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1.0 SUMMARY 

The Uduk Lake property is owned by pacitic Cornax Resources ud. Pi- Metals 
corporation has an option to earn 70% of the plopaty by making staged cash pnyments 
totaling S150,OOO on of before January 2, 1998 and expending $l,OOO,ooO on the 
property on or before June 1, 1998. To date, $15O,OOO has been eJtpmded and 
$30,000 paid to Pacific Comox. 

The pmperty is underlain by w d y  to intearely argilhd and quartz veined rhyolitic 
volcanic rocks of the tiocm Ootsa Lake Formation. Rock samples have rrtumd 
values up to 5.7 g d t  with numetous samples over 1.0 g d t .  

In 1993, Pionemcanid out a soil gcocbemical survey on the Duk 1 and Duk2 claims, 
consisting of 864 soil samples. In oddition, ten rock samples wae taken to chcck 
previously sampled mineralization. The survey was carried out on east-west lines, 200 
meters apart with 25 meter sample spacing. 

Results outliaed six vay strong coincident gold, silva, arsenic anomalies. 

In 1994 Pioneer canid out aprogram of gadogical mapping, infill g e o c k m d  . 
sampling, - ' trenching, and a test m g n c t o m  survey. 

Geological mapping cwfirmed the Uduk h k c  Ropaty's geologicpl and geochemical 
ahilarities to the Rouad Mouotain Mine in Nevada. W gcochcmid aoil sampling 
c o n f i r m e d p n d b e t t a d t f i n e d t h e ~  outlincdin1993. Sixtreacheswaedug 
with a Hyundai Ex 130 LC excavator. Overburden depth was lea than two meten, 
averaging 1.0 meters. Five of the six trenches retunvd anomalous ( > 100 ppb) values 
for gold. Drilling to 0.6 metas, blasting and nsampling confinned and imaued the 
anomalies. Best valuu w a e  1.4 gm/t Au over six metres in Trench #4, with the whole 
of the trurh averaging 0.41 gm/t Au. 

The magnetometer test survey showed contnuts up to 200 gammas. 

soil 

CONCLUSIONS 

The Duk claims overlie an area of iugilhcatly altered rhyolite to dacitc flows, tuEs and 
breccia. These rocks contain MomelouJiy high levels of gold to 5.7 gmlt in grab 
samples. Soil sampling outlined six arcas highly anomalous in gold, silver, and 
d C .  

The Duk claims cover mki with similar gaoaogY and geochemistry to Echo Bay's 
Round Mountain deposit in Nevada (Tingley, J.V. and Bcrger, B.R., 1985). As of 
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mid-1993, 2.2 million oullces of gold have been mined from this deposit with 5.8 
million ounces in ctsc~e. 

Trenching retumd anomalous values in gold (> 100 ppb) in five of six trench. 
Valm greater than Round Mountain's average grade wae nRrmcd in two trenches. 
The area bdng tested exceeds 2.5 square kilometers with less than 2% outcrop. These 
trenching results are viewed as very encouraging. 

nK test mpgnaomter survey rcvcaled enough magntic contrast to justify surveying 
the whole grid with magnetometer and VLF. This will aid in intuprcting geology and 
defining structural orientations. 

RECOMMENDATIONS 

A Magnetomda - VLF survey should be run over the entire grid. Further trenching 
shouldbecarried out afterroad access is amstn~~ted. Trenching should be carried out 
in areas of gemhemid anomalies not tested in 1994 and in other non anomalous areas 
of till, the latta for geological and ganwrphologid information. Any strong 
structurrs outlined in the geophysical survey should also be tested. This program 
should take six weeks and is estimated to c a t  S50,OOO. 

If positive ruults are nlurned from the benches a second PbaJe of 1,500 meters of 
diamond drilling should be undertaken. This second phase is estimated to cost 
s150,Ooo. 
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2.0 INTRODUCITON 

'Ibis report chronicles the activities of a four m a  geological field exploration 
mw employed to explore the Uduk Lake epithennal gold property located in 
west central British Columbia for Pi- MWs Corporation from June 4 to 
August 24, 1994. 

2.1 

The Uduk Lake proputy is located approximately 300 kilometers west of 
Prince h r g e  and 65 kilo- south of Burns Lake in west central 
British Columbia (Figure 1). Tbe pmpaty is located at latitude 53" 38' 
north and longitude 126" 00' west on NTS map sheets 93W9E and 
93Fll2W. The Ootsa Lake portion of the NecbaLo hydroelectric 
nsavoir is eight kilometers to the nortb east. The boundary of 
Tweedsmuir Provincial F%uk is five kilometers to the west. 

Access to the Uduk Lake pmpaty is by gmd logging road via either 
Burns Lake or Vandahoof. From Burns Iake, bead suuth on Highway 
35 totheFrancois LakcFcrry (leaving the north h a t  halfpastevery 
hour from 5:30 a.m. to 1% am daily) and ~cro8s to Southbank. 
Continue south approximately 35 kilometers via either the W ' s  
Landing Road or the Takysie Lplre Rad to Ootsa Jake, then 
approximately 35 kilometers southeast to the West Frascr Sawmill's 
ferry landing on Intata Reach. From the south shore ferry landing, 
procecd west20 kilometers to the ChidMain Road, and then south 
approximately 10 kilometas. The Chief Main and the Wolf Spur road, 
the latter of which extends on to the psopaty, ate upccted to be 
completed by septembaof 1994, and wil l  provide direct access to the 
proputy in the futun. From Vandabof, bead southweat approxhtely 
70 kilometers along the Netchalco River road to the Kenny Dam on 
Knewstubb Lake, and then approXimately 55 kilometers west to the West 
F- Sawmill ferry landing as descrikd above. Burns Jake is the 
closest major supply antre, but gas, limited grocery sllpplies and 
lodgings arc availabk at Takyaic Lake. Telcphonw am located at the 
Francois Lake ferry docks, TakysieLakeand attheSkinsRiva Spillway 
on the north shon of ootra Lake, due north of the Uduk Jakepmperty. 
West Frasa Sawmills opaates a full camp facility near its ferry landing 
on Intata Raxh. 
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2.2 

The Duk claims cover an area of the Frrncois Lakc Highhds of the 
Nechako Plateau when topography is subdued due to extensive erosion 
and deep till cover that reflects thick glpcial sheet movement to the 
northeast. A distinct northesst trwding rock drumlin chpractcristic of 
the unr&rlying Tertiary felsic rocks bisects the property. ELevatom 
range from 1,090 metres at Uduk Iake to 1,220 metres to the east. 
Numerous small lakes and interconnected northeast trending swamps 
cover the property. 

Thepropatyprepbosts naturpl accmd growth to malure rEsads of pine 
and spruce. Wind fall is very common, possibly due to the poor and 
clay rich till soil base. The area provides habitat for black bear, grizzly 
bear, moose, caribou, deer, wolf, fox, coyote, beaver and a range of 
smaller mammals and waterfowl. 

The climate is typical of northan Intitudes, with long wintas beginning 
in November until bnal-up in April. Precipitation is lighter in winter, 
however, with snowfalls of 0.7 to 1.5 melas. Summers me wetta 
relative to the rest of theprmiace. 

2.3 

The Duk claim p u p  co115ist8 of nine claims totpliag 83 units as follows: 

mim&uDs mlw mQfUlih 
Duk 1 238805 16 
Duk 2 238806 16 
Duk 3 238807 15 
DUk4 239904 4 
DUk7 319352 20 
DUk8 319353 4 
Duk 9 319354 6 
Duk 1OA 319348 1 
Duk 1OB 319349 1 
* subjecttoapprowlofthisreport. 

BccQFkd 
1984 
1984 
1984 
1988 
1993 
1993 
1993 
1993 
1993 

Erpirv 
20/6/2003* 
20/6/2003* 
20/6/2003* 
18/3/2b03* 
16/7/2003* 

15/7/2003* 
15/7/2003* 
15/7/2003* 

i4n1m3* 

AU the Dukclaims am covered by an option agrement between Pioneer 

thepropaty. TheDuk 1-4 =@stud in the lvuneof pacific Comx 
and the Duk 7, 8, 9. lOA, and 1OB arc @staed in Pionea's namc. 
Pioneer was the operator of this years pmgmm. 

and Pacific comox Remurces Ltd. Pioneer h a  the right tocarn 70% of 
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The Duk property was originally staked in 1980 by Ampx Exploration 
Ltd. who &ed out rum- mapping and smpliag but allowed 
the claims to lapse. In 1984 the propaty was mstaked by S. 'hvis. 
AsitIra Resources CorporPtion optioned the propaty and conducted rock 
and soil geochemical sampling in 1985 and 78 meters of Wiakie drilling 
in three holes in 1986. Values ranged from 20 to 1450 ppb gold in a 
quartz stinga stackwork zone intenected in drill holes. 

pacitic Comox Resources Ltd. o p t i d  the property from "navis in 
1987 and in 1988, sub-optioned to chalice Mining Inc. Chalice 
conducted a program of line cutting, geologicat and geochemical 
surveys, an I.P. survey and 358 metm of diamond drilling in five holes. 
Chalice did notexacise their option and the pmpaty reverted to Pacific 
Comox. Pioneer @owl the property in 1993 and carried out a 
$50,000.00 geochemical sampling program of C-horizon sails. This 
report descxibc.9 Pioneer's 1994 program that included infill soil 
sampling, prospecting, geological mapping, and mechanized trenching. 

To fulfill Pioneer's annual sl00,000 expendihues requhncnt, a 
program of trail building, soil sampling, geological mapping 
pmpdng, amding and subsequent rrclamotion was undatnlrtn in 
1994. A total of 401 grid roil samples, 2 off grid soil samples, 34 
pmspected rock samples, 333 continuous trench chip samples and 7 
petrogrsphic samples WQC c o k t e d  an analyzed. Access was 
established with the cutting of rpproximately 5.5 kilometas of trail. 

2.5 

The 1994 Uduk Lakc exploration program was designed to identify the 
most favorable lithology and/or struchue to bo4 a low grade bulk 
tonnage gold-silva deposit. This was accomplished in part by: 

a) better definition of the Au-&-As sail ammalies outlined in 1993; 
b) an cxcavatortmcMng pr0g.m in six of the d o u s  anas; 
c) detailed gsDtogical nmpping and chip suapliae of the trenches; 
d) follow-up blasting md chip spmpliag ofthe best trarh m' 
e) propaty*~proapecting. 

3 
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Pleistocene 6 Recent 
glacial, alluvial, 6 fluvlal deposlts 

Eocene to Lower Miocene 
ENDAKO OROUP 
masrlve, vesicular, M d  amygdaloldal basalt 
and andesite; mlnor breccia and tuff 

CRETACEOUS (7) 6 TERTIARY 
Maostrichtian(? to Eocene 

Isl rh olils and dacite flows, tqeeek. and tuff; m k r  andeslte, basait and wnglomerate 

granlte , quartz diorlte, granodiorite & dlorlte 

HAZELTON OROUP 
Urdeslte, related tulfs 6 breccia, chert 
pebbb corrglomerate. ah8b 6 smdstom. 

0 0 T S A  LAKE t4 ROUP 

UPPER JURASSIC and/or CRETACEOUS 

MIDDLE and (?) LOWER JURASSIC 

UPPER TRIASSIC and LOWER JURASSIC 
TAKLA OROUP 
red 6 brown shale, conglomerate, & greywacke 

M d d t k  6 basaltk flows. tuff#, 6 brecclar; 
Interbedded uglllite 6 minor limestone. 

Compiled from : GSC Memoir 324 (H.W. Tippor) 
(38C O.F. 708 (G.J. Woodsworth) 

m ~ c / e . F / l z  

Pioneer Metals Corporation 
UDUK LAKE PROPERTY 

Ominoco MD., B.C. 

Regional 
Geology Map 
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3.2.2 Structure 

Themainresiooplstructuratrendsare130"and160". These 
trends have ken offset by northeast trending structures at 50' 
with a mimr tmd at IO". On a propaty scale, in Trmch 94-1, 
a 6" to 15" joint and vein set is most prominent. In Trench 94-3 
this northerly tmd is prrscnt but an east-west series of aphanitic 
quartz Stringas arc most prominent. In Trench 94-4 the 
northerly trend is dominant. In Trench 94-5 v a y  few r n w  
arc apparent and those mainly trend northerly. In Trench 94-6, 
again the northesly trend is dominant. Further trenching, with 
detailed mapping, will be needed to arrive at a clear picture of 
structural controls on the property. A magnetometer/ VLF 
survey should be carried out to aid in struchd interpretaton. 

3.2.3 Mineralizaton 

"%e main minaplizption of interest on the Uduk Lake propaty is 

undergone two or thmc stages of silicification. Cryptocrystalline 
cherty quartz replacement is followed by ProgreMiVey coarm 
gained qutz  and quartz stringas. Pyrite is present in all 
stages, but pyrite content does not comlate with gold content. 
Maximum pyrite content is 2% but, gemally, it is much lower, 
l e s ~  than 0.5%. So= K-feldspar has also been MU&, 
mainly as rims on plagi-. Saiate is present as an alteration 
m i n d  and also introduced. in veinlets with quartz. 

In summary, gold-cilver-arscnic i n i ndmb ' 'on appears to k 
PsJOciated with pnss of more inkme, multiple stage silicification 
andbncci.tion. Sulphide ' '* *'on, mainly Mte, with 
vay minor bornite, does not cOmlatc with better gold-silver 
ValIlCS. 

silicification pMociptcd with pyrite and aaicite. Many arcos have 

4.0 EXPLORATION AND DEVELDPMENT 

4.1 

From June4,1994 d June28,994 an ICCCIIS trail was amhctd 
from the md of the Chief Main logging road into the area of intmst, 
roughly 5.5 kilometar . I n i t i 8 u y , t b e t d w a s c o ~ t o  
~ccommodatc an eight w h d e d  dl tarpin vehicle. Later the td was 
widened to accOmmOdatc a Hyundri Ex 130 LC excavator. An effort 
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was made to minimize damage to merchantable timber by following 
clear arm and swamps. In spite of this, and the fact that all wood was 
cut for mining purposes, a $5,986.91 stumpage bffl was received from 
the Ministry of Fonsts. 

4.2 

Four hundred one soil samples WQC taken at 25 meta sample spncing on 
100 mctcr spaced lines. The samples wcrc taken at 50 cm to 75 cm 
depth in C horizon soil or glacial till. This sampling was undmakcn to 
fill in a prcviou aoil sample grid which had a line @ng of 200 
metcrs. Samples waecollected in gusseted Kraft bags and shipped to 
Echo Tcck Laboreton 'es ud. in Kamloops. A ten gram sampk was 
analyzed by fire assay and Atomic Absorption for gold nnd a one gram 
sample analyzed by I.C.P. for 30 elements (See Appendix IV). Results 
arc plotted on Maps 2, 3, and 4. In genaai the results confinned and 
extcndcd the anomalies from the 1993 program. 

In conjunction with the soil sampling, mxmmkmm plogicpl 
mappingand- ' wascarriedoutonthesamegrid. Sample 
locations arc plotted on Map 1 and Sample Descriptions arc contained in 
Appendix III. 

4.3 

A Hyundai Ex 130 LC excavator was mobilized into the afeaofintcnst 
and six trmcha totalling 424 metas w e n  dug to bedrock, c l d ,  
swept and chip sampled at 1.0 meter to 2.0 meter sample lengths. The 
geology of the trenches was mapped in detail (1:200 to 1500 Scale - 
See Figs. 4 - 10). 

260 samples waeahippaJ to Eico Tech Iabmknm * inKPmloops,anda 
1 tonne fineassay with atomic pbrorption finish was carried out for gold 
nnd silvex analyses. All prcps of the tlmckd which assayed OVQ 100 
ppb gold were then drilled with a -jar grs powered drill 
approximately 0.6 metas deep evay 0.5 to 1.0 meter, blasted, cleaned 
and raamplcd. "%e73 samples from thisphase w e n  also shipped to 
EchoTech and thesuaeasaay proadure followed. 

In general. therocksenanrntacdin thetrencheswerevaridy silicified 
and pyritized ~ c v d c a n i c s .  The highat values e n m u n ~  mre six 
mcters of 1.4 gmlt gold in a silicified Rhyolite breccia in Trench #I. 
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Folbwiug blasting and m p l i n g  of the trenches, the tnncbes and 
rca)lmd waelmledand seeded. Theareasgreatathan 100 ppb Au 
mrckft apen to aid in further work on the pmpaty. 

4.4 

A mag- test swey was run o m  two lines to see ifrmpnetic 
amtmst was gmat enolyh to justify surveying the whole grid. Rewlts 
arc lccordcd as profiles on Fig. 11. Maximum conhast was 200 
&MIILP. Although this contrast is not very great, a unnbined 
magnetometer - VLF survey should aid in mapping geology and Mining 
*structuns. 
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I, David St. Clair Dunn, with a business address of 2348 
Palmerston Avenue, West Vancouver, British Columbia, V7V 2W1, declare 
that: 

1. I am a professional Geoscientist registered under the 
Professiona; L&ne ess and Geoscien tists Act of the Province of 
British Colwtbia; 

2.  

3. 

4. I have practiced my profession as a prospector and 
geologist for more than 20 years in Canada, U.S.A. and Australia; 

5. I supervised the work program on the Uduk Lake Property 
described in this report; 

6. I am Vice President - Exploration for Pioneer Metals Corp. 

I am a Fellow of the Geological Association of Canada: 

I am a member of the Association of Exploration Geochemists. 
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Wage: 

D. Tupper 42.2 day @ $250/day 
D. DUM 34.5 days @ $250/day 
G. M c n ~ t ~  68 days @ $200/day 
C. MpCDoDlld 61 days @ $125/day 
J. Delaney 33 days @ $125/day 
w. Amarp 49 days @ $125/day 

G e a c b e m i c p l ~ :  

403 soil ynplu at $15.10/samples 
367 rock rsmples at $21.75/sample 

$10,550.00 
8,625.00 
13,600.00 
7,625.00 
4,125.00 
6,125.00 

$50,650.00 

6,085.30 
7,982.75 

si4,06a.05 

$740.17 

$1 1,144.90 
182.96 
300.00 

7,376.54 
3,979.94 
1,391 .OO 

11,480.00 

620.88 
551.38 

4,305.35 
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ASSAYING 
GEOCHEMISTRY 

ANALYTICAL CHEMISTRY 
ENVIRONMENTAL TESTING 

10041 E Trans Canada Hwy , R R "2 Kamloops. 8 C V2C 2J3 Phone (604) 573.5700 
Fax (804) 573-4557 

CERTIFICATE OF ASSAY ETK 94-379 

PIONEER METALS CORP. 

VANCOUVER, 0.C 
i n 1 4 0 1  w. GEORGIA ST. 

MB SA1 .. 
ATENTION: DAVID TUPPER 

47 SOIL samples received June 28,1994 
Prujed: Uduk Lake 

WuCM 

2 
3 
4 
5 
0 
7 
8 
Q 
10 
11 
12 
13 
14 
15 
16 
17 
18 
18 
20 
21 
22 
23 
24 
25 
28 
27 
28 
28 
30 
31 

ET #. 
1 U M  L3!3N:SO+WW 25 

UQ4 L3QN:50+25W 5 
uQ4 L3QN50+50W 
U M  L3QN50+75W 
U M  L3QN:Sl+WW 
U M  L3QN:51+25W 
UQ4 L3QN:51+50W 
UQ4 WQN:51+75W 
U M  WQN:52+00W 
uB4 UQN:S2+25W 
UQ4 WQN:52+50W 
UQ4 L3QN:52+75W 
un4 WQN53+WW 
U M  WW:53+25W 
UQ4 L38(rl:53+50W 
U M  UW:53+75W 

U M  L3QN:54+25W 
u84 UQN:54+50S 
w UQN54+75W 
U M  L3BN:SS+WW 
U M  UQN:S5+25W 
U M  UQN:55+50W 
U M  WQN:55+75W 
U M  L3QN:SB+WW 
UMML41 N:50+ WW 
UMML41N50+25W 
UMML41 N50+50W 
UMML41 N:50+75W 
UMML41N:51+WW 
UMML41 N:51+25W 

. UQ4 L3QN:54+OOW 

.. 



PIONEER METALS CORP. ETK 379 

ET 1. b 
32 UQ4ML41N:51 +SOW 15 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

UQ4ML41N:51+75W 
UQ4ML41N:48+00W 
UMML41 N:48+25W 
UQ4ML41 N:48+5OW 
UQ4ML41 N:48+75W 
UQ4ML41 N:49+00W 
UQ4ML41 N:49+25W 
UQ4ML41 N:4WSOW 
UQ4ML41 N:49+75W 
UQ4ML41 N:52+00W 
UQ4ML41 N:52+25W 
U94ML41 N:52+50W 
UQ4ML41 N:52+75W 
UQ4ML41 N:53+00W 
UQ4ML41 N:53+25W - E TECH LABORATORIES LTD. 

k J. Panotti. A.Sc.1. 
Certified Assayer 

XLWioneer 
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CERTIFICATE OF ASSAY ETK 94-615 

PIONEER METALS CORP. 
1771-401 W. GEORGIA ST. 
VANCOUVER, B.C 
V8B SA1 

ATENTION: DAVID DUNN 

8 ROCK samples w i v e d  August 19,1994 
Project Uduk W e  
Shipment #: 4 

28-Aug-94 

Au Au A0 A0 

1 OCUDR-1 0.48 0.013 8.9 0.26 
2 OCUTR-34 0.68 0.020 8.0 0.23 
3 126211 
4 126212 
5 162213 
0 126214 
7 126215 
8 126218 

XLSIPioneer 

Page 1 

e.03 e.001 <.I <.Ol 
e.03 <.W1 <.I <.Ol 
<.03 e.001 <.I <.Ol 
c.03 <BO1 <.I C.01 
0.06 0.002 C.1 <.Ol 
0.25 0.007 <.l <.01 

ORATORIES LTD. 
F h k  J. Pezzotti, A.Sc.T 
B.C. Cs~IIfled Assayer 
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ASSAYING 
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10041 E Trans Canada Hwy . R R -2. Kamloops. 8 C V2C 2J3 Phone (604) 573.5700 
Fax (604) 573.4557 

CERTIFICATE OF ASSAY ETK 680 

PIONEER METALS CORPORATION 
1770-401 W.Georgia Street 
VANCOUVER, E.C. 
V66 SA1 

A'ITENTION: David Dunn 

69 ROCK samples received Sepember 2.1994 
Shipment# 5 
Projecl #: UDUK LAKE 

ET#. TJg# (a n 1 ( OZh ) (o.l& OZn 

1 126217 0.27 0.008 4.1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
I 8  
19 
20 
21 
22 
23 

126218 
126219 
126220 
126221 
1 2 6 W  
126223 
126224 
126225 
126226 
126227 
126228 
126229 
126230 
126231 
126232 
126233 
126234 
126235 
126236 
126237 
126238 
126239 

0.07 0.002 1.3 0.04 
0.38 0.011 4.3 0.13 
0.03 0.001 1.4 0.04 
0.05 0.001 1.3 0.04 
0.05 0.001 2.8 0.08 
0.48 0.014 7.2 0.21 
0.66 0.019 7.9 0.23 
0.30 0.009 4.7 0.14 
0.14 0.004 1 .Q 0.06 
0.07 0.002 2.7 0.08 
0.11 0.003 10.6 0.31 
0.03 0.001 4.3 0.13 
0.09 0.003 4.7 0.14 
1.43 0.042 4.3 0.13 
1.33 0.039 2.8 0.08 
1.44 0.042 6.9 0.20 
0.46 0.013 9.0 0.26 
0.38 0.011 7.0 0.20 
0.44 0.013 6.4 0.19 
0.11 0.003 7.5 0.22 
0.05 0.001 4.0 0.12 
0.22 0.006 10.2 0.30 

9-Sep94 

.Certified Assayer 

Page 1 



PIONEER METALS CORPORATION ETK 680 

Au Au AQ AQ ~ 

ET#. Tag#  (!MJ (Orl t )  (on) (ozlt) 
24 126240 0.60 0.017 5.9 0.17 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
58 
57 
58 
59 
60 
61 
62 
63 
64 
65 

126241 
126242 
126243 
126244 
126245 
126246 
126247 
126248 
126249 
126250 
126251 
126252 
126253 
126254 
126255 
126258 
126257 
126258 
126259 
126260 
128281 
128262 
126263 
126264 
128265 
126266 
126267 
126270 
126271 
128272 
126273 
126274 
126275 
128276 
128277 
128278 
126279 
128260 
126281 
126282 
126283 

0.12 
0.13 
0.07 
0.18 
0.10 
0.1 1 
0.91 
0.06 
0.27 
0.26 
0.28 
0.48 
0.09 
0.07 
0.08 
0.06 
0.03 
0.07 
0.04 
0.05 
0.05 
0.04 
0.07 
0.09 
0.05 
0.10 
0.12 
0.05 
0.08 
0.08 
0.11 
0.47 
0.11 
0.04 
0.12 
0.03 
c.03 
C.03 
c.03 
0.05 
0.28 

0.003 
0.004 
0.002 
0.005 
0.003 
0.003 
0.027 
0.002 
0.008 
0.008 
0.008 
0.014 
0.003 
0.002 
0.002 
0.002 
0.001 
0.002 
0.001 
0.001 
0.001 
0.001 
0.002 
0.003 
0.001 
0.003 
0.003 
0.001 
0.002 
0.002 
0.003 
0.014 
0.003 
0.001 
0.003 
0.001 
c.001 
c.001 
c.001 
0.001 
0.008 

6.6 
2.1 
2.7 
2.9 
1.5 
9.8 
2.8 
1.2 
2.1 
8.7 
4.9 
4.6 
2.9 
I .8 
1 .o 
1.5 
2.2 
1 .Q 
2.0 
0.2 
0.1 
0.2 
0.1 
5.1 
I .9 
1.9 
2.8 
0.1 
0.2 
0.2 
0.9 
0.4 
1.3 
0.5 
0.6 
0.3 
0.1 
C.1 
0.3 
0.2 
1.4 

0.19 
0.08 
0.08 
0.09 
0.04 
0.29 
0.08 
0.04 
0.06 
0.25 
0.14 
0.13 
0.09 
0.05 
0.03 
0.04 
0.08 
0.08 
0.08 
0.01 
c.01 
0.01 
c.01 
0.15 
0.06 
0.08 
0.08 
c.01 
0.01 
0.01 
0.03 
0.01 
0.04 
0.02 
0.02 
0.01 
c.01 
c.01 
0.01 
0.01 
0.04 

9-Sep-94 

d&Y .C. eltified Assayer 

Pege 2 tmi.leoh LC~WTORIES LTD 



PIONEER METALS CORPORATION ETK 680 I1 ~@ I 
Au Au 

67 126285 
68 126286 
69 126287 

XLWioneer 

0.02 0.001 0.2 0.01 
0.02 0.001 0.3 0.01 
0.02 0.001 0.1 c.01 

e 0 I LTD. 
Frank J. P e z d ,  A.Sc.T. 
B.C. Cerlified Assayer 

9-Sep94 
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Report # 940428 for: 

David Dunn, 
Pioneer Metab Corporation, 
1750 - 401 GraOVilk S t m t ,  
VANCOUVER, B.C., V6B SA1 
submitted by: David Tupper 

S.mpks: lMl3 aeries: 001 to 007 

Property: in Burns Lake Area (low sulfidinUon hydrothermal system in 
Tertiary 00- Lake Group febk v o h k  rocks) 

Ssmmary: 

August 1994 

The samples are divided into two groups. Five samples are of a slightly porphyritic 
trachyte flow and genetically related pyroclastic and brecciated rocks. These contain plagioclase 
and K-feldspar phenocrysts; some of the former also have magmatic overgrowth rims of K- 
feldspar. Identification of cryptocrystalline to extremely fine grained groundmass feldspars is 
based on the intensity and distribution of yellow (K-feldspar) stain on the offcut block. 
Two samples are of a hypabyssal, slightly porphyritic and spherulitic dacite. 

Many of the samples were silicified in two or three stages. Early replacement of the 
groundmass of the rock is by cryptocrystalline to extremely fine grained cherty quartz. Later 
replacement is by coarser grained quartz. The final stage is formation of quartz veins. Pyrite 
occurs with all stages of replacement; much of it is altered to hematite, and in some samples, only 
casts of pyrite remain. During replacement, plagioclase phenocrysts were replaced completely by 
various aggregates, mainly of quartz and sericite. 

A Trachyte 

Suopk W4TS-001 is a brecciated trachyte flow containing phenocrysts of plagioclase and 
minor ones of K-feldspar in a groundmass dominated by K-feldspar. Plagioclase phenocrysts are 
replaced by quartz-sericite. The rock was brecciated and replaced in coarse patches by quam-(K- 
feldspar). Late veinlets are of quartz. 

S M p k  U94TS-002 is a slightly porphyritic trachyte flow containing minor phenocrysts of 
plagioclase (altered to quartz-sericite and pyrite-sericite) in a variable, flow-banded groundmass 
dominated by K-feldspar and containing minor disseminated patches of pyrite. Replacement 
patches are dominated by extremely fine grained quartz. Veinlets are dominated by very fine 
grained quartz. 

I 

I 
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Sampk U94TS-003 is a trachyte/rhyolite tuff containing fragments averaging 1-2 mm in 
size of a variety of types of trachyte and rhyolite. Important types are porphyritic trachyte flows 
and rhyolite pumice, both with K-feldspar and plagioclase phenocrysts. The groundmass of the 
rock is dominated by plagioclase(?). with less abundant K-feldspar and sericite and minor quartz. 
Minor replacement patches and veinlets are of quartz. 

Sampk U94TS-005 is a porphyritic trachyte welded tuff or flow containing phenocrysts of 
K-feldspar and plagioclase in a groundmass dominated by K-feldspar and plagioclase with minor 
quartz. Compositional banding, which is obvious in the hand sample and in the stained offcut 
block, is not as obvious in the thin section. It is defined mainly by variation in the ratio of K- 
feldspar to plagioclase and in the grain s i z  of layers/patches. 

Sampk UMTSOO7 is a brecciated trachyte flow containing fragments ranging from less 
than 0.2 mm to 8 mm across of a slightly porphyritic trachyte flow in a tuffaceous matrix 
dominated by plagioclase with patches of slightly coarser grained quartz, possibly in part of 
replacement origin. Veinlets are of quartz-sericite-(opaque) and limonite. 

B HypabyssalDacitc 

Sample U94TS-004 is a porphyritic, spherulitic, hypabyssal dacite containing phenocrysts 
of plagioclase and quartz and spherulites of plagioclase in a fine grained groundmass dominated by 
plagioclase and lesser sericite. Plagioclase phenocrysts are replaced completely by sericite. Quartz 
phenocrysts commonly have overgrowths of plagioclase with a spherulitic texture. Replacement 
patches are of very fine grained quartz. Veins and veinlets are of very fine to medium grained 
quartz; the largest vein is zoned strongly with a coarser grained margin and a much finer grained 
core. Late veinlets and patches are of limonite and jarosite. 

Sampk U94TS906 is a brecciated, slightly spherulitic, hypabyssal dacite containing minor 
plagioclase phenocrysts in a groundmass of fine grained plagioclase and much less quartz. It was 
brecciated into fragments averaging a few mm to a few cm in size and replaced strongly by two 
stages of siliceous replacement, the first of very fine to extremely fine grained quartz and minor 
pyrite and the second by patches and veinlets of very fine to fine grained quartz. 

/John C. hym, 
Tel: (604)-986-2 
Fax: (604)-983-3318 



S m p k  W4TS-001 Brecciated Tracbyte Flow; Quartz RepLecment and Veins 

Phenocrysts of plagioclase and minor ones of K-feldspar are set in a groundmass dominated 
by K-feldspar. Plagioclase phenocrysts are replaced by quartz-sericite. The rock was brecciated 
and replaced in coarse patches by quartz-(K-feldspar). Late veinlets are of quartz. 

phenocrysts 
plagioclase 
K-feldspar 

groundmass 
K-feldspar 

replncerncnt 
1) early 

quartz 
K-feldspar 

2) later 
quartz 

veins, veinkts 
quartz 
opaque 

10-12% 
1- 2 

40-45 

20-25 
7- 8 

5- 7 

5- 7 
trace 

Plagioclase forms subhedral to euhedral phenocrysts averaging 0.3-1 mm in size. 
Alteration is complete to very fine to extremely fine grained quartz and much less abundant, 
earemely fine grained sericite stained light yellow by limonite. A few plagioclase phenocrysts 
have discontinuous rims up to 0.1 mm wide of K-feldspar. 

K-feldspar forms subhedral phenocrysts averaging 0.2-0.3 mm in size. 
The groundmass is dominated by K-feldspar grains averaging 0.005-0.008 mm in size. It is 

too fine to identify other silicates, but possibly some plagioclase is present. Semi-opaque (Ti- 
oxide and hematite) forms disseminated grains ranging from dusty to 0.02 mm in size. In places, 
these outline a moderate flow-foliation. 

I 
1 
i 
I r. 

The rock was brecciated into fragments up to 1 cm in size, and the matrix of the breccia 
was replaced by a series of assemblages becoming more siliceous with time. Early replacement 
was by cryptocrystalline cherty quartz Containing moderately abundant dusty semi-opaque 
inclusions. In these zones, some K-feldspar is present; it is impossible to determined if it is 
primary or secondary. Limonite forms irregular patches up to 0.7 mm in size. 

This was followed by more intense silicification producing patches of cherty quartz 
averaging 0.003-0.01 mm in grain size. This quartz is free of dusty semi-opaque inclusions. Later 
replacement is by coarser grained quartz averaging 0.02-0.05 mm in grain size, also free of dusty 
inclusions. 

This material was cut by veins up to 0.3 mm wide and replaced in patches up to 1 mm in 
size by quartz grains averaging 0.05-0.15 mm in grain size. One quartz patch contains an 
interstitial patch 0.2 mm across of orange-red hematite in its core. A few veinlets averaging 0.3 
mm wide and locally up to 0.6 mm wide are of very fine grained quartz with subhedral prismatic 
crystals oriented perpendicular to the walls of the veinlet. One veinlet contains a few patches up 
opaque up to 0.1 mm long. 



h p k  U94TS-002 Slightly Porphyritic Trachyte Flow; 
Quartz Replacement and Veinkk 

Minor phenocrysts of plagioclase (altered to quartz-sericite and pyrite-sericite) are s t  in a 
variable, flow-banded groundmass dominated by K-feldspar and containing minor disseminated 
patches of pyrite. Replacement patches are dominated by extremely fine grained quartz. Veinlets 
are dominated by very fine grained quartz. 

P ~ ~ r y s r S  
plagioclase 4- 5% 

pyrite 0.2 

groundmass 
K-feldspar 70-75 

Tisxide minor 
nrcon trace 

pyrite 1- 2 (includes pyrite in plagioclase phenocrysts) 
replacement patches 

quartz 7- 8 

quartz 8-10 
pyrite 0.1 
sericite minor 

veins 
quartz 3- 4 
sericite 0.1 
pyrite 0.1 

Plagioclase forms subhedral to euhedral, prismatic phenocrysts averaging 0.5-1.7 mm in 
size. Alteration is complete to aggregates of very fine grained quartz and less abundant, extremely 
fine grained sericite. Several contain patches of extremely fine grained pyrite. The extreme case 
is a prismatic patch 1.7 mm long composed almost entirely of extremely fine grained pyrite, with 
minor patches of extremely fine grained sericite along the margins of the phenocryst. Another 
sub-rectangular patch 0.8 mm long contains abundant elongated clusters of pyrite grains averaging 
0.02-0.03 mm in size intergrown with less abundant interstitial patches of extremely fine grained 
sericite. 

The groundmass is well banded and contains two main textural types. The first has a 
maderate flow-foliation and contains moderately abundant, prismatic K-feldspar grains averaging 
0.02-0.03 mm in length oriented moderately parallel to banding intergrown with much finer 
grained K-feldspar. The other type has a weaker flow-foliation and contains less abundant 
prismatic K-feldspar grains, and much more abundant disseminated, cryptocrystalline Ti-oxide 

Pyrite forms disseminated grains and clusters up to 0.4 mm in size of grains averaging 

Tisxide forms disseminated patches averaging 0.01-0.03 mm in size and locally up to 0.15 

grains. 

0.02-0.05 mm in sire and a few disseminated grains up to 0.15 mm in size. 

mm in size of cryptocrystalline aggregates. A few patches from 0.34.7 mm in size may be 
secondary after primary ilmenite. Zircon forms a few euhedral grains up to 0.1 mm long. 

(continued) 



Irregular replacement patches and veinlets are of extremely fine grained quartz, which 
ranges moderately in grain size from early replacement (0.005-0.01 mm) to slightly later 
replacement (0.01-0.02 mm); the texture of the latter is similar to that of quartz in replaced 
plagioclase phenocrysts. A few replacement patches contain clusters of slightly coarser grained 
quartz averaging 0.02-0.05 mm in size; some of these have a poorly developed radiating texture. 
Pyrite forms a few patches up to 0.15 mm in Size of grains averaging 0.02-0.03 mm in size. A 
few patches contain minor interstitial patches of sericite up to 0.1 mm in size. 

Quartz veins up to 0.5 mm in size are of extremely fine to very fine grained aggregates. In 
larger veins, grains are very fine and commonly are oriented perpendicular to walls of the vein. 
Pyrite forms a few patches up to 1 mm in size of extremely fine to very fine grains. Some of the 
veinlets are rimmed by an envelope containing moderately abundant to abundant extremely fine 
graimd quartz as in the replacement patches. 

One veinlet averaging 0.07 mm wide is dominated by extremely fine grained quartz, and 
contains a broad, core containing lenses of extremely fine grained pyrite and/or sericite. 
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S M p k  U94Ts-003 Tmchytt/Rhyolite Tuff 

Fragments averaging 1-2 mm in size are of a variety of types of trachyte and rhyolite. 
Important types are porphyritic trachyte flows and rhyolite pumice, both with K-feldspar and 
plagioclase phenocrysts. The groundmass of the rock is dominated by plagioclase(?). with less 
abundant K-feldspar and sericite and minor quartz. Minor replacement patches and veinlets are of 
q-. 

phenocrysts 
K-feldspar 4- 5% 
plagioclase 4-5 
biotite minor 

pumice fragments 
K-feldspar-quartz 17-20 

groundmass (of tuff and fragments) 
plagioclaselK-feldspar 60-65 
sericite 4- 5 

1- 2 

Ti-oxide 0.3 
replacement 

Pyrite 0.3 
nhkts 
quartz 0.3 

K-feldspar forms subhedral to euhedral phenocrysts averaging 0.5-1 mm in size, and a few 

Strongly altered phenocrysts may represent original plagioclase, which was altered to K- 

hematite patches 1 

quartz 2- 3 

up to 2.5 mm long. 

feldspar, which remained in the rock, and patches of sericite or clay(?), which were leached almost 
completely from the rock. In some of these phenocrysts. K-feldspar along the margin may 
represent original magmatic overgrowths. 

Biotite forms a few phenocrysts up to 0.4 mm in size aosoCiated with plagioclase 
phenocrysts. Biotite is slightly pleochroic from pale to light greenish brown. Some are 
recrystallized to extremely fine grained aggregates. 

cryptocrystalline to extremely fine grained feldspars with minor patches and disseminated grains of 
quartz. The weak stain (for K-feldspar) on the offcut block suggests that much of the groundmass 
feldspar is plagioclase. Sericite forms wispy seams and disseminated grains of extremely fine grain 
size. 

quartz, commonly as spherules averaging 0.074.1 mm in size end locally up to 0.2 mm across 
with thin rims of K-feldspar and cores of quartz. A few have a finely banded structure. 

One fragment a few mm across is of extremely fine grained feldspar with a few rounded 
patches (amygdules) up to 0.5 mm in size containing outer zones of very fine grained quartz 
surrounding cavities. 

The groundmass of much of the rock (= fragments of flows and tuff matrix) consists of 

Pumice fragments up to a few mm across contain delicate intergrowths of K-feldspar and 

(continued) 



A few fragments up to 2 mm long are of very fine grained, slightly lathy feldspar with a 
weak flow-foliation and minor patches of quartz. Cryptocrystalline Tisxide is concentrated on the 
borders of quartz patches. Textures of the groundmass are somewhat similar to that of the flow- 
banded groundmass in Sample 002. 

cryptocrystalline groundmass which is almost isotropic and which contains moderately abundant 
limonite. It is cut by an irregular veinlet up to 0.6 mm wide of very fine grained quartz. It 
contains perlitic(?) fractures containing seams of limonite. 

One fragment of slightly porphyritic rhyolite/rhyodacite flow contains moderately abundant 

A few patches of opaque to deep reddish brown hematite are up to 0.7 mm long, and one 

Pyrite forms euhedral grains up to 0.4 mm in size; these were altered completely and 

Tisxide forms disseminated grains averaging 0.015-0.05 mm in size and a few patches up 

of opaque hematite is up to 1.5 rnm long. All are cryptocrystalline aggregates. 

leached, leaving only casts. 

to 0.2 mm in size, probably secondary after ilmenite. 

A few replacement patches up to 0.3 mm in size are of slightly interlocking quartz grains 
averaging 0.03-0.07 mm in size. 

A few veinlets up to 0.1 mm wide are of very fine grained quartz; most grains are oriented 
perpendicular to vein walls. 
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h m p k  U94TS-004 Porphyritic, Spherulitic, Hypabyssal Dacite; 
Quartz Replacement and Veins; Jamite Veinkts 

Phenocrysts of plagioclase and quartz and spherulites of plagioclase are set in a fine grained 
groundmass dominated by plagioclase and lesser sencite. Plagioclase phenocrysts are replaced 
completely by sericite. Quartz phenocrysts commonly have overgrowths of plagioclase with a 
spherulitic texture. Replacement patches are of very fine grained quartz. Veins and veinlets are of 
very fine to medium grained quartz; the largest vein is zoned strongly with a coarser grained 
margin and a much finer grained core. Late veinlets and patches are of limonite and jarosite. 

phenocrysts 
plagioclase 7- 8% 
quartz 2- 3 

plagioclase 2 

plagioclase 50-55 

quartz 2- 3 

(plagioclase overgrowths) 4- 5 
spherulitic patches 

groundmass 

sericite 7- 8 

Pyrite 0.3 
Ti-oxide minor 
zircon trace 

replacement patches 

veins, veinlets 
quartz-(jarosite) 12-15 
jarosite 0.5 

quartz 4- 5 

Plagioclase forms subhedral phenocrysts averaging 1.5-2.5 mm in size. Alteration is 
complete to extremely fine to very fine grained sericite. A few contain patches in which sericite is 
stained medium orange by limonite. 

mm long. A few larger ones have embayed borders. Most are surrounded by overgrowths of 
plagioclase up to 0.5 mm thick these commonly have a spherulitic texture. 

plagioclase grains. 

Quartz forms subrounded phenocrysts averaging 0.3-0.8 mm in size and a few up to 1.5 

Scattered spherulitic patches up to 1 mm in size are of radiating aggregates of prismatic 

The groundmass is dominated by anhedral, slightly interlocking plagioclase grains 
averaging 0.1-0.3 mm in size, with a few grains up to 0.5 mm across. A few patches are of 
plagioclase grains averaging 0.02-0.05 mm in size. Sericite forms irregular patches up to 0.3 mm 
in size and disseminated flakes, mainly as a replacement of plagioclase. Quartz forms disseminated 
grains and clusters of grains averaging 0.05-0.2 mm in grain size. 

(continued) 
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Pyrite forms disseminated subhedral to euhedral grains averaging 0.03-0.07 mm in size. 
Alteration is complete to light orange limonite or jarosite. Rectangular cavities averaging 0.2-0.4 
mm in size may represent leached pyrite grains. 

Tisxide forms disseminated grains and clusters of grains averaging 0.02-0.05 mm in size. 
Zircon forms a few equant to prismatic, euhedral grains up to 0.1 mm long. 

Replacement patches up to a few mm in size are of intergrowths of quartz grains, which 
range from prismatic grains up to 0.15 mm long to equant grains averaging 0.02-0.05 mm in size. 

Quartz veins up to 3.5 mm wide are dominated by subhedral to submosaic grains averaging 
0.3-1 mm in size; a few prismatic grains are up to 2 mm long and contain fine growth mnes with 
slightly variable extinction. The largest vein is zoned strongly. On the border, grains averaging 
0.5-1 mm long (and locally up to 2 mm long) are oriented perpendicular to vein walls. These 
commonly have euhedral terminations towards the core of the vein. Interstitial patches up to 0.8 
mm in size are of cryptocrystalline limonite/jarosite. 

of very fine grained quartz containing scattered, ragged prismatic grains up to 0.1 mm long, and 
scattered prismatic grains averaging 0.5-0.8 mm in size. Locally along one side of the central 
cavity is a zone of extremely fine grained quartz. Both contain disseminated, cryptocrystalline 
grains of limonite/jarosite, which are much more abundant in the finer grained zone. 

Quartz also forms numerous irregular veinlets averaging 0.1-0.3 mm in width of grains 
averaging 0.07-0.2 mm in size. 

Late veinlets up to 0.07 mm in width are of cryptocrystalline jarosite. 

The core of the vein, up to 2 mm wide is filled by two stages of quartz. Most of it consists 
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Sample U94TS-005 Porphyritic Tmbytc Welded Tuff or Flow 

Phenocrysts of K-feldspar and plagioclase are set in a groundmass dominated by K-feldspar 
and plagioclase with minor quartz. Compositional banding, which is obvious in the hand sample 
and in the stained offcut block, is not as obvious in the thin section. It is defined mainly by 
variation in the ratio of K-feldspar to plagioclase and in the grain size of layers/patches. 

phenocrysts 
K-feldspar 5- 7% 
plagioclase 5- 7 

K-feldspar 70-75 hematite 0.2% 
groundmass 

plagioclase 10-15 zircon trace 
quartz 3- 5 apatite trace 
Ti-oxide 0.2 

K-feldspar forms subhedral phenocrysts averaging 0.5-1 mm in size. These range from 

Plagioclase forms euhedral phenocrysts averaging 0.7-1.5 mm in size and a few up to 2 mm 
fresh to altered slightly to moderately to seams and patches of sericite. 

across. Some are rimmed by magmatic overgrowths of K-feldspar. Alteration is complete to a 
variety of products. In some it is to extremely fine grained sericite/clay and patches of one or 
more of K-feldspar, quartz, and sodic(?) plagioclase. 
grained quartz and extremely fine to very fine grained sericite. The latter has a pale green to 
brown colour, and probably is the pale green mineral in hand sample. In some phenocrysts, 
sericite/clay was leached from the rock. 

with moderately abundant disseminated grains of hematite averaging 0.1-0.2 mm in size, possibly 
after pyrite. Apatite forms one prismatic grain 0.15 mm long. 

replaced completely by very fine grained aggregates of quartz and (sodic?) plagioclase, with 
moderately abundant patches of opaque hematite. Some also contain cryptocrystalline patches of 
clay/sericite(?). 

In some it is to intergrowths of very fine 

A cluster 2 mm in size is of an intergrowth of phenocrysts of K-feldspar and plagioclase, 

A few equant phenocrysts up to 0.6 mm in size (possibly hornblende or plagioclase) are 

The groundmass contains moderately abundant, disseminated grains and patches of equant 
grains of feldspar averaging 0.02-0.03 mm in size containing moderately abundant dusty to 
extremely fine grained opaque. These patches are intergrown with patches of cryptocrystalline 
feldspars containing minor sericite and dusty semi-opaque. Quartz forms patches averaging 0.05- 
0.2 mm in size of grains averaging 0.03-0.06 mm in size; some of these may be of replacement 
Origin. 

Hematite forms disseminated grains up to 0. 15 mm in she; grains are complexly twinned 
and may contain intergrowths of ilmenite. Cores of grains are opaque, but thin margins are deep 
red in colour. 

Ti-oxide forms disseminated patches averaging 0.1-0.15 mm in size, probably after primary 
ilmenite. It also forms grains averaging 0.02-0.03 mm in size in both groundmass and altered 
plagioclase phenocrysts. 

Zircon forms equant euhedral grains avenging 0.03-0.05 mm in size. 
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Sampk U94TS-006 Brecciated Hypabyssal hcite; 
Replacement by Quprb-(Pyrite) Matrix, Quartz Veins 

Minor plagioclase phenocrysts are set in a groundmass of fine grained plagioclase and much 
less quartz. The rock was brecciated into fragments averaging a few mm to a few cm in size and 
replaced strongly by two stages of siliceous replacement, the first of very fine to extremely fine 
grained quartz and minor pyrite and the second by patches and veinlets of very fine to fine grained 
quartz. 

phenocrysts 
plagioclase 

groundmass 
plagioclase 
quartz 
Pyrite 
sphalerite 
zircon 
Chalcopyrite 
replacement, veins 
1) quartz 

sericite 
Pyrite 

2) quartz 

1- 2% 

30-35 
3- 4 
0.5 

trace 

* 

35-40 
3- 4 
1- 2 

17-20 

Plagioclase forms a few subhedral phenocrysts up to 2 mm long. Alteration is complete to 
intergrowths of quartz grains averaging 0.1-0.2 mm in size and patches of extremely fine grained 
sericite flakes. Locally sericite forms clusters of a few radiating aggregates of flakes up to 0.1 mm 
in size. 

The groundmass is dominated by anhedral plagioclase grains averaging 0.2-0.7 mm in size. 
A few patches are of grains averaging 0.05-0.1 mm in grain size. A few patches up to 1 mm in 
size have a spherulitic texture as in W p l e  OM. Alteration of plagioclase is slight to locally 
moderate to disseminated grains and patches of sericite. Some patches of plagioclase are cut by 
numerous patches and veinlets of very fine grained quartz. Quartz forms interstitial patches and 
grains averaging 0.1-0.5 mm in size. It commonly is difficult to distinguish original quartz from 
replacement quartz. 

Pyrite forms disseminated grains averaging 0.05-0.1 mm in size, and a few up to 0.4 mm 

Sphalerite forms a few clusters averaging 0.2-0.4 mm in size of grains averaging 0.03-0.08 
across. 

mm in size in plagioclase. One grain contains moderately abundant exsolution blebs of 
chalcopyrite averaging 2- 3 microns in size; the other grains are free of such inclusions. 

in size. 
Ti-oxide forms clusters up to 0.15 mm in size of anhedral grains averaging 0.02-0.05 mm 

Zircon forms a few subhedral grains up to 0.1 mm long. 

(continued) 
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One argillite fragment 0.8 mm long is of extremely fine grained sericite with wispy seams 
of semi-opaque (probably Ti-oxide) and minor grains up to 0.03 mm across of zircon. Foliation is 
warped slightly to moderately. 

Early quartz replacement is mainly of anhedral grains averaging 0.02-0.07 mm in size, with 
scattered to locally abundant coarser, commonly subhedral to euhedral grains averaging 0.1-0.3 
mm in size and locally up to 0.5 mm long. Pyrite forms disseminated grains averaging 0.07-0.2 
mm in size and a few patches up to 1 mm long. Sericite forms irregular patches averaging 0.2-0.5 
mm in size (possibly after original plagioclase phenocrysts), and disseminated grains in some of the 
finer grained quartz replacement patches. 

Later replacement patches up to 1.5 mm across and veinlets averaging 0.2-0.4 mm wide are 
of very fine to fine grained quartz. Some replacement patches of quartz grains averaging 0.2-0.5 
mm in sire are intergrown in irregular patches with finer grained replacement quartz. A few 
patches have vuggy cores lines with euhedrally terminated quartz grains. Pyrite forms anhedral 
grains averaging 0.2-0.5 mm in size. 
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slrmpk W4TS-007 Brecchted Trachyte Flow 

Fragments ranging from less than 0.2 mm to 8 mm across of a slightly porphyritic trachyte 
flow are set in a tuffaceous matrix dominated by plagioclase with patches of slightly coarser 
grained quartz, possibly in part of replacement origin. Veinlets are of quartz-sericite-(opaque) and 
limonite. 

trachyte tngmenk 
phenocrysts 

plagioclase 1- 2% 

groundmass or fragments 
K-feldspar 25-30 
sericite 3-4 
limonitehematite 0.3 
zircon trace 

K-feldspar 0.3 

breccia matrix 
plagioclase 50-55 
quartz 5- 7 
Ti-oxide 0.5 
hematite 0.1 

veinkk 
quartz-sericite-(opaque) 0.2% 
limonite 0.1 

CBVity fillings 
quartz minor 
sericite minor 

Plagioclase forms subhedral to euhedral phenocrysts averaging 0.5-1.5 mm in size. 
Alteration is complete to extremely fine grained sericite and patches of dusty hematite. Some also 
contain patches of very fine to earemely fine grained quartz. 

altered slightly along cleavage to sericite. Smaller fragments occur in the breccia matrix. 

also much less plagioclase) with disseminated flakes of sericite averaging 0.02 mm long. Scattered 
equant grains of K-feldspar are up to 0.02 mm in size. The abundance of sericite varies 
moderately between fragments. Ti-oxide is concentrated moderately in irregular patches up to 0.5 
mm in size as cryptocrystalline aggregates. Zircon forms a few subhedral, equant grains 0.03 mm 
in size. In a few fragments, the groundmass is stained light to medium orange-red by 
limonitehematite. A few fragments contain patches up to 1 mm in size of very fine grained 
quartz, probably of replacement origin. 

The breccia matrix is dominated by plagioclase and much less abundant quartz grains 
averaging 0.003-0.01 m in grain size. (The stained offcut block indicates that the K-feldspar 
content of the matrix is very low.) Quartz also forms patches up to 0.15 mrn in sire of grains 
averaging 0.02-0.03 mm in grain size. Semi-opaque (probably Ti-oxide) forms abundant 
disseminated grains up to 0.01 mm in size. Deep red-brown to opaque hematite forms a few 
patches up to 0.2 nun in size. 

extremely fine grained quartz. an interior zone up to 0.07 mm wide of extremely f i e  grained 
sericite, and a central cavity up to 0.15 mm across. 

A wispy veinlet averaging 0.02-0.03 mm wide is of extremely fine grained quartz and 
sericite, with a few lenses of opaque. 

Limonitehematite occurs along and bordering a few late fractures up to 0.02 mm wide. 

K-feldspar forms subhedral phenocrysts averaging 0.1-0.3 mm in size. Most are fresh to 

The groundmass of the fragments is dominated by cryptocrystalline K-feldspar (probably 

A few cavities from 0.2-0.3 mm across in the matrix contain a rim up to 0.02 mm wide of 
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