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1.0 Summary 
!%urn Minerals Inc drilled a total of 827 metres of &&wall NQ diamond drill core in 7 drill holes at 4 
drill sites on the Mars property. Work was completed between June 26 and August 1,2004, and was 
Supervised by Dr. James R. Lang, P.Ge0, with assistance h m  Mr. Murray McClaren, P.Ge0, and Mr. 
Michael Elson. Camp gear and equipment were trucked h m  Whitehorse to a staging point near Lake 
Laberge, and men and materials were transported by helicopter to a campsite located on claim DDH-9 
which is located near the centre of the property. The core was logged on site by Dr. Lang, and 192 
samples were split for geochemical analysis Drill core is stored at the campsite, where it was stacked and 
covered with tarps. Samples were prepared and ICP geochemical analyses were completed by Acme 
Analytical Laboratories, Vancouver, British Columbia Geocherm 'cal results were disappointing: 1) for Cu 
all results wefe less than 667 ppm, except for two intervals h m  immediately below the surface that 
contained supergene copper oxide minerals and which reported 2902 and 813 
samples returned greater than 100 ppb Au, with a single 15' interval of 6,435 ppb; 3) for molybdenum 17 
values exceeded 103 ppm, with a maximum of 1,080 ppm; and 4) no other elements showed economically 

2) for gold, only 9 

significant enrichment. 

Numerous explomtion programs have been carried out on the Mars property Since its discoveay in 1971. 
The most sipificaut work was catried out by P h  Dome Canada Ltd. betweam 1997 and 1998. Saturn 
Ventures Inc. (predecessor company to Saturn Minerals Inc.) optioned the property in 2001. Ekploration 
by Saturn Ventures Inc. in 2001 d t e d  in the discovery of a new mineraked zone (TA zone) as well as 
additional areas that warrant future follow-up. 

The propexty is underlain by the Jurassic Teslin Crossing pluton and sedimentary rocks of the Middle 
Jurassic Tanglefoot Formation. Poorly exposed and locally strongly altered hornfelsic volcanic rocks are 
found m the east-centrd portion of the property. The Teslin Crossing pluton is alkalic and silica over- 
stmated in nature. Many features observed on the Mars property are similar to those found at other 
silica-oversatmated, alkalic copper-gold deposits. Alteration mapping during the 2003 program outlined a 
broad, northwesterly trending zone of K-feldspar a l t d o n  that is up to 1 kilometer wide and at least 3 
kilometers long. The early K-feldspar alteration zone envelops and is overprinted by zones of quartz 
veins and silicification; magnetite rich alteration zones and zones of albitic alteration. Extensive induced 
polarization resistivity highs spatially correlate with areas of quartz veins and silicification. Areas of 
silicification and resistivity highs also have a close assocdion with copper (+/- gold) minerahtion. 
These amas constitute the primaty exploration targets on the Mars property. The Kelly zone and Moon 
Knob were the best mineralized areas examined during the 2003 field p r o m  Siliceous, hornfelsic 
sedimentary roclcs found at intrusive contacts locally contain sigmficant copper (+/-gold) values and may 
consfitute an additional exploration target. 

The amouat of Qllling that was completed in 2004 is considered insufficient to fidly test the exploration 
of the Mars property. Recommended work for the future includes finther prospecting around the 

margins of the Teslin Crossing pluton, better documentation of post-hydrothermal fsult history, and 
additid diamond drilling on the several untested prospects that have exposed copptx-gold-molybdemm 
minerahation and which are widely distributed across the proper@. 
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2.0 Property Description and Location 

The Mars property consists of 216 umliguous unsurveyed two-post mineral claims covering 
approximately 4,500 Hectares. The clalims are owned 50% each Bn’an R Sauer and R Allan Doh-. 
They are subject to an option agreement dated septembw 4,2001 with Saturn Ventures Jnc. (now known 
as Satmn Mining Inc.). The claims are located within the Whitehorse Mining District, Yukon and are 
shown on Northern Af fbh  Program Mineral  right^ Map 105-Eo7. Claim data k a~ follows: 

ClaimName Graut No. RecordingDate ErrpiryW 

Mars 1-200 YB%O47-%246 July 16,1996 July 16,2005 

DDH 1- 16 YB70584703 June 7,1996 June 7,2005 

The DDH 1-16 and Mars 1-200 claims are collectively known as the Mars property and the claims are 
situated on the Teslin Crossing Stock.. 

The Mars propeaty is locateed in south-Lake Labexge and the Teslin River, south of its confluence with the 
Yukon River. 

3.0 Accessibility, Physiography and Infrastructure 

Acoess to the proper@ is by helicopter fiom Whitehorse. The “Livingston Trail”, a winter-only trail 
suitable for track-type vehicles to placer gold mining camps in the Livingstone Creek area comes within 5 
lcilometecs of the Property. There are no local re~~urces or infrastnrcture on the Mars Proper@. 

The Mars property is located within a physiographic region known as the Lewes Plateau, an area of 
moderate to rugged topography. The most prominent topographic fixture is a northwest trending ridge 
idomally called Windy Mountain. Relief on the property is about 550 meters, with the highest point at 
1,483 meters above sea level. 

Vegetation umsits of stunted but mature black spruce, willow, birch and alder below 1,300 meters, with 
alpine grasses and mosses at higher elevations. 
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FIGURE 1.0 Modified from Keyser, H J., 2002b 
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FIGURE 2 8  M i  from Keyser, HJ.. 2002b 
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4.0 Introduction 
Copper-gold deposits related to intrusions with an allralic geochemical composition are widespread and 
include the Copper Mountain/Ing&lle, Afton-Ajax, Momt Polley, Galore Creek and Mount wan 
deposits in British Columbia (I3arr et al., 1976; L a g  et al., 1995% 1995b), Goonumbla/North Parkes 
(Muller et al., 1994) and Wa-Ridgeway (I40Kday et al., 2002) in New South Wales, Marian and 
Dinkidi in the Philippines (Wolfe et al., 1999), and Skouries in Greece (Kroll et al., 2002). Deposits of the 
alkalic Cu-Au assoCiation have historically been considead a compositional variant on the more 
traditional porphyry copper theme (e.g., Barr et aL, 1976), although they exhibit a numbex of 
characteristics which distinguish them from this model (e.g., L a g  et al., 199%; Lang et al., in review). 
Lang et al. (in review) have subdivided the allralic Cu-Au deposits into silica-undersaturated, silica- 
stmated and silica-ovasatumted &types, based upon the level of silica satmation in associated alkalic 
intrusions and the presence or absence of quartz veins as a major alteration stage. 

In the Canadian Cordillera, alkalic Cu-Au deposits were traditionally recognized ody south of latitude 
58% in the Quesnel and Stikine tectonostratigrqhic terranes. All of these deposits are silica- 
undemahmkd or silica-saturated types. In the late 199Os, exploration on the Mars property, located about 
65 km north-northeast of Whitehorse in Yukon Te~itory, recogpized it as a further example of alkalic Cu- 
Au minedimtion (Doh-, 1996; Hart, 1997; Wark, 1998; Wells, 1998). Geological and exploration 
work on this property has identified numerous areas of Cu-Au minerakation within and genetically 
associated with intermdate to felsic, alkalic intrusive rocks of the Teslin Crossing pluton (Hart, 1997), 
and has outlined some of the general geologid features of the area Characteristics of &&on and 
minerahation have, however, received only cursory attention. 
This report provides additional information on the distribution and assemblages of alteration and 
minerahation on the Mars allralic Cu-Au-Mo-Ag property. This work is based upon a review of previous 
exploration data and geological studies, field examination of alteration, minerahation and rock types, and 
results fiom diamond ddmg and geochemical analyses mmpleted between June 26 and August 1,2004. 

5.0 History and Previous Exploration 
The exploration history of the Mars property began in 1971 and has continued sporadically to the present. 
Major highlights of past exploration include the following. 

1971-1973. The Mars property was first investigated for intrusion-related Cu m i n a o n  by United 
Keno Mines Ltd and by Archer-Cathro and Associates. United Keno, in a joint venture with Falconbridge 
and Canadian Superior, was dram to the area by elevated Cu and Mo values in regional stream sediment 
samples, and acquired a claim position to assess porphyry Cu-Mo potendal. Work included geological 
mapping and soil geochemistry surveys, but samples were not analyzed for Au (Pangman and VanTassell, 
1972; Pangman, 1973). The properly was allowed to lapse in 1973. 

19%. A claim block was restaked in 1996 by Al Doh- and Brian Sauer, who rewgnkd the 
similarities of the Mars properly to alkalic Cu-Au deposits elsewhere in the Canadian cordillera 
(Doherty, 1996). Positive results for Au assays led to an option of the ground to Camdan Exploration lnc 
later that year (Walton, 1996). Work included ground magnetic surveys and rock sampling. 

1997. Placer Dome Canada Ltd optioned the property from Camdan in 1997 and completed the most 
extensive exploration on the property to date (Wark, 1998). The program included airborne and ground 
geophysical surveys (magnetics, radiometcics and P), rock and soil geochemistry, hand trenching, 
geological mapping and limited thin section petrography (Wark, 1998; Wells, 1998). Results were 
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encouraging and driulng was recommended (Wark, 1998), but Placer Dome dropped their option in 1998 
and the ground merted back to Doherty and Sauer. 

2001. Saturn Ventures Inc. (successor campany to Saturn Minerals Inc) optioned the Mars property fiom 
Doherty and Smer. Additional grid COILStfllCtion, soil and rock geochemistry, hand trenching and 
prospecting were completed. At least one new mineraked mne was encountered (TA zone). 

2003. A small program of excavator trenching, and a review of surf& geology, alteration and 
mineralhtion accompanied by rock geochemistry was completed by Saturn Minerals Inc. Results 
allowed the fht map of alteration distribution and assemblages to be compiled for the pperty. 

6.0 Regional and Local Geology 
The regional geological setting of the Teslin Crossing pluton has been summanzed . by Hart (1997), fiom 
which most of the following section is taken. The pluton is located w i t h  the Stikine tectonstratiigraphic 
tenrane, the largest of several such domains of un& derivation that accretd to the margin of ancestral 
North America during the Middle Jurassic. Stikinia consists of an Upper Paleozoic volcanic arc basement 
overlain by the Lewes River volcanic arc of Middle and Late Triassic age. The Whitehorse Trough 
developed as a margmal basin during this time, and was infiued by up to seven kilometers of strata that 
include Late Triassic volcanic-rich detritus and carbonate of the Lewes River Group and Jurassic clastic 
rocks of the Laberge Group. Amalgamation of the adjacent Cache Creek terrane and accretion to North 
America resulted in deformation of these rocks during the Jurassic. 

The Teslin Crossing pluton is an isolated intrusive body emplaced near the axis of the Whitehorse 
Trough. The pluton is part of a 15 kilometre long zone of small stocks, sills and dykes that extend 
northwest of the pluton, and additional small intrusions occuf at Tanglefoot and Porphyry mountains 20 
kilometres south of Carmacks. The pluton is not, however, part of an extensive igneous suite. 

Host rocks to the Teslin Crossing pluton are mostly fissile, black, well-bedded, carbonaceous, variably 
limey, Pool% in<k-rrated shale and siltstone with minor, thin, chert-rich sandstone interbeds (Hart, 1997). 
Tempelmau-Kluit (1984) assigned these rocks to the Middle Jurassic Tanglefoot Formation; fossils yield 
ages of Toarcian or Aalenian (Hart, 1997). They occur in a block that is fdt-bounded against older 
rocks, the eastern margin of this block and the pluton are cut by north and north-northwest faults that 
include the southem end of the Chain W t .  Volcanic rocks of Aalenian age are found 10 kilometres 
north-northwest of the pluton and may be temporally associa&& a ratt of possible homfelsed volcanic 
rocks is also poorly exposed in the east-central part of the pluton, but the age of these rocks has not been 
established Host rocks to the pluton dip steeply away fi-om the pluton 

Poorly exposed volcanic rocks are found in the east-cex~tral part of the pluton Wells (1998) describes 
these as locally porphyroblastic dacite to trachyandesite with locally strong carbonate alteration. The 
rocks appear to comprise a sequence of reworked tuff. They are strongly altered to hornfels, as well as 
later stages of hydrothermal alteratioq as such they are older than igneous and magmati~hy~h~the~~nal 
activity related to the phton. Their genetic association with the pluton remain unknown 
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6.1 Teslin Crossing Pluton 
k n p t i o n  and Rock Types. The Teslin Crossing pluton has not been mapped in detail, but many 
general features are known. The stock comprises a central phase bounded by a border phase, and the 
phxton and its host rocks are cut by dykes and sills of variable composition and orientation The pluton is 
bounded on the east by strands of the Cbain W t .  On the north and west, contacts against host rocks 
appear to be sharp and steep (pangman, 1972). To the soutfi, the contact appears to be more shallowly 
dipping, and contours of airborne magnetic data indicate that the intmsion e*ends well outboard of the 
exposed contact. The surface expression of the pluton is about 8 by 5 kilometres, but the >57,200 gamma 
magnetic contour indicates a body up to twice that size. Sedimentaxy rocks above this part of the pluton 
are hordelsed and may form a large loof pendant above one shoulder of the stock, although a large-scale 
sill gmmetzy has also been suggested. Characteristics of the rock types in the pluton are 'ed 
below. 

Central Phase. The core of the pluton comprises a texturally and compositionally variable suite 
of intrusive rock types. Most rocks are pink, medium to mam-grained, equigranuk syenite to 
monzonite compositions (Hart, 1997). Hart (1997) describes three main rock types. 1) The main 
phase is medium to light grey-pink monzonite with fine-grained hornblende and up to 40% 
euhedral, strongly mned plagioclase in a slightly finer-grained matrix of orthoclase and 
hornblende. Accessory magnetite and me, oxidized biotite are also present Xenoliths are 
abundant and fhctures with K-feldspar envelopes are common (see below). 2) A leucocratic, tan- 
pink syenite is charact- by an absence of ferromagneSan minerals. It is composed of 5 to 
lo?? euhedral plagioclase in a matrix of slightly ker-grained orthoclase. Xenoliths are rare; it 
cuts the main central phase monzonite but is cut by dykes. 3) A minor rock type comprises small 
plugs and dykes of leucocratic, light pink, coacsqpined, equigmnular alkali feldspar syenite. It 
contains >90% orthoclase, 6% euhedral hornblende7 1% magnetite and minor plagioclase. All 
phases contain accessory titanite, apatite, biotite, pyroxene and rutile- Pangman (1972) notes a 
change from to Anm from early to late phases. He also notes abundant accessory pyroxene7 
but Hart (1997) asserts that all observed pyroxene is xenolithic or xenocrystic. 

Border Pbase. This is a texturally variable, equigranular to fine-grained and crowded porphyritic 
phase that ranges from momodiorite to monzonite. Phenocrysts are euhedral, between 1 and 4 
mm in length, and comprise 50% plagioclase and 5% hornblende. Plagioclase phenocrysts have 
only weak compositional zoning (Wells, 1998). The matrix is grey and fine-grained. Accessory 
minerals include magnetite, apatite, titanite, pymxene, and local pyrite smd chalcopyrite (later 

Dykes and Sills. Swarms of dykes and sills have been described from south of the pluton by Hart 
(1997). They are similar to the border phase but are more finegrained, locally more mafic and 
commonly trachytic. They range from 3 to 15 metres in thickness, and may be at least hundreds 
to s e v d  kilometers in length. Within the pluton, several trachytic feldspar porphyry syenite 
dykes have been observed that can contain orthoclase phenocrysts to several centim&es in length 
in a pink matrix with 5 to 10% hornblende and minor biotite and magnetite; these dykes appear to 
be unaltered (local clay and sericite; Wells, 1998) and unmineidkd, and may post-date 
h y d r o t h d  activity in the s t d  The largest of these dykes is nine metres wide and is located 
on Moon Knob (Wark, 1998). Dykes within the pluton strike northeast to east-northeast with 
nearly vertical dips, whereas sil l swarms south of the pluton strike north and are west-dipping 
(Hart, 1997 Mafic dykes with easterly trend have been described by Wells (1998) as metre scale, 
steeply dipping, grey to green, 5ne-grained hornblende porphyries with plagioclase, 3 to 5% 
orthoclase, and minor carbonate and magnetite; these dykes were described as lamprophyres by 
Pangman (1973) but subsequent authors (Hart, 1997; Wells, 1998) have disagreed with this 
nomenclature and call them monzonites to monzodioritegabbro. Narrow pegmatoidal dykes 
common, as are fine-grained felsic dykes. 
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8.0 Alteration and Mineralization 
Table 1.0 General alteration assemblages and styles observed in the Mars system. 

MinorinCliE 

Abundant in 
Moon Knob, X, 
Windy Ridge 
south, Andrew, 
Kelly 

Assemblage 
Pervasive K- 
feldspar 

K-feldspar- 
actinolite- 
calcite 

Albite 

I Magnetite 

Quartz veins 

Epidote-albite 

Hematite- 
actinolite 

Sericite 

Style 

PerV 

FraC 

PerV 

FraC 

FraC 

FraC 

FraC 

Minerals 

Commonly found in areas where intensity of K- 
feldsparcalcite-actinolite veins is much higher and 
may be related, but timing not wellanstrained. 
Comprises massive K-feldspar tlooding of border 
phase, beginning in matrix and then afFtxting 
phenocrysts. Contains disseminated pyrite and 
chalcopyrite in Cliff zone, but elsewhere association 
with sulphide not constrained. 

Mostly planar but locally discontinuous veins, mostly 
quite tight ( a - 3  mm open space typical). Ubiquitous 
envelopes up to 2-3 cm wide with at least K-feldspar 
and calcite. Vein fill of K-feldspar, calcite, actinolite 
and rare quartz. Only rare pyrite observed as sulphide. 

Pervasive white to buff or tan zones in border phase, 
no sisnifcant fracture control. Commonly contains 
disseminated pyrite andor chalcopyh. Can contain 
disseminated magnetite, which may be later, or be cut 
by magnetite. Intensely altered host rock typically 
contains no or very minor sulphide. 

Planar to sinuous veins, small irregular replacements, 
possible pervasive disseminations. Magnetite is main 
phase, commonly with minor quartz, locally with 
minor biotite. May be barren and sulphide-bearing 
Varieties (chalcopyrite and pyrite only, possibly 
bornite and native Au). In some cases may contain 
hypogene specular hematite. 

Planar to sinuous and discontinuous veins dominated 
by quartz, late calcite mostly in vugs, minor to 
important magnetite, pyrite, chalcopyrite, 
molybdenite. No envelopes. Up to >30 cm wide but 
mostly <1 to several cm. Surrounding host rock may 
be more widely silicified. 

Minor assemblage found mostly on NW end of 
system. Irregularly distributed, mostly tight veinlets 
filled by calcite, actinolite, epidote and albite, with 
albite envelopes up to 2-3 cm wide. Can contain minor 
pyrite, but mostly unmineralized. 

Narrow, mostly planar veinlets; Various combinations 
of hematite, quartz, calcite, pyrite, actinolite and 
probably chlorite. No alteration envelopes. 

Very minor, mostly as selectively pervasive alteration 
of plagioclase grains in border phase. Does not appear 
to form large, discrete zones. Locally common in post- 
hydrothema4 feldspar porphyry dykes, but also a 
potential relationship to pervasive K-feldspar zones. 
Probably has no assoCiation with sulphide. 

Distribution 

Variably 
developed 
throughout 
sy-;strongest 
in Cliff 

Geochem 

Entire system in 
variable intensity 

Moon Knob, 
Kelly, X, Windy 
Ridge South 

Windy Ridge 
South, minor in 
X and TA, 
Andrew 

common 

OccUrsonNW 
margin and also 
outside of Cliff 

Mostly in 
NewPluto area 

Small areas 
throughout 
system 
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New Zone. One sample with moderate IS-feldspar iiactures and pervasive alteration, with minor quartz 
veins that rehuned 2 g/t Au, 0.35% Cy 125 ppm Mo (A29330); sample not mineralized and only has 
d i m  magnetite, carbonate veinlets, minor chloritic fktures. 

Windy Moumtain South Zone. K-feldspar and magnetite veinlets OCCUT in more ‘brecciated‘ areas, with 
minedimtion as he-grained disseminations of chalcopyrite and magnetite. 

X Zone. N-trending zone 1.5 m wide by up to 90+ metres long, with ‘brecciation’ and magnetite veins. 
Au values of up to 1 to 4.8 g/t found , 0.1 to 0.3% Cu, and up to 195.7 g/t Ag. Stong vein and pervasive 
K-feldspar alteration east of the zone, and intensity of alteration vectors into the zone. lcllany samples 
proximal to mineralization, however, showed little K-feldspar alteration. Best mineralization may be in 
albitized momnite that contains h e ,  disseminated chalcopyrite, and magnetite veinlets. 

Kelly Zone. (previously included in the X zone), chalcopyrite is mostly fracture controlled, closely 
associated with magnetite, brecciated chlorite and magnetite (possible actinolite?) form selvages to larger 
veins, early pyrite cubes within chalcopMte, strong albite-carbonate alteration in host rock, sigolscant 
-on prior to brecciation and sdphide-chlorite-magndte veining. Pervasive mineralization 
has h e r  anhedral K-feldspar (hydrothermal or igneous?), chlontized hornblende (or actinolite?), 
carbonate, h e  dissermna * ted chalcopyrite and magnetite. 

Moon Knob Zone. Several E-trending matic and felsic dykes. Cm scale quartz-carbonate veins common 
and at dyke contacts . Some quartz veins have strong K-feldspar envelopes with variable magnetite, and 
may contain heg-rained chalcopyrite and local molybdenite (near vein margins). Quartz distinctly grey. 

Styles of Mineralization. 

Dkemhted mostly, in ClifF and Windy Mountain South zones. More constant W A u  values than at X 
and Moon Knob. Some high Au (low WAu) from Cliffzone can be correlated with later stage veining, 
high Pb and/or Mo values. X zone dissmbkd, firacture and vein styles. Wider range of CdAu values. 
High Au correlates with fracture and vein styles combined with strong albitization. Moon Knob veinlet- 
related mineralization, high but variable CdAu values, variable Ag, local high Pb and Mo. One 
petrographic sample by Van Pet showed 0.02 to 0.07 mm Au byaim as inclusions within the hem-altered 
margins of fkture pyrite located near chalcopyrite; suggests higher Au related to elevated Pb, Mo andlor 
Zn, suggesting that perhaps there may be diflkent stages of Au introduction.. 

. .  

10.0 Geophysical Surveys and Results 
SeveraCy types of geophysical surveys have been completed on and around the Mars property. These 
include IP, airborne magnetics and airborne radiometrics. The results and i m p l i d m  of these surveys 
are described Mow. 

Indkced Polwkdbn Survey 

An IP survey was completed over a large portion of the Placer Dome grid in 1997. A total of 17.65 line 
kilometers on 14 lines s p a d  200 metres apart was completed by Amerok Geosciences Ltd of 
Whitehorse. 

The IP survey identified anomalies in both chargeability and resistivity. The chargeability highs are 
approximately coincident with the southdipping contact of the pluton against sedimentary host rocks, and 
also correspond broadly to Cu-Au mineralization exposed at surface in the Kelly and X zones. Other 
zones of h@ chiirgeabilty are located at other points dong the southwestem contact zone of the intrusion. 
The anomalies are elongated northwest, approximately parallel to the grid baseline and to the overall 
orientation of the main zone of alteration and mineralization. 
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10.2 Summary of the reinterpretation of IIP surveys by Saturn Minerals. PIacer 
Dome acquired the data in 1997, and focused primarily on the chargeability anomalies. Field eXaminati on 
of alteaation and minemlhtion in 2003, however, showed that: 1) most of the better exposed 
mineralization is related to zones of strong quartz vein formation and silicification; 2) chargeability 
anomalies are related to sulphide, and in some places Cu-bearing, hornfels of sedimentary host rocks to 
the pluton; and 3) that resistivity highs may coflstitute the principal IP exploration target on the property. 
The lP anomalies are extensive, laterally umtinuous, and correlate well with exposed geology and 
alteddmineralizaiion. In addition, most of the resistivity anomalies have distinct dips, mostly to the 
southwest but also in the Moon Knob zone to the northwest, that suggest a strong structural control that 
may broadly parallel the northwest elongation of the mineralized belt. Reinterpretation is based upon 
visual inspection of inverted IP pseudo-sections. 

Airborne Magn& Survey An airborne survey of combined magnetics and radiometrics was flown in 
1997 by Aemdat Inc of Mississauga, Ontario. The survey unnprised 2092 line kilometers, and covered 
the entire Placer Dome claim block and a large area peripheral to it. The magnetics umfirmed that the 
pluton extends to the southwest of its surface exposures (e.g., Figure X), and that it has a sharp contact on 
the east and northeast consistent with the existence of the Chain fault as a major bounding structure. The 
magnetics also support a zoned nature to the pluton, with a stronger magnetic sigaature in the Border 
phase and a more subdued response in the Central phase; the stronger magnetic response in the Border 
phase may also reflect the presence of abundant hydrothermal magnetite as veins and dissemtnat.1 ons. The 
magnetic survey provides only limited i n f i i o n  at the smaller scales of individual mineralized zones. 

Airborne Rizdb& S u n q  The radiometric results have not been reviewed in detail. Wark (1997) 
notes that the potassium channel reveals several U U C O M ~ C ~ ~  regions of high potassium concentration 
within the pluton and suggests that this could reflect either: 1) hydrothermal alteration; or 2) variation in 
distribution of primary igneous K-feldspar among different phases of the pluton. 

. .  

11.0 Drill Hole Locations 
Exploration on the Mars property during 2004 focused primariy on diamond drilling. A total of 827 
metres of thin-wall NQ core were drilled in 7 drill holes at 4 drill sites whose locations are shown in 
Appendix k Location and orientation of each drill collar is listed in Table 2. Drilling was completed by 
Kluane International D d h g  Ltd., of Whitehorse, Yukon Territory, using a KID modular, hydraulic 
lightweight diamond drill. A helicopter was used to move the drill and all related materials between drill 
Sites. Drill holes M4-0 1,02 and 03 were sited in the Kelly Zone, M4-04 and 05 were located in the Moon 
Knob Zone, M4-06 in the Andrew Zone 500 metres north of Moon Knob, and M4-07 was located about 
250 metres west of the Moon Knob Zone (Fig. 5.0). 

Table 2.0 Drill hole collar specifications, Mars exploration program, 2004. 
Sample series2 

M401 01-29 

M402 01-18 

M403 01-1 1 

M404 01-43 

M405 01-31 

M406 01-30 
M407 01-29 
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'All drill collar locations were determined with a Garmin hand-held, non-diffiitial GPS unit using the 
datum NAD83, Zone 8. 

2Complete analytical results are tabulated in Appendix C. 

11.1 Geological Observations 
Summary logs, drill hole sections, and comments on core obsewations are detailed in Appendix B for 
each drill hole. The major observations include the following. 

Several types of intrusive rocks were encountered, and range fiom larger bodies to MITOW dykes. 
The complexity of rock types is much greater in drill core than was infmed fiom surfixe 
observations. Syn- to latshydrothemal intrusions include syenite and trachytic syenite porphyry 
dykes, and pyroxene and hornblende monzodiorite porphyry intrusions. Post-hydrothermal dykes 
comprise andesite, hornblende diorite porphyry, and rare biotite lamprophyre. 

One or more major fault zones were encountered in most drill holes. These structures commonly 
juxtapose different rock types and/or rocks affected by different types of altemtion. In general, the 
system appears to have experienced significant post-hydrothermal structural disruption. 

All drill holes encountered strong sulphide mineralization. The main sulphide mineral is pyrite, 
which ranges fiom <1 to >lo% by volume, and is most commonly between 3 and 5%. Pyrrhotite 
was encountered in drill holes M4-01,02 and 03, witbin both intrusive rocks and in hornfels 
sedimentary host rocks to the intrusions. 

Visible chalcopyrite was consistently absent to very weakly developed. It was most common as a 
minor phase in quartz-rich veins. Locally it was observed as minor disseminations through 
intrusive rock strongly altered by a pervasive K-silicate assemblage. 

The major alteration comprises sericite-chlorite-quartz-pyrite and K-silicate assemblages. In most 
cases the sericitic alteration appears to be an early pervasive event which was subsequently 
overprinted by K-silicate alteration. The K-silicate alteration ranged fiom pervasive to kicture- 
controlled and is commonly related to quartz-sulphide veins. The K-silicate assemblage is 
dominated by K-feldspar, quartz, actinolite, calcite and pyrite, with erratic but mostly low 
concentrations of magnetite. 

Albite-rich alteration was encountered primarily in the Kelly Zone in drill holes M4-02 and 03 
This alteration is a Na-Ca assemblage dominated by albite, actinolite, pyrite and calcite, and 
overprints both sericitic and K-silicate alteration. 

K-silicate alteration is only locally developed in the Kelly Zone, but is strongly developed in the 
Moon Knob area in drill holes M4-04,05 and 07. The early sericitic dteration in the Moon Knob 
area also contains abundant actinolite instead of chlorite. 

Magnetite veins are welldeveloped only in the Andrew Zone in drill hole M4-06. The veins 
range up to >20 cm in width, and are related to K-silicate alteration. They commonly contain 
abundant pyrite and actinolite, and locally minor to trace chalcopyrite. Magnetite-rich veins were 
less commonly encountered in the Moon Knob area, and were not observed in the Kelly Zone. 

Quartz veins contain most of the chalcopyrite mineralizaton. They are mostly quartz 
accomganied by typically minor but highly variable calcite, magnetite, actinolite/chlorite, pyrite, 
chalcopyxite, and trace molybdenite and bornite. They mostly have a low sulphide concentration. 
They have K-feldspar alteration envelopes. 

10) Many early-stage veins, particularly those with abundant magnetite, commonly manifest 
deformation textures consistent with formation under brittle-ductile, mesothermal conditions. 
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11) Late, banren calcite-dominated veins are common and widespread 

12) All features observed in the Mars system during this drill program remain consistent with a silica- 
ovemturated alkalic Cu-Au-Mo-Ag deposit model. 

11.2 Sampling and Analytical Methods, and Geochemical Results from Drill 
Core 

Sample intervals for each drill hole are tabulated in Appendix B, and complete analytical results may be 
found in Appendix C. Drill core was logged at the drill sites, and Sample intervals of 15 feet were selected 
for analysis, except for intervals modified by lithological and/or stmctural contacts. A total of 192 
samples were collected for geochemical analysis. The sample intervals were split with a hand splitter. 
One half of the sample was placed in plastic sample bags, labelled and tagged, and sealed with cable ties. 
The other half of the sample was put back into the corn boxes for archiving. All samples were retained at 
the campsite until the end of the program, at which point they were taken by helicopter to Lake Labarge, 
and thence immediately to a secure storage site at the Kluane D d m g  workshops. Samples were shipped 
directly to Acme Analytical Laboratories via the Whitehorse office of the commercial carrier Canadian 
Freightways. All samples were c~sheed and pulps were prepared by Acme Analytical Laboratories. The 
analytical package used ICP-MS (induced coupled plasma and mass spectrophy) techniques for the 
-on of a Suite of 30 elements. A second, more accurate analysis for gold using a 30.0 gram 
sample and determination of gold content by fire assay and induced coupled plasma finish. 
Geochemical results indicated the presence of only weak minerahation among the elements of potential 
economic interest (copper, gold, molybdenum and silver). 

. .  

Copper. All but 2 results were below 667 ppm. Sample M4-04-01 and M4-04-02 returned 2902 
and 813 ppm, respectively, which reflect the presence of near surface supergene c o p  minerals 
such as malachite. 

Gold All results fkom drill holes M4-01,02,03,04,05 and 07 were very low, with a maximum 
of 72 ppb. Values were sigdicantly higher in drill hole M4-06, with 9 values greater than 103 
ppb. Sample M4-06-05 returned 6,435 ppb gold (replicate analyses yielded 5,970 and 5,463 ppb). 
The elevated gold concentrations in M4-06 correspond to the presence of abundant magnetite- 
pyrite veins. 

Molybdenum. A total of 17 intervals returned greater than 100 ppm molybdenum. The highest 
values of 1080,1043 and 681 ppm were fouud in samples M4-04-24,25 and 26, respectively. All 
values above 100 ppm were obtained fiom drill holes M4-04,05 and 07, witbin and to the west of 
the Moon Knob Zone. The higher values correspond spatially and visually to quartz-sulphide 
veins. Values in all other drill holes were very low. 

Silver. Only 6 values exceeded 1 .O ppm silver, with a maximum of 4.5 ppm. 

11.3 Drill Core Storage 
All drill core is stored at the campsite (Appendix A -loation map). It is stored in covered wooden core 
boxes which were stacked on the floors of two of the camp tent h e s ,  and covered with tarps to limit 
climatic degradation. The 2004 exploration program was conducted within the terms and conditions of 
Saturn Minerals Inc.’s Class III operating permit (Appendix E). 
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12.0 Conclusions and Recommendations. 
Resuits of diamond drilling on the Mars properly in 2004 were decidedly negative. The Mars property 
clearly hosts a very large hydrothermal system that is, at least in al l  areas thus f a  drilled, very strong and 
sulphi&rich. Geochemical results, however, were very poor and si@& emicbment in copper, 
molybdenum, silver and gold is t yp idy  very weak with very few higher values that are erratically 
distributed. The brittle-ductile textures noted above suggest that the Mars system may reflect erosion to a 
depth below that considered optimal for formation of economic mineralization in porphyqr-style deposits 
of alkalic afEnity, although this possibility remains to be demonstrated to any level of coniidence. 

The total meterage of drilling completed in 2004 was very small, and is not considered d c i e n t  to 
condemn the property. In particular, the abundance of post-hydrothermal faults suggests that the system 
might contain structurally-bounded domains that represent considerably different paleodepths in the 
h y d r o t h d  system. It is recommended that structures within the pluton be mapped in greater detail to 
potentially constrain post-hydrotherermal deformation history, although this wi l l  be seriously limited by the 
distribution of outcrop. The association of elevated gold values with strong maguehte veining suggests 
that detailed ground magnetic surveys might iden* target that are relatively more prospective. It is also 
recommended that further prospecting be undertaken around the margins of the Teslin Crossing pluton to 
identi@ additional areas of alteration and mineralization that may have economic potential. A large 
number of additional zones of exposed alteration and mineralization remain to be tested by drilling. 
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APPENDIX A: 
Map of Claims, Drill Holes and Core Storage Site 
Mars Exploration Program, June to August, 2004 
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APPENDIX B: 
Drill Hole Summary Logs, Major Observations, Sections and Sample Intervals 

Mars Exploration Program, June to August, 2004 

YUKON ENERGY, MINES 
& RESOURCES LIBRARY 

VVHITEHORSE, YUKON Y l A  2C6 
PO. aox 2703  
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Drill Hole Summary: Mars Project, Yukon 
Drill Hole: M4-01 (Kelly Zone) 

Date Started: July 14,2004 

Data 
East: 50%76 (NAD 83, Zone 8) 

0 No& 6794991 
Elevation: 1375 m 
Azimuth: 060 

0 TotalDepth: 405’ 
0 

Angle: -60 

Sample Series: M401-01 to M401-29 

Objective of Drill Hole 
This hole was sited on the Kelly Knob, just above the Kelly outcrop. It was intended to test: 1) for the 
presence at depth of mineralization like that in the outcrop; and 2) test Cu-Au potential in hornfels near 
the margin of the intrusion. 

Key Observations and Features 
The drill c o ~  shows: 

at least three types of hornblende monzonite to syenomonzonite intrusions and dykes 

intense hornfels with a high (>5-10%) sulphide mncentration dominated by pyrrhotite 

Kelly style mineralization does not extend continuously to depth 

intrusions have much stronger alteration than anticipated, this is mostly quartz-&cite-pyrite but 
locally includes K-silicate alteration (bt-KF-mt-Sx) 

intrusions have much higher sulphide concentration than expected, commonly >5% but mostly all 
pyrite with locally minor to important pyrrhotite 

a nearly complete absence of visible Cu mineralization 

very few dilatant veins, most of which are late to post-sulphide 

a major fault between Kelly Knob and Windy Ridge 

features are compatible with a setting peripheral (lateral andlor vertical) to a zone of porphyry 
style Cu-Au mineralization 
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Summary Log 

OB 

Fgrhblmom 

Hornfels 

Fgrhblmonz 

f h m I  to 1 rock I comments 

Porphyritic texture defined by plagioclase and hornblende. Contains 
pyrrhotitepyrite, mostly disseminated. Alteration pervasive sericite- 
quartz, minor clots of secondary biotite. Partially oxidized. 

Intense hornfels. Mostly biotite-rich with disseminate pyrrhotite. Lesser 
quartz-sericite-photite (possibly with pyrite). Controlled by bedding. 
Minor albite alteration controlled by narrow fiztwes. M i c r o - m e s  
with sericitic envelopes. Late, vuggy calcite veinlets. Oxidation mostly 
along fhctures. 

Similar to interval 1-12 above. Pervasive quartz-sencitepyrite 
alteration, and veinlets of any combination of quartz, chlorite, epidote, 
pyrite and/or calcite with sericitic envelopes. May be an early stage of 
albite that occurs as envelopes to fkctwes. Pyrite and local pyrrhotite 
mostly 3-5% disseminated and lesser hcture-controlled. 

0 

Mgr hbl mom 

Hornfels 

1 

See above. 

Same as hornfels near top of hole. Here within a major fault zone 

12 

380 

381.5 

385 

113.5 

381.5 

385 

405 

1 

Mgr hbl mom 

Hornfels 

Mgr hbl mom 

12 

See above. 

Same as hornfels near top of hole. 

See above. 

113.5 

200.5 

200.5 

3 17.5 

3 17.5 

322 

T 368.5 380 

Mgr hbl mom 

S y enomonz 
dyke 

More coarse-grained than intrusion above, but mineralogically almost 
identical. Slightly more abundant hornblende that occurs as needles 
which are commonly aligned. May contain <5% equant K-feldspar 
phenocrysts, and is moderately magnetic in least-altered parts. 
Alteration is similar to he-grained monzonite, and is dominated by 
quartz-sericite-pyrite. A narrow zone near base of interval has strong K- 
feldspar alteration with calcite and pyrite- A late stage of b u f f a l o u d  
alteration contains abundant calcite and overprints sericitic alteration 

Strong IS-silicate alteration with calcite, relatively lower pyrite 1 concentration. 

~ ~~~~ 

Fault and Fault Zone Intervals 

192.5-194.5 
2 10-2 14.5 
238.5-242 
348.5-383 (major zone) 

401-402 
3 89-3 89.3 
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Geochemical Samples, Drill Hole MQOl (complete analytical results in Appendix C). 

DDH 
M401-01 
M401-02 
M401-03 
M401-04 
M401-05 
M401-06 
M401-07 
M401-08 
M401-09 
M401-10 
M401-11 
M401-12 
M401-13 
M401-14 
M401-15 
M401-16 
M401-17 
M401-18 
M401-19 
M40 1-20 
M401-21 
M401-22 
M40 1-23 
M40 1-24 
M401-25 
M40 1 -26 
M40 1-27 
M401-28 
M401-29 

From' To 
1 12 
12 30 
30 45 
45 60 
60 75 
75 90 
90 105 
105 113.5 

113.5 130 
130 145 
145 160 
160 175 
175 190 
190 200.5 

200.5 215 
215 230 
230 245 
245 260 
260 275 
275 290 
290 305 
305 317.5 

317.5 322 
322 337.5 

337.5 343.5 
343.5 368.5 
368.5 379.5 
379.5 390 
390 405 

'All depths in feet. 

Interval 
1 1  
18 
15 
15 
15 
15 
15 
8.5 
16.5 
15 
15 
15 
15 

10.5 
14.5 
15 
15 
15 
15 
15 
15 

12.5 
4.5 
15.5 
6 
25 
11 

10.5 
15 

Host Comments 
fgr hbl monzonite 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
mgr hbl monzonite 
rngr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
rngr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
rngr hbl monzonite 
rngr hbl moIlzonite 
mgr hbl mollzonite 
mgr hbl monzonite 
pink hbl syenomonzonite dyke 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite fault zone 348.5-383 
hornfels fault zone 348.5-383 
rngr hbl monzonite (3.5' hornfels) fault zone 348.5-383; fault 389-389.3 

strong K-silicate altn, poss trace cpy 

mgr hbl monzonite fault 401-402 

fault 192.5- 194.5 
fault 210-214.5 
fault 238.5-242 
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Drill Hole Summary: Mars Project, Yukon 
Drill Hole: M4-02 (Kelly &ne) 

Date Initiated: July 16,2004 

Data 
East: 50%73 (NAD 83, Zone 8) 

0 North: 6794988 
0 Elevation: 1375 m 

Azimuth: 240 

0 TotalDepth: 250' 
0 

Angle: -45 

Sample Series: M402-01 to M401-18 

Objective of Drill Hole 
Drilled in orientation opposite to DDH M4-01 to test below albitized, variably mineralized intrusive rock 
on Kelly Knob. 

Key Observations and Features 
The drill cafe shows relationships similar to those in DDH M4-0 1 : 

0 

0 

Host rock is hornfels in upper part of hole, and medium-grained hornblende monzonite below. 

Hornfels is identical to that in DDH M4-01, and is mostly biotite-rich with disseminat ed pyrite- 
pyrrhotite. 

The host intrusion is medium grey and affected by weak pervasive quartz-sericite alteration with 
s e v d  percent disseminated pyrite. 

Later alteration comprises strong albite that occurs in pervasive zones and as envelopes to 
fractures that contain actinolite, quartz and albite, locally with minor epidote. Pyrite is variable in 
these zones, but they colllfnonly contain Fe oxide related to oxidation enhanced by coarse- 
grained, more porous nature of albitic alteration. 

A few late, vuggy calcite veins are present. 

No indications of K-silicate alteration. 

No Cu sulphide minerals were observed. 

0 

0 

0 

0 

0 
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Summary Log 

100 

247 

OB 

Fgr hbl mom Similar to rock at collar in M4-01; fine-grained, porphyritic, <lo% hbl 
PhaoCrystS, 40-50% blocky plagiocla~e phenocrysts 

247 Mgrhbl Same as 75-97.5 interval 

250 Intrusion 

mom 

Possibly a dif€krent intrusive phase, or just variation in alteration 

12.5 75 

~ 

Hornfels 

Mgr hbl 
mom 

Mostly biotite-rich with lesser quartz-sericite rich mnes/beds. Sulphide is 
>5% disseminated pyrite and pyrrhotite 

Medium-gmined, porphyritic plagioclasehomblende monzonite to 
monzodiorte; similar to main rock type in M4-01; a l temhg alteration 
of weak pervasive quartz-sericite-pyrite and later albite related to veinlets 
of albite, actinolite, epidote, quartz and pyrite. 

97.5 I 100 I Hornfels I Probably a xenolith in hbl rnonzanite 

35 



Drill Hole M4-02 
(Azi 240, -45) 

a 
a 
a 
a 
a 
a 
a 
a 
a 
e 
e 
a 
a 
a 
a 
a 
a 

0 

e 
0 
e 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

a 
0 

Syenite porphyry dykes 
Trachytic monzoaite porphyry dykes 
Hornblende dioriteporphyry dykes 
Fine-graine.d hornblende syenomomanite 
Fine-gakd hornblende momodiorite 
Medium-grained hornblende mmodiorite 
H d e l s  (Tanglefoot Formation) - FaultiandWumes 
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Geochemical Samples, Drill Hole M4-02 (complete analytical results m Appendix C). 

DDH From' 
M402-01 3.5 
M402-02 12.5 
M402-03 30 
M402-04 45 
M402-05 60 
M402-06 75 
M402-07 90 
M402-08 105 
M402-09 117.5 
M402-10 130 
M402-11 145 
M402- 12 158 
M402- 1 3 167 
M402-14 182 
M402- 15 197 
M402-16 208.5 
M402-17 220 
M402- 18 23 5 

'All depths in feet. 

To 
12.5 

30 
45 
60 
75 
90 

105 
117.5 

130 
145 
158 
167 
182 
197 

208.5 
220 
23 5 
250 

Interval 
9 

17.5 
15 
15 
15 
15 
15 

12.5 
12.5 

15 
13 
9 

15 
15 

11.5 
11.5 

15 
15 

Host 
fgr hbl monzonite 
hornfels 
hornfels 
hornfels 
hornfels 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
rngr hbl monzonite 
rngr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
mgr hbl monzonite 
fgr hbl monzonite 

Comments 

hornfels xeno 97.5-100 

37 



Drill Hole Summary: Mars Project, Yukon 
Drill Hole: M4-03 (Kelly Zone) 

Date Initiated: July 17,2084 

fiom 

0 

7 

13 1 

151 

Data 

to rock comments 

boulders on top of knob as quite rubbly 
7 Mgr hbl mzdior pph Medium-grained hornblende m d o r i t e  porphyry; possibly 

131 Hornfels Typical, mostly biotiterich type 

15 1 Fgr hbl mzdior pph Finer-grained variety of monzodiorite 

158.5 Hornfels 

East: 509673 (NAD 83, Zone 8) 
0 North: 6794988 
0 Elevation: 1375 

Azimuth: 240 

TotalDepth: 158.5’ 
0 

0 Angle: -75 

Sample Series: M403-01 to M403-11 

Objective of Drill Hole 
Test ground between drill holes M4-0 1 and M4-02 near surface; in part to keep drill running until move. 

Key Observations and Features 
Results fiom this hole do not differ materially fiom M4-01 and M4-02. 

0 

Intrusion at the top of the hole may be rubble or boulders atop hornfels. 

Most of the hole is biotite-rich hornfels, with lesser coarser-grained types with stronger quartz- 
sericite-sulphide. Bedding is about 400 TCA. 

Minor quartz-pyrite b t u r e s  cut hornfels and have sericitic envelopes. Nothing more of note. 

Intrusion at base of hole has weak to moderate qmrtz-sericite-pyrite-(pyrrhotite) alteration. 

Overprint by younger albitic alteration, commonly related to hctures with quartz, albite andor 
actinolite, with albite as envelopes or coalescing envelopes. 

No significant Cu mineralization recognized. 

0 

0 

0 

0 

Fault and Fault Zone Intervals 

67-87’ and 93-105’: rubbly faults with calcite fractures and veins. 
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a 
a 
e 
a 
a 

0 
a 
a 
a 

(9 c 
Drill Hole M403 1 

(Azi 240, -75) 
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Geochemical Samples, Drill Hole M4-03 (complete analytical results in Appendis C). 

DDH From' 
M403-01 0 
M403-02 7 
M403-03 20 
M403-04 35 
M403-05 50 
M403-06 65 
M403-07 80 
M403-08 95 
M403-09 110 
M403-10 131 
M403- 1 1 151 

'All d@s in feet. 

To 
7 

20 
35 
50 
65 
80 
95 

110 
131 
151 

158.5 

Intervai 
7 

13 
15 
15 
15 
15 
15 
15 
21 
20 
7.5 

Host 
mgr hbl monzonite intrusion 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
fgr hbl moflzonite intrusion 
hornfels 

Comments 

fault 67-87 
fault 67-87 & 93-105 
f d t  93-1 05 
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Drill Hole Summary: Mars Project, Yukon 

Drill Hole: M4-04 (Moon Knob Zone) 

Date Initiated: July 18,2004 

Data . East: 5 11030 (NAD 83, Zone 8) 
0 North: 6795 128 
0 Elevation: 1425 . Azimuth: 180 

Total-: 585' 
0 Angle: -60 

Sample Series: M404-01 to M404-43 

Objective of Drill Hole 
Sited on top of Moon Knob and drilled to south to test depth extension of quartz-sulphide and magnetite- 
sulphide veins and siliceous breccia on surface. Drilled deeper than other holes to test changes in 
alteration with depth. 

Key Observations and Features 
This hole is the most interesting and strongly mineraked thus far in the program. 

0 The hole is dominated by medium-grained hornblende monzodiorite porphyry with hornblende 
and hiatal plagioclase phenocrysts. This unit is clearly cut by all other intrusive rock types. 

The second most important rock type is a fine-grained hornblende monzodiorite porphyry that has 
lower hornblende concentration and lacks the larger type of plagioclase phenocryst found in the 
medium-grained phase. 

A single trachytic monzonite dyke has very strong K-feldspar alteration, and contains traces of 
disseminated chalcopyrite and minor pyrite, although veins are rare and restricted to calcite- 
dominated types. 

Hornblende-rich diorite porphyry dykes are narrow and contain mostly propylitic alteration; they 

A mafic porphyry dyke has weak propylitic alteralion but no minerahation. 

The hole cut only one major fault zone, although a smaller fault may occur near surface. 

Alteration follows the pattern typical of this area. 
> Early pervasive alteration comprises sericite, chlorite, quartz and pyrite, minor but erzatic 

epidote, and locally very trace chalcopyrite; this has a weak fracture control related to 
veinlets fded with some combination of calcite, quartz, chlorite, pyrite and locally epidote. 
This assemblage appears to form a background alteration that occws in both the he-grained 
and medium-grained phases of hornblende monzodiorite porphyry. Veins of this assemblage 
cut intrusive contacts. 

P Early K-silicate veinlets are sinuous and form a weak stockwork, possibly related to joint 
patterns. They comprise combinations of quartz, K-feldspar, actinolite (commonly 

0 

0 

are Fobably post-hy&oth~al. 

0 

0 
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chloritized), calcite, magnetite, minor pyrite and trace to trace chalcopyrite. These veins are 
<1-2 mm wide and have K-feldspar alteration envelopes to a few mm width. 

> Magnetite veins are rare. They contain highly variable concentrations of q m  actinolite, 
pyrite and chalcopyrite. They mostly have K-feldspar envelopes, and may be transitional in 
time with the quartz-sulphide veins. Magnetitedominated veins commonly occur as 
anastamosing stringers that form bands up to at least 15-20 cm in width. 

> Quartz veins contain most of the chalcopyrite minedimtion They are mostly Quartz 
accompanied by typically minor but highly variable calcite, magnetite, actholitdchlorite, 
pyrite, chalcopyrite, and trace molybdenite and bornite. The sulphide concentration ranges 
widely, and those with higher relative sulphide concentdons commonly have more strongly 
developed K-feldspar envelopes. The veins range fiom hairline fracture infill to coarse veins 
up to at least 20 cm in width. They commonly occur in swarms that have a sheeted nature. 
They have consistent angles to core axis and are probably approximately vertical. 

> Late veinlets are relatively enriched in calcite and chlorite, and have lower concentrations of 
pyrite and appear to lack chalcopyrite. They were dilatant and are up to 2 cm in width, 
although most are tight fractures. 

> Albitic alteration is not present. 

> Propylitic alteration is restricted to late- to post-hydrothermal (or at least post Cu-Au) dykes. 
It comprises calcite, chlorite, sericite, epidote and pyrite, and does not appear to have any 
assoCiated chalcopyrite. It is found in late-stage dykes. 

b K-silicate alteration is widespread. It occurs as discrete alteration envelopes to individual 
veins and fractures, and as apparently pervasive mnes that actually reflect coalescence of 
alteration envelopes in zones with a high density of early K-silicate, magnetitedominated 
andor quartz-sulphide veins. The mineralogy is dominated by salmon-pink K-feldspar 
accompanied by important calcite and actinolite (commonly chloritized), and lesser but 
typically minor to trace magnetite, biotite, epidote, pyrite and chalcopyrite. The concentration 
of sulphide varies widely, and the highest values commonly occur in areas with clotty to 
fracture-controlled calcitequartz that is interstitial to K-feldspar. K-silicate alteration is found 
mostly in the medium-grained and fine-grained phases of hornblende monzodiorite porphyry, 
and also in the trachytic monzonite porphyry dyke. 

There is no obvious change in alteration or mineralization assemblages, or intensity, with depth. 
The pervasive and fiacture-mntrolled sericitic alteration occurs throughout the core with similar 
intensity. K-silicate alteration of widely variable intensity is erratically distributed through the 
entire drill hole, and mimics the distribution of Cu-bearing veins. Magnetite veins are found 
throughout the drill hole, although they are the least common vein type. The drill hole therefore 
does not show indications of increasiq proximity to a more strongly mineraked centre, although 
the orientation of the hole (driUed directly south) might be parallel to the source region which 
may lie to the west or northwest of Moon Knob. 

The hole is weakly but consistently mineralkd, with at least trace chalcopyrite and favourable 
assemblages of alteration fiom top to bottom for a distance of 178 metres (585 feet). 

0 

0 
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Summary Log 

35 

hmI to I rock 

92 Fgrhblmzdiorpph 

4 I 3 5  I Mgrhblmzdiorpph 

135.5 

198.5 

205.5 

302 

306.5 

198.5 Mgr hbl mzdior pph 

205.5 Hbl diorite pph dyke 

302 Mgr hbl &or pph 

306.5 Fault 

3 14 Mgr hbl &or pph 

95.4 Hbl diorite pph dyke fi 

533 

1 
120.5 135.5 Hornfels 

559 Fgrhblmzdiorpph 

559 

Xl: :11.5 1 Hornfels 

326.5 432 Mgr hbl &or pph 

Hbl diorite pph dyke 

585 Hornfels 

* 
471.5 Trachytic monzonite 

I I 

471.5 I 533 I Mgrhblmzdiorpph 

eomments 

Strongest minl h e  to abundaut qtz-Sx veins; also 1.5' siliceous bx 
with >15% pyrite and possibly minor cpy 

Late hydrothermal, probably post Cu-Au; propylitic altn only 

Post Cu-Au, and probably post-hydrothenail; propylitic altn only 

Merent fiom Kelly zone, possibly a volcaniclastic unit; affected 
by same altn as intrusions, although effects less intense 

As above 

Gougy, fkgments of mgr hbl mzdior pph intrusion 

As above 

Strong IC-feldspar ah, but few veins; trace disseminated cpy 

Intrudes mgr phase and has chilled contact; stronger K-silicate altn 
than in adjacent mgr phase 

Contains small dykes of both mgr and fgr d o r  pph phases, but is 
mostly hornfels as above 

Fault and Fait Zone Intervals 

GOW f d t  at 302-306.5' 

Possl'ble minor fault at 27-27.8' 
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a 
a 
a 
a 
a 
a 
0 * 
a 
a 
a 
a 
a 
a 
a 
a 
e 
0 
a 
a * 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
e 
a 
a 
a 
a 
a 

a 

Cross Scctiien 

Drill Hole M4-04 
(hi 180,450) 

Porphyritic ma6cdykes 
Syenite porphyry dykes 
Trachylic molaoOite PO* dykes 

44 

Hornblende diorite Porphyy dykes 
Fine-gEained hamblade syenomomatite 
Fine-gmbd horoblade mnzudiork 
Medium-gramedhombhde momdorite 
Hornfels (Tanglefoot Formation) - Faults and fault zones 



Geochemical Samples, Drill Hole M4-04 (complete analytical results m Appendix C). 

DDH 
M404-01 
M404-02 

M404-03 

M404-04 

M404-05 

M404-06 
M404-07 
M404-OS 
M404-09 
M404-10 

M404-12 
M404-13 
M404-14 
M404-15 
M404-16 
M404-17 
M404-18 
M404-19 
M404-20 

M404-11 

M404-2 1 
M404-22 
M404-23 
M404-24 
M404-25 
M404-26 
M404-27 

M404-29 
M404-30 
M404-3 1 
M404-32 

M404-34 
M404-35 
M404-36 

M404-3 8 
M404-39 

M404-40 

M404-41 

M404-28 

M404-33 

M404-37 

From' 
4 

20 

35 

50 

65 

80 
92 

95.4 
107 

120.5 
135.5 

150 
165 
180 

198.5 
205.5 

220 
235 
250 
265 
280 
302 

306.5 
3 14 

326.5 
340 
355 
370 
385 
400 
415 
432 
435 
442 
455 

471.5 
485 
500 
515 

533 

545 

To 
20 
35 

50 

65 

80 

92 
95.4 
107 

120.5 
135.5 

150 
165 
180 

198.5 
205.5 

220 
235 
250 
265 
280 
302 

306.5 
3 14 

326.5 
340 
355 
370 
385 
400 
415 
432 
435 
442 
455 

471.5 
485 
500 
515 
533 

545 

559 

M e n d  
16 
15 

15 

15 

15 

12 
3.4 

11.6 
13.5 

15 
14.5 

15 
15 

18.5 
7 

14.5 
15 
15 
15 
15 
22 

4.5 
7.5 

12.5 
13.5 

15 
15 
15 
15 
15 
17 
3 
7 

13 
16.5 
13.5 

15 
15 
18 

12 

14 

Host 
mgr hbl monzodiorite 
mgr hbl monzodiorite 

fgr hbl monzodiorite 

fgr hbl monzodiorite 

fgr hbl monzodiorite 

fgr hbl monzodiorite 
hbl diorite porphyry dyke 
mgr hbl monzodiorite 
mafic porphyry dyke 
hornfels 
mgr hbl m o d i o r i t e  
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
hbl diorite porphyry dyke 
rngr hbl rnonzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
rngr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
fault 
mgr hbl monzodiorite 
hornfels 
mgr hbl monzodiorite 
rngr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
hbl diorite porphyry dyke 
mgr hbl monzodiorite 
trachytic monzonite dyke 
trachytic monzonite dyke 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 
mgr hbl monzodiorite 

fgr hbl monzodiorite 

fgr hbl monzodiorite 

Comments 
str qtz-Sx veins and K-si1 altn 
str qtz-Sx veins and K-si1 altn 
variable K-si1 overprint on qtz-ser-py, with late 
qtz-Sx veins 
variable K-sil overprint on qtz-ser-py, with late 
qtz-Sx veins 
variable K-si1 overprint on qtz-sex-py, with late 
qtz-Sx veins 
variable K-si1 overprint on qtz-ser-py, with late 
qtz-Sx veins 
probably late hydrothermal; propylitic 

post-hydrothermal 

gougy, probably in mgr hbl mzdior pph 

strong K-si1 altn next to trachytic dyke 
mostly sericitic altn 
mostly sericitic altn 
mostly sericitic altn 

stronger K-sil altn than mgr unit adjacent 

stronger K-si1 altn than mgr unit adjacent 
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M404-42 559 570 

M404-43 570 585 
'All depths in feet. 

1 1  hornfels 

15 hornfels 

small dykes of rngr and fgr hbl mzdior pph 

small dykes of mgr and fgr hbl mzdior pph 
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Drill Hole Summary: Mars Project, Yukon 
Drill Hole: M4-05 (Moon Knob Zone) 

Date Initiated: July 22,2004 

Data . East: 5 11030 (NAD 83, Zone 8) 
0 North: 6795 13 1 
0 Elevation: 1425 m 

Azimuth: 000 

TotalDepth: 463.8’ 
0 

Angle: -60 

Sample Series: M405-0 1 to M405-3 1 

Objective of Drill Hole 
The top 35’ of drill hole M4-04 intersected strong quartz-magnetite-sulphide veins with the strongest Cu 
minedimtion thus far encountered, but lower grade mineralization was found in other rock types as the 
hole continued south. Contacts in this area are steep, and it was reasoned that the stronger mineralization 
might therefore continue north of the M4-04 collar. 

Key Observations and Features 
The core in this hole has many similarities to M4-04. 

e Medium-grained hornblende monzodiorite porphyq intrudes and is chilled against the fine- 
grained phase. The medium-grained phase may be a younger phase which might account for the 
miinZestation of generally weak hydrothed effects. 

The fine-grained hornblende monzodiorite porphyry has generally stronger alteration and 
mineralization than other intrusive rock types. 

Textures in at least three intervals near the bottom of the hole grade from those typical of the fine- 
grained phase to the medium-grained phase, and these are commonly separated by internal chill 
contacts. This pattern is compatible with a dyke swarm. 

Excellent, probably sheeted, veins with very strong chalcopyrite occur in hornfels in the lower 
half of the drill hole. 

Possible juxtaposition of poorly- and more-strongly mineraIized rock by a fault zone between 159 
and 190’ depth. 

Otherwise, completely typical patterns of alteration assemblages, including an early stage of 
pervasive sericite-pyrite, early-stage K-silicate micro-veinlets, later quartz-sulphide veins and a 
last stage of poorly-minemlized, calcite-rich veins. 

0 

0 
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from 

0 

57.5 

159 

262 

to rock 

57.5 Mgr hbl mzdior pph 

159 Hornfels 

262 Fgr hbl mzdior pph 

322 Hornfels 

I I I 

373 

comments 

Typical alteration, but fairly weakly altered and mineralized 

463.8 Fgr hbl mzdior pph 

Typical features, weak alteration, no significant minerahation 

Typical alteration patterns, but much stronger and with at least 
local chalcopyrite mineralization compared to mdum-grained 
Phase 
Contains numerous, probably sheeted, strongly mineralized veins 
with abundant chalcopyrite, nearly parallel to core 

CWed against hegrained phase below; may accoullt for weaker 
alteration and minerahation if later-stage intrusion 

Typical alteration but stronger than in medium-grained phase 

Internal contacts and gradmg fiom fine to medium-grained 
hornblende monzodiorite porphyry; dyke swarm? Sericitic altn in 
upper half, K-silicate in lower half 

Fault and Fault Zone Intervals 

159-190' Numerou~ g o w  a d  mbbh fault strands 
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Crossseetlon 

Drill Hole M4-05 
(Azi 000, -60) 
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Geochemical Samples, Drill Hole M4-05 (complete analytical results in Appendix C). 

DDH 
M405-01 
M405-02 
M405-03 
M405-04 
M405-05 
M405-06 
M405-07 
M405-08 
M405-09 
M405-10 
M405-11 
M405-12 

M4O5-13 
M405-14 
M405-15 

M405-16 

M405- I7 

M405-18 

M405-19 
M405-20 
M405-2 1 
M405-22 
M405-23 
M405-24 

M405-25 

M405-26 

M405-27 

M405-28 

M405-29 
M405-30 
M405-3 1 

From' 
0 

15 
30 
45 

57.5 
70 
85 

1 00 
115 
130 
145 
159 

170 
185 
200 

215 

230 

245 

262 
280 
295 
310 
322 

339.5 

355 

373 

390 

405 

420 
435 
450 

To 
15 
30 
45 

57.5 
70 
85 

100 
115 
130 
145 
159 
170 

185 
200 
215 

230 

245 

262 

280 
295 
3 10 
322 

339.5 
355 

373 

390 

405 

420 

435 
450 

463.8 

Interval 
15 
15 
15 

12.5 
12.5 

15 
15 
15 
15 
15 
14 
11 

Host 
mgr hbl mzdior pph 
mgr hbl mzdior pph 
mgr hbl mzdior pph 
mgr hbl mzdior pph 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
fgr hbl mzdior pph 

15 fgr hbl mzdior pph 
15 fgr hbl mzdior pph 
15 fgr hbl mzdior pph 

15 fgr hbl mzdior pph 

15 fgr hbl mzdior pph 

17 fgr hbl mzdior pph 

18 hornfels 
15 hornfels 
15 hornfels 
12 hornfels 

17.5 mgr hbl mzdior pph 
15.5 fgr hbl mzdior pph 

18 fgr hbl mzdior pph 

17 fgr hbl mzdior pph 

15 fgr hbl mzdior pph 

15 fgr hbl mzdior pph 

15 fgr hbl mzdior pph 
15 fgr hbl mzdior pph 

13.8 fgr hbl mzdior pph 

Comments 
weakly altered, poor minl 
weakly ahred, poor minl 

weakly altered, poor minl 
weak altdminl 
weak altdminl 
Weak a l t n l d  
weak a l t n / d  
weak altdminl 
w e a k a l t n / d  
weak altdminl 
stronger altdminl; fault strands 1 59- 190'; abund moly 
in veins 
as above 
as above 
stronger Wminl ;  abund moly some qtz veins, with 
CPY 
stronger altn/minl; abund moly some qtz veins, with 
CPY 
stronger altn/minl; abund moly some qtz veins, with 
cpY 
stronger altdminl; abund moly some qtz veins, with 
CPY 
several excellent veins with strong cpy; parallel to core 
several excellent veins with strong cpy; parallel to core 
several excellent veins with strong cpy; parallel to core 
several excellent veins with strong cpy; parallel to core 
strongly altered, abundant mt; chilled against fgr phase 
above 418' typical altn patterns; moly-bearing qtz 
veins common wkpy 
above 418' typical altn patterns; moly-bearing qtz 
veins common wlcpy 
above 418' typical altn patterns; moly-bearing qtz 
veins common wkpy 
above 4 18' typical altn patterns; moly-bearing qtz 
veins common wicpy 
above 4 18' typical altn patterns; moly-bearing qtz 
veins common wkpy 
below 418' stronger perv K-si1 altn & minl 
below 418' stronger perv K-si1 altn & minl 
below 4 18' stronger perv K-si1 altn & mid 

weakly alwe poor mid 

'All depths in f&. 
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Drill Hole Summary: Mars Project, Yukon 

Drill Hole: M4-06 (Andrew Zone) 

Date Initiated: July 23,2004 

Data 
East: 511186 (NAD 83, Zone 8) 

0 North: 6795519 
0 Elevation: 1372 m 

Azimuth: 000 

Total-&: 410’ 
0 

0 Angle: -60 

Sample Series: M406-01 to M406-30 

Objective of Drill Hole 
Sited to drill beneath intrusion-hosted outcrops of sulphide-bearing, magnetite-rich and quartz-rich vein 
swarms in the Andrew zone, and to test adjacent hornfels. 

Key Observations and Features 

The core in this hole exhibits some h y d r o t h d  features not observed, or much less strongly developed, 
in previous holes. 

The most important feature is the abundance of chalcopyrite-bearing magnetite veins. These veins 
occur mostly within an interval of medium-grained hornblende m o d o r i t e  porphyry and 
adjacent hodels between 144 and about 250’ depth. They range up to 25 cm wide, and contain 
magnetite-actinolite-pyrite-chalcopyrite-(quartz); they can have K-silicate alteration envelopes. 

The more strongly mineralized rock is separated from ‘barren’ hornfels in the upper part of the 
hole by a major, gougy to rubbly fault zone between 100 and 135’. 

The intrusion related to the magnetite veins has a texture intemnediate between typical medium- 
grained and typical fine-grained hornblende monzodiorite porphyry. Except for the abundance of 
magnetite-rich veins, and possibly a lower concentration of calcite and early-stage K-silicate 
veinlets, alteration patterns in this unit are typical of those observed in previous drill holes. 

Hornblende diorite porphyry dykes cut the monzodiorite. This unit is much less strongly affected 
by veins and alteration than the monzodiorite. 

The monzodiorite and hornblende diorite porphyry are cut by hornblende-bearing syenite 
porphm dykes. The syenite porphyry is afEied mostly by pervasive and fkctwe-control3ed 
albite-(actinolite) alteration, with only very minor (4%) disseminated pyrite. 

The intensity of hydrothermal effects, but most notably sulphide mineralization, decreases from 
early to later intrusive phases. 

51 



Summary Log 

0 

3 

152 

242 

253 

from I to I rock 

3 Overburden 

152 Hornfels 

242 Mgrhbl 

253 Hornfels 

302 Mgrhbl 

mzdior pph 

mzdior pph 

360 

302 I 330.5 I Hornfels 

376.5 Mixed 
intrusives 

330.5 I355 I Syenitepph 

I Yke 
I I 

355 I360 I Hornfels 

mzdior pph 

dyke 

mzdior pph 

comments 

Normal except for 144-152’ which has abundant massive magnetite 
actinolite-pyrite-chal~pyrite~q~) veins with associated K-silicate 
alteration 

Abundant magnetite-actinolite-sulphide veins as above, strongest near 
upper and lower contacts 

Similar to base of upper hornfels intexval with sttong magnetite veining 

Similar to less strongly altered and mineralized portions of the previous 
interval of this rock type; hydrothermal effects lessening down hole 

Typical hornfels without significant mineralization 

Crowded porphyry texture’ minor hornblende; pervasive and fracture- 
controlled albitic alteration and nearly barren quartz veins, but almost no 
significant mineralization; probably very late-hydrothermal 

Typical hornfels without significant mineralization 
Mixture of early medium-grained hornblende monzodiorite potphyry 
with normal alteration, intermediate stage hornblende diorite porphyry 
dyke with much less alteration, and late syenite porphyry dyke with 
alteration and lack of mineralization as above. 

Typical alteration pattern but weak 

Similar to above, but mostly pink with lesser fiactme-controlled albite 
alteration; sti l l  lacks sigdicant minerahation 

Same as last interval of this unit 

Same as previous interval of this unit 

Fault and Fault Zone Intervals 

74-76’ Small fault 

159-190’ Major fault zone of rubble and numerous gouge strands 
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Geochemical Samples, Drill Hole M4-06 (complete analylical resdfs m Appendix C). 

DDH 
M406-01 
M406-02 
M406-03 
M406-04 
M406-05 
M406-06 
M406-07 
M406-08 
M406-09 
M406-10 
M406-11 
M406-12 

M406-14 
M406-15 
M406-16 
M406-17 

M406-19 
M406-20 
M406-21 
M406-22 

M U -  13 

M406-18 

M406-23 
M406-24 
M406-25 
M406-26 
M406-27 

M406-29 
M406-30 

M406-28 

From' 
3 

15 
30 
45 
60 
75 
90 

105 
120 
135 
152 
165 
180 
195 
210 
225 
242 
253 
270 
285 
302 
315 

330.5 
345 
355 
360 

376.5 
385 

391.5 
405 

To 
15 
30 
45 
60 
75 
90 

105 
120 
135 
152 
165 
180 
195 
210 
225 
242 
253 
270 
285 
302 
315 

330.5 
345 
355 
360 

376.5 
3 85 

391.5 
405 
410 

InterVd 
12 
15 
15 
15 
15 
15 
15 
15 
15 
17 
13 
15 
15 
15 
15 
17 
11 
17 
15 
17 
13 

15.5 
14.5 

10 
5 

16.5 
8.5 
6.5 

13.5 
5 

HOSt 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
hornfels 
mgr hbl mzdior pph 
rngr hbl mzdior pph 
mgr hbl mzdior pph 
mgr hbl mzdior pph 
rngr hbl mzdior pph 
rngr hbl mzdior pph 
hornfels 
mgr hbl mzdior pph 
rngr hbl mzdior pph 
mgr hbl mzdior pph 
hornfels 
hornfels 
syenite porphyry dyke 
syenite porphyry dyke 
hornfels 
mixed intrusive zone 
mgr hbl mzdior pph 
syenite porphyry dyke 
mgr hbl mzdior pph 
syenite porphyry dyke 

Comments 
no significant altn/minl 
no significant Wminl  
no significant altn/minl 
no significant altn/mid 
no significant altn/minl 
no significant altdminl 
fault zone 100-135' 
fault zone 100-135' 
fault zone 100-135' 
abundant mt-actn-Sx veins 
abundant mt-actn-Sx veins 
abundant mt-actn-Sx veins 
weaker altn 
weaker altn 
weaker altn 
mt veins again increasing 
abundant mt-actn-Sx veins 
weaker altn & minl than interval above 
weaker altn & minl than interval above 
weaker altn & minl than interval above 
weakaltn/minl 
weak altdminl 
strong albite, post Cu-Au? 
strong albite, post Cu-Au? 
W e a k W d  
some K-silicate altn and veins 
some K-silicate altn and veins 
latemineral, weak altdminl 
some K-silicate altn and veins 
latemineral, weak altn/minl 

'All depths in feet. 
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Drill Hole Summary: Mars Project, Yukon 

Drill Hole: M4-07 (West of Moon Knob Zone) 
Date Initiated: July 26,2004 

Data 
East: 510816 
North: 6795433 
Elevation: 13 16 
Azimuth: 235 

TotalDepth: 440' 
Angle: -60 

Sample Series: M407-01 to M407-29 

Objective of Drill Hole 
Intended to more deeply test ground on the northwestern slope of Moon Knob, just above the swamp. A 
key objective was to look for indications of more proximal styles of alteration andor mineralization that 
might be compatible with a thermal centre under the swamp. 

Key Observations and Features 
This drill hole exhibits similarities and differences when compared to all previous drill holes. 

Cut by a m o w  biotite lamprophyre dyke, not observed in other holes but probably similar to 
those described by Pangman (1973). 

Cut by a single late- to post-hydrothermal mafic porphyry dyke similar to the one observed in 
M4-04. 

Contains one narrow hornblende-bearing syenite porphyry dyke like that in M4-06. 

Most of the host rock is transitional-type hornblende momdorite porphyry. 

Contains relatively more abundant K-silicate alteration than in other holes, and on average is 
commonly more intense; most related to coalescing vein alteration envelopes, but zones of 
pervasive alteration also common. 

Strongest K-silicate alteration zones contain abundant magnetite-actinolite with disseminated 
pyrite and in some intervals 1-2% disseminated chalcopyrite; these intervals are narrow. 

Several sections contain abundaut, massive, barren or nearly so quartz veins; these have sharp 
contacts and variable K-feldspar envelopes, but are irregular and locally form matrices to small 
breccias; textures are consistent with formation at elevated P-T conditions. 

Remabh~g alteration is generally similar to other drill holes. Early pervasive sericite alteration is 
locally preserved to dominant and can contain more thau 5% &seminated pyrite; this alteration is 
commonly more actinolitaenriched than normal. Early-stage K-silicate veinlets are found 
throughout the hole. Magnetite-actinolite-sulphide veinlets are very common in several intervals. 
Late calcite-enriched veinlets are also common. 
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0 Barren quartz veins are (nearly) monomineralic, whereas those with pyrite-(chdcopyrite) 
commonly have a more complex mineralogy that includes actinolite, minor magnetite, and calcite 
which, along with sulphides, commonly occu dong vein axes. 
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Summary Log 

192 

227 

389.5 

y 114.5 

227 

389.5 

395 

114.5 126.5 -I--- 
126.5 149 

179.5 1 92 

395 440 

rock 

Overburden 

Mgr or trans hbl 
mzdior pph 

Syenite pph 
ayke 
Trans hbl mzdior 
PPh 

Mafic pph dyke 

Trans hbl mzdior 

Cgr hbl mzdior 
PPh 

PPh 
Trans hbl mzdior 
PPh 

Trans hbl mzdior 
PPh 

Lamprophyre 

Trans hbl mzdior 
PPh 

comments 

Intervals with very abundant quartz veins that are nearly barren and 
which are irregular; may reflect vein formation at high P-T. 

Similar to units found in lower part of M4-06; here also cut by 
(nearly) barren quartz veins. 

Typical of this unit elsewhere, but possibly stronger K-silicate 
alteration than observed in most previous holes; very low sulphide 
concentration overall. 

Similar to one encountered in M4-04; late or post-hydrothermal 

Identical to last interval of this unit 

Similar to normal monzodiorite but slightly more coarse-grain4 may 
be a dyke but potential contacts obscured by K-silicate alteration 

Similar to previous intewal of this unit, but a notable increase in 
magnetite-actinolite veins and a l t d o n ,  and very few quartz veins. 

May be separated fiom previous, largely similar Unit by a diffuse 
intrusive contact (similar to observations in M4-05). Notable for the 
strong increase in K-silicate alteration, pyrite concentration, and for 
intervals that contain comparatively high ( 1-2%) concentrations of 
disseminated chalcopyrite. Overall alteration is highly variable. 

Massive, heavy, black, biotite-rich dyke with abundant inclusions of 
host rock; probably compatible with lamprophyres of Pangman 
( 1973) 

Similar to intervals above, but lower concentration of sulphide 
minerals. 

Fault and Fault Zone Intervals 

91.5-1 14.5' 
122-123.5' 
91.5-92' 
201-226.5' 
258-264' 
295296.5' 
303.5-311' 
3 16-3 19 
323-323 -5' 

Major fault zone mixture of rubble and gouge 
Gouge seam 
Gouge seam 
Major fault zone with gouge seams in rubble 
Rubble with some gouge 
as above 
Rubble zone and strong fractures 
Rubbly with gouge seams 
Gouge 
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Geochemical Samples, Drill Hole M4-07 (complete analytical results in Appendia C). 

DDH 

M407-02 
M407-03 

M407-0 1 

M407-04 
M407-05 

M407-06 
M407-07 
M407-08 
M407-09 
M407-10 
M407-11 
M407- 12 
M407- 13 
M407- 14 
M407-15 

M407- 16 
M407- 1 7 
M407- 1 8 

M407-19 
M407-20 
M407-2 1 
M407-22 
M407-23 
M407-24 
M407-25 
M407-26 
M407-27 
M407-28 
M407-29 

From' 
55 
70 
85 
100 

114.5 

126.5 
138 
149 
153 
170 

179.5 
192 
205 
216 
227 

240 
255 
270 
285 
300 
315 
330 
345 
360 
375 

389.5 
395 
410 
425 

To 
70 
85 
100 

114.5 
126.5 

138 
149 
153 
170 

179.5 
192 
205 
216 
227 
240 

255 
270 
285 
300 
315 
330 
345 
360 
3 75 

389.5 
395 
410 
425 
440 

Interval Host 
15 Trans hbl mzdior pph 
15 Trans hbl mzdior pph 
15 Trans hbl mzdior pph 

14.5 Trans hbl mzdior pph 
12 Syenite porphyry dyke 

11.5 
11 
4 
17 
9.5 
12.5 
13 
1 1  
11 
13 

15 
15 
15 
15 
15 
15 
15 
15 
15 

14.5 
5.5 
15 
15 
15 

Trans hbl mzdior pph 
Trans hbl mzdior pph 
Mafic porphyry dyke 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Cgr hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 

Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Biotite lamprophyre 
Trans hbl mzdior pph 
Trans hbl mzdior pph 
Trans hbl mzdior pph 

Comments 
No obvious cpy; abundant qtz-rich veins 
No obvious cpy; abundant qtz-rich veins 
No obvious cpy; abundant qtz-rich veins 
No obvious cpy; abundant qtz-rich veins 
Pervasive K-silicate altn, but weak to no 
significant minl 
Similar to above 
Similar to above 

Similar to above 
Similar to above 
May be a dyke with strong K-silicate altn 
Increase in mt-actn veins and Sx from here down 
Increase in mt-actn veins and Sx from here down 
Increase in mt-actn veins and Sx fiom here down 
Highly variable altn this unit interval and 
downward 

post-hydrOtheImal? 

Sharp increase in qtz veins 

K-si1 altn with cpy 
K-si1 a l a  with cpy 
probably post-hydrothermal 
sericite altn 
sericite altn and K-silicate altn low Sx 
K-silicate a h  low Sx 

'All depths in feet. 
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APPENDIX C: 
Analytical Results and Assayers Certificates 

Mars Exploration Program, June to August, 2004 
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SI 
Mol01 
I1(01* 
M a 3  
MoloI 

Mol05 
RE mol05 
PIL Mol05 
Mol06 
Mol07 

moa 
MolW 
Mol10 
luolll 
U M l 2  

Yo113 
Yo114 
W115 
Mol 16 
mol17 

11(0118 
luo119 
W l 2 0  
RE I*Mzo 
RRE M M  

BFi=pBpPFw~Rapee X F l - W w - F i - R = P U = w - R a  x X F P P  zpee x p p  x x x p m  ts 
*i 1 Q 2 .s <I <I Q .D( Q 4 u Q 2 <.5 0 Q *i -08 *.mi e 4 *-a 3 e.01 5 .m .a OJI Q u - 
6 99 3 21 .4 Y 10 130 1.72 5 Q 4 4 87 e.5 Q 4 62 .57 .069 20 44 -62 114 -15 6 1.01 -15 -39 Q 4 M.U 
6 79 Q 26 e 3  97 13 l69 2-76 Q Q Q 2 92 e.5 Q (1 1% .76 .OB 10 96 1-47 103 2 2  10 1.W .la .E Q 2 7.07 
9 61 Q 27 <-3 103 12 1372-45 Q U 2 120c-5 G d 137 -74 .074 11 16 1.24 1M .2l 5 1.11) -22 .?8 2 b 9.32 

15 97 Q 32 e-3 152 18 192 3.15 Q Q Q 4 163 e.5 Q U 197 .?a -074 11 114 1-72 157 -25 10 2.28 .24 1.72 2 3 10.30 

13 % 4 93 e.3 1 s  16 179 3-04 5 Q Q 3 159 *-5 Q e lbz .W -0Bl 12 150 1-93 2% -24 7 2.15 -20 1.23 3 6 9.20 
12 95 3 9 4 d  1'111 171813.07 6 Q Q 4 l 6 1  <-5 3 4 t63 -90 .oIp 12153 1.95zpP 24 7 2.20 .20 1.24 3 4 - 
12 E¶ 0 34 <-3 179 17 1 8  3.12 7 B Q 4 l& r.5 0 G 165 .W 45 12 153 1.973Ql .X 8 2.17 2 1  1.25 Q 5 - 
13 97 Q 17 .3 116 16 122 2.75 Q Q 4 131 X.5 Q Q 170 1.00 -- 13 9l 1.42 173 .23 8 1-77 .21 .% 4 3 9.61 

14 75 0 15 *.3 122 22 117 2.W Q B Q 3 114 *.5 (1 Q 117 1.m .O?E 12 79 -93 137 .19 7 1.06 .19 -52 Q 11 5.55 

3 106 10 13 -3 6 5 58 -73 2 4 Q 3 77 s.5 U 0 9 .47 .03B 13 9 .W 1 s  -07 B 4 1  .12 .OT Q 6 10.82 
7 125 8 16 J b 8 73 -06 Q Q Q 3 11) <.5 0 Q 10 .El .em 12 10 .W 26s .07 6 ..U -12 .Ob Q 9 10.76 

14 95 8 13 -3 5 7 105 All Q Q Q 3 115 *-5 0 3 U .W .mP 12 10 .I7 372 .OS 5 .u) -12 -06 Q 9 12.19 

24 80 4 11 <.3 21 7 176 .% 4 Q Q 3 87 e.5 0 0 29 1.93 -050 lb  20 -20 3% .OS 5 -23 -10 .W Q 5 9-35 

4 101 0 19 -1 4 9242 1.42 3 Q Q 4 140e.5 0 Q 30 2.05 -0% 22 10 A 3 5 9  -10 6 .E3 .I2 .OE 2 6 8-90 

6 1% 17 15 .3 4 12 166 1.71 2 Q Q 5 1% *-5 83 Q 17 1-63 474 20 10 .19 187 .OS I .t4 -10 .OS Q 11 10.05 

9 IX Q c.3 iu 17 im 3.19 z a Q 3 io9 r.5 Q 0 im .m .om 12 114 1.95 a60 .a 5 2 . s  .a 1 . a  Q 3 10.38 

3 im 7 i s  .I a 7 m .m Q u 3 w s.5 Q Q 12 .n .em 12 io -12 174 .or 5 .u . i t  -07 Q 7 io.% 

14 267 1313 34 2.8 6 14 360 1.92 3 Q Q 5 WO c.5 Q 8 34 2.68 .lo1 7l 12 -47 145 -10 4 -68 -10 .I1 2 25 7.93 

3 129 t i  u e.3 I 11 in 1.26 Q Q Q 3 100 S-5 Q Q a .% .as 19 7 .a m . io  Q .a .I& .OE r2 11 10.7~ 

6 221 %4 14 e.3 6 12 118 1-64 Q Q Q 5 110 <-5 Q U 17 1.09 .080 31 7 -17 197 A9 4 -60 -12 .V? 2 12 10.81 
1 210 7 14 r.3 5 12 203 1 . S  Q Q Q 5 107 '-5 0 0 35 1.78 .lo1 36 10 .U 222 -07 4 -74 .W <2 39 9.81 
4 157 7 12 e.3 b 15 1- 1.n Q Q Q 5 12l e-5 Q 0 27 1-67 -IUS 33 11 .33 207 .W Q .do .12 -08 2 29 11-24 
4159 8 13 -3 5 1 5 1 W l . n  3 Q Q 5122e.5 43 d 27 1.68 .- 33 9 33'219 .W 3 .59 .12 -011 Q 22 - 
3 160 4 is r.3 5 i s  1% 1.67 Q a u s 117 *-5 d e 27 1.- .am Y 9 -33 21s .w G .sa .io -07 2 47 - 
9 390 13 13 4 6 12 104 1.34 4 -3 Q 5 W r.5 a Q 19 -91 .ll5 28 5 -26 a -10 B -62 -13 Si6 2 47 12.76 

10 173 15 15 <.3 13 9 236 1.33 Q B U 4 lo5 4 G Q 36 130 -0% 38 19 -35 390 -11 3 -59 .13 .13 2 13 9.43 
8133 10 9 .3 4 5255 .7b Q Q Q 31TJ<.5 Q Q M 1.22 .a% 15 5 -24517 .(Is 3 Ah .10 .Ob 3 4 2.02 
3 M) 6 15 <.3 3 9 194 2.12 Q Q Q 4 105 ~5 U Q 26 1.17 .lo0 22 b -30 1% -11 4 .7l -11 -OB 2 9 12.34 
7 179 6 18 .3 4 9 Ldb 2.U 3 10 Q . 5 123 e.5 Q Q 36 1.56 -105 W 5 47 1y .o9 6 .79 .14 .10 3 12 I-& 

13 166 9 10 e.3 7 8 1 s  1-14 3 Q U 3 27a *-5 0 Q 22 1.67 .oU 16 7 .?9 409 -01 Q -60 -07 .07 Q 8 6-53 
25 318 7 19 .5 W U 296 2.71 3 Q Q 4 2W r.5 0 Q 150 5.m -087 2b 51 1.05 327 .2l 5 1-26 .00 -49 2 14 6.m 
13 161 6 14 s.3 25 12 162 2.03 Q Q Q 5 161 e.5 Q Q % 1.27 .oIIp 18 a S9 223 -16 b .90 -12 -24 2 12 7.69 
8 69 5 11 <.3 3 7 199 1-77 3 Q Q 4 243 r.5 (1 U 32 1.- -082 20 10 -20 X b  -11 7 .Ea1 .ll A B  Q 5 12.10 
3 t4 7 19 s.3 15 7 m 1-09 Q Q 5 61 c.5 Q 0 1s .w .on  29 w -15 112 -12 Q .49 .io .oa Q Q 5.26 

12 138 Ll 134 S.3 25 12 737 2.99 18 Q Q 3 465.4 5 6 60 -73 .OW I3 19l -67 137 .10 16 1-99 .oI .14 6 552 - 
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-5 
y M 6  
-17 

kCmD1 
lumia 

4 83 3 12<.3 75 10 7V1.32 Q Q Q 2 81 <.5 Q 3 4k .% .a 9 44 .3? 57 .U Q .80 .13 22 Q 6 11-62 
7 02 4 3b <.3 103 15 150 3.13 Q Q Q 3 W <-5 Q 4 161 -76 .M1 10 100 1.55 148 .25 8 2.16 .25 1.10 2 4 V.M 
3 45 Q 21 c.3 n a 111 1.64 Q B Q z M c.5 a a ab .50 .MI 9 n -a w .17 3 1.x .i7 -55 z 2 v.0~ 

2 w 6 16 4 B 5 69 .79 Q Q Q 3 i ~ g . 5  5 a -33 -037 12 io -m 1% .M B .% .w .E. Q v 8-79 
7 80 3 26 <3 91 12 UO 2.53 Q Q 3 W c.5 Q Q 142 .b9 .a 11 86 1-22 150 2l 5 1.80 -21 -87 2 5 9.50 

3 M 8 15 <.3 25 6 02 1.15 Q B Q 3 1% 4 Q Q 3V -47 .OH 13 33 -30 100 .ID Q -64 -11 -23 Q 3 10.80 
S ?B 4 16 g.3 25 5 101 .R Q Q Q 3 1M g.5 B Q 27 .7V .tBL 22 27 .20 135 -11 Q -57 -12 .08 Q 6 8.08 
1 21 4 V < - 3  7 8 96 .b7 2 Q Q 2103e.5 B Q 9 1.M -037 22 10 .07121 .W c3 -36 .W .W 2 4 7 2 b  
3 135 b 17 c.3 7 9 78 1.17 Q Q Q 4 lV0 1.5 Q Q 15 1.07 .OE7 17 6 .W 192 .07 Q .b5 .W .03 Q 2 9.50 
I 136 10 18 <-3 7 9 T9 1.20 2 Q Q 4 200 c.5 Q 3 14 1.09 .OW 18 8 -10 1% .08 4 6 7  .W .a Q 6 - 

3 137 6 19 c.3 8 9 86 1.21 Q B Q 5 219 <.5 Q Q IS 1.17 -090 18 5 -10 207 -08 4 -70 .W .m Q 3 - 
2 90 5 13 c.3 7 4 85 .& Q 8 Q 3 132 <-5 Q Q 11 .67 .O% 21 a .U 157 -08 Q .% -15 .05 Q 12 5.76 
3 1M 13 21 <.3 12 7 110 1-36 Q 9 Q 5 1W ‘-5 Q 6 12 .50 .OS8 28 13 -13 168 .10 0 -57 -12 .lo 2 7 8.a 
4 96 9 2b <.3 12 7 130 1.19 3 V Q 5 255 <-5 Q Q 17 .W .O% 28 20 .20 287 .10 Q .El .12 -11 Q 12 9.57 

3 89 5 17 c.3 5 7 116 1.15 4 Q Q 2 2E c.5 Q a 13 -61 .036 12 13 .14 3X .M 3 .59 .W -07 Q 10 5.911 
4 65 6 14 S.3 4 6 92 .& Q 9 Q 3 5 e.5 4 Q 13 -91 .m8 12 11 -14 190 .07 Q .55 .13 .07 2 17 8.33 

I IM 4 $3 4 8 7 R -an Q Q Q 7 130 u 13 .& .a u a .io 176 -08 .6i .is .a Q 6 7.60 

3 89 8 15 -4 4 6 1% .m 2 Q Q 2 1% e.5 Q u1 1.u) .w 12 io .la im -05 4 .ba .or -05 15 8.15 
i a 9 13 S-3 3 3 (R .a Q -a Q 5 1% c.5 a c3 R 1.15 .ow m 7 -16 m .io Q .ai -16 .os 2 11 9.58 

5 a 21 s.3 83 12 ita 2.u) Q Q Q 3 115 c.5 Q Q 112 -76 -063 io n 1.18 im -21 3 1.79 .zz .n 2 a 6-11 

5 68 6 15 ‘-3 15 7 106 1.23 Q 8 Q 5 74 c.5 Q Q 16 -52 -059 24 14 -17 178 .10 3 -50 -10 .oil Q 8 3.213 

5 a1 6 26 <-3 108 14 120 2-77 Q Q Q 3 108 a.5 e 4 1U .E2 a69 11 M 1.33 116 -23 7 2.01 .N -811 Q 3 7.W 
5 rn e 30-23 55 131282-68 Q 6 Q 3110-.5 U UlY .rn .lm4 10 n 1.2a132 .tz 3 1.93 -25 -81 Q 3 9.23 
13 a7 e 64 c-3 152 16 167 3.32 3 6 Q 4 12l e-5 4 0 la -55 .mt 11 100 1.93 145 -25 4 2-40 -27 1.06 2 20 9.06 
13 (I( 6 6 2 4  1b6 16 1623.23 3 4 Q 1116<.5 B d 176 -89 .Ow 10 Pg 1.53 139 .X 5 2.29 .1yI 1.00 2 2 - 
11 77 e U c . 3  141 15f522.% Z 6 e 4110<.5 U 3162 .ea .odB 10 % 1.441% .23 6 2.20 .X .R 3 4 - 
U 89 3 39 <.3 165 16 170 3.26 Q Q Q 3 l31 c.5 B Q 1R .79 -066 11 122 1.72 144 .24 4 2.33 .19 .97 2 2 8.21 
10 60 Q 39 c.3 19S 16 1Vl 3.01 Q Q Q 4139 <.5 Q U 161 .% .mO 12 149 l.?? 182 .24 5 2.35 .26 1.06 2 I 1l.W 
io ta o 47 c.3 i& i a m  3.94 9 Q 5 io =-5 4 Q IPI .a .om 14 in 2.35 08 .zv io 2.73 .a0 1.x 3 7 9.19 
12 W 6 35 .3 129 161633.39 5 11 Q 4 170<.5 Q 4175 1.53 .a 12 101 1.Gl139 -24 8 2.32 -25 .97 e 4 15.04 

4 73 6 17 x.3 23 8 74 1.07 Q 4 Q 2 164 <.5 (r Q 21 -44 

31 Roz M 65 3.0 10 11 2% 2.83 3 12 Q 5 bb c.5 4 5 1% 1-03 

12 130 27 1YI -3 25 12 Tu1 3.00 17 0 Q 3 u) 5.4 3 6 61 -73 

9 ion 4 ia .s im 13 1mz.u 2 io Q 4 ( ~ g . 5  Q u is .R 

m 813 v N 1.1 13 a as 2.33 2 Q Q 2 a c.5 a 1.81 

-036 10 15 
.M1 13 tW 
.062 25 22 
.W5 16 29 
-024 13Mb 

.1v 175 
1.15 143 
-56 uu 
-69 13s 

4ia 

-08 3 
-20 5 
-10 5 
-13 (I 
.10 13 - 

.57 .I1 -12 2 15 10.20 
1.bb .22 .R 2 4 4.95 

-55 .I1 -16 3 6 9.93 
2.00 -04 -14 6 566 - 
.w .w .i7 4 ia a.w 

S r d e  e: WRE RlM60C. Sam 1- beeimlna ‘it&‘ are R a r u a  a d  ‘MI€’ are Reicst Ikmms. 
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6 263 13 14 .3 5 7 ((Is 1-47 
36 258 10 10 <-3 5 7 la3 1.11 
10 141 9 30 <.3 5 6 120 1.25 

3 176 l4 1b .3 9 l 4  3fA 3.12 
4 iw i o  v g-3 5 a 1-36 

33 162 12 13 x.3 7 7 Z?iV 1-53 
1 a? a s s.3 138 25 7!ia 4.40 

11 v7 U 2s e.3 27 9 27a 2.22 
10 101 6 27 g.3 26 10 21)l 2.26 
9 u? 4 21 <.3 24 v 259 2.20 

5 io1 11 v <.3 3 6 i4p 1.m 

n x.7 15 12 s.3 5 12 214 2.m 

23 1R 6 8 4 4 6 1 n  1.35 
33 392 16 14 .6 4 9 259 2.13 

4v w i v  21 .a i o  a 349 3-66 

n iu n i o  <-3 4 i o  zir6 1-91 

41 i ~ i u  v .a 4 a1wi.w 
50 m 13 7 e.3 4 a in 1.55 
31 151 11 i o  .3 4 a zu 2-11 

66 la? u. 12 .4 4 i o  255 2.18 

5332u 35 8 .7 3 V 2 0 8 1 . t a  

R 2l9 89 26 4.5 5 11 % 2.91 
1Iu 257 24 14 S 4 9 ZPT 2.41 
080 317 13 19 -3 15 7 2g 2.17 
o u a  P 15 .T 4 a a 2 i . n  

(1111 262 50 11 -6 3 7 lT1 1.45 
59 la 7 10 -3 4 9 153 2.20 
20 14v 10 8 -3 4 9 190 2.01 
19 172 (I 6 .3 3 72CBl.Y 
36 PI) (I 7 .4 3 6 155 1.73 

3 Q e 7 m e . 5  Q Q Y .= -0% 26 4 .n 

4 Q Q 5 c.5 a a la 2 . z  - 1 s  21 13 1.16 

a 4 i i a  3.41 -189 a i4v 3.w 

3 Q Q 6 nq.5 a Q 6L 1.34 -066 24 9 3 2  
Q Q Q 6 117q.5.U u 38 .R .om 24 11 -27 
Q Q Q 6 M c . 5  U CI 46 .(6 .069 ZLI 3 .B 

4 u) 1.m .Wb B 10 .JD 

4 4 89 1.Vl -109 13 40 .R 
4 3 92 1.55 -111 13 40 .R 
4 4 ab 1.82 .lo7 12 P .61 

e Q Q 7 n*-5 
3 Q Q 6140<.5 
3 Q Q 2 51 6 

Q Q Q 2 51 *-5 
Q 4 Q U 45 x-5 

2 Q Q 6 Ws.5 
Q Q Q  5 7 9 C . 5  
e Q Q 7 m0.5 
U d ) Q  5 6 2 c . 5  
5 Q Q 7 141 <.5 

3 e 6 n e . 5  
2 Q ~ ' 7  n e s s  

Q Q Q 7 70<.5 

Q Q Q 71111)<.5 

Q Q Q 6129 *.5 
2 Q Q  4 5 2 e . 5  

Q Q Q 71?9<.5 
Q 4) Q 2 a e . 5  
Q Q Q  5 5 9 c . 5  

U B Q 5 67 X.5 

1 Q Q (I (Rc.5 
3 Q U  5116g.5 

Q Q Q  7 9 5 s . 5  

Q Q Q 6 9 3 < . S  

3 6 e a 9 2 s - 5  

ea3211 .a2.w26 4 -29 
U 4 41 1.05 .067 26 10 .W 
4 u m 1.~1 -074 34 3 .n 
Q Q n 1 . 4 ~  -096 B 5 
4 4 120 1 2 3  -223 43 11 1.13 

u a 50 1.66 .ow w 4 -66 
a 3 4a 1.m .on 2-r a si u 3 % 1.55 .on 30 a .4p 
45 a 44 I&? .m 29 4 -41 
U U 61 2 3  .o(y 32 6 -43 

Q 3 65 2.11 -gQ 31 6 -49 

4 a 67 2.13 .09p 36 7 -63 
0 U 115 1-60 .OW 15 X .SI 
U CI 89 1.54 .o(D 21) 7 -45 

0 Q 57 1.3) .c% 2a <1 -33 
4 u 66 1.25 .om 30 v -41 

Q 61 ~.JZ -099 a a .Y 
3 a 44 1.36 -a 27 5 .31 
4 55 1 . ~ 1  .on  31 2 .32 

a 7 n LU .om D 6 -14 

m 
1146 
rn 
4G3 

631 
5v1 
216 
215 
M 

953 
1115 
666 
1% 
91 

1% 
137 
96 
216 
150 

ma 

ia i  
% 
322 
4u 
a 7  

147 
m 
6a1 
5t.V 
t16 

.ll 4 

.m 4 

.w 5 

.I2 3 

.17 11 

.m 7 
-25 4 

.I6 4 

.15 4 

.w 5 
-111) 6 

-10 a 
-19 16 

-10 10 
.m 12 

-M 3 
-04 7 

.u. a 

.M 3 

.m a 

.m i o  
c.m 3 

.06 11 

.12 4 

.01 a 
-06 6 
-12 51 
-11 13 
.w v 
.io a 

-52 
-50 
4 5  
A7 

1.25 

-56 
2.16 

.74 

.74 
-66 

-51 
A4 
.56 
-53 

1.34 

-6.5 
.4a 
.U 
.% 
.a 
-51 
-60 
.60 
.52 
-37 

.4p 
-67 
-62 
2.2 
.a 

. I1 .15 2 

.09 -14 3 

.10 -13 Q 

.ll -15 Q 

.17 -20 4 

.10 .1b 3 

.17 .Y 3 

.I1 .19 Q 
-11 .1v 3 
.W . I 6  2 

-12 .14 2 
.10 -13 Q 
.ll .16 2 
.11 .U 6 
.u .23 3 

-10 -20 Q 
.aa .17 2 
.W -15 U 
-11 .l6 2 
.W -17 Q 

-09 -20 2 
-01 .VI 2 
.w .m 2 
-10 .a 2 
.(Is -17 3 

.W .I3 Q 

.13 .17 2 

.ll .14 2 

.11 -13 2 
-11 .13 4 

10 R 7 . 6 <.3 3 6 152 1.7l Q Q Q (I PC <-5 Q 3 54 1.41 .On 50 12 -31 7KT m 0 Y 11 11 4 
30 (Is 6 5 q.3 2 5 U5 1-46 Q Q Q 5 (Re.5 4 51 1-36 -072 29 (I -29 

6 9.93 
5 10.42 
2 0.w 
4 6.47 
4 2-% 

8 7.40 
6 10.43 
a 8.92) 
a -  
a -  

9 8-91 

a 5.92 

7 V . M  

10 10.90 
V 14.75 

4 v-4v 
5 10.51 
3 lo.% 
7 12-09 
3 u.47 

10 19.93 
5 1.43 
4 5.23 
v 9-56 
a 11.51 

3 11.96 
3 11.82 
3 11.33 
4 10.m 
3 11.90 

Q -  
2 -  
2 13.52 

~ .- dba 109 J X i  :ii :i5 i 
16 7 4 2  3 5 -3 3 'I 124 1.75 2 6 r2 6 104 c.5 0 4 39 1.15 .092 31 (I 2 3  a 4  -10 12 -57 -12 .13 Q 
50 IW 55 la -6 16 193911 3.e  Q QI Q 7 1 s  c.5 3 3 135 2.n .W 38 38 1.S 290 -25 18 Lzb -35 .dl 11 2 3.B 
12 141 24 a? .b 1 

A11 results are cauidered the Cmfidontial prqmrty of tbe client. Acse - lhe l iobi l i t ia  for rtml mt of tbe aplyr,n mly. 

63 



I -  

Saturn Minerals Inc. PROJECP MARS FILE # A404251 Page 4 
a a m a  

l o C u P b 2 n & N I C o U n  F e h  U A u l h S r C d S 8 i  V CS P L a C r  Ilpb T i  B I 1  ma K U U * S q s l c  
P F $ m p p l ~ l P p p p P ~ P B ~ ~ I P P P ~ ~ ~ F m R n F l = ~ F m F s -  % Z W W  ZPPD %IpI I X W r n  'ts 

J 173 6 13 e.3 6 V 230 1.54 3 6 Q 4 Vl 8.5 Q Q 50 1.77 .IN0 22 14 .36 433 -05 ..(5 .M .14 Q 13 6.53 
5 53 3 30 4 16 15 476 2.63 Q 6 Q V 2 M  s.5 Q Q 92 2.79 .1% 35 61 1.60% -12 Q 1.27 -20 -18 Q 8 12.30 
1 6 B Q <.3 M 15 4@ 2.96 2 6 U. 10 193 -5 Q Q 97 2.50 -172 32 66 1.66 BllB . lV  J 157 .22 .17 Q 7 U.54 
K 167 11 V e-3 3 7 16( 1.W 2 Q Q 3 79 C-5 J B 36 1-31 -045 15 6 -25 U6 -06 J -99 .W .W Q 5 10.92 
B 178 15 V s.3 3 V 188 1.51 Q Q Q 5 Bp s-5 Q Q 41 1.19 -101 YI V -24 ZW .10 21 -47 .10 .10 Q 5 12.27 

5 140 5 10 4 2 7 1110 139 Q Q Q 6 103 1.5 Q Q 3? 1.3V .083 32 7 -30 372 .10 38 -57 .12 .10 Q 4 13.25 
13 1% a i o  4 3 7 125 1.21 Q io  Q 6 117 C-5 Q e sa 1-03 .on 31 2 .a 522 .io 22 .zb .i3 . t i  Q 5 15.47 
PI ipz 5 11 c.3 2 TIR 1-55 2 Q Q 6 89 e.5 Q Q LB 1-18 suji 24 7 .am .or 3 -51 .io . t i  Q I 10.15 

IP ia 13 17 c.3 11 ~ z n  i.vs 2 -2 3 n e-5 Q 5 m 1.g .m ia Q .n m .U 13 .sa -13 .la 2 6 1.24 
OL 182 12 V 4 4 11 145 1.77 Q 6 Q 6 92 r.5 Q 3 56 1-03 -079 a6 5 3 1  276 -10 114 .53 -11 .U Q b 12.38 

70 lb2 6 15 <.3 11 V 190 1-47 4 6 U 4 W c.5 Q -3 65 1.52 -108 23 16 S 3  If1 -14 35 -63 -14 .15 Q 5 12.70 
6 70 7 10 q.3 3 6 1M 1.21 4 Q Q 5 87 C.5 Q 5 49 .E6 .a7 24 5 .22 958 .OB e3 .bV -12 -10 2 b 7.74 
5 1% 3 10 e.3 3 7 152 1 2 6  Z Q Q 5 68 1.5 4 J SO 1.01 -065 21 7 .X 710 -06 0 .45 . IO .IO Q 1Q 10.04 
7 92 11 11 4 3 6 162 1.10 2 6 Q 5 79 s.5 0 d 45 1-17 -062 1V 6 .23 814 -06 3 -45 -10 .W 2 5 7.28 
8 ?E I 10<.3 3 613U 1-02 e2 Q Q 6 85c.5 a Q 30 .V8 . O M  25 5 .23Rb .W 3 .B -10 -12 Q 4 6.82 

7 44 0 11 <.3 18 b 12l 1.26 2 Q Q 2 W *-5 Q 4 52 .89 .Of19 12 23 -31 130 -16 Q -41 -11 .I1 2 7 5.10 

7 U 3 11 e 3  18 4 121 1.31 2 Q Q 2 31 <-5 B 4 53 -90 .Wl 13 22 .31 132 .lb 0 .U -11 .ll 2 7 - 
14 81 Q 11 c.3 19 5 V2 l.% Q Q Q 2 27 e-5 Q J 54 -69 .lo2 11 i5 .P 79 .16 3 .y5 -10 .13 2 11 8-63 
33 178 3 14 <.3 25 V 115 2.16 Q Q Q 3 W -.5 Q 5 n .7l -102 14 Y) -36 65 .18 Q -57 -12 .19 6 6 V.36 

23 tz1) 6 U e.3 F%i 10 79 1-98 2 4 Q 2 23 <S Q B 58 -61 .la 11 28 .2V 42 .16 Q -46 .W .13 Q 8 1O.Y) 
29 131 4 24 c.3 34 13 163 2 3  Q Q Q 3 34 <.5 Q 3 I6 -68 SV7 12 42 .R 110 .22 43 -98 .lk .bV Q 6 11.35 
34 229 Q 11 4 32 13 101 1-98 11 Q Q 2 30 C.5 Q 8 50 .M .op1 11 2l -32 48 .l6 5 -45 .W .10 3 6 11.21 
37 316 6 V <.3 34 12 110 2.17 2 4 Q 2 20 c.S d ld -61 -0119 Y l  n -25 95 .M U 3 .(s .07 9 V 11.23 
27 275 7 10 .3 6 8 201 1-46 5 il) Q 3 56  <-S U 3 40 1.R .oU 15 10 -21 53V .a 4 -37 .OT .W 16 6 6-65 

a u 4 i o  <.s i a  4 117 i . ~  Q Q Q 2 w <s Q J 51 .aa .am 12 i v  -30 128 -17 Q .&i .io .it  2 io - 

45 207 4 12 e.S 2 6 1.Y 12 4 Q 3 60 <S B 6 31 1 4  -05' lb 7 -15 516 <.Ol 8 .Y) .OS .OB Q 6 10.35 

18 174 5 V <.3 3 4 234 1.16 2 6 Q 2 Bo c.5 4 d 26 1.40 -039 14 4 -22 3V3 -02 S .37 .OB -10 Q 4 13-08 
pb a 7  4 i t  .s 2 4 m i . iv  v -a Q 2 n e-5 4 3 ZL LM 11 3 .A u15 e m  a .s .os .w Q 7 w.13 

6 108 4 ii <.3 2 5 218 1.10 3 Q Q 2 TI s.5 Q 6 tz 1-66 .om 14 6 . i s  427 .ai Q .s -06 .OB Q 5 1o.e 
iiv ita 6 a .s 2 5 m 1.m Q cll Q z sv *.s e 5 zi 1.6 .m 14 5 .zz= -02 I .3i -07 . t i  Q 31 1 i .a  

51 lm 8 V <.3 2 5 1 6  1.05 Q Q Q 2 R g.5 Q 6 2B 1.W .m7 13 6 .18 508 -04 4 -59 .W -10 2 7 1l.W 
139226 6 15 .3 27 11 1- 2.15 2 4 Q 2 S4 4 3 L 7 l  1.23 .O% 13 a S6 IS .18 & .% .I1 -22 3 14 13.20 
UIO 225 4 15 c.3 21 10 131 2.16 U 4 Q 3 Bp * S  0 3 W .S? .OW 13 37 -59 124 .20 0 .ta .11 -40 Q '0 11-62 
LC( m 21 18 -5 n i o  130 2.19 Q Q Q UI <-5 Q 4 79 .n .a 12 11 .m 1% Q .n .12 AI Q v 11.6~ 
14 146 a6 iu -3 25 12 m 3 . a  i v  cll Q 3 4v 5.7 s 7 62 .x -092 14 192 .m iu) .io 17 2.07 .w .I& 4 YI - 

111 results are m i c k r e d  the cmfidartiai prwrty  d the client. Acme as- the l iabilit ies for rtd cDIt of the aalmia d y .  0 a t . L . f A  - 
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S a t u r n  Wnerala Inc. PROJlXX MARS FILg # A404251 Page 5 # 
n 114 (I 19 q.s 19 9 ia 1.m 3 B Q 2 n c.5 3 (I n 1-50 .a 12 s .6i J J ~  .a u .a .I$ .e 4 5 10.33 
Do 1W 4 15 <.3 6 10 (Bz 2.53 2 Q Q 9 119 =.5 (I d TI 1.50 .119 35 15 .59 ZM -14 Q .a2 .14 -22 Q 2 u.41 
M 70 (I 13 <.S 11 6 141 1.14 Q 6 Q 6 66 4 (I d 33 1-211 .On 27 23 .Y 4% .ll d .U .10 -14 3 3 11.6 
% 93 3 12 <.3 9 7 147 1.58 Q 8 4 8 1W r.5 CI 4 40 1.13 -085 32 17 .u) 3 5  .13 4 -66 .13 .17 Q 5 W.13 
01 Zl9 (I 18 e.3 8 6245 1.36 Q B Q 5 N e.5 d d 57 1.34 .obi 23 20 .U blp .07 d -45 .(11'.15 2 10 14.80 

W 4Z? 8 12 .3 4 7 212 1-45 3 dl Q 6 lm r.5 d Q u) 1.57 .lo1 W 7 .39 M .m 3 A7 .I1 .1b Q 4 12.19 
ZU 3 16 -3 5 8 W 1.m 3 6 Q 6 118 <.5 d 0 Ui 1.83 .1l6 30 10 -53 387 .(11 3 5 1  .09 .16 Q 3 12.9l 

a p1 6 15 .3 9 9232 1.a Q Q Q 7 1 0 7 ~ 5  (I (I m1.w .OR a za .P 5 6  .m 3 .Y .w .a u z 13-45 
u m 7 M r.3 10 9253 1.6~1 Q 8 Q 7 w *.5 o e (Y 1-63 .07p a. ZI .m m .m B .I .OB -21 2 4 i o . ~  
~ z t o  8 20r.3 i o  9 a i i . n  2 B Q 6 wc.5 u (I m i - u - m  ZI is .e1 m . m  B .%.08.a 2 5 - 

5 6 2 U  e 21s.3 11 9m1.82 42 6 Q 6 87*.5 Q U 901.7V-OK 27 30 .6 TR.07 r3 S9.W.22 Q b - 
49 91 12 11 r.3 ZZ azo9 1-53 e 6 Q 6 82 -5 a (I Y 1.U .Ob7 211 3a .Y 631 .10 -51 .W .20 Q 4 a . 6  

211 192 d 12 c.3 46 14 m3.m 4 6 Q b 26-3 U d 169 .47 -0116 12 65 .58 1- 24 a .a -08 -24 Q 125 9.16 
&5 2al 6 15 .6 43 1b 166 3.43 2 e 4 5 2l <.5 4 r3 108 .m .W3 19 41 .53 UZ -18 U .63 .W .X 5 1Ll 9.46 

~ i s p  B 9 .s a 13 611 i.ga *2 4 Q 3 w d . 5  a s TI .n .090 11 JI .I& m .Y Q .m .m .m (I s r,n 

56 Q 16 .? 37 12 125 3-66 b 9 Q 5 30 g.5 3 6 120 .55 .Os 14 U .5U aU .19 Q .58 .10 .X ZM 12.16 
U U1 0 16 <.3 37 10369 2.72 10 8 6 -  4 63 <.5 (I 44 159 1.96 .OB 12 Y .Xl la -12 0 -62 .Os .I3 6 -  9-85 
b1 198 r3 15 -3 37 10361 2.70 10 9 5 4 61 <.S d 41 H6 1.90 .KQ 12 51 -56 la2 .12 U -61 -08 .12 85410 - 
33 116 4 14 *-3 39 8 28r 2.22 8 B 4 4 55 e-5 (I 23 143 1.77 -095 12 52 A9 159 .13 (I .57 .lo .U 5 y61 - 
26 123 3 31 .3 34 11 572 2.71 3 9 Q 4 1M <.5 4 Q 1E. 2.93 .On 13 39 .TI 135 .01 0 A1 -06 .W u) ?58 10.90 

UI 150 7 e.3 6 11 3% 1.70 Q 11 Q 3 195 s.5 4 d N 1.43 .Du 22 14 .33 l382 -02 3 .zB .W -11 Q 12 13.W 
a 147 7 19 <.3 6 12 UIZ 1 .u  2 Q Q 7 i~ q.5 a o 47 1.w .mi n 7 .a mi -06 Q .B .io . t i  Q 4 13.06 
4 b2 6 13 %3 2 5 113 .89 2 Q Q 8 152 e.5 0 a D 1.15 .075 36 7 .15 1197 -011 56 .51 -12 -10 4 208 13.34 

$1 u 8 i s  <.3 3 6 211 1.14 5 B Q 7 in <-5 4 e 36 1.49 .a 31 9 .w sm -09 $47 .56 .it .it 2 n 1237 
5 B 7 19 <.3 I 6 m 1.44 2 -a Q r ai c-5 o a a 2.75 .ow s 11 .Y rim .a a .49 .io .12 3 5 12.713 

=m Q n .9 62 za a Q 4 6 4  L d m i . 3 a . m  37 JZ .e tm.15 (I . n . w . u  Q io1 1o.m 
l o  83 6 15 <.3 3 7 210 1.57 4 6 Q 5 102 c-5 d 4 39 1.14 .tM 31 8 .2l B O  .(II 20 .37 -11 -10 Q 2 1A.W 
4 6 4 wc-3 3 719ei.w Q 8 Q 5 qt.<.s a =s mi.011.0~ 31 i t  . i 9 i w . o 7  n .a .m .w r2 i 1i.n 
k 96 3 20 C.3 5 8 258 1.43 2 8 Q 3 111 e.5 (I d 69 1-18 -036 26 13 -25 1313 .a 8 3 1  -10 -12 3 Q 12.67 

13 145 26 136 -3 25 12 7tA 3.m 18 9 Q 3 47 5.8 3 5 61 .77 -W 13 1% .m (3R -11 16 2.06 -01 .15 6 I 1  ~ 
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a 2-a 3 21 <.3 50 10 zta 3.27 5 a Q 3 n a.5 3 a in 1-41 -043 16 u -19 103 -18 13 .m -09 -35 Q z* 9.49 

29 IM 3 tp '.3 M 1s UIZ 3.12 n Q Q 3 ub e.5 Q u 170 2.u. .on 12 n .Y, w .w 11 .cp .ea .IS Q 22 4.10 

b5 1119 Q 16 <.3 94 l a  333 3.W 7 Q Q 4 91 S.5 Q 5 l6 l  1.60 .11k 16 37 -63 9l -15 16 -72 -10 -21 Z 163 10.62 
11 52 6 15 e-3 M 7 277 1.59 15 Q Q 2 179 c.5 i3 Q 7k 1-58 -037 9 12 -47 460 .U3 4 .25 -07 -11 Q 14 11-60 
10 33 5 19 '-3 15 6 223 1.28 17 Q Q Z 109 c.5 Q B 70 -89 .tm 5 22 .36 567 -01 3 .a .08 .1k Q Z 9.38 

29 111 5 31 .4 51 15 190 3.17 7 9  6 Q 4 228 S.5 5 4 1TJ 2.29 .mZ 13 39 24 1kO .W 17 -52 .W -15 Q 25 - 
30 113 3 30 <-3 47 1b 4U3.11 R 6 Q 3 232 <-S 5 4 la 2.25 .W 12 36 .R5 147 .W 14 .M -0L) .U Q 24 - 
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