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PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-226.5' (hand sample 81 polished thin section)
ZONE:
LOCATION:

SUMMARY & TEXTURAL DESCRIPTION

This is a classic sample of a serpentinized cumulate-textured dunite, i.e., olivine 
cumulate. It is the type of rock typically found in layered intrusions and in the 
cumulate zones of komatiitic sequences, and thus is typical of the Munro Township 
flows. The sample is dominated by cumulate-textured (euhedral to subhedral, equant), 
medium-grained (ave. grain size 1-3 mm) olivine. The olivine itself is no longer 
present, as it has been completely serpentinized. Interstitial to the serpentinized olivine 
grains are clinopyroxenes, which have undergone minor to extensive chloritic (or 
possibly anthophyllite) alteration. Traces of carbonate (probably an alteration mineral) 
and phlogopite (possibly a primary mineral) are present.

In reflected light, the original fine euhedral chromite grains are still present. They 
range from little altered to moderately altered with rims of magnetite. Some grains are 
partially replaced by magnetite. There is also considerable magnetite occurring in the 
form of very fine, discontinuous gash and fracture fillings and interstitial areas; this is 
very typical of heavily serpentinized, chromite-bearing rocks. Traces of pyrite are 
present.

MINERALOGY

-75^0 Serpentine + Remnant Olivine: small fragments of olivine remain here and there, 
but by far the majority of the olivine has been altered pseudomorphously to a 
fibrous serpentine assemblage, which retains the original cumulate texture.

s 1 007o Clinopyroxene: interstitial to the serpentinized olivine.

~ 1 0*Vo Anthophyllite and/or Chlorite: there is a fibrous, colourless (to light brown) 
alteration mineral with slightly anomalous interference colours; because it is 
fibrous it is impossible to identify without XRD or another analytical 
technique, but most likely it is chlorite or anthophyllite altering interstitial 
clinopyroxene.

~507o Opaques, consisting (in order of decreasing abundance) of:

Magnetite: the most abundant opaque mineral in the sample; accounts for 
about 2-3^0 of the rock as a whole; does not occur euhedrally, but instead



occurs in very fine gashes and fractures and interstitial to other grains, as well 
as partially replacing serpentinized olivine grains (these occurrences are typical 
for magnetite that is part of an alteration assemblage in a serpentinized zone); 
occurs as rims and partial replacement of chromite.

Chromite: minor (about half as abundant as magnetite, accounting for no more 
than about TYo of the rock as a whole); occurs as euheral, ocathedral grains, 
ave. 0.1 mm; typically shows rims of magnetite alteration and/or partial 
replacement by magnetite.

Pyrite: trace; very fine grains, very lightly disseminated throughout the sample. 

Tr. Carbonate. 

Tr. Phlogopite.



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-397.7' (hand sample Si polished thin section)
ZONE:
LOCATION:

SUMMARY fe TEXTURAL DESCRIPTION

This is a brecciose, almost net-textured rock. It consists of angular fragments of a very 
fine-grained, brownish, altered material, probably volcanic in origin, within a breccia- 
like matrix. Most of the fragments are made of the same brownish volcanic material. 
Some of the fragments display concentric zoning, suggesting that they have interacted 
chemically with the surrounding matrix material. The matrix consists partially of 
sulphides but is dominated by a submicroscopic opaque material that ranges from non- 
reflectant to poorly reflectant. It is unlikely that this material consists of clay particles, 
because it is completely opaque (i.e., black in plane polarized light).The sulphides in 
the matrix are dominated by pyrrhotite with minor chalcopyrite.

MINERALOGY

~50Vo Matrix, consisting (in order of decreasing abundance) of:

Non reflectant Opaque Material: most of the matrix material is opaque but 
nonreflectant to poorly reflectant; it is unidentifiable by simple optical 
techniques; it is probably not argillaceous material, nor is it glass, because it is 
not only isotropic, but completely opaque (black in plane polarized light); my 
guess is that it is dominated by submicroscopic oxides, probably containing at 
least some magnetite.

Pyrrhotite: about 2507o of the matrix (lQ-12% of the rock as a whole) consists 
of irregular masses of pyrrhotite.

Chalcopyrite: minor; fairly common as inclusions in pyrrhotite. 

Pentlandite: trace; typical flame-like inclusions in pyrrhotite. 

Chromite: trace; small clusters of very fine grains. 

~5Q0/*) Fragments, consisting (in order of decreasing abundance) of:

Brownish Alteration Assemblage: the fragments are dominated by a 
submicroscopic to extremely fine-grained, brownish alteration material that



appears to consist of epidote, possibly mixed with chlorite (this would be 
consistent with alteration of a mafic volcanic fragment).

Anthophyllite(?): accessory; colourless, needle-like grains, probably either 
anthophyllite or tremolite.

Carbonate: accessory; occurs mainly in one fragment that is of different 
composition from the rest (more felsic?).

Feldspar: accessory; occurs with carbonate, mainly in one fragment that is of 
different composition from the rest (more felsic?).

Chlorite: trace to accessory; tends to be associated with pyrrhotite within the 
fragments; colourless, fibrous, with low, slightly anomalous bluish to brownish 
interference colours.



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-432.9' (hand sample & polished thin section)
ZONE:
LOCATION:

SUMMARY 8i TEXTURAL DESCRIPTION

This appears to be a heavily altered, porphyritic, vesicular, partially brecciated mafic 
flow. It may be an altered flow-top breccia in a mafic-ultramafic flow sequence. The 
sample is dominated by a submicroscopic brownish material that may contain epidote 
(but is mostly not identifiable by simple optical means). This is essentially the same 
material that comprises the fragments in sample MSL-94-01-397.7V The brownish 
material occurs in large, irregular masses, with an interstitial alteration assemblage 
dominated by carbonate, opaques, and chlorite, with minor quartz. The overall texture 
ranges from a swirling, irregular, flow-like or tuffaceous texture to a brecciose, 
fragmented texture. Within the brownish submicroscopic material are euhedral 
remnants of microphenocrysts, probably mainly clinopyroxene microphenocrysts 
(possibly some olivines), now completely chloritized. There are also some round and 
ovoid masses which appear to be vesicles (amygdules), now filled with chlorite and 
needle-like opaques.

As in sample MSL-94-01-397.7', much of the opaque material is nonreflectant or 
poorly reflectant. The reflectant opaques are dominated by pyrrhotite and pyrite, with 
accessory chromite and trace to accessory pentlandite.

MINERALOGY

5=65^0 Brownish Material: most of the sample consists of large, irregular masses of a 
brownish, altered material; it is clearly of volcanic origin, because it contains 
altered remnants of microphenocrysts, probably mainly clinopyroxene, as well 
as chlorite-carbonate-opaque-filled vesicles; there are some possible 
devitrification textures are visible in some parts of the material, which suggests 
an originally glassy rock; the swirling, tuffaceous texture of the sample would 
be consistent with this.

Opaques, consisting (in order of decreasing abundance) of:

Nonreflectant Opaque Material: by far the majority of the opaque material in 
the sample is nonreflectant, submicroscopic material; it is unlikely (but 
possible) that it is argillaceous, because it is truly opaque black in plane 
polarized light; it could consist of submicroscopic oxide material; I have also



seen carbonaceous material that looks like this; a microprobe analysis coul 
probably establish the composition of this material with some certainty; most of 
the nonreflectant opaque material occurs in areas interstitial to the volcanic 
fragments, in association with alteration minerals carbonate, quartz, and 
chlorite; some extremely fine opaque material also rims the vesicles within the 
fragments.

Pyrrhotite: the most abundant sulphide in the sample (but note that in the rock 
as a whole, sulphides are present only as an accessory mineral, perhaps I 07o of 
the total rock); occurs as very fine, irregular masses.

Pyrite: accessory.

Chalcopyrite: trace to accessory; associated with pyrrhotite. 

Chromite: trace to accessory; very fine, euhedral grains. 

Pentlandite: trace; flame-like inclusions in pyrrhotite.

Carbonate: occurs primarily in areas interstitial to the volcanic fragments; 
associated with chlorite, quartz, and opaque material (not sulphides); carbonate 
also fills vesicles within the volcanic fragments (associated with chlorite).

~507o Chlorite: occurs throughout the sample, both in interstitial areas and within the
brownish volcanic fragments; within the volcanic fragments, chlorite commonly 
occurs as alteration of remnant euhedral microphenocrysts (probably 
clinopyroxene microphenocrysts); chlorite also fills some of the vesicles, along 
the carbonate and needle-like extremely fine opaques; the chlorite is colourless 
to very pale green, fibrous, with low, slightly anomalous bluish interference 
colours.

-y/o (or more?) Quartz: mostly extremely fine-grained (although some is coarse
enough to be clearly identifiable; part of the alteration assemblage; occurs in 
areas interstitial to the brownish volcanic material; associated with carbonate 
and opaque material.

Ace. Tremolite or Anthophyllite: needle-like colourless alteration mineral; occurs
mainly in areas interstitial to the large, irregular masses of brownish volcanic 
material.



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-474 1 (hand sample & polished thin section)
ZONE:
LOCATION:

SUMMARY Si TEXTURAL DESCRIPTION

This sample is similar to the preceding (sample MSL-94-01-432.91 ). It overall texture 
ranges from a swirling, tuff-like rock with irregular masses and interstitial alteration, to 
an almost brecciose texture. What appears to be the "host" rock i s mostly extremely 
fine-grained to submicroscopic and heavily altered. It is clearly volcanic in origin, with 
remnants of altered microphenocrysts and vesicles. The vesicles are mostly flattened. 
Large portions of the rock, interstitial to the volcanic host material, have been altered 
to a carbonate-chlorite assemblage, with abundant opaque, nonreflectant material as 
seen in previous samples. Carbonate and quartz-carbonate veinlets cut both the 
interstitial matrix material and the volcanics. Sulphides, present as accessories, are 
dominated by pyrite in this sample.

MINERALOGY

Brownish Altered Volcanic Host: the volcanic host has been altered to a 
greyish-brown (in plane polarized light), extremely fine-grained material; I 
suspect that there may be appreciable carbonate within this material, but unlike 
the interstitial and vein carbonate, it does not effervesce in cold HC1 (which 
means, at least, that it is not calcite); otherwise, the material is to fine-grained 
(to submicroscopic) to permit optical identification of its constituents; there are 
remnants of microphenocrysts and vesicles within the volcanic material; it may 
have been originally glassy.

Opaques, consisting (in order of decreasing abundance) of:

Nonreflectant Opaque Material: dominates the opaque material in this sample; 
forms the "matrix" between the irregular masses of volcanic material; 
associated with alteration minerals such as carbonate; also alters the fragments 
themselves.

Pyrite: the most abundant sulphide (but an accessory, probably less than 20Xo in 
the rock as a whole); occurs as clusters of very fine, subidiomorphic grains.

Chalcopyrite: accessory.



Chromite: trace. 

Pyrrhotite: trace.

Galena(?): trace, very fine grains of a whitish-grey mineral; looks like galena, 
but it could be a number of minerals (even violartie).

Carbonate: occurs in masses of fine grains, associated with chlorite, quartz, and 
nonreflectant opaque material, forming a sort of matrix interstitial to the 
volcanics; in addition to the identifiable, interstitial carbonate, there may be 
appreciable carbonate within the fragments (i.e., altering the volcanic material 
itself), although this material is too fine-grained to identify with certainty; there 
are also several carbonate veins that cut across both matrix and volcanics; at 
least some of the carbonate effervesces in cold HC1.

s \ 007o Chlorite: extremely fine, fibrous chlorite (so fine-grained that it is almost 
isotropic); common in areas interstitial to the masses of volcanic host, 
associated with other alteration minerals, especially carbonate; the chlorite is 
colourless to very pale green, with low, slightly anomalous bluish interference 
colours; also alters remnants of microphenocrysts and vesicles within the 
volcanic material.

~507o Quartz: mostly very fine-grained (though some is coarse enough to be clearly 
identifiable); associated with carbonate in the altered matrix material between 
the volcanics.



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-508.21 (hand sample & polished thin section)
ZONE:
LOCATION:

SUMMARY fe TEXTURAL DESCRIPTION

This rock is so heavily altered that it is difficult to know what to call it. At first look I 
was tempted to call it a partially spinifex-textured peridotite or clinopyroxenite, but it 
is clearly not a classic spinifex. Parts of the sample are quite coarse-grained, consisting 
predominantly of altered clinopyroxene. The sample does contain abundant, extremely 
elongated, hopper-type (hollow) grains, but instead of pyroxene or olivine these seem 
to be mainly altered plagioclase. The rock is probably part of a mafic-ultramafic flow 
sequence. The feldspar hopper crystals are almost certainly indicative of rapid cooling, 
but I am not quite sure what to make of the coarser clinopyroxenes; perhaps a two- 
stage cooling process is indicated(?). I would interpret this as a feldspathic periodotite 
with a texture that is transitional to spinifex texture.

The alteration is heavy and pervasive, dominated by chlorite, with heavy saussurite 
(sericite + epidote + carbonate) alteration of the feldspars. Opaques are dominated by 
oxides mostly magnetite and ilmenite. Some of the oxides may have been generated 
through the alteration of pyroxenes, and some through the alteration of primary 
oxides, probably a titanomagnetite or ilmenite.

MINERALOGY

Feldspar ft Altered Feldspar: feldspar occurs in the form of coarse but highly 
elongate grains, which are typically hollow, "hopper"-type grains; this texture 
is usually indicative of rapid cooling; the feldspars are so heavily altered that 
they are barely recognizable, but probably consist of mainly or exclusively 
plagioclase; the alteration is a submicroscopic, cloudy, saussurite assemblage, 
probably containing a mixture of epidote, carbonate, and sericite, as well as 
other minerals.

Clinopyroxene & Altered Clinopyroxene: the recognizable clinopyroxene grains 
are quite coarse, ranging up to 3 mm or more; they typically retain euhedral to 
subhedral grain boundaries and, though heavily altered, simple twinning is 
commonly preserved; the alteration is heavy, typically attacking the cores of 
grains and along fractures; the alteration consists of fibrous chlorite with 
carbonate and possibly some talc or actinolite(?).



Chlorite: in addition to the chlorite altering clinopyroxene, there is abundant 
extremely fine-grained, fibrous chlorite altering what may have been a very fine 
groundmass interstitial to the clinopyroxene and feldspar grains; this may also 
be associated with submicroscopic, cloudy epidote.

~5Vo Opaques, consisting (in order of decreasing abundance) of:

Magnetite: in clusters, in skeletal intergrowths with ilmenite; about twice as 
abundant as ilmenite.

Ilmenite: in skeletal intergrowths with magnetite.

Pyrrhotite: trace.

Ace. Carbonate: in cross-cutting veinlets. 

Tr. Quartz: in veinlets, associated with carbonate.

10



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-536.5' (hand sample A polished thin section)
ZONE:
LOCATION:

SUMMARY fe TEXTURAL DESCRIPTION

This sample appears to be an altered fine-grained gabbro. The original texture, which 
is probably best defined as diabasic (fine plagioclase needles and slightly coarser 
clinopyroxene grains) is well-preserved in spite of the alteration. The original texture is 
clearly visible when the thin section is held up to the light. The feldspars are heavily 
altered to a cloudy, saussurite assemblage. The clinopyroxenes are altered to a fibrous 
assemblage that seems to consist primarily of a strongly coloured chlorite. The 
clinopyroxenes themselves, where they are less altered, are quite strongly coloured. 
There are some fine, cross-cutting veinlets containing carbonate and albite (or possibly 
adularia?), as well as a cloudy mineral that could be prehnite.

MINERALOGY

x 50^0 Plagioclase A Altered Plagioclase: elongate tabular to needle-like grains, ave. 1- 
1.5 mm in length; now heavily to completely altered to a cloudy, saussurite 
alteration assemblage.

~400Xo Clinopyroxene A Altered Clinopyroxene: irregular to subhedral prismatic 
grains, now heavily to completely altered; original grain size ave. 1-2 mm; 
alteration is an extremely fine-grained mixture of green fibrous minerals, 
probably mainly actinolite or chlorite + actinolite, with minor exsolved oxide 
material; the original clinopyroxenes, where preserved, also show strong green 
colour and pleochroism.

s 5*54 Opaques, consisting (in order of decreasing abundance) of:

Magnetite/Ilmenite: skeletal intergrowths; by far the most abundant opaque 
mineral in the sample.

Pyrite: accessory.

Pyrrhotite: trace; extremely fine-grained.

Chalcopyrite: trace; extremely fine-grained.

11



Ace. Quartz: minor interstitial silicification in limited areas.

Tr.-Acc. Albite: in fine, cross-cutting veinlets, associated with prehnite(?) and 
carbonate.

Tr.-Acc. Carbonate: in fine, cross-cutting veinlets, associated with prehnite(?) and 
albite.

Tr.-Acc. Prehnite(?): in fine, cross-cutting veinlets, associated with carbonate and 
albite.

12



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-562.4 1 (hand sample ft polished thin section)
ZONE:
LOCATION:

SUMMARY 8i TEXTURAL DESCRIPTION

This rock is similar mineralogically to the preceding sample (MSL-94-01-536.5'), but 
coarser-grained. It consists of altered plagioclase laths with an altered ferromagnesian 
mineral. The protolith could have been either gabbo or diorite, depending on the 
identity of the original ferromagnesian mineral (if pyroxene, then the rock was a 
gabbor; if amphibole, then the rock was a diorite). The igneous texture is well- 
preserved, in spite of alteration; the texture is best described as gabbroic, consisting of 
randomly-oriented feldspar laths with irregular, interstitial ferromagnesians. Because 
the mafic minerals are interstitial, there are few subhedral grain outlines preserved, 
which makes it even more difficult to determine whether the original mineral was an 
amphibole or a pyroxene. The colour of the alteration of the ferromagnesians is such a 
bright bluish-green that it suggests an amphibole as the original mineral; it would be 
unusual for pyroxene to alter to such a strongly-coloured assemblage.

Assuming that the original ferromagnesian mineral was amphibole, then the protolith 
was a diorite, dominated by plagioclase laths and amphibole (probably hornblende). 
The plagioclase is now heavily altered to a cloudy, saussurite (epidote-dominated) 
assemblage. The amphibole has clearly undergone some metasomatism (moving 
around of chemical constituents) during alteration. The less-altered remnants in the 
cores of some original grains are colourless, while the heavily altered rims consist of a 
very strongly coloured (blue-green to deep green) mixture of fibrous amphibole, 
probably with some chlorite.

There is a small amount of interstitial quartz, about S-7% of the total rock. This is 
typical of diorite (and, in fact, not all that unusual in gabbro either). There is also a 
small amount of quartz that seems to be associated with chloritic veining.

MINERALOGY

s'50% Plagioclase Si Altered Plagioclase: long, slender laths, ave. grain size 1-2 mm in 
length; plagioclase is now heavily to totally altered to a cloudy, saussurite 
(epidote-dominated) assemblage, although ghosts of twinning are preserved in 
many grains; in some parts of the sample there are myrmekitic intergrowth^ 
between the feldspar and interstitial quartz.

13



Amphibole fc Altered Amphibole: irregular grains, interstitial to feldspar laths; 
original grain size very variable (depending on the sizes of interstitial spaces), 
ranging up to several mm per individual grain; less-altered cores of grains are 
colourless, with very strongly coloured (blue-green) altered rims, suggesting 
the movement of chemical constituents during alteration; a strong blue-green 
colour in amphiboles often (but not always) indicates an alkalic composition; 
the alteration tends to be fibrous, probably mostly actinolite, sometimes with 
chlorite.

Chlorite: extremely fine-grained, fibrous, part of the assemblage altering 
amphibole; there is also a limited amount of chloritic veining associated with 
quartz; the chlorite is unusually strongly coloured, pleochroic in deep emerald 
green to pale tan, with anomalous greenish interference colours.

~507o Opaques, consisting (in order of decreasing abundance) of:

Ilmenite/Magnetite: the dominant opaque mineral is a strongly skeletal ilmenite 
or ilmenite/magnetite intergrowth; closely associated (intergrown) with 
amphibole.

Pyrite: minor; irregular masses.

Quartz: interstitial to the amphioble and plagioclase; looks like primary (i.e., 
igneous) quartz; there is also a small amount of quartz associated with chloritic 
veining.

14



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-628.21 (hand sample A polished thin section)

ZONE:
LOCATION:

SUMMARY A TEXTURAL DESCRIPTION

This is a plagioclase-dominated rock. Given the ultramafic-mafic association, it would 

be reasonable to assume that the protolith was an anorthosite (or gabbroic anorthosite, 

or plagioclase-rich diorite), although it is impossible to check the original composition 

of the plagioclase given the degree of alteration. The style of alteration heavily 
pervasive, along with open-space-filling veinlets, and dominated by carbonate is 

different from that observed in preceding samples.

The plagioclase grains in the rock are elongate, lath-shaped, medium-grained. They are 

heavily to totally altered to a cloudy, submicroscopic, saussurite (epidote-dominated) 

assemblage. Twinning is preserved in a large number of grains. Interstitial to the 
plagioclase laths there are some irregular, cloudy patches of submicroscopic material. 

It is possible that these were originally mafic minerals, in which case the rock would 
have been very similar to the preceding sample (MSL-94-01-562.4* ) in both texture 
and mineralogy. However, absolutely nothing remains of the material that originally 

occupied the interstitial areas, so it is impossible to be sure.

The sample is cut by fine and very fine quartz-carbonate veining with a colourless 
fibrous mineral that could be fibrous albite. There is a suggestion of open-space-filling 

textures in these veinlets. The veinlets cross-cut each other, perhaps suggesting more 
than one episode of veining (or continuing, overlapping veining). There is a lot of 

carbonate in the alteration assemblage overall, both in the submicroscopic alteration 
(where it is difficult to identify) and in the veining. None of the carbonate effervesces 
in cold HC1, which indicates that it is not calcite (could be ankerite or magnesite, 
among other possibilities).

MINERALOGY

Plagioclase & Altered Plagioclase: elongate, lath-like grains, ranging from l to 
3 mm in length; twinning is preservedin spite of the very heavy alteration; 
alteration is cloudy, submicroscopic, saussiritic, with a high proportion of 
carbonate.

Submicroscopic Alteration 8i Carbonate: probably the majority of the 
submicroscopic, greyish-brown (in plane polarized light) alteration in this

15



sample is composed of carbonate, although in the finest-grained parts of the 
sample it is difficult to identify with certainty; none of the carbonate 
effervesces in cold HC1, indicating that it is not calcite (could be ankerite or 
magnesite, among others); the carbonate alters plagioclase (see above) and 
areas interstitial to the plagioclase, where it is the finest-grained, and probably 
mixed with some other submicroscopic alteration minerals; carbonate (also 
non-effervescent) also occurs in fine veinlets, sometimes alone and sometimes 
associated with quartz and a fibrous mineral, possibly albite.

*3 07o Opaques, consisting (in order of decreasing abundance) of:

Leucoxene-Altered Ilmenite/Magnetite: most of this is nonreflectant, probably 
a leucoxene-type alteration that preserves the original skeletal intergrowth 
texture of the oxides.

Chalcopyrite: minor; irregular masses, associated with carbonate veining. 

Pyrite: trace; extremely fine grains.

Ace. Quartz: in very fine veinlets, associated with carbonate and a fibrous mineral 
(albite?).

Ace. Albite(?): a fibrous, colourless mineral in very fine veinlets, associated with 
quartz and carbonate.

16



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-629.51 (hand sample ft polished thin section)
ZONE:
LOCATION:

SUMMARY & TEXTURAL DESCRIPTION

This is another heavily altered, plagioclase-dominated rock (anorthosite? gabbroic 
anorthosite? plagioclase-dominated diorite?). It is very similar to the preceding sample 
(MSL-94-01-628.21 ) but noticeably coarser-grained. The alteration is carboante- 
dominated and, as in MSL-94-01-628.2', the carbonate does not effervesce in cold 
HC1, indicating that it is not calcite. In this sample, there is also a suggestion of 
sericitic alteration, in the form of a very, very fine web of gash-like veinlets consisting 
of a fibrous sericitic material. The discrete quartz and carbonate veining observed in 
sample MSL-94-01-628.2' is present but less apparent in this thin section. Some 
brittle deformation (brittle fracturing of feldspar grains) is evident in this sample.

MINERALOGY

Submicroscopic Alteration 8i Carbonate: a brownish-grey (in plane polarized 
light), submicroscopic alteration assemblage is pervasive throughout the 
sample, but especially heavy in areas interstitial to the plagioclase grains; is is 
carbonate-dominated, but other minerals may also be present; the carbonate 
(even where it is clearly identifiable) does not effervesce in cold HC1, indicating 
that it is not calcite (could be ankerite or magnesite, among other possibilities); 
there is a small amount of carbonate veining.

Plagioclase A Altered Plagioclase: elongate, lath-like grains, ave. 2-3 mm (not 
as slender and needle-like as in previous samples, more tabular); heavily to 
totally altered to a submicroscopic, cloudy saussuritic-sericitic assemblage; 
twinning is preserved in many grains; some grains have undergone brittle 
fracturing.

Sericitic Alteration: very difficult to separate from the carbonate-dominated 
alteration, described above; sericite occurs mainly in the form of a very fine 
web of stringers or gash-like veinlets of fibrous sericite, throughout the entire 
sample;

2-3^0 Opaques, consisting (in order of decreasing abundance) of:

Leucoxene-Altered Ilmenite/Magnetite: mostly nonreflectant, a leucoxene-type

17



alteration that preserves the original fine skeletal intergrowth texture of the 
oxides.

Pyrite: accessory; very fine, irregular grains. 

Ace. Quartz: in extremely fine veining, associated with carbonate.

18



PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-809.4' (hand sample St, polished thin section)
ZONE:
LOCATION:

SUMMARY & TEXTURAL DESCRIPTION

This sample is extremely fine-grained overall (essentially submicroscopic), and heavily 
altered. My best guess based on a preserved randomly-oriented, needle-like texture 
and the overall mafic aspect of the sample-is that is was probably a fine-grained mafic 
flow.

The mineral constituents in this sample are mostly unidentifiable by simple optical 
means. The abundance of cloudy material suggests that presence of submicroscopic 
epidote, which would be typical of the alteration of a mafic flow. Some fibrous green 
chlorite is present. The remainder is essentially a submicroscopic clay mixture of some 
type, pseudomorphously preserving the needle-like texture of the original minerals 
(probably mainly plagioclase). A small amount of carbonate is present, mostly in very 
fine veinlets; it does not effervesce in cold HCI. There are also a few very fine veinlets 
containing the colourless fibrous mineral tentatively identified in sample MSL-94-01- 
628.2' as albite; it could be a fibrous colourless chlorite, but it would be unusual for 
there to be two chlorites (one colourless, the other green) in one sample. Most of the 
sulphides (pyrite) in the sample are associated with veining of this material. There is 
some altered oxide present, but pyrite (with traces of chalcopyrite) dominates the 
opaque assemblage (less than 3'54 of the rock as a whole).
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PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-966.8' (hand sample & polished thin section)
ZONE:
LOCATION:

SUMMARY fe TEXTURAL DESCRIPTION

This is a coarse-grained, intrusive rock. It is similar in many respects to sample MSL- 
94-01-562.4', described above, although this sample is coarser-grained. The protolith 
was probably a diorite. The presence of apatite as an accessory definitely supports the 
conclusion that this sample is out of the mafic-ultramafic family and more in the range 
of a diorite-tonalite-quartz diorite association. The sample consists of coarse, tabular 
plagioclase grains (mostly in the size range 2-4 mm in length), now moderately to 
heavily altered to a cloudy saussuritic-sericitic assemblage. The original mafic mineral 
(probably amphibole, although pyroxene is still a possibility), interstitial to the 
plagioclase grains, has been altered to a fibrous mixture of strongly coloured chlorite 
and very strongly coloured, blue-green fibrous amphibole. Chlorite-strongly coloured- 
-also occurs in cross-cutting, irregular, gash-like veinlets. (Strong colour in chlorite 
often indicates an iron-rich composition.) Where it has been preserved, in the cores of 
coarse grains, the original ferromagnesian mineral appears to have been almost 
colourless. Quartz is common in interstitial areas, where it forms myrmekitic 
intergrowths with plagioclase (this texture suggests, but does not prove, that at least 
some of the quartz is primary, i.e., igneous quartz). There are also some fine, irregular 
quartz-bearing veinlets, suggesting minor silicification.

MINERALOGY

~5Q0/* Plagioclase 81. Altered Plagioclase: coasre, tabular grains, mostly in the size
range 2-4 mm; moderately altered to a cloudy, saussuritic-sericitic assemblage.

Amphibole Si Altered Amphibole: the original mafic mineral, occurring in 
coarse, irregular grains interstitial to the plagioclase, was probably an 
amphibole (although pyroxene is possible too); where preserved, the original 
mineral appears to have been almost colourless, now heavily altered to a 
strongly coloured mixture of fibrous amphibole and chlorite; colour (blue- 
green) in amphiboles can indicate an iron-rich and/or alkalic composition.

Chlorite: forms part of the assemblage altering amphibole; also occurs in gash- 
like, irregular veinlets; the chlorite is fibrous, unusually strongly coloured 
(pleochroic from strong emerald green to pale yellow), with strong anomalous 
green interference colours; strong colour in chlorite often (but not always)
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indicates an iron-rich composition.

S-7% Quartz: interstitial to the plagioclase and amphibole; forms myrmekitic
intergrowths with plagioclase; also occurs in some very fine, irregular veinlets.

S-5% Opaques, consisting (in order of decreasing abundance) of:

Leucoxene-Altered Magnetite/Ilmenite: relatively coarse, skeletal intergrowths 
of oxides, now altered to a semi-translucent leucoxene-type mixture.

Pyrite: about half as abundant as the altered oxides; it looks like pyrite occurs 
as alteration of the oxides, i.e., rimming altered skeletal oxide masses.

Tr. Apatite.
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PETROGRAPHIC DESCRIPTION

SAMPLE No. MSL-94-01-983.5' (hand sample 8c polished thin section)
ZONE:
LOCATION:

SUMMARY & TEXTURAL DESCRIPTION

This is a coarse-grained, plagioclase-dominated sample. It may have originally been 
quite similar to sample MSL-94-01-966.8' (preceding), but has been much more 
extensively altered and deformed. The alteration is heavily pervasive; nothing remains 
of the original interstitial mafic grains, which have been altered to a combination of 
pale fibrous chlorite and carbonate. Interestingly, the carbonate in this sample unlike 
the carbonate observed in other samples of this group effervesces vigorously in cold 
HC1, indicating that it is calcite. The sample is cut by quartz veining with incipient 
crack-seal textures. Deformation is fairly extensive, primarily brittle in character.

MINERALOGY

~4Q07o Plagioclase Si Altered Plagioclase: relatively coarse, tabular grains (mostly in 
the size range 1-3 mm); abundant evidence of brittle fracturing; moderate to 
heavy alteration to a cloudy, saussuritic-sericitc assemblage.

~2Wo Carbonate (8i Other Submicroscopic Alteration): carbonate-dominated
alteration is pervasive; mostly very fine-grained; effervesces vigorously in cold 
HC1, which indicates that it is mainly or exclusively calcite (unlike the 
carbonate alteration described in preceding samples).

~2507o Chlorite: fibrous, altering the remnants of interstitial mafic minerals; unlike the 
chlorite described in some preceding samples (such as MSL-94-01-966.8'), the 
chlorite is pale, faintly pleochroic from pale green to colourless, with low, 
slightly anomalous bluish interference colours; this suggests a different 
composition for the chlorite in this sample.

S-7% Quartz: some quartz (primary?) occurs interstitially to the plagioclase grains, 
forming myrmekitic intergrowths with the feldspar; quartz also occurs in 
veinlets, some with incipient crack-seal texture (typical in rocks undergoing 
brittle deformation during the period of vein formation).

^50Xo Opaques, consisting (in order of decreasing abundance) of:

Leucoxene-Altered Ilmenite/Magnetite: skeletal intergrowths of oxides, now
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altered to a semi-translucent leucoxene-type mixture.

Pyrite: considerably less abundant than oxides (an accessory mineral in the 
rock as a whole); may be presernt as alteration of oxides.

23



PHOTOMICROGRAPHS
(All photos taken in transmitted light.)

1. Sample MSL-94-01-226.5': typical serpentinized cumulate-textured olivine 
(dunite) with interstitial pyroxene; dimensions ~5.25 x 3.6 mm; plane polarized 
light.

2. Sample MSL-94-01-226.5': same as l, with crossed polarizers; the interstitial 
pyroxene is the most brightly-coloured material (yellow, blue, green) in this view; 
the serpentinized olivine appears grey.

3. Sample MSL-94-01-397.7': brecciose sample; subangular fragments in an
opaque, nonreflectant matrix; dimensions ^5.25 x 3.6 mm; plane polarized light.

4. Sample MSL-94-01-397.7': similar to 3, at higher magnification; presence of 
round, vesicle-like bodies suggests that the fragments are volcanic in origin; 
dimensions -2.35 x 1 .61 mm; plane polarized light.

5. Sample MSL-94-01-432.9': similar to preceding sample, irregular fragments in a 
dark, brecciose or tuffaceous matrix, but texture is much more variable overall; 
dimensions - 5.25 x 3.6 mm; plane polarized light.

6. Sample MSL-94-01-432.9': similar to 5, showing a different field of view with 
flattened vesicle-like bodies and remnants of microphenocrysts in volcanic 
fragments; dimensions ~5.25 x 3.6 mm; plane polarized light.

7. Sample MSL-94-01-474': irregular volcanic fragments in a brecciose or
tuffaceous matrix; cross-cutting carbonate veining; dimensions ^5.25 x 3.6 mm; 
plane polarized light.

8. Sample MSL-94-01-474': similar to 7, showing a different field of view with 
variable texture; dimensions - 5.25 x 3.6 mm; plane polarized light.

9. Sample MSL-94-01-508.2': highly elongate, needle-like hopper crystals of 
feldspar in a heavily altered chloritic groundmass; the needle-like texture usually
indicates rapid cooling but is not a pinifex texture in the classic sense; dimensions 
-5.25 x 3.6 mm; plane polarized light.

10. Sample MSL-94-01-508.2': same as 9, with crossed polarizers.

11. Sample MSL-94-01-536.5': heavily altered, fine-grained gabbro; plagioclase 
laths (cloudy) with interstitial altered mafics (green); dimensions =5.25 x 3.6 mm; 
plane polarized light.

12. Sample MSL-94-01-536.51 : same as 11, with crossed polarizers.



13. Sample MSL-94-01-562.4': similar to 11, an altered fine-grained gabbro
(diorite?) with cloudy plagioclase laths and interstitial mafics; mafics (amphibole 
or pyroxene, now amphibolitized) are very strongly coloured; interstitial quartz 
(clear, colourless); dimensions - 5.25 x 3.6 mm; plane polarized light.

14. Sample MSL-94-01-562.4': same as 13, with crossed polarizers.

15. Sample MSL-94-01-628.2': cloudy plagioclase laths; texture is similar to that 
shown in 11 and 13, but interstitial mafics are completely altered, with no 
remnants; dimensions *5.25 x 3.6 mm; plane polarized light.

16. Sample MSL-94-01-628.21 : same as 15, with crossed polarizers.

17. Sample MSL-94-01-629.5': cloudy plagioclase laths with altered interstitial 
mafics; similar mineralogically to the preceding sample, but coarser-grained; 
dimensions ^5.25 x 3.6 mm; plane polarized light.

18. Sample MSL-94-01-629.5: same as 17, with crossed polarizers.

19. Sample MSL-94-01-809.4': altered very fine-grained mafic flow(?); random 
needle-like texture; cross-cutting fine veinlets of unknown fibrous material (looks 
like chalcedonic quartz but isn't); dimensions -5.25 x 3.6 mm; plane polarized 
light.

20. Sample MSL-94-01-809.4': same as 19, with crossed polarizers.

21. Sample MSL-94-01-809.4': same as 19, at higher magnification to show texture; 
dimensions ^2.35 x 1.61 mm; plane polarized light.

22. Sample MSL-94-01-809.4': same as 21, with crossed polarizers.

23. Sample MSL-94-01-966.8': relatively coarse-grained intrusive, probably diorite; 
fine myrmekitic intergrowth of quartz and feldspar is visible (above center of 
photo); plagioclase laths appear dark and cloudy due to alteration; dimensions 
*5.25 x 3.6 mm; plane polarized light.

24. Sample MSL-94-01-966.8': same as 23, with crossed polarizers.

25. Sample MSL-94-01-966.8': similar to 23, showing cloudy plagioclase laths and 
altered (amphibolitized) interstitial mafics (deep greens), with a small portion of 
unaltered interstitial mafic (the cracked, colourless material altering to green 
chlorite left of center); chloritic veining cuts almost horizontally across the center 
of the photo; dimensions ^5.25 x 3.6 mm; plane polarized light.

26. Sample MSL-94-01-966.8': same as 25, with crossed polarizers.



27. Sample MSL-94-01-983.5': brittle deformation (fracturing) in altered plagioclase 
grains; heavy, near-pervasive chlorite-carbonate alteration; dimensions ^5.25 x 
3.6 mm; plane polarized light.

28. Sample MSL-94-01-983.51 : same as 27, with crossed polarizers.

29. Sample MSL-94-01-983.51 : same sample at higher magnification, showing
incipient crack-seal texture in quartz veining; dimensions ~2. 35 x 1.61 mm; plane 
polarized light.

30. Sample MSL-94-01-983.51 : same as 29, with crossed polarizers.
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7
.

1
4

5
3

0
 

4
4

2
.

3
8
7
.0

||3
.3

|

3 9
0

. OJJ 3
. O j 

3
9
3
.0

J
J
3
.0

J
 

3
9
5
.3

J
J
2
.3

J
 

3
9
9
.3

J
J
4
.0

J
 

4
0
3
.3

J
J
4
.0

J
4 0

7
. O jj 3

. 7 j 

4
1
1
.0

J
J
4
.0

J
 

4
1
4
. O (j 3

. O j 

4
1
7

.0
J

J
3

.0
J

 

4
2
2

.0
J

J
5

.0
J

 

4
2
7

.0
J

J
5

.0
J

 

4
3
0

.o
iJ

3
.O

J
 

4
3

2
.9

J
i2

.9
J

 
4

3
7

.O
J

i4
.lj 

4
4
2
.0

J
J
5
.0

J
 

4
4
7
.0

J
J
5
.0

J

.0
4

9
| 

.0
2
9

. 0
2
6
|| 

.0
3
0
|| 

.0
4

2
 || 

,0
3
6
|| 

.029JJ 

.0
4

0

.0
2
7
||

. 0
0

6
|| 

. 008 l

.043JJ 
n

iljj

,0
4

3
|| 

tr||
.0

4
3

|| 
.0

0
2
0
||

.064JJ 
.0

0
2

0
J

J

,0
0

9
|| 

-1
2
9
J
I 

trjj
.022JJ 

.043JJ 
n

iljj
.027JJ 

.107JJ 
n

iljj
.026JJ 

.150JJ 
n

iljj

.214JJ 
.O

O
IO

JJ

,0
4

3
|| 

tr||
.1

0
7

|| 
.0

0
4
0
||

.040JJ 
.0

0
0
9
J
i

.040JJ 
.ooogjj

.160JJ 
.0

0
0

9
J

J

.lO
O

Jj 
.O

O
IO

JJ

.lO
O

Jj 
.O

O
IO

JJ

,0
4
3
|| 

.040JJ 
.O

O
IO

JJ

.0
3
4
|| 

,0
2
4
||
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(l 
F

ro
m

 
|| 

T
o 

|| 
G

e
o
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g
y

II 
ft. 

|| 
ft. 

||
|l 

II 
11

II 
II 

II
II 

II 
II 

(l 
(l 

(l 
3
8
5
.0

 
P

y
rrh

o
tite

 
p
y
rite

,
(l 

(l 
(l 

as 
b
leb

s 
in

 
d

ark
II 

|| 
|| 

m
atrix,

|| 
|| 

|| 
b

reccia
II 

II 
II

|| 
(l 

(l 
387.0 

B
lack,

II 
II 

II
(1 

|| 
|| 

388.0 
393.0 

t̂.

rep
lacin

g

fin
e 

g
rain

ed

d
issem

in
ated

M
 

II

||S
am

ple||
II 

II 
ii 

IL

l l
ch

aclo
p

y
rite 

|
carbonaceous 

|
clasts 

in 
|11

m
atrix. 

|1
p

y
rrh

o
tite, 

| 1 
II

1 
II 

1 
14531|| 

| 
14532(|

1 
14533||

| 
14534||

| 
14535||

| 
14536)1

| 
14537|(

| 
14538||

| 
14539||

—
—

—
—

—
 li —

—
—
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l) 
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ft.

M1 
447. 0| 
452. l|
4

5
7

.0
462.0]
4
6
7
.0

|
471. 2|
476. 3|
478. 3|
483.3] II II 

452 
II 

457
II 

462
li 

467
II 

471
II 

4
76

1 
478

II 
483

1 
488

||Lng|| 
II f t- II
II 

li

II 
II 

.1
||5

.1
|| 

•0
||4

.9
||

•0
||5

.0
||

-0
||5

.0
||

-2
||4

.2
||

.3
||5

.1
||

•3
||2

.0
||

-3
||5

.0
||

-3
||5

-0
||

cu 
(1

" 
IIIIII

.009||
.013(1
.014||
.025||
.040||
.038||
.033||

II 
II

ZN 
(l 

N
I 

j) 
* 

II 
* 

II
II 

II
H

 
II

II 
II 

.024|| 
.040|| 

.011)1 
.020||

.006|| 
.040||

.012|| 
.020||

.018|| 
.040||

.018|| 
.040||

.016|| 
.060||

.025|| 
.020||

.016|| 
.100||

AU 
|| 

O
Z/TO

N
JI

—
—

HI II
.0010)1 
.0010(1
.0020||

tr||
.0010)1
.0010||
.0010)1

n
il II

n
il l)

pyrite; 
lower 

contact 
at 

25 
degrees 

to 
core 

axis.

3
9
3
.
0

Black 
wisps.

matrix, 
2% 

p
y
r
r
h
o
t
i
t
e

GENERAL: 
Alteration: 

carbonate 
(calcite) 

in 
m
a
t
r
i
x
 

and 
fragments. 

414', 
increase 

calcite 
in 

matrix.

VEINS: 
Narrow 

quartz 
c
a
r
b
o
n
a
t
e
 
veines 

(< 
1/2 

inch) 
at 

50 
degrees 

to 
core 

axis.

MINERALIZATION: 
Pyrrhotite 

(80!:) 
and 

pyrite 
(20*) 

o
ccurr 

as 
replacement 

texture 
(replaces 

fragments, 
m
a
t
r
i
x
 

= 
sulphides 

?) 
and 

as 
thin 

wisps 
and 

blebs.

397.7 
HAND 

SAMPLE 
A
N
D
 

POLISHED 
THIN 

SECTION: 
Breccia, 

almost 
net 

textured 
c
o
n
s
i
s
t
i
n
g
 

of 
angular, 

fine 
g
r
a
i
n
e
d
 
b
r
o
w
n
i
s
h
 
(volcanic) 

fragments 
in 

breccia 
matrix; 

some 
fragments 

show 
c
o
n
c
e
n
t
r
i
c
 

zoning 
(chemical 

interaction



li —
—

 —
 II

II 
From

 
|| 

II 
ft- 

I
l! ——— :

r
r
^

M
SL

-1M
-01 

(co
n

tin
u

ed
)

l 
'if —

—
—

—
 

| 
To 

|| 
G

eology
1 

ft- 
||

P
age: 

5 
of 

14
ii 

ii 
|| Sam

p le ||
II 

II
II 

II

From
 

||
ft. 

ii
T

o 
ft.

li 
"--ii —

—
—

—
—

 ir 
11 

—
—

—
—

 
||L

ng|| 
CU 

|| 
ZN 

|| 
N

I
||ft. || 

* 
|| 

* 
|| 

\
M 

M 
II 

II

II 
AU 

|| 
|| 

O
Z/TO

N
Jj

4
3
2
 .9

4
3
3
.
0

w
i
t
h
 

m
a
t
r
i
x
)
 ; 

m
a
t
r
i
x
 
c
o
n
s
i
t
s
 
of 

|| 
u
n
i
d
e
n
t
i
f
i
e
d
 

s
u
b
m
i
c
r
o
s
c
o
p
i
c
 

|| 
m
a
t
e
r
i
a
l
 

and 
s
u
l
p
h
i
d
e
s
 

(10 
to 

|| 
12% 

p
y
r
r
h
o
t
i
t
e
,
 

m
i
n
o
r
 

|| 
c
h
a
l
c
o
p
y
r
i
t
e
,
 

t
r
a
c
e
 
p
e
n
t
l
a
n
d
i
t
e
,
 

|| 
t
r
a
c
e
 

c
h
r
o
m
i
t
e
;
 

f
r
a
g
m
e
n
t
s
 

|| 
c
o
n
s
i
s
t
 

of 
b
r
o
w
n
 

a
l
t
e
r
a
t
i
o
n
 

|| 
p
r
o
d
u
c
t
 

(epidote, 
c
h
l
o
r
t
e
,
 

|| 
a
n
t
h
i
o
p
h
y
l
i
t
e
,
 

and 
c
a
r
b
o
n
a
t
e
,
 

|| 
f
e
l
d
s
p
a
r
,
 
c
h
r
o
m
i
t
e
 
as 

traces. 
||II

H
A
N
D
 

S
A
M
P
L
E
 

A
N
D
 

P
O
L
I
S
H
E
D
 

T
H
I
N
 

|| 
S
E
C
T
I
O
N
:
 

A
L
T
E
R
E
D
,
 

P
O
R
P
H
Y
R
I
T
I
C
,
 

j| 
V
E
S
I
C
L
U
A
R
,
 

B
R
E
C
C
I
A
T
E
D
 

M
A
F
I
C
 

jj 
FLOW. 

A
l
t
e
r
e
d
 

f
l
o
w
 

top 
b
r
e
c
c
i
a
 

|| 
in 

m
a
f
i
c
 

- 
u
l
t
r
a
m
f
i
c
 

f
l
o
w
 

|| 
s
e
q
u
e
n
c
e
;
 

c
o
n
s
i
s
t
s
 

of 
s
o
m
e
 

|| 
b
r
o
w
n
i
s
h
 

m
a
t
e
r
i
a
l
 

as 
p
r
e
v
i
o
u
s
 

|| 
s
a
m
p
l
e
 

(397.7'); 
this 

m
a
t
e
r
i
a
l
 

|| 
o
c
c
u
r
s
 

as 
l
a
r
g
e
 

i
r
r
e
g
u
l
a
r
 

|| 
masses, 

i
n
t
e
r
s
t
i
t
i
a
l
 
a
l
t
e
r
a
t
i
o
n
.
 

|| 
T
e
x
t
u
r
e
 

r
a
n
g
e
s
 

f
r
o
m
 

s
w
i
r
l
i
n
g
,
 

|| 
i
r
r
e
g
u
l
a
r
 

t
u
f
f
a
c
e
o
u
s
 

to 
|| 

b
r
e
c
c
i
o
s
e
 

- 
f
r
a
g
m
e
n
t
e
d
.
 

S
o
m
e
 

|| 
r
o
u
n
d
 

- 
o
v
o
i
d
 

m
a
s
s
e
s
 
a
p
p
e
a
r
 
to 

|| 
be 

v
e
s
s
i
c
l
e
s
 

n
o
w
 

f
i
l
l
e
d
 

w
i
t
h
 

|| 
c
h
l
o
r
i
t
e
 

a
n
d
 
o
p
a
q
u
e
s
 
(amygdules) 

|| 
C
o
n
s
t
i
t
u
e
n
t
s
:
 

65% 
b
r
o
w
n
i
s
h
 

|| 
m
a
t
e
r
i
a
l
 

(volcanic 
origin) , 

15ir 
|| 

o
p
a
q
u
e
s
,
 

l% 
p
y
r
r
h
o
t
i
t
e
,
 

t
r
a
c
e
 

|| 
pyrite, 

c
h
a
l
c
o
p
y
r
i
t
e
,
 

c
h
r
o
m
i
t
e
,
 

|| 
p
e
n
t
l
a
n
d
i
t
e
,
 

5% 
c
a
r
b
o
n
a
t
e
,
 

5% 
|| 

c
h
l
o
r
i
t
e
,
 
3% 

quartz. 
||II

F
e
w
e
r
 
f
r
a
g
m
e
n
t
s
.
 

||

J
U
-
.



M
S
L
-
9
4
-
0
1
 
(
c
o
n
t
i
n
u
e
d
)

Page: 
6 

o
f
 
14

F
r
o
m
 

ft-
T
o
 

ft.
G
e
o
l
o
g
y

|| Sam
p l e || 

From
 

|| 
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II 
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|| 
ft. 

lift. || 
* 

II 
%

N
I

A
U

NOTE: 
Most 

p
y
r
r
h
o
t
i
t
e
 

- 
p
y
r
i
t
e
 
wisps 

hosted 
w
i
t
h
i
n
 

dark 
c
a
r
b
o
n
a
c
e
o
u
s
 
layers 

( 
i.e. 

450' 
at 

25 
degrees 

to 
core 

axis.

454.0 
2 

inch 
wide 

b
a
n
d
 

of 
quartz

carbonate 
at 

35 
degrees 

to 
core

axis. 
<
l% 

pyrite.

474.0 
T
H
I
N
 

SECTION: 
S
i
m
l
i
a
r
 
to 

432.9'. 
Texture 

- 
s
w
i
r
l
i
n
g
 
tuffaceous 

to 
brecciose. 

M
a
t
r
i
x
 

is 
fine 

g
r
a
i
n
e
d
 

to 
submicroscopic, 

altered 
v
o
l
c
a
n
i
c
 
o
r
i
g
i
n
 
(altered 

m
i
c
r
o
p
h
e
n
o
c
r
y
s
t
s
 

and 
vessicles). 

A
l
t
e
r
a
t
i
o
n
 

of 
interstitial 

component 
to 

carbonate 
and 

chlorite. 
C
a
r
b
o
n
a
t
e
 

and 
quartz 

c
a
r
b
o
n
a
t
e
 

v
e
i
n
l
e
t
s
 

cut 
matrix. 

Constituents: 
45% 

b
r
o
w
n
 

a
l
t
e
r
a
t
i
o
n
 

matrix, 
20% 

opaques 
(
p
y
r
i
t
e
^
h
a
l
c
o
p
y
r
i
t
e
)
 , 

trace 
chromite, 

pyrrhotite, 
galena, 

20% 
carbonate, 

1
0* 

c
hlorite, 

5* 
quartz.

474.0 
Breccia 

has 
a 

g
r
e
e
n
i
s
h
 

hue 
(clasts 

- 
fragments 

gabbroic 
?) 

in 
b
l
a
c
k
 
matrix.

477.2 
Interbedded 

limey 
green 

to 
black 

matrix.

477.8 
0.2 

foot 
wide 

p
y
r
r
h
o
t
i
t
e

p
y
r
i
t
e
 

(80% 
p
y
r
r
h
o
t
i
t
e
)
 
b
a
n
d
 
at
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| 

ft. 
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T
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ft.

||L
ng|| 

CU 
| 

|| f t. || 
\ 

|
II 

M
 

1 j 
ZN

 
{j 

N
I 

jj 
AU 

jj 
j 

'-s 
jj 

% 
jj 

O
Z/TO

N
Jj

45 
d
eg

rees 
to

 
core 

ax
is.

l 
4
8
8
.
3
 jj 

587. OJj 
P
E
R
I
D
O
T
I
T
I
C
 
K
O
M
A
T
I
I
T
E

D
a
r
k
 

green, 
i
n
e
q
u
i
g
r
a
n
u
l
a
r
,
 

h
y
p
i
d
i
o
m
o
r
h
p
i
c

u
l
t
r
e
m
a
f
i
c
 

intrusive; 
non 

magnetic, 
grain

size 
fines 

downhole 
to 

massive 
- 
aphanitic;

some 
lath 

like 
crystals 

(feldspar) .
Weak 

but 
p
e
r
v
a
s
i
v
e
 

(ubiquitous)
carbonatization.
< 

"L.% 
py
r
r
h
o
t
i
t
e
 
d
i
s
s
m
i
n
a
t
e
d
 
in 

matrix.

5
6
1
.
0
 
564.3 

D
i
a
b
a
s
e
 

dike: 
t
e
x
t
u
r
e
.

salt 
a
n
d
 

p
e
p
p
e
r

1
4
5
4
0
 

4
9

7
. 0

| 
5
0
2
.0

|5
.0

|
14541JJ 

5
2
2
. O

Jj 
5
2
7
.O

JJ5
.O

Jj
1

4
5

4
2

 jj 
5
5
2
. OJj 

5
5

7
.O

JJ5
.O

Jj

.053JJ 
.Olljj 

.020JJ 
niljj

.004JJ 
.013JJ 

.060JJ 
niljj

.OOljj 
.008JJ 

.080JJ 
niljj

566.2 
567.9 

Diabase 
grained.

dike: 
magnetic, 

fine

|| 
574.0 

579.0 
Diabse 

dike.
II|| 

5
0
8
.
2
 

H
A
N
D
 

S
A
M
P
L
E
 

Se 
P
O
L
I
S
H
E
D
 

T
H
I
N

jj 
SECTION: 

Feldspathic 
Peridotite.

|| 
Strong 

alteration, 
coarse

|| 
grained 

(cpx) , 
m
a
n
y
 
long 

hopper
|| 

type 
grains 

(i.e. 
Spinifex), 

but
|| 

they 
are 

p
l
a
g
i
o
c
l
a
s
e
 

(?) 
instead

|| 
of 

o
l
i
v
i
n
e
 

or 
pyroxene. 

Part 
of

|| 
a 

mafic 
- 

u
l
t
r
a
m
a
f
i
c
 

flow
|| 

s
e
q
u
e
n
c
e
.
 

H
e
a
v
y
 

p
e
r
v
a
s
i
v
e

|| 
alteration: 

c
h
l
o
r
i
t
e
^
a
u
s
s
e
r
i
t
e
.

Ji 
Constituents: 

4
0* 

feldspars, 
35?r

|| 
clinopyroxene, 

20% 
chlorite, 

5%
|| 

o
p
a
q
u
e
s
 
(
m
a
g
n
e
t
i
t
e
 

St 
ilmenite) .
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536.5 
H
A
N
D
 

SAMPLE 
6 

POLISHED 
THIN 

SECTION: 
A
l
t
e
r
e
d
 

fine 
grained 

GABBRO. 
Relict 

d
i
a
b
a
s
i
c
 
texture, 

a
l
t
e
r
e
d
 

(feldspar 
- 
sausserite; 

c
l
i
n
o
p
y
r
o
x
e
n
e
s
 

- 
chlorite). 

50% 
plaioclase, 

40t 
clinopyroxene, 

5% 
opagues.

562.4 
T
H
I
N
 

SECTION: 
A
l
t
e
r
e
d
 

GABBRO: 
S
i
m
i
l
a
r
 

to 
536.5 

but 
coarser 

grained, 
5C^ 

a
l
t
e
r
e
d
 
p
l
a
g
i
o
c
l
a
s
e
 

laths 
(gabbro 

- 
diorite 

protolith); 
30% 

amphibole; 
10% 

chlorite: 
5% 

opaques. 
Gabbroic 

texture 
(randomly 

o
r
i
e
n
t
e
d
 

feldspar 
laths.

5
8
7
.
 OJj 

602.7J| 
D
I
O
R
I
T
E

Fine 
grained, 

dark, 
equigranular. 

L
o
c
a
l
l
y
 

magnetic.

jj 
14543JJ 

5
9

3
.O

J
j 

5
9
8
.0

|J
5
.0

|| 
-O

lljj 
.040JJ 

.120JJ

5
9
2
.
0
 
5
9
8
.
2
 
U
l
t
r
a
m
a
f
i
c
 

k
o
m
a
t
i
t
e
)
.

(Peridotitic

(j 
6
0
2
.7

J
| 

6
1
1
. OJj 

G
A

B
B

R
O

II 
II 

II
|| 

|| 
|| 
Transitional 

contact 
(lath 

like 
feldspars) .

II 
II 

II
|| 

6 11.01| 
628. O || 

G
A
B
B
R
O
I
C
 
K
O
M
A
T
I
I
T
E

II 
II 

II
|| 

|| 
|| 
Locally 

magnetic, 
p
o
r
p
h
y
r
i
t
i
c
 

(?) 
textured.

II 
II 

II
|| 

|| 
|| 
6
1
1
.
3
 

0
.
1
 

f
o
o
t
 

w
i
d
e
 

q
u
a
r
t
z
 
c
a
r
b
o
n
a
t
e

14544JJ 
6
1
1
. OJj 

6
1

6
.O

J
J

5
.O

J
j 

-061JJ 
.022JJ 

.040JJ 
14545JJ 

6
2

2
.3

J
| 

6
2

8
.0

J
J

5
.7

J
| 

.006JJ 
-012JJ 

.040JJ

tr
||

tr
||

till
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l! ^HH

G
e
o
l
o
g
y

||S
am

ple|| 
From

 
|| 

To 
||L

ng|| 
CU 

|| 
ZN 

|| 
N

I 
|| 

AU 
|| 

|| 
|| 

ft. 
|| 

ft. 
||ft. || 

Ir 
|| 

Ir 
|| 

Ir 
||

J]

vein 
at 

15 
degrees 

to 
core 

axis.

l 
628.0(i 

631.7JJ 
A
N
O
R
T
H
O
S
I
T
E

|| 
Hand 

sample 
(core) : 

inequigranular, 
light

jj 
b
eige 

- 
white 

(bleached 
?), 

aphanitic 
u
p
p
e
r

J! 
contact 

(8 
inches). 

V
o
l
c
a
n
i
c
 
??.

14546|| 
628. 0|| 

6
3
1
.7

|J3
.7

|
tr

.060JJ
trjj

6
2
8
.
2

H
A
N
D
 

S
A
M
P
L
E
 

A
N
D
 

P
O
L
I
S
H
E
D
 

T
H
I
N
 

S
E
C
T
I
O
N
:
 

G
A
B
B
R
O
I
C
 

A
N
O
R
T
H
O
S
I
T
E
:
 

70% 
p
l
a
g
i
o
c
l
a
s
e
,
 

a
l
t
e
r
e
d
 

p
l
a
g
i
o
c
l
a
s
e
 

(sausserite) , 
25fc 

c
a
r
b
o
n
a
t
e
 

k 
m
i
c
r
o
s
c
o
p
i
c
 

a
l
t
e
r
a
t
i
o
n
;
 

3* 
o
p
a
g
u
e
s
 

(ilmenite, 
m
a
g
n
e
t
i
t
e
,
 

c
h
a
l
c
o
p
y
r
i
t
e
,
 

p
y
r
i
t
e
.
 
A
L
t
e
r
a
t
i
o
n
 

is 
p
e
r
v
a
s
i
v
e
 

q
u
a
r
t
z
 

c
a
r
b
o
n
a
t
e
 

v
e
i
n
i
n
g
.

6
2
9
.
5
 

T
H
I
N

A
N
O
R
T
H
O
S
I
T
E
:

a
l
t
e
r
a
t
i
o
n

mircoscopic)
p
l
a
g
i
o
c
l
a
s
e

s
e
r
i
c
i
t
e
,

S
E
C
T
I
O
N
:
 

G
A
B
B
R
O
I
C
 

C
o
a
r
s
e
 
g
r
a
i
n
e
d
.
 

45=1; 
p
r
o
d
u
c
t
s
 

(sub 
a
n
d
 

c
a
r
b
o
n
a
t
e
,
 

40i? 
(sausserite, 

t
w
i
n
n
i
n
g
)
 

1
0* 

s
e
r
i
c
t
i
e
,
 

3?r 
o
p
a
q
u
e
s
 
(ilmenite, 

m
a
g
n
e
t
i
t
e
,
 
p
y
r
i
t
e
)
.

6
3
1
.
7
 

636.4 
M
A
F
I
C
 
F
L
O
W

S
t
o
u
g
h
t
o
n
 

- 
R
o
q
u
e
m
a
u
r
e
 
?.

D
a
r
k
 

g
r
e
e
n
 

to 
g
r
e
e
e
n
 
g
r
e
y
 
m
a
f
i
c
 
flows 

(fine
g
r
a
i
n
e
d
 

to 
a
p
h
a
n
i
o
t
i
c
)
 , 

s
p
h
e
r
u
l
i
t
i
c
 
t
e
x
t
u
r
e

|| 
1

4
5

4
7

|| 
6
3
1
. 7|| 

6
3

6
.3

J
J
4

.6
J
j 

.0
0

4
|| 

.0
1

6
|| 

.0
2

0
|| 

.0
0

1
0

|| 
jj 

14548JJ 
6
3
6
. 3JJ 

6
4
1
.O

JJ4
.7

Jj 
.007JJ 

.015JJ 
.080JJ 

n
iljj
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l
o
g
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||S
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ple|| 
From

 
|| 

To 
||L

ng|| 
CU 

II 
II 

ft. 
|| 

ft. 
||ft. || 

Ir
ZN

N
I

A
U
 

|| 
OZ/TONll

(local). 
Quartz 

veins 
at 

632.4' 
(o.5') 

and 
at 

634.5 
(0.7') 

at 
30 

d
e
g
r
e
e
s
 
to 

core 
axis.

jj 
6
3
6
.
4
 jj 

641.0JJ 
F
E
L
D
S
P
A
R
 
P
O
R
P
H
Y
R
Y
 
D
Y
K
E

636.4' 
to 

637.9' 
c
u
m
u
l
a
t
e
 
texture(?) 

m
a
f
i
c
 

flows 
(komatitide).

|| 
6
4
 1
.
0
 j) 

7
0
1
.
 5IJ 

G
A
B
B
R
O

M
e
d
i
u
m
 

to 
coarse 

grained, 
inequigranular,

m
a
f
i
c
 

i
n
t
r
u
s
i
v
e
;
 

w
e
a
k
l
y
 

m
a
g
n
e
t
i
c
,
 

b
l
o
t
c
h
y

fabric 
from 

coarser 
g
r
a
i
n
e
d
 
p
l
a
g
i
o
c
l
a
s
e
 

(?)
l
a
t
h
s
 
a
n
d
 
c
r
y
s
t
a
l
s
.

Alteration: 
local 

b
l
e
a
c
h
i
n
g
 

(carbonate) 
at

6
4
2
.
7
'
 

t
o
 

6
4
4
.
3
'
,
 

6
4
6
.
5
'
 

to 
6
4
7
.
8
'
 

a
n
d

6
4
9
.
4
'
 
t
o
 
6
5
0
.
5
'
.

V
e
i
n
i
n
g
:
 

c
u
t
 

b
y
 

n
a
r
r
o
w
 

(1/2 
inch) 

q
u
a
r
t
z

c
a
r
b
o
n
a
t
e
 
veinlets 

at 
v
a
r
i
o
u
s
 
orientations.

701.5JJ 
708.5 jj 

FELD
SPA

R 
PORPHYRY 

DYKE
II 

II
|| 

|| 
Pale 

grey, 
equigranular, 

cut 
by 

<
I 

inch
|j 

j| 
q
u
a
r
t
z
 

c
a
r
b
o
n
m
a
t
e
 

v
e
i
n
l
e
t
s
 

at 
30 

t
o
 

60
|| 

|| 
degrees 

to 
core 

axis. 
Carbonatized,

jj 
|| 

irregular 
contacts.

jj 
1
4
5
4
9
J
J
 

7
0

2
.O

J
j 

7
0

7
.0

J
J

5
.0

J

708. 5 jj 
805.3 jj 

GABBRO 
jj 

jj 
jj 

|| 
||

jj 
|j 

jj 
14550JJ 

742.O
Jj 

747.O
JJ5.O

Jj
jj 

j) 
W

eakly 
m

ag
n
etic, 

m
edium

 
g

rain
ed

, 
m

afic 
to

 
jj 

14551JJ 
747. OJj 

752.O
JJ5.O

Jj
(j 

jj 
in

te
rm

e
d

ia
te

, 
carb

o
n
atized

. 
jj 

14552JJ 
757.O

Jj 
761.O

JJ4.O
Jj
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To 
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ng|| 
CU 

| 
||ft. || 

* 
\ \ 

ZN 
|| 

N
I 

|| 
AU 

|| 
| 

\ 
|| 

\ 
|| 

O
Z/TO

N
Jj

|| 
V
e
i
n
i
n
g
:
 

q
u
a
r
t
z
 

c
a
r
b
o
n
a
t
e
 

v
e
i
n
s
 
(white 

a
n
d
 

||
IJ 
s
m
o
k
e
l
y
 

grey), 
w
e
l
l
 

b
a
n
d
e
d
,
 

m
o
r
e
 

q
u
a
r
t
z
 

jj
Ji 
c
a
r
b
o
n
a
t
e
 

v
e
i
n
s
 

>
7
3
2
'
a
t
 

35 
d
e
g
r
e
e
s
 
to 

c
o
r
e
 

jj
II 
axis. 

||
|| 
L
e
u
c
o
c
r
a
t
i
c
 

g
a
b
b
r
o
 

> 
748', 

breccia, 
wall 

||
|| 
rock 

fragments, 
quartz 

c
a
r
b
o
n
a
t
e
 
veins. 

||
|| 
I
n
t
e
r
c
a
l
a
t
e
d
 

coarse 
and 

m
e
d
i
u
m
 

g
r
a
i
n
e
d
 

||
jj 
phases 

with 
both 

g
r
a
d
a
t
i
o
n
a
l
 
and 

abrupt. 
jj

I 
1/2 

Inch 
well 

laminated 
banded 

quartz 
jj

jj 
c
a
r
b
o
n
a
t
e
 
veins 

< 
\\ 

py
r
i
t
e
 
(771' 

to 
778')- 

||
II 

II
|| 

8
0
4
.
9
 

A
p
p
r
o
x
i
m
a
t
e
l
y
 

2t 
fine 

p
y
r
i
t
e
 
in 

||
|| 

s
m
o
k
e
l
y
 
g
r
e
y
 
quartz 

veinlets. 
||

14553|| 
772. 0|| 

777.0||5.0J| 
14598JJ 

804. 9JJ 
807.oiJ2.ljj

.027JJ 
.008JJ 

.040JJ 
.0010JJ

|| 
805.3)1 

808.3(1 
Q
U
A
R
T
Z
 
V
E
I
N

Bull 
white 

quartz 
v
e
i
n
 

with 
c
r
o
s
s
c
u
t
t
i
n
g
 

n
a
r
r
o
w
 

sub 
v
e
i
n
l
e
t
s
 

of 
s
m
o
k
e
y
 
g
r
e
y
 
quartz 

(1/2 
inch); 

dark 
(chlorite) 

fragments 
in 

white 
quartz; 

minor 
calcite 

stringers,- 
v
e
i
n
 

c
o
n
t
a
c
t
s
 

at 
20 

degrees 
to 

core 
axis; 

<
3% 

fine 
silvery 

pyrite 
in 

g
r
e
y
 
quartz 

near 
b
o
t
h
 

contacts.

14599|| 
807. 0|| 

808.7Jjl.7Jj 
.038||

.0
2

0
JJ

tr|j

|| 
808.3|| 

811.0)1 
M
A
F
I
C
 
F
L
O
W

|| 
A
l
t
e
r
e
d
 

mafic 
flow, 

smokey 
grey 

to 
dark

(j 
grey, 

conchoidal 
fracture, 

hard, 
brittle,

II 
a
p
h
a
n
i
t
i
c
.

II|| 
8
0
9
.
4
 

H
A
N
D
 

S
A
M
P
L
E
 

A
N
D
 

P
O
L
I
S
H
E
D
 

T
H
I
N

|| 
S
E
C
T
I
O
N
:
 

M
a
f
i
c
 

F
l
o
w
:

|| 
S
u
b
m
i
c
r
o
s
c
o
p
i
c
,
 

altered, 
r
a
n
d
o
m

14554|| 
808.7|| 

8
1
2
.6

||3
.9

||
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|j 

To 
|JL

ngj| 
CU 

|j 
ZN 

|| 
N

I 
II 

II 
ft- 

|| 
ft. 

||ft.
AU 

jj

H 
H

(anisotropic) 
grain 

orientation. 
|| 

Epidote 
- 

chlorite, 
clay 

|| 
minerals, 

minor 
carbonate. 

||

jj 
811.0 jj 

812. 6 jj 
QUARTZ 

VEIN

Brecciated 
quartz 

vein. 
White, 

quartz-calcite 
vein, 

well 
developed 

breccia 
texture. 

Contacts 
at 

20 
degrees 

to 
core 

axis.

812.6JjlOOO.OJj 
GABBRO

|| 
Gabbro 

- 
diorite, 

similar 
to 

above. 
Coarse

|| 
grained, 

equigranular 
and 

inequigranular
|| 
phases; 

both 
melano 

and 
leucocratic 

phases;
|| 
probably 

gabbro 
to 

about 
900', 

diorite
|| 
thereafter.

II|| 
829.1 

3 
inch 

wide 
quartz 

carbonate 
|| 

vein 
at 

45 
degrees 

to 
core 

axis, 
Ji 

•cl'lf 
pyrite.

II|| 
830.0 

Weakly 
magnetic.

II|| 
839.6 

(0.9
1 ) 

Mafic 
dike.

II|| 
875.0 

\
\ 

f
ine 

grained 
disseminated

li 
pyrite.

II|| 
910.0 

1/2 
inch 

wide 
quartz 

carbonated 
|| 

veinlets, 
l* 

pyrite 
at 

60 
|| 

degrees 
to 

core 
axis .

M 
II 

II 
II

1
4
5
5
5
|| 

8
2
6
.0

|| 
8

3
0
.l||4

 .1
1
|

1
4

5
5

6
JJ 

8
7
6
.O

J
j 

8
8
1
.0

|J
5
.0

||

1
4

5
5

7
JJ 

9
1
0
. O

Jj 
9
1
5
.O

J
J
5
.O

J
j

1
4

5
5

8
JI 

9
1

5
.O

J
j 

9
1
8
.0

J
J
3
.0

J
|

1
4
5
5
9
JJ 

9
1
8
. O

Jj 
9
2
1
.O

J
J
3
.O

J
j

1
4
6
0
0
JJ 

9
2

1
.O

J
j 

9
2
3
.5

J
J
2
.5

J
j

1
4
5
6
0
JJ 

9
8
1
.8

|| 
9
8
7
.0

J
J
B

.2
J
|

1
4
5
6
1
JJ 

9
8

7
.O

J
j 

9
9
0
.5

J
J
3
 .5

J|

1
4
5
6
2
JJ 

9
9

0
.5

J
| 

9
9
5
.0

J
J
4
 .5

J|

1
4
5
6
3
JJ 

9
9
5
.0

J
|lO

O
O

.O
|J

5
 .O

Jj

.0
2

7
JJ 

.0
0

9
JJ 

.0
6

0
JJ 

n
ilj
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\ 
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\ 
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O

Z/TO
N

H
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|
_
_
_
_
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j l 
1
1
_
_
_
_
_
_
_
_
l
i
 

n 
_
_
_
_
_
_
n
 

, 
n 

^
_
_
_
_
_
_
i
)
_
_
_
_
_
_
_
_
_
j
i

"II 
II 

II 
II 

II 
II 

~" 
II 

II 
li

916.0 
2 

inch 
wide 

smokely grey 
quartz 

veinlets 
(l 

per 
foot), 

1
\ 

pyrite 
in 

gabbroic 
host 

and 
at 

vein 
contacts.

921.0 
2.5' 

wide 
quartz 

calcite 
vein, 

vein 
breccia, 

n.% 
pyrite, 

15& 
wall 

rock 
fragments.

966.8 
THIN 

SECTION: 
501 

plagioclase, 
30% 

amphiboles, 
10% 

chlorite, 
5% 

quartz, 
S-5% 

opaques. 
Similar 

to 
562.4' 

- 
altered 

gabbro. 
Apatite 

in 
sample, 

therefore 
dioritic, 

not 
gabbroic.

982.0 
990.0 

Bleached 
and 

hand 
sample.

brecciated 
(?) 

in

grained, 
alteration 
-carbonate), 
deformation.

983.5 
H
A
N
D
 

S
A
M
P
L
E
 

A
N
D
 

P
O
L
I
S
H
E
D
 

T
H
I
N
 

SECTION: 
DIOIRTE: 

Coarse 
s
t
r
o
n
g
 

p
e
r
v
a
s
i
v
e
 

(chlorite 
b
r
i
t
t
l
e

Constituents: 
40

!k 
plagioclase, 

25!r 
submicroscopic 

alteration 
(and 

carbonate) , 
25

!k 
chlorite; 

5% 
quartz, 

53r 
opaques.

991.2 
992.1 

Feldspar 
porphyry 

dike 
at 

55 
degrees 

to 
core 

axis.

994.6 
995.0 

Bleached 
and 

brecciated 
gabbro 

7 
dioirte.
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.
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; ftirSistere du 
Developpement du Nord 
et des Mines

Rapport sur les travaux executes 
apres I'enregistrement d'un claim

N 0 de transaction

' OO1
Ontario Lol sur les mines
Les renseignements personnels contenus dans la presente formule sont recueillis en v 
toute question sur la collects de ces renseignements au chef provincial des terrains m 
48 etage. Sudbury (Ontario) P3E 6A5; t6!6phone : (705) 670-7264.

Directives :

42A09SEoo2s 2.15954 MUNRO

- Dactylographier ou ecrire en lettres moulees.
- Se reporter a la Lol sur les mines et aux regleme 

d'evaluation ou consulter le registrateur de claims.
- Remplir une formule pour chaque groupe de travaux.
- Joindre a la presente formule deux exemplaires des rapports techniques et des cartes.- Joindre a la presente formule une esquisse indiquant les claims ayant fait I'objet des travaux.

900

Titulaire(s) enregistre(s)
N0 de client

Adresse

l \ . ~ VX x

Division des mines l

N0 de telephone

Canton/secteur N0 de plan M ou O

2RSE du:

Travaux executes (cocher un seul groupe de travaux)
Groupe de travaux

Leve geotechnique

Genre

Travaux physiques, 
y compris forage M O Y - 5

\i\i\-. ^'

Rehabilitation

J Autres travaux autorises

Essais

Valeur transferee 
de la reserve

"otal des travaux devaluation r6clam6 sur le relev6 des frais ci-annex6
Jota : Le m inistre peut rejeter une partie ou la totality des travaux d'evaluation presentes pour obtenir des credits d'evaluation si le titulaire enregistrd ne peut verifier les depenses reclamees sur le releve des frais dans les trente jours suivant une demande de verification.

.es personnes et la compagnie d'arpentage qui ont execute les travaux (donner le nom et I'adresse de I'auteur du rapport)'Nom
Adresse

Tijrv* 1

ilndre une annexe au besoln)

ertification d'lnterSt b^neficiaire * Voir la note n 0 1 au verso
Je certifte qu'au moment od les travaux ont 6(6 ex6cut6s, les claims dont II est 
question dans le pr6sent rapport elaient enregistr6s au nom de leur titulaire actuel 
)U detenus a tltre b6n6ficiaire par l'actuel titulaire enregistre.

Dale

WA
Titulaire er

silification du rapport sur les travaux executes
le certifie que j'ai une connaissance directe des fails exposes dans le present rapport, pour avoir exdcuHJes^lravaiiX ou en avoir constate ('execution tvant ou apres leur achievement. Je certifie aussi que le rapport ci-annexe est exact. '

W^ ' [ "3rt l UValeur totate des credits 
enregistr6s

ate d'envtJi de I'avis de modification

j? j f 00-
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Les credits que vous reclamez dans le present rapport peuvent etre reduits. Afin de diminuer les consequences ctefavorables de telles reductions, veuillez indiquer I'ordre dans lequel vous desirez au'elles soient appliquees a vos claims. Veuillez cocher (^) I'une des op tions suivantes :

1. D Les credits doivent etre reduits en commencant par le dernier claim sur la liste.
2. D Les credits doivent etre reduits egalement entre tous les claims figurant dans le present rapport.
3. 0*1.68 credits doivent etre reduits selon I'ordre donne en annexe, t- - |l|| SS l 
Si vous n'avez pas choisi d'option, la premiere sera appliquee.

Note 1 : Examples d'interets beneficlaires: cessions non enreglstrees, ententes sur des options, protocoles d'entente, etc. relatifs aux claims.

Note 2: Si des travaux ont ete executes sur un terrain falsant I'objet de lettres patentes ou d'un ball, veuillez remplir ce qui suit:

Je certifie que le titulaire enregistre possedait un int^rSt beneficiaire sur le 
terrain faisant I'objet de lettres patentes ou d'un bail, au moment oil les 
travaux ont etd executes.

Signature Date



MA*. -04'W(THU) 15:48 KLK MINING RECORDER TEL: 705 567 5621 P. 002

Statement of Costs - "Munro Prospect"

Munro Township - Ontario

Fall Program, 1994
Item (Description): Cost
A) Direct * Field Casts: f
- sample preparation for thin sections- preparation of thin sections, plates, etc.- evaluation of thin sections, core samples, petrographic report, etc- coloured plates (photomicrographs) - S2100

** all inclusive cost (consultants: approx. S 1 800, own time preparing samples, log preparation, etc. S300( 1.5 days)**
Total Allowable For Assessment Credits: S2100 
Total aaimed:

GlennJ. M 
ApriK4th, 1995



Ontario
Ministry of Ministere du
Northern Development Developpement du NortJ
and Mines et des Mines

June 21, 1995

Geoscience Approvals Office 
933 Ramsey Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Telephone: 
Fax:

(705) 670-5853 
(705) 670-5863

Our File: 2.15984 
Transaction #W9580.00194

Mining Recorder 
Ministry of Northern 
Development fi Mines 
4 Government Road East 
Kirkland Lake, Ontario 
P2N 1A2

Dear Mr. Spooner:

SUBJECT: APPROVAL OF ASSESSMENT WORK CREDITS ON MINING CLAIMS 
1049488 ET AL. IN MUNRO TOWNSHIP

Assessment work credits have been approved as outlined on the original 
report of work forms for this submission. The credits have been 
approved under Section 18, Microscopic studies, Mining Act 
Regulations.

i
The approval date is June 12, 1995. Please indicate this approval on 
the claim record sheets.

If you have any questions regarding this correspondence, please 
contact Bruce Gates at (705) 670-5856.

Yours sincerely,

Ron C. Gashinski
Senior Manager, Mining Lands Section 
Mining and Land Management Branch 
Mines and Minerals Division

cc: Resident Geologist
Kirkland Lake, Ontario

Assessment Files Library 
Sudbury, Ontario
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THF TOWNSHIP 
OF

MUNRO
DISTRICT OF
COCHRANE

LARDER LAKE
MINING DIVISION 

SCALE 1-INCH 40 CHAINS

LEGEND

'I1NF.S 
MAHSll OR 

MINES
CANCELLFD 
PATENTED S R O

PATENTED LAND
CROWN LAND SAIF
LEASES
LOCATED LAND

LICENSE OF OCCUPATION

MINING RIGHTS ONLY

SURFACE RIGHTS ONL\

ROADS

IMPROVED ROADS

KING'S HIGHWAYS

i
k) U-

:?'Cg^*^ *^w*i

NOTES
400' Surface righls reservation along the 
shores of all lakes and rivers ^^

A rea t withdrawn from (taking

T|J :.JK' ACE RIGHTS WITHDRAWN FROM STAKING. SECIION if,43Sfc. a/1/69

 NHTt WITHPMWN FKOM ttt
w. K/rr, w/t/n

^) MMTACV IWMTS WTHOHAWN f MM tTAKtM. WCtlON IMMt 

SI/l/M

i

a MIIMWW"

o-oa/aw. OPENS PART or

NOTICE OF FORESTRY ACTIVTHT

THIS TOWNSHIP ; AREA PALS WITHIN TH^    
WATABEAG MANAGEMENT UNIT

AND MAY BC SUBJECT TO FORESTRY OPERATIONS 
THE MNR UNIT FORESTER TOR THIS AREA C AN'BE 
CONTACTED AT P.O. BOX 129

SWASTIKA, ONT.
POK ITO
708-642-3282

THE INFORMATION THAT 
( WM*EARS'ON THIS MAP 
HAS BE IN COMPILED 
FROM VAIIIOUS SOURCES. 
AND ACCURACY IS NOT * 
QUARANTEED THOSE 
WISHING TO STAKE MIN 
ING CLAIMS SHOULD CON- 

MOULT WITJH THE MINING 
i-Bfq/ORffER, MINISTRY OF 

NORTHERN DEVELOP 
MENT AND MINES, FOR AD 
OPTIONAL INFORMATION 
ON THE STATUS OF THE 
LANDS SHOWN HEREON

PLAN NO. M-376
MINISTRY OF NORTHERN 

DEVLLOPMENT AND MINES O)

O1 
l
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DIAMOND DRILL PROFILE

SECTION LOOKING 295

DDH MS!. 04 C; 1
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SURVCY BY 
G Mull an

CLAIM No. 
L-1049488 
L-1049487

APPROVED BY- 
G Mullan

DRAWN BY- 
IOG II

DATE
May 1995

DWG NO


