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The Mining
.ddress of Recorded Holder 410158*5*94 W8746-4845* HALCROW 010

Reeal Petroleum Ltd. T1309

#1550 - 609 Granville St.. Vancouver. B.C. V7Y 1C6
Summary of Work Performance and Distribution of Credits
Total Work Days Cr. claimed

84
for Performance of the following 
work, (Check one only)

Manual Work

Sinking Drifting or 
other Lateral Work.

] Compressed Air, other 
Power driven or 
mechanical equip.

Power S tripping

Diamond or other Core 
drilling

[j Land S urvey

All the work was performed on Mining Claim(s) :
) 7Q9Q63, 709030, 709056, 709045

Required Information eg: type of equipment, Names, Addresses, etc. (See Table Below)

Stihl Model 350 Rock Saw
r* '

Wesley Raven - Oct. 14-24, 1986 8:00 am - 6:00 pm
Vv . - . . ' , ' ,

Tom Gouth - Oct. 20 - Nov. 8, 1986 8:00 am - 6:00 pm

Date of Report

Jan. 14/87
Recorde gent (Signature)

Certification Verifying Report of Work

l hereby certify that l have a personal and Intimate knowledge of the facts set forth in the Report of Work annexed hereto, having 
or witnessed same during and/or after its completion and the annexed report is true.

performed the work

Name and Postal Address of Person Certifying

J. Chapman, 580 W. 17th Ave., Vancouver, B.C. V5Z 1T5
Date Certified

Feb. 18/87
Certlfledby (Si

Table of Information/Attachments Required by the Mining Recorder

Type of Work

Manual Work

Shaft Sinking, Drifting or 
other Lateral Work

Compresied air, other power 
driven or mechanical equip.

Power Stripping

Diamond or other core 
drilling

Land Survey

Specific information per type

Nil

Type of equipment

Type of equipment and amount expended. 
Note: Proof of actual cost must be submitted 
within 30 days of recording.

Signed core log showing; footage, diameter of 
core, number and angles of holes.

Name and addresi of Ontario land turveyer.

^s~

Other Information (Common to 2 or more types)

Names end addresses of men who performed 
manual work /operated equipment, together 
with dates and hours of employment.

Names and addresses of owner or operator 
together with dates when drilling/stripping 
done.

Nil

Attachments

Work Sketch: these 
are required to show 
the location and 
extent of work in 
relation to the 
nearest claim post.

Work Sketch (as 
above) in duplicate

Nil

768 (81/3)
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SERVICES
MINERALOGY AND GEOCHEMISTRY

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA V7H 2G6 TELEPHONE (604) 929-5867

Job #87-1

Report for: Jim Chapman, January 26th, 1987 
Orequest Consultants Ltd., 
404-595 Howe Street, 
Vancouver, B.C. 
V6C 2T5

Samples:

24 core samples from the Regal Petroleum property, Ontario, for petrographic 
study.

The samples were prepared as conventional thin sections. Cross reference 
between sample numbers and slide numbers is as follows:

Sample No. Slide No.
RG-2 35m. 87-004X

87m. 005X
88m. 027X

RG-3 260m. 006X
RG-4 30m. 007X

75m. 008X
135m. 009X
245m. 010X
255m. 011X

RG-5 130m. 012X
RG-6 22.7m. 013X

66.3m. 014X
86.6m. 015X

RG-7 58.2m. 016X
65.0m. 017X

108.0m. 018X
123.5m. 019X
139.0m. 020X

RG-8 15.7m. 021X
162.4m. 022X

RG-9 114m. 023X
144m. 024X

TR-4 025X
TR-13 026X

Summary:

This is a suite of rocks showing a very restricted compositional range, being



- 2 -

composed essentially of plagioclase, quartz, sericite and carbonate in various 
proportions. Additional or alternate components present in a few of them are 
chlorite and, in minor to trace amounts, rutile, pyrite, epidote and tourmaline.

Texturally these rocks display gradational characteristics. A few textural 
'end-members' can be recognized with some confidence but many are less clearly 
identifiable as to genetic type.

The majority appear to be of igneous or pyroclastic origin. A few may be 
dominantly sedimentary, though probably still have tuffaceous affinities.

Sample RG-5 130m. is an intrusive-textured quartz diorite, strongly replaced 
by carbonate via a network of veinlets, but unsheared.

Sample RG-4 245m. also appears to have originated as a quartz diorite but 
has been strongly fragmented by shearing. It also differs from the previous 
sample in containing accessory K-feldspar.

Samples RG-2 35m. and 88m., RG-3 260m., RG-4 30m., 75m. and 135m., RG-7 65m. 
and RG-9 114m. are all closely similar. They are texturally heterogenous, with 
abundant individual crystals of plagioclase and lesser quartz set in a felsitic 
matrix which shows more or less clear evidence of shearing in the form of sinuous 
sericitic schlieren. The fine felsitic groundmass is believed to be of primary 
rather than cataclastic origin and these rocks are interpreted as probably being 
sheared quartz diorite porphyries. An alternative is that they are sheared 
andesitic to dacitic crystal tuffs.

Samples RG-4 255m. and RG-8 15.7m. also have a somewhat sheared aspect but 
have much less abundant coarse plagioclase phenocrysts or clasts. They are most 
likely modified tuffs.

Samples RG-2 87m. and RG-8 162.4m. are rather homogenous, fine-grained, weakly 
foliated rocks lacking any evidence of shearing. They are probably tuffs. The 
last of the three is of distinctive composition in that it contains chlorite and 
no sericite, possibly indicating a more mafic original composition. Sample 
RG-9 144m. may be of similar type but is particularly enriched in carbonate.

Sample RG-7 108m. shows the best developed pyroclastic features of all the 
suite. It is unquestionably a mixed lithic crystal tuff.

Samples RG-7 58.2m. and 123.5m. are also identified as tuffs but, unlike the 
previous sample (which is relatively coarse grained and shows no perceptible 
layering on the thin section scale), are fine-grained rocks which show a distinct 
lamination and have only a minor content of plagioclase crystal clasts or quartz 
eyes.

The three samples from RG-6 (at 22.7m., 66.3m. and 86.6m.) are similar fine 
grained, laminated rocks, typically with well-differentiated, micaceous (possibly 
sedimentary) and feldspathic (tuffaceous?) laminae. The first of them is distinctive 
in that the felsitic component is very minor and the rock is unique in containing 
major amounts of biotite. The last of the above samples is essentially devoid 
of recognizable clasts and may be dominantly sedimentary. The group probably 
represents a sequence of tuffaceous siltstones. All show strong deformation.

Samples TR-4 and TR-13 are also fine-grained laminated rocks, but undeformed. 
The first is distinctive in containing no sericite or chlorite; it appears to be 
a thin-bedded, calcareous, tuffaceous siltstone. The second shows well-developed 
clastic sedimentary textures and consists of interlaminated fine-grained feldspathic
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wacke and calcareous siltstone.

The remaining sample, RG-7 139m., appears to be of a different type to the 
rest. It is made up essentially of a homogenous, fine-grained, random aggregate 
of plagioclase of igneous aspect and is possibly an andesitic dyke.

All the rocks of the suite show the effect of mild regional metamorphism, 
leading to the partial recrystallization of original plagioclase and the development 
of sericite, chlorite and occasionally epidote.

A proportion of the samples exhibit cataclastic structures suggestive of 
shearing. A few others show strong small-scale crumpling producing an axial 
plane cleavage.

The effect of alteration is difficult to assess. Plagioclase, whether as 
coarser phenocrysts or clasts, or as fine-grained matrix, typically appears essentially 
fresh except for incipient sericitization.

The abundance of carbonate in most of the rocks may, in part, represent a 
form of alteration. In some cases the textural relationships (veining, pseudo- 
morphing) are indicative of this; moreover the carbonate introduction appears 
sometimes to have been accompanied by minor silicification, in the form of 
associated micro-granular, chert-like quartz.

For the most part, however, the carbonate exhibits an intimately intergrown, 
inter-laminated relationship which suggests that it may have formed concurrently 
with the tuffs as a chemical sedimentary addition at the site of deposition, 
whatever its origin, it largely predates the metamorphism and recrystallization.

The carbonate in almost all cases shows little or no reactivity to dilute 
acid and is presumably of dolomitic, or accasionally ankeritic composition. 
Exceptions are RG-6 22.7m. and 86.6m. and RG-7 123.5m. where it is apparently 
calcitic.

J.F. Harris Ph.D.



Sample RG-2 35m (Slide 87-004X) SHEARED QUARTZ-FELDSPAR PORPHYRY

Estimated mode

Plagioclase 60
Quartz 30
Sericite 6
Carbonate 2
Pyrite 2

This rock consists of equant, subhedral plagioclase crystals, 0.2 - 1.5mm in 
size, together with lesser quartz of similar size range, set in a very fine-grained 
felsitic matrix. The latter has a grain size of 5 - 20 microns and consists 
of plagioclase and quartz in indeterminate proportions.

In addition to the individual phenocryst-like grains, a fair proportion of 
quartz is in the form of finer-grained aggregates. These often occur peripheral 
to quartz phenocrysts and between and around clumps of plagioclase phenocrysts. 
The quartz typically shows strain polarization.

The rock is traversed by discrete, sinuous, sub-parallel, wispy schlieren of 
sericite which diverge around the phenocrysts and define a weak, ill-defined, 
locally micro-lenticular foliation. The plagioclase phenocrysts and felsitic 
groundmass also show incipient to very weak pervasive sericitization.

Carbonate occurs sparsely as random flecks, intergrown with the granular quartz 
and associated with the sericite wisps.

Pyrite occurs as randomly disseminated, subhedral, sometimes skeletal grains 
to 0.5mm in size.

This rock has the aspect of a rather fresh but somewhat sheared igneous (quartz 
dioritic) intrusive. The shearing does not appear strong enough to have produced 
the fine felsitic matrix by cataclasis. This is therefore interpreted as a primary 
component, representing the groundmass in an original porphyritic rock.

Some of the finer-grained quartz may represent peripheral granulation of 
phenocrysts and some may be of introduced origin (silicification).

The lack of any mafic silicates (or derived alteration products) is notable.



ample RG-2 87m. (Slide 87-005X)

Estimated mode

Plagioclase 62
Quartz 19
Sericite 10
Chlorite 5
Carbonate l
Epidote 3
Tourmaline trace 
Rutile )Opaques ) trace

This is a weakly foliated, homogenous rock exhibiting the texture of a fine 
grained sediment or tuff.

It consists principally of an aggregate of plagioclase and lesser quartz in 
the size range 0.01 - 0.05mm, with randomly scattered angular clasts around O.lmm 
in size. A few bands or lenses are made up of coarser grains to 0.2mm or so.

Fine-grained sericite and chlorite (often intergrown) form oriented tiny 
flakes throughout. These tend to coalesce as small diffuse wisps, but show no 
segregation into discrete continuous schlieren or foliae. The rock thus appears 
essentially unfoliated on the macro scale.

Epidote is the other accessory constituent, as evenly disseminated tiny 
specks, locally coalescing to small microgranular clusters.

Carbonate occurs as a few sub-concordant or discordant hairline veinlets, 
sometimes with traces of limonite or with intergrown epidote and/or chlorite. One 
coarser cross-cutting veinlet of carbonate (0.5mm thick) contains abundant, well- 
formed prismatic grains of blue-green tourmaline.

This rock has the aspect of an undeformed, fine-grained, metamorphosed 
sediment or volcaniclastic.



Sample RG-2 88m. (Slide 87-027X) SHEARED QUARTZ-FELDSPAR PORPHYRY

Estimated mode

Plagioclase 64
Quartz 12
Sericite 17
Carbonate 6
Rutile l

This is a rock of similar type to RG-2 35m., though somewhat more strongly 
sericitic.

It consists of subhedral phenocrysts of plagioclase and lesser angular grains 
of quartz to 1.0mm in size, set in a felsitic groundmass. The plagioclase 
phenocrysts occur as individuals and concentrated in lenticular clumps, often with 
associated microgranular quartz.

The plagioclase phenocrysts show weak to occasionally moderate pervasive 
sericitization (as randomly oriented or crystallographically controlled flecks). 
The felsitic groundmass is rather extensively pervaded by fine-grained sericite 
as diffuse wisps. Locally these form sinuous through-going schlieren with inter- 
grown fine-grained carbonate. These define a distinct foliation.

Minor carbonate also occurs as random granules and pockets throughout, 
especially in association with microgranular quartz and phenocryst clusters.

Disseminated specks and clumps of rutile are relatively abundant, often 
showing a close association with the carbonate/sericite schlieren.



ample RG-3 260m. (Slide 87-006X) ALTERED PORPHYRY (OR TUFF?)

Estimated mode

Plagioclase 65
Quartz 18
Sericite 2
Carbonate 13
Chlorite trace
Tourmaline l
Rutile trace
Pyrite l

This is a rock of similar composition and general aspect to the sheared 
porphyries from RG-2. It differs in being somewhat more heterogenous, having a 
higher content of carbonate, and in lacking quartz phenocrysts.

Plagioclase phenocrysts are 0.2 - 2.0mm in size and range from euhedral to 
anhedral in form. The latter type often appear to be the result of marginal 
assimilation by the felsitic groundmass or by microgranular quartz.

Quartz appears to be almost entirely in the form of microgranular clumps and 
streaks. These are sometimes diffusely developed within the groundmass, sometimes 
closely associated with clusters or lenses of plagioclase phenocrysts, sometimes 
intimately intergrown with carbonate as sub-concordant streaks and lenticular 
masses,and occasionally of discordant, veniform character.

This rock contains very little sericite. What there is occurs as occasional 
wispy schlieren in the groundmass and as a very sparse dusting in some of the 
plagioclase phenocrysts.

Carbonate, by comparison, is abundant; it occurs as dispersed flecks and 
pockets throughout, locally concentrating as diffuse to compact lenses, sometimes 
with associated microgranular quartz. Rarely it forms discordant hairline veinlets.

A notable constituent is dark bluish-green tourmaline, as small radiate 
clusters of very fine-grained hair-like, acicular crystals and occasional more 
granular clusters. It is closely associated with (and usually included within) 
carbonate.

Minor pyrite occurs randomly disseminated and as trains of elongate grains 
associated with some of the carbonate/quartz lenses.

This rock does not appear to be significantly sheared. However, much of 
the carbonate and-quartz have the textural aspect of introduced constituents, 
indicating that it may be rather extensively altered.

There is a tendency for the porphyry-textured rock to occupy a central zone 
in the slide and to be flanked by bands (?) in which phenocrysts are sparse and 
the groundmass shows more extensive carbonate and granular quartz development. 
An alternative interpretation is that this is a pyroclastic in which a central 
band rich in crystal clasts is interlayered with finer, more altered tuff.



Sample RG-4 30m. (Slide 87-007X)

Estimated mode

Plagioclase 72
Quartz 20
Sericite 3
Carbonate 5
Rutile trace
Pyrite trace

This rock is of very similar type to RG-2 35m., consisting of abundant 
individual and dumped phenocryst-like grains of plagioclase and lesser quartz in 
a felsitic matrix.

Sericite occurs as very fine-grained dispersed flecks through the groundmass, 
only rarely concentrating as discrete wisps or sinuous envelopes to phenocrysts. 
Carbonate likewise forms random interstitial flecks, especially in association 
with clusters of phenocrysts. The fabric is only very weakly foliated.

The plagioclase phenocrysts mainly show little or no pervasive sericitization.

Quartz phenocrysts rather commonly show peripheral granulation. Similar 
microgranular quartz sometimes forms irregular pockets and networks between 
plagioclase crystals.

Ihe phenocrysts in this rock are noticeably more rounded than in previous 
samples, and tend to show a weak preferred orientation parallel to the foliation, 
resulting in a somewhat clastic (greywacke-like) appearance in thin section.



!ample RG-4 75m. (Slide 87-008X)

Estimated mode

Plagioclase 67
Quartz 18
Sericite 11
Carbonate 2
Epidote 2
Chlorite trace

Ibis is another rock showing similar features to the previous samples of 
sheared quartz-diorite porphyry. The presence of epidote is, however, a 
distinctive feature (previously seen only in RG-2 87m., a fine-grained rock of 
different type).

Phenocrysts (of mildly sericitized plagioclase and lesser quartz) are 0.2 - 
2.0mm in size, and range from euhedral to rounded. They occasionally show a 
preferred elongation parallel to the rather well-defined foliation.

Sericite is relatively abundant, as very fine-grained diffuse impregnations, 
locally concentrating as parallel, wispy schlieren. Fine-grained epidote is a 
common associate as specks and small clusters throughout the sericitic zones.

Carbonate is minor, mainly occurring concentrated in a single thin (concordant) 
zone at one end of the slide.

Quartz occurs, as in the other rocks, as individual phenocrysts, sometimes 
partially granulated, and as irregualr pockets of microgranular material in the 
groundmass and interstitial to clumps of plagioclase phenocrysts.

The rock exhibits a tendency for banded alternations of phenocryst-rich 
material and strongly sericitic material with few phenocrysts, possibly more 
highly sheared zones in which phenocrysts have been largely broken down by 
cataclasis and/or alteration. The alternative hpothesis of coarser and finer 
tuffaceous laminae could also apply.



Sample RG-4 135m. (Slide 87-Q09X)

Estimated mcxie

Plagioclase 68
Quartz 15
Sericite 12
Carbonate 2
Epidote 2
diorite l
Rutile ) trace
Leucoxene )

Ihis is another rock of essentially the same type as the majority of previous 
samples in the suite. The overall size of the phenocrysts is slightly smaller 
(maximum 1.0mm) and they are often notably angular in shape. This is especially 
true of the quartz, though the plagioclase also shows poor development of crystal 
form. Random orientation of the phenocrysts (with only minimal tendency for 
elongation parallel to the weak foliation) is another feature which adds to the 
rather heterogenous, gritty textural aspect.

Sericite, in very fine-grained form, is rather extensively developed 
throughout the groundmass, concentrating as short parallel wisps between the 
phenocrysts. The plagioclase phenocrysts also show rather consistent weak 
pervasive sericitization (in random orientation).

Carbonate is minor,as small pockets interstitial to (and partially replacing?) 
plagioclase in some sericite-poor zones of small phenocrysts.

Fine-grained epidote and traces of sphene and leucoxene occur as small flecks, 
trains and clusters associated with sericite wisps.

Scattered small pockets of chlorite are seen, often apparently replacing 
plagioclase phenocrysts and/or associated with carbonate.



Sample RG-4 245m. (Slide 87-OlOX) SHEARED QUARTZ DIORITE

Estimated mode

Plagioclase 60
Quartz 12
K-feldspar 5
Carbonate 12
Sericite 10
Rutile trace
Pyrite l

This rock is distinct from all previous samples of the suite in containing 
accessory K-feldspar, and in exhibiting a texture clearly indicative of cataclasis 
of an original medium-grained, non-porphyritic, quartz dioritic intrusive.

It consists of remnant patches and lensoid augen up to 5mm in size, made up 
of strained, partially recrystallized, polygranular aggregates of plagioclase 
with intergrown accessory quartz and microcline, set in a strongly sheared, 
sericitized matrix. The latter apparently represents a more strongly granulated, 
disaggregated form of the same rock seen as the more coherent remnants.

The sheared form consists of felsitic material intimately intergrown with 
very fine-grained sericite. The latter locally concentrates as strong, through- 
going schlieren which define a distinct foliation. These sericitic shears some 
times separate fractured portions of such remnants.

Carbonate is also rather abundant, as irregular patches and randomly 
disseminated grains. It is concentrated in the less sericitized areas of 
granulated feldspars, and in streaky quartzose segregations. It also appears to 
form replacements of some of the less granulated kernels of intrusive. It 
possibly predates the main shearing and sericitization.

Minor disseminated fine-grained pyrite and rutile are partly random in their 
distribution and partly form short trains paralleling the sericitic shears.



Sample RG-4 255m. (Slide 87-011X)

Estimated mode

Plagioclase 38
Quartz 24
Carbonate 25
Sericite 12
Rutile trace
Pyrite l

This sample represents another variant of the sheared quartzo-feldspathic 
igneous lithotype making up the bulk of the suite.

Remnant phenocrysts are essentially absent, and the rock consists largely 
of felsitic material (possibly representing a finely granulated form of a coarser 
original rock) together with abundant carboante, quartz and sericite which have 
the aspect of alteration products (since more or less recrystallized).

The fabric is quite strongly oriented, with a foliation defined by sinuous, 
sub-parallel schlieren of sericite (sometimes with trains of fine-grained rutile). 
These separate streaky bands and lenses which consist of felsitic plagioclase 
with finely dispersed sericite and disseminated carbonate. Locally small rather 
ill-defined plagioclase phenocrysts, to 0.5mm in size, are recognizable in this 
material.

Carbonate also concentrates as extensive zones of en-echelon lenses with 
abundant intergrown granular quartz. Ihis quartz appears distinct from the 
occasional, individual,more or less granulated augen or phenocrysts.

The quartz/carbonate zones locally exhibit small-scale kinks and micro- 
structural disturbances.

Disseminated pyrite occurs as rather coarse grains, strongly associated with 
the lenses and anastomosing networks of carbonate and granular quartz, which may 
be partly of introduced origin.



Sample RG-5 130m. (Slide 87-012X) ALTERED QUARTZ DIORITE

Estimated mode

Plagioclase 50
Quartz 20
Carbonate 27
Sericite 3
Rutile trace

This sample is unique in the suite in being a non-foliated rock, strongly 
altered but exhibiting no evidence of shearing.

It clearly originated as a medium-grained quartz diorite consisting dominantly 
of a granular aggregate of subhedral plagioclase of grain size 0.3 - 5.0mm. 
Accessory quartz, intergrown with the plagioclase in interstitial and sometimes 
graphic-textured relationship, is clearly of primary magmatic origin.

The plagioclase shows a rather even, weak to moderate, pervasive dusting 
of sericite and fine-grained carbonate. The major alteration, however, is 
carbonate in the form of a coarse network of irregular veirilets, intergranular 
fillings and coarse replacement patches. Locally the carbonate includes 
considerable intergrown microgranular quartz which appears to represent an 
associated introduced phase of silicification.

Fine-grained rutile, as irregular disseminated flecks, is a common (though 
trace-level) constituent of the carbonate alteration. Occasionally this is in 
the form of small angular clumps which may represent pseudomorphs of original 
mafic accessories.



Sample RG-6 22.7m. (Slide 87-013X) ALTERED LAMINATED MAFIC TUFF?

Estimated mode

Biotite 34
Chlorite 8
Felsite 8
Carbonate 30
Sericite 20
Tourmaline trace
Apatite trace

SEE l "^

This slide is made up of a folded, thinly laminated sequence and shows a 
green and a white lithotype in conformable contact.

The green portion is made up essentially of intimately intergrown, very fine 
grained biotite and sericite, with lesser chlorite. The fabric is dominantly a 
felted one, locally displaying partial orientation. A fair degree of internal 
micro-deforrnation may be present.

Some sub-parallel lensy/laminar segregation of biotite-rich vs sericite-rich 
composition is seen, and chlorite also tends to concentrate as localized wisps.

A cryptocrystalline felsitic material is the other component and can be 
distinguished throughout as diffuse remnants - possibly representing an original 
matrix now almost totally obscured by the growth of biotite and sericite. Locally 
the felsitic phase forms small, better-defined, lensoid patches in which vestiges 
of plagioclase phenocrysts or clasts can sometimes be seen.

Scattered individual grains of apatite occur within the micaceous aggregate, 
as well as traces of dissemianted fine-grained rutile and sphene.

The white portion of the slide is composed dominantly of carbonate as ragged, 
relatively coarse-grained clumps and streaks (possibly disrupted laminae). Irregular 
patches and lenses of the biotite/sericite/chlorite assemblage and, occasionally, 
of felsitic plagioclase occur within the dominant carbonate.

Disseminated tiny grains of tourmaline are seen within the biotite-rich rock 
at the contact with the mixed carbonate/argillite sequence.

This rock raay be an altered/metamorphosed, fine-grained, calcareous, mafic 
tuff.



Sample RG-6 66.3m. (Slide 87-014X)

Estimated mode

Felsite ) ^
Plagioclase )
Quartz 8
Carbonate 27
Sericite 10
Chlorite 3
Tourmaline trace
Rutile trace
Pyrite trace

This is a fine-grained laminated rock showing strong deformation. It 
consists essentially of alternating bands composed dominantly of felsitic plagioclase 
and of sericite and chlorite.

The micaceous bands are similar to silty argillites and contain more or less 
intergrown, minutely interlayered, fine-grained quartzo-feldspathic material. 
They show intense close-spaced crenulation, with development of axial plane 
cleavage.

The felsitic bands contain tiny plagioclase crystals and clumps of micro 
granular quartz, as well as varying amounts of intimately interlayered sericitic 
material. A few bands contain coarser plagioclase crystals (clasts?) and quartz 
augen up to 1.0mm in size. The coarser grains show partial destruction and 
assimilation by recrystallization.

Carbonate is an abundant constituent of the rock. It occurs as thin semi- 
continuous bands and trains of disseminated grains in the felsitic laminae. These 
show a sinuous deformation pattern and apparently represent concordant primary 
calcareous zones. Carbonate also occurs in interstitial mode between clumps of 
plagioclase crystals in the coarser quartzo-feldspathic laminae. A third form 
is as extensive irregular patches of granular mosaic which apparently represent 
more substantial interbeds which have suffered complex disruption and remobilization.

Traces of tourmaline and contorted films of rutile are seen in some of the 
argillaceous (sericitic) bands.

This rock appears to be a metamorphosed, laminated, calcareous, argillaceous 
tuff.



Sample RG-6 86.6m. (Slide 87-015X)

Estimated mode

Felsite 20
Quartz 7
Sericite 26
Chlorite 14
Carbonate 32
Rutile ) 1 
Leucoxene )
Tourmaline trace

This is another rock of similar general type to the preceding two samples 
from RG-6.

It consists of alternating thin laminae (0.2 - 2.0mm in thickness) made up 
of various proportions of intimately intergrown carbonate, sericite/chlorite 
and felsitic plagioclase and/or fine-grained quartz.

The grain size throughout is in the range 0.01 - O.lmm, and discrete 
plagioclase clasts or quartz fragments are very rare.

As in the previous sample traces of tourmaline are seen in some of the 
argillaceous laminae.

The rock shows close-spaced crumpling throughout, with the development of a 
prounounced axial plane cleavage (emphasized in the micaceous zones by strong 
concentrations of micron-sized rutile).

Of the three related rocks from RG-6 this one shows the least obvious 
tuffaceous affinities. It would appear to be essentially a laminated, calcareous 
siltstone/argillite.



Sample RG-7 58.2m. (Slide 87-016X)

Estimated mode

Felsite 26
Plagioclase 4
Quartz 14
Carbonate 44
Sericite 12 
Rutile )Leucoxene ) race

Pyrite trace

This sample shows a somewhat lensy, laminated structure on the scale 0.5 -
2.0mm.

It is of similar composition to the preceding samples (from RG-6) but is 
undeformed. It consists of alternating, somewhat interfingering laminae made up 
of varying proportions of felsitic plagioclase and fine-grained quartz, carbonate 
and sericite. These constituents are typically intimately intergrown and the 
laminae show less clear-cut differentiation than in the RG-6 rocks.

The more quartzo-feldspathic bands often show scattered quartz eyes (angular 
to rounded grains up to 1.0mm in size) and plagioclase clasts, sometimes as well- 
defined lensoid clumps and sometimes partially assimilated into the recrystallized 
groundmass. These features clearly attest to the igneous or pyroclastic affinities 
of the rock.

Fine-grained carbonate is disseminated throughout and concentrates as trains 
of elongate grains and as more or less distinct laminae. Sericite occurs in 
similar mode but is less abundant. Wisps of micron-sized rutile occur within 
the occasional,thin,concordant, sericite-rich schlieren.

This rock does not appear to show evidence of the intense shearing which 
would have been required to produce it cataclastically from an igneous progenitor. 
It is more likely a somewhat metamorphosed/recrystallized thin-bedded, calcareous 
tuff.



-^Bnipie RG-7 65.0m. (Slide 87-017X)

Estimated mode

Felsite 35
Plagioclase crystals 28
Quartz 8
Sericite 16
Carbonate 12
Rutile l

This rock appears to be of similar type to the samples from RG-2 classified 
as sheared porphyrites. It is. however, somewhat finer grained and has a lower 
ratio of phenocrysts (or clasts) to felsite. An alternative origin for these 
rocks is shearing of rather coarse crystal tuffs.

It consists of scattered, individual, equant/subhedral grains of mildly 
sericitized plagioclase and angular grains of quartz, and linear trains and lenses 
of such grains, set in a predominant felsitic matrix.

The quartz clasts tend to be somewhat coarser than the plagioclase, occasionally 
reaching 2.0mm in size.

The felsitic matrix contains intimately intergrown, well-oriented, very 
fine-grained sericite, concentrating as parallel wispy schlieren. These sometimes 
outline coarse flattened lenticles of felsite which appear to be stretched 
fragments.

Carbonate occurs as a fine-grained disseminated component, partly segregated 
as small elongate lenses and also in slightly coarser granular form interstitial 
to clumps of plagioclase crystals.

The parallel elongation of sericite schlieren, trains of plagioclase clasts 
and carbonate wisps bestows a rather well-defined foliation.



""Sarriple RG-7 108.0m. (Slide 87-018X) LITHIC CRYSTAL TUFF

Estimated mode

Felsite ) 20 
Lithic fragments )
Plagioclase crystals 40
Quartz 10
Sericite 5
Chlorite 10
Carbonate 15
Rutile trace

Of all the rocks of the suite, this shows the most abundant and undeniable 
pyroclastic features.

It is an aggregate of randomly oriented, angular to sub-rounded plagioclase 
crystal clasts, 0.1 - 1.0mm in size, with lesser angular quartz grains to 2.0mm. 
These are set in a matrix of smaller crystals and felsitic plagioclase, with 
intimately intergrown carbonate, chlorite and minor sericite. The carbonate 
forms irregular, patchy concentrations as well as a few discordant veinlets.

The rock also contains obvious lithic fragments, up to 5mm in size, which 
are commonly strongly flattened or elongated. Some of these are felsitic, some 
porphyritic, and some shaly (micaceous). The parallelism of these lenticular 
lithic clasts constitutes almost the only perceptible planar structure in the rock.



o*
Sample RG-7 123.5m. (Slide 87-019X)

Estimated mode

Felsite 20
Plagioclase 3
Quartz 3
Carbonate 50
Chlorite 16
Sericite 8
Rutile trace
Pyrite trace

This rock is a finely laminated, highly calcareous rock which is probably a 
fine-grained silty tuff.

It exhibits lamination on the scale 0.5 - 2.0mm, and a strongly oriented fabric.

The laminae are composed of the usual constituents: felsitic plagioclase, 
chlorite, sericite and carbonate in various proportions. They range from 
essentially monomineralic to gradational mixtures.

Carbonate is particularly abundant, as strongly flattened, elongate grains, 
commonly coalescing to form discrete laminae. Sericite and chlorite also form 
occasional thin concentrated layers.

Crystal clasts (plagioclase and quartz) are sparse and small (generally up 
to 0.2mm or, rarely, 0.5mm). They occur randomly disseminated.

Traces of fine-grained rutile occur in the less carbonate-rich bands. There 
are also rare small randomly disseminated clusters of pyrite.

The rock shows a strong slightly sinuous foliation representing original 
layering.



~ Sar:ample RG-7 139.0m. (Slide 87-020X)

Estimated mode

Plagioclase 80
Quartz 8
Sericite 6
Chlorite k
Carbonate 2
Rutile trace

This rock is texturally distinct from all others of the suite.

It consists essentially of a fine-grained aggregate of subhedral to anhedral 
plagioclase of grain size 0.01 - 0.3mm, with occasional euhedral grains to 1.0mm. 
The fabric is randomly orientedi locally mesh-like, and looks igneous. It could 
be classified as sub-porphyritic with the finest grains occurring interstially to 
the coarser ones but without a true groundmass.

The plagioclase shows a weak pervasive dusting of sericite. Sericite and 
chlorite also occur in interstitial mode and as an irregular network of somewhat 
diffuse hair-line veinlets.

Quartz occurs as minor interstitial pockets and, occasionally, as irregular 
veinlike bodies.

Carbonate is rare, occurring mainly as flecks associated with quartzose pockets.

The rock shows partial recrystallization, evidenced by blurring of original 
crystal outlines, and by local patches of textural coarsening. Also the sericite 
in the veinlet network shows a consistent orientation suggesting that the rock 
bears an overprint of dynamic metamorphism.

Its texture is consistent with origin as a feldspathic (andesitic) dyke.



Sample RG-8 15.7m. (Slide 87-021X)

Estimated mode

Plagioclase ) , 9
Felsite ) ^
Quartz 12
Sericite 30
Carbonate 16
Rutile trace
Tourmaline trace

This is another fine-grained, rather diffusely laminated rock.

It consists principally of an intimate intergrowth of sericite and felsitic 
material with accessory carbonate. The sericite is very fine-grained and occurs 
abundantly throughout as well oriented minute flakes, frequently concentrating as 
more or less coherent lensy laminae.

The felsite matrix is generally of grain size 0.01 - 0.05mm and appears some 
what recrystallized. It shows a tendency for grain flattening or elongation, 
emphasising the well-foliated fabric defined by the abundant sericite. Recognizable 
plagioclase crystals (clasts or phenocrysts) 0.1 - 0.2mm in size and equant in 
shape, are relatively common and tend to occur in lines.

Quartz clasts tend to be considerably coarser in size (to 2.0mm) and are 
rather abundant. They are angular to sub-rounded in shape and show random 
orientation with respect to the foliation.

Carbonate occurs rather evenly distributed as small wisps and lines of 
disseminated irregular grains, as well as coarser patches associated with concentrations 
of plagioclase and quartz clasts.

Rutile forms strings of small granules associated with the more sericitic 
laminae. Traces of tourmaline were seen as occasional lines of tiny prisms, 
elongated parallel to the foliation.

The foliation is distinctly sinuous and anastomosing, and there is local small- 
scale crumpling.



Sample RG-8 162.4m. (Slide 87-022X)

Estimated mode

Felsite 40
Chlorite 26
Carbonate 32
Rutile 2

This is a rock of distinctive texture and mineralogy compared to the rest of 
the suite. It contains no sericite and displays no lamination or banding.

It consists of an evenly fine-grained felsitic aggregate of grain size 0.01 - 
O.lmm, showing strong grain flattening. Chlorite, of similar grain size, occurs 
as an intergranular phase of well-oriented individual flakes, commonly coalescing 
as diffuse streaks and networks;

Carbonate is a major constituent, as disseminated grains and small clumps, 
commonly clustering to form en-echelon swarms and small lenses. It also shows 
strong parallel grain elongation and much of it is considerably coarser (up to 
O.SmrrO than the other components.

Rutile, and traces of opaques (oxides or sulfides), occurs as rather abundant 
disseminated irregular granules; These are closely associated with the chlorite 
but lack the strong orientation exhibited by the other constituents.

No quartz eyes or coarser plagioclase crystals are present.

The strongly oriented grain fabric appears to be an effect of recrystallization. 
The rather irregular, streaky/lensy concentrations of the major components may be 
a relic of pre-metamorphic deformational or fragmental structures.

The original character of this rock is indeterminate, but its mineralogy is 
consistent with that of an altered, metamorphosed mafic tuff.



Sample RG-9 114m. (Slide 87-023X)

Estimated mode

Felsite 34
Plagioclase crystals 20
Quartz 8
Sericite 14
Chlorite 12
Carbonate 12
Rutile trace

This is a similar type of rock to RG-7 65m. except that, it contains chlorite 
and the felsitic matrix looks a little coarser and more recrystallized.

It consists of a matrix of felsite of somewhat variable grain size, with 
intimately intergrown chlorite and sericite. These concentrate as close-spaced, 
wispy schlieren, bestowing a sinuous foliation which shows occasional local 
crunpling.

Carbonate exhibits a similar mode but is more restricted in its occurrence, 
being concentrated mainly in a few discrete lenses or laminae.

Plagioclase crystals and lesser quartz grains, in the size range 0.1 - 1.0mm, 
are rather abundant. They occur as scattered individuals and small lensoid 
clusters. They commonly show marginal granulation/recrystallization and partial 
assimilation by the matrix.

The texture overall is lensy. The rock is foliated but shows no well-defined 
layered compositional or grain size variations. In particular it lacks the 
intercalated, strongly argillaceous (micaceous) bands seen in some of the other, 
otherwise similar, samples.



Sample RG-9 144m. (Slide 87-024X)

Estimated mode

Felsite 40
Quartz 8
Carbonate 34
Sericite 10
Chlorite 7
Rutile l
Pyrite trace

This rock exhibits textural details which set it apart from others of the 
suite, although it is clearly of similar general type.

It consists basically of a rather even, very fine-grained felsitic aggregate 
of grain size 0.01 - 0.03mm, with intimately intergrown sericite and chlorite of 
similar grain size. The latter constituents are very evenly distributed and show 
little or no tendency to concentrate as discrete wisps or schlieren. Fine 
grained rutile occurs as disseminated granules.

The rock contains none of the coarser plagioclase crystals or quartz eyes 
seen in many of the other samples.

Carbonate is a major component. It occurs in distinctive manner as lines and 
lenticular clusters of equant, sub-prismatic grains, 0.1 - 0.5mm in size, which 
look very like pseudomorphs of original plagioclase crystals. It also forms a 
few thin coherent vein-like bodies or laminae; these are concordant with the lines 
of pseudomorph-like, individual carbonate grains mentioned above, and locally 
merge with them. In this form the carbonate often has intergrown streaks and 
patches of microgranular quartz and rare grains of pyrite.

These features suggest the possibility that the carbonate in this rock is 
mainly of introduced (alteration) origin and that the associated quartz represents 
an episode of silicification. It may, therefore, represent an altered version of 
the tuff lithotype which dominates the suite.

This rock exhibits only a weak foliation, defined by the linear arrangement 
of carbonate concentrations and some crudely banded variations in the abundance of 
intergrown sericite and chlorite in the felsite. It is notable that the individual 
flakes of micaceous minerals show a strong parallelism (somewhat disturbed by 
local minor crumpling) but this is oblique to the weak mineralogical banding, not 
parallel to it as in the majority of samples.



Sa.tple TR-4 (Slide 87-025X)

Estimated mode

Felsite
Plagioclase
Quartz 16
Carbonate 42
Limonite 5
Rutile ) 1
Leucoxene )

This sample represents still another variant of the fine-grained felsitic, 
probably tuffaceous lithotype which dominates the suite.

It is unique in totally lacking any sericite or chlorite. Carbonate, by 
comparison, is extremely abundant.

It is a very fine-grained rock showing a strong, slightly sinuous, but 
essentially undisturbed laminar structure paralleling a very well-oriented grain 
fabric.

The felsitic matrix contains scattered small individual plagioclase crystals 
to 0.2mm in size, and rare composite augen of coarser plagioclase with intergrown 
carbonate. Thin, lensy variations in felsite grain size are common.

Quartz is relatively abundant, often segregating as microgranular laminae and 
lenses, and also forming scattered polygranular augen.

Carbonate is intimately intergrown throughout, as rather elongate grains, 
commonly coalescing to semi-continuous streaks and networks, and also forming 
some well-defined laminae, often with intergrown microgranular quartz. A 
proportion of the carbonate is of distinctive form, being extremely fine-grained 
and almost sub-opaque in appearance, partially as a result of intergrown flecks 
and cryptocrystalline inclusions of rutile and leucoxene. This form of carbonate 
forms swarms of parallel en-echelon wisps and more throughgoing schlieren which 
strongly reinforce the well-foliated character of the rock. These features are 
reminiscent of the wispy concentrations of sericite seen in some of the samples, 
and could possibly be pseudomorphic replacements thereof.

Minor carbonate is in the form of discordant veinlets, which cross-cut and 
also merge with the dominant laminar/concordant form.

One side of the slide shows strong limonitic impregnation, apparently developed 
largely by weathering of carbonate (presumably, therefore, a ferruginous variety). 
Rare elongate clumps of disseminated pyrite are also present, but these do not appear 
to be the origin of the limonite.

This rock is apparently a calcareous thin-bedded tuff or tuffaceous sediment.



[pie TO-13 (Slide 87-026X)

Estimated mode

Plagioclase ) A9
Felsite ) DZ
Quartz 15
Carbonate 15
Sericite 8
Rutile trace

This rock is of distinctive appearance in thin section and clearly consists 
of undisturbed, thinly laminated alternations (on the scale of 2 - 10mm) of fine 
grained greywacke and calcareous siltstone.

The greywacke beds consist of abundant sub-rounded clasts, 0.1 - 0.3mm in size, 
of incipiently sericitized plagioclase and minor quartz, set in a felsitic-textured 
quartzo-feldspathic, silty matrix of grain size 5-30 microns. This matrix 
contains rather sparse wisps of very fine-grained sericite which wrap around the 
somewhat parallel-elongated clasts and define a weak, sinuous foliation. Carbonate 
is rather evenly disseminated through the matrix, in interstitial relation to the 
clasts.

The siltstone beds are of similar composition but lack the coarser clasts and 
consequently have a relatively higher content of sericite and carbonate and more 
even parallelism of fabric compared with the wacke.

This rock lacks the scattered coarse augen and wispy/lensy fabric seen in 
most of the rocks of the suite and thought to be indicative of tuffaceous character. 
It is a homogenous, well-sorted rock of obvious sedimentary origin, though the 
high content of plagioclase suggests close affinities with, or derivation from, 
felsic volcanic or tuffaceous material.


