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SAMPLE NUMBER: 431310 188 Amn

SUMMARY:

This is a monomict sparsely plagioclase-phyric dacitic
lava breccia dominated by formerly perlitic-cracked glassy
lava fragments. It has suffered relatively strong chloritic
alteration

HAND SPECIMEN:

This sample is a dark green massive andesitic lava breccia with
diffuse-margined fragments to at least 1cm across and disseminated
very fine-grained pyrite.

THIN SECTION:

This is a chloritized monomict dacitic lava breccia made up of
fragments, mostly less than 5mm across, of sparsely plagioclase-phyric
dacitic lava with originally perlitically cracked glassy groundmass.
Albitized plagioclase phenocrysts are elongate to blocky prisms from
0.5-2mm long that mainly occur in small multi-crystal clots, and make
up less than 5 modal% of the lava fragments. They are fairly thoroughly
sericitized, and commonly contain small chloritized melt inclusions. No
mafic silicate phenocrysts were present, but occasional small
leucoxene-altered FeTi oxide microphenocrysts are preserved.

The groundmass of this sample is composed mainly of texturally
distinctive lava fragments composed of devitrified glass that shows
clear perlitic cracks still evident, due to their being picked out by
chlorite. The remainder of the glass has altered to fine-grained
variably textured mosaics composed of quartz-albite = minor sericite.
This altered formerly glassy groundmass assemblage has been
overprinted significantly by relatively abundant fine-grained and patchy
chlorite alteration. The chlorite is pale to deep green and forms felted
masses of quite fine-grained plates that are concentrated along former
perlitic cracks, but that also permeate the remainder of the groundmass
of many fragments.

Small opaque grains scattered sparsely through the groundmass, but
lacking obvious secondary breakdown features, are probably pyrite. A
few lava fragments were slightly less glassy, with groundmasses
composed of masses of tiny aligned albite microlites. These probably
represent slightly more slowly cooled fragments from the same flow.

The rock was probably a lava breccia, although it cannot be ruled
out that it was the brecciated marginal phase of an emerging dacitic
lava dome from which quenched, largely glassy fragments were
crackling and spalling off into water. The extent of chlorite alteration



is much greater than normally seen in dacites from this area, and
suggests localized chloritization. A few small fractures and veinlets
are filled by quartz-calcite, or quartz-chlorite-fuchsite(?) (the latter
in a single fracture as a highly birefringent and well-crystallized very
pale green mica rather unlike standard sericite).

SAMPLE NUMBER: 431311 L4l Am

SUMMARY:

This is a weakly chloritized, formerly perlitic, sparsely
plagioclase-phyric dacitic lava or lava breccia with zones of
silica-Kspar(sericite) alteration. The protolith was
essentially identical to 431310.

HAND SPECIMEN:

This sample is a dacitic chloritized lava breccia with very poorly
defined fragments, suggesting the possibility that the fragmental
texture may be false, and due to alteration. Parts of the sample appear
to be somewhat silica-altered.

THIN SECTION:

This sample is essentially identical to the previous sample in most
respects. The main difference, hardly significant, is that, as noted in
the hand specimen, discrete lava fragments are not nearly as obvious as
in 431310. The rock was clearly a sparsely plagioclase-phyric perlitic
dacitic lava. Between ‘fragments’ the rock is made up of extremely
fine-grained granular quartz and sericite (after Kspar?), lacking
chloritized perlitic cracks, that might represent zones of fluid passage
through the cracked lava flow, along which alteration was more intense
than within the lava fragments themselves.

Narrow veinlets, almost stylolitic in places, are filled by chlorite-
quartz, with minor caicite, sericite and quite crystalline sphene grains
in a few places. In a few spots, the sericite intergrown with quartz is
quite coarse-grained, and again looks quite like fuchsite, although no
fuchsite is obvious in either this, or the previous sample in hand
specimen. This sample is notably less chloritized than the previous
sample, yet still shows more chlorite alteration than most formerly
glassy Mount Read Volcanics dacites. The relative tiiming of the silica-
versus the chlorite alteration is impossible to determine.



SAMPLE NUMBER: 562243 R

SUMMARY:

This is a strongly carbonate veined probably polymict
andesitic lava breccia composed of augite+plagioclase-phyric
andesitic lava fragments.

HAND SPECIMEN:

This sample is a brecciated and strongly carbonate-veined and
altered andesitic lava or lava breccia. Fragments of lava between veins
of calcite are generally bleached and more pinkish than the more
chlorite-rich dark green fragments further from veins.

THIN SECTION:

This thin section is composed of two large lava fragments
separated by a calcite vein. The two fragments are both andesitic but
are texturally quite different, and almost certainly are not from the
same flow unit, suggesting that this lava breccia is polymict. The
lighter coloured fragment is vesicular and contains relatively common
augite and plagioclase phenocrysts in a microcrystalline to vitrophyric
groundmass. The vesicles reach almost 3mm long and are calcite-filled,;
they make up around 5-10 modal% of the fragment. Augite phenocrysts
and microphenocrysts are mainly less than 1mm long, and are blocky
subhedral and often fractured prisms with minimal chlorite alteration;
they make up about 10 modal% of this fragment. Plagioclase
phenocrysts are less abundant than the augite, and are rather elongate
prisms of albitized calcic plagioclase with occasional messy patches of
epidote inclusions. The groundmass of this fragment is composed of
abundant tiny albite microlites and laths and small granular augite
crystals immersed in an albite-chlorite matrix spotted by distinctive
small, rather angular holes filled by quartz growing into green chlorite;
this matrix may have been formerly glassy. Patchy brownish calcite
overprints about 30 modal% of the groundmass

The other fragment is less porphyritic, and not apparently
vesicular. It is finer-grained and has one margin that appears to be
quenched glass. The augite phenocrysts are smaller than in the other
lava fragment, and are partially chloritized. Plagioclase phenocrysts
are less abundant than augite, and albitized, and also contain small
granular epidote-clinozoisite inclusions. The matrix of this fragment is
much finer grained, with tiny microlites of albite charged through
chloritized glass that is heavily overprinted by calcite.



Both lava fragments are from what are probably compositionally
very similar andesitic lavas, although textural differences and
phenocryst sizes suggest that they are unlikely to be from the same
flow. The calcite vein in the thin section, reaching almost 1cm width, is
virtually monomineralic, and shows strained and aligned calcite
crystals along its margins, but massive undeformed crystals in the vein
centre. Epidote is abundant in the glassy part of the second fragment
adjacent to the calcite vein.

SAMPLE NUMBER: 562244 59+ 5w

SUMMARY:

This is a formerly fairly glassy, sparsely
augite+plagioclase -phyric andesitic lava which has developed
an unusual alteration texture characterized by abundant
quartz blebs; it contains notably less chlorite than the
previous samples, and is strongly calcite-veined.

HAND SPECIMEN:

This sample is an andesitic lava or lava breccia, very similar to the
paler fragments in the previous sample, with hairlike chlorite veinlets
and wider carbonate veins. :

THIN SECTION:

The texture of this sample in thin section is deceptively like an
epiclastic sediment. However, careful examination shows that the rock
has a weakly vesicular volcanic-textured groundmass, and strongly
altered phenocrysts are also present, although uncommon. Sparse
former augite phenocrysts are replaced by coarse-grained sericite, an
alteration mode that | have not seen before in the Mount Reads, but | am
sure that this sericite is replacing augite and not plagioclase. A few
former albitized plagioclase phenocrysts are replaced by calcite and
sericite.

The unusual and distinctive feature of this sample is the abundant
small (average around 0.2-0.4mm across) blebs of quartz growing in the
groundmass, and giving the appearance of detrital grains of quartz.
These make up around 30 modal% of the groundmass of this sample; they
show patchy extinction and abundant tiny fluid and solid inclusions, and
are so common as to suggest that they may be filling tiny holes in a
particularly porous and ‘'aerated’ andesitic lava, with the pores being
much smaller than typical vesicles. Alternatively, although less likely
in my opinion, the quartz blebs have grown from devitified glassy



groundmass. In the groundmass areas between the quartz blebs, tiny
albite microlites are set in devitrified glass replaced y very fine-
grained albite, quartz and chiorite, with minor sericite and tiny FeTi
oxide granules. Patchy and abundant calcite overprints the groundmass.
Calcite veins are mainly coarsely crystalline and composed of pure
calcite, but almost foliated schistose sericite-rich margins are present
on many veins. Tiny crystals of disseminated pyrite are scattered
through the sample.

SAMPLE NUMBER: 562245 oAb\

SUMMARY:

This is a strongly chlorite+calcite-altered formerly glassy
pillow margin of an augite+olivine-phyric basalt typical of
the upper basalts at Hellyer.

HAND SPECIMEN:

This sample is a dark green chloritized glassy basaltic or andesitic
lava breccia with fragments and patches of interpillow(?) grey cherty
or chalcedonic material; the brecciation may be alteration-induced
rather than primary.

THIN SECTION: :

This is clearly the highly altered formerly glassy margin of a
pillow basalt. The glass was charged with phenocrysts of augite
(possibly up to 20 modal%) and possibly olivine, and much smaller
microphenocrysts of albitized plagioclase, and contains angular
fragments and streaks of interpillow cherty sediment. Dirty brown
calcite thoroughly replaces all former mafic phenocrysts, but shapes
" characteristic of augite predominate in those grains where former
outlines are still visible. However, grains with olivine-like
terminations are also present, although much less common, and several
of these contain euhedral reddish to opaque chromite inclusions. The
albite plagioclase microphenocrysts are unaltered.

The glassy bulk of this pillow lava margin has altered to straky
pale green chlorite intergrown with patches of polycrystalline
secondary quartz, with the boundaries between these domains often
defined by narrow rims of dirty brownish opaque leucoxene.

The common interpillow sediment in this sample is probably
composed mainly of extremely finely comminuted glass that has altered
to quartz-albite-chlorite and been strongly overprinted by fine-grained
calcite in places.



This sample is characteristic of the upper basalt at Hellyer and
west of the highway in the Placer holes (don't dob on me for saying so),
being pillowed, strongly porphyritic primitive basalts with abundant
mafic phenocrysts. The alteration, although apparently intense, is also
typical of the pillow rims of such glassy and magnesian lavas.

SAMPLE NUMBER: 562246 iR3'3m

SUMMARY:

This is a highly altered formerly
augite+olivine+plagioclase -phyric basaltic lava breccia
containing pyritic veining that has been partially overprinted
by sphalerite mineralization associated with later calcite-
dominated alteration and veining.

HAND SPECIMEN:

This sample is a brecciated basaltic lava with abundant calcite
veinlets and small spots of bright green fuchsite, and abundant fine-
grained disseminated and aggregated pyrite, particularly in one corner
(fragment?) of the thin section.

THIN SECTION:

This is a texturally well-preserved formerly augite+olivine-phyric
basaltic lava. It consists of around 15 modal% of totally altered augite,
and probably 5-10 modal% of altered olivine phenocrysts, and about 5
modal% of elongate albitized plagioclase microphenocrysts in a
microcrystalline to vitrophyric groundmass. The augite phenocrysts are
replaced by dirty brown calcite, and are mainly well-formed euhedra to
about 2mm long. Olivine phenocrysts are similar-sized and replaced by
either very fine-grained polycrystalline quartz or the same brownish
calcite that replaces augite, and much less commonly by pale green
chlorite. They frequently contain small chromite inclusions.

The groundmass of this sample is charged with albitized
plagioclase laths that vary from about 1mm long microphenocrysts to
tiny microlites. The remainder of the groundmass was probably
composed of tiny augite plates and FeTi oxide grains with interstitial
glassy mesostasis. Common angular holes are filled by pale green
chlorite identical to that replacing olivine.

Although calcite veins are not uncommon in the sample, the pyrite

mineralization appears to be related to streaky zones of silicification
and recrystallization in a single basalt fragment in the rock in which
chlorite is much reduced in abundance relative to the remainder of the
sample. Reddish sphalerite, however, is clearly related to the calcite



veining, as it occurs intergrown with crystalline calcite in several
places.
OPAQUE MINERALOGY

In reflected light, the most obvious sulphides are disrupted trains
and
augen of fractured and granulated pyrite, that appear to have been
originally rather larger entire grains in quartz-rich veinlets that have
been broken up and rotated. Interstitial grains of pyrite are occasionally
quite rounded, and strongly reminiscent of framboids. Two possibilities
of the origin of these are: 1: that they are genuine framboids deposited
from hot sulphide solutions in angular interstices with the basalt
breccia framework, or 2: that they are small spheroidal framboid-like
pyrite grains grown from very localized solutions rich in pyrite
dissolved during fracturing and fragmentation of the original euhedral
pyrite trains. Both types of pyrite are clearly being overgrown and
replaced by bright orange-red Fe-rich sphalerite, that occurs as
disseminated anhedral spots throughout the sulphide-rich part of the
section, and as the internal parts of the relatively thick calcite veins.
Small areas of both chalcopyrite and galena are associated with the
sphalerite.

The paragenesis of this sample is pyrite crystallizing with silica
as veinlets and fracture fillings, then fractured, partially dissolved and
recrystallized during brittle deformation, and finally being overgrown
and partially replaced by sphalerite and very minor chalcopyrite and
galena during a later alteration event which is best documented by the
cross-cutting calcite veins with sphalerite inclusions in the core areas.



SAMPLE NUMBER: 562247 125 -Zm

SUMMARY:

This is a weakly foliated distinctive almost aphyric
basaltic lava, recognized elsewhere in the Hellyer section,
which has suffered intense alteration, with silica-pyrite
veining being post-dated by spahalerite-calcite alteration

HAND SPECIMEN:
This sample is a streaky, schistose and highly altered basalt with
abundant disseminated pyrite and sphalerite.

THIN SECTION:

This sample is a texturally variable and variably veined and altered
almost schistose basalt that lacks former mafic phenocrysts although
it contains abundant small plagioclase (albitized) microphenocrysts. In
the least altered portions of the sample, it is clearly an essentially
aphyric basaltic lava which had very little glassy mesostasis compared
with the overlying basalts. It varies texturally due more to alteration
and shearing rather than primary textural control, with the best
preserved areas being composed of intergrown albite and chlorite in
which randomly orientated albite microlites are set.

The sample is traversed by common shear zones in which extensive
granulation and recrystallization has occurred, with strong sericite-
pyrite development along the shears. Very patchy development of silica
alteration pervades much of the rock, and is associated with
disaggregated pyrite bands in places. Sphalerite is distributed
throughout the sample intergrown with calcite in calcite veinlets, or
else with quartz and albite in small patches of recrystallized
groundmass.

This aphyric basalt unit has been recorded from within the upper
basalts at other locations in the Hellyer area, and may be a useful and
distinctive marker horizon.

OPAQUE MINERALOGY

This section has an opaque mineral assemblage and
paragenesis almost identical to the previous rock. It contains
disrupted and granulated bands of fine-grained pyrite being
replaced by orange, Fe-rich sphalerite. Many former euhedral
pyrite crystals, some up to 1-2mm across, have been broken
up and dragged out in augen-shaped bodies with ribbon quartz
shadows and sericite defining a weak foliation. Discrete
pyrite crystals and anhedral spots of sphalerite also occur
disseminated throughout the rock in very minor amounts.



SAMPLE NUMBER: 562248 1563~

SUMMARY:

This is a polymict lava breccia dominated by small
basaltic fragments, but containing at least one distinct
formerly glassy dacite lava fragment. It contains weak
disseminated pyrite mineralization, but lacks sphalerite.
HAND SPECIMEN:

This sample is a polymict basalt breccia with grey green basaltic,
and lighter coloured almost cherty fragments to at least 1cm across set
in a basaltic dark green matrix
THIN SECTION:

This is clearly a polymict lava breccia, dominated by a variety of
basaltic lava fragments, but also containing a single distinct, well-
preserved dacite lava fragment. Three dominant basalt fragments are
present. The first is mildly vesicular and very well-preserved
texturally, and consists of perfectly euhedral but totally altered olivine
and rare augite phenocrysts set in a vitrophyric groundmass charged
with tiny albite and augite microlites set in glassy mesostasis that has
altered to chlorite and albite. Olivine phenocrysts are chloritized. Other
basalts contain dominant augite and albitized plagioclase phenocrysts;
augite is ofetn preserved, and albite is partially altered to sericite.
The groundmass of these more evolved basaltic fragments was
considerably more glassy than the fragment described above, and the
glass has altered to microcrystalline quartz, chlorite and sericite.
These fragments are traversed by shear zones that have produced mild
to strong local foliations and sericite development associated with
pyrite mineralization. Chlorite veinlets clearly crosscut and postdate
the foliation, as do calcite veinlets.

The dacite fragment is sparsely plagioclase phyric with small
(mainly around 0.5mm-long) albite phenocrysts set in a typically felsic
formerly glassy matrix that has devitrified to very fine-grained quartz
and albite in which spotty chlorite is not uncommon; albite is largely
replaced by sericite. lIrregular small.angular patches of secondary
quartz are common in the recrystallized groundmass of the dacite.

The diverse lava fragments, including the dacite fragment mixed in
with obvious Hellyer basalts, dictates that this is a polymict lava
breccia unit.

OPAQUE MINERALOGY

The opaque minerals in this sample are dominantly
sparsely disseminated small discrete pyrite euhedra, but
occasional disrupted trains and veinlets of pyrite in quartz
are present. As in the previous two samples, the pyrite has
often been brittle-fractured; however, unlike the previous two
samples, sphalerite-calcite alteration is not present.



SAMPLE NUMBER: 562249 2 >> O™

SUMMARY:

This is a strongly and variably altered formerly glassy
sparsely plagioclase-phyric dacite lava or lava breccia. The
most notable alteration is patchy silicification.

HAND SPECIMEN:

This sample is a strongly altered dacite with an alteration-induced
'autobrecciated’ texture, with dark grey chlorite-rich domains and pink-
brown strongly silicified domains or 'fragments’.

THIN SECTION:

The least altered areas of this sample show that it was a sparsely
plagioclase-phyric, glassy dacitic lava before being strongly altered.
The strong heterogeneity of groundmass textures makes it very difficult
to determine whether this rock was originally a lava breccia, or
whether the sample has a false pyroclastic texture due to intense and
variable alteration. Former plagioclase phenocrysts are albitized
blocky prisms, mainly less than 1mm across, that have been extensively
replaced by calcite and sericite. Although plenty of fresh albite can
still be found, it is rather pinkish, due to abundant submicroscopic Fe
oxide grains. No former mafic silicate phenocrysts were apparently
present in this sample, although small leucoxenized FeTi oxide grains
are not uncommon.

The groundmass of this sample was essentially glassy. The glass
has devitrified to intergrown albite and secondary quartz of variable
grainsize, and the various devitrification assembalges and textures
have themselves been overprinted by several styles of alteration. Most
distinctive is simple silicification, where sugary fine-grained
secondary silica and reddish albite replaces irregular patchy areas of
the groundmass. In other areas of groundmass, texturally better
preserved, relic perlitic cracks are still obvious, being picked out by
chlorite and an unusual brownish sericite or similar layer silicate. A
fine meshwork of pale sericite traverses much of the sample, but this
rock is considerably less chloritized than texturally (initially) similar
dacites higher in the hole. Sparsely disseminated euhedral pyrite grains
are not obviously associated with any particular style of alteration. A
notable vein composed of calcite and coarse-grained quartz, charged
with tiny vermiform pale green chlorite crystals, cuts the rock.




SAMPLE NUMBER: 562451 297 bur

SUMMARY:

This is an augitet+plagioclase-phyric basaltic lava cut by
abundant calcite veins, and is typical of the basalts at
Hellyer.

HAND SPECIMEN:

This sample is a dark grey-green finely porphyritic basaltic lava cut
by abundant angular networks of calcite veins, some almost 1cm thick.

THIN SECTION:

This is a texturally well-preserved formerly augite+plagioclase -
phyric basaltic lava, typical of the Hellyer basalts. Former augite
phenocrysts are mainly stubby prisms less than 1mm long that have
been completely pseudomorphed by brownish calcite, and make up about
12-15 modal% of the sample. The albitized plagioclase phenocrysts are
rather elongate, lath - shaped crystals also less than 1mm long, that
are relatively free of alteration, except for a slight pinkish hue from
submicroscopic Fe oxide dust. Thay make up about 7-10 modal% of this
sample.

The groundmass of this rock is fairly crystalline, and composed of
well-formed laths of albite and small altered granular augite grains in
subordinate chloritized glassy mesostasis charged with small leucoxene
blebs after tiny FeTi oxide grains. Slightly larger abgular patches of
green chlorite fill angular fractures, and often contain granular gold
epidote crystals. Calcite is abundant as irregular patches overprinting
the groundmass of this sample, and as quite thick veins lacking any
associated pyrite or other sulphides. Except for the calcite veining,
this is a quite well-preserved basaltic lava.



SAMPLE NUMBER: 562452 2043 ™M

SUMMARY:
This is an excellent weakly vesicular augite+plagioclase
+olivine-phyric basaltic lava typical of the Hellyer basalt.

HAND SPECIMEN:
This sample is a massive vesicular finely porphyritic basaltic lava,
with calcite-filled vesicles.

THIN SECTION:

This is a beautifully preserved augite+plagioclase+olivine-phyric
basaltic lava. It consists of approximately 20-25 modal% of augite
phenocrysts, about 5-8 modal% of albitized plagioclase phenocrysts, and
about 1-2 modal% of former olivine phenocrysts. The augite
phenocrysts often occur in multi-crystal clots of subhedral stubby,
almost equigranular crystals which are perfectly fresh, and usually less
than 1mm long. Albitized plagioclase phenocrysts are mainly elongate
single crystals less than 1mm long with a mild sericite flecking.
Occasional former olivine crystals are euhedra around 1mm long now
totally replaced by calcite, but often containing small chromite
inclusions.

The groundmass of this sample is essentially identical to the
previous sample, with abundant laths of albite, grading continuously
from microphenocryst to microlite sized, and small granular augite and
leucoxenized FeTi oxides set in a modally subordinate amount of
chloritized glassy mesostasis. The rounded to oval vesicles make up
about 2-5 modal% of this sample and are filled by chlorite and calcite.
A few diffuse veinlets of calcite transect this basalt. This is a typical
Hellyer basalt, and well preserved enough for a useful wholerock
analysis (I'll see you in Burnie to try-to get a 10 cm bit of core from
this section if that is OK).



SAMPLE NUMBER: 562453 36l:5m

SUMMARY:
This is a strongly chlorite-altered weakly plagioclase-
phyric dacite lava (spot-on, Rod).

HAND SPECIMEN:
This sample is a dark green chlorite-altered weakly plagioclase-
phyric dacite lava.

THIN SECTION:

This rock was originally a sparsely plagioclase-phyric glassy
dacitic lava. The groundmass has altered to a heterogeneous quartz-
chlorite-albite mixture subsequent to devitrification. The rock
contains around 1-2 modal% of small albite phenocrysts which occur in
multi-crystal clots less than 2mm across, or as occasional poorly-
formed single crystals often notably reacted and rounded. They are
partially replaced by calcite and sericite, but are mainly fairly fresh.
No definite former mafic silicate phenocrysts have been observed, but
leucoxenized FeTi oxide microphenocrysts are not uncommon.

The groundmass of this sample was undoubtedly glassy, and even
though the texture of the groundmass now is exceptionally
heterogeneous, | think that the sample was a massive or weakly
hydraulically fractured lava rather than a lava breccia. =~ The groundmass
varies in both grainsize of the intergrown secondary quartz and albite
crytallized from devitrified glass, and in the amount and concentration
of chiorite in various domains of the altered groundmass. Chloritic
regions appear to define diffuse channels and large angular
'intersections' of channels that probably represent primary cracks in the
fractured surface of the cooling dacite lava flow or lava dome. In
places the chloritic alteration is so -intense that the virtually pure
chlorite domains are evident. Weak calcite and sericite alteration is
spread diffuselt throughout the rock.

This dacite is certainly more chlorite altered than standard
regionally metamorphosed Mount Read Volcanics dacites, and except for
the lack of perlitic cracking, this sample is essentially identical to
chloritized dacites such as 431310 from 170m higher in the hole.



SAMPLE NUMBER: 562454 and 562455
SUMMARY:

These are very similar formerly glassy sparsely
plagioclase-phyric dacitic lavas showing intense silica
alteration and patchy chloritization, and weak pyrite
mineralization associated with the silica alteration in 455.

HAND SPECIMEN:

These samples are heterogeneous-textured, strongly altered
sparsely plagioclase-phyric dacitic lavas with alteration-induced false
pyroclastic textures and trains of small pyrite crystals in 455.

THIN SECTION:

The least altered parts of these samples are beautifully preserved
perlitically cracked glass that has crystallized following
devitrification to an even-textured mosaic intergrowth of quartz and
feldspar. About 5 modal% of each sample is made up of quite large
blocky albitized plagioclase phenocrysts to at least 3mm long, that are
almost entirely replaced by sericite and vary from euhedral to rounded.
No mafic phenocrysts were apparently present in either sample,
although quite large leucoxenitized FeTi oxide phenocrysts are not
uncommon.

Significant areas of groundmass have been replaced by fine-grained
to relatively coarse-grained (to 0.5mm long) silica in domains up to
almost a cm long of exceptionally fine-grained even-textured material
that resembles shale or tuff. Several angular discontinuous fractures
filled by quite clear, relatively large intergrown quartz crystals in 454
are occasionally lined by small pyrite crystals, and the fine-grained
intensely silicified areas of 455 are rimmed by trains of small pyrite
and contain meandering thin seams of very fine-grained pyrite parallel
to the length of the silicification zones. Calcite veinlets containing
orange sphalerite clearly crosscut and postdate the silicification-
pyrite development. 455 contains a stronger meshwork of sericite than
454, and also more intense silicifcation and chloritization zones.

OPAQUE MINERALOGY

Trains of tiny pyrite varying from euhedral to anhedral are present
in the sample, although not abundant. Many pyrite grains are actually
aggregates of five or six discrete crystals. A few tiny spots of
sphalerite are present, but the pyrite crystals are inclusion- and
alteration-free. The pyrite appears to be associated with silicification
domains, and pre-dates calcite veinlets that contain coarser-grained
orange-red Fe-rich sphalerite.



N

SAMPLE NUMBER: 562456 Gt lom

SUMMARY:

This is a well-preserved sparsely plagioclase-phyric
formely glassy dacitic lava probably reasonably considered as
a much less altered representative of those chlorite-silica-
altered dacites higher in the hole.

HAND SPECIMEN:
This sample is a massive, unbrecciated pale grey dacite lava with
tiny spots and veinlets of chiorite.

THIN SECTION:

This is a texturally very well-preserved dacitic lava that
contained small phenocrysts of albitized plagioclase and rare augite and
FeTi oxide in a formerly glassy groundmass. The plagioclase
phenocrysts make up around 12-15 modal% of this rock, and more
frequently occur in multi-crystal clots up to 2mm across than as single
phenocrysts. The albite phenocrysts are fairly free of sericite or
calcite alteration. Occasional small chloritized augite phenocrysts
occur intergrown in the albite crystal clots. FeTi oxide
microphenocrysts have altered to small euhedral clots of tiny sphene
crystals cored by sericite.

The groundmass of this sample was undoubtedly glassy, although
perlitic cracking as seen in the dacitic lavas described above is not
evident. The glass has devitrified to a uniform intergrowth of mosaic-
textured fine-grained quartz and albite with rare chlorite and spotty
sericite in which angular voids filled with polycrystalline quartz and
relatively coarse-grained sericite are common, and are sometimes
cored by calcite. The intense chlorite alteration shown by most of the
dacites higher in the hole is missing-from this sample, which may
therefore be a reasonable example of what those higher lavas were
before they were subjected to the intense silica-chlorite alteration. It
would thus be a sensible sample to analyze carefully and compare with
the more altered dacitic lavas to give some idea of the extents and
directions of element mobility accompanying this type of alteration.



SAMPLE NUMBER: 562457 HY5Y v

SUMMARY:

This is a tuffaceous epiclastic fine sandstone with an
intensely carbonate altered matrix; detrital volcanic quartz
grains are a notable but not abundant component of this
sample.

HAND SPECIMEN:
This sample is an altered massive pale grey-green weakly foliated
or laminated lithic tuff or quartz-poor sandstone.

THIN SECTION:

This sample in thin section is clearly an epiclastic tuffaceous
sediment that has suffered intense carbonate alteration. Framework
grains, mainly in the fine sand range, are dominantly volcanic quartz and
sericitized albite phenocrysts, often still with original crystal shapes.
These make up only about 15 modal% of the rock, which was dominantly
fine-grained matrix material. Quite abundant angular small voids are
filed by secondary quartz, and less frequently, chlorite. Calcite rhombs
in the carbonate-rich matrix, and also chlorite-filled voids, are quite
drawn out into a weak foliation. Much of the matrix may have been
dacitic glassy ash that was readily altered to calcite. Small euhedral
pyrite grains are disseminated sparsely through the rock, mainly in
association with the secondary quartz filling small voids.

The extensive carbonate alteration and weak foliation of the
matrix of this sample render a positive identification difficult, but | am
sure the sample was a tuffaceous epiclastic sediment derived from
felsic volcanics. The presence of indisputable quartz phenocrysts as
detrital grains in this sample is notable, and implies some imput from
beyond the local dacite source, in which quartz phenocrysts have not
been seen (either here or west of the hwy). The intense all-pervading
calcite alteration also clearly implies a porous and reactive sediment
rather than a massive glassy lava or vitric tuff.



SAMPLE NUMBER: 562458  °°3'&w

SUMMARY:

This is a greywacke derived mainly from pelitic
metamorphics, but with some volcanic quartz; it is definitely
correlatable with the Animal Creek Greywacke.

HAND SPECIMEN:

This sample is a massive pale grey fine sandstone with strong
calcite alteration, both through the sandstone and as thick veins and
segregations.

THIN SECTION:

Welcome to the 'l called the greywacke a basalt' club,
founded by me, with about 150 members, and most
enthusiastically supported and contributed to by Dougie Jack.

This sample is a fine sandstone with a generally finer-grained but
more abundant detrital fraction than the previous sample. The
framework grains constitute about 30 modal% of this rock, but are
occasionally concentrated into thin coarser, sandy layers with much
reduced matrix. Most of the detrital grains are angular and irregular
strained quariz, of probable metamorphic or vein origin, although even-
extinguishing probable volcanic quartz fragments are also present. A
notable detrital component is quite coarse-grained flakes of muscovite,
sometimes kinked and clearly of pelitic metamorphic origin. The
sericitized albite phenocrysts noted as detrital grains in the previous
sample are absent from this rock. Occasional small zoned pleochroic
tourmaline grains also suggest derivation from a granitic or pelitic
metamorphic source.

The matrix of this rock is shaley to silty, and quite strongly
overprinted by calcite, and shows a well-developed meshwork of
sericite that defines a weak foliation. This is classic Animal Creek
Greywacke.



SAMPLE NUMBER: 562459 SR26-2m

SUMMARY:

This is a sparsely plagioclase-phyric holocrystalline
dacitic dyke rock, probably a feeder to dacites higher in the
section.

HAND SPECIMEN:
This sample is a dark grey relatively coarse-grained andesitic lava
or volcaniclastic sediment with some calcite veining.

THIN SECTION:

In thin section, this sample is seen to be an unusual virtually
holocrystalline sparsely plagioclase-phyric dacitic or andesitic dyke
rock. It consists of about 5 modal% of blocky subhedral to anhedral
albite phenocrysts to about 1.5mm long with slight sericite speckling,
often intergrown at their rims with relatively coarse groundmass
albite. No mafic phenocrysts were observed, although small
leucoxenized FeTi oxide grains are quite common.

The groundmass of this sample is almost holocrystalline, and
composed of stubby laths of albite with interstitial anhedral quartz,
Kspar (or sericitized albite) and chlorite. Streaky discontinuous chlorite
and sericite veinlets are quite common. Fine-grained calcite is quite
abundantly diffused through the rock, and strained calcite veinlets are
not uncommon.

The most satisfactory explanation of this sample is that it is a
feeder dyke in the Animal Creek Greywacke to the overlying dacites
(which dacites should be easily testable with wholerock chemistry).
The holocrystalline texture, and sparse blocky plagioclase phenocrysts
and lack of mafic phenocrysts all support this interpretation.



