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SUMMARY

Profiles above ultramafic and mafic volcanics at Panglo are characterized by the
development of a surficial ferruginous calcrete zone which is not present above shales. This
zone bears Au ~0.05 ppm and is generally characterized by elevated As, Ba, Cr, Mo, Sb, Sr,
V and Zr contents relative to underlying rocks. Higher levels of Au and associated elements

(As, Mo and Sb) are present directly above Au mineralization at depth.

. Ultramafic rocks generally have high Mg, Cr and Ni contents reflecting the presence of
chlorite-vermiculite and talc through the weathered profiles. Where weathering is
particularly intense these minerals may be destroyed and smectitic clays developed. Mafic
volcanics profiles show greater development of micas and hematite than those above |
ultramafic rocks. Substantial paragonite is present in the barren profiles but not in the

mineralized profiles.

Within both ultramafic and mafic rocks the mineralization is associated with elevated
levels of S, Ag, As, Co, Mo, Sb, W and Zn. Sometimes these elements may be found for 5 m
“ vertically above mineralization in ultramafic profiles. However mineralized mafic volcanic

profiles may have very high levels of As and W for ~50 m above mineralization.




1. INTRODUCTION

Although mafic and ultramafic volcanic rocks on the westem end of the Section 4200N
show near surface Au enrichment (Scott, 1989b), insufficient Au mineralization was present
in the studied drill holes to allow proper evaluation of the geochemical and mineralogical
associations of Au in volcanics (as done for shales from the eastern edge of the deposit; Scott
1989a). To remedy this situation this report compares mineralogical and geochemical
features of profiles through mineralized volcanics along Section 4300N (PSRC 226 and
PSRC 227) and Section 3900N (PSRC 239) with, those from barren volcanics from Section
3900N (PSRC 238) and Section 4200N (PSRC 309).

The report also defines criteria which can be used to differentiate mafic rocks from
ultramafic rocks. Results from all the studied holes through volcanics (including PSRC 230
and PSRC 231; Scott, 1989b) have been utilized to describe idealized profiles through
ultramafic and mafic rocks. Features of alteration and mineralization which persist in

weathered rocks are also identified.

2. SAMPLES AND METHODS

One metre composite samples collected by Pancontinental Mining Ltd during
exploratory reverse circulation drilling of the Panglo deposit were used during this study. As
with most of the initial drilling at Panglo, these holes were inclined at 60°E and throughout
this report distances along the drill holes are reported rather than true depths below the
surface.

Material from the top 66 m was collected from PSRC 226 with 70 m, 69 m, 79 m and
64 m of material sampled from PSRC 227, PSRC 238, PSRC 239 and PSRC 309
respectively. Eight samples of unweathered-volcanics from the diamond drill holes PSRCD
232, PSRCD 306 and PSRCD 309 have also been sampled. Locations of these holes are

shown in Fig 1.




Samples have been analysed mineralogically by X-ray powder diffractometry and on the
basis of the mineralogical zonation present within the holes, 81 samples from PSRC 226,
PSRC 227, PSRC 238 and PSRC 239 and 5 samples of unweathered volcanics have been
analysed chemically using the XRF, ICP and ES methods outlined by Scott (1989b).
Vanadium contents of these samples have also been determined by ICP. Only ICP analyses
have been done for 11 samples from PSRC 309. Caution is required in using some of the
results from PSRC 309 because resistate minerals may not have fully dissolved during

sample preparation (see below).

Detailed mineralogical study was also conducted on 10 weathered samples (mainly from
PSRC 226, PSRC 227, PSRC 238 and PSRC 239) and 3 "fresh" volcanics using a Camebax
wave-length dispersive electron microprobe to determine the compositions of silicates and

oxides, especially their trace element contents (cf. Scptt, 1989b).
3. RESULTS
3.1 PSRC 226 (Section 4300N - Poorly Mineralized)

Mineralogy and geochemistry down this hole is shown in Fig 2 and Table 1
respectively.' The mineralization in this hole is sub-economic because of its inconsistent

development, but individual 1 m composites may have quite high Au contents (e.g. sample
38062, Table 1).

In PSRC 226 the minerals, quartz, hematite, goethite, calcite £ dolomite, muscovite,
chlorite-vermiculite, kaolinite, smectitic clay, talc, halite and rutile were identified using
X-ray diffractoxﬁétry (XRD). Electron microprobe study also reveals ilmenite and
pseudorutile as accessory minerals and the Mn oxides (lithophorite and cryptomelane)
between 18 and 21 m. Because rutile cannot be identified with complete confidence by XRD

(due to the overlap of its major peak with one of the halite peaks), its distribution is not

shown in Fig 2.




Using Ti/Zr ratios >60 and Cr contents >700 ppm (cf. Hallberg, 1984),‘ the talc-rich
samples between 1 and 19 m appear to be weathered ultramafic rocks (Table 1). Samples
with Ti/Zr <60 oocur at 0-1, 20-21 and 61-64m with the surface sample relatively Zr-rich for
an ultramafic rock (Table 1) apparently due to surficial enrichment processes (see below).
The 20-21m interval represents a high Mn oxide content sample and is Ti-poor relative to
underlying mafic rocks but fragments from the 61-64m interval have well developed

cleavage and appear to represent a thin shale band.

Within the ultramafic rocks to 19 m there is an upper calcrete zone (0-2 m). The
uppermost sample is brown coloured due to its soil component and the lower sample white
coloured. Hematite, calcite & dolomite, talc and chlorite characterize this zone. The
underlying kaolinite/goethite zone (2-19 m) is light brown in colour and characterized by

abundant goethite (which is often Al-rich), kaolinite, talc and chlorite and smectitic clay
(Fig 2).

The mafic rocks below 19 m are hematite-rich and talc- poor relative to the ultramafic

rocks above (Fig 2). The uppermost zone within the mafic rocks is kaolinite/muscovite-rich

© (19-36 m). It is dark brown in colour and contains Al-rich goethite as well as hematite.

Between 36 and 44 m the rocks are dark brown to red in colour and muscovite is less
abundant and quartz is poorly developed. Chlorite and smectitic clay are completely absent
from this zone. The kaolinitic zone from 44 to 58 m is similarly coloured to the zone above
but quartz is more abundant ahd halite is also well developed. Muscovite is only present in
minor amounts. Low grade mineralization occurs between 58 and 61 m in dark brown rocks
which tend to have more muscovite but less kaolinite than the zone above. The thin shale
band (61-64 m) is also dark brown m colour and apart from a slightly lower Fe oxide content
and some development of smectitic clay is mineralogically similar to the mineralized
volcanics above. Volcanic rocks of the footwall are dark brown in colour and
mineralogically similar to mineralized rocks but chlorite is also present in the zone (Fig 2)

and the Au contents lower (Table 2).




The ultramafic rocks above 19 m are characterized by higher Mg, Cr and Ni contents
and generally lower Al, K, Ti, Mn, Co, Cu, Ga, Rb, Sc, V and Zr contents than the mafic
rocks (Tables 1 and 2). The surficial calcite (calcrete) zone has higher Fe, Ca, Ba, Mo, Sr, V

and Sr contents relative to underlying weathered ultramafics of the kaolinite/goethite zone.

Au is present in anomalous amounts in the calcrete zone (Table 2).

The kaolinite/muscovite zone of the mafic rocks has high Al, K, Ti, Mn, Ag, As, Ba,
Co, Pb, Rb, Sc, W, Zn and Zr (Table 2). Many of these trace element contents occur within
the high Mn content sample (Table 1) and have been actually detected within cryptomelane»
and lithiophorite (Section 3.7). Quartz-poor rocks have high Al, Ti, Pb, Sc and low Si
contents. The kaolinitic hanging wall to the mineralization has high Na and S but low As and
Cr. Low grade volcanic-hosted mineralization is associated with high Si, Na, K, Mn, As, Ba,
Co, Rb and W. The shale-hosted mineralization has higher Si, Zn and Zr but lower Al, Fe,
Ti, Mn, Co, Ni, Sc and V than its volcanic equivalent (Table 2). The chloritic footwall has
very high Si and W, high K, As, Ba, Co, Rb and low Fe, Cr and Ni relative to other mafic
volcanics in the profile (Table 2).

3.2 PSRC 227 (Section 4300N - Mineralized)

The mineralogy and geochemistry of this hole is shown in Fig 3 and Table 3
respectively.

The range of minerals identified in this hole by XRD is similar to that found in PSRC
226 (cf. Fig 3 and 2). However ultramafic rocks are present to a greater depth in this hole,
with the abrupt decrease in talc and chlorite-vermiculite abundances below 56 m (Fig 3),
reflecting the change from ultramaﬁé to mafic volcanics. Ti/Zr ratios >60 and Cr contents
>700 ppm (cf. Hallberg, 1984) confirm the ultramafic nature of the rocks above 56 m
although the 0-1 m sample again appears to be Zr-rich (Table 3) as found in PSRC 226.

Within the ultramafic rocks five mineralogical zones are recognized. The uppermost is

a calcrete zone (0-3 m) characterized by the development of calcite +dolomite with hematite,




muscovite and talc. The surface sample is brown coloured due to its soil content but the
other two samples are yellow-white coloured. An extensive zone from 3 to 49 m is
characterized by the strong development of chlorite-vermiculite and talc. However its colour
changes from yellow to light brown above 27 m to a more khaki colour below 27 m. Apart
from more goethite and kaolinite from 3 to 8 m, the mineralogy is similar through the whole
interval, consisting of assemblages dominated by chlorite-vermiculite and talc but also
characterized by low quartz, muscovite and kaolinite contents (Fig 3). The goethite in this
zone tends to be Al-rich. The hanging wall (49-54 m) and mineralized (54-56 m) zones are
both brown coloured, reflecting greater development of goethite than in the overyling

chlorite-vermiculite/talc zone. Kaolinite and smectitic clay are also better developed than in

the overlying rocks (Fig 3).

Although the mafic volcanics below 56m are readily distinguished from the overlying
ultramafic rocks by their darker colours and lesser chlorite-vermiculite and talc, the presence
of hematite and muscovite and greater quartz, goethite, kaolinite and halite (Fig 3), the
difference between mineralized (56-65 m) and footwall rocks (65-70 m) in the mafic

volcanics is only obvious on the basis of geochemistry (Tables 3 and 4).

Chemically the calcrete zone is rich in Fe, Ca, Ba, Cr, Mo, Sr, V and Zr and depleted in
Mg, Mn, S and Co relative to other zones within the ultramafic rocks (Table 4). The chlorite-
vermiculite/talc zone has abundant Mg, Cr and Ni contents but low Fe, Mn, K, As, Ba, V and
Zr contents. Si contents of this zone are quite high despite its low quartz content due to its
high talc content (Fig 3). Major element contents of the hanging wall zone are similar to
those of the overlying chlorite-vermiculite/talc zone, although the slightly elevated Fe, Mn
and Na contents reflect the increased goethite and smectitic clay contents of this zone. S, As,
Au and Zn contents are however significantly different from in the overlying zone (Table 4).
Mineralization at the base of the ultramafic sequence has high Fe, Mn, Ag, As, Au, Ba, Co,
Cu, W and Zn contents (Table 4). It also shows some effect of its proximity to mafic rocks

by its variable Mg and Ni contents (Table 3).




The mafic rocks have generally higher Al, K, Ti, Ga, Rb, Sc, V and Zr contents but ’
lower Mg, Cr and Ni than the ultramafic rocks (Tables 3 and 4). Gold mineralization is
associated with elevated K, Ba, Rb, As, Co, Cu, W and Zn contents. Cr and Ni may also be

elevated in the mineralized samples (Tables 3 and 4).
3.3 PSRC 238 (Section 3900N - Barren)

Mineralogy and geochemistry through this hole is shown in Fig 4 and Table 5

respectively.

In addition to the mineralogical suite present in the preceding holes, this hole shows
substantial paragonite development and traces of alunite (Fig 4). Talc is not as well |
developed and muscovite is more extensively developed in this hole than in the preceding
holes further to the north (cf. Figs 2, 3 and 4). Calcite extends down to 8§ m i.e. to a greater
depth than in the preceding holes. On the basis of Hallberg’s (1984) criteria, the interval 0 to
8 m (or at least the top 4 m of it) is Zr-rich (Table 5) as found in PSRC 226 and PSRC 227'

(Tables 1 and 3). (The remainder of the profile is mafic using Hallberg’s criteria.) Although

it is possible that this upper portion of the profile may not have developed in situ, it is herein
assumed to be in place because the inverse relationship between calcite and muscovite (Fig 4)

is consistent with simple carbonate replacement.

Material of the ferruginous calcrete zone is brown in colour and characterized by the
presence of calcite * dolomite, talc and smectitic material. Halite is not developed in this
interval (Fig 4). Strongly kaolinized mafic volcanics are present in the hole from 8 to 63 m.
Such rocks also have abundant mica and both hematite and goethite. Smectitic clay is only
intermittently developed but calcite and talc which characterize the ferruginized calcrete zone
are not present. On the basis of the dominant mica type, the interval is divided into a
kaolinite/muscovite zone from 8 to 48 m and a kaolinite/paragonite zone from 48 to 63 m
(Fig 4). Below 63 m, kaolinite and mica are not so strongly developed and talc and smectitic

clay are more persistent. Thus the interval 63 to 69 m is defined as a talc/smectite zone (Fig
4).




Ferruginized calcrete from O to 8 m is characterized by high Fe, Ca, As, Cr, Mo, Sb, Sn,
V, W and Zr contents and low Si, Al, Na, K, Ti, Mn and Zn contents. Au is also elevated
above background values in this material (Table 6). The kaolinite/muscovite zone (8-48 m)
has high Al, Fe, V and W and low Si, Ba, Co and Sr contents. The kaolinite/paragonite zone
(48-63 m) has higher Na, Ba and Zn contents but lower K and As contents than the zone
above. Talc/smectite zone material (63-69 m) has high Si, As, Cu, Zn and W contents
(Table 6).

3.4 PSRC 239 (Section 3900N - Mineralized)

The mineralogy and geochemistry of the hole PSRC 239 is shown in Fig 5 and Table 7
respectively.

The mineralogical components present are similar to those found in the nearby barren
hole, PSRC 238 (cf. Figs 4 and 5) although paragonite is only found between 7 and 12 m‘ in
this hole. Thus talc is not well developed and muscovite is more abundant in this hole than in
PSRC 226 and PSRC 227 from the Section 4300N (cf. Figs 2 and 3). On the basis of Ti/Zr
ratios >60 and Cr <700 ppm (Hallberg, 1984) the intervals 12-60 m and 72-79 m are mafic
volcanics, although the latter interval has Cr contents ~700 ppm (Table 7). Low Ti/Zr
contents above 12 m reflect surficial Zr-enrichment, similar to that within PSRC 238 (Table
5) and this interval is probably composed of ferruginized mafic volcanics. The low Ti/Zr
ratios in the interval between 60 and 72 m appear to reflect lower Ti-bearing rocks which,
because they are mineralized and have well developed cleavage, may well represent a similar
situation to that in PSRC 226 where some of the low grade mineralization is associated with
a thin shaly band (Table 1, Section 3.1). The presence of thin bands of carbonaceous material

in the rocks below 72 m lends support to such an interpretation.

The ferruginous calcrete zone (0-7 m) is red-brown in colour and characterized by the
presence of calcite ( dolomite), both goethite and hematite and traces of chlorite and talc

(Fig 5). Underlying mafic volcanics between 7 and 60 m (kaolinite/muscovite zone) are




grey-white to yellow-brown and khaki in colour. Muscovite and kaolinite are the dominant
minerals of this zone but paragonite is present to 12 m. Smectites are present in trace
amounts through the interval and halite is strongly developed below 46 m. The goethite of
this zone is generally Al-rich. Sedimentary material between 60 and 72 m is khaki to red-
brown in colour and is mineralogically similar to the volcanics except that hematite is not as
strongly developed (Fig 5). The footwall to mineralization, i.e. rocks below 72 m, consists
of mafic volcanics which are khaki- and brown-coloured (thin bands of black carbonaceous
. material also occurs in this interval but were not chemically analysed). Talc and chlorite are
present but hematite and smectites are not well developed at the base of this drill hole,
otherwise this footwall zone is relatively similar mineralogically to the sedimentary rocks
immediately above it and the mafic volcanics above them (Fig 5). Low grade mineralization
persists into the footwall (Table 7). |

Ferruginous calcrete from the top 7 m is very rich in Fe, Ca, As, Ba, Cr, Mo, Sb, Sr and
V and depleted in Na and K. It also contains low grade Au mineralization (Table 8) as
generally found in the surficial calcrete zone in the other drill holes (Sections 3.1-3.3).
Kaolinized mafic volcanics (7-60 m) are enriched in Al, K, Ti, Mn, As, Ba, Sr and V but
depleted in Si, S, Au, Co, Cr, Cu, Ni, Pb and Zn relative to the poorly mineralized mafic
volcanics from below 72 m (Table 8). Mineralized sedimentary material (60-72 m) is
enriched in Mn and B relative to the volcanics. It also has high As, Au, Co, Cu, Mo, Ni, Sn,
W and Zn, although some of these elements are also present in high amounts in the footwall

mafic volcanics (Table 8), especially in sample 39257 which also contains anomalous Ag and
Sb (Table 7)..

3.5 PSRC 309 (Section 4200N - Barren)

Mineralogy and geochemistry of selected samples through the hole PSRC 309 are

shown in Figure 6 and Table 9 respectively.

Because Ti, Ba and Zr are determined by ICP after a dissolution (instead of by XRF),

these determinations must be regarded as minimum values, not necessarily total values




because of the possibility of incomplete dissolution. Thus Ti/Zr ratios cannot be used with
confidence for these samples. However high Cr contents suggest that the samples from 0 to
23 m are ultramafic, with the lower Cr content of the deeper samples consistent with mafic

volcanics.

The initial metre of material (calcrete zone) is brown coloured and readily distinguished
from other ultramafic material by the presence of calcite. Ultramafic material between 1 and
23 m (kaolinite/Al goethite zone) is brown to dark-brown in colour and characterized by
assemblages of quartz, kaolinite, Al-rich goethite + hematite and often smectitic clay and

halite. Muscovite contents are generally low (Fig 6).

Mafic volcanics between 23 and 36 m (kaolinite/muscovite zone) are dark brown in
colour and are mineralogically similar to the overlying ultramafic rocks although the goethite
is not so Al-rich, smectite less well developed and muscovite tends to be more abundant (Fig
6). Between 36 and 64 m (kaolinite/paragonite zone) the rocks are again dark brown in
colour and as well as abundant muscovite, significant paragonite is present and halite |

abundance increases relative to the muscovite-bearing zone above (Fig 6).

Chemically the calcrete zone ((0-1 m) is characterized by high Fe, Ti, Cr and V and low
“Na, K, Mn, Ba, Cu, Ni and Zn. Despite the presence of calcite in this zone Ca is not

conspicuously higher than in other zones down the hole. However surficial Au enrichment
(as seen in the previously considered profiles through volcanics) is also present in this
calcrete zone (Table 10). The kaolinite/Al goethite zone (1-23 m) of the ultramafic rocks has
higher Na, Mn, S, Ni and Zn but probably lower Ti than the surficial calcrete zone. Its Cr
content is high. Besides their higher Cr contents, the ultramafic rocks have generally lower
Na, K, (Ti), Mn, Co, Cu, Sc, Sr, Y and Zn contents than the mafic volcanics (Table 10). The
kaolinite/muscovite zone in mafic volcanics (23-36 m) has higher Fe, P and Cu but lower Na,
Mn, Co and Sr than the kaolinite/paragonite zone below (36-64 m) with the Co being directly
related to Mn in sample 48239 (Table 9) (see also Section 3.7 below).
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3.6 Fresh volcanics

Five samples of fresh mafic volcanics have been mineralogically and chemically
analysed. Samples 108064, 66, 67 from diamond drill holes PSRCD 232 and PSRCD 306
consist of assemblages of quartz, albite, chlorite, talc, carbonates, (calcite, dolomite and
siderite) ilmenite, rutile, apatite and traces of smectitic clay. The samples from PSRCD 306
(108066 and 108067) also contain muscovite and traces of pyrite, chalcopyrite, and Fe-, Ni-

_rich cobaltite. Samples 108070 and 108071 from diamond drill hole PSRCD 309 are
comprised of quartz, albite, chlorite, actinolite, epidote, sphene, carbonates (dolomite or
calcite) and rare chalcopyrite. The presence of smectitic clay, muscovite and pyrite and
absence of actinolite and epidote in the samples from PSRCD 306 suggests that they are
slightly altered. Despite these mineralogical differences, variations in K, Ba and B contents
(reflecting the presence of muscovite) and variable Ca and Mg (reflecting variable carbonate
development), chemical compositions of these samples are quite similar (Table 11). Ti/Zr
ratios ~110 and Cr contents ~170 ppm are consistent with all the rocks being mafic volcanics

(cf. Hallberg, 1984).

The presence in the altered sample (108066) of siderite and calcite with higher Fe and Mn
contents than in the unaltered sample (108071; Table 12) is consistent with Fe enrichment in
the carbonates associated with alteration/mineralization (e.g. Phillips, 1986). The Fe contents
of dolomite in the unaltered samples is also considerably less than in samples associated with

mineralization at the Hunt Mine, Kambalda (Table 12).
3.7 Trace element contents of minerals

Trace element contents of phyllosilicates in ultramafic rocks show that substantial Cr
and Ni and lesser amounts of Cu and Zn are present in chlorite. Zn contents are lower in
vermiculite but Cr, Ni and Cu contents are similar to those in chlorite. However when
chlorite weathers to kaolinite most of the base metal content is lost (Table 13; Scott, 1989b).

Talc has high Ni contents but low Cr contents relative to chlorite (Table 13).
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Goethite and rutile in ultramafic rocks generally have high Cr contents, however
ilmenite has much lower Cr contents (Table 13). Pseudorutile, which occurs associated with
rutile, also tends to have lower Cr contents than rutile (Table 13). Spinel present in one

sample is quite Cr-rich.

Chlorites from mafic volcanics have lower Cr and Ni contents than those from
ultramafic volcanics (cf. Tables 13 and 14). Actinolite, epidote and sphene within fresh
mafic volcanics tend to have low trace element contents although Sr is preferentially
concentrated in epidote and some Cr occurs in sphehe (Table 14). Muscovite and illite in
mafic volcanics have low Cr and Ni contents but may have ~200 ppm Cu and Zn.

Substantial Ba and detectable Sr is also present in these K-rich phyllosilicates (Table 14).
Paragonite has substantially more Sr but less Ba than muscovite from the same sample (Table

14). Kaolinite again has low trace element contents.

Goethite, ilmenite and rutile in weathered mafic volcanics have much lower Cr contents
than their equivalents in weathered ultramafic rocks (cf. Tables 13 and 14). Spinel from
mafic volcanics does however contain substantial Cr although much less than in spinel from
ultramafic volcanics (cf. Tables 13 and 14). Comparison of disseminated (or residual)
goethite with colloform goethite in sample 38021 indicates that the colloform variety has
greater Ni, Cu, Zn, Co, As, V but lesser Cr and W than disseminated goethite (Table 14).
However at least some of the high base metal contents in the colloform variety may reflect its
substantial Mn content especially as the more Mn rich disseminated goethite from sample
39235 has higher Cr, Ni and As than the less Mn rich colloform variety (Table 14). High
chalcophile element contents (especially As) in goethite generally reflect its derivation from

sulfides, as also found in similar rocks at Callion (Llorca, 1989).

Relative to goethite from the same sample, Al and Ni are consistently lower but Sb is
higher in hematite. Other trace components of the Fe oxides show no preferential occurrence
with a particular Fe oxide type. The two Mn oxides, cryptomelane and lithiophorite, contain
substantial Ni, Cu, Zn and Co contents with Ba ~1.5% and Pb ~0.1% also occurring in

cryptomelane (Table 14).
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4. DISCUSSION

4.1 Ultramafic rocks

By using the Ti/Zr and Cr content criteria of Hallberg (1984), lithological changes
within these five weathered drill hole sections can be recognized. In particular ultramafic
rocks were delineated between 0 and 19 m in PSRC 226, between 0 and 56 m in PSRC 2217,
and between 0 and 23 m in PSRC 309. Results from these drill holes are also compared with
results from ultramafic rocks in PSRC 230 and PSRC 231 (Scott, 1989b).

In each of these holes, except PSRC 231, a surficial calcrete zone with calcite +
dolomite is present. It is generally only one or two metres thick and is characterized by
higher Fe, Ca, Ba, Cr, Mo, Sr, V and Zr than the underlying ultramafic rocks. Au is also
elevated in this zone (e.g. Tables 2, 4 and 9). Detailed study of such calcrete zones reveals a
general association of the Ca, Sr and Ba with Au (Lintern, 1989; pers. comm., 1989). Mo
(and As, Sn and W) may also be associated with Au in this zone (Scott, 1989b). The other
elements, Fe, Cr, V and Zi, are associated with Fe oxides and/or resistate phases (e.g. zircon,
Cr-rich spinel). Residual concentration of zircon could explain the Zr enrichment and hence
low Ti/Zr ratios often found in this zone (e.g. Tables 1 and 3). This zone probably forms by
the concentration of Fe oxides and resistate phases at the surface during laterization and
subsequent carbonate infilling of the voids under the current arid conditions. The association
of Au with this carbonate (Lintern, pers. comm., 1989) would thus imply mobility of Au

subsequent to the original lateritic profile development.

The chlorite-vermiculite/talc zone is 46 m thick in PSRC 227 and characterized by its
high Mg, Cr and Ni contents (Table 2). Relative to the overlying calcrete zone apart for the
absence of carbonate, it generally has lesser development of goethite, although the upper 6 m
of this zone does have greater goethite and kaolinite contents than below (Fig 3). Other
profiles through ultramafic rocks (e.g. PSRC 226, Fig 2 and PSRC 309, Fig 6) are more

intensely weathered and show even stronger development of kaolinite and goethite than in
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PSRC 227, possibly due to their location (see below). This interval is specifically identified
as the kaolinite/goethite zone in these profiles. In the least weathered profile (PSRC 227),
Mg is present in vermiculite-chlorite and talc, Cr mainly in vermiculite-chlorite, goethite,
rutile, ilmenite and pseudorutile and Ni mainly in vermiculite-chlorite (Table 13). Thus in
PSRC 309 where neither vermiculite-chlorite nor talc is present, only high Cr is present
(Table 9).

The five metres immediately above mineralization in PSRC 227 has slightly elevated
Fe, Mn and Na contents (Table 4) reflecting increased goethite and smectitic clay contents
relative to the overyling kaolinite/goethite zone within ultramafic rocks (Fig 3). Even more
significant are the elevated S, As, Au and Zn contents (Table 4) which can be related directly
to sulfide-rich mineralization. The actual ore zone within ultramafic rocks also tends to be
more ferruginous and manganiferous than higher in the profile and to have high Ag, As, Ba,
Co, Cu, W and Zn associated with Au (Table 4). The association of Ba and Co (and possibly
some of the Cu and Zn) may be explained by their incorporation into Mn oxides
(cryptomelane and lithiophorite; cf. Section 3.7) but the other elements are as found
associated with low grade mineralization and its hanging wall in PSRC 231 (Scott, 1989b).

In summary, study of profiles through ultramafic rocks shows that chlorite-vermiculite
and talc are characteristic minerals which persist almost to the surface with calcrete present in
the uppermost few metres (e.g. Fig 3). Thus high Mg, Cr and Ni contents are maintained
through the profile during weathering of ultramafic rocks (e.g. Table 4). Mica contents are
generally low in such profiles. These features are summarized in an idealized profile through
ultramafic rocks at Panglo (Fig. 7). The surficial calcrete zone is characterized by the
presence of calcite + dolomite and is quite ferruginous, bearing both hematite and goethite.
Ba, Cr, Mo, Sr, V and Zr are abundant in this zone and low grade Au (~0.05 ppm) is also
present. Mineralogical changes within the chlorite-vermiculite- and talc-dominated rocks are
subtle but a discrete kaolinite/goethite zone may be present in its upper portion and a thin
hanging wall zone may extend for ~5 m above mineralization where the latter is developed.

The kaolinite/goethite zone is well developed in PSRC 226 (Fig 2) and less well in PSRC

227 (Fig 3). Enrichment of goethite and kaolinite also defines the hanging wall and




mineralized zones within the chlorite-vermiculite- and talc-rich rocks (Fig 3). The elements
S, Ag, As, Cu, Mo, Sb, W and Zn are found associated with the Au mineralization and often
into the hanging wall (Table 4; Scott, 1989b). Ba and Co present in the mineralized zone are
probably contained within Mn oxides (cf. Table 14). The footwall material has considerably

lower contents of the Au-associated elements than the mineralized zone (Scott, 1989b).

Although these features are generally true, several profiles containing ultramafic rocks
at Panglo do not show retention of chlorite-vermiculite and talc. Ultramafic rocks within
these holes (PSRC 309 and PSRC 230) can however be identified by their Cr contents >700
ppm and often the more persistent presence of smectitic clay than in mafic volcanics. The
absence of chlorite-vermiculite and talc in these holes probably reflects more intense
weathering in the holes PSRC 309 and PSRC 230 than in PSRC 226 and PSRC 227. Indeed
if Mg content reflects the intensity of weathering, PSRC 226 (which has some smectite and

td

lower mafic phyllosilicate content i.e. Mg content than PSRC 227) would appear to be more
intensely weathered than PSRC 227. Thus the degree of weathering of the ultramafic rocks
appears to increase in the order -

PSRC 227, PSRC 231 > PSRC 226 > PSRC 230, PSRC 309.
A possible reason for this may be the location of the holes PSRC 230 and PSRC 309 within
the intensely weathered central shear zone at Panglo whereas the other holes were collared

- west of it (Fig 1).
4.2 Mafic rocks

Mafic rocks are identified by Ti/Zr ratios >60 and Cr contents <700 ppm (cf. Hallberg,
1984). On this basis the most extensive profiles are provided by PSRC 226 (19-61 m and 64-
66 m), PSRC 239 (0-60 and 72-79 m), PSRC 238 (0-69 m) and PSRC 309 (23-64 m).

Weathered mafic rocks have more abundant muscovite and kaolinite than the weathered
ultramafic rocks. Hematite is also well developed in mafic profiles but not in ultramafic

profiles except in the surficial ferruginized calcrete zone (cf. Figs 5 and 2).
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The upper calcrete zone in PSRC 238 and 239 is identified by its calcite and dolomite
content and by its abundant Fe oxides. Talc is also present in this zone but halite is absent
(Figs 4 and 5). Besides Ca, Mg and Fe which relate directly to the carbonates and the Fe
oxides, As, Ba, Cr, Mo, Sb, Sr, V and Zr are high in this zone. Au is also pfesent in this zone
(Tables 6 and 8). Apart from As and Sb which are not so abundant in the calcrete zone above
ultramafic rocks, the features of the calcrete zone are similar over both mafic and ultramafic

rocks.

Beneath the calcrete zone, barren and mineralized mafic volcanic profiles are readily
differentiated. In the barren profiles (e.g. PSRC 238), the kaolinite/muscovite zone contains
paragonite (Fig 4). It has high Fe, Al K, Ti, V, Zn and W but low Si, Na, Ba, Co and Sr
relative to rocks lower in the profile (Table 6). Lower in the profile paragonite becomes |
more dominant as reflected by the higher Na and lower K contents of the kaolinite/paragonite
zone (Table 6). Ba and Zn are also high in this interval and As low. At the base of PSRC
238 mica and kaolinite are less well developed and talc and smectitic clay more consistently

developed. Si, As, Cu, Zn and W are relatively high in this zone (Table 6).

In the mineralized profiles PSRC 226 and PSRC 239, paragonite is at best only poorly
developed in the kaolinite- and muscovite-rich interval (Figs 2 and 5). Furthermore within
PSRC 226, which is only poorly mineralized, the kaolinite- and muscovite-rich interval gives
way to quartz- and muscovite-poor zones above the thin interval of mineralization. The
kaolinite/muscovite zone of this hole is characterized by high K, Mn, As, Ba, Co, Ni and Zn
contents, reflecting its abundant muscovite and Mn oxide content. The quartz-poor zone has
low Si, K and chalcophile element contents relative to the zone above but intermediate values
relative to the lower kaolinite zone (Table 2). No significant enrichment in Au-associated
elements is present above the mineralization. The more highly mineralized PSRC 239 shows
no additional zonation in the kaolinite/muscovite interval or zone (Fig 5). A possible reason
for this difference is suggested at the end of this section. Compositionally it is similar to its
equivalent in PSRC 226 although Mn is not so well developed (Tables 2 and 8). The long
interval of elevated As and W contents (Tables 7 and 8) may be regarded as indicating a thick

hanging wall. However the mineralization in this hole is entirely shale-hosted (Table 8).
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Mineralization in PSRC 226 is also associated with shale but some is present within
mafic volcanics. Such volcanics have more abundant mucovite and elevated Si, K, Mn, As,
Ba, Co, Cr, Sr, W and Zn relative to its hanging wall (kaolinite zone; Table 2). This suite of
elements reflect both the association of chalcophile elements with Au and the presence of Mn
oxides in the mineralized horizon (cf. mineralized shale PSRC 239, Table 8 and mineralized
ultramafics, Section 4.1). The Mn at this level in the proﬁle was probably derived mainly
from dolomite and calcrete (cf. Table 12). The footwall to mineralization is characterized by
the presence of chlorite (Figs 2 and 5). Chalcophile elements like As, Co, Cu, Ni, Pb, Zn
may also still be high in the footwall (Tables 2 and 8).

Idealized profiles through mineralized and barren mafic volcanics consist of a surficial
calcrete zone above kaolinite-, mica- and Fe oxide-rich rocks. The higher K and lower Mg
and Cr readily distinguish such rocks from ultramafic volcanics at similar depths, cf. Figs. 7,
8 and 9. The development of hematite in addition to goethite is also a characteristic of mafic

volcanics but not ultramafic volcanics and is an useful mineralogical check on the chemical

differentiation method of Hallberg (1984).

The ferruginous calcrete zone shows some enrichment of Au to values ~0.05 ppm with
enrichments of As, Ba, Cr, Mo, Sb, Sr, V and Zr also present, as found for calcrete above
ultramafic volcanics (Section 4.1). In highly mineralized profiles a thick kaolinite/muscovite
zone is present above mineralization. This interval (~50 m in PSRC 239) is characterized by
high K, Ba, As and W contents (Table 8). The less highly mineralized profile PSRC 226 has
quartz-poor and muscovite-pdor zones below its kaolinite/muscovite zone. These zones have
lesser chalcophile element contents than in the kaolinite/muscovite zone (Table 1).
Mineralization in these holes is associated, at least in part, with shale bands but that in mafic
volcanics in PSRC 226 is characterized by high Si, K, Mn, As, Ba, Co, Cr, Mo, Sr, W and
Zn. The Au-associated elements (e.g. As and W) are strongly associated with mafic
volcanics forming the footwall to mineralization. The footwall volcanics also have chlorite

present and show some retention of chalcophile elements.
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Barren holes, exemplified by PSRC 238, have paragonite within the profile above the
level where mineralization generally occurs (i.e. above 60 m). Such peripheral development
of paragonite is also found in shale profiles (Scott, 1989a; 1990) and because no paragonite

~has been found in fresh rocks at Panglo (Section 3.6), it appears to form as a weathering
product under saline groundwater conditions (Scott, 1990). Although chalcophile elements
may be present in barren profiles, due to their incorporation into Fe oxides (e.g. 39153, Table
14), their abundances are generally lower than in the mafic volcanics above mineralizatiqn

(cf. Tables 6 and 8).

When unweathered and "unaltered”, mafic volcanics consist of quartz, albite, chlorite,
actinolite, epidote and carbonates. However alteration results in development of muscovite
and sulfides and destruction of actinolite and epidote (Section 3.6; see also Phillips et al,
1983; Groves and Phillips, 1987). Epidote and actinolite are not found in any of the
weathered profiles at Panglo, probably due to their susceptibility to weathering (e.g.
Loughnan, 1969). However the widespread occurrence of muscovite (which is not easily
weathered) in weathered mafic volcanics suggests that pervasive alteration of volcanics at
Panglo is common. Furthermore the association of muscovite (and its associated elements,
K, Ba and Rb) with chalcophile elements in portions of mafic profiles and low muscovite and
low chalcophile element contents elsewhere (e.g. PSRC 226, Table 2 and Fig 2) suggests that
the pre-weathering alteration of mafic volcanics is patchy. In addition the presence of only a
thin interval of mineralization in PSRC 226 and thicker, high grade mineralization in PSRC
239 where muscovite (i.e. alteration) is more extensive (Fig 5) may imply that the
mineralization at Panglo is related to pre-weathering alteration. If this is so, the Au has
probably not moved far and potassic alteration (mica-development) associated with primary
Au mineralization would appear to be unaffected by subsequent weathering and may indicate
areas where secondary Au mineralization may be expected at Panglo. Similarly chalcophile
elements (including pathfinder elements like As and W) are retained within secondary oxide

phases, especially goethite (Table 14), and hence still show a relationship to Au.
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4.3 Calcrete zones

As no calcrete was found above shale profiles at Panglo (Scott, 1989a), calcrete appears
to be restricted to mafic and ultramafic profiles at Panglo. Thus a model involving
movement of the alkaline earths (derived from weathering volcanics) to the surface and their
deposition as carbonates under arid conditions appears to be a reasonable explanation for the

surficial carbonate formation (cf. Lintern, 1989).

The greater thickness of the calcrete zone in PSRC 238 and PSRC 239 (i.e. along
Section 3900N) that at other locations probably reflects the higher topographic level at the
top of these holes (RL=346m) than at the other locations along Sections 4200N and 4300N
(RL=343-344m). If this is so, these profiles are the most complete at Panglo, with the others
being partially stripped subsequent to calcrete formation.

Because the reverse circulation drilling was inclined at 60°E for the holes reported by
Scott (1989b) and in this report, the calcrete zone of PSRC 226 (Au = 0.11 ppm) occurs
almost directly above mineralization in PSRC 227 (Fig 10; Section 4300N). Similarly along
Section 3900N the calcrete zone in PSRC 238 (Au = 0.12 ppm) occurs vertically above
mineralization in PSRC 239 (Fig 10). Because these calcrete sections have higher Au
content than adjaccnt calcretes which overlie barren rocks, the results are similar to those
reported along Section 4200N (Scott, 1989b). Thus Au values 20.10 ppm in calcrete appear
to overlie Au mineralization at depth at Panglo although further study is required to more

fully evaluate this feature.

If the calcrete is formed from alkaline earth metals derived from underlying rocks, as
suggested above, the presence of higher grade Au and associated elements, As, Mo, Sb, Sn
and W (Tables 2 and 6; Scott, 1989b), in the calcrete directly above mineralization may
imply similar derivation for these elements. Thus Au >0.10 ppm in surficial calcrete could
be a significant guide to underlying mineralization in predominantly volcanic rocks at Panglo

(see Lintern, 1989 for a more detailed discussion of the calcrete-Au association).
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5. CONCLUSIONS

Mafic and ultramafic volcanics in the Panglo area generally have a calcrete zone
developed above them. This zone is generally ferruginous and is characterized by elevated
As, Ba, Cr, Mo, Sb, Sr, V and Zr, with low grade Au (~0.05 ppm) also present. However
where mineralization occurs at depth higher Au grades (>0.1 ppm) and higher levels of As,
Mo, Sb, Sn and W occur.

Ultramafic rocks generally show retention of chlorite and talc throughout the profile,
although they may be somewhat diluted in abundance in the calcrete zone and chlorite may
degrade to vermiculite in the upper part of some profiles. Thus ultramafic profiles are
generally characterized by abundant Mg, Cr and Ni throughout (e.g. Fig. 7). (However the
location of the holes PSRC 230 and PSRC 309 within the intensely weathered central shear
zone at Panglo leads to destruction of chlorite-vermiculite and talc within these holes.) The
elements S, Ag, As, Cu, Mo, Sb, W and Zn are found associated with the Au mineralization
within ultramafic volcanics and sometimes for ~5 m into the hanging wall. Mn oxides may

also be present in the mineralized zone.

Beneath the calcrete zone in mafic volcanics the rocks often have abundant mica and
hematite is present as well as goethite. Talc, chlorite-vermiculite and smectitic clays which

characterize ultramafic rocks are not well developed in mafic rocks.

In highly mineralized mafic volcanic profiles, a thick kaolinite/muscovite (or leached
saprolite) zone is present above mineralization and is characterized by high K, Ba, As and W
contents (e.g. Fig. 8). Barren holes show extensive development of paragonite which is
especially abundant low in the profile (e.g. Fig. 9). Although chalcophile elements may be
present in the more muscovite-rich upper part of the profile their abundances drop in the
paragonite-rich part. Mineralization in mafic volcanic profiles is at least partially associated
with high Si, K, Mn, As, Ba, Co, Cr, Mo, W and Zn contents. These associations are, at least
in part, due to the association of muscovite and Mn oxides with the gold but the signiﬁcanf

pathfinders for Au (e.g. As and W) are present in Fe oxides.
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The association of secondary Au mineralization and extensive muscovite development
(a primary alteration feature) in weathered volcanic profiles at Panglo has obvious

exploration potential and hence should be investigated further.

6. ACKNOWLEDGEMENTS

The management of the Exploration Division of Pancontinental Mining Ltd. is thanked
for a willingness to provide samples, results and plans of the Panglo deposit. In particular the
assistance of, and discussions with, Bob Howard are acknowledged. Members of the Project

241 team are also thanked for valuablc discussions.

X-ray diffractograms were run by A.R. Home. Assistance with electron microprobe
determinations was given by D.H. French and K.M. Kinealy. Chemical analyses were
performed by L.E. Dotter, H.R. Han, H. Orban and A. Martinez. Diagrams have been
prepared with the assistance of I.D.M. Robertson, A. Sheehan and B.L. Dickson (CSIRO
Institute of Minerals, Energy and Construction).

7. REFERENCES
Groves, D.I. and Phillips, G.N., 1987. The genesis and tectonic control on Archaean gold
deposits of the Western Australian Shield - a metamorphic replacement model. Ore

Geology Reviews 2:287-322.

Hallberg, J.A., 1984. A geochemical aid to igneous rock type identification in deeply
weathered terrain. J. Geochem. Expl. 20:1-8.

Lintern, M.J., 1989. Study of the distribution of gold in soils at Mt Hope, Western Australia.

(AMIRA P241: Weatering Processes) CSIRO Division of Exploration Geoscience
Restricted Report 24R.

21




Llorca, S.M., 1989. Mineralogy and geochemistry of the Glasson Gold Deposit, Callion,
Yilgamn Block, W.A. (AMIRA P241: Weathering Processes) CSIRO Division of

Exploration Geoscience Restricted Report S8R.

Loughnan, F.C., 1969. Chemical weathering of the silicate minerals. American Elseveir
Publishing Co. Inc., New York. (154 pp).

Neall, F.B. and Phillips, G.N., 1987. Fluid-wall rock interaction in an Archean hydrothermal
gold deposit: a thermodynamic model for the Hunt Mine, Kambalda. Econ. Geol.
82: 1679-1694.

Phillips, G.N. 1986. Geology and alteration of Golden Mile, Kalgoorlie. Econ. Geol. 81:
779-808.

Phillips, G.N., Groves, D.I. and Clark, M.E., 1983. The importance of host-rock mineralogy
in the location of Archaean epigenetic gold deposits. Spec. Publ. Geol. Soc. S. Afr. 7:
79-86.

Scott, K.M., 1989a. Mineralogy and geochemistry of weathered shale profiles at the Panglo
Gold Deposit, Eastem Goldfields, W.A. (AMIRA P241: Weathering Processes)
CSIRO Division of Exploration Geoscience Restricted Report 32R.

Scott, K.M., 1989b. Mineralogy and geochemistry of weathered mafic/ultramafic volcanics
from Section 4200N at Panglo, Eastern Goldfields, W.A. (AMIRA P241:

Weathering Processes) CSIRO Division of Exploration Geoscience Restricted Report
42R.

Scott, K.M., 1990. The mineralogical and geochemical effects of weathering on shales at the
Panglo Deposit, Eastern Goldfields, W.A. (AMIRA P241: Weathering Processes).
CSIRO Division of Exploration Geoscience. Restricted Report 171R.

22




14

Table 1. Chemical composition of samples, poorly mineralized drill hole PSRC 226 (majors, wt%; minors, ppm)

Sample No. 38000 38001 38003 38007 38011 38017 38019 38021 38028 38033 38035 38039 38041 38043 38045
Depth (m)  0-1 1-2 2.3 6-7  10-11 16-17 18-19 20-21 24.25 30-31 32-33 36-37 38-39 40-41 42-43
Si02 47.5 45.3 56.7 477 40.9 34.6 78.7 34.8 376 373 40.0 319 34,9 34.1 311
Al,04 715 8.85 102 140 166 182 6.03 195 286 296 228 210 275 265 25.0
Fey03 284 1717 11.9 160 199 186 827 219 124 115 137 18.7 208 184 18.6
MgO 192 788 673 769 280 594 012 052 059 055 074 041 0.19 0.57 0.48
Ca0 272 182 <0.04 <0.04 003 <004 <0.04 005 <0.04 <004 013 0.07 <0.04 <0.04 0.07
Na,O 0.42 1.40 140 109 314 314 063 263 174 221 311 2.88 1.08 226 5.00
K,0 025 0.10 <0.04 » 1.16 347 29 197 0.36 097 094 0.31
TiO, 050 059 055 050 056 042 046 070 176 161 127 1.23 120 124 1.1t
MnO 006 006 <004 0.06 009 0.09 1.06 308 054 0,25 047 0.34 033 0.8 0.19
S04 <0.1 > 031 030 <00 027 019 017 046 034 <0.1 0.24 0.40
Ag 0.1 0.1 <0.1 > 0.7 2 0.1 0.5 0.2 <0.1 0.2 <0.1 <0.1
As 260 95 84 65 220 270 560 1480 680 350 790 240 180 240 55
Au 0.07 0.14 0.10 0.01 0.02  0.02 0.01  <0.01 001 <001 <001 <0.01 <0.00  0.01 <0).01
It o0 160 6l 28 <5 12 510 1750 630 720 530 72 270 260 68
Co 26 33 23 32 35 38 800 1960 150 93 180 44 79 45 41
Cr 1780 2510 2410 2270 4730 4750 950 150 330 330 400 260 280 320 250
Cu 92 49 33 " 66 83 86 180 420 92 130 140 140 170 130 130
Ga 20 15 7 7 i 5 3 7 20 20 15 15 15 15 10
Ge 1 2 1 1 1 2 2 1 1 1 1 2 2 <! 3
Mo 4 { 2 0.6 1 <0.3 2 2 0.3 <0.3 3 <03 >
Ni 240 710 550 960 920 1160 640 1380 320 280 400 250 300 220 230
Pb <50 <50 <50 63 64 77 51 95 100 110 4 110 110 79 63
Rb 11 6 <5 4 35 91 78 53 10 28 28. 7
Se 24 23 17 37 45 57 30 64 85 72 68 63 66 75 65
Sn 5 S 5 3 6 8 2 5 3 2 s 1 t <t 1
Sr 70 40 1 6 17 13 8 26 24 18 32 17 13 12 21
Y 520 210 140 190 230 180 95 220 480 430 360 360 420 400 380
Y 7 5 2 4 5 9 7 16 19 13 13 1 14 13 10
W <10 » 30 200 10 <10 20 <10 >
Zn 45 47 31 51 62 88 100 530 230 160 150 120 280 110 100
Zr 59 43 33 26 25 33 14 89 100 91 70 67 69 63 61
TifZe 51 81 100 120 130 76 64 47 110 110 110 110 110 120 110

Note P,O5 <0.1% except 38021 where PyOs = 0.13%



ve

Table | Cont'd

38069

Sample No. 38047 38049 38053 38055 38059 38061 38062 38063 38064 38065 38066 38067 38068
Depth(m) - 44-45 46-47  49-50 51-52 55.56 57-58 58-59 59-60 60-61 61-62 62-63 ~63-64 64-45 65-66
$i0, 4.7 429 428 444 466 435 575 523 452 579 645 568 684 645
Al,04 209 168 219 204 197 207 139 189 148 142 125 107 124 125
Fe,04 162128 173 148 141 146 114 150 146 123 864 886 102 102
MgO 035 086 034 046 047 060 045 044 080 067 062 095 022 049
Ca0 <0.04 0.0 <0.04 005 <0.04 — 008 <0.04 >
N2,0 276 634 255 315 305 341 360 113 658 249 256 568 044  1.85
K,0 004 007 008 033 033 081 178 247 147 238 196 146 145 133
TiO, 094 075 102 093 08 096 060 087 065 050 044 037 054 055
MnO 0.7 017 029 029 034 033 049 062 043 045 021 020 050 044
SO; 022 065 020 039 029 031 019 <01 048 022 0.19 0.50 <0.1 015
Ag <00 <01 <01 01 <01 <01 02 <001 <01 06 02 0.1 01 01
As 29 41 40 130 065 230 270 360 380 280 220 320 710 850
Au <001 001 001 002 <000 002 280 029 029 016 048 054 005 006
Ba 9 3636 91 89 210 590 780 620 800 670 690 640 710
Co 2435 130 85 90 92 380 110 8 160 110 82 250 160
Cr 190170 240 200 190 260 440 260 350 360 290 260 140 230
Cu {30120 200 160 150 140 230 140 140 180 110 110 150 180
Ga 2010 15 1S 40 30 20 25 20 25 20 20 20 20
Ge 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Mo <03 > 04 08 1 08 08 08 2 2 2 1
Ni 170170 240 200 200 230 260 230 160 190 130 120 180 160
Pb 61 <50 64 61 60 59 <50 55 <50 52 56 <50 75 57
Rb S <5 <5 12 12 24 57 70 sS4 7 §7 51 40 38
Sc 53 48 67 64 59 61 46 57 49 39 28 33 39 3
Su ! ! 1 I 1 2 3 1 1 2 5 1 <l 1
St 25 1219 1s 15 21 19 38 20 20 23 1S
v 330 240 200 290 250 300 240 330 280 190 130 160 210 210
Y 5 3 7 9 8 10 12 15 14 14 10 10 110
w <10 > 15 30 20 25 25 30 40 60 200
Zn 6655 130 93 73 110 150 110 200 470 250 220 110 110
Zr 5240 53 50 46 53 46 52 41 63 66 50 39 39
TifZs 1O 110120 110 120 110 78 100 83 48 39 44 85 85




Table 2. Average compositions for zones with PSRC 226 {majors, wt%; minors; ppm)

Rock type ULTRAMAFIC MAFIC SHALE MAFIC
Zone Calcrete  Kaol/goe Kaol/musc Qtz-poor Kaol  Mineralized Mineralized Foorwall
Depth (m) 0-2 2-19 19-36 36-44 44-58 58-61 61-64 64-66
No of .
samples 2 4l 42 4 6 3 3 2
8io, 464 449 374 330 442 51.7 59.7 66.5
AlyO4 8.00 14.8 25.1 26.5 20.1 159 125 125
Fe504 23.1 16.6 149 19.1 150 13.7 993 10.2
MgO 4.90 5.79 0.60 041 0.51 0.56 0.75 0.36
CaO 226 0.05 0.06 . 0.05 0.04 0.04 <0.04 <0.04
Nay,0 0.91 2.19 242 2.81 349 377 358 1.15
K50 0.18 <0.04 238 0.65 0.28 1.19 1.93 1.39
TiOy 0.55 051 134 122 0.91 0.71 044 0.55
MnO 0.06 0.07 0.42) 0.26 0.27 0.51 0.29 0.47
SO3 <0.1 0.18 0.27 0.26 0.34 024 030 0.10
Ag 0.1 <0.1 0.7 <0.1 <0.1 0.1 03 0.1
As 180 160 (610) 180 89 340 270 780
Aun 0.11 0.04 <0.01 <0.01 0.01 1.13 039 0.06
Ba 430 26 (630) 170 79 660 720 680
Co 30 32 (140) 52 76 190 120 210
Cr 2150 3540 300 280 210 350 300 190
Cu 70 67 (120) 140 150 170 130 170
Ga 18 7 16 14 22 22 2 20
Ge 2 1 1 2 2 2 2 2
Mo 3 0.9 14 0.3 0.3 0.9 1.6 1.5
Ni 480 900 (330) . 250 200 220 150 170
Pb <50 57 100 90 55 <50 50 66
Rb 9 <5 64 18 9 60 60 39
Sc 24 39 72 67 59 51 33 38
Sn 5 6 4 <l 1 2 2 1

Sr 42 8 20 14 15 24 19 13
v 360 190 370 390 280 280 160 210
Y 6 5 15 13 7 14 13 11
w <10 <10 (12) <10 <10 25 32 130
Zn 46 58 (180) 150 88 150 310 110
Zr 51 29 88 65 49 60 39

48

1 Quz-rich sample (38019) excluded from average
Data from Mn-rich sample (38021) excluded from averages in parentheses
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Table 3. Chemical composition of samples, mineralized drill hole PSRC227 (majors, wt%; minors, ppm)

Sample No. 38070 38071 38073 38075 38079 38081 38085 38089 38091 38093 38095 38099 38103 33105
Depth (m) 01 12 34 56 89 10-11 1415 18-19 20-21 2223 2425 2829 31-32 33-34
Si0, 503 423 467 47.0 507 494 476 491 488 496 500 621 477 483
Aly05 860 840 113 119 813 665 762 790 657 741 685 745 781 675
Fe)O3 277 258 133 135 130 112 119 119 12 17 114 107 115 1L
MgO 134 632 116 124 162 175 168 170 183 178 183 872 177 189
Ca0 221 259 005 <0.04-——> 004 <0.04 >
Na,0 024 097 204 173 075 152 159 100 175 135 L17 127 162 154
K,0 046 039 008 006  <0.04 , >
Ti0, 0.57 048 039 043 034 034 037 041 033 037 035 035 039 OM
MnO 008 008 005 006 008 025 041 015 033 019 015 019 023 0.7
S0, <0l 013 006 041 <00 <00 017 <01 ~
Ag <0.1 <0.@ <01 01 <00 <00 01 <Ol > 0.1 0.1 01
As 150 200 56 37 17 8 17 13 29 15 19 29 26 32
Au 0.03 0.04 <0.0t >
Ba 150 200 56 37 17 8 17 13 29 15 19 29 26 32
Co 22 37 45 47 63 210 250 110 150 120 110 78 120 100
Cr 1440 2070 2750 2520 2200 2300 2030 2170 2400 2170 2640 1650 2110 2190
Cu 66 62 38 50 713 71 57 60 61 66 59 35 75 48
Ga 25 20 15 20 15 15 10 8 6 10 10 15 10 8
Ge 2 2 2 2 2 2 3 2 5 2 2 2 2 2
Mo 3 6 <0.3 > 0.3 <03 <03
Ni 170 510 920 1080 1350 2240 2840 2640 2470 2080 2090 1060 1940 1600
Pb <50 - >
Rb 19 7 <5 4
Sc 25 28 31 36 32 27 27 31 25 28 27 24 30 30
Sn S 4 3 5 3 3 3 2 8 3 4 4 2 3
Sr 71 64 14 10 <5 9 16 6 10 9 7 9 10 10
v 440 410 140 130 110 89 120 120 130 120 120 130 140 120
Y 10 72 2 4 3 11 9 9 10 8 11 11 13
w <10 >
Zn 47 42 42 48 63 130 130 110 90 79 81 72 84 69
Zr 81 49 22 20 18 16 21 23 16 19 18 16 19
TifZe 42 80 110 130 110 130 110 110 130 120 120 130 120 110




Le

Table 3 Cont'd

Sample No. 38107 38111 38115 38119 38123 38125 38128 38129 38131 38133 38135 38137 38138 38139 38141 38143
Depth (m) 35-36 39-40 4344 47-48 51-52 5354 5455 5556 57-58 59-60 61-62 6364 6465 65-66 6768  69-70
Sio, 509 490 487 450 411 442 463 504 462 464 352 374 364 440 47.6 42.2
AlO4 573 584 585 9.04 941 9.08 749 121 167 211 208 210 235 209 19.4 217
Fep03 106 106 109 121 141 140 119 218 188 154 162 169 206 163 162 167
MgO 201 201 192 184 127 179 201 185 048 037 114 1.07 045 0.44 0.35 0.60
Cz0 <004 026 025 <0.04 > 005 <0.04 -
Nay0 LI6 117 156 131 423 128 128 155 210 160 468 379 220 220 204 236
K,0 <0.04 > 035 071 071 125 124 072 042 013 075
TiO, 031 032 031 047 046 040 030 041 105 135 126 130 151 139 127 138
MnO 017 018 020 021 034 027 020 043 039 041 046 029 027 034 028 026
S0; <01 » 030 <00—————> 020 042 049 026 018 021 018 017
Ag 01 01 0l 0f 01 0l 0l 08 03 02 02 02 0l 01 0l 0.1
As 3241 st 35 220 230 140 1380 760 1050 460 530 150 52 39 190
Au <0.01 > 001 021 064 188 003 071 252 184 093 008 001 0.5
Ba 3241 51 35 220 230 140 1380 760 1050 460 530 150 52 39 190
Co 95 97 93 94 110 98 130 220 130 190 67 73 59 45 48 51
Cr 2180 2320 2430 2210 3130 2770 2790 1600 290 180 460 550 310 220 220 350
Cu 40 47 34 3y 70 59 60 350 150 130 100 120 120 86 94 110
Ga 6 6 8 15 15 10 10 30 - 50 S0 40 40 50 40 40 40
Ge 2 2 2 2 3 3 3 4 4 6 2 2 6 2 2 3
Mo <03 — 2 2 1 2 03 03 1 2
Ni 1620 1530 1600 1940 1490 2500 3270 970 450 360 250 310 350 290 170 250
Pb <50 > 8 15 6 13 171 66 60 72
Rb <5 > 11 21 18 45 40 21 13 <5 22
Se %6 27 29 35 40 32 30 39 54 55 6 57 6 55 50 54
Sn 3.3 2 3 s 3 2 3 2 2 4 4 3 2 1 2
Sr 8 9 10 5 16 6 <5 10 12 14 29 21 17 17 13 16
v 120 150 110 160 150 150 130 220 350 350 350 350 410 350 340 360
Y 4 2 6 10 14 6 4 19 27 23 18 18 19 12 8 15
w <10 —> 100 30 30 30 40 20 <10 <10 10
Zn 6 6 71 76 91 290 40 420 170 140 160 19 90 97 73 110
Zr 14 14 16 25 24 20 17 41 62 79 85 92 89 85 76 87
Tifds 130 140 110 64 110 120 110 61 100 100 88 85 100 100 100 95




Table 4. Average compositions for zones within PSRC227 (major, wt%; minors, ppm)

Rock type ULTRAMAFIC MAFIC
Zone Calcite  Chlorite- Hanging Mineralized Mineralized Footwall
vermiculiteftale  wall
Depth 0-3 3-49 49-54 54-56 56-65 65-70
No. of
samples 2 15+ 2 2 5 3
Sio, 463 48.6 427 482 403 46
Aly)O4 855 7.69 9.25 8.80 20.6 20.7
Fey04 2638 11.7 14.1 169 175 164
MgO 383 174 153 100 0.70 046
Ca0 240 0.07 <0.04 <0.04 <0.04 <0.04
Na,0 0.61 142 2.76 142 2387 220
K,0 043 <0.04 <0.04 - 0.18 0.93 043
TiO, 0.53 036 043 036 129 135
MnO 0.08 0.19 0.31 0.32 036 029
SO3 <0.1 <0.1 0.15 <0.1 025 0.19
Ag <0.1 <0.1 0.1 0.5 0.2 0.1
As 180 29 230 760 590 93
Au 0.04 <0.01 0.11 2.26 121 0.08
Ba 350 8 20 200 360 93
Co 30 110 100 180 100 48
Cr 1800 2300 2900 2200 360 260
Cu 64 54 65 210 120 97
Ga 23 11 13 20 46 40
Ge 2 2 3 4 5 2
Mo 5 <0.3 <0.3 1 1 1
Ni 340 1900 2000 2100 340 220
Pb <50 <50 <50 <50 82 66
Rb 13 < <5 7 29 13
Sc 27 29 36 35 58 53
Sn 5 3 4 3 3 2
Sr 55 8 3 5 15 13
v 430 130 150 180 360 350
Y 9 7 10 12 21 12
w <10 <10 <10 52 30 <10
Zn 45 80 190 430 150 93
Zr 65 19 22 29 81 83

* Excluding qtz-rich sample 38099
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Table 5. Chemical composition of samples, barren hole PSRC238 (majors, wt%j; minors, ppm)

Sample No. 39102 39105 39110 39115 39131 39137 39147 39153 39163 39173
Depth (m) 0-1 34 89 13-14  27-28  33.34 . 43-44 4849 5859 68-69
Si0, 26.6 331 367 375 376 420 46.7 56.8 463 552
AlyO3 9.69 149 209 284 26.3 249 19.8 18.8 182 162
Fe504 39.8 379 29.1 16.7 19.2 18.0 159 13.1 142 149
MgO 0.84 043 0.26 0.22 030 024 0.39 031 0.63 0.38
Ca0 8.79 0.74 <0.04 —> 0.07
NayO 0.18 041 053 0.71 240 1.58 246 1.75 4.07 226
K50 0.23 0.56 2.00 1.19 125 158 024 149 0.15 1.26
TiO, 054 049 . 092 1.21 1.09 1.04 0.81 0.84 0.79 0.89
MnO 0.04 <0.04 <0.04 0.06 0.16 030 032  0.15 027 024
SO, 0.10 022 019. 034 0.26 0.13 022 <0.1 037 0.20
As ‘ 390 700 370 370 440 260 84 260 35 660
Au 0.19 0.05 0.11 0.01 0.01 0.01 <0.01 >
B 80 150 60 40 50 60 60 60 60 50
Ba 380 490 530 280 520 330 150 1220 86 500
Co 15 21 11 47 23 15 29 18 81 79
Cr 790 620 520 240 330 160 200 220 230 280
Cu 100 90 60 210 150 160 130 150 170 220
Ga 15 20 15 20 30 20 15 15 15 15
Ge 1 1 2 2 2 2 2 1 2 1
Mo 3 3 <0.1 03 0.3 03 0.5 03 0.8 1
Ni 110 120 110 250 260 210 190 130 350 190
Pb 53. <50 -—>
Sb 20 10 10 10 <10 >
Sc- 43 44 52 69 74 73 52 51 50 52
Sn 3 3 1 0.5 0.3 0.3 0.3 0.3 0.6 1
Sr 74 40 26 26 69 71 26 73 86 62
v 730 490 470 410 390 370 270 320 270 270
w 10 15 15 20 15 10 10 10 10 15
Y 7 5 8 10 10 11 11 13 18 20
Zn 26 22 25 84 210 63 69 69 150 130
Zr 110 86 62 64 60 54 41 40 42 39
Ti/Zr 29 35 89 110 110 120 120 130 110 140
Note P,04 <0.1%; Ag <0.1 ppm

|
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Table 6. Average compositions for zones within PSRC238 (majors, wi%; minors, ppm)

Rock type MAFIC VOLCANIC
Zone Calcrete Kaol/musc Kaol/paragonite  Talc/smectite
Depth (m) 0-8 8-48 48-63 63-69
No of ’
Samples 2 5 2 1
Si0, 29.8 40.1 51.6 55.2
AlH)O4 123 24.1 18.5 162
Fey03 38.8 19.8 136 149
MgO 0.64 0.28 047 038
Ca0 4.77 <0.04 <0.04 0.07
Nz2,0 030 1.54 291 226
K50 0.40 1.25 g 0.82 1.26
TiO, 052 1.01 ' 0.82 0.89
MnO <0.04 0.17 0.21 024
SO, 0.16 0.23 0.19 020
As 550 310 150 660
Au 0.12 0.03 <0.01 <0.01
B 120 50 60 50
Ba 440 360 650 500
Co 18 25 50 79
Cr 710 290 230 280
Cu 95 140 160 220
Ga 18 20 15 15
Ge 1 2 2 1
Mo 3 03 0.6 1
Ni 120 200 240 190
Sb 15 <10 <10 <10
Sc 44 64 51 52
Sn 3 0.4 0.5 1
Sr 57 44 80 62
v 610 380 300 270
w 13 14 10 15
Y 6 10 16 20
Zn 24 90 130 130
Zr 98 56 41 39

Note P205 <0.1%; Ag <0.1, Pb <50 ppm
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Table 7. Chemical composition of samples, mineralized hole PSRC 239 (majors, wt%; minors, ppm)

Sample No. 39175 39179 39181 39183 39191 39201 39223 39235 39243 39249 39251 39257
Depth (m) 0-1 3-4 5-6 7-8 15-16  25-26  46-47  56-57 64-65 70-71 72-73  78-79
Si02 29.1 26.5 ' 26.2 37.0 34.8 38.3 494 46.6 544 723 485 53.1
AlyO4 10.2 11.9 15.3 28.3 29.8 27.1 20.8 213 15.2 7.87 17.3 13.8
Fe,03 359 40.1 43.6 20.2 19.2 18.2 11.1 9.69 16.0 123 154 20.6
MgO 0.86 0.82 0.33 0.17 0.21 0.35 0.52 0.70 0.55 0.23 068 0.50
Ca0 9.33 5.89 0.27 <0.04 >
Na,0 0.23 0.35 0.37 0.85 0.97 0.96 2,72 3.57 1.95 0.88 -3.38 0.78
K,0 0.23 0.19 0.20 0.59 232 3.59 2.16 3.58 1.82 1.08 111 1.96
Ti0, 0.49 0.46 0.36 0.92 1,77 1.66 1,19 1,22 0.57 027 078 0.86
MnO 0.04 <0.04 > 0.14 0.15 . 017 0.40 033 <0.04 0.05
503 <0.1 0.12 0.36 0.24 0.23 0.13 0.24 0.33 0.19 <0.1 0.30 0.40
As 300 420 590 610 530 2450 380 670 460 760 310 340
Au 0.08 0.09 0.02 0.01 <0.01 0.01 <0.01 0.01 n 084 047 0.61
B 60 100 120 120 200 80 80 80 280 40 60 100
I 410 400 550 200 240 560 . 300 700 510 350 180 280
Co 18 21 15 10 18 13 19 62 97 80 19 260
Cr 760 700 530 450 360 380 260 250 630 310 620 750
Cu 110 110~ 67 42 160 170 110 150 170 180 80 390
Ca 30 15 15 30 30 20 15 15 15 8 8 20
Ge 1 0.5 1 2 2 0.1 1 1 1 0.3 1 2

Mo 3 3 2 1 0.8 0.2 0.5 0.2 10 1.5 1.5 3

Ni 140 140 100 120 400 290 160 200 290 320 140 780
Pb 51 58 <50 > 58 <50 <50 140
Sb 15 15 15 <10 > 30

Sc 49 51 36 34 75 93 48 57 35 23 45 45

S 1 2 1 3 1 1 1 1 5 11 5

Sr 94 76 32 31 39 25 27 34 24 12 17 16

% 650 660 610 410 510 510 320 370 200 110 260 270
Y 10 10 10 20 20 30 10 10 60 30 10 40
W 8 8 4 7 19 17 15 26 19 14 13 31

Zn 28 27 42 14 69 110 37 64 320 240 170 1530
Zr 100 120 98 150 110 93 - 70 73 79 43 60 82

TifZr 30 23 22 37 96 110 100 100 43 ' 78 62

Note PyO5 < 0.1%; Ag <0.1 ppm except in 39257 where Ag = 10 ppm



Table 8. Average compositions for zones within PSRC 239 (majors, wt%; minbrs, ppm)

Rock type MAFIC SHALE MAFIC
Zone Calcrete Kaol/musc Mineralized Footwall
Depth (m) 0-7 7-60 60-72 72-79
No of

samples 3 5 2 2
Si02 273 412 634 50.8
A1203 125 - 255 115 155
Fey04 39.8 15.7 14.1 180
MgO 0.67 039 039 0.59
Ca0O 5.16 <0.04 - <0.04 <0.04
NazO 032 1.81 142 2.08
K20 0.21 245 145 1.54
Ti02 044 135 042 0.82
MnO 0.04 0.10 037 0.04
SO3 0.18 0.23 0.12 035
As 440 930 610 330
Au 0.06 <0.01 2.28 0.54
B 90 110 160 80
Ba 450 400 430 230
Co 18 24 89 140
Cr 660 340 470 ) 690
Cu 96 130 180 240
Ga 20 22 12 14
Ge 0.8 1 0.7 1.5
Mo 3 0.5 6 2
Ni 130 230 300 460
Pb <50 <50 <50 82
Sb 15 <10 <10 18
Sc 45 61 29 45
Sn 1 1 3 3
St 67 31 - 18 17
\% 640 420 160 270
w 10 I8 45 25
Y 7 17 17 22
Zn 32 59 280 850
Zr 110 99 61 71

Note: Ag<0.1 ppm
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Table 9. Chemical composition of samples, barren hole PSRC309 (majors, wt%; minors ppm)

Sample No. 48174 48178 48187 48197 48205 48209 48215 48225 49233 49239 48248
Depth (m) 1-2 4-5 11-12 15-16 22-23 26-27 32-33 . 42-43 ,48-49 54-55 63-64
AJ2O3 19.5 21.5 21.2 19.8 20.0 16.6 19.1 18.4 18.1 15.2 18.2
Fe203 26.3 14.0 135 13.7 16.3 335 159 20.0 17.7 15.6 15.0
MgO 0.22 0.15 0.42 0.20 0.39 0.34 0.18 0.54 0.15 0.46 0.27
Ca0 0.07 0.04 0.12 0.07 0.09 0.04 0.04 0.14 0.05 0.09 0.06
Na,O 0.33 0.73 0.92 0.69 1.05 1.19 1.23 3.57 0.69 2.79 1.62
K70 0.11 0.04 1.14 0.16 0.33 2.06 0.65 1.18 1.06 1.29 0.90
(TiOz) 0.95 0.70 0.43 0.39 0.55 034 093 0.74 0.71 0.59 0.88
P04 0.03 0.03 0.04 <0.02 0.03 0.29 <0.02 0.05 0.06 0.10 0.10
MnO 0.01 0.08 0.07 0.17 0.11 0.11 0.24 031 0.24 0.68 0.30
S04 0.08 0.15 0.25 0.15 024 0.26 0.14 045 0.07 0.32 0.16
Au 0.05 <0.01 <0.01 0.01 0.02 0.01 0.01 <0.01 0.01 0.02 0.22
(Ba) 130 89 920 190 250 340 64 280 340 440 140
Co 10 11 12 13 13 38 11 30 18 280 74
Cr 1330 820 960 770 990 570 240 430 400 280 280
Cu 64 150 84 100 120 610 140 180 160 230 300
Ni 84 220 150 140 350 250 190 200 170 180 180
Pb <50 - > 61 <50 53 <50 —>
Sc 34 40 56 38 40 51 52 46 48 52 55
Sr 11 6 9 7 14 25 47 53 58 47 50
Vv 450 210 270 220 240 250 340 340 320 220 320
Y 4 7 8 5 6 12 10 12 9 15 19
Zn 34 120 71 50 1o 430 66 250 240 530 130
(Zr) 54 43 52 44 53 100 68 79 67 82 67
TifZr 10 98 49 53 62 19 82 56 64 43 79
Note:  All analyses except Au by 1CP,

thus limits of detection may be different from other analyses in preceding tables.
Values in parentheses possibly affected by incomplete dissolution of sample (see text)



Table 10. Average compositions for zones within PSRC309 (majors, wt%; minors, ppm)

Rock type ULTRAMAFIC MAFIC

Zone Calcrete Kaol/goe Kaol/musc Kaol/parag
Depth (m) 0-1 1-23 23-36 36-64
No.of

samples 1 4l 2 42
AlyO4 195 20.6 17.8 175
Fey04 26.3 144 247 17.1
MgO 0.22 0.29 0.26 036
Ca0 0.07 0.08 0.04 0.09
Nay)O 033 0.85 ' 121 217
K50 0.11 0.18) 136 1.11
TiO, 0.95 052 0.64 0.73
P,04 0.03 0.03 0.15 0.08
MnO 0.01 0.11 0.18 038
S04 0.08 020 0.20 02s
Au 0.05 0.01 0.01 (0.01)
Ba 130 (180) 200 300
Co 10 12 25 100
Cr 1330 890 410 350
Cu 64 110 380 220
Ni 84 220 220 180
Sc 34 ' 44 52 50
Sr 11 9 36 52
v 450 240 300 300
Y -4 7 11 14
Zn 34 88 250 290
Zr 54 48 86 74
Note: IDara from mica-rich sample 48187 excluded from averages in parentheses

2Daa from gold-bearing sample 48248 excluded from averages in parentheses
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Table 11. Chemical composition of fresh mafic volcanics, Pangio (majors, w1%; minors, ppm)

Sample No. 108064 108066 108067 108070 108071

Drill Hole PSRCD232  PSRCD306 ~ PSRCD306  PSRCD309  PSRCD309  Average
Depth (m) 136.5 128.5 147 129.3 130

Sio, 45.1 443 47.0 476 464 46.1
Al,0O3 144 15.7 152 14.8 153 15.1
Fe,04 129 9.98 921 11.7 112 11.0
MgO 11.2 3.53 6.74 6.94 6.45 6.98
Ca0 3.80 10.6 7.78 119 133 9.48
Na,O 1.71 2.40 2.02 2.31 1.82 2.05
K,0 <0.04 1.52 0.92 <0.04 <0.04 0.50
TiO, 0.79 0.75 0.71 0.72 0.73 0.74
MnO 0.13 0.23 0.14 0.19 0.18 0.17
SO; <0.1 0.70 <0.1 0.15 0.17 0.22
Ag 0.3 0.2 0.2 0.2 0.1 0.2
As 52 87 43 13 13 42
Au <0.01 0.01 <0.01 <0.01 <0.01 <0.01
B 5 30 30 8 10 17
Ba 10 260 130 9 15 85
Co 54 45 46 43 49 48
Cr 220 170 180 150 150 170
Cu 92 100 74 120 110 99
Ga 30 20 30 20 30 26
Ge 3 1 2 2 2 2
Mo 1 1 1 1 1 1
Ni 160 160 160 160 170 160
Sb 0.8 0.3 0.7 5 8 3
Sc 50 43 43 35 39 42
Sn 2 1 1 1 1 1
St 21 53 68 140 170 90
\Y 260 220 230 230 230 230
w 3 7 <2 2 2 3
Y 10 10 9 15 15 12
Zn 73 79 64 73 72 2
Zr 44 39 37 40 41 40
Ti/Zs 110 120 120 110 110 110

Note: Au, Sb and W contents determined by Neutron Activation Analysis
Fe and S quoted as Fe,04 and SO5 1o facilitate comparison with oxidized rocks.
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Table 12. Carbonate compositions, fresh mafic volcanics, Panglo (mol % cations)

Sample No Carbonate type Ca Mg Fe Mn
108064 Dolomite 52.1 36.5 9.36 1.97
108066 Calcite 92.2 2.2 4.03 1.53
108066 Siderite 11.3 16.8 71.5 0.35
108071 Calcite 98.2 0.34 0.85 0.56
108071 Dolomite 49.2 46.0 342 1.35
Hunt Mine, Calcite 93.7 32 2.36 0.74
Kambalda* Dolomite 50.8 33.6 14.5 1.09
* Data from Neall and Phillips (1987)
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Table 13. Trace element contents of minerals in ultramafic rocks, Panglo (ppm, unless otherwise

indicated)
Mineral Sample No. Dirill hole/ Cr Ni Cu Zn St Ba
depth(m)
a) Silicates
Vermmiculite 38081 227:10-11 1800 480 230 <100 <100 <100
Chlorite 108062 232:127.5 2500 330 140 <100 <100 <100
38125 227:53-54 3400 1100 270 250 <100 <100
38466 231:60-61 2600 890 180 360 220 <100
38472 231:66-67 1900 1100 150 410 <100 <100
Talc 108062 232:127.5 <100 560 200 <100 <100 <100
38081 227:10-11 360 260 100 <100 <100 <100
38125 227:53-54 240 410 <100 <100 <100 <100
38466 231:60-61 <100 990 150 350 180 <100
38472 231:66-67 <100 1000 <100 110 <100 <100
Kaolinite 38404 231:2-3 240 <100 <100 <100 <100 <100
38466 231:60-61 190 <100 180 270 120 <100
b) Oxides
Goethite 38081 227:10-11 8400
38125 227:53-54 8700
38404 231:2-3 4500
38466 231:60-61 4300
Rutile 38081 227:10-11 3900
38125 227:53-54 4900
38404 231:2-3 500
38466 231:60-61 4200
Ilmenite* 38466  231:60-61 180
Mn ilmenite* 38081 227:10-11 160
38125 227:53-54 340
38466 231:60-61 340
Pseudorutile 38081 227:10-11 730
38125 227:53-54 340
38404 231:2-3 330
Spinel 38466 231:60-61 4.3%

* Mn content < 1 wt%
* Mn content > 4 wt%
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Table 14. Trace element contents of minerals in mafic volcanics, Panglo (ppm, unless otherwise indicated)

(a) Silicates

Mineral Sample No.  Drill hole/ Cr Ni Cu Zn Sr Ba
depth(m)
Actinolite 108071 309:130.0 100 <100 <100 <100 <100 <100
Epidote 108071 309:130.0 <100 <100 120 <100 250 <100
Chlorite 108064 232:136.5 950 <100 <100 <100 <100 <100
108066 306:128.5 230 <100 <100 150 <100 <100
108071 309:130.0 1400 220 <100 190 <100 <100
Muscovite 38368 230:48-49 110 <100 170 260 120 890
39153 238:48-49 <100 <100 120 <100 <100 6200
39223 239:46-47 <100 <100 <100 <100 <100 680
39235 239:56-57 310 <100 <100 <100 <100 1600
Paragonite 39131 238:27-28 <100 <100 130 280 120 150
39153 238:48-49 <100 <100 180 <100 280 1000
Illite 38368 230:48-49 <100 <100 160 240 280 560
39131 238:27-28 <100 <100 130 280 <100 270
Sphene 108071 309:130.0 220 <100 <100 <100 <100 <100
Kaolinite 39131 238:27-28 <100 <100 210 310 <100 160
48225 309:42-43 <100 <100 <100 <100 <100 <100
(b) Oxides
Mineral Sample No.  Drill hole/ Cr v Ni Cu Zn Co As w
depth(m)
Hmenite 108066 306:128.5 <100 - - - - - - -
Rutile 108064 232:136.5 1600 - - - - - - -
108066 306:128.5 600 - - - - - - -
38368 230:48-49 360 - - - - - - -
39131 239:27-28 300
39235 239:56-57 570 - - - - - - -
48225 309:4243 210 - - - - - -
Spinel 38368 230:4849 7700 - - - - - - -
Goethite  diss] 38021 226:20-21 300 100 250 210 480 330 2700 1200
coll1 38021 226:20-21 <100 650 1400 3900 1600 560 1.03% <100
diss 38368 230:48-49 490 - - - - - - -
diss? 39131 238:27-28 750 - 440 790 780 - 1900 -
coll & diss? 39153 238:48-49 400 - 900 2500 600 - 3100 -
dissZ 39223 239:46-47 610 - 590 810 340 - 3200 -
col3 39235 239:56-57 160 - 450 390 270 - 1500 .
diss3 39235 239:56-57 840 - 720 420 270 - 4900 -
diss? 48247 309:62-63 580 - 340 2400 890 - 880 -
Hematite 391314 238:27-28 790 - 220 440 760 - 2100
392234 239:46-47 350 - 360 890 270 - 3700 -
Cryptomelane5 38021 226:20-21 - - 5900 5200 2300 1.44% - <100
Lithiophorite 38021 226:20-21 - - 1.75% 1.09% 1800 2.84% - <100

1 Disseminated goethite: Mn = 0.09%; colloform goethite: Mn =2.33%
2 > 10 mol% Al in goethite
Colloform goethite: Mn = 0.12%; disseminated goethite: Mn = 0.42%
4 Low Al coatent in hematite: Sb~ 110ppm
SBa=1 -5% and Pb = 1000 ppm also present

38




>S>5>>55>>2>3D>25>55>>5>>>55>53>>5>>>3>55>>>3>55>5>>>>>>>>>>>
vconﬂhﬁbm S5>55>3>>5>>>53>5>>>>>>>>5>5>>55>>>>>>>>>>5>>>>
TPPEG S0 05555555555555555555555555555555555>
S>> 2O>5>>>>>5>5>>>>>>>>>>>>>>>>>> N E&O&v
S>> 355> vvvvvvvvvvvvm_f_ocm_av*. A
S>5>>>>5>5>>>>>>>>>>>>>>> 22 N e s> MV\V‘V
>>>>>>>>5>>>>>>>>5>>>>>>>>>>>>>>>>3 >>>>
S>>5>5>53535>>555>>>55>5>35>>>>>>5>>5>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>5>>>5>>>>>>>>>>>>>>>>>>>>>>>>
>5>>>>>>5>5>35>>>>>5>5>>5>5>>>>>>>>>>>>>>>>>>>>>>>>>>
S>>3>>>55>5>5>333>>>5>>>>>>>>>>>>>>>>>>>>>>5>>5>>>>
S5>555355355>>3535>>5555>5>>>>>55>5>>>5>>>>>>>>>>>>>
SO>O5D5555D>>3>5>55>55>5>>>>>55>5>>>>53>>3>>>>>>>5>>
SO>OSOO>OSOD55O>D55>5>>>>>>D>>>55>>>>>>>>5>>5>
SS>>>>52>5O>55>5>>5>>>>>>>>>>>>>>>>5>>>>>>
S>>>5>>>5>>5>>>>>>>>>>3>>5>>>>>>>>>>>>>

SODODDDDOODOS>D>ODODOOODOOO>>>5>>>>>
B2 DDD>>>DODDSDOSDOODDD>5>>>>>
. >>>>D2>3>>>>>

>> 5
>>>5>>> g
>>>>>353>>>RR S\

SHALE

>>>>>>>>>R%N

>5>>>32555>>3%)

>>>:0 0.5 55 3%

vvvu_.um %.vvvv/ X m
>>> k= »>>>>>

vvvnW Z2:>>>>>>> ™
>>>3 W:>>>>>>>>>>>)

>>>> . 1->>>>5>>>5>5>55k

>>>:0 >E55555>5>>>>P

>>>: J W>>5>55>5555

>>>:0 = >>>555555>

>>>:5 A.vvﬁf €
2220 5 A

vvvu_._l..n vvv,,” R

>>>3 >>> , >

S35 <€ £33 S

>>>: 3 m.vvvv.g >
>>>>>sbk=>>5> S -
>>>5>5>55>5>>5555N83S
>>5>5>5>5>55>5355K88SSS

VVVVVVVVVVYV
VVVVVVVVVVYV

>>>>>35>>5>5>5>>>5>5>> > X ™55

Ty >>> > >>>>>>>>> N N> >

323223337 > > N> >5 55555 >SS
>22>> = > M:->>>>>>>>> D PSS

>5>>>55>5>535>5>>>>% Z>>>N>>>5>5>5>>>> N >

. U - N\

>>>>>>>IN>> >N
VVVVVVV/ >

o * s gs > >
o)) -8
6 I 8
=5 I £
IR 5 S.
) 2 S
T (&)
£ o0 25
= 0 5 C
o > =
N o TS o
Q.
N 2 .

39

al Mining Ltd).

t

tinen:

Fig 1. Location of sampled drill holes, Panglo (after mapping by Pancon
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KEY
Qz = Quartz

He = Hematite
Go = Goethite

Al = Alunite group mineral
Ca = Calcite

Mu = Muscovite

Pa = Paragonite

Ch = Chlorite / Vermiculite
Ka = Kaolinite

Sm = Smectitic clay

Ta = Talc

Ha = Halite

very abundant
abundant
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. significant
minor
trace
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Fig 3. Mineralogical profile through mineralized drill hole, PSRC 227.
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Fig 4. Mineralogical profile through barren drill hole, PSRC 238.
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Fig 5. Mineralogical profile through mineralized drill hole, PSRC 239.
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Fig 6. Mineralogical profile through barren drill hole, PSRC 309.
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Fig. 8. Idealized profile through mafic volcanics (mineralized) Panglo
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Fig 10 Sections through volcanics at 3900N, 4200N and 4300N, showing
significant mineralogical zones and lithologies distinguished during study
and locations of near surface gold anomalies > 0.1 g/t relative to
mineralization (> 1 g/t) at depth.
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