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The followlng report summarizes the geological, geophysical and diamond 

drilling work conducted by Noranda Exploration Company, Limited (No Personal 

Liability) in the Mt. Brenner valley area on ~ t s  wholly owned HARN clalms. 

All work was carrled out during the 1985 fleld season from August 19 to 

October 26. 

The aim of the project was to test for the presence of a minerallzed 

skarn body located at depth and associated wlth the Tahkandit limestone-Mt. 

Brenner Stock contact. Mineralized skarn bodles, assaclated vlth the 

contact, occur north of the Mt. Brenner valley I n  the Flreweed Creek-Lake 

Scovllle area. One such body, known as the Mlnl-Grld skarn, contalns 

250,000 to 300,000 tons ulth an average grade of G.25 opt Au, 1% Cu, 0.1% U 

and 0.5  opt Ag. 

No new skarn zones were identlfled by thls program as barren Tahkandlt 

limeatone was Intersected In both drlll holeu. Furthermore, ~t appears the 

Tahkandit limestone was intersected at a dlstance of 150 metres to 200 

metres from its contact with the Mt. Brenner Stock. 



1-2: LOCATION AND ACCESS 

The MARN-l4t. Brenner valley claims are located 55 kllometres NNE of 

Dawson Clty, Yukon on mapsheet 116 B/7. They are sltusted along the western 

portlun of the Tombstone Range, part of the Ogllvle Hountalns, at latitude 

64027.5' and longitude 138043'. Furthermore, they are iocated on Brenner 

Creek (company name), a tributary of the Chandindu Rlver, between Fireweed 

Creek and the Tombstone Hlver. 

Access to the property 1s by hellcopter. A Hughes 500D and a Bell 

206B, supplled by TNTA helicopters, were employed on a casual basls. Dawson 

Clty and K m  49 on the Dempster Hlghway, 29 km to the east, were used for 

moblllzatlon and demoblllzatlon as well as for storage of supplies. Elther 

locatlon could be used for supply trlps depending on wearher condltlons. 

Land access to the property 1s posslble along two routes: 

1 )  west along the Tombstone Rlver valley from tne Dempster Hlghway to 

the Chandindu River valley (35  km) and then north along the Chandlndu i?lver 

t 4  km) and then up the Brenner valley to the east; 

2 )  the Chandlndu Rlver road, a dlrt track from Dawson Clty to 

approximately the junction of the Chandindu and Tom~stone Rlver valleys, 8 

km south of the property. The track would provlde good wlnter access, 

however summer use would require some upgrading as portlons of the track are 

wet and partially overgrown. 







PHYSIOGRAPHY AND VEGETATION L 

The physiography of the Tombstone Mountains has been well summarlzed In 

other company and G.S.C. reports, therefore only a brief description will be 

Included here. 

The Tombstone Mountalns were unaffected by Pleistocene continental Ice 

sheets whlch stopped 100 miles east of here (Tempelman-Kluit, 1970). 

However, they were carved by alplne glaclers enanatlng from hlgher altltude 

clrques wlthln the Tombstone Mountalns themselves. 

Mt. Brenner valley 1s one of t h e ~ e  glaciated valleys whlch cuts across 

the contact between the rugged hlgh relief Brenner Stock and the more 

recessive weathered Mesozolc sediments. 

Mattagam1 Lake Mlnes staked the orlglnal MAKN 1-8 clalms July i9, 1978. 

Thls was followed by a brlei exploratlon program durlng the same year. 

From July to September, 1979 an addltlonal 54 clalms, MARN 5-62, were 

staked following encouraging results from the June exploratlon program. On 

June 2, 1980 an addltlonal 46 clalms were staked and MARN 29 ana 30 

restaked. The current clalm status 1s summarlzed In Table 1. 



TABLE 1: CLAIM STATUS 
6. 

NTS . Cla im Name RIP Record 1Y UN Rec D a t e  DUE b w r  
- --- --- ---- 

-- -- P -- --- 
116287 W R N  I YR 831491 TP 1 Jan  4 1996 NOREX 
116887 M A N  2 YO 831492 TP I Jan  4 1936 W E 1  
1 l6B87 M R N  3 Yil 831493 TP I J a n  4 1996 WREX 
116M7 MRRN 4 YR 831494 TP I J a n  4 1996 WREI 
116887 MM 5 VA 831495 TP 1 Jan  4 1999 NUREX 

-- - 116807 R R N  6 YR 8314% TP I Jan  4 1999 NOREX 
1 1 6 B a 7 - W R E T 7  YR-83f49777 

TF~~~~I~~~~J~-~-~~1994444NOREfiiiii 

116887 R U N  8 YA 831498 TP 1 Jan  4 1995 mREX 
116087 MORN 9 YR 847156 TP I Jan  4 1992 RQTTRGIU(1 
116M7 MR2N 18 YR 847157 TP I Jan 4 1992 WTTffiWl 
116M7 RCiM 1 1  YR B47158 TP I J a n  4 1992 MTTRGAMI 
llbE37 M 2 N  12 YR 847153 TP I Jan  4 19-32 MRTTffiRIII 
T 1 6 N T  llAiW73---- - YR-M716F-TP-T-JaT4IW----MtT~T- 
116887 MRRN I4 
116887 UAiW 15 
116537 R R W  16 

M A W  8, 
WM 27 
WRN 28 
M R N  a 
ffim 38 
W R N  31 
MA& P 
RRRN U 
M R N  34 
MRRN 35 
Mi(n 36 
Witan 37 

hQRN 33 
MARH 39 
HRilN 43 
MARN 41 

MERh 42 
YGRg 4 3  

MQRY 44 
RRRV 15 
hRRN 46 
Maw 47 
MRRN 48 
M X N  19 
MORN 5U 
M R N  51 
I R b  52 

nRRu 53 
G R h  54 
NRRN 5: 
MRN 56 
MRRN 67 
RRRN 68 
W R N  69 
URN 7d 
W R N  71 
RRM 72 
W R N  73 
WRN 74 
riiW 75 
m(RRiT97- - 
W R N  98 
mRN 99 
M R H  180 
WRN 181 
MARN I@ 
M%ZT ie3 
W R N  184 
RARN 135 
hQ2N I86 
MM Id7 
ffim 188 -- -- 

YR 847161 TP I Auq 14 1993 MTTffiWYII 
YR 047162 TP I Jan  4 19-32 M T T A W I  
YR 847163 IP I Ruq 14 1993 MRTTAWI 
VR 847164 TP I Jan  4 19-32 RQTTAWI 
YR 847165 TP 1 Jan  4 1992 RRTTRW! 

- YR-'057166 TF---l- - S i n  F--lYZ---)IATTR6AnI-- 
YR 047167 TP I Jan  4 1992 
YR 647MU TP 1 J a n  4 1994 
YR 847681 TP I Jan 4 1994 
YR M 7 B 2  TP 1 Jan  4 1994 
YR 847683 TP I Jan  4 1992 
YR - 847168- lP---- 1 ~ ~ ~ ~ 7 - l S 9 2  

I Jan  4 
1 Jan  4 
1 Jan  4 
1 Jan  4 
1 J a n  4 
1 J d h 4  

I Jan 4 
1 Jan  4 
1 J a n  4 
I J a n  4 
I Jan 4 
I f a n  4 
1 Jan  4 
1 Jan 4 

I Jan  4 

I Jan 4 
I Jan 4 
1 Jan  4 
i Jan  4 
I Jan  4 

1 j a n  4 

1 Jdn 4 

I Jan  4 

1 Jan  4 

I Jan  4 

I Jan  4 
I Jan  4 

I Jan  4 

I J a n - 4  

1 Jan  4 
I Jan 4 

I Jan  4 
I Jan  4 
1 Jdn 4 
I Jan  4 
1 Jdn  4 
I Jan  1 
I Jan  4 
I Jan  4 
I Jdn  4 1987 

. -- 
1 J a n  4 1987 
I Jan  4 1987 
1 Jan  4 1987 
1 J a n  4 1987 
I J a n  4 19d7 
I Jan  4 1987 
1 J a n  4 1987 
I Jan  4 1987 
I Jdn 4 19M 
I Jan  4 1988 
; Jdn 4 1969 

I !an 2- - E3 
7 7 



1-5: PREVIOUS EXPLORATION- 

The najorlty of work on the HARN clalms has been concentrated In the 

Lake Scovllle-Flreweed Creek area. Durlng 1980, exploration work consisted 

of geological mapplng, grid-layout, geophysical surveys (VLF-EN, 

magnetometer and Crone Shootback), trenching and 1,005 metres of dlamond 

drllllng. A topographic survey of the area was conducted by the flrm of 

Hosford, Impey and Welter. 

In 1981, 1,000 metres of dlanond drllllng was completed as well as some 

additional geologlcal mapplng and topocjraphlc surveys. 

In 1982, some prelirnlnary geologlcal mapplng was undertaken on the 

southern HARN clalms-Mt. Brenner valley area as well as along the north and 

east perimeters of the clalm block. 

In 1983, drllllng agaln commenced wlth 13 88 holes totalling 1,616.87 

metres. Eleven of these holes, H-83-25 to M-83-35, were collared In the 

Mlnl-Grld area. These drlll holes succeeded in dellneatlng a skarn zone of 

approximately 250,000 to 300,000 tons wlth an average grade of 0.25 opt Au, 

1% Cu, 0.1% W and 0.5 opt Ag (Blczok, 1983). Holes M-83-36 and 37 were 

drllled along the south margin of the 9111 In a successful attempt to 

intersect the Tahkandlt limestone. 

Although hlgh grade float assaylng up to 0.8 opt Au has been founa In 

the nearby "Mlneral Gully", drilling has falled to locate the source. 

Furthermore, based on topography, the potentlal of this area appears to be 

llmlted (Blczok, 1983). 



Previous work in the Mt. Brenner valley was undertaken in 1982 and 

consisted of geological mapping, grid-layout and a series of geophysical 

surveys. Five lines totalling 4 km were surveyed using I.P., magnetometer, 

Crone Shootback and VLF-EM techniques. The surveys failed to detect any 

conductive skarn bodies at depth or to accurately locate the monzonite- 

"schist" contact for any length or depth beneath the conductive overburden. 

1985 WORK PROGRAM L 5 r  

During the 1985 field season, work in the Mt. Brenner valley consisted 

of grid-layout, C.S.A.M.T. geophysical surveying, detailed geological 

mapping and diamond drilling. 

from August 19 to 31, a Phoenix Geophysics C.S.A.M.T. crew conducted 

4.85 km of Controlled Source Audlo Magneto-Tellurics on 5 lines across the 

monzonlte-"schlst" contact. The purpose of the survey was to accurately 

locate any conductive skarn bodies at depth and to delineate the position of 

the monzonite-"schist" contact. 

Drilling consisted of NQ and B Q  size core. Two holes, numbered DDH-M- 

85-1 and DDH-M-85-2, were drilled totalling 867.82 metres. Both holes were 

drilled to test separate C.S.A.M.T. resistivity anomalies In a geologically 

favourable environment. 

Seven mandays of geological mapping was undertaken ln order to gain 

greater control on depths of lntersectlon for the limestone i n  the drlll 

holes and at the contact with the pluton. 



CHAPTER TWO: GEOLOGY 

R E G I O N A L  GEOLOGY ;izL.:--- 

In general the MARN clai~s are located along the western portion of the 

Tombstone area within the much larger Selwyn Basin. The Tombstone area 

comprises a relatively complete succession of Mesozoic and Paleozoic 

sediments. Tempelman-Kluit (1970) suggests that the Mesozoic sequence of 

rocks In the Tombstone area were part of a belt of deposltion extending to 

the Keno Hill area. The Tombstone River-Keno Hill belt also appears to be a 

homotaxial equivalent of the Kandik Formation found north of the Tintina 

Trench in eastern Alaska and south of the Trench in the form of the Tofty 

segment. His studies also suggest that the Kandik and Tofty segments formed 

a complete depositional basin with the Tombstone-Keno Hill belt. 

Structural styles In the area of the MARN claims are the result of two 

perlods of deformation. One, pre-Permian before deposltion of the Tahkandit 

Formation and affecting mainly the Road River Formation, and the other, a 

late early Cretaceous period of thrust faulting which completely dominates 

the Tombstone area. 

The Tombstone area has teen intruded by two large stocks of monzonite- 

syenite composition. These are the Tombstone Stock and the smaller Mt. 

Brenner Stock. The MARN claims are associated with the latter. The stocks, 

dated st 91+/-5 M Y  (Tempelman-Kluit, 19701, form the northern limit of a 
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belt of mid to late Cretaceous granltic plutons occurring north of the 

Tintina Fault from northwestern to southeastern Yukon. 

Intrusion of these stocks throughout the Tombstone area is post 

deformational as the stocks sharply truncate many of the large scale 

structural features such as the Spotted Fawn Gulch Thrust and the McIntyre 

Thrust (Tempelman-Kluit, 1970). 

Mapplng of the Mt. Brenner Valley was carried out on a 1:5,000 scale 

using compass traverses, pacing, altimeter readings, secant level and hip 

chaining. In order to obtain as much control as possible, certain portlons 

of the grld were extended in order to aliow significant outcrops to be 

chained and paced in. The drill sites were used as a base station for 

altimeter readings in order to correct for barometric changes throughout the 

day. Good control on mapping was needed to accurately predict target depths 

for drill intersections of the limestone as the distance from the closest 

outcrop of the Tahkandit limestone to DDH-M-85-1 is 600 metres and 860 

metres for DDH-M-85-2. 

Four main rock units occur on the southern MARN claims, see Table 2. 

associated sub- The folloulny 19 a descrrptlon of these u n l t s  and thelr 

unlts. 

Unlt i: Hocks of U n l t  1 make up the Urdoviclan-51 lurian Road River 

Formation. The test exposures of the iormatlon occur on the north side of 



Brenner Valley in Road Creek. Two variations of the formation were 

observed. 

la: Bedded to faintly laminated black and grey chert. Average bed 

thickness is 10-15 cm. 

lb: Interbedded black chert and shale. Chert beds are 10-15 cm thick 

while shale beds are 1-5 cn thick and well foliated. 

Unit 2.: Limestone and cherts of Unit 2 form the Permian Tahkandit 

Formation. The best exposures were observed along the south ridge. The 

unit is generally sparitic locally fossiliferous limestone with chert pebble 

conglomerates and black chert lenses ana beds. Fresh limeatone sectlons are 

buff to black in colour depending on their argillaceous content. Weathered 

surfaces are whlte to grey in colour. 

i.i~w.stone aectlons have 3 detrltal chert component ranglng from 5% to 

85% depending on the horizon. The chert pebbles and fragments are likely 

derived from the underlying Road River Formation. This 1s based on 

similarities in colour, texture and general appearance as well as the units 

stratigraphic location. The shape of the chert fragments 1s dominantly 

angular to sub-round wlth a much smaller component consisting of well 

rounded pebbles. The size range 1s from 1 mm up to 20 mm wlth the mean 

diameter being about 7 mm. 

The upper contact of the 'i'shkandlt 1s marked by a chert pebble 

conglomerate ln whlch the matrlx beco~es more argillaceous 3s the overlying 

"schist" 1s approached. The upper sections of the Tahkandit have a large 

fragmental chert component occurring 3 ways. As matrix supported 



ollgowlctic conglomerates, clast supported oligornictic congloneratea and as 

turbldites. Limestone and clay fill the interstitial spaces of the matrix 

supported conglomerates. Very llttle interstitial space exlsts in the clast 

supported conglomerates as it is occupied by well fitting sub-round to uell 

rounded chert pebbles. Conglomerate beds range from a few centimetres in 

thickness up to 2 metres In thickness. Both types appear to grade Into each 

other. The turbidlte sequences are generally under 1 metre in thickness and 

conslst of a much more angular chert component occurrlng ln flnlng upwards 

sequences In whlch the matrlx of llmestone is nuch more abundant than the 

chert component. 

The upper Tahkandlt also has a large skeletal component occurrlng with 

the argillaceous llmestone. Skeletal fragments consist of crinoid stems, 

mlnor crlnold polyps and varlous brachlopod shell fragments. 

The lower sectlons of the Tahkandlt consist of limestone and horlzons 

of lensoldal black chert up to 1.5 metres in thickness as well as lesser 

amounts of detrltal chert. Some shell fragment horlzons do occur In this 

sectlon. The lower contact of the Tahkandit wlth the Road Rlver Formation 

1s not exposed In the Mt. Brenner Valley and can only be Inferred from the 

relatlve positlon of outcrops of the two unlts. 

Unit 3: Unlt 3 1s made up of rocks of the Jurasslc "Schist". The unlt 

makes contact wlth the lntruslve at the surface and 1s generally recessively 

weathered. The iollowlng sub-dlvlslons represent varlatlons withln the 

unlt. Boundaries are gradational and dlscontlnuous due to later structural 

modlflcatlon. 



3a: Massive black shale to slatey phyllite occurs with or without 

minor laminated to thinly bedded quartzite. 

3b: Fine to coarse-grained quartzite and argillaceous quartzite, often 

sub-arkosic. Laminated to massive sequences, often displays fining upwards 

sequences. Beds up to 3 metres thick seen. 

3c: Interbedded shale and dark argillaceous limestone. Limestone is 

fine-gralned, mlcritlc and does not appear to be textured. This unit was 

observed only in the lower sequences of the Jurassic "Schist". 

3d: Black chert, argillaceous chert and cherty argillite interbedded 

with black shale. 

Unit 4: R o c k s  of U n l t  4 form the Mt. Brenner Stock and its associated 

dykes and sills. The composition of the unit is dominated by a series of 

rocks ranglng from rnonzonite to diorite. The grain size of the stock ranges 

from fine to coarse and consists of well grown euhedral plagioclase and 

orthoclase crystals. Both are white in colour and are therefore difficult 

to distinguish In the ileld. Hafic minerals are restricted to <40x of the 

rock and conslst oi hornblende laths with lesser amounts of pyroxene 

(augite?). Only minor amounts of quartz were seen Indicating the presence 

of quartz monzonltes. An Increase in the amount of plagioclase was observed 

in some areas at the edge of the intrusion ~nd~cating a possible marginal 

diorite phase. This 1s supported by the generally dioritic composition of 

dykes seen cuttlng the surrounding country rock. 

Due to late season snow conditions and the high relief of the 

intrusion, mapplng of the stocks margin was limited mainly to talus piles at 



the bottom of various slopes and descriptions of randomly occurring boulders 

in the valley itself. 

The following sub-divisions of Unit 4 apply to the various dykes 

observed In the area. 

4a: ~lotlte Dlorite - Mesocratic with approximately 20% medium-grained 

biotite in a dark aphanitic groundmass composed of fine-grained biotlte and 

feldspar. Often occurs at the margin of larger hornblende diorlte dykes. 

4b: Hornblende Diorlte - Medium to coaree-grained, porphyrltlc and 

equigranular plagioclase and hornblende. Large crystals often display same 

flow orlentatlon. Mlnor quartz observed In some areas. 

4c: Syenite-Monzonite - Buff coloured. Contains 30% elongated, 

tabular plagioclase crystals up to 4 cm long. Mafics are hornblende 

occurring as euhedral to subhedral tabular crystals up to 1 cm In length, 

15-25% of the rock. Both occur In a fine-grained groundmass composed of 

mafics and feldspar. Phenocrysts are highly flow oriented in a direction 

parallel to the dykes wall, giving lt a trachytic texture. 

U-n-i.t-A-: This unlt is represented by dark green, slightly porphyritic 

amygdaloidal andesite dykes ranging from 3 metre to 5 metres ~n thickness. 

The dyke lu only observed on the north rldge where it cuts the Road Elver 

Formation. The dyke 1s concordant to chert beds in some areas, whlle 

cuttlng across beds In other areas, furthermore, it 1s generally lrreguiar 

and dlscontlnuous. Calclte filled amygdules and fracture fillings are very 

common. The exact age of the andesite d y k e s  1s unknown. However, lt 1s 

likely related to a Silurian or post-Silurlan volcanic event known to have 



TABLE 2: 
TABLE OF FORMATIONS 

-------------------- 

UNIT I PERIOD I FORMATION I LITHOLOGY ITHICKNESS 
---- I ------------I------------------ I ---------------------------------------I--------- 

4 I Mid IMt. Brenner Stock I Intrusive monzonite, syenite, diorite, I 
1 Cretaceous I I med. to coarse grain with associated I 
I I I dykes I 

I--_-----_ 
3 1 Jurassic IJurassic "Schist" I Argillite to slately phyllite with 1450-650 m 

I I I interbedded fine to coarse grained I 
I I I quartzite, argillaceous quartzite and I 
I I I sub arkose, minor limestone in lower I 
I I I section, minor chert I 

UNCOMFORMITY 
------------------------------------------------------------------------------------------ 

2 I Permian ITahkandit I Fossiliferous micrltic and sparitic 135-42 m 
I I Formation I limestone with interbedded chert I 
I I I pebble conglomerate and turbidite I 
I I I sequences I 

------------------------------------------------------------------------------------------ 
ANGULAR UNCONFORMITY 

1 I Ordovlclan IRoad River 1 Black and grey chert with lnterbedded IIrregular 
! and I I shale 1 
I Sllurian I I I 

--_-__-______-_-___l------------------------------------------------------------l--------- 

A I Unknown I I Andesite - fine-gralned, green, weakly IDyke(?) 
I 1 I plagioclase-phyric I 

------------------- ...................................................................... 



taken place in the area. 

2-31 STRUCTURE 

Variation in structure between units in Mt. Brenner Valley is related 

to 3 different periods of deformation as well as the reaction of different 

unlts, of varying degrees of competency, to the same deforaational stress. 

Defornational stresses likely occurred durlng the post-Ordovician, deforming 

the Road River Formation, the early Cretaceous, resulting in thrust faulting 

throughout the region and the third occurred during emplacement of the 

Brenner Stock in the rid-Cretaceous. 

The oldest units observed in the mapping area are those of the 

Ordovician-Silurian Road River Formation. The large abundance of chert 

makes thia a fairly competent unit. Structural observations of this unlt in 

the Road Creek indicates beds which strike N-S and dlp east, cut by normal 

faults which strike N-S and dip 900 to 45OE. Chert beds are often highly 

distorted with beds truncated against each other. The dlp of beds ranges 

from vertical to 50 east. Dips change radically over relatively short 

distances. In one locality tight isoclinal folds were observed In the upper 

parts of the formation just below the contact with the overlying Tahkandit 

limestone. The folds have easterly dipping axlal planes that plunge gently 

north. This type of foldlng lndlcatee a perlod oi h l g h  compression. These 

folds do not, however, contlnue lnto the overlying limestone. This, 

combined with the angular unconformity observed between the t w o  units In 



DDH-M-85-2, supports the possibility of a post-Ordovician orogenic event 

resulting in uplift and erosion before deposition of the Tahkandit limestone 

during the Permian. 

Tllting of the Tahkandit limeatone and deformatlon of the Juraeslc 

"Schist" can be related to a second defor~ational event in which strata wlth 

different levels of competency behaved under the same stress. 

The limestone unlt has an orientation ranging from sub-horizontal to 

250 east with average dip being 5-lo0 east. The unit is not folded but 

appears to be down-faulted to the east by a series of high angle normal 

faults givlng vlsible displacements of up to 15 metres vertical. Thls 

feature was also noted north of here in Fireweed Creek during previous 

programs. The down-faulting gives the unit an apparent dip of 20-230 *ast. 

The actual limestone schist contact represents a time? unconiormity 

only as the beds themselves appear conformable and are marked by a chert 

pebble conglomerate 2 metres thick, In outcrop. With increasing height In 

the section, dips ~n the "schist" begin to steepen and become more Irregular 

ranging from 50 east to vertical with some sectlons possibly being 

overturned. Due to a lack of sedimentary structures in some areas, ~t 1s 

difficult to tell. However dips vary dramatically over distances of tens of 

metres. Part of t h l s  1 s  a result of soft sediment deformation shortly after 

deposition, however the majority of it 1s due to early cretaceous 

compressional stresses. 

Two types of folds are assocrated wlth thls perlod of deformatlon. The 

flrst and most common are broad, open, gently curvlng S-shaped folds whlch 



have a wavelength of 2 metres or nore, but with little amplitude. Theae 

folds are likely drag folds related to bedding plane slippage between 

quartzite and shale beds during early Cretaceous compressional forces. 

The second type of folding observed is that of a chevron style fold. 

This style of folding 1s visible only on the north ridge towards the western 

portion of the valley. It consists of closed folds with vertical axial 

planes striking approximately 300E of north. The axial planes of these 

folds 1s also a plane of weakness whlch has resulted in some slippage. 

The third stage of deformation occurred during the mid-Cretaceous and 

is associated with emplacement of the Mt. Brenner Stock. Deformational 

effects represented by tight isoclinal to assynetrical folding, on a small 

scale, are seen only in close proximity to the contact with the intrusion. 

Axial plane of these folds dip east at about 45O and there i s  also a well 

developed axial plane cleavage. This type of contact implies that 

assimilation of the Jurassic "Schist" at the margins of the stock was 

alight. Thlv style of folding was observed up to 100 metres from the 

contact with the stock. 

Flgure 4 summarizes the cross-sectional geology of Kt. Brenner Valley 

based on surface outcrops, drill hole information and geophysics. Figure 5 

is a compilation of the geology of the entire MARN claims. 
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2-4: METAMORPHISM 

Two stages of metamorphism are apparent in the Mt. Brenner Valley. An 

earlier phase of dynamic aetanorphisn is visible throughout the entire 

Jurassic "Schist" and is recognized by the presence of slates, slatey 

cleavage and the development of a very fine-grained phyllite, composed 

mainly of chlorite. Thia early stage of metamorphism is related to early 

Cretaceous compressional forces which resulted in thrust faulting elsewhere. 

The second, later stage of metamorphism, was of a thermal nature and is 

associated with the intrusion of the Ht. Brenner Stock and its associated 

dykes in the mld-Cretaceous. The metamorphic effects of the intrusion can 

be recognized by the presence of a thermal aureole extending up to 250 

metres from the "schist"-monzonite contact. The thermal aureole is 

characterized mainiy by the presence of bladed prismatic crystals of 

fibrolitic sillimanite. These crystals range from less than 1 mm in length 

to 4 rnm and are only observed in beds with an extremely high argillite 

content. In the more quartzite rich beds sillimanite is absent, however 

fine-grained. reddish brown biotite is often present. 

As the Intrusion 1s approached, sillimanlte crystals In the 

argillaceous beds become coarser grained. Immediately adjacent to the 

intrusive there 1s a highly silicified hornfelsed contact. A large part of 

the silicification 1s likely due to recrystalllzatlon of the extremely 

quartz rich beds which make contact with the lntruslve at the surface. 

Thermal effects of dykes cutting the Jurasslc "Schist" are essentially 



the same as that of the intrusion except they occur on a much smaller scale. 

Where dykes cut the limestone, the effects appear to be relatively minor. 

In outcrop, only Unit 4c, the Syenite-Honzonite dyke, uas seen to cut the 

limestone for any significant distance. The metamorphic effects appear to 

be limited to minor recrystallization and there was no skarn development at 

the contact. On the north ridge where Unit 4b, the Biotite Diorite, cuts 

the limestone, gossan is associated with minor recrystallization at the 

contact and again no skarn minerals were observed. This relationship is 

also observed in both drill holes where dykes cut the limestone. 



CHAPTER THP_E GEOPHYSICS - C.S.A.M.T. SURVEY 

3-1: GEOPHYSICS - C.S.A.M.T. SURVEY 

During the period August 19 to 31, 1985 a Phoenix Geophysics crew 

completed 5 lines of C.S.A.M.T. surveying, totalling 4.85 km. Three lines 

120+00N, 122+00N and 124+00N were completed initially. Lines 121+00N and 

123+00N were then done in order to give greater detail and to verify Initial 

results. 

C.S.A.M.T. or Controlled Source Audio Magneto-Tellurics 1s a relatively 

new method of geophysical surveying involving real time measurements of 

electrlc and magnetic fields from a remote electromagnetic source. Readings 

are taken for 16 frequencies ranging from 8192Hz down to 0.25 Hz. Depth 

penetration with the C.S.A.M.T. system is a function of frequency and earth 

resistivity. It was hoped that the lower frequencies of the system would 

provide increased depth detection through the conductive overburden and the 

locally graphitic Jurassic "Schist". 

When dealing wlth the survey data certain factors must be kept In mind. 

There 1s no linear depth relationship between apparent resistivity values 

for the same frequency at different stations. Each resistivity reading 1s 



an average value over a 50 metre distance corresponding to the receiver 

dipole length. A change in apparent resistivity does not necessarily 

correspond to a change in rock type. 

The following 1s 3 line by line correlation of the C.S.A.M.T. data uith 

tf~e observed outcrop and drill hole geology in the Mt. Brenner Valley area. 

In certain areas this appears to be a contradiction between the observed 

geology and the measured apparent resistivities. Keeping the above factors 

in mind, many of these discrepancies can be researched to give a more 

complete picture oi the subsurface geology. 

Eradish (1985) divided the apparent resistivlties into three gross 

resistivity units (see Appendix B). Unit A ,  a high resistivity package 

greater than 1,000 ohm-metres, related to the lntruslve. Unit B, an 

intermediate package between 100 and 1,000 ohm-metres, called the transition 

unlt. Unit G ,  characterized by low resistivlties of l ess  than 1 ohm-metre 

to 100 ohm-metres, attributed to conductive shales. Geological mapping 

Indicates the relationsnip between resistivity unlts and rock units is not 

as simplified as this. Rocks of the same unit ar? not strictly confined to 

these resistivity boundaries and therefore overlap. 

tz~-2.!_4-f33 - T h l v  line 1s located at the base oi the north ridge slope. . 

Mapping based solely on apparent resistivities places the intrusive contact 

much farther to the west than surface geology would ~ndicate. Geological 

mapping places the contact at L-127+00N, 96+50E on the north rldge and 

approximately 98+75E on L-124t00. Resistivity mapplng places the contact at 

93+25E on the same line. This point now appears to correspond to the 



westerly edge of the sill intersected in DDH-M-85-2. This is also where the 

dyke observed on the north ridge would make contact with the sill at depth 

below a layer of talus and overburden at the base of the slope. This would 

imply that some of the low R values observed beneath the sill are not 

erroneous results but correspond to more conductive Jurassic "Schist" 

beneath. 

L-z-,.3-0_00NEr - Not much can be said about this line as there 1s very 

little control available. The line 1s closer to t-he central part of the 

valley and bedrock is llkely under 30-40 metres of overburden. Much of the 

data below 32 Hz appears to be erroneous. 

L-12,200N- - This line forms the central part of the valley and is also 

the line drilling was conducted on. Overburden in the area of the drill 

holes ranged from 30-45 metres in thickness. The monzonlte-"schist" contact 

inferred at 96+00E by resistivity values agaln appears to be much farther 

west than is actually the case. The contact has been extrapolated 

geologically to approximately 98+75E at the surface. The sill which was 

interpreted between 128 Hz and 16 Hz was intersected in DDH-M-85-2 from 

66.78 metres to 53.2 metres. Slx frequencies read below the slll however 

never penetrated deep enough to pick up the limestone-chert boundary which 

would be expected to have a siqniflcantly higher resistlvlty. The limestone 

unlt does not appear anywhere on t n l s  profile. It 1s llkely that the 

conductive Jurassic "Schist" unit 1s preventing depth penetration of all 

frequencies. 

L-12t-10_-NE_r - Aqain the resistivity map shows the contact of the 



Intrusive too far to the weat. The high resietivity contact observed is 

llkely the western edge of the subsurface slll and the maln body of the 

lntruslve lles farther east of the proflle ~tself. Agaln there 1s no 

lndlcatlon of the limestone to the west, up dip, where it is closer to the 

surface. 

L_2ZL0O0N - Thls llne has the greatest amount of surface lniormatlon 

wlth whlch to correlate wlth as much of the llne east of 94+00E 1s over 

outcrops of the Jurasslc "Schlst" unlt. The most easterly outcrop of thls 

unlt 1s at 99+50E where the unlt 1s hornfelsed and slllclfled to a great 

degree. There are two posslble explanations as to why Jurasslc "Schlst" 

crops out In an area where reslstlvlty values lndlcate ~ntruslve. The flrst 

1s that Jurasslc "Schlst" 1s represented by the relatively conductive layer 

at the two hlghest frequencies wlth values of 25 ohm-metres to 1,800 ohm- 

metres. Thls would mean the underlylng hlgh reslstlvlty layer 1s actually 

the maln lntruslve whlch extends west under tne Jurasslc "Schlst" at a 

shallow depth. Unfortunately there 1s no surface expression of thls 

relatlonshlp. Thls leads us to a second posslblllty. That 1s the low 

reslstlvlty layer seen In the upper two frequencies 1s a surface effect 

resulting from the thln layer of talus and overburden coverlng parts of the 

llne. The hlgh apparent reslstlvlty o~ the underlylng Jurasslc "Schist" 1s 

a result of two factors. The unlts whlch make contact wlth the lntruslve 

are dominantly quartzites wlth lesser arglllaceous content. The lntense 

heat of the lntruslon has resulted In a hlgh degree of sllrclilcatlon and 

weldlng of these quartzite beds. The more arglllaceous beds ln thls area 



have been thermally metamorphosed to somewhere between a slate and a fine- 

grained chlorite phyllite. These factors could account for an lncreatie in 

the apparent resistivities of the "schist" unit In the area of the intrusion 

corresponding to the transition unit. 

It should be noted that the dyke which crops out on the south rldge 

does not extend across the valley to the north ridge, as previously mapped. 

This 1s confined by the lack of a high resistivity zone on L - 1 2 , O O O f i  in the 

western portion as this is the location where the presumed dyke would be 

expected to cross the profile. 

See Appendlx B for C.S.A.M.T. profiles as well as the geophysics report 

of Bradlsh, 1935. 

3 - 3 .  . RESISTIVITY INVERSIONS AND DEPTHS OF DETECTION 
- -  --- - 

The to,-owlng sectlon will deal with resletlvlty lnverslons an! their 

appllcatlon to the NAHN C.S.A.M.T. survey as well as the depth of detection 

of the C.S.A.M.T. survey. 

The reslsltlvlty lnverslons were supplled by Hlke Cormler of Phoenlx 

Geophysics (pers. comm.). C.S.A.M.T. lnverslons work best wlth flat lylng 

unlts oi homogenous resistance as they glve a one dlmenslonal layered 

proflle. Problems arlse when the one dlmenslonal proflle 1s applled to a 

three dlmenslonal sltuatlon such as exlsts here. Flgures 6 and 7 represent 

lnverslons :or statlons closest to DDH-H-85-1 and DDH-M-85-2 respectively. 

For ODH-M-85 -1  the lnverslon shows falrly good correlation wlth drill 



hole loge. A sharp contrast is shown between overburden and the erosional 

surface of the bedrock "schist". The schist ~aintains a fairly consistent 

resistivity of 10-20 ohm-metres to a depth of 364 metres. At this point a 

sharp increase in Pa occurs. This point is assumed to be the contact 

between the "schist" and the limestone, which actually occurs at 

approximately 300 metres giving a 64 metre discrepancy between the inversion 

depth and the actual depth of contact. Nevertheless the profile gives a 

realistic depth of detectlon of 360 metres or greater and has a shape 

simllar to what would be expected. 

For DDH-M-85-2 two inversion profiles were done, one on either side of 

the drlll hole, see Flgure 7. For the most part correlation of the 

inversion to the geoiogy of the hole 1s poor to non-existent. The only 

correlation observed 1s at 95+75E where the depth to bedrock 1s predicted 

withln 9 metres. The rest of the data does not correlate and based on 

geology gives an unreallstlc depth of detectlon of 2,900 metres or greater 

whlle Implying the "scn~st", slll, limestone and chert all have the same Pa 

of 7,000 to 10,000 ohm-metres without differentiating between them. Clearly 

the inversion data has 3 llmited degree of reliability and should be treated 

wlth caution in future surveys. 

The effect of a conductive layer on depth detectlon can be seen on the 

western portion of L-12.000N. Outcrop and drill hole data clearly show the 

limestone horizon dlps cast below all 5 C.S .A.M.T .  lines. However, on no 

llne does the hlgher reslstlvity limestone appear on a profile. At L- 

12,000N. 9,000E the nearest outcrop of limestone 1s 150 metres to the west. 







Based on an apparent dip of 220, the limestone should be at a depth of 60 

metres below the surface. If the unit dips at 10° as it does In the closest 

outcrop to L-12,000, then the depth to the top of the unit is 26 metres. 

Using this information it is apparent the depth of detection over certain 

areas of the Jurassic "Schist" is less than 60 metres and may be as shallow 

as 25 metres. 

The more likely scenario to the problem above is that the C.S.A.M.T. 

survey does not have the capabilities to decipher the relatively small 

widths of the Individual sill and limestone units and in fact 1s seelnq ~n 

the order of 10 km of profile. 



On September 10, 1485 a Longyear Super 38 drill was mobilized to the 

MARN-Ht. Brenner valley. Drilling was undertaken In order to test 2 

C.S.A.H.T. resistivity anomalies for the presence of mineralized skarn 

bodies associated wlth the Erenner Stock-Tahkandit limestone contact. The 

limestone was intersected In both drill holes, however there was no 

indication of any skarniflcatlon even at the contacts of dykes which cut the 

unit. In thin sectlon only minor recrystallization of calclte was observed. 

Furthermore, the effects of the intrusion were no more noticeable in DDH-M- 

95-2 than they were ~n DDH-M-85-1 which was drilled 250 metres farther away 

from the contact. 

DDH-N-85-1 was collared at i 121+92N, 93+55E on September 12, 1985 and 

completed on September 23rd at a total depth of 380.43 metres. The hole was 

drilled In order to test 3 resistivity low estimated to be at approximately 

125 metres depth. Numerous problems were encountered due to deeper than 

anticipated overburden and 3 series of over-pressured aqulfers located at 

depth. NW casing was sunk to a depth of 13.7 metres at which point casing 

was terminated due to sanding in around the casing making the hole too tight 

to put the remalr'lng 5 .toot and 10 root sectlons down. As a result of this, 



NO slze drilling proceeded ahead of the casing. At 31.3 metres, Jurassic 

"Schist" bedrock was hit. At a depth of 36.6 metres the hole started making 

a significant amount of water. At 71.7 metres the hole was reduced to BO 

size rod. This was necessary because of the intense vibration of the NO 

rods in cavities, resulting from water pressure washlng away fine sands In 

the uncased sections of overburden around the NQ rods. At 82.4 metres the 

core tube, with core, and the overshot were propelled out of the hole by an 

overpressured aquifer horizon. Moderate to high water pressure continued 

for the entire length of the hole. At 314.2 metres the core tube with core 

and the overshot were agaln forced out of the hole, at whlch polnt the 

swlvel became jammed In the rollers at the top of the mast. Water pressure 

at the point was st111 great enough to spray above the mast. The 

overpressured aqulfers are llkely related to surface waters percolating down 

through jolnts and cleavages wlthln the Jurassic "Schlst". The greatest 

pressure was observed close to the fault whlch occurs from 272 metres to 296 

metres. The water 1s likely belng squeezed through associated shear zones. 

The water had a sllght sulphur smell whlch 1s probably related to the 

breakdown ot pyrlte and pyrrhotlte ln the Jurasslc "Sch~st". 

Detalird logs for DDH-M-85-1 are located In Appendix A .  Flgure 8 

deplcts a graphic iog dlsplaylng the varlous llthologles encountered. 

Jurass~c "Schlst" was encountered dlrectly below overburden from 31.10 to 

298.40 metres and consisted of a series of arglllites and slates, which were 

often laminated, and very flne to coarse-grained quartzites. From 85.35 

metres to 106.50 metres there was a shale chip conglomerate. Thls appears 



to be related to soft ~ntraformational deformation which is common 

throughout much of the core and 1s often overprinted by a later structural 

shearlng whlch affected the entlre unlt. About 50% of the unlt 1s composed 

of quartzlte, argillaceous quartzlte and greywacke of varylng degrees. Dlps 

of these beds are ~rregular, havlng large changes of up to 30° over a few 

metres. Numerous gradational bedded quartzites and other sedlntentary 

features such as rlp u p  clasts lndlcate all beds are rlght way up. 

The flnely dlssemlnated sulphlde whlch occurs throughout much of the 

core 1s dominantly pyrrhotlte wlth lesser amounts of pyrlte. Thls explalns 

the brown, often gossanous, weathered surface of the Jurasslc "Schlst" as 

seen In outcrops. 

The "schlst" unlt 1s cut by  numerous small and large scale shear zones 

at various a n s l e s  ranglnq from 5 O  ~o 700 :c the core axis. The most c ~ n m o n  

dlp dlrec~lon appears LO be east, nowever lt 1s often dlfilcult to tell aue 

to broken sectloris. These numerous shear zones clearly dlsplay the 

incompetency of the unlt. From 272.4 metres LO 296.6 metres, a strong snear 

zone dlsplaylng ~ c d  cataclastlc textures, especially around chert clas:s, 

was ~ntersected. Textures and follatlon made an angle of 300 to 550 wlth 

the core anls. The shear zone was characterized by calclte, healed 

Srecclas, sllckenslaes, clay, mylonlte. ninor slllclflcatlon associated wlth 

chert, as well a s  dlssemlnated and velnlrt pyrlte. The shear zone cuts 

across the "echlst" limestone contact obscurlnq an  orlglnal deposltlonal 

f e a t u r c 5 .  

The upper contact of the Tahkandlt was taken a t  298.4 metres uslng the 



limey chert pebble conglomerate, seen In outcrops, for a marker horlzon. 

The Tahkandlt Formation generally conslsts of llrnestone chert pebble 

conglomerates and chert beds. Certain sectlons have an abundance of 

fosslls, mainly crinold stems and brachiopods. Overall very slmllar to what 

1s seen ~n outcrops. T h e  llmestone core was cut b y  spproxlmately 10 shearea 

or brecc~a zones many of whlch were calclte sealed. These breccla zones are 

llkely related to the major shear zone whlch cuts the llmestone and forms 

the upper contact of the Tahkandlt. 

Dykes cuttlng the core were of a dlorlte composltlon. in all, 4 dykes 

cut the core. Dykes often displayed chllled marglns, however showed llttle 

effect on the country rock. Only mlnor recrystalllzatlon of calclte was 

observed where dykes cut the llmestone. Core wldths of the dykes ranged 

from 2 metres to 5 metres. 

DDH-M-85-2 was collared on September 25 ,  1985 at L-121+38N and Y6+16S. 

The hole was completed on October 9, 1985 st a total depth of 487.4 metres. 

The purpose of the hole was to test 2 C . S . A . M . T .  reslstlvl~y lows whlch were 

separated by a zone or h l g h  reslstlvlty presumed to be a slll or tongue 

projecting out from the maln ~ntruslon. 

Drllllng was lnltlated wlth NQ rod and NU caslng. At 2'3.5 metres the 

caslng became sanded ln. Drllllng ahead continued vlth tne NQ. A t  44.5 

metres, just above bedrock, loss of clrculatlon resulted In the NQ rod 



brcomlng stuck. At this polnt in order to save the hole, a 400 lb. jam 

hammer was moblllzed to the slte. Repeated jarnrnlng succeeded In freelng the 

NQ but not the NW caslng. NQ drllllng continued to 119.0 metres where 

problems wlth constant loss of circulation and sanding in of the uncased 

overburden necessitated that drllling be reduced to BQ slze rod. Drllllng 

t hen  continued to the total depth of the hole wlth only mlnor problems. 

In DDH-M-85-2 Jurasslc "Schlst" was encountered from 44.81 metres to 

435.7 metres. The 1ltho:ogles were essentially the same as those 

encountered In DDH-M-85-1 except for some minor differences In the upper ana 

lower parts of the sections. At 46 metres the axial plane of a small scale 

lsocllnal fold, dlpplng 450, was ~ntersected. It is dlfflcuit to tell lf 

thls was s result of soft sed~ment deiormatlon or later structural 

defornatlon of the unlt. Shear iollatlon on elther slde of ~ h e  axlal plane 

would lnclcste structural deiormatlon. Below thls polnt sedimentary 

structures, whlch are numerous, lndlcate all beds are rlght way up. A 

tlotlte quartzite, not observed In DDH-M-85-1, was encountered from 50.8 

metres to 55.5 metres. Thls horlzon displayed well formed cross-Seddlng 

wh:ch :ndlcated beds are rlght way up. 

The sill seen In C.S.A.M.T. profiles was encountered from 66.8 metres 

to 93.2 metres. Thls 1 s  rar shallower than the predicted 200 metre 

(Bradlsh. 1985) depth of ~ntersectlon. Some actlnollte, quartz. calclte and 

pyrrhot-t~ p d s  were o b s e r v e d  diong fractures wlthln the slll near ~ t s  

c o n t ~ c : .  Tt~ese are llliely t h e  result ot retrograde alteration of mailcs In 

the L::u~l :e .  Plagloclase pttencjcrysts dlspiayed flow orlrntatlon glvlng the 



3111 the same general appearance as the maln ~ntrusion. Fibrolltic 

sllllmanlte was well grown In the slates surrounding the slll. In general, 

sllllntanlte crystals were more abundant and veil grown in thls hole. 

From 336.6 to 424.4 metres, a sequence of interbedded llmestone and 

cherty argllllte or slate was ~ntersected. Thls sequence was not observed 

In the flrst hole as ~t was likely obscured by the fault, however a slmllar 

sequence was oDserved on the south rldge just aDove the Tahkandlt llmestone. 

The llmestone beds have a true thickness of up to 30 cm and were llght grey 

to whlte In colour, argillaceous and mlcrltlc. Eelow thls sequence. from 

424.4 metres to 435.7 metres, was a falrly masslve unlt of flne-gralned, 

buff coloured quartzite. Agaln thls sequence was not observed In the flrst 

hole due ro the fault, but was observed on tne north rldge just above the 

Tahkandlt Forntatlon. The Tahkandlt l~mestone was intersected from 435.7 

wetres to G76.2 metres. Slnce the unlt 619s at the same orlentatlon, about 

200 In botn holes, the 40.5 metre lntersectlon In D D H - M - 8 5 - 2  as opposed to 

the 45.1 metre lntersectlon ~n DDH-M-85-1 lndlcates the llmestone thins to 

the east. This assumes O0 deviation oi the drlll stem. 

Eleven dykes cut DDH-M-85-2. Thls 1s an lncrease of 7 over DDH-M-85-1 

lndlcatlng the closer proxlmlty to the lntruslon. Where dykes cut the 

llmestone, agaln there was no skarnlilcat:on, however there uas 

recrystaLllzatlon ot the llmestone and calclte velnlng along some of the 

dyke 1lizeuru:le contacts. 

The Tahkandlt-Road Rlver Formation contact 1s an an9ular unconiormlty. 

Althouqh ~t w a s  lndlcated elsewhere on property. thls 1s the only locatlon 



it was observed. Drilling was terminated at a depth of 487.4 metres in 

cherts of the Road Rlver Formation. Figure 9 represents a graphic log of 

DDH-M-85-2. 

The Devonlan "Black Clastlc Unit" (Biczok, 1981) mapped in the northern 

MARN claims was not observed anywhere In the tit. Brenner Valley. At all 

locations the Tahkandlt Formation appeared to overlie the Road River 

Formation black cherts and argillites. 



No skarn mlnerallzatlon was observed In elther drlll hole or In 

outcrop. The only sulphldes observed were arsenopyrlte, pyrlte and 

pyrrhotlte occurrlng In mlnor amounts. 

Arsenopyrlte occurs wlth quartz as late stage porphyry velns associated 

wlth dykes extending from the maln ~ntruslon. These veins are narrow, 

generally 1 cm to 3 cm wlde, and are very dlscontlnuous. Furthermore, they 

were only seen on the south rldge occurrlng wlth the dlorlte. Only mlnor 

gold values (860 ppb) occur wlth these velns. Samples of arsenopyrlte velns 

collecCed elsewhere on the XAHN durlng prevlous wOrK progrsms gave slmllar 

results. 

iyrlte and pyrrhotlte generally occur together as alssernlnatlons, 

nodules and fracture fllllngs wlthln the Jurasslc "Schlst" anc ctie Tahkandlt 

Formation. Geochemical results lndlcate there 1s a mlnor amodnr of arsenlc 

assoslated wlth pyrlte and pyrrhotlte. 

Fyrrhotlte is generally much more abundant than pyrlte In the Jurasslc 

"Schlst". Due to the flne-gralned nature of thelr occurrence, the exact 

relatlonshlp between them 1s dlfflcult to tell. However due to thelr 

absence I n  more quartzite rlch beds, ~t 1s llkely thelr occurrence 1s 

related to the orlglnal aeroblc environment present durlng 12eposltlon. Thls 

1s also lndlcated by the local occurrence of graphite. 

Both pyrlte and pyrrhotlte have been remoblllzed lnto joints and 



fractures where they form small veinlets and coatings in the "schiut" and 

limestone. In DDH-M-85-2 a 1 m m  wide sulphide veinlet contained 880 ppb Au, 

1,080 ppm Zn, 178 ppm Pb and 402 ppm As. These were the highest values 

recorded In both drill holes (see Appendix C ) .  Pyrrhotite also occurred 

with actinolite, calcite and quartz in pods of retrograde alteration wlthln 

the upper part of the sill in DDH-H-85-2. This showed only slightly 

anomalous gold values oi 100 ppb Au. 



All samples were run for Cu, Ag, Au, As, Zn, Pb, W and Bi. These are 

the metals enriched In the Mini-Grid skarn on the northern MARN claima. Two 

samples of barren Tahkandit limestone were analyzed in order to provide 

background values wlth which to compare drlll core analysis with. Both 

samples were taken from outcrops of the limestone on the north ridge and 

give slmilar results. 

Elevated valuee wore observed In yeveral eamples, however very few 

slgnlflcant anomalles are present. Furthermore, there are even fewer 

coincident multl-element anomalles. 

Hlgh Cu, Ag and W In sample 93512 are assoclaced wlth pyrrhotite chert 

nodules. Elevated Zn, Pb, Au and As values In sample 93529 are associated 

wlth 2 thin fracture illllng sulphlde velniets ?esr than 1 mm thick. 

The only strong correlation 1s between anomalous Au and As values. 

iilgher than normal Au values are always associated wlth anomalous As va 

However anomalous As values do not always correlate wlth h?gh Au values 

Other anomalies appear to be erratic and are Likely no more than 

lues .' 

elevated Lackground v~lues. Some appear to be a result of local Increases 

In pyrrhotlte and pyrite, however thls 1s not always che case. 



The 1965 drlll program iallea to locate any skarn bodles in the Mt. 

Brenner Valley. Although the Tahkandlt llmestone was Intersected In both 

drlll holes, lt appeared to be relatively unaltered. Geological mapplng 

places :he contact 150 metres to 200 metres east of DDH-M-85-2 at depth. 

The unaltered nature of the rocks and a revlew of the geophysical data lends 

s u p p o r ;  to this locatlon. To drlll thls locatlon would requlre a hole 

approxinately 600 metres deep. 

Prreclous metal skarn development on the H A R N  requlres a speclilc 

grologlsal envlronment lnvoivlng late stage hydrothermal clrculatlon of 

rnetalilc bearlng solutions through skarnlfled llmestone entrapped by 

blor;tlc slllu. The nlyhly argillaceous, cherty and generally impermeable 

nature of the Tahkandlt llmestone make skarn development elsewhere erratlc 

a n d  discontinuous. Thls, com~lned vlth the economlc conslceratlons of 

drllllng a hole 600 metres deep and the lnablllty of present seophyslcal 

methods to accurately delineate tne geological envlronment necessary for 

this Eype  of skarn development, make further work In the kt. Prenner Valley 

and a i o n g  much of the contact ~mpractlcal. Therefore no further work 1s 

recommended for thls area even though the potentlal for a skarn body st111 

exists. 



The mineral gully zone atill holde some potential though aa high grade 

float assaying up to 0.8 opt Au, found during previoue exploration programs, 

haa yet to be traced to a aource. With sufficiently high metal pricee, 

further work in the form of diamond drilling would be warranted in this 

area. 

Respectfully submitted, 

Steve Mackay / 
Geologist 
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DRILL LOGS DDH-M-85-1 and DDH-M-85-2 
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APPENDIX B 

GEOPHYSICAL REPORT AND C.S.A.M.T.  P R O F I L E S  



C.S.A.M.T. SURVEY REPORT 

I Author: Lyndon Bradish 
District Geophysicist (Norex) 

Date: September 9, 1985 

During the period August 19-31 the Phoenix Geophysics CSAMT crew was 
employed on the Marn project. Five lines of 50 m dipole CSAMT were completed 
on Lines 120+00N, 121+00N, 123+00N and 124+00N. Several days were lost due to 
weather and difficulties in finding a suitable transmitter dipole location. 

Several geological features were identified as shown on the attached map. 
Three gross resistivity units were identified within which three zones of 
interest were detected. 

Unit A: This is a high resistivity package (typically greater than 1000 
ohm-meters) which is believed to be sourced by the intrusive and is 
so indicated on the map. 

Unit B: This intermediate resistivity package (typically 100-1000 ohm- 
meters) appears to be a transition unit between the intrusive and 
sediments but could also be a lower resistivity portion or margin of 
the intrusive. 

Unit C: Low resistivities characterizes this unit which is attributed to the 
(conductive) shales. Resistivities range between 10 and 100 ohm- 
meters with localized lows down to less than 1 ohm-meter. 

Several anomalous target zones have been identified within the survey 
area and are as showing on the plan map. 

Zone 1: This zone is located on the west flank of the transition unit ( B )  
and is detected on all five lines surveyed. The character of the 
anomaly grades uniformly from a small dimensional tabular zone of 
limited depth extent (L.l2400N/9300E at a target depth of 
approximately 100 m) to a steeply dipping narrow source at depth at 
L.l2100N/9375~ and 12000N/9375E. 

Zone 2: This target occurs at the interface between the high resistivity 
intrusive (Unit A) and the intermediate or transition (Unit B). 
This zone is poorly defined on Lines 12000N and 12100N but'is well 
defined on all remaining lines to the south. This zone extends ( ? )  
to depth and appears to be cut at a depth of approximately 200 
meters by a possible sill ( ? )  which links the intrusive and 
transition units (A and B). The data recorded on Line 12000N 
suggests a significant thickness of this zone however, there is also 
a change in the signature of the intrusive and transition units ( A  
and B). 



I Zone 3: This zone was detected on Lines 12400N and 12100N. The signature 
of this anomaly is very similar to that of 2 above but is of smaller 
dimension and appears to pinch out in the vicinity of Line 12300N 

CSAMT RESULTS - DETAILED DISCUSSION 

L.12400N: The intrusive, Unit A is mapped grid east of 9300E-9325E and the 
data shows the intrusive is buried beneath a low resistivity layer 
(sedimentslshale and/or overburden) and cropping out of the the 
intrusive would not be expected. 

Three zones of interest are noted to occur on this line and define 
the north ends of zones 1, 2 and 3 as discussed in the previous 
section. 

Zone 1: Located between 9275E and 9325E and at a target depth estimated to 
be at approximately 100 meters. This zone occurs within the 
sediments but is in close proximity to the intrusive. 

Zone 2: This part of Zone 2 is narrow and is recorded at Station 9575E. 
This zone appears to extend to depth and the pseudo section shows it 
to be split or broken at frequency of 32 Hertz. 

Zone 3: Located at an interpreted depth of 125 m this zone is located in a 
depression or trough on the top surface of the intrusive. The zone 
is located between 9800E and 9875E. 

Within the intrusive (i.e. east of 9300E) steep resistivity gradients are 
observed below 32 Hertz and appear to define low resistivity zones within the 
intrusive. These "anomalies" are due to the minimum coupling of the magnetic 
signal with the sensor which in turn is caused by the high resistivity of the 
intrusive. These features are to be ignored as it is invalid data and 
unfortunately creates unavoidable "holes" in the data set. This effect is 
seen in all of the following lines: 

L.12300N: This line was completed to provide additional detail data on Zones 2 
and 3. 

Zone 2: Zone 2 was detected in the vicinity of 9550E - 9650E and is very 
poorly defined. There is indication that this steeply dipping 
source extends to depth. 

Zone 3: The south end of this zone is well defined as a narrow source at 
Station 9725E, frequencies 512 and 256 Hz. There does not appear to 
be any depth extent to this source. 

L.12200N: The data record on this line differs somewhat from the data recorded - 
to the north in that the western portion of the intrusive is of a 
lower resistivity and is herein called the "transition unit". To 
the north this transition unit is clearly mapped as a high 
resistivity intrusive. The exact source of this transition unit is 
unclear as it could be a wide dike which is connected ( ? )  by a sill 
to the intrusive as seen by the high resistivity layer at 9575E- 



9675E, f=32 Hz or it could be the edge of the intrusive which is 
partially cut by the low resistivity source at 9575E-96258. This 
particular pattern can be traced to the adjacent lines to the south. 

Zone 1: This zone is poorly defined but is observed at the west edge of the 
transition unit (9325E-9375E). 

Zone 2: This anomaly extends to depth but is cut by a sill ( ? )  which links 
the intrusive with the transition unit. Target location is 9575E- 
9625E however, it appears there is a "tail" extending to the east 
and is seen at frequency 256-512 Hz. 

Zone 3: No evidence of this zone is recorded on this data set. There is the 
possibility that Zone 3 has merged with Zone 2 and may be 
responsible for the "tail" as mentioned above. 

L.12100N: This fill-in line further defines Zones 1 and 2. There is 
exceptional continuity seen from L.12200N. Note that the low 
resistivity zone at 9725E-9825E, f=l to 0.25 Hz is bad data. 

Zone 1: A pronounced crust of conductivity is seen to be at the west edge of 
the transition unit. This vertical zone extends to depth. 

Zone 2: This zone has identical physical characteristics as on L.12200N but 
is of lower resistivity. 

L.12000N: Significant changes are evident on this data set although the same 
basic picture as for Lines 12200N and 12100N exist. They are as 
follows : 

1) The resistivity of the intrusive has decreased to values typical of 
the transition unit (B). Note that all resistivity values east of 
9775E should be multiplied by 0.36 - an error which will be 
corrected at a later date. 

2) The shale unit (A) has somewhat higher resistivities with discreet 
zones of low resistivity. Target Zone 1 has diminished in size at 
9375E/f=12 Hz. 

3) The assumed sill Linking Units B and C is no longer evident however, 
the large low resistivity package below 9575E-9725E may be limiting 
the depth penetration of the system. 

Zone 1: Somewhat smaller in dimension its response is still evident at 
9375E/f=12 Hz. 

Zone 2: The resistivity of this zone has decreased significantly and has a 
wider expression. 

A repeat set-up over Zone 2 was carried out to check instrument 
repeatability. This short section shows good correllation considering the low 
resistivity environment. 



CONCLUSIONS 

Three zones of interest have been identified by the CSAMT survey and all 
warrant additional investigation to determine the sources. Specifically they 
are: 

Zone 1: L.l2400N/9300E 
L.l2300N/ not covered by survey 
L.l2200N/9350E 
L. 12100N/9375E 
L.l2000N/9375E 

Zone 2: L.l2400N/9575E 
L. 12300N/9600E 
L.l2200N/9600E 
L.12100Nj9600E 
L.l2000N/9675E 

Zone 3: L. 12400N/9850~ 
La12300N/9725E 

All three targets warrant investigation. Zone 1 should be drilled 
between Lines 12100N-12400N, Zone between 12100N-1220UN and Zone 3 on Line 
12400N. Drill locations may be dictated by topography. 
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