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A Petrographic Study of the Host Roe.ts and Mineralized Horizon. 
of the Nick Property. Yukon Territory. 

Abstract: 

The Nick Property hosts a stratigraphic unit rich in 
nickel, zinc, and platinum group elements. The stratigraphy, 
nature and teatures of the Nick Property are similar to 
sedimentary eahalatiue deposits of the Selwyn Basin. The 
spacial relationships of the metallic phases will be 
discussed In conjunction with essay date from drill core end 
handsamples from outcrop to proulde a better under­
standing of the nature of the mlnerallzed zone. Discussions 
will be Included concerning the distribution of metalllf erous 
phases, such as: ( 1) the distribution of lead, zinc and nickel 
contained In the dlagenetlc pyrite, (2) the nickel and 
platinum group element associations of this deposit type 
,and it's application to further study and eaploration, and 
(3) similortties between the geological relationship of the 
Nick Property to other deposits. The results of this study 
should produce a better understanding of the geology of 
the property and the ore forming system. 

INTRODUCTION: 

This geologic research report is based on petrographic and x-ray 

powder diffraction analysis carried out on samples taken from the 

Nick Property, Yukon Territory. The analysis of the petrographic thin 

sections and polished sections provides a useful tool for the 

interpretation of textural and mineralogical relationships between the 

metallic phases of a deposit. The use of X-ray diffractometry is useful 

for the identification of relatively large, pure samples. However, its 

usefulness diminishes with the complexity of the mineralogy of the 

sample. For example, the intergrown nature of the fine grained 
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sulfides ( 10-30 um) could not be separated. The identification of clay 

and silicate phases can be done using this method. 

A literature search will be undertaken io compare the Nick 

deposit to a deposit of a similar nature. Additional information 

regarding the nature of the deposit will be utilized from prior field 

work completed by Archer, Cathro & Associates Ltd. during the 1988 

field-season. The mineralogy of the Nick deposit will be defined and 

compared to various types of sedex and stratif orm sedimentary 

mineral deposits. 

REGIONAL GEOLOGY: 

The Nick property is located in the Northern extremity of the Selwyn 

Basin, in an outlier of basinal sediments on the MacKenzie Carbonate 

Platform. The property is located at 64 degrees 43' N latitude, 135 degrees 

13' W longitude, on the northeast margin of the Selwyn Basin. (see map, 

figure .1) 

The stratigraphy of the region is composed of a series of elastic and 

chemically deposited sedimentary rocks. The top of the sequence is 

comprised of a shale unit which is composed of two parts. The upper unit is 

a brown weathered shale with minor fine grained chert pebble 

conglomerates that is equivalent to Green's unit 14 ( Green, 1972 ). The upper 

shale unit is thought to be equivalent to the Upper Earn Formation. The 

lower unit is a thinly bedded black to silvery black weathered shale with 

underlying black chert and limestone, equivalent to unit 13 ( Green, 1972 ). 

The lower shale unit is equivalent to the Lower Earn Formation. These two 

units can be correlated with the Canol and Imperial Formations in the 

Selwyn Basin. Underlying the shale units in the area is a black, thinly-
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bedded limestone unit which is locally known as the Limestone Ball Member. 

Underlying the Limestone Ball Member is a calcareous shale unit. This unit 

mapped by Green ( 1972), is known as unit 12, an_d is equivalent to the Road 

River Formation. 

The structure of the area may be controlled by post depositional 

normal faults w1¥ch are thought to be responsible for the preservation of 

this shale outlier. The underlying limestone unit has a strong control on the 

syn.form in the region. The Devonian to Permian age shales in the region 

overlie the thick Ordovician to middle Devonian limestones. The remapping 

of the area has determined that the two outliers to the north and east of the 

main shale unit 14, (Green, 1972 ), are actually a parallel basin and an 

extension of the main shale unit, respectively (Cathro, 1988) (see fig. 2 & 3). 

The Paleozoic sediments of the syncline are in fault contact with the 

Precambrian MacKenzie Carbonate Platform to the east of the Nick Property. 

This fault is post depositional and may be responsible for the preservation of 

the shale outlier. 

PROPERTY GEOLOGY: 

Stratigraphy 

The nickel bearing strata is overlain by interbedded brown 

argillaceous shale, silvery black siliceous shale, black carbonaceous and 

phosphatic cherts. This unit is divided into two subdivisions: the upper 

division is dominated by elastic sedimentary rocks, such as, brown argillites 

and occasional fine detrital cherty quartz sandstones. The upper clasti~ 

division is more recessive than the lower division. The lower division is 

composed mainly of chemically and biochemically precipitated sediments, 

such as, phosphatic and carbonaceous cherts, siliceous shales and minor 
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calcareous shales. The lower division is up to 250 metres thick in the 

syncline (Cathro, 1988). 

The nickel bearing strata is located stratigraphically above a thinly 

bedded limestone member. Locally this limestone unit is known as the 

"Limestone Ball Member". The Limestone Ball Member is a marker horizon 

due to its relative resistance and ease of definition in outcrop. The 

Limestone Ball Member derives its name from the boulder size, oval to 

round clasts, of grey limestone in a black shaley chert matrix. The boulders 

vary in size up to two metres long and one metre high. This unit is known to 

underlie the nickel mineralized bed from the northwest of the headwaters of 

Mawer Creek to the southeast extremity of the syncline east of Olfert Creek 

(Cathro, 1988). The northeast and southwest boundaries are unproven. 

Throughout the basin, as seen in outcrop and drill core, the thickness of the 

Limestone Ball Member is less than five metres. 

The limestone unit is underlain by a dominantly siliceous thin shale, 

below which is a five to ten metre thick black limestone unit conf ormably 

overlying a calcareous shale member, up to 100 metres thick according to 

Cathro { 1988 ). The thin siliceous shale is thought to be the Road River 

Formation. However, it may be confused with the (Canal) Lower Earn 

Formation, Green's units 10 and 13 respectively ( 1972). As mentioned by 

R.]. Cathro ( 1988), the clarification of this could be done by using diagnostic 

graptolite fossils used to separate the older Silurian to Middle Devonian from 

the younger Middle Devonian to Mississippian shale. 

This stratigraphic sequence is similar to that of the marginal platform 

deposits of Morganti ( 1981 ). The figure below shows the generalized 

stratigraphic columns of the Nick location and the typical Platform Marginal 

deposit of Morganti ( 1981 ). 
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The nickel mineralization is located between the siliceous black chert 

and the limestone Ball Member in the limbs and trough of a gently folded 

synform. The direction of thickening of the vaesite horizon has not been 

determined from structural mapping. However, it has been determined that 

the nickel horizon either pinches out or is truncated by faulting between the 

drill holes situated in Olfert Creek and the single hole in Mawer Creek, 1600 

metres to the northwest. It is also likely that the vaesite horizon exists in 

the outlier to the north of the main synform (see fig. 2 & 3). 

The texture of the vaesite horizon is described by Cominco ( 1981) and 

Cathro ( 1988) as having been formed through soft sediment deformation. 

According to Davis, ( 1984) " Wet sediments may slump, /low, fold or fault 
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wbere inadequately supported or, wbere triggered to do so by eartbqual:e 

sbocl:s. Resulting structures are confined to a very narrow stratigraphic 

interval overlain by strata tbat are not tbemselv~s internally deformed .. ". 

This explanation parallels the textural relationships found in the chert, 

vaesite and limestone horizons. The clasts of the Limestone Ball Member are 

noted to lie with bedding slightly oblique to the underlying shales. The 

formation of the limestone balls have been interpreted as a result of 

dissolution of calcite along joints (Cathro, 1988). The orientation of the 

limestone balls may well be due to rolling, or sliding down a paleoslope. This 

may provide evidence to show that the environment for deposition was a 

slope and not a flat lying third order basin (Ross, personal communication, 

1989). The fact that the sulfide horizon shows these slumping textures, may 

provide an impetus to study the structure and stratigraphy to determine the 

direction of movement of the vaesite layer and Limestone Ball Member and 

thus a direction of possible origin. As discussed in Morganti ( 1981 ), the 

importance of the study of these slump and flow structures preserved in the 

rock record may help define the source and possible origin of structurally 

thickened horizons. 

Host Rock Mineralogy 

The host rock mineralogy is described in Appendix A, pages 1-27. In 

discussing the host rock mineralogy, the rock types will be grouped 

according to lithology. These types are: ( 1) fine grained elastics, (2) siliceous 

shales and carbonaceous to phosphatic cherts, and (3) micritic limestones. 

The order of these is equivalent to descending through the stratigraphic 

column ( see fig. 4, page 5 ). 
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The fine grained elastics are at the top of the sequence observed at the 

Nick Property. They consist of non-siliceous argillites with a few thin beds 

of coarser, fine grained chert pebble sandstone and conglomerates. The 
-

individual beds are relatively homogeneous. The sequence generally 

coarsens upwards with argillites becoming less siliceous and resistive to 

weathering, and sandstones and fine pebble conglomerates becoming more 

numerous. Sample Bis representative of the quartz, chert sandstone within 

this unit. (see page 1 of Appendix A) This sample is a detrital quartz-chert 

fine grained sandstone. The quartz grains are subrounded to rounded 

indicating a relatively distant source. The chert clasts are angular to 

subangular suggesting a relatively proximal source. Detrital magnetite was 

deposited with the quartz and chert, and formed detrital grains, and where 

oxidized formed the hematitic cement. The rock has undergone burial 

metamorphism which is responsible for recrystallized quartz infilling joints 

forming veinlets. The goethite and limonite which coats some of the grains 

and is pore filling, is likely an effect of diagenesis and supergene weathering, 

respectively. This unit is comprised of elastics and is named the Upper Earn 

Formation. 

The Lower Earn Formation is composed of siliceous shales, 

carbonaceous and phosphatic cherts. The siliceous silvery black shales are, 

in fact, slatey and they form the upper portion of the Lower Earn Formation. 

The bedding is defined by laminations of varying concentrations of 

carbonaceous material. The mineralogy of the samples A-1 and C is 

dominantly illite with various amounts of silica in the form of chert, 

microcrystalline quartz and chalcedonic quartz flame structures. The slates 

were likely derived from colloidal clays which were regionally 

metamorphosed at low grade and imparted with an axial planar cleavage. 
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PLATE: 1 

I< 1.25 mm >I 
Transmitted Plane Polarized Light (TPPL) 

Silvery black shale, Lower Earn Formation. (Sample A-1) 
Showing the conduits of carbonaceous material in the illite rich shale. 
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PLATE: 2 

-- 90 J.lffi \ 
Transmitted Cross Polarized Light (TXPL) 

Pyrite (grey) which is semi-homogenized and from which have grown 
siliceous flame structures, or "pressure shadows" of chalcedonic quartz white 
in black chert. (Sample 9049) 
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PLATE: 3 

-------lmm----------4 
Reflected Plane Polarized Light (RPPL) 

The photomicrograph shows the base of a pyrite (white) layer. The band 
becomes more densely packed with semi-homogenized pyrite towards the 
top. The band of (grey) recrystallized quartz at centre shows the slight soft 
sediment deformation. Plane polarized reflected light (polished thin section). 
(Sample 9048) 
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This axial planar cleavage is a conduit for the transport of carbonaceous 

material within the slate (see plate 1 ). Descriptions of these samples are in 

Appendix A, pages 3-7. 

The cherts form the lower portion of the Lower Earn Formation. They 

are represented by samples 9048, 9049, R-1, R-3 and R-6 in Appendix A, 

pages 8-16. These chert samples are all very uniform in appearance. They 

typically are finely laminated with pyrite in the form of framboids. This 

framboidal nature is an indication that these sulfides formed during 

diagenesis (Udubasa, 1984, Chauhan, 1984 and Nair and Ray, 1984). The 

pyrite framboids have altered in some cases to subhedral pyrite cubes. The 

samples are enriched in pyrite to approximately five percent, with varying 

amounts of chalcedonic quartz as flame structures of up to four percent (see 

plate 2). The presence of the wider bands of pyrite, such as observed in 

sample 9048, are common throughout the chert units in drill core (see 

Appendix C) and is indicative of a greater source of iron and sulfur. The 

sample 9048, which contains the band of pyrite, has also undergone a minor 

amount of deformation. The sample observed in plate 3 shows a minor 

amount of soft sediment deformation which may be responsible for the 

chalcedonic fibres in sample A. The pyrite in this band has (20 P.P.B.) trace 

platinum group elements, background arsenic levels and only slightly higher 

than normal estimated lead, zinc, iron and gold concentrations (Cathro, 1988, 

Assay Data). The source for the pyrite bands in the chert is unlikely to be 

the same as that which produces the vaesite-pyrite horizon at the base of 

the chert unit. The arsenic path finder element for the vaesite horizon is 

typically much higher than was observed in the pyrite bands in the chert 

unit. 
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PLATE: 4 

1------------- 1.77 mm ------------1 
Transmitted Cross Polarized Light (TXPL) 

This photomicrograph shows chert host (black) with chalcedonic quartz 
(white-grey) fibres which have grown towards the direction of extension in 
this sample. (Sample A) 



D 

[ 

D 

D 
D 
L 

PLATH: S 

t------------1.77 mm----------~ 
Transmitted Cross Polarized Light (TXPL) 

This photomicrograph shows the chalcedonic fibres (white to grey) on the 
right growing from the side of the cavity which is composed of limonite 
(reddish brown) and chert speckled yellow and black far left. The dark 
grey-green color represents vesciles in the sample probably due to 
weathering. (Sample A) 
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Within the cherty portion of the Lower Earn Formation are siliceous 

fibres formed in fractures, developed parallel to bedding. These structures 

take the form of sheared veinlets. These structures are found in association 

with both the chert a1:1d/or pyrite. They are commonly composed of quartz, 

hematite and limonite (see plates 4 and S). Usually these fibrous masses 

form at the top of a pyrite band, however, they do form between chert beds 

which show slight soft sediment deformation (see Appendix A, pages 17-18). 

The structures are the result of soft sediment deformation and produce the 

fine white bands of siliceous material which range in size from 

submicroscopic to 18 cm2 in area and 2 cm in depth. 

Within the chert unit are minor thin beds of limestone with fine 

carbonaceous lamellae and pyritic euhedral crystals. The limestone units 

commonly have recrystallized sparry calcite in veinlets along fractures, 

probably the joints in the limestone (see Appendix A, pages 19-20). 

The Limestone Ball Member which underlies the vaesite horizon, is 

composed of boulders of micritic limestone. This unit has recrystallized 

sparry calcite for ming veinlets along probable joints in the limestone (see 

Appendix A, pages 19-20) and is underlain by a thin black chert and a thick 

calcareous shale. 

A breccia sample was found which had penetrated upwards through 

the stratigraphic column, and may be of interest in the study of later 

deformation and hydrothermal fluid movement. It is unique in that it is the 

only hydrothermally altered sample taken from the property which has 

been analyzed in this study. The sample, R-S. found at 80.74 m depth in 

drill hole 88-4 is comprised of quartz, calcite, epidote, carbonaceous shale 

fragments and chert fragments (see plates 6 & 7). This sample is described 

in detail on pages 23-2S in Appendix A. It was taken from the drill core 
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approximately 60 metres above the Limestone Ball Member. The vaesite 

horizon directly overlies the Limestone Ball Member to the southwest and, 

therefore, this latent breccia sample cannot be linked to the formation of the 

vaesite. However, fluid inclusions from this breccia sample may be of use in 

determining the nature of the hydrothermal fluids which circulated through 

this sequence after deposition. This small breccia pipe contained two-phase 

fluid inclusions of primary (negative crystals), pseudosecondary and 

secondary nature. Several of the inclusions contained H20 and CO2. At room 

temperature the CO2 bubble was very active (see plates 8 & 9). Many of the 

inclusions of the secondary type were formed from the necking down of 

elongate inclusions. Fluid inclusion studies on an insufficient population of 

inclusions is of little scientific value because of the existence of error 

introduced by only one sample. 

Mineralization 
The mineralization occurs in a thin bed of stratiform sulfides between 

the overlying black cherts and underlying Limestone Ball Member. The 

mineralogy of the vaesite (NiS2) horizon is very complex. The minerals 

present are pyrite, a variety of pyrite called melnikovite (Harris, J.F., 1988), 

vaesite, sphalerite, various forms of chert and bitumen. The association of 

minerals and textures in this stratiform deposit are unusual. The study of 

the mineralogy was conducted using petrographic reflected and transmitted 

light microscopy x-ray diffraction with additional identification procured 

from a report by ].F. Harris ( 1988) in which he analyzed several of the finer 

grained minerals by Scanning Electron Microscope. 

The Nick mineralization is present in disturbed, rhythmically 

deposited lamellae which form individual layers up to 3 mm thickness. The 
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PLATH: 6 

1------ 2.48 mm ----­
Transmitted Cross Polarized Light (TXPL) 

Cross cutting relations in the quartz breccia sample (R-S). 

PLATE: 7 

----- 900 .,um ----­
Transmitted Cross Polarized Light (TXPL) 

Higher magnification of above. (RS, DDH88-4, 80.74m) 
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1-----80 0 ,um---
Trans mitted Cross Polarized Light (TXPL) 

Multiple fields of fluid inclusions in quartz-epidote breccia sample. 
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• j. 

-- -· ·· ·· I O )J m · ·---­
Transmitted Cross Polarized Light (TXPL) 

. . . 
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A view of several primary double phase fluid inclusions in quartz from the 
sample above. (Sample RS. DDH 88-4, 80.74m) 
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nickel mineralized horizon varies from 2 cm to 10 cm in thickness. Each 

lamellae is unique. No layered sequence of mineralization is apparent, 

although there exists an affinity for the deposition of sphalerite after that of 

pyrite, melnikovite and vaesite. This apparent sequence of mineralization 

may be due to the solubility of zinc, iron and nickel in exhaled thermal 

brines, or the late incorporation of base metals. The mineralized layers are 

typically interlaminated with carbonaceous and phosphatic chert and 

nodules of probably biogenetic chert. The appearance of the laminae are 

expressed in plate 10. 

The deposition and formation of the mineralized zone is thought to 

occur through a process of diagenetic recrystallization from colloidal sulfides 

(Chauhan, 1984). The pyrite which occurs in these layers as globular bands 

may be intergrown or rimmed by arsenic (plates 11 & 12) similar to the 

spheroidal pyrite grains of two Romanian examples described by Udubasa, 

( 1984). Furthermore, Udubasa outlined a genetic link between framboidal 

pyrite and an accessibility to carbonate in the host rocks. 

The bands which formed in the cherts and shales above the 

mineralized zones contain much higher concentrations of framboidal pyrite. 

This may be a result of increased carbonate in both the rocks and marine 

waters. The lack of framboidal textures in the mineralized strata may be 

due to hydroplastic dewatering of the pyrite which would cause a 

homogenization of the pyrite (Chauhan, 1984). This process would also 

produce the siliceous flame structures in the pyrite of the upper shales and 

cherts, and the fibrous siliceous material within the vaesite horizon. 

The chalcedonic siliceous fibres which are found in association with 

the pyrite layers have also been reported in the Ordovician greywacke from 

southwest Scotland and in Precambrian cherts in the algal zone of the 
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PLATH: 10 

-------------2.0 mm --------------1 
Reflected Plane Polarized Light (RPPL) 

Typical field showing the intense variation in textural relations and 
mineralogy. The wide band right of centre is composed of pyrite (yellow), 
melnikovite (brownish yellow. interior of band). vaesite (pale grey) and 
sphalerite (dark green-grey). This laminar band is suspended in a 
framboidal pyrite rich chert. The interlaminations and fine intergrowths are 
typical of the vaesite horizon. (Sample Nick outcrop A-1) 
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PLATE: 11 

i----500 pm ---i 
Reflected Plane Polarized Light (RPPL) 

Similar to plate 12, the homogenized framboidal pyrite (creamy white) and 
vaesite (blue grey) has been compressed and attenuated in the band to the 
right by soft sediment deformation. The band to the left shows a little 
deformation near the interface between the bands. (Sample Nick outcrop A-1) 
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PLATE: 12 

1-------- 250 J.lffi -----~ 
Reflected Plane Polarized Light (RPPL) 

Spheroidal masses of homogenized pyrite (creamy white) and melnikovite 
(brownish cream) with intergrown vaesite (blue grey). Carbonaceous chert 
(dark green) and vaesite (blue grey) with (yellow) pyrite and intergrown pale 
green colored sphalerite ( 1-10 um) in the interstitial vaesite. Note the rim on 
the spheroids which may be due to arsenic. (Sample Nick outcrop A-1) 
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Gunflint, and Biwabik Formations (Kelling, 1971, Tyler and Barghoom, 1963 

in: Nair and Ray, 1984). "Such zones or rims are produced either by 

contraction as a result of conversion of the amorphous iron sulfide into 

crystalline pyrite and their filling by diagenetic silica/carbonate (or 

pyrite/vaesite) or, by the development of stress shadows during 

epimetamorphism and the filling of spaces" (Nair and Ray, 1984). 

Chauhan ( 1984), suggested two processes which produce homogenized 

pyrite. The first sammelreJ:ristallisationwhich results from the coalescence 

of the microcrysts of pyrite, expelling the trapped material, producing a 

welded texture. The second process introduces a later pyritic fluid which 

produces a second generation of pyrite infilling in the voids and replacing 

trapped material, similar to figure S. from Udubasa, ( 1984) 

~ 
~ 

-
Gradual transformation of frarnboidal pyrite to euhcdral pyrite grains in a hydrothermally 

affected black shale, Rotunda·Strirnbu area. Saia Mare region, N. Romania. Scale bar is 10 µm 

G. Uduba~a 

The sammelreJ:rista/Jisation method of homogenization is in keeping 

with the homogenized and semi-homogenized pyrite of the cherts and shales 

of the overlying strata, and to a lesser extent may play a role in the 

homogenization of the vaesite horizon. The infilling of diagenetically formed 

framboids by a second generation of nickel, zinc, iron and sulfur is 

conceivable as a process for the formation of intergrown vaesite, sphalerite, 

melnikovite in the banded layers and at the margins of the banded layers. 
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The diagenetic events which produce the mineralization in the vaesite layer 

are a variation on that proposed by Chauhan, ( 1984). (See Table 1.) 

Table 1. Generalized diagenetic events during crystallization of metallic sulfides 

Pyrite 

Sphalerite 

Galena 

1st diagenetic stage 
(depositional) 

2nd diagenetic stage 
(shallow burial) 

Tiny pyrite grains and Cementing pyrite appears: 
distinct framboids appear. Sammelrekrisra//isariun 
Tiny grains of pyrite takes place 
assemble in cubic out-
lines 

First appears in small 
amounts 

3rd diagenetic stage 
(cementation - premeta­
morphic) 

Either grains or framboids 
cemented together or,, ith 
one another to form bigger 
crystals 

Mainly crystallizes during 
this period 

:-.takes appearance during 
early part of this stage and 
mainly crystallizes through 
this stage 

D.S. Chauhan 

The Nick Property mineralization varies with respect to the introduction of 

nickel in the same stage as that of pyrite sa111111elrekristallisation (stage 2 ). 

An example of the effects of mineralization of this type is illustrated in plate 

13. Samples from this horizon do not show any intergrowths of galena, and 

assays show very low concentrations of lead. The ref ore, this horizon has not 

undergone the third stage of diagenetic crystallization. 

The pyrite vaesite horizon is composed of the diagenically semi­

homogenized pyrite intraclasts (Nair and Ray, 1984). These intraclasts 

maintain the initial structure and mineralogy of the lamellae prior to the 

penetrative deformation. The maintenance of these intraclasts in the 

deformed unit provide a relative timing for the deformation. The 

deformation may have ended the second stage of diagenesis or occurred 

afterwards (see table 1, Chauhan, 1984 and plate 14). 
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PLATE: 13 

I 60J.1m I 
Reflected Plane Polarized Light (RPPL) 

Pyritohedron (pale creamy yellow) formed from smaller pyritohedron 
contained within the chert band ( dark grey-green). The chert if interspersed 
with pyrite framboids and amalgamations of vaesite. pyrite. melnikovite and 
minor sphalerite. The pyrite band to the right is partially homogenized 
(near stage 2) and is admixed with sphalerite (blue-grey color). The dark 
green-grey material is carbonaceous phosphatic chert which was trapped in 
the original pyrite framboids. Several pyrite framboids are still visible in 
the band. (Sample Nick outcrop A-1) 
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----200 pm ----1 
Reflected Plane Polarized Light (RPPL) 

The photomicrograph above shows the intraclasts of pyrite (yellow) and 
vaesite (blue grey) deformed with framboidal chert conforming to the 
intraclasts (dark grey with yellow flecks and blebs). Intergrown sphalerite 
and chert show a later development yet, with near straight layer boundaries. 
The brown bands which are positioned on either side of the sphalerite chert 
lamellae may be bitumen. (Sample Nick outcrop A-1) 
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The deformation of the finely laminar sulfide layers at the nodular 

cherty boundary is complex. The sulfides show deformation around the 

chert nodules, but blebs of sulfides contained within the nodule are 

underformed (see plates 1S & 16). 

DEPOSITIONAL MODEL: 

As alluded to previously, the model for the transport and deposition of 

metals closely resse mbles that of sedimentary exhalative deposits. Sedex 

deposits of the Selwyn Basin, and other regions, are differentiated by the 

source of the fluid, the method of transport and depositional location. 

Morganti ( 1981) suggested three tectonstratigraphic environments; 

epicratonic deposits, flysch deposits and platform marginal deposits. 

Using the Morganti model for platform marginal deposits, as seen in 

fig. 6, the factors which are present at the Nick Property show a strong 

resemblance to this model. 

C 

CHERT 
BASIN 

PLATFORM MARGINAL DEPOSITS 

SUB-BASIN 
BASE OF SLOPE 

i 

Fig. 6 

s 
s 
s 

(Morganti, 19 77). 
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PLATE: 15 

i----- 500 ).Im ----t 
Reflected Plane Polarized Light (RPPL) 

The photomicrograph above shows a chert nodule, sulfide lamellae 
boundary. The sulfides: vaesite (blue grey), pyrite (yellow), melnikovite 
(brownish yellow) and sphalerite (light greenish grey) are intergrown into 
chert (dark green-grey) nodule which contains blebs of bitumen(?) at the 
boundary (dark brown). Notice the compaction and conforming of pyrite to 
the chert nodule during soft sediment. deformation and the 40 um pyrite 
framboid in the nodule. (Sample Nick outcrop A-2) 
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PLATE: 16 

t----80µm----4 
Reflected Plane Polarized Light (RPPL) 

ihe above photomicrograph was taken along the same boundary where the 
sulfide was deformed more readily by the confin · ing pressure and the rigid 
chert nodule. (Sample Nick outcrop A-2) 
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The Nick mineralization is rich in nickel and platinum group element, with 

lesser amounts of molybdenum. This varies from the typical lead, zinc 

sulphide occurences of the OP, ANNIV and XY deposits of the Western 

Selwyn Basin. The absence of the high barium concentrations at Nick 

compared to their presence at the Flysch - Epicontinentlat type deposits, 

attests to a dissimilarity in the metal source, transport and depositional 

system. The above sketch of the model proposed by Morganti ( 1977 in: 

Morganti, 1981) shows the pooling of sulphide rich brines at the lithological 

interface between shales and cherts. However, at the Nick Property, the 

mineralization occurs above the Limestone Ball Member and a thin layer of 

chert. The formation of this minalization occurs below the redox boundary, 

probably in an euxinic region. The concentration of nickel and PGE's may 

have been encouraged by the activity of micro-organisms or bacteria in this 

environment. 

The structural parameters such as the fa ult bound carbonate margin, 

paleoslope indicators and host rock lithology can be : h• 11.\,. ! ·. . _: ' i . .. , , ~~:=e c:' 

the Western Selwyn Bassin deposits (see fig. 7). 
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Figure 7 General mode/for the formation of the platform-marginal deposits showing the geometry 
of the platform-slope-base of slope and chert basin facies. Arrows show surface movement of ore 
fluids which migrate up to the sediment-water interface, down the basin slope and are trapped in the 
sub-basins at the base of the slope:,. 

The framboidal and recrystallized forms of pyrite serve as good guides 

in the tracing of economically important base metals which form 

intergrowths with the pyrite (i.e. framboidal pyrite will contain little zinc 

and nickel, whereas recrystallized or overgrown pyrite will usually indicate 

high base metal concentrations). The determination of diagenetic pyrite 

helps in discovering of the probable time of base metal fixation and behavior 

of post depositional soft sediment deposition. 
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DISTRIBUTION OP METALS: 

The assay results of samples from the vaesite layer are tabulated in 

Appendix B. These results provide information regarding the distribution of 

nickel, zinc, barium, platinum group elements and various other metals 

contained within this horizon. The vaesite layer maintains a respectable 

grade of approximately 4.4% nickel throughout the explored region. The 

other base metal values for concentrations vary, zinc ranges from 

approximately 770 to 10,000 grams/tonne, and values for lead concentration 

are appreciably lower. The molybdenum values range between 1454 and 

3930 grams/tonne. The element arsenic consistently parallels the variation 

in the percentage of nickel and therefore is a useful tracer element for the 

nickel bearing zone. The precious metals; platinum, palladium, gold and 

silver also closely parallel the nickel concentration. 

From the assay data and field relations it become apparent that the 

source for both the nickel and base metals is probably the same one that 

supplies the precious metals. The variations in the concentration may be 

caused by a number of reasons. FirsUy, deposition may involve a micro­

organism which is responsible for nickel precipitation which itself is 

concentrated in certain environments and secondly, the paleo-terrain may 

effect the concentration of the hydrothermal brine fluid, in channelways on 

slope and third order basins at the break-in-slope of the basinal margin. 

THE COMPARISON OF THE NIC~ PROPERTY WITH OTHER SIMILAR 
EXAMPLES: 

The Nick mineralization is unique although the components are similar 

to several different metal bearing regions world wide. In Southern China, 

the Lower Cambrian is an important ore genetic epoch. The black shales 



D 
C 

0 

D 

D 
C 
r 

18 

series of this region contains phosphorite, stone coals and Ni-Mo 

polyelemental rich beds (Fan, 1983). At the Kasompi Mine in Zaire, vaesite 

and pyrite have been reportedly found in occurrences with dolomite (Cathro, 

1988). Several Chinese locations exist according to Coveney and Chen 

(1988). 

The Songlin occurrence, for example, contains a nodular sulfide lense S 

to 1S cm thick within a black shale which contains up to 4% nickel, 4% 

molybdenum, 21 zinc, 0.7 ppm Au, 50 ppm Ag, 0.3 ppm Pt and other 

platinum group elements. Vaesite is present with other nickel and 

molybdenum sulfides in microspheroids of organic matter in thin beds up to 

5 cm thick (Fan, 1983). Several other localities exist which contain this 

similar nodular Ni-Mo sulfide occurrence. 

At a location in the Hunan Province, Cambrian aged shales contain 

these Ni-Mo rich nodules and are associated with P.G.E.'s (Fan, 1983). The 

nodular textures exhibited together with other factors imply that submarine 

hydrothermal springs related to basement faulting may have been 

responsible for the metals (Chen, 1988 .in: Coveney and Chen, 1988). 

In the Lower Cambrian, in the Hunan Province, a series of strata 

resembles the stratigraphy and mineralization of the Nick Property. The 

Niutitang Formation in Tianmenshan is compared with the Nick Property 

stratigraphy (in descending order): 

a) Dark grey and black illite shale, intercalated with grey dolomitic 

lenticles. This shale is 3S to 40 metres thick, and is characterized by fine 

lamellae of pyrite. 

b) Black argillaceous siliceous rock (approximately 18 metres thick). 

c) Black dolomitic shale and silty shale 1.2 to 1.5 metres thick, containing 

fine discontinuous pyrite laminae of 2 to 3 mm thickness. 
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d) Black shale with phosphatic concretions and Ni-Mo polyelement beds 

commonly the phosphatic concretions overlie the Ni-Mo horizon (2 to S 

cm thick). 

The units (a-d) closely resemble the sequence at the Nick Property which is 

composed of a elastic fine grained shale horizon equivalent to (a), a siliceous 

black shale unit equivalent to (b ), a black chert with intercalations of 

calcareous shale equivalent to unit (c), and the vaesite horizon which is 

equivalent to unit (d) (Fan, 1983). 

The Chinese sequence which contains the polymetallic beds has 

several striking similarities to the Nick Property: 

1) The Lower Cambrian black shale series is located between two thick 

layers of argillaceous carbonates. 

2) The Chinese example and the Nick Property both show generally 

shallowing upwards sequences. 

3) Both host units are composed of dark shales, and siliceous black rocks 

with the mineralized zone at the base. 

4) Both contain the nickel-molybdenum mineralization suites. 

See figure below. 
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DISCUSSION: 

The Nick Property may be characterized as a non-magmatic 

hydrothermally derived deposit type related to rifting and basin 

development. K.issen, ( 1988) suggests that a suite of five elements: nickel, 

cobalt, arsenic, bismuth and silver is related to shale hosted deposits, which 

contain in addition, Mo Tl, Se, Cd. According to Pereira ( 1977), Ni, Pt, Co and 

Cr metals are plate margin indicators, and can be linked to certain localities, 

for instance, Ni is associated with the Mekong fold belt sediments. 

According to Coveney and Chen, ( 1988) the Pennsylvanian age shales of the 

central U.S. may have similar ore grade enrichments associated with 
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basement faults associated with the Central North American Rift System and 

other structures. The Nick deposit, like many of the Chinese deposits, has a 

strong affinity for Pt and Ni with lesser affinities for Co and Cr. In Eisbacher 

(1985), conclusions were drawn which correlated the Southern Chinese, 

Eastern Australian and Western North American Precambrian strata. These 

regions were later rifted away from one another during the Early Paleozoic. 

On two of these three continents black shale related Ni, Mo, Pt type deposits 

have been discovered near the paleo-rift margins. 

Kissen ( 1988), provided geochemical evidence for the transport of Ni 

and Co in hydrothermal systems. However, the Nick mineralization has a low 

Co:Ni ratio. Kissen ( 1988), conceived highly saline, oxidizing carnate fluids 

mobilizing Ni, Co, As, Bi, and Ag from black shales, sulfide rich metavolcanics, 

and other continentally derived strata in a rifting environment. The 

transport of this fluid through open structures near the basin margin mixing 

with diluting and cooling ground waters may reduce the Ag, Co, and Bi 

concentration in such a way that a more concentrated nickel, arsenic, 

molybdenum and P.G.E. rich brine would exhale. Localized factors such as 

carbonaceous sediments or, pyritic sulfides in fahlbands could be the location 

for deposition of these base and precious metals (Kissen, 1988). 

CONCWSION: 

This study is important because of the understanding one can draw 

from it pertaining to the local geology and constraints on the ore forming 

system. The distribution of nickel and platinum group elements was shown 

to be enriched in a horizon which is characterized by the homogenization of 

pyrite with intergrowths of sphalerite and minor nodules of black chert. The 
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nature of the Nick deposit, strongly favors the platform marginal model for 

ore formation. 

The nickel, molybdenum, P.G.E. metal association in sedimentary black 

shale environments is shown to occur at only one other location worldwide, 

in the Hunan Province, China. These metal associations may also be linked to 

rifting of the Proto-Pacific Ocean. This type of deposit should be given more 

attention in both the research and the exploration fields because of its 

unusual metal associations and correlation with rifting continental margins 

of the Proto-Pacific. 
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PETROGRAPHIC DESCRIPTIONS 
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Petrographer:---"'D_,_. P"""'a,,~r=cy_,__ __________ _ 

Page~ _l_ 

Date: January 23, 19~N 

Depth:.~------Thin Section: B Hole: -~-- ·----------
Roct Name: Quartz-Chert Sandstone 

Transparent Minerals: 

polyc.rystalli.ne quartz 40% 

quartz ~4% 

chert soi 
hematite altered to 
goethite and Hmonite 
Ucon stain and cement> 5% 

sahene Ctitanitel < 0.1% 

Opaque Minerals: " 
hematite 1% 

Diagram: PPL: IPL: 

-4. 25 ""'"" 

Location: Upper Earn, Fine Cla.stic Unit 

Texture: 

detrital grains rounded to subrounded; 
pressure solution, silica suturing~ silica 
cement as cements 

reccysta11ized as veinlets up to 1 mm thick 
detrital 
angular - subangular (250-500 um) 

a.nhedral, subhedra.1 and euhedral cubes 
found coating grains and filling pores 
only observed as nucleus of chert graines 
also occasionally found within chert 

Texture: 

detrital magnetite oxided to hematite 

sorting is poor to moderate 

grains are anhedral ranging in size from 

0.1 mm to 0.25 mm 

Scale Bar: 4.25 mm 

• hematite/limonile 
. @ chert grain 

G quartz grain 

~ 
veinlet quartz 
(secondary) 

chert and iron 

1-~ cement ••• );· quartz filled 

I 
fractures 
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Alteration Minerals: 

limonite + goethite 

Stages of Alteration: 

Pago; -~2-

Notes: 

formed from the hematite and magnetite 

during hydrous oxidation in post 

depositional stage of alteration probably 

due to supergene weathering ~ffects. 

( 1) Authigenic chert formation during diagenesis. 

(2) Alteration of pyrite and/or magnetite - to hematite during diagenesis. 

(3) Supergene alteration produces goethite and limonite. 

Paragenesis: 

< I l Detrital chert and quartz with sphene as nucleus of cherty erains deposited in situ, 

(2) Magnetite and hemit.ite coat some polycrystalline quartz and chert crystals. 

(3) Introduction or remobilization of iron and silica. forms secondary chert- hematite 

cement. 

(4) F.ractu.ring occurs probably along jointing planes and later introduction of quartz and 

hematite produces veinlets . 



( 

f 
0 

0 

f 

u 
C 

Petrographer:--=D_,_. P"-'a~,r,_,,_,_ __________ _ 

Page: 3 

Date:_fi_bruary 3. 1989 

Depth:_~~~~~-Thin Section:_-=A_,-1...___ Hole: _______ _ 

Rock Name: Silvery Black Shale 

Transparent Minerals: 

lllite with varying amounts 

of carbon 

microcrystalline quartz 

( chert) and chalcedonic 

quartz 

Opaque :Minerals: 

carbon 

hematite 

Diagram.: PPL: X 

90%+ 

~6% 

~ 

3-4% 

_<1%_ 

IPL: 

Location: Earn Outcrop A 

Texture: 

microcrystalline, poorly laminated. mixed 

in lamellae with carbonaceous material 

bundles of acicular crystals 

< 0.1 mm in length. perpendicular to 

bedding probably diagenetic quartz 

erowths as pressure shadows 

Texture: 

disseminated. microczystalline anhedral 

disseminated. subhedral. subcubic. 

probably oxidized pyrite 

Scale Bar: 1.77 mm 

T.ransmitted Plane Polarjzed Light (see plate 1) 

2 figu.res 
low concentration 
of carbon + hematite 

(i) 

<----1----> 

; . 

- .. ~ ' . 

zones of high concentration of magnetite + carbon 

hematite flecks (opaque) 

siliceous flame structures 

__ . ;:t:rt4;:,}.;l.}-_-_ :.... -:---:;--+----- t?~~1 ~ydrous limomite 

i . . 

,. 
·- \ 

. . 
-- :,· ··(1) 

: -
< 
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Diagram: PPL: 

figure (ii) 

zone 't cone. (carbon) 
organic 

zone J, low cone. 
organic detritus 

X 

Pase: :4 

XPL: Scale: 4.5mm 

ra.ys of red-black fine ma.teria.1 
? limonite 

_,,,__ ___ GM: groundmass dominently 
illite 
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Alteration Minerals: 

poorly defined carbon/iron 

in rays 

Stages of Alteration: 

Page: --"-5-

Texture<s): 

fracture filling, semiplanar 

perpendicular to bedding 

None: Weak dia.genesis creating micronodules of carhon with associated flame structures, 

perpendicular to bedding (foliation 1 ), parallel with (foliation 2) axial p.lru}ar cleavage . 

Paragenesis: 

The shale unit has undergone regional metamorphism which has caused dehydration with 

fluid movement between layers of different organic concentrations, fluids transport 

p~~ndicular tJ)(foliation 1) bedding_, 
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Pase: 6 

Petrographer:_~D~. ~Pa=r=+----------- Date: February 3, 1~ 

Thin Section: r. Hole: -------- Depth:~~~~~~­

Location:...LowerEarn. Outcrop r. Rock Name: Shale (Si_lnry Black) 

Transparent Minerals: 

clays and graphite 

quartz 

quartz 

Opaque Minerals: 

none 

Notes: 

% 

~92% 

>7% 

3% 

Texture:. 

sub parallel orientation of carbonaceous 

material in argillaceous shale 

micro crystalline C < 10 microns) anhedral 

commonly forms aggregates perpendicular 

to primary foliation (bedding) 

bundles of adcular crystals< OJ m form 

pressure shadows perpendicular to bedding 

Texture: 

V. :w:eak crenulation to primary foliation (assumed bedding). 

Plane:s of weakness observed by fracture filling of mount epoxy at 60-62 degrees to 

primacy foliation. 

Siliceous flame structures probably caused by movement of carbonaceous or hematitic 

material and silica being produced from reaction of during diagenesis. 

No diagram: sample is highly carbonaceous and difficult to sketch. 

Similar to sample A-1. but richer in cacbo.o. 

Paragenesis: 

J)eposition of argillaceous sediment. diagenetic dewatering of days, breakdown of organic 

material to carbon. movement of carbonaceous material and the production of pressure 

shadows. An event of folding causes second foliation. crenulation of bedding. 
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Alteration Minerals: 

none 

Stages of Alteration: 

Paae: -~'-

Texture(s): 

none'----------------------------------

Paragenesis: 

Deposition of carbonaceous shale and interstitial rare g_uartz. 

The carbonaceous shale has undergone only minor diagenesis and only weak folding on a 

regional scale. 
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Petro1rapher:-=D ....... P .... a .... r.._rv.___ _________ _ 

Pago: 8 

Due: March ·s2 

Thin Section: 9048 

Roct Naae: Phosphatic Chert 

Transparent Minerals: 

carbonaceous chert 

quartz and amorphous silica. 

Opaque Minerals: 

pyrite 

pyrite 

Dia1raa: PPL: _X~­
Reflected Light 

Diagram 1 

0 

Hole:, _______ _ Depth: ______ _ 

80% 

7% 

12~ 

IPL: 

Location: Lower Earn Formation 

Te:a:ture·: 

fine lamellae. orientation of flame 

structure is nearly perpendicular to bedding 

anhedral-amorphous fracture filling 

surround PY.rite band like in 

slide 9049 Cdiag. 2) 

Texture: 

disseminated (framboidal) 

band of pyrite is approximately 1.0 cm in 

thickness: the band is subhedral to cubic 

relatively homegeneous composed of pyrite 

Scale Bar: 4.5mm 

---r----- f.ramboidal pyrite (yellow) 
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Dia1ram: PPL: X IPL: Scale Bar: 

Pago: --2-

i,5 mm 

Diagram2 

Diagram3 

Diagram4 

. ·. 0 ·o ~- . 
.. ·: .: ' 

. 0 

Hand Sample 9048 

7mm 

chert 

160 um 

pyrite (subhedral, homogenized) 

pyrite (framboida1) 

disharmonic fold with microfault 

quartz 

pyrite 

~;.;.....,r-- diagram 2 
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Page: 10 

Petrographer:~=r=CY~----------- Date: January 21, 1989 

Thin Section: 9049 Hole: ·-------- Depth:. ______ _ 

Roct Nam.e: carbonaceous-phosphatic chert 

Transparent Minerals: 

quartz fracture filling 

quartz 

carbonaceous-phosphatic 

chert 

vesicles 

sericite 

Opaque Minerals: 

pyrite (secondary) 

Diagram: PPL: X 
Reflected Light 

2% 

93% 

>1% 

) 1% 

~ 

3-4% 

XPL: 

Texture: 

fracture filling - pervaded into lost rock 

minor detrital quartz<< 250 um) subrounded 
) 

amorphous. indistineuishable from shale 
in thin section, very dark(> 80% absorption 
reflection or/in PPL/T) very hard sample 
frc and interstitial cavities filled with 
epoxy in thin section 

forms a precipitate on fracture surfaces 

Texture: 

framboidal to cubic, beginning to 

homogenize. pervaded into porous altered 

chert along a micro fractures 

Scale Bar: 356um > 

f ramboidal pyrite 

chert (carbonaceous & 
phosphatic) 

semihomogenized pyrite 

homogenized pyrite 
recrystallizing to form 
pyritohedron 
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9049 

diag . 1 

diag. 2 

Sample 90-49 

Page: 11 

white secondary mate.rial t.ranspo.rted in fractures 
(chalcedony) . · 

zone of pyritization 

chalcedony fracture filling 

~ zone of white pre<ipitate pervaded fra<ture and 
wall rock 

extent of penetration of white precipitate 

Disseminated pyrite in carbonaceous cner~ 
2 zones of ched:. pa.rting - quartz precipitation. 

ppl. transmitted 500X Field .. 356 um 

---------pale grey - with flecks of (carbon?) black material 

-n--;=:......:,------- black carbonaceous chert 

--=~"l'"'---- pyrite 

- - ---->.---flame structure {chalcedony) 

~----r--- unknown quartz-like material- evidence for 

~ - --:r------Clow 8, low RI. pale white-grey) 

reddish subcrystalline material 

extension 
perpendicular to frc. 



Alteration Minerals: 

pyrite 

amorphous silica 

single phase pyrite 

Stages of Alteration: 

1t 

< 0.5% 

5-8% 

~-4% 

Texture(s): 

anhedral secondary 

Page: ~1~2-

occasional replacement/etching of pyrite 

amorphous-f ramboidal. anhedral. 

subhedral, subcubic, subdodecahedral 

- occasionally pyritohedral 

(homogeneitization has occurred) 

No deformation or strong alteration, only weak diagenesis and cool fluid circulation has 

occurred. Cubic pyrite has formed from framboidal pyrite. Diagenetic siliceous material 

probably quartz infills fractures as last stage diagenesis. 

Paragenesis: 

Deposition of phosphatk-carbonaceous chert. minor diagenetic formation of pyrite Nl/2%, 

Fracturin& occurs. chert is etched and replaced by secondary pyrite and quartz. 

Pyrite is diageneticaily altered from microczystallintio.mlwidal ...... P ..... Y~r=it=e~t~o ______ _ 

semi-homogenized pyrite crystals. 

Late weathering has oxidized pyrite to limonite on exposed surfaces. 
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Page: 13 

Petrographer:-=D"'"'. P,,..,a=r=a~-----------

Thin Section: Nick Hole (R-1) 

Rock Name: Pyritic Black Chert 

Hole:_~4-

Date: March 26, 1989 

Depth: __ ~4~3=.6-5 =m~---

Transparent Minerals: 

carbonaceous, chert 

quartz 

Opaque Minerals: 

pyrite 

Diagram: PPL: 

10% 

15% 

XPL: _X_ 

Texture: 

amorphous, unoriented in t.b.i.n section 

chalcedonic flame structure 

elongate crystals radiating from opposite 

sides of pyrite crystals 

usually at 10-15% from normal 

Te1:ture: 

subhedral - occasionally small broken 

lamellae of pyrite indicating primarily 

sedimentacy structure 

Scale: 0.2 rnm Power: 200 X 

pale blue-gray; 

(black) 

~~~~---::-~---:-=---=-_j ___ pyrite w / flame structure of chalcendony 
· .~~ and/orquartz(?) 

lamel1ae of pyrite 



{ 

Alteration Minerals: 

chalcedonic quartz 

Stages of Alteration: 

Page: 14 

Texture(s): 

forms flame structures around pyrite 

ccystals -

1) Diagenetic reccystallization of quartz forming chalcedonic flame structures. 

2) PYrite diagenetically &rows from framboidal pyrite to sub-cubic homogenized pyrite. 

Paragenesis: 

Deposition of cherty shale with lamellae of pyrite. 

Diagenetic growth of pyrite and chalcedonic flame structures. 

Homogenization of framboidal pyrite to sub-cubic pyrite. 



Pago: 15 

Petro1rapher:._D..:... PL..:ar..,._.._a..._ __________ _ Date: March Z6. 1282 

Thin Section: Nick Hole (R3) Hole:. __ 4 __ Depth:. __ ~9~5~,Z~OMm..__ __ _ 

Rock Name: Carbonaceous, Pyritic Chert 

Transparent Minerals: 

carbonaceous chert 

chalcedonic quartz 

Opaque Minerals: 

pyrite 

Diagram: PPL: 

0 

0 

3-i% 

3-4% 

IPL: X 

Texture: 

amorphous/finely laminated 

forms pressure shadows along margins 

of pyrite crystals 

flame structures perpendicular to beddini 

Texture: 

subhedral to anhedral up to 250 um 

diameter. fine laminations of pyrite 

separated by -2-3 mm avera&e 

Scale Bar: 1.77mm 

pyrite w / chalcedony flame structure 
(blue) 

carbonaceous chert (dark grey) 

i;IQ.---+--- · calcite (blue with pink and orange rims) 



D 
D 

D 

D 

r 

Page: 16 

Petrographer:.--=D_,_,. P"""a=r.::...ry __________ _ Date: March 26. 1989 

Thia Section: Nick Hole 4 (R6) Hole: __ ....,4,__ Depth: __ =86=.5=6~m..._ ___ _ 

Rock Name: Carbonaceous Chert W/ Strain Filled Chalcedonic Quartz 

Transparent Minerals: 

chalcedonic quartz 

carbonaceous chert 

Opaque Minerals: 

pyrite 

Parageaesis: 

1-2% 

98-99% 

<0.5% 

Texture·: 

strained. interstitial between lamination 

of carb. shale occasionally surrounding 

pyrite as flame structures 

finely laminar bedded 

strongly carbonaceous 

Texture: 

framboidal - subhedral ( < 75 um) 

finely laminar beds of pyrite 

( 1) Deposition of carbonaceous chert and pyrite. 

(2) Dislocation by extension/shear & precipitation of formation fluids rich in silica 

(chalcedonic quartz). 

Diagram.: 

Scale: 6 cm =8 mm 

diagram of silicate/pyrite band in sample (R6) using binocular .microscope 

- ·- ·--··· .. 

dislocated bands of disseminated pyrite 
interstitially filled by chalcedonic quartz 
and carbonaceous chert 

I carbonaceous chert finely laminated 

laminar band of disseminated pyrite 
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Page: 17 

Petrographer:_D..._, P .... a=r ...... ry..,__ __________ _ Dale: January 21, 1989 

Thin Section: A Hole:, _______ _ Depth:, ______ _ 

Rock Name: Siliceous Fibres in Phosphatic Chert Unit Location: Outcrop A 

Transparent Minerals: 

chalcedony 

vesicles 

Opaque Minerals: 

limonite/ hematite 

Diagram: PPL: X 

4-' 

83% 

6% 

~ 

11% 

IPL: 

Tes:ture: 

moderately crenulated lensoid 

veinlet. Cdextral sense of movement) 

form between lenses of chalcedony 

Texture: 

amorphous. interstitial 

between fibres of chalcedony 

(weathered colliform masses) 

Scale Bar: I.TI mm 

----- ~-er---.:.,,,.ttf-~~-------- crenulated chalcedony 

I 

limonite 

crenulated chalcedony 

argillite 

hematite 

(epoxy/ mount) 

1imonite 
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Alteration Minerals: 

limonite 

Stages of Alteration: 

Page: -=18~ 

Notes: 

amorphous iron oxide deposited during 

formation of siliceous fibres 

Clays of argillite undergo dewatering. due to comP.action. Fluids move iron from pyrite and 

other metals in shale to sites of deposition such as: fractures and tension gashes in argillite 

in the vicinity of the cherty ru:gillite/limestone ball member contact. 

Parage.n.esis: 

Argillaceous sediment deposited. Loadin I occurs. burial metamorphism and diaienesis 

alter clays to mainly illite. Fractures open and allow movement of fluids into cavities 

formed along chert-limestone ball member interface. Quartz and chalcedony are 

precipitated onto walls of the cavities. Fluids deposit silica and · clog' cavity. Further 

shear movement reopens veinlets and fluids again migrate throqghJ=h=e_,,r"""o-=ck=-=a=n=d ____ _ 

precipitate pyrite (probably) which later oxidizes to limonite . 
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Page: 19 

Petrographer:--""D-'--'. P...,a,..r=r.J-y __________ _ Date: _______ _ 

Thin Section: Nick Hole (R4) Hole: __ 4-=--- Depth=~~-4=1.~85~m~~~~ 

Rock Name: Disseminaetd Pyrite in Finely Laminated Limestone (Grey White Speckled 
Limestone) 

Transparent Minerals: 

calcite 

organic material 

Opaque Minerals: 

pyrite 

Diagram: PPL: X 

92% 

<2% 

IPL: 

Texture: 

recrystallized, calcite cement, trapped 

black organic flecks in cement, common 

50..um average grain size 

amorphous - trapped in cement 

Texture: 

subhedral to framboidal. hard to 

distinguish - 120 ummax. grain size , 

- 2 um max. grain size 
> 

- - 6 um average grain size ; 

Scale Bar: 1.77 mm 

secondary calcite (spar) in fracture 

--+---- calcite w / calcite + pyrite + organics 
in cement 
microcrystalline calcite 

pyrite 
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Page: 20 

Alteration Minerals: Texture(s): 

none 

Stages of Alteration: 

Diagenetic crystallization of pyrite from framboids to cubes and dodecahedrons (rare) 

usually large - 120 pm. 

Paragenesis: 

Primary calcite deposition, 

Diagenic crystallization of pyrite (no sphalerite on margins). 

Secondary calcite in fractures perpendicular to bedding (probably axial planar cleavage 

w/ calcite ppt.). 
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Petrographer:-=D ...... P-a=r=ry ____________ _ Date: March 26. 1989 

Depth=~~l....,4,.....l=.8Q~m,__~~-Thia Section: Nick Hole (RZ) Hole:. _ __.4 __ 

Rock Name: Crackle Brecciated Cherty Shale w/ Calcite <Fracture Filling Interstitial) 

Traasparent Minerals: 

chert 

calcite 

carbonaceous shale 
(lithic fragments) 

carbonaceous chert 

Opaque lliaerals: 

ovrite 

Diagram: PPL: IPL: 

10% 

20% 

25% 

<1% 

X 

Texture_: 

interstitial between dislocated lamallae 

of carbonaeous shale 

interstitial in chert/shale clasts 

fracture filling 

angular fragments w / calcite fracture fill 

forms pellets-0.3 to 1.5 mm diameter 

subangula.r clasts separated by dislocated 

lamellae of carbonaceous shale 

Tenure: 

forms agiregates of micro cubic pyrite 

Scale Bar: 1.77mm 

two stages of chert/microcrystalline 
quartz deposition in fractures 

'i'rJ---+--- silica/chert filled vescicles 
(ave. 1.77-2.50 pm) well rounded 

pyrite blebs, amalgamated in chert 

quartz fracture infilling 
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Pago: 22 

Te:a:ture<s): Alteration Minerals: 

calcite forms in fractures. in stages of dissolution 

Stages of Alteration: 

no.ne visible 

Parageaesis: 

< 1 > Limestone deposited. 

(2) Carbonaceous chert deposited with diagenetic pyrite. 

(3) Dissolution of limestone. 

(4) Brecciatio.n of limestone and chert (probably collapse due to dissolution). 

(5) Deposition of silica in fractures. 

(6) Deposition of calcite in fractures. 

CZ> Deposition of silica (2nd stage of silica). 

(8) Crystallization of subhedral to euhedral microcrystalline pyrite. 



0 

Petrographer:---""D-'-'. P,,_,a=r=ry~----------­

Page: 23 

Date: March 26. 1989 

Depth:_---"80,,_,_.7,_,4 ..... m..__~~~ Thin Section: Nick Hole (RS) Hole:._ ...... 4 __ 

Roct Name: Quartz-Calcite Supported Lithic Breccia. 

Transparent Minerals: 

quartz 

chert 

calcite 

carbonaceous shale fragments 

epitdote 

Opaque Minerals: 

pyrite 

Diagram.: PPL: 

23% 

30'7. 

18% 

25% 

4% 

~ 

< 1% 

IPL: X 

Texture: 

anhedral-subhedral. aye. grn. - Q.75 mm diameter 

subhedral (fractured) 
(lithic frag. ( 15-20%) 

anhedral. aye. ec, size - 0.6'5 mm dia. (remobilized CI0-15%: 

subhedral: ave. gr. size - 0.50 mm dia. 
(max. size 8 mm x 8 mm) 

angular lithic fragments Cave. size 2.5 mm 16 mm) 
(min. size - 0 .25 mm dia) 

anhedraL fracture filling 

Te][ture: 

subhedral (near cubic) in the 

cherty-shale fragments only 

Scale Bar: i.5 mm/f.v. 

pyrite w / .minor chalcedony flam.a 
stnicture 

-~~---:;;~---, carbonaceous black chert 
chert 

calcite 

epidote 

epidote 

2 phase fluid inclusions in quartz ( < j µm) average 

(see plates in text: 8 & 9) 
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Plate A 

(PPL:) 

Plate B 

(XPL:) 

3 60µm 

Pago: _,,._21..a..-

calcite rhombs 

chert w / lithic frags 

epidote fracture filling 



D 

u 
l 

Alteration Minerals: 

quartz, chert, epidote, calcite 

Stages of Alteration: 

Pago: 25 

Notes: 

by determining the cross cutting 

relations the paryenesis of the 

deposition of alteration minerals was 

determined 

Fracture/fault and introduction of hydrothermal fluid. 

Deposition of quartz, 2nd movement of fluid pathway, 

Deposition of chert+ quartz, 3rd movement of fluid pathway. 

Deposition of epidote and calcite. 

(See Plates, A &B) 

Parage.a.esis: 

( 1) Fracturing of host rock. 

(2) Injection of quartz rich fluid. 

(3) Precipitation of quartz along Hthk fras;ments and host rock contacts, 

(4) Fracturing of quartz supported breccia. 

(5) Precipitation of chert and later fracture in fluid pathway. 

(6) Precipitation of epidote. 

(7) Precipitation of calcite. 

(8) Precipitation on epidote. 



0 

L 
[ 

Petrographer:.----""D~.P~a~r-fY--~~~~~~~~~­

Page: 26 

Date: January 1. 1989 

Depth:.~~~~~~-Thin Section: Outcrop A-1 Hole: _______ _ 

Rock Name: Mineralized Vaesite 

Transparent Minerals: 

carbonaceous and/or 

phosphatic chert 

quartz 

unidentified brown material 

probably bitumen 

Opaque Minerals: 

pyrite and melnikovite 

vaesite 

sphalerite 

2% 

43% 

13% 

See plates in text, numbers 10 through 16. 

Location: Outcrop A-1 COlfert Creek) 

Texture: 

amorphous bands which are present 
between layers of sulfides (also forms 
nodules) 

microcrystalline to subcrystaUine forms 
in cherty nodules and is exsolved 
from pyrite bands 

amorphous masses commonly form 
parallel to bands of pyrite/melnikovite/ 
and vaesite 

Tenure: 

forms subcollifonn bands. subhedral 

aggregates of homogenized pyrite 

interstitially in bands of homogenized 

pyrite framboids 

the vaesite is finely intergro:w:n with the 

pyrite 

commonly forms as intergrown :with 

pyrite and vaesite. predominantly on 

either top or bottom of each layer 



Alteration Minerals: 

quartz (microcrvstalline) 

Stages of Alteration: 

,. 
<1% 

Pago: 27 

Texture(s): 

Is exsolved from the chert and pyrite 

layers. It forms siliceous fibres in some 

samples probably formed from effect of 

soft sediment deformation 

Diagenetic growth of pyrite framboids and other sulfides become incorporated. 

Soft sediment deformation causes fine lamellae to be disturbed with pyrite-vaesite layers 

conforming to harder chert nodules. 

Para1oaesis: 

Dia&enetic growth of pyrite framboids at sediment water interface. 

Incorporation. of nickel into pyrite amalgamations and bands in the form ofvaesite. 

Sphalerite is incorporated into the pyrite during homogenetization, typically on only one 

side of the bands. 

Formation of cherty nodules. possibly by biogenesis. 

Deposition of cherty sediment in fine rhythmic beds between the pyrite-vaesite layers. 



APPENDIX B 

SUMMARY OF MINERALIZED ZONE ASSAY DATA 



Location Ni Zn 
% PPM 

Outcrop A *5.8 8000 
5.5 9586 
4.6 138 

Outcrop B *2.9 2530 
3.6 5710 

Outcrop D +4.4 772 

DDH 88-1 (1801) 2.9 6590 

DDH 88-3 ( 1035) 5.0 10040 

_x_ __x_ 
4.34 -5420 
% ppm 

NOTES: 

Archer, Cathro ( 1988) 
* Cominco (1987) 
+ Strongly Oxidized 
( ) Assay Number 

APPEIIDO: B 
IIIIIERALIZED ZONE ASSAY DATA 

Pb Mo Ba As 
PPM PPM PPM PPM 

20000 
1454 90 1254 
2650 3000 2990 

2800 
1265 40 2560 

1485 60 2260 

76 1570 <10 1985 

130 392( 170 3930 

All data sup plied by (Archer, Cathro & Associates Ltd., (1<\81 )) 

Pt Pd Au Ag 
PPB PPB PPM PPM 

540 210 58 10.1 
310 150 50 7.8 

280 120 86 9.2 

j <2 6 12.6 

<62 62 6.8 

434 155 12.2 



APPENDIX C 

DRILL LOGS 
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APPENDIX D 

ASSAY DAT A FROM DRILL LOGS 



SAMPLB PREP 
DBSClll PTION CXlDE 

1101 29912)1 

SAMPLB PREP 
DESO. I PTION CODE 

1101 299 lll 

1"'--1 

Chemex Labs [td . 
ARAlrUOal Cheml:al:a • Geoclleml:ata • RaQl:al"1ed A:aureta 

1 I J BROOKSBANIC AVF.., NORTH VANCOUVER. 
BRITISH O>LlMBIA, CANADA V7J-JCI 

PHONE Ct.114) 914-0JJI 

Al Ag Aa Ba Be Bi 

'ii ppn ppn J>PD J>PD ppn 

O.IS 6.1 191S < 10 < o.s <2 

Chemex Labs Ltd. 
Analrtloal Cllemlata • Geocllelnlala • Ragtatetad AHar•r• 

JI J 1111.00ICSBANI:: AVE , NOii.TH VANO>llVER. 
911.ITISH <.."'01.lMBIA. CANADA V7J-lCI 

PHONE (6041 9&4-0JJI 

Na Ni p Pb Sb Sc 

% ppn ppn ppn ppn ppn 

0.01 >10000 710 76 4S 4 

Chemex Labs Ltd. 

SAMPLE 
DESCRIPTION 

Analrtlcal Clleml:1la • Gaocheml:ala • Regl:alered Auarer:a 

11 J DROOKSBANh.: AVE. , NORTH VANCOllVER, 
hRITISH COl.lo\'v!DIA, CANADA V7J-1CI 

PHONE l61141 914-0JJI 

PREP Ni Pt Pd 
CODE % oz/T oz/T 

Ca 

% 

0.27 

Sr 

ppn 

)4 

!?CH "'Kllll ) ASS 
I •• ...,x 4127 

\ltHITEHORSE, \'. T. 
YIA 3S9 

Project : NI.Jll NIC.."K 
Comnoola: 

t 19 lD . 

CERTIFICATE OF ANALYSIS 

Cd c.o Cr Oi Pc Ga 

ppm ppn ppn ppn % ppn 

I S.O Ill 119 167 >U.00 < 10 

...,. ~<lcHER CATIIRO A ASSOC. ( 1981) LID. 
I 

uox 4127 
WHITEHORSE, Y.T. 
\'IA JS9 

Projocl : Nllll Nl<.JC 
Cuamen1:1: 

u, I. 
ppn ~ 

<I 0.2) 

CERTIFICATE OF ANALYSIS 

Ti Tl u V w z.a 
% ppm ppn ppn ppn ppn 

0.02 -- <10 370 40 6j90 

CHER CATIIRO & ASSOC. ( 19 8 I I L 1D . 

HOX 4127 
WHITEHORSE, Y.T. 
YIA 3S9 

Projec1 : NDll NICK 
Corrment:a: 

CERTIFICATE OF ANALYSIS 

1801 258 -- 2.90 < 0.002 0.002 

... 
Tc . 
Dale 
Invoice 
P.O. I 

.• -SEP-81 
I :l-1822412 
:~ 

A8822412 

La Ma Mi M> 
ppn ~ ppm ppn 

20 0.09 IS4 IS7C 

Page tJ 
Tot. I 
Date 
Invoice 
P.O. I 

: 1:-B 

..i:-SEP-U 
I : 1-8 al 2412 

:1'D'IB 

A8822412 

\ 

Page I 
Tot. P11._ 
Date 
Invoice 
P.O. II 

. 
:16-SEP-88 

/I : 1-8822411 
:NONE 

A8822411 



SAMPLE 
DESOllPTION 

IS76 
IS77 
IS78 
IS79 
I S80 
---·-- --
1S81 
I S82 

SAMPLE 
DESCRIPTION 

IS76 
I S77 
IS78 
I S79 
IS80 
-----· .. . 
I S81 
I S&2 

PREP 
CODE 

20S 2J8 
20S 2J8 
20S 238 
20S 238 
20S 238 

Chemex Labs Ltd. 
An.air Uc.al Chaml:11:1 • Gaochaml:,ta • Ragl:,terad As:1.arer" 

ll 2 BROOKSDANIC AVE . • NORTH VANCOIIVER. 
BRITISH U>l 1.IMIIIA. CANADA V7J-2CI 

PHONE (61141 914-Blll 

Al Ag As Ba Be Bi 
'JI, ppm ppn ppm ppm ppm 

0 . 43 1.8 30 340 <O.S <2 
0.64 1.0 20 640 0. S 4 
0 . 28 I. 2 2S 360 < o.s <2 
0 . 3S I. 2 30 360 < o.s <2 
0.36 0 . 6 3S 310 <O.S <2 

Ca 

% 

1.02 
8.61 
0.16 
0.43 
I. 73 

c--,RCH ..... ATillL-J ASS-~. 

80X 4127 
WHITEHORSE, Y.T. 
YlA JS9 

Project : NDU-NICIC 
Comnents: 

CERTIFICATE OF ANALYSIS 

Cd Co Cr OJ Pc Ga Hg ~ 

ppm ppm ppm ppn 'JI, ppm ppm 96 

16.0 8 2S4 4S l.8S <JO <I 0.14 
7 .0 l IS2 34 I.OJ 20 2 0 . 20 

13.0 3 183 70 I. 23 <JO I 0 .09 
6.0 6 167 48 1.40 <JO I 0.12 
6 . 0 7 110 H I. 72 <JO < I 0.12 

~ P,
0 

• • ;-, r--i 
I Tot. I 

Date 
Invoice 
P.O. # 

: 29-SEP-88 
# : 1-8824 U 5 

:NONE 

A8824185 

La Ma Mi M> 

ppn 'JI, ppn ppm 

10 0 .08 114 S9 
< 10 0 . 19 109 41 
< 10 0.03 7S 41 

10 0 .04 93 64 
20 0 .07 171 BS 

--- -· - -------- - · ·---------------
20S 238 
20S 238 

PREP 
CODE 

20S 238 
20S 238 
20S 238 
20S 238 
20S 2J8 
--- .--
20S 238 
20S 238 

0 . 13 0.8 s 280 < o.s l8 >IS.00 
0.2S 0 . 8 IS 260 < o.s 4 

Chemex Labs Ltd. 
An.alrtlc.al Chaml:,t:, • Geochaml:1ts • Ragl:,tered AS3ilY""' 

21 J BROOKSDANIC AVE . • NORTH VANCOllVER. 
BRIT I SH <.."01.lMBI A , CANADA V7 J-2CI 

l'HONE (6041 914-0221 

Na Ni p Pb Sb Sc 
96 ppm ppn ppn ppn ppn 

<0.01 178 1440 16 s I 
0 .01 96 >10000 12 s 4 

< 0 . 01 147 410 26 s <I 
< 0 . 01 209 SIO 16 < s < I 
< 0.01 303 S60 8 <S I 
··----------- --·--· ·- --· -- ---

0 .01 19 220 6 < s <I 
< 0 .01 IJ4 JSO 16 < s I 

8 . 4S 

Sr 
ppn 

119 
674 

43 
ss 

142 
--· 
S63 
364 

0 . S I 23 17 0 . 20 20 
2.S 2 123 IS 0.70 10 

RCHER CAlllRO & ASSOC. (1981 I Lll>. 

80X 4127 
WHITEHORSE, Y.T . 
YIA JS9 

t•roject : Nl.>tl-NICK 
Conmen ls: 

<I 0.03 
I 0.08 

< 10 0.49 111 
< JO 0.16 77 

Page 1 
Tot. P. 
Date 
Invoice 
P .O. # 

1-B 
1 

: 29-SEP-88 
/1 : 1-8824185 

:NONE 

6 
41 

CERTIFICATE OF ANALYSIS A8824185 

' Ti Tl u V w Zn . 
9f, ppm ppn ppm ppn ppn 

< 0.01 < 10 <JO 207 < s I IJO 
< 0.01 < 10 10 304 10 HO 
< 0.01 < 10 <JO 160 < s 986 
< 0.01 < 10 <JO 176 < s 484 
< O.OJ < 10 <10 298 <S SJO 

------ - . ·- - ------ ·- - --- -- - -------- ----------
< 0.01 10 <IO 77 < s 71 
< 0.01 < JO < 10 22S < s 26S 



SAMPLE PREP 
DESOllPTION CODE 

tOlJ 299 2J8 
1034 299 2J8 
JOH 299 2J8 
1036 299 2J8 

SAMPLE PREP 
DESOllPTION CODE 

IOJJ 299 238 
IOJ4 299 238 
JO)S 299 2J8 
1036 299 238 

SAMPLE 
DESCRIPTION 

1033 
1034 
In 1 'i 

Chemex Labs Ltd. 
An•lrUc•I Chamlala • Geochamlala • Raglata,ad Aaa•rar a 

212 DROOKSBANK AVE., NORTH VANCOUVER. 
BRITISH COLlMBIA, CANADA V7J-2CI 

PHONE (604) 914-0221 

Al Ag Aa Ba Be Bi 
'Jb ppm ppm ppm ppm ppn 

0.24 < 0 . 2 DO JJO <O.S <2 
0. S2 4.2 I SO 6JO <O.S <2 
0.40 12.2 J9JO 170 <O.S <2 
0.47 3 . 0 IOS 610 <O.S <2 

Chemex Labs Ltd . 
An•lrUc•I Chemlala • Gaochemlat<0 • Raglata,ed Aaa•r•• a 

212 OROOICSBANK AVE . , NORTH VAN<.."'OllVER . 
BRITISH COLI.MBIA, CANADA V7J-2CI 

PHONE C604) 9&4-0221 

Na Ni p Pb Sb Sc 

'Jb ppm ppm ppm ppm ppm 

<0.01 I 78S 4780 S4 10 <I 
< 0.01 3660 4780 S2 20 2 

0.01 >10000 1170 IJO < so 2 
< O.Ol 871 sso 32 10 <l 

Chemex Labs Ltd . 
An•lrllcal Chemlal<0 • Glloellllml<0la • Registered Aaaarar'" 

212 OROOICSBANIC: AVE., NORTH VANU>tlVER. 
BRITISH COLlMDIA, CANADA V7J-2CI 

PHONE (604) 914-0221 

PREP Zn Ni Ag 

CODE % % oz/T 

. r=J r-, c=i __, r1 
1 ·:cHER CATIIRO .l ASSOC . ( 1981) LID. 

1016 - SIO W. HASTINGS ST. 
VANCOUVER, BC 
V6B IL8 

Project : Nllll(NIC..'10 
Conmen ts: 

CERTIFICATE OF ANALYSIS 

Ca Cd Co Cr a. Fe Ga 

% ppm ppn ppm ppm 'Jb ppm 

I. IS 
1.11 
0.34 
0.17 

30.0 3S SI IOJ 4 . 2& <IO 
S7.0 so 91 97 S. OJ JO 
61.0 2S8 126 363 >I S.00 JO 
4.0 26 76 S6 J.06 JO 

it CHER CA TIIRO .l ASSOC. I I 9 8 I I LID . 

1016 - 510 W. HASTINGS ST. 
VANCOUVER, BC 
V6B IL8 

Project ; Nlllll NI CIC I 
Comneots: 

Hg JC 
ppm 'Jb 

<I 0 . 10 
I 0.18 

<I 0.12 
<I 0.19 

CERTIFICATE OF ANALYSIS 

Sr Ti Tl u V w Zo 
ppm % ppn ppn ppm ppn ppn 

206 < 0 .01 JO JO 69 < s 16SO 
197 < 0 .01 < 10 < 10 19J < s 3020 
62 < 0.01 <JO 40 422 < S >10000 
32 < 0.01 JO <IO 20J <S 5)7 

ARCHER CATIIRO .l ASSOC . I 1981 I LID. 

1016 - S10 W. HASTINGS ST. 
VANCOUVER, BC 
V6B IL8 

Project : NVlf(NICK) 
Comneols: 

. 

CERTIFICATE OF ANALYSIS 

Pt Pd 
oz/T oz/T 

208 -- 0. I 5 O. I 7 0.05 0 . 006 < 0 . 001 
208 -- 0.27 0. 3 4 0.07 0.004 0.001 
208 -- I . 04 5.00 0. 2 I 0.014 0.005 - - - - - --. 

.---, 
Pase . 
Tot . I' .. ,. 
Date 
Invoice 
P.O. II 

r-: 
-A 

I 
: l 4-M>V-88 

II : l-88269SS 
:NONE 

A8826955 

La Mg Mi M> 
ppm 'Jb ppn ppm 

20 o.os 86 I S9 
I 

JO 0 . 07 84 12): 
JO o.os JOO 3920 H4l 20 0.04 SI 

Page : 
Tot. 1-. 
Date 
Invoice 
P.O. I 

1-B 
I 

: 14-M>V-88 
II : l-88269S S 

:NONE 

A8826955 

Page 
Tot. • 
Date 
Invoice 
P .O. II 

: I 
~ .s: I 

: 12-M>V-88 
I : l-88269S4 

:NONE 

A8826954 

,, 

I 
I 

I 



SAMPLE PREP 
DESO.IPTION CODE 

1802 205 238 
1803 205 238 
1804 20S 238 
l80S 20S 238 
1806 20S 238 

---·-·-
1807 20S 238 
1808 20S 238 
1809 20S 238 
1810 20S 238 
1811 20S 238 

----- ----
1812 20S 238 
1813 20S 238 
1814 20S 238 
181 S 20S 238 
1816 20S 238 

~----- -·--····-·· -- t-

1817 205 238 
1818 20S 238 
1819 20S 238 
1820 205 238 
1821 20S 238 

.. _ -
1822 20S 238 
1823 20S 2)8 
1824 20S 238 
182S 20S 238 
1826 20S 238 

1827 20S 238 
1828 20S 238 
1829 20S 238 
1830 20S 238 
1831 20S 2)8 

- I-

1832 20S 2)8 
183) 20S 238 
1834 20S 238 
1835 20S 238 
1836 20S 238 _______ .. 

,- -
1837 20S 238 
1838 20S 238 
1839 20S 238 
1840 20S 2)8 
1841 20S 238 

Chemex Labs Ltd. 
Analrtlcal Ch&ml.tl.t • Gaochaml.tl.t • Regl.tl&r&d A:1:1ayer:1 

211 DROOKSDANIC AVE . , NORTH VANCOUVER, 
UR IT I SH COl.lMII I A, CANADA V7.l-2CI 

PHONE (6tt4) 984-0221 

Al Ag As Ba Be Bi 

% pp:n pp:n pp:n pp:n pp:n 

o. 72 0.4 JO 280 0. S 2 
0.96 0.6 I~ 190 0. S <2 
0.82 0.2 20 180 0. S 2 
0.82 0.4 IS 110 0. S 4 
1.00 0.6 20 80 0. S 4 

Ca 

% 

0.09 
0.57 
0.95 
0.09 
0.10 

c::::) ~ r---' CJ r, 
r-',.CHER CA THRO & ASSOC. ( I 9 8 I l L 1D. 

.80X 4127 
WHITEHORSE, Y.T. 
YIA 3S9 

Project : NDU NICK 
Comnent3: 

CERTIFICATE OF ANALYSIS 

Cd Co Cr OJ Fe Ga Hg IC 

pp:n ppn ppn pp:n % pp:n pp:n % 

I. 5 7 84 34 I. 58 < 10 <I 0.21 
2.0 SI I02 64 I. 68 < 10 <I 0.28 
I. s 18 81 47 2.09 < JO <I 0.24 
1.0 8 8S 33 I. S4 < IO <1 0. 23 
1.0 10 84 41 2.06 < JO <1 0. 32 

r--,. . r--' r--, 

Page 1 ~ -A 
Tot. P;, i 
Da I e . : 20-SEP-88 
Invoice n: 1-8823286 
P.O. U :NONE 

A8823286 

La Mg Mi A-b 
pp:n % pp:n ppn 

10 0.10 61 57 
10 0.12 58 54 
10 0.10 40 76 
10 0.10 38 S4 
10 0.17 16 S9 

- -··- . ·--·-·- --·---·-·------··--·--· ---·-· ·----·---- -- --···--·--------- __ _________ ., _ -----· 
0.6S 0.6 1 S 130 0. S 2 0.14 1.0 6 98 40 I. so < IO <1 0.20 JO 0.10 S7 ss 
0.67 0.4 10 220 0. S 2 0. so 1.0 4 112 30 I. 20 < 10 <I 0.20 10 0.20 62 )J 

0. 7S 0.6 1 S 100 0. S <2 0.17 1.0 6 I02 33 1.62 < 10 <I 0. 23 10 0.09 S9 S8 
0.98 0.6 20 100 0. S <2 0.42 1.0 7 107 33 I. 8 S < 10 <1 O. ll 20 0.1 S 90 60 
0.87 0.6 10 140 0. S 4 0.41 I. s s 89 33 I. S 1 < 10 <I 0. 26 10 0.17 107 40 

·----- ---·--·--·------- - -------- ··-----·--··-----·- ···- ··--·--· --------·· -
0.87 0.6 20 140 1.0 <2 0.41 s.o 8 108 SI I. 81 < 10 1 0.28 10 0.16 IS S 48 
1.08 0.6 20 130 1.0 <2 0.38 2. S 7 91 37 I. 79 < 10 <I 0. 33 10 0. 22 8S so 
0.84 0.6 20 300 0. S 2 0.20 4.0 s 122 2S I. 15 < 10 <1 0. 2S IO 0.21 S4 47 
I. 22 I. 2 40 120 1.0 <2 0.20 33.0 8 141 7S l.6S < 10 <I 0.34 20 0.13 66 56 
I. 28 < 0.2 20 500 1.0 2 2.25 1 S. S 7 1S6 37 I. 20 < IO 1 0. JS 20 0.86 121 37 

··- ·------------- --- -- .. ----···---·---·- -- -- .. 
I. 17 0.2 30 230 . 1.0 4 I. 39 9.5 9 126 48 1.60 < 10 <I 0. 30 20 0.30 88 63 
0. 77 0.4 IS 480 0. S 4 0.09 s. s I 5 I SO 22 1.04 < IO <I 0.13 < 10 0.07 39 JS 
0.64 0.2 10 soo 0. S 2 0.11 I. s 16 I S4 17 0.81 <10 <I 0.11 < IO o.os 34 37 
0.70 0.4 6S no 0. S 4 0.18 3.0 IO 136 27 I. SJ < 10 <I 0.17 20 0.08 49 144 
I. 13 < 0.2 JS 340 1.0 2 2.61 2.0 9 138 ss 2.06 < 10 I 0. 33 30 0.16 20S 88 

·--· . - -·· ·- - ---·---- ---------------- - ·····- ------·· - ------- ----·----------· 
0.6S < 0.2 I 5 680 0. S 4 7 . 66 I. s 6 142 48 I. 10 < 10 < I • 0 . 20 < 10 0 . 19 168 46 
0. JS < 0.2 s )80 < o.s <2 2.99 I. s 2 188 37 0. S4 < 10 <I ·o : 10 < 10 0.07 S9 26 
I. 19 < 0.2 2S 480 1.0 <2 2. S7 2.S 12 124 26 I. 96 < 10 1 0. 39 20 0.24 261 74 
0.30 < 0.2 s 320 < o.s 10 >IS.00 0. S 2 86 6S 0.JS <10 <l 0.07 < 10 0.49 103 IS 
0.86 < 0.2 10 610 0. S 4 11. SS I. s 6 IOI 23 0.92 < 10 2 0.29 < 10 0.28 121 48 

0. S3 < 0.2 10 390 0. S 8 >lS.00 0. S 3 80 S4 0.44 < 10 <I 0.1 S < 10 0.49 78 23 
0.93 < 0.2 20 S70 0. S 2 8.74 I. s 4 96 21 0.9) <10 2 0.29 <10 0. 32 63 SC 
I. 21 < 0.2 2S 3SO 1.0 2 10.60 3.0 6 Ill 32 1.40 < 10 2 0.40 < 10 0. 31 92 7C 
0.20 <0.2 <S 370 < o.s 12 >IS.00 < o.s 2 17 S2 0.17 <JO <I o.os < JO 0. S2 87 8 
I. 47 0.2 10 130 I. s <2 0.94 2.0 37 118 13 4. S7 < IO 2 0.37 20 0.43 9SS SI 

-
I. 31 0.4 2S 40 1.0 2 0.11 2.S 10 15 37 2.57 < 10 <I O.JS 10 0.24 76 S7 
1.09 0.4 1 S 110 1.0 <2 0.07 4.0 7 91 31 I. S9 < 10 <I 0.27 10 0.21 43 43 
1.00 0.2 20 100 1.0 <2 0.0) s.o 9 9S 3S I. 76 <IO <I 0.26 10 0.10 42 61 
1.03 < 0.2 20 140 1.0 <2 0.47 2.0 8 84 42 I. 77 < 10 <I 0.30 10 0.09 47 60 
0.72 < 0.2 20 270 o.s 4 0.97 1.0 8 S6 48 I. 74 < 10 <I 0.12 IO 0 . 93 140 S6 

·- ··-~---------- - --- ·-·---·-- -----·---··--- - ·····---·----·--- ·---·----·-----
0.92 < 0.2 20 290 0. S 2 0.39 1.0 8 44 46 l.6S <IO <I 0.14 JO 0.81 102 S6 
0.62 < 0.2 20 120 o. s <2 0.10 1.0 6 64 3l I. 64 < 10 <I 0.17 10 0.08 39 ss 
0.67 0.2 20 120 0. S <2 0.26 1.0 7 49 )9 I. 81 < 10 <I 0.20 10 0.07 6S 74 
0.61 0.2 20 110 0. S <2 0.22 1.0 5 78 28 I. S2 < 10 <I 0.19 10 0.09 67 ss 
0.82 0.2 IS 120 o. s <2 0.38 3. S 6 S8 37 1.48 . < 10 <l 0.2S IO 0.17 91 49 

CERTIFICATION 



SAMPLE 
DESatIPTJON 

1802 
1803 
1804 
IBOS 
1806 
---·-- ---·- -
1807 
1808 
1809 
1810 
1811 
- --- . .. 
1812 
1813 
1814 
18 rs 
1816 
-- - --·· -
1817 
1818 
1819 
1820 
1821 
--·----- --·· 
1822 
1823 
1824 
182S 
1826 

-
1827 
1828 
1829 
1830 
1831 

-- -· 
1832 
IBJJ 
1834 
183S 
1836 

-·-
1837 
1838 
1839 
1840 
1841 

PREP 
CODE 

20S 238 
20S 238 
20S 238 
20S 238 
20S 238 

Chemex Labs Ltd. 
Analrllcal Chemists • Geochemlsts • Registered A:s:sarer s 

212 BROOKSBANa.:: AVE., NORTH VANCOUVER, 
IJRITISH COI.IMIJIA, CANADA V7J-2CI 

l'IIONF. t6U4) 984-0221 

Na Ni p Pb Sb Sc 
% ppn ppu ppn ppn ppn 

0.01 110 2)0 14 < s I 
0.01 122 200 12 < s 2 
0.01 142 230 14 < s I 
0.01 104 2SO 10 < s 2 
0.01 124 ISO 10 < s 3 

Sr 
ppn 

29 
30 
4S 
36 
19 

-, 
CHER CA11IRO & ASSOC. (1981) LlD. 

BOX 4127 
WHITEHORSE, Y.T. 
YIA 3S9 

l'roject : Nl>II NICK 
Comnen ts: 

CERTIFICATE OF ANALYSIS 

Ti Tl u V w Zn 

% ppn ppn ppn ppn ppn 

0.01 < 10 < 10 110 < s 208 
0.01 < 10 < 10 207 < s 292 
0.01 < 10 < 10 134 < s 206 
0.01 < 10 < 10 117. < s 181 
0 .01 < 10 <IO 141 < s 215 

~ ·.c=J 
Page ~ ·: 1-B 
Tot ..• s:2 
Date :20-SEP-88 
Invoice II: I-8823286 
P.O. II :NONE 

A8823286 

- >--- . - . ·----- ---- ,. __ ··-· -----·-----··-- ··--·----·· -···-·----------- -·---- ---···-·-·-- -- -·---- -- ··-----·---------- -
20S 238 0.01 107 220 6 < s I 32 < 0.01 < 10 < 10 139 < s 231 
20S 238 0.01 74 360 2 < s I 84 < 0.01 < 10 < 10 I S3 < s IS4 
20S 238 0.01 116 310 10 < s I 36 0 .01 < 10 < 10 16S < s 196 
20S 238 0.01 118 390 14 s 2 84 0.01 < 10 < 10 2SO < s 223 
20S 238 0.01 100 370 10 s 2 S6 0.01 < 10 <10 274 < s 238 
- - ·------ - --· · .. - ----------- ----- - ·---------- ·---·--- ----·-------- -·-·-- --·--- -- -- ·-· -- ·-· ----- ···- ---·--------··-· .. -

20S 238 0.01 122 170 14 s 2 38 0.01 < 10 < 10 446 < s 738 
20S 238 0.01 123 690 14 s 2 73 0.01 < 10 < 10 491 < s 386 
20S 238 0.01 134 200 4 s I 26 0.01 < 10 <10 383 < s 366 
20S 238 0.01 173 600 16 IS 3 44 0.01 <IO < 10 638 < s 18SO 
20S 238 0.01 132 2130 10 s 3 231 0.01 < 10 < 10 S76 < s 982 
- - ---------- ---· -··- ------ --- - - . . --------- -----· ··------ ----- ---- -- -------- - · 
20S 238 0.01 172 470 6 10 3 129 0.01 <IO <10 4SI < s 710 
20S 238 0.01 190 600 2 s I 188 < 0.01 < 10 < 10 2S4 < s 774 
20S 238 0.01 188 440 4 s I 121 < 0.01 < 10 < 10 177 < s SSI 
20S 238 0.01 902 610 6 s I ss < 0.01 < 10 <JO 208 < s 489 
20S 238 0.01 29S S60 4 s 3 98 0.01 < 10 < 10 73S < s 431 
-- - -·--- - - ----- ------------·- ··-·--·- -- --···------·-·--·-·- --------------- ... 
20S 238 0.01 ISS 640 10 s 3 260 < 0 .01 < 10 < 10 S76 < 5 244 . 
20S 238 0.01 83 280 6 <S <I 147 < 0.01 < 10 < 10 261 < s 181 
20S 238 0.01 249 440 12 s 3 108 0.01 < 10 < 10 1020 < s 44S 
20S 238 0.01 47 220 2 <S I S92 < 0.01 < 10 < 10 279 < s JOO 
20S 238 0.01 144 340 12 < s 3 410 0.01 < 10 < 10 762 < s 246 

-· 
20S 238 0.01 7S 180 8 < s 2 3S8 < 0.01 < 10 <JO S28 < s 120 
20S 238 0.01 IS3 170 14 s 3 262 0.01 < 10 < 10 820 < s 241 
20S 238 0.01 231 3SO 8 s 3 347 0.01 < 10 < 10 969 s 409 
20S 238 0.01 26 190 2 < s <I S97 < 0.01 <10 < 10 I S7 < s ss 
20S 238 0.01 JJI soo 2 < s 3 68 0.01 < 10 <10 910 10 7S4 

- .. -- . 
20S 238 0.01 133 300 12 < s 3 33 0.01 < 10 <JO 227 < s 182 
20S 238 0.01 111 JJO 6 < s 3 49 0.01 <IO < 10 254 < s 216 
20S 238 0.01 127 230 10 < s 3 61 0.01 < 10 < 10 163 < s 201 
20S 238 0.01 120 2230 10 < s 3 47S 0.01 < 10 <10 241 < s 206 
20S 238 0.01 118 290 14 < s 3 129 < 0.01 < 10 < 10 120 s 221 
- - - ----· . ---- -·· - ---------- -·· -· --------- -- --------- - - - - -·· -·- -· -- ·· -- ·- -... . -- - ---·-·- ---- -···· -- --- - . - ···---- - -- -
20S 238 0.01 120 270 6 < s 3 6S < 0.01 < 10 < 10 .141 < s 202 
20S 238 0.01 108 490 14 < s I S6 < 0.01 < 10 <JO I S4 < s 184 
20S 238 0.01 139 7SO 18 < s 2 78 < 0.01 < 10 <JO I SJ < s 196 
20S 238 0.01 98 240 8 < s I 37 < 0.01 < 10 <10 177 < s 194 
20S 238 0.01 110 460 14 s 2 60 0.01 < 10 <IO 364 s S06 

CERTIFICATION 



SAMPLE 
DESC1\IPTION 

1842 
1843 
1844 
184S 
1846 
------
1847 
1848 
1849 
18SO 
1851 

----
18 S2 
18Sl 
1854 
18 ss 
18 S6 

PREP 
CODE 

20S 238 
20S 238 
20S 238 
20S 238 
20S 2)8 

Chemex Labs Ltd. 
Analytloal Chemists • Geochemlsts • Registered Assayers 

21 2 DROOKSDANK AVE . , NORTH VANCOUVER. 
ORITISH COl.111\0HA. CANADA V7J-2Cl 

PHONE l6U41 984-0221 

Al Ag As Ba Be Bi 
% ppn ppn ppn PJXll ppn 

0. 52 < 0 . 2 IS 410 o . s < 2 
0 . 75 < 0.2 IS 90 0 . S < 2 
0.69 < 0.2 10 530 o. s 6 
o.so < 0.2 20 2SO 0 . S <2 
I. IS < 0.2 JS 100 1.0 < 2 

Ca 

96 

I. 21 
1.17 
8 . JI 
o. 56 
0. 22 

Cj r=i ---i 
r-'\RCHER CATIIRO & ASSOC. ( 1981 l LID . 

BOX 4127 
WHITEHORSE, Y. T. 
YIA JS9 

Project : Nl>ll NIC.:K 
C.:onments : 

CERTIFICATE OF ANALYSIS 

Cd Co Cr Qi Pc Ga Hg K 
ppn ppn ppn ppn 9b ppn ppn % 

4 . 0 12 1 H S6 I. 76 < 10 <I 0 . 1 S 
2.S s 94 JI I. 77 <JO <I 0 . 24 

11.0 s 94 )0 1.01 < 10 <I 0 . 21 
9.S 6 85 )9 I. 35 < 10 <I 0.13 
) . 5 12 IJO 62 2 . I l < JO 2 0.30 

r-; 
Page: ~2-A 
Tot. l ~2 
Date :20-SEP-88 
Invoice U: 1-8823286 
P.O. U :NONE 

A8823286 

La M& Mi M> 
ppn % ppn ppn 

10 0.11 290 24 
10 0 . IS 88 47 

< 10 0 . 22 JOO )7 

20 0 . 05 so SC.: 
20 0 . 12 108 92 

·--- --- --·-----··-·--- --- ----- -- ------- - --- -- -· ------------·- ----- -------
20S 238 0.14 < 0 . 2 10 360 < o.s 10 >IS.00 < 0. S 8 17 37 0.96 < 10 <I 0.04 < 10 0.42 224 12 
20S 238 0.70 < 0.2 IS 410 0. S < 2 2.7S 2.0 14 91 35 2 . 10 < 10 <I 0.21 10 O. IS 270 64 
20S 238 0 . 12 < 0.2 < s 260 < o. s 10 >IS.00 < 0.5 3 17 39 0. 29 < 10 <I 0.02 < 10 0. 38 177 4 
20S 238 0. 71 < 0.2 IS SIO 0. S <2 6.84 I. s 6 Ill 19 1.17 < 10 <I 0. 23 < 10 0 . 23 98 SI 
20S 238 0.16 < 0.2 <S 340 < o. s IO>IS.00 < o. s s 40 13 0. so < 10 <I 0.03 <JO 0.42 201 7 

- - - -- ---- ·---- -- --
20S 238 0. 34 0.2 IS 320 < o . s 2 2 .14 2.0 7 100 S9 I. 24 < 10 <I 0.10 20 0.07 136 S4 
20S 238 0. S7 < 0.2 10 soo 0. S 2 3 .91 I. s s 229 43 1.01 < 10 <I 0.17 < 10 0.13 96 44 
20S 238 o.so < 0.2 10 480 0. S 6 IO.OS I. s s 108 13 o. 77 < 10 <l 0.17 < JO 0.16 94 32 
20S 238 0.62 < 0.2 JO S20 0 . S 2 8. S7 2.0 4 67 42 0.87 < 10 I 0.20 < 10 0.21 74 SC 
20S 238 0. 70 < 0 . 2 20 S30 1.0 2 4 . 33 2 . 0 24 71 38 2.86 < 10 <l 0.19 < 10 0 . 23 440 S6 
- -- - · - -- - --------

. 

C.:liR TIFIC.:A TION 



SAMPLE PREP 
DESCRIPTION CODE 

1842 20S 238 
1843 20S 238 
1844 20S 238 
184S 20S 238 
1846 20S 238 
i.-- - - - -

1847 20S 238 
1848 20S 238 
1849 20S 238 
18SO 20S 238 
18 SI 20S 238 

- --·- - - -
18S2 20S 238 
18 S.3 205 238 
18 S4 20S 238 
18 ss 20S 238 
18S6 20S 238 
---- ·--· - --· -

c:=l 

Chemex Labs Ltd. 
Analyllcal Chemists • Geochemlsts • Registered Assayers 

111 BROOJCSDANK AVli. . NORTH VANCOUVER . 
URITISH 0.11.l'MUIA , CANAOA \'7J-1CI 

PHONE (604) 984-0111 

Na Ni p Pb Sb Sc 
% ppn ppn pp:n ppn ppn 

0 .01 98 70 6 s I 
0 .01 112 360 10 s 2 
0 .01 IOS 2780 8 s 3 
0 .01 128 1820 8 s I 
0.01 406 690 JO s J 

Sr 
pp:n 

L1 r-" c::J r-i 
,.....,CHER CATIIRO & ASSOC . ( 1981 l LTD. 

aOX 4127 
WHITEHORSE, Y .T. 
YlA 3S9 

Projecl : Nl>ll NICK 
Comnents: 

CERTIFICATE OF ANALYSIS 

Ti Tl u V w Zo 

% ppn ppn pp:n ppn ppn 

IJO < 0 .01 < 10 <10 303 < s 718 
96 0 .01 < 10 < 10 360 s 369 

S68 < 0 .01 < IO < 10 344 s 601 
76 < 0 .01 < 10 < 10 238 < s 646 
87 0 .01 < 10 < 10 683 < s S68 

--i :--, c::=J 
Page I ~ -B 
Tot. 1- : } 
Da I e "- : 20-SEP-8 8 
Invoice # : 1-8823286 
P .O. # :NONE 

A8823286 

-·----··------ - ·-·· ----·-------- ·- ·----- ------------ -----·- -- - . - --------·--
0 .01 ss 190 6 s I 48 S < 0.01 < 10 <10 133 10 171 
0 .01 224 4SO 6 < s 1 132 < 0 .01 < 10 < 10 S77 s 470 
0.01 21 2SO <2 < s I 9S2 < 0.01 10 < 10 11 S < s 72 
0.01 16 S 430 10 < s 2 297 < 0.01 < 10 < 10 617 < s 26S 
0 . 01 32 230 <2 < s < I 489 < 0.01 < 10 < 10 133 < s 87 

-- - . - -------- - --- ------ --- --·- - --- - - ··-····- ---------·-----
0 .01 162 240 4 < s I 103 < 0.01 < 10 < 10 306 < s 327 
0.01 149 6SO 6 s I 197 < 0 .01 < IO < 10 596 < s 242 
0 .01 109 210 2 < s 2 364 < 0.01 < 10 < 10 447 < s 219 
0.01 144 280 6 < s 2 32 3 < 0 .01 < 10 < 10 631 < s 271 
0 . 01 281 440 4 <S 2 182 < 0 .01 < 10 < 10 S20 < s 649 

--------- - -------·--------- --- ---·--·------·-------·--------------·-·----···- ------·---- ----- --------

. 

Cf.It TIFICATION 



ARCHER, CATHRO & ASSOCIATES 119811 LIMITED 

Elevation Drill contractor 

Coordinates Hole started 

Dip -so . Target 

Azimuth '-"l.5. 
0 

Depth ,i. Vlaual 
Uthol_ogy Struct 

m Recov 

:z.O 

+o 
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I I 
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I ii 
1 1 i 

--- _,., _ -- ~ - ·,., -

1 
I 

' . __ ,,_ 
I I 
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.......-r.· 
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~4 
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~; t=:,..;.~~· ,i:~~i~- :..•,;;;~7.ll:,.. 
c.•i .. A&IS . 

PROJECT ,mu PROPERTY N IC/-: 

CARON Logged by F, ANO€RSoN 
completed 

l1AO'PA 

1,805., 
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11\0?A 
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/OI0/1 

~, .. 
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IRI~ A 
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/815A 

Alo\"' 
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HOLE NO. '88-t Page / of« 
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-~- -
20 

10 -- - -
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-
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ARCHER, CATHRO & ASSOCIATES (1981) LIMITED PROJECT N Q\) PROPERTY NICK HOLE NO. 1?8-1 Paga oJ of~ 

Elevation Drlll contractor Logged by Total depth 

L Coordinates Hole started completed ·Core size 

Dip Target 

Azimuth 

Depth " Vl•ual 
Alterellon 

Sulphide • Allerallm, Mlneraloa, Sample AHay AaNy _Aeaulta 

Recov Loa Struct Utho~gy 
Number Interval 1'1• C:.o "'· i~ 4, ~, 

pp,- PPM oP,. Pf"' PPM p,,. 

/BISH S<>J.-n·3'f /qo 15 35 77f O,'+ 1'5 
~ ' ~ 

~ •S,Ctak.E.N,~#IC.J-.,L.Allfl,.. £.O (; tl't:K• 

100- nR~IUJTt. &U>5 f To IO a-. ·ouc~. wM I Tt. 
!.IUt.AT~ • C.O,..PRISE., '°3•t. Of flOC.k A~ , .. ,.,,. 5Uf-S1..3, IS8 '" I?._ ~ O•~ ID ..... .,~ - C.f.E.MUUTEJ) BAJ.ID~ i.>P Te 3c- T).t1c.~. --
S"-11,L.1.. LAYlt.lU 01'\APf'EA~ . 

/8.:IOA s,.Yi-9'1·" cioa lo /lf<t fsq O•'t ,s 
~~ .. ta, t ~ ... IJ .. $ wo•11DN• IC Cffl ,.f .IAA'S'!.1/£ /110/ A S,, IS- S,.U 3,'J~ 131 /STD ,s,o '-·8 1985 

I- "° ,wo11
~ ~ :..-;;, sui.PM f Dt. , PY ""'D ""t~I T'E. 7, "' t,oNVAu.lTl,ll 
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~ · 
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ARCHER, CATHRO & ASSOCIATES 11981) LIMITED PROJECT /IIDU PROPERTY 1J I CI(. 

na c.~tP.•Y A~'.-IL'-' '""-

15 LJM11.. 'I '5!1ALI:. 

!§:I N, S UoRl~o,J 

Elevation 

Coordinates 

Dip - 90° 

Azlmu th .;;) cl '5 ° 

llil 81!.e:r::c.J'ITED CHa, Depth " Vlaual 
Recov Log Struct 

~ LJME.:l"TON':. BALL 
MAFl.1<.eR 
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- 10 
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.... 
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Drill contractor CARON 

Hole started 

Target 

Uthology 
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Logged by F. ANI>E.RSo,.J 

completed 

Alteratlon 
Sulphide I Alteratlon Mlneralogi Sample Aauy 

Number Interval 

I 

HOLE NO. ~li'- ~ Page / of;) 

Total depth SS.St/- (280) 
Core size JJq 

. Aaaay _A•ulta 
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ARCHER, CATHRO & ASSOCIATES 11981) LIMITED 

Elevation Drlll contractor 

Coordinates Hole started 

Olp Target 

Azimuth 

Depth .. Visual 
Struct UthD~Dgy 

m Rec:o,, 
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1-75 • 
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-
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Total depth 
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Alteration 
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Number 
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ARCHER, CATHRO & ASSOCIATES 119811 LIMITED 

Elevation Drlll contractor ~A Roll 

Coordinates Hole started 

Dip ~ 

Target - 'H, ,~ 

Azimuth O'tS • 

Depth "' Visual 
Recov Log Struct Ulhol_ogy 
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ARCHER, CATHRO & ASSOCIATES (19811 LIMITED PROJECT NDll PROPERTY NICI< HOLE NO. 68-3 Page;;) of~ 

Elevation Drill contractor Logged by Total depth 
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Dip Target 
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