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SUMMARY 

Consolidated Kyle Resources Inc. has an option on the Gim Property which consists of 
one 20 unit mineral claim, located in the Liard Mining Division, northwestern British Columbia 
(NTS 104B/10). In 1991, as part of an extended property exam, Placer Dome had geological 
and geophysical surveys performed on the property. 

The Gim property is underlain by a sequence of mafic volcanic flows intruded by rhyolite 
plugs. Mineralization consists of fracture filled and disseminated pyrite-pyrrhotite-chalcopyrite- 
and magnetite in a pyroxene altered rock. Samples taken from this altered rock give gold assays 
ranging from 0.192 opt to 1.486 opt. Coincident magnetic lows and chargeability highs map the 
mineralization while resistivity highs map the pervasive pyroxene alteration. The geophysical 
surveys suggest a north-south area of mineralization which is continuous along strike for 500 
metres. Copper and gold give spotty geochemical anomalies within the geophysically anomalous 
area. 

No geological model has yet been applied to the mineralization, however the coincidence 
of geophysics and soil geochemistry with the sampled mineralization gives the property good 
potential for developing a mineable reserve. 
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1.0 INTRODUCTION 

1.1 LOCATION, ACCESS AND TOPOGRAPHY 

The Gim Property is located in northwestern British Columbia 
approximately 100 km northwest of the city of Stewart, centred on 56O 40' north 
latitude, 130' 56' west longitude, near the junction of Snippaker Creek and the 
Iskut River(Figure 1). It is accessible by helicopter from either Bronson airstrip, 
6.0 km to the west or from Bobquinn Lake on the Stewart Cassiar Highway, 50 
km to the northeast. The property location is plotted on NTS map sheet 104 B 
11 and lies within the Liard Mining Division. 

The property is located in the Boundary Ranges of the Coast Mountains 
of northwestern British Columbia. This area is typified by extremely rugged 
terrain partially covered by extensive snowfields and glaciers. The property itself 
occupies part of the lower eastward-facing slope of Snippaker Mountain and the 
lower half of the Zappa Creek valley. The northeastern part of the property is 
above treeline, at about 1100 metres elevation. The main AJ and Cave Zones lie 
within a gentle rolling parklike zone at about 900 metres elevation. The property 
descends to about 700 metres elevation where it is covered by coastal rainforest. 

1.2 MINERALCLAIMS (Figure2) 

The Gim Property consists of one modified grid claim containing 20 units. 
The claims are registered in the Liard Mining Division. 

Claim Name Record No. Expiry Date 

Gim 1-26 3723(12) Dec. 05 

The claims are owned fully by Gulf International Minerals Ltd. and are 
optioned to Consolidated Kyle Resources Inc. 

1.3 HISTORY 

The earliest recorded work on the property O C C U K ~ ~  in 1980 when DuPont 
of Canada Exploration Ltd. did a regional heavy mineral sampling program and 
staked the Zappa Claim to cover the area drained by Zappa Creek on which a 
heavy mineral sample carried 7,000 ppb of gold. Subsequent soil sampling in 
1981, located an area of anomalous gold in soils, called the Cave Zone. DuPont 
lost interest in the Iskut area and subsequently dropped the property. 
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In 1986, as a result of a general staking rush in the Iskut area, staked the 
Gim Property. It was sold to Gulf International Minerals Ltd who optioned it to 
Consolidated Kyle Resources Inc. 

Consolidated Kyle contracted with Pamicon Developments to do 
reconnaissance mapping and soil sampling on the property from 1987 to 1989. 
They identified an northeasterly trending gold in soils anomaly. Further contour 
sampling in various areas defined an area of anomalous gold geochemistry in the 
area of the Cave Zone. During 1987 and 1988, Consolidated Kyle also 
participated in a regional airborne magnetic and electromagnetic survey conducted 
by Aerodat Limited. 

In 1990, Consolidated Kyle contracted consulting geologist John Ostler to 
detailed trenching, soil geochemistry and geological mapping over the various 
anomalous areas located by previous programs. This program located the high 
grade gold mineralization on the AJ Zone. 

1.4 1991 Field Program 

In 1991, as part of an extended property exam, Placer Dome resurveyed 
and cut 4.8 km of line on which they contracted Scott Geophysics to perform 
ground magnetic and VLF-EM surveys on the property. Over the three lines that 
covered the AJ zone Time Domain IP was run using an "a" spacing of 40 metres 
and "n" separations of 1, 2, 3, 4 and 5 .  The report for the geophysical surveys 
is included in Appendix A. Sampling by the author of the AJ mineralization 
confirmed the grades reported by Ostler in 1990. 

2.0 ECONOMIC ASSESSMENT 

The Gim Property contains a north - south trending structure which has been 
thermally metamorphosed and contains significant values in gold. The geophysics suggest 
that the structure has a strike length of at least 600 metres and may be as much as 50 
metres wide. The exact genetic model for this mineralization is not understood, however 
petrographic work suggests that it may be related to skamification. Thin section work 
by Lloyd Clark a consulting geologist in Vancouver, describes the mineralized rock as 
a pyroxenite. He suggests that the extensive clinopyroxene mineralization may be as a 
result of calcium metasomatism within the volcanic rocks. The proximity of the 
mineralization with a narrow marble bed supports this hypothesis. 

Although soil geochemical signatures over the geophysical anomalies are spotty 
suggesting discontinuities in the gold grades over the zone, this mineralization has the 
potential to develop into a significant tonnage of ore grade material. 

4 

I 



NTS 104B/6E, 104B/7W, 104B/10W, 104B/ l lE 

GEOLOGY BY 
D.J.  ALLDRICK, J.M. BRITTON, M.E. MACLEAN, 

K.D. HANCOCK, B.A. FLETCHER AND S.N. HIEBERT 

SCALE 1 50 000 

I I * .  .__ 
3 r m  r m - r .  .I 

- -* - 
3 a n  'rn"....., 

CONTOUR INTERVAL 100 FEET 

MAGNETIC DECLINATION (1982) 27' EAST 

LEGEND 

GOSSANOUS ALTERATION ZONES 

pYme _f  am 2 SBNCIIO _+ carmnam _+ clay. kcarry lamed m schmmse 

INTRUSIVE ROCKS 

TERTIARY 

VOLCANIC AND SEDIMENTARY ROCKS 

QUATERNARY 

RECENT 1 UNCONSOLIDATED SEDIMENTS: Alluvium, glacionwial dewsill. landslde debris. moraine 

PLEISTOCENE TO RECENT 

1 7 1  BASALT FLOWS AND TEPHRA: Dark gmy lo black, olrvrne anOp8dgiOCidSe phyrrc barait w aOdlSPnm 

I 

VOLCANIC AND SEDIMENTARY ROCKS (continued) 

JURASSIC 

HAZELTON GROUP 

MIDDLE JURASSIC 141 SILTSTONF SEOUENCE ISaimn R m r  Fonnatmn) Dark grey. *ell M d t w  mstona minor r2nasmoe 

LOWER JURASSIC 

cong'amstamr Ltmrtons ram or absent . 

TRIASSIC 

STUHiNl GROUP ,:7 

UPPER TRIASSIC 
LOWER VOLOW,aSEDIMENT#.RY SEOUENCE. 

rninotlimesmns as WZ. bnsas andclam 

Medwm 10 Ca-L grper. ma% m mtenne6m!e rlkanrc 
and WlcanClaSla m k s  and lhak sequences Or brown, bidck a l J  ~ ' e y ,  ~ - n m ~ l ~ r e  SedimeC:a.T m X I ,  

2r 
?a 

zp 
2rn 

3 
21 

n 
2s 
a 
3v 
2 
21 

PALEOZOIC 

STlKlNE ASSEMBLAGE 

r 

i 



.. 



3.0 GEOLOGY AND MINERALIZATION 

3.1 REGIONAL GEOLOGY (Figure 3) 

The Ish t  River area is underlain by a Mesozoic sequence of volcanic and 
sedimentary rocks, intruded by Jurassic granodiorite. In the immediate location 
of the Gim Property, the country rocks consist of Upper Triassic Stuhini 
sediments, volcanoclastics and mafic volcanic flows. A generally younging 
sequence from Triassic Stuhini to Jurassic Hazelton volcanics and sediments trends 
from southeast to northwest. Regional structures and lineaments trend northeast - 
southwest. 

3.2 PROPERTY GEOLOGY 

The Gim Property is underlain by a massive sequence of pillowed andesite 
basalt flows. Textures range from a fine grained, equigranular, pyroxene, 
feldspar rock to porphyritic phases near the centres of thick flows and 
agglomeratic phases along the tops of pillows. Except for these internal textural 
differences there is not much change in the appearance of the volcanic rocks on 
the property. This volcanic package has been intruded by small rhyolite plugs in 
the southern half of the property. The Camp Zone mineralization may be related 
to this later intrusive activity. The only sedimentary rocks noted on the property 
are narrow (50m - 100m) beds of warsely crystalline marble. These beds tend 
to strike north south, however their outcrop distribution is quite erratic as the beds 
have been chopped up by several northeast-southwest faults. 

A petrographic study by consultant Lloyd Clark (Appendix B), of two thin 
sections taken from the AJ Zone and the Camp Zone. The rocks are similar in 
that they are both primarily pyroxene. The Camp Zone sample consists of 80 96 
orthopyroxene and appears to be an ultramafic intrusive; the AJ Zone sample 
consists of 70% clinopyroxene and appears to be a pyroxene skam. It appears as 
if the rock in the AJ Zone may have had the same igneous origin, however it has 
been altered to clinopyroxene and amphibole. The AJ zone is also the area of the 
most intense mineralization. Textural features suggest that the rock is probably 
a mafic volcanic flow which has been metamorphosed by calcium metasomatism 
to a form of skarn. This is not a typical pyroxene, garnet skarn that one normally 
observes when a limestone bed has been altered. The proximity of the pyroxenite 
to the marble unit suggests that the marble was probably the source of the calcium 
rich fluids. This form of alteration in a mineralized rock is not typical of the 
normal alteration seen in the Iskut region and so may have significant effect on 
the form and size of the mineralization. 
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3.3 MINERALIZATION 

Thin sections from two of the mineralized zones previously mapped by 
John Ostler in 1990, were studied in the program. These samples came from the 
AJ Zone and the Camp Zone. The AJ Zone rocks appear to be an alterated 
version of Camp Zone ultramafic flows. This alteration is related to the 
hydrothermal event that caused the AJ Zone mineralization. The AJ Zone and the 
Cave Zone show remarkably similar styles of mineralization. Mineralization 
consists of low temperature sulphides, pyrrhotite, chalcopyrite, sphalerite and 
pyrite. Although these rocks contained greater than one ounce of gold per tonne, 
no gold was observed in the thin sections studied. The low temperature sulphides 
appear to be retrograde altered pyrrhotite. The pyrrhotite appears to be pervasive 
occurring in large patches, possibly suggesting an original skarn type 
mineralization and then being reduced as hydrothermal fluids continued to flow 
through the system. The chalcopyrite occurs both as patches within the pyrrhotite 
patches and as fillings in microfractures. No quartz was observed in the thin 
sections or in the outcrop and so the mineralization is related to the metasomatic 
event not a quartz veining event. The possible source of heat for the 
skarnification was the rhyolite plugs which crop out in the Camp zone. 

Six grab samples were taken from the AJ Zone in order to confirm the 
high gold values reported by Ostler in his 1990 report. The locations of the 
samples are plotted on Figure 4 and the analyses are documented in Appendix C. 
Five of the samples were taken from the dark green, chloritic country rock 
described in thin section as a pyroxene skarn; one sample was taken of the 
sphalerite mineralization at the marble, skarn contact. Although it was difficult 
to determine which samples would cany high gold values, the grab samples all 
contained significant values of gold. Skarn samples confirmed the gold values 
with assays ranging from 0.192 opt to 0.609 opt. These samples also contained 
up to 0.15 % copper. The sphalerite rich sample only contained 127 ppb gold, 
however it contained 4.29% zinc. 
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4.0 GEOPHYSICAL SURVEYS 

Ground magnetic surveys and VIA-EM survcys were run on lines cut over the 
previous grid. Lines surveyed were W S ,  700S, 800S, 900S, looOS and 1100s. 
Induced Polarization surveys were run over the AJ Zone on lines 900S, l0oOS and 
1100s. The description of the survey and the results are documented in  Appendix A, 
written by A1 Scott, the geophysical contrac:or who did the survey. 

The magnetic survey describes a north trending magnetic low which appears to 
relate to the outcrop of the AJ Zone and Cave Zone mineralization. 

The VLF-EM survey used Annapolis as a transmitter which is probably the wrong 
direction for a north-south structural feature. The VLF-EM did not locate any significant 
structures. 

The Induced Polarization survey was done over the AJ Zone with the purpose of 
detemining whether the gold mineralization would give a chargeability or resistivity 
response which could be used to provide a target for future drilling. The resistivity 
response was extremely high over the three lines studied, suggesting that the pyroxene 
altered rock is very resistant. Resistivity measurements ranged from 3,000 to 7,000 ohm- 
metres, with the lower resistivities located in the area of the AJ Zone mineralization. A 
linear chargeability high ranging from 15 milliseconds to 25 milliseconds directly overlay 
the AJ Zone. The coincident resistivity and chargeability anomaly represents the 
increased sulphide content of the N Zone mineralixtion. The !P chargeability high and 
the magnetic low generally overlap. 

5.0 CONCLUSIONS 

The AJ and Cave Zones on the Gim Property contain significant amounts of gold 
enclosed in pyrrhotite and chalcopyrite mineralization. These two zones can be located 
by various geophysical techniques and soil geochemistry. A compilation map (Figure 5 )  
shows the relationship of soil geochemistry with ground geophysics. The geophysical 
signature for the mineralization appears to be a magnetic low coupled with a IP 
chargeability high. These geophysical patterns give a greater level of continuity than is 
indicated by the soil geochemistry. The property has a good potential to produce 
economic gold mineralization. 
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6.0 STATEMENT OF EXPENSES 

Geology and Report 
Linecutting (invoiced) 
Geophysics (invoiced) 
Helicopter and Camp for geophysical and linecutting crews 

TOTAL 

$ 2,500 
9,900 
8,800 
4,800 

26,000 
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8.0 STATEMENT OF QUALIFICATIONS 

I, J. Kowalchuk state that: 

1. 

2. 

3. 

4. 

5 .  

I graduated from McMaster University, Hamilton, Ontario with a Bachelor of Science 
degree in Geology in 1970. 

Since 1970 I have been involved with mineral exploration throughout Canada. I have 
worked in the Yukon and British Columbia for most of that time. 

I was personally involved in planning the program and interpreting the data. 

My business address: 
Placer Dome Exploration Limited 
103 Platinum Road 
Whitehorse, Yukon 
Y1A 5M3 

My home address: 
35 Cedar Crescent 
Whitehorse, Yukon 
Y1A 4P2 
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INDUCED POLARIZATION, MAGNETOMETER, AND VLF SURVEYS 

GIM PROPERTY, BRONSON AREA, BRITISH COLUMBIA 

on behalf of 

PLACER DOME EXPIQRATION LIMITED 
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Field w r k  q l e t e d :  September 18 t o  20, 1991 

A l a n  Scott, Geophysicist 
SC!(YIT GEOPHYSICS LTD. 
4013 West 14th Avenue  
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October 1, 1991 
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1. INTRODUCTION 

Induced polarization, magnetometer, and VLF surveys were conducted over 
portions of the Gim Property, Bronson Area, B.C. ,  within the period 
September 18 to 20, 1991. The work was conducted by Scott Geophysics Ltd. 
on behalf of Placer Dome Exploration Limited. 

The pole dipole electrode array was used on the induced polarization 
survey, with an "a" spacing of 40 meters and 'ln" separations of 1, 2, 3, 
4, The current electrode location was to the west of the potential 
electrodes on all lines surveyed. 

and 5. 

Magnetometer and VLF readings were taken at 10 meter intervals. Station 
NAA (Cutler at 24.0 kHz) was used as the transmitter station for the VLF 
survey. 

This 
results of the surveys. 

report describes the instrumentation and procedures, and presents the 

2.  SURVEY mID AND SURVEY COVERAGE 

A total of 2.4 line kilometers of induced polarization survey, and 4.8 
line kilometers of magnetometer and VLF survey, were completed on the Gim 
Property. 

3.  PERSONNEL 

Mark Kachaluba, geophysical technician, was the party chief on the 
survey. Glen Shevchenko, geologist, was the Placer Dome representative on 
site for the survey. 
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4. INSTRUMENTATION 

A Scintrex IPRll t i m e  domain receiver, and a Scintrex TSQ4 (10 kw) 
transmitter were used for the induced polarization survey. Readings were 
taken using a 2 second alternating square wave. The chargeability for the 
eighth slice is the value that has been plotted on the accompanying plans 
and pseudosections (M7; 690 to 1050 milliseconds after shutoff; midpoint 
at 870 milliseconds). 

A Scintrex IGS combined total field magnetometer/VLF receiver was used for 
the magnetometer and VLF survey. A Scintrex MP4 magnetometer was used as 
the fixed base station magnetometer. All readings were corrected for 
diurnal drift with reference to the base station, which cycled at 15 
second intervals. 

The survey data was archived, processed, and plotted using a Toshiba 3200 
microcomputer running Scintrex Soft 11, IGS, and proprietary software. 
All chargeability responses were analyzed for their spectral 
characteristics (cole-cole intrinsic chargeability, time constant, and 
frequency dependence) using Johnson's curve matching procedure (Scintrex 
Soft 11). In areas of low amplitude chargeability response, the spectral 
parcmletei-s dre ofteri 1-eldtively poorly defined. 

6. RECOPaMENDATIONS 

A preliminary examination of the results of the induced polarization 
survey on the Gim Propert-y indicates the presence of moderate to s t rong  
chargeability highs that merit further investigation. 

A detailed interpretation of these results, and correlation to geological 
and geochemical information, is required before any specific 
recommdations could be made. 

Respectfully Submitted, 

Alan Scott, Geophysici& 
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W2-1@-19@1 @6:37AM FROM 6@4 536 9614 TU 6824695 P.02 

JiI K/ 61-n 

-. OIM91-CZ 

Location: O l t l  Claims, Shippaker Creek, Northern B.  C 

Somimen Description: There are three relatively distinct color zones i n  the specimen. One Side I S  

medium to dark grey to greenish grey with specks of dark green mineral in an aphanitic to fine 
grained matrix. There is a relatively sharp irregular bounrhry, sometimes grajational, t0 l ight 
grey and tan colored, slightly porous rock that appears to be bleached by weathering. A smaller 
part of the specimen beyond the bleached zone i s  very porous, ochre-colored weathered rock. The 
two polished thin sections (PTS-A & B) each contain about 40 X of each of the grey and tan zones 
and 20 W of the wmthered zone material. The grey and tan mnes contain pyri te i n  irrsgular 
m a s 3  UP to 4 x 8 mm. irregular veins and sharply &fined 1 mm veinlets. Unfortunately, the 
two PTS contain less pyrite than is  visible i n  parts of the specimen. Some pyri te a r m  i n  the grey 
rock are surrwnded by 1 - 3 mm bleached selvages and some have none. No pyr i te remains in the 
oxidized rock 

p e t ~ - ~ @ h ~ o r o o ~ ~ s h ~ t h ~ ~  x t ion  O/M9/ -CZ-A: 

Microtexture: Nonfoliated, relatively equidimensional grains mastly i n  0.15-0.8 mm size ranw, i n  a 
fine grained igneous  texture^ There ere rare elongate phenccrysts 0.7 x 2.5 mm. 

Mi n e r a l m  

Pyroxene 80 X Pleochroism i s  c~lorlesj to very pale yellow and green, biaxial -ve, 2V "60 degrees 
strong interference colors, very pronounmi zoning bands within the stubby to 
approx. equant crystals of mmtly 0.15-0.8 mm sizes. While there rney also be 
clinopyroxene. the parallel extinction on al l  elongsted grains oriented to show 
parallel clewage, meens mast i s  orthopyroxene, probably of bronzitic compcsition. 

Probable rel ict  olivine crystals that once mrnprised - 15 X of the rcck, now m u r  
BS elongate patches of very fine grained mixtures of serpentine and chlorite with 
lesser epihte and m i b l y  minor magnetite. These are the derk green to bl& 
patches i n  the hand specimen. 

Occurs with serpenthe i n  rel ict olivine grains and ES irregular homogeneous 
patches of clear green secondary chlorite. 

Serpentine 4 

Chlorite 8 

Epimte 1 Also murs i n  re l ict  olivinesites 

Amphibole 0.5 Rare primary elongate crystals, up to 0.1 x 0.6 mm in  size, very pale blue lo pale 
yellowish green plecchroism, very strong c l e a v w  parallel to elongtion, extinction 
angle 16 dqrees. The color andextinction f i t  with tremolite. 

Apatite T r  Equant to elowte 0.05-0 I mrn grains. 

Quartz 1 Occurs Bs Irregular intergranular replacements, which are clearly intraduced. 
Some hwe pyr i te centers with quartz r i m .  

Ocrurs 8s irr@ular and wudely rectengular grains up to 3 mm and s veinlets 
10-20 micrometres (um) wide. There may be two generations as mast has no 
associgted quartz but mme is  rimmed by quartz. 

Pyrite 5 



02-18-1901 06:38RM FROM 604 596 9614 TO 6824835 P.03 

(OIM-CZ-A, mntinued) 

Chalcopyrite 0.5 Occurs 85 1 - 15 um sped;s as partial replaxment of =me rel ict  olivines (uncom-, 
monly w r i t e  can m r  this way too). There i s  no pentlandite or major pyrrhotite 
as might be expected Chalcopyrite w u r s  8s m m i o n a l  inclusions i n  write. 

Pyrrhotite Tr Occurs BS sparse 1-3 urn inclusions i n  Write. 

Magnetite 

Oold 

T r  Occurs 8s rare inclusions in pyr i te and in altered ol ivine sites 

0 No p l d  was found i n  spite of diligent sparch in both the sulphide and oxide portions 
of the specimen. Polish on sume of the pyrite in not ~JX! w i th  a lot of pitt ing, and 
pJldmuld hwe  been plucked. but It i s  unlikely that a l l  gold would be removed i n  any 
had been i n  the specimen. 

[Note - the oxidized mne w8s not considered in estimating the abwe mineral perczntaps.1 

Pelramoby o/PTSO/ f f9 / -~ -5  (cut from =me specimen at r ight  angles to OIM9 1 -CZ-A): 

Microtexture: Same 8s OIM91-CZ-A 

M i  n e r a l m  

Pyroxene 80 Asabove 

Serpentine 4 Assebwe 

Chlorite 6 Asabwe 

Epidote i r  As above 

Amphibole 1 As abwe - extinction angles up to 19 degrees. Many of these elongete crystals are 
variably altered to serpentine and chlorite. 

0.5 Hexagonal greinsmorecommon than i n  PTS-A, grains up to 0.2 um. Apatite 

Sphene T r  Rare 10 x 30 um wedge-shaped crystals 

Quartz 1 Asabove 

Biotite Tr 

Pyrite 7 

Oreen seconchry biotite ccmsionelly found with the secondary quartz. 

Occur ram similar toabwe; grains often show a more porous r i m  of overgrowth 
Write. 

Chalcopyrite 0.5 Occasional 15 um inclusions i n  pyr i te but m a d  m u r s  BS 1 - 15 um specks i n  
altered sites of re l ic t  olivines, BS above. 

Pyrrhotite T r  Inclusions i n  pyrite, asabove. 

Gold 0 Still noZpld&tected, 8s above, wen though the pyr i te polish i s  somewhat better 
than i n  PTS-A. 



TO 6824895 P.04 

(OIM91-CZ-A8B, continued) 

Conclusions: 

This rock appears to be a pyroxene-rich harzburgitic peridotite in which a l l  the olivlne and part 
of the minor moun t  of amphibole are altered to chlorite and serpentine. There i s  no feldspar. 
Mast of the small amount of chalcopyrite in the rock i s  also in these sites, but there is no 
pentlandlte as mlght Me been expected. 

There are at least two s t w  of mineralization. A second lesser stw of pyr i te introduc- 
tion forms r i m s  on the main stm. The only quartz i n  the rod: i s  also introduced and m m p a n i e d  
one of the pyr i te sta~es as pyr i te often m r s  at the centre of a quartz arm. The chalcopyrite was 
Probably the earliest stap of sulphidstion and may have been part of a &uteric igneous alteration. 
As noted abwe, was observed in either PTS. It Seems to be unlikely thet this specimen has 
any significant gold content. 

One side of the specimen is oxidized and very porous. A l l  sulphides w e  gsne and two 
oxi&, perhaps limonite and wh i te ,  form thin collogorrn f i lms on all porous openings. Adpxnt 
to the limonitic mne, the rcck i s  bleached over a 1-2 crn width. This has caused l i t t l e  change i n  
the silicate or sulphide mineralqy of the rock, and i s  manifest only by minor very fine dust-like 
material which may represent some incipient alteration to clays such 83 smectite. 

I 
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Specimen No. elfl9l-AJ-1 

laatl~: O l t l  Claims, Shippaker Creek. Northern 8. C .  

Specimen Description: Fine grained, medium-dark greyish green color, no distinctive texture o r  
fabric. I ron su lph ib  and lesser cnelcopyrlte are i r regular ly disseminated and form wme agglom- 
erated m- 1 an Bcrcss which are >50 18 sulphide. Sulphides an the sawed surface are highly 
r m t i v e  and heavily tarnished 8fter just a few da/s. 

Petrcw#bvufml&Wthin x t im;  

Microtexture: Fine grained, equigrenular texture with mast grains 0.1-0.2 rnm and a few larger onez 
up to 0.4 x 0.8 rnm. In the areas that are predominently sulphide, the pyroxene qrains are some- 
what larger and better crystallized than throughout the rock. 

Pyroxene 68 X Plmhro ism i s  colorless to pale yellowish green. The crystals rarely show the 

Chlorite ( 1  

Quartz ( I  

Pyrrhotite 7 

com~it ionalroningasisu#nmoninOIM91-CZ-A&B. Crystalsere biaxial +ye, 
2’4 “75 degrees, maximum extinction angle 43 degrees, 3ci i t  must be 
clinopyroxene. (It i s  optically diff icult to distinguish augite series from 
diopsib-hanbergi te series pyroxenes.) The stubby crystal habit pr&minates, 
but there are also a lot of elonpate crystals i n  felted or rediating r n m .  This IS 
more like a skarn texture than an igneous texture. 

Occursassme clear, monomineralic r n m  up to 0.5 x 0.8 mm interstit ial to 
pymxene grains. I t  i s  pale yellowish green color and shows an unusual polysyn- 
thetic twinning in parts. Chlorite i s  only observed in  areas @scent to sulphide. 

Osccurs 8s 0.05-0. I mm c lmr  triangular patches between pyroxene grains. 
Rarety i t  forms the m e  of a 0.25 mm micro cavity of uni&ntified silicate altere- 
tion (mey  be a chlorite variation ?) Most of the quartz m u r s  i n  or near sulphides 
but not al l  sulphide a r e s  have associated quark. 

SomeareasSx IOmmarealmostel l  Fe-sulphide. Thesearesswereoriginallyall 
pyrrhotite but now 65- 100 X of these areas are altered to low temperture 
Fe-sulphibes. 

Low Temperature 
Fe-Sulphides 20 There are at least 3 or 4 phases mned concentrically around cores of pyrrhotite. 

This esswnblage almost certainly includes greigite and smythite (approximately 
Fe-& end Fe3S,, respeztively) end other p h m  such as melnikwite and probably 
even some unknown minerals. These minerals appeer to have formed during a low 
temperature deuteric s t q  which didn’t affect chalcopyrite or sphalerite i n  em/ way 
Sparse hairl ine veinlets of limonite also cut the Fe-sulphides and may be part of the 
alteration stage or are due to recent weathering. 

C h a l w y r l t e  2 Forms lrreguler gralns usually much less than 0.1 mm i n  size, and usually Isolated 
i n  the silicate arm along indistinct possibly rehmled vein-like paths near and 
beyond the extent of pyrrhotite emplacement. A h  m i o n a l  large patches 0.7 x 
1.5 mm are included i n  pyrrhotiteareas. 

1 Cccurs mostly BS irregular 0.1-0.2 mm grains appended to Fe-sulphide areas. It Sphalerite 
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(Q lM91-N-1 ,  continued) 

contains exsclution specks of pyrrhotite < 1 um i n  size and rarely chalcopyrite 
exsolutlon specks. This indicates relatively high temperature of formation (at  least 
several hundred %rees C). 

Pyr i te Tr One irregular 0.4 rnm grain was observed 

Oold 0 Diligent search at 400x magnification revealed no gold. 

Conclusions: The rock i s  essntial ly pyroxenite (there is no feldspar), but some of the textures 
suppst p m l b l e  origin ES a skarn rather than Igneous. This should be checked by field relations. 
It is unusual to conclude that the pyroxene-rich sample GIM9 1 -CZ is a peridotite and this sample 
(AJ- 1 ), also pyroxene-rich, is possibly a skarn. However, in CZ the pyroxene i s  mostly, or  
passibly entirely, orthopyroxene as might be expected in an igneous rclck, whereas i n  AJ- 1 i t  i s  
a l l  clinopyroxene. Clinopyroxene is  lesscommonly igneous but the pyroxene in skarns i s  always 
clinopyroxene. Additionaly. there are no rel ict olivines and no apatite or sphene in  AJ- I 

The mineralization i n  OIM9 1 -Al- 1 i s  i n t e r p r e t d m  originally skern-type pyrrhotite, 
chalcopyrite and sphalerite. A retrcgra63 alteration has converted much of the pyrrhotite to low 
temperature Fe-sulphirk p h m s  but the chalcopyrite and sphslerite are unaffected. This WBS 

probably the result of low temperature hydrothermal solutions, but might be related to westher- 
ing BS there we some hairl ine limonitic m s .  

W WES observed i n  spite of careful search at high magnification 



Soaimen No. 81H-AJ-zA 

&@&5. 

SJpecimen Description: Medium to dark greyish green, fine to  medium grained, massive texture mono- 

G l f l  Claims, Shippaker Crmk. northern 8. C. 

mineralic rock with about 20 X disseminated sulphides, mostly pyrrhotite, lesser chalcopyrite. 
Cwellite, probably supergens, and traces of limonite were not observed m i c r m p i c a l l y .  

P e k m # h  ofm/ishd ihin s d t h  O/M9/-AJ-24 

Microtexture: Nonfoliated, mostly stubby crystals in  0.05-0.6 mm size range, sparse elongate shapes 
0.15 x 0.5 mm, also sparse are radiating bundies of pyroxene that is  sometimes chsrmteristic of 
hdenbergite 

M ineralcuy: 

Pyroxene 57 X: 

Amphibole 4 

Biotite Tr 

Wart :  Tr 

P y r r h t i t e  6 

Pyroxenes are intermingled with the su.lphides showing l imited to no alteration 

Inclined extinction angles up to “46 degrees on elongated sections, gieochroism 
colorless to pale yellowish grmn to pale bluish green, biaxial +ve, 2V-65 degrees. 
This i s  clinopyroxene, but as noted on OIM-N- 1 , i t isd i f f icu l t  to dlstinguish augite 
series pyroxenes from diopside-hedenbergite series. The limited amount of radiat- 
1ng crystal texture may reflect diopsick beeringsme hedenbergite mmponent. In 
Parts of the slide, minor alteration r ims of biotite and diffuse areas of alteration, 
which ere too fine grein to resolve, 6r-e interpret& T-s -hlorit? I,!>, ;.?Win (.fiiZ. 

A few elonate crystals, usually approximately 0.08 x 0.3 m m ,  pleochroism pale 
greenish vellow to pale bluish green, well developed c l m q  a l m s !  fibr-us - 
e r e  a!wws partia!ly replacfd by sti!phibe and chIcriT.e-1ike e i ! e r a t i c ~  ‘?;lxim 
extinction angle i s  t 5 d e g r m  - probably tremolite Series 

:ery fine polycrystalline alterat.ion aggregares, mmtb, where 
engulfed in a lot of sulphide, but =me other ereas tm. Other then gresn color, i t  is  
tm fine to positively identify. 

Sparse 10-20 um se\veges of alteration on some pyroxene crystals or edjscent to 
sulphibe areas. 

very ra re  intergranular, cusp-shaped bits of secondary quarii  

Irregular patch= from t iny to 1.5 x 2 mm, some patches have straight edges where 
conforming wi th  pyroxene crystals which are not altered by the sulphide, 1.e. are i n  
equil ibrium. But sometimes pyrrhotite forms lamellae in altered amphibole as &es 
chalcopyrite. 

Law Temperature 
Fe-Sulphi rb  7 Forms r i m s  around, end anrnstomcsing veins through, pyrrhoti te grams Not as well 

developed 8s i n  PTS GIM91 -M- 1 , but again inducts several low temperature Fe- 
sulphide phases which may be a lste hydrothermal slteration or due to recent 
weathering. 

Forms irregular, feathery masses from 0.5 to 4 mm. These a re  reticulated, 
dendritic, skeletal growths unlike anything I’ve Seen before. Ramdohr ( 1969, 
p.784) interprets this as evidence of low temperature of formation. It cleerly 
post-dates the pyrrhotite BS there are pyrrhotite depletion haloes around the larger 
pyr i te  grains. 

Pyr i te  7 
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( G I M - A J - ~ A  continued) 

Chalcopyrite 4 Rarely forms 0.06 x 0.1 mrn masses essociated with pyrrhotite a r m ,  but mostly 
m u r s  separate f rom other sulphides 8s grains 20 um down to 0.1 urn size 8rOUnd 
altered edges of pyroxene grains and especlally in areas and along cleaveges of 
amphibole which are generally much more altered thEn pyroxene. 

Veinlets due to weathering - mur along widely szparated lrsctures. 

No w1d was observed, even with a second careful m r c h  after finding @Ad grains i n  
section AJ-28 

Limonite 

Oold 

< i 

0 

P e ~ f ~ ~ ~ v o f P , ' s G / M 9 / - R / - Z B  (cut at r ight angles to hJ-2A) 

Mlcrotexture: Oenerally similar to  GIM-AJ-2A but the sulphirk i s  more finely disseminated wtth 
l i t t le  egglomeration into larger patches. A 1-3 mrn indistinct band of l iner grained aim& 
monomineralic pyroxene cuts Bcross one end of the slide 

M i n e r a l w :  

Pyroxene 70 W Clinopyroxene maabove ( inOlM91-AJ-2A) 

Amphibole 1 Asabove 

ICh'iOrIE I 

Sericite 1 

Some i r , p q d l j ;  si ms ut ve ry  :!rle ~ r ~ i n a j  w i e m l i x  :ha1 nus: 50 r e tmla  ve1niet.i 

Fine grained alteration along an 016 fracture which s l s  has Iimon!te s!sining i'i 
e d j a n t  rock A 1 9  a ' c i i i s  as r n w e  discre!e m a l l  m u m i t e  flakes ip, a r m  3f  
chlorite el teret ion 

E t slE!i\. ' ' : X i j  &3+2r, fi)s 50- 75 g i n  some a i ' m  0 ;  :: .: :i!r? xi05'. 
A h  replaces along =me silicate cleaveps 8s tees chelmpyrite. 

Low Temperature 
Fe-Sulphides 12 Multiple low temperature sulphides (as i n  AJ- 1 )  form zoned repiscements around 

edges and along fractures i n  pyrrhotite, so i t  i s  mostly r e p l d .  

As i n  N - Z A ,  occurs as fine particles around altered &Q% of silicates end along 
cim-. 

Chalcopyrite 5 

Pyr i te  ( 1  

Sphalerite 2 

Occurs as only one 1 x 1.4 mrn skeletal cluster i n  the entire slide 

Occursasearly small grains intergrown wi th  Fe-sulphides and also as late stage 
crass cutting veinlets. 

One 3 x 6 u m  rounded gold grain i n  a mrnplex a r m  of low temperature Fe-sulphides 
1188~ i t s m n t a d w i t h  pyroxeneandasmndsimilar sizedgrsin i s  included i n  minor 
Fe-sulphide wi th in  a I a r p r  grain of sphelerite. Elght similar grains occur at the 
K&S of Fe-sulphide and in adjacent silicstes, the largest is 5 um on a side. 

Conclusions: Again the rock is  interpreted as a clinopyroxene skern with no feldspar, i n  which the 
pyrrhoti te w s  forming about the same t ime BS the silicstes. However, i f  this is  skarn i t  i s  
unusual to not have other skarn silicates such as garnet and rel icts of the p r m r s o r  rock such 8s 

bold T r  



carbonate or  feldspar. A further problem, 8s noted under Microtexture on AJ-28 above, an area 
of very fine grained pyroxene could possibly be a slightly later pulse of pyroxenite magma. I f  this 
i s  the case, then none of the above i s  skarn and the sulphides are megmatic, but the mineralogical 
chang; to clinopyroxene and other changes are puzzling. Surely field relations w i l l  clari fy this 
problem 

The chalcopyrite i s  also high temperature but perhaps slightly later than the pyrrhotite 
as i t  i s  associated wi th  a weak alteration s t c g  that causes minor alteration of the pyroxene and 
major alteration of the amphiboles. Pyr i te  isstill later and the low temperature Fe-sulphidesare 
either very late stage hydrothermal alteration of the pyrrhotite or incipient WfBtherinQ products 
An electron microprobe mineralogical s t u w  of the low temperature Fe-sulphides would rnakea 
very gwd 8. SC thesis. Specimen AJ- I i s  the best suited for this. 

The 10 goldgrains r a n y f r o m  about 1 x 3 micrometres to the largest almost 5 um 
quare. l h w  m u r  esmiated with the Fe-sulphide or in  the silicatm nearby Recovery would 
require extremely fine grinding. Perhaps half the gold would resort i n  an ft-suiphide concen- 
trate which might be r m v e r e d  magnetically. 

The problem discussed above as to whether these samples a r e  mqmatic pyroxenite or 
have developed by a skarn replacement p r m  could have mnomic  ramifications. i f  i t  is skarn- 
type mineralization, i t could be of relatively small size and highly variable in  gr&. By contrast, 
i f  this i s  magmatic mineralization, and the =Id a p m r s  1c have SET i n t r o k d  wi!h t he  rnair. 
s tw iron su!phiOe mineralization, then 8 Cepmit mi;!: ile iai.eraii{ exlens:ve ano have ra?her 
regular outlines amenable to bulk mining. I regret not being able to resolve th? problem 
unequivocally. 

Lloyd A. Clerk 
Dmmber  7 ,  1991 
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