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ECHO BAY MINES LTD. 

MINl, MIN2, SMIN1, RED LEDGE 1 
AND RED LEDGE 2 MINERAL CLAIMS 

EXPLORATION - 1981 
GOLDEN MINING DIVISION. BRITISH COLUMBIA 

SUMMARY 

Exploration, which consisted of line cutting, topographic 
surveying, road building, trenching, geological mapping, geophysical 
surveying, geochemical sampling and drilling, was performed at MIN1, MIN2, 
SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral claims between May 9 and 
September 3 ,  1981. 

Folded and faulted Dutch Creek Formation, Mount Nelson Formation 
and Horsethief Creek Group carbonate and clastic rocks exist within the 
mineral claims. At least 18 sulphide mineral occurrences and six iron-oxide 
gossans exist in Dutch Creek Formation or in Mount Nelson Formation within or 
near the mineral claims. The most important sulphide mineral occurrences 
exist at and near occurrence 82K80SHM007. Drilling beneath mineral 
occurrence 82K80SHM007 did not, however, intersect the mineralized zone. 

Zones in soil that are geochemically anomalous for lead, zinc, 
silver and/or cadmium exist, and several such zones are spatially associated 
with sulphide mineral occurrences. There are a few geochemical anomalies in 
soil that have not been evaluated. It is improbable, however, #at any of 
the geochemical anomalies in soil are caused by important sulphide deposits. 

Several induced polarization, resistivity and very low frequency 
electromagnetic anomalies exist. These geophysical anomalies generally are 
attributable to pyrite- or pyrrhotite-rich zones within Dutch Creek Formation 
argillite or to fault zones. 

A total of 1,045.79 m was drilled in ten holes. None of the holes 
intersected significant zones of sulphide minerals. The cored interval that 
contains the most abundant lead- and zinc-sulphide minerals is in hole 
81MR-7. Split-core samples from this interval contain up to 0.11 per cent 
lead, 0.14 per cent zinc, 2.06 grams silver per tonne and less than 0 . 0 1  per 
cent copper over 0.9 m. 

No further exploration is warranted at this time within MIN1, MIN2, 
SMIN1, RED LEDGE 1 or RED LEDGE 2 mineral claims. Sufficient assessment from 
1981 exploration has been filed to hold mineral claims MINI, MIN2 and SMINl 
until 1987. Expenditures incurred in 1981 that are not claimed for 
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assessment on t h e  mineral  claims should be f i l e d  f o r  po r t ab le  assessment 
c r e d i t .  

INTRODUCTION 

Location 

MIN1, M I N 2 ,  SMINl, FU3D LEDGE 1 and R E D  LEDGE 2 mineral  claims are 
i n  Golden Mining Division wi th in  Nat ional  Topographic System (NTS) map-sheet 
82K/8W and are centered a t  50°19'N l a t i t u d e ,  116O27'W longi tude (Dwgs .  1101-4 
and 1101-4A). The mineral  claims cover a t o t a l  a rea  of  81 0 ha and are 
a c c e s s i b l e  by four-wheel d r ive  vehicle .  

His tory  

The area has been geologica l ly  mapped a t  a scale of one inch equals  
two m i l e s  (Walker, 1926), a t  a s c a l e  of  1 cm equals 2.5 lun (Reesor, 1957 and 
1973) and a t  a scale of 1 inch equals 1,500 f e e t  (Fyles ,  1959). 

I n  1979, Trigg, Woollett  Consul t ing Ltd., on behalf of Echo Bay 
Mines Ltd., performed reconnaissance and d e t a i l e d  geochemical s t r e a m  sediment 
sampling i n  parts of t h e  area now covered by MINl and M I N 2  mineral  claims. 
MINl and M I N 2  mineral  c l a i m s ,  bear ing record numbers 510 and 511 
r e spec t ive ly ,  w e r e  s taked on November 10 and 11, 1979 and w e r e  recorded on 
November 23, 1979. SMINl mineral  claim, bear ing record number 773, was 
s taked  on Ju ly  1 and 2, 1980 and w a s  recorded on J u l y  30, 1980. MIN1, M I N 2  
and SMINl mineral  c l a i m s  w e r e  grouped i n  November 1980. MIN1, M I N 2  and SMIN1 
mineral  claims are he ld  by Echo Bay Mines Ltd. 

RED LEDGE 1 and RED LEDGE 2 mineral  claims, bear ing record numbers 
192 and 193 r e spec t ive ly ,  w e r e  recorded on October 13, 1977 and October 31, 
1977 r e spec t ive ly ,  and are held by Arthur Louie of W i l m e r ,  B r i t i s h  Columbia .  
RED LEDGE 1 and RED LEDGE 2 mineral  claims w e r e  optioned by Echo Bay Mines 
Ltd. i n  August 1980. The opt ion agreement f o r  t hese  mineral  c l a i m s  w a s  
terminated by Echo Bay Mines Ltd. i n  September 1981. 

1981 Explorat ion 

A t o t a l  of 846 man-days of f i e l d  work, which cons is ted  of l i n e  
c u t t i n g ,  topographic surveying, geologica l  mapping, geophysical surveying, 
geochemical sampling, t renching,  road bu i ld ing  and d r i l l i n g ,  was performed a t  
M I N l ,  MIN2, SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  claims between May 9 
and September 3, 1981. The personnel who performed the  f i e l d  work are 
t abu la t ed  i n  Appendix I. 

Exploration on the  mineral  claims during 1981 comprised 
(a )  e s t a b l i s h i n g  a t o t a l  of 6.9 Ian of g r i d  wi th in  and near MIN1, M I N 2 ,  SMINl, 
RED LEDGE 1 and RED LEDGE 2 mineral  c l a i m s ,  ( b )  performing a t o t a l  of 6.2 
line-km of topographic surveying, ( c )  geological  mapping along new roads a t  a 
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scale of 1 cm equals 50 m or 1 cm equals 10 m, (d) performing totals of 3.15 
line-km of very low frequency electromagnetic and 15.89 line-km of induced 
polarization/resistivity surveys, (e) collecting 401 geochemical soil 
samples, (f) building or refurbishing a total of 14.55 km of road, and 
(9) drilling a total of 1,045.79 m in ten holes. In addition, five sulphide 
mineral occurrences which were discovered during road building within RED 
LEDGE 2 or MINl mineral claims, were stripped and trenched by a caterpillar 
tractor. A camp was constructed at Stark Creek to facilitate exploration of 
the mineral claims. 

The total cost of exploration performed during 1981 within MINI, 
MIN2 and SMINl mineral claims is estimated at $140,000, and within 
RED LEDGE 1 and RED LEDGE 2 mineral claims is estimated at $150,000. The 
amount claimed for assessment purposes for MIN1, MIN2 and SMINl mineral 
claims is $21,600 (Appendix 11). 

LINE CUTTING, ROAD BUILDING 

A total of 6.9 line-km of crossline was established by chain and 
compass. This total comprises 1.65 line-km, 0.65 line-km, 3.0 line-km and 
1.6 line-km established within mineral claims MINI, MIN2, RED LEDGE 1 and 
RED LEDGE 2 respectively. A total of 14.55 km of road was built or 
refurbished. This total comprises (a) approximately 2.75 km of new roads 
which provide access to MIN1, MIN2 and SMINl mineral claims and to drill 
sites, (b) 1.9 km of access road to RJ3D LEDGE 1 which was refurbished, and 
(c) 9.9 km of roads which were refurbished within or adjacent to the mineral 
claims (Dwgs. 1101-4A and 1101-5). All roads were built to four-wheel drive 
standards using a D-7 caterpillar tractor contracted from and operated by 
O.W. Braisher Contracting of Parson, British Columbia. In addition to road 
building, the caterpillar tractor was used to construct a total of 16 drill 
pads, not all of which were used, and to perform stripping and trenching at 
selected locales. 

GEOLOGY 

Within MIN1, MIN2, SMINl, RED LEDGE 1 and RED LEDGE 2 mineral 
claims the two upper formations of Helikian Purcell System and Hadrynian 
Horsethief Creek Group of Windermere System are present (Dwg. 1101-5). 

The two upper formations of Purcell System are Dutch Creek 
Formation, which comprises mainly argillite, siltstone and quartzite and 
lesser amounts of carbonate rocks, and Mount Nelson Formation, which 
comprises mainly dolostone and lesser amounts of quartzite, limestone, slate, 
argillite and conglomerate. Windermere System, which unconformably overlies 
Purcell System, comprises Toby Formation conglomerate and overlying 
Horsethief Creek Group, a diverse sequence of quartz pebble conglomerate, 
grit, argillite and minor dolomitic limestone. Toby Formation is not present 
within the mineral claims. 



Three units of massive and finely laminated, buff weathering, cream 
dolostone of Dutch Creek Formation exist within and near MIN2 mineral claim 
(Dwg. 1101-5). The western contact of the central dolostone is gradational, 
comprising dolostone interbedded with fine grained quartzite and argillite, 
overlain by argillite and siltstone. The contact relationships of the other 
dolostone units are uncertain (Jansen and Olsonr 1980). Dark green, 
chloritic, intrusive rocks exist locally within Dutch Creek Formation. 

Mount Nelson Formation conformably overlies Dutch Creek Formation 
rocks within MINI, MIN2, SMINl, RED LEDGE 1 and RED LEDGE 2 mineral claims. 
Near the northern boundary of MINl mineral claim, Mount Nelson Formation 
dolostone is the host for the sulphide deposit which existed at the now 
closed Mineral King mine (Fyles, 1959). 

The basal unit of Mount Nelson Formation is a massive and thin- to 
thick-bedded, fine- to medium-grained white and pale green quartzite which 
contains lesser amounts of interbedded dolostone and argillite. The basal 
quartzite grades upward through interbedded quartzite and dolostone to 
massive and laminated, medium- to thick-bedded, buff- to brown-weathering, 
grey dolostone. This dolostone unit commonly contains interbeds of green, 
grey and black argillite, and locally contains grit and matrix-supported 
pebble conglomerate consisting of quartz clasts in an argillaceous matrix. 
The dolostone unit is in fault contact with Dutch Creek Formation rocks which 
exist to the east (LWg. 1101-5). 

Horsethief Creek Group quartz pebble conglomerate and grit, with 
lesser amounts of argillite and dolomitic limestone, exist in the southern 
portion of RED LEDGE 2 and SMINl mineral claims. 

Rocks within and near the mineral claims are folded and faulted: 
structures within the rocks indicate there were at least three phases of 
deformation. Within MIN1, RED LEDGE 1 and RED LEDGE 2 mineral claims, the 
main structure is a subsidiary fold that plunges about 20 degrees to the 
north-northwest (Dwg. 1101-5). The axis of this subsidiary fold lies within 
Mount Nelson Formation; the fold is transected to the east by a subvertical, 
north-northwesterly trending fault or fault zone that is downthrown about 
1,200 m on the west side (Fyles, 1959). This subsidiary fold is a drag fold 
that formed on the east limb of a large anticline, the axis of which exists 
west of the mineral claims. The east limb of this large anticline generally 
dips steeply east-northeasterly; locally, however, it may be overturned and 
dip steeply west-southwesterly. 

Within MIN2 mineral claim there are no clearly definable medium- to 
large-scale folds. The presence of minor folds and the local variations in 
bedding and foliation attitudes indicate, however, that such folds are 
present (Jansen and Olson, 1980). 
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MINERAL OCCURRENCES 

Seven sulphide mineral occurrences were discovered in 1981 within 
RED LEDGE 1, RED LEDGE 2 and MINl mineral claims (Dwgs. 1101-5 and 1101-6). 
The mineral occurrences are composed of one or more of galena, tetrahedrite 
and sphalerite within Mount Nelson Formation dolostone and quartzite. 

Within RED LEDGE 1 mineral claim, occurrences 82K81MVM004 and 
82K81MVM005 consist of small, irregularly-shaped patches of galena within 
Mount Nelson Formation dolostone. Occurrence 82K81MVM003 consists of small 
pods of galena in a quartz vein which cuts Mount Nelson Formation dolostone. 

Within RED LEDGE 2 mineral claim, three mineral occurrences, 
82K81MVM001, 82K81MVM002 and 82K81JSM002, were discovered near previously 
discovered occurrence 82K80SHM007 (Dwgs. 1101-5 and 1101-6). All three of 
the occurrences are in or near quartz veins within Mount Nelson Formation 
dolostone. Occurrence 82K81MVM001 consists of a thin vein of massive galena 
and minor amounts of tetrahedrite and sphalerite in a quartz vein that 
strikes 030 degrees and dips 85 degrees northwesterly. Occurrences 
82K81MVM002 and 82K81JSM002 consist of isolated, small pods of galena that 
are in or near quartz veins. 

An ore microscopy study of two selected samples from occurrence 
82K80SHM007 was performed by Dr. J. Payne of Vancouver Petrographics Ltd. 
(Appendix 111). Payne states that the samples contain greater amounts of 
galena and tetrahedrite, lesser amounts of pyrite and sphalerite, and trace 
amounts of pyrrhotite, chalcopyrite, native gold and, possibly, native 
silver. Payne concludes that the average grade of 17.75 ounces silver per 
ton obtained at surface at this occurrence (Jansen and Olson, 1981), may be 
due in part to the enrichment of silver in the non-reflective secondary 
minerals, which possibly are silver-halides. 

Within MINl mineral claim, occurrence 82K81CRM001 was discovered up 
slope from a geochemically anomalous zone in s o i l .  This occurrence comprises 
small amounts of galena and tetrahedite in Mount Nelson Formation quartzite. 

GEOCHEMICAL SURVEYS 

Four hundred and one geochemical soil samples were collected within 
and near MINl, MIN2, SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral claims 
(Dwg. 1101-7). The majority of the samples were collected from the B soil 
horizon. The cards that describe each sample and sample site are in 
Appendix IV. All geochemical soil samples were dried and sieved for the -80 
mesh fraction at the field base camp and were analyzed for lead, zinc, silver 
and cadmium by Bondar-Clegg & Company Ltd., Vancouver, British Columbia 
(Appendix V). The 1981 geochemical results for lead, zinc, silver and 
cadmium in soil are compiled on drawing 1101-8. Also compiled on this 
drawing are the lead, zinc, silver and cadmium results for soil and stream 
sediment samples that were collected prior to 1981. 



Several geochemically anomalous zones exist within the mineral 
claims. Metal concentrations present in s o i l  samples collected in 1981 range 
up to 2,400 parts per million (ppm) lead, 1,340 ppm zinc, 14 ppm silver and 
3.9 ppm cadmium. The majority of the geochemically anomalous zones are 
underlain by, or are near, Dutch Creek Formation dolostone or Mount Nelson 
Formation quartzite and dolostone. A few of the geochemically anomalous 
zones are near or down slope from known sulphide mineral occurrences. 

GEOPHYSICAL SURVEYS 

During 1981, 3.15 line-km of very low frequency electromagnetic 
(VLF-EM) and 15.89 line-km of induced polarization/resistivity (IP) surveys 
were conducted within MIN1, MIN2, SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral 
claims. The VLF-EM survey was performed by Trigg, Woollett Consulting Ltd. 
and the IP survey was performed by Phoenix Geophysics Ltd., Vancouver, 
British Columbia. The VLF-EM and IP data were .interpreted by Phoenix 
Geophysics Ltd. (Cartwright and DiSpirito, 1981; Appendix VI). 

The 1981 IP geophysical survey extended six previously delineated 
anomalous zones of IP and/or resistivity and discovered thirteen new 
anomalous zones (Dwg. 1101-9). Cartwright and Dispirit0 (1981) conclude, in 
general, that the majority of the IP and/or resistivity anomalies are caused 
by shallow-seated sources and that these sources probably are faults or zones 
of disseminated sulphide minerals in Dutch Creek Formation argillite. The IP 
anomalous zones that exist in areas underlain by Mount Nelson Formation, for 
example, zones F, F1, F2, R1, R2 and, in part, H1, commonly are characterized 
by low resistivity and low polarizability readings. Cartwright and Dispirit0 
conclude that these zones probably are caused by faults or geological 
contacts and are not due to the presence of significant concentrations of 
metallic minerals. 

The 1981 VLF-EM survey extended two previously delineated anomalous 
zones of VLF-EM and discovered four new anomalous zones. Cartwright and 
Dispirit0 attribute the relatively few, and generally poor quality, VLF-EM 
anomalies to the poor orientation of the VLF-EM transmitter stations with 
respect to the trend of the axes of the VLF-EM anomalous zones. 

DIAMOND DRILLING 

A Boyles Bros. BBS-25A drill was used to recover a total of 
1,045.79 m of BQ and NQ core from ten diamond drill holes. Drilling was 
performed under contract by Connors Drilling Ltd. of Kamloops, British 
Columbia between July 6 and September 3, 1981. A 0-7 caterpillar tractor, 
contracted and operated by O.W. Braisher Contracting, Parson, British 
Columbia, or a John Deere caterpillar tractor supplied by Connors Drilling 
Ltd. were used to move the drill between holes 81MR-1 to 81MR-8. Bell 204C, 
412 and 206B helicopters under contract from Alpine Helicopters Ltd. of 
Kelowna, British Columbia or Shirley Air Services Ltd. of Edmonton, Alberta 
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were used to move the drill to and from site 81MR-9/81MR-10 and to supply the 
drill while at this site. Drilling is summarized in Table I and drill hole 
locations are shown on drawing 1101-5. Sections that illustrate the geology 
intersected in each hole are plotted on drawings 1101-10 to 1101-15, 
inclusive. The drill core from all ten holes is stored in Dymotape-labelled 
core boxes in a core rack constructed at the Stark Creek camp. 

The drill core was logged geologically (Appendix VII). Seven 
selected intervals of core from holes 81MR-5, 81MR-7 and 81MR-8 were split 
and sampled. The samples were sent to Bondar-Clegg & Company Ltd. of 
Vancouver, British Columbia for assay for one or more of lead, zinc, silver 
and copper (Appendix VIII). The assays are tabulated in the logs in Appendix 
VII. A total of four thin- and polished thin-sections were prepared by 
Vancouver Petrographics Ltd. from selected samples taken from core from holes 
81MR-6, 81MR-7 and 81MR-8. The thin- and polished thin-sections were 
examined by Trigg, Woollett Consulting Ltd. personnel; the petrographic 
reports which summarize the results of this examination are in Appendix IX. 

Lithology and Structure 

Drilling intersected Dutch Creek Formation argillite, limestone and 
dolostone, and Mount Nelson Formation argillite, quartzite and dolostone. 

Dutch Creek Formation argillite is predominantly grey, green or 
black and may locally be orange. The argillite is finely laminated to 
massive, with laminations inclined from 0 to 90 degrees relative to the core 
axis, and commonly contains small-scale folds. Fissility, where present in 
argillite, is subparallel to the bedding; microfractures and faults are 
common. Dutch Creek Formation argillite commonly contains several volume per 
cent pyrite and/or pyrrhotite. Dutch Creek Formation dolostone and limestone 
units intersected in holes 81MR-7 and 81MR-8 are grey to white, have highly 
variable bedding inclinations relative to the core axis, and commonly contain 
minute grains of pyrite coating the bedding surfaces. The dolostone locally 
is brecciated and the fragments are in a dolostone or limestone matrix. The 
contacts between Dutch Creek Formation dolostone and argillite are sharp to 
gradational. 

Mount Nelson Formation comprises argillite, dolostone and quartzite 
in units that commonly are interbedded. Mount Nelson Formation argillite is 
highly variable in colour but typically is green, grey and black. The 
argillite is massive or finely laminated, has bedding attitudes inclined from 
0 to 90 degrees relative to the core axis, and typically contains small-scale 
folds. Limonite commonly occurs as pseudomorphs after pyrite or as rounded 
blebs or lenses within argillite. 

Mount Nelson Formation dolostone typically is grey but may also be 
brown, orange or white, is poorly bedded and, locally, is brecciated. 
Dolostone commonly contains thin seams of argillite. Locally, dolostone 
contains fine- to medium-grained quartz grains that constitute up to 20 per 
cent of the rock. 
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Mount Nelson Formation q u a r t z i t e  t y p i c a l l y  is  white and pale green,  
bu t  may a l s o  be brown, red or orange, is f i n e  grained, l o c a l l y  conta ins  up to  
80 per cent  limon,ite, and is granular .  

Sulphide Minerals,  Sampling 

No important concent ra t ions  of lead-, zinc-, s i l v e r -  o r  
cadmium-bearing sulphide minerals  e x i s t  within core recovered from the  t e n  
diamond d r i l l  holes. Minor amounts of galena occur l o c a l l y  e i t h e r  as 
disseminated gra ins  or within qua r t z  ve ins  i n  Dutch Creek Formation dolostone 
and l imestone, and i n  Mount Nelson Formation a r g i l l i t e .  

In  ho le  81MR-7, up t o  one volume per cent  galena e x i s t s  i n  core i n  
t h e  i n t e r v a l  f r o m  47.45 m t o  48.35 m. A split-core sample collected from 
t h i s  0.9 m i n t e r v a l  conta ins  0.11 per cent  lead ,  0.14 per cent  z inc ,  2.06 
grams s i l v e r  per tonne and less than 0.01 per cent  copper. Two other  
sp l i t - co re  samples, 0.52 m and 1.0 m i n  length respec t ive ly ,  from h o l e  81MR-7 
contain less than 0.01 per cent  l ead ,  less than 0.01 per cent  z inc,  less than 
0.69 grams s i l v e r  per tonne and less than  0.01 per cent  copper. 

In  hole 81MR-8, a 2.0 m i n t e r v a l  of core tha t  conta ins  disseminated 
gra ins  of galena w a s  split-core sampled. This  s a m p l e  con ta ins  0.05 per c e n t  
lead ,  0.02 per cent  z inc,  0.69 g r a m s  s i l v e r  per tonne and less than 0.01 p e r  
cent  copper. 

In  hole  81MR-5, an i n t e r v a l  thought t o  poss ib ly  contain smi thsoni te  
w a s  sp l i t - co re  s a m p l e d  from 14.71 m t o  14.81 m. This sample conta ins  0.01 
per cent  lead and 0.01 per cent  z inc ,  and thus does not contain smithsoni te .  
A f a u l t  gouge which e x i s t s  between 106.89 m and 107.01 m within h o l e  81MR-5 
w a s  sampled t o  determine i f  it conta ins  anomalous concentrat ions of z inc or 
lead.  The sample conta ins  less t h a n  0.01 per cent  lead and less than  0.01 
per cent  zinc. 

CONCLUSIONS 

Seven mineral  occurrences w e r e  discovered i n  1981 with in  MIN1, RED 
LEDGE 1 and RED LEDGE 2 mineral c l a i m s .  Occurrence 82K81CRM001, which 
comprises s m a l l  amounts of galena and tetrahedrite within Mount Nelson 
Formation q u a r t z i t e ,  is upslope from a geochemically anomalous zone i n  s o i l  
and probably is the cause of this geochemical anomaly. No f u r t h e r  
explorat ion is  warranted a t  occurrence 82K81CRM001. 

Occurrences 82K81JSM002, 82K81MVM001 and 82K81MVM002 are near 
previously discovered occurrence 82K80SHM007, within RED LEDGE 2 mineral 
c l a i m ,  and comprise galena,  w i t h  or without t e t r a h e d r i t e ,  i n  o r  near qua r t z  
veins  within Mount Nelson Formation dolostone. These four  occurrences d e f i n e  
a zone t h a t  t r e n d s  approximately 160 degrees.  This area is geologica l ly  
complex due t o  f a u l t i n g  and t h e  mineral ized zone may be seve ra l  en echelon 
quar tz  veins  or simply one quar tz  ve in  which is l o c a l l y  o f f s e t  by f a u l t s .  
Diamond d r i l l i n g  beneath occurrence 82K80SHM007 did  not i n t e r s e c t  t h e  
mineralized zone. It is improbable t h a t  t hese  occurrences are s p a t i a l l y  
r e l a t e d  t o  an important sulphide deposit. 
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Occurrences 82K81MVM003, 82K81MVM004 and 82K81MVM005 c o n s i s t  of 
small amounts of galena i n  Mount Nelson Formation dolostone or i n  quar tz  
veins .  None of t hese  occurrences are important.  

A t o t a l  of 1,251 geochemical s o i l  samples have been co l l ec t ed  
dur ing  1980 and 1981 wi th in  and near M I N I ,  M I N 2 ,  SMIN1, RED LEDGE 1 and RED 
LEDGE 2 m i n e r a l  claims. Metal concentrat ions i n  so i l  range up t o  3,200 p p m  
lead ,  2,600 p p m  z inc ,  20  ppm s i l v e r  and 19 p p m  cadmium (Jansen and Olson, 
1980). The majori ty  of t he  geochemically anomalous zones i n  so i l  are 
underlain by, o r  are near ,  Dutch Creek Formation dolostone o r  Mount Nelson 
Formation q u a r t z i t e  and dolostone. Several  of the  geochemically anomalous 
zones are near  or down slope from known sulphide mineral  occurrences or from 
iron-oxide gossans. There are a few geochemical anomalies i n  s o i l  t h a t  have 
not been evaluated. It is improbable, however, t h a t  any of t he  geochemical 
anomalies i n  so i l  are caused by important sulphide deposi ts .  

The major i ty  of t h e  I P  and VLF-EM geophysical anomalies which have 
been discovered are coincident  with f a u l t  zones o r  with p y r i t i f e r o u s  Dutch 
Creek Formation a r g i l l i t e .  D r i l l i n g  performed t o  test  s e l e c t e d  geophysical 
anomalies d id  not  i n t e r s e c t  important concent ra t ions  of sulphide.  A few 
geophysical anomalies have not been evaluated. It is improbable, however, 
t h a t  any of t h e  anomalies are caused by important sulphide depos i t s .  

A t o t a l  of 1,045.79 m of core  w a s  recovered from t e n  diamond d r i l l  
holes .  No mineral ized zones of economic s ign i f i cance  w e r e  i n t e r s e c t e d  i n  any 
of t h e  holes .  The cored i n t e r v a l s  t h a t  conta in  t h e  m o s t  abundant lead- and 
zinc-sulphide minerals  are i n  holes  81MR-7 and 81MR-8. Spl i t -core  samples 
from an i n t e r v a l  i n  hole  81MR-7 contain up t o  0.11 per cent  lead ,  0.14 per 
cent  z inc ,  2.06 grams s i l v e r  per tonne and less than 0.01 per cent  copper 
over 0.9 m. The cored i n t e r v a l s  i n  ho le s  81MR-7 and 81MR-8 t h a t  conta in  
sulphide minerals  i n  dolostone are very porous and produced water during 
d r i l l i n g .  It is probable t h a t  t h i s  porous zone is an aqu i f e r  and thus may 
cause the  sp r ings  and the  geochemically anomalous zones i n  so i l  and stream 
sediment t h a t  e x i s t  downslope from t h e s e  holes .  

RECOMMENDATIONS 

A l l  t h e  mineral  occurrences and geochemical and geophysical 
anomalies t h a t  e x i s t  wi th in  MINl, M I N 2 ,  SMIN1, RED LEDGE 1 and RED LEDGE 2 
mineral  claims have not  been evaluated. The p r o b a b i l i t y  is l o w ,  however, 
t h a t  an important sulphide depos i t  is producing t h e  anomalies. N o  f u r t h e r  
explora t ion  is  warranted, t he re fo re ,  within these  mineral  c l a i m s  a t  t h i s  
t i m e .  
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MINl and MIN2 mineral claims are in good standing until 
November 23, 1983, and mineral claim SMINl is in good standing until July 30, 
1984. Sufficient'assessment from 1981 exploration has been filed to hold 
mineral claims MINI, MIN2 and SMINl until 1987. Expenditures incurred in 
1981 that are not claimed for assessment on mineral claims should be filed 
for portable assessment credit. 

Trigg, Woollett Consulting Ltd. 

M.,P.O. Vaegler 

November, 1981 
Edmonton, Alberta 
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1 

TABLE I 

1981 DRILLING SUMMARY 

Hole 
Number 

81MR-1 

8 1 m-2 

8 1 Mi-3 

8 1 m - 4  

E l m - 5  

8 1 Mi-6 

Mi-7 

Mi-8 

Locat I on 

29+OOS 
17+50W 

49+00S 
18+OOW 

38+OOS 
17+32W 

38+55s 
15+35w 

38+50S 
17+62W 

33+OOS 
44+25W 

31 +OOS 
40+50W 

31 +OOS 
40+50W 

Azimuth 

237" 

237' 

237' 

057" 

237' 

237" 

237" 

237 " 

2 
Down-ho le d l  stance 
f ran  d r i l l  shack floor Thickness of 

1 
E levat ion of 
cot tar (metres t o  cot tar a t  ground over bur den Depth of ho le  

Angle above sea leve l )  surface (metres) (metres (metres Core 

-45" 1,549 0.58 3.08 145.09 89 

-45" 2,026 0.54 3.42 177.70 BQ 

-45 " 1,938* 0.57 1 e26 50.60 BQ 

-45' 1,943* 0.68 6.33 99.37 Bg 

-45 " 1,988* 0.68 1 e76 166.42 BO 

-45 " 1,439 0.73 2.01 145.09 BQ 

-45 " 1,390 0.65 0.57 56.69 BO 

-60" 1,390 0.51 0.71 74.98 BQ 

Date - 
Cot  I ared 

Date 
C O ~ D  I eted 

Ju l y  9, 1981 

Ju ly  13, 1981 

Ju ly  22, 1981 

July 24, 1981 

July 27, 1981 

August 1, 1981 

August 5, 1981 

August 6, 1981 

Ju l y  12, 1981 

July 17, 1981 

July 23, 1981 

July 25, 1981 

July 30, 1981 

August 3, 1981 

August 5, 1981 

August 7, 1981 



Down-hole dl  stance 
from d r i l l  shack floor Thlckness'of 

1 Elevation of 
Hole c o l l a r  (metres t o  c o l l a r  a t  ground overburden Depth of  hole Date 

Number Location Azimuth Angle above sea leve l )  surface (metres) (metres) (metres 1 Core Col lared 
Date 
Comp I eted 

81Mi-9 38+508 
19+50W 

81MR-IO 38+50S 
19+50W 

055 " -47" 

055" -50" 

2,071 

2,071 

3.40 

3.27 

0.0 

0.0 

76.81 BQ August 14, 1981 August 16, 1981 

53.04 NQ August 23, 1981 August 27, 1981 

NOTE: 1 The elevat lon gIven I s  t h a t  of  the  ground a t  the  d r i l l  hole co l la r .  Note, however, t h a t  a l l  t h e  down-hole metrages which are gIven i n  Table I or  
In  the logs I n  Appendix V I  I are r e l a t i v e  t o  the d r i l l  shack floor whIch was the reference level used during d r l l  l ing. 
* The elevat ion of the  co l l a rs  a t  holes 81MR-3, 81FR-4 and 81FR-5 were not measured d i r e c t l y  by a l t ime te r  bu t  are estimated f ran  t h e  tcpographIc 

p r o f i l e s  In  drawings 1101-13 and 1101-14 respectively. 

2 The overburden thickness I s  the thickness intersected by the  d r l l  I hole and i s  not necessari ly the  t r u e  thickness. 

cn . 
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APPENDIX I 

PERSONNEL 



PERSONNEL 

MINI, MINZ AND SMINl MINERAL CLAIMS 

Name and Address 

Trigg, Woollett Consulting Ltd. 

Beck, E. 
5538 Wallace Street 
VANCOWER, B C 

Charbonneau, M. 
296 St. Joseph Sud. 
Mont-St.-Gregoire 
CTE. IBERVILLE. Quebec 

Grant, A.H. 
702, 8708 - 106 Street 
EDMONTON, Alberta 

Hawker, S. 
6396 - 180 Street 
EDMONTON, Alberta 

Hayward, D. 
214 - 6th Avenue South 
CRANBROOK B C 

Heidgerken, G. 
2225 mart Avenue 
SASKATOON, Saskatchewan 

Position 

Geological 
Assist ant 

Cook 

Geologist 

Prospector 

Geological 
Assistant 

Geological 
As si stant 

Dates in Field ( 1 9 8 1 )  Days 

May 11 to 18 

July 11 to 15 

May 17,18,19,25,26,29 35 
June 3,5,6,11,13,17,19-22, 

25,28,29 
July 4,6,9,13-17 
August 2,3,9-11,19,23,25 

May 13-19,23 
June 8,9,26,29 

12 

May 14-16,19-27, 29-31 34 
June 1-3,5,7-12,16-19, 

21,24,26-28 

May 11-17,19,26 30 
June 1-10,12-14,17-19, 

July 12 
August 12 

24,26,28 



N a m e  and A d d r e s s  

Janssen, W. 
4662 Fabre 
MONTREAL, Quebec 

Moorhouse, J. 
3315 U t a h  D r i v e  NW 
CALGARY , A l b e r t a  

O l s o n ,  R.A. 
8727 - 181 Street 
EDMONTON, A l b e r t a  

R u s s e l l ,  C. 
250 Westridge R o a d  
EDMONTON, A l b e r t a  

Seburn, J . 
6097 D i x o n  Street 
NIAGARA FALLS, O n t a r i o  

V a e g l e r ,  M.K.O. 
161 1 Otterby Rd .  
MISSISSAUGA, O n t a r i o  

C o n n o r s  D r i l l i n g  L i m i t e d  

A r n e b u r g ,  A. 
c/o C o n n o r s  D r i l l i n g  L i m i t e d  

2007 W e s t  Trans C a n a d a  H i g h w a y  
P.0. BOX 3340 

KAMLOOPS, B.C. 

P o s i t i o n  

C o o k  

G e o l o g i c a l  
A s s i s t a n t  

C o n s u l t a n t  

G e o l o g i c a l  
A s s i s t a n t  

G e o l o g i c a l  
A s s i s t a n t  

Geologist 

D r i l l e r  

D a t e s  i n  F i e l d  (1981) Days 

June 21-30 
J u l y  1 

1 1  

May 11-18 8 

May 10 
June 23 
Ju ly  9 

May 11-18 
June 1-6,8-14,17,19,24-26 
J u l y  6,9,16,21 
A u g u s t  10,22 
September 2 

3 

33 

May 12-19,28-30 35 
June 1-3,5-13,17,19,22-28 
Ju ly  12,16 
A u g u s t  22 

May 13-31 78 
June 1-7,lO-17,19,22-28 
J u l y  4-7,9-18,21,22,23, 

A u g u s t  2,3,9,14-21,23,24 
26-3 1 

J u l y  6-12 
A u g u s t  1-7 

14 



Name and Address 

Bothem, C. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Russell, M. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Smelsky, S. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Phoenix Geophysics Limited 

Pozniak, Z .  
90 Humberview Road 
TORONTO, Ontario 

Corman, K. 
10891 Bromley Place 
RICHMOND, B C 

O.W. Braisher Contracting 

Braisher, 0. W. 
P.0. BOX 70 
PARSON, B.C. 

Posit ion 

Helper 

Dri 1 ler 

Helper 

Geophysicist 

Geophysical 
Assistant 

Dates in Field ( 1 9 8 1 )  Days 

July 6-12 
August 1-7 

July 6-12 
August 1-7 

July 6-12 
August 1-7 

June 27,28 
July 6,9,10,12,16 

June 27,28 
July 6,9,10,12,16 

Caterpillar Tractor June 23-26,29,30 
Operator July 2,3,6-10,13,14 

14 

14 

14 

15 



Name and Address 

Trigg, Woollett Consulting Ltd. 

Beck, E. 
5538 Wallace Street 
VANCOWER, B.C. 

Charbonneau, M. 
296 St. Joseph Sud. 
Mont-St.-Gregoire 
CTE. IBERVILLE, Quebec 

Grant, A.H. 
702, 8708 - 106 Street 
EDMONTON, Alberta 

Hayward, D. 
214 - 6th Avenue South 
CRANBROOK, B.C. 

Heidgerken, G. 
2225 mart Avenue 
SASKATOON, Saskatchewan 

Janssen, W. 
4662 Fabre 
MONTREAL, Quebec 

Johnston, R. 
2727 Assiniboine Avenue 
REGINA, Saskatchewan 

PERSONNEL 

RED LEDGE 1 MINERAL CLAIM 

Position 

Geological 
Assistant 

Cook 

Geologist 

Geological 
Assistant 

Geological 
Assist ant 

Cook 

Geologist 

Dates in Field ( 1 9 8 1 )  Days 

May 23-27 

July 19-21 

July 7 ,  8 ,  22 

June 20 
July 1, 8-10 

July 3,  6 ,  22 
August 20-23 

July 7-13 

July 14 

3 

1 



Name and Address 

Moorhouse, J. 
3315 Utah Drive NW 
CALGARY, Alberta 

Olson, R.A. 
8727 - 181 Street 
EDMONTON, Alberta 

Russell, C. 
250 Westridge Road 
EDMONTON, Alberta 

Seburn , J. 
6097 Dixon Street 
NIAGARA FALLS, Ontario 

Vaegler, M.K.O. 
1611 Otterby Road 
MISSISSAUGA, Ontario 

Connors Drilling Limited 

Arneberg, A. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Bothem, C. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0- BOX 3340 

KAMLOOPS, B.C. 

Position 

Geological 
Assistant 

Consultant 

Geological 
Assist ant 

Geological 
Assistant 

Geologist 

Driller 

Helper 

Dates in Field (1981) Days 

May 23-27 5 

July 28 
August 8 

June 21, 29, 30 
August 1, 20, 21 

July 3 
August 1, 5, 24 
September 1, 2 

2 

6 

6 

June 21, 29, 30 11 
July 2, 3, 8, 19, 20 
August 1, 4, 22 

July 13-21 
August 8-3 1 
September 1, 2, 3 

July 13-21 
August 8-3 1 
September 1, 2, 3 

36 

36 



Name and Address Position 

Russell, M. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Smelsky, S. 
c/o Connors Drilling Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Phoenix Geophysics Limited 

Pozniak, Z. 
90 Humberview Road 
TORONTO, Ontario 

Corman, K. 
10891 Bromley Place 
RICHMOND B C 

O.W. Braisher Contractinq 

Braisher, 0. W. 
P.O. Box 70 
PARSON, B.C. 

Dr i 1 ler 

Helper 

Geophysicist 

Geophysical 
As sis tant 

Caterpillar Tractor 
Operator 

Dates in Field (1981) Days 

July 13-21 
August 8-3 1 
September 1, 2, 3 

July 13-21 
August 8-3 1 
September 1, 2, 3 

July 8, 9 

July 8, 9 

July 23, 24, 27, 28 

36 

36 

4 
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Name and Address 

Trigg, Woollett Consulting Ltd. 

Beck, E. 
5538 Wallace Street 
VANCOUVER, B.C. 

Charbonneau, M. 
296 St. Joseph Sud. 
Mont-St.-Gregoire 
CTE. IBERVILLE, Quebec 

Grant, A.H. 
702, 8708 - 106 Street 
EDMONTON, Alberta 

Hawker, S. 
6396 - 180 Street 
EDMONTON, Alberta 

Hayward, D. 
214 - 6th Avenue South 
CRANBROOK, B C 

Heidgerken, G. 
2225 Ewart Avenue 
SASKATOON, Saskatchewan 

PERSONNEL 

RED LEDGE 2 MINERAL CLAIM 

Position 

Geological 
Assistant 

Cook 

Geologist 

Prospector 

Geological 
As si s tant 

Geological 
Ass is tant 

Dates in Field (1981) Days 

May 19-22 4 

July 16-18 3 

June 4 30 
July 1,2,11,19,20,23-26, 

August 1,5,6-8,12-15,17, 
20,21,24,27,30,31 

September 1 

June 14,15 

28-30 

2 

June 6,13,22,23,25 5 

May 18,26 22 
June 11,16,20-23,25,27 
July 2,4,5,10,11,13-15, 

August 2,24 
26,31 



Name and Address 

Jans 6 en, W . 
4662 Fabre 
MONTREAL, Quebec 

Johnston, R. 
2727 Assiniboine Avenue 
REGINA, Saskatchewan 

Moorhouse, J. 
3315 Utah Drive NW 
CALGARY, Alberta 

Olson, R.A. 
8727 - 181 Street 
EDMONTON, Alberta 

Russell, C. 
250 Westridge Road 
EDMONTON, Alberta 

Seburn , J. 
6097 Dixon Street 
NIAGARA FALLS, Ontario 

Trigg, C.M. 
15235 - 43 Avenue 
EDMONTON, Alberta 

Vaegler, M.K.O. 
161 1 Otterby Road 
MISSISSAUGA, Ontario 

Position 

Cook 

Geologist 

Geological 
Assistant 

Consultant 

Geological 
Assistant 

Geological 
Assistant 

Consultant 

Geologist 

Days Dates in Field (1981) 

July 2-6 5 

May 9,10,13,17,18 
July 18,19 
August 4 

May 19-22 

July 11,20 

May 11,19,25-29,31 

July 1-5,7,8,17-19,22-31 
August 2-5,8,11,15,20,23 

June 20,22,23,28 

September 1 

May 20,25-27 
June 18,20,21,29,30 
July 1,2,10,11,14,15, 

17-19,26,29,30 

August 8 

May 24-26 
June 8,9,16 
July l,25 
August 5-8,lO-13,25-31 
September 1,2 

8 

4 

2 

42 

21 

1 

25 



N a m e  and Address P o s i t  ion  

Connors D r i l l i n g  Limited 

Arneberg, A. 
c/o Connors D r i l l i n g  Limited 

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Bothem, C. 
c/o Connors D r i l l i n g  Limited 

2007 W e s t  Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

R u s s e l l ,  M. 
c/o Connors D r i l l i n g  L i m i t e d  

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Smelsky, S. 
c/o Connors D r i l l i n g  L i m i t e d  

2007 West Trans Canada Highway 
P.0. BOX 3340 

KAMLOOPS, B.C. 

Phoenix Geophysics Limited 

Cartwright,  P. 
c/o Phoenix Geophysics Limited 
214 - 744 West Hastings Street 
VANCOUVER, B C. 

Pozniak, 2. 
90 H u m b e r v i e w  Road 
TORONTO, Ontario 

D r i l l e r  

Helper 

D r i l l e r  

Helper 

Geophysicist  

Geophysicist  

Dates i n  F i e l d  ( 1 9 8 1 )  Days 

J u l y  22-31 

J u l y  22-31 

J u l y  22-31 

J u l y  22-31 

J u l y  10 

June 23-26,29,30 
Ju ly  1-5,11,17-20 

10 

10 

10 

10 

1 

16 



N a m e  and Address 

Corman, K. 
10891 Bromley Place  
RICHMOND, B.C. ’ 

O.W. Braisher  Contract inq 

Braisher ,  O.W. 
P.0. BOX 70 
PARSON, B.C. 

P o s i t i o n  

Geophysical 
A s  s is t a n t  

D a t e s  i n  F i e l d  (1981) Days 

June 23-26,29,30 
J u l y  1-5,11,17-20 

Caterpi l lar  Trac tor  June 15-1 7,20,29-3 1 
Operator A u g u s t  3,4 

16 

9 



APPENDIX 11 

COST STATEMENT 

J .  I 



APPENDIX I1 

COST STATEMENT 

MIN1, MIN2 AND SMINl MINERAL CLAIMS 

ROAD BUILDING 

D-7 caterpillar tractor: about 151.6 hrs @ $64.50/hr 

Mobilization 

Travelling charge for fuel - 4 days @ $50/day 

Sub-Total 

DIAMOND DRILLING 

$ 9,776.14 

380.00 

200.00 

$10,356.14 

A total of 1,045.79 m of drilling was performed at and $11,243.86 
near these mineral claims in 1981, at a total contractor 
charge of $142,605.47. However, only 82.46 m of drilling 
are claimed for assessment. 

TOTAL COSTS APPLIED FOR ASSESSMENT $21,600.00 

NOTE: The cost of $21,600, which was applied for assessment to maintain the 
MIN1, MIN2 and SMINl mineral claims, is not the total cost of 1981 
exploration performed within these mineral claims. This total cost is 
estimated at $140,000. The actual total cost of exploration, less 
$21.600, will be filed for portable assessment credit when all 
invoices are received and the total cost is accurately known. 
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PETROGRAPHIC REPORT ON SPECIMENS 
FROM MINERAL OCCURRENCE 82K80SHM007 



8887 Nash Street, 
Fort Langley, B.C., 
April 6, 1981. 

Dear John :and Reg : 

I have retyped your report with the deletions and changes 
made. With regard to the percentages of Ag in galena and tetra- 
hedrite, I realize that very high values are possible. The values 
which I originally quoted and which I have included in this 
revised report represent what I would consider reasonable values 
to expect for the Ag content of these minerals. Higher values 
indeed are possible, and hopefully your deposit may have these. 
The nature of alteration of the samples indicates to me that 
secondary enrichment is a distinct possiblility for the very 
high values obtained in some of the other samples, although in the 
revised report I do not emphasize this point, because of lack of 
data (i.e., a section of the specific sample with very high Ag). 

This is late in getting to you because I was delayed in 
Chile with a rather bad case of infectious hepatitis, from which 
I am in the final stages of recovery (I hope) at home. This will 
explain the absence of Vancouver Petrographic letterhead paper; 
I don't think this is important to you. 

Hopefully this revised report will suit your needs. Good luck 
with this deposit. It was very interesting for me to see the 
rather unusual secondary alteration textures. 

Yours sincerely, 



PETROGRAPHIC REPORT 

for: John Jansen, Reg Olson, 
Trigg, Woollett Consulting, Ltd., 
10504 - 103 Street, 
Edmonton, Alberta, T5H 2V4. 

Samples: 82K80 SHM007C and SHM007D 
(three polished sections made of each sample) 

Summarv 

The samples contain major amounts of galena and tetrahedrite, 
with other primary sulfides being lesser pyrite and sphalerite, 
minor pyrrhotite, and a trace of chalcopyrite, native gold, and 
native silver? (Mineral X) . 

Galena and tetrahedrite are coarsely intergrown, with scattered 
finer grained inclusions of tetrahedrite in galena. Pyrite and 
sphalerite form scattered grains and clusters of grains, with pyrite 
also common as inclusions in galena. Sphalerite forms coarse patches, 
commonly with moderately abundant tiny inclusions of pyrrhotite, 
probably of exsolution origin. Chalcopyrite forms minor inclusions 
in pyrite. Native gold forms one grain in sphalerite and one in 
hematite in sample SHM007C. Native silver? forms one grain in galena 
in sample SHM007D. 

The samples are moderately to strongly altered to secondary 
minerals. Sample SHM007C contains abundant secondary covellite, and 
the following non-reflective secondary minerals: malachite-azurite, 
secondary Pb-minerals, hematite, and probably secondary As-minerals 
(some of the green colored minerals). Sample SHM007D is much less 
intensely altered, but has a similar alteration assemblage and 
similar textures. 

Of interest to the client is the distribution of Ag. Only one 
grain of a possible Ag-rich mineral was seen, this being the grain 
of native silver? in sample SHM007D. Galena and tetrahedrite both 
may contain significant Ag. In numerous deposits known to the 
writer, galena contains 20-30 oz/T Ag, and values up to or more 
than 1% Ag have been reported (Dana's Textbook of Mineralogy:4th 
Edition, 1947, W.E.Ford, editor; p. 416). Tetrahedrite can contain 
much more than this, with values up to 1% Ag not uncommon, and 
with values reported to be up to 18% Ag (Mining Geology, McKinstry, 
H.E., 1948., p. 6 4 )  and from 3 to 30% Ag (Dana's Textbook of Minera- 
logy: 4th Edition, 1947, p.  453) in the Ag-rich variety, freibergite. 

Because of the extensive secondary alteration of the sulfide 
assemblage, it is possible that some secondary enrichment of Ag 
occurred, with Ag enriched in the non-reflective secondary minerals, 
possibly as Ag-halides. 

VANCOUVER PETROGRAPHICS 
8887 Nash Street, 
Fort Langley, B.C. 
VOX 150 



Sample 82K80 SHM007C (three blocks) 

The sample contains the following reflective minerals in 
decreasing order of abundance: tetrahedrite, galena, covellite, 
pyrite, sphalerite, pyrrhotite, and native Au. Non-reflective 
minerals include quartz, calcite, azurite, malachite, and secondary 
Pb-minerals. Mineral abundances vary widely from one sample to the 
next; approximate averages for the reflective minerals are as follows: 
tetrahedrite (40-45%), galena (35-40%), covellite (10-15%), pyrite 
(3-5%), sphalerite (3-5%), pyrrhotite (minor) , native Au (trace). 
Of the reflective minerals, all but covellite are primary. 

Tetrahedrite forms fine to coarse grains and aggregates of 
equant, anhedral habit. They are strongly fractured, and in some of thi 
sections they contain moderately abundant covellite along fractures. 
In other parts of the samples, fractures in tetrahedrite are filled 
by a low-relief, non-reflective mineral or minerals. Less commonly 
the alteration assemblage consists of a secondary mineral or minerals 
with much higher relief and very low reflectivity; this assemblage 
appears dark grey to black in polished section. Locally, tetrahedrite 
contains minor irregular inclusions of pyrite averaging 0.03-0.05 mm 
in size. 

Galena forms irregular patches ranging widely in grain size. 
It is cut by much fewer fractures than is tetrahedrite, and the 
fractures in galena commonly show a cubic orientation. On a small 
scale, much of the galena has very irregular borders, with the 
mineral being variably replaced along grain borders by covellite. 
The latter mineral forms extremely fine grained to very fine grained 
aggregates with feathery texture, with grains commonly oriented 
perpendicular to the borders of galena grains. Locally, galena grains 
are strongly to completely replaced by covellite aggregates. Else- 
where, galena is rimmed by non-reflective secondary Pb-minerals. 
Locally galena contains equant, generally irregular inclusions of 
tetrahedrite averaging 0.1-0.15 mm across, with a few up to 0.5 mm 
in size. 

of similar grains. Most are strongly fractured, and some are partly 
altered to hematite along grain borders and fractures. Some pyrite 
grains contain moderately abundant inclusions of galena, and a few 
pyrite grains contain minor inclusions of chalcopyrite. Pyrite also 
forms scattered grains averaging 0.05 mm in size in tetrahedrite 
and galena, and locally forms irregular, wispy veinlets less than 
0.01 mm wide. 

opaque, and probably has a high Fe-content. Most grains contain 
abundant pyrrhotite inclusions averaging 0.01-0.03 mm in size. These 
generally form rounded blebs in random orientation and distribution, 
and less commonly occur as elongate lenses in subparallel orientation. 
One sphalerite grain in sample SHM007C-2 contains a grain of native 
Au 0.02 mm across. This grain is near the edge of the sample, above 
the orange arrow on the side of the bakelite ring. 

In section SHMOO7C-3, a patch along one side consists mainly of 
medium to coarse grained pyrite. It is strongly fractured and altered 
along fractures to hematfte. One fracture contains a patch of native 
Au 0.12 mm long by 0.03 mm wide. 

Pyrite forms scattered medium to coarse grains and a few clusters 

Sphalerite forms patches up to several mm across. It is almost 



Sample 82K80 SHM007D (three blocks) 

The sample is similar in texture to sample SHM007C, but has 
significant differences in mineral abundances, and in the degree of 
replacement by secondary minerals. 

follows: (percentages are of total sulfide, and do not consider 
non-reflective minerals) 

galena (83-87%), tetrahedrite (10-12%), pyrite (2-3%), 
sphalerite (0.3%), pyrrhotite (minor), native silver? (Mineral X) 
(trace). 

and non-reflective secondary Pb, Fe, and probably As minerals. 

of pyrite and minor inclusions of tetrahedrite. Pyrite forms fine to 
very fine grains, with a few patches of coarser grains up to 1 mm 
across. Some are very irregular in outline and are intimately inter- 
grown with galena. Galena is slightly to moderately altered along 
grain borders to secondary Pb-minerals, and in a few parts of the 
sample to covellite. The texture of covellite-galena intergrowths is 
similar to that in sample SHM007C. 

These are strongly fractured by irregular to dendritic fractures, 
and the mineral is replaced along the fractures by secondary non- 
reflective minerals with low and high relief, and locally by covellite 
Secondary replacement textures are as in sample SHM007C. 

Sphalerite forms scattered grains up to 0.7 mm in size. Most con- 
tain moderately abundant inclusions of pyrrhotite as in sample 
SHM007C. 

Mineral X forms one grain 0.005 mm in size enclosed in galena. 
It has a higher reflectivity than galena and a silvery-white color, 
suggesting that it might be native Ag. However, the grain is too 
small for positive identification. The grain is in sample SHM007D-2 
at the intersection of the two orange lines on the bakelite ring. 

The primary sulfides in order of decreasing abundance are as 

Secondary minerals include covellite (1-2% of total sulfide), 

Galena forms coarse grained aggregates with scattered inclusions 

Tetrahedrite occurs in a few medium to coarse grained patches. 
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Geochemical Lab ReDOrt 

SLIMPLE ELEMENT P b  Zn ns Cd 
U N I T S  PPM PPM PPM NUMBER 

. PPn -- -_- - 

82K81-CRS-010  
82KBl -CRS-011  
82K81-CRS-012  

82KB1-CRS-013 
82K81-CRS-014  
82K81-CRS-015  
BZK81-CRS-016 
8ZK81-CRS-017  

BZK81-CRS-018 
BZKB1-CRS-019 
82KB1-CRS-020 
BZK81-CRS-021 
8ZK81-CRS-022  

82K81-CRS-023  
EZK81-CRS-024 
8 2 K 8 l - F R S - 0 2 5  
82K81-CRS-026  
82KBl -CRS-027  

IT- -- 

3 
3 
12 

30 
53 
18 

33 

31 
19  
26 
23 
19 

20 
12 
9 

27 
2 8  

18 

.---I3 - - u . z - -  
S 0.2 
2 0.2 

2 4  0 . 2  

31 0.3 
69 0 . 2  
10 0.5 
26 0 . 2  
4 4  0.3 

28 0 . 8  
23 1 .o 
4 5  0 . 3  
4 0  0 . 4  
I f  0 . 2  

16 0.2 
1 4  0 . 2  
15 2 . 4  
60 0 . 2  
50 0.2 

- 0 :z' 
0 .3  
0.2 
0 . 2  

0 . 4  
0 .3  
0 .3  
0 . 4  
0 .3  

0.3 
0 . 4  
0.3 
0.3 
0 . 2  

0.2 
0 . 2  
0 . 3  
0 . 9  
0.8 

NOTES SAflPLE ELEMENT 
NUnBER U N I T S  

82K81-CRS-028  
8 2 K 8 1 - C R S - 0 2 9  
8 2 K 8 1 - C R S - 0 3 0  
B2KE1-CRS-031  
8 2 K 8 1 - G H S - 0 2 0  

82KE1-GHS-021  
82K81-GHS-022  
82K8 1 -GHS-023  
82K81-GHS-024  
82K81-GHS-025  

82K81-GHS-026  
82K81-GHS-027  
8 2 1 8 1 - G H S - 0 2 8  
82KB1-GHS-029 
82KB1-GHS-030 

82K81-GHS-031  
82K81-GHS-032  
82K81-GHS-033  
82K81-GHS-034  
82KB1-GHS-035 

82K81-GHS-036  
EZKE1-GHS-037 
82K81-GHS-038  
B2K81-GHS-039 
82K81-GHS-040  

8 2 K B l - G H S - 0 4 1  
8 2 K E l - G H S - 0 4 2  
BZKB1-GHS-043 
82K81-GHS-044  
82K81-GHS-045  

Pb 
PPM 

27 
34 
2 2  
15 
1 5  

2 3 0  
93 

2000 
6 1  
53 

1 4  
530 

79 
33 
28  

4 4  
39 
35 
2 1  
18 

46 
63  
16 
17 
1 4  

3 1  
25 
2 0  
25 
29 

Zn 
ppn 

34 
30 
23 
23 
26 

160 
270  
3 9 5  
225  
257 

4 6  
960 
1 4 5  
66 
65 

63 
eo 
33 
30 
18 

4 0  
65 
30 
3 4  
20  

2 5  
15 
1 8  
7 4  
19 

A 9  
PPM 

0 . 2  
0 .2  
0 . 2  
0 . 2  
0 . 2  

1.8 
0 . 3  

1 3 . 0  
0 . 2  
0 . 2  

0.2 
7 .3  
0 . 6  
0.3 
0 . 3  

0.2 
0 . 2  
0.2 
0.2 
0.2 

0.2 
0.6 
0.3 
0.2 
0 . 2  

0.2  
0 . 2  
0 . 2  
0 . 2  
0 . 2  

Cd NOTES 
PPM 

0 . 5  
0 . 3  
0.3 
0 . 3  
0.3 

0 . 6  
0 . 6  
0.9 
1 .1-  
1.0 

0.3 
2.3 
0.7 
0 . 3  
0 . 3  

0.3 
0.2 
0.3 
0 . 2  
0 . 2  

0.3 
0.3 
0.3 
0 . 4  
0.2 

0.2 
0 . 2  
0.3 
0.3  
0 . 2  

.. 
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SAMPLE ELEMENT 
NUMBER U N I T S  

8ZK81-GHS-046  
82K81-GHS-047  
8 2 K B l - G H S - 0 4 8  
82K81-GHS-049  
82K81-GHS-050  

8ZK81-GHS-051  
82K81-GHS-OS2 
82K81-GHS-053  
82K81-GHS-054  
82KBl -GHS-05S 

82K81-GHS-056  
82K81-GHS-057  
BZKE1-GHS-OS8 
8 2 K B l - G H S - 0 5 9  
BZK81-GHS-060  

82K81-GHS-061  
8 Z K B 1 - J S S - 0 0 1  
8 2 K 8 1 - J S S - 0 0 2  
8 2 K B 1 - J S S - 0 0 3  
8 2 K 8 1 - J S S - 0 0 4  

82KBl -JSS-OOS 
8 t K 8 1 - J S S - 0 0 6  
8 2 K 8 1 - J S S - 0 0 7  
8 2 K 8 1 - J S S - 0 0 8  
B Z K 8 1 - J S S - 0 0 9  

BZK81-JSS-010  
82KBl-JSS-011 
B Z K B l - J S S - 0 1 2  
8 2 K 8 1 - J S S - 0 1 3  
8 2 K 8 1 - J S S - 0 1 4  

Pb 
PPM 

26 
37 
83 
37 
27 

87 
198 

31  
29 
30 

92 
26 
25 
1 2  
11 

11 
20 
IS 
50 
58 

80 
50 

370 
4 0 0  

68 

3 2  
46 
4 6  
25 
18 

Zn 
PPM 

is 
11 
2 5  
2 0  
11 

26 
31 
2s 
22 
19 

9 
20 
19 
11 
22 

20 
64  
2 2  
85 

130 

262 
160 
4 7 0  
1120 
82 

2s 
4 6  
95 
29 
21 

AM 
ppn 

0.2 
0 . 3  
0.3  
0 . 2  
0 . 2  

0 . 2  
0 .2 
0.2 
0.2 
0 . 2  

0 . s  
0.2 
0 . 2  
0.2 
0.2 

0.2 
0.2 
0.2 
0.3 
1.2 

0.5 
0 . 2  
0.9  
1.8 
0 . 4  

0.2 
0.8 
0.2 

:o.z 
0 . 3  

Cd 
PPM 

0.2 
0.2 
0.2 
0.2 
0.3 

0.2 
0.3 
0.3 
0.3 
0.2 

0 . 3  
0.2 
0.2 
0.2 
0 . 2  

0.2 
0 . 3  
0.3 
0.6 
0 . 9  

1 .o 
1.0 
1.1 
3.9 
0 .7  

0 . 3  
0 . 6  
1.3 
0.2 
0 . 2  

SAMPLE ELEMENT 
NUMBER U N I T S  

8 2 K 8 1 - J S S - 0 1 5  
8 2 K 8  1 - J S S - 0  16 
8 2 K E 1 - J S S - 0 1 7  
8 2 K 8 1 - J S S - 0 1 8  
8 2 K 8 1 - J S S - 0 1 9  

8 2 K 8 1 - J S S - 0 2 0  
8 2 K B l - J S S - 0 2 1  
8 2 K 8 1 - J S S - 0 2 2  
8 2 K 8 1 - M U S - 0 0 1  
BZKBl -MUS-002  

82K81-MVS-003  
82K81-MVS-004  
82K81-MUS-005  
8 2 K 8 1 - M V S - 0 0 6  
EZK81-MVS-007  

82K81-HVS-008  
82K81-MVS-009  
8 2 K 8 l - # V S - O 1 0  
82KE1-HUS-011  
82K81-MVS-012  

82K81-MUS-013  
82KB1-HVS-014  
8 2 K B I - H U S - 0 1 5  
82K81-MVS-016  
8ZK81-MUS-017 

82KBI -MVS-018  
82KBl -MVS-019  
82K8 1-MVS-020 
82K81-MUS-021  
82K81-MVS-022  

NOTES Pb Z n  
PPH PPH 

27 25 
2 7  2 4  
13 1 4  

6 20  
‘ 3  15 

7 23 
18 2 3  
11 18 
1s 2 0  
IS 18 

27 27 
20 12 
17 20  
23 20  
5 1  9 4  

29 4 5  
3 7  18 
36 1 5  
35 1 5  
2 4  2 6  

60  28 
19 

‘9 76 2 9  
2 4  2 9  

103 4 1  

4 0  23  
9 1  20  
2 9  8 
25 2 0  
13 20 

44 
PPM 

0 . 4  
0 . 3  
0 . 2  
0 . 2  
0 . 2  

0.3 
0.2 
0.2 
0.2 
0 . 3  

0.3  
0 . 2  
0 . 2  
0 . 2  
0 . 4  

0 . 2  
0.2 
0 . 2  
0 . 2  
0 . 2  

0.2 
0.2 
0 . 2  
0 .2  
0.2 

0.3 
0.2  
0.3 
0 . 3  
0.3 

Cd NOTES 
PPN 

0 . 2  
0 . 2  
0 . 2  
0 . 2  
0 . 2  

0.2 
0 . 4  
0.2  
0.2 
0.2 

0 . 2  
0.2 
0.2 
0.2 
0 .3  

0.2  
0.2 
0 . 2  
0 . 2  

0 . 2  
0 .2  
0.2 
0.2 
w. 2 
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C d  NOTES Pb Zn II4 Cd MUTES SAMPLE ELEMENT 
NUMBER U N I T S  p p n  p p n  p p n  p p n  

SAMPLE ELEMENT Pb Zn e4  
NUHBER UNITS PPH PPM PPH p p n  

82K81-MUS-023 19 15 0.3 0.2 
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SAHPLE ELEHENT Pb Zn 
NUHBER UNITS PPH PPH 

82K81-CRS-032 29 33 
82K81-CRS-033 4 5  22 
E2K81-CRS-034 17 17 
E2KE1-CRS-035 15 19 
82K81-CRS-036 13 15 

82K81-CRS-037 16 22 
83K81-CRS-038 25 3 4  
BZK81-CRS-039 21 2 4  
82K81-CRS-040 18 22 
82K81-CRS-041 2 0  25 

82K81-CRS-042 19 21 
82KE1-CRS-043 8 22 
E2K81-CRS-044 17 28 
82K81-CRS-045 16 25 
82K81-CRS-046 13 20 

E2K81-CRS-047 16 19 
82KE1-CRS-048 19 27 
82K81-CRS-049 16 26 
82KBl-CRS-050 50 22 
82K81-CRS-051 30 25 

82K81-CRS-052 26 26 
82KE1-CRS-053 23 31 
E2K8 1-CRS-054 36 29 
82K81-CRS-055 31 27 
82K81-CRS-056 41 18 

EZKE1-CRS-057 31 20 
82K81-CRS-058 14 59 
82K81-CRS-059 130 21 
82K81-CRS-060 17 14 
82K81-CRS-06I 14 22 

PPH 

0.2 
0.2 
0 . 2  
0.2 
0.2 

0.2 
0 . 2  
0 . 2  
0 . 2  
0.3 

0.3 
0 . 2  
0 . 2  
0.2 
0.2 

0.2 
0.2 
0 . 2  
0.2 
0.2 

0.2 
0 . 2  
0.2 
0 . 2  
0.2 

0 . 2  
0 . 2  
0.2 
0.2 
0.2 

Cd 
PPH 

0.2 
0 . 2  
0.2 
0 . 2  
0.2 

0.3 
1.2 
0.3 
0.3 
0.4 

0.3 
0 . 4  
0 . 2  
0.2 
0.2 

0 . 2  
0 . 2  
0 . 2  
0.3 
0 . 2  

0.2 
0 . 2  
0.2 
0.2 
0.2 

0 . 2  
0 . 2  
0 . 2  
0.2 
0.2 

NOTES SAHPLE ELEHENT 
NUHBER UNITS 

82K81-CRS-062 
82KB1-CRS-063 
82K81-GHS-062 
82KE1-GHS-063 
82K81-GHS-064 

82K81-GHS-065 
82K81-GHS-068 
82KB1-GHS-069 
EZKB1-GHS-070 
82K81-GHS-071 

E2K81-GHS-072 
82K81-GHS-073 
82K81-GHS-074 
82K81-GHS-075 
82K81-JSS-023 

E2K81-JSS-024 
82K81-JSS-025 
82KB1-JSS-026 
82K81-JSS-027 
82K81-JSS-028 

82K81-JSS-029 
82181-JSS-030 
82K81-JSS-031 
82KB1-JSS-032 
82K81-JSS-033 

82KE1-JSS-034 
8 2K81- J S E  3 5 

Pb Zn 
PPH PPH 

17 15 
4 6  29 
18 21 
1s 26 
1 4  25 

13 20 
36 32 
23 34 
40 31 
20  25 

35 38 
22 27 
21 20 
61 79 
17 21 

8 12 
11 13 
13 16 

4 8 
22 21 

23 26 
20  29 
34 37 
38 30 
22 20 

66 3s 
15 16 

A?1 Cd NOTES 
PPH PPH 

0 .2  0.2 
0.2 ' 0 . 2  
0 . 2  0.2 
0 . 2  0.2 
0.2 0.2 

0.2 0.2 
0 . 2  0.4 
0.2 0.2 
0.2 0.2 
0 .2  0.2 

0.2 0 . 2  
0.2 0.2 
0.2 0.2 
0 . 2  0 . 5  
0 . 2  0.2 

0.2 0.2 
0 . 2  0.5 
0 . 2  0.4 
0.2 0.2 
0.2 0 . 2  

0.2 , 0.2 
0.2 0.2 
0.2 0.2 
0.2 0.2 
0.2 0.2 

0.2 0.2 
..0.2 0.2 
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SAHPLE ELEMENT 
NUMBER UNITS 

82KEl-CRS064 P 
82KEl-CRS065 
82K81-CRS066 
82KEl-CRS067 
82KEl-CRS068 

82K81-CRS069 
82KBl-CRS070 
82K81-CRS071 
82K81-CRS072 
8ZKEl-CRS073 

82KEl-CRS074 
BZKEl-CRS075 
82KEl-CRS076 
82KEl-CRS077 
82KBl-CRS078 

82KEl-CRS079 
BZK81-CRSOBO 
EZKBl-CRSOEl 
82KEl-CRSOE2 ’ 

BZKEl-CRS083 

82KEl-CRS084 
BZKBl-CRS085 
82KBl-CRS086 
82KEl-CRS087 
82KEl-CRSOBB 

BZKBl-CRSOE9 
EZK81-CRS090 
82K81-CRS091 
82KEl-CRS092 
82KE1-CRS093 

Pb 
ppn 

13 
1s 
51 
107 
129 

210 
50 
16 
30 
32 

19 
17 

131 
151 
154 

37 
39 
27 
29 
31 

36 
39 
49 
50 
4 

81 
1s 
17 
45 

220 

Zn 
ppn 

9 
7 
9 

67 
145 

299 
18 
1 1  
19 
17 

10 
10 
147 
225 
82 

10 
9 

26 
21 
99 

32 
30 
46 
50 
3 

78 
18 
11 
42 

281 

A* 
ppn 

0 . 2  
0.2 
0 . 2  
0.7 
0.3 

0.4 
0.2 
0 . 2  
0 . 2  
0 . 2  

0 . 2  
0 . 2  
0.7 
0 . 6  
0.6 

0.8 
1 .o 
0.6 
1 .o  
0.6 

0.4 
0.2 
0.2 
0 . 8  
0 . 2  

0 . 6  
0 . 2  
0.4 
0 . 2  
1.2 

Cd 
ppn 

0.2 
0.2 
0.2 
0.4 
0.3 

1.6 
0.2 
0 . 2  
0 . 2  
0 . 2  

0.2 
0 . 2  
0.5 
0 . 6  
0.2 

0 . 2  
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.8 

NOTES SAHPLE ELEHENT 
NUHBER UNITS 

82KEl-CRS094 
EZKBl-CRS095 
82K81-CRS096 
82KBl-CRSO97 
82KBl-CRS098 

82K81-CRSO99 
82K81-CRS100 
82K81-CRS101 
82KEl-CRS102 
EZKBl-CRSl04 

82KBl-CRS105 
82KEl-CRSlO6 
82KEl-CRS107 
EZKEI-CRSIOE 
82KEl-CRS109 

EZKEl-CRSl10 
82KEl-CRSlll 
BZKEl-CRS112 
82KEl-CRSllJ 
82K81-CRSi14 

82KEl-CRSll5 
82KEl-CRS116 
82K81-CRS117 
82K81-CRS118 
82K81-CRSl19 

82KEl-CRS120 
82K81-GHS076 
EZKEl-GHS077 
82KEl-GHS078 
82K81-GHS079 

Pb 
ppn 

53  
39 
19 
14 
11 

9 
50 
43 
430 
61 

26 
32 
91 

420 
370 

19 
6 1  
85 
32 
43 

29 
39 
11 
10 
6 

12 
18 
78 
490 
94 

Zn 
ppn 

7 2  
71 
99 
46 
16 

20 
104 
89 
282 
38 

33 
48 
148 
66s 
348 

93 
103 
131 
87 
45 

98 
58 
1s 
15 
10 

f6 
21 
25 

530 
196 

A *  
ppn 

0 . 2  
0 . 2  
0.2 
0.2 
0.2 

0.2 
0.2 
0.3 
1 .o 
0.2 

0.2 
0 . 2  
0.6 
1.5 
1.1 

0 . 2  
1 . s  
0 . 2  
0.2 
0 . 2  

0 . 2  
0.8 
0 . 2  
0.2 
0.2 

0 . 3  
0 . 2  
1.2 
4.0 
0 . 2  

Cd NOTES 
PPM 

0.2 
0.2 
0 . 4  
0 . 2  
0.2 

0.3 
0.2 
0.2 
1 .o 
0.2 

0.2 
0 . 2  
0.2 
3.9 
0.9 

0 . 2  
0.3 
0.4 
0.2 
0.2 

0 . 2  
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0 . 2  
4.4 
0 .2  
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SAMPLE ELEMENT 
NUMBER U N I T S  

82K81-GHS080 
82K81-GHS081 
82KBl-GHSOEZ 
82K81-GHS083 
82KEl-GHSO84 

82KEl-GHS085 
82KEl-tHS086 
82KEl-GHS087 
82KBl-GHS088 
82KBl-GHS089 

82KEl-GHS090 
EZKE1-GHSO91 
82K81-GHS092 
82KBl-GHS093 
82KBl-GHS094 

82KEl-GHS095 
82KEl-GHS096 
82KEl-GHS097 
82KEl-GHS098 
82K81-GHS099 

BZKEl-GHSlOO 
82KBl-GHS101 
EZKEl-GHSlO2 
82K81-GHSXO3 
82KBl-GHS104 

82K81-GHS105 
EZK81-GHSl07 
82KBl-GHS108 
82KE1-GHS109 
BZK61-GHS110 

Pb 
PPH 

98 
16 
2 0  
20 
10 

22 
260  
57 
16 
22 

17 
15 
2 8  
57 
26 

199 
17 
15 
4 
14 

15 
38 
26 
I 1  
39 

70 
22 
15 
30 
50 

Zn 
PPM 

226 
23 
38 
18 
18 

16 
101 
195 
40 
29 

93 
18 
53 
101 
125 

152 
43 
35 
26 
48 

49 
136 
38 
39 
61 

118 
42 
36 
31 
153 

PPM 

0.3 
0 . 2  
0.2 
0 . 2  
0.2 

0 . 2  
0.4 
0.2 
0.2 
0 . 2  

0 . 2  
0 . 2  
0 . 2  
0.4 
0.3 

0 . 8  
0.2 
0.2 
0.2 
0 . 2  

0 . 2  
0.2 
0 . 2  
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

Cd 
PPM 

0.2 
0.2 
0.2 
0 . 2  
0 . 2  

0.2 
0 . 2  
0 . 2  
0 . 2  
0.2 

0 . 2  
0.2 
0.2 
0.2 
0.2 

0 . 3  , 

0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0 . 2  
0 . 2  

0 . 2  
0.2 
0 . 2  
0.2 
0.2 

NOTES SAMPLE ELEMENT 
NUMBER U N I T S  

82K81-JSSO36 
82KBl-JSS037 
82K8l-JSS038 
82K81-JSSO39 
82KE1-JSS040 

82KEl-JSSO4 1 
82KE1-JSS042 
82KEl-JSS043 
BZKBl-JSS044 
EZKEl-JSS045 

82K81- JSSO46 
82K81-JSS047 
BZKEl-JSS048 
82KEl-JSS050 
82KEl-JSS051 

82K8l-JSSO52 
82KBl-JSS053 
82K81-JSS054 
82KBl-JSSOS5 
82K81-JSSO56 

82KBX-JSS057 
82LBl-JSSO58 
82K81-JSSO59 
82K81-JSS060 
BZK81-JSSO61 

82K81-JSSO62 
82KEl-JSS063 
82KEl-JSS064 
82KEl-JSSO65 
82KEl-JSSO66 

P b  
p p n  

15 
660 
140 
41 
42 

16 
19 
22 
18 
19 

19 
660 
1580 

12 
28 

51 
28 
30 

230 
16 

41 
17 
14 
13 
15 

94 
26 
20 
15 
22  

Zn 
PPM 

13 
280  
161 
63 
59 

16 
21 
17 
21 
25 

31 
5 7 5  
1340 

38 
41 

51 
105 

5 9  
100 
83 

46 
57 
28 
31 
34 

259 
45 
17 
17 
45 

ns 
PPH 

0 . 2  
6.0 
1.2 
0.2 
0.2 

0.2  
0 . 2  
0 . 2  
0.4 
0.2 

0 . 2  
1.4 
7.0 
0.2 
0 . 2  

0.6 
0.3 
0.4 
0.8 
0 . 2  

0.4 
0 . 2  
0.2 
0 . 2  
0 . 2  

0 . 2  
0.2 
0 . 2  
0 . 2  
0.4 

Cd NOTES 
PPH 

0 . 2  
1.7 
0 . 8  
0 . 2  
0 . 2  

0 . 2  
0.2 
0.2 
0.2 
0.2 

0 . 2  
1.3 
2.9 
0.2 
0 . 2  

0.2 
0.2 
0 . 2  
0 . 2  
0 . 2  

0 . 2  
0.2 
0.2 
0.2 
0.2 

0.2 
0.3 
0 . 2  
0.2 
0 . 2  
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SClnPLE ELEMENT Pb Zn 
NUMBER U N I T S  ppn PPH 

82KB 1 - JSSO67 60 1 5 5  
B Z K 8 1 - J S S 0 6 8  19 2 7  
8 2 K 8 1 - J S S O 6 9  I 1  19 
8 2 K 8 1 -  JSSO70 10 4 7  
8 2 K B l - J S S 0 7 1  32 64  

8 t K 8 1 - J S S 0 7 2  12 1 5 1  
8 2 K B l - J S S 0 7 5  56 189 
B Z K 8 1 - J S S 0 7 4  33 101 
8 2 K 8 1 - J S S O 7 5  128 1 4 0  
8 2 K 8 1 - J S S 0 7 6  17 24 

8 2 K 8 1 - J S S 0 7 7  2s 31 
8 2 K B l - J S S O 7 8  10 20 

, - 8 2 K 8 1 - J 5 5 0 7 9  . - ..20 Je 

Ad Cd NOTES -' SAHPLE ELEHENT P b  Zn A *  Cd NOTES 
ppn ppn NUMBER U N I T S  p p n  p p n  p p n  PPM 

0 . 2  0.2 
0.2 0 . 2  
0 . 2  0.2 
0 . 2  0 . 2  
0 . 4  0.3 

0 . 3  0 . 6  
0.6 0.4 
0.2 0 . 3  
0 . 9  0 . 2  
0.2 0.2 

0 . 4  0.2 
0.4 0.2 
0 . 3  0 . 2  - - --.. 

I 
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SbMPLE ELEMENT 
NUMBER U N I T S  

82-K-91-CRS-121 
82-K-81-CRS-122 
32-K-81-CRS-123 
82-ti-81-CRS-124 
82-K-81-CRS-125 

a2-K-al-CRS-126 

82-K-81-CRS-128 
82-K-81-CRS-129 
82-K-81-CRS-130 

32-K-81-CRS-131 

82-K-81-CRS-133 
82-K-81-CRS-134 
82-K-81-GHS-112 

82-K-Jl-GHS-113 
J2-k-ai-GUS-114 
32-K-81-GHS-115 

a2-K-31 -GHS-117 

B2-K-81-GHS-118 
32- K- J 1 -GHS - 119 
a 2- K - 8 1 -GHS-l20 
37-K-31-GHS-106 
J2-K-81-GHS-111 

a2-ti-81-GHS-121 
J2-K-81-GHS-122 
3 2 - K - 8 1 -3H S - 1 23 
a2-K-8l-JsS-049 
32-K-81-JSS-080 

82;K-al-CRS-1'7 

az-~-ai-c~s-i32 

3Z-h-ai-~HS-l16 

Pb 
ppn 

9 
E 
26 
15 
13 

6 
11 
13 
3 
10 

8 
3 
17 
9 

17 

14 
44 
31 
51 
24 

6 
NJ 

3 
19 
4 2  

9 
15 
18 
81 
26 

Zn 
ppn 

: 5  
I5 
130 
100 
55 

9 
40 
43 
5 
14 

77 
8 
79 

8 
30 

77 
6 3  
44 
55 
89 

15 
5 
6 

43 
1 4 5  

55 
9 

22 
168 
I sa 

A S  
ppn 

0 . 4  
0 . 7  
0.3 
3.2 
0.4 

0.3 
0.4 
0.3 
0.2 
0.7 

0.2 
0.2 
0 . 2  
0 . 6  
0.2 

0 ; 2  
0.2 
0.5 
3.2 
0.2 

0.4 
0.2 
0 . 2  
0.2 
0.2 

0 . 2  
0 . 2  

0 . 2  
0 .9 

>3.2 

C d  
PPH 

0 . 2  
0 . 2  
0 .i 
0 . 2  
0 . 2  

0 . 2  
0 . 2  
0 . 2  
0 . 2  
0.2 

0.2 
0.2 
0.2 
3.2 
0.2 

0.2 
0.2 
9.2 
3.2 
5.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0 . 2  
5.2 
0.2 
0 .2  

JPr4QLE E L E " E N T  
N U M R E R  U N I T 3  

N O T E ?  

aZ-h-3l-JS5-091 
32-ti-Bl-JSS-5dZ 
S2-k-31-JSS-GdJ 
9 2 - h - J 1 - J S  5 - ~ 2  J J 
8 2 - h - d l - J S S - J 6 $  

a2 - K - a 1 - J s 2- ,)a 
aZ-h-31-JSS-337 
82-h-31-JSS-2ia 
82-K-81-JSS-089 
J2-K-81-JSS-090 

82-K-81-JSS-OF1 
82-K-81-JSS-392 
62-K-Bl-JSS-J'i 
Ci2-K-81-JSS-OC4 
J2-K-81-JSS-095 

J2-K-61-JSS-004 
82-K-81-JSS - 0 9 7  
82-K-61-JSS-308 
33-K-81-JSS-C~9 
82-K-J1-JSS-100 

82-K-al-JSS-101 
a2-h-aI-JSS-102 
32-K-81-JSS-103. 
32-K-81-JSf-134 
82-K-81-J$S-iS5 

82-k-81-155-136 
BZ-K-Bi-dSS-lJ7 
32-h-Sl-YJS-027 

82-h-81-HL9-02B 
aZ-h-ai-v. s - 0 2 ~  

F b  
= F ?  

1 3  

1: 
l a  

16 
is  
I2 
23 
37 

47 
13 
1 0  
P 

- 1  

a 
l i  
i8 
i4 
18 

;s 
27 
34 
11 
13 

- 
3 
:3 
16 
1 4  

A 4  
F F H  

0.4 
'J .2  

3.2 
3 . 2  

-3 * 2 
3.2 
0.2 
0.4 
0.7 

41 , 4 
? . 3  

5.2 
c , 2  

9.: 
0 . 4  
3 . 6  
0.6 
0.2 

3 . 3  
3.4 
3 . 7  
0.3 
3.2 

3.2 
0.; 
i.2 
2 . ;  
5.3 

> -  - . -  

.I . " 

Cd N O T E S  
w n  

0 . 2  
5 . 2  
0 . 2  
3.2 
0.7 

3.2 
0.2 
3.2 
0.2 
9.2 

J . 2 
J.: 

3.;  
5.; 

J . 2  
3.2 
1.2 
j . 2  
5 . 2  

5.2 
3.2 
3 . 2 
J.: 
0.2 

5.2 
5.2 
0.2 
3.2 
0 . 2  

- .  
'J 1 - 



. -  . ... . . -- . 

pm BONDAR-CLEGG G. COMPANY LTD. 
130 PEMBERTON A M .  NORTH VANCOUVER. 9.C. VIP 2R5 PHONE ISM) 8850881 TELDC: W352867 

. - -  Geochemical Lab Report 
_ .  

SAHFLE ELEHENT 
NUHRER U N I T S  

B Z - K - ~ I - ~ V S - J ~ O  

~ ~ - K - ~ I - H u s - o ~ z  
8 i -K-81-HVS-J31 

37 - \ -3 l - f lVS-033  
12-K-31-HUS-034 

2 Z - L  -j;-r<j-335 
32-,-a1-*15-336 
;:-h-31-riV3-337 
a 2 - h - 4 I -r(v S -.3 33 
82-K-Bi -MV5-0 j7 

3 2 - K - 8 1 - H V S - 5 4 0  
a7-4 -81 -HVS-3J i  
.j2-k-8l-HkS-342 
i;-h-gl-HV$-045 
32 - ts - 31 - HU S- 3 4 4 

a : - h - a i - ~ v s - o 4 5  

3 2 - ~ - a i - t i u s - o 4 8  

32-K-31-HUS-346 
32-h-31-HUS-647 

82-K-81-MUS-049 

82-K-al-HUS-OS0 
82-K-31-HUS-051 
82 -K-31 -nVS-05~  
82-K-81-HUS-053 
02-K-61-HUS-OS4 

82-K-81-HVS-055 
82-K-81-HUS-356 
82-K-81-HVS-057 
82-K-81-HVS-058 
a 2 - h - 8 1 - n u ~ - 0 ~ 9  

Pb 
w n  

16 
23 
4 7  
4 5  
2 1  

i 9  
7 4  
I8 
20 
21  

30 
54 
35 
27 
49 

13 
2e 
r a  
23 
4 1  

4 8  
1 9  
33 
2 1  
33 

34 
4, 

i ?  
19 

-. 
I” 

Zn 
PPI( 

23  
3 4  
54 
33 
25 

32  
1- -- 

a 
35 
1 7  

3 3  
2 i  
$ 3  
38 
53 

7 
37 
45 
42 

1 6 0  

141 
2 1  
63 
85 

119 

i IS 
35 
.r _ -  _ -  
- L  

3G 

A I  
PPM 

0 ; 4  
0 . 5  
0 . 6  
0.3 
5 . 5  

G.2 
3.6 
3.3 
3.2 
0.2 

0 . 5  
3 . 2  
-3 . 7 
0 . 2  
0 . 6  

0.4 

0.2 
0.2 
0.4 

0.2 
0.2 
0.4 
0.2 
0.3 

5.3 
0 . 4  
i . 3  
2.2 
6 . 4  

5.a 

Cd 
PPM 

0.2 
0 . 2  
0.2 
0 . 2  
0 . 2  

0.2 
0.2 
0.2 
0.2 
0.2 

0 . 2  
0.2 
2 . 2  
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0 . 2  

0 . 2  
0 .z 
0 . 2  
0.2 
0 . 2  

0.2 
0.: 
d . 2  
> . 2  
3.’  

SAHFLE ELEMENT 
NUFLER d N I T S  
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8 2-? - d 1 - HVS -0  6 2 

N O T E S  

a?- t \ -8  I-nvs-063 
az- , -a i -nvs-o64 

a2-t i -91-Hbj-065 
g 2 - ~ - a i - t 1 v s - o 6 6  
82-4-31-HVS-067 

? b  Zn A* Cd NOTES 
F f H  ??H PPM PPI( 
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2a  I /  0 -6 6 . 2  
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APPENDIX V I  

REPORT ON THE CONTINUED INDUCED 
POLARIZATION AND R E S I S T I V I T Y  SURVEYS 

S MIN 1 ,  REDLEDGE 1 AND REDLEDGE 2 
CLAIMS (PROJECT E B I ) ,  GOLDEN MINING 

D I S T R I C T ,  B R I T I S H  COLUMBIA 

AND VLF-EM SURVEYS ON THE MIN 1, MIN 2,  



THE "REPORT ON THE CONTINUED INDUCED POLARIZATION AND 
R E S I S T I V I T Y  SURVEYS AND VLF-EM SURVEYS ON THE M I N I ,  
MIN 2, S MIN 1, REDLEDGE 1 AND REDLEDGE 2 CLAIMS ( P R O J E C T  
E B I )  , GOLDEN MINING D I S T R I C T ,  B R I T I S H  COLUMBIA" by 
C a r t w r i g h t  and D i s p i r i t 0  ( 1 9 8 1 )  is bound separately. 
D r a w i n g  I. P. P. -B-40 1 1, e n t i t l e d  "Geophysical Anomalies", 
f r o m  the report by C a r t w r i g h t  and D i s p i r i t 0  ( 1981 ) is 
included w i t h  t h i s  report as drawing 1101-9. 
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DIAMOND DRILL CORE GEOLOGICAL LOGS 



L o c I l l O N  2WmS. .L7.*- ........ HOLC NO ............... 
SCCTlCN lwoaS UIYUTU .!!?:...... 

U l l T U D C  ....................... 

DIP TCSTS DIAMOND DRILL HOLE L O G  I -  - xeerres ma. ...l*UD. . 0 ..... ""I 
I .I.. . .OI .o IO..L I I CO". , <"I I ................ ............ , I DIP -5 ?1 .................. CLILNT . E m  MY.~I!CS.l~*. _ _  _ _  ._ 

................ I I I OCPARTURC L INCTU 143-W I 
I- 1 -4,. I -s. 

- 
?LI - 

V . 0 "  - 

0.0 

o.n 

5.66 

9.41 

I I .................. -- - .  ........................ 
... I I I I 

I I 

F R O K R T I  Y l Y l . I I Y P ) L . M W . .  E L r w n o u  .I~ILU.~.-L~~.~. .-..... WRPCSC .!... .................. I - CORE 24 .................... STARTED .?u?!r 9*. .l-w! ........... 
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DLSCRIPTIOU 

111.17) 

125.14 - 1 4 - 5 3 )  

114.55 - 14.911) 

114.91 - ?54!JI 

1n.m - 23.151 

125.15 - 23.Y7l 

l25.Yl - n.661 

125.66 - 26.301 

- ..... C - 
.O - 



E ..;. 
26.5 

26.m - 26.48) 

27.28 - 27-51) 

27.57 - X.29) 

X.29 - 42.701 

42.70 - 42.98) 

42.98 - 47-55] 

47.55 - 49.161 

49.16 - 49.74) 

49.74 - YO.35) 

50.35 - 51.51) 

e- to ) r l  l a l s h - r h l h  dolaton.. 
by ormp l r o l  orlda and 11- mounts of pyrlta. Th. subunlt I s  caqrlsed of angular, .hlta f r a g m t s  of 
d o l ~ t a  -+ed by a pq dolabno t ha t  contalm q w r t z  p a l m  rhlch ar8 up to 0.1 CI I n  slre. (kam I l l  1 . d  
r o t &  c. nwscus .  In  th. uppr par t  of thla subunlt. t.0 oran* z o n n  . h l &  are 1.5 0 MI* cut scra%a tho - at m I n c l l n a t l m  of 65' to the cum als .  T k  orange CoIwr In these zones results frm the p r a a n a  of 
mlnuta -mix of I n n  0 x 1 6 .  Thm t.0 xmn contsln angular fragmnts of dotatme darlwd frm th. s w r w n d l n g  
wallroc*; t h l s  Indlcatos that the two zones era fmtts. Ul th ln  thesa zones. & m d r l t l c  p y o l u s l t a  m a t s  f r a t w a  
s u r f m .  Oranps statnod. Irregguls zonm h l d ?  are illled fractwm a d s t  l o c a l l y  a t  an I n c l l n a t l a  of 60. to 
80. t o  the om 1 1 1 % .  Th. fllled fractures becons mra porcus and t h l n m  t w a r d  the b a s  of the sbbunlt. Patchy 
zones ol l l m l h  up t o  6.0 m I n  s l ze  a x l r t  r l t h l n  and edJasnt  to quartz wlns.  

Q u a m  -In. Th. w l n  a n t a l m  f regmnts of earn dolotme. Y e l l  fad. clear cf-vstals of dolmlta. up to 
0.7 m long. I t=  fr .cturr  surfaces and rolds. A r e e n  c h l f f l h  s ta ln  c-nly a x l s t s  w a r  mud? l l n d  fractwas. 

Ww & I o t a .  (*art* Is .bundsnt as mld- and f r a t v r r f l l l l n g s .  CWange I ron s t a l n l q  ocplrs along I r r q v l a r  
frmctum surf- whl& a m  lncllned a t  60. to 80' to the cwa 0x1s. 
cotcur of tk subunlt &?kens )orards Its bu. raflactlng the bcraass In qwrta content. 

Quartz -1" mat mnt.1m r h l h  d o l c a l h  crystat. h l &  I l n  vug,. 

The u p p r  contact Is s h q .  Is lncllned rt 81' t o  the cwa axls. and 1s arked  

Clear  d o l a t h  crvsta ls  cost vugs. Th 

& I o t a .  Quartz m r s  I n  small w l n s  that  are I n c l l n d  from 34. to 66. and u a  up to 1.5 cm thlck. 
Locally th. subunlt Is htghly fractured and the abundant l l w l t l c  t r a c t w e  f l l l l n g  IvaTts an wan- mlow t o  
these zones. T h r r  bds.  o a h  lass than 6 n thlch, of ollw-gmn argllllta s1mI Ia r  tu t h e  v l t h l n  
19.45 - 26.30) m. exlrt M the bottm ol t h l s  subunlt. Inc lus lom of angular. cram d o l ~ b n e  w abunbnt. 
The subunlt ends at a layer t h a t  contalm orange f11Iad f r a t u r n  and pmn dolmltlc arg l l l l te  with l r t r u t l a  
I n s  than 0.4 m thlck. h l a  contact I s  lnc l lned a t  62. to the cwa a ~ l s .  

Q-q d o l ~ t m e .  The mlcur -s I l gh te r  *sards tk b o u  of the subunlt. Ylnor mounts of orang. fll1.d 
l r a c t u r m  p r m n t .  P y l t a  Is roc. but. when prosant. e x l s h  I n  crysta ls  la$ than  0.1 m across thet  are  
d J a c m t  to f 1 1 1 . d  fractures. 
.XI,. 

Q-q d o l ~ t a .  Hlghly fractured and contalm mny m l d s .  Abundant lrm mldes cost th f r a c t w n .  

Cram dolaton*. Abundani reddlsh lron oxldes l o c a l l y  Iwart a redd lsh -b ra  colour to the rob. b s s a  of 
I l s n l t a  up to 1.0 m y ~ o s  a l s t .  Pyro lus l ta  and orange I ron oxldes r e  Ommn on f r r t w a  s w f s c n .  Near th 
b a u  of t h l s  subunlt. I r l n a t l -  statnod by Iron or lda  Dutlln small scala folds. The lamlnstlons are 
subparal lel to the c w m  a l s .  The I r l n a t l o n s  m y  be s t r a a t o l l t l c  layen. 

0-0- dolost-. 
m a  Is brdcan tkcu#wui thls subunlt. % a l l  mounts of I ron oxl& o r a  p r o n n t  I n  z w .  up to 1.0 cm t h l c k .  

M a s s l r  coy dolost- ged lng  d a n r r d  to cram dolost-. 

Cram d o l o t a .  Th. u p p r  c m t d  1s Incllnod .t 55. to  the m a  a l s .  A n r l r  of sbpmral 1.1 t r d w n .  
fllled by m orange Iron 0 x 1 6  Ivarts a b0nb.d appearma to t h l s  subunlt. 
YY. t o  th m a  a ls .  Conontratlms of Ilmnlta and p y o l u s l t e  up to 0.5 cm thlch ocplr I o u l I y  at the b o w  of 
tho 1 U b u " l t .  

0-em d o l a t a .  The u p p r  IO contalm a f a  I l s n l t a  spats up to 0.7 m In slza.  T k n  a n  a l w  8 f u  moly 
p y o l u s l h  conmntratlom along 1r.ctwn. Iron sta ln lng Is p m l y  dwo1op.d on f ractvas.  A plmnar mlutlcm 
calw,  0.6 m ml&. I .  I n c l l n d  .$ an angle ol 35' t o  th m e  a l l .  
mttld .pp.armm d u  tu tho prosono of cram dolostom f regwnta m t m d  by qwrtz-rlch. g w  dolotcsm 
. a + r l X .  

eq dola-. 
m u c u s  b . n . r d .  
trdurn. 

Quartz w l m  are 1.1s than 1.0 m thlch and a m  lnc l lned a t  28. to 58' t o  th m a  

h br&m surf- a m  stalned ye l lw  and a n t a l n  m l n a  mounts of 6 n b - l t l c  pyo lus t ta .  The 

Rn f r a c t w a  are l n c l l n d  a t  45. t o  

The l m r  prt of tk s b u n l t  has a 

mango Irm -Id. ( I l l s  f rdurm IncIInd at 43. to th. ca-o als. 
a l l  u h a 6 a I  p y r l h  crystals. h l &  cclgclu up t o  3S e4 tho rock. u e  asuwl . ted wI+h tho 

A t  *k bn of tho 'Ilbunlt. p t c h y  zones of Ilrulte w p r r v n t  and tk m a  1s brdcan. 

The f r a c t w n  uo Ins 

U - 
ID  



..;r 

52.35 - 53.191 

53.19 - 53.571 
53.57 - 53.861 
:53.06 - 54.171 

54.17 - 55.591 
55.59 - 5 6 . 0 1  

'57.24 - 57.711 

37-71 - 57-95] 

57.95 - 51.911 

:58.90 - 59.161 
- 60.141 

!W.M - 60.901 
60.90 - 60.931 

S0.93 - 62-79) 

162.79 - 65.30) 

Q-q dolatune. P a s l b l e  s k - t o l l t l c  beds M para1 1-1 to the op. -1s. G n a n t r o t l o r a  of p y r o l u s l h  -r 
locally IU th. t w  ol the subunlt. Sull e s u n t ,  of enpuler. u e m  dolostono f r a g i n t s  o m  p m n t .  
Dlsrrlnatd p y r l t e  -s l - l l y  .long k.cturu a t  th - of tk s u b u n l t -  T h  f r a c t v a  u m  l n c l l n d  a t  
15' in the eon 0x1s. Th l a m r  contact Is gadat tonal .  

Crangs dolmiwm. The mlour Is 6. tu lrm s t a l n l q .  The u p p r  contact Is sharp t d  Irregular. ~ o l u s l t r  
bscrrar Incrrarlngly abundant along f r a c t w s  dmnward. 

W a r n  -In. cXmtalns u h d r s l  u y s t a l s  of pyr l te  t h a t  a m  I n s  than 0.2 m In s l x e .  

Wecc1mt.d dolostono. Grey dolostom art by l ractwes.  0.6 e .I&. t h a t  conta ln  -11. angular fragmnis of 
c m m  doletono and d n w  m n t s  of p y r l t e  In a red, l l m n l t l c  a t r l r .  T h  fracture, are subparal la1 to the core 
..IS. 

Qq dolatono. The u p p r  amtact Is g e d a t l o n a l .  Crea dolatow lmlnatl- .  0.1 01 thlck, -1st I n  the upwr 
part  of the aubunlt. P y r l h  and I l l m l h  a n  c m  st the contacts bet- g~ and c rem dolatono. 

Q-q dolatune. Wan* lrm o r l b  f l l l d  fractures up to 1.0 cm rlds mist tkmghart tk subunlt. The f r u t v e s  - l n c l l m d  a t  44' to64' to th m e  OXIS. Qsen argllllte. slmllar to t h a t  wlthln 19.45 - 26.30) but rlthout 
p y ~ l h  cr Ilmnlte, ormrs  w a r  the larger.  I l l  I d  t r e c t u r a .  L l m n l t e  msses. up to 0.5 m In ~ 1 x 0 .  do -r, 
h-mr, wlthln dolostone. lh dolortom I n  this subunlt Is locally brecciated. 

Yhlte doletono. Pyro lus l tacca td  Imlnatlons are praant .  D o l o l t l c .  o l l - p w n  arglllm-s Ieyam up to 
4 m ml& thot mntaln l l m l t e  masses up t o  0.5 a across. arm present .  Ru a t t l t u c b  of W d l n g  Is subparallel 
to the op. 011s. 

Q-q dolostme. The upper fr mtlstres a m  s t a t &  by Iron oxides. Llght crange. angular blobs up to 0.5 m 
In %Ire ond u k e & a l  p y r l h  crystals I u s  than 0.1 e I n  slzo are abundant throughart. Pyrlte Is present up to  5 
v o l w  I, and the oange blobs omprlse frm 5 t o  10 v o l u m  I. 

Grey to o l l v c q m n  dolostom. Grey. gadlng to 0 1 1 v c p -  dolatom downward. The o l l r r g a a  mlov 1s c u v d  
by lnt rbrdded lmlnu of o l l r s g w n  argllIlta t h a t  a m  I n s  than 0.2 Q t h l c k .  Craw0 I I m n l t e  blobs I n u e a u  
In abundano darnward. 

ouartz wln. The w l n  contmlns frngnants of pq and uam dolortons. L l u m l t a  bleb% and mhddral p y r l t e  
crystals I u s  than 0.5 n In s t r e  o c c v  st the Contact of the quaria w l n  .Ith dotartone. 

Qq dolatune. 
less than 0.1 a thlck. Fractvr- am awe c- st the tap of t h e  subunlt. A t  tk botto of t h e  subvnlt. red 
coatings m fractures h w a  0 crenulated I p p u a n c r  and m y  porslbly be staatolltlc. broluslte and 
.quldlmnslmal llmlh masses I n s  than 0.5 e I n  slxa a m  c- on f r ac twe  surfaces. 1.0 dolomltlc. o l l u -  
g r w n  arplllacrara layers up to 1.2 a thlck. a m  near 114nlte blobs rhlch are 0.5 cm I n  SIxe .  

W a r n  w l n .  Th. w l n  contolns anpuler rhlte. dolcst- f ragmnts up t o  3.0 a In ~ 1 x 0 .  

(cq dolatune. The u p p r  p a r t  contmlns wmrous O l l - r m n  d o l m l t l c  .rpllIlte l a y a n  t h s t  are less than 3.0 m 
thla. The e r p l l l ~ s  layer8 o c c v  r t t h l n  Ilmnlte bonds. The c a l w  of the subunlt padm downward from pq 
t o  QU. 

wart2 -In. 

W a n  o r p l l l l h .  
0.1 m t h l d .  a c v  r l t h l n  the prdomlnant b r o m  arpllllte. me lmln.tlons are folded and h l g h l y  c o n t o r t d  but 
th m o l  I .+tltu& of m d l n g  Is subparal 1.1 to th mn -1s. L l m l t e  blobs loss than 0.5 Q In size 

The argllllte l a l n a t l o n s  are l n c l l n d  a t  M. to the ca-a 0x1s. 

Iron a l d s  ccnprlvs IO to  I5 v o l v m  I of th rod.. Iron orlds lccal 1y 111 I s  frsctwes *hot a n  

The u p p r  contact 1s lnc l lnsd a t  39' to the eon u l s .  Lmlnatlons of o l l r s g m n  argllllte. 

m n s t l M e  SI of the rock. 

( c q  dolatune. 
and .p. l l n d  .tm & l m l ~  a p t a l s .  Ru upper cont.ct ol t h l s  subunlt I s  Irr.puIr on6 I8 subparallel to th 
w e  mIs. 
fractures. Fr-r rr l n c l l n d  a t  35. to the m e  0.18. )(ra the botte of t h l s  subunlt. bonh of I l m l t e  
an4 p r o l u s l h  .n Incllnd st 41. to th arrr at.. 

I(..sl- gq & l a t a .  Numerous q u o m  wlm I u s  men 1.0 e *I& .n prnant. U.ar the bottom of mls 
sIkuntt r h l h  dolatom on4 wang. Iron 0 1 6  -1st w l t h l n  quo& rlla. 

(tang. or uem d o l a * w  blobs .n locally prosent. 

Pyrolualtr and p y l t e  a n  w e  dundent noor M. u p p r  antact .  

C n l t l a ,  up to 1.3 m In dl-tmr. -1st 

S c u  pyToluslte oco1rs olorg 

t 

1 
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DESCRIPTION 

163.30 - 6Y.221 

(6.1.22 - 68.891 

168.89 - 72-07) 

0 2 . 8 7  - 19.701 

179.70 - 8Y.Y7l 

Dart. o l l r r p m n  tu p"" r g l l l l h .  Th. vpl l l lh  Is 11cec.w) and l a l n a t d .  T h  ImlnatIom a0 f o l w  but 
the ovua l l  m l t u b  of bmddlng Is subparallel In the cwa 0x1s. b n d s  of orangs d o l o l t a  OCN mar quartz 
-Ins.  L l - l t l c  lay- -r dm pvroluslto bands. Lad1 Iy,  the att l tud.  of Ilmnltlc layers Is para1 1.1 tu 
the m axls .  
1101 tar and 4 abundant b n w a r d .  

Dark o l l r r p w n  to pay rgllllta. 
mnrolut.6 and folded but thelr o w r o l l  awltubs Is subpaal le l  to the a r e  axis. In  the I-. pq portion. tho 
I r l n a t l o n s  em d l s p l m d  by . Icrofr&um. Clay minerals a locallzed In the m a s  of folds. Quem r l m  up 
to 17 a t h l &  w -. Quartz mlns ~ g .  m n t a l n  b l a b  of argtlllte. f f e a  dolmlt. and lor- blabs. up tu 
7 m, of a brQn m I n w a I  whlch my ba ferrcm dolcstom. F r s c t v o s  em ram and h a s  preferrod Plentatlon. S a e  
fractures contaln l l m n l b .  Pyrlta Is unccmmn. 

Bay aqllllta 1s InterbedBd d t h  orange dolastone and t h l n  clay bands. 
o w r a l l  o t t l tucb Is subpra l la l  to the m a  axls. M I u o f r a C t u r ~  occv m dark. t h l n  p l e n a  I n c l l n e d  o t  7)' to 
90' to  the cwa .XIS. The uppw part of the subunlt m n t a l n s  abundant I l s n l t s  as s t a l n  and f l l l l n g  f r u t v e s .  
and p v r l h  cubes whlch .c1 up to 1 m In s l z s .  The quartz mlm a n  l a 5  than  1.5 m thlch. Tmard the bare tho 
colwr pedes r q l d l y  tra io blnck. 

Black u g l l l l t o .  
present en quar+z w l n s ,  1 . 5 ,  than 0.2 CII thlck, Inc l lned  a t  80' to  90. to the CVI arts. Lmlnat lons local ly  
w h l g h l y  contcct.6 and Cut by mtcrofrsctura. The moral I a t t l t u d .  of the l a l n a t l o n s  Is subpsral IeI to the 
-0 asls. L l r n l h  locally cmsos the rodi to ba annw.  A f u  t a n - b r a  c l q  l a r n  o x l s t  and w 185% than 
0.3 m thlck. Th. larger quartz w l n s  a m t a l n  crom and orange d o l ~ b m  mer the w l n  c o n t d s .  - I t .  Is 
prosent I n  -nts -.to IS and c-ly o c a n  In cubes up to 1 CII In s lza.  

Elack io pay r g l l l l h .  SImIIar to 172.87 - 79.701 I but contolm thlckor gay layen.  Tan bands - 1 s t  l o o l l y  
and YO up t o  0.Y CII t h l a  and a m  hlgh ly  contorted and foldad. MlaofractKlmg Is c- arid Is lncllrud a t  YO. 
to 80' to th avo =Is. h a r t 2  m l n s  u s  t h l n  and parallel to the f o l l r t l o n  . ! th in  the r d .  L I ~ ~ n l t o  Is c a m n  
m a  quartz m l n s .  P y r l h  cub... whlch usually o m  la. than 0.2 tn In slza, but whlch m q  be up to  0.7 a. 
-In up to ZS of the red. 

L l l a l h  ond p * r l h  locally conrtttuts appr0x1.ately IS of th rod. prlh ~ s t a l s  - 
lhls subunlt padas b n r a r d r  f r m  o l l w - p m n  to gay. Lmlnat lom em 

T h  clay bonds a m  folcbd but thelr 

A l t a n a t l n g  black band5 and thlnner prl bands -1st. The best d . f l d  iollatlon f a a t t r a  

(81.08 - 81.22) 

183.41 - BJ.Y9l Black., grophltlc, f a u l t  g w g s  m n t a l n l n g  tan and pay a r g l l l l t a  fragnsnts. 

Sal- mlOur.6 fult pugs.  

18Y.Y7 - C4.171 81.br k. grey argllllto. 
Locally.  Illonlte Ormrs wlthln th pw l a y e n .  a a r t z  w l n s  contalnlng we- doletone. Ilmnlto and orange 
c a l c l h  u a  prawnt. Th. quartz w l n s  Incraasa In abundance downward. 

51mIIsr tu (79.70 - 85.Y7) I bm m t a l n s  l n t e r b d d o d  red and ornngs bands of dololtone. 

186.17 - 87.051 Bay to g m n  argllllto. 1ntrbedd.d. masrlve. gray and g w n  a r g l l l l t a .  

Quartzlto Interbedded locally 4 t h  ergllIlto 1 I l t h o s g l c  unlt 6a and. locally. 6cl 

Th. quartzlto hos no wl l  b f l n e d  l r l n a t l o n s  and contalns n u m r a s  bands of Intubeddsd u g l l l l t o .  lk qwrtxlto 1s r d d l s h .  
goen (r pq and c-ly has 0 RYttled g p e r a n a .  
90 Qprm, r e l a t i n  tu th. m als .  

The a r g l l l l t e  l a l n a t l o m  h a m  hlghly r a r l a l o  I n c l l n a t l a s .  ronglng f r o 1  26 to 

187.03 - 89.09) 

(899.18 - 89.28) 

109.28 - 92-56) 

192.56 - 92.711 

Rsddlsh qwrtzlto. Th. u p p r  and lwer mntscts  era gadat lonal .  YIc-s o l l w - g m  o r g l l l l t o  beds. lass than 
0.7 a th lch ,  en c- ond o f t n  a m t a l n  I l m l t o  blabs. Interbeddad pry q w r t z l h  oxlsts. The orroll r.6 
colwr Is -4 by N m r w s ,  up to 3Y VOIUI. 2, r d  blabs rhlch co 108s than 0.1 e In s lza.  The red =Inoral 
rq b. h.o.tlta. 
wlm.  up to I5 m m l c k ,  u m  present. L l m n l t o  blobs conlsnly a l s t  In q w r h  mlm and ranch 1.0 Q In sire. 

OuSm w l n .  

Th. atiltud. of bandlng wl th ln  tho quartzlto Is lncllned a t  46. tu ttm avo mls. lhrmo qwrtz  

to o l l w - g r n  r g 1 1 1 1 h .  
tin CQ. 0x1s. b n w u d ,  tin l a l n a t l o m  o n  cmr0ld.d. An unld.ntlfled p r l u e t l c  (rang. =Inern1 loss m n  
0.2 m l a g  ormrs parol 1.1 tu tho I r l n a t l o n s  nnd Incraa- In  .bund.- b n w w d .  
In s lu w pr- wtth ln  ond n m u  q h  vmlns. 

SKh w l n  ymrtalnlng u-om d o l a t u n  frogmntr lass m a n  1.0 m In slzo. 

F l n l y  l a l n a t d  w l t h  mltornotlng gq and p a n  bands l n c l l n o d  ot 75' tu 90. tu 

L l r m l t a  blabs up tu 0.1 c. 

C 
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192.71 - 93.701 

(93.70 - 94-20> 

[94.20 - 55.7)) 

195.75 - W.05) 

El& to w r g l l l l h .  B l d  and g o y  l a y e n  am l n t r M 6 d .  
a n m o d .  A t  w locale. w sot of foldml I r l n a t l o m  Is sharply t w r l n a t d  bv l a l n t t l o m  l n c l l m d  a t  44. to 
the - -1s. A I m r g .  qwrTx w l n .  19.0 m thlck, contalra 
2.3 a In slxe, a n d  I l m l h  r h l h  Is concentrated mar th. quartz w l n  cont&s- 

(coy to b l d  r g l l l l h .  
d l s p l a c l n g  th. l a l n s t l o n s .  
locally In the l l g h t r  layers. 

( c w n  a r g l l l l t a  layen mst r e  0.4 m t h l c k  ere In t e rbeddad  r l t h  quar t l  w l m .  
am l n c l l n e d  et 50. t o  60' to tk m e  axls.  The quartz content Incrsasa d w n w r d .  PyTolusltm a d i t s  I n  the 
q w m  w l n s .  
p r l r r a t l c  o a n g a  ~ I n r a l  e x l s t s  I n  a r g l l l l t a  .lm I t s  long a r l s  para l le l  to th. l a l n a t l o n s .  The abvndsnw of 
t h l s  orange i l n u e l  1 n u r a l . s  dwnward. The attitude of several quart2 alm Is subparallel to the t ~ 1  a i l s  and 
In them l o c m l a  tk f f e n g a  mlnual  cross-cuts th. quartz w l n s .  Ownward. and  near th. base. quartxlta la- 
Inmaan. Ira stelnlng I s  ommn along b r a a n  surfcan. 

Ollw-gem a r p l l l l h  Intubadded r l t h  quartxlta. 
q u a r t z l t r e r g l l l l h  &act Is parallel to tk m e  u 1 s  and cmslsts of 151 Ilonlta I n  patchy zones up to 4 m 
" I d . .  A t  th basa Is dsr* 01" a r g l l l l t e .  The lomw contact I s  lncllned a t  43. to th. -e .XIS. 

I n  the uwor prt tk I r l n e t l o m  e n  hlghly  

calclta and cram dolatone frqmnts up tu 

A l t r n a t l n g  l a y a n  up to 2.0 m t h l d  - hlphly o a o l u t e d  4 t h  D I c r d r . c t v u  
The i l u o f r a c t w a  e n  lnc l lned at  50. to th. cva ails. Iron stalnlng exlsts 

L a l n a t l o r n  In t h e  g-wn loyen 

L l m l t e  a l s t s  I n  and near soma q w m  rslm I n  bleb, up to 2.3 m In slxa. An u n l d e n t l f l E l  

The tcv of m. subunlt I S  ~ I C - Q I I  ol lrc-n a r g l l l l t a .  lha 

~ r a b n l n a n t l y  quar tx l te  IIltblogIc u n l t  6.1 

196.05 - 100.011 (cwn q u a r t i l b .  
0.2 a t h l &  end do m& h a w  ~z* rm fflentatlon. 
The rad co lp t r  I s  h tu local cmcentr.tlons of e red ~ I n r a l  rh lch 4 y  br hmatlte. h l l  p y l t e  cubes less 
than 0.5 m In .In occw rlm the red mineral. The l a l n a t l o n i  wlthln thr rob. a m  o n l y  locally - 1 1  dew1op.d. 
A I l - l t .  fllled fracture, 1.0 a thlck. Is lncllnsd e t  35. to the oxo a l s .  An wan90 c a l c l t e  W l n ,  0.5 m 
thlck. Is l n c l l n e d  at 25. to the or. 0x1s. 

Thln g w n  . r g l l I l t e  layen p l n  the 4 a 1mmlnat.d eparancs .  Th. layan we less than 
The subunlt Is - st tho tcp end g a b ,  dwnrard to rad .  

(100.01 - 100.14) Tan u g l l l l h .  

the o r e  a i s .  

Ih. rodr has a foll.1.d a p p w s n c e  &,e to the parellel a r r a n p m n t  of q u a m  w l m ,  lrhlch C. less 
t h a n  0.5 a thlck, and e p r l v s t l c  oran@ mlneral lass than 0.1 CI long. Th. tollatlom are lncllned m t  46. to 

1100.14 - 101.231 6rr)l quarhlte .  The uppr  contact Is l n c l l n e d  at 40. to the m e  0x1s. 

An unl6 .nt l f led  ffanpe iIneraI, less than 0.1 m I n  slze, 1s local Iy C a m n .  

The u p p r  par t  of t h e  s b b u n l t  1s f0ll.t.d 

d u  to pyroluslte- and IIlonlte-fllled fractures Inc l lned a t  51' to the m a  arts, whereas the 1- per t  of the 
subunlt has a .o+tled e p a r e n w .  

l101.23 - 101.57) 8urgundy-r.d argllllta. The a m t a m  of t h l s  subvnlt are not n l l  deflned. Th. rodi Is folltted duo to th. 
pare l l a l  wra-nt of a p r l v s t l c  red i l m r a l .  rh lch m y  be h r r a t l t a .  I n c l l n d  d 20. to the cffa u l s -  
Ius man 0.5 a thlck, of c l a y  minerals, whld! are parallel to me follstlon. occv l a a l l y .  

Ea&. 

1101.57 - 101.871 Wasslve, mottled, groy quar t z lh .  The roc* locally Is r d  h to Ira s t e t n l n g .  Wlno mounts of p y l t a  and 

h r u t l t a .  In b l a b  Ins t h a n  0.3 m I n  slza. erlst tt th. bottm of *he subunlt. The rq, & t l d  a p P w r m  Is 
dw to pyrolutlta awtlngs m I r regular  f r a c t w n .  

1101.87 - 103.35) %&a a r e .  T a  z-s. each 10 (I long, of ten faul t  breccia are soparsted by burgundf mrp l l l l t v .  The f a u l t  
b r c c l a  mntalns frsgmnts of o l l r r g r w n  argllllte. 
q w r h  and u e m  d o l a t a n  ox l s t  bet- g a  erpllllt. l a l n s t l o n s .  

Danward ,  the I l W D l o g y  Is goy qwmlte .  A t  the  bot-, 
Thr l a l n a t l o m  a m  convoluted and a n t e l n  

l u l l  hrutlt. palm. 

1103.35 - 103.951 h e r t z  Wln.  COnteIns angular frsgnsnts of o l l r r g r r n  e r p l l l l t a  end QIL dolatone. Py7oluslte Is mnmn 
locally. L l r n l h  blabs up to 0.7 m I n  slxe era mbundsnt along th. amtact. of thr q w r t z  w l n .  

1103.95 - 105.461 6 r r n  qwr tz l t e .  L a y a n  of o l l w - g o a n  mrpll I l te.  0.2 m t h l d .  .CI para1 tal tu the coru 0x1s. 
1 1 - l h  In bl&s l a s  m a n  0.3 m In slxa eIlst I n  ff mar th. a r p l l l l t e  Iqm-s. 
rhlch cmtalm blobs of llmnlt. Ins then 0.4 m In slza. 1s para1 1.1 to tk cm mtls. 

1105.46 - 113.51) a a  u g l l l l t a  tntuboddmd r l m  quar t i l ta .  O u w t x l h ,  S I D I I ~  to m e  d m l n  (103.9Y - 1W.461 m. p r o d m l n o t e s  
mmd o m r s  I n  I q a n  mtt a l t u n a t a  .I* arpllllta l a y a n  rhleh o m  I u s  than ¶.O m t h l c k .  
p r l m t c  oran- d n r e l .  Ius m a n  0.3 m I n  slxa. u l n l y  axlsts I n  *k q w d x l h  I a ~ s  
a l n l y  als ts  I n  tk rpllllta layor's. 
1.F.. 

U l n a  m n t s  of 
A q w r t z  -In, 1.5 m t h l d ,  

An u n l 6 . n t l f l . d  
p y o l u s l t a  

L l m l t e  blabs, less t h a n  0.2 m I n  ~ 1 x 0 .  also a l s t  I n  tk arpllllt. 

:s I 
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mol can -TIoI 

Arpllllh Illthologlc unlt  Sal 

b b s s l n  to l l n l y  I r l n c h d ,  b la& ff m rgllllte r h l c h ,  l o c a l l y ,  Is Iron-statnod to wanp., Is tk p r e d a l n a n t  Ilttplogy. 
Flsslllty Is l a a l l y  wll 6enlapsd In the f l l u l y  b l e d  Ianlnated argllllt.. L a l n a t l o n r  w l t h l n  the mrglltlh usual ly  a m  c m i r r e d  
and m1aofrsctv.d.  and. local Iy. m m g l e * . I y  &sent. F‘yrlte g n a a l  Iy Is lass than 1 per mt. but. local ly ,  Is 1y1 abundant. 
P y r l h  usually acun .I small cubm surrounded by quart. p r e s s u r a h a d 0 . r .  

lll3.Sl - 110.721 Black rpllllh. Flrslllty Is h l g h l y  dsrs lm and Is l ~ l l n o d  e t  39’ t o  the mrr axls .  The u p p r  15 m 01 t h l s  
subunlt Is pr.dollnantly F a p h l t l c  l s u l t  pouga. mlts I s p n  of a r g l l l l t e  and brm clay la)..- 1-1 t h a n  0 .4  CI 

th lck  dsflm tha In-lnatlons. The lmlnat lons .c. h l g h l y  contorted and mlcrofrsctured. and are I n c l l n 4  a t  72’ to 
thm OLT. erls. Pyrlta 11 ram but, when present. e x l s h  as c u b 5  up to 1.3 m In s l m .  
along l r e c t w e  svf- .  h a r t 2  w l n s ,  up to 12.0 cm t h l c k .  ccmtmln angular l r a g e n t s  of cram dol=tona and 
bl .dr  a r g l l l l t e .  

Iron staInln9 Is c- 

(120.72 - 125.19) 0rango-tlnt.d rplllltw. l h l s  subunl t  Is a ~ s l v a  and th. mlaw prabsbly Is du to Ira, stmln. Up to IS p v l h  
mxlst, .I cubes Ins t h a n  0.1 m In i l z e .  Th. l o a  contact I5 sharp but lrreguls and Is lncllnrd a t  22’ to the 
core - 1 % .  Hlphly cmtorted I n l n a t l o n s  -1s t  locally. 

(lZS.19 - 128.09l Bled  +u g a y  a r p l l l l t e .  h uppa and l o a  contacts a n  gadsttonal. A l o l l a t l o n  Is cbf1n.d by IImt g a y  
bands, lesi than 0.1 m thlck. l n c l l n d  a t  75. to 90’ to t h e  cuw axis. 
bddlng. Intense mlcrolracturlng h a r l n g  o b l l t v a t e d  the f f t p l n a l  bddlng. Y.v Irregular tan c1.l bands, Ins 
t h a n  0.4 m t h l c k .  era pr-nt. PyTlta, rh lch Is present In  mounts loss than IS. - I s h  as whedral cubm up to 
0.0 m In  s l r s  that em svrwnded by quartz wassurcshadws. 

Orange to g - 0 ~  r g l l l l h .  I r r q u l a r .  b l e d  
argllllte ban& less than 0.1 Q thlck e x l i t  locally. Oranga a r p l l l l h  g e d a  dwnrard to rw a r g l l l l t e .  

T h l s  follatlon da hot r q r e m n t  

Pyrlte alm a c u n  n l u l l  Irr.pular msses. 

1128.09 - 130.391 Massln ffange argllllte Is h a r d  6. )o It5 slllcrvs n e t u s .  

llW.39 - 152.761 Black to goy r p l l l l h .  A l t a n a t l n g  I a y e n  of black and gay rgllllta, up to 7 a t h l c k .  a n  mll  I r l n a t d  mnd 
Imlnatlom a n  I n c l l M d  at 75. to 90’ to the c w a  .XIS. 
p r a l l e l  tu tk con =IS. (kar tz  mlnlng 1s o ~ l l l ~ n  and usually Is paral le l  to tk I r l n a t l o n .  F r d u r e  s v f a c m  
l a a l l y  arm Iron stained. Irregular mssn of pyrl te ,  which em 1 0 s  than 0.7 Q In size. ccmprlse Ins  than IS 
Of th. e. 

1132.76 - 137.47) Brdren w e .  

Th. l a l n a t l c n r  l a a l l y  c1 mry conro1ut.d and em 

Tlm tm 5.0 ca 1s g q h l t l c  p a d s r  t h a t  probably Is f u l t  -9.. T k  rmalnder of th. srkunlt Is 
b l e d  arpllllte W l V I  hlghly c m t d r d  Imlnat lons .  Quart2 n l n s  a m  c- and urually c m t a l n  I lon l ta .  
L l w n l t e  1s also a n m n  a, fracture svleces. 

1137.47 - 145.091 F l w l y  I n l n a t e d  black argllllte. The I r l n a t l o n s  m r m  Q O N l O t d  &e to m l n f f  d l i p l r m e n t s  al- m l c r d r d v a a .  
A t  s e r ~ a l  l a a l n  the l a l n . t l o r u  a m  p a r a l l e l  to the cor. mds. HOI~IC. the I r l n m t l o n .  g w a l l y  C. l n c l l n d  
a t  5’ t o  85’ t o  th w e  0 1 1 %  Pyrite. local Iy.  Is con-tratd I n  bands and .rlsts In r m n t s  less t h a n  IS. T h  
p y r l h  Is up t o  I m In s l r e  and g.”.ralIy Is surrounded by a quartz p m s v c s h . d a .  Thls subunl t  s-.t 
r e M b I e s  t h a t  ut 172.07 - 79.701 m In k n t  Hal- Fonat lon.  but da not, h x e n r ,  n n t a l n  any of th. t a w b r a n  
clay layers t h a t  a n  c- I n  k n t  Nelson FOrnatlon a r p l l l l t a .  

C - L I 
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16-10 - 10.321 

110-32 - 10.67) 

110.67 - 18.59) 

118.59 - 10.121 

121-61) 

122.11 - 26.211 

Irn.2l - 2n.W) 

147.25 - 47.551 

147.55 - 60.141 

Flsslllty I s  8 t r m g l y  amlq8.d and I s  I n c l l n d  a t  25. to the am 0x1s. T h  r e  I s  p1tt.d 6. to bulds ,  cortd 
.Ith Ilmlt.. m.t n 1 6 s  man 0.2 'm In  s l i e .  Th.u roldr probably reprount arr0d.d pyrlt.. Mlnff pvrlt. 
. x ls ts  as u h d r e l  crystal8 up to 1.0 m In sli., .Ith qwrtz p r . s r v r s h d a s  8 v r w n d l n g  the pylt.. L l m n l t o  
and p y r l h  mako up IO$ to 15s of f i n  roc*. 

RobobI. fult rono. Lithology I 8  s l d l a r  to 16.74 - 10.32) I but r e  Is br&on Into  - 1 1  fragmntr. 

Lmdndlom o x l s t  but n 0mtOrt.d and d1splr .d along m1ootractur.s. Quartz s t r l n p n  alu, shm dlsplacmmt 
along LI=vafr.Ctures. 
l la lh n pr-mt. 11111~ 1" hablt  to that I n  16.74 - 10.32) I. but axlstltut. only I S  t o  3S of t M  rock. 
lrm s ta ln lng  I s  prmltrnt m Iractv. svfac-. S.raral zones of pordsrd argllllte, rhlch probably era faults, 
.n 1oCet.d a t  11.72 I. 16-53 I. 16.83 I, and 18.56 m. 

~ m m  stalnlng along f r a c t u r n  I S  porveslm. 

Cuartz r l n s  -nly .c. I r m s t m l n d  orango and umta ln  a gm clay mineral. I'Flt. am 

0 - 
10 

I , 
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(70.11 1 

(13.16 - 74-02) 

(16.25 - 16-32] 

181.08 - 81-69) 

(82.21 - 8Z.%I 

191.26 - 92-32)  

195.58 - 95-60) 

(96.11 - %.15) 

l lM.091 

(114.421 

-1" brlw l a l n a t l o n s  a m  p r s u n t  and a m  subpara l le l  to the CII. u l s .  

P 0 r d r . d  a r g l l l l h  u n t a l n l q  p r l h  f r w n t s .  

Dark gm r g l l l l h  . I t h  l a l n a t l o n s  subpara1 1.1 to the ccd-m -1s ccmtalns ffanga calcite spots loss than 0.1 m 
In slze. 

%d.rrd agllllts c m t a l n l q  p y l t e  hagg4nts. 

Us11 1 a l n a t . d  ergllIlts. 
In  size onstltutn up to IS of the red.. 

Abundant quem strlnqers that - l y  a m t a l n  mange c a l c l t e  t r q - n t s  and g a n  c l a y  minerals. 
of t h l s  subunlt  tha rtrlnpsrs .c. ruLvaral1el to the CQT a i l s  and are  p a r a l l e l  tu the argllllta l a l n s t l o n s .  

P 0 . M  s g l l l l t e .  R o b a b l a  fmlt zone. 

C h a r u t r l z e d  by I r l n a t l o n s  that II subparal  1.1 to th. cam 0x1s. 

Probable fault z a .  

The d a h  0"" mlow probably Is dw to chlorite- 

Probable f p l l t  zona. 

The Ilrlnatlorp mre emnulatad and rapidly d o n g  thslr  s+tltud.. Py~lts up to 1.0 cm 

A t  the bo++a 

B r a n  a p t ,  a- present and -tltute up to 
5s of tha rock. 

Fine l a l n a t l o n s  l n c l l n d  S, 19' t o  the cam 8x1s. 

Lalnatlom lnc l lned  a t  31. to th. core 0x1s. 

(116.56 - 119.19) 

1119.69 - 120.461 Abundamt n a r a  quartz r l n s  rlth Chlfflte al torat lon z o n a  edJscsnt to the w l n s .  

1123.40 - 124.09) 

Abundant quartz w l n s  t h a t  constltute up to 3M of the r d .  

Wartz w l n  c o n t a l n l q  orange c a l c l t a  f ragmnts h l c h  are 3.0 cm I n  s l z a ,  bloc* aqllllte. chlmlte and la- 
p y r l h  cubm r h l c h  are up t o  4.0 a In  slze. 

Abundant n a r r a  qwrtz wlm r l t h  chlmlta altoratlon adJacent to the w l m .  

A Iarg.  pyrltm mass. 4.5 a In size. rlthln m s s l w  a r g l l l l t a .  

Y e l l  Imlnattsd w - 0 ~  a g l l l l t e .  

Abundant quart2 w l n s ,  g.mralIy I n s  than 3.0 m t h l c k ,  .Ith c h l f f l t e  a l t a a t l o n  adJaont 

(131.29 - 131.99) 

I 135.1 1 ) 

(139.14 - 140.52) 

1140.21 - 146.001 

1149.35 - 152.59) Abundant n a r r a  quartz w l r u ;  sIn11ar to 1140.21 - 146.00) I. 

(152.91 - 153.14) 

L n l n a t l o n s  are lnc l lned  a t  21' t o  the CQT a i l s .  

t h e  q u a r t l  wln l .  

C h a r a c t r l z d  by muhsdral p y r l h  crystats t h a t  a n r a g .  1.5 a I n  slxa and eomtltute up t o  3S of thr roc*. 
c r p t a l s  -nly have quartz presswe s h a d a s  s w r w n d l q  t)wr. 

Quartz w l n  t h a t  m t a l m  rounded p r l h  masses rhl& are 0.5 a In s l z a  and constltuta up to 101 of the Wln. 

Abundant n w r a  quartz wlns; s l m l l a r  to 1140.21 - 146.001 m. 

P y l t e  

(153.77 - 153.94) 

(154.08 - 150.29) 

115n.41 - 159.58) Wart2 r l n .  

(160.23 - 161.121 e.*, p d r e d  wpllllte that -tal- 5S p y l t e  frag-nts h l c h  are 1.15 than 0.1 P In SIIa. 

OOUO.. 

% a m  r l n  t h a t  untmlm an u n t b n t l f l d  m a n g s b r m n  mlner.1 & I &  a l s t s  as l a w  c r f a t d a  up to 1.6 o In 
S I Z L  

Rob.bh full 

(161.14 - 163.30) 

1165.91 - 110.60) Abundant -0. qwrh w l m  ocatr; s1mIIar to 1140.21 - 146-00) m. 

(169.21 - 169.30) V.ln mnrls*l of 2 M  qua& and an unld .n t l l1 .d  b r o n  m l m a l  lrhldl oxls*l n c q s t a l s  up to 1.6 m In  SIIe. 

(114.65 - 111.42) 

(171.42 - 177.10) e w ,  pabrd u p l l l l t e ;  f u l t  goups. 

KITE: L m l n r t l o n s  WQ 142.00 to 117.10 are para1 le1 to th. ca-0 als. 

W(FKLL 

Abundant n u r a  q w r h  -.IN; s l m l l a r  to 1140.21 - 146.00) m- 

1- I 
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DESCRIPTION 

s-: S t r * ( r r *  To test  lnducrd polar lzat lon m-aly and 

Do.rr)pla d l s t a n a  f r a  b l l l  %ha& f l m  to o l l r  at round surf-. 

-bn 

W -119 

yxI(T #am -1IrN 

&-q dolaton and 1ntuhdd.d rgllllt. Illtlmloglc unlts 6b.c) 

0x00snoo1 at dqth. 

T H  dolatmm - l y  Is broc.=latd. - I a l n g  engular. cram d o l ~ t o ~  l r a g a n t s  I n  a ray m a t r l x  of d o l ~ t o ~ .  T h  cmm 
fr-b cmstltutw up t o  20 t o  25 pr a n t  d tito rock. w up t o  0.1 a n t l r m  In  s l m  and do not h a m  e p r a l r r e d  orlentation. 
0 l I 1 c ~ 1 . n  r g l l l l h  Is I n t r b 0 d d . d  11th th. dolos-. and p n r a l l y  u l s t s  In  layers 1.15 than 0.1 cent la i r .  thlcb.. Losolly,  tk 
r 9 l l l l h  l a m  o m  oren9 6u to I n n  stalnlng. Th a r g l l l l h  1 m - n  a m  l n c l l n d  a t  60 t o  7 0  d.ra to tho m e  0x1s with tho 
lnclllutlm bcrrslng da th bl.. T H  rpllllt. 1.y.n l o c a l l y  h m  a crmuleted q p a r m n  ha to o f f m t t l q  by m 1 c r d r r t v . s  
rn foldlng. ham ulns and f l l l l i ~  - c- and f r r p u n t l y  sontnln s u l l ,  angular. c r o a  d o l a l h  crystals. 

13.05 - 3.511 

13.51 - 3.671 

13.61 - 3.811 

13.81 - 4-20) 

14-m - 4.541 

14.54 - 5.181 

15.18 - 5.531 

15-53 - 1.931 

11.93 - 8.651 

11-65 - 8.61) 

10.67 - 8.951 

E r u c l m t r d  poy  dolosinno rlth ma. angular f r a g m t a  01 dolatom In a roy dolatone m t r l x .  The cram 
fr-b w less man 0.1 Q In slzo. N u l ~ u s  dolmltlc a r g l l l l t a  I a p r s .  .ad! loss than 0.1 cm thlck, Y O  a t  
th tup of th subunlt and w lncllnd e t  10. t o  th coro uls. Locally. th ergllllt. 1q.n ora orang. ha to 
lrm stalnlng. Th w a n p  a r g t l l l h  l a p -  c m t a l n  I o n t l c u l u  p y l h  msses 1-1 than 0.2 cm In  slza, d t h  th. 
long u l s  of th p y l t .  r s s  5 l . n t . d  p.rell.l to th I a y u l q .  

%&an and lost em coprlslng o r a n 9  dolaton d m  ol lve-g-m a r g l l l l t a  la-rs. L u p .  quartz lragmnts era 
CQW. b n d r l t l c  p y o l u s l t .  Is c~ll)n m f r . c t u a  s v l u u .  

I ( .sslr  ww d o l a t o n  Cur by serr.1 quartz n l n s  h l c h  ar. 1.0 Q t h l d  and l n c l l n d  e t  39' t o  tho cwe 0x1s. 
wango r g l l l l t .  . r l s t s  as 1 1 1 l l n g  I n  fr.cturas up to 0 . 3  cm thlch and cmtalns amall ,  u h d r m l  p y l t e  cryatmls 
1 6 s  men 0.1 Q I n  stre. 

% U C I a t . d  poy dolm*oru t h a t  -1 -a argl I IeCOWs danward. 

pu.rtl u l n  that  cmtmlns tr-nh of Iron-stalnrd, a m p s  dolostma and cram doloston.. 

%&an m c m s l s t l n g  of o l l v a - g r n  u g l l l l t a  and qwrh clasts. 

Quartz u l n .  

Bruc1at.d poy dolainno t h a t  cmtelm Iayars of orang. do la l t lc  a r g l l l l t a  up to IO cm thlch and sooty p y o l u s l *  
m fr.ctv. surf-.. 

Brcc1at .d  pay d D l ~ t M  with YI I n t e r M 6 . d  argllllta bonds. rdlng danward to o l l v s - p r n  d o l a l t l c  
UQllllt. Incll".d mt 55- to m - ..I.. 
O l l - r m m  u g l l l l h  t h e ,  In th uppu 2 0, cmtalns t h l n  band1 of ora- dol~tow. 
w CQDl tlrouphart. 

LImnlt. and lrm s t a l n l q  

Y . s s l n  gm dolatono -1% a p .dat lmal  uppr c m t d  end wlth th Imr  omtat Incllnd a t  5. to th cop. 
exls. E-al p y l h  -. 19 to 0.4 m In slx.. a m a t l M .  up t o  I S  t o  3% ol tk r o d .  

h-an1.h u g l l l l t .  tIlthol0glC W l t  6cl 

r)l. r g l l l l t e  Is flu g a l d  end Is 011-rm. Quam r l n l q  Is anox and o f t m  Is a s . o c I . t d  wlth lrm s t a l n l q  or 
I l a l h  

10.9s - 9.151 em r g l l l l t a  .Ith .bund.nt I l a l t .  that -rs I n  z o m  subparal1.l to t h  em uls.  T h  thlC4I.r I I a l t .  
1ab.s. rp t o  0.4 cm, c-ly & a l l  Uh&el p y l h  cubes. Q-anp Iron s ta ln lng  and d.n&ltlc p y o l u a l t m  r. 
c- I n  tho lmor p.Tt of m s h n l t .  

O l l r r r . . n  m r g l l l l t o  *Id, h n  a s h r p  M I m p u l a r  u p p r  a m t . c l  rr*d by lrm s t a l n l q .  
1rlnat .d.  Tk I r l n m t l a  w I.cllnd subp.ralIaI to tho em a d s  and .n amvoldrd du to o l fwt i lng  h 
dcrolrrtvn the - ai to 35. to th u r o  n l s .  A d o l a l t a  bnd. 0.1 m thlcL, thmt I s  shperal 1.1 to th 

19.B - 10.341 T h  s&unlt Is nlI 



- 
LTS 

10 

50.60 

DESCRI.IlON 

mln - - T I M  

A r g l l l l h  I I l t b l o g l c  v n l t  5al 

Eta& to pq rpllllh. Ths b l d  apllllto gemrally Is r 1 1  Imlnatsd.  T h e  l n c l l n a t l m  o( the l a l n a t l o m  1s hlghly  
ralable wlm rapact to tho ep. axis. Irm s ta ln lng  and p v r l h  w present but p v r l h  reroly mmtlMa m r m  than 1 pa c u t  01 
the rodr. 

110.38 - 14.021 

114.02 - 14.541 

114.54 - 23.911 

123.91 - X . 4 7 1  

130.47 - 31.541 

131.54 - 39.931 

'139.93 - 43.561 

14S.56 - 45-40) 

145.40 - 45.601 

145.60 - 46-00) 

146.00 - 47.171 

(47.27 - 47-43] 

147.43 - 47.581 

el& a g l l l l t e .  r l l  Im1nat.d 4 t h  thln. g r q  l ayers  of ugllllte lncllned a t  0' to 25' to the c w m  orla. 1-0 
Intervals I n  rhlch the I d n a t l o r a  are subparallel to the cue arts genera l ly  contaln small K ~ I O  tolds and/or 
mnulatlms. The l a l n a t l m s  .I'. no? . e l l  dsrslcpsd dmnward. Qlartz mlns a m  -mn and locel l y  contaln 
l r s g s n h  ol m e a  dolostom. llmlh w b1.e srpllllte. Sons lalnetlms and que- mlrs aro Iron stalned. 
Pyr I te  amstltuta less than I 1  o f  the rock. 
quartz nlm and ham m e l r  long axas paral le l  to the l a l n a t l o n s .  

Bq rpllllte. The upper 4.0 a Is lrm stalned b r a n .  h laer contact 1s shsrp and lncllned a t  53' to the 
ep. axls. Well dsnloprd c m n u l e t d  I r l n e t l o n ,  erlst and r o  lncllned a t  40' t o  50. to th. exa -11s. A q w r t z  
n l n  amtalns orange u l c l t e  and Is p s r t l a l l y  Iron st-lnd. -It. general I y  ForptlMn less than IS of the rock 
b d  locally constltutn up to 51. 
wlm th. 1-9 ores paralIeI to Ir lnat lons.  

F l n l y  l r l n s t e d  bladc agllllte. Ylcrolr&ures Olfset a n y  lanlnatlons. Hlghly ~0ntwt.d I m l n a t l o m  m y  be 
sol1 sedlmmt dsforMtlon structvas.  
I nc l l na t lms  belng I n  tho  ranqa 30' to 45' t o  the m o  0x1s. Many pl+tv. t a n  bands, less than 0.1 a thldc. e m  
present. Such bands c-Iy a n  h l p h l y  convoluted. Ousr+, n l m  a n  c- and w up t o  15 a thleh. L l m l t o  
and mn dolstom emwanly a l s t  wlthln the thlckor quartz r l m .  W l t o  constitutes less than IS 01 the rock. 
A t  m l a a l o .  mwr, a p y r l h  ~ s s  up t o  2.0 a In slze exlsts. P ~ l h  typically occurs w l t h  I l m l t e .  

Q-ey erpllllto. Ths u p p r  contact I s  pedatlmal .  L n l n a t e d  Intervals aro 10.. are p o a l y  d.ve1cp.d and e". 
saparated by MSSIU bled; a r g l l l l t e  bands up t o  20.0 a mleh. Ths contach bat- black a r g l l l l t o  ond pq 
s r g f l l l t e  ere sharp but wry Irregular. Yoat I m l n e t l w  are subparallel to the cm exts  bvt a fw e m  l n c l l n d  
lrm 40' to 50. to tk. m a  arts. 
the a e r l y t n g  erpllllte. lrm stalnlng only ocmrs et the b o t h  01 the subunlt- The mJorl+v 01 p r l t o  ocmrs In 
th. g a d a t l m a l  uppu contact xone. P ~ l t o  crystals up to 0.6 m I n  slze e x l i t .  

Wall I a lna tsd  r a y  a r g l l l l t e .  
subparallel to the cor0 axis danrard. lrm sta ln lng Is c- along l r a d v n  but p r l t e  Is rare. 

F l n l y  l r l n s t e d  black r g l l l l t o  wi th  well brelrp.6 f l s s l l l t y .  Lmlnstlons m m n l y  are o l l s e t  by - 1 c r o l r u t w e s  
causlng th. roc* to a p p r  hlph ly  l o l d d .  
MSSIVO py agllllta Intorbeds -1st.  Pyrlte and Iron sta ln lng are rare. 

Y a s s l r  orang, arg t l l l t o .  A 1- t h l n  Intorbeds ol black a r p l l l l h  e r l s t  and h e n  sharp but I r regular ontads wlth 
the e d J m n t  ~ a n p .  erpllllto. A b ran ,  ms+v Iron alteration a l s t s  along a 1- f r .Ctwo s t r l . c n .  Thls  s d u n l t  
.g lm gr.r a r g l l I l t o  the hes bom lrm stalned. h orange arpllllto 1% howwr.  much 4 c-ent than the 

Fyrlte ~ s s e s  up to 0.8 a I n  size Cmranly  a m  bsvel-ved edJacsnt to 

P v l h  occurs along l r s c t u r n  m s Ientlcular MSSOI, up t o  0.7 m I n  slza. 

Lmlnet lora  aro Incllned a t  10' to 45. to the m e  axls w l t h  the maJmlty of 

Ouartr m l n s  and lrm s ta ln lng  a n  not as c ( 1 4  In t h l s  subunlt as t h q  are I n  

L n l n a t l o n s  are lncllned a t  55. to the core sxls a t  t h e  trm and grsdualIy beca 

Lmlnstlonr are lncl lned a t  30' t o  50. to the c u e  0x1s. Semral 

Q black arpllllte. 

1ntorkdd.d  poy and b l a e  erptlltte wlth s h r p  but Irregular mntds. 
arpllllto e l d l  1s subparallel to the arts am thratm pq and black a rp l l I l t o .  L a l n e t l m s  r e  - 1 1  
drr0lop.d In the b l e d  Iwen and are lncllned a t  15. to 25. to th. c(IL. axis- 

Ouertz w t n  me amtalns ~ I r n  -nts ol m e a  dolalte and 5 1  ol an unldsntlfled red d m a l  thet  .g k an Iron 
Odd.. 

Passlva poy a r g l l l l t o  wlth w l l  r a t n t s  of ln i rbeddsd bladc ugllllto. 
but w q  1 r r . g u l r  &&s. Only tho b l a a  a r g l l l l h  amtmlm Irlnstlms; these Irlnstlms h e r  h lgh ly  r r l b l e  
Inc l lwt tms the rango bm.m 10' t o  35. t o  the m arls. 
I r l  not  Ions. 

F l n l y  lm1not.d b l e d  orgllllto. 
o m  conweluted sdJ& to a quartz n l n .  
0 . 1 6  DInr.1. 

I b i s l m  orange ergtlllto; s h l l a r  to 139.93 - 43.56) m. 

Ouortz w l n .  

I n  the uppr part. an orergo zona 01 

The black and gr.r ergllllto hmvo s h w  

Q u a m  valm a narra and a r e  para1101 to tho 

Tho Im lne t l o ra  a n  I n c l l d  a t  40. to 50. to the m o  =Is. Rr I r l n o t l o r a  
The q w h  w t n  mntalns abunbnt cram dolatone and an mango I r o n  

M l w  Igunts of p y l t o  c q s t a l s  up to 0.1 m In slzo. 

3 
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147.58 - 40.471 Mssslw rv r g l l l l h  1-W d t h  f l n l y  l m l n a t d  b1.a ugllllte. 
th b l d  a r g l l l l h  
10' to tM QI. a l s .  

In th upper part  th I m l n e t l a a  w l t h l n  
lncllned et 10' to tM co1 a i l s .  

Ylnm p y l t e  .alsts wlthln the bled6 layers.  
damward Me I s l n a t l o r a  r e  lncllned et S a  to 

148.47 - 48.54) Q u a m  w l n  that Contalm cram IIDlmlta and s ~ l l  a n t s  of m c r a m p  Irm oxlQ ~ I n e r a l .  

l48+S4 - 49.331 Msssln pq sgllllte ~ I t h  t h l n  Interbeds of bled6 rgllllta. 7 h  Contscts bob- ray a d  bled6 . r g l l l l h  ere 
Irrogula end exhlbl t  e rl& ran* of lncllnstlau ralat lm to the cm-0 axts. Mlncr snunts  of lrm s t a l n l m g  occur 
at the b & i a  of tM subunlt. 

149.33 - 49.SE) Wart# w l n  that contalns m l m r  a n %  of an ~ l d a n t l f l a d .  b r a n .  lrm cnl& mlmral. 

l49-m - 49.9Sl Gray a g l l l l h  rlm a f r  *In I n t a b e Q  of bledi  argllllte. T o  sets of l a l n a t l m  Incllnatlons a n  present: 10' 
and 35' to  40' to the a r e  sxls. 

Wart2 w l n  t h a t  contalns dundent  orange, I r w s t a l r m d  &lastom and a b r c m  lrm oxlda mlneral h l c h  Is up to 1.5 
cm In size. 

El& r g l l l l t a .  
wl th ln  t lm bladk erpllllte are lncllned a t  10. to the  con 0x1s. 

149.9s - 50.40) 

1S0.40 - 30.601 Q-&s d a n r a r d  to a s s t * .  oran). argllllte sImIIar to t h a t  a t  139.93 - 43.56) I. L a l n a t l o m  

)OWHOLE 
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DCSCRWTION 

'M: s t a * c r a *  To test Induced polarlxatlon anmaly a t  depth. 

in-hola d l i t n a  frm &Ill %ha& f l m  to c a l l a  at g m n d  iurtece .  

rerburbn 

1 Csilng 

TTM - FO(MITIO( 

la& arg l l l l t .  Illthologlc un l t  Sa) 

I l s i s l n  to - 1 1  I r l n a t . d  bloc* a g l l l l t r .  Tho Incllnatlon of the l m l n a t l o n  I s  hlghlv varlabl. and. a t  tlms. r"embI.1 soft 
idlnsnt dsfor*s*lcn faatwas. sola zonas ham a g a n l i h  tlnt due To geatu' C h l Q l h  content. 

1.44 - 27.981 u lghly  brden  CLI.. Roc* I s  a l l n e l v  I . n l n a t d  b l e d  a g l l l l t o .  The Imlnatloni I n  th upper part  a* iubparall.1 
to th cwa .XI.. 

Lmtnatloni am I n c l l d .  mlatlra to the cwa ext i ,  as f o l l w i :  
28.58 40. 26.15 rn 24. 18.16 rn 39' 

19.36 43' 27.52 8 40' 29.05 39. 
26.20 42. 27.93 40' 29.35 34' 

122.25 - 22.28) Vev g a p h l t l c ;  f a u l t  pouge- 

126.25 - 26.521 F m l t  pg.. 

17-98 - 44.961 

14-96 - 4S.151 

tS.15 - 46.2Sl 

11.75) 

11.82 - s5.241 

14.92 - 51-25) 

57.2s - 688.891 

58.19 - 99.37) 

178.021 

L m l n a t l m i  a r m  I n c l l d ,  re la t l va  to the -a a x l i .  a i  f o l l w i :  
37.30 35- 44.01 rn 48. 
40.62 34' 44.72 60' 
41.63 47. 

Zone of r m n  dtlorlte . I th  no sll dsvalcped l r l n s t l o n r  and a s h w p  l w a r  contsct Incllned a t  35. t o  the C P a  

0x1,. 

M e i s l m  b l a d  a p l l l l t a  c h r d a l 1 . d  by b r a n  dolonlta spots rhlch arm I * l l  than 0.3 Q I n  1 I X a  and COnstlM. UP 

t o  IS t o  I S  of th r d .  

Lmlnat loni  am l n c l l d  a t  60- to th. core ptli. 

Abunhnt quartz wlns that a n t a l n  5S I lmmlta and i l n a  a n t s  of orang. calclt.. 

P m l y  lmln.*.d black r g l l l l t .  t h e  a n t a l n .  u h s d r a l  p y l t a  cubes up To 2.0 m In 11x0. 
t o  IS of th r d .  
a n  lncl lmd a t  44' to th cwa ptli, and at the 

Q u a r t l  W I N  conitltuia 10s t o  15s of th rodr end contaln sbundant chtnrlto and calclt.. 
of thls &Ion a n  nrlmtad at 40' to tho m. ptli; a t  th mlddlo they a r m  l n c l l n d  a t  60. to the CQ. anl l .  and 
at th W m  thw a n  l n c l l d  o t  25' to the 0x0 .XIS. Th. I s l l n a t l a u  0dJ-t  to a fw quarta -IN C. hlphl)  
eontwtd. Pyrlt. -i a i  l e r p  IS).. t h a t  at ur-i th Imlnatlom Q a i  Irregular I.ns0.i t h e  ara  
subpral I * I  to th. Irln.tlons. 

Mall Imlnatsd b l h  ugll l l t . .  

L r l n a t l m s  D-O I n c l l n d .  nlatln to the OQ. a l l ,  a i  f o l l m :  

P y l h  C O N t l M O l  UP 

L a l n a t l a  at th. trp of t h l i  iubunlt YO 1nclln.d a t  43' to th. m a  . X I S ;  at the mlddla t h q  
they a a  I n c l l d  a t  S2' To tho  m o  a r l i -  

Lmlnat lms th. top 

69.SO 24. 15-40 36. 77.10 73. 79.21 YE. 06-65 63' 
70.20 so- 74.98 55. 78.02 75. 60.46 56. 90.20 77. 
72.41 35. 7Y.70 29. 78.43 60. 8S.83 4s- 9l.SO 18. 

A 1.0 m t h l d  Iawr canslitlng of .baut 701 ilall. rsrphoui mi).. of p ) r l h .  



16.78 - 8-08) 

18.08 - 8.18) 

18-18 - 1.811 

18.02 - 9.351 

19.35 - 10.171 

110.17 - 10.371 

(10.37 - 10.67) 

(10.67 - ll.8001 

bd q r w h l h .  A r g l l l I t r q r w h I t o  C o n t a t 8  am a t  15. 1 
tk - .XIS In  tm uppr  port of tho quart i l to ,  and m l n c l l n r d  a t  25. to tho m e  axls In  tk botto prt. 
Tho q w r t i l h  I 8  rrd to plr*  dum to .bundant I l m l t o  and 0 t h ~  Iron orld. d w r a l s .  Llmnlto OcPIrs In  bands up 
to 1.0 Q thld ff lurlatd b l e b  up to 1.6 a that c-nly r e  In quartz n l n r .  Th. q w r t z l t o  I 8  msslm tu 
tho r g l l l l t o  and llmnlh bands p l r r  tho roc* a bandd mpparana. 

cut ugllllto bands. Iron st.lnlng along frutvos I 8  bat d.rolqmd I n  tho v p p r  port of tho subunlt. Tho 
Dbundmt llmnlh In *I8 Hctlm prob8bly r a u l t r  frm o x l d l x d  p y l t o .  

bd to rw q w r t z l h .  S a l 1  I l m l t o  g a l m ,  *lch a m  I.rr than 0.1 m I n  1120. cmso tho r d  colplr of 
q u a r t r l h  b o n d s -  Th r d  bands m l a 8  than 0.3 a t h l d  and am subparallel to the cwo axls. A fa ffang. 
bands n dolmlh. 

b s s l r r  pq q r w r t z l t e  r l t h  sharp u p p r  and lDDr mnt.et8 that ar8 lncllrud a t  75. to the C Q ~  0x18. 

Q-mn to rd rpllllte I n t r b d b d  r l t h  pv dol5tono. Tho rd colar I n  tho a r g l l l l t o  I 8  &m t o  w I I  l l r m l t 4  
spots rhl- m l a 8  than 0.1 m In  SIX.. W d l n g  I8 Incllnd a t  75. to tho cwe axls. Th. dolstw contalrp 
IO¶ to 2M q u a m  p . 1 ~  that  r a w  f r a  0.25 I to 0.50 Y I n  d l r r t u  and aro f f l o n t d  parol 1.1 to tho 
I r l n m t l a a  In  ergllllto. 

goy dolmlto h l c h  p & s  b n r a r d  to q w r t x l t o .  Thlr 8ubunlt I8 banded to rd l l m n l t r r l c h  bands and 
-01s thin l a m  d - argllllto rhlch u. I088 than 0.2 Q thlc*. 

bands and th. b o t t a  of M. 8ubunlt Is rod. 
wlthln tho o r g l l l l h  bands. 

Ussslrr poy qrwYmlto I n t r b d W  with thlnly I r l n o t d  rod ff poy dolaton. 
q w r t x l t s - d o l a t m  antub and along I r l n a t l o t n  that arv suporallrl to tk m o  axla. 
subunlt tho I r l rut lon8 n I n c l l d  a t  70' t o  tho cwo axla. 
a-.npa. 

B m  u g l l l l h  I n t r b d 6 . d  rlth p o y  dolcstow. 
Arpllllh d.Quy) &ward. 
and dolatp,  layon. Cundrltlc p y o l u r l h  I8 camn I n  a r g l l l l t m  bondr. 

wlrrlr rw d o l c r t a  whlch, l o u l l y ,  18 falnt  r d  and l a  Iron s t a l n d  along f rac tvo  8urf.~1.. . 

U D n 1 r l n a t . d  g m  u Q 1 l 1 1 t o  bands up to 2.0 m thlck. 

Fvo Ius l te  l a  cmmn as M y  cortlngs on 
fr&w.r. Radlat lng US- Of b l a d d  c a l c l h  Crystal8 O r l 8 t  on )LI fracture 8urf.cIS. p . r t l C u l U l y  t h w  *lch 

Th. brddlng I8 I n c l l n d  a t  70. to tho 

CQ. olt8.  &&on Cm and rand a t  9-01 r 0 b . b l y  lndlC&O a f u l t .  L l m l t O  I 8  COncmW.td r l t h l n  tho T r 6  

Cuntb-ltlc and m p r r v u l r  eonantrat loru of p r o l u s l h  OCN 

L l m n l t o  l a  c m c n  at 
A t  tho botto of tho 

I r o n  stalnlrg l o u l  Iy -I.. tho r d  to bo 

Argllllto and dolaton bands aro 8 h p a r a l l o l  to tho cor0 u l a .  
R d  lrm 0x1- m I n u . l 8  am c- I n  ban& up to 0.2 a thld bot- a r p l l l l t o  

Rd to - 8 I l * t l y  dolmltlc q w h l t o .  8.ddlng I 8  p N a l I O I  to tho -0 -1s. Thln I0Y.n.  10.8 thm 0.3 Q 

thla, Of o l l r r g - m  u g l l l l h  and orang. d o l a t a  u m  p r w n t .  
mlatp, fr.pl.nts .nd moty p y o l r 8 l h  alonp a fratwo w f r c  

A qwm n l n  a d a l n s  U O I  and ffang. 
T k  subunit pdn Oornward to dola1.t- 



OLSCRICTION 

11l.M) - 13.451 

113.52 - 16.641 

116.64 - 16.78) 

116.18 - 11-97) 

117.97 - 19.29) 

l19.T) - 19.431 

119.43 - 19.511 

119.51 - 19-65] 

(19.65 - 23-17) 

124.32 - 24.40) 

124.40 - 24-57] 

114.57 - 26.55) 

126.55 - 26.741 

126.14 - 2T.411 

111.41 - 21.481 

127.48 - 29.551 

Y h l h  dolostorr t h e  p.6.s d a m a r d  to nd dola~tone w h l c h  cmtmlm t h l n .  I r r q u l a r  I.).- of p a n  m r g l l l l h .  
An unldmt l f lod.  -has. b r a  vbmsh mlfmral occurs In band, t h d  mw I n c l l n d  a t  6s. to 10. to th m e  
axls. Tba bands ars t o l w  mt the base of the aubunlt. 

Way d o l a l o . *  I n l r b . d & d  rlth pala - argllllh. lbe d o l o a t a  Is nnsslvm and the l n t r b e d s  of ergllllte 
gsnerally e m  Ins man 0.1 a thlck. U t a  the beds of a g l l l l t a  m-0 up to several csnt la t rn  t h l c t ,  tk r d  
1 %  rchlstora and cmtalns s p h  of 1 1 - l h  up t o  0.1 a In slze. L l m l t m  and an unldeantlf lod.  rod lrm orld. 
mlneral locally constitute up to 5M of the roc*: hasrsr, tho .rerego I l m l t e  and I r m  mld. amtent of the 
a r g l l l l h  Is 71. F r a c t v n  whlch 
er l r t  d m l n  th. dolatone dn l n c l l m d  at  65. a t  tk t q  of tbo subunlt and YO l n c l l m d  mt 30- to the are 8x1s 
mt the bottor Y l m  l l r n l h  and d o n 6 l t l c  p y o l u s l h  axlst along f r a c t v n .  A t  om locale, a quartz mln 
mntalnlng an unld.nt1fl.d. brmn. earthy m l n a a l .  Is p m e n t .  

@ a m  w l n  thmt contalnr fregnsnts of m m  dolaatone and #ran* c a l c l h  c r l s t a l s .  A - 1 1  4 s ) .  0 - 5  LI In s l ze .  
of ~ l e n a  cllsts In an mange c a l c l t e  crystal. 

Pale p-een a r g l l l l t a  Intorbedded rim pq dolortom. 
d w o a n s  to m I m  mounts rt th. bottm. 
lnc l lned a t  10. to 20. to the cor0 axis. A t  the tq of t h l s  subunlt. an abundant. pr l - t lc .  red lrm oildm 
alnoral I m p a r t s  a Ilnwtlon to th. roc*: t h l s  llnsatlon Is lncllned a t  30. to tho cm arls. 

G r q  dolortorr whld,  s m t a l n s  t h l n  le- of g s e n  a r g l l l l h  I n s  then 0.1 a th lck .  A t  th. w. th. argllIlta 
l a y e n  ars subparallel  to the aro 8x1s; downward th. argllllte layan C. I n c l l n d  IO' to 20. to the c w  ~ 1 s .  
A r g l l l l h  Is ma I u s  abundant downward. In  me uppa part of tho subunlt. a quarta mln has a pale - 
argllllte zone, 0.6 II thlct. mdJacent to I t .  

G r 9  dolatone. 
an unl&nt l f lod .  rad lrm mlde mlnera l .  Randsd p y l t e  crystals. &art 0.4 m I n  slza, constitute 5s to 71 of 
the r d .  

Orangs a r g l l l l h  r l t h  a g&atlonal  u p p r  mnt& lncllned a t  20' to th. m a  =Is. 
schls ta l ly  as I n  th omrlylng argllIlte. 
masses up to 0.4 a I n  stre. A prlsmatlc. red Iron mlde mlnoral. up to 0.1 CI I n  length, als ts  I n  d n u  
m n t s .  

@a& wln. Contalns abundant Il-lte and crem dotmlte crysta ls .  AdJacant to the -In are 2.0 01 thlck bands 
of tan dolatone. The m l n  I s  lnc l lned a t  26' to tho m a  axls .  

Ilessl- poy dolatom. 8 r . c c l d e d  locally r l t h  whlta f r agmnt i  cnsntod I n  a gay a t r l x .  The whlte, angular 
f r a g m n h  .n I n s  than 0.7 a In s l z e .  
A t  the W m  of the subunlt, a a n p .  crystals of c a l c l t e .  lass than 0.3 m I n  S I Z a .  - 1 s t  I n  argllllto 1q.n. 
Ouam n l n s .  I u s  than 1.0 a thlck, a n  c-. 

B r d e n  aro. Lithology slmllar to 119.65 - 23.17) m. 

Ouarta wln. Cmtalns qvarta crysta ls  and whlte dolornlh c r y s t a l s .  T w  r a l l  b l a b  of galena leas than 0.2 a I n  
sIze a l s t  r l t h l n  the quartz. 

Interbeddad. messln, tan and u o m  dolortona. 

0 l l r r p - m  argl l l l t .  d t h  c m W d  l a l n a t l o n s .  
stalnlng and p ~ O l U 8 l h  OFCV along I r l n r t l m s .  
prosent. 

Contach betwan a r g l l l l h  and d o l a ~ t a  .c. Incllned a t  30' to the are .XIS. 

A r g l l f l t a  predmlnatn omr doloatma at  the tw end 
Th. erg11 I I t a  l a y e n  usual I y  a n  less than 0.1 a thlch and a n  

Dsndrltlc p y o l u s l t a  m t s  the argllllt~. 

Tha u p p r  cantact Is sharp, Incllned a t  14. to th. m a  a d s  end Is mrhod by lrm st8lnlng and 

T!mre 1s  no r l l  d.rs1w.d 
P y l h  e a r s t l t u t n  up to 51 to 7s of the ro& and occurs In ratnded 

I r r a g u l a  band, of pam arg11IIte mxlst  and are  I n s  than 0.2 a thlck. 

Orange c a l c l t .  c a s t l M u  up to 1% of the rock. Iron 
f a n r a l  blades of galena. up t o  0.1 a long by 0.2 a .I&. we 

dola~tom t h d  smtalm m r a l  lay-. up to 0.3 m thlck, of brwn  argllllte whlch u a  pard  1.1 to the CQI 
axls. Quam n l n s  "1% l lmth u1 c-. B r c c l a t o d  dolatm cmslstlng of Cram d o l e t a m  f r m n t s  In a 
g r q  dolota mtrli r l sh  at tk b o t h .  

Wr+z r l n .  

*my to rod dolmltlc w g l l l l h .  
1s tnc~lmd rt 55. to th m a  arts. YO - 1 1  denl0p.d I r lnmt lon ,  ars prnmt. lrm stalnlng tq.rts a r d  
mlar t o  the roc* rt tk botim of the subunlt. 

Ouuta n l n .  Cenialm abundant u e m  doloatme. 

*my d e l a t a  *lch Is r s s l n  to br-1rt.d. 
t o  0.3 a mi& that u a  t n c t ~ n d  a t  67. to th OLI. ads. 

Cmtalm abundont m e a  dolotam fragmnts. 

Contmlns 101 e u M r a l  cmIcIte q s t a l s  up to 0.4 a I n  s l ze .  T h  u p p r  -to& 

S l m l l a r  to 114.51 - 26.551 m. Contaln p m  argllllta Imyen up 

- 
"I.C. 

Iy15- 
Mml 



DCSCRIPTKW 

I29.55 - 29.621 

29.62 - 19.941 

29.94 - 30.191 

30.19 - J3-151 

'SJ.15 - 34.11) 
I34.22 - 35.391 
1~5.39 - ~ 1 1 . 2 ~ 1  

140.22 - 40.291 

140.29 - 45.W) 

45.% - 50.071 

: Y O . O ~  - m.WI 

'50.66 - 51.461 

:51.46 - 52.121 

1'12.12 - 56.699) 

156.69 - 61.94) 

Q-ang. dolatom. Contalm Ieyan, up to 0.2 e thlch. rhlch u m  hlghly 0rnTort.d. - ergl~~lh rlth a sharp "pp- contort. 
L l m l h  spats, up to 0.3 o In  sl te .  c m s t I M 8  up to 101 of the rodi. Ulna- (*Dunti  of p y l t a  -1s t  r l t h  
I l m l h .  

u a s s l r s  pey dolatom. L l m l t a  spots. up to 0.3 cm I n  s l z e ,  caatltuta up to 4OS of the roc*. Wlte CUM. up 
t o  0.5 e In stta, w a s - l a t d  elm Ilmlta. lrm sta lnlng  15 -11 d s ~ l c w d  ut the bottm of the subunlt. 

O l l r s g s e n  rgllllta. Cantmtnr abundant b e d s  of calcite and I l m l t a .  The bandlng I s  paral le l  to the - 
0x15. P y r l t e  occurs os f r&m fllllngs. 

u a S 5 1 r s  pq doIratom .I* psdatlonsl upper and 1- contacts. 

o l l r s g s a  a r g l l l l h  91th l a l n a t l o n r  c r l e n t d  a t  74. to the CCN a d s .  

The Cart& and l ~ l n u t l -  a m  lnctlned a t  m' to th cm a d s .  

Contalrs approxllstaly IS s p h a l a l h  I n  
small bls6sd q s * a l S  Up to 0.3 a I n  size. 

Y s s s l n  cey d o l a t m .  
slza. S e w e l  b a n 8  of Inn stalnlng O X l 5 t  and ha*. predatlmal boundsrln. The Iron-stalned ban& St th. tap 
a m  Incllned a t  34. to the cvo a l s  I ~ I N o ~ I  those a t  the bot- m-8 lncllnsd at 75- to the cvo arls. 

0llvsg.sn argllllta. rlmlla to 134.22 - 35.391 u. contains a layer. 1.6 a thlch. of goy dolatom. slmllar to 
(29.94 - 30.191 m. paral1.l to the core EXIS. L l m l t e  e x l s t s  I n  the dolatone near contacts. 

Grey dolostme, s I u l l 6  to (29.5% - 300.19) I. *Ith prcnlnmt Ir-stalned zones. The contact of th u p p a  Iron- 
statnod z m  Is Incllned ut 29' to the 0x0 =Is; 0.5 .( darnward a second I r a s t a l n d  tom I s  l n c l l n d  a t  55. to 
the cm axls, and, ut the bare, an lrm sta1n.d ton Is I n c l l n d  a t  10. to th. m a  .*Is. The h I @  v a r l a t l m  In 
the attltudss of rn l r a s t s l n e d  t o m s  ld l ca tes  Wet the Iron stalnlng Is unmlatd to baidlng. 

~ r a  argllllta .Im wmvy l a l n a t l o n s  subparallal to th cm OXIS. lho I- contact I S  ~ n c l l n d  a t  78. to the 
m a  -1s. 

Pale p e e n  to ~ e y ,  sllghtly dolrnltlc apllllta. 
b e t a n  140.29 - 42.221 chanp t h d r  l n c l l n a t l m  F a d u a l l y  frcm 58. to 75. r e l u t l r  to the com .XIS. 
(42.22 - 43.721 m, the l a l n a t l o n s  &anpa thalr lncllnatlon p d u a l  I y  f rca  75. to 65'. 
subunlt. th. I m l n d l o n r  Drm subparallal to the CQ. axt i .  Thln oranga d o l a t a m  layers.  I n s  than 0.4 m t h l d .  
are m-ous ut the iw of the subunlt but bsca lass abundant h n r a r d .  E u M r a l  p y l t a  cqs ta l s .  lass than 0.2 
m In  slta, cawonly a n  rllnned 4 I lml te  and conrt.ltuto I n s  than IS of the rock. 

Pala g o e n  dolrnltlc Kgllllte wl th  I n t r t d d s d  dolortone l a y a n ,  0.5 e thlch. l h  r d  Is I n l n a t d .  The 
a r g l l l l h  l a y e n  are Incllned u t  20. to the com arlr st th tap of the subunlt. 
are concmtrstd I o u l I y .  Q-anga dolortone Is predmlnant war argllllte I n  a few Intervals In the t a r  part  of 
th. subunlt. P y r l h  1s conwntruted along fractures. 

P l r * l s h - r d  dolostom the he5 no r l l  dsflnal Imln4tlons. A layer, 1.5 0 thlch, of g o a n  argllllte axlsta 
peratlet to th cm axla. 
I n s  than 0.1 e In slza. 

(tango &I--. 
cont.rrt Incx.o.rr downward. 

e-,. r g l ~ l l t a .  Ccntalns a toyer, 0.7 Q thick, of p ~ r *  dota tom t h u t  I S  pardtat  to th 0x0 u t s .  A q u r h  
r s l n  ut the tap of the subunlt contalnr abundant cram dolortom and 10s I l m l t .  s p h  rhl& w up t o  0.8 a In 
slta. 

Oranp. to plr*  dolos-; rrrl brdrm. A fa 5r-n ~ r g l l l l h  bands. 0.6 a t h l &  and l n c l l d  at  Y2. to th. m a  
-1s. -1st In th. mlddle of th subunlt. 
ram but, .kn pr..mt. r r t s t .  ms cuba I r s  than 0.2 a In SI-. 

Brrrn rgllllta lnhrb.6d.6 91th crenp dolQtom- Th ugllllta 1s r l l  1mlnat .d .  La lnat lora  p n e r a l l y  m-0 
tnci1n.d .t 25' t o  40. to th. enre axls. D o l o s + m  tonstltuta 1 6 s  man 25s of th iubunlt but l o u l l y  Is 
prdmlnant 01.c agllllte. 

Slmllar to 129.94 - 30.191 u. Contalm 1s p y l t e  r y s t a l s  rhlch are Ins than 0.1 e I n  

Fvrlta, h l c h  -1sts a olbn UP to 0.2 a I n  slta, mmtlMn up to 3S of the r d .  

T h  colmr gad05 darnward frm g o a n  to pq. L a l n a t l o m  
&t*n 

In the r r a 1 n d . r  of th. 

L l m l t e  and p y o l u s l t a  m s r e s  

Dolaton centalms snoll mwnts  of I l c n l h  and p y l t e  In -%.I thut pnorally are 

Contalns Irregular bands. 0.4 e thlck, of pey u g l l l l t a  parol 1.1 to th core a l i .  Lvgllllta 
L l m l t e  and p V l h  cubes. up t o  0.2 d In stto. conit l tvh up t o  1s d th. red. 

Pp-oluslh dings m f r o r t u r n  ora an-. 

L l m l t a  and p y o l v s l h  u a  .bund.nt as f r r t v e  fllllngs. p r l h  Is 

A hr l l m l t r r l c h  beWs -1s t  r l tb ln  the agllllto. 
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161.94 - 62.48) 

162.48 - 63.21) 

163.21 - 63-82) 

(63.82 - 64.80) 

164.80 - 65-19) 

165.29 - 65.67) 

165.67 - 66-89) 

168.89 - 69-59] 

(69.59 - 86.27) 

186.27 - 90.83) 
(90.113 - 91.55) 

191.55 - 92.84) 

196.07 - 99-34) 

(W.34 - 106.891 

We11 I r l n a t d  bcQn r p l l l l h .  
pmnt end th . r u n t  of d o l m t a  Incrrasa  s l l p k t l y  danrerd. 
ormn a l r&re fllllngs rn 01 spots up to 0 . 3  CI I n  slzo. 

rrv d o l o l t a .  v q  brdi.n m t  th. top. Abundent thln l a w s ,  la. than 0.2 m thlck. d w-ean a r p l l l l h  with 
I r m g v l r  antMs m d  m l a b l o  Incl lnat lar .  cause the r-zd to .ppear brsccletd. r l t h  the srgllllt~ cr r&r ls l rg  

L r l n r t l o n s  .". lne1ln.d rt 48. to th GILT 0x1.. A fw d 0 l - t ~ ~  Iwon e m  
L l m n l t .  c o n s t l t u t a  up t o  3S d th md and 

th M f T l X  and d o l 5 h N  th qp0-t frogants. 

Brcm d o l a l t l c  rgllllh. Locally gsdss r q l d l y  to a baap choco la tsb ran  to abundant h w t l t o .  

W a s s l ~  cram Qlmtom that contalm a f r  o l lrs-  argllllto Iavars, 0.3 m thlCL;. which arm subparallel t o  
the m ~ .  -1s. L-lly, - 1 1  Carcsntratlons of hsnatlte and p y l t e  Drmr I n  u y s t a l s  up to 0.2 m In ~ 1 2 0 .  

Wssslw o v m  d o l m t a  I n t r b d d d  .I* ollu-green a r g l l l l h .  The argl l l l to  content Increases b n r a r d .  The 
lncllnatlon of th. I r l n a t l o n s  ra-s f r o  28. a t  the top to 5E' m t  the b o l t a n  of the subunlt. Wlte crystals. 
up t o  0.2 m In slzo, exlst  but r-. 

0-oy to blach rpllllte. Contelns dundent angular. brken,  orang. doloaton0 fragmnts up to 1.0 m I n  sI20. T k  
arpllllh I s  subparall*l to th axis. P y r l h  Is r a n  but. .h- prosent, exists m w l l  crystals. 10% than 
0.1 m I n  slze .  r l t h l n  the ugllllte. 

Masslm brwn to poy dol5tDM. Contalnr a 1- grey rgllllte I e y u s  t h a t  rn subparallel to the  cor. 0x1s. A t  
the bottm of the subunlt th l a l n a t l o n s  - I n c l l n d  a t  18. to the cwo 0x1s. P y l t e  Is ram. 

Well l a l n a t e d ,  brwn, dolmltlc rgllllte. lncllnad at 25. to the om 0x1s. 

B r a  to rv Qlostw Interbeddad rlm m l n a  a o u n t l  of b r a n  a r p l l l l h .  The Incl lnat lm of l a l n a t l o n r  I n  the 
argllllte Is hlphly rar l .b le.  Uat doloastone 1s m s s l v o  v has l a l n a t l o n s  subparalld to the mre 0x1s. 
P y o l u s l h  locally lrqarts a mttld a p p a r m c s  to dolostma. lrar stalnlnp Is c- along froctves. L l r m l t e  
locsl ly  amstltut- .hart IS of the roc*. 

Br&m rq dolmtm. S I m l l a  to 169.59 - 06.27) m. 

Brdien b r a n  doloatone. 
fllllnpl rlth fr w e l l  f e r d  quartx crystals up t o  0.5 m In  sIm. 

Wsslve, groy to mom.. mottled doloatone. A 
f r  solutlm cavl t les a l r t  In  t h l s  subunlt. Quartz mlm arm rare. A fa b r a n  a r g l l l l t o  bonds. leas than 0.5 
a mlck, axur a t  the b0tt-a of the subunlt. 

Dark p w n  apllllte. Very &&en a t  the fop of the subunlt. The roc+. Is banded &e to red Iron oxldm minerals 
and a a n g .  c a l c l h  rh lch form dlst lnct  layers. V o l h  are 
colll~n I n  ttw lrm -Ids-rlch zones, as are p y l t e  ah, up to 0.E a I n  s l z e ,  rhlch are r l n d  by I l c n l t * .  In  
tho lrm aldsrldl layers, lrm oxldl constitutes up to 751 of the roc*, while In the 4 arplll-s layus. 
lrm alb amstltutn 71 of the e. 

M a s s l n  wango d o l c s ~  +hut has a mttled qpearanw &e to rbundant p y o l u s l t e  that . * t i ts  a l o q  and mar 
frscSv.r. Solut lm cerlt los, .hl& p.noralIy las than 0.7 m In stre, a m  abundant. A fr bran a r p l l I l t *  
bands, 0.5 a thlch, locrlly p l m  th. roc+. a Imlnotd q p a r e n m .  T h  lncllnatlon of the l a l n a t l o n s  r e m 8  f r m  
0' to r a l a t l r  to th mre 0x1s. T k  dolatm that  orlsts l -md la te l y  adJ.ant to a r p l l l l h  l a m  Is b r a n .  
lrm stalnlng Is - along fractures and I n  solutlon urltltes. 

Brdim cmm dolostom. S l m l l s  to 196.07 - W.34) L n* red l a a l l y  hcu a r e v ,  mottld q w a r a n a  d w  to tho 
&byndana of d lnd r l t l c  p y o t u s l t e  m fr.Ctw* s v f m .  

F+yrlte Is ram. 

Iron stalnlng and p y o l u s l t e  arm ermn on f reclure sw-feces. h a r t 2  OCwrs as -Id 

A p y o l u s l t e  costd irsctwe Is I n c l l d  a t  26' to the cor0 0x1s. 

T h e  bands a m  lncllned a t  5. t o  28. to the m e  arts. 

The Cop part of t h l s  subunl t  Is vov m a n .  

T k  bot*an part of th subunlt I s  t l n t d  w a r n .  

- "".*. 
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1111.26 - 116.131 Orang. dola tom 1nhb .dd .d  r l t h  pwn apllllte. Argllllte p r d m l n a t e s  0p.r dolmtone. The Cont&s a m  
subperalIeI to the cwv -1s. L l u m l h  locally coritltuta up t o  90s of s m  d o l c s t a  lmprs. but a r r o p s  less 
than IS. 

1116.13 - 116.701 Y a i s l n .  I lght- to -engo d o l s t a .  The rcd g & s  to e dsap wango I n  the middle of th. s d u n l t  rhom 
Ilmnlh c o n s t l M a  up to XOI of ma rodt; the w e r a g  llrmth mntont 1% lmr than  10% 

Orang. & l a t a  I n h t & d . d  w i t h  Qrk  p b ~ n  r g l l l l t e .  
Increase In .bundana. L l m n l h  Is abundant In the u p p r  p a n g  dolastom. The Cont& w subpra l l e l  to the 
-e -1s. e r l t e  1s ram, and o c w r s  only I n  the rgllllte. 

1116.70 - 118.891 b n r a r d  the a s n g .  dolotone tmcones palor and a p t l l l h  

;resn arplllltn I I l thoIoglc u n l t  6cl 

The r g l l l l t e  gnorally Is flm ga l&.  r w n  to, locally, brQn a goy, and I s  well I m l n s t d  parallel to the cp. u l r .  A 
f a  th ln  I s y m  of dolastom exlst  locally. L l m n l h  I1 a n c s n i r a t d  I n  fs. bands. P ~ l h  uiually I s  present In 11- mount% and 
r m r s  os p a l n i  1-1 than 0.1 ca t lw?re  In ilze. 

1118.89 - Il9.7>1 Grmn to goy r p l l l l h .  The u p p r  ontsct mntalm abundant honatlte.  The m1P)r g & s  b a r n a r d  f r m  g m n  t o  
mlov I s  c m i d  by an lncreaso In  c h l w l h .  A f- bends end w I I  miims of pale a m n g " p 1 l o r  g o y .  Th 

dolmta  oMr In the w r  part of the subunlt. Oark Iron sta ln lng Ormri In the poy apllllte du to l l m n l h  
and pyrite. L a l n s t l a a  e m  subparallel to the c u e  axls.  

Quartz r s l n  t h a t  mntalns  ten rgllllte iregrants and up to 5s hmatl te.  1119.15 - 119.871 
1119.87 - 119.901 msslrs ten a r p l l l l h .  

1119.90 - (19.951 Grmn agllllte. L r l n a t l o n i  ma subparallel to the core -1s. 

(119.95- (21.731 Bram and reon arg l l l l t e .  The colw gadsr downward frm b r a  to r e e n  to b r a .  L a l n a t l a a  a n  - 1 1  
dewl-d and are I n c l l d  iron 5. to 20' to the c u e  0x1s. Pyr l t e  cubes. l e s i  than 0.1 cm In slzo, ocar I n  the 
prom argl I I It.. 

1121.75 - 123.351 Pale g w n  r g l l l l t e .  L a l n a t l o n i  r e  p o a l y  damloped and ma subpsrallol to the CQ. axls.  The qwrh r l m  
rhl& a n  present &aln abundant arpllllte. P y r l h  occurs as mlnvh g a l m  along I a l n s t l o n l .  

Oark gwn a r g l l l l t o  that has a gadat lonal  u p p r  amtsct. 
the subunlt e3 l r repu l r  bands m g  be a fracture fIIIlng. L m l n a t l a a  a m  p m l y  d e n l q d  and w lncllnrd at 
55' to  the mre -1s I n  the u p p r  part and are iubparallml to the c u e  - 1 %  at ttm bot- of the subunlt. 
L l r m l h  spots, Ins than 0.1 Q I n  slze, exlit In  the o r a n g  dolostom. C u b e s  of p y l t a ,  up t o  0.5 cm I n  slze .  
-1st I o u l I v .  L l m l t e  and Intormlld c d c l t e  ocwr I n  a w l l  band lass than 0.5 P thlck. mrh mlm 
c m t a t n  wl l  brwnlsh c r y s t a l s  that may be sphslal te.  P y r I h  crystals up to 0.4 0 In s l m  erlit w l t h t n  tho 

1123.35 - 135.521 Pale wang. dolastone t h a t  ocwrs I n  the u p p r  part of 

qwm n l m .  

1135.52 - 143.271 Pale g w n  r g l l l l t e  r l t h  Qrk p e o n  l a l n a t l o n i .  The l a l n a t l o n s  aro l n c l l n d  at 5. to 45. to the cceo 0x1s and 
l o c a l l y  M subparallel to the CQ. axls .  U l n a  anounts  of pr lsnst lc llmnlh exlst a t e n t d  paral le l  to the 
I a l n a t t o n i .  Llnuntto a l s o  a t i t s  I n  sonrat  quartz n t m  that ocwr a t  the b o t h  of th. subunit. 
Is -11 dowl0P.d at the bottcm of the subunlt. 
slzo. Two bends of l l m n l t n  *lch - 1 s t  at the bottom of the subunlt r e  2.5 CI thlck and Contaln Iorg. rolds .  
The wbunlt  ends In II o r a n g  c a l c l h  m l n  t ha t  Is 5.0 m thlck and Is l nc l l n rd  a t  44' to th. cwv axls. 

G r q  rpllllte. Thls 

subunlt Is c h a r a c t a l z d  by r d  Iron oxld. Incluslom that  a n  less than  0.1 cm In s l n  and corstltute up t o  5 o I  
of th. rak. 
1-1 1y. 

Iron &mtnlq 
Pyr l te I s  r a n  but. .bar prosent. e x l s t i  os cubes up to 1.0 m I n  

1143.27 - 146.021 Contalns p o a l y  denloprd lonlnatlons that are I n c l l n d  frm 10. to 20. to the -0 axls. 

Intenw Irm stalnlng local I y  p l w s  th. rcd a r d  mlwr. @ a h  and w a q e  calclte n l m  a l s t  

1146.02 - (46.531 Grwnlsh rpllllto. The - l a w  ranges Trm ollve- to d o r t - g m .  The rock has no - 1 1  develaprd l a l n a t l a a .  
SUI1 patcbs, up to 0.3 m I n  size, of h.utlh constlhm up t o  7S d th. roc*. 
wango ulclte a l a t  I m l I y .  

Qwrtl n l n s  .hl& Qntaln 

Il46.93 - 147.661 O l l r r g m  r p l l l l h .  L l m n l h  .pots  up to 0.3 a Ilr size, constliuto up to 251 of tho rock end 1q.e a 
- I d  appearma. L l m l h  I s  
cmcmiratd round quoria ~ l m .  P y r l h  I s  r w  but, .hw prount, Oca)rs as u h d r a l  crystals leas than 0.1 m 
I n  ~ 1 x 0 .  

Ouarh and orang. c a l c l h  voir6 -1st and oro I n c l l d  a t  46. to M. - 0x1s.  
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147.66 - 149.291 Oll-g.mn r g l l l l t . .  kll & - l e  Imlnatlons a m  I n c l l d  a t  25' to th co-. u l s .  L l g n l t .  s a t .  .p. Ins 
abundant than (146.53 - 147.661 r- 
d o l a l h  mlsts parallel to lalnetlons. 

I- stalnlng axlsts along fractures. A prlmtlc  b r a  r t n r a l  that  y b. 
prl te  ccwrs as mlnut. q a l m  and Is present In m1r.a- m n t s .  

Th- ban& of b r a  a r g l l l l ~ a ,  h l c h  ham a spec*led qrp.renw d u  to I l m l t .  149.29 - 150.15) B r a  to 0 1 1 - g r n  a r g l l l l h .  
s p o t s  0.2 m I n  slz.. wo m a r a t e d  by h o  - 1 1  I a l n a t d  o l l r r p a n  m - g l l l l t .  bands. 
l n c l l n d  a t  58. to th co1 arts whereas, 1- d a m .  the lmlnat lons am lncllned a t  21' to the arts. T h  
bands r e  a p p r a l & e l y  14.0 0 *I&.  

Lmlnat lolu at t h  top a m  

150.15 - 152.211 O l l - ~ r n  a g l l l l t a .  k l l  l s l l l n a t d  r l t h  I a l n a t l o n s  lncllnad a t  15. to 30. to t h e  m e  uls .  A band of b r w n  
agllllte 0.7 CI t h l a  Is subparallel  to the co-. axls.  
Ilmnlte spots whlch a n s t l M .  up to 71 of me roc*. 

152.21 - 152.688) Massla amp dolortm .I% a sharp up- cant& lncllned a t  14' to the cwo axlr and e Iowa- contact l n c l l n d  
at 28. t o  th mm = t i .  lrcm stalnlng Ormrs on trectur. surtuos.  

Ollw-grn a r g l l l l h  with a s p . a l e d  appearanw d w  to l l r r n l h  s p h  t h a t  m s t l t u h  up to 71 of th rock. 
spots -r along I n l n a t l o n  surf- whlch r a  Intersely f0ld.d. 

llm M t m  pert of th. subunlt 1s speckled dus to 

152.68 - 153.07) The 

153.07 - 153.471 n i e  wgliiih. WOII tatnoted p v . t t ~ i  to the co-. O N I S .  m ~ p p r  -tact I S  tncttnd a t  27' to MS m. 
=Is. wango calclte spot, up to 0.3 CI I "  SI,. ConStltUt. up to IS Of i im e. 

153.47 - 154.24) Wall lmlnated grn a r g l l l l h .  TL, bands of b l e d  a r g l l l l t e .  each abaut 5.0 (r thlck.. are present. Lmlnatlons 
wlthln the black and p o e n  r g l l l l t .  e m  lncllned at 29' to 35' t o  th. or. -1s. 

Tan f a u l t  gwg, that m t a l r a  ollto-$rem argllllh frapnmts. 

Oark p e e n  a g l l l l t . .  
to the cm axis. 
Imlnatlons. 

154.24 - 154.55) 
154.55 - 160.83) k l l  I a l n o t e d ,  w l t h  mast lmlnatlons l n c l l n d  f r m  19' to 31. but l o c a l l y  up to 69' 

b a n g ,  d o l a t a  bands h l d ,  a m  Ins than 0.3 Q t h l &  oxlst p a r a l l e l  h th argllllt. 
Mirut .  g a l m  of p ) ~ l h  -1st along l a l n a t l o n s  and CONtlhrte 101% than 1 1  Of th rCd- 

lW.(U - 161.361 Quartz vel". Hlghly f r d u r d  and mntalnlng abundant pyrolusite along f r a c t v r  surfaces. A Iarg,  fr-nt of 
g o e n  a r g l l l l t .  r l t h l n  t h  quartz r l n  contaI!?s obundant l lmlte .  

161.36 - 163.23) O l l r c g r n  apllllta. p m l y  l a l n a t e d  with hlghly convoluted Imlnatlons.  Abundant I l m l t a  o c a I r s  In bands UP 
to 21 m t h l & .  Iron stalnlng and dendrltlc p y r o l u s l b  coat fracture surfaces. 

163.23 - 166.421 O l l r r p r m n  r g l l l l t .  r l t h  hlghly a n v o l u t d  l a l n a t l o n s  subparallel  to t h e  anv axis. T h l n  a a q a  doloton 
l a l n a t l a a  e x l s t  locally. Iron stslnlng along fractures Is c m .  Pyrlta Is r a m  but occurs locally as minute 
gralns. 
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DESCRIPTION 

T-: s t a *  wed To test 82K8OywWl and Induced polarlzatlon anmaly  

~ n - h o l e  dlstanm frm blll s h d  f l m  to O D I I ~  at gwnd surfam. 

*orburden 

Y Cas1119 

mol cx€EK m b u T l C t l  

r g l l l l h  ( I l t h o l o g l c  unl t  5.1 

at daOth 

Almost tk ntln e l o n  Is wll  l a l n a t d .  flno pslned.  black argllllto OT. less OOnmnly. pq, b r a n  OT g r n  a r g t t 1 1 t e .  
he I m l n r t l o r a  a n  rt rmrlws I n c l l n a t l o n s  to the co-a axis bui c-ly a r e  rubpara l l e l  to the mrr axis. SulphlLb 11neraIs 
manly cmst l tut .  up to wvoral p r  mt of nW re&. 
r as whedral crystals vp to sa-al mtlmtra, I n  size. Pyrrhotlts c o n n n l y  OXIS+) L) ma11 d l s s a l n a t d  T a l m  along I m l n a t l o n *  
r n Ientlculer blobs with rn long exes paralI.1 to t h e  Imlnatlon. 

6.40 - 6.83) 

F+yrlte o r m r s  as p a l m  l e s s  than 0.1 cen t Ins* ra  I n  s l z a  along l a t n a t l o n s .  

Pyrrhotite mmsses r e  l a r g e s t  In the ncaes of small folds. 

BI.C* to gm a r g l l l l t e .  
l n c l l n a t l o n  1s paral le l  to the om -1%. Llmanlta and h-tlte are c m w o n  a l q  fractures lmpsrtlq an sang. 
colov to the rock. C h l a l h  z- locally Inpart a gmn celcv to the rock. 

Th up- par? of t h e  subunlt contslnr Convoluted lmlnatlons bu+ t h e  weraps 

6.83 - 6.92) Yssslw r d  q w r t z l t . .  

6.92 - 16.58) Grq orpltllt.. Y e l l  1mlnat.d. 

L a l n e t l o n r  -0 Inclined. relrtlre to the cmw =Is, as follows: 

7.53 I 76' 
8.71 I 66. 
10.69 I 71. 
11.51 I 63. 
13.07 I 64' 

The l a lnat lons  f r m  1J.97 I to 16.58 I a m  subparal la1 to the -e 0x1s. % a m  mlnr decrease I n  abundanm 
darnward. O u m r t z  wln, c-ly cantaln o r a n g  rblmlte f r a p n t s .  
q u a m  wlns and froctvos. Iron s t a l n l q  Is -n but decreases Qnward. Chlfflta. l w n n r ,  w p r e n t l y  
Inmeaws darnward and l l p a r h  a gesn colow locally. 
P y r r b t l t e  Is thee +la% mre cbundant than pyr l te .  
t h a n  0.1 m I n  slza, along l a l n a t l o n r .  P y r l t s  e r l s t r  as lsrps l r r a g u l a  blabs. up to 0.1 m In slze. along 
Imlnatlons. 

Soo+r pyrolusl t .  o n o n t r r t l o m  e x l s t  r l t h l n  

s u l p h l b a  constitute from I S  t o  21 oi the rcck. 
P y r r h o t l t a  ocPlrs as dlssm1nat .d  p a l m ,  h l c h  .re I n s  

(6.9s - 1.18) C o n t a l n s  up to 451 angular f rsg"nts ,  0.2 rn In slza, of s a l c l t e .  AbDut 21 of the roc* Is r w n M  q u r t z  

16.38 - 18.65) 

18.65 - 19.77) 

19.71 - 26.01) 

p a t n s .  Th c a l c l h  and q u a r t z  g a l m  are supportd  In a c o n t d  fr-  a b l e d  argllllte u t r l r .  

W.11 I a l n e t d  bloc* to gq r g l l l l t e .  The I r l n a t l o n s  6 0  h l g h l y  d l v u p t d  by - 1 c r o f r r t v l q .  The l r l n r t l o n  
or. subparalleI to tho co-a arts. Somral brom p l + * r  layers. less t h a n  0.1  m thlck. are prount. 

Well l a l n e t d  bloc* rpllllte. Locally contalm bends t l n t d  p r n  by & l a l t a .  A fow que* u ~ . w I l k o  
structures a n  prawnt. S u l p h t k  mnstltuto 1.11 t h a n  0.51 of tk rock. P y r r h o l l h  Is pre-nt In IIKT mounts  
P v r l t e  a w r s  n rwndd n s a o s  less than 0.1 m In %lie. 

L m l n r t l a  .p. I n c l l n d .  relmtlm to tk cm .XIS. n follows: 

18.7) 68. 
19.01 12. 
19.77 I 62' 

81- N g t t t t t O .  L-lnatl-  at  10.07 I 
.c. l n c l l n d  mt 50. to +k PII a l s ;  rt 21.17 I nW l m l n a t l a n  co l n c l l n d  at 80' to tk  m e  U I S .  .nd frm 
22.00 I t o  26.01 I tk I r l n a t l o r a  NO subparallal to tk co-a ..Is. 
p y r h e t l h  and p y l t .  arvr In .qwl r a m t s .  Plrmotlto o r m r s  along I r l n r t l r m  and as oloqatd blobs Wral Io 
to I r l n r t l m r .  In tk Intrrral 21.90 I t o  22.90 I a q u a r t z  u l n  that cmtalns ebundsnt a n g u l r .  uom,  g l m l h  
fr.gl"*. up i o  0.4 m I n  slze  Llsts. 
24.M I a pu- mla amtalnlnp 1s pvwhotlto. b l d  m r j l l l l h  and bolmlh nlsts. 

w D b r t O l y -  to h l p h l y - a n t o r t d  d u  to O f f s m l n g  by I loOfr&Wlng.  

Appro=l..toly 1 1  s u l p h l d a  YO p-ewnt;  

A s l m l l r  q u r t z  - In als ts  hm 25-11 to 2 3 . B  I. Frm 24.00 I io 
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rn.81 - X.Ul  

)o.U - 43.151 

$3.15 - 45.351 

(toy to p-n arglllltr. 
1Icr01r.cturrd. 

Lmlnetlons c n  I n c l l n d .  n l a t l r s  to th. ccm 8x1s. as l o l l m :  

S1mll.r lo 16.92 - 16.581 m. Thls subunlt Is 1 o l B d  but has rwt b a n  eRbmlrsly 

21.41 55. 
21.54 e 60' 
28.50 m YI' 
28.10 25. 
28.86 43. 

The I r l n a t l o n s  bs+rwn 29.26 and 30.44 a n  l n ~ l l n d  a t  80. to 90' to the m e  ai ls .  
Irregular MSM along tb Imlnatlon. and as m n m n t r a t l o m  m t  the noses of small loldr. P T r h o t l h  c o r u t l M e s  
lrol IS t o  3S 01 the roc*. 

61ach argllllte. Th u p p r  amtact Is gadstlonal. I n  the upper part. ml-olracturlng Is - 1 1  darsloprcl. 
p a r t l c u l a r l y  et 31.01 rh- mIcrofr.Ftures lncllnsd at 66. to the mr ax11 dlsplace l a l n a t l o m  h l c h  .c1 

Incllned a t  M. to th c u m  axls. Small scale folds a m  C-. A set ol quartz w l n s ,  0.3  a thlck. cuts .cT.%s 
the wm et 36.91 I and 1s lncllrud at  5'  to  the mrs a r t s .  F'vrlte and p y r b t l t e  a m  ram: when present .  p y l t .  
1s acre ebundont than pvrrhotlte. 

&.I rgllllte. 
hlghly toldsd but, omrall.  a m  subparallel to the cere axls. 

PyrrhOtIte o c a r s  as 

Pyrite Is less Bundani and - r s  as Irregular blobs up to 0.6 c.l In slze. 

Several b r ~ n  bands. less than 0.3 a Mlck, are present. Lalnat lons I n  t h e  v p p r  par t  a e  

(44.05 - U.071 

(44.791 F l o n  structures l n d l c a h  be* a n  r l g h t  slds up. 

Llght pay alteratlm zone. 

$5.35 - 53.651 Black arglllltm. 
-nts. Iron stalnlng nlsts locally along fractures. 

(tq s g l l l l h .  
P y r r h o t l h  exlrt  In m l n r r  - n h  and Is -t abundant at the tFp of the subunlt. 

Alteration zams wlst adJacent to qwrh wlns. V l t e  and p y r t D t l t e  are present In m l n a  

53.65 - 54.34) Thls e l o n  g d e s  &ward frm l l g h t  to dark coy. T h e  l a l n a t l o n s  a m  w v  p m l y  dsrelcped. 

54.34 - 54.65) el& agllllte. SImlIar to (45.35 - 53.651 m. n0 Iron stalnlng. 

54.65 - 55.461 G r q  a r g l l l l h  occurs dus to alteration adJeosnt to quartz mlnr. 
q u a r h  rslns. The l a l n s t l o n s  present are wry I n d l s t l n c t .  
c a l c l h  o c c v  along so.. lmlnatlons. 
I a1 net Ions. 

The $rq c o l w  hona  mud, l l @ t a  toward the 
% a l l  spots. lass than 0.1 a I n  slze. ol a n n ) .  

Up to 31 p y r r h o t l h  exlsts In  Imp Irregular MSS.SS subparallel to the 

(55.32 - 55.461 Contnlns h o  shear zones 4 t h  thln sems ol l a u l t  DJU-. 

55.46 - 72.141 E l &  ergllllte. Lmlnatlons usual ly  a m  subparallel to the c o m  0x1s. 
t o  quartz w l n s  et 56.83 m, 57.08 m, 59.10 and 62.05 m. 
63.46 t o  63.50 m, 63.91 to 64.19 m, end 64.16 t o  65.30 m. 
c h l a l t l c  z-. 
contalm mall p y r r h o t l h  p a l n s  n m r  the .does ol the wln. 

A l t e r e t l m  zones a m  d.wl0p.d adJacent 
C h l a - l t s r l c h  zones -1st a t  61.70 I to 61-82 m, 

L m l n s t l c m  a m  not well devwl0p.d In  t h e  
A t  59.89 a 0.3 a thlck qusrtl -In. parallel to l a l n a t l o n s  I n c l l n d  et 70' to the cam axis, 

166.44 - 67.761 61& a r g l ~ l l t m .  Cantdm wmrous brcrn bands, up to 3 a mlck. ol m-y flna g a l n d  a t r l a l .  T h  bands 
arm pa.1l.l to tk ea% .XI,. 

(66.76 - 67.011 (tq sgllllte 4 t h  a padattonal u p p r  amtact. Lmlnatlons are p m l y  dsv.lap.6. A fw brcrn bands a l s t  
Iceally. 
t o  th w m  =Is a as Irregular b o d l n  along l a l n a t l o n s .  

6r.r al tmr&lm z- .4Jbcad to a n r r c r  quartz w l n  I n c l l n d  a t  46. 

P y r r h o t l h  onstltvtes up t o  5 1  ol ttm roc* and occurs a lmtlcula bodlea &Id? are subp.ralI.1 

(68.65 - 68.611 tk ceca axis. 

72.14 - M.181 ( t a n  rgllllte r.d.. &word to poy ugllllte. 
& m u d .  
m l n l y  -s In tb v p p r  p u t  o( th subunlt. 
quertr r r l n  l n c l l n d  et 49' lo tk orm mils h a  m edJacent a l t u e t l o n  zone contalnlng -amp, c a l c l h  w h  leas 
t h m  0.1 m thlck. 

T k  colour c h a w  Is c u d  by a -use  I n  chlor lh  ant& 
Th I n l n e t l o m  n p m l y  dml0p.d and p n u a l l y  a n  parallml to tb rm erls. P y l h  I s  r n  and 

PyrIt. cuutIMn Ins than 11 01 th r d .  A t  19.65 a nan-u 

162.- - 8 - 7 1 )  

182.76 - 82.781 

I r a s t m l n d  z- along h-utur.s. 

I r a s t a l d  1- along 1r .ctvu.  

MI- m n t s  ol p y o l u s l h  mIw aolr a t o q  t h e w  1r.FtV.s. 

MI- -nta of pyolusl tm a l m  a c v  along thry lrutvu. 

d 
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183.93 - 84.02) Ulghly c~nro lvM r l n i .  r h l c h  gonerel I y  n 1.). thnn 0.5 a thlcC. conteln .bolt I S  p y r h O t l h .  

64.10 - 84.38) msilr. b r a .  d O l ~ l t l c  argllllh -1% a r a d a t l o n a l  u p p s  m n t e c t .  
0.1 a I n  slza. w M t .  

8and.d. dOlCnl t l c  apllllte. Gmprlws a l t e r n e t l n g  bands of r e a n  and pal. p l l a  to br-n bands. 
1"Cllnod a t  M). to ths cm arts. 

Qey .Iteration 2c.u dJ-t to a ns r r -  q u a m  a l n .  
a l t e r a t i o n .  A f a  -1" dellnod l m l n e t l a  em parallel to the m r e  axis.  The l a l n a t l o n r  locally NO offwt  
by mlcrofrecturlng. Wango c s l c t t e  spgts, 0.1 cm I n  size.  a l l0  - 1 s t  along frsc*ves. 

B r a  a r g l l l l h  g s d m  to pw arpllllte. Wall l a l n a t e d  In the u p p r  p a r t  w 1 M  l a l n a t t w  lncllned a t  77' to 
the are mli .  L r l n a t l o n i  ln the -1nder of t h e  subvnlt are subpa re l  1.1 to the m e  a x i s .  P y r l t e  occurs I n  
m l n o  a a r n t x  m cublc to p r l w t l c  Crystell. 
l m l n a t l o n r  and par*lcularly I n  the -os of smell folds. 

A fw spatr of amp C e I c I h ,  1 6 %  than 

64.38 - 8S.011 The bands NO 

BS.01 - 85.23) L a l n a t l o n s  ero a l m o s t  t o t a l l y  O b l l t a e t d  by the 

65.23 - 92.00) 
P y r r h o t l h  mnrtltutm from 11 to 21 of the rode and exlst3 along 

186.24 - 86.47) Altr.tlm 1- dJ- to a n a r o ,  q u a r t z  m l n .  The e l t o r s t i o n  I s  p a l s  - and 1s rrobably d u  to 
e$aI&ta. 

92.08 - 102.411 Black a g l l l l t a  godor darnward to rgllllta. ContalM I S  t o  31 s u l p h l d e s .  FVrhOtlte 1 %  the prdmlnant 
s u l p h l d e  and ormcl ex v e l 1  g a l n r  elong l a l n a t l w  end as c m m n t r a t l o n s  I n  the nose of r a l l  fo lds .  
occurs molnly as small crystals along Iemlnatlons end, lass commnly. es lmlated a b o s  up to 0.2 CI I n  i l ra .  

P y l t .  

102.41 - 104.20) G r q  erpllllt.. L a l n a t l a  am p m l y  developsd and am iubparallel to the c w o  .XIS. S u l p h l d s r  e m  ram. I r o n  
r t s l n l n g  ocwrr locally along frscturas. 

104.20 - 142.04) Black argllllte. L m l n a t l o n ,  O T ~  parall.1 to the -a oris. S u l p h i d e  minerals cmstltute u p  to 1 %  Of the r d ,  
end. locally. a n  nxw ebundsnt. 

(108.26 - 112.25) Sulph1d . s  m n s t l M e  frm 31 t o  5 1  of tho rock: Sol of the s u l p h l d e s  Is p y r h o t l t a ;  the rmalnlng 40r I 1  
p y r l t a .  

S u l p h l d e s  mnrtltute I r a  21 to 31 of t h e  rock. L a l n s t l o n i  ere p n t l y  f o l d d  but.  Weral I .  are I n c l l n d  at 
54'  to the cm arts. The s u l p h l d m  ere ?OS p y r r h o t l t e  and  MI p y r l t e .  P y r l h  c c c u n  along the lmlnatlons 
a i  tlny g a l n i  less than 0.1 m I n  slza.  

S u l p h l d e i  anstltutes 101 of the r&; i u l p h l d e s  a n s l s t  of BM p y l t e  and 2 M  p y r r h o t i t e .  

P y r l h  occurs M rounded MIUS up t o  0.3 CII In ~ 1 x 0 .  

1117.33 - 118.70) 

1123.70 - 124.20) 
1125.50 - 132.05) P m l y  lmlneted I-. L a l n e t l o n s  a n  lncllned a t  55. to the cm axls. Small p y r l h  c u b s .  up to 0 - 3  0. 

In slza, -r In  m l n w  -rots. P y r r h o t I t s  Is raw.  

1134.37 - 134.65) A i l l g h t l y  folded zona that m t a l n s  IS p y r l h  elonp Imlnatlons- 

1134.65 - 134.771 Gray do~ortone, wl th  padattonal cont.cti, contatns about 3% qua&  gal^ r h l c h  are lass than 0.1 m I n  
size. Th. su lph ldcn  a n  p y r l t e  and pyr rho t l t .  and exlst In th ratlo 

of .bout 2:3. 

Small p y l t e  p a l m  along l m l n a t l o n s  a n s l h r t e  I1 of th. r d .  

O r 7  r p l l l l h  -1% p m l y  dere1op.d l n l n a t l o n s  parelI.1 to th. cm ~ K I s .  
wang. u l c l t a  g a l -  loss man 0.1 cm in rlze. 

Tho & elm m n t a l n s  5 1  s u l p h l d e s .  

1136.54 - 137.20 
1137.21 - 142.04) Ths r d  contalns 1 1  t o  5s 

ulna- m n t s  of i u l p h l d s  m i n e r d s  YO p r e u n t .  

142.04 - 145.091 well l r l n a t d  brom r p l l l l t . .  .Im f- quartz-rlch l a p n  loss t h a n  0.2 m thlck. L r l n a t l o r a  r e  Incll&, 
r e l a t l -  to thm are a r t s .  .t 88. near the +op and 79. at the bottm of th. subunlt. 
a c u ~  along f r . c tvas .  

A w I I  m o u n t  of p y r l h  

1144.70 - 144.831 V w y  mlcec-i t-brcm argllllte byor that m n t a l n s  Bout IS p y l h .  Pyrite acuri as - 1 1  g.11~ m l o n p  
I m l n e t l o n i .  

i t u . e 3  - 144.91) Ouartz p a l m  vp to 0.1 m l n  sIza coutttut. C Q p r O d M t O l V  51 of the rodr. 

L 1 
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DESCRIPTION 

,TORKC: S t d -  To tnt a po&-lcal and m 1ndvc.d p o t a r l i a t l m  
ancmly and M east d l p p l w  contad b.h..n Dutch 

-rholo d l s t a n a  frm *Ill s h e  f l a r  to mllc at gwnd surf-. C r d  F m a t l o n  . r g l l l l t o  and dolatono. 

m r k r O . n  

In C.slng 

UTOI OEEK -TlW 

lo black u g l l l l h  1IlmOloglc u n l t  5aI 

P r d m l n a n t l y  black I r l n a t l m r  wlth 1-1 goy l r l n a t l o n r  (r bands. T h e  goy bands - l y  we t l n t d  g o o n  by chlorlto. 
k I r l n a t l o m  and bands h a m  a r l b  ran- d Incllnatl- r o l a t l u  to tk cam axls. 
~ l n r a l .  up to 0.2 m I n  slzo. I s  p - runt .  Tkw ISI.~ of goy m l m r a l  often  o p l t a l n  Im lnat loN t he t  ora rotatad relatlre to the 
r l n a t l -  mat orlst In tho surramdlng arplllltr. Iron stalnlng Is c- along fractures. P y l h  I s  c- bvt p m a l l y  1s 
-sent a l y  In m I w  a x n t s .  In mna I-S. ) a . n r .  p y r l t o  o p l s t I M e s  up to 5 per cent of the roc*. P y l t o  - rs  as small, 
m t l c u l r  m p r l s u t l c  us- whlch rwoly  o r m d  0.5 c e n t l r t -  In SIX. 1nclln.d parallal w l t h  the I r l n a t l m s  I n  the rock. P y r l t e  
u b a  w r w .  Pyrrhotite p n u a l l y  I s  assoclotod . I th p y r l t e  and typically I s  concentrated I n  the n a s i  oi lot& or I n  g u a r h  
vlns. 

5.05 - 6.791 D l r r t r l r o d  by IontIcu1.r -ssos. up to 0 . 3  m In slza, oi I l m l t e  r l t h  M. l a q  .xes o i  th. mssos subpard 1.1 

I n  KID In tervals ,  a l o n t l c u l r  rq 

to tho I r lna t lonr .  L l m l t o - r l c h  quartz n l m  and I l w l t r l l d  c a r l t l a  .n peasent. P y r l t o  oxlsts I n  m l w  
a x n t r  w OECurs I n  I r r r g u l a r s h g r d  ~ s u s  whlch u a  up to 0.4 m In slie but r e  IYO c n m n l y  lass than 0 . 2  m 
In  slzo. P y l t .  a l m  OCCYPI m TI- on llmlh Imses. 

(4.% - S.161 Rod and r e y  I o n t l c u l r  rsses .  up to 0.3 m In  slza, of rgllllto arm p - o u n t .  A l l  of the rv Ionsas end a 
fu ol tho rod Ions= a n  I r l n a t . 6 ;  the lnc l lnat lon ol tho I r l n a t l m s  I s  at v a r l w s  anplos to thoso that 
omlst I n  the swrodndlng r e .  T k  I o n t l c u l a r  mnssos conit l tuto SI of the r d .  The red Iansos m y  slmply b. 
I r o n - s t a l d  r o y  Im-s. 

6.79 - 6.911 U l r u t r l z o d  by d u n d a n t  r o y  10n1.s s l m l l a r  to 14.96 - 5.161 m. 
I-- 0Xl . t .  

T h e s e  omstltuta abart l M  of th. r&. WO rod 

9.01 - 9.111 C h v r t r l z . 6  by I-ulw blo4s. up to 0.4 m I n  stla, of p y r l t o  whlch Oonst lMa  5s of the r d .  

11.15 - I2 .W) C h u a c t r l t e d  by r.v Ionsos. up to 0.6 - I n  slro.  that  constltuta 151 to 201 d ttm rock. The Ion- mr. bnt 
bnlcprd In  cus mat n hlphly i o l b d  m mlcrdracturad. 

12.92 - 14.291 L l p h t  r.v arpllllto. Th. up- Is sharp and I n c l l d  a t  55. to th cam 0x1s; th. l ~ l l  contact I s  
g d a t l m a l .  L a l n a t l m s  co r l l  6ulCp.d and co Inc l ln .6  paral le l  to m s v a  u l s .  T k  subunlt contmlm 
s o u r a l  t h l n  qwrta UIIU up t o  0.6 Q In slza; tho llpht rv mlar am# b. d u  to o l t ~ r a t l a r  ab& theso quartz 
nlnr. F m  IS to 2Y p y r l t o  Is pr-nt as 1rr.gul.r m11.s I n s  than 0.4 CI In  s l z o ,  and. Ios~lIy, as 1arp.r. 
rarnd.d bl& mas- r h l d  probably m-0 t.rn1sh.d pyr l to .  T h e  l s r p r  b l e d  MIS.. are arsoc1at.d rltn tho quartz 
mlns~. YIruto b lact  spats d p y o l u s l t a  or. onmn.  

1IJ.% - 14.12) Contalm 1.1 q u a r h  rrlm and p y l t a .  Born th. u p p r  and loar contam a n  sharp. The up- contact Is 
Incllnd mt 58. i o  ttm om u l s ;  tho  I-r mntact Is I n c l l d  at 36. to tho cor. -1s. 

i4.w - 17.29) SMIU +o (1i .m - 1 2 . ~ 3 1  L h n b r r t  i o n t t c u i r  MH.. 
I7.u) - 17.731 Croon to &lorltlc a l t r a t l m  zmo . d J m t  to a t h l n  quartz u l n .  Pyrlto mt1tut.r 21 of th. r d  and 

occws a Irrogulc ms- I r s  man 0.4 m I n  slza. P y r r h o t l h  oxlsts In m l w  ram* and r0.h.r m a x l u  slzo 
ot 0.6 m. 

18-01 - 18-56) ~ r O C t N I Z . 6  by n d u n d a m  d goy IOntlCular bodlU. S I m l l U  t0 (11.1S - l ~ - W l  I. YlnOr .ILl)ntS Of p F l t 0  
u l r t  ms I r r q u l r  u . ~  up to 1.0 0 In  slio. 

18.56 - 18.721 I r m s t a l d  I m t u v a I .  

I O . Z l 1  ( r a m  pu.h u l n .  5 o ntlcti. mat oplta1.u m I w  m n t s  d I l a l t o  and p y l t o  as I s -  up to 0.7 Q ml&. 
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l l9.8J - 19.97) 

C2l.66 - 21.171 

122.02 - 22.241 

123.83 - 24.181 

125.39 - 25-46) 

126.24 - 26.531 

127.12 - 27-30) 
127.63 - 28.261 

128.26 - 29-26) 

129.26 - 29.43) 

129.43 - 19-50)  

129.84 - 29.921 

1Xl.76 - >l.31) 

132.08 - 32-64) 
LSS.Sl - 37.91 1 

(kart2 =In. The * In  contalm w m  &letune and angular bloc* m-qllllte f r q - n t s .  M I -  -nts  of p y l h  and 
e qnm pol- m l w r a l .  w h l d  I s  prcbab ly  c h l c r l h ,  are  present. 

hm%-gv al trat lon zone alih &].cent to a quartz w l n .  Bcrth C o n t u t s  we sherp. The u p p r  contut t i  
l n c l l n d  a t  63. to the CIII .=Is and the 1- cart& 1s l n c l l n d  a t  60. iu ttm - azls. L m l n a t I o m  rlthln the 
s 4 J m t  b l d  r g l l l l t e  hrmlnate egalmt the alteration zone a n t r t s .  AbpIt 21 p y l t e  = l i t ,  as U h d r a l  0rb.r 

f n %  than 0.1 a In slze. lrm stalnlng m 1 o . q  fr.Ct- Is c-. L l m l h  also oxlrt i  locally on the i- 
fra;tura svfacn. 

S l r l l a r  iu 121.66 - 21.771 e. Th. upper antact Is p.dat lon.1;  the I-r antact Is sharp and lncllned a t  26. to 
the cwo axls. h lrorritalnad quartz m l n  nmtalns m l m  a s u n t ,  of p y r l h  whlQ occv m l r r e g u l r  masses 1-s 
than 0.1 m I n  slze .  

Pale pmn alteratton zone a t i t s  edJ.cent to a quartz mln.  The zone a n t a r t s  are sharp: t h e  upper c o n t d  Is 
l n c l l n d  a t  53' iu the an -11s and the I- antect Is l n c l l n d  a t  M' to the ~ 0 1  axls .  The zone a n t a l n s  no 
- 1 1  d.vol0p.d l a l n a t l o n i .  Y l m  mounts of Iron stalnlng -1st In the quartz m l n .  

Crushed CIII that m n t s l n i  frsgmt, of quart l  n l n  and p a b s r d  material. T h e  quartz w l n  n m t a l n s  r l n a  
I l m l h .  Tk In terval  Is probsbly a f u l t .  

L l p h t  p m n  a l t ra t lon  zone. h a r t 2  w l n s  we present but bo not appear to be thm C ~ Y  of the alteratton. The 
uppa cort.Ct ol th zom 1% sharp and I1 l n c l l n d  a t  69' to the e r a  a x l i .  The rock l m l n a t l o m  .c. iubparallel 
t o  the contort. T h e  -lour of thls subunlt Is apparently &e to spldota rather  t h a n  chlorlte . h l b  occurs I n  o t h e r  
alterattar zones. 

L lgh t  p e y  alteratton zone. Ra upper =tact Is s h a q  and 1 %  lncllned a t  69' to the  co-e 0x1s; the I-r c o n t u t  
Is pradatlonal. The I m l n a t l o m  a m  not well deftnod wlthln t h l i  zorm. 

Zone of un-0 abundant iulphlbs. The p y l t e  antat Increaws i o  3% danrard I n  tho zone. 
atso Increases b n r a r d  and reaches 0.5 0 I n  ~ 1 2 0 .  The p y r l h  occur3 e5 Irregular masses. W l m  r r w n t ,  of 
pyrrhotite -1s t  locslIy In t h l n  bends along the l a l n a t l o n s .  R e i i v a  shodwi wcund pq tent lcular masses am 

The p a l "  s l ze  of p y l t e  

present. 

L lgh t  r e y  r g l l l l t o .  Tho upper part  I 1  poorly l a l n a t e d .  Pyrlte constltutn abmt IS of t h e  r d  and occurs In  
ma11 Irregular ~ii~i .  Thln  quartz n l m  a m  c- I n  ttm bottw part of the subunlt. 

Quartz n l n .  emnlsh-pey r g l l l l t e  -1st .  I n  the quartz. Fyrlte nnitltutn 3S of the r d  and Is prl-tlc and 
betta uystalllzed t h n  the r a J c r l t y  of the p y r l t e  r h l c h  artits I n  the u p p r  part of the hole. P y l t e  Is a r e  
abundant at th. quartz w l n - a r g l l l l t e  antuti. 
0.1j of the rock Pyr rho t l h  exlst, M mall Irregular MSSOI. 10% than 0.3 cn In stze, wlth ln  the quartz. 

Ova& n l n .  The r l n  s m t a l n s  p e e n l s h - p e y  a r g l l l l t e  fragments. 
part lcular ly abundant mt the quartz n l n - a r g l l l l b  contacts. P y r l h  usually erlstl os p r l w t l c  crystals. 
Pyrrhot l to 1% prosent and cori t l tutas &out 0.1s of the rock. 
less than 0.3 a I n  slze. In quartz. 

Py r l t o  s m s t l t u t n  up b 5s of Wm red. 
size. 

Su lph ldn  r o  abundant and corstltvto f r a  I S  to I d  of tho e. v l t o  anitltvtn 65s of the sulphtdos p r e u n t  
and p y r r k o t l h  constltuta the rmnelnlng 3%. 
l a l n a t l o n s .  Pyr l t e  In th uppr  part of Wm subunlt atso Drmrs a, lenses leis than 0.4 Q In ~11.. l h  mr*). 
sulphl& canhnt of the rodr Is h l g M .  thmt 1s from IS to IS, bel- t h l i  subunlt crnpered to th less than IS 
sulphld. antmt .bore th subunlt. 

Pyr l t o  Ormri along I n l n a t l o n s  Q, rarely. os Ient lculsr  mswi. V l t e  conitlhrtes fra 5S t o  71 of th rd .  
P y r r h o t l h  Is ram. 

Pyrrhotite arlsts In n l n w  - n t i  and l o c a l l y  anrtlMes up to 

Fvrlt.  a n i t l M o i  &out 3S of tho rock and Is 

Pyrrhotlto o c a r s  as .MI I Irregular concentrattons. 

P y C I t e  -rs a i  t h l n  l a l n a t l o n i  cr as u a l l  tomes leis than 0.3 m I n  

Pyr l ta c-ly occum as band, 1.1% man 0.1 m I n  ,le along 

V(CI f l u t y  Imlnatd.  ~ p . r l n g  msilm. The s m t r t s  nv p d a t l o n a l .  L m l n a t l w u  c. l n c l l d  .t 76. to th 
CIII axis. I r a t a l d  0r.1 spots acv only mt th. tq and mstltvh less than IS of t*. roc*. 

lS3.W - 34.01) Pyr l t a  alsts along I r l r u t l o n a  I n  th. rpllllte and, l ( r m  -ly, as tomes &art 0.2 QI In .Ira. wlh 
wnitltutos 71 d tk roct; p y r r h o t l h  amstlhrtos 3S of tk rod. P y r r h o t l h  Is o m n l y  - abundant In ma 
naur of v s l l  folb.. Tk l a l n a t l o n s  I n  rgllllto r. l n c l l n d  mt 60' to the op. -1s. 

1 I 



56.69 

146.Yl - 46.17) mlte dolatone rodel to 
erlst along l a l n a t l o n s .  A t  46.71 a 0.4 m long b l a b  of galena Is present; +tm b l a b  any be e f 1 1 1 . 6  f r a c t v e .  

goy dolostom rhtch amtalm IYI q u a m  p a l m  t h a t  are less than 0.1 P In . Ire and 

146.17 - 16-93) I3-w dolosbna podes h n r a r d  to a zone of b r u c l a t d  rhlte dol5tOne t h a t  locdlly contalm I n t e t l t l a l  pW 
dolostm and a l m  slovntl of p y r l h  g a l -  up to 0.2 m I n  s I K - .  

146.93 - 41.55) Well lm1nat.d pey doletom. The Iamlnstlons are l n c l l m d  at 59' to the me axis. Abundant q u r h  g a l m .  
rhlch am less than 0.1 m In stre .  .XI& along l a l n a t l o n s .  U l n h  g a l m  of a n r t a l l l c  a l n r a l  occv locally I n  
a l n a  r r u n t s  along I r l n a t l m s ;  the alneral m y  be t m l s h e d  p l e n a .  

147.43 - 47.511 Querh -In. Con*alns 1.5 m blaQ of paleM end a 1.2 m w s  of a bloc* alrmral that la proball  
sphal mr Ih. 

47.W - 47.W) G r q  I t a t o n . .  Y . 1 1  1mlnat.d r l i h  Imlnatlons t n c l l l r d  at 63. to the - a l s .  Galena erlsta In quartz -111). 
G e l w  occurs n I r r e g u l r  r.111) ~lp to 0.7 m I n  .Ire. 
o c ~ s  locally along frutvu. 
l r u t u r n .  Thls rhlh alnrel 1s probably Olalt-. 

G a l m  ~ ~ m t l t u t s  up to 1% of t h e  roc*. Iron sta!nlng 
Alw v.wnt am a 1.r elongate .*lie crvstals  up To 0.4 m I n  .Ire alonp 

134.86 - 3Y.631 C h r r t a l r o d  by rq spots mat anstltute fro. 7 1  t o  I O S  of the red.. 
tk QXI awls. 

L a l n a t l o n s  are l n c t l m d  a t  YO' % 

135.63 - 5'1.94) Numrous r a n g e  l l r n l h  trscture coatlnps ocutr d t h  l l r n t t a r l c h  quartz a lns .  L l m n l t e  In the quartz 
erlsts n l rrogu l s  muses. 

136.11 - 36.30) Iron stalnlng along t r d u r e s  Is eamn. 

138.17 - 30.331 L a l n a t l o n s  6 0  l n c l l m d  82' t o  the -1%. C h s r d W l Z s d  by p 4  S P t S  that  CO#Utlhrte IM Of the rO&. 

Grv to buff dolortom rhlch locally g a b  to I lmu*one  I l l t h o l o g l c  u n l t s  5b and 5c) 

The unlt ganaally Is p o o r l y  1enlnat.d and the fabr lc  Is m s s l n  to broeclatd .  The I lmstone beds ara -nIy c r w n e l y  
crystal l lm,  .Im crystals up to 2.0 a n t l w t r a  In slre .  and a n t a l n  prmlnant lolutlrn cavlt las .  P y r l t e  Is c o m u  I n  the u p p r  
psr t  of the unlt and = l i t 5  as a l w h  g a l n s  *hat OCCur along lamlnatlonr. Galena Drmrs l a a l  Iy I n  quartz mlm a I n  p o a l y  
l a l n a t e d ,  gq dolcstone. 

(36.33 - 30.991 G r q  Ololiwto. The uppar ami& Is padatlonal . I t h  s ~ l l  m a s .  less than 0.2 01 thlck. of bla& a r g l l l l t e  

PyTrhot lh  occun at ths m o a  of t h l s  unlt. 

ozcurlng at the top. Tlm argllllh n n t a l m  abundant dlssmlnatsd p y r l h  g a l m  1-1 than  0.1 m I n  s l z e .  No w e l l  
daelcpd I r l n a t l o n s  -1st. Large r a u n d d  msses of & l i e  d o l c u t w  up to 3.0 em I n  slza are prewnt and 
nnstltute 30s to 45s of the roc*. The W h l h  dolatone masses ccmnnly a n t a l n  pyrlte and p v r r h o t l h  galns.  l a s  
than 0.1 m I "  sire .  h l c h  amstltvte 5s t o  1s of the e.  he rhlte dolastom mosses m y  be fllleQ c a l t l a .  

138.99 - 39.081 Quart. n l n .  

139.00 - 46.001 UassIve py dolortom. A few p m l y  Qralcqed Imlnat lons  gist. The l a l n a t l o n s  conslstr of broln. plt+r  

A t  41.97 a a 0.) a mlck quartz a l n  Is l n c l l n d  a t  43' t o  the COT. a r l s  and Contalm 
dolostom rr pyrolusite. Ulnvle quart. g-alm erlst and a m  svbparalI.1 tu l a l n a t l o n s .  Iron s t a l n l n g  o c c v s  
slong xm fractures. 
mlnute w h e 6 a I  g a l n s  of p y r l t e  and one l r r e g u l a  galena g a l n  las than 0.1 m In stre .  A b r u c l a  lone occws 
I-dlately bel- the q u a m  - In ,  and anslsts of angular rhlta doletom fragnsntr up to several c s n t l m + r u  I n  
=Ire In  a quartz ~ t r l x .  

143.91 - 44.00) Ousm m l n  t h a t  amtalns a blade of galena 1.2 on I-. The p l e n a  blade me), be a fllled fr .ctve. 

L a l n a t l a a  m-e Incllned. relatlm to the m e  arls .  as follows: 
39.44 I 75- 42.95 I 63- 
41.23 a 80' 43.89 I 89' 
41.00 a 00' 44.10 I 81' 
42.44 I 72' 45.58 I 19' 

146.00 - 46.2'1) Whlte d o l a t o n .  Vel1  I r l n a t d  r l t h  l a l n a t l o n s  lncllnsd a t  74. to the m r e  .XIS. A fe. m h d r a l  p y l t e  grains. 
about 0.1 m I n  slre.  am m n c s n t r a t d  along s w  lmlnst lom and Constitute abaut JI o( the  rock. Pyrolusite 
acwrs along m f r e v r e  avrfaces. 

P y r l t e  msses. up to 0.5 em In  sire. mnstltute 5M of the rhlte dololtorm. 146.25 - 46.1111 Ulna- mounts of I l s n l t e  ere 
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147.95 - UI.261 

(48.26 - 48.541 

148.54 - 49.021 
(49.02 - 49-25) 
(49.25 - 49.631 
(49.63 - 19.83) 
149.83 - 49.891 
149.89 - 50.101 

00.10 - 50.271 
0 0 . 2 1  - 50.33) 

0 0 . 3 3  - 50.601 
150.60 - SI-07) 

1S1.07 - S6.691 
(52.00 - 52.121 

(52.12 - 52-25) 

152.23 - S2.321 

(52.32 - S2.3Sl 
(S4.21 - 54-49] 

Em (F HQT 

Ihlte to ~ . m ,  n p u l r  dolatom h - . g s n t s ,  up to 1.0 cm In %lie. In m * l n  of pry I las*ono.  A t  the bot- of 
the subunlt. l l g h t  - s t a l n l q  OCFKS. Y l m  a u n b  of plene e x l i t  In  m l m h  g a l m  et the contacts bat- 
rhl ta d o l Q h  and - IlmS-. 

G r q  l l a s t a  mists dJ-t to a E T B ~  dolatone lens end a 0.8 cm . I d s  quartz r l n .  l r r q u l a r  galona g a l l a .  
up to 1.2 a In s l m ,  ax l i t  et th. quartz-dolostme contacts. Y l n u  a a r n t x  of mlnvta p y l i a  p a l m  0 1 0  erlst et 
the quam-dola tom contacts. The Itastone conslsts of catcIta/aragonlte q s t a l s  up to 2.0 m In slia.  

Yell I m l n a t d  r h l t a  dolatom. Contalnr m l n u t s  g a l n s  of p v l t e  almg I m l n a t l m s .  Tke Imlnetl- a m  paral le l  
to the - (PIS. 
I r a s t a l n e d  arm9 dolostom. 

11.11 l a l n a t d  pay dolostom r l t h  g e y - g s e n l s ) r b r w n  l r l n a t l o n s  lncllnsd St 72. to the c o o  axis. 

Iron-italned oranps dolostom. 

we11  1mlne.d.  gray dolcrltlc rgllllte. L r l n a t l o n r  arm l n c l l n d  et 79' to the m e  -1s. Y lnuta  pa lm of 
pyrl ia  a c u  a l o q  Iprlnatlons and mnstltute IS of the m c k .  

b s a l m  pa), dola tmr .  
solutlm cavlt1.s. loss m a n  0 .5  m In sl ie .  occv a l o q  the lmlnet lms.  

Lmlnatlons O n s l s t  of m l n u t e  p a l m  of quartz lncllnad a t  79' to the  - mls. A 1.r 

P r n l ) ,  l a l n a t d  tan doloxtone. 

Grey I lmstom r l t h  a , h a p .  Irregular upper contact and a p s d a t l o n a l  l a e r  -tact. A 1.0 a thlck sem of d), 
quaria la p r e m t .  

G r q  dolmtom rhlch p&s tu & I t .  dolatom. 

6r-n to pay  Il-rtom. Abovt 5oI  of the roc* Is tolvtlon cavltlos. The c a r l t l a  are up to 1.5 a I n  slz.. a m  
I n t a c o n n e c t d  and a m  g e n a a l l y  e l l l p t l c a l  In shape. The cavltlar M coated b, an un1dsntlfl.d bsty-pry 
n l n r a l l s l .  Thls subunlt a), tv an aqu1f.r. 

Cram to p a y  d o l ~ t ~ ~ .  L a l n e t l o n s  are p m l y  Qralopad. Ulnar srounts of mlnute p y l t e  g a l m  and solution 
c a r l t l a  up t o  0.3 m In .In OCTY along the Imlnatlons.  

Y e l l  l a l n a t d  at 77. to the EQ. a z l s .  

Porws,  )..lIw-tlnt.d I l a s t o n e .  Slmllar to (50.60 - 51.07) n. 

Wry dolostone. A largs  orange-s ta lnd pm-wr z c m  .=lsta near 52.23 D- Y l n u  anounts  of p y r r h a t l h  oxlrt In 
t h t s  $ a r w s  zone. 

Orang. Ilmstom t h e  Is 2oI solution c a r l t l a  and, locslly. 1s Iron s t o l d .  

S l n l l r  to (52.12 - S2.251 but conialns 7 1  to 101 p y r l h  and p y r r h o t l h .  

B.r to br-n Ilmttom t h e t  Is 20) lolutlon carl t la .  SImllar to 150.60 - 51.071 m. 

ORILL DatE MSATEO 

Lwd Z l n c  S l l n r  C0pp.r 
wm.9. - I L L  I 

47.45 - 48.111 0.11 0.14 2.06 CO.01 
S0.W - 51.11 e0.01 <Oo.O1 e0.69 <0.01 
52.12 - 53.12 q.01 S0.01 a.69 go-01 

Thln Set ton  8IcRI-WI 4.99 - S.26 - Sr Appn61x I X  for ptroprwhlc dsscrlptlon- 
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S T a u E :  S t r C  - To hst If  mlwrallzatlon I n  81m-7 COntlwes. 

)Qlrholo d l s t m a  trm b l l l  sha& f l m  to m l l ~  at gwnd surfam. 

-O.n 

u c u l t 4  

Ma FlkWATICN 

3 l d  to ww u g l l l l h  I l l t h o l o g l c  unlt 5al 

a l d  to pq r g l l l l t r .  L r l n a t d .  Th. rod I s  dmlnantly b l a e  r l t h  .Inor ( r q  Iamlnstlons Q bands. Locally. ho-uror, th. 
Is p-d-lnantlv p . ~  rlm .I- b l d  I r l n a t l o m  a n d u  bands., Th. I a F n  a- c-1" t l n t d  01.n by C h l Q I t O .  The 

l r l l u t l a s  m d  bmds ha- a - 1 6  r- ol Inclllutlons r r l a t l n  to tho CQ. -1s. In a fr Intrrals. IUI I .  lontlcular. w q  
my). up t o  0.2 wntl-tr8 la SIX.. omr. 
Imlnatlw mat r l s t  In t b  SvrDundlIq ugllllto. Iron stalnlnp Is - l y  dsn1cp.d along k d u r o s .  Pyrite Is -n but Is 
)+-.sod la m l n u  mounts. 
l u l l ,  I .n t lcul r  Q p - l v r t l c  -ssos rll lch r n l y  -crd 0.5 c o n t l r h o  In  ~ 1 x 0 ,  that  N O  pard  1.1 to the l a l n a t l o n s  I n  th. roc*. 
vltr Drmn r u o l y  LI cubas. 
folQ Q I n  quu-ta r l n r .  

The- ~ o y  MSWS ofton contaln I n l n a t l o m  that y1 rotatd r e l a t l r  to th. 

I n  s 0 1  Intervals p y r l h  Is m r m  abundant end conrtltvta up t o  5 p 6  cent ol tb rob .  P y l t o  o c c u n  as 

Pyrrhotlh 1s -1" a s u r l m t d  4 t h  pyrlte. and Is usually n n w n h a t o d  In tk n o s 6  of small 

13.0s - 3.57) 

1S.JJ - 5.57) 

15.57 - 5-80) 

17.14 - 7.58) 

17.58 - 7-84) 

18.m - 8.801 

113.37 - 13.49) 

115.33 - 16-16) 

111.90 - 17.65) 

111.65 - 17-75) 

110.39 - 10.8)) 

c h . r a t u I x . d  by dundant  Ilmlt. . p o t s  up to 0.3 m In  s l x e  t h a t  lnueesa  In abundma dwnrard. M l m r  (IQlnta 
d Iron stalnlng c.used b i  .In& walm of Ilmlh oxlst  I n  m noses d f o l b  at tho b a ~  of ma subunlt. 

I r a s t m l n o d  I n t r r a l  rlth mlruto palm ot I lml te  ar hrstlto c n n p n t r a t d  I n  a f a  I s l n a t l a s .  - 1 1  spots. 
up to 0.3 m I n  slzo. d llmlh also  a m  present. S w  Ol soft b r a  M t u I a I  t h a t  o f f o r u s a  In 611vto 
h y 6 0 c h l u l c  r l d  m y  a n t m l n  wlclto. 

Pale -m d D l a l t l c  ugllllta. 
p y r h o t l t r  cccv wlthln a quartz rnln at (5.63 - 5.688) rn and mt the quartz w l n - e r g l l l l t e  contacts. 

L s l n a t l o n s  c. Incllnod, - l a t l n  to th. Qf. CUI., .I f 0 l l r n :  

Lmlnatlons r e  occentuatd by pyoluslt .  crwtlngs. M I n u  amounts of p v r l h  end 

6.10 50. 10.98 55- 
6.97 61. 1 3 3 5  52. 
9.41 70. 13.85 43' 

C h u d u l z e d  by I l m l t o  spots, up to 0.4 m In slzo, t h a t  mnstltvte up to 21 of the r d .  
I lm lh  spots Inuoasa d a n - u d ;  tb slm of spots d.croews. 

ch-o Is fr.ctur.d parello1 to th. rpc* I r l n a t l w .  Abundant Iron stalnlrg .rlstr on f r r t u o  svfecos. 

Ih. top 2.0 m of th. subunlt o n t a l n s  6S llmltr spot, and lrm stalnlng. 
of I . n t l c u l r  gq MSYS. up to 0.2 Q I n  SIX.. that constltuto 7s of th. r d :  Imlnat lonr r l t h l n  th. spots aro 
r o t a t d  r a l . t l r  to thav I n  th. a4J-mi roc*. 

A l t u a t l o n  111). .dJ.cont to n wango celclto r l n .  
p y o l u s l t o  and - 1 1  p v h o t l h  stradcs. Tho i a r  Is  llght ~q and I s  poor ly  l a l n a t d .  

Lontlculu - US-, up b 0.2 m I n  SIX., constlMo 15s t o  20$ of th. r d ,  and contaln I r l n r t l a p  t h a t  aro 
rotatod r a l a t l r  to tnrr In  th. O4J-d rock. 
I n t r r a l  115.56 - 15-71) I s  Iron stalnd and cmtaln8 a fow I l m l t o  .pots. 

Alhrmtlm x a n m  
t w t w  ray. Th. u p p r  oatat Is ~ d a t l o n a l  r l l l lo  th I-r antat I s  s h r p .  Tho I n t u v a l  Is rrll Imlnatod 
and I r l n a t l o m  y1 l n c l l n d  rt 51. to th. co1 axla.  Pyrlta. .hla amstltutos 3s d roc*. occurs m -11. 
l r r r p u l r  (ralns loss *tm 0.1 Q I n  slxa. 

I r - s t a l d  1 n t r r . l  mat cmta lm lmt lculu  cq MIYS that C. rotatd slmllar to 18.20 - 8.80) m. L l m l t o  
Ipot. n p r . u n t .  

(rang. i~ ( I g h t  goy a l t u m t l o n  zom 8dJ-t to a qwrtz r l n .  
m n t d  IS sharp and Is Incllwd a t  32. tp tb om axis. 

T b  abundance of 

TIN r r w l n d a  of th. subunlt mmlsts 

Tho 111). cont.lm w h d r e l  p y l t o  cubes. 0.2 m I n  slxo, 

Th. I n l n a t l -  y1 1nclln.d a t  41. to tb - axls- Th. 

b a quaria r l n .  Th. 201). Is wan- new th. quartz r l n  and V a d a  to l l * t  w q  

T n  u p p r  antat 4s pdstlmal rllorees th. l o I r  
L m l n o t l o n  n pcsrly *rlad. 

0 
R O I  I TO 

1.99 5.03 
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120.12 - 20.641 

120.1 - 21.a1 

123.17 - 23.291 

124.53 - 24.69) 

127.M - 21.091 

127.09 - 27-19) 
121.81 - 27.931 

128.181 

129.66 - 29.981 
130.42 - 31.031 

L a l n a t l m s  I n c l l m d .  r w l a t l n  to th mm a l s .  as (ollm: 
20.12 49. 

21.64 45. 
23.94 51' 

Intensely . l e - o f r e c t v r d  z-. Contalrn a t  S I  t o  1I lantlwlar r w  messes, up to 0.2 e I n  slza, In .him the 
I a l n a t l m s  a-o,ratated ralat1.n to t b s e  In the svrwlndlng r h s .  

S l m l l a  to 120.12 - 20.64) I. 
and 3S t o  5I I n  the bo+ton pert of ma srhunlt. 

O r a n g e b r a n  m l t r a t l m  1011) ormrs b e h a a n  h o  qvartz wlns. 
I- s t a l n l n g  and llmlh s p m  up t o  0.1 a I n  s 1 n  e r l s t  along a fracture. Ths u p p  quartz a l n  Lmtatm 
l rmgular  p t e h w s  of p y r t d l t e  up to 1.0 m I n  s l ze .  

Gr? a l t r a t l m  ion rlm m o r a n p  t l n t  adJacent to t.o quartz w l n s .  Lsn lnat lons  arw p m l y  dewtqmd. M l n o r  

p y r l h  o r b .  w to 0.J e In stre. -1st. 

Grw bolas*toM r l t h  sharp c m t a c t s  l n c l l m d  a t  60. to th cum -1s.  T h  l a l n a t l o n s  In  t M  svrwundlng b l a e  
argflllh e m  Inc l lned  at  Y5. to ths cm-a arts. The dolmtcm ccmtalns p m l y  dewlopod  Iamlnatlons and, rare ly ,  
P y r l h .  

Contalm rota ted  rey masses the conrtttute 10% t o  151  of the rod In  *ha t w  pTt 

L a l n a t l o n r  are Inc l lned  a t  41-  to the  m a  a x l s -  

Gray altffat lm zona adJacwnt to a quartz m l n .  
quartz -1". 

Grey a l t r a t l m  zma ormra behean h o  quartz a l n s .  T h  u p p r  omtsct Is gedat lond all. the lasr contact Is 
sharp and Is Inc l lned  a t  52' to th mn a.1~. The quartz velm c m t a l n  p y r l h  lenses and blabs .  T h  q w r -  wlns  
are p.rt lal  l y  I r m s t a l m d  orangs. 

Lntnat lonr  a m  l n c l l n d  a t  55- to tha cm axls. 

Green c h l o r l t c r l c h  zone. L a l n a t l o n s  are l n c l l n e d  mf 48' to th m m  a l s .  

C h l c r l t t r l c h  2011). T h  1- has a ya1lo.sr t l n t  than I n  129.66 - 29.981 I. 

T h  altaratton zone has an orangs t l n t  lnnsdlat. ly mdJecent to t h e  

The p l l a  t l n t  may be d w  to 
Optdot.. 

130.78 - 31.031 Black. argllllta r l t h  f a l n t ,  f l n o  I a l n a t l o n s  that  are lncllnsd a t  38. t o  the m e  axis, 

131.Y - 31.381 

131.61 - 31.711 

132.11) 

133.01 - 33-69] 

134.w - 34.82) 

135.75 - 35.82) 

136.011 - 36.141 

r s 6 . m  

136.41 - 36.451 

(31.73 - 51.64) 

137.w - m.041 

Y a l l a r t l n t e d  a l t r a t l m  zam.  The zone I s  s o f t e r  than the surroundlnp rock. The contac*s a r e  sharp and are 
I n c l t m d  st 26' to th m w  a l s .  No l a l n a t l o n r  -1st. Thls  i v b u n l t  a y  be a zona of g l d o t a  altaratlon. 

S l m l l a  to 131.34 - 31.38) but contalm a r a m  of rey fwtt  ~ p ,  0.3 Q thick. 

Lenlnrtlmr c. l n c l l m d  at 44. to the cm ~ 1 s .  

C h l a l t l r e d  2- par.lIeI to th m e  axls. 
cm als; the 1- mnt& Is Inc l lned  rt 50' to the m a  a ls .  

Grrslrt1nt.d a l ta ro t lm zam. Contalrn s a m a l  quartz w l n s .  C h l o r l h  Is t y p l c a l t y  Lmcentrrted rt tho mrglm of 
ths q u a m  - I n s .  
botta,mnt.ct. 

g-n-bran a l t r r t l m  zonm adJ.cent to qusrh a l n .  
and p y r l h  oocv In u u l l  ..runt, m a  th u p p  contad. 

Altrrtlm 1011). Slml lar  to 135.7Y - 35.821 m. tantalm I r l n a t l o n s  lncllnad at 46. to th cor. n l s .  T h  u p p r  
cantact Is  sharp and I s  1nc l ln .d  a t  48. to th cm axls. 

L s l n r t l o n s  n lncllprd rt X' to ths CQ. =Is. 

Grv a l t m r r t l m  z-. S I m l l r  to 135.75 - 3Y.1121 L A d J m r t  to a quartz n l n  4th F D d . t l 0 n . l  a n t a d s .  D o l a  
t h l s  altmrrtlm z m  th. sulphld. cmtmt of th. rccks Inuaases % abwt IS of  the t o t a l  rod wlumm. 

h r a h l z d  bv n v u r w s  qua* w l n s ,  w to 0.5 a t h l e ,  t h m i  a m  subparallml and c. I n c l l m d  a t  50. to 55' t o  
th mrr -1s. Sulph1d.r m n s t t M a  IS o f  nu rcck nd mprlw pyrrhotlt .  and p y l t e  In q u a l  p r c p o O l a  as 
l a n t l ~ l a r  messes along I n l n r t l m s .  

Su1phlb.r amstltvta 5s  to 7s oi th. roc* and eaprlv pyrl ta  and pyrrhot l ta  In th rmflo ol 3:2. +Ita saws as 
a1mg.h. I r r a g u l r  crystals Q m 1 . n . a  up to  0.Y a In slze. P y r r h o t l h  occurs m c w t l n p  along l r l rut la  Q 

I n  a q w r h  -1" ea l m p u l r  m s Y ) .  

The contacts a m  sharp. Ths u p p a  -tact Is I n c l l m d  a t  4 1 '  to the 

Pyrlta wba, up lu 0.2 a In slza, C o n s t l M w  II o f  the rcck and a r m  mra abundant alorp tho 
Tk I r l n r t l o N  I n  t h l s  &Ion am w v  p m l y  deral0p.d. 

L a l n a t l o n s  6. I n c l l n d  at 64 .  to the m a  n l s .  Pyrrtwtltm 

. 
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OCSCIII?TION 

41.4)) Lmlnatlons n l n c l l m d  st 54- t o  ttm c1.7 .=Is. 

43.24 - 44.76) 

46.001 Lalnat lons c. lncllnsd st 42- to the c1.7 -1s. 

bey to b u f f  dolost- r h l e  locally q a d s  to I l m s t m a  I l l t h o l o g l c  unl ts  Sb and Scl 

B r a m - g q  .Itr.tlm r m .  S 1 ~ 1 l r  to 0 6 . 4 1  - 36.4s) m. L ~ l n s t l ~  am p m l y  dewloDed and p ~ r l h  I s  rere. 

The unlt p n s r s l l y  I s  p m l y  l e n l n a t d  and the f . b r l c  r a n p i  f r m  masslm to b r e c c l a t d .  The I t m i t o n e  beds are c u m n l y  
w r s e l y  q s t a l l l n a .  wlm crystals up to 2.0 a n t t m h a  Ir slze, and Contaln p - m l n n t  solutlm cavl t les.  Pp-lte I s  c- I n  the 
epper paart of me unl t  and -1st. .I rtnvte p a l m  along Isnlnatlons. Galena ocplrs 1-1 I y  In quem e l m  a- I n  ~ 0 - 7 1 "  I a n l n a t d  
p-ey dolostme. P y r r h a t l t a  erlsts the bottm of the unlt.  

46.% - 48.801 Llght m s s l w  goy dolotona r l t h  g-edetlonel upper ant&. T h l n  I smlnat lom.  0.1 m t h l d t .  of g e e n  argllllt. 
erlst st the tq and a- l n c l l m d  a t  59' m the - exls. The svbunlt Contalm wmwous small quartz rslm 
p a r a l l e l  to the Iaalnatlons. 

(47.20 - 47.241 Cvsrtx w l n .  l n c l l m d  st 63. to the c0-a axis. Gntelm a blade of galena 0.2 cm In  length. 

147.88 - 47.961 Quert l  *In. Contalm an lrrspuls bl.8 of  galena. 0.9 cm I n  length. 

(48.SI - 48.80) bey a r g l l l l t e  slnllar In e+veerencs to edJacant dolaatone but h l c h  d l f f a o  f r m  the dolastone I n  t h a t  I t  
doa not res& .I* hydroch1Qlc ecld. L a l n a t l -  are l n c l l n d  a t  47. to the co-0 0x1s. 

48.80 - 60.331 Massl*s gq dolaatme. Cartnlm Fq-g-wn a r g l l l l t e  semi 0.2 cm thick. A f e r  of the aqllllte sems are coatad 
by nlnuta crystals of pyrlte. 

1s2.39 I H a r r a  quar t1  n l n .  tontalrp a 11ght b r a n  s p h a l e r l t e  crysta l  0.3 c n  In size. 

lS6.76 - 56.881 Grey dolostm breccla wlm a quartz M t r t x .  Contalm abundant pyrolurlte. 

('17.071 

158.23) 

159.21 I 

lS9.631 

160.33 - 60.941 

:60.94 - 62.221 

62.22 - 62-38) 

L62.X - 62.S31 

161.53 - 62.861 

162.86 - 63.771 

163.77 - 66.181 

(64.31 I 

r66.18 - 66.399) 
166.39 - 68.471 

1U.47 - 68.741 

Cvartr w l n .  Contalru a tiny blade. 0.2 CI I n  slze, of p l e n a .  

Thln z m  of qq dolostm b r u c l a  dJecant  to a quartz w l n .  

A t h l n  x m e  ccmprlslng n u m r m s  t l n y  quart1 g a l n s  In  p a y  dolastone. Contalm a blade, 0.2 cm I n  length. of 
galena end I r r s g u l a  p y r l t a  q a t m  t h s t  c o n s t l t u t a  11 of the rock. 

Small I r regular  blade of galena In m s s l v e  pey dolastone. 

L a l n s t l o r u  are Incllned. r e l a t l e  t o  the core 0x1s. as f o l l a s :  

49.05 I 42. 50.60 I 46' S2.60 3)' S5.31 I 48' S8.82 42. 
49.63 3s. 50.96 48. S3.36 D 37. 56.3s 47' S9.77 S6- 
49.97 m S2' 52.07 I 42' 54.0s m 42. 117.4s I 45- 

G r q  to rhlte, -led I t l a s t o m .  h t a l m  from 301 t o  501 round solutlm csv l t lms whlch e m  costad by a g-oy 
pwdsr. Th. zm. Is porous and pormDble. end m y  b. an equlfer. 

Csnlnatad qq Ilmstm. Lanlnstlom are Incllned a t  S5. to the CO~. arts and Contaln a f- solutlon c a r l t l e s .  A 
few bran, e l l l p t l c a l  dolostme f r s g n s n t i  o l i t  and we up to 1.) cm I n  length. A f w  calcltrfllled c m l t l a  ere 
present. 

(tq Ilmtom. Slml lar  to 160.33 - W.941 I. 

M e l t  1 r l n a t . d  r h l h  dolostme. Mlnvts qalns  of p y r l h  exlst along the Isnlnstlons. Th. l a l n a t l o m  .re 
s u b p r a l  1.1 to the OOT. . X I . .  

Masslrr q s y  dotstam. 

6 r q  Ilmtma. Contmlrp 101 wlutlon carltla. Slml lar  to 160.33 - 69.941 I. 

*dim ODP. cailitlng of Im1nat.d dolostorm. 

Ouortz r l n  antalm e black crysta l .  1.1 m I n  i l z e .  of sphalertk.  

Brccle. B r a n .  round &.lostom fr.gnb up t o  5.0 o I n  s l m  erlst In q . ~  I l m t a .  A 9- solutlca wvlt l" .  
up to 1.5 CI I n  ilm, -1st m n d  I m l I y  oonrtltute I 5 1  to 201 of th. r d .  

y h t h  to q . ~  dolatm. 
tncllnd 8t 54. to tha m. PI.. 

Wi l r  rq dolaatar  amtmlnlng b n 6 1 t l c  pyolusltm. 

A g-sy pa&r costs the Urltlu. 

L s l n s t l o n  -1- ~ I n h  q m l r p  ol p y l t .  In  qm a p l l l l h  Imms. Lmlnatl- .re 
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STCRUX: S t u h  (h.L 

16.47 - 6.601 

16.60 - (1.971 

10.97 - 9.161 

19.16 - 9.141 

19.14 - 10.111 

l10.12 - 10.651 

110.65 - 11.011 

1II.OI - 11.799) 

111.79 - 11.941 

(1t.W - 12.221 

112.22 - 13.71 I 

113.71 - 13.961 

113.98 - 14.021 

D.r* - e r g l l l l h  . I t h  a p1.W fabric. Contalm ollua-gsen Im lna t l ons  Ias than 0.2 m t h l d  Incllnml a t  24- 
m im cm -15. L l m l t .  d n  up JS to 5s o f  the roc* and occurs as .I I l p t l c a l  spots 0.3 m I n  slzo. 

m l h  q u a r i z l t r  whlch. locally. Is t l n t d  orangs by orangs calclta. N u m a s  goan a r g l l l l t e  bands acw.  b t  
u g l l l l t .  bands ara 1.1s man 0.2 m t h l &  but a 1- a n  up to 10.1 m mlck. 
arm mrls. 
as m s t d s  toss man 0.1 m In SIX.. The +op ot th subuntt has a b r a n  g.ntI.r q p a r a n m  dw to I l c n t t .  
spof,  1-s than 0.1 m In slz. that. loc.lIy. constltuto 701 t o  801 ol th r a k .  Down.srd, llmlh occurs 0s 
lugor prl-tlc spots up to 0.7 Q In SIX. t h a t  are l n c l l d  p a r d  1.1 to the Imlnat lonr  and comtllut. 5s of th 
rock. 

ouartz r l n .  

ttq quertzlt.. 
mlov ol th q u o r t z l h  Is dam to abundant pyrolurlte whld, c11s.1 th roc* to h a w  a -5Ttl.d .pp..ronm. 
L l m n l t .  ans t l tu tn  1 Q  t o  1% of th r& nd ocmrs 0% spots up to 0.6 ea I n  slzo. 

w u s l w .  -. platy argllllt.. Contalns angular f raglants  of g w  quartzlt. whlch are up t o  0.4 Q In  size. 
L l m n l t e  mnstt iutos lo2 to  5S o f  t h  roc* and Ormrs at the a r g l l l l t r q w r t z l t .  curites. 

Rang, q u a m l h  Intrh0dd.d wlm platy, dark g a  a r g l l l l t e .  
subunlt. lmu..i prurtzlt. p r d m l n o t a  at the bottom. Bandlng Is I n c l l d  rrt M. to tho W. uls .  The u p p r  
q u . r t z l h  Emtalm Ilmlh s p h  las than 0.1 m In SIX* r h l &  constltut. 20s ol th rock. bnwards  I l R m l t .  
const1M.s m l y  IS of im roc* md ormrr .I spots 0.1 m I n  slz.. 

w u s l w  w h l h  qumrtzlt.. 
U I c l t .  .nd p m n  r g l l l l t o  f r a p m t s  1.1s than 0.4 m I n  rlz.  -1st. 
l a a l l y  and CI r t d  by argllllt.. 

Int-bd rad mnd armgo quartzlt.. 
1- rg to 0.2 m ml&. 

PI*, n a l r l n m i e d .  gm u g l l l l t . .  Cantalm p y o l u s l t .  0s s m l l  s p o t s  Q 0s bndrlhr. 

Wasst-, r h l h .  g a n u l r  qu.r*zlts. Gmtelm t r  . u l l  c - l c l h  WYBtalS. T h  u p p r  -1st. of WS 

The bands a r m  I n c t l n d  a t  26. to tho 
T b  c a l c l h  cwutltutes 2s t o  3S of the roc* and O C N S  Wang, CaIClt. .I= occura I n  a r g i l l l h  bands. 

Contains gm arg1111t. layers wlih  lonlnatlons l n c l l n d  a t  36' to the core axls. The g w  

A r g l l l l t e  I s  1 x 0  abundant mi the tap cd the 

Contalns 3 rolB t h d  am up to 0.6 m In  slze and M mated by Ilmlte. Oranp. 
Pyrlt. crystmls up to 0.5 m I n  slz. a t s t  

T h e  red quartzlt .  bands o n t o l n  up to 0M I l c n l t .  rhlch Ormrs n YII 

I I L n l t .  os rpots h l c h  n 0.1 m In sir.. 

U - 
1 0  
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DLSCRlCTlON 

14.02 - 24.421 Red to oramp quarttit. l n t r t a d d a d  r l t h  g o e n  Cgllllte. 
L l s n l t e  r l i h l n  th. u p p r  g a n u l r  COnstlhltes I $  to 2 s  of the f'cd M I n u e a r a  r g l d l v  to 201 to 2% of 
the r e  In 1- z-. 
(16.49 - 16.36) m. 1 1 6 . 0  - 16.83) m, 119.13 - 19.?21 m. 119.70 - 19.741 m. (21.93 - 22.26) m, 122.48 - 22.S9) 
and (23.09 - 23.161 m. 

( tanular 1- of I l a l t e  wlthln ~uerlzlte a m  -n. 

The ganular  I- .p. at (14.23 - 14.121 m. 115.42 - 15.491 m. (15.78 - 15.811 m. 

Lmlnattons m-0 Incllmd, relatlre to the m a  at.. as t o l l a s :  
16.05 XI' 
16.72 30' 
20.11 20. 

(18.28 - 19-67) Plaiy - a r g l l l l t .  Is predonlnant. 

24.42 - 25.281 

25.28 - X . 4 7 1  

25.47 - 2S.731 

25.73 - 25-82> 

25.82 - 25-99> 

25.99 - 26-13) 

26.13 - ZS.42) 

26.42 - f9.191 

29.19 - 34-63) 

Orange tlnted q u a r t x l h  I n t a t a d d e d  With der* gmn a r g l l l l t e  f i l c h  hms beddlng Inc l lned  a t  21' to  t h e  m e  axls. 
H - t l h  cccun 6 prlsmnttc crystals. 0.2 a In  $Im. that  8- most abundant rt a r g l l l l t ~ u a r t i l h  CQltaCIs P 

rtthln the quar t i t to .  L l m n l t e  1s m-mn but n o r  the bot- of th subunlt a r q l l l l t e  I s  I r - s t a t 4  rod. 
D m 6 1 t I c  pyroluslh Is cc.~cn along fractures. 
the subunlt. 

Quartx -In. Contalns mange doletone and f r a p e n t s  of brwn.  gsnular  quar tz l ie .  

Orangatlnted quartr l te  Intorbeddd 11th - .rgltllta. 
spts, abaut 0.1 a In SIX.. m n s t l M a  5s of tk quartxlte.  (L-ange calcl te Is abundant In a quart2 i l n .  

B r a n .  granular. l l m n l t l c  quartxlte. L l m n l h  constltuta gestor than 60% d the roch. 

Quartx -In. Cantalns s ~ l l  p r l m t l c  crystals of hsnstlte that mnstliwto I S  of the r d -  

B r a n .  granular. l l m n l t l c  quartxlte. Slmllar to (25.73 - 25.82) D- 

Quartz l ie  Interbeddsd d t h  g m n  a r g l l l l t e .  
h- t l t e  Is abundant. T h  bandtng I s  l n c l l n e d  a t  35. to the m e  arls. L l m n l t e  1s rare. 

Yhlta quartrlte Intortadded r l t h  g o e n  .wgllllte. 
c m l y  contalm Iron-stalned fractures. 

Ouartztte l n t r b e d d a d  rlth a g l l l l h .  Quortzlte I s  b r a n ,  mange P .hit. dspendlng on the ~ ~ c c m d o q  m l n r a l s  
present. The b r a n  rarleiy Is csused by llsnlh s p a t s  r h l d  are up to 0.3  cm In ~ 1 x 0 .  
orange d w  tu tlny, p m l v  formd crysta ls  d wange CaIc l t~ .  
up to 4.0 a thlcb.. Dark gsa a r g l l l l t e  1s mm c o m m  than bls& a r g l l l l t e .  

The bands me Incllnmd. mletlw to the Q L ~  axls,  os fol lws:  

Orengs c m l c l h  crystals 1-s than 0.1 cm In $In o r l i t  t h r w g h a t  

Bendlng Is lncllned a t  35' to the cum ails. L l q n l t e  

The quartzite 1s orange .here calclt .  I s  abundant. or red .hem 

Bsndlng Is I n c l l n d  at  26' t o  the 0x0 0x1s. The quartz l ie  

The uppa q u s r t z l t a  ere 
Argllllte 1s black w dark g o a n  and a l s t s  as bands 

29.78 31. 
30.35 n- 
32.11 25- 

C - 
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DESCRIPTION 

142.20 - 40.72) Oar* g- a g l l l l h .  (tang. u l c l t r r l c h  bands mlst w l t h l n  the a p l l l l h .  

L s l l n a t l o m  w Incllned. mlatlrs to the axls. I) f o l l m :  
42.00 I 33. 46.48 I 31- 
43.17 I 22. 46.86 I IO' 

The Iamlnstlan are Intensely m1crofr.ctur.d at several locales. @mr(.r mlrn C o n t a l n t q  .bundent IIIDnlte are 
c-. Sa Ilqnlh COntalm c a l c l h .  P y r l h  1s rere and, rha present. Is w a l l .  

142.82 - 43.10) Ussslva blacL a g l l l l h  WlJscant to a qusr*x a l n .  

149.59 - 53.64) L a l n a t e d .  ga a r g l l l l h .  L a l n a t l o m  St the tq  am I n c l l n d  CAT 17. to the ccm arts; at T h e  bere t h e  
lanlnatlons are Inc l lnd at 34. to the m. O X I S .  L a l n a t l o n s  bh- the top and bot- are paral le l  to tho m e  
0x1s. The I a l n a t l ~  w r l s a  o l lw  goen a r g l l l l h  s e a s .  0.1 cm thlck. spaced at Intervals of up to 7.0 am. A 
f a  wange dolol*one fragments w e  present. Several bands of Alto dolostone up to 2.0 c.l t h l c k  era present.  

153.64 - 58.78) Grsa a r g l l l l h  ~ a b a r  downward to black ar9llllte. then gsdsr back to r e e n  argllllte. The rocks ma . e l l  
lmlnated with lanlnat lons  d l s r u p t d  and O f f s a t  by IIcrO1r.ctures. 
0x1s end mlcrofracturms am l n c l l n d  a t  20' to the ccm 0x1s. L l m l t e .  w h l e  hsr replaced p y l t e .  exlsts In spots 
t h a t  lmease  I n  s l x e  and TreqmnCy r l t h l n  the black a r g l l l l h .  The spots am up to 0.2 CI I n  s1.a and cmrtltuta 
72 of the roc*. 

L s l n a t l o n s  6 0  l n c l t n d  at 38' to t h o  ccm 

(55.81 - 55.941 mlt. c s l c l t l c  CT dolrmttlc fault  g~uge. 

(56.19 - 56.78) Ouartx =In. Contalns large. c r e m h l h  to o-a- t lntd  dolrmlte crystals up to 2.0 511 I n  SIX.. 

(57.60 - 57.91) S l m l l a  to 155.81 - 55-94> m. 

158.10 - 58.411 BlacL 6 g t t t t h  dJacent to a quartz rsln. 

L a l n a t l o m  Inclined, r e l a t l r  to +he mra 0x1s. as follows: 
55.57 I 24- 57.91 I 32. 
56.43 I 55' 58.50 37. 

(58.41 - 9-70) O w * ,  prey agllllte rhlch rados r q l d l y  to 11ght p.*. Lsllnatlons 6 0  l n c l l n d  24. to th. CQe axI% 

1511.78 - 58.85) massla b l d  srgllllte. Contach arm sharp and l ~ c l l n d  a t  30' to the caw 0x1s. Iron sta ln lng o c c u n  along 
fr.ctur.8. 

lolatone Intarbeddad .I* w g l t l l t a  IIlthologlc u n l t s  @ and 6c) 

ml~*oru psrur.lIy 1s .range and asslrs. Th. crange a l a r  I t  -a Interne mar fracture s w f x a s .  The d o l a t o n e  I t  c r m n l y  
hard dm to the pre-cr of up to 20 la s n t  quartx grs lns .  Quartz g a l -  a m  maw abundant I n  the bottm of the subunlt. M 1 1 w  

mount. of quartrtta mtst. 

150.85 - 50.961 

158.W - 59-01) 
159.04 - 59.37) 

159.37 - 59.0) 

09.00 - 59.9s) 
159.93 - 60.31) 

(60.31 - 60.75) 

160.75 - 61.10) 

(61.10 - 61-31) 

Orange dola*aru whlch g & s  dwnrard to brom dolatone. 
MIuofrecturms us conm loully. A fw p y r l h  cubes. 0.1 5.1 In size. occv In the b r a  d o l o a t a .  

81.a 6g1111t.  that 1s - 1 1  l s l n a t e d  I n  the top and ntddla p a t t o n s  of the subunlt. 
49- to th cav  .It.. P y r o l u r l k  locally I ,  ebundant. 

Oar* g l t  cr p y o l u s l t e  aulsts a t  the uppr  c o n t 6 t .  

L a l n a t l o m  6 0  I n c l l d  .t 

Orang. dols*oru. Contalns a few b r a  and black I a m l n a t l a s  that m y  b. fllled frsctures. The roc* 1s 
crenulated. The crmulmtlom us I n c l l n d  a t  31' to the ccre axls. The b o t t a  of the subunlt Is w s l w .  Th. 
l o l n r  omtoct I t  sharp  but mry I r m u l a r  and J a g p i .  

Orey-gm w g l l t l h  "1% t h t n  Iniarbe&~ of cr.nps+lntd, ge, dolos+me. L a l n a t l o m  am parallel to th ore 
OXIS.  Fyroluslto r l t * l  a a sooty amtlng along hacturos. 

Lmlnated, cranps dolos+m. L a l n a t l a a  .c. l n c l l n d  at 36. to the axls. S l i l l ~  to vdlon 
(59.04 - 59.37) L 

mlte  q w r t z l t .  1 n t r b . d d . d  dth p l m  g o e n  ugtlllta. Ccnt.ctt  6. gadatlomal. 

6r.1 quartxlt.. 
M t h  and l l m l t e  cDlorrtr0t.d near I t .  E W r . 1  p y l t .  u y s t a l t .  loss than 0.1 m In  t l x e .  a lso ocwr at th 

up- cant&. 

Tan r g l l l l t . .  Contalns -1etrbrcm w g l l l l h  I r l n a t l o n s .  The I r l n a t l a  C. hlghly con+ptd. 

W s l m  c r . n w l n t d  q u r r t z l h .  
.t 29. to th at. .  

Contolns falrrt ble& l a l n a t l o m  mat us l n c l l n d  .t 32. to the c0-8 0x1s. Tk uppar amtact h a t  

Con+aln n-mi rolds. la' than 0.2 c.l In tlx. ,  rhlch a c v  In  ban& l n c l l l r d  



DLICRl?TlON 

161.51 - 61.601 Y . s s l ~  mange d o 1 - b ~  th.1 Is -11 h-6. T k  d o l e I a n  Is r o b a b l y  S I I I c r u S .  

(62.09 - 63.15) mlt .  to m a n g e - t l n t d  dolmta. Gm+alns f a  rsr), fa lnt  lalnstlms * I d ?  are parallel to tha cu-e axls. 
Dsndrlt1c pyrolusite . r l S t S  along fractures. 

162.40 - 62.661 I l e s s l n  b r a n  ugllllt. l a p r  t h a t  dlrldss nsslv. manlp doletone I n  t M  u p p r  part f r a  .hlh. s l l l c o m s  
d o l a t a m  In  the Im-6 po-ilon. The slllcaus doloatma omtalm mall quartz g a l n s .  up toO.5  b In sire .  
t h a t  WnrtfMe 201 Of th rod;. 

163.26 - a . 6 1 )  Dark b r a n  rgllllta. Contalns a band of mange dolstorw parallel to the core 8x1s. The aqtlllte 
p r d m l n a t o s  and Is Intensely mluofractured. Pyrolusite, p y r l h  and fron stalnlng are assoclatd d t h  the 
d o l e t o n e - a r g l l l l h  omtact. 

L65.75 - 64.061 way r g l l l l t e  pwes r m l d l y  to brmn a g l l l l h .  L a l n s t l o n s  lncllned at 45'  to the co-e -1s. L s n l n a t l w a  
locally are offset by mlcrotracturar. Den&ltlc pyrolur l te  1s c m  along fractures. 

164.06 - 7 6 . 8 0  Massln mange bDlmtons. The d o l e t u w  Is dsaer mange sdJacent to fractures. The upper c o n t d  Is gEIdatlona1. 
Sersral beds of dolostone Contaln q u a m  g a l n s  whld? are less than 0.1 c.l In slze. The guartz-rld, be& p m r a I I y  
are  .hlta than the uange dolastone. 

164.M - 64.44) 

165.53 - 65-43> 

(66.17 - 66.20) 

(66.40 - 66-78) 

(66-78 - 61-16) 

(67.16 - 67-05) 

(67.85 - 68.171 

(68.17 - 69.04) 

169.17 - 69.28) 

169.28 - 72.80) 

170 .~1  - m a )  
171.55 - 71-63> 

172-90 - 74.50) 

174 .m - 74.751 

174.75 - 76.61) 

(76.61 - 7 6 . 0 0  

M Q K L E  

Contelns 10s quartz g a l n s .  The  gal^ me leis than 0.05 n In s i z e  and ~ r m r  I n  layers l n c l l d  a t  40. to 
the coll axts. 

B r a n  ugllllte. Well lamlnatd end l n c l t n d  at 5.9' to th+ QX. mls. 

Bran ergllllte WIm sharp Contacts. Contalns a f m  dolatom layers. Bsddlng I s  subparallel to the core 
=I.. 

BT(m dolatone pedes to o-anga doloskmo. 

m t a l n s  IOS quartz g r a l ~  and mal l  round ~016s rh ld?  m less than 0.1 b In slzo. 

Abundant dandrltlc pyrolusite a l s t s  In b r a n  dolastone. 

Dolostone wlth abundant agllll~e SOms that We I n c l l d  et 43' to the m e  aXlS.  A 10% 2m.t Of d s n d r l t l c  
p y r o l u s l h  radiate  f r o  the a r g t t l l t e  s o a s .  

B r a n  a r g l l l l t a  wlth  p e e n  l a l n a t l o n s .  
band. 1.0 m t h l c L ,  Is  present. 

(toy a g l l l l t e  wt th  g o e n  l e n l n a t l a s .  Baddlng I s  l n c l l n d  a t  53. to the c0-0 arts. The u p p r  Contlrt I s  
gadattonal. n* l o b  part g r e k  repldly  fra grey to a a n g s .  

worn a r g l l l l t e .  Melt I s l l n a t d  para l le l  to the a r e  cmls. 

Baddlng 1 %  l m c l l n d  st 49. to the m e  0x1s. h e  mange dolotons 

o U ~ r t ~ - r t c h  dotat-. S I ~ I I S  to 1 6 4 . n  - 64.44) t.. 

Mall l a l n s t d  brmn argllllte. Bedding Is lnc l lned  st 58. to the m e  axis. 

n a s s l r  b r a  a r g l l l l h .  

Cwenp. dolostow. Cmtmlm bands of r g l l l l t e  t h a t  range frca 0.1 a to 2.0 a thlck. T k  bands a r m  Incllned 
.t 42. to tk -m axls e? th top. and .p. I n c l l n d  a t  38. to the m e  0x1s et tho batta of tk subunlt. I n  . 1.r I n t r v a l s  bndlng Is ."bparalIel to the m e  -1s. 

I l e s s l n ,  p a y .  q w r t z - r l &  dolatone. 6radetlonal omtmcts. S t m l l a  to 164.54 - 64.44) m. 

Cwanp. do le Ian .  Contalnlng mny so-, 0.1 b thlc*, of b r a n  argf1ffte- Wdlng I s  s d p a r a l l d  te tk 

mNlS. 

&-a f a u l t  goup. 

I 
1 
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DESCRIPTION 

iT-: Stork trSa 

b.n-hola alstanm f r m  6 1 1 1  shack f l m  to col lar  a t  g w n d  swfeca. 

nl Coslng 

aWr =Say I V W k T l C U  

kartrlte and Intarbedded rgllllte I I l t h o t c q l c  m l t s  6a and 6cI 

The  m l t  I s  hlghlv rartable In wlwr and fabric. tctwrs present Includa peen. b r a n .  rd. wengo. gq and Ihlte. T h e  
luartz l te  contaln. s e w e l  l n t a b e d l  of n o n l m l n e t d  ~m e r g l l I I t e .  The e r g l l l t h  bandl r a n 9  from 0.1 t o  25 cmtlmtra thlcL. 
'he l o w e r  ant& of the m l t  1s g e d e t l m e l .  crrnprlslnq qusrtzlta lnterbeddsd r l t h  m m r w s  agllllte bends. F r a  the *c4 to th 
base of the v n l t  q u a r t i l h  ban& barn t h l n n e  and I N  abundant. The fabrlc of the roc* I s  f lm gelnod. to g a n u l r  and mlslw; 
'he gsnular  beds 
vhsn present. exlsts m wuhedral CrysteIs tq t o  0.5 w n t l m h  I n  slze. 
ilanlh locally rlms p y r l h  g a l n s .  

hlghly frlable. L l m l t e  a w r s  as spots up to 0.8 ccmtlmha In s h e .  Pyrite Is vncamwn In  t h l s  u n l t  but. 
L t - l h  has fornsd f r m  the s s t h a l q  of p v r t h  becm~le 

: 4 J 2  - 8.451 

18.45 - 8.611 

115.09 - 15.551 

;17.55 - 17.811 

(20.32 - 21.56) 

122.10 - 23.921 

126.09 - 26.521 

127.18 - 27.891 

(27.09 - 29.901 

132.61 I 

Whlte quartzite local ly  t l n t d  a-an~.. Interbeddad r l t h  m m r w s  g-ean a r g l l l l t e  bands, sme of h l c h  are up t o  I C  
o thlck. Orang celclta, rh l ch  c m s a  th mlov of the quartitto. exlsts wlth ln  a r g l l l l h  bands. Calclte d t h l  
the quartzite and e r g l l l l t e  mnstltutes 21 t o  31 of the roc* and ocwrs as c r y s t a l s  I n s  than 0.1 a In slze. T k  

q u a r t x l h  locally has a b r a  granular appoarane caused by sm of Ilmlte, less then 0.1 em In  slze t h a t  
constltvtm 701 to 801 of the r&. 
lonp e m  perelIeI tD the beddlng s u r f a n  and uhlch constltuta 5% of the rock. 

wan, granular q w r t i l t a  conposed of 701 to  8ol l l m l t e  spots 0.1 cm In a l i e .  

B r a n .  g r a n u l r  quartitto. Slnllor to 18.45 - 8.611. 

Ouarti w l n .  Contalns abundant I l m l t e .  

B r a n .  grenuler q u a r t l l h .  51m11sr to  18.45 - 8.61). 

O l l r e - g r n  llmnlh pr.danlnata I n  t h l s  unlt. Dark prm Ia lnst l -  era l n c l l n d  a t  20' t o  30. to Hu m e  
m l s .  L l m n l t e  spots up to 0.3 a I n  s l za  a n s t I M e  5% of th. rod. 

Zone d broken m e .  Probable I a u l t  goup. 

W r n  a r g l l l l t o  bend. 

WK+I voln. 

B r a n  fau l t  wp wlth ln  pm arpllIlte bend. 

L m l n a t l u u  arm I n c l l n d ,  r e l e t l w  to th op. axls, as f o l l a a :  

L l - l t e  elso cccurs as prlsmtlc la ths  up to 1.0 CI I n  11x0 t h a t  hove thelr 
L l m n l h  elm rla p y l t a  cubes. 

Contalns I lmnl te  8pots. up to 0.6 a In slze, t ha t  cmrtltvt* 5 0 I  of th. r d .  

4.32 24. 6.53 m* 10.16 24' 19.50 16' 30.05 23. 
32.92 19. 4.52 19' 8.41 18. 15.89 30' 21.25 n- 

6.16 31' 1.93 SO' 17.04 12' m.83 f4- 

k g l l l l h  lllthologlc u n l t  6c# 

A-gllllto Is wry f l m  g a l n o d  and pr.dalnently gm but, locelly. I s  gv, b r a n  Q bid. 
1mlnat.d. Tk I m l n e t l ~  h l b l t  w l *  r a n p  d Incllmtlonr r e l a t l r  to th. arm n l s .  and chmp m t t l t u b  qulc*ly 0.u short 
d l 8 t . m .  L l m t t e  I s  b u n d a n t  In YI r p l l l l t e  b n d s  and QSOlrs os spots .hid, p w r a l l y  CI I n s  than 0.2 c o n t l r t r e  I n  slie. 

14o.w - 41.071 

142.75 - 43.311 

144.731 C u l t  pug.. 

T h  argllllte Is p n r r e ! I y  r l l  

E r a n u l r  quarhtta.  

S - a w l r  qusrtzlte. 

s t m l l r  to 18-43 - 8.611 m. 

51mIler to 18.45 - 6.611 m. 



42.67 9 11’ 
50.60 9 20‘ 
111.20 9 w)’ 

T 
+ 1 
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CERTIFICATES OF ASSAY 



0. I 
G 0: 

PAGE No. 1 

10504 - 103rd S t r e e t  
Edmonton, Alber ta  
T5H 2V4 

BONDAR-CLEW & COMPANY LTD. DATE: O c t o b e . r 2 7 . - _  

CERTIFICATE OF ASSAY CORRECTED REPORT 

3 @rdYg tPdifg that the following are the results of assays made by us upon the herein described __________._____._____ ORE-- _ _ _ _ _ _ _  ~ ______________..__ samples. 

MARKED 

81 MR5-AGM 001 

002 

81 MR7-AGM 006 

00 7 

009 

81 MR8-AGM 003 

Note: L denotes  less  

NOTE: 
Rejects retained three weeks 
Pulps retained three months 
unless otherwise arranged. 

GOLD 

3unces 
x r  Ton 

Grams 
Per 

etric Ton 

SILVER 

3unces 
ier Ton 

- 

- 
0.06 

LO. 0 2  

LO. 0 2  

0.02 

Grams 
Per 

etric Ton 

2.06 

L0.69 

L0.69 

0.69 

cu  

Percent 

- 
- 

LO. 01 

LO.01 

LO. 01 

LO. 01 

Pb 

Percent 

0.01 

LO.01 

0.11 

LO. 01 

LO.01 

0.05 

Zn 

Percent 

0.01 

LO. 01 

0.14 

LO.01 

LO.01 

0.02 

'ercent 

han 

Percent Percent Percent 

I 



400 t I t  0. 
DATE: October  23, 1 9  8 1  

Samples s u b m i t t e d :  October  15,  1981 
EDMONTON, ALBERTA T5H 2V4 CERTIFICATE OF ASSAY R e s u l t s  completed:  October  23, 1981 

PROJECT: 1101 

PAGE No. 1 BONDAR-CLEGG & COMPANY LTD. 
10504 - 103 S t r e e t  

2 bel3?& ferfift3 that the following are the results of assays made by us upon the herein described _______. ...c .ar..e....... _ _ _ _  _ _ _ _ _  _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  ..... sam ples. 

MARKED I GOLD 

Ounces 
per Ton 

I 

81 MR 8 001 

NOTE: 
Rejects retained three weeks 
Pulps retained three months 
unless otherwise arranged. 

Grams 

etric Ton 
per 

SILVER 

Ounces 
Der Ton 

Grams 
Per 

letric T o n  

Zn 

Percent 

4.01 

Percent Percent Percent Percent Percent 

7 

Percent 



APPENDIX IX 

PETROGRAPHIC REPORTS ON SPECIMENS FROM DIAMOND DRILL CORE 



PETROGRAPHIC REPORT 

T.S. El P.T .S .  0 P.S. 0 

Microscopic E 

A .  Minerals 

3."& 



4. Maturity 

Z. Diagenesis 

1. Paragenesis 



PETROGRAPHIC REPORT 

tami 

% 



L .  

B .  Texture 

1. Fabric (grain or X I  relations, orientation, cementation, porosity, pocking) 

4. Maturity 

C. Diagenesis 

D. Paragenesis 



PETROGRAPHIC REPORT 

T.S. U P.T.S. 5 P.S. 

Microscopic 



4. Maturity 

C. Diagenesis 

D. Paragenesis 



PETROGRAPHIC REPORT 

. l  

Microscopic 

A. Minerals 
I. $‘A MnJ 

c \ q se 

Mode of occurrence, distribution 



I .  

B. Texture 

4. Maturity 

C. Diagenesis 

D. Paragenesis 























6 b  

50 

6 b  

LEGEND 
HELlKl AN 

Purcell System 

!61 

15) 

8MP-3, -45 

, . . . . . . 
. , _ _ . .  

X IMVMOOf 

GLEN ,TTHD,SPHL 

MOUNT NELSON FORMATION: 60, mossive and thin- to  thick-bedded, f ine-  to  
medium-grained, while and pole green quartzite; 6 b ,  mossive and lominoted, 
medium - to thick- bedded, buff - to  brown-weothering, grey dolostone 

DUTCH CREEK FORMATION: 50, thin-bedded, grey, green, block and white 
orgi l l i te, si i tslone, fine-grained quartzite ond colcareous orgi l l i te 

SYMBOLS 

Diomond dri l l  hole' ldenti f ier, inclination a t  collar (in degrees) 

- - - _  "_ -7 
t .' 

Outcrop or ore0 of outcrop 

Geologic 01 boundor y (a pproximo t e) 
I I 

I 

Fault (opproximote) 

Bedding, tops unknown (inclined , vert ical) 

- ...... Y .__._._I___._ 
- . .-.- ..... ,,...-.---.--, Foliation ( incl ined, vert icol,  dip unknown) , 

Minor fold axis (inclined! 

Joint or fracture (dip unknown) 

Mineral occurrence (locotion defined ; identifier; GLEN denotes goleno, T T H D  denotes tetrahedrite, 
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