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Sam&de J-91-21 49.8 m Basaltic/Andesite Tuff (Unit lC/D); 
Replacement Patches of Quartz-Pyrite-Ankecite 

Fragments up to several maa acrass are of slightly pocphyritic 
basaltic andesite, containing 3-7% lathy to prismatic phenocrysts of 
plagioclase averaging 0.15-0.3. mm long, and locally up to 1 mm long in 
a groundmass of extremely fine grained slightly lathy, plaqioclase, 
minor to abundant opaque, and minor sericite and replacement patches 
of ankerite. The variation in color in the hand sample is caused by 
variation in abundance of disseminated opaque. A few phenocrysts up 
to 0.3 mm long are of apatite. 

Wispy seams between and cutting fragments are of opaque. 

Replacement and interstitial patches and seams are dominated by 
very fine gcained pyrite (4-5%) and quartz (2-3%) with much less 
abundant ankerite. Quartz commonly was recrystallized in 
comb-textured aggregates surrounding pyrite grains. 

A few replacement patches up to 2 mm across are of very fine to 
fine grained ankerite (3-4%). 

Sample J-91-22 45.0 m Argillite (Unit 7J3, Latite TUff (Unit 2B): 
Ankerite Veinlets and Replacement Patches 

At one end of the sample is an argillite dominated by 
plagioclase/quartz aggregates averaging 0.002-0.005 mm in grain size, 
with wispy seams parallel to foliation of semiopaque/opaque (2-3%), 
and irregular patches of ankerite (l-2%). A few irregular lenses and 
layers up to 0.2 mm wide contain much more abundant, extremely fine 
grained opaque. pyrite (1%) forms disseminated cubic grains 
averaging 0.05-0.1 mm in size. Ankerite (3-4%) forms a few 
replacement patches up to a few mm across and veinlets up to 0.3 mm 
across, one veinlet was offset by shearing along closely spaced 
planes parallel to foliation. A few replacement bands parallel to 
foliation up to 0.4 mm wide are of very fine grained pyrite, quartz, 
and ankerite. 

At the other end of the sample, the latite tuff contains 
scattered crystal fragments and crystals of plagioclase, quartz, and 
apatite up to 0.2 mm in size in a well foliated groundmass dominated 
by plagioclase and sericite, with disseminated patches averaging 
0.02-0.03 mm in size of ankerite. Ankerite forms patches up to 0.5 mm 
in size, which may represent completely altered fragments of uncertain 
original composition. 

A few fragments up to 1 mm long are of argillite Containing 
moderately abundant carbonaceous opaque. 

Wispy. opaque-rich seams up to 0.05 mm wide cut across foliation 
irregularly at a moderate angle. 



Sample J-91-22 130.2 m Amygdaloidal Andesitic Basalt (Onit lOa); 
Chlorite-Quartz Vein, Opaque-Rich Seams 

The rock COntainS lathy plagioclase grains averaging 0.05-0.08 mm 
long in a groundmass of finer grained plagioclase, chlorite, and 
opaque I with disseminated patches of carbonate. 

The pale green end (in hand sample) contains much less opaque. 
It also contains amygdules (8-10%) of quartz-(ankerite) with diffuse 
borders. Quartz forms extremely fine grained aggregates with patches 
up to 0.1 mm in size showing approximate optical continuity. Ankerite 
forms skeletal grains averaging 0.05-0.15 mm in size, A few amygdules 
also contain patches of extremely fine grained sericite (0.5%). 

The dark green end (in hand sample) contains much more abundant 
disseminated opaque and opaque-rich seams. It also contains larger and 
more abundant amygdules (258, up to a few mm across) of 
quartz-ankerite-(chlorite-sericite-pyrite)- A few of these contain 
patches of quartz and/or calcite with spheroidal textures. Pyrite 
forms disseminated grains up to 0.5 mm in size in cores of a few 
amygdules. Bordering the largest one, quartz is recrystallized to a 
comb-textured aggregate. 

A few discontinuous veinlets up to 0.3 mm wide are of very fine 
grained plagioclase. Some of these grade into slightly coarser 
grained veinlets of calcite-quartz. A few discontinuous veinlets up 
to 0.3 mm wide are of carbonate. 

The main vein 3-4 cm wide in the center of the section is 
dominated by chlorite flakes averaging 0.02 mm in size, with a few 
patches of fine to coarse grained quartz and minor wispy patches and 
veinlets of calcite in quartz. A few patches up to 1.5 mm long near 
one end of the section (in the darker green rock) are of similar 
chlorite. 
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li Tuff Sample J-91-22 177.1 IP Eeterolithic AndesitejLatite Lapil 
(Unit 2D) 

One fragment 1.2 cm in size is of slightly porphyritic 
trachy-latite. It contains 2-38 phenocrysts of K-feldspar rn a cherty 
groundmass of K-feldspar and plagioclase with l-Z% disseminated grains 
up to 0.5 mm in size of opaque, and minor skeletal patches of 
sericite. 

A few fragments up to a few mm across are of andesite/latite, 
containing lathy plagioclase in a groundmass of plagioclase, chlorite, 
K-feldspar, and minor opaque. One of these has a well developed 
flow-foliation defined by parallel orientation of plagioclase laths. 

A fragment 2.5 mm across and a few smaller ones are of slightly 
porphyritic (K-feldspar), flow-banded trachyte. It contains patches 
with moderately abundant disseminated pyrite grains averaging 0.01 mm 
in size. A few fragments are similar but without flow-foliation. 
Most of these have a semiopaque groundmass caused by the extremely 
fine grain size. Some have cuspate patches averaging 0.05-5.1 mm in 
Size Of extremely fine grained sericite. 

A few fragments up to 1.5 mm in size are of very fine to 
fine grained latite tuff. coarser tuff fragments contain moderately 
abundant crystal fragments of plagioclase averaging 0.1-0.2 mm in 
size _ 

One fragment a few mm across is of a latite tuff containing 
fragments up to 5.8 mm in size in a groundmass dominated by aphanitic, 
equant plagioclase. 

some patches up to 1.5 mm long of pyrite-(quartz) may be 
fragments. 

Smaller fragments averaging 0.3-5.8 mm in size are mainly of 
aphanitic to very fine grained tuffs, flows, and pumice. 

Several fragments averaging 0.2-5.5 mm in size are of quartz 
grains. 

The groundmass is dominated by very fine to extremely fine 
grained sericite showing a moderate foliation. 

A few replacement patches up to 1.5 mm in size are of very fine 
to fine grained pyrite and quartz. 



Sample J-91-22 183.0 m Latite Coarse Tuff (Unit 3Cl 

Fragments (17-20%) up to a few mm across are mainly of 
trachy-andesite; containing scattered K-feldspar phenoccysts and minor 
ones of apatite in a groundmass dominated by slightly lathy 
plagioclase and opaque. The groundmass in some shows a delicate flow 
banding. 

K-feldspar (3-4%) of similar origin forms fragments up to 0.8 mm 
in size. A few K-feldspar grains contain an inclusion of acicular to 
prismatic apatite. 

A few wispy fragments up to 1.5 mm in Size are of argillite 
containing moderately abundant wispy opaque rich seams parallel to 
foliation. 

The groundmass is of equant, plagioclase (50%) averaging 
0.002-0.005 mm in size. It is replaced(?) by irregular patches up to 
a few mm long of extremely fine grained sericite (30%). Pyrite (0.2%) 
forms scattered patches up to 0.3 mm in size. 

Sample J-91-22 208.5 m Fine Trachy-Latite (Crystal] Tuff 
(Unit 3/2Bl (note: no offcut block) 

K-feldspar (Z-3%1 and quartz (0.5%) form crystal fragments 
averaging 0.3-0.7 mm in size. A few K-feldspar grains contain an 
inclusion of acicular to prismatic apatite. 

A few patches up to 0.8 mm in size are aggregates of fine grained 
quartz and plagioclase. 

A few fragments up to 1.3 mm long are of trachy-andesite as in 
sample J-91-22 183.0 m. 

The groundmass is dominated by extremely fine grained sericite 
and less plagioclase. Foliation is moderate to strong, and is 
outlined by discontinuous, wispy semiopaque seams, which are warped 
around lenses 0.1-0.3 mm long of secicite-plagioclase. Several lenses 
up to 2 mm long parallel to foliation are of sericite. Pyrite forms 
scattered anhedral grains up to 0.2 mm in size. 

Sample J-91-22 211.5 m Latite Tuff (Unit 2A/Bl 

A few wispy fragments {4-S%) 'up to 1 cm long contain moderately 
abundant chlorite intergrown with sericite and lenses of Ti-oxide. In 
one of these the texture is suggestive of pumice. 

A few fragments (0.1%) up to 0.7 mm in size are of very fine 
grained latite. 

The groundmass is mainly an extremely fine grained aggregate of 
plagioclase and sericite (65-70%) in moderately varying proportions. 
Lenses'and irregular patches (2&l-25%) up to a few mm long and 1 mm 
wide are dominated by sericite/nuscovite oriented parallel to 
foliation. some of these contain several fragments of latite and 
trachyte flows. 

Irregular patches and lenses up to 1.5 mm in size contain 
abundant opaque intergrown with plagioclase/quartz I5-7%). 

Replacement seams and lenses (2%) up to 0.3 mm wide are of 
extremely fine to very fine grained pyrite and much less abundant 
quartz. A few lenses up to 0.8 mm long are Of slightly Coarser 
nrain~a .-7t7i)r+7 and ca7~ite fa.3%1. 

























































































































Sample 5-91-24 164.7 I Intermediate Lapilli Tuff/Pebbly Greywacke: 
Large Fragments of Afgillite (Unit ZD/~L-~JU) 

A few fragments up to at least 2 cm in size are Of extremely fine 
grained argillite containing minor detrital grains of quarts 
and plagioclase averaging 0.02 mm in size in a moderately foliated, 
extremely fine grained groundmass dominated by plagioclase and 
sericite. A few fragments up to 1.5 mm long are of argillite with 
abundant seams of carbonaceous opaque parallel to foliation. 

one fragment 2 mm across is of a porphyritic andesite/basalt 
containing abundant phenocrysts of plagioclase up to 0.7 mm in size 
and minor ones of hornblende in a groundmass dominated by lathy 
plagioclase. Plagioclase phenocrysts are altered slightly to 
sericite; those of hornblende are altered completely to chlorite. 
opaque (pyrite?) forms irregular patches in the plagioclase 
phenocrysts and groundmass. 

Smaller fragments averaging 0.15-0.4 mm in size are of several 
types, including crystals and crystal fragments of K-feldspar, quartz, 
muscovite, plagioclase, and apatite, extremely fine grained latite, 
lenses of opaque. 

The groundmass is well foliated and dominated by sericite and 
plagioclase. Wispy seams and lenses are of coarser grained 
sericite/muscovite. Replacement patches are dominated by calcite 
(l-2%), and a few are of pyrite and quartz (0.3%). 

A lensy veinlet 0.15 mm wide parallel to foliation is of very 
fine grained quartz and interstitial ankerite. A few StrOngly 
contorted veinlets up to 0.3 mm wide are of extremely fine grained 
quartz and opaque (pyrite?). These veinlets are segmented and offset 
along cleavage planes parallel to foliation. A late, planar veinlet 
0.1 mm wide is dominated by calcite with minor quartz. 

Sample J-91-24 207.3 m Strongly Foliated Intermediate Tuff or 
Plow (Unit 2B/Ga) 

Scattered fragments (5%) include crystals of plagioclase and 
K-feldspar, and patches of latite and quartz aggregates. These 
average 0.1-0.2 mm in size. They are set in a well foliated 
groundmass containing bands rich in sericite, others rich in chlorite, 
and others composed of sericite-plagioclase. Some layers contain 
moderately abundant K-feldspar. Pyrite forms scattered grains up to 
0.2 mm in size. A few lenses up to 1.5 mm in length are of slightly 
coarser grained sericite/muscovite, and may represent fragments. 
These textures suggest that the rock is an intermediate fine tuff. 

The rock contains'4-5% lensy patches up to 2 mm long of extremely 
fine grained quartz and less abundant extremely fine to very fine 
grained ankerite; textures are similar to those of amygdules in 
samples of amygdaloidal andesite flows. This suggests that the rock 
is a strongly sheared andesite flow. 

Several replacement lenses and veinlets averaging less than 0.2 
mm wide are of very fine. grained ankerite and pyrite. One widens to a 
patch 1.3 mm wide of coarser grained ankerite. A few oval-shaped 
patches up to 1 mm long are of very fine to fine grained ankerite. 













































Sample J-91-25 26.9 m Contact: Strongly Sheared Latite/Andesite Plow 
(Unit 2Gr1, Cberty Argillite (Unit 7J/N) 

About Z/3 of the sample is a strongly foliated latite/andesite 
flow containing equant to lathy plagioclase (35-40%) grains averaging 
0.05-0.07 mm in length and lensy patches of opaque {2-3%) averaging 
0.1-0.3 mm long in a groundmass of finer gcained plagioclase and 
sericite. Sericite-muscovite (20-30%) is concentrated in lenses up to 
1.5 mm across parallel to foliation. 

A few lenses up to 1.2 mm long are of extremely fine grained 
sericite (0.3%). 

Ankerite (4-S%) forms slightly to strongly elongated patches 
averaging 0.7-1.5 mm long. 

The other l/3 of the sample at one end of the section is a cherty 
argillite contains scattered lensy fragments up to 1.5 mm in size of 
latite/andesite flow in a moderately foliated groundmass dominated by 
aphanitic, moderately interlocking plagioclase/quartz. Several lenses 
up to several mm long are dominated by coarser grained sericite- 
muscovite. Ankerite forms disseminated grains averaging 0.05-0.07 mm 
in size and several replacement patches up to 1.5 mm in size. The 
argillite is replaced by an irregular veinlike zone up to 3 mm wide of 
extremely fine to very fine grained pyrite with less abundant 
interstitial quartz, and patches of ankerite. Among pyrite grains, 
quartz is recrystallized to comb-textured aggregates." A few coarser 
grains of pyrite up to 0.5 mm in size have elongate overgrowths of 
quartz showing delicate comb textures-~ 

Sample J-91-25 45.4 m strongly Sheared Amygdaloidal 
Latite/Andesite plow (Unit 2Gar): 
pyrite-(Quartz-Ankeritel VeinletS 

The rock was sheared strongly and brecciated slightly. 
Lathy plagioclase grains (2-3%) averaging 0.01-0.2 mm and 

locally up to 0.3 mm long are set in a groundmass of lathy to equant 
plagioclase averaging 0.03-0.05 mm in size with 5-10% secicite and 
l-Z% disseminated opaque/Ti-oxide. Sericite is concentrated 
moderately in certain bands up to a few mm across. 

Elongate patches up to a few mm 1on.g and 1.5 mm wide are of 
extremely fine grained quartz and less ankerite (10-12%). Textures 
are similar to those of amygdules in less deformed andesite/latite 
flows in the suite. Some'large amygdules contain fine to medium 
grained patches (7-8X) of ankerite and much less quartz and pyrite. 
some coarser patches of pyrite (up to 0.5 mm in size) are partly 
rimmed by elongate aggregates of quartz showing delicate comb 
textures. 

Sericite (0.3%) forms lenses up to 1 mm long; these may represent 
flattened amygdules or replacement patches. 

Irregular to lensy replacement veinlets and patches (5-7%) are Of 
very fine to fine gcained pyrite with less quartz and ankerite. 



























































Sample J-91-26 42.4 P Contact: Latite Tuff (Unit 2/4A) with 
Calcite ReplaCement Patches: Mudstone (Unit 75) 
with a lens of Siltstone (Unit 7K) 

The latite tuff contains.minor equant grains of quartz up to 
.0.05 mm in size in a well foliated, extremely fine grained groundmass 
dominated by secicite and plagioclase, witb wispy to well defined 
seams of Ti-oxide parallel to foliation. In a band up to 2 mm wide 
near the argillite contact, the tuff contains abundant lenses 
averaging 0.1 mm in size of ankerite. 

Calcite (20-25%) forms replacement patches up to a few mm 
across of very fine to fine grained aggregates. One lens 2.5 mm long 
is of fine grained calcite with minor opaque at one end. 

A lens parallel to foliation 1.5 mm long is of medium grained 
quartz with minor carbonate at one end. 

The argillite is extremely fin e grained and dominated by 
sericite and less plagioclase with abundant wispy seams of opaque. 
Dusty opaque colors the rock a medium brown in thin section. 

Lensy to irregular replacement patches (2-3%) are of extremely 
fine grained, colorless sericite. 

Near the contact with the tuff in a band parallel to 
foliation averaging 1 mm wide, the argillite contains abundant 
disseminated grains of pyrite. III about half of the layer, pyrite 
forms disseminated grains averaging 0.03-0.05 mm in size. Towards one 
end of the layer, pyrite is concentrated in dense patches up to 1.5 mm 
long and 0.5 mm wide. 

In the argillite is a discontinuous layer up to 21.5 mm wide of 
siltstone. It is similar to the acgillite but contains S-7% detrital 
grains of quartz and plagioclase averaging 0.03-0.05 mm in size. 

sample J-91-26 105.2 m Beterolithic Latite Lapilli Tuff 
(Unit ZD.Su,4u.2u) 

Numerous types of fragments ranging from less than 0.5 mm to 
several mm in size are set in a moderately foliated, aphanitic 
groundmass of plagioclase, sericite, and much less chlorite. The 
major fragment types include non-pocphyritic, very fine to extremely 
fine grained, trachy-latite to trachy-andesite flows, and well 
foliated, sericite-rich fragments of uncertain origin (fine tuff or 
argillite). 

Flows (15-17%) contain minor lathy plagioclase grains up to 0.2 
mm in size in a groundmass of finer grained, lathy to equant 
plagioclase, K-feldspar, chlogite/secicite, and minor to moderately 
abundant opaque. Some flow rocks are replaced slightly to strongly by 
patches of ankerite. 

One elongate flow is dominated by extremely fine gcained, equant 
plagioclase and less K-feldspar, with several seams and irregular 
patches rich in sericite and scattered concentrations of extremely 
fine grained pyrite. 

~Sericite-rich fragments (10-12%) are elongate parallel to 
foliation and dominated by extremely fine grained sericite. 

Minor fragments (l-2%) averaging 0.05-0.2 mm in size are of 
crystals of quartz and less abundant K-feldspar and plagioclase. One 
quart.?. grain is 0.6 mm across. 

The groundmass is dominated by zones of aphanitic plagioclase and 
less abundant sericite and chlorite, and lenses and seams rich in 
sericite with locally minor abundant chlorite. 

A few veinlets (3-4%) averaging 0.15-0.3 mm wide and locally up 



C 
Sample J-91-26 125.6 m Acgillite (Unit 75); Veins of Quartz- 

(Ankerite-Pyrite): Replacement Patch of Quartz- 

c 

r: 
Pyrite-Galena-Sphalerite-chalcopyrite-(Electrum) 

The argillite contains scattered detcital grains averaging 
0.82-0.03 mm in size of quartz and minor muscovite in a groundmass 

c 

dominated by plagioclase and sericite with minor disseminated ~Ti-oxide 
and opaque and minor seams of carbonaceous opaque. Pyrobitumen 
forms a very few grains up to 0.02 mm in size. 

A vein up to 2.5 mm wide i&of quartz with much less ankerite. 

c 
Quart2 in the vein is sheared moderately and recrystallized 
slightly to moderately to extremely fine subgrain aggregates with 
interlocking grain borders. 

0 

A few strongly contorted veinlets averaging 0.1-0.3 mm in width 
are of quartz and K-feldspar with minor to locally moderately abundant 
patches of ankerite, pyrite and chalcopyrite, and trace amounts of 

0 

pyrrhotite and sphalerite. 

The replacement patch is dominated by fine to medium grained 
pyrite (30-35%) and quartz (20-25%). Interstitial to pyrite are 

0 
moderately abundant quartz and ankerite (4-5%), and locally abundant 

' galena (3-48) sphalerite (l-2%), and chalcopyrite (0.5%). 
forms interstitial patches up to 1.5 mm in size. 

Galena 
Medium orangish 

0 

brown sphalerite forms patches up to 0.7 mm in size and generally 

contains abundant exsolution blebs of chalcopyrite averaging less than 
0.003 mm in size. Chalcopyrite forms patches up to 0.5 mm in size. 
Pyrrhotite (trace) forms a grain 0.07 mm in size enclosed in a grain 

4 

of ankerite interstitial to pyrite. 
Light yellow electrum/native gold forms two subrounded grains 

0.01 mm in size in a veinlet in pyrite associated with galena and 

n 

minor sphaleritet?). 
Quart2 with minor ankerite forms very fine tom fine grained 

patches up to a few mm across bordering the pyrite-rich patch. QUaKtZ 

shows evidence of shearing and partial recrystallization. Against 
pyrite, some quartz was recrystallized into comb-textures, aggregates. 

Ankerite forms a patch up to 2.5 mm across of medium to coarse 
grains interstitial to pyrite. 



















































Sample J-91-27 32.65 m Andesite Flow: zoned Replacement Patch of 
Ankerite-Calcite-Quartz-Pyrite-(Chlorite) 

The host rock is a uniform andesite flow which was. sheared 
slightly to moderately. wispy opaque and semiopaque seams in 
the groundmass define a weak foliation parallel to the planes of 
shearing. 

Plagioclase (40-45%) ranges from lathy grains up to 0.15 mm long 
to equant grains as fine as 0.01-0.03 mm in size. The latter are 
intecgrown with chlorite (8-10%) of similar grain size. A slightly 
preferred orientation of lathy grains defines a weak flow foliation. 

Ankerite (3-4%) forms disseminated patches averaging 0.05-0.15 mm 
in size. 

Opaque (pyrite?) (Z-3%) forms disseminated grains averaging 
0.02-0.05 mm in size. 

The replacement patch is zoned strongly. 
Along one margin is a thin selvage of fine to medium grained 

pyrite with interstitial very fine grained quartz and chlorite. 
Quartz was recrystallized in comb-textured aggregates against pyrite 
grains. 

Near the host rock and near one end of the section in zones up 
to a few mm wide are patches of very fine to fine grained ankerite 
containing abundant dusty opaque (black in hand sample). some 
ankerite grains have euhedral terminations against coarse calcite. 
Ankerite patches are cut and replaced by patches of coarse to very 
coarse grained calcite with minor to abundant very fine to medium 
grained quartz (colorless in hand sample). 

III the core of the replacement patch is an elongate v-shaped zone 
which is outlined by a rim up to 1 mm wide containing abundant 
extremely fine to very fine grained pyrite. Along~one side of the 
patch, just inside the pyrite rim is an elongate inclusion of andesite 
flow(?). It contains scattered clusters of ragged plagioclase grains 
averaging 0.1-0.2 mm in size in an extremely fine grained groundmass 
containing scattered aggregates of pyrite 0.01-0.02 mm in grain size 
enclosed in patches of chlorite. Ankerite forms minor disseminated 
grains, possibly of replacement origin. Opaque (pyrite?) forms minor 
disseminated grains averaging 0.05-0.80 mm in size. 

The core of the V-shaped zone is of very fine ankerite with less 
calcite, minor quartz, and moderately abundant disseminated pyrite 
grains averaging 0.02-0.05 mm in size. 

At the extreme end of the section is a thin zone of host rock 
andesite flow as in the main patch at the other end of the section. 



Sample J-91-27 68.0 III Amygdaloidal Aphanitic Latite Flow: early 
Replacement by chaicedonic Quartz-(Ankerite): Later 
Replacement by Quartz-Calcite-Pyrite-Sericite-Chlorite 

cl The host rock (35-40%) contains minor lathy plagioclase grains 
over 0.05 mm long in an extremely fine grained groundmass dominated by 

n 
plagioclase with moderately abundant dusty opaque. 

W AmYgdules (10-12%) are mainly from 0.1-0.2 mm in size, with a few 
from 0.2-0.5 mm across. 

cl 
grains of quartz. Some 
grainhd quartz and less 
about 0.5 mm across are 

Smaller ones are of single grains or a:few 
larger ones contain aggregates of very fine 
abundant pyrite and muscovite. ThOSe over 
mainly of extremely fine grained quartz which 

n appears to have been recrystallized from coarser grained aggregates. 
Some contain porphyroblasts of ankerite as in the replacement patches. 

A few amygdules up to 1 mm across are of very fine to fine 

0 

grained aggregates of ankerite and pyrite with minor to moderately 
abundant, extremely fine to very fine grained patches of quartz, 
sericite, and chlorite. 

n Early replacement (40-45%, grey in hand sample) is of extremely 
' fine grained, chalcedonic quartz. Ankerite forms equant to elongate 

porphyroblasts averaging 0.2-0.7 mm in size. Some patches are cut by 

0 

veinlets up to 0.1 mm wide of very fine grained quartz, which is 
associated with the coarser grained replacement patches. 

Several veinlets averaging 0.05-0.1 mm in width cut the host 
rock. These consist of extremely fine grained aggregates of quartz 
and sericite, and may be associated with the early replacement. 

Later replacement (17-20%, white in hand sample) is dominated by 
very fine to fine grained quartz, which commonly is slightly to 
moderately strained and slightly recrystallized. Near borders of 
many patches are aggregates of fine grained pyrite surrounded by 
quartz with less sericite and chlorite. sericite and chlorite 
are especially concentrated along borders of the replacement patches 
against the host rock. Quartz forms comb-textured aggregates growing 
outwards from pyrite crystal faces. A few patches contain cores of 
medium grained calcite. Medium orange brown sphalerite forms a 
very few ragged grains up to 0.2 mm in size in quartz. 



sample J-91-27 60-6 q Brecciated Slightly Porphyritic, Amygdaloidal 
Aphanitic Latite; Hatrix of Quartz-Pyrite 

Phenocrysts up to 0.8 mm in size of plagioclase (0.2%) are 
altered slightly to sericite and ankerite. 

The groundmass (35-40%) contains scattered lathy plagioclase 
averaging 0.03-0.07 mm long in a groundmass of aphanitic to extremely 
fine grained &thy to equant plagioclase and dusty semiopaque. 
Extremely fine grained sericite is moderately abundant in a few 
diffuse patches. 

Amygdules (5-7%) av~eraging 0.07-0.2 mm in size are of single 
grains or clusters of a few very fine grains of quartz. Larger 
amygdules averaging 5.3-0.7 mm in size commonly contain patches of 
very fine grained quartz recrystallized in part to extremely fine 
grained aggregates. Medium orange sphalerite forms a few patches up 
to 0.2 mm in size. Chlorite forms scattered clusters of a few, very 
fine grained flakes. 

Two veins (2-3%) up to 1.2 mm wide in the largest fragment are 
dominated by very fine to fine grained pyrite with much less 
interstitial chlorite, and minor interstitial quartz and sericite. 

The breccia'matrix contains border zones dominated by extremely 
fine grained quartz (30-35%). Ankerite (2-3%) forms scattered, ragged 
patches averaging 0.05-0.15 mm in size, and locally up to 0.3 mm 
aCKO.5S. A few elongate ankerite grains are form 0.5-l mm long. Cores 
of zones are of fine to medium grained quartz (10-12%) and minor 
pyrite (1%). Sericite (1%) forms scattered clusters of extremely fine 
grains, mainly near borders of fragments. 

Pyrite (3-4%) is concentrated in irregular patches in the smaller 
fragments as extremely fine to locally fine grained aggregates. 

A coarse pyrite grain in the breccia matrix contains a veinlet 
0.02 mm wide of chalcopyrite and a few inclusions up to 8.02 mm in 
size of pyrrhotite. Other coarse grains contain minor inclusions of 
one or more of chalcopyrite, sphalerite, and pyrrhotite. 

i 



Sample J-91-27 68.0 m Andesite/Latite Coarse Tuff (Unit 2C) 

Fragments up to 2 mm in size are of a variety of andesite flows. 
One fragment contains a few equant phenocrysts of plagioclase 

from 5.2-0.4 mm in size and a Eew pcismatiqones up to 5.6 mm long in 
a groundmass of lathy plagioclase up to 0.2 mm long and interstitial 
plagioclase and moderately abundant opaque. Another 2 mm across is 
similar but lacks plagioclase phenocrysts. 

One fragment 2 mm long contains moderately oriented lathy 

plagioclase grains averaging 0.05-0.07 mm long in a groundmass 
replaced by fine to medium grained, skeletal, porphyroblasts of 
ankerite. 

A few fragments are of andesite/latite and latite containing 
lathy plagioclase up to 0.1 mm long in a groundmass of aphanitic 
plagioclase and abundant extremely fine grained opaque. 

One ragged fragment 2.5 mm long and two 1.5 mm long are of an 
extremely fine grained andesite flow with a weak flow foliation and 
moderately abundant opaque in the groundmass. It contains 7-108, 
commonly flattened amygdules averaging 0.1-0.3 mm in size of extremely 
fine grained sericite. 

One latite flow fragment 2 mm long has well developed perlitic 
fractures, with ellipsoidal surfaces ranging in major diameter from 
5.1-l mm, The glass was recrystallized to extremely fine gcained 
plagioclase which, in turn, was altered slightly to sericite. 

One latite/dacite fragment 1.5 mm across contains phenocrysts of 
quartz and plagioclase in an extremely fine grained groundmass 
dominated by cherty plagioclase/quartz, with 2-3% sericite and l-2% 
disseminated, extremely fine grained opaque. 

A few fragments up to 1.5 mm long are of latite pumice; they 
Consist of extremely fine grained sericite with lensy patches of 
extremely fine grained sericite outlined by dusty to aphanitic opaque. 

Quartz forms a few grains up to 0.4 mm across. 
Plagioclase forms a few grains up to 0.5 mm in size: alteration 

is slight to sericite. 

The groundmass is dominated by sericite and plagioclase, with 
moderately abundant dusty to extremely fine grained, disseminated 
opaque and wispy seams rich in opaque. Sericite is moderately to 
strongly oriented in the foliation plane. Pyrite (l-2%) forms single 
grains and clusters of grains averaging 0.52-0.05 mm in grain size. 

A few irregular,lensy replacement seams and lenses are of very 
fine grained pyrite and minor quartz. 

I 



Sample J-91-27 71.0 I Argillaceous Andesite Tuff (Unit 
ZBj.l/ZGaU.l/ZGu) 

One fragment up to 1.5 cm long is of extremely fine grained, 
amygdaloidal andesite/basalt. The groundmass is variable and in 
places contains very abundant opaque. Amygdules up to 0.7 mm in size 
are dominated by sericite and minor chlorite and ankerite. 

One equant fragment 3.5 mm across contains an equant phenocryst 
Of plagioclase 8.5 mm across in a groundmass of extremely fine grained 
plagioclase-sericite, with 5-7% disseminated pyrite. 

A few fragments up to 2 mm long are of aphanitic to very fine 
grained andesite, and contain lensy patches of sericite which may 
represent flattened amygdules. 

A few fragments are of slightly porphyritic latite, and contain 
minor plagioclase phenocrysts in an extremely fine grained gcoundmass 
dominated by plagioclase and sericite. 

Most fragments are from 0.1-8.3 mm in size. They are of a variety 
of aphanitic to very fine grained volcanic rocks, plagioclase 
aggregates and single grains, and quartz grains. 

The groundmass is dominated by aphanitic plagioclase and 
carbonaceous opaque; the latter is concentrated in seams parallel to 
foliation, and generally obscures any other minerals. 

Sample J-91-27 118.1 m Metamorphosed Latite/Andesite Plow (unit 26): 
Seams of Opaque; Vein of Chalcedonic Quartz-Ankerite 

Plagioclase (0.2%) forms prismatic phenocrysts averaging 5.2-0.3 
mm long. 

The groundmass is dominated by lathy to equant plagioclase 
averaging 0.03-0.1 mm in grain size. Sericite (1%) forms local 
concentrations of extremely fine grained flakes. Ankerite (f-2%) 
forms scattered, irregular replacement patches. Pyrite (l-2%) forms 
disseminated equant grains averaging 5.62-8.04 mm in size. Apatite 
(0.2%) forms acicular grains averaging 0.1-6.2 mm long. 
Carbonaceous(?) opaque (2-3%) is concentrated irregularly in the 
groundmass in dense patches up to 3 mm in size. 

Opaque (2-3%) forms irregular seams averaging 0.05-0.1 mm in 
width. 

Veins and replacement patches up to a few mm across are dominated 
by extremely fine grained, chalcedonic quartz, in which patches 
averaging 0.1-5.15 mm in size are in approximate parallel optic 
orientation. A few patches up to 1.5 mm in size, mainly in one Vein, 
are dominated by extremely fine grained sericite with much less 
quartz. Sericite was recrystallized slightly in small kink folds. 
Ankerite (l-2%) forms a few, irregular very fine grained patches UP to 
1.2 mm in s ize in the cores of patches of chalcedonic quartz. 

I 

I 



Sample J-91-27 137.4 m Brecciated Amygdaloidal Andesite/Latite Plow 
(Unit 2Ga) ; Matrix of Pyrite-Quartz-Ankerite 

A few elongate phenocrysts of plagioclase average 0.2-0.3 mm 
long. The groundmass is dominated by lathy plagioclase grains 
averaging 0.07-0.12 mm in length. Ankerite (3-4%) is concentrated in 
some patches as ragged, disseminated grains up to 0.1 mm in size. 
Chlorite (0.3%) forms scattered lenses up to 0.2 mm long. Pyrite 
(0.5%) forms disseminated grains averaging 0.02-0.05 mm in size. 
Ti-oxide (minor) forms elongate grains averaging 0.02-0.03 mm long. 

Amygdules (4-5%) vary widely in size and texture. A few 
amygdules from 0.3-0.9 mm in size are of very fine grained quartz. 
Some are recrystallized slight to extremely fine grained aggregates. 
An amygdule 1.2 mm across has a thin border zone of very fine grained 
quartz and a core of extremely fine grained quartz and ragged grains 
of ankerite. A few larger amygdules are of extremely fine gcained 
quartz with irregular patches of ankerite. On the border of one is a 
veinlike zone up to 0.3 mm wide of very fine grained ankerite and 
moderately abundant pyrite. 

III the breccia matrix, pyrite (17-20%) forms clusters of grains 
averaging 0.02-0.07 mm in size, and a few grains from 0.1-0.25 mm 
across. Interstitial to pyrite is very fine grained quartz showing 
comb textures. 

Quartz (17-208) forms aggregates recrystallized aggregates with 
well developed comb textures extending~ outwards from pyrite grains. 
Some of these are tightly folded. Ankerite (3-4%) forms irregular, 
very fine grained patches intergrown with quartz. 

Ti-oxide forms a few patches up to 0.1 mm in size of extremely 
fine grained aggregates in pyrite. 

Sample J-91-20 52.0 m Sheared Latite Lapilli Tuff with Fragments of 
Sheared Basalt plow (Unit 2Dr.lGur): 
Veialets of Chalcedonic Quartz, Ankerite 

Fragments 130%) up to 2 cm long are of sheaced basalt flows 
containing plagioclase grains averaging 0.02-0.03 mm long in an 
opaque-rich groundmass. Seams of opaque define a prominent foliation. 

The groundmass (60%) is dominated by extremely fine grained 
sericite with much’less abundant plagioclase. Wispy seams of 
semiopaque define a prominent foliation, along which the rock was 
sheared strongly and kink folded. Pyrite (2-3%) forms disseminated 
grains averaging 0.02-0.05 mm in size. 

Irr,egular replacement patches (3-4%) are of very fine to fine 
grained ~pyrite with minor interstitial patches of sericite and quartz. 
The latter forms comb-textured aggregates outwards from pyrite grains. 
Pyrite (l-28’) also forms disseminated grains averaging 0.1-0.4 mm in 
size;. many of these have partial rims of comb-textured aggregates Of 
quartz. 

Other irregular replacement patches and veinlets up to 8.5 mm 
wide are of extremely fine grained; chalcedonic quartz (4-5%). A few 
veinlets also contain patches of fine grained ankerite (1%). 













































Sample J-91-27 137.4 II Brecciated Amygdaloidal Andesite/Latite Plow 
(Unit 2Ga); Matrix of Pyrite-Quartz-Ankerite 

A few elongate phenocrysts of plagioclase average 0.2-0.3 mm 
long. The groundmass is domi~nated by lathy plagioclase grains 
averaging 0.07-0.12 mm in length. Ankerite (3-4%) is concentrated in 
some patches as ragged, disseminated grains up to 0.1 mm in size. 
Chlorite (0.3%) forms scattered lenses up to 0.2 mm long. Pyrite 
I0.58) forms disseminated grains averaging 0.02-0.05 mm in size. 
Ti-oxide (minor) forms elongate grains averaging 0.02-0.03 mm long. 

Amygdules (4-5%) vary widely in size and texture. A few 
amygdules from 0.3-0.9 mm in size are of very fine grained quartz. 
Some are recrystallized slight to extremely fine grained aggregates. 
An amygdule 1.2 mm across has a thin border zone of very fine grained 
quartz and a core of extremely fine grained quartz and ragged grains 
of ankerite. A few larger amygdules are of extremely fine gcained 
quartz with irregular patches of ankerite. on the border of one is a 
veinlike zone up to 0.3 mm wide of very fine grained ankerite and 
moderately abundant pyrite. 

In the breccia matrix, pyrite (17-20%) forms clusters of grains 
averaging 0.02-0.07 mm in size, and a few grains from 0.1-0.25 mm 
acro.s.5 _ Interstitial to pyrite is very fine grained quartz showing 
comb textures. 

Quartz (17-20%) forms aggregates recrystallized aggregates with 
well developed comb textures extending.outwards from pyrite grains. 
some of these are tightly folded. Ankerite (3-4%) forms irregular, 
very fine grained patches intergrown with quartz. 

Ti-oxide forms a few patches up to 0.1 mm in size of extremely 
fine grained aggregates .in pyrite. 

Sample J-91-28 52.8 m Sheared Latite Lapilli TUff with Fragments of 
Sheared Basalt Flow (Unit 2Dr.lGur); 
Veinlets of Chalcedonic Quartz~, Ankerite 

Fragments (30%) up to 2 cm long are of sheared basalt flows 
containing plagioclase grains averaging 0.02-0.03 mm long in an 
opaque-rich groundmass. Seams of opaque define a prominent foliation. 

The groundmass (60%) is dominated by extremely fine grained 
sericite with much less abundant plagioclase. Wispy seams of 
semiopaque define a prominent foliation, along which the rock was 
sheared strongly and kink folded. Pyrite (2-3%) forms disseminated 
grains averaging 0.02-0.05 mm in size. 

Irregular replacement patches (3-4%) are of very fine to fine 
grained pyrite with minor interstitial patches of sericite and quartz. 
The latter forms comb-textured aggregates outwards from pyrite grains. 
Pyrite (l-2%) also forms disseminated grains averaging 0.1-0.4 mm in 
size: many of these have partial rims of comb-textured aggregates of 
quartz. 

Other irregular replacement patches and veinlets up to 0.5 mm 
wide are of extremely fine grained, chalcedonic quartz (46%). A few 
veinlets also contain patches of fine grained ankerite (1%). 



Sample J-91-28 30.5~ m Amygdaloidal Basalt/Andesite ~lov (Unit 
lGa.2Gu); Vein of Quartz-Calcite: 
Veinlets of Calcite 

The rock contains 7-88 lathy plagioclase grains averaging 
0.02-0.04 mm long in a patchy groundmass of two main types. The 
dominant type (50-55%) contains abundant opaque, which obscures any 
other minerals. The less dominant type (20-25%) .forms interstitial 
patches and seams dominated by equant plagioclase averaging 0.01 mm fin 
grain size, with interstitial chlorite, sericite, and opaque. 

Amygdules (15-20%) averaging 0.5-1.2 mm in size and locally 
up to 3.5.mm across are of a few textural and compositional types. 
Many are dominated by extremely fine grained, chalcedonic quartz. 
some of these are concentrically zoned, with coarser grained rims 
surrounding finer grained cores. Some have thin rims of chalcedonic 
quartz and cores of fine to very fine grained quartz. one of 
these has a core 0.4 mm acrosS containing an aggregate of extremely 
fine grained opaque with minor interstitial quartz. Another 0.6 mm 
long is dominated by similar opaque. 

A few amygdules up to a few mm across have rims of chalcedonic 
quartz, a central zone of trace to-abundant medium grained calcite, 
and a core of fine grained quartz containing irregular patches of 
very fine grained opaque averaging 0.03-0.07 mm in size; the texture 
suggests that this opaque might be pyrobitumen. 

Ragged patches of ankerite up to 0.5 mm in size occur in cores of 
some amygdules. In others, thin partial shells of ankerite occur near 
the margins. A few have cores of medium grained ankerite and fine 
grained quartz. 

Some large amygdules are composites of coarse mosaic patches of 
radiating aggregates of chalcedonic quartz. 

One amygdule 2.3 mm across has a core of very fine grained quartz 
and a rim 0.2 ~mm wide of extremely fine grained, chalcedonic quartz. 
Between the two are a few irregular patches of extremely fine grained 
sericite. 

Several amygdule-like to fragment-like patches (7-8%) up to 
several mm acro~s have broad coreS of andesite/latite dominated by 
equant grains of plagioclase averaging 0.03-0.04 mm in size with 
moderately abundant interstitial chlorite and minor to locally 
abundant patches of ankerite. nany of these are rimmed by zone of 
chalcedonic quartz averaging 0.2-0.4 mm wide. 

One fragment 2.5 mm across consists of a granular aggregate of 
carbonate grains averaging 0.01-0.02 mm in size, with interstitial 
selvages of opaque. 

One fragment (?) 1.1 mm across consists of muscovite, chlorite, 
and abundant dusty opaque, mainly in chlorite. 

Opaque (0.5%) forms irregular veinlets up to 0.07 mm wide. 

A vein up ~to 3 mm wide is dominated by fine to medium grained 
quartz, with patches of finer grained quartz and of medium to coarse 
grained ankerite. Muscovite forms a few flakes up to 0.25 mm in Size. 

Late veinlets (1%) up to 8.2 mm wide are of calcite and minor 
quartz. 



Sample J-91-28 66.8 m Strongly Sheared Andesite/Basalt Plow 
Unit lG/Ar) 

Near one end, the rock contains disseminated lathy plagioclase 
grains averaging 0.02 mm long in a chlorite-rich groundmass with 
abundant wispy semdopaque/opaque Seams parallel to foliation. 
Textures suggest that this is a strongly sheared andesite/basalt flow. 

Much of the sample is well foliated, and dominated by chlorite 
with moderately abundant to very abundant dusty to extremely fine 
grained opaque. A: strong foliation is defined by parallel 
orientation of chlorite and seams of opaque. Dark layers contain 
abundant opaque as disseminated grains to dense patches; some layers 
contain moderately abundant cubic pyrite grains averaging 0.1-0.3 mm 
in size. This rock probably is a more strongly sheared variety of the 
rock with the fine plagioclase laths. 

Tight folds are outlined in some layers by wispy sericite-rich 
seams. 

ReplaCement veins and patches (4-5%) up to 1 mm wide are 
dominated by chalcedonic quartz with irregular patches of 
calcite/ankerite. Other patches are dominated by very fine grained 
ankerite with much less quartz. 

a Sample J-91-28 80.1 m Sheared ArqillaCeOUS Intermediate Coarse Tuff 
(Unit 2Cjr) (note: no offcut block) 

Plagioclase forms a few phenocrysts or crystal fragments up to 

cl-. 

0.6 mm in size; alteration is moderate to ankerite/limonite. 

Some lensy fragments up to a few mm long are of extremely fine 

D 

grained andesite flow dominated by plagioclase (altered moderately to 
sericite) with less abundant interstitial opaque and chlorite. 

A fragment 2.5 mm long and elongate parallel to foliation is of 

n 

latite tuff(?); it is dominated by extremely fine grained plagioclase 
with wispy seams of sericite parallel to foliation. 

A few fragments up to 1.5 mm long are dominated'by aphanitic 
grains which give the fragment a light to medium grey or brown color 

0 

and semiopaque appearance. Two fragments are replaced moderately by 
anhedral to euhedral porphyroblasts of ankerite. The fragments 
probably are felsic flows. 

g 

One fragment 1.5 mm across is of a very fine grained latite flow 
containing abundant sericite after plagioclase and abundant 
disseminated pyrite grains. 

Pyrite (2-3%) forms euhedral grains averaging 0.2-0.3 mm in Size, 

0 

and a few up to 0.6 mm across. 

The groundmass is dominated by extremely fine grained chlorite 

11 

with moderately abundant to very abundant dusty to extremely fine 
grained disseminated semiopaque and opaque grains. In a few layers, 
the abundance of semiopaque and opaque is high enough to make the 

@ 

whole layer semiopaque. Sericite (l-2%) is concentrated in lenses 
parallel to foliation. 

A.few replacement patches and lenses (2-3%) up to 0.4 mm wide 

:&:; 

A.. 

parallel to foliation are of very fine grained quartz with minor to 
moderately abundant ankerite. 

Several Veinlets (4-5%) up to 0.3 mm wide of sericite and less 
ankerite and chlorite were sheared into discontinuous, isoclinal 
folds. A few patches up to 1.5 mm in size are of similar, extremely 
fine grained sericite. 



Sample J-91-28 109.85 m Trachy/Latite Tuff (Unit 2/S C/D) 
Note: no offcut block 

K-feldspar (2-3%) forms crystal fragments up to 1.2 m” across; 
larger ones are altered moderately to ankerite. Plagioclase (0.3%) 
forms crystal fragments averaging 0.1-0.2 mm in size. Quartz (0.1%) 
forms angular grains up to 0.4 mm in size. 

A few fragments from 1.1-2.5 mm across are of extremely fine 
grained trachy-/latite; th,ey contain minor K-feldspar phenocrysts 
in a groundmass dominated by plagioclase/K-feldspar, with moderately 
abundant disseminated opaque and patches of ankerite. 

The groundmass consists of equant plagioclase grains averaging 
0.003-0.005 mm in size intergrown with sericite flakes. The latter 

are oriented strongly parallel to foliation. ~umer-ous ragged patches 
up to 1.5 mm long are dominated by sericite. Pyrite (2-3%) forms 
porphyroblastic grains up to 1 mm in size. 

A replacement band up to a few mm wide is of very fine to fine 
grained pyrite with interstitial quartz and ankerite. It occurs 
within a zone 5 mm wide containing elongate patches, possibly large 
fragments(?) of sericite-rich material. One of these contains two 
patches up to 1.2 mm in size of fine grained quartz. 

A few lensy replacement patches up to 1 mm long are of Very fine 
grained quartz with much less abundant chlorite and pyrite. one 
contains a grain of medium orange brown sphalerite 0.1 mm across. 

Wispy lenses of semiopaque cut irregularly across the foliation 
and are folded openly to tightly. 

Sample J-91-28 115.7 m Beterolithic Latite Lapilli Tuff (Unit 4/5D) 

Fragments (4-5%) up to 8 mm in size are of extremely fine grained 
to aphanitic latite/trachyte flow, locally with minor phenocrysts of 
K-feldspar. 

K-feldspar (l-2%) forms fragments averaging 0.1-0.3 mm in size, 
and a few up to 0.5 mm across. Quartz (0.5%) forms crystal fragments 
averaging 0.2-0.4 mm fin size. Plagioclase (0.2%) forms fragments up 
to 0.4 mm in size: alteration is slight to moderate to sericite. 
Pyrite (0.5%) forms fragments up to 0.7 mm long of extremely fine 
grained aggregates. 

Ragged fragments (4-S) up to 1.5 mm in size are dominated by 
foliated chlorite with minor sericite. 

One rounded fragment 1.2 mm across is of hypabyssal dacitet?); it 
contains very fine to extremely fine grained K-feldspar, plagioclase, 
and much less quartz and patches of sericite/muscovite in a sparse, 
extremely fine grained groundmass dominated by plagioclase. 

Zircon forms one subrounded grain 0.08 mm across. 

The groundmass is dominated by extremely fine grained 
plagi~oclase, with abundant wispy to dense seams of sericite/muscovite 
parallel to foliation. Pyrite (4-5%) forms disseminated grains 
averaging 0.05-0.15 mm in size and a few coarser patches up to 1.5 mm 
in size. 

Replacement lenses (l-2%) up to a few mm long are dominated by 
pyrite; in some patches, pyrite is surrounded by very fine gcained 
quartz . 



Sample J-91-28 125.6 m Andesite/Latite Plow (Unit 26); Replacement 
Patch of Quartz-Pyrite-Pyrrhotite-Sphalerite 

The host rock (22-25%)is dominated by lathy to anhedral 
plagioclase grains averaging 0.03-0.05 mm in size. A patch 0.5 mm 
across of extremely fine grained quartz and minor sericite and patches 
of Ti-oxide and acicular grains of apatite may represent altered 

B 

hornblende phenocrysts. 
Ti-oxide forms patches up to 0.15 mm in size of prismatic grains 

averaging 0.02-0.03 mm long. Pyrite forms disseminated, subhedral 

0 

grains averaging 0.01-0.02 mm in size. Pyrrhotite forms disseminated 
patches averaging 0.01-0.03 mm in size. Ankerite forms scattered, 
subhedral porphyroblasts up to 0.08 mm in size. 

a The rock is cut by a few veinlets (l-2%) up to 0.2 mm wide of 
quartz and minor to abundant pyrrhotite and minor chalcopyrite, and 
minor pyrite and ankerite. 

The replacement patch (73-76%) is dominated by zones rich in 
quartz and others rich in sulfides. Quartz-rich patches show a 
variety of textures. Some patches up to 1.5 cm long consist of 
parallel aggregates of very coarse grains. Others are of equant fine 
to medium grained aggregates. 

Patches of very fine grained aggregates may represent earlier 
replacement of the host rock. Some of these contain minor euhedral 
porphyroblasts of ankerite averaging 0.05-0.1 mm in size. Sericite 
(2-3%) forms extremely fine grained patches as~sociated with some 
patches of very fine grained quartz, especially where these border 
sulfides or coarse grained quartz. 

Pyrite (20-25%) forms anhedral grains and clusters averaging 
0.1-0.5 mm in grain size. Interstitial to some pyrite patches, quartz 
was recrystallized to irregular comb-textured aggregates. 

Pyrrhotite (10-12%) and medium orange-brown sphalerite (5-7%) 
occur in interstitial patches among pyrite grains. They also form 
very fine to fine grained patches up to 2 mm in size bordering pyrite 
aggregates. Some co’arse grains of sphalerite contain disseminated, 
exsolution inclusions of pyrrhotite. 

Arsenopyrite (0.5%) forms clusters of euhedral grains averaging 
0.015-0.025 mm in size enclosed in sphalerite and pyrrhotite, mainly 
near borders of pyrite grains. 

Chalcopyrite (minor) formsgrains up to 0.07 mm in size with 
pyrrhotite and sphalerite and in the adjacent host rock, and a few 
grains up to 0.03 mm in size enclosed in pyrite. 

Pale yellow electrum forms a subrounded grain 0.0025 mm across in 
pyrrhotite. 

Ankecite (0.5%) forms a few patches up to 0.2 mm in size on 
quartz-sulfide borders. 



























































Kmcouver Petrographics Ltd. 

-Report for: Gord Allen, 
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2300 -885 West Georgia Street, 
VANCOUVER, B.C., V6C 3E8 

Job 268 
November 1991 

Unuk River Project 

Samples: 

summary: 

Electrum or locally native gold were identified in most samples 
which assayed over 1 gm/ton gold. Electrum is most abundant in one 
sample in association with cinnabar. In this sample electrum is 
intergrown with another precious-metal-bearing phase, designated 
Mineral X. rn other samples, electrum is most common in association 
with veins and replacement patches of sphalerite and galena. Less 
abundant electrum occurs in the same samples as inclusions and 
veinlets in pyrite. 

Gold occurs in electrum and probably in Mineral X. 
Silver occurs in major amounts in electrum and Mineral X, and 

probably occurs in minor amounts in tetrahedrite and galena. NO other 
minerals were identified in which silver is a major phase. 

Most samples are of a few major rock types, including the 
following: 

1) argillite, minor siltstone/greywacke 
2) andesite/basalt flow, commonly amygdaloidal 
3) K-altered andesite flow 
4) andesite/latite. flow/trachy-latite flow 
5) intermediate tuffs, lapilli tuff 
6) felsic lapilli tuff 

Some samples are sheared strongly, especially in holes 25 and 28. 

John G. Payne 
(6041-986-2928 



LIST 09 PHOTOGRAPES 

The following photos illustrate textures of electrum and 
sulfides. They were taken in ordinary reflected light with a blue 
filter. Unless otherwise stated, the length of the photos is 1.6 mm. 

NO. Sample 

0: 2-6.0 m 

1 

2 

2-25.7 m 

3 4-31.9 

4 

5 7-64.3 

6 

7 10-63.8 

8 

9 

10 

26-125.6 

11,12 

13 18-123.4 

native gold in quartz and associated with sphalerite; 
host rock contains abundant disseminated pyrite. 

electrum in coarse sphalerite, Length of photo 0.40 mm. 

electrum inclusions in pyrite (with minor chalcopyrite 
and tetrahedrite/telluride), Length of Photo 0.40 mm 

electrum with tetrahedrite, galena, and sphalerite in 
veinlet in pyrite. Length of photo 0.45 mm 

framboidal pyrite with pyrite overgrowths, inclusions of 
galena in pyrite, patch of sphalerite, gangue of 
carbonate 

electrum intergrown with Mineral X, associated with 
cinnabar in quartz. Length of photo: 5.40 mm. 

Mineral X with minor tetrahedrite in quartz containing 
abundant extremely fine grains of cinnabar. 

electrum interstitial to pyrite and with galena, 
associated with major patch of sphalerite intergrown 
with ankerite and quartz; one side of photo is 
argillite. 

electrum intergrown with galena in large patch of 
sphalerite, minor electrum and galena in inclusion and 
veinlets in pyrite, interstitial quartz and minor 
ankerite. 

pyrite grains with interstitial patches of sphalerite 
(with exsolution blebs of chalcopyrite), chalcopyrite, 
and galena. Non-reflective grains are quartz and 
ankerite. 

pyrite grains surrounded by and corroded slightly by 
galena. 

light yellow electrum with galena and chalcopyrite 
and minor sphalerite in veinlet in fracture in 
pyrite. Length of photo: 0.40 mm. 

pyrite grains with interstitial pyrrhotite and minor 
chalcopyrite; gangue is quartz. 

(continued) 



LIST OF PHOTOGRAPHS 

(continued) 

The following photos illustrate textures in quartz. They were 
taken in transmitted light with crossed nicols and a blue filter. The 

.length of photos is 1.60 mm unless indicated otherwise. 

NO. Sample Description 

14 27-60.0 extremely fine grained, early chalcedonic, quartz 
replacement with elongate porphyroblasts of ankerite; 
cut by late veinlet of slightly coarser grained quartz. 

15,16 27-137.4 quartz showing curved, comb-textured aggregates 
against pyrite. Quartz contains scattered patches of 
ankerite. 
























