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SUMMARY 

The primary purposes of this program were to drill-test 
chargeability anomalies on the Pem grid, and to expand the grid in 
areas with unclosed chargeable zones. Between November 5 and 
December 2, 1992, 758 m of NQ diamond drilling and 25.6 km of line 
cutting were completed. 

Four of five priority-one drill targets were tested with five 
holes. These holes intersected sedimentary rocks in the 
westernmost site, and intermixed felsic and intermediate volcanic 
rocks closer to the previously defined gold zone. Most volcanic 
rocks close to the gold zone contained disseminated sulphides 
consisting of an average of 3-4% sphalerite, 1-3% pyrite and/or 
pyrrhotite, and traces of galena, arsenopyrite and chalcopyrite. 
Zones with elevated gold content occur both in felsic (0.63 g/t or 
0.018 oz/t across 76 m; hole BD 92-33) and intermediate (0.72 g/t 
or 0.021 oz/t across 47.5 m; BD92-35) volcanic rock hosts. 
Mineralization and gold distribution do not appear to be 
lithologically controlled. 

Drill hole DAV-11 was relogged and it appears that the highest- 
grade gold mineralization is shear-hosted. Mineralization 
intersected in this year's drilling was predominantly disseminated. 
It is possible that widespread disseminated sulphides occur 
peripheral to gold-bearing shear zones. These shears may not 
contain sufficient volume of sulphides to be clearly outlined in an 
IP survey. 

The existence of northwest-trending faults in the mineralized zone 
as interpreted from magnetic and VLF data have been tentatively 
confirmed. They appear to dip steeply to the southwest. Units in 
the gold zone have been cut by closely-spaced faults which have 
juxtaposed alternating slices of felsic and intermediate volcanic 
rocks. These faults do not appear to be related to mineralization. 
They cut all noted mineralized rocks but show no signs of veining 
or of localization of mineralization. 

Faulting has confused the stratigraphy such that bedding 
orientations are still unclear. 

The zone with disseminated sulphide mineralization hosting the gold 
and silver zones is a significant feature, the limits of which are 
not defined. It is still possible that this zone contains ore- 
grade gold-bearing intervals, or that it is peripheral to a higher- 
grade shear-hosted deposit. The sulphide zone should be defined 
and better tested with a minimum of 1,500 m of diamond drilling. 
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1.0 INTRODUCTION 

1.1 Prosram Obi ectives 

The main objective of this program was to drill-test the first 
priority targets as outlined in the Recommendations section of 
the Geology, Geochemistry and Geophysics Report on the 
Blackwater-Davidson Property (G. Allen, November 1992). These 
targets were primarily chosento test chargeability anomalies, 
some with coincident soil geochemistry anomalies, as outlined 
in the previous programs. 

1.2 Work Comuleted 

Between November 5 and December 2, 1992, a total of 166 
mandays (Granges employees only, including mobe and demobe) 
were spent in the field on this project. 

1.2.1 Diamond Drilling 

A total of 758.47 m (2,577') of drilling was completed 
in five holes, testing four of the five priority 1 
targets. 

1.2.2 Line Cuttinq 

The Pem grid was expanded in areas with unclosed IP 
anomalies. This expansion consisted of: 

- Lines 21, 22, 23, 24 and 25+00W on the Pem grid 
from 10+00S to 10+00N. 

- Lines 2, 4, 6 and 8+00W on the Pem grid from the 
10+00S tie line to 30+00S. 

- Lines 1+00W, 1+00E and 3+00E on the Pem grid from 
the Pem 10+00S tie line to the Deb grid base line. 

- Line 15+00W on the Deb grid (Pem Grid O+OOW) from 
the Deb 0+00 BL to the 30+00S Pem tieline (-750 m). 

The linecutting outlined above including tie lines and 
baselines (Figure 10) totals 25.6 km. Approximately 22 
km of crosslines have been chained and picketed, and 
are ready for geophysical surveying and soil sampling. 

1.2.3 Surve~inq usins a GPS Unit 

To better define the claim locations and positions of 
the grids, several claim posts, grid points and all 
drill collars were surveyed using a Magellan 5000 GPS 
unit (Figure 9). The Magellan 5000 is a survey 



instrument which uses signals from satellites to 
calculate a position. Data are included in Appendix V. 

1.2.4 Reclamation 

Several debris piles from previous road-building and 
clearing activities were burned and levelled. The old 
camp was levelled and garbage buried. Felled and 
damaged trees along road sides in the vicinity of the 
drill sites were bucked and knocked down onto the 
ground as much as possible. All new roads, drill sites 
and the new camp were seeded with a 2:l mixture of 
Timothy and Alsike clover. 

This reclamation work covered an estimated 29,300m2. 

1.3 Location and Access 

The property is accessed from Vanderhoof via the all-weather 
Kluskus main logging road (Figure la and lb) . At kilometre 
146.5 on the Kluskus road a 4-wheel drive road heads off to 
the east for approximately 17 km to the camp. Driving time 
from Vanderhoof to the property is between 3 and 4 hours. 

1.4 Prouertv Ownership and Claim Information 

The Blackwater-Davidson property is wholly-owned by Granges 
Inc. It consists of 22 claims totalling 304 units (Figure 2). 

Claim information is summarized in the following table. 
Expiry dates shown do not include possible extensions as a 
result of assessment work covered by this report: 

Claim Size 
Claim No. Claim Name Units Due Date 

Deb No 
Mike 
MO 
George 
Faw 3 
Faw 4 
Faw 11 
Faw 5 
Faw 1 
Faw 6 
Faw 12 
Faw 13 
Faw 14 
Faw 15 

June 
Aug . 
Aug . 
Aug . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
Nov . 
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Claim Size 
Claim No. Claim Name Units 

Faw 2 
Faw 7 
Faw 8 
Faw 9 
Faw 1 0  
Pem 
Noodle 
Ken 

Due Date 

Nov. 24 /95  
Nov. 24 /95  
Nov. 24 /95  
Nov. 24 /95  
Nov. 24 /95  
Mar. 1 8 / 9 8  
Oct. 23 /98  
Oct. 31 /98  

Total Units: 304 - 

1 . 5  Previous Work 

A summary of previous work programs conducted on the property 
is given below. Descriptions of programs conducted between 
1973  and August 1987  are extracted from a report by Haynes 

Sept. 1976  

Mar. 1977  

Nov. -Dec . 
1 9 7 9  

Feb. 1 9 8 1  

June 1 9 8 1  

Aug. 1 9 8 1  

Nov. 1 9 8 1  

July 1982  

July 1983  

Sept. 1984  

Results of the Tahtsa regional silt survey for 
porphyry copper mineralization, located 
anomalous silver, lead and zinc in the Mt. 
Davidson area. A wide spaced soil sample survey 
was carried out northeast of Mt. Davidson. 

Soil sample and ground magnetometer surveys 
follow-up of 1973 soil results. 

Staking of the Pem claim. Pulse EM survey on 
the Pem claim. 

Vector Pulse EM survey on the Pem claim. 

Helicopter EM and magnetometer survey 

Staking of the Deb #1 claim. 

Horizontal Loop EM survey on the Deb # 1  claim. 

Reconnaissance mapping Mt. Davidson area. 

Soil sample and ground magnetometer surveys on 
the Pem claim. 

Hammer seismic survey. 

Hand trenching and VLF survey on the Pem claim. 



Aug. 1985  Winkie drilling ( 2 1 . 6 4  m) on the Pem claim. 
Holes Dav 1 - 2 .  

Sept. 1 9 8 5  Diamond drilling (485 .38  m) on the Pern claim. 
Holes Dav 3 - 8 .  

Oct. 1985  Staking of the Noodle and Ken claims. 

July-Au~. 
1 9 8 6  Construction of access road 

Sept. 1 9 8 6  Percussion drilling (1524  m) on the Pern claim. 
RC 1 - 3 4 .  

July-NOV . 
1 9 8 7  Diamond drilling ( 2 7 2 4 . 6 1  m) on the Pem claim. 

Holes 9 - 3 1 .  

Aug. 1 9 8 7  Staking of Mike, Mo and George claims 

Nov. 1 9 8 7  Staking of Faw 1 - 1 5  claims (194  units) 
peripheral to older claim blocks. 

July-Aug. 
1 9 9 2  Pem grid expanded and soil sampled. Deb grid 

soil sampled. Geological mapping was conducted 
on the property and surrounding area. IP, mag 
and VLF surveys conducted over the entire Pern 
grid and part of the Deb grid. Stream sediment 
samples were collected from every significant 
drainage on the property. 

1 . 6  Logistics 

This drilling program was conducted out of a camp constructed 
on the property in the vicinity of 6+00W, 3+00N. The camp was 
constructed and maintained by the drilling contractor (J.T. 
Thomas; subcontracted to Pellow Construction, Smithers). Camp 
consisted of: 

- 5  1 4 ' x  1 6 '  sleeping tents (one doubling as an office) 
with a combined capacity of 1 8  persons. 

- 1 kitchen/dining tent 

- 1 core shack 

- 1 core cutting shack. 



All tents have wooden frames, plywood floors, and 4' plywood 
walls. The frames have been left standing (without tents) on 
site and are Granges' property. 

The access road to the property has been barricaded with large 
boulders at Davidson Creek to prevent vandalism of the camp. 
A cat would be needed to open the road prior to commencement 
of any future programs. 

2.0 GEOLOGY 

2.1 Resional Geolow 

The Blackwater-Davidson property is in Stikinia Terrane, an 
allochthonous oceanic arc within the Intermontane Belt 
(Andrew, 1985; Monger, et al, 1982). 

Only limited regional government mapping has been conducted in 
the property area, This overview of the regional geology is 
based largely on a map compiled by Tipper, Campbell, Taylor 
and Stott (1974; Parsnip River, Map 1424A), data from which 
was subsequently used to construct a geological base for the 
mineral inventory map (Figure 3 ) .  

The region is largely underlain by rocks of the Lower to 
Middle Jurassic Hazelton Group. This group of rocks has been 
sub-divided into a lower sedimentary unit, a middle unit of 
andesitic to rhyolitic volcanic rocks, and an upper unit of 
intercalated mafic to intermediate volcanic and sedimentary 
rocks. 

These rocks have been intruded by stocks of the Upper 
Cretaceous to Eocene (Tipper, et al, 1974) Quanchus Intrusions 
which range in composition from granite to diorite. 

Overlying and probably in part crosscutting the Hazelton Group 
are rocks of the Upper Cretaceous to Tertiary Ootsa Lake 
Group. This group consists largely of felsic volcanic rocks 
intercalated with lesser amounts of intermediate volcanic and 
sedimentary rocks. 

These rocks, which now appear to occur in isolated patches due 
to partial cover by younger overlying andesite flows and 
olivine plateau basalts, may have formed a relatively 
continuous cover along a northwest-trending belt over 300 km 
long. Volcanic rocks in the Ootsa Lake Group are probably 
coeval with the Quanchus Intrusions and may be their extrusive 
equivalents. It is felt that these volcanic rocks formed, at 
least in part, in caldera settings (Andrew, 1985). 

Overlying all of the above mentioned rocks are andesitic to 
basaltic flows of the Oligocene and Miocene Endako Group. 
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GEOLOGICAL LEGEND 
STRATIFIED ROCKS 

TERTIARY 
MIOCENE AND PLIOCENE 

[ MPvb ( Olivine basalt flows, breccia, t u f ,  

OLIGOCENE AND MIOCENE 

I ENDAKO GROUP: Andesite, basalt, daci te 

UPPER CRETACEOUS AND LOWER TERTIARY 

KTOL ] OOTSA LAKE GROUP: Rhyolite, dacite, trachyte, 
sandstone, shale, conglomerate 

CRETACEOUS 

1 K s v  I Andesite, tu f f ,  breccia, argi l l i te, arkose, 
conglomerate 

L I 

LOWER CRETACEOUS 

SKEENA GROUP: Conglomerate, greywacke, shale, 
coal, volcanic breccia 

JURASSIC 
MIDDLE JURASSIC 

HAZELTON GROUP (part) ,  undivided; basalt, andesite, 
t u f f ,  breccia, greywacke, mudstone, conglom'erate 

LOWER JURASSIC 

HAZELTON GROUP (part) :  Andesi t l c  to rhyoli  t i c  t u f f ,  
breccia, flows, 8edlments 

I -1Jns I HAZELTON QROUP (part) :  Shale, conglomerate, 
grey wacke 

UPPER TRIASSIC AND LOWER JURASSIC 

TAKLA GROUP: Andes1 te, basalt, t u f f ,  breccia, 
conglomerate, grey wacke, shale, limes tone 

TRIASSIC 
UPPER TRIASSIC I] Limestone 

PLUTONIC ROCKS 

TERTIARY 

I Tg I Granodlorite, quartz diorite, quartz monzonlte 

CRETACEOUS AND/OR TERTIARY 

QUANCHUS INTRUSIONS: Granodiorite, quartz d ior i te,  
d ior i te,  granite 

JURASSIC 
LATE JURASSIC ( in whole or i n  part)  

I 1 I LJg I Granlte, granodlorlte, d ior i te 

Geological legend and baae derived from: 

Tipper; H.W., R.B. Campbell, G.C. Taylor and D.F. Stott 
(compilers)( 1974): Parsnlp Rlver, Sheet 93; Geological 
Survey o f  Canada, Map 1424A, 1:1,000,000 

Tipper, H.W. (1963): Nechako River; Geological Survey o f  
Canada, Map 1 13 1A (Memoir 324), 1:253,440 

To accompany Frgufe: 3a 
JAN. 1993 



The youngest rocks in the region are extensive flows of 
Miocene and Pliocene olivine basalt, possibly oceanic in 
origin. 

No structural interpretation has been made on the map by 
Tipper, et al. From mapping done in the Blackwater-Davidson 
property area, air photo interpretation and from distribution 
of lithologic units, it appears that the area has been cut by 
a series of northeast-trending faults. Slickensided shear 
surfaces observed in the field suggest that they are strike 
slip faults. 

These faults occur along prominent linear valleys and appear 
to be the most recent and prominent structural features in the 
region. They affect contacts with the youngest basalt flow 
rocks in the area, but it is unclear if the flows are 
following paleo-topography defined by faults, or if faults 
actually cuts these rocks as well. 

The Blackwater-Davidson property area will be included in a 
regional mapping project currently being conducted by Dr. L. 
Diakow of the B.C.G.S. Understanding of the geology of the 
area will undoubtedly be greatly enhanced by this work. 

2.2 Economic Setting 

The Blackwater-Davidson property is located 15 km southwest of 
the Capoose prospect and 30 km east of the Wolf prospect 
(Figure 3). The Equity silver mine lies 145 km northwest of 
the property, within the same terrane. 

Ages of these deposits or prospects fall within the range of 
ages of the Quanchus Intrusions. Much of the mineralization 
in the region, therefore, is probably genetically linked to 
this group of intrusions. 

2.2.1 Cavoose Prosuect 

The Capoose property covers a large low-grade silver 
prospect with an estimated reserve of 28.3 million 
tonnes grading 36.0 g/t silver and 0.30 g/t gold (Annual 
Report to the Securities Exchange Commission, 
Washington, D.C. ; File number 1-9025, December 31, 1987. 
Also; Haynes, 1990). Mineralization in two of the three 
zones consists of disseminated pyrite, sphalerite, 
galena, chalcopyrite and arsenopyrite hosted in Late 
Cretaceous Maatrichtian rhyolite sills (dated at 68.4 to 
70.3 ma) intruding Lower to Middle Jurassic Hazelton 
Group volcanic and sedimentary rocks (Andrew, 1985). 
The rhyolite sills are coeval with the Capoose batholith 
(part of the Quanchus Intrusions) which has been dated 
at 67.1 ma (Haynes, 1990) . 



K. Andrew (M.Sc. thesis, U.B.C., 1985) felt that 
sulphides were deposited as a result of circulating 
fluids caused by the emplacement of the rhyolite sills, 
giving the mineralization an age of roughly 68 ma. Tom 
Schroeter (B.C.G.S.), however, thought that dating of 
alteration minerals related to the mineralization at 
Capoose, gave an age of 49 ma (pers. comm.) . This would 
suggest that mineralization at the Capoose and Wolf 
properties formed at approximately the same time. 

2.2.2 Wolf Pros~ect 

The Wolf prospect is a classic near-surface (100 m) 
epithermal system hosted in Eocene Lutitian (50-42.1 m) 
rhyolites of the Ootsa Lake Group (Andrew, 1985). Host 
rocks have been hydrofractured and cemented with opaline 
chalcedony, cut by bladed quartz veins (pseudomorphs 
after calcite, apparently indicative of boiling), and 
flooded with dark blue-grey chalcedony. "Electrum, 
native silver and silver sulphosalts occur as inclusions 
in and adjacent to pyrite" (Andrew, 1985) although no 
metallic minerals are visible in hand specimen. Rocks 
from the Wolf property are visually similar to those 
from the McLaughlin mine in California. (G. Allen, 
personal observation). 

2.2.3 Ecruitv Silver Mine 

The Equity Silver deposit, which is discussed in detail 
by Cyr, Pease and Schroeter, 1984, occurred in three 
zones. The main ore zone was estimated to contain 21.6 
million tonnes grading 109 g/t silver, 0.35% copper and 
0.85 g/t gold. 

Disseminated and fracture-related sulphides occurwithin 
an argillically altered dust tuff of the Upper Jurassic 
to Cretaceous Goosly sequence. Mineralization is 
thought to be related to emplacement of a quartz 
monzonite stock (dated at 58 ma) which caused fluid 
circulation within favourable permeable units. 

Mineralization consists primarily of pyrite, 
chalcopyrite, tetrahedrite, pyrrhotite, arsenopyrite, 
sphalerite and galena, with minor native gold, 
bournonite, boulangerite and jamesonite. 

2.3 ProDertv Geolow and Mineralization 

The property is underlain by an intercalated sequence of 
felsic and intermediate volcaniclastic and flow rocks, and 
sedimentary rocks ranging from argillite to sandstone (Figure 
4) . These rocks have been described in the past as being part 
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of the Late Cretaceous to Tertiary Ootsa Lake Group. Dr. L. 
Diakow of the B.C.G.S. is currently mapping this area and he 
feels that they are post Callovian (ie. younger than 161my), 
possibly Cretaceous in age but probably not part of the Ootsa 
Lake Group (pers. comm). Rocks of the Ootsa Lake Group 
apparently typically contain 1% biotite, whereas the rocks in 
the Mt. Davidson area do not. 

Bedding attitudes in these rocks are rare, but where observed 
are generally flat or dipping gently to the west. 

The known mineralized zone on the property is hosted in a 
northeast-trending fault-bounded block roughly 5.75 km wide. 
Geophysical data from the previous program (Allen, 1992) 
suggest that the mineralized zone is cut by a closely spaced 
series of northwest-trending faults. 

Mineralization consists of disseminated sphalerite, pyrite, 2 
pyrrhotite, galena, chalcopyrite, arsenopyrite and rarely 
tetrahedrite and boulangerite (the last two minerals 
identified in polished section only). Host rocks to the 
mineralization are phyllic (quartz, sericite) to potassic 
(quartz, biotite, sericite) altered felsic and intermediate 
volcanic rocks. 

A more complete discussion of the geology of the property 
including lithology descriptions is presented in the Geology, 
Geochemistry and Geophysics report on the Blackwater-Davidson 
Property (Allen, 1992). 

3.0 1992 DIAMOND DRILLING ON THE PEM GRID 

A total of 785.47 m (2,577') of drilling was completed on the 
Pem Grid (Figure 5), producing 707.75 m (2,322') of NQ core. 
The drilling contractor was J.T. Thomas Diamond Drilling Ltd., 
of Smithers, B.C. 

Acid tests were taken at approximately 30 m intervals. No 
tests were taken in holes BD92-32 and 33 due to lack of 
equipment. 

All core was cut with a diamond saw and sampled in intervals 
generally less than two metres. Core was sampled in regular 
intervals unless distinct zones of mineralization or lithology 
were noted. 

A total of 520 core samples were sent to CDN Resource 
Laboratories Ltd. of Burnaby where they were prepared and fire 
assayed for gold and silver. Pulps were forwarded to Acme 
Analytical Laboratories of Vancouver for 30-element ICP 
analysis. Sludge samples from return water were collected 



when possible (loss of return prevented collection of sludge 
samples in several holes). A total of 90 sludges were 
analyzed for gold (wet geochemistry) by CDN Labs and for 30 
elements (ICP) by Acme Labs. Analyses are included in 
Appendix 11. 

Most volcanic units were sampled at least every 30 m 
(totalling 24 samples) and sent to X-Ray Assay Laboratories 
for whole rocks (major oxides and trace elements) analyses 
(Appendix 111) . 

A total of 10 thin sections and 19 polished thin sections were 
sent to Dr. Craig Leitch for description and interpretation 
(Appendix IV) . 
Core recoveries were generally very good considering the 
extremely broken condition of some intervals. These good 
recoveries are probably due in a large part to the use of 
large quantities of drilling muds. 

All holes were logged in detail on site and stacked on pallets 
for storage at the campsite (6+00W, 3+00N). In addition, 
drill holes DAV-11 and DAV-12 (1987) were relogged to put new 
drilling into perspective. 

Hole locations are shown in Figure 5, and cross sections in 
Figures 6a-d. Drill logs are presented in Appendix I. 

3.1 Discussion of Tarsets 

Previous drilling programs on the Pem grid partially outlined 
two apparently discrete zones of mineralization; namely the 
Gold and Silver Zones. The Gold Zone is steeply dipping, up 
to 70 m across and contains sporadic intervals with greater 
than 1 g/t of gold. Drill hole DAV-11, intersected 14.28 g/t 
(0.416 oz/t) gold across 6.3 m, and 48.3 g/t (1.409 oz/t), 
gold across 1.3 m. The Silver Zone is interpreted to be a 
relatively flat-lying body up to 70 m thick containing an 
estimated 6 million tonnes grading 37 g/t silver and 0.05 g/t 
gold (Caelles, 1991). It is open at depth and to the north. 

An IP survey conducted earlier in 1992 (Allen, 1992) outlined 
a rough bull's eye of high resistivity in the southwest part 
of the Pem grid (Figure 5). Chargeability highs occur 
peripheral to the core of this resistivity anomaly. It was 
postulated that collectively these anomalies may be defining 
a hydrothermal alteration zone with a silicified core, 
surrounded by a zone with disseminated sulphide 
mineralization. Both the gold and silver zones occur within 
this ring of chargeabilities. The best exploration targets 
were, therefore, thought to be the chargeable zones. 





Five zones of high chargeability, some with coincident high 
gold soil geochemistry, were chosen as first priority drill 
targets. 

3.2 Drill Hole Summaries and Observations 

Hole Proposed 
Number Hole Location Azimuth Depth 

(m) 

BD92-32 A Pem; 20+00W, 2+50N - 63 179 152.4 
BD92-33 C Pem; 11+02W, 4+29S -50 178 183.8 
BD92-34 B Pem; 10+01W, 6+48S -65 181 144.8 
BD92-35 D Pem; 11+99W, 5+73S -52.5 181 171.3 
BD92-36 J Pem; 10+99W, 3+25S -48 179 136.2 

Total 785.5 

Hole BD92-32 (Pro~osed Hole BD92-A) 

This hole was drilled to test a zone of high chargeability on 
line 20+00W between O+OON and 3+50N (Figure 6a). 

The hole intersected an interbedded (intercalated?) sequence 
of tuffaceous ( ? )  argillaceous siltstone and sandstone, and 
felsic ash tuffs and flows. Contacts appear to be 
conformable. The sediments are commonly bedded, suggesting 
possible flat to moderate northerly dips (assuming bedding 
strikes perpendicular to the drilling direction). One 
possible graded sequence indicates tops up. 

Sulphide content is generally low, consisting mostly of traces 
to 5% disseminated pyrrhotite. Sulphides are generally much 
more abundant in the sedimentary rocks than in the felsic 
volcanic units. 

Between 29.28 and 32.0 m felsic tuff contains 2-5% red-brown 
sphalerite and minor galena in cross-cutting stringers up to 
5mm wide. A 1 m wide sample (50008) within this interval 
contained 2.3% zinc and 0.6% lead (converted from ppm) . Gold 
and silver values are weakly elevated in this interval. 

Gold levels are generally at or near detection limit (0.002 
oz/t). Arsenic levels are sporadic (up to 1,445 ppm), and at 
least 10 times higher in the sedimentary rocks than the felsic 
volcanic units. 

The sulphide content appears to be too low to be the source of 
the IP anomaly and it may be related to graphitic sediments, 
although no graphite was noted. 



Alteration in the rocks intersected is not strong and it 
appears that this area is outside of the zone affected by the 
mineralizing event to the southeast (ie. the Silver and Gold 
Zones) . 

Hole BD92-33 (Prouosed Hole BD92-C) 

This hole was proposed to test a coincident high gold-in-soil 
anomaly (up to 528 ppb Au at 4+50S, 11+00W) and a zone of high 
chargeability (later also tested by holes BD92-34 and BD92- 
35). 

The hole intersected a short interval of intermediate lapilli 
tuff at the top, a massive felsic flow or intrusive unit, and 
felsic volcaniclastic units (Figure 6c). All units have 
undergone pervasive moderate phyllic (quartz-sericite) 
alteration and contain irregular patches up to 1 cm in 
diameter of soft fine-grained green sericite. 

Between 13.72 m (bedrock surface) and 82.0 m the intermediate 
tuff and felsic flow (intrusion ? )  units have been strongly 
sheared and broken at 20" to core axis, suggesting a possible 
steep south-dipping fault zone. The most distinct units in 
the hole are quite probably juxtaposed along fault contacts. 

Total sulphide content ranges from 2-lo%, averaging 5-6%. 
Sulphides occur in five distinct zones: 

A felsic flow (intrusion ? )  unit in this interval contains 
abundant (5% +)  limonitic pits, probably after pyrite. 
Shearing has probably allowed penetration of groundwater into 
this unit, causing relatively deep weathering. 

Gold content in most of this interval is quite low, averaging 
roughly 0.006 oz/t . It is, however, distinctly higher than in 
the overlying ( ? )  intermediate tuff unit up hole. Lead 
content in this felsic unit is 50 to 100 times higher than in 
units above and below, suggesting that either the mineralizing 
fluids were strongly lithologically controlled, or that these 
rocks were originally in different parts of the mineralized 
zone and later juxtaposed by faulting. 

Within the interval described above is a zone with 
nonlimonitic (unweathered) intervals which contain abundant 
(up to 20%) black spherules up to 8 mm in diameter, commonly 
with 1-2 mm pyrite + dark sphalerite cores. Between spherules 
the rock contains 5-8% fine-grained disseminated sulphides 
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including; 1-2% pyrite, traces to 4% galena, and up to 5% red- 
brown sphalerite. Sphalerite in the spherules is dark- 
coloured in contrast to the light red-brown colour in the 
matrix, suggesting that the rock may have undergone at least 
two phases of mineralization. 

Gold content in the central part of this zone is slightly 
elevated, but silver values are near background levels. 
Arsenic levels are below background. Lead and zinc contents, 
however, are distinctly anomalous ranging up to 16,667 ppm and 
9 , 0 9 6  ppm respectively across lm. 

Average metal content of the 17 m interval between 49 m and 66 
m is summarized below: 

This interval of predominantly felsic lapilli tuff contains 2- 
8% (average 4-6%) sulphides which occur disseminated in the 
matrix, as thin whisps probably paralleling foliation in 
sericite, and replacing fragments up to 1 cm in diameter. 
Sulphide content consists of 2-4% each of pyrrhotite and red- 
brown sphalerite, lesser amounts of pyrite, and traces of 
arsenopyrite and chalcopyrite. 

It is interesting to note that at the first appearance of 
pyrrhotite in the hole there is a coincidental significant 
increase in gold content, ranging up to 0.296 oz/t across 1 m. 
Silver and lead contents do not appear to be significantly 
above background. Zinc values are elevated in the zone but 
there does not appear to be a direct relationship between zinc 
and gold. Arsenic content in the interval is above 
background, with the highest arsenic values occurring close to 
but not coincidental with the highest gold values. 

The average metal content of the 78 m interval between 83 m 
and 161 m is shown below: 



If the two highest gold values of 0.100 and 0.296 oz/t are 
removed from the sample set, the average gold content across 
76 m is reduced to 0.018 oz/t (0.63 g/t). 

A re-analysis of sample 50219 (originally 0.296 oz/t Au) 
yielded 0.048 oz/t. This discrepancy suggests that free gold 
may be present, causing a nugget affect. 

This interval of felsic ash to lapilli tuff contains 2-3% 
pyrrhotite and 1-2% sphalerite, but lacks significant pyrite 
content in contrast to the interval above. This 
'disappearance' of pyrite is coincidental with an abrupt drop- 
off in gold content. It is probable therefore that the gold 
in the system is associated with pyrite, as suggested by data 
collected in the previous program. 

Pyrrhotite content ranges from 1 to 5% in this interval, and 
sphalerite decreases to trace amounts. Gold content is not 
anomalous. 

Hole BD92-34 (Proposed Hole BD92-B) 

Hole BD92-34 targeted the centre of a large chargeability 
feature southwest of the gold zone. Resistivity in the target 
area and the gold zone are roughly comparable, but the 
chargeability in the target area is roughly 50% higher. 

The hole intersected competent intermediate lapilli tuff to 
tuff breccia with amygdaloidal fragments along its entire 
length (Figure 6e). These rocks are andesitic to 
trachyandesitic in composition, and are chemically and visual 
similar to intermediate rocks intersected in hole DAV-11. 

Sulphide content averages 3-4%, with sphalerite ranging from 
trace to 5%, pyrite from traces to 2%, and pyrrhotite 
occurring in only trace amounts. With this type of 
mineralization it is unclear what caused the chargeability 
anomaly which this hole was targeting. 

Gold content ranges up to 0.210 oz/t (7.2 g/t) but is 
generally less than 0.01 oz/t (0.3 g/t). There is no clear 
correlation between the higher gold values and the silver, 
lead, zinc or arsenic contents. 

The zinc content averages 7,628 ppm (0.76%) along the entire 
length of the hole (133.5 m in bedrock). 
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BD92-35 (Pro~osed Hole BD92-D) 

Hole BD92-35 tested another part of the core of the 
chargeability feature tested in BD92-34. In this case the 
target area was a zone of coincident high resistivity and 
chargeability. It has a distinctly different geophysical 
signature than that of the gold zone. 

Visually unaltered intermediate and minor amounts of felsic 
lapilli tuff were intersected in the top part of the hole to 
a depth of 122.8 rn (Figure 6b). The intermediate 
volcaniclastic rock is similar to the units intersected in 
hole BD92-34. Between 122.8 m and 171.3 m (E.O.H.) the hole 
intersected an unaltered amygdaloidal intermediate flow ( ? )  
which is apparently chemically distinct from the overlying ( ? )  
fragmental unit (Figure 8b in Section 5.0). 

Sulphide content is sporadic, ranging from 1-5% pyrite, traces 
to 8% sphalerite, up to 5% pyrrhotite, and traces of 
arsenopyrite and chalcopyrite. Sulphide content probably 
averages 3-5% throughout with sphalerite being most abundant. 
Pyrite and pyrrhotite content may average 2% and could be the 
source of the IP anomaly. Sulphides occur disseminated 
throughout and within amygdules. 

Gold content in the volcaniclastic rocks is generally low, 
near the detection limit of 0.002 oz/t. The flow unit between 
122.8 m and 171.3 m has a higher gold content averaging 0.027 
oz/t (0.93 g/t) across 48.5 m. Within this interval a 1 m 
sample (50482) contained 0.325 oz/t (11.14 g/t) gold. If this 
sample is removed from the data, the average grade is 0.021 
oz/t (0.72 g/t) gold across 47.5 m. 

Silver and lead values are low. Zinc content averages 6,634 
ppm (0.66%) along the entire 158.5 m of rock intersected. 
Arsenic values are erratic, ranging up to 4,694 ppm. 

There is no apparent correlation between gold and any of the 
other metals plotted. 

BD92-36 ( P ~ o D o s ~ ~  Hole BD92-J) 

This hole was originally proposed to test a two line gold-in- 
soil anomaly (122 ppb Au on line 11+00W), a coincident VLF-EM 
indicated conductor, and a probable fault indicated by 
truncation and offset of magnetic features. Chargeabilities 
in this area are moderate, ranging up to 18 msec. The eastern 
part of the gold-in-soil anomaly (on line 9+00W) appears to 
correlate to the mineralized intersection in drill hole Dav 
11. 
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The reason for drilling at this site during this program was 
to test for a continuation of mineralization intersected in 
BD92-33. 

The hole intersected a fault zone along its entire length 
(Figure 6d). Shearing was generally at 20" to the axis. If 
this fault is the northwest-trending structure delineated by 
the magnetic data as interpreted in Figure 5, then it probably 
has a steep southwest dip. 

Intermediate lapilli tuff was intersected for most of its 
length, with the exception of two narrow fault-bounded slices 
of felsic lapilli tuff. Lithologically and structurally it is 
very similar to hole DAV-11, suggesting that narrow units in 
that hole are not intercalated but fault slices as well. 

The intermediate volcaniclastic units contain traces to 2% 
pyrrhotite and traces to 5% sphalerite throughout. Felsic 
intervals appear to be better mineralized with 3-4% 
sphalerite, 2-3% pyrite, traces to 1% galena and traces of 
chalcopyrite. Sulphides are generally disseminated. In the 
upper part of the hole sulphides are also associated with 
carbonate stringers. 

Gold and silver contents are generally low, near detection 
limit. Lead is sporadically anomalous with values up to 3,181 
ppm across 1.21 m (sample 50516). Zinc values are 
consistently elevated, averaging 3,000 - 4,000 ppm along the 
entire length of the hole. 

Drill hole DAV-11 was relogged after all new holes had been 
logged to see if there was anything distinct about the 
intervals with high gold content. 

Lithologies are similar to those intersected in holes BD92-33, 
34, 35 and 36. The rock has been strongly faulted at a low 
angle to the core axis and almost every lithologic contact 
occurs along a fault. It is probable, therefore, that the 
many units identified are fault slice repeats of the same two 
units as interpreted for BD92-36. 

The gold-rich interval between 62.3 m and 68.6 m (6.3m) which 
averages 14.28 g/t gold (0.416 oz/t Au over 20.7') is a fault- 
bounded sheared felsic lapilli tuff with 2 intervals up to 0.7 
m ( + ? )  of massive sulphide. One interval between 62.6 m and 
63.3 m consists of 20% fine-grained disseminated pyrrhotite 
and 30-40% coarse-grained massive pyrite. A second interval 
between 68.13 and 68.25 m consists of massive pyrite with 
traces of chalcopyrite. Outside of these intervals the rock 
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is mineralized with 3 - 5 %  disseminated and fracture-related 
pyrite, commonly with a bladed habit (possibly marcasite), 2 -  
5% disseminated sphalerite and traces of arsenopyrite and 
chalcopyrite. 

The second gold zone between 108 m and 111 m assayed 48.3 g/t 
gold over 1.2 m (1.409 oz/t Au over 4.3') and is also a fault- 
bounded slice of felsic lapilli tuff. The interval is 
mineralized with 3-4% very fine-grained pyrite which occurs as 
coatings on fracture surfaces. Most of the high-grade 
interval is fault rubble. 

Mineralization in the two gold-bearing intervals is distinctly 
different from the normal disseminated nature of the sulphides 
in most rocks in the area. It is probable that the gold- 
bearing mineralization is shear related and that these 
structures have been broken and sheared by later faulting. 

3 . 3  Results of Sludse Samvlins Prosram 

Sludge samples from drilling return water were collected in 
10' intervals when possible. It was hoped that if core loss 
occurred in fault zones a sludge sample would at least provide 
geochemical data for the interval. 

A one quarter split of the return water was directed into a 
permeable 'Hubco' bag and hung to drain. Samples were 
subsequently sent to CDN Labs for wet geochemistry gold 
analyses and to Acme Labs for ICP analyses. 

One of the main problems with the concept was that return 
water was commonly lost in the faulted intervals. Samples 
were collected from most of holes BD92-32 and 34. Only a few 
samples were collected from the tops of holes BD92-33 and 36 
before return water was lost. No samples were recovered from 
hole BD92-35. 

Correlations between gold content in core and sludge samples 
is poor to fair. In hole BD92-34 a core sample with 0.210 
oz/t gold did not have a corresponding anomaly in the sludge 
samples. In the same hole, however, a core sample with 0.048 
oz/t gold had a corresponding sludge sample with 1,400 ppb 
gold (0.041 oz/t Au). The nugget effect may be causing some 
problems with correlations. 

Correlations between silver and arsenic contents in the two 
sample sets is fair. Lead and zinc correlations, however, are 
excellent. 

The technique appears to be working, but in no case was a 
sludge sample collected in an interval with poor core 



recovery. It is recommended therefore that sludge samples not 
be collected in future programs. 

4.0 PETROGRAPHIC STUDIES 

A total of 10 thin sections and 19 polished thin sections were 
made from samples from this year's drilling program and sent 
to Dr. Craig Leitch for description and interpretation. The 
purpose of the study was to attempt to correlate lithologic 
units across faults both within and between holes, and to 
better understand the nature of the mineralization. Thin 
section descriptions are included in Appendix IV. 

5.0 WHOLE ROCK GEOCHEMISTRY 

A total of 24 samples were collected from the five holes 
drilled in this program and sent to X-Ray Labs for whole rock 
analysis (from pressed pellets). Analyses are presented in 
Appendix 111. 

Data from this suite and from a suite collected during the 
previous program on the Blackwater-Davidson and Capoose 
properties (collectively totalling 44 samples) are plotted in 
Figures 7a and 7b, and 8a and 8b. Figures 7a and 8a show data 
plotted with a corresponding ID number. These ID numbers are 
referenced to original sample numbers and locations in a table 
included in Appendix 111. Figures 7b and 8b show an 
interpretation of the data. 

These figures were plotted using QuottroPro 4.0. Data from 
this drilling program was added to a spreadsheet created by 
Hans Madeisky when he interpreted whole rock data from the 
July-August 1992 program. 

Figure 7b is a plot of SiO, vs Na,O + G O  with an overlay of 
rock type fields. It shows that there are two basic rock 
types with relativelybroad ranges of composition. The felsic 
suite ranges from dacite to rhyolite in composition. 
Alteration such as silicification and sodium depletion may 
account for some of the compositional scatter. The 
intermediate suite of rocks ranges in composition from 
andesite to trachyandesite. 

6.0 DISCUSSION AND CONCLUSIONS 

1. Disseminated sulphide mineralization, including 
sphalerite, pyrite, pyrrhotite and traces of galena, 
arsenopyrite and chalcopyrite is widespread in the Gold 
Zone area. Mineralization is hosted in both phyllic 



BLACKWATER-DAVIDSON PROJECT 
CHEMICAL CLASSIFICATION DIAGRAM 

A 
DAV-11 

0 
B-D Surface 

m 
Capoose 

X 
ED9 2 -3 2 

IX] 
BD92-33, 36  

+ 
8092-34, 35  

Figure 7a 



BLACKWATER-DAVIDSON PROJECT 
CHEMICAL CLASSIFICATION DIAGRAM 

rachyandesi 

Basalt 

/ 
Basaltic 

Andesite 

7 

5 5  

Trachyte 

Foidite 

- 

-- 

Rhyolite 

Dacite x 

Gold Zones, DAV 1 1 \ 

Andesite 

DAV-11 

8-D Surface 

Capoose 

BD9 2 -3 2 

8092-33, 36 

+ 
BD92-34, 3 5  

Figure 7b 

G.A.. 1993 



BLACKWATER-DAVIDSON PROJECT 
CONSERVED CONSTITUENT SCATTER PLOT 

A 
DDH DAV-11 
0 

B-D Surface 
m 

Capoose Surface 
X 

8092-32 

8092-33, 36 
+ 

8092-34, 35 

Figure 8a 

G.A., 1993 



BLACKWATER-DAVIDSON PROJECT 
CONSERVED CONSTITUENT SCATTER PLOT 

Amygdoloidal Andesitic Flows -m4 
Quartz-Feldspar Crystal Tuff 

\ (0-D Surface) 

A 
DDH DAV-11 
0 
B-D Surface 
m 

Capoose Surface 

X 
BD92-32 
El 
BD92-33, 36 
+ 
BD92-34. 35 

Figure 8b 

G.A., 1993 



+ potassic altered felsic and intermediate volcanic - 
rocks. 

Zones with elevated gold occur both in felsic (0.63 g/t 
or 0.018 oz/t across 78 m; hole BD92-33) and intermediate 
(0.72g/t or 0.021 oz/t across 47.5 m; BD92-35) volcanic 
rock hosts. 

Mineralization, therefore, is apparently not litho- 
logically controlled. 

2. Higher gold values are typically coincident with zones 
with higher pyrite contents. 

3. Intervals with the highest gold content in DAV-11 have 
abundant fracture-related pyrite. It is probable, 
therefore, that the gold is shear-related, unlike 
mineralization intersected in the 1992 drilling. 

4. Although there does not appear to be a one to one 
correlation between gold and zinc, all significant gold 
intersections occur within the zinc-rich disseminated 
sulphide zone. Disseminated sulphide mineralization may 
be genetically related to, and occur peripheral to 
higher-grade gold-bearing shear-hosted mineralization as 
intersected in DAV-11. 

Soil geochemistry has outlined a large discrete zinc 
anomaly which may define the limits of disseminated 
mineralization. 

5. Chargeable zones which were drill-tested are apparently 
not related to gold mineralization as intersected in DAV- 
11. In some cases, however, they are coincident with 
zones of disseminated sulphides with elevatedbut subore- 
grade gold content. 

6. The existence of faults as interpreted from magnetic and 
VLF data have been tentatively confirmed. In the gold 
zone they appear to form broad shear zones up to 200 m 
wide. If the faults have a northwest strike direction, 
shear to core axis angles suggest a steep southwest dip. 

7 .  Bedding orientation is still unknown. Close-spaced 
faulting has made structural interpretations difficult. 

8. The prominent northwest-trending faults do not appear to 
be related to mineralization. They cut all noted 
mineralized rocks but show no signs of veining or of 
localized mineralization. 
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9.0 STATEMENT OF EXPENDITURES 

(November 5, 1992 - January 18, 1993) 

Geological Survey $ 22,145 

Diamond Drilling (J.T. Thomas Diamond Drilling 
~ t d )  ; including camp maintenance and accommodation 111,247 

Linecutting 18,840 

Analytical Costs (Acme Analytical Laboratories 
Ltd., X-Ray Assay Laboratories, Resource 
Laboratories Ltd.) 12,700 

Field Supplies (Deakin Equipment Ltd., Neville 
Crosby Ltd., Vancouver Petrographics Ltd.) 4,203 

Equipment Rental (trucks, chain saws, radios) 
(Redhawk Rentals Ltd., Lone Trail Prospecting Ltd.) 4,935 

Miscellaneous (mobe-demobe, travel, field, maps, 
shipping) 5.194 

Subtotal $179,264 

Off ice Overhead (10%) 17.926 

Total Costs to January 18, 1993 $197.190 



10.0 STATEMENT OF QUALIFICATIONS 

I, Gordon J. Allen, do hereby certify; 

I am a graduate in geology of the University of British 
Columbia (B.Sc. 1975) 

I have practised as a geologist in mineral exploration for 
seventeen years. 

I am a member in good standing of the Association of 
Professional Engineers and Geoscientists of British Columbia. 

Opinions, conclusions and recommendations contained herein are 
based on fieldwork and research performed by or overseen by me 
between November 5, 1992 and January 18, 1993. 

I own no direct, indirect, or contingent interests in the 
subject property, or shares or securities of Granges Inc. 

Vancouver, B . C . 
January 18, 1993 GORDON J. ALLEN, P. GEO. 
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APPENDIX I1 

CERTIFICATES OF ANALYSIS 



Shipment 

BD9211-1 

BD9211-2 

BD9211-3 

BD9211-4 

BD9211-5 

809211-6 

809211-7 

TOTALS 

Date Out 

Nov. 16 

Nov. 23 

Nov. 23 

Nov. 23 

Nov. 25 

Nov. 30 

Dec. 8 

Sample Numbers 

501 42 

50001 - 50031 
50033-50089 
50100 - 50110 
50112 - 50141 
501 43 - 50277 
50292 - 50293 
50337 - 50338 
50400-50401 
50429 - 50431 
50455 - 50456 
50498 - 50499 
50525 
50534 

50602 - 50607 
5061 0 
50626 - 50627 
50629 

50601 
50608 - 50609 
50611 -50619 
50621 - 50623 
50628 
50630 - 50632 

50601 - 50607 
50610 - 50618 
50621 - 50622 
50626-50630 
50632 

50278 - 50291 
50294-50336 
50339 - 50363 
50364 - 50399 
50402 - 50428 

50432-50454 
50457 - 50497 
50500 - 50524 
50526 - 50533 

See Requisition 

1992 PHASE II (DIAMOND DRILLING) 

Core WR TS PTS Sludge 

1 

Lab 

CDN &Acme 

CDN &Acme 

C. Leitch 

Xral 

CDN &Acme 

CDN &Acme 

CDN &Acme 

Report No. Date 

921 98 Nov. 18 

92-4046 NOV. 20 

92203 Dec. 2 

92-4306 Dec.15 

13942 Jan. 6,1993 

92205 Dec. 4 

92-4306 Dec. 15 

92207 Dec. 9 

92-4306 Dec. 15 

9221 8 Dec. 15 

93-0020 Jan. 11, 1993 



6329 BERESFORD STREET, BURNABY, B.C. V5E 1B3 1 PH: 435-8376 1 FAX: 435-9746 

I * A S S A Y  REPORT A *  

To: G'ar3996 InC, 
2300 - 885 unsc. i;eorgla St., 



I C P  - . 5 0 0  GRAM SAMPLE I S  DIGESTED W I T H  3ML 3 - 1 - 2  HCL-HNO3-HZ0 A T  95 DEG. C FOR ONE HOUR AND I S  D I L U T E D  TO 10 ML WITH WATER. 
T H I S  LEACH I S  P A R T I A L  FOR MN FE SR CA P L A  CR MG B A  T I  B U AND L I M I T E D  FOR NA K AND AL. AU DETECTION L I M I T  BY I C P  I S  3 PPM. 
ASSAY RECOMMENDED FOR ROCK AND CORE SAMPLES I F  CU P B  ZN AS > 156, AG > 3 0  PPM & AU > 1 0 0 0  PPB 
- SAMPLE TYPE: ROCK PULP S a m p l e s  beginning 'RE1 a r e  d u p l i c a t e  s a m p l e s .  /3  

L DATE RECEIVED: NOV 18 1 9 9 2  DATE REPORT MAILED: .TOYE, C.LEONG, J .WING; CERTI  F I E D  B.C. ASSAYERS 
d 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 I FAX: 435-9746 

I *a A S S A Y  REPORT * +  I 

T ~ :  G r ~ n g e s  I n c .  

2300 - 885 M e s t .  Georgia St, 

V a n c o u v e r ,  k3-C. 
VGC 3E9  

Attn: B r u c e  Dawning cc, Gard Allen 



CD!j RESOURCE LABORATORIL ) LTD. 
6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 / FAX: 435-9746 

I * *  A S S A Y  REPORT * *  I 

To: G r a n g e s  I n c .  

2300 - 885 W e a t .  Georgia St- 

V a n c o u v e r ,  B . C -  
V 6 C  3E8 

Number: 92203 

Date: December 2, 1942 
Proj.: 120 

Attn: Bruce D o w n ~ n g  cc, Gord Allen 

oz .i ton oz/ ton 

SQQSO 0.002 -0.3 

50O51 0,002 0 .f53 

Sf3052 c0, 002 0.03 

50053 0.002 0.03 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 
I 

To: Granges Inc, 
23f30 - 885 W e s t .  Georgia St . .  

Vancauver, l3-C.  
V h C  3 E 8  

Attn: Bruce Downing cc, Gora Allen 

oz/ tan azitan 

SOlQl cO , mQ2 0.0& 

5 0 1 0 2  <0,002 0.03 

50 2 0 3  C13 -002 O.Q6 

50204 <0,00:>2 iO-01 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 I FAX: 435-9746 

Number: 92203 
Date: D e c e . m b e r  2 ,  1932 

Proj.: 120 



6329 BERESFORD STREET, BURNABY, B.C. V5E 103 1 PH: 435-8376 I FAX: 435-9746 

To: G r a n g e s  I n c -  
2300 - 885 West. G e a r r j i a  S t  - 
V a n c o u v e r ,  H.C. 
VGC 3E8 

Number: 922023 

Date: D e c e m b e r  2, 1392 
Proj.: 12~3 

Attn: B r u c e  Downing cc. Gord Allen 



6329 BERESFORD STREET, BURNABY, B.C. V5E 1B3 I PH: 435-8376 1 FAX: 435-9746 

I * *  A S S A Y  S?EPORT * w  

To: Grange.= I n c ,  
2300 - 885 W e s t  Georgia S t .  

V a n c o u v e r ,  A - C .  
V 6 C  3 E 9  

Number: 92203 

Date: D e c e m h e . r  2, 1392 
Proj.: 1 2 0  

Attn: Bruce Downing cc, Gord Allen 



CD f 5 RESOURCE IABORATORIL JLTD. 
6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 I FAX: 435-9746 

- 

A S S A Y  REPORT * *  

To: Gran.3e.6 Inc. 
2300 - YYS W e s t  Georgia St- 

Attn: aruce Downing cc, Gord Allen 

Number: 92203 , 
Date: D e c e m b e r  2, 1392 
Proj.: 120 

oz./ ton ozjkan 

50263 0, Q04 c0. Q2 
50264 0,008 <O.01 

50265 f>-008 <0-01 

50266 0,012 <0 ,/A1 

SQ2G3 0,048 0-3'2 
._____-I_-__. _ __ I-.__.I _-_ -_ . . ... .--. -1- - 

50268 0.008 0 , O& 

so269 o . ooa 0-03 

50270 0,004 0 -44 

50271 O . Of>& O..35 

Ch - 
Lxcensea A s s u y s r  of Brrtich Galuwbln 



SAMPLE# 

50001 
50002 
50003 
50004 
50005 

50006 
50007 
50008 
50009 
50010 

5001 1 
50012 
50013 
50014 
50015 

5ooi6 
50017 
50018 
50019 
50020 

50021 
50022 
50023 
50024 

. 50025 

50026 
50027 
50028 
RE 50024 
50029 

50030 
50031 
50032 
50033 
50034 

50035 
50036 
STANDARD C 

Mo C u  P b  N i  Co M n  F e  U A u  T h  S S b  B i  V C a  L a  C r  Mg B B A 1  Na K 
Ppm Ppm ppm X 

5 103 37 4 314 19 447 4.83 5 ND 1 19 36 2 38 .20 4 89 .68 115 7 2.01 .02 .46 
3 45 89 41 227 1832724.55 5 ND 1 1 0 3  20 2 661.38 3 153 1.20 206 3 4.75 .17 .74 
4 47 134 21 226 17 1392 4.83 5 ND 1 1 2 5  15 3 76 2.24 3 155 1.43 153 2 5.11 .19 .93 

7 2.68 .06 1.25 

I C P  - .SO0 GRAM SAMPLE I S  DIGESTED WITH 3ML 3-1-2 HCL-HN03-HZ0 AT 95 DEG. C  FOR ONE HOUR AND I S  DILUTED TO 10 ML WITH WATER. 
T H I S  LEACH I S  PARTIAL FOR MN FE SR CA P LA CR MG BA T I  B W AND L I M I T E D  FOR NA K AU DETECTION L i N I T  BY I C P  I S  3 PPH. 
- S A M P L E T Y P E : P U L P  Sam1esbes inn insrREraredup~icatesamles .  - 1 



50071 
50072 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 2 44 

Samle tm: PULP. Sarmles beginning 'RE1 are duplicate samples. 



50120 
50121 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 3 4t ! 

Sample type: PULP. Samples beginning 'RE1 are  d u ~ l i c a t e  samples. 



50158 
50159 
STANDARD C 

Granges Inc.  PROJECT BLACKWATER-DAVIDSON F I L E  # 92-4306 P a g e  4 

193 i;;:yy: 
.......... * .:. 229 ;::'a:.: ,?: 

54 :$. v:zz ..:..::: 

.:::..-.:.,-,. . ..: 
227 32:.p:i .......... ......... . . . . . . .  ......... . . . . . . .  ........ ......... . . . . . . . .  .......... 788 jVZ'i 

.... 722 +$:'@. 
. . . .  /. 3125 ;:<$$ 
:.. . .? 2:. 325 :$r$ 

870 3 2 [ 3  ............ ........ ................... .......... .......... ......... ............ 455 i'::.pq,:; 
7451 'I:$* 

*' .:. 9096 $"'$ 
.... .*,:.,.:: 

7465 1P.R 
341 0 ~'$.l: ... .......... :.::.,. . ........... ......... ......... .... ::-:,: .:::...; 5;;: 

1987 ;l,S$$$ 
181 ;fgg 

..: ...I 
150 zjc?:; 
189 ?'$:.$ 

.', t. .: 25 0 i;:. j::.ig ' 

... I.. . ................. ......... :.::.: ........... ...... :,,..,: 

Sample type: PULP. Samles beginning 'RE1 are duplicate samles. 



50194 
50195  
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 

Sample type: PULP. Semles beginning 'REr are duplicate samles. 



50196 
50197 
50198 
50199 
50200 

50201 
50202 
50203 
50204 
50205 

50206 
50207 
50208 
50209 
50210 

5021 1 
50212 
50213 
50214 
50215 

50216 
50217 
50218 
50219 
50220 

50221 
50222 
50223 
50224 
50225 

50226 
50227 
50228 
50229 
RE 50225 

50230 
50231 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 6 44 ' 

Sample tm: PULP. Sarrules beginning 'RE1 are dupl icate  samples. 



50266 
50267 
STANDARD C 

Granges InC. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 7 49 

Samle type: PULP. Samles beainning I R E 1  are duplicate samles.  



50302 
50303 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 8 44 

5 206 110 7820 $;$@ 31 23 5006 5 .  5 ND 
3 198 65 9288 $zB3'1 29 16 5470 5 .  
3 230 54 9034 %$$$ 31 5 ND 

........... :.:.:.:.:.:.:.:.:.:: 
6 ND 

.... ;...:.:<.:.:.. ...... i.. .._.. 
27 5484 z ~ #  .... 3 ... : 24 5 ND 

5 ND 

Samle tw: PULP. Samles beginning 'REr are duplicate samles.  



50338 
50339 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 9 44 

S a m l e  tvw: PULP. Samples beqinning 'RE' are duplicate samles. 



50340 
50341 
50342 
50343 
50344 

50345 
50346 
50347 
50348 
50349 

50350 
50351 
50352 
50353 
50354 

50355 
50356 
50357 
50358 
50359 

50360 
50361 
50362 
50363 
RE 50359 

50364 
50365 
50366 
50367 
50368 

50369 
50370 
50371 
50372 
50373 

50374 
50375 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 10 44 
ACRE WLYTICIL 

5 2.90 .O1 1.06 
4 2.90 .01 1.02 
4 3.03 .01 1.32 
4 3.19 .01 1.70 
5 2.44 .01 .95 

5 2.12 .01 .81 
5 2.01 .01 .81 
5 1.36 .01 .57 
4 1.68 .01 .64 
5 1.27 .01 .49 

5 1.80 .O1 .64 
12 40 .35ii;A:1% 7 74 .34 5 1.60 .01 .64 

6 1.52 .01 .61 
4 1.94 .O1 .80 
6 1.74 .01 .75 

6 1.10 .O1 .55 
4 1.37 .O1 -62 
5 1.30 .01 .62 
6 1.54 .01 .69 
4 .34 .01 .30 

5 .33 .01 .26 
6 .46 .01 .31 
5 .48 .01 .30 
5 .66 .01 .31 
4 .35 .01 .31 

6 1.46 .01 .51 
4 1.42 .01 .45 
4 .88 .O1 .42 
5 1.53 .01 .75 
4 1.99 .01 1.12 

Sample tm: PULP. Samples beginning 'REr are d u ~ l i c a t e  samles. 



50401 
50402 
50403 
50404 
50405 

RE 50402 
50406 
50407 
50408 
50409 

50410 
5041 1 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 11 44 

Sample type: PULP. Samples beginning ' R E 1  are duplicate samples. 



50412 
50413 
50414 
50415 
50416 

50417 
50418 
50419 
50420 
50421 

50422 
50423 
RE 50426 
50424 
50425 

50426 
50427 
50428 
50429 
50430 

50431 
50432 
50433 
50434 
50435 

50436 
50437 
50438 
50439 
50440 

50441 
50442 
50443 
50444 
50445 

50446 
50447 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 12 44 

S a m l e  tm: PULP. Samles  besinning 'RE' are  d u ~ l i c a t e  sam les .  



50482 
50483 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 13 ft 

Sample ~ Y W :  PULP. Samples beginning IRE1 are d u ~ l i c a t e  samples. 



50518 
50519 
STANDARD C 

Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 14 44 

Samle tm: PULP. Samles beginninq 'RE1 are duoticate samles. 



Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 92-4306 Page 15 M! 
- - - - = = - - - - - = = = = = = - - - - 

LC)(L wnlw Lk= SAMPLE# 

- 
50520 
50521 
RE 50525 
50522 
50523 

50524 
50525 
50526 
50527 
50528 

50529 
50530 
50531 
50532 
50533 

50534 
STANDARD C 

S a m l e  type: PULP. Samples beginning 'REt a re  dupl icate  samples. 

J 



CDtj RESOURCE U \BORATORI~  LTD. 
6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 

T ~ :  Z r a n 9 e . s  L n c .  
2300 - db5 W e s t .  G e o r g ~ s  5.t.  

V a n c o u v e r ,  B.C. 

V 6 6  3Eii  



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 / PH: 435-8376 1 FAX: 435-9746 

To: Z r a n 9 e e . s  I n c .  
2300 - 885 W e s t  G e o r g ~ a  St. 

Attn: Bruce D a w n i n g  cc,  G a r d  A l l e n  

Number: 322f.35 

Date: D e c e m h e . ~  4 ,  1992 
Proj.: 120 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 

Vancouver, R , C ,  
V 6 C  3Ed. 

Attn: Bruce. Dawning cc, Gord A i l e n  

Number: 92205 

Date: 0ece.mhe.r 4 , 1332 
Proj.: 120 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 

* *  A S S A Y  REPORT r *  

TO: G r a n g e . =  Tnc, 
2300 - a89 W e s t  Geargia St. 
V.etncauve.r, R , C ,  
W 6 C  3EB 

Attn: Rruce Dawning cc, Gord Allen 



CDrj RESOURCE LABORATORIL JLTD. 
6329 BERESFORD STREET, BURNABY. B.C. V5E 163 / PH: 435-8376 / FAX: 435-9746 

To: G r a n y e s  I n c .  
2300 - 885 W e . s t .  Zeargla St.. 

V a n c o u v e r .  .a .C . 
VBC 3EB 

Attn: B r u c e  Downing cc, Gore Aiien 

Number: 92207 

Date: D e c e m b e r  9, 1532 

Proj.: 120 



CDr! RESOURCE LABORATORIL 1 LTD. 
6329 BERESFORD STREET, BURNABY, B C. V5E 183 / PH: 435-8376 1 FAX: 435-9746 

TO: G r a n g e s .  I n c . .  
23i:)rCr - d8S fdest. G e c l r q i a  'St . 

Attn: ar uce Downing cc, Gord ~l1e1-1 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 

To: Cranqefi I n" -  

2300 - 885 west. G e o r g i a  St- 
V s n c o u v a r ,  E3.C- 

V 6 C  3E8 

AHn: Bruce D o w n i n g  cc. O o r d  A l l e n  



CD!! RESOURCE LAB0RATORIL)LTD. 
6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 I FAX. 435-9746 

I * *  ASSAY REPORT u *  

To: G r a n g e s  Inc. 
2300 - 885 W e a t .  Gearg~a S t . .  

V a n c a u v a r ,  3 .C. 
VhC 3Ea 

Attn: B r u c e  Downin7 cc, Lord .%lien 

Number: 92207 

Date: D e c e m b e r  3 ,  1992 
Proj.: 120 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 I PH: 435-8376 1 FAX: 435-9746 

I * GEOCHEMICAL REPORT I 

TO: Grangeo Inc. 
2300 - 895 U e s t  Georgia S t ,  

Vancouver, B.C. 
V 6 C  3ESi 

Attn: Bruce Dawning cc, C a r d  Allen 

Licanaed R a a a y e r  of Brit.iah Columbia 



6329 BERESFORD STREET, BURNABY, B.C. V5E 183 1 PH: 435-8376 1 FAX: 435-9746 

I * GEOCHEMICAL REPORT * I 

To: Granges Inc, 
2300 - 985 W e s t  G e . o r q i a  St. 

Vancouver ,  R . C .  
V 6 C  3E8 

Attn: Bruce Downing cc, Gard A l l e n  

Number: 922 2 a 
Date: December 15, 1992 

Proj.: 120 

ppb 
3D 92-32 
480 - 490 30 

490 - 500 2 0  

- 
Licensed A e s a y e r  af B r i t i u h  Calumhia 



6329 BERESFORD STREET, BURNABY, B.C. V5E 103 / PH: 435-8376 / FAX: 435-9746 

I * GEOCHEMICAL REPORT * 

To: Granges f nc. 
2300 - A 8 5  W e u t  Georgia 5%- 

Vancouver, R.C. 
V d C  3E8 

Attn: Bruce Dawning cc. G o r d  Alien 

Number: 9221 8 

Date: December 15, 1992 

Proj.: 2 2 0  

pph 

NS indicates n a  sample- 

IS indicates insufficient. f a r  analysis, 



B D - 9 2 - 3 2  450-460 
B D - 9 2 - 3 2  460-470 
STANDARD C 

I C P  - .SO0 GRAM SAMPLE 
T H I S  LEACH I S  PARTIAL - SAMPLE TYPE: PULP Sa les be innin I R E f  are du l i c a t e  sa les. 

DATE RECEIVED: JAN 5 1993 DATE REPORT MAILED: SIGNED BY. D-TOYE, C-LEONG, J.WANG; CERTIF IED B.C. ASSAYERS 



BD-92-34 330-340 
BD-92-34 340-350 
STANDARD C 

Li 
Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 93-0020 Page 2 QQ 

Samle t v w :  PULP. Samles beginning 'REr are duplicate samples. 



'u 
Granges Inc. PROJECT BLACKWATER-DAVIDSON FILE # 93-0020 Page 3 44 

- - - - - - - - = - - - - = - - - - - - -- 

i 
A M E  NlALVTlLlL -Ek.i SAMPLE# 

80-92-34 350-360 
ED-92-34 360-370 
BD-92-34 370-380 
BD-92-34 380-390 
BD-92-34 390-400 

8D-92-34 430-440 
BD-92-36 70-80 
BD-92-36 80-90 
BD-92-36 90-1 00 
BD-92-36 100-110 

RE BD-92-36 70-80 
BD-92-36 110-120 
STANDARD C 

Sample type: PULP. Samples beginning 'RE1 are dupl icate samples. 



APPENDIX I11 

WHOLE ROCK GEOCHEMISTRY 



Granges Inc. 

Blackwater - Davidson Project 

Sample No 24621 24622 24705 24633 24601 24602 
Location surface surface surface surface DAV-11 DAV-11 
Rocktype Rhy 1 Rhy 2 Rhy 2 R ~ Y  1 And Dac 
Texture flow f rag f rag ? f rag flow 
ID No. 1 2 3 4 5 6 

All Data 

SiO2 wt% 
Ti02 
Ti02 (Dav-11) 
Ti02 (B-D, Surf. ) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (BD92-34, 35) 
A1203 
Fe203 
MnO 
MgO 
CaO 

Total 

Zr PPm 
Y 
Nb 
Hf 
Th 
Ba 
Cu 
Pb 
Z n 
Sb 
As 
Ag 
Au P P ~  
Hg 
Granges Inc. 

Blackwater - Davidson Project 

Sample No 24621 24622 24705 24633 24601 24602 
Locat ion surface surface surface surface DAV-11 DAV-11 



Blackwater - David -___------_______--------------------------------------------------------------- 
Sample No 24603 24604 24605 24606 24607 24608 24609 
Locat ion DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 
Rocktype And Dac And Rhy 1 And Rhy 1 And 
Texture f rag f rag flow ? f rag ? frag 
ID No. 7 8 9 10 11 12 13 

All Data 

Si02 wt% 59.20 71.10 56.70 71.90 62.80 73.80 63.50 
Ti02 1.03 0.36 1.03 0.16 0.62 0.13 0.72 
Ti02 (Dav-11) 1.03 0.36 1.03 0.16 0.62 0.13 0.72 
Ti02 (B-D, Surf. ) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (BD92-34, 35) 
A1203 17.30 13.40 16.90 11.90 15.50 13.10 15.40 
Fe203 8.92 2.68 9.37 5.83 9.00 1.51 8.04 
MnO 0.80 0.33 1.23 0.13 0.83 0.04 0.61 
MgO 0.83 0.37 1.62 0.29 1.05 0.13 0.69 
C ~ O  0.85 0.36 0.85 0.23 0.53 0.23 0.48 
Na20 0.23 0.18 0.88 0.01 0.10 0.11 0.17 
K20 5.75 5.09 5.74 3.81 6.23 7.48 5.88 
P205 0.44 0.11 0.44 0.03 0.25 0.03 0.19 
C02 0.44 0.25 0.51 0.57 0.26 0.01 0.26 
S 0.46 0.74 0.82 3.10 0.67 0.64 0.61 
LO1 3.70 2.80 3.95 4.40 2.80 1.85 2.80 

.f.::;;<+;.: $$>~.:\;<+ 
Total 

Granges Inc. 

Blackwater - David 
................................................................................ 
Sample No 24603 24604 24605 24606 24607 24608 24609 
Location DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 DAV-11 
Rocktype And Dac And Rhy 1 And Rhy 1 And 
Texture f rag f rag flow ? f rag ? frag 



Granges Inc. 

Blackwater - David 

Sample No 24610 24611 24612 24635 24636 24637 24638 
Location DAV-11 DAV-11 DAV-11 Capoose Capoose Capoose Capoose 
Rocktype RhY 1 And Dac Dac Rhy 1 Rhy 1 Rhy 1 
Texture ? flow f rag int ? 
ID No. 14 15 16 17 18 19 2 0 

All Data 

Si02 wt% 72.20 
Ti02 0.16 
Ti02 (Dav-11) 0.16 
Ti02 (B-D, Surf. ) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (BD92-34, 35) 
A1203 
Fe203 
MnO 
M90 
CaO 
Na20 
K2 0 
P205 
C02 
S 
LO1 

Total 

Zr PPm 
Y 
Nb 
Hf 
Th 
Ba 
Cu 
Pb 
Z n 
Sb 
As 
Ag 
Au P P ~  
Hg 
Granges Inc. 

Blackwater - David 

Sample No 
Location 

24610 24611 24612 24635 24636 24637 24638 
DAV-11 DAV-11 DAV-11 Capoose Capoose Capoose Capoose 



Granges Inc. 

Blackwater - David* 1992 drilling ------------------ 
Sample No 50601 
Location BD92-32 
Rocktype Interm. 
Texture f rag. 
ID No. 

------------------ 
All Data ------------------ 
SiO2 wt% 
Ti02 
Ti02 (Dav-11) 
Ti02 (B-D, Surf.) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (BD92-34, 35) 
A1203 
Fe203 
MnO 
MgO 
CaO 
Na20 
K20 
P205 
C02 
s 
LO1 

Total 

Zr PPm 
Y 
Nb 
Hf 
Th 
Ba 
Cu 
Pb 
Z n 
Sb 
As 
Ag 
Au P P ~  
Hg 
Granges Inc. 

Blackwater - David* 
------------------ 
Sample No 

50602 
BD92-32 
sdst . 

2 2 
2 2 

57.50 
1.11 

18.30 
9.67 
0.49 
1.11 
1.68 
2.27 
6.71 
0.67 
0.21 
0.49 
2.10 

102.31 

17 4 
2 4 
9 

1090 
12 4 
16 
116 

276 
0.6 

1992 drilling 

50601 50602 

50603 50604 
BD92-32 BD92-32 
f elsic felsic 
flow flow 

felsic 
f rag. 

25 
25 

80.10 
0.13 

0.13 

12.60 
0.98 
0.02 
0.23 
0.52 
0.10 
3.56 
0.04 
0.19 
0.09 
2.00 

100.68 

81 
4 
17 

431 
5.5 
2 

3.1 

11 
0.1 

50605 

interm. 
f rag 

2 6 
2 6 

56-40 
0.93 

0.93 

16-10 
7.46 
2.13 
3.06 
2.07 
2.38 
3.85 
0.37 
2.01 
0.16 
4.45 

102.30 

195 
2 
12 

1110 
67.8 

6 
2760 

9 
2 

50606 

50607 
BD92-33 
felsic 
flow 

2 7 
2 7 

77.40 
0.16 

0.16 

13-50 
1.98 
0.15 
0.15 
0.14 
0.02 
4.55 
0.05 
0.03 
0.01 
2.10 

100.40 

9 3 
2 
15 

292 
3 3 
767 
186 

118 
7.8 

50607 
Locat ion BD92-32 BD92-32 



T 

Granges Inc. 

Blackwater - David ------------------ 
Sample No 50610 
Location BD9 2 -3 3 
Rocktype f elsic 
Texture flow 
ID No. 2 8 

2 8 ------------------ 
All Data ------------------ 
Si02 wt% 78.20 
Ti02 0.16 
Ti02 (Dav-11) 
Ti02 (B-Dl Surf. ) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 0.16 
Ti02 (BD92-34, 35) 
A1203 13.60 
Fe203 1.45 
MnO 0.07 
Kg0 0.14 
CaO 0.14 
Na20 0.01 

>~\,,~:.,,+(~t"< > K20 4.06 
P205 0.03 
C02 0.02 
S 0.01 
LO1 2.05 

50611 50612 50613 50614 50615 50616 
BD92-33 BD92-33 BD92-33 BD92-33 BD92-34 BD92-34 
felsic felsic felsic felsic interm. interm. 
f rag. frag. f rag. f rag. f rag. frag . 

2 9 3 0 31 3 2 3 3 3 4 
2 9 3 0 31 3 2 3 3 3 4 

Total 100.11 101.31 102.71 100.77 100.00 101.69 103.51 

Zr PPm 
Y 
Nb 
Hf 
Th 
Ba 
Cu 
Pb 
Zn 
Sb 
As 
Ag 
Au P P ~  
Hg 
Granges Inc. 

Blackwater - David 
------------------ .......................... 
Sample No 50610 50611 50612 50613 50614 50615 50616 
Location BD92-33 BD92-33 BD92-33 BD92-33 BD92-33 BD92-34 BD92-34 



Granges Inc. 

Blackwater - David 

Sample No 50617 50618 50621 50622 50626 50627 
Location ~ ~ 9 2 - 3 4  ~ ~ 9 2 - 3 4  ~ ~ 9 2 - 3 6  ~ ~ 9 2 - 3 6  BD92-35 BD92-35 
Rocktype interm. interm. interm. felsic felsic interm. 
Texture f rag. f rag. f rag. f rag. frag. f rag. 
ID No. 3 5 36 3 7 3 8 3 9 40 

3 5 36 3 7 3 8 3 9 40 

All Data 

SiO2 wt% 
Ti02 
Ti02 (Dav-11) 
Ti02 (B-D, Surf . )  
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (~~92-34, 35) 
A1203 
Fe203 
MnO 
MgO 
CaO 
Na20 

: .  . i ,  . .  K20 
P205 
C02 
S 
LO1 

Total 

Nb 
Hf 
Th 
Ba 
Cu 
Pb 
Zn 
Sb 
As 
Ag 
Au P P ~  
H9 
Granges Inc. 

Blackwater - David 

Sample No 50617 50618 50621 50622 50626 50627 
Locat ion ~D92-34 BD92-34 B~92-36 ~ ~ 9 2 - 3 6  ~ ~ 9 2 - 3 5  ~ ~ 9 2 - 3 5  



Granges Inc. 

Blackwater - David 
Sample No 50629 50630 50632 
Location BD92-35 BD92-35 BD92-35 
Rocktype interm. interm. interm. 
Texture f rag. flow flow 
ID No. 4 2 4 3 4 4 

4 2 4 3 4 4 
............................................. 
All Data ............................................. 
Si02 wt% 59.00 
Ti02 0.87 
Ti02 (Dav-11) 
Ti02 (B-D, Surf .) 
Ti02 (Capoose) 
Ti02 (BD92-32) 
Ti02 (BD92-33, 36) 
Ti02 (BD92-34, 35) 0.87 
A1203 16.20 
Fe203 10.10 
MnO 0.82 
MgO 1.95 
CaO 0.31 
Na20 0.13 

. . . K2 0 6.45 
P205 0.20 
C02 0.01 
S 0.96 
LO1 2.90 

Total 100.77 

Zr PPm 
Y 
Nb 
H f 
Th 
Ba 
Cu 
Pb 
Z n 
Sb 
As 
A9 
Au P P ~  
Hg 
Granges 

. . 

Inc. 

Blackwater - David 

Sample No 50629 50630 50632 
Locat ion BD92-35 BD92-35 BD92-35 



X-RAY ASSAY LABORATORIES 06-JAU-93 REPORT ----- REF. 13942 PAGE 1 

SAMPLE 

---------------- 
50601 
50602 
50603 

'604 
j05 

- J606 
50607 
50610 
50611 
50612 
50613 
60614 
60615 
60616 
60617 
60618 
60621 
60622 
50626 
60527 
60628 
60629 
50630 
60632 
XRA CONTROL 
SY-2 
SY-2 
WET LAB CONTROL 
DCP CONTROL 
60601 
50615 
50617 

L I  PPM 
ICP ----- 

41 
61 
C i  

2 
1 

6 8 
2 

< 1 
8 
2 

<1  
C i  
1 8  
17  
3 3  
19  
6 7 
C l  

2 
6 7 

2 - 
62 
4 9 
6 1  - - 
-- 
-- 
- - 
7 

40 
1 7  -- 

BE PPM C02 % 
ICP COULOM ------------------ 

1 . 2  . 6 5  
1 . 3  .21  
C.6 .10  
C.6 .19  
<. 6 . l 9  

. 8  2 .01  
C.6 .03  
c . 5  .02  

.8  . 1 8  

.6  . 3 3  

.6  .09  

.6  .10  
1.1 .02 
1 . 2  1.36 
1 . 6  .07  
1 . 7  .02 
1 . 6  .16 
C .  6 .02  
C.6 .02  
1 . 6  .02  
<. 6 . O l  
1 . 4  . O l  
1 . 9  . l l  
2 .1  . 0 3  -- - - 
-- -- 
-- - - 
-- 4 6 . 5  
C .  6 -- 
1 . 3  . 6 5  
1 .0  .03 -- -- 

UA % 
ICP . - - - - - - - - 

.09 

.06 

.02 

.02 

.04 

. l l  

.02  

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02  

.02 
.06 
-02  
.02 
.07 
.02 . . 
.02 
. 0 3  
. 0 3  -- 
- - 
-- 
-- 
. 03  
.09 
.02 -- 

HG % 
ICP -------- 

.14 

. 6 1  
c .  01  

.01 

. 0 1  
1 . 7 2  
c . 0 1  
c . 0 1  

.06 

.01  

.02 
c . 0 1  

.80  

.74 

. 5 4  

.62  
1 . 6 9  

.01  

.01  
1 . 6 3  

.Ol 

. 9 8  
1 . 2 9  
1 .21  - - 
-- 
-- 
-- 
.27 
.14 
.74 - - 

M G O  % 
PR 

AL % 
ICP 

s 1 0 2  % P 1 
WR ICP 

SAI.lPLE a P205 % S Y, K 1 ~ 2 0  % CA % CAO Y, SC PPH T I  % TI02  % V PPfi CR PPfl 
WR LECO ICP BR ICP PR ICP ICP WR ICP ICP 

50601 
50602 
50603 
50604 
50605 
50606 
50607 
60610 
60611 
50612 

, 50613 
50614 , 
50615 
60616 
60617 
50618 
60621 
60622 
60626 
60627 
60628 
60629 
50630 
50632 
XRA CONTROL 
SY-2 
SY-2 
VET LAB COBTROL 
DCP CONTROL 
50601 
50615 
50617 

SAMPLE CR203 % !.IN % HI10 % FE % FE203 % CO PPH 11 PPM 
BR ICP VR. ICP PR . . ICP ICP 

CU PPM 
ICP 

ZH PPW AS PPN RB PPP1 
ICP ICP XRF 



X-RAY ASSAY LABORATORIES 00-JAW-93 REPORT ----- REF. 13942 PAGE 2 

SAMPLE CR203 % M I  % HRO % FE X FE203 X CO PPN U i  PPN CU PPH ZH PPH AS PPF1 RB PPW 
Y R  ICP WR ICP aa ICP ICP ICP ICP ICP x RF 

60628 .03 <.01 .06 .98 2.21 9 11 83.9 7170 376 113 
60629 .02 .40 .82 6.30 10.1 16 2 5 46.6 8290 136 168 
60630 .03 .20 .67 8.09 13.1 18 24 129 8450 61 110 
60632 .02 .26 - - .67 8.67 13.3 29 -- 2 8 - - - - -- - - - - - - - - 230 2620 367 114 

7A CONTROL - - -- - - - - - - - - - - 214 
. -2  <. 01 .33 6.43 -- -- 

SY-2 <.Oi -- .33 - - 6. 40 - - - - - - -- -- - - 
WET LAB COMTROL -- - - -- - - -- -- - - -- - - -- - - 
DCP CONTROL -- .01 -- 1.17 -- 6 10 11.1 14.6 <3 -- 
60601 .02 .17 .37 1.33 2.74 4 7 4.7 1930 -- -- - - 4 138 
50616 .24 4.18 9 10 126 2200 2 8 - - 
60617 -- - - -- -- -- - - - - - - - - -- 110 

SAMPLE SR PPR Y PPM Y PPN ZR PPM ZR PPH QB PPN NO PPN A G  PPH CD PPM sn PPH SB PPM 
ICP XRF ICP XRF ICP X RF ICP ICP ICP ICP ICP 

XRA CONTROL 
SY-2 
SY-2 
VET LAB CONTROL 
DCP COIITROL 
50601 
60616 
60617 , 
S AFIPLE BA PPM BA PPM 

XRF ICP 

- 3.0 
14.2 
6.8 
8.2 
6.2 
6.2 
3.2 
4.3 
4.3 
3.9 
3.9 
6.1 
6.3 
6.2 
4.1 
3.7 
6.2 
3.2 
4.7 
6.2 
6.2 
6.7 
6.0 
4.4 -- 
-- 
-- 
-- 
2.6 
3.2 
6.0 -- 

W PPM 
ICP 

147 
174 
73 
8 4 
81 
196 
9 3 
9 4 
106 
9 8 
8 7 
93 
166 
174 
186 
184 
182 
9 8 
9 5 
193 
9 8 
176 
180 
175 
289 - - 

-- 
- - 
-- 

160 -- 
188 

pe PPH 
ICP 

?:3 
<.6 
9.6 
10.5 
12.3 
3.2 
9.1 
10.6 
14.6 
12.1 
14.8 
18.0 
6.8 
3.0 
1.9 
1.8 

.7 
11.0 
10.4 
3.0 
17.9 
6.6 
.8 

<. 6 -- 
-- 
-- 
-- 
1.6 
7.4 
4.6 -- 

B I  PPH 
ICP 

3 
4 - 
6 
8 
4 
3. 
2 
4 
3 
6 
6 
6 
3 
6 

<1 
1 

<I 
4 
6 
3 
3 
2 
1 
2 - - 
- - - - - - 
2 
3 
3 -- 

sun X 
PR 

XRA COUTROL 
SY-2 
ST-2 
BET LAB COIITROL 
DCP CONTROL 
60601 
60616 

517 



APPENDIX IV 

PETROGRAPHIC REPORTS 



SUPIMAWY: 
T h i s  s u i t e  c1.f voli:ar)ia: ,-ocl.::s l-iange.; fl-c~m \;pry ligl.1.t 

ci:rlc~i.Lrecl, f l c ~ w  b a n d e d  f e l s i ~ :  !:yt.iyoli.te:) .~;I:I v e r y  ~:jal-l.::, f na f j . c  
i : ' ? b a : ~ a l  t ) , w i t ! ]  i r . ) terrnedi  a t e  q ~ r a r t z  a n d e s i  .Les, al-ldeai'tev' 

9 
a,..t(..J .-'t - _ .. t i  _ - ~d',c! I a n d e s i t e s .  Wh~:+le--roc\:: ~ h e ( r i i s t l - ~  1:; t 3 e l p f ~ r l  
m a k i n g  -ttier;e ~ z l a s s i  fil:atI.l:lrtc.; t h e  s a m p l e 5  may b e  u.t:~i.rgl?ly 
d i  v i  d e d  a s  fctl I. uws: 

I r a ,  l , p #:I t a  is I I: , f E 1 s i I: r t i  y I:# 1 1 t j. c 
i:5(:>E,i,i:j3, ,:$, 5, '7-14. Q 7 - - - p  2.5- 28 is p l = ~ 5 f ; i b l y  l - t7y l~ ,da , - i t i , - ) .  
TIley a r e  ct:impi:tsf?d 111.f ~:la:;.ts 1;1:t 3 I:K~ s i z e  elf a l t e v . r l a . t i n g  
i a \ / ~ ? - s  o f  f ine. . . - .gyai i ieci  clr..tar. .t z a n d  \./ar i y c 1 ay - -~ ;e r  1 i~ i t c 
a l  t e r e d  K..- .feldspal*. 

f T r  - . d q m e n t a l  t r a r e 1  y p o r p h y r  - i t i I: i n t e i -med i  at* a n r l e s i  t i , ~  
) 1 :  ;;3, 30-'3'). . - 7 .>A. . T b . l p s e  a re  ~ : ~ r ~ p ~ s p d  I:I~ s e r i ~ i t e  
p~ei.rdl::~m~:~i..pI~is elf pIaqi1:11::1;i~qe p t ~ e r l ~ : ~ ~ : r y s t s  a n d  qLtar.tz--bi~:~ti . t :e-- 
s e r i c i t e - - s u l f i d e  a f t e r  ? m a f i c  p h e n o c r y s ' t s ,  p l u s  l a r g e  
)-~:1ur3cled q u a l - t z - - - s u l f i d e  '?amygdi.rle*3 i r )  sl:t(ne sample.;  f3i3, 32:) 
i n  a m a t r i x  1:1:1nsisting,7 a l m ~ : a s t  e n t i r e l y  o f  f i n e  ~ e c e ~ r s d a r y  
b i o . t i t e ,  :;er:i~:ite ~ I Y  1:1ay. 

f-'yaclniprl.tal tjasa1.t I I : , ~  baz.;a],t:il: a n c l e s j , t e  1::5<1>627, 2 9 )  --..--.--.-----7--.--..-.----.-" ---.--..-..---.--.---.----- 
n)aijr. u p  I : I ~  clari.:: bj.i:~.t.i-tp or :;erj,ri.t;e a l t e r e d  ~ : l a s ; . t s  ' t i ~ ~  3 En)  

cl j. a m e t  pr i 17 a b :)i 12t i .j; e--I: l a y - 5 ~ ~  :i i: i t e--cluar.t z t pr ed 11la.t r i x . 
s a f n p l e  (Si:!E,Ol 1) i 5 a qua r i : z - f e l  d s p w  pc l rphyr  y ,  

po:;r;ibly c l a c i t i c ,  ancl 50Gi32 a p p e a r s  t o  b e  a f i n e  gabbvl:~ clr 
q u a r t z  d : i . abase ,  i : l>~isic; t ing 1:l.f a l . b i % i z e c l  p:lagioi:lacse, b i o t i t e  
a l k e r e c l  m a f i c s ,  a n d  m a g n e t i t e ,  

A l . t e r a t i o n  f a l l s  i n t o  U I - ) ~  OY. t w o  g e n e r a l  1 : : a t e g u r i e s :  
.tl.7e felsit: rr:ll:C::s a r e  g e l - l e r a l l y  a l . l ; e rec l  ~I::I c l . a y - - s e r i c i t e - - .  
q u a r t z  ( : q  carb l r :mate ,  g e n e r a l l y  clc~lt::~miti~: clip a n k e r i t i c :  i n  a 
f e w ;  qiLiyr7et, :i 5 p r e 5 e n . t  i n 5f:)&r:)3, l d : \ ,  15:i . Ti..)@ i r \ . t e rmed i  a.l;e 

~ I : I  mafit: rl=~t:i::s; a re  a l . l ; e r e d  tl::~ .:,ic:lr.rificari2; - 01- ma,:ji:~\e am13ur) ts  
~f firbe browrl 5~cl:lndar.y b i i : ~ . t i t e ,  s e r i c i . l ; e ,  q u a r t z ,  I:I~ i n  
51::lme c a s e s ;  ~: : t~l .~:~r: i .%e/ ' t iydrob. i~:~tf t te  ipc~s.;ib.ly a . f ter  set:orldary 

. - 
b i o % i t e : ) ,  s e r i c - i t e  a n d  q u a r t z .  l h e r e  c u u l d  b e  p y r ~ : ~ p h y l l i t e  
i n 5iX26, a n d  m i  noat- sec l:mdar y [:::--spar i rt 5i:t629. Pluc 11 u f t t7 i s 
a l t e r a t i c l n  is p l s t a s s i r . ,  a n d  t h i s  is re ' f l .ec . tecl  i n  t h e  
g e n e r a l l y  h i g h  C::20 v a l u e s  f n r  a l l  s a m p l e s  t:4-.'7"i.:). 

S u l f i d e  m j . n e r a l i z a t i c l n  !is ccmmon i n  t h i s  s u i t e ,  w i t h  
many s a m p l e s  c o n t a i n i n g  25-5% c l  l:~tty t o  d i  s5;erni na t ec l  si.rl f i d e  



b l e b s ,  i n  p l .acer ;  i $ i c ; . t r i b u t e d  a11:1nq i~~ ic r l :~ .Fra~ : t~~ t~f i ' s~  

[='yl-rC.loti.te i.; m~:~s.t i:i:iri\mi:irl, b u t  i.3 a l t e r e d  i n  many sarnplezi  
-,er rrtar c asi  .\; e, .k;l:l a mi:?;.ture o f  yseizii:+rlc!ary py3 . i . l ;~  a n d  l e s r .  

er-;pei:ial l y  i r ,  .i;tle f ~ l s i ~  V I = + ~  c . E : I I ~ ~ L . ~  .. ' -. wheii@ p y r i t e  is rfl: I ly . e . 
~:,f . ter\  doirlj.rlar.lt. Spl. . lalel-: i te i r ; ;  a:; w:i .despread hut; l ezs  
abur.,cJar'lt < w i . t r j e s s  . t h e  !:i.2 t u  j...2% Zn v a l u e s  :i.n iilcist o f  ' t h e  
~ a f i l p l e s : ! .  c : t l a l ~ : c ~ p y t ~ i t e  is cc~it)rtor) b u t  p r e s e n t  i n  . t ra f :es  
~::tnl y ,  y e n e r a l  - l y i n t  j. makel  y b o u n c l  a s  in~ : : l  c.ts:ic~ns i n  s p t i a l  htr i t e  
,zlr r a r e l y  pyl-ri.lol;i-t;e i:botC.\ s p l . . i a l e l p i t e  arid cl..lali-i:~pyri.t~_. a r e  
:i .n.kima.tely lorlkecl w i t h  q a r l g u e s  - i n  t h e s e  s a r n p l e s : ~ .  G a l e n a  
a n d  a r s e n c t p y r i . t e  a re  y a r e ,  as F'b ar.rd vt.!..Lues I: I~  a f e w  

h ~ t n d r e d  ppm at"cr.st; ci l v e r  m i n e r a l 5  w e r e  r lc t  s e e n  i:Ag v a l u e s  
a y e  g i ' t  I:I~ less:,. F.:~ttile is comml:tn ar; t h e  a l k e r ~ _ n d  'TiO-:'- A- 

b e a r  i r-~q m i n e r a l  i. n . t h e  more maf i c sarnpl  es; s p e c u l  ar hernat i t e  
a l s o  ~ : ~ c c u r s  i n  s e v e r a l .  



P a l e  g r e y - g r e e n ,  f i n e - g r a i n e d  p l a u i c s i s l a s e  p~: :~rpt iyry ~ : u t  
b y  a f r a c t u r e  ne.tworl.:: elf darl.:: s p h a l e r i t e  < ~ ; l : i g l . ~ . t l y  rnagnetil :  
d u e  .t;,a . ' ? p y r r t ~ ~ : ~ t i . t e : )  a n d  wti:i:t;e '.'~::arbctna.l;e t t t a . t  reac,t;cr 
~ ; l i g i . l . t ; l y  .ti:, t:cald t:lilc.t.te t-IC::L. F " ~ I : I ~  h o l e  ED83:2-32; qel::li:t.tem 
j.rldj,i:,.t;es a fe1s j .c :  . s ~ ~ l . c a r t i i :  wi.l;tl 7 3 . G i :  Sir]?, 14.3% A 1 . 2 0 3 ,  
.7 .- - - =  //. Fe2CJ3, 8 . 2 X  Z n ,  3 3 3  ~:tpm F'b; tnineral t :~gy i n  pul is t . iecl  t11j.1-i 

5;ec t .i ,an i 5; 
C:lay-seric-.i;e ( a f t e r  fp ld . ;p-  - <:I r , (11 a i 1.-t 1  y 1.i 5 (1, % 
Qua)- t:. (pt-l~ncl,:l- y s t s >  r:: ,J . 1- , 

!:qt-oLtr.jdrnass; p a r t l y  se~:~:~ndary:> ..-,Ly m.: 

-5. .J /" 

C:tl 1  01- 1  .k e 5 :d 
S p h a l e r i t e  5 X 
H u s c o v i  t e  ( p a r t l y  aftel- ?'bic~.i-;i%e:) 5 x 
Bil : l t i . te  i"pcclndayv:) 3 -1" 
C:arbc~rlai;e i:dt:~l~:t:trni.t;e"?) li: 
F3yrrho . t : i t e ,  g a l e n a ,  c h a l ~ : ~ : : ~ p y r i t e  I X  
iiu.t; i 1  e ,  s p h e n e  .::: 1 % 

z i y i:: Q I-) t r  
- r t l i s  yorl.:: c u n s i s . t s  o f  qua)-t:. p l . \ i .nocryst- ;  a n d  vagc.\e r e l i c  
p l a g i u c l a s e  s i tes ,  p l ~ i s  s c a t t e r e d  m a f i c  s i t e s  !:ni:~w s u l f i d e s  
a n d  c h l o r i t e : )  i n  a f i n e  m a t r i x  of q u a r t z  a n d  c l a y - s e r i c i t r .  
V e i n s  aye irlade ~ , ( p  ~ t f  : 2pha leu . i . t e ,  m i n o r  c a r b c s r t a t e  a n d  
1:I.tI. I:I~ i t p .  

fiuay..t;r pt.te"l,-:,,:ry.~!.ts a r e  11:lear a n d  g l a s s y ,  a n d  up  t o  (3.5 
inm i n  cliametei. . , ,  They a r e  e u h e d u a l  t o  s c r t j hed ra l  < b r c ~ k e r t  i n  
many c a s e s : )  , ~ . i n s t ~ - a j ,  n e d  b u t  c r o s s e d  h y  many  fracture^-;. 

Former  p:l a g i  c ~ c  1  acse p t~enc: lc i -y5 .k  w e r e  u p  t l : ~  2 ntm I  lxtg a n d  
e u h e d r a l  t o  :;c.rbltedral ; . t h e y  a r e  now cumpl etel y  r e p l  a c e d  b y  
f i  n e - - . ~ r a i  - rtecl c 1 ay--.;er .i I: i ' te ancJ m i  n o r  ':Sqctart:.. 

Fl:,ymey . .i i ... p i . 1 ~  j n c ~ ~ r y . ; t s  a r e  ciubhedt-a1 p a t c  tie.; ~ t p  .t~:l 

!:!.75 wtn a,:i-~:ts~, l l o w  c c ~ r i l p ~ s e d  o f  f i n e  c;crbtledral flab<e:: t:~f 

p a l e  gi~een et.11 :. , r  1 .' te ,  o r  ) - a r e 1  y q ~ 1 a r . l ; ~  arid bi-own s e c ~ : ~ n d a r y  
h i  I - I , . ~ ; c : ~  .... t:+ .: !! .cspea:ially . aZ; r ims : ! ,  p ] . u s  s u l f i d e s  ( r ; p t l a l e r . i t ; ~ _ .  

ma% rtl. y : )  , E q u i  cii. inensi  c ~ n a l  & a p e s  s u g g e s t  t h e s e  may h a v e  b e e n  
.-la : .py~.~:~:/;ellc.  S~:ai;.l;erpd f la i . : :es  I:I~ e u h e d l - a l  muscgvi - t ;e  t o  i:).25 
nlm ciiarnet;er may h a v e  o r i g i n a l l y  b e e n  ' ? b i o t i t e .  Z i r - . - - -  L. ~1 I i is 
f u ~ r n d  a s  l a r g e  e i t t~ed t - a1  c r y s t a l s  u p  .to 80 fnt l c ~ n g .  

T h e  inatri :.; c r m s i  sts s f  f i  n e - - g r a l  n e d  a n t ~ e d r a l  , 
i n t e tP loc i . : : i ny  quart: .  i :ptPclbably p a r t l y  s ecc tnda ry : )  arid c l a y - -  
s e t - i c i . l ; e ,  pluc; m i n o r  o p a q u e s  i : r u t i l e  i:ltp s p t i e n e ,  a f t e r  f o r m e r  
T i  - -bea r  i rig m i  r i e r a l  . T h e  . t e x ' t u r e s  s u g g e s t  abi.tniAari.t f i : lr i t~er 
s p l a y i j s  a n d  fyai:jmer\ts l,tp .t;,-~ 7 ,.,J I= mm l ~ n g ,  i n d i c a t i n g  a f i n e  
f y a g ,n e a 1. f ~2 ;i 5:. i ,- , v  IJ ... 1  I- ... -. -I 1 1 . i: i: 1,' \ , - . l l i k i c  ,I"' c r y s . b a l - - l a p i l l i  t ~ t f f : ) .  

I .,t.r.,s j ..> .' c c l n s i 9 . t  o f  fnassi .gp s p b ) a l e y i . t ; e  as ~ ~ l b k ) p d y a l  
c r y s t a l s  .tl:, 7 ,,a " (r)f l \  s;i:.p, l+)i . j ; t . \  t:~i:~:acj.i~rlal pa- tct ' les  o f  f i n e - -  
gra:i.neci (C).i:.i5 mm:.i a n t i e d r a l  c a r b o n a t e ,  s ~ t b h e d r a l .  p a l e  g r e e n  
c h l o r i t e ,  a n d  s ~ b l ~ i e d r a l  c:iuar.t;z. T h e r e  is minclr subhed t r a l .  
p y r r . t l o t i . t e  t~ 0 . 2 5  ntm d i a m e t e r  < p a r t l y  a l t e r e d  ~:I:I s u p e r g e n e  
p y r i t ; e / m a r c a s i . t e : ) ,  a n d  r a r e  in~: l i . r~i~: l r ls  I : I ~  c h a l c ~ : l p y r i t e  t o  55) 
fm  l c ~ r t g ;  g a l  er-tczi forms r a r e  .=;c.tbhedral c r y s t a l  s k t t  0. 4 mrr t  
a i -yr :~ss .  [:Fllt:~rj,.t;e 1%;; ler~(:l.tl.j--.alow, w i t 1 . l  weal.:: b i r e f l - i n g e n r e  
a n d  plec~~:t~ria:i:;m ind.j.l::akirtg i n t e r - m e d i a t e  FTe:Mg u a t i o s .  



yeact ig:~n t o  1:#:11d d i l u t e  t-IC1; n o  sc . t l f i c l e s  \jit.;:i.b].e s p i t e  ~:tf 

, . Fi-t:#r~t t11:llr. EQq32-32; Na,fCa u a t i ~ : ,  elf g r e a t e r  t h a n  1 ,  
s i 01;: ,:, .f E , 7 . G % ,  vel-y t2igl.1 F='2@5 o f  !1).7%? i-.tish t:::20 O f  & . ' 7 % ~  
I-, % t., 1::" .::' 0 3 (:, f $3 -? ", ..... . / /., ;~f iomal  s u s  As, 512 o f  28!:), 33 ppm. - 
Minpyalt:tgy i n  'tfq.i.n :,e~:til::ln 1 s t  

P l a q i c ~ ~ : l a . j e  ! : a l b i t e : )  L !I) ;< 
B i t = t t i t e  i.:set::~:tnijary:) 2!3% 
S e r i c i t e  ! : a f t e r  f e l d s p a r ,  m a i n l y : )  1  (I! % 
[5!c.!artz < m a i n l y  p r i m a r y : )  7% 
Opaque  i : ? m a r t  i t i z e d  magne t  i % e l  3% 
11:arbclnate  !:'l. 'calci te:) .::: 1  % 
,&,pat; i Z;e .t i- 

F.:Laqi~:tt:l a.;e f ~ r m ~  s l e n d e r  eu . t l ed ra l  ~ : l -ys . ta i  s L, .t 2 . 5 ill m 
1.cmg w i t h  r e l i e f  less t h a n  a d j a c e n t  q u a r t z  a n d  e x t i n c t i u n  
al-tq:Lec; 'y'.'';ijl!:) I : I ~  :LB.y i r>d i t : a t i nq  a l i n t = t s t ;  pctye a 1 b i . t ; ~  (Ano--.3:) 
~ : e i n p c i s i . t i ~ n s .  Mt:tst s how minctr to i n ~ = ~ d e r a t e  a l t e r a t i ~ = ~ n  
f i n e  s e r i c i t e  a n d  minclr s e c c t n d a r y  L ? l i c ~ t i t e ,  e s p e c i a l l y  a l o n g  
c l e a v a g e  a n d  f r a c t ~ t r e  p l a n e s .  F i n e  n e e d l e s  I: I~  a p a t i t e  u p  ' t ~ s  
C 1 . 2 5  inm l u n g  are  f o u n d  i n  t h e  p l a g i o c l a s e ;  t h e y  c c ~ u l d  b e  
p r i m a r y  - t h e  F'205 c o n t e n t  is ~ t n u s u a l l y  t2iqt7. 

T h e  m a f i c  m i n e r a l  o f  t h i s  rctt::C:: h a s  b e e n  e n t i r e l y  
1-1 ?. The y e q l a c e n l  b y  f i n e  i n a t t e d  s e r - u n d a r y  bt-ctwn b i - t i t e  

c r y s t a l s  w e r e  up  tct  1.5 mm a c r o s s ,  b u t  t h e  5 ;hapes  a r e  
c o n t r c : ~ l l e d  by  t h e  p l a q i ~ = t c l a s e  c r y s t a l s  i n  a s~tb-i::~pi..ti-Lit:: 
. t e : ; ; h \ r e  s o  n o  g u e s s e s  c a n  b e  i1.1ade 25; t..- . 1.) .tl.l-.. t::: i:tr :i. g  j. n a 1 tn a .f i I: . 

Q u a r t z  is f o u n d  a s  s c a t t e r e d  sub-- tct  e u h e d r a l  c r y s t a l s  
.t;i:t 1 frtnl a c r o s s  t h a t  ~ : r y s t ; a l l i z e d  l as t  i n  i r t ke i - sky . ces  b e t w e e n  
t h e  t:l.t;her m i n e r a l .  s, C a r b o n a t e  fc~t-tns f i n e  a n h e d r ' a l  q r a i r t s  u p  

(:!.35 m m  al:ros.:; asscfici.a.t;r_.d w i t h  clpaque q r a i r . ) ~ ; ;  ancj c:jca,lip 
.- : . 'secon!Jary ctr r e c r y s t a l l i z e d  cluar.t i l ,  Tl.2ev.e :;l.jou].ij b e  
z i l - c ~ : ~ n s  il-l rr-,I=[.:: t : l ? d : k  ppm:) b~t.1; I carj7.t c;c..p a r t y .  

Al.tt1ougl.1 t h e  a l t e r a t i o n  is nr::tn-..destrc.tc.t:i\.;i!? I : I ~  te:/c.l.;ur.e, 
tt>is is a I d e l l  aj..l;pye-J rl::tl=l.:: ( s e c c t n c i a r y  b j , l : l t i . ~ e ,  < s p ~ * . j . ~ : ~ . b c : ,  2 -.. y 

I- a e d  b  y  .t 1.1 e I-.) i i~ I.-! t::: 2  i.3 c- I;::, .t r.. n .t; :) 3 n d '@ [-') E m i n o r  q u a r t z  a s  i r r d i  -. .t 
p l  a g i  t:t~::l ase a p p e a r s  b e  .tt~ou.ctuqt-tl y  a 1  b i  .l.. .. i :.E ... 8~ .,' ' f l ' ~ 1 l t  i~irt 
t : : t \- iginally p r o b a b l y  irts:tre c a l c i r  cr:<myii_ll.:;x.ti~:tr)., T h e r e  1.5 no 
s c . t l f i d e  m i n e r a l i z a t j . , s n  as r ;~ :~c ia t ;ed ;  . t h e  j . den . t i . t y  1:8f t k i e  
1:tpaques r e m a i n s  u n r e s ~ l v e d .  o r i g i n a l  i-r.~mp~:~?;:itior.i a p p e & i r s  ti11 

b e  m o r e  s i l i ~ i l :  ' t h a n  m o s t  d i a b a ~ e s , ,  a::. ind i r la . t ; ed  by  t h e  h i g h  
p .. - .-, ~.LU.L c c l n t e n t ,  a l t t i r sugh  T i 0 2  is t:Iver 1X. 







-r t-, i :; i.. (1 1.:: ,-: r.15 :i 5.t i_; f a b 11,  c\.t e tl) L\ a :L p at.. -t s I> .f c <:I 3 1 -  5; e 1, y 
, : y y ~ j . t a l l i l - ~ e ,  yi:~~.tncled ti:, s~!bl. .)edra].  q u a y t z  i n  a rna t r : ix  I : I ~  f i n e  
<-.-Ar . i i .  i t e ,  p r t z t b a b l y  a f t e r  f e l d s p a r . .  T h e  qua>-2;z t~ t -ys t a l : ;  a r e  

~ t p  t n  13.5 iOlTi cliarrte-ter,  a l th r . lugh  . t h e y  may a g g r e g a t e  t o  a s  
mut::k1 as .- 1 rnrlt l ~ > n g  i n  li,,Itat appea l ;  t o  b e  fclriner : ' q u a r t z  e y e s  
a I-l cl ;' I .  -. .- l e r l s e s  alcirtq t h e  flclw b a n d i n g .  T h e  c r y s t a l s  a re  a1 l 
Iqiclhly .- .. s t r a i n e d ,  w i t h  ur tdulc l se  e x t : i n c t i ~ : ~ n ,  s u t u r e d  g r a i n  
bi:a\_\nday i es, arid a +@I=)- y s t a l l  i zecl appea ra r t l ze .  

-rt.le i l - , . t ; e i ~ \ ~ p r ~ j ~ ) ~  r r t a t v i x  ,-:cln<=.is.ts -- o f  p a t l = t ) e s  r ~ f  lctw - 
r P l  is.[ a r.1 d I I::, I+J b 1 r p ,f r i r-1 g en I:: e i: I: 1 a y -.,.a 1 t e r e d [::I f e 1 cj p a r :I 
\,!pj,ned b y  ar,\c[ i n  g e n e y a l  i : c l , ~ \ p l e t e l y  r e p l a r e d  b y  f i n e - -  
graii .1e-j ,  t-iigt-l t : ) ~ y e f r i r t g e - , ~ = e  s e y i l : - i . t @  i : subhedra l .  .flat-::es u p  t ~ : l  

ai::jo~.\.t :LiJ f'm:!. plal::es,  a . f i n e  ~-)e.tgt:lrE:: 0.f f r a c t c t r e s  
.f~::~].ll::~ws t h e  ayeas  t!e.l.;c.:@er-i i:l!..\at;.tz gi-ail-ls,  rnarL::ed b y  f i n e  
,z lpaques  (:;i(:~--iJr:) frn: :~ o f  ~ti-i,-el-Z;airl i(-Jer.lti.ty, altd v e r y  f i n e  (5- 

qua i l - i s  c ~ f  ';:'spt.iene i::17 t - u t j l e .  Secorlclary q ~ \ a r . t z  c_lv.clws 
per .pendict! . ] .av '~I:I s l : lfrle 1 ~ 1 . f  ttlese fy'al:'i;~kres, e s p e ~ : i a l l y  whey@ 
,::,paq~les &ire i:i:ii..;cer.i.t;u.a.ted, s!-\gge:;t:incj .tI?e opac lues  may b e  
I- t..! 1. f i d e . /...I (:, tG2 e e i:. b a 5; e 3 n c! p ;- e i L[ m e t  a a c,( p a 1- e 
ab::ent. 

:Kri !:j~\(n,iiayy,, . t l . j is  ; ~ t p p e a y ~ ;  'ti., /-!p a s.ti-l:jl-j~:ly <5eri,--.te-.-. - 
'7 i:l L\ a y .k z a 1, .t y is i j  f e ~4 :;i c .f 1, w ~3 an cj c d i.1 1. ,:; ,L z 1- I L L ,  .. - p v ~ b a b l  y 
i31'1cli1-lally a y l j y o l i ' t p , ,  





spet:imel-i a p p e a r s  .~;I:I b e  made u p  ntai13ly o f  f i n e -  
g r a i n e d ,  si:~iewl..tai; spi-1eretl i t i l :- te:~:l;ctred f e l d s p a r  whil:h is 
p a r t l y  tl:t i n  p:Laces ~ : o n t p l e t e l y  r ; e r i r i k i z e d .  J ~ . \ d g i n g  b y  . t h e  
t l i g h  1:::Z-J !:c:i.Gi::) ~I:IW NaZO !:(1).(1)2:i cctn.ten%r;,  i.i; p r s t ) a b l y  is 
m i - t s k  l y  K - - f e l d s p a r  . 15, ft:trms srrral l , r o u n d e d  t o  s u b h e d u a l  
c r y s t a l s  g e n e r a l l y  less t h a n  0. 1  rnrn i n  d i a m e t e r .  
S( ;~ri t : i . t izat i t : tn  s i ; a r . t s  fyt:tm .ti.?e i r l 2 ; e r s t y . t i a l  areas ar.ld 
~ j i * . c , c l ~ p ~ s @ x ;  .I.;(:, , - i- ,mplete - - y@placefi \er l . t  I:lf ~ i ; ~ - ~ m e  g r a i n s .  

!L!t-\ay.t;z is f,::lc.tnd a:; l e s ~ j e y ,  .:;ubt.lei::-y-a], , = i - y s i ; a l s  o f  
-;:irnj. 1.3~- : s i ze  .tl.)e felc-spar t;l-.)at i:lear arid y p l a t i v e l y  

.. . fi-ee ali;e,; 'a. t ic,n.  
T h e r e  is v e r y  l i t t l e  e v i d e n c e  I : I ~  f c ~ r m e r  r n a f i c  m i n e r a l s  

:in .t;l..ris spe,-irnen, bu.1; perhap. ;  t h ~  I r t c~d ' l j  1.- ~ ~ r l a l  e u h e d r a l  
r3 ta l r ;  c r t f  rnctscc:lvite ctp tcl  0 .  1 nrm a n d  p a t c h e s  o f  1: I" ' "-' 

i i .1; ./, - 
I..: - - ~-~pac l~ . l e s  tct 9.5 iyirrl it-) d ia rne te i -  c c ~ ~ t l d  i -epreser1. t  
fclrmer b i - - t i , t e  C.1 , - yys . t a l s , ,  F: 'at , - t . lpy;  t:lf f i n e  l : l ay- . - . j e r i l= i r te  wi . th  
eut.iec:lv.al o u t  l i ne:;, up  t l : ~  2 rnrn l o n g ,  ccli.tl d  h a v e  beer1 
c;i;:a.t.tpi-ed pl,z~c-j,,-~c-as@ p1..ipr),xt~~-ys.l;rs. S t la . t . t eyed  1-2 mm v u g s  
.r;~:lr~)e.tim~_.s ~:c:~ntair t  k:pr . ic i te ,  s u u c l e s . t i n q  - -. s c ~ m e  may b e  . t t 7 ~ ~  s i t e s  
o f  f t : t u . t f t e u .  pl..)ertocyys.l.;s tF1a.t: I.tave pl~tcI.:ecl c ~ ~ . t t  d u r i n g  se~:%ictrr 

epar .. i; .j, d l l r l .  

M1~1s . t ;  o p a q u e 5  i n  t t .) i~; Y.oI:I.:: aye r . 1 0 ~  t:clr1ver'ted ti:# 
q c t e t h i t i c  <clranqe--brown5 1imi:tni.te. T h e r e  rnay b e  ininclr 
s p h e n e  a s  s u b h i s d r a l  2 5  frrl c r y s t a l s ,  d e r  i veci frctm a n  o r i g i n a l  
lclw T i - m i n e r a l  ci:m.tent. 

T h i  s a p p e a r  s t ;o  I..tave bee r )  a -fel ,- =ac,  ' f i n e - g r a i n e d  
L/ 1 ,= d r i l ~  .. . .. ~:~:tr.l.t;ainil-a ~ ; c a t ; . t e r e d  pl.)errc~i:ryr~t:; o f  ? p l a g i o c l a s e  
..\,,(.., b , i  .-.. !..ite i n  . 1-1 a g ~ , ~ , - ~ ~ t ~ ~ ( - j ~ r i , ;  i;,f I.:>...feldspal- prii ' , )-  

. . . ; i g n i f i l = a n %  se i - l c l . l . . i ' ~ . : \ . t ; i= '  , ... I l r l .  T h e  $t.,::~uri.e I : I ~  .tl..te ar.tornalour; Pb 
arrcj Agl ci;:~r.i.ter\.l;s is o b v i c l u s ;  t;l.-ley a r e  pyi:~bably nl:~w tt1e 
1  i nlc~r-ii..ter;,. 











-[he / - J I J ~ C : :  o f  tl..lis r~c l . : :  ct:tr~sis.l;s o f  qL!a)-tz, b0tt.l '?primary 
a n d  s e c w t d a r  y ,  i n  a v a g u e 1  y f l ow--banded a r i - ange rnen t  w i  t i1 
'jpl-i~;ec; elf  i ~ l : : . \ - . .  aiftet- f e l d < ~ p a y ,  l=ly i n  c 1 a s . t ~  ti.lat 

'- I 
f r e q u e n t 1  y t h e i n s e l v e s  a re  f law- .banded .  

Q?.uar.tr ful-ms s ~ t b h e d r a l  c r y s t a l s  (I!. 25 m,n d i a m e t e r .  
<:(:)..:$ fnnl I ,ong i n  p a . t r l ? e s  #:if c l e a r e r ,  ~:.:;ecc,r-lciar\. cl.(~tav-.i;z:!. pll-lsf, 
i : r y s t a l s  irk t h e  m a t r i x  a r e  at.tacl.::ed at:  t h e i r  m a r g i n s  a n d  
a :L I : : I ~  'f 1- at-: t 1.t 1- e F= /-J by I: 1 a y -- :.L .s r. i I- - j, 't c .a. 

'rt,e irl.t;ey\./filrling irrasses a r e  I c l ~ t  irl  ye1j .p . f  l~,:,rnpaye~:j 'kc1 
qcrar . t ;z ,  p l= l s r , i b ly  bera~cs? ;e  t t l e y  a r e  t:::.--.felcJ!_;pa, c,r t je t :ause t1lr.y 
a)-e m a i n l y  ,:lay. -!"f..til-\ anas.tainl::~sj.ng .;ej.rile.t.:; iztf h j q h e y  
r e l i e f ,  tligi..,er b i r e f y i n q e n c e  sel-il=i.i;e , ~ k - ~ i ~ s - . . . l ~ l * < ; : l s s  . t ; k l e  y,~ll~l.:: - 

1-5 
" ,- I..,i9t.\li, ;-i.,.,-... g e n e r a l l y  i n t e r s k i t i a l  I - -  . t i le  y i r a ~ t x .  d -  ... I L .: 

a : l t e r e d  , - l as t s  i:clt_tld t.la\/e b e e n  inainl..; -, I.::'-..:fp'[d~;p,~,y . - -  (:.'7s::,i..l~4l~<j<;. t=ly 

pf.lel7+:1t:ry.s%s,; 111tt.leu.s &lay I.la\/e bee r ]  p%aq:it:t.tc:[a~;~~,, !zr_tar..tz eyes 
a)-e no.t s e e n ;  patcl. .res ctf s u l f i c l e  ar.1~1 .:;e~:i:~nd.:li..y qc.!ar. tx 
h a v e  b e e n  m a f i c  crjiz;tali_.; .  

T h i n ,  Q. l rnrn l a t e  v e i n l e t s  o f  c a r b o n a t e  a n d  sc.!:l:fic:ie 
cr-izsss . t t le  s e l - i c i t e  f r a ~ = . t t . \ r e s .  'l-tle c a r b c ~ n a . t ; e  cli:tec; ~I:,'L a p p e a r  
-~I:I  i-eaci: .~I:I i:clld d i l ~ s . t e  f-IIZ1 arlcj (nay b e  aril.::eyi.te 01-  dt:tlcim.j.i.;p. 
1-I; forins s u b h e d t - a 1  c r y s t a l s  up 'tct 0 . 1 5  nini 11:lng;: ~,,ulf:i.tje is 
s i m i l a r l y  s i z e d  p y r i t e .  

S L \ ~  f i c j e s  cctl.l::.ist: o f  ar j i1pdral  .t;o s!_ct:)lqc.ldyal pyy-yC.l~.l;j..te 
l a v a p l y  - breal.::j.na - down s p c o n ~ j a r y  p \ , y i . t c  I t7 , l l ay l :as i . t e ,  as 
a g g r e g a t e s  c,lp '1;,:I ~ ~ e v e y a l  inrrl acl-,:,sc;,, Rare rl..ialr_~:,pyy.i.te fL.5 

a.;si:il:iatpd !;ut:jl.-,e-jy qyairit . ;  .Ll::, i:!.i.:jS inrn c l ia ine. teym - 
E j p h a l e r i t ; e  i:lcci.\ri. i n a i n l y  s e p a r a t e  .froin ilJ-t:tn s u l  f : i .des  a s  
r i ~ r b h e d r a l  aggrr_ .ga . tes  L L ~  t o  3 mirt l o n g ,  i;:c:tritai~"lirlg ., i (1 .::' .::. cy . &L. 

J I y - l . l ~ : ~ . t i t p  a n d  t-tla].~:t:~pyy:it;p. T t . 1 ~  s ~ t l f i d e s  fin:)  in^..: i>f p\j..  
a p p e a r  ti::, t . 1 3 ~ ~  a t y p i c a l  replat:emt.r.ll; mc:~de i::~f i : ~ r i g i n ,  c l i : ~ s e l y  
a.:;.;o~:iated w i t t . 1  qua r . . l ; z . - . s ey i c i t e  Cptlyl l . ic : )  altevatit : tr . l  i:lf . t t . ) i s  
f e l s i c  f r a g m e n t a l  v c l l c a n i c  C"?rl . ' ty~:~lit ic 1ap:i . l : l . i  . t u f f : ) .  
1::arbctrlate a p p e a r s   ti::^ b e  a te ,  a n d  nr.1.l;  ass^::^^: i a t e d  w i  tl.', b a s e  
nle.tal i z at i ~ t r i  -.. . . 



As i n  t h e  t-j.ktley f e l s i c  yizl:fcrl.::s i f i  .tl..tis h c l l e ,  .tlqi:; 
s p e c i j n e n  j:,:,r.isis.tc, rnain1.t ,:,f q ~ \ a r t z  ~i.t ; l . '~ ir l . t~.ysj ; t ; ia : l  l_:Lay..... Y -. 
se r ig : i . t e  p r c ~ b a b l y  l a r g e l y  af.t;er f'c~rrner f e l d s p a r  al't:t.tc~{-tgh r..lcl 
.[el dsp-  =\Y. c a r )  nclw b e  r e c ~ : ~ s n i z p d .  - 

L!uai-tz O C C L I Y S  i n  a v a r i e t y  c1.f f w m s ,  inl:l .uding d u s k y  :., ,-, t -. st..tbl.iedral ' ? p r i t n a r y  g r a i n s  o f  a b m t t  0 .  1--(I).? ntrrt 

c l i ame te i - ,  l~:~caI . ] .y  aqg i - ega tec l  .~;I:I !:).5 m,n l e r l s e s ;  r l e a r  
-. .. -:,rcc~i.)cl;.!.i-j. ql.talr.tz . t o  9.4. mrn i:liarne.tet-, i r - 1  c l o t s  i n  p l a c e s  
a:,i-.ji::ll:ia.ted wi.1;Iq r : ; c . t ] . f i c f e s 7  altd .i;hirl \ . /eirl : let  qua r2 ; z  tl::, (1). 1 injn 

.tt.tir:I.::. 'Tl?e '-: 'pyijnary qt..t;l.ir..tr is  : : t r ~ - : ~ n ~ l y  a t ; . t a rke - J  a.t m a ~ q i n s  
artc] ai,_,ylq fral;:i::ulre.; by  f i r t e  ,--a\,--c- I -7eri~:ii-.e, a n d  is a l s c l  
,,: .., .t . j ~ ~ L l l l q l y  ... ... . y e , : r y s . t a l l i z e c l  f i n e r ,  i r . 1  p l a c e s  l:learel- 

r;~.tb/..jedt-a:i, dl:;:,ina:jrl.;; b y  <.e,:,>ndayy s i 1 i i i - a  a,;:ti,:,n. 
l z lay- - f ;ey i , - iee  j , ~ .  ppres.erit a.; . t in . , .  ma . t t ed  f la1 : :ps  ,z,f Z-.-li-j 

f i n  d j, a l'lle.L ,- I' 1. c 2-2 C: ..... L ,  ... ... l ~ ~ l ~ ~ ~ i e ~ : I  by xd*eyy t k l j , y \  (2~:) fin) "vPii..t5;'1 i ~ ~ f  

cclayz;er ,  p i i ~ h e l ;  kji..r...>.fyintilence ~t r e l ; c i t e ,  i l - 1  cjizlfitairls ~ \ p  t,:, <!.-7":' 1 ...j - 
inin Ic tn~1 ,tl..jat: jnay Iqai/p t:jpr..n fel[ : : l~;pay,  p y o b a b l y  t: : :- .fpld~jpar.  
, . j~ t~ : Iy lnq  b y  , t h e  higt ' i  ~:~:tr.i.ten.t I : : I ~  i-<2C3. A f e ~ ~  pat ;&~i.s  i z ~ f  
~;:i;~ay.;@y <:25 f j n : )  r ,pr i <:::i.ke, tV. j j ,  ti..) q l . \ ay t z ,  s u l  f j ,  d e s  ar.\d vl,tyc;, 

r e p y e s e n t  ft:trrner rnaCic s i tes .  R a r e l y  t h e s e  irtay j.nl:luc:le 
3 f e w  s ~ i b h e i j l - a l  q r a : i l l s  - 3.f l'higt, r e ] . i e f  ~xa rb i> r \ a . t e  t c l  gw(I)5 m j y ~  

a l : : rc ,sr ,  l i1:.--  .t:!ly d c ~ l c ~ r n i . t e  c~t- anl.::eu'i.te jctclgi.ng by i ts  lacl::  o f  
ypai;,l.;ii:~n t c ,  ~ x u l d  d i l u . t e  I-IC : I ,  

S u l  f i cles a r e  r n a i  n l  y p y r i t e  a s  s u b h e d u a l  c r y s . t a l s  
i - v y s k a l  a q q r e g a t e s  .tit 1 rnrrt a c r c l s s ?  clr r n i t i . t t p e s  I : I~  p y r i k t ?  anel 
mar~::a:site,  l i k e l y  a f t e r  f c~ r rne r  p y r r h ~ t i . t e  ( l a t h - - l i k e  s h a p e  
j,l-, - a ls -  

I eC> 1-1 s u g g e s t s  t t~is:) .  I n  place.;  t h e r e  is tninclr 
assol:  i a t e d  s p h a l e r  i t  e a s  f;~tbLtedral a g g r e g a t e s  t t : ~  0.7 mm 
a c r c l s s ,  a n d  r a r e  chal.c~:tpyl-i . te a s  s u b k l e d r a l  q u a i n s  'tr.~ 0 .  1 rnirl 

w i t k t  t t i e  s p f q a 1 e r i t e u  i n  5 0 G 1 2 ,  . t t . l i<~; i c -  a a ntdera te l  y k cl 
s t r c l n s l y  - q u a r t ; z . - c ; e r i c i t e  v e i n e d  a n d  a l t e , - ( + . d  .::'ri.7y-.li.ti- 1-1 C 

vl:tlcanit: ( l a c - k i n a  f r a y m e n t a l  t e x t u r e  i n  tl.iis c a s e : !  w i t h  
: i : i q n i f i c a n t  sr_tlfifle f , . - a c . L ~ t r i n g  b~t.l; lckw b ~ ~ s e - m e t a ] .  cc~r . l . te l l t ,  
a n d  ~ I : I  . ; ignifil :artt  p y e c i o l . t s  metals i:al.l;l-.lol.tybr Au cctn.l;er.t-t:< a r e  
rtctt C::nc~wn). 



t:ha11=1:1pyrite t r  
t: m r ass, I: <:Imp I. et  el y 
a n d  p a l e  y e 1  lowy- 
d e s c r i b e d  i n  my 
t t l i r l  sel:ti LIT - . I t;; . 
. t h e  g a r r l e t  <li.i.::e 
.f i rle--u,.- L.j,r-,ed .. . f : Q -  1--<:).2: 



b:ir:t.ti.t~?::g f ~ . a q m ~ n . t a l  - \ . / t : t l ~ : a r l i ~ ,  t:t:~r.\.tail-linq a l a r q e  \-ctur.lc-ej 

:;t-tb--angctlau p a l e  g r e e n i c , h  1:las.t w i t h  abunc lan t  s p h a l e r i . t c .  
F::' .r i.. t., .- .I.. i t & (_.I , i:maqrle.ti~::! i s  I : L : I ~ , ~ I > ~  i n  .tl..le re3.l; 1:5f tlqe ~E::II::~.::. 

"T lq i r : i ;  s a m p l e  1:1:1mes frt:tm I.1c:tl.e BD32::--34; t h e  rl\t::tc:lera.t;e Sfi(32 I:,.! 

(33% a r t c l  k t i s t l e r  ,&,1203 o f  j&%, tl:tqe-l;tler wi tq  -ri(J2 l:I,f i:).8')', 

1::. -.. '7 U ":' LJ 1-1 -. f (1) m 7 L 7 % a n  d kt i q h F' e i,: 6 8 % :) a i.1 d M ri : ' I  / ) i rl d i a .[; e an 7 .  

j.rl.tertnediat..e t:andec,il;ic.:.':j ri:tcI::. M i r - l K t r  Z r )  i:23(1!!:! ppm:! ar.rd P:'b 
i:7(1!i:! pprrr:! a re  ac~:ctmpanied b y  ele\i.a.l;ed C,g q / ' t : ) ;  iI:t-t i::; 
s l i g k l . t l y  e l e \ i a . t ed  t ~ ~ r t = l ~ t g t - , l ~ t ~ ~ ~  . t t l i c  ..., b 1 - l e  CI. ,.. z.1.L 1!.)9-...29(1j F'prn, 
cctrnpayec:l .i;lqr. lctwer v a l u e s  13.f .I;t.ip f e l r ; i r :  x.y.z~:tj~:<;\r. j j~:~su 

P l inpralr . tgy i n  pi>lfisl . led . I ; l . l i r l  s e c t i o n  i s : :  
S p t - i c i t e  4 C) "/: 
E~.tar.t:z < p a r . t l . y  ~.e~::ctncJary:> 2 5 "/. 
Se~:ctndary bj.otj:t:p 2 (1) % 

n e t  1. i:! X 
!::pi 1 ,:1y 1 t e .7 ., 

a,, 
F ' y r i t e ,  pyrrIqo-i ; i ' te  l x  
t-iema2; i .t e 1% 
s p t j a l  el- i i;e .:: 1 

-1-hi~; :.;rctci: c~rti=;ic;t::; e s s e n . t i a l l y  i:tf a r tgu lar .  t,:t 5 c l b a r . i ~ ~ t l a l -  - 
i';].as.Ls ~ ! p  t l z I  2.3 i-'rii d i a f i e . t py  i n  a vpi-y f i n e  cji].il:eot-ts 
m a t l - i x .  The  ~:las.L-s a r e  q e n p i . . a l l v  - f j , r l e l y  pt:~t-pi..lyu.itit:, gi.t:Iq 

el.tl.ledral r e l i c - b  p l a c l i c ~ c l a s e  - al-li:J lllafi~:: ptlenl:;~cj-ys.t., u p  to 1 r.nm 
i n  lengt l . - l  v i s i b l e .  Alkera . t ; j . t :~ , . - \  1:; s t r~ :~ l - -~g  .tkjrt:t~iyl.ls:1c.t2;, 
r ; e r o r l d a r y  b i o t i t e ,  q\-lau..tz a n d  5 e r . i c i . t e .  -rl.le ma,jc,l-.i.tiy I : I ~  

. t : k ) e  r:L.=4~.t:s, e s p e t ~ i a l l y  .tp)e sfilaller (Q.5 I Z , ~ : !  c , n e ~ j ,  l:clr.l.;is.t; o f  
<.. ..>tl ., ,. i I: i .t i red p l  a q i  I:I~ l asp a n d  t t t i t i z e d  1. m a f i t : :  relit:s :in a - 
ma.t;i-i;<; i>f q u a r t z ,  s p r i c i t e  al-1i-J b i o t i t e .  Plany o f  i;l.lpse 
c l a s t ~ ;  at-e alrscl r e ? p l a c e d  b y  ~ - e l a t i v e l y  f i n e  <(:).2 mm 
i : l iame. t ;e i - : !  c l e a r ,  ~:t:al~:~~trles';,. t :ctmpletely iso.trt-r:lpit: sa,rr.le'ts. - 
i: 1-1 .t b y I& r.1 art d c a 1- p .::I E. 5 2 ,n a r.~ y a r r.1 p .t s a r e i f.1 .t t l  e e 
yt:tci.::s:). clrle l a r g e  e l a 5 . t  i:clyeen i r . 1  t-larlcj sppc i rnen: )  ~ : c ~ n s i r ; t s  - 
c1.f r i i n a l l e r ,  a n q c i l a r  c1a:s.t:; m a i n l y  r.1.i: sei-i:1nt3ary bj. i : :~-ti t-  e ari cJ 
m i n o r  g a r n e t ,  in a m a t r i x  o f  s e r i l : i t e  a n d  rnincir h e m a t i t e .  
E l o n q a t e ,  r e c t a n g u l a r  areas up  t o  4 mm 11:1ng a p p e a r  kct be 
.f~:trnter '7rnaf i I: ptler.)ocr4/.:;.t;sf r e p i  a c e d  b y  c o a r s e  (:<I). 3 mm:! I: 1 ear 
q ~ t a r t z ,  g a r r ~ e i ; ,  s p h a l e r i t e  r : q c t . \ a l c o p y r i t &  i I1 .5  mm , p y r i t e  
tc t  :l.mm, b i l a t i t e ,  minc:tr p y r r t l c t t i k e  i0. 2 mm:) a n d  c h l ~ : ~ r i t e .  

Bl:tt:C.l s p l - i c i t r .  ancl .;ec~:tndary b i  1-1 - . k i t e  f 1-11-1m .- v e r y  f i n e  
irlat.tpd s l . !bt iedral  fla1::es u p  abi::tut st:! f m  i n  d i a [ne . t ey  bl.i.t; 
a \ . . e lPaqinq  1i:!-.-Zi> f [ n .  TC1r.y a r e  i:clayse.:;t wklerp asst::,,:ia.te-J wit;tl - - 

I- lE,c i.t.f iz 1 ...'...... ,.:.I.. .. 1 e c \ r  , sel:~sr.ldar y q u a r . t r  a n d  5etl .f i d e s .  Ci.l lor i t;e 

. f i : ~ ~  in!; $;t..tbtledral f l  al.::ps up  ts i:!. 25 mw d i  ameter w i  t l . 1  ani11mal l:~us 
t:)ll.te b i r e f r i n g e n c @  a n d  g r e e n  plec~~:t l rct isrn i n d i c a t i n g  h i g h  F'e 
i .~-tn.ten.t .  .- -. Tile ma.tu.i:i; ttle i : las . ts  ~ = t : t r l s i S t ~  l a r g e l y  o f  
?~;et:i:tr.,clary q u a r t z  a s  fj.r.)e an t l ec j r a l  t:uy.;kals t o  (:).(It5 mm 
c.lj.i::1me.ter, w i t h  mil-lt:ty s e r i t : i . t e ,  t-lerrratite ancj t j i ~ ~ t t i t e .  

'The s i a n i f i c a r r ~ : e  - t:tf . t h e  garr'1e.t i l - 1  t l . , i s  l-clcl.:: i f ;  ~ i n c l e a v ,  
p y ; , - q : ) 2 ;  .t;i.lat i t  is i::tbvit:::~usly set :o~-ldary.  T h e  bcllk 1:tf 

y; L, 1 f j. d T(, j. n e Y. ':. ..I 1 i -:c -. >.t i I J I ~  ... .. a p p e a r s  o f  v e p l a c e m e r l t  1::11-igj.n; 
p r  evsumab l y t h e  p a l  e g r e e n  c l a:;t w a s  mctr e r e c  e p t  i vr_. . 





,w.,izl 1. I _ r \ r ~ ~ ~ -  .. .. : -. I _ I . . . I ~ ~ I : I : : ~ s E ? ~  ... 111f 5i:)j:, ; % n g ~ \ l a ~ .  ~ l a r . ; t ~ : ,  ~ C I  5 fl\nt i n  ar.1 

a l . t e \ - e d  apl..\ar.ti.ti~: rl)atri!j;. [Vl:int:~t. t:;ulfj.de.; ( p y r i t e  v i s i . h l . e ,  
s;pl?alel; i t ,  c;uqqeste( : j  by  I"/ Zn, 11 - zx C; %.- e 5 j, 02 - ... elf G : L X ,  ~i1.203 
c1.f I & % ,  arid t n ~ x j e r a t e  c~:tn.l;ent<s #:ti: PIgO t:1.75:!, F'e:203 r:j.r:)"/.:), 
-r i (-1 2 < 1 ;:, :, a ,-, d F::..::~ ,. c:) 1:: LJ r l i . 3 % : )  ; 1:. i n d i c a t e  a n  1 n t e r r n e d i . a t e  rcacl-::. 
1 I 1-1 L_ . _ _  m :i 1-\ e r a cl g y j, 1-1 p ,xt i s 1.l e d .t 1 1  i 1-i s e c t i l~lrt  i :; 

<; i:i.,- .i != .i .L E, 
L.. -- 3 5 "/. 
I-': 1.) 1 ... . - 1-1 1- i .t e r., - . . .. ( ) I L.J - ,,. 
c) t.,! a 1- .i; i p a r .t I j. <:, -.. t.z -> 1- -. L.1 ... ri d cc -. 1 - . jj ' 2 'I:, c-) Y 

A- ... , 
I.::al i .feldfjpai.- <.?I.:; . ..... fpl i jc : :p- .  .. ..... c:k 1'. :j 1 <:> x 

F'. . -'. yi. J t e  ', " , 
a /. 

R u t i l e ,  s p h e r t e  1 ':,' ," 
SpI..tal er i t e  1 X 

Orbe 5 (rim  last cor3s i s . t~ : ;  i:~f f e l d s p a r  p ~ l e r ~ o c r y ~ ; t ~ .  i n  a f i . r ) e  
quar.t; lza.-feldspat;ktil :  m a t r i x .  t::'-..fe].-jc;p;1!,i- l : l r i c : ~ ~ y l a l l y  - .flsrmed 
s u b h e d u a l  p h e r t o c r y s - t s  ancl : s h a r d s  ttp t u  1 rnrn di. arne.ter ; t h - A  t 4 
a r e  I - ~ I = I W  p a r t l y  r e p l a c e d  b y  f i n e  s e r i c i t e  a t  m a r g i n s  a n d  
a l o n g  f r a c t u r e s ,  or r a r e 1  y b y  s p h a l e r  i t e ,  Sfnal 1 i1nega.t i ve:! 
2 V  s u g g e s t s  s an id : i . ne ,  Rare br~:~k:erl q~.tar.I;z pktei. lc~rrys.l ;s -Lo r:).5 
(rlrrl at:v.ot.;s ~ :~ :~ r t t a in  t r a i l s  1 ~ 1 . f  vapoc.[l---i-i~:l..t f l u i d  ir.t~:li,\t::;i.ol-\s. 

,&jt)~\~.~Cfal.it smaller  (1  ..-7 ., in(n:j .:ii.j,bl;~:tunded r l a c . t s  ci::~nsi..;.i; 
a:Lmc~st e r ~ t i r p l y  1:t.f ~ : : t ~ l o r i t e  !:at:tc.tal].y b,pc~wr.rj,:;tl-..career.l - I..lydr,:l..- 
1.. i I -. .t i .I.. , k 0). i n  p l a ~ : e s  c.;ec~::~ndary t)i~:~ti.l;r:. a l . t ;e i*ed t o  

ci . .~I . r . t r i te : ) ,  w i t h  v a r i a b l e  anj~::~c.trjts c ~ f  s e r i c i t e , ,  Sc~mp i::~f . t i . lese 
a r e  e u p l q d r a l  relir:t mafil:t:;, c ~ t t i e r s  a r e  n~:~t .  O.l;/.-,ey ,::-ast<~ 
i-:1:117si~t mai .n ly  c8.f f i ~ . ) ~  a r l l ?ed ra l  i n t e r l ~ : ~ ~ : l . : : i r > ~  quat...tz ar.td/r.~r 

f e l d s p a r ,  I Z I ~  I - J ~  a rf)a.tr: ix p a r t l y  s e r : i . , : i t i z ec f  
p l a g i o l : l a s e  [:r_sr a l k a l i  iuri,-ri-~lites cl.f . E -  . - d il-~e.!k f-1. 1 mm 
lengt;t-l  l..)clr;.t;inc:i a sev . i l _ i ' t j , z ec l  f e l d c ; p a r  -- la.Ltis, al-lci a ] . t e v e d  m a f i c  
r p l i i z s  . t o  ij.5 ni,y\ c ; izem Patcl.-,es elf . f i n e  c-:q\.~ L.J .... c:eyii:-j,t;e ..- ,nay be 
t p l e  s j . - i ; e ~ ,  i3.f f,-:,rmer plaqj.,:,t::],ase sl.-larc-s i r . 1  a , -yyr-k- a . .::\ 1 l i .e i ,: 
.t I,., .f .f cat.. ~::t::~iliple.t;f~.l.y s e r i ~ : i i ; i r e d  ~CII-~.:: fr 'ag(n~.r.\.l;s. 

"rk~e ,y)a.t;t..i:~; t o  tlqe c l a ~ + % s  :is t::t:~:tmpi:~sed o f  f i~ - \ e - . - sy -=+ lnk  - ' ?CJ 
r. ., ,- .\ t I IJ ... \,I .t; :I <I) ..... ? i-i 4 . . '1 ,: k\ 1 y j, .t ~2 d.-. : 111.. s e r i c i t e ,  r u t i l e ,  a n d  '"' :.'qLtay .t z . 
pL \.I. ., 1 A ,: , - ,yms -. . ~--\-{ri.tel-s u p  .tcl !:).2 (ylrn a,-ri:~..;s I: I~  . t i n \ /  c r ; y s ' l ; a l s -  .. - , . . -. 

a few ecthe(ji.-al ~ : r y s , t a ] . s  i:if 5 p h e r . r ~  a re  ~ t p  tct  9.15 mgn 11:1nq. 
S ~ \ l . f : i d e s  a y e  m a i n l y  d iys . t y ibL \ t ed  a l o r l g  v e r y  i;t.)iri \ , p i n l e . t s  u p  

0 .5  rnm ,tkli i : l- : : ,  l h l i . t ; l q  1 r 1 i r l i . i ~ .  S ~ I : I : I T . ) ~ ~ ~ Y  q c t a r t z  a s  r . e i - r y s t a l - -  
], i -." ... e cJ s c., 11 e cl r, I-.- - y \ J - =  .* c. t .. :+ ~ . \ p  .(;u 0.25 mil) l u n g .  p y r i t e  I : I I : I - L ~ ~ ~ ;  

35; ar-ll..lpdral t:y-ys.i.;als a f  al.j~:tut Q. ( I )5  m(y1 s i x e ,  a g g l - e y a t i n g  i n  
p l a ( : : e s  i j . 5  mm,  e l y ; e  a s  la.l;t)--lil.:e c r y s t a l s  .l;l:l <:).3 mfii 

1 rlriq - .. :, .t; t., c \ t  .. . . 5uqi:iesf: .i;lqey a r e  a f t e r  p y r r h o t i . 1 ; e .  F::'yri.l;e i - - 5 

a!;sl:t~:iated w i t h  r t t t i l e  t h a t  h a s  v e r y  p a l e  i n t e r n a l .  
r e f l e c t i o n s : ,  a n d  s p P t a l . e r i t e  w i t h  d e e p  r e d c l i s h  brown i n t e r n a l  
r e 1 e : i : r  felt-ntinq sc. tbhedra1 .1;1:1 a n h e d r a l .  ~ : r y s . l ; a l s  r a r e l y  

m~,kizlq as 9.3 rnjn ,.*p + -  clssm S i q n j ,  f j,  ant .- 7-102 m i n e r a l 5  c o n f i r m  - 
.ti..)...\- ,, cl , .I;llis IJSS an in . te r i i l ec l i . a te  v o ] . c a n i c ,  h i g p r l y  a l t e r e d  t c ~  
sey-:ii:i.te . . . . .bir, . l : i-teyqtrar.t ;~ and  (ninclr su l f ide . , .  



506 18; 1 N I [ ; ; : I \ j f j Z  E;E;;;: 1: C: 1 TE--..C:t.;LilF: I TE ...-.QlJ$,ET'Z $,L-/-EF:ED I I\.I"/-EF;:plE'j- . 
_ _ . _ . _ _ I _ _ _ _ _ _ _ - _ _ - _ _ . _ _ . _ _ _ _ _ _  "" 

l i : " / - E  PL~~~I.. .IYF:I-/-I( ' :  - .  ;-1 -. KjGj . ld:[.'r[...I SII;;\\IIF:IC:AI\I'I- SlJL ['IDES *I?- - -  7 "- 
V e r y  dark:: q r - e y  - . t o  b l a c k ,  , f i l l ~  c l r a i n p d  a l t e y p c J  \+*~=~l i :an j .c  

rl:lcl:: I z ~ t r l l ; a i n i n g  . . 5 j . g r l i f i " ' -  *d~.l . t  c t : , a ~ 5 e  ~ _ ; i . [ l f i d ~ : ;  ! :pyr i . t e : !  ar.tr:l 
f j . r l e - . -g i -a j~ ,& sj.kyl=,r.igXy m a - t p r - ~ a l .  lLieoi:i.'lp(r)j.:;'Lr' f' 
i l - t d i ca t ; e s  t t l i5 ,  i s  all i n t e y , n e d i a . t e  ~- .+ to] . i~ar i i l~  fy-oirj I,l=lle pI-l'-:I'7.--"s:& .i -. .L 4 

c:: wj, . \ ; t l  , - ~ l k l ~  SE!?';.: Sii:);;:, I&';.: i';'j2[:13, and _,ii--r.\j..fi.:- - I =I r.\ .t ]"I g [] < 1. . :Z % :! 
F:O ,- E: ,, i:o.q.%:!, Ti[:32 <:I%:, arji:l [.".e?["j" 2.  , i : l1%:!;  I.::::.:[] <?, .:. 1 -, ,:I " c; r p ;:, :L c; r:, 

a r., d 1;: 13 % , I+,, i .t kl 'L kt p j... .' ...' -.. h i g h  a t  i'k.7';/. L,i 1 , e g; .t 2 1. o .f .t e 5 \-[ i .k: e a .t 
1 . 3 % a n  (A an 1::1 a 1 ~1 s; I::IJ i: 1 E3 !:! p p iri :j a 2. .t 1.1 c.\ 0 1.) A (J i ~5 1 ,::I w a .t 22 . 5 - 

// .i; . i l- a 1 = .. . i rj c, 1 i ?;PI ed 'k i r..l i.:: c.,,-. .k i ... j, 5 e 
1 t y y  . ' I 1  

CTE-"' S e r i c i k e  %...I -! /a 

Buar  t z C ? l  ar  g e l  y s e c  o n d a r  y :) 25:/. 

C:hl o r  i t e  15X 
F ' y r i t e ,  p y r r h o % i . t e  .-# '/ L 1. 

S p h a l  e r  i t  e 1 :; 
R u t  i 1 e 1 '% 
lzI.lal e c ~ p y r  i. 1;e .:; 1 7- 

-/"i..lic-: ..., a p p e a r s  t,:, b e  : .., p -  ~ - ~ r p l . l y r i t i c  . f low Y.I:I~:~.:: ~=~:~nlp~:tsed 111f ab~:~:lut 
39:~: relit:.t; p l a q i c ~ ~ : l a s e  a n d  ?10--15"/. r e l i c t  m a f i ~  p h e n ~ : ~ ~ r y s . t s  
i n  a f i n e  b u t  p t - t a n e r i t i c  gr i~undmasri i .  A t e n d e n c y  ' 6 0  
a~l.t;ctbl'-r.cci at i 1:tl.l i 5 seer-) i r l  v a q l t e l  y d e f  i rled ':-:'cl a s t s  ~ I : I  ab i :~~\ t  
c ,> mm a~:rr . .~ss ,  o f  r ; i m j . l a r  c~:~mp~=~.;i'ti~:ql ~ I : I  t h e  r e s t  ctf t h e  r-.-..I.. LIL. -; . 
Former  p l  a g i  or. 1 ase p h e n i ~ c r  y s t s  a r e  ma]. n l  y s m a l  1 C 1 m m  3. w'iq :! 
b u t  r a n g e  u p  4 ; ~  5x3 ntm. They  h a v e  e u h e c l r a l  clc.t . t l ines a n d  a r e  
p';ectdc1mi_syp1..led b y  r o s e t t e s  c ~ f  ser  1. c i f n l  d i  arne'tpj- , 
p l u s  l e s s e r  c h l o r i t e ,  q u a r t z ,  a n d  clpacjues < m a i n %  y p y r i ' t e  a s  
s u b t l e d u a l  ~ z r y s t a l s  tc l  1 mm acrssc;:! .  Q u a r t z  fi*ri~lrt; sctf:it-tedi-a1 
sec~:t:trrdau.y c r y r , . l ; a l s  . t h a t  a re  c l e a r ,  c.\ns.l;yairret11 a n d  up  .to i':!.? 
mfrl a c  r ass. tyor m e r  f i. 11 pkien I : 11 1 1 ->.st , L, ;. z ' -  ..' - - ) ~ - q l & - e d  b \ i  ~rla,j(-:~y 
p y r i t e  p l u s  minclr ,:C.Il~lritp, 411a7.1;~ a n d  ~jey:ici .Lc., ,  i n  
si.tbhecira1--stlaper1 a r e a s  up t o  1.5 rnm a c r i ~ s s .  

Ttic grouncl inass  is made up  111f 5eria.t;~--.tu:/;tcru.ec:I Ci-e. 
g r a c l a t i c ~ n a l l y  5;maller:)  5 ; e r i c i t e  pcseuc:l~:~ml:~rpl.l~i ctf plaqj.ctl:I.ase 
i : :rys2;als,  r a n g i n g  dt>wn f r o m  1 miTt C),2 mnt 11::1ng, set i n  a 
,n ..?. i :. ,: .- 

J, . t r  f i r 7 e r  r:0.1 rnm:) s u b h e d r a l  c~t.rar-'tz a n d  seril:i.k;e--. 
t:l..llcirite-.-u.~tti1e m a i n l y  1es'; t h a n  3 0  f m  i r l  5;ize.  -rt>e v a g u e  
.'. - ,, ... 1 - t sl..\ow a m~::~l-e well--clevel~:~pecl gi;'c~undma.;:; I::I-1 r.lt::~n--seu.ia.te 

p l a g i o c l a s e  rn i i - r r t l . i t e r ;  o f  abo1.t.t 0.:15 mm l e n g t h  (now 
c1::gmp1etely c;Et.r:ic:i:tir~_ld:). 11l . i l r .1r i tp  h a 5  i:lj.(=?tinc.t: g r e e n  C I = I ~ I : I L I ~  

b ~ t t  is d i f f i c u l t  . t o  t y p e  d u e  .ti1 in-t; i tna.te mi :~ ; ing  w i t h  
5 ;e j r ic i t ;p ;  1.t may b e  a v a r i e t y  i-1.f t ~ y d r ~ : t - - b i ~ : ~ t m  r a t k t e y  ttla17 

c h l a r i t c .  
T h e  s u l f i d e c ;  i n  . t h i s  r i ~ k : :  a r e  m a i n l y  p y r i t e ,  b u t  a r c  i n  

cl:l(nple;,; i r ~ ~ ~ ~ ~ - g ~ ~ l ~ l w . ~ ; ~ . I s  wj. . t ; i l  i:l:lal--.pyr:i.I;e I_ L.1 an(::/ spl. . ia].ej-i . te s~{i:t-~ 
. t h a t  a n  a y g r ' e g a . t e  i ~ r ~ i r )  1 mrri al:,-,:l!l,s ,;~r.t<;i.g,ts ~f 5~ . \b t l~d r ; \ ] .  - 
p y r i t p 5, I:* (1) . 5 (n in , 1:) u s  an h er a 1. p j.' i- 1- lq ,::I .t :i. 'I.; e t i::! i:) . !:!5 rnm , 
s p t i a l e r i t e  wit11 v e r y  ft;!w, darl:: in 'keyl-lal  re.flei::.tii:,r.js ( : j . . e .  

a t-t...l)yl;i.te i':!.:l. mm. "1"lqere j . 5  ir~:t:ln.--ricl.l: Q.1  mm, a n d  i-1.1. l : . . . . ~  
so vey f i ne  (5  ..... '7": Jm:! al-\i..lerdral r;pl. . laleyi 'ke p y r  i, .Ley 

~ : q a l i i ~ p y y i t e  a n d  ,-ctZ;ile disspmj,r . la . ted ~ ~ ; ~ i ~ I ~ l ~ , \ ~ ~ ~ c l ~ , . ~ ~ ~  .eI.-le 1;.1:~c& - 
:I:rl s p i t e  o f  t t le  t l i g k t  2 , )  asc;ay, ,~li,\~::1-.i o f  .I.;P\e . i ipl ja lei- i . te  j , r \  

t h i s  rc~cl-:: wou ld  b e  d i f f i c u l t  yet::clvpt;, 





bl.tt a p p e a r s  'tt::~ [..lave beert  porpi .>yri . t ; ic :  a n d  t:::c~uld I..lave h e e n  
., c, a 5 11 $1, a y c:. p d i 5; 5; p (Ti i n a .t e i:j t-.:,l\t sill f  id^ .. f1-aplmental .  5;ign.i:fi---. .- 

,I: r y 5 t a I f; ,:I f p j/ r i .t p w e  a 1.:: :l y m a  q e .i; j. c '-:' p y r y lq $-I .- .'- L i t e an(+ vey  y 
tI..,in \,,pj.l-ic;. 1 : ~ i ~ i ~ ~ c : ~ ~ , r 1 i s . t y y  <2.5% r.I;.?.2[:j9 2.3';/. nq[L?, 1&y m 1-3 . " ' l ~ - : ' ~ l F ~ '  ..i - d Y  

C,7% S i 0 2 ,  i : ) * ; $ %  F":'[']":' I"/: 1-i-J.:" 11:' F:"f'""fS' "... -1 y - Y 
- , i < :  I i 1:: : (3 'i 5; ./. -\ .. - - Y  

%,...,di ... .. t i V E  - ." L d ,-.I a 5 e y i i .t e b i o't i .k e a 1 t e r @ cl i n .(- , i::: -. 3 1.- ' f i -1 1 2, ". .I- I -: 'b: I I 

m a f i t :  \-so].,-anii-; S ~:ctn ' t (~~-~-i ;  #:If 1 . 5 %  a r id  '.:,.s:$Yii :'.Zri, 1E3i::! ppm CI-1, 
;:sQ pp2t.i I3'b plLif; 5 g//.\; &a inc-i--%e 1- d pe,qi:: ,nir.ieyaliza.i;il:,nrn - 
I"lrnera1t-qy i n  pr"1ishr .d  t h i n  5 ~ r . t i l : : l r t  is  :: 

P-, - . Plagi1:11:1ase n t i c r o l i t e s  (guc~c.\rrdma~;~;::l ,.> (J L 
25% S e r i c i t e  

C:i.11 I:I~ i t e  15% 
B ~ t a t - t z  r: 1 a r g e l  y s e c c i n d a r  y 1) 1 5 %  
Secor1dau.y b i o t i t e  1 0% 
F:', ,r * k 

Y 3% 
Spkial el- i t;e 1% 
F ~ t t  :i. 1 p 1% 
C:[qal iiopyy i .::: 1 % 

? ~ = . \ r i a . t i c t ~ l ~ j  9 L. i n  ~:C:I]I : IC[~ -(lr.t:~(r\ b r l : ~ ~ r > i ~ I q  ~ I : I  c l e a r  arid mt:~u.e t:ty 

p ~ r p l ? y r . i t ; i c ,  5;c"er.l i n  t h i n  s e c t i l > n ,  s u g g e s t  a . f r agmen . t a l  
cl.>ay-ai:.tpy ft:~r .l;t.ric; saatnple. C::lac;ts a re  up t u  I. l:m a c r 0 5 5  artd 
s~-~br.,:,~~~.)(jttl.d. b-iowever, ~ l c t s t  I:I~ .t;tle ' 7 f r - .  ,+grnents a re  ~ 1 . f  simi l a r  

. . 
1 1 1  c>=>p rplic::2 i::~:tfi;lp~:~f;j,.t~i:~n~ i:c:tnf.;is.til\~l ctf s e r i c i - t ; i z e r : j  p 1 a g i : : l .  

arid , . . b i l  -1 - : I  a l t e r e d  ' ? m a f i t :  ye:l.ics; i n  a g1-ourrdrrtas:; 
,:, .f 1. arJlt-+fi- . .. .' -. ... 1 ase . mit : r t : t l i . \ ; e ._ ; ,  c u t  b y  'tt1j.n ve j . n l e . i ; s  I : I ~  s ~ l f i d e .  

F: t i .  .. r r l e t p  p l a g i  C I I : ~  af;e c u . y s t a l  s w e r e  e u t l e d r a l  a n d  u p  tc l  4. 

mrn l u n g ;  . t hey  at-@ ct:mpletel  y r e p l a c e d  b y  f i n e  (25 fir):) 
sej-il:ite , - lq l i - ly i .~e  , pa.Lcl.les o f  c;ei:t:~nrjary b i c t t i t e Y  p l ~ t s  
1 p s s e y  p u h e d y a l  :e.pel:,ncJalr y q u a r t z  .tI::~ 5C) fill ar.lcJ r;ul f i  d e s  kI:t 
0 . 1  mrn ai-:.-s13~;. Fl:,l;rney {naf ' j .~ :  ~ : r y s . t a l s  w e y e  ri),-:~rp s~ . tb lqpdra l  
a n d  up  tct 2 2rnm li-lr\g; t h e y  a re  i - : o m ~ : ) l e t e l y  r e p l a c e d  b y  20 I'm 
s p c o n d a r y  b i ~ . t i . t p ,  ckllt::lri.te a n d  s ; t . r j .c i . te ,  p 1 . 1 ~ 5  q u a r t z  a n d  
~ ( ~ l f i d e ~  !:).I nlfr) =>.cY.I:I~s. C : h l o r i . t p  I..ias byig1kt.i; b l u e  
ai.l,:~r[)al~:~us ir>"cel..fel,.er.l~:e t:i:t]our.; bt_tk or.lly p a l e  g r e e n  C C I ~ C I C I ~  i n  
. t ;vanf;mikted I i g h t ,  i n d i c a t i n g  mi- tderate  FTe ~ :on%en . t .  
(-, ..j p c, n cJ a ,- y b i .t i .t e i 5 1 l tr l ly p a l e  b rown ,  i n d i c a t i n g  a hydro - -  
b i  I_,t 1 .t. cb,a, .-ai . . ter o r  i n t i m a t e  m i x i n g  w i t h  seri1:~:te. 

-1-kle i~y,l~~tr.\clrria:;s c,-:,r.lsiyjts I:,% v a l - i a b l  y 5 ; e y i c i t i z p c j  
ri I 1 .,-; ..3c, .i ~-lg...la.:ic. ... ..: m i i : : t - ~ : t l i t e r ; ; ;  ~: t f  a b o u t  0. 1 mrn  l e n g t h  i n  a m a % r i w  o f  
'7- , ,  C) ..... - 3 i-) f m  1:t;ll1:1\pi2;e arid r u t : i l r . ,  w i t l . 1  ~;~:aI;.terer:l pall:cl,?es c1.f 
sei:t:lndarj/ q u a r . t z .  Vej.l-11e.ts a r e  I. ')j.ghly i r t - e g u l . a r ,  anass.tamc:tse 
a g g r e g a t e s  ctf C). 1 rnm, c l e a r  quart: :  a n d  :t ;%milar s i z e d  
ar.li.ledra]. !~plqa]. e r  j..tp, pyy i . t e  ancl r a l - e  ~:l-.lal c c ~ p y y  i I n  
p l -  d L  P5 -. . t t le i , o r \  zc,tl.ficle is s ~ t b k ~ e c l r - a l  pyrrl.'lfi'[;i.I;e 'ti11 0 . 2 5  ,nrn 
f ;  S p t > a I e r i . t e  forms; rnair l ly  y e y y  f:i.i)p c:lraj.r>s i i . l t i ( n a t e l y  
rni:/;ed w i t h  g a n g u e s  b u t  o~:car;j.~:tnally 1 . 5  rrm ::,ubheclral 
a q g y p q a . t p s  w i t h  d e e p  i n t i p r n a l  ,ef :Lel : . t ior . is .  C:Iqaleopyyi2;e - - 
g r a i n s  art-;? al-rl..\eclr.al ~ 1 ~ 3  .(;c:I Q . 1  iihti\ c . l j .arnt.~l. t ;ey. F : ~ t t i l e  
i-l-yc,.ta].s y,\-tbkledral al.-td avp:,l.-aqe al::lot-('t ;lie ffrl I-" L.I r 1 g 



Q u a r t z  fl:lrrn:; sc.(bplpdyal , -y -~s . t a l : ;  qene l ; . a l  J , y  ] , e s c : ,  -tIq.~in (-\ 7 Y .-. . L - 
m m  11::1r1g, e l o n q a k e d  s c . t b p a r a l l e 1  what  ixay l i a v e  b e e n  
c 1 1 - i g i n a l  .flr.~w.--l~anclirlg; t h i s  may b e  l a r g e l y  p r i m a r y  y e t a r t z .  
11-1 plal::e:% 1:1b\.~il:l~.tsly :;e~:r:~r.ldat-~ q u a r t z  f c l r m ~  rclctnded subt . tecJra1 
t o  a n h e d r a l .  c r y s t a l s  w i t h  r a d i a t i n g  i : cha l cec lon ic : )  s t r u c t u r e ,  
u p  t c : ~  0 .  .1 m m  d i  arnet er . S u l  f i de.; ar e p a r t  1 y a:;sc:lc i a t  e d  w i  .t l.1 
. t h e  l a t t e r  q u a r t z ,  e : ; p e c i a l l y  w h e r e  i t  f o r m s  h i g h ' l y  
i r r e g u l a r . ,  anas ; t amos ing  t h i n  v e i n l e k s  u p  t l : ~  0.25 nun t h i c l : :  

I-Jss.j, .I; h e  ~:clntpcl.;i t i c ~ n a l  1  a y e r  i ng .  
"rl.1~2 ina.i;ri:~; .i;o q u a r t z  1:1:1nsist?: 1::if 1:lay arirl ser i~: i te ,  

q e n e r a ] .  1  y aryanf:]e-J  a s  pai;cl.-,es I: I~  ,-1 a y  a s  e?.;tre,ne], y f i n e  - - 
, - i - y s . t a l s  abt::,u.t z.-%cj :ti,-(l i n  c j i a m p . L e y  i ' ~ i t ; t - ~  11:iw b i r e f r i n y e r ~ i - e  
.:.)r-ld r e l i e f  p ~ ~ : ~ b a b l y  C::a~l i r t i . l ;e : )  r immed b y  s l i g t l t l y  1:1:1ar.l;er .. . 

i:15--3-) ..- - f m : )  s e l - i c i t e  w i t l . 1  P l igher  b i r e f r i n g e r 1 1 : e  and I -e l ie f ,  
p,-tscjibly i l l i t e .  In p l a c e s  tlqe c lay - - : s e r i i : i t e  a p p p ~ l r 5  t ~ : t  

r e p l a c e  a setbt?eclral  f e l d s p a r  c r y ~ s t a l  ctp tr.1 C1.5 trim li:lr~g? 
st-tqiqec,t;ii-lc~ -. - t;l?at i;l..ie iFl=~1:i.:: ~::trig:iria].ly ~ ~ : ~ n s i : ; t e d  C I ~  qi . \au.tz ancj 
a l L : a l i  f'e:Ldspaj-. I%,~I::I~. y c t t i l e  CII : I :L~~S . t l~ ,  ecipte-J~.=:'al prisms t i - I  

5 (1) E:: 1 - LA. I- I l l  Li1:lrls ,-.If f m  l c lng ,  g e r t e r a l l j ~  irt.terrni:r;ed w i t h  - i r i - ' t i -  pz t . . -  
.t t., @ ,,. .- -. 1.:: , . .t;l..ie s p a ~ s e n e s s  ,:,f T'i[]Z y-eli,:i=, ,:c,rlfirmr; - I ;b)e  
.fi?l.;il: na . tu j -e  c,f: .tl.-lis rc,,-k:. 

Sc t l f ide . ;  c o n s i s t  o f  s u b - .  .~I:I an l?ec j ra l  c r y c - ' t . - . l s  ..., CL . t .-  (3 "' . L I  - .  J m m  
d i a m e t e r  I: I~  p y r i t e ,  w i t 1 1  a s s o t : i a t e d  f i n e r  a r j t ~ e d r a l .  i : r y s . t a l s  
of' r ; p h a l e r i t e  ' t o  iIt.25 mnl d i a m e t e r ,  a n d  r a r e  ct~a].~:t:tpyrii;e 
a n h e d r a  t l : ~  i l . 0 5  m m  a c r o s s  g e n e r a l l y  i n t e r g r c ~ w r r  w i t t i  

s p h a l e r i t e .  - r h e  ri:~cl.:: 1.5 ~:et t ,  3s j.~.) ~:~.j;lqer =ipec:imerls I : I ~  .1;tlir; 

s u i t e ,  by  h a i r l i n e  widt1.1 f r a c t u r e . ;  of v e r y  f i n e - - g r a i n e d  
p y r i t e .  

T h i  ci a p p e a r s  t1:l b e  a vagcle l  y f  1  uw--bar~ded  P e l  r;i I: 

v c l l c a n i c  i n  wlzli~::l..l t1.1~ 0 1 - i g i n a l  a l i c q l i  .. c f e l d s p a r  h a s  b e e n  
e : , ; . t e r~s ive l  y i:onvel-ted p~=~ta.;r;ium-.-r.j.~:I..) c : l a y  a n d  r ; e r i c i , t e ;  
qctar.l;z beer) r e c y - y c - ; . t a l l i z e d  bctt t1qer.e nlay n ~ . t  I..)- a v e  b e e n  
(L..i4rlj,.fiC :.., ,..,.k adc...j,ti... 

C: I. ..I n I:I f s i 1 i I: a . - 



c t f  arrgulal-  c 1 a s . t ; ~  tc:t 4 cut al::rcls:1;, s o m e  ctf wLii~:h 11:tol.:: l i k e  
i..+-~,-ks a l r e a d y  d e s c r i b e d  i n  .l;i.-tis 5 , u i t p  <wl.ii . te .flclw-.-b.' L ~ I  - i ded  
r t l y ~ l i i ; r .  1 ib : e  5(3G22, clr gyey--qveelr  i n ' t e r m p d i a . l ; e  pl:lj-pbiyyi.I;i~ - 
.v-. .- ..,,.,i 

CI 1- c , s l i g t l t l y  rnagrle.i;j.,:, liF:e 5(1)&1'3, Si:!G;:l:), -[i..ie n) ,=~. t \~ i ; / :  
.tiZl tf:,e ,-lastr; a p p e a r s  . t o  b e  wl?j;be ant' s i l i , : , e i : : ~ c t ~  bu.1; 
geol:klemis.t;ry i s ;  r.,l:tt a v a i l a b 1 . e  fo r  . t t . ) i s  sa ,np] .e .  Hi . r ' i e i . . a l~qy  - 
i n  pclli.;t.tfr.d t t l i r . 1  ~~eI:'tit:tn is  apprt:txima.te].y: 

[Juay.I;z ! : p a r t l y  sect::tr]clav.y:) ($(>% 

C: l  a y - s e r  ic : i  t e  2: (11 7. 
] f e l d ~ j p a r  C.:.:'l.:E--spar:j .-, .- 

LC)% 

C:t.lit:~r$tt. Cl.lydl'i:tkti~~-i;:i.ti' 2 .) 15% 
Set:t:tndary b i o . l ; i . t e  3 ;< 
C;jptla]. e v  i l x  
p y r  j, .te .:: :fi 
G a l  e r la ,  y k . l t  i e .::: 1 % 

c ~ a , j , ~ ~ ~  wl..ii-te f l  - ,  - I . I . - . ~ . .  ic,.rlded ,::las.l.; ,:unsi.;i;?; ct-f a l . l ; eyna . \ ; i ng  
j,a,n:ir,sir_. up  ' i - ; ,~ ,  2- 5 ,r, .I; :i ,: 1:: ,:t f (:I i.,.~ a y t 2 an iLJ "l:' a I:: a 1 i f e 1 iLJs p a y . 
-[Iqe l a t t e r  I.laft; 11:t:lwpr r e l i e f  tl.lai"l tlqp qua i . ' t r  a n d  may L.je I.:::-- 
f e l d s p a i ' .  I t  is  \"/pry f i n e - - a l - a i n e d ,  - fctrmirtg a f e l t e d  m a s s  iztf 

f e a t h e r y ,  sc . tbt iedra1,  inter lclcl . : : i r lq  ~:rystal..:; kt1a.l: may b e  u p  tls 

0.2  fiiirt 11:tng bu.t i t  is d i f f i c u l t  .tct be s u r e  d u e  .tt::t t h e  v a g u e  
t:,,-:,cj.nday j, es t : ) p t w e e r l  c l - y s t a l  5, -/"tie i:y y ~ , t a l  a re  d u s t e d  
b y  p x t r e , n e i y  f j . n e  i:l.....5 f flet:I.::ft; I::I~ ~::lay-....;eyicj:t@. f i t - ta r tz ,  
i::tr'i t h e  i:kher har id,  form?; c o a r s e r  b u t  h i g h l y  a r i t i e d r a l ,  
i i . . j - ~ - l i . t l ~ > ) ; ~  : L. j.r~i;p~.lc:tci.:ed c r y s t a l s  i.\Fj ~ I : I  (3 .2  rnnl i n  d i a m p . t e r  
.tlqa.t a,-* al51:t hj.gF1l.y s .krai l - ied (:~tnd~tll:t.;e e;/:.t.ir\ctit:tri, s c t t ~ t r e d  

r a i. n b i.i n d a r i e 5 1) . '. [tie i::t::t<+rs~.;t q u a r  t r  a p p e a r s  to  b e  
~.ecl:lndar y ,  r i ~ t g g e s t  i rig t b a t  t h e  5f.l Prn g r a i n s  a r e  or i y i r ia l  arid 

,.. I-tn C y some a d d i  t i  o n  t:tf t h a t  s i g r i i  f i c a n t  r e c r y s t a l  1 i:-?.ti ... 
. . 

5jlllt:a';:':) I-la<s cli::i:i.\rred c:l t...trir~g a l . t e y a t i o n .  C : t l l u r i t e  is a 
cornrnort ai::cPsst:try if.) tl;le qua r . t z . - - r$c t l  l a y e r s ,  ft:~v.rnirry p a t c l . l e s  
c.19 .to I irifii orig ct:tmpctsed c ~ f  s ~ t b t l e d r a l ,  c r y s t a l  s ~ t p  to 25 f f n  
cli. a w e t e r  w i t h  weal:: b u t  d i  st i r i c Q r e e n i s l - 1 . - . , b r o w n  p l e o c t ~ r c l i s r r r ;  
i n  p : l . aces  moclel-ate t : ) i r e f u i r l g e n c e  t:tf a b o u t  0 .  1 t o  (1). 15 a n d  
1 eng.tl.1--51 o w  c t i a r a c  t e r  c ; u g g e s t s  i t  may b e  p a r t 1  y 
1..1.~rJy1:1bii:tt.ite. J' F u t i l e  .ft:tyirls f i n e  rieecllec, u p  t o  :3(l f m  lctng i n  
.tI..je pa.k c l t J  t "JC- t:tf s e r j c i t e  c.tp t o  0.5 fnrn acy~:tss a r e  
'fr:~i.tnd a5  ~ ; u b h e d r a l  .flakes t o  50 fin d i a m e t e r .  

-rI-.ie cltl..iey t=last..; ,:onsic;t r:,f g y p e n  ~ ~ ~ l ] , o l ; i % e ,  q r e e r i i s h - .  
byt:twr-\ p\ycll-obj.i:t.I;jjt:e t:tr in.t;i(rra.l.;p].y iriterrnj.:/;pcl c t - l l o r : i t e  arid 
: : ;eyj.r: j .~e, a n d  inin~::~y brt:tt,..Jn sei:l:tr.ldar)i b i o . t i t e ,  i n  a matri:,; ~ = t f  

.-. : . ' l a r g e l y  set~l:lnc-ary q u a r . t z  c;c.tl.ficlec;, clr  else f i r l e - . - g r a i r l e d  

qc,tar't;x ~ :sn . t ;a i r i i~ . lq  y p l i , - . t  "?k::....-fe].dspi:ly pl,pr\al:rys.ts u p  kcl 1 Nnrm 

d ia rn tz tey .  "[pie ( t i - . ' . ' .  a 1 j, s m i  ~ l e y a l  s a v e r a c l p  abl:,c,[.t 25 fin i n  
d i a inp te i ;  ~ l q i l e  qt-[ar.tx f o r m s  anlqpcli-al .kcl ..;ubl.ledt-al ~ = r y s t a l s  
t-tp .to i:). 2 5  rrlni a iL ross .  Sc.tl f ideci ;  a y e  1 a r g e l y  s p h a l  er j ; te ,  a s  
a n h e d u a l  I . . l ighly i r r e g u l a r  i : lFys.ta%s t:::tr a g g r e g a . t e s  up . t o  0.25 
,n,rj ai:-rl:,.js, b u t  . tk tprp  als- .  LI m i l l - .  LW g a l e r i a  a s  s u b h e d r a l .  
c y y s . t a l s  Q," j  nlrn a~ :u .c~ss  anrj s u b t l e c j r a l  p y r i . t p  0.3 (tim 

c:l:iaine.ter.. Spt.talet;.i.tr. t:orl.t;aj.nr; m i r l u t e  ( l t I t  fin:) irlclc.tsir.ln..; ~ : t f  

p y r i t e  ancl c h a l c c ~ p y r i t e ;  t h e r e  is r a r e  h e m a t i t e  t1:t 0.  1 mm.  
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Dark:: g rey- - .brown,  v a g u e l y  f r a g r n e r l ~ t a l ,  ,naCic..-I.~:l~:ik::irrq 
a ,.., i cl kc a 1 f ,=, t1 -. 1 E I) CJ "? -- ' 3  "-- 

LI . .... a,.~ k ! ~ . k  wi ' th  :~j.tt"ik::ii"lgly 
c:i i f f er e r ) t  c t . l e f r ) i  s t y  y .t Flar) ";lii:iC'>:'fsv - ., ttiis ~:::,=,i.\ld biavp b e e n  a 
b a s a l t ,  witt 'l  S i O 2  i3.f ~ : ~ n l y  5'3%, $31203 ~::t-f :[7:/., I..ij.gh l"IgL3 i:~f 

'7 , "  FFL "' f '  ' - 
.,.- ,2 .., .. ,, ax: , I:I~ 1(1)"/:,,, p205 I:I~ 0.5, -r'j."J'-' 1:tf 1X; t::::2[3 is - $$t i l l  
e:l e\/a.t;ed a t  6 .  3%, s u g g e s t  % ng d a y  1:: ~ I Z I ] .  i;tur 3. s clcte .\;$:I secclrtclary 
k-j,t:tt:ite. Mir)r.,y XI..) <iI)..5%:), C:ct (17iI) ppm:) ancl Ag r:5 g / t : )  
al.t:plclctgt1 r1i-t s u l f j . i r l e s  v i s i b l e  i n  h a n d  s p e c i m e n ;  F't3 is lclw a t  
1 3 ~ 3  p~ j r , .  F:ocl.:: is v e r y  s l i g t l ' l ; l y  rnagr2pi;j.l:; ~ I : I  reat:.i;it:trr ' t u  
c c ~ l c l  dill.t ' i;e 1-1113.. f i l i n e r a l c q y  i n  - t h i n  s e c t i o n  is: 

S e r  i l-.i t e  4 i:) % 
P . ~ ~ . ~ n d a r y  -, - ,-. b i ~ : t k % t e  35% 
L!~t~+r.t;x ("a i ;qe ly  - s p c o ~ l d a r y : )  15% 
. ' c : a rb~r l a . t p  (dc l ]  . ,-.t,r~i.~e - izlr a , t P : e y i t @ : !  5% 
C]paque < s p h a l e r i . t e ,  '::'pyri.t.-: d ! 2: :A 

Rut  i 1 e, s p h e n e  l v  ,* 

Apat  i .t e .::: 1 % 
L i  mctni . t p  t r 

-This  is a v e r y  fnaf j .1 :  rock::, lVj i th  tfle ~ I : I E . ~  ir-lterise .jec~::~ndayy 
b i u t i k e  I c a n  r e c a l l  s e e i n g .  -l'l.le o r i  g i n a l  f r a g m e n t a l  
c l . . t a r ac t e r  h a s  b e e n  I. a r  g e l  y d e s t r  oyecl b y  a l t e r  a t  i o n ,  b u t  is 
r s t i  l I. v i s i b l e  i n  t h i n  !aectic:m w i t h  C i n e  a r tqu l  ar  111 a s t s  a n d  
u.elia:.t. pt1err1:1i::1-ys.k s i . t e s  tl:, s e v e r a l  mrrt 11:tng i n  a c J d i t i o r . \  .t;o 
t h e  1 a r  get- brown c 1 as t  s s..eert i n hancl s p e c  j. w e n .  

..i-ble ] .ar-ge , - las t -  ..., c i r p  -.' up tc:~ 3 11:ing a n d  ~ : o r t s i s . t  i:*f 
ir.i-ei:~i.tlaj- - pa.L~::l.~es m a i n l y  i::if brc~wrl sei:t:*rtclayy b i t ~ ~ t i t e ,  pat~:l..tes 

[ -...., i i .t';e . 
2 t: - a n  cj yj e m i -..,L:, p a (q u e r eel e; [. a r b 1-6 -. I ,- ,:\ ., t e 1) j. n a mat r i :I; 
sl.itrlh.i;l I - ,  ,al -.-,... 2@,- se,:or..lc-ayy q ~ t a r . b z ,  su] .  f j .  c les  anc /  ser  i ,- i.t;e. - -r I.., a .t -. 1 ,  <:. at.- c2 , ,-.., .t "::, . -. 3 L .,., - -. ~nm i n  d i a m e t e r ,  b u t  h a v e  r i ~  

recl~.tlau. c ;hapes  sugqes. t : i .ng t h e y  a r e  a.f.ter .f~>rr.nr.i- pl..lel-lt:~~:l-ys'I;S; 
if . t i ley 31-e al.tt;.-t.I-;i.-- = r ,  , - t i t  t.1- d s  dpcj.tr~:~yec:l .1;1.ie:i.i.. o u t l i n e s .  Et:ttl.? 
I-~j.i:~tj,.te a n d  se t - ic i . t - .p  f c ~ r m  f i n e  5ubhpc: l ral  .fl.al.::es t 3 f  abt:~u.t 25- 
5 ~ )  f ,,-, (.j i aniet ei.- .1; I.., ! .... ';:':. I ,::!r -. . k: t~trl,.~.e ::: .. -. .'. i r . i  t I . 1 ~  <.erilj...-opac:ll.te p a t ~ : h e s  is 

:;ifi 3 . l  s . i z e ,  a n d  t b , e  pa.t,:.ieiz, [ : s l ~ : l m e  wi ' th  c, .f .t 1.1 e y 4 p y c., f 2:: ' ' 

y e g ~ t ] ~  i::,l,~.tl~r-ies suq i l . l p~ ; . t i ve  f l : l y l ~ ) p y  jnafii:~,:) a y . e  ~ , \ p  . 1 ; ~  !:).7 - -. 
ntnl al:--i~r;s. plincly ar,\i-furt't.. l = l f  .?c;phene a n d / o r  , - u t i l e  as  f i n e  
5 1.t b 1-.l e dl- a 1 i; r .% I , c:: -, .. c:\ .. . . i:: .., .1; (11 5 (1) f rfi 1 Q r i  g a r e f (;I u n d 1.4 j. .t 11 .t 11 e 
--(~a~-t?~: ,na. t f ;~. .  ~ p - t i ' t p  d I-'- I y s t a l s  fcturrr e~ . ihed i - a1  p r i s m s  t o  (3. 15 
rrjtrt c l i a i n e t e r ,  nta:i.nly i n  . t h e  p a t c h e s  c:tf b i o t i t e ,  s u g g e s t i n g  
t1:lt.y may I l a v e  ctr i  q i  r t d  1 y b e e n  rnaf i c  p a t c h e s .  &talr tz  form$, 
s u b h e d r a l  c r y s t a l s  u p  ~;I:I 0 . 2  rnm a c r o s s ;  s u l f i d e s  i n c l u d e  
cleep reclclisti  s p h a l e r i t e  a:; : ;ubhedra . t o  0.05 wrtt a n d  upac lues  
of  5,i 1 a y  .;i z e ,  pcls.;ifitl y Fe - - su l  f i d e ~ j .  

F r a g m e n t s  i n  t h e  rest  of t h e  ri>l::k a r e  v a r i a b l y  s e r i c i t e  
I : I ~  b i o t i t e  a l t e r e d ,  a n g u l a r  a n d  a b u u t  2 mrrl i n  ~ j i z e .  T h e y  

mj.wecl c j i - l ; Iq  e] .~:~r . )gate  r j e r i i l . i t i z e c l  p ] . a g i c t c l a r ; e  r e l i i : ~  to 3 
rnm 11:1nq, b o t h  (:jet i n  a m a t r i x  o f  f i n e - - g r a i n e d  q u a r - t z ,  

,.- i .t anti j ~ i j ~ t i : ; ~ y  y-c, , . t i le I Z I ~  abl::lu.t a v e y a q e  z ~ i ~ e .  - 
. 'rl..lel-e are irlini;:ly i::llsseir)illa.i;ecl opque.; (, :.'s~,(l f i d e s : ) ,  e s p e c i a I . 1 ~  

a $5 p a . 1- , -  ,- 1 ,  t.., .-, C- itp (3.:; rnn) a c r c ~ s s  :in b s  CI - - ( ; i k i  I- -. i::la!5t;sm Faye 
.i;ul-,l..t~~.dr.al q ~ t a r . t z  rt..y:;ta].s rrlay t:)e I:,rirnal;y i:n~::tw ,*e~ : : ry s t a l l r e ( : : l : )  
al-id tt-lel-e ai-e a% six (;?uCle-Jral & p a t  i . t e  ery!5 ' ta l  3. 
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l-cl,-k c i~ ,n . t a i r . j i ng  l a r g e  ficlw--bancied ,:lac;ti~ c.cp '!;o 3 ,-wi alz,l,.clss;m 
C: .. 11, p e i 5 1; ,I\ c, ], p E JJ 9 .,- 7 3 5 * i: rn j, 5 .t l; y < t::: 1:: TJ G "/: , ' ; j  i 0 2 -7 3 % , 
,41203 l a 4 . . & % ;  y p y y  Ic,r.,l I\,ia, Mg, l:::a,, F ' e  ' f  p:z('j5, ~\i.ld -[i[]'7.) .,.- . 

: i r t d j . ca t e  a f e l s i e  rcicl.::, p 1 2 s z i b l y  y t . t y o d a c i t e .  ]:.t cl:ll-i.taj.nc; 
s i g n i . f i c a n t  ZI . .~  ( ( : ! .7%: ! ,  I::I.J.%:i, A s  (3-75 ppm:) 1::)c.t.t vc.iry 11:1:,w 
Pb L. .>rid $,a. - S u l f i i j e r ;  at-e i :~~rl~:en. i ; ra ted i r t  j r regc. t ] .ar ,  b l e t : ) s  i ~ r  
t 1-,i ft- .. -. .t Ltr. es d I-. ar.lcl ai-e Tli:~.t rnayr,@t:i.i::. M i n e r a l c l a y  pt:tlisl..ted 
.I;tlin set:til:,r., i .5 :  

S e r i c i t e  gi 63 ;( 
Q ~ t a r . t z  ( l a r g e l y  s e ~ i : ~ r f d a r \ . ' i  j. . 30% 
?l:l a y  5% 
p y r i . t ; e ,  mayll.;2.sitp 3% 
.-, -. 
.. I-: ;i y b  1 ~ ,  <i ,I: e ,-, (J, m 2.t .t p 1- I X 
c 3pt.lal - ev. i 1% 

1:1:1 \-I e 1 1  i .t p .t r 
]:n t t i i r i  sectil:lr1, t h e  f r a g m e n t a l  na.tt..tre is i - e a ] . l y  o n l y  
d  i st 1 s:, s e cJ b  y  Y a r y  j. r-r q ct j, e r.i .k a .l; j. ct 17 ::, I:, f f 1 I::I~,I-... t:! an d i 1.1 yy j. n  .t e 
s u b a n g u l a r  c 1 a s k s .  B a n d i  ng  c o n s j .  5 . t ~  elf a]:ter-at i. - 1. aye )?"  ~ l f  

q u a r t z - -  or set- i i-i te- . - r  i i . l ?  m a t  er. i a 1  , a v e r  a y  i ng  a b o u t  1 mrn i n  
t l . l icl . : :ness.  ,4li.::ali f e l d s p a l ~  is r11:tt v i s i b l e  i n  ttie l a y e r s ,  
p r ~ b a b l y  d u e  tl:l v i r t u a 1 l . y  c o m p l e t e  .=,elri~:i . l ; iza. i ; i~:~ri .  Scline 
a r e a s  irl.t;ei..l.ial tl::~ ~ . e r . i i : i . t i z e d  at-@&.; d o  Iqave 1i::1w j p f ,  b ~ l t  
appE?ar . t o  b e  f ine- . - r : iyair led - ('0-.-2<:) f f n : )  #:lay rattier .ttlarr 
f e l c l s p a r .  Q u a r t z  i.n t h e  l a y e r s  form.; a n h e d r a l ,  I?igt.tly 
i n t e r l o c l : : i n g  grain:: ,  tc l  SO ?'m i n  d i a m e t e r ,  w i t h  a d j -  dr -. e r t  , " t  
areas t h a t  may h a v e  b e e n  a 1  k a l  i f e l d s p a r  a 1  t e r e d  tcl  5 x 1 - i  i: i .ke 
a s  f l a k e s  up  tcl  2C! fnt c:liarnett.r. T h e  m a r g i n s  ~f  q u a r t z  
g r a i n s  a r e  alsl:~ a l t e r e d .  I n  t h e  s e r i c i t i c  l a y e r s ,  t h e  
f l a k e s  are  s u b h e d u a l  artcl up t u  50 fm d i a m e t e r .  I n  s~:me 
areas,  ttle I-I:I~~.:: < : e s p e ~ : i a % ] . y  s e l Z . i ~ : i t j . c  areat;:! is crcl..r<>ed b y  
m i c r o f r a c t ~ t r e  rtetwclul.::s, e$ i sen .k : i a l l y  i n t e r g r a n u l a r ,  of opaclice 
.ttlat bras ( n a i n l y  \pl;2y,. l ,clw j ~ e f ~ e - ~ . t -  . 1- =+lice - a n d  may b e  p a r t l y  
-. -,r b  .. . -. ... 

I .  I !:amctrpl?c:tus, g r a i r . t s  ,:tf a feli., mi1:rclns i n  
c-iame.l;ei?:im t-lowet./eiv, a.t I..iigpl m a g r i i f i l : a t i m ,  v e r y  f i n e  
p a r t i c ] . e s  t t : ~  2-3 f m  d i a m e t e r  o f  sctl  f i d e ,  prlzsbably p y r i t e ,  
c a n  b e  s e e n .  

T h e r e  a r e  s c a t t e r e c l  s u b h e c l r a l  p a t c h e s  o f  a1 t e r a t  i ctn 
m i n e r a l s  i : qua r - t z ,  s ~ t l  f  i d e s  a n d  ser ic i te:) t h a t  may r e p r e s e n t  
t h e  s i t es  1:1f fclrmer m a f i c  ~r p l a g i l x l a s e  c r y s t a l s .  I n  t h e m ,  
q u a r t z  is sub--  . t o  e ~ t h e d r a l  a n d  up t 1 = 1  0.3 rnm 11:trtg; s p t i a l . e r i t e  
fclrms s u b -  t u  a r i h e d r a l  c r y s t a l s  u p  tct  0.5 mm l o n g  a l t h o u g h  
m o s t l y  mixed  w i t h  g a n g u e  m i n e r a l s  t111 f o r m  h i g h l y  i.nterl~:lcl.::ed 
g r a i n s  t h a t  would  b e  d i f f i c u l t  t o  s e p a r a t e ;  a n d  p y r i t e  ! : w i t l z r  
m i n o r  m a r c a s i t e : )  f o r m s  s u b t i e d r a l  c r y s t a l s  u p  t l : ~  0. '7 mrn 
a c r o s s .  Many a p p e a r  t o  h a v e  f o r m e d  a f t e r  i n i  t i a 1  pyt - rhc :~ t : ike  
a s  s u g g e s t e d  b y  t h e  lamellar i n t e r n a l  t e x t u r e  artc:l t h e  
p r e s e n c e  u f  mar c a s i t e .  S p h a l  er i t e  tias p a l e  brown i n t e r r i a l  
r e f l e c t i o n s  i n d i c a t i n g  a ].ow F e  c o n t e n t .  T r a c e s  (::If v e r y  
f i n e - g r a i n e d  l : u v e l l i t e  a r e  fctund w i t h  t h e  s p h a l e r i t e .  
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F:'QBf.=iH'YF: -. 1-r 1 C: QR &JvI')'GD[.JLhT;.I l+NL)ES 3: TE 
Very  rjal-1.; (z~],inj:~<;.t bl--L. . ' )  c+ I- .. . , p (11 )" p li i' '1. . .t . .i I- -. \.f <::I :[ I: a 1,-1 1 11 

1-11-yyslr.i., ti-I 5 m r r j  :[~:tng j.n a n  c c ~ n t a i n i  ng  I. a u g e  w h i t e  q u a r t z  pher.1.- - 
apklar1i t ; ic  ma-ki-ix. F-')-om t-,l::lle BU'E3'::s-...?c7 ,. d ~ ~ ;  i : : h e f n i s t ~ y  i n d i c a t e 5  a 
1:" t:. - a n d  plg--.yi,-h (13% anti 2.L%:) irtl=,cleya.tel\., piata.z=s:i,,:: <t:::>:'j [!!,%> 
ir,t;eu.mF_..jia.te v... ,-I 1 , _ c l r ) l L  ... . .' .- (:E'7% Si[]2,  16% ,A,X2[]3, i),.::L:/, b205r l i/, 

[] .:: . 
' 1 , pi:~.;.;i b]. y a q u a r t z  a n d e s i  . t e .  E a r  I.:: c o l  i:~ur ar.1~1 t:::2f1 .L. .. 

t:i:tn'teni.; si.tggp:..l.; s.i;t-ong se~:ctrldar.y t > i c ~ . t i t e  a l t e y a t j . ~ : t n ;  j , t  is  
ai lornalo~t%= i r j  217 ), Cj <:I.&;<:) ~4~. ld  A 5  a ~ t d  i1:l.t (13C! and E,tI) 
ppm:) t1c.t.t: r1i:t.t A g  !:1. gj!t:t. P a r t s  ~:tf . t h e  rctcl.; a r e  clis;i;:ir.i~:-tly 
magrletit:; minev-alctgy :in pt:tlistlesj t h i n  ._iec.ti~:~rl : is: 

S e t ~ ~ r l d a y \ /  j ~ ~ . t i . t e  24. (1) '% 
Ez;eri,-it;e 3 (1) % 
Quar . tz  (ptlenol:i;y:;"r;.s:) 1 5 %  

< m a t r i x : )  1 t:j% 

FZ8./r r I..,ct.t i t e r ," ,  <, ;.'" 

S p h a l e r i t e ,  t r a c e  c h a l c c ~ p y r i t : e  1X 
C : a r b o r ~ a t e  ('7arlL::ey.i.te:) .::I 1 % 
A p a t i t e  .:: 1 X 
t-lemat i t e .:: 1 7; 

T h i s  rctcl.:: c o n s i s t s  I : I ~  qi.\al.-.tz ? p h e n ~ t : r y r ; t s  t:lr "?arnygdules  arid 
i c i  t i  z e d  p l  a g i  c ~ c  1 ase r e 1  i c s  i rj a matr i x t:tf f:i n e  ~et:or.lda)-y 

b i o t i t e .  T h e  y c t a r t z  au.ea:s, u p  t~:, 3 rnm acr.t:tss, aye yt:tuncje(j 
n 111ut 1 i rie a n d  s t : ~ m e w l ~ l a t  anloeboi  d sl.-raped 1. l?er .t t.\ an 

e d ~ e d r a l  ; t h e y  a r e  composecl of a g g r e g a t e s  u f  a n h e c l r a l  , 
s h e a f  -1 :i l::e c-tr a i  necl g r a i n s ,  s u g g e s t  i rig t h e y  caul c:l b e  
a r n y g d u l e s  r a t h e r  t h a n  p h e n ~ y t s  ia l t l -1~1~tg t1  i n  harid s p e c i i i ~ e n  
t h e y  lt : to l .~ :  l i k e  p a r t l y  r e s o r b e d  crystal: . ; :) .  "ri.le qu- . . . , t - .~  ~i I &. 1 ' 5. 

c r o s s e d  b y  t r a i l s  1::tf s r c o r t d a r y  seri~:i.i;e, -t;ra~=e t::aybt:,f.ia'te, 
f l u i d  i n c l u s i o n s ,  a n d  r immed b y  b i o t i t e .  

F'l a g i  1 : ~  l ase re1 1 ~s are  e u h e d r a l  a n d  e i t h e r  1 a r g e  Cup ~ I : I  

4 mm 1snc~ : r  or f i n e  ( a b o u t  0.25 rnrn l ong : )  bctt a r e  a l l  
pseudomouphed  b y  f i n e  s c t b h e d r a l  f l a k e s  o f  z ; e r i c i t e  t t : : ~  35 fm 
i n  c l i a m t e r  p l u s  1 e s c ; e r  b i c l t i t e  i2ro fmS, q u a r t z  I a n h e c l r a l . ,  
c l e a r ,  50 fin:) a n d  s u l f i d e s  i t o  50 fm d i a m e t e r ,  p y r i t e  a n d  
r a r e  s p h a l e r i t e : ) .  

The  matri:); is f i r - ) e  i;:!:) fm:) rnedi~tm bt;c~wn secc:~rlcl;ii.-;.y 
b i c i t i t e ,  mixed  wj.i;h a l i t t l e  sect:tridary y u a r % z  t o  35 fm a n d  
mirrctr s e r i c i t e  and s u l  f i d e s .  A t h i n  v e i n l e t ,  0.2 ntm th ic i . : : ,  
c r o s s e s  t h e  s l i d e ;  i t  is made u p  I Z I ~  a C O ~ P  t:tf c ~ Y . ~ I : I T . I = A - ~ : ~  (:~.it:t 

r e a c t  i o n  t o  a c i d  a n d  brown ~ . l : t l  ~:IUY i n d i c a t e s  p~:ts~;i b l  e 
a n b e r i t e : ! ,  b o r d e r s  1:tf s e r i c i t e ,  arid rn.int:lr l i r ~ c : ~ r l i t e  p:Lur; r a r e  
p y r r h o t i t e .  

Throughclu t  t h e  rw:l.::, f r e s h  i u n a l  t e u e d : )  p y r r h o t  i t e ,  and 
s p t ~ a l e r  i te ,  o c c u r  b a g e t h e r ,  i n t i  rnate1.y i n t e y r o w r t  w i t h  e a c h  
o t h e r  a n d  w i  t t ~  g a r r g u e s ,  a s  a n h e d r a l  t ~ r y s t a l ~ ;  u p  t s  0.5 m m  
a c r c l s s .  S p h a l e r i t e  c c t n t a i r r s  r a r e  2U f'm i n c l i . t s i u n s  s f  
c h a l c u p y r i  t e ,  a n d  t h e r e  a r e  .;ma1 1 a n h e d r a l  g r a i  n s  o f  
c h a l c o p y r i t e  a s s i l ~ ~ c i a t e c l  w i t h  p y r r h u t  i te. A p a t i t e  u c c u r s  a s  
b a r r e l - s h a p e d  c r y s t a l s  u p  t1:1 0 . 3  mm l o n g ;  h e m a t i t e  is fi::tctnd 
as a n h e d r a l  (3.(35 mm d i a m e t e r  a g g r e g a t e s  o f  f i n e  f l a k e s  :i.n 
c e r t a i n  p a r t s  c ~ f  t h e  m a t r i x .  
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F i n e l y  f r a g r n e n k a l ,  dart.:: brl:lwn ina . f i r . - - . i n t e rmed ia . t e  
v ~ : ~ l c a r i i c  r~:tt=).:: w i t t i  ~::t:~innron f i n e  ! s u l . f i d e s .  l\.l~:t ~ ~ ~ 2 1 : : t 1 : k 1 ~ ~ f 1 ~ i ~ : ~ ~ [ ; i - y  - 
a v a i l a b l e  f c ~ r  .t;ti:is s a m ~ s l e ;  s t r c ~ r . l g l . y  rnagr.ie.tit:, no r-.eac.ti.t:lrt . t o  
ct:~:ld d i l ~ \ . ( ; e  t-(C:l v i s i b l e .  Mr.ldal ru\irieralctgy j.1-i p o l i s l ? p d  .tl?irl 
s e c t i o n  ic . :  

Ei,:l.ti.te (.:,(~t;;l:tr\day\.,~) .. " 
J . d (-1 L 

C' .,,; i ,: i .t; '-, -. " 2 

..) k LJ /" 
(JLtai-.tz ( : L a r g e l y  sec,l lndaryi:)  25';/. 
1:: 1 e, y i: .? :) 10% 
pyr rp lok  i t e  2% 
S p h a l  er i t e  1% 
C:hl or i t  e 1 X 
A p a t i t e  ~ 1 %  
Hematite, r u t i l e  .::: 1 % 
11:hal ci-,pyy i .I:e tr.. 
"l"ourn\a].j,ne !:st:horlj..I;ic:) .b r 

T h i s  a p p e a r s  ~ I : I  b e  a s l i g h t l y  . f i n e r  f r a g m e n t a l  v e r s i c l n  o f  
tfie p r e c e e d j . r i g  s a m p l e  (5(1)63(1):>, i:omp~:~sed o f  3(:)--4i:)% small ( 1  
nm:) subangc t l  a r  , v a r i a b l y  b i  o t i  t i c tcl  ser i c i 2; i c f r a g m e n t s  i r i  
a matrix ctf v e r y  f i n e  ? c l a y ,  q u a r t z ,  s e r i c i t u ,  b i o t i t e  a n d  
ESUI f i d e ~ s .  

E i o t i t e  i n  t h e  c l a s % s  fr.trrns r ;ubhedrAl f l a k e s  o f  a b o u t  
1(1)--2i:) fm c : l i a i n e t e r -  w i . l ; t i  p a l e  t)r~:tl,~r~ pl.@ctt:tiro:ism; s e r i i - i t ; ~  
flal.::e.a, aye a % i . t t ; l p  ,:i..,at-ser <2i:)--3i:j f m : )  ancl irjc,ye ec,tt.\ed)-al. 
Some areas  ~ i . t t . 1  e l c ~ r t q a t e ,  e ~ t h e d r a ] .  ~ :~ t - i .b l ine~;  i . t ~  .to 3 inm lor.rg 
~ 5 u g q ~ s . l ;  t i . 7 ~ ~  may I..ja\g,e been .fo)-(ney ptier.ll:~i-yystr; elf 
.-, :. 1 ar~l t -~~-la . ;e  - :, : - ... o r  ina ' f11:  i : r y s . t a l s ,  rrctw r e p l a c e c i  b y  se~t:I~.ld;a>*y 
qLtE,rtx (.TE: . ....- 1--.:1.!:) J r n : ! ,  51.~1 f i c l p s  .t;t:~ 5i:) i n . ) ,  s p r i r i t p ,  bit: l t i . te,  a n d  
ckll or i .l;e as e&edr-.a]. , v e r  y p a l e  g r e e n  b~tZ; ar71:tmal a ~ t s  b l  
b i r e f i - i n q e r i ' t  !:m~:~:lc.lera~te F e  cc~r.ll;ent:) flal.::es .~I:I 75 fin d i a m e t  er . 
C:I-il~:~l-i.te I::IB:I:L(Y.~ e~ i : : I~ . t s iv&: [y  in.teicst: i . t i :41 ~ I : I  s t - t l f i d e  g r a i n s .  
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more ~:~bvic~i t r ;  w h e r e  i t  is 1:1:1arser a n d  .;ec~:~ndary (5(:)--.l(:)i:) f m : 1 .  

I n  t h e s e  areas sctrne u f  t h e  q u a r t z  takes 1::1r7 a v e i n l e t  
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SURVEYING PROGRAM USING THE MAGELLAN 5000 GPS UNIT 



APPENDIX V 

A survey of 82 points in the Blackwater-Davidson area including 
claim posts, most drill collars, several grid points, and 
topographic features was conducted by Ross Zawada in November, 
1992. The survey instrument used was a Magellan 5000 GPS unit 
which calculates a position using satellite signals. 

A printout of data stored in the unit, waypoint logs, and sketch 
maps are included in this appendix. A plot of the waypoints is 
presented in Figure 9. 

Repeat surveys at the same waypoints yielded coordinate sets with 
significant discrepancies, commonly greater than 100m. To confirm 
the usefulness of the instrument for surveys of this kind (ie. for 
locating claim fractions or being able to establish precise 
positions and shapes of grids, etc.) the data would have to be 
submitted to someone with a base station who could remove errors 
intentionally introduced in the satellite signal. 

If the corrected data are found to be sufficiently accurate it is 
recommended that the grid, road, and drill hole locations presented 
in Figure 10 be repositioned to remove errors. 



BUQ(WATER DAVIDSON PROPERTY 
SUAVEY PROGRAM USING M A W  5000 GPS UNIT 

NOVEMBER 1992 

LOG. nme ~ m h g  W n g  

CAMP 18:28S1.3 +53 1044.818 -124 51 18.838 
CAM1 17:4739.9 +531046613 -12451 19.625 
a05 18:4881.2 +53 1038.388 -124 5230.781 
FA11 215353.0 +531007540 -1245030.134 
WOO2 W:08;48.8 +53 1028.840 -124 51 38.557 
x0lB 04:5957.4 +631023636 -12461 30m7 
XD15 16:16:49.9 +531038.462 -12461 53.071 
d)17 18:38.W.2 +531038.897 -1245200.554 

16:4623.9 +631036m -1246206270 
d25 17:40X34.8 +5310 10.831 -12451 53.088 
1 4  20:0097.6 +53 10 30.792 -124 51 64.187 
CAMP 18:28A1.3 +53 1044.818 -124 51 18.838 
CAM1 17:4739.9 +531046613 -12451 19.625 
%I36106 18:4631.2 +531036368 -1246230,781 
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SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defaults are shown in bold) 

MODE ' fJ 
0 
0 

3D 
AUTO (Automatic) 
2 D 

ALTITUDE REFERENCE a ALT (ELEV ABOVE MSL) 
HAE (HT. ABOVE ELLIPSOID) 
HAG (HT. ABOVE GEOID) TIME DISPLAY UT (UNIVERSAL 

COORDINATED TIME) 
LOCAL (AMIPM) 
LOCAL (24-Hour) 

ALllTUDE UNITS Meters 
Feet 

MAGNETIC VARIATION AUTO MAG (M) 
SET (USER SET - U) 

MASK ANGLE 

-- O - -  E OR W (Specify) 
m TRUE (TI 

TERRAIN SETTING INTERRUPTED 
OBSCURED 
CLEAR 

DISTANCE, SPEED UNITS a Km (kilometers) and KrnIHR 
MI (statute miles) and MPH 
NM (nautical miles) and 

..-- . KNOTS (knots) 
0 Meters, mlsec 

Feet, ftlsec 

DATA SAMPLE RATE 
POSITION DATA 

1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

ROUTE MODE Automatic 
[rj' Manual 

RAW DATA 

LATILON British grid 
UTM Irish grid 

VELOCITY AVERAGE NONE 
20SECONDS 

C] 120 SECONDS 

COORDINATE SYSTEM 

LATlLON DISPLAY DEGIMIN (.01) 
DEGIMIN (.0001) 
DEGIMINISEC (1.0) 

BAlTERY SAVER 0 OFF 
ON 

BEEPER 'FJ ON 
0 OFF MAP DATUMS 

USER 1 TOKYO ,> 
USER2 WGS72 

- DISPLAY CONTROL 0 Other' 15 , (1 through14) 

USER 4 AUSTR 
USER5 EUROP 

a- NAD27 OSGB 
ALASK EIRE 

4-40 

1 DATE ORDER C] MONTWDAYIY EAR 
DAYIMONTHNEAR 

I' . 



SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defautts are shown in bold) 

MODE 
O' AUTO (Automatic) 

2D 
ALTITUDEREFERENCE ALT (ELEV ABOVE MSL) 

HAE (HT. ABOVE ELLIPSOID) 
HAG (HT. ABOVE GEOID) TIME DISPLAY 0 UT (UNIVERSAL 

COORDINATED TIME) 
a LOCAL(AM1PM) 
0 LOCAL (24-Hour) 

ALTITUDE UNITS 

MAGNETIC VARIATION 

lj7'J Meters 
C] Feet 

C] AUTO MAG (M) 
C] SET (USER SET - U) 

-- O - - E OR W (Specify) 
TRUE (T) 

MASK ANGLE 

TERRAIN SEmNG C] INTERRUPTED 
OBSCURED 

FJ CLEAR 

DISTANCE, SPEED UNITS &Ij Km (kilometers) and KmlHR 
MI (statute miles) and MPH 

0 NM (nautical miles) and 
KNOTS (knots) 
Meters, mlsec 
Feet, ftlsec 

DATA SAMPLE RATE a 1 (EVERY FIX) 
POSITION DATA Other (2 - 999) 

C] 0 (none) 

ROUTE MODE C] Automatic 
'(Manual RAW DATA 1 (EVERY FIX) 

C] Other (2 - 999) 
C] 0 (none) 

VELOCITY AVERAGE a NONE 
C] 20SECONDS 

120 SECONDS 

%, COORDINATE SYSTEM &J, LATILON British grid 
UTM I-J Irish grid 

LATILON DISPLAY C] DEGIMIN (.Ol) 
DEGIMIN (.0001) 
DEGIMINISEC (1.0) 
DEG/MIN/SEC (-01) 

BAlTERY SAVER 

BEEPER 

DISPLAY CONTROL 

DATE ORDER 

OFF 
ON 

MAP DATUMS WGS84 
USER 1 TOKYO 

0 USER2 WGS72 
USER3 NAD83 
USER 4 AUSTR 
USER5 EUROP 
NAD27 I-J OSGB 
ALASK EIRE 

0 15 
other 3 ( I  through 14) 

C] MONTHIDAYIY EAR 
,&I DAYIMONTHNEAR 



w 
SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defauits are shown in bold) 

MODE 

0 

3D 
AUTO (Automatic) 
2 D 

phl f l i -  
ALTITUDE REFERENCE 

5n-f. 1 3 , l - G  Z Q ~ -  

ALTITUDE UNITS 

ALT (ELEV ABOVE MSL) 
HAE (HT. ABOVE ELLIPSOID) 
HAG (HT. ABOVE GEOID) TIME DISPLAY UT (UNIVERSAL 

COORDINATED TIME) 
LOCAL (AMIPM) 
LOCAL (24-Hour) 

fi Meters 
0 Feet 

MAGNETiC VARIATION AUTO MAG (M) 
SET (USER SET - U) 
-- - - E OR W (Specify) 
TRUE (T) 

MASK ANGLE 

TERRAIN SETTING INTERRUPTED 
OBSCURED 
CLEAR 

DISTANCE, SPEED UNITS Krn (kilometers) and KrnIHR 
MI (statute miles) and MPH 

C] NM (nautical miles) and 
KNOTS (knots) 

0 Meters, mlsec 
C] Feet, itlsec 

DATA SAMPLE RATE 
POSITION DATA 

1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

ROUTE MODE 

VELOCITY AVERAGE 

0 Automatic 
Manual 

RAW DATA 1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

COORDINATE SYSTEM NONE 
20SECONDS 
120 SECONDS 

LATILON British grid 
UTM Irish grid 

LATILON DISPLAY DEGJMIN (.01) 
DEGIMIN (.0001) 
DEGIMINISEC (1 .O) 
DEGIMINISEC (.01) 

OFF 
a ON 

BATTERY SAVER 

BEEPER m. ON 
0 OFF MAP DATUMS 

USER 1 TOKYO 
USER2 WGS72 

- DISPLAY CONTROL a 15 
Other A (1 through 14) 

USER4 AUSTR 
USER5 EUROP 
NAD27 n OSGB 

1 DATE ORDER MONTHIDAYJYEAR 
DAYIMONTHNEAR 

ALASK EIRE 



SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defaults are shown in bold) 

MODE 

TIME DISPLAY 

MASK ANGLE 

TERRAIN SETTING 

DATA SAMPLE RATE 
POSITION DATA 

RAW DATA 

COORDINATE SYSTEM 

LATILON DISPLAY 

MAP DATUMS 

UT (UNIVERSAL 
COORDINATED TIME) a LOCAL (AMIPM) 

q LOCAL (24-Hour) 

q INTERRUPTED 
@' OBSCURED 

CLEAR 

,a 1 (EVERY FIX) 
C] Other (2 - 999) 
q 0 (none) 

-Q 1 (EVERY FIX) 
Other (2 - 999) 

C] 0 (none) 

LATILON British grid 
UTM Irish grid 

q DEGIMIN (.Ol) 
C] DEGIMIN (.0001) 
q DEGIMINISEC (1.0) 
,m DEGIMINISEC (.01) 

0 WGS84 
q USER 1 C] TOKYO 
q USER2 WGS72 

USER3 q NAD83 
q USER4 q AUSTR 
q USER5 EUROP 
,a NAD27 OSGB 

ALASK EIRE 

ALTITUDE REFERENCE 

ALTITUDE UNITS 

MAGNETIC VARIATION 

DISTANCE, SPEED UNITS 

,-. 

ROUTE MODE 

VELOCIN AVERAGE 

BATTERY SAVER 

BEEPER 

DISPLAY CONTROL 

DATE ORDER 

6 ALT (ELEV ABOVE MSL) 
C] HAE (HT. ABOVE ELLIPSOID) 

HAG (HT. ABOVE GEOID) 

8' Meters 
0 Feet 

AUTO MAG (M) 
SET (USER SET - U) 

O E OR W (Specify) -- -- 
a TRUE (T) 

Km (kilometers) and KrnIHR 
MI (statute miles) and MPH 
NM (nautical miles) and 
KNOTS (knots) 

0 Meters, mlsec 
Feet, itlsec 

Automatic 
Manual 

fl NONE 
20SECONDS 

q 120 SECONDS 

m. OFF 
ON 

D ON 
0 OFF 

0 1 5  
q Other 2 (1 through 14) 

q MONTWDAYIYEAR 
DAYIMONTHNEAR 



SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defaults are shown in bold) p ,'-, 

$ 

ALTITUDE REFERENCE 

MODE FZt 3D 
o AUTO (Automatic) 
0 2 0  

ALT (ELEV ABOVE MSL) 
HAE (HT. ABOVE ELLIPSOID) 
HAG (HT. ABOVE GEOID) TIME DISPLAY UT (UNIVERSAL 

COORDINATED TIME) 
@ LOCAL (AMIPM) 
0 LOCAL (24-Hour) 

ALnTUDE UNITS 

MAGNETIC VARIATION 

$ Meters 
Feet 

AUTO MAG (M) 
SET (USER SET - U) 

O E OR W (Specify) -- -- 
@ TRUE (T) 

MASK ANGLE 

TERRAIN SETTING INTERRUPTED 
OBSCURED 
CLEAR 

DISTANCE, SPEED UNITS Km (kllometers) and Krn/HR 
C] MI (statute miles) and MPH 
C] NM (nautical miles) and 

KNOTS (knots) 
Meters, m/sec 
Feet, ttlsec 

DATA SAMPLE RATE 
POSITION DATA 

Q 1 (EVERY FIX) 
Other (2 - 999) 

0 0 (none) 

ROUTE MODE 0 Automatic 
Manual 

RAW DATA a 1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

VELOCITY AVERAGE 6 NONE 
20SECONDS 
120SECONDS 

&' LATI'LON British grid 
UTM Irish grid 

COORDINATE SYSTEM 

LATILON DISPLAY DEGIMIN (.01) 
DEGIMIN (.0001) 
DEGIMINISEC (1.0) 

@ DEGIMINISEC (.01) 

BAITERY SAVER 

BEEPER rd ON 
OFF MAP DATUMS WGS84 

USER 1 TOKYO 
USER2 WGS72 
USER3 NAD83 
USER4 AUSTR 
USER5 EUROP 
NAD27 OSGB 
ALASK EIRE 

DISPLAY CONTROL 0 15 
other 3 (1 through 14) 

DATE ORDER MONTH/DAY/YEAR 
RJ DAYIMONTHNEAR 



SETUP WORKSHEET 

SELECT ONE OPTION FOR EACH SETUP FEATURE 
(Factory defaults are shown in bold) 

r n  

'J. 3. 
,-, 

ALTITUDEREFERENCE 

MODE 3D $& 

o AUTO (Automatic) 
2 0  

@ ALT (ELEV ABOVE MSL) 
HAE (HT. ABOVE ELLIPSOID) 
HAG (HT. ABOVE GEOID) 

@ Meters 
Feet 

TIME DISPLAY UT (UNIVERSAL 
COORDINATED TIME) 
LOCAL (AMIPM) 
LOCAL (24-Hour) 

ALTITUDE UNITS 

MAGNETIC VARIATION AUTO MAG (M) 
SET (USER SET - U) 

MASK ANGLE 

O E OR W (Specify) 
- & TRUEfi) 

TERRAIN SETTING INTERRUPTED 
OBSCURED 
CLEAR 

DISTANCE, SPEED UNITS 

P- 

O Km (kilometers) and KmIHR 
MI (statute miles) and MPH 
NM (nautical miles) and 
KNOTS (knots) 
Meters, mlsec 
Feet, ttlsec 

DATA SAMPLE RATE 1 (EVERY FIX) n 1 
POSITION DATA Other (2 - 999) I 

0 (none) I 

RAW DATA 
! 

1 (EVERY FIX) 
Other (2 - 999) 
0 (none) 

ROUTE MODE Automatic \p Manual 

VELOCITY AVERAGE 'n NONE 
a 20SECONDS 

120 SECONDS 

COORDINATE SYSTEM B LATILON British grid 
UTM Irish grid 

LATILON DISPLAY DEGIMIN (.01) 
DEGIMIN (.0001) 
DEGIMINISEC (1.0) 

Q DEGIMINISEC (.01) 

BAlTERY SAVER 

BEEPER 

DISPLAY CONTROL 

DATE ORDER 

a OFF 
a ON 

a ON 
0 OFF MAP DATUMS WGS84 

USER 1 TOKYO -- 
USER2 a WGS72 
USER3 NAD83 
USER4 AUSTR 

IJ USERS EUROP 
\ 

Other- (1 through 14) 

MONTHJDAYIYEAR 
DAYIMONTHNEAR ,m NAD27 

ALASK 

4-40 

0 OSGB 
0 EIRE 
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APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

~LAT  ~ ' Z ~ L ? B . ~ Z ~ & N O ~ S I  ALTITUDE: I 

APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 



APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

d \ 

DATE: ?,3/ 1 / "iL 
ALTITUDE: 

z 1 w ,I L 1 DATUM: _--, d&--J TE: ,--- 

WAYPOINT NAME: A % 1-0- - 

APPENDIX 4 

' WAYPOINT LOG, LATILON 
Always keep a written remrd of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

/ 

WAYPOINT NAME: -LC& jJ -- DATE:,& L! 1 T~' 
ALTITUDE: 





APPENDIX 4 

en record of all waypoints, especially of waypoints 
he unit. Copy these pages for your waypoint 
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TE: ---sL& ---- D A T U M : . S A ~ E -  

APPENDIX 4 

I.... WAYPOINT LOG, LATILON 

Always keep a written remrd of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 
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APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

\ 
/ 

 DATE^^ / /ii / _gZ 
5 5 I Q , ~q ~ Z \ N  or s ALTITUDE: LAT - ,  

16_22 -,f o r f i  LON J A 4 '  5 1 . 9 ' ~ 8  E of W -- 

WAYPOINT LOG, 

APPENDIX 4 

TlLON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. , 

lWAYPolNT NAME: .i c 3 0 DATE: 21 / 1' / p-1 
IAT 13 ' /  0 . ~ g - i E d o r ~  

LONLZ f ' > - ~ . ~ d _ ? f ~ o r ~ w  

WAYPOINT NAME:, -, , -- 
LAT - -- O - - -  -- -- N or S 

ALTITUDE: 
/-- . , 

( 5 - 5 3  -- --f + or .. $ 

DATE: ,, / ,, / - 
ALTITUDE: 

9OTE: ------- DATUM: UAbdq , 



APPENDIX 4 

Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

APPENDIX 4 
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. 

WAY POINT LOG, LATILON 

WAYPOINT NAME: k- E iP 3 - - _- 
V\T 5 A 2 . Q? :?,/do r s 
LON / 2 Y O Z A . L Z ~ L , Z E ~ ~ &  

NOTE: --E&AL~-C.C~ ------ 

Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

 DATE^^ / II. / -3 
ALTITUDE: 

--&z,L--f or m 

DATUM:&-@-- 1 zl% A 

WAYPOINT NAME: 5 6 4L DATE:% / .!! z 

pw .( LC? NOTE:, ,, - -  DATUM: -,-- I 
I r, 

WAYPOINT NAME: & 4 1-L - - DATE: 2b //L- / a 
L ~ T  L ? ~ ~ L D , ~ ~ . ; " N ~ ~ s  --  ALTITUDE: 

36 ,/3 
d 

4 LON i-?' 2-2 , - -- E or w -- -- or m 

NOTE: -&&_LL-&@ ------- i D A T ~ M : A - G . - -  

f 

WAYPOINT NAME:, -- -, -- - -- DATE: ,, / ,, / - 
L4T - -- -- -- . -- -- N or S ALTITUDE: 

7 

WAYPOINT NAME: ,- ,,, DATE: ,, / ,- / - 
L4T - -, " , ,, * ,, ,, N or  S 

LON ,, , ,, " -, ,- . -- - E or W 

ALTITUDE: 

,- ,- - -- --f or rn 



APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 
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DATUM: i\i -h.!?-%---- 

/ 
/ 

WAYPOINT NAME: j-B-5- - -- 

LON 1 Z - 7 - O  -2-5-. &&sE o r d  - Aj- L.-f or01 

APPENDIX 4 

WAY POINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

/ 

WAYPOINT NAME: A 3- )_ 
LAT 

DATE&- / 4- 
ALTITUDE: 

- h2 Z_ -J or m 

I C 

6- WAYPOINT NAME: 1 !?- -- - -- 
5 3 LAT - - O - , L g . % ' & ~ o r ~  

LON i Zf ' 2:: , &~$'&-Q?w 

r 

DATE: 2L / !L / 2' 
ALTITUDE: 

a3 -,--,--- f or m 

'WAYPOINT NAME: ii_ ?';_ LU' 

COTE: ~?-<GQ%LLL&L~-- -- 
*4 J% LC@ 



APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit, Copy these pages for your waypoint 
notebook. 

53  o L Q. R'B N or s ALTTTUDE: 

L 2%' A-L .+f,B$ E or w - 
NOTE: gD qZ- 3s ---- D ATU 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 



WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 
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X c s s  WAYPOINT NAME- - ,- , , - - 

DATE: L?.$/~L- / &? 

APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit, Copy these pages for your waypoint 
notebook. 

(WAYPOINT NAME: .f (T 0-z- 1 D A T E z 4 / - -  / $'- ) 

A  ON i ^ l + '  a k LZZ i. E 0~6% 
,/ 

NOTE: 7 c -s i- b'z 4%' L p----c 

I-: 1 ~ 4  -- 1 w - ~  -J or m 

DATUM:,/\ i , ? 1 



APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for yoUr waypoint 
notebook, 

- 
/ ,7.- 

')( ; -?;-I 
- j l  , - , -  

GAYPOINT NAME: - - -- I  DATE+.;^/ ii -i ? - 
lL4T 2 _ i O _ i J . & ~ G ~ , o r S I  ALTITUDE: . I 

APPENDIX 4 

WAYPOINT LOG, LATlLON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

V '  

LAT 5 3- o -/_ Q .2. ~ Y @ O ~  s I ALTITUDE: I I  
LONLZP~-CZ,Q~~Z~EO~ 
COTE: &&-% ------- 
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APPENDIX 4 

WAY POINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 

- 3 04 NAME: X -- ,, , , I DATE:U/LL/% " 7  

.- (WAYPOINT NAME: L L@ -- - - I DATE:% / J- / ) 

APPENDIX 4 

WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit, Copy these pages for your waypoint 
notebook. 

I i $ 3  , -7 -7 J 
WAYPOINT NAME: ?' i- -L -_, DATE: ,C/ -- / -- 
L4T _f?r 7 " -i I- . QL & ,N or S ALTITUDE: 

S " 6 , ? 4 1 ~  LON i " -- -- -- -i E or W ) -/YCL-CL- --f 0r.m.' 

o h  J DATUM:-[~&~L+ 
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WAYPOINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook. 
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WAY POINT LOG, LATILON 
Always keep a written record of all waypoints, especially of waypoints 
that are named by the unit. Copy these pages for your waypoint 
notebook, 














