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INTRODUCTION 
' t 

The writer was commissioned by Mr. Gerry D'Angelo, President 

of Tigris Minerals Corporation, to supervise an exploration program 

of the Venner claim, between 4 January and 10 February 1988, as 

part of an ongoing exploration program recommended by Eugene 

Larabie, P. Eng. (1987). In the course of this program, some 22 

backhoe trenches covering 550 meters were excavated by High Alpine 

Contracting and 251 rock chip samples were collected therefrom. In 

addition, 531.7 meters or 1744 feet of NQ diamond drilling was 

carried out by Beaupre Drilling in 9 holes and 284 core samples 

were collected for assay. A total of 535 rock samples were assayed 

for gold by Acme Analytical Laboratories and Eco-tech Laboratories 

Ltd. This work was complemented by 12.5 line km of VLF-EM and 3.8 

C- km of magnetometer surveys. An aggregate of some $77,000 was ex- 

pended on this program and exploration results are reported 

for assessment credit. The writer was assisted by Keith D'Angelo 

and Gerrard Gallisant of Pacific Northwest Geo-Tech Ltd. 

PROPERTY, LOCATION, ACCESS, PHYSIOGRAPHY 

The "0,K. Falls" gold property comprises a large claim block con- 

sisting of 10 adjoining, 4-post claims, totalling some 3540 hectares. 

The property consists of the following claims. 

CLAIM NO. OF UNITS RECORD NO. ANNIVERSARY 

VENNER 9 1078 9 MAY 1994 

VENNER //2 20 

VENNER /I3 8 

VENNER /I4 2 
t- 

VENNER 115 18 

VENNER f16 18 17 OCT. 1989 

. . . . 2 /  ' 



- DREN # l  1 5  2594 21 APRIL 1988 

DREN /I2 20 2595 21 APRIL 1988  

DREN /I3 20 2596 21 APRIL 1988 

DREN #4 8 2597 21 APRIL 1988  

The principal claim is the Venner (1078 )  upon which all the work 

was carried out. These claims are owned by Lacana Mining Corp. 

which recently optioned the claims to Tigris Minerals Corp. 

The property is located 26 k m  east of the town of Okanagan Falls 

beside the main Shuttleworth Creek logging road (Figure 1 )  and is 

accessed via the "R200" branch road. The drill site is located 

immediately northeast of km 26 ,  a distance of some 47 km from 

Penticton. 

The claims are situated along "Venner Meadows" a flat to gently 
,. . 

rolling upland area consisting of marshland and gently sloping, 

glaciated, hillsides timbered largely with lodgepole pine, fir and 

aspen. The area has been strongly glaciated and is buried under a 

mantle of transported glacial till and alluvial deposits obscuring 

bedrock over 99 percent of the survey area. A succession of glacial 

terraces can be observed along Fish Creek. The area is drained by 

tributaries of Vaseaux Creek; ranging in elevation from 1350  to 1750  

meters. 

HISTORY 

The main showing, consisting of an auriferous quartz-carbonate 

vein, was exposed in a road cut and staked by Dusty Ewers, Sandy 

McLean and K.G. Thompson of Okanagan Falls in 1973 .  A considerable 

amountof exploration work was carried out in the vicinity of the main 



showing by the above prospectors, Teck (1973 & 1974), Granby (1975 

& 1976), Lacana (1981, 1982, 1983), Rio Algom (19841, Daughtery and 

Associates whose findings are reported in the following assessment 

reports: 5009, 5702, 5886, 8961, 9413, 10410, 10624, 10735, 11276, 

11745, 11798, 12156, 12750, 13113 and 13477. A compilation map 

showing some relavent exploration details is shown in Figure 2. 

REGIONAL AND PROPERTY GEOLOGY 

The claim area covers an erosional remanent (outlier) of Ter- 

tiary volcanic rocks which unconformably overlie mesozoic bath- 

olithic rocks and proterozoic granite gniesses and amphibolites 

(Figure 3). These subareal, continental, volcanic rocks are 

generally known to host several structurally controlled gold and 
* 

silver deposits such as those found near Okanagan Falls (Dusty 

Mac), Orofino Mountain, Whitman Creek (~rett) and Clinton (Black 

Dome). 

The property is underlain by dark green to reddish green, mass- 

ive, feldspar porphyry flows and breccias (andesite or trachy- 

andesite). Light grey to beige, rusty weathering, very fine grain- 

ed massive quartz-feldspar porphyry (rhyolite) and dark green, 

mottled, poorly sorted, volcanic conglomerates and gritstones with 

interbedded narrow coal seams. In the writer's opinion these rock 

units are correlative with similar tertiary volcanic rocks found in 

the White Lake basin, on the west side of the Okanagan Valley, 

which correspond respectively to the Marron Formation, Marama Form- 

mation and White Lake Formation of the Penticton Group (Church, 1973). 

Gold mineralization occurs largely in 0.5 to 3.0 meter 

wide, east trending, steep, southward dipping, quartz + carbonate 



fissure veins and replacement breccias cutting hydrothermally 

altered and brittlely deformed andesites which are overlain by 

conglomerates to the north and bounded by rhyolites to the east. 

Within the mineralized area andesites are pervasively altered 

to a propylitic assemblage consisting largely of chlorite and cal- 

cite but without the presence of visible epidote. Calcite may 

occur as narrow, irregular fracture infillings, which when in- 

tensely concentrated form carbonate cemented crackle breccias. 

It also occurs as medium to coarse grained replacements, sometimes 

associated with brown or red siderite or ankerite and occasionally 

with purple fluorite in irregular veinlets from 1 mm to 5 cm wide. 

Pure grey to white (chalcedonic) quartz veinlets are rare with 
- 

calcite predominating over quartz in carbonate vein replacements 

which are usually devoid of pyrite or other sulphides. At surface, 

quartz veinlets commonly show drusy, medial cavities strongly 

stained with manganese oxides. 

In addition to strong propylitic alteration, andesites may 

also locally develop a strong, pervasive hematite alteration or per- 

vasive argillic (clay) alteration near well developed fault zones. 

Very fine grained, disseminated pyrite may also occur in andesites 

near these fault zones but rarely otherwise. Within and adjacent 

to these fault zones andesites become crushed and sheared giving it 

a cataclastic, or brecciated texture consisting of altered andesite 

clasts set in a fine grainbd, comminuted matrix of broken andesite 

andsecondary chlorite with or without hematite. Sometimes the - 
clasts consist of broken quartz-carbonate veins, or andesite with I I 

i 
disrupted carbonate veinlets. These textures may have been mistakenly 
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*C identified as "agglomeritic" previously although some core intervals 

clearly show rounded, poorly sorted andesitic cobbles which could 

represent subaqueous. lahars rather than true subareal, pyroclastic 

"agglomerates". 

Near fault zones, rhyolites show very strong, pervasive argillic 

alteration accompanied by disseminated pyrite and irregular quartz- 

carbonate veinlets or clay seams. Near the fault plane rhyolites 

become strongly sheared producing a clay-rich fault gouge embedded 

with subangular to rounded, intensely altered, tectonic rhyolite 

clasts. Commonly the fault zone occurs just above and in contact 

with the andesite giving the impression that the clay fault gouge 

represents a "regolith" unconformably overlying the andesite. 

However a regolith, by definition,consists of decomposed, 

weathered, detrital rock derived from and overlying the parental 

bedrock, which in this case is andesite not rhyolite. Nor would one 

expect to find fresh pyrite in an oxidized, leached regolith. The 

rhyolite was observed as veins cutting the andesites, contacts 

with andesite are sharp and often sheared when observed in core. 

There is no evidence of flow banding or bedding planes or flow 

tops, but rather the rhyolite appears to have a massive texture 

suggesting that it may represent an intrusive rather than an ex- 

trusive body. The rhyolite is generally fractured, and carries 

thin carbonate or clay fracture fills but rarely carries quartz 

veinlets although some crackle breccias have been observed but 

do not have the appearance of flow tops or autoclastic breccias. 

TRENCHING AND ROCK CHIP SAMPLING RESULTS 

A program of systematic trenching and rock chip sampling was 

carried out over the area of main interest between OE to 187.53 by 

. . . . 6 /  



digging 18 north-south trenches using aHitachi excavator equipped 

with a 1 yard bucket,from 11 to 17 January and from 8 to 11 Feb- 

ruary, 1988. A total of 550 meters were excavated and 251 rock 

chip samples were collected and assayed for gold. Samples were 

normally collected over two meter sample intervals although some 

one meter fill in sampling was also carried out. Trench locations 

and assay results are plotted in Figures 4a & b. 

The assay results are summarized below and illustrated in 

Figure 8. 

(1) A major, east trending, southwardly dipping fault zone disrupts 

rhyolite and andesite rock units near the base line. Where observ- 
6 

ed the footwall dips 30 to 60 degrees southward and consists of a 

rusty weathering, grey, pyritic, clay-rich fault gouge with rounded 

clasts of broken wallrock. The dip angle appears to shallow eastward 

with surface intersections increasing from 2 meters at OE to 22 

meters at 162.5E 

(2) The footwall, which is usually andesite is strongly propylitic 

in character, with abundant chlorite and secondary carbonate whereas 

the hangingwall is strongly argillic with abundant disseminated 

pyrite. Gold values are invariably low or absent in fault gouge. 

(3) A prominant east-trending, 1.5 to 3.0 meter wide, vertical dipp- 

ing, quartz + carbonate vein was observed at 44W & ION, 2.5E & IN, 

and 150E & 25s which yielded modest gold values. These may represent 

a single vein which has been disrupted by the main fault. - 
(4) A carbonate vein, 0.3 to 1.0 meters wide, trending southeasterly 

and dipping steeply southward, was observed in the vicinityof the' 



"G" trench outcrop shown in figure 4b. This yielded gold assays 
'C 

ranging from 2.77 oz/t over 15cm to 0.08 over 1 meter. At some 

locations adjacent wallrock also carrys gold, 147.5E & 16s 

yielded 0.885 oz/t gold over 1 meter. This vein has been traced 

for 23 meters from 130E & 10s to 153E & 17s. 

(5) In trench 162.53 at 26 to 30s andesites are cut by narrow 

north trending drusy quartz veinlets which yielded 0.352 and 

0.267 oz/t gold over 2 meter intervals. In trench 112.5E, from 

70 to 73 north, in altered conglomerates, a three meter sample 

yielded 0.048 oz/t gold initially, 0.069 oz/t gold upon reassy 

and values from 0.001 to 0.009 oz/t gold upon resampling at 1 

meter intervals. 

(6) A 0.5 meter wide, east trending, subvertical, quartz + 

- carbonate breccia zones, separating andesite from rhyolite, was 

observedin trench 175E & 9s which yielded 0.131 over 2 meters 

and 0.306 oz/t gold from a grab sample. 

(7) In trench 150E & 25S, a lm wide quartz + carbonate vein 

dipping 70° south, was situated in the main fault zone and 

consequently shattered and accompanied by large, adjacent, an- 

gular, quartz breccia fragments embedded in fault gouge, which 

yielded gold assays of 0.017 and 0.006 oz/t over two meters 

each respectively. 

(8) Overburden ranges from 1 to 6 meters thick consisting of a 

base1 chaotic glacial till and an upper sequence of bedded alluvial 

desposts. 



DIAMOND DRILLING RESULTS 

A t o t a l .  531 .7  m e t e r s  (1744 f e e t )  o f  NQ c o r e  were  o b t a i n e d  f rom 9  

d r i l l  h o l e s ,  DDH88-21 t o  DDH88-29, by Beaupre  Diamond D r i l l i n g  

f rom 20 J a n u a r y  t o  6 F e b r u a r y  1988 .  D r i l l  c o r e  was l ogged  by 

t h e  w r i t e r  and  sampled by G e r r a r d  G a l l i s a n t .  D r i l l  h o l e  c o l l a r  

l o c a t i o n s  a r e  shown i n F i g u r e  5 and d r i l l  l o g s  and sample  a s s a y  

r e s u l t s  a r e  l i s t e d  i n  a p p e n d i c i e s  1 & 2 .  The c o r e  i s  s t o r e d  

on t h e  p r o p e r t y  i n  c o r e  r a c k s  l o c a t e d  a t  115E & 50s a s  shown i n  

F i g u r e  5 .  

The p u r p o s e  o f  t h e  d r i l l  p rogram was t o  f u r t h e r  t e s t  t h e  

main zone  d r i l l e d  by Lacana ( W e l l s ,  1 9 8 3 )  l a r g e l y  by means o f  

s h a l l o w  d r i l l  h o l e s .  A b r i e f  summary o f  t h e  pu rpose  and o u t -  

come o f  e a c h  d r i l l  h o l e  i s  g i v e n  be low.  

I)I>IIt39-21 c o l l a r - e d  a t  l l O E  6 2 5 s  was d r l l l e d  nor thward  a t  4'5 d e g r e e s  

1 1 1  ,:n n t t e n l p t  t o  l n t c r s c . c t  t h e  ~ ~ p w a l - d  projection of  a 0 . 5  rnetcr  

I n t e r c e p t  t h a t  y l e l d e d  8 o z / t  g o l d  i n  D D H 8 3 - 9 .  The h o l e  pene-  

t r a t e d  a l ~ e r e d  r h y o l i t e  from 6 t o  20m, t h e r e a f t e r  6.7m of  f a u l t  

gouge and remalned  ~n p r o p y l l t l z e d ,  f o o t w a l l  a n d e s i t e  t o  45.7n1 

w l t h o u t  intersecting s l g n l f i c a n t  g o l d  i n t e r v a l s .  

I)Dlj88-22 co l la red  a t  1 2 5 E  6 26s  w a s  d r i l l e d  no r thward  a t  4 5  d e g r e e s  

111  an attempt t o  f i n d  t h e  l a t e r a l  e x t e n s i o n  o f  I)I)1483-9 g o l d  i n t e r -  

c e p t  again wi thout s u c c e s s .  The l ~ o l e  e n c o u n t e r e d  a1 t e r e d  r l ~ y o l  i t e  

5 t o  10111, t h e r e a f t e r  5.0111 01' f a u l t  gouge ,  t h e  r e n ~ a l n d e r  of  t h e  I ~ o l e  

s t a y e d  i n  p r o p y l l t i c ,  f o o t w a l l ,  a n d e s i  t c .  which was hell lat ized i n  p a r t  

t o  45m. The l a s t  sarnple i n t e r v a l ,  a t  t h e  bot tom of  t h e  h o l e ,  frorn 

. . . . 9 /  



45.0 to 45.72 meters, carried a few grey chalcedonic quartz vein- 

lets which yielded 0.370 oz/t gold. 

DDH88-23 was collared at 137.53 & 25S, drilled northward at 45 

degrees to test the upward projection of gold intercepts of 0.147 & 

0.185 oz/t gold in DDH83-7. The hole encountered, propylitic 

andesite with hematitic and brecciated intervals throughout with- 

out yielding any significant gold intercepts except between 16- 

17m which yielded 0.112 oz/t gold in brecciated andesite with 

irregular, narrow quartz veinlets. 

DDH88-24 was collared at 170E & 32S, drilled at 45 degrees and 

325O azimuth in order to test the subsurface expression of a zone 

of quartz veinlets exposed by trenching at 162.53 & 20 to 24S, 

which yielded 0.31 oz/t gold over 4 meters at surface. The hole 

encountered rhyolite from 5.8 to 7.0m, fault gouge, with small 

quartz vein at 8.65m, to 17m'and propylitic andesite to 45.7m 

without encountering any significant gold mineralization. 

DDH88-25 was collared at 60E & 85S, drilled 45 degrees northward 

in order to test east trending fault zones paralleling the main 

fault, exposed in trenches at 50E and lOOE and a fault which 

yie,lded 0.232 and 0.166 oz/t gold in DDH83-20. The hole encount- 

ered rhyolite from 5.8 to 7m, fault gouge from 7-14.7m, and pro- 

pylitic andesite, which is intermittantly brecciated and hematitic 

down to the end of the hole at 92.7m. No significant gold assays 

were encountered. 

DDH88-26 was collared at 112.5E & 50N, drilled at 45 degrees 



- 
northward in order to test the subsurface expression of a 3 meter 

surface sample of altered conglomerate located at 112.5E & 70 to 

73N which yielded 0.069 oz/t gold. The hole encountered poorly 

sorted, volcanic conglomerate throughout with occasional narrow 

coal seams. Quartz + carbonate veinlets were rare and no signific- 

ant gold values were encountered. 

DDH88-27 was collared at 182E & 27S, drilled at 45 degrees and 

330 azimuth in order to test the subsurface projection of a 

quartz + carbonate breccia vein which yielded 0.306 oz/t gold in 

trench 175E & 10s as well as a 0.432 oz/t gold intercept encountered 

in DDH82-6. The hole encountered rhyolite from 3.65 to 16.lm, 

a 25cm quartz vein at 16m, a fault zone from 16 to 22.5m and - 
propylitic, locally brecciated footwall andesite to 45.7m, with no 

significant gold intercepts. 

DDH88-28 was collared at 187E 6 55s and drilled at 42.5 degrees 

and 55" azimuth in order to test the eastward projection of the 

fault aone under the rhyolite "capping". It remained in rhyolite 

throughout to 103.7m, with the exception of a narrow septum of 

altered andesite encountered between 52 to 57m downhole. 

DDH88-29 was collared at 112E & 6 S ,  drilled vertically to test 

the 8 oz/t gold intercept located in DDH83-9 on the presumption it 

was an emanation from an upward protruding, mineralized pinnacle. 

The hole encountered rhyolitic fault gouge from 



w 
8.53 to 16.85m, ankeritic(?)-calcite replacement from 16.85 to 

18m, and propylitic, locally brecciated and hematitic footwall 

andesite to 57.9m with significant gold intercepts at 32-33m and 

34-35m yielding assays of 0.076 and 0.094 ozlt respectively. 

All the 1982 and 1983 drill core was re-examined and an 

additional 37 core samples were split and assayed as shown in 

Appendix 2. No further significant gold values were obtained with 

the exception of DDH83-9, from 55-56m which yielded 0.120 ozlt. 

GEOPHYSICAL SURVEY RESULTS 

Close comparison of previous VLF-EM and ground magnetic surveys 

conducted by Lacana over the area presently trenched suggests that 

the major fault zone coincides with a weak VLF-EM conductor and 

a coincident magnetic depression. Furthermore, the area underlain 

by rhyolite was expressed as a magnetic high in contrast to altered, 

relatively non-magnetic andesites. It was therefore decided to 

extend the geophysical grid in order to better define the extent 

of the rhyolite and fault structures beyond the area presently 

drilled. 

Two VLF-EM surveys were carried out, a detailed survey, con- 

szsting of 4.5 line km over the main area (Figure 6a) and 8 line 

km over the southwest portion of the Venner claim (Figure 6b). A 

Sabre model /I27 was used to take tilt angles using Cutler, Maine as 

the transmitter at 17.8 khz on north-south lines at 12.5m station 

intervals. A very weak cross-over was detected over the main fault 

zone which may therefore construed to be a weak EM conductor. It 

appears to terminate at about 187.53 near the rhyolitelandesite 

contact zone. Another east trending weak conductor was detected at 



t about lOON of the base line from OE to 5 2 5 3 .  Other anomalies may 

be due to topographic effects and/or operator error in consistantly 

measuring small angles of tilt. 

The same grid was also intended to be surveyed by ground 

magnetics using a Scintrex, MP-2, measuring total field strength. 

Unfortunately only 3.87km of grid were completed due tomalfunction 

of sensor cable. The results are plotted on Figure 7 from which 

it is evident that high magnetic contrasts occur at 275N on lines 

OE and 75E. The survey ought to be completed at some future date 

and further comments are inappropriate until more magnetic data is 

obtained. 

INTERPRETATION 

- 
Based on the foregoing observations the writer offers the 

following geological interpretation of present and past data as 

illustrated in Figure 8 and summarized below. 

(1) A thick succession of andesitic flows belonging to the Marron 

Formation and overlain by volcaniclastics of the White Lake Form- 

ation is invaded by rhyolitic intrusions of the Marama Formation. 

(2) The andesites were brittlely deformed and hydrothermally 

altered to a propylitic assemblage and accompanied by the emplace- 

ment of an east trending steep southward dipping quartz + carbonate 

fissure filling (vein) carrying good gold values locally. In 

addition, the andesite was also injected with narrow, erratically 

dispersed and impersistent quartz + carbonate veinlets which may 

- carry erratic concentrations of electrum from place to place as 

evidenced in the 1982-1983 drill core. There is however a 

(0.3 to l.Om), wide carbonate vein now exposed by 

. . . . 113 



stripping on the dip slope of the "G"-trench outcrop, which yield- 

ed consistently higher gold values up to 2.77 oz/t. 
t 

(3) The andesjte and rhyolites were subsequently faulted by east- 

trending faults, dipping at variable angles southward, which frag- 

mented and di sl ocate'd the pre-existing fissure veins and with strong 

clay alteration, usually accompanied by pyrite in the hanging wall 

and hematitie predominantly in the footwall. These hydrothermal 

events carried no significant gold mineralization. 

(4) Post-mineral dislocation by later faults would explain why 

previous drilling intercepts are discontinuous and sporadic. The 

quartz + carbonate vein appears to remain intact between 44W & 3E 

along the base line and should be drilled according to Cann (1984) 

although this section is located on Energex's Gold claim. 

(5) Thin section examination of selected rock samples (see appendix 

3) indicate pervaisive hydrothermal alteration of rhyolites and 

trachy-andesites resulting in the formation of secondary chlorite, 

leucoxene, quartz, sericite ? (kaolinite), marcasite ( ? ) ,  and 

carbonate. Veinlets consist of (1) aragonite 5 k-feldspar and 

quartz (2) quartz t chlorite and (3) calcite. Unit 3 carrys 

clasts of andesite, trachy-andesite, rhyolite, dacite and quartz 

and is probably an erosional derivative of Unit 1 & 2. Auriferous 

quartzlcarbonate vein is described as a "cherty dacite" breccia. 

(6) The rhyolites to the east probably do not represent an extrus- 

ive 'capping' unconformably overlying an andesitic regolith as 

previously thought. (Although further investigation is required 

by means of magnetic surveys and trenching to confirm the following 

hypothesis.) The rhyolites probably represent, structurally 

disrupted north trending intrusions which dip moderately eastward 



and truncate the quartz + carbonate veins east of 187E. These rhy- 

olite intrusions may adjoin similarly mineralized fissures else- 

where along their strike. 

Drill holes 83-13, 83-19 and 88-28 indicate that the up-dip 

projection of the main fault zone separates rhyolite from andesite 

and trends northwesterly as encountered in drill holes 83-14 and 

83-15. The faulted contact may host auriferous quartz + carbonate 

breccia zones such as the one observed in trench 175E & 10s. This 

contact zone can be traced on a magnetic map produced by Hardy & 

Associates for Lacana in 1982. 

Narrow panels of rhyolite adjacent to andesite, south of the 

core shack, may represent fault slices whereas andesitic panels 

encountered in drill holes 83-13 & 19 may represent upwardly dis- 

placed fault slices or septa (inclusions) enveloped by rhyolitic 

intrusions. 

(7) The presence of auriferous structures suggests a favourable 

geological environment for the presence of gold deposits in 

altered andesitic rocks adjacent to rhyolitic feeder dykes 

or intrusions. 

ITEMIZED COST STATEMENT 

The costs of the above exploration is apportioned as follows, 

according to Gerry D'Angelo, Presidnet of Tigris Minerals Corp- 

oration: 



(1) ~renching (excavator) costs: 60 hours, mob and demob ... $7,202,00 
(2) Drilling costs, 1744 feet @ $19.50/foot plus catwork 

backfilling trenches ................................. 34,723.00 

- (3) Geochemical analysis: 535 samples for gold.. ......... 61785.00 

(4) ~eophysical (VLF-EM/mag) survey costs, 16.3 km...,,.. 4,275.00 

(5) Geological supervision, P. Peto 23 days .............. 7,239.46 

(6) ............................................ Mob/demob 400.00 

(7) Supplies ............................................ 1,119.14 

(8) Food & accommodation ................................. 868.25 

.................................. (9) 4 x 4 truck rental lt500.O0 

(10) Gasoline ............................................. 419-58 

..................................... (11) Equipment rental 835.00 

................. (12) Freight, telephone, office equipment 852.52 

(13) Labor (K. D'Angelo, G .  Gallisant) .................... 7,650.00 

(14) Petrographic descriptions ............................ 469.00 

- SUB-TOTAL $741337.95 

....................................... (15) Administration 2, 598.00 

TOTAL COST $761935.95 

Respectfully submitted 

Peter Peto, Ph-D., F.G.A,C. 
Consulting Geologist 
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I, PETER S. PETO, of 125 BASSETT STREET, PENTICTON, in the 

PROVINCE OF BRITISH COLUMBIA, HEREBY certify as follows: 

(1) I am a consulting mineral exploration geologist. 

(2) I am a graduate of the University of Alberta and hold 
Bachelor of Science (1968) and Master of Science (1970) 
degrees in geology and that I hold a Doctor of Philosophy 
in geology (1975) from the University of Manchester, U.K. 

(3) I am a fellow of the Geological Association of Canada. 

( 4 )  I have been practicing in the geological profession con- 
tinuously since 1975. 

(5) I have personnaly supervised the exploration program 
reported herein on behalf of Tigris Minerals Corporation. 
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J A M E S  V!NNELL. M a n a ~ c r  

JOHN G. PAYNE. Ph. D. Geoloaist 

Report for: Pete Peto, 
Tigris ~inerals Corp,, 
125 Basset Street, 
Kamloops, B.C. 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
V G X  IJO 

P H O N E  ( 6 0 4 )  888-1 323 
Invoice 7131 

February 1988 

Copy to: Keith ~ ' ~ n g e l o ,  
Tigris Minerals Corp., 
304 - 1155 West Pender Street, 
VANCOUVER, B.C., V6E 2P4 

f 
Samples: BL TR 0+50E, TR 50E 0+60Sf TR l00E + 77S, TR l00E 0+80S, Stn, 

150E+6S, L-137-5E + 90N, 58326 (30S, T162.5 E) 

summary: 

Many of the samples are felsic volcanic rocks (rhyolite), 
containing phenocrysts of sanidine and lesser ones of biotite and/or 
hornblende in a groundmass dominated by K-feldspar and lesser 
plagioclase. Others (trachy-andesite) contain plagioclase and lesser 
mafic phenocrysts in a groundmass of K-feldspar and plagioclase, Some 
fragmental types are present, mainly lapilli tuffs of intermediate to 
felsic composition, Rocks are variably replaced by quartz and 
carbonate, and cut by veins dominated by quartz and calcite. 
Marcasite/pyrite and minor chalcopyrite are abundant in some samples, 
Marcasite/pyrite generally has a cubic habit, with slight to locally 
moderate anisotropism. The latter feature is used to distinguish 
marcasite/pyrite from pyrite, 

A: Rhyolite 

BL TR 0+50 E disseminated marcasite/pyrite; quartz 
replacement in groundmass;early veins of 
aragonite-(K-fe1dspar)and of quartz, and late veins 
of calcite 

TR 50E 0+60S calcite/ankerite and quartz-(K-feldspar) 
replacement in groundmass; disseminated 
marcasite/pyrite; veins of calcite-(quartz) and 
quartz-marcasite/pyrite- K-feldspar 

TR l00E + 77s lapilli tuff(?) suggested by variation in 
groundmass texture; replacement patches and 
veinlets of quartz 

(continued) 

SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES - 



TR l00E 0+80S lenses of marcasi te/pyr i te; replacement patches 'and 
veins of quartz- (serici te) 

Stn. 150E+6S replacement patches and veins of quartz 

L-137.5E + 90N lapilli tuff with andesite, trachy-andesite, 
latite, and rhyolite fragments, and lesser ones of 
quartz grains and aggregates in a sparse 
groundmass; replacement patches and veins of quartz 

C: ~ a c i t e  Breccia 

58326 (30S, T162.5E) fragments of cherty and sericitic dacite (no 
K-feldspar) in a matrix of carbonate-quartz, with 
late calcite veins 

John G. payne' 



BL TR 0+50E Porphyritic Rhyolite cut by Veins of Aragonite- 
(K-feldspar), Quartz, and Calcite 

. The rock contains phenocrysts of sanidine and minor muscovite. 
(after biotite), hornblende, and apatite in an extremely fine grained - groundmass dominated by K-feldspar with patches of quartz. Early 
veins are dominated by aragonite-(K-feldspar), and by quartz. A late 
vein is dominated by calcite. 

phenocrysts 
sanidine \ 
biotite 
hornblende 
apatite 

groundmass 
K-feldspar . 

plagioclase 
quartz 
marcasite/pyrite 
Ti-oxide 
chalcopyrite 

replacement patches 
quartz 

veins 
8-10% 1) aragonite- (K-feldspar) 4- 5% 
1- 2 2) quartz 3- 4 

1 3) calcite 1- 2 
minor 

45-50 
17-20 
8-10 
2- 3 
0.3 

trace 

sanidine forms subhedral to euhedral phenocrysts averaging 0.8-2 
mm in size. Several are replaced moderately by very fine grained 
quartz aggregates averaging 0.02-0.05 mm in grain size. 

~iotite forms subhedral phenocrysts averaging 0.2-0.9 mm in 
length. It is altered completely to pseudomorphic muscovite with 
minor to moderately abundant patches of Ti-oxide. 

Hornblende forms a few euhedral to subhedral grains up to 1.5 mrn 
in length. Some are altered completely to very fine grained 
aggregates of quartz and sericite, with much less Ti-oxide and minor 
calcite. Others are altered to extremely fine grained chlorite, with 
or without patches of very fine grained quartz. 

Apatite forms subhedral to euhedral prismatic phenocrysts up to 
0.4 mm in length. 

The groundmass contains lathy plagioclase grains from 0.05-0.1 mm 
in length. These are set in an extremely fine grained aggregate of 
K-feldspar. Quartz forms irregular, extremely fine to very fine 
grained replacement patches up to 1 mm in size. A few replacement(?) 
patches up to 0.9 mm across of quartz consist of grains averaging 0.2 
mm in size. 

~i-oxide (leucoxene) forms a few anhedral patches up to 1 mm 
across of extremely fine grains, in part associated with euhedral 
marcasite/pyrite grains from 0.1-0.4 mm in size. One Ti-oxide patch 
is surrounded by extremely fine grained marcasite/pyrite. 

Marcasite/pyrite forms clusters up to 0.3 mm in size of grains 
averaging 0.01-0.02 mm in grain size, mainly intergrown with 
groundmass. A few subhedral to euhedral grains are from 0.1-0.3 mm in 
size. AnisotropiSm is weak to locally moderate. 

Chalcopyrite forms a very few patches up to 0.03 mm in size in 
coarser marcasite/pyrite aggregates. 

(continued) 



-- The rock is cut by a vein up to 1 mm wide dominated by fine . 
grained, prismatic aragonite, with minor fine grained K-feldspar in 

- patches along vein borders, Another, more irregular vein up to 1.5 mrn 
wide contains very fine to fine grained aragonite with patches of 
extremely fine to very fine grained quartz. 

Quartz forms irregular, extremely fine to very fine grained veins 
up to 1.5 mm in width, and a few very fine grained veinlets up to 0.1 
mm in width; the former contain a few patches of subparallel 
aggregates of chlorite flakes up to 0.1 mrn long, and the latter 
contain minor calcite. 

A late, discontinuous vein up to 1 mm wide consist of fine 
grained calcite. It cuts and offsets the earlier aragonite and quartz 
veins by up to 1 mm. 



Porphyritic Rhyolite cut by Calcite vein 

The rock contains scattered phenocrysts of sanidine and minor 
ones of hornblende and biotite in a groundmass dominated by K-feldspar - and plagioclase. Marcasite/pyrite is moderately abundant in patches, 
seams, and disseminations. The rock is cut by veinlets of 
quartz-marcasite/pyrite-(K-feldspar) and a major vein of 
calcite- (quartz) . 

phenocrysts 
sanidine 5- 7% 
plagioclase minor 
hornblende 4- 5 
biotite minor 
apatite 0.5 

groundmass 
K-feldspar 40-45 
plagioclase 15-17 
calcite/ankerite 10-12 
marcasite/pyrite 2- 3 
replacement patches 
quartz- (K-feldspar) 3- 4 

veins 
1) quartz-marcasite/pyrite-K-feldspar) 1% 
2) calcite- (quartz) 5- 7 

sanidine forms subhedral to euhedral phenocrysts from 0.2-1.2 mm 
in size. Some coarser ones are replaced strongly by calcite/dolomite, 
with or without minor quartz. 

plagioclase forms a very few prismatic phenocrysts up to 0.3 mm 
in length. 

Hornblende forms equant, euhedral phenocrysts from 0.5-1.7 mm in 
size; they are altered completely to very fine grained aggregates of 
quartz with minor to moderately abundant chlorite and/or calcite. A 
few patches are replaced by extremely fine grained chlorite with less 
~i-oxide. 

Biotite forms a very few phenocrysts up to 0.7 mm long. They are 
replaced completely by aggregates of sericite/chlorite-quartz with 
minor Ti-ox ide. 

Apatite inclusions are common in hornblende and biotite 
phenocrysts, as prismatic to equant grains 0.03-0.15 mm long. Many of 
them have a pale orange color, possibly from limonite. It also forms 
scattered euhedral prismatic phenocrysts from 0.07-0.1 mm in size in 
the groundmass away from mafic minerals. 

The groundmass is dominated by an extremely fine grained 
aggregate of K-feldspar and lesser plagioclase, with the latter 
commonly forming ragged lathy grains up to 0.05 mm in length. Quartz 
forms irregular, extremely fine to very fine grained replacement 
patches up to a few mm across, and a few very fine to fine grained 
patches averaging 0.2-0.5 mm in size, in part with K-feldspar. 
~alcite/ankerite forms very irregular, very fine grained replacement 
patches up to 2 mm in size. 

~arcasite/pyrite forms disseminated, subhedral to euhedral cubic 
grains averaging 0.02-0.03 mm in size, with a few up to 0.1 mm across, 
and clusters up to 0.3 mm across of similar grains. Disseminated 
marcasite/pyrite commonly is concentrated moderately in wispy seams. 

The rock is cut by discontinuous veinlets up to 0.7 mm wide of 
pyr i te-quartz- (K-feldspar) . 

A major vein up to 2 mm wide is dominated by very fine to fine 
grained calcite with minor subhedral quartz. 



TR lB0E + 77s Altered Rhyolite Lapilli ~uff(?) 

The rock contains minor phenocrysts of sanidine and hornblende in 
a groundmass of extremely fine grained feldspars with disseminated. - grains and patches of chlorite/biotite and of marcasite/pyrite. 

patchy variation in texture in the groundmass suggests that the rock 
may be fragmental. Quartz forms irregular replacement patches and a 
few discontinuous late veinlets. Limonite/hematite is common in 
patches and on fractures. 

phenocrysts 
sanidine 4- 5% 
hornblende 1- 1.5 
apatite minor 

groundmass 
K-feldspar/plagioclase 70-75 

coarser 20-25% 
finer 50-55 

chlorite/biotite 8-10 
marcasite/pyrite 2- 3 
~ i - o x  ide 0.3 
apatite 0.1 

replacement patches and veins 
quartz 8-10 

sanidine forms subhedral prismatic phenocrysts averaging 0.5-1 mm 
in size. Most are altered moderately to strongly to quartz and 
yellowish green to brown chlorite/biotite(?) . 

~ornblende phenocrysts average 0.3-0.5 mm in size, with a few up 
% to 1.3 mm long. They are altered completely to very fine grained 

quartz with patches and seams of extremely fine grained 
chlorite/biotite. 

Apatite forms a few euhedral prismatic phenocrysts up to 0.3 mm 
long. 

The groundmass is dominated by feldspars in extremely fine 
grained aggregates. Patches up to several mm across (which may be 
fragments) contain lathy to feathery plagioclase(?) up to 0.05 mrn in 
length grading into finer grained, anhedral K-feldspar. These are 
surrounded by zones of equant grains averaging 0.003-0.01 mm in grain 
size (possibly tuffaceous). Disseminated in the groundmass are single 
grains and aggregates of extremely fine grained, yellow-brown to 
greenish-brown chlorite/biotite. One patch up to 1.8 mm in size is 
dominated by yellowish green chlorite/biotite. Marcasite/pyrite is 
concentrated in a few patches as disseminated grains averaging 
0.02-0.05 mm in size, with a few up to 0.2 mm across. Ti-oxide forms 
patches up to 0.1 mm in size of extremely fine grained aggregates. 
Apatite forms disseminated prismatic to acicular grains averaging 
0.04-0.07 mm in length. 

Quartz forms extremely fine grained, pervasive replacement in 
diffuse patches up to a few mm across, and well defined patches up to 
0.5 mm in size of very fine grained aggregates. A few irregular, 
discontinuous, very fine grained quartz veinlets are up to 0.15 mm in 
width. 

The rock contains seams and patches of extremely fine grained 
limonite/hematite formed during weathering. 



TR-100E 0+80S porphyritic Trachy-andesite 

The rock contains phenocrysts of plagioclase and lesser ones of 
biotite in a groundmass dominated by K-feldspar with scattered latby - plagioclase grains and disseminated patches of marcasite/pyrite. ~t 
contains replacement patches and veinlets of quartz. ~imonite is 
common. 

phenocrysts 
plagioclase 8-10% 
biotite 1- 2 
hornblende 1 

groundmass 
K-feldspar 65-70 
plagioclase 10-12 
marcasite/pyrite 3- 4 
apatite minor 
replacement patches and veins 
quartz-sericite 4- 5 

plagioclase forms subhedral to euhedral phenocrysts from 0.5-3 mm 
in size. ~t is altered strongly to completely to extremely fine 
grained sericite. 

~iotite forms subhedral flakes from 0.3-1 mm in average size, It 
is altered completely to pseudomorphic muscovite with minor Ti-oxide. 
One large grain contains lenses of extremely fine grained replacement 
quartz along cleavage. 

Hornblende forms a few euhedral, prismatic phenocrysts up to 1 mm 
long. ~t is altered completely to very fine grained quartz with much 
lesser sericite (concentrated in seams parallel to the c-axis of 
hornblende), moderately abundant patches of extremely fine grained 
~i-oxide, and minor prismatic inclusions of apatite up to 0.07 mm 
long. 

The groundmass contains scattered lathy plagioclase grains from 
0.05-0.1 mm in average length. These are set in a groundmass of 
anhedral feldspars averaging 0.002-0.01 mm in grain size. Ti-oxide 
and marcasite/pyrite form disseminated grains and clusters up to 0.1 
mm in size of grains averaging 0.005-0.01 mm in size. 

~arcasite/pyrite is concentrated in lenses up to several mm long, 
in which it forms abundant disseminated grains averaging 0.02-0.05 mm 
in size, with a few patches up to 1.2 mm across of subhedral to 
euhedral grains up to 0.5 mm in size, In some patches, sulfide grains 
appear to have been finely granulated. Anisotropism is weak to 
locally moderate. 

Apatite forms disseminated subhedral to euhedral, 
prismatic to acicular grains from 0-05-0.1 mm in average size. 

The rock contains replacement patches and veins of quartz. 
Replacement patches are very irregular in outline and consist of 
extremely fine grained quartz (0.01-0.02 mm) with minor sericite. The 
veins contains patches up to a few mm across of anhedral to slightly 
prismatic grains averaging 0.03-0.07 mm in size. These are intergrown 
with patches of quartz grains averaging 0.1-0.5 mm in size and 
extremely fine grained, commonly interstitial patches and seams of 
sericite. 

~imonite is common on fractures and in altered phenocrysts, and 
less common in patches in the groundmass. 



Stn. 150E+6S porphyritic Trachy-andesite cut and replaced by Quartz 

  he sample contains phenocrysts of plagioclase, biotite, and 
hornblende in a groundmass dominated by K-feldspar with lesser 

- plagioclase. Quartz forms replacement patches and late veins. 

phenocrysts 
plagioclase 
biotite 
hornblende 
apatite 

groundmass 
plagioclase 
K-feldspar 
zircon 
limonite 

replacement 
quartz 

veins 
quartz 

5- 7% 
5- 7 
3- 4 

minor 

12-15 
55-60 
trace 
minor 

plagioclase forms subhedral to euhedral phenocrysts averaging 
0.7-1 mm in length. Alteration is strong to complete to patches of 
extremely fine grained sericite stained yellow by limonite. Some of 
the phenocrysts may originally have been K-feldspar; however, the 
nature of the alteration suggests that they were plagioclase. 

~iotite forms subhedral to euhedral phenocrysts from 0-3-1.5 mrn 
in length, phenocrysts are replaced completely by extremely fine 
grained aggregates of quartz, with moderately abundant disseminated 

- patches of Ti-oxide. Textures outline the original cleavage of 
biotite. Quartz grains commonly are oriented perpendicular to biotite 
cleavage in thin bands separated by Ti-oxide. 

Hornblende forms subhedral to euhedral phenocrysts averaging 
0.2-1 mm in size. These are altered to quartz and Ti-oxide, and do 
not show any original texture, except in some, which show the typical 
hornblende crystal outlines. 

Apatite inclusions are common in many of the hornblende 
phenocrysts and in a few of the biotite phenocrysts. Apatite forms 
subhedral to euhedral grains averaging 0.07-0-1 mm in size. 

The groundmass contains lathy plagioclase grains from 0.05-0.15 
mm in length in an extremely fine grained groundmass dominated by 
K-feldspar, with lesser sericite and moderately abundant limonite. 
~i-oxide forms disseminated patches up to 0.1 mm in size of extremely 
fine grains. Pyrite forms a few subhedral to euhedral grains 
averaging 0.03-0.07 mrn in size; it probably is altered to 
limonite/hematite. 

The rock is somewhat brecciated, and replaced by extremely fine 
to very fine grained patches of quartz, in part with moderately 
abundant extremely fine grained patches of sericite. 

Quartz veins up to 1 mm wide cut the rock, These are very fine 
to fine grained, and locally contain minor sericite; they probably are 
related in origin to the replacement breccia groundmass. 

Late seams and a few patches consist of extremely fine grained 
limonite formed during weathering. 



L-137.5E + 90N Intermediate Lapilli Tuff with replacement Quartz 

The rock contains fragments up to 1 cm in size of a wide variety 
of volcanic flows ranging from andesite to rhyolite, and lesser 
fragments of quartz, plagioclase, replacement quartz, and 

t quartz-plagioclase aggregates. These are set in a sparse groundmass 
of K-feldspar-plagioclase-sericite, which is partly replaced by 
patches of quartz. 

fragment types ( %  very approximate) 
1) andesite 
2) trachy-andesite 
3) rhyolite 
4) dacite/latite 
5) replacement quartz patches, vein 
6) quartz grains 
7) quartz aggregates 

groundmass 
replacement, vein quartz 

Andesite fragments contain prismatic to lathy plagioclase grains 
averaging 0.07-0.15 mrn in length in a groundmass of finer grained 
plagioclase, lesser chlorite, and moderately abundant disseminated 
opaque (Ti-oxide +/- pyrite). Some fragments contain up to 5% 
plagioclase and/or hornblende phenocrysts. Plagioclase forms 
phenocrysts up to 0.8 mm in size; these are altered slightly to 
sericite. Hornblende phenocrysts are up to 0.2 mm in size, and are 
replaced completely by chlorite as in the groundmass. One large 
fragment contains a phenocryst of hornblende up to 1.7 mm in size; it 
is replaced by extremely fine grained quartz with irregular patches of - chlorite/sericite and minor Ti-oxide. It contains a few crystals of 
apatite up to 0.2 mm in size. One fragment contains a euhedral pyrite 
cube 0.3 mm across. A few andesite(?) fragments contain minor 
plagioclase phenocrysts and slender lathy plagioclase grains in a 
groundmass dominated by light greenish brown chlorite/sericite and 
lesser plagioclase. 

One andesite fragment contains phenocrysts of plagioclase and 
hornblende averaging 0.1-0.2 mm in size in an extremely fine grained, 
slightly foliated groundmass containing lathy plagioclase. 

A few fragments of hypabyssal andesite contain plagioclase 
phenocrysts up to a few mm across in a groundmass of very fine grained 
plagioclase with much less interstitial chlorite. Plagioclase 
phenocrysts are altered strongly to sericite, and minor hornblende 
phenocrysts are altered completely to chlorite. 

A few fragments are aggregates of anhedral plagioclase and quartz 
grains from 0.2-0.5 mm in size, with interstitial patches of extremely 
fine grained sericite. 

A few fragments up to several mm across are of latite/dacite; 
they have a patchy texture defined by moderate variation in the ratio 
of sericite to extremely fine grained plagioclase/quartz. Opaque is 
moderately abundant as extremely fine, disseminated grains and 
clusters, the latter up to 0.3 mm across. Some contain a few 
plagioclase phenocrysts up to 0.4 mm in size, and others contain 
equant plagioclase phenocrysts from 0.05-0.1 mm in size. 1n some, the 
groundmass is replaced slightly to moderately by irregular extremely 

- fine grained patches of quartz. 

(continued) 



Trachy-andesite forms several fragments up to a few mm across, 

- ~t contains lathy to prismatic plagioclase up to 0.1 mm in grain size 
surrounded by finer grained K-feldspar and plagioclase, with minor 
chlorite/sericite, ~i-oxide, and apatite. In some fragments the 
groundmass is replaced moderately by irregular patches of very fine 
grained quartz. A f.ew fragments contain phenocrysts up to 2 mm in 
size of plagioclase, partly replaced by irregular patches of 
K-feldspar. 

Rhyolite fragments up to 1.5 cm in size are dominated by 
extremely fine grained intergrowths of K-feldspar and plagioclase, 
with moderately abundant chlorite-limonite and minor apatite. Some 
fragments contain phenocrysts of sanidine up to 0.7 mm in size. 

Hypabyssal dacite contains phenocrysts of plagioclase up to 0.3 
mm in size in a groundmass of plagioclase, K-feldspar, and lesser 
quartz averaging 0.03-0.07 mm in grain size. Minor minerals include 
sericite/chlorite and Ti-oxide. 

Quartz forms angular grains averaging 0.2-0.5 mm in size, with a 
few up to 1 mm across; these may represent original phenocrysts. 

One fragment 1 mm across is of a metamorphosed(?), very fine to 
fine grained quartz aggregate with minor sericite patches; quartz 
appears to have been partly granulated to extremely fine subgrains. A 
similar fragment 1.5 mm across is of slightly recrystallized fine to 
medium grained quartz. 

One fragment several mm across consists of extremely fine grained 
replacement quartz and very fine to fine grained veins and patches up 
to 2 mm wide. smaller fragments (up to 1.5 mm in size) are of very 
fine grained to extremely fine grained quartz with much less 
chlorite/sericite. Some patches contain a few relic ~i-oxide 
aggregates up to 0.3 mm in size in open networks and dendritic 
aggregates intergrown with quartz and lesser yellow sericite/limonite. 

The groundmass is difficult to distinguish from some of the 
fragments. It is extremely fine grained and dominated by feldspars 
and sericite. Quartz forms extremely fine to very fine grained 
replacement patches and veinlets in the groundmass. 



58326 (30S, ~162.5~) Brecciated Cherty and Sericitic ~ a c i t e  with a 
Matrix of Carbonate-Quartz; Late Calcite veins 

The rock contains fragments of cherty and sericitic dacite 
.- averaging a few mm across in a variable groundmass of carbonate and 

lesser quartz. Late veins are of calcite. 

fragments 
cherty dacite 30-35% 
sericitic dacite 10-15 

groundmass 
carbonate 25-30 
quartz 15-20 
chlorite-kaolinite 1- 2 

veins 
calcite 4- 5 

Cherty dacite fragments contain scattered phenocrysts of 
plagioclase and minor biotite. Plagioclase forms grains from 0.1-0.3 
mm in size. It is altered strongly to sericite. Biotite forms ragged 
flakes up to 0.2 mm in size. It is partly fresh, with pleochroism 
from straw to medium brown. Ti-oxide forms extremely fine grains on 
borders of biotite and along cleavage planes. 

The groundmass of the cherty dacite is dominated by equant, 
interlocking grains of plagioclase/quartz averaging 0.005-0.01 mm in 
size, with disseminated grains and scattered patches of finer grained 
(0.002-0.005 mm) chlorite. Apatite forms scattered subhedral to 
euhedral prismatic grains up to 0.12 mm in length, and acicular grains 
up to 0.2 mm long. Marcasite/pyrite forms scattered cubic grains 
averaging 0.01-0.02 mm in size, with moderately abundant coarser 
grains from 0.03-0.07 mm in size, and a few up to 0.2 mm across. 
~i-oxide forms patches up to 0.2 mm across of extremely fine grained 
aggregates. Some fragments are replaced slightly to moderately by 
very fine grained patches and veinlets of quartz. 

The other type of fragments is dominated by a pale brown 
groundmass of extremely fine grained sericite(?)-clay(?) intergrown 
with plagioclase/quartz averaging 0.002-0.005 mm in grain size. A few 
mafic phenocrysts up to 0.3 mm in size are altered completely to 
sericite. The fragments commonly contain abundant disseminated 
marcasite/pyrite grains averaging 0.02-0.03 mm in size, and scattered 
apatite grains up to 0.1 mm long. Some fragments are replaced 
moderately by ragged porphyroblastic grains of carbonate. A few large 
fragments of cherty dacite contain patches up to 0.8 mm in size of 
this rock type. 

The rock is replaced by irregular patches of very fine grained 
carbonate and of quartz. Carbonate has abundant dusty inclusions and 
moderately high relief, suggesting that it is dolomite or ankerite; 
however, a vigorous reaction with cold dilute H C ~  suggests that it is 
calcite, and the higher relief is a function of the dusty inclusions. 
Quartz commonly occurs along borders of patches against fragments, 
where it forms subhedral grains averaging 0.05-0.1 mm in size growing 
outwards from the fragments into the carbonate. Scattered through 
carbonate aggregates are interstitial patches up to 0.7 mm in size of 
extremely fine grained (0.002-0.003 mm), equant, pale brown 
chlorite-kaolinite, and locally patches up to 0.15 mm in size of very 
fine grained (0.01-0.02 mm) flakes of chlorite. Chalcopyrite forms a 
few equant grains and interstitial patches up to 0.05 mm in size 
associated with ankerite and locally with quartz. 

Late veins up to 1 mm wide and a few replacement patches consist 
of fine grained calcite, which is relatively free of dusty inclusions. 
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