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SUMMARY 

Queenstake Resources Ltd. holds an option on the GBOWB porphyry Cu 
and epithermal gold prospect which consists of 19 units in four 
claimer. The property is situated at Vidette Lake about 65 km north- 
west of the City of Kamloops. 

The GEOHE property is located on an apparent VBW to Bw trending 
structural zone in Upper Triassic Bicola volcanics. The zone is 
indicated by a persistent foliation, penetrative over tens to 
hundreds of meters within an overall apparent zone width of at lhast. 
1.3 km. 

This apparent structure is intruded by granitic and dioritic rocks of 
unknown age. The Hicola rocks within this inferred structural zone 
are variously skarnified and apparently hornfelsed. They are hydroth- 
ermally altered and mineralized with pyrite, pyrrhotite, chalcopyrite 
and molybdenite. Geochemically anomalous gold up to a few hundred ppb 
occur over maximum intercepts of a few meters in parts of the 1995 
drilling (Plates 4, 5 ) .  Over the lengths of the current diamond drill 
holes, silver, arsenic, copper, molybdenum, lead and zinc are 
variously anomalous (Plates 4, 5. Appendix 2). Foliation of the 
Bicola rocks on this scale is unusual. This type of deformation could 
be caused by a major fault, the existence of which would have 
positive implications with respect to the occurrence of gold mineral- 
ization. in wrticular. - 
During Way 1995, we tested geophysical and geochemical anomalies 
located within this structural zone with three BQ drill holes 
totalling about 610 m. The geological picture that is emerging for 
this property is that of a moderately deeply buried porphyry system. 
It appears we have been testing the structural level of the pyrite 
halo and propylitic alteration. This drilling within the main IP 
anomaly has tested it to a depth of about 140 m on a two-hole 
section. 

Further testing for porphyry copper to the west of Section A-A' 
(refer to INDEX NAP on Section A-A') may be warranted as outcropping 
intrusive suggests the roof-rocks could be thinner. 

- The principal potential of this system may lie in the possible 
occurrence of high-level mineralized structures such as breccia pipes 
and epithermal gold deposits which may be associated with the 
roof-rocks of porphyry systems. Breccia pipes are good alternatives 
for copper in times of rising cost because they are often high grade 
and occur in clusters. 

The principal alteration minerals in hole QB 95-1 from the bottom of 
the skarn at 67.82 m to the end of the hole at 196.60 m are variously 
epidote, calcite and quartz. Quartz and epidote appear to be increas- 
ing' down the hole. The abundances of Au, As, Cu, Pb and Zn appear to 
be generally increasing down the hole overall. Additional testing of 
this target based on the Buchanan model is warranted. 

An interesting aspect to the mineralizing system on the Gnome is the 
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existence of a particularly strong geochemical anomaly for molybdenum 
as indicated by the diamond drill samples of Boranda, Inco and 
Queenstake. This molybdenum anomaly includes diamond drill holes: GB 
86-1.2, 72454, 72455, '72499 and QB 95-2, 3. In stark contrast. DDH QH 
95-1, 72455 and '72485 contain essentially detection limit values in 
Ho, or less. Within the molybdenum anomaly, values of tens and 
hundreds of ppm )Io dominate. This moly anomaly is probably the 
source of the regional A.A. moly silt anomaly of sample 1016 in RGS 
4-19'79. This sample at 4ppm WO,  has the highest )[o content of a to%al 
of 42 silts taken within a 15 lm radius of sample 1016. The remaining 
41 samples contain 1 ppm Wo. 

Work om the property since 1980, and prior to 1995, included 1538 m 
of diamond drilling in six holes, two IP surveys and various geologi- 
cal and geochemical surveys. This work was carried out variously by 
Cominco, Chevron, Horanda. Inco and the current owner. 

Bo mineralization of economic grade and width was encountered in the 
1995 drilling. However, the program provided valuable geological 
information to guide future work. Future exploration on the property 
will likely target deposit types, such as breccia pipes. and epither- 
mal gold, that are likely to be associated with the higher structural 
levels of this porphyry system. 

IBTRODUCTIOH 

Queenstake Resources Ltd. has entered into an option agreement with 
the author on the Gnoma property and a drilling program has been 
carried out. The principal objective of the program was to determine 
if economic base metal mineralization existed in the untested IP 
anomaly situated in the Bw quadrant of the Gnome W. C. and extending 
onto the Pam claimer. 

The Gnome property located in the Vfdette Lake area occurs in the 
southern part of the physiographic division known as the Cariboo 
Plateau (GSC map 1701A). 

The area is accessible from the Trans-Canada Highway, a few km west 
of Savona, by the Deadman River road, a distance of 50 km. An alter- 
nate route is from the Cariboo Highway via Loon Lake Road and a 
series of logging roads known as the 3400 and 3300 Roads. 

- 

The 1995 drilling program consisted of a total of 610 m of HQ size 
diamond drilling in 3 angle holes. This yielded a total of 3'77 
samples of split core. Bco-Tech Laboratories of Kamloops analyzed the 
samples for gold geochem. by Fire Assay A.A. and multi-elements by 
ICP. 
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are found in the Appendices and the map pockets of this report. The 

and Sample Sheets ilmnediately following each log. 

The modern public data base on the Gnome property is indicated in the 
Reference. 

e 
l sample numbers are cross-referenced with the depths on the Recovery 

l 

The writer was involved in an alkaline porphyry reconnaissance survey 
for Cominco in 1976 or 1977 in this area. Indications of the possible 
existence of molybdenum in the area resulted from routine analysis 03 
reconnaissance soils. This lead to the staking of the Gala claims in 
1980 as a molybdenum prospect. IP surveying of a large reconnaissance 
molybdenum soil anomaly on Gala was carried out in 1981 (A.R. 9223). 

At the suggestion of the author, Chevron relocated key parts of the 
Gala claims in 1983 intending to explore the area for gold. The basis 
for the Chevron staking was the untested Cominco IP anomaly which was 
known to contain strongly anomalous gold, silver and copper associ- 
ated with quartz. (Assessment Reports 4257 and 9223). However, the 
silica breccias of the eastern half of the Gnome soon captured the 
imagination of the exploration crew and became the principal target 
for ongoing work. The author has held the view since his Cominco days 
that the main IP anomaly of the Gnome could be the key to the entire 
mineralized system of the Vidette area and accordingly deserved 
testing. The anomaly was not explainable by the available outcrops. A 
few widespaced outcrops of intrusive and garnet skarnified Bicola 
volcanic6 suggested the existence at depth of a more substantial 
intrusion. 

The silica breccias and associated low pH alteration of the eastern 
half of the Gnome are considered to be high level expressions of an 
epithermal system along the lines of the Buchanan boiling model. 
Boranda and Inco, each carried out modest two-year programs, which 
included drilling, in search of epithermal gold deposits in the 
hanging wall of what has become known as the Central gully trend. 
This is the postulated north trending and east dipping series of 
normal faults, dividing Gnome X. C. into approximately two equal 
blocks (Assessment report 18492). 

The author acquired all right to the Gnome W. C. from Chevron in 
1991 and commanced his efforts to have the Cominco IP anomaly tested. 
In 1994, the author received Prospectors Assistance towards an 
advanced geochemical program on the Gnome (Bruaset, 1995). It was 
hoped that application of the relatively new techniques of Enzyme 
Leach sampling and biogeochemistry would'assist in refining the 
existing targets and indicate new ones. The resulting anomalous 
patterns fitted established patterns of mineralization and alteration 
very well and indicated several new areas for further work. 
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PROPERTY 

The Gnome property c o n s i s t s  of t h e  following claims: 

Date s t ak ing  Annv . 
Banm Units T i t l e  number completed da te  -_--________________-_----------------------_---_------_--------- 
Gnome 16 208 110 Hay 22. 1983 Hay 25/99 
Pam 1. 2 2 323589, 90 Feb. 5, 1994 Feb. 5/96 
Pam 3 1 328209 Ju ly  18, 1994 Ju ly  18/95 

I 

REGIOEAL GEOLOGY 

The basic regional  geological  reference is the  1:250,oM) scale 
Bonaparte Lake sheet (GSC Hap 1278A). 

The property occurs i n  a window of Upper T r i a s s i c  Bicola volcanics  
about 10 km long and 1 t o  3 km w i d e  centred on t h e  north end of 
Vidette Lake. 

The Bicola is a diverse  assemblage of L a t e  T r i a s s i c  t o  Early Ju ras s i c  
submarine and subae r i a l  volcanic ,  vo lcan ic l a s t i c s  and sedimentary 
rocks underlying much of tho  Intermontane belt i n  south-central  B. C. 

Surrounding t h e  Gnome area on three sides are leuco-quartz monzonite 
and granodior i te  i n t rus ions  c o l l e c t i v e l y  known as t h e  Thuya Batho- 
l i t h .  

Hiocene and/or Pliocene Plateau lavas  form a t h i n  capping over t h e  
o lder  rocks. 

PROPERTY GEOLOGY 

T h e  p r inc ipa l  1:5000 geological  re ferences  f o r  t h e  Gnome are P l a t e s  
8303 and Figure 3 i n  Assessment Reports 12021 and 18492, respec- 
t ive ly  . 
Host of t h e  property is underlain by aug i t e  porphyry of the Bicola 
Group. Some of t h e  exposures of Eicola rocks i n  t h e  Gnome are 
f o l i a t e d  w i t h  s t r i k e s  and dips  as fol lows ( t o t a l  data l i s ted) :  290 
/80 E, 297 /70 B, 305 / 70 E, 290 / 55 B and 270 / 60s. These 
measurements were made over an apparent w i d t h  of 1.3 km. Additional 
exposures confirming these  a t t i t u d e s  w e r e  c rea ted  by l a s t  w in te r ' s  
logging i n  the  a reas  between s t a t i o n s  G 94-107 and G 94 122 ( P l a t e  
3) .  The new exposures are mainly c h l o r i t e  s c h i s t .  These exposures are 
similar t o  o u t c r o p  mapped on t h e  Central  gu l ly  t r end  near the south  
boundary of the  property.  These exposures together  w i t h  t h e  f o l i a t i o n  
encountered i n  hole QB 95-1 t o  3 suggest the  ove ra l l  1.3  km s t ruc -  
t u r a l  wid th .  
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The geological map of the Vidette Lake area found in Cockfield, 1935, 
indicates several granitic intrusions that are elongate within the 
range of attitudes noted above. The IP anomaly tested by the current 
program is elongate W. This year's drilling suggests that most of 
the intrusions encountered were emplaced along structures mimicking 
the foliation. Faults are frequently found to develop along the 
foliation and the foliation is also seen to control veining to a 
major extent. Accordingly, it would appear that the foliation has a 
structural affinity. Foliated rocks also extend eastward beyond'the 
Central Gully trend. 

DDH QH 95-1 to 2 were drilled approximately normal to the general 
foliation noted above and it was assumed that the overall dip would 
be northerly. The various lithologies encountered in the drilling are 
summarized on two cross sections at scale of 1:500. The most likely 
attitudes of foliation are indicated based on core angles. It is 
notable that foliated volcanics were encountered during the prepara- 
tion of the hole QN 95-1 site and the attitude of the foliation at 
that location was consistent with the other data. 

The dominant rock type in the area tested in the current program is 
augite porphyry. This lithology is foliated but typically much less 
so than the fine grained andesite of unit lb. 

The augite phenocrysts of augite porphyry frequently display major 
elongation indicating these have been subjected to considerable 
stress. The northern limit of this deformation has not been defined. 

Skarnification as expressed by reddish brown garnet was intersected 
in QH 95-1 and 2 and the skarn has an apparent northerly dip of 30'on 
the section. Garnet occurs as irregular bands conformable to the 
foliation, although cross-cutting veins containing garnet sometimes 
occur. A persistent feature, particularly in unit lb, is a fine 
grained reddish brown biotite which occurs as streaks and bands. 

Scattered outcrops of intrusive occur along the northern boundary of 
Lot 947 in the vicinity of the HW corner of this lot (location 
reference Plate 3). Intrusive also occurs in the road bed near an old 
trench, in the vicinity of sample site G94-233,DF. The intrusive is 
porphyritic granite. Bear the W corner of Lot 947, the intrusive is 
in contact with the Hicola which has been converted to garnet skarn. 
In the old trench along the main road, the intrusive is quartz veined 
and contains minor chalcopyrite and molybdenite. A number of inter- 
sections of intrusive were obtained in the drilling. These are 
equigranular and probably of composition granodiorite. Typically 
these are conformable to the foliation. 

Thin plateau lavas cap the Nicola volcanics in the HE corner of Gnome 
X C .  and extend eastward. 

- 



Past work in the Gnom property has tended to focus on the silica 
breccias of the eastern half of the Gnome X. C. These rocks are 
discussed in A. R.'s 12021 and 18492. It has generally been assumed 
that the breccias are controlled by a BS fault or series of faults 
collectively referred to as the Central gully trend, trending more or 
less trough the centre of Gnome X. C. However, in view of the fact 
that the breccia contacts are nowhere exposed, uncertainty exists 
about their orientation and control. They are thought to be part of 
the Eocene and (?) Oligocene Skull Hill Formation of the Kamloops 
Group. The Skull Hill Formation is described as dacite, trachyte, 
basalt, andesite, rhyolite and related breccias. This unit covers 
large areas to the WSW and EBE of the Gnome. The locations of 
existing drill holes are shown on Plate 3. The breccias display 
epithermal textures such as banding and comb structures. They are 
regarded as caps on the epithermal gold system. The Inco drilling of 
the late 1980's was based on the assumed. BS orientation of the 
breccias with dips to the east. Notanda's second hole (GB 86-2) was 
collared a short distance east of a small hill on which the principal 
breccia outcrop occurs and stayed in breccia to the end of this -50 
deg. hole at 99 m. The east and north extensions of this breccia are 
covered by an esker-like ridge. Outcrops to the north and east of the 
principal breccia exposure suggest the main breccia could be consid- 
erably larger than so far indicated by drilling. The biogeochemical 
survey of 1994 revealed a prominent 'multi-element anomaly in the area 
of known breccia exposures (Bruaset, 1995). Hole QN 95-3 targeted 
this anomaly and a WliW trending structure inferred from the zirconium 
data of the Enzyme Leach survey intersected a strong fault and a six 
meter interval of typical epithermal breccia. This hole did not 
intersect by the projected hole depth, nor were there any signs of 
the extension of the second largest breccia exposure on the property 
which comprises the entire bedrock in a 40 m long hand trench 
situated about 120 m south of the collar of the hole. 

Fluid inclusion studies by Chevron indicated abundant inclusions in 
the silica breccias. The main silica breccia exposure on the property 
represents an intriguing target. It is open in all directions and has 
been tested with only one hole, namely BG 86-2. The fact that this 
hole contains little gold to the depth drilled is not necessarily a 

structure would likely require drilling to 303 m. The deepest testing 
of this structure to date is about 77 m. A new outcrop of breccia was 
uncovered during logging operations last fall about 320 m BBE of hole 
HG 86-2. 

- bad sign of its gold potential at depth. A conclusive test of this 
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SUKMARY OF GOLD ABD COPPER ABALYSHS 

The following is a summary of the five highest gold and copper 
analysis in each hole. In the case of gold, some associated anomalous 
elements are listed. 

FOR DDH QN 95-1: 
The 5 highest ---------------- 

sample X length m Cu ppm Au ppb Associated anomalous elements’ 

G 35 3.02 
G 34 0.38 
G 94 1.13 
G 102 0.28 
G 62 1.48 

G 109 1.5 
G 92 1.34 
G 104 2.25 
G 88 0.55 
G 9  3.05 

796 
627 
620 
539 
482 

660 Cu: 408; Ag: 4.8; As 70 
515 Cu: 360: Ag: 5.6; As 7120 
470 Cu: 357; Ag: - ; AS 95 
210 Cu: 456; Ag: 2.2; As 60 
160 Cu: 142 

G 306 0.67 
G 378 1.5 
G 298 0.34 
G 301 1.89 

35 CU: 231; Ag:-; AS: 495: M0:27 
30 CU: 164; Ag:-; AS: 340; M0:- 
25 CU: 143; Ag:-; As: 360; Mo: 26 
20 Cu: 150: Ag:-; As: 285; Mo: 40 
<5 

G 132 1.0 
G 159 0.59 
G 261 0.92 
G 160 0.85 
G 158 0.60 

G 234 2.04 442 
G 235 2.0 439 
G 228 2.64 434 
G 229 2.0 
G 230 2.0 

._. 

375 
354 

175 CU: 105; Ag:-; AS: 195; Wo:23 
150 CU: - ; Ag:-; AS: 95; w 0 : -  
145 CU: 155; Ag:-: AS: 200; Mo:63 
115 CU:. - ; Ag:-: AS: 60; Mo: 10 
110 Cu: - ; Ag: ; AS: - ; M0:- 
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a NIBBBALIZATIOB 

Pyrite, generally 1 to 5 % total, occurs as disseminations and 
fracture fillings in the volcanics. Pyrrhotite is frequently associ- 
ated with the pyrite. Fine grained chalcopyrite is disseminated in 
the pyrite and pyrrhotite. Chalcopyrite also occurs in calcite veins, 
calcite-garnet veins, and in quartz veins. Plots of Cu values down 
the hole for QB 95-1 and 2 reveal that in the case of QIi 95-1 there 
le a slight decrease between samples G 1 and G 70. From this pointtto 
the bottom, copper increases. In QB 95-2, copper is quite uniform . 
with depth. 

Levinson's normal, or average, Cu content of basalt is indicated at 
the top of the cross sections. The mean Cu for Hole 95-1 is 236 ppm 
and for Hole 95-2 it is 146 ppm. 

Hole 95-2 contains highly anomalous molybdenum in the skarn portion 
but essentially detection limit values below the skarn. Molybdenum 
has a low crustal abundance therefore occurrences at these levels 
could to be significant. In the case of the primary molybdenum 
deposits of the Henderson type, Nutschler, et al, emphasize the 
general lack of molybdenum in rock anomalies in the upper parts of 
these deposits with the following statement: "With the exception of 
mineralized clasts in breccia pipes or dikes and occasionally leakage 
anomalies in major veins, molybdenum'values of 10 ppm in rock are 
rarely encountered further than 303 m above the ore zone". The normal 
level of molybdenum in basalt is 1 ppm (Levinson, 1980 Table 2-1). It 
la not suggested that potential exists here for Henderson type Ho 
deposits. Inco DDH 72454 contains WO to a depth of 308 m at similar 
geochemical levels to that of the skarn portion of QB 95-2. DDH 
72455, 72485 and QB 95-1 intersected low No. Of the remaining holes, 
Boranda DDH GB86-1 and 2 had anomalous WO at the level of QB 95-2. 
DDH72499, a short vertical hole in the BE quadrant of the Gnome N. C. 
contains up to a few tens ppm WO over about 33 m including the 
Bicola, the skarnified Bicola and the underlying intrusive. Accord- 
ingly, there appears to be a 1Mx) m by 1000 m zone in which molybde- 
num is highly anomalous. The significance, if any, of this anomaly is 
unknown. It is noted that molybdenum is a common associate of gold at 
several mines, including Henlo and Snip. Possibly the local molybde- 
num anomaly is indicating a deeply buried gold system. 

Arsenic is extensively anomalous in QIi 95-2 and 3 and in association 
with the strongest gold mineralization in QB 95-1. The normal level 
of arsenic in basalt is 2 ppm. We have highlighted values >/ 15 ppm. 

COBCLUSIOBS 

1. Pyrite and pyrrhotite, with ninor associated chalcopyrite. occur 
in ample amounts to explain the IP anomaly tested by QB 95-1 and 2. 
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2. Calcite veining occurring throughout most of QH 95-1 and 2 
and the presence of epidote veining in some sections of the core, 
along with the pervasive pyrite are suggestive of propylitic alter- 
ation and a possible fringe zone pyrite. 

3. The association of anomalous Cu with t.he pyrite and a grade 
increase with depth for copper in hole QB 95-1 is suggestive of the 
possible presence of substantial mineralization at depth. However, 
because of the depth, the local base metal target would have to be. 
classified as an underground target. 

4. Prominent garnet skarnification is suggestive of an igneous 
intrusion of some size in the area. The fact that the drill core was 
extremely hard to split raises the possibility that the rock may have 
been hornfelsed. Bo petrographic work has been carried out to date on 
this year's drill core. A few thin sections would be most useful In 
confirming alteration and establishing grade of metamorphism. 

5. The prominence of pyrite and the associated alteration suggest a 
high structural level for the indicated porphyry system. Targets 
sought should include epithermal gold and breccia pipes: 

6. QB 95-3 encountered a broad zone of faulting at the top of the 
hole. This structure was inferred from the zirconium data in the 
Enzyme Leach survey. This, and the intersection of typical Gnome 
silica breccia in this hole can be classes as technical successes for 
the 1994 geochemical initiatives. 

7. The lower part of hole QB 95-1 is relatively interesting from the 
bottom of the skarn at 6'7.82m to the end of the hole because of the 
increased number of samples anomalous for gold, for arsenic, copper, 
lead and zinc. It also a h o m  increased quartz veining, and epidote 
alteration. 

n Report by: 

Ragnar U. Bruaset h Associates Ltd. - 
June 22, 1995 

GBO16. rpt 
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COST STATEHENT 

DIRECT DRILLING COSTS (Contractor’s charges) 

DRILL SITE PREPARATION (Cat work) 

DRILLING NISC. (Sample bags, material for sampling 
and core logging shed, etc.) 

*ANALYSES (prep. + Au geochem. + 28 element ICP) 

TRAIiSPORTATION (Truck rental and gas, delivery) 

GEOLOGIST (Way 1- Way 20, 1995) 

HELPER (Way 1-Way 20, 1995) 

WNICILE 

$43633.74 

$1080.17 

$614.76 . 
$6857.63 

$2407.70 

97490.00 

$3210.00 

$2250.71 

RECLAWBTION (Cat work, grass seed applied, $1367.69 -_________  seed spreader) 
SUBTOTAL: $68,912.40 

REPORTING COSTS: 

REPORTING (Hap and cross sections prep., interpret., 
writing report, typing and collating). 6 days. S2247.00 

TYPING DRILL LOGS AND RECOVERY A W  SAWPLE SHEETS $419.44 

PRINTING, REPRODUCTIONS, BISDING $56.86 - - - - - - - - - 
SUBTOTAL: $2723.30 

PROJECT TOTAL: $71,635.70 
---_____-_--_--_------------ 

NOTE: *ANALYSES 
In regards to the distribution of asseesmant credits, the following 
pertinent infornation on ANALYSES le supplied. The gold and the 28 
element ICP of invoice AK 270 were performed on Nay 26/95. while the 
preps. and weighing were done on Nay 25, 1995, and earlier. The total 
cost of gold and ICP analyses, with GST, i s  $2088.50, and this is 
appl.icable as assessment credits to GNOXE H.C. after the Way 25/95 
anniversary date, along with the 92723.30 cost of preparing the 
report, which was carried out in June 1995. The foregoing is based on 
discussions with Nessrs. T. Kalnins and B. Hosking of M.E.H.P.R. and 
lk. P. Pezzotti of Bco-Tech Labs. June 27/95. H r .  Pezzotti confirmed 
the above by Fax on June 28/95, as per attached. 
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STATEXWT OF QUALIFICATIOIW 

fy that: 

1. I am a 1967 graduate of the University of British Columbia with a 
B Sc degree in geology. I am a paid up member of the following: The. 
Geological Association of Canada (Fellow). The Association of 
Exploration Geochemists, Society of Economic Geologists. 

2. I have supervised several diamond drilling programs since 1967. 

3. This report is based on work carried out in the field by me under 
the direction of Gordon Gutrath, P. Eng. 

4. I visited the Gnome Property from May 2-May 19, 1995 and that I am 
the author of this report 

5. I have been involved with geological and geochemical.programs in 
the area which is now the Gnome Property, and on a nearby property, 
on several occasions in the past 19 years. 

Ragnar U. Bruaset B Sc 

June 22, 1995 
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DIAWOHD DRILL LOG LEGEND .......................... 
XIB'ERALIZATIOB tXIBHRAL/HABIT/IBTEBSITY) 

A PROXIBENT 
B SUBORDIBATE 
C NIBOR 

Xinerals PY pyrite CP chalcopyrite PO pyrrhotite 
MD nulybdenite 

example: A: CP/FF/O. 5% 

ALTERATION (WIBERAL/HABIT/IBTEBSITY) 

A PROTIBENT 
B SUBORDINATE 
C XIBOR 

Wlnerala EP epidote CL CLAY BT biotite CH chlorite 
CA calcite GA garnet CB carbonate BL bleaching 
SI silicification SID siderite FBOX iron oxide 

HABIT PF fracture fill FE fracture envelope V vein 
D disseminated DB disseminated blebs P pervasive 
PP patchy pervasive HF hornfels 

IBTEBSITY 1= weak 5= moderate 10= very intense 

example: A: KtEP/FE/7 

STRUCTURE (TYPE/ABGLE/DEVELOPHEEBT) 

TYPE FLT fault BD bedding FR fracture SHR shear 
UCTC UPPER CONTACT LCTC lower contact V vein 
POL foliation BX breccia 

AHGLE degrees 

DEVELOPKEHT 1= weak 2= nuderate 3= strongly developed 
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00 130 

6 180 
30 120 
10 no 
6 315 
6 2 m  

<5 1.34 
e5 3.20 
<5 2.00 
C5 2.03 

<5 3.80 
c5 5.04 
4 5.05 
<5 6.73 
c5 5.53 

4 4.m 
6 6.07 
*5 3.05 
4 3.72 
<5 5.20 

<5 11.70 
4 4.20 
<5 4.49 
c5 2.48 
4 7.00 

<5 4.33 
e5 2.52 

6 4.34 
6 4.30 

c5 s.58 
6 4.17 
c5 1.23 
e5 0.03 
e5 0.84 

<5 4.20 
6 4.82 
4 0.10 
4 5.71 
<5 6.49 

6 3.m 

1 
S l  

C l  

4 

1 
< l  
<1 
4 
<1 

<1 
d 
<1 
C l  

e1 

1 
3 
3 
<I 
<1 

e1 
<1 
1 
1 

<1 

C1 

2 
<1 
<1 
<1 

1 
<1 
4 
<1 
cl 

116 172 
49 148 
53 150 
4n 140 

49 213 

34 138 
31 82 
42 73 

35 71 
30 77 
34 81 
3 0 5 4  

33 in 

41 m 

3 8 7 2  
4 4 w  
62 110 
5% 186 
48 186 

24 104 
21 100 
32 101 
21 74 
03 119 

2s 210 
70 240 
22 111 

21 104 

68 70 
5 2 7 3  

5 4 4 8  

22 io5 

45 m 

s o m  

821 9.03 4 0  3.21 1279 
569 0.54 4 0  2.72 1161 
351 7.m 4 0  200 1103 
202 5.48 4 0  2.13 915 
292 7 . U  4 0  2.27 811 

114 8.34 <io 2.39 no6 

m 0.38 <io 2.00 en 
in 7.89 <IO 3.90 m 

111 5.79 <lo 2.36 e45 

210 5.w 4 0  264 1213 

4% 12.30 4 0  1.37 5214 
472 7.73 4 0  2.02 1500 
820 8.20 4 0  2.17 1587 
240 8.05 < I O  1.75 1082 
187 0.92 d 0  2.22 1 W  

140 4.55 4 0  2.42 881 

708 4.81 <IO 2.20 953 
100 3.90 el0 220 1 m  

in 4.33 <io 2.20 158 

ma 5.n <10 231 cm 
m 7.10 <lo 231 m1 
314 1.53 <lo 2.20 1564 
95 6.44 e o  1.00 4 w  
70 8.11 < IO 1.01 320 
11 6.45 4 0  1.30 326 

W 8.m <10 1.78 2523 
mz 8.28 <io i n  2 0 ~  .~ .... _.._ 
00 7.97 -30 1.74 ZWI 

123 8.33 <lo 217 1RI) 
137 7 i 3  d 0  227 1?38 

4 0.13 
C l  0.16 
.rl 0.08 
e1 0.06 
4 0.m 

e1 0.05 
4 0.05 
<1 0.01 
4 0.05 
<1 0.04 

< I  0.03 
< I  0.10 
4 0.13 
4 0.10 
<l 0.03 

C l  0.00 
C l  0.11 
4 0.14 
< l  0.13 
d 0.10 

< l  0.15 
4 0.15 
20 c.01 
25 e.01 
11 C.01 

1 0.01 
14 0.01 
11 0.01 
86 0.01 

115 0.02 

5s 010 
30 1320 
39 1200 
18 1010 
17 1610 

18 1880 
19 1630 
22 1750 
21 2520 
20 24Kl 

13 810 
21 lm 
38 17-30 
52 11W 
47 900 

17 1120 
12 1100 
10 lsw 
13 1440 
41 1230 

4 1200 

24 1300 
35 1220 
33 1360 

38 1220 
3a 1 x 4  
33 1200 
42 1000 
u 9-30 

BS iom 

18 
18 
18 

38 
32 
20 
20 
24 

24 
28 
m 
30 

50 
40 
Ed 
24 
32 

28 
30 
30 
30 
20 

82 
52 
38 
32 
20 

20 
24 
20 
20 
22 

m 

6 
6 
<5 
10 
<5 

10 
5 

c5 
10 
10 

6 
6 
6 * 
6 

10 
10 
5 

15 
$0 

6 
6 
6 
6 
c5 

6 
6 
6 
6 
6 

Qo 
Qo 
Qo 
QO 
Qo 

Qo 
Qo 
Qo 
Qo 
Qo 

Qo 
Qo 
Qo 
Qo 
Qo 

Qo 
Qo 
Qo 
Qo 
do 

Qo 
Qo 
Qo 
a 0  
QO 

QO 

Qo 
Qo 
Qo 

ao 

w 0.16 
151 0.14 
182 0.14 
208 0.07 
148 0.12 

130 0.10 
150 0.00 
80 0.15 

120 0.20 
178 0.24 

145 0.10 

w 0.16 
75 0.10 

222 0.01 

130 0.13 
W 0.17 
01 0.18 
W 0.14 
82 0.18 

101 0.18 

27 0.02 
10 0.01 
10 0.02 

95 0.02 
123 0.02 

13a 0.12 
15.3 0.m 

m 0.11 

n 0.11 

157 0.05 

4 0  
4 0  
4 0  
e10 
e10 

4 0  
< lo  
4 0  
e10 
4 0  

d o  
4 0  
4 0  
4 0  
4 0  

<10 
e10 
4 0  
4 0  
e10 

4 0  
-30 
4 0  
*lo 
4 0  

4 0  
4 0  
-30 
e10 
4 0  

236 
230 
209 
162 
163 

111 
182 
110 
140 
1W 

64 
151 
105 
153 
148 

132 
120 
153 
1 75 
204 

210 
216 
210 
1W 
211 

170 
215 
215 
198 
190 

4 0  
<10 
e10 
< IO 
4 0  

< lo  
4 0  
< lo  
e10 
<lo 

C10 
<lo 
<lo 
4 0  
4 0  

4 0  
-30 
<lo 
c10 
4 0  

4 0  
4 0  
<lo 
e10 
<lo 

< lo  
4 0  
4 0  
4 0  
4 0  

<1 
4 
4 

1 
C l  

1 
2 

C l  

<1 
4 

4 
e1 
4 
< I  
1 

4 
4 
e1 
4 
+1 

e1 
e1 

3 
4 

1 

11 
10 
10 
3 
2 

310 
155 
221 
115 
10 

81 
01 
94 

101 

311 
438 
YJI 
00 
01 

Iu) 
w 

134 
211 
80 

180 
215 
101 
117 
134 

109 
l C 8  
1 0  
135 
108 

ices 



I%#..T.O. Mppbl rp MY An 8. 81C.K Cd CO Cr Cu Fa% h Y g %  Yn YON.% Ni P Pb Sb Iln & ?I% U V W Y Zn 

112 7.25 e10 1.08 2504 119 0.02 34 070 P <5 Qo 80 0.10 <lo 150 c10 4 125 
133 5.21 <lo 2.08 12M 138 0.W 34 1330 <5 Qo 109 0.17 e10 174 a10 2 118 

2 1 0123 
82 0124 
63 0125 
84 G l B  
65 Gl27 

118 0128 
87 0129 
118 GI30 
W 0131 
m  in 

71 0133 
72 0134 
73 0135 
74 0138 
75 0137 

m 01% 
77 G l S  
78 0140 
78 0141 
W G142 

81 0143 
02 G1U 
83 G145 
84 0 1 4  
65 0141 

86 0148 
87 0148 
118 0150 
09 0151 
m 0152 

81 0153 
92 0154 
03 0155 
04 Gl58 
96 0157 

5 c.2 1.91 
5 s.2 2.27 
5 C.2 3.00 
5 e.2 2 . 0  

10 c.2 2.44 
5 e.2 2.58 

10 c.2 2.x 
I O  e.2 2.78 

175 C.2 2.17 

5 e.2 1.82 
5 e.2 2.34 
5 c.2 2.P 
5 c.2 2.39 

10 e.2 2.w 

5 g.2 3.14 
5 +.2 2.w 
5 c.2 3.32 
5 e.2 1.55 
5 c.2 0.85 

10 e.2 0.73 
s e.2 1.00 
5 e.2 1.11 
5 c.2 1.32 
5 C.2 1.43 

5 e.2 1.45 
5 c.2 1.52 
5 c.2 1.45 
s <.2 1.33 
5 e.2 1.57 

s q.2 1.84 
I5 < z  1.08 .- ._ 
5 <,2 1.15 

35 e.2 0.85 
30 q.2 0.77 

145 125 
1w 105 
100 240 

195 ro 
190 50 
145 45 

0 5 6 6  
s o %  
05 la0 
66 100 
36 166 
4 0 8 5  
w 4 0  

40 70 

in 105 

75 so 

16 m 
15 85 

2om 
15 100 

2 0 4 5  
4 s w  
4 5 3 5  
M) 45 
6 0 %  

105 w 
m s s  

2 0 5 0  
25 40 

20 30 

9.71 
-3 4.75 
-3 3.43 
a 1.21 

e, 1.08 
<5 1.88 
-3 2.03 
-3 1.71 
-3 1.21 

-3 1.B 
<5 0.75 
-3 1.04 
-3 5.05 
-3 1.11 

-3 1.54 
4 1.27 
-3 1.50 
a 2.52 
-3 4.37 

-3 4.m 
-3 4.81 
a 3.00 
-3 3.17 
-3 2.05 

-3 0.m 
a 0.88 
-3 0.68 
-3 0.60 
-3 0.55 

-3 0.m 
-S 0.41 
-3 0.35 
-3 0 . 4  
-3 0.30 

41 5D 
4 0 0 0  
48 118 
31 W 

20 la, 
71 113 
53 101 
47 119 
24 110 

3 0 7 9  
32 81 
29 180 

35 101 

42 137 
2 6 8 6  
28 101 

2 2 5 8  

2 5 5 4  
13 87 
12 71 
7 0 8  

12 To 

7 6 l  
B e1 
8 4 6  
9 49 
7 108 

5 117 
4 101 
3 83 

10 73 
4 e1 

50 in 

m s a  

97 8.58 c10 1.83 1381 
111 8.15 <lo 1.28 u s  

113 8.73 4 0  0.01 m 
118 10.50 4 0  1.45 1888 
263 7.71 4 0  1.48 1708 
131 9.28 +lo 1.37 7&9 
105 1.30 c10 0.97 2118 

111 7.17 4 0  1.13 320 
115 7.85 <lo 1.10 308 
81 8.40 4 0  1.44 457 

115 8.94 4 0  1.84 1487 
1- 7.08 <io 1.m mi 

128 7.84 <lo 1.02 EM 
w 8.38 e10 1.20 1 m  
88 7 %  <'la 1M 1 M A  .. .. .... 
83 3.52 10 0.65 728 

101 2.m 10 0.47 715 

02 211 20 0.60 837 
SO 2.83 20 0.74 1105 
22 2,74 10 0.W 851 
m 2 . s  10 0.86 we 
32 3.40 m 0.98 m 
31 2.118 20 0.71 171 
32 2.92 10 0.72 1% 
30 3.m 20 0.87 103 
23 3.21 20 0.81 148 
19 2.72 30 0.68 1P 

17 266 m 0.59 s .. _. .. 
15 1.87 20 0.34 54 
13 1.75 10 0.38 35 
17 2.04 10 0.50 311 
m 1.45 i o  0.34 128 

13 0.02 
24 <.Ol 

tz <.01 
14 0.01 
34 0.01 
13 <.Ol 
23 <.01 

24 g.01 
18 c.01 
14 c.01 

e c.01 

E 0.01 
8 0.02 
5 r.01 

10 0.01 
28) 0.01 

38 0.01 
12 0.01 
18 0.01 
3 0.01 
5 0.01 

3 e.01 
E c.01 
e e.01 
0 c.01 
4 c.01 

10 c.01 

4 e.01 
5 c.01 
2 e.01 

i e  c.01 

$1 q.m 

40 13w 
35 1360 

21 1470 
U 1310 
32 1520 
33 1540 
28 1510 

34 1320 
37 1300 
45 970 
4 5 9 3 0  
43 1130 

51 1wO 
24 1810 
37 1830 
13 1520 
10 12w 

12 1420 
9 1100 
0 1290 
5 13w 
8 1204 

7 1410 
7 1540 

10 1960 
8 1340 
8 1230 

8 1330 
8 11m 
8 H W  
0 1070 
7 1m 

m 
38 
38 

38 
Jo 
30 
34 
20 

24 
30 
30 
rm 
34 

42 
40 
42 
26 
12 

14 
18 
18 
7.2 
20 

a3 
28 
26 
28 
m 
34 
20 
20 
18 
18 

29 0.01 <lo 232 <lo d 88 
223 4 0  13 1118 48 r.O1 e10 

58 c o 1  < lo  
41 0.01 -40 
33 '.01 <to 

28 *.01 -30 
28 c.01 c10 
m c.01 <lo 

134 0.01 e10 
sa 0.01 c10 

53 0.04 c10 
42 0.01 C10 
55 e.01 4 0  
65 e.01 C10 

1M c.01 c10 

1M C.Ol <10 
08 d.01 c10 
B4 c.01 <lo 
84 0.01 <lo 
41 C.01 <IO 

211 e.01 c10 
30 e.01 e10 
25 e.01 <to 
7.6 d.01 e10 
m <.oi <io 

31 G.01 4 0  
20 c.01 <lo 
15 e.01 c10 
17 e.01 <lo 
15 C.01 c10 

178 4 0  18 132 
237 ps d O  -30 

3 8 141 97 

185 <lo 7 125 
189 4 0  4 123 
158 4 0  3 142 
208 4 0  11 145 
229 e10 3 128 

207 <io 2 127 
155 c10 3 00 
185 4 0  2 138 
07 4 0  12 85 
40 4 0  11 28 

U 4 0  14 38 
54 4 0  18 52 
50 4 0  18 57 
81 4 0  10 41 
eo <io i e  ea 
58 4 0  10 53 
02 4 0  8 53 
81 4 0  8 57 
53 4 0  10 50 
58 -210 11 40 

e4 C10 10 38 
4 4 1 0 9 2 9  
35 <10 5 31 
42 4 0  8 37 
38 4 0  7 29 
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97 0159 
0 0100 
98 0161 
1W 0182 

101 0183 
102 0104 
103 0185 
104 0108 
lo5 0167 

1 0  0180 

100 G170 

110 0172 

111 0173 
112 0174 
113 0175 
114 0178 
115 0177 

118 0116 
117 0119 
118 0100 
119 C1M 
120 0 1 P  

121 0183 
122 0184 
123 0185 
124 01W 
125 0187 

120 0188 
127 GlllD 
128 0180 
128 ClDl 
130 0192 

io7 aim 

ion 0171 

150 C.2 1.42 
115 <.z o m  
30 c.2 1.08 
5 c.2 1.10 

20 <.2 0.80 
5 c.2 0.511 
5 c.2 0.m 

10 c.2 0 . 0  
5 c.2 2.08 

5 c.2 1.02 
5 <.a 0 . 4  

10 c.2 1.38 
5 <.2 1.19 
5 <.2 1.38 

10 c.2 1.26 
5 c.2 1.w 
5 c.2 1.85 
5 <.2 1.52 
5 c.2 1.w 

10 c.2 1.12 
5 c.2 1.38 
5 e.2 0.w 
5 <.2 1.34 
5 c.2 1.67 

5 c.2 1.69 
5 c.2 1.80 
5 <.2 1.w 
5 e.2 1 . a  
5 c.2 1.57 

6 <z 100 . ._ 
5 c.2 1.48 
5 g.2 1.22 

10 e.2 1.20 
5 g.2 1.24 

9 5 2 5  
0 0 2 0  
4 0 6 0  
30 185 

4 85 
<5 30 
6 75 
4 35 
6 M  

15 25 
2 0 2 5  
6 0 2 0  
2 0 6 6  
4 0 4 s  

45 55 
105 50 
M I 8 5  
55 180 
05 lo5 

w 1% 
e o =  
35 110 
6 5 9 0  
40 lo5 

6 s  
6 140 
6 8 5  
10 Bo 
6 8 5  

6 9 5  
3 0 0 0  
3 5 6 6  
45 75 
6110 

6 0.m 
6 0.22 
10 2 . a  
5 11.50 

EtmTwi wppbi ALI AI% A# 8. B 1 C . X  Cd Co Cr Cu F.Y h Y g Y  Mn Y o N a Y  NI P Pb Sb On SI TIX U V W Y Zn 

m 3.51) <io 0.05 15s 6 c.01 6 Qo 18 <.Ol c10 122 ClO C l  53 
58 1.w <lo 0.25 83 10 c.01 6 Qo 12 c.01 C l O  50 < lo  1 22 
43 0.74 <io 1.52 im3 i o  0.01 6 Qo 42 e.01 4 0  78 * lo 3 160 

6 OD 114 c.01 4 0  120 c10 4 120 

a 0 0150 110 c.2 0.40 5 20 6 0.28 a i  68 

5 3.80 
6 0.73 
6 0.30 
Q 0 . u  
6 2.14 

6 3.58 
6 0.71 
6 0.73 
6 1.65 
6 3.m 

6 7.38 
6 8.W 
Q 11.00 
6 10.10 
6 8.74 

c5 12.30 
6 8.55 
Q 10.30 

6 0.05 

6 8.05 
6 4.07 
6 3.43 
6 7.10 
Q 8.73 

5 1.07 
Q 1.17 
6 8.31 
6 10.80 
6 12.50 

IO 8.m 

4 
4 
C l  

<1 

1 
<1 
C l  

4 
1 

C l  

<1 
4 
<1 
4 

C1 
C1 
<1 
e1 
<1 

4 
e1 
4 
C l  

4 

1 
<1 
4 

1 
1 

e1 
<l 
4 
<1 
<1 

8 9 7  
7 14 
3 8 4 3  
J B ~  

4 4 4 s  
0 151 
6 2 2 3  
8 105 
s 158 

21 140 
23 171 
37 133 
04 143 
40 181 

38 117 
53 115 
52 114 
47 108 
41 1 U  

2 a n  
47 108 
42 75 
4B 81 
43 103 

38 111 
27 138 
37 133 
45 108 
a 118 

34 122 
40 110 
32 101 
40 75 
37 61 

64 7.10 4 0  4.18 1608 23 0.04 

63 10.80 4 0  1.84 (Bo2 
37 1.S C10 0.30 187 
35 1.72 C10 0.30 119 
50 2.m 4 0  0.47 241 

117 10.30 4 0  1.70 1254 

80 3.20 4 0  1.37 491 
w 3.70 =lo 0.01 592 

1511 225 <lo 0.48 148 

la 6.45 4 0  1.w 921 
m 1o.m <io I.= im 

12s 5.60 <io 2.m i im 
24, 4 . a  <lo 2.81 1 0 1  
151 6.15 <lo 4.34 1101 
113 6.BD 4 0  4.32 1854 
162 5.01 e10 2.94 1117 

Q4 4.47 e10 4.67 1353 
118 5.92 4 0  2.94 1110 

107 10.40 <lo 3.m 1785 
PB 1.84 *lo 4.18 11113 

102 7.83 4 0  4.28 1804 
1% 5.38 4 0  1.90 8511 
178 7.16 C l O  1.50 848 
118 8.88 +IO 3.38 1977 
149 8.84 C l O  2.75 1527 

107 7.48 4 0  3.18 1678 

174 7 . 4  4 0  3.50 1584 

1 4  6.94 <lo 5.03 1618 

im 7.03 <io 4.10 i s 7  

m 8.0 <io 3.40 ism 

1% 7.90 =io 4.18 1703 

6 0.02 
1 c.01 

11 c.01 
2 c.01 
8 0.01 

22 0.01 
55 c.01 
32 <.Ol 
1s 0.01 
8B 0.02 

102 0.02 
201 0.02 
21 0.03 
35 0.03 
31 0.03 

1 0  0.03 
114 0.02 

8 0.03 
35 0.03 
d 0.03 

r) 0.03 
41 0.02 
73 0.02 
32 0.02 
15 0.02 

4 0.03 
8 0.02 

31 0.02 
8 0.02 

4 0.03 

- 
10 870 : 
7 5 5 0  

33 (00 
m 580 

33 430 
12 350 
11 Ma 
12 410 
37 Ea0 

18 750 
22440 
25 1 m  
RBUJ 
42 1DgO 

38 1010 
53 1450 
57 1100 
52 two 
38 1410 

20920 
U 1170 
37 850 
40 1 m  
37 mu 
30950 
27 1580 
38 1550 
44 1080 
29 1210 

32 1230 
38980 
20920 
32 100 
% e 7 0  

- 
28 
12 
14 
8 

6 
8 

10 
14 
a 
18 
8 

28 
18 
20 

18 
a 
22 
18 
a 

12 
20 
8 

16 
18 

18 
28 
24 
16 
22 

22 
18 
12 
14 
14 

* a  
Q Q O  
c5 Qo 
6 Q o  
6 4 0  

5 Q o  
6 Q o  
6 c z o  
6 Q a  
Q Q o  

15 Qo 
10 Qo 
10 Qo 
6 Q o  
10 Qo 

2 0 4 0  
10 Qo 
6 Q o  
6 4 0  
Q Q O  

6 Q o  
6 Q o  
4 ea 
<5 Qo 
5 Q o  

6 Q o  
6 Q O  
10 Qo 
Q Q a  
10 QD 

59 c.01 
16 e.01 
13 c.01 
16 c.01 
52 a 1  

63 c.01 
18 c o t  
32 c.01 
u c.01 
m c.01 

00 <.Ol 
81 c.01 

108 c.01 
104 0.02 
a7 e.01 

m <.m 
118 e.01 

Ill c.m 
no c.m 

122 e.01 

loa 0.02 
7B 0.02 
95 0.01 

118 c.01 
110 0.01 

118 0.01 
loa c.01 
110 c.01 
120 g.01 
I43 e.01 

c10 
<lo 
-30 
-40 
<lo 

<lo 
4 0  
<10 
c10 
4 0  

+lo 
-10 
<lo 
c10 
4 0  

4 0  
4 0  
c10 
c10 
<lo 

4 0  
4 0  
C10 
4 0  
C l O  

4 0  
4 0  
4 0  
C l O  
4 0  

138 
5a 
58 
88 

203 

110 
90 
01 

1w 
150 

129 
155 
145 
168 
184 

lo5 
120 
115 
174 
138 

155 
1- 
171 
156 
150 

167 
140 
147 
155 
115 

ClO 
c10 
c10 
4 0  
ClO 

< lo  
4 0  
<lo 
d o  
<lo 

< lo  
ClO 
-40 
4 0  
c10 

c10 
ClO 

c10 
4 0  
4 0  

e10 
4 0  
e10 
<lo 
<lo 

< lo  
-30 
-40 
4 0  
4 0  

0 
<1 
<1 

1 
2 

5 
<1 

3 
e1 

2 

3 
2 
4 
3 

<I 

5 
4 
4 
5 

13 

8 
4 

< l  
10 
10 

11 
2 

< I  
5 

4 

1 53 
33 
28 
52 

162 

53 
87 
35 

178 
120 

85 
M 
87 

123 
0 

57 
94 

1 07 
180 
1 0  

104 
87 

107 
127 
87 

107 
136 
108 
114 
03 



134 0180 
135 0197 

136 01W 
131 0169 
138 Gzal 
138 om1 
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