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0 correlated, while Cu, though present is less significant. These 

anomalies suggest potential Au-low Cu sources in bedrock to the 

northeast and southeast of Heidi Lake. 

Followup work on the Phil 1 and Heidi Claim Groups should include 

the following: 

1. Construction of a 4 X 4 road onto the claims to provide 

access to the showings and geochemically anomalous areas for 

drilling and/or trenching. 

2. Fill in soil sampling at 50 X 100 metre spacing over 

anomalies 1 and 3. 

3. IP and magnetometer surveys over the main geochemical 

anomalies. 

4. Trenching, detailed sampling and mapping of the Creek and 

Boundary Zones and the area between to test for the 

continuity of the mineralization. 

5. Blanket soil sampling at 100 X 200 metre intervals over 

remainder of claims that were not sampled in 1984. 

6. Mapping and reconnaissance lithogeochemical sampling over 

remainder of claims. 

7. Drill testing mineralized zones and major geochemical 

anomalies. 

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







0 Glacial deposits blanket all but the steepest slopes and ridge 

tops. Valley floors are buried by thick deposits of stratified 

outwash gravel and eskers. The trend of a wel1,developed esker 

field east of Heidi Lake and the occurrence of striations 

indicate a northeasterly down-ice direction. Lower hillsides are 

~ mantled by till deposits that form ridges and terraces parrallel 

~ to the valleys. 

Claims (Fig. 2) 

The claims are located in the Omineca Mining Division and are one 

hundred percent Selco owned. Names and record numbers and 

groupings are listed below: 

PHIL A Claim Group 

0 Claim Name Units Record No. Recording Date 



PHlL 18 

Mt. M i l l ~ g o n  
A4 94 7 

4 

PHIL 16 PHIL 17 

PHlL 27 

PHIL II PHIL 8 

0 1.4 2.8 4.2 
K M  

_L 

@ SELCO DIVISION - 
BP RESOURCES CANADA LIMITED 

PHlL I - HASLINGER OPTION 

CLAIM 8 GRID LOCATION MAP 

SCALE 1'14,000 1 ORAWNnY* D .  H. 

U T E  DEC ' 84 I O R A f T E O b l s  E . 0 . W  
FIG. 2 

N.T.S. 9 4 ~ / I  1m0.1. 10131 REWRT BPVR 84-18 





to relocate old drillsites. These were eventually located 3 km 

to the south and it was found that the original claims were 

misplotted on the government claim map. 

Apparently in August 1983 R. Haslinger discovered the Creek Zone 

but did not stake it until April, 1984 when he realized Selco 

was active on the nearby Phil 1 claims. Following examination of 

~ the Creek Zone and preliminary sampling in the early summer by 

Selco personnel, an option was negotiated. 

REGIONAL GEOLOGY 

0 The Phil 1 and Heidi claims are situated in the Quesnel Trough, a 

linear belt of Upper Triassic to Lower Jurassic volcanic and 

sedimentary rocks (Takla Group) extending from the U.S. border to 

the Stikine River in northwestern B.C.  (Fig. 3). The belt is 

bounded to the west by the Pinchi Fault that juxtaposes Takla 

Group volcanic rocks with Permian Cache Creek Group rocks. To 

the east the Manson Creek fault zone separates the Takla Group 

from the high grade metamorphic Wolverine Complex of  re-~ambrian 

age. 

Volcanic rocks consist of sub-alkaline to alkaline (Garnett, 

1978) basaltic andesite flows and fragmentals with a 



100 0 

LEGEND 
F I G U R E  3 

Property Location .. 
@ SELCO DIVISION-  

# Alkalic Pluton Bel t  8 P  RESOURCES CANADA L IM ITED 

Alkaline 8 Calc - Alkaline COPPER - GOLD DEPOSITS 
Volcanic Rocks 

Subalkoline Volcanic Rocks 
IN ALKALlC  ROCKS 

OF T H E  CANADIAN CORDILLERA 
Alkaline Volcanic Rocks 

Af ter  D. A. BARR et  a1 1978 
m x , " ; 7 ! ,  C, ,A.-q,  ,n7\, Dn,.b- 



0 preponderance of pyroxene porphyry. Deposition was predominantly 

in a submarine environment and typical of fissure eruptions 

, associated with large faults. Subaerial Solcanic rocks are 

locally developed in complex volcanic centres. These contain 

I localized dacitic and rhyolitic assemblages (Monger, 1977). 

Sedimentary units composed of reworked volcanic detritis are 
, 

present throughout the Takla Group. They consist of volcanic 

sandstones (greywackes) and breccias that grade laterally into 

siltstones and argillites. Local lenses of conglomerate, 

tuffaceous limestone and carbonate cemented volcanic breccias may 

be found in the upper parts of the succession. 

Intrusive rocks are widespread in the Quesnel Trough. The 

0 largest intrusion is the Hogem Batholith, a complex pluton 

consisting of several phases that range in age from Upper 

Triassic to Lower Cretaceous. Earliest ph-ases are of a dioritic 

to monzonitic composition and have a alkalic or sub-alkalic 

I affinity (Garnett, 1978). Later phases consist of syenites and 

granites that also belong to the alkaline or sub-alkaline family. 

Similarities in age and chemistry between the Takla Group 

volcanics and the alkalic phases of the batholith (gabbro, 

diorite, monzonite and syenite) led Meade (1972) to suggest that 

the two are cogenetic, a model that has been partially confirmed 

0 



by G a r n e t t .  High l e v e l  d i o r i t i c  and m o n z o d i o r i t i c  s t o c k s  p r e s e n t  

t h r o u g h o u t  t h e  T a k l a  Group a r e  t h e r e f o r e  i n t e r p r e t e d  a s  b e i n g  

s u b v o l c a n i c  f e a t u r e s  o f  T a k l a  a g e .  

A number o f  s i g n i f i c a n t  m i n e r a l  d e p o s i t s  o c c u r  i n  t h e  T a k l a  Group 

and  i t s  a s s o c i a t e d  p l u t o n s  ( F i g .  3 ) .  I n  t h e  s o u t h e r n  p a r t  o f  t h e  

Q u e s n e l  T rough ,  p o r p h y r y  c o p p e r  and g o l d  d e p o s i t s  a s s o c i a t e d  w i t h  

a l k a l i c  p l u t o n s  o c c u r  a t  Copper  Mountain  n e a r  P r i n c e t o n ;  C a r i b o o  

B e l l ,  n o r t h  o f  W i l l i a m s  Lake;  and  Q u e s n e l  R i v e r ,  s o u t h - e a s t  o f  

Q u e s n e l .  I n  t h e  n o r t h e r n  p a r t  o f  t h e  b e l t  m a j o r  d e p o s i t s  o c c u r  

a t  L o r r a i n e  and G a l o r e  Creek .  - 

AEROMAGNETICS ( F i g .  1 5 ,  Appendix 6 )  

0 The P h i l  1 and  H e i d i  C l a i m  Groups c o v e r  a  l a r g e  n o r t h w e s t e r l y  

t r e n d i n g  a e r o m a g n e t i c  h i g h .  T h i s  anomaly a p p r o x i m a t e l y  p a r a l l e l s  

t h e  r e g i o n a l  g e o l o g i c a l  t r e n d .  

PROPERTY GEOLOGY ( F i g .  4 a )  

G e n e r a l  

The P h i l  1 and  H e i d i  C l a i m  Groups a r e  u n d e r l a i n  by Upper 

T r i a s s i c  t o  Lower J u r a s s i c  v o l c a n i c  r o c k s  o f  t h e  T a k l a  Group. 

( L o r d ,  1984;  Monger, 1 9 7 7 ) .  L i t h o l o g i e s  a r e  d o m i n a t e d  by 

-- - 
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9-, 

0 
basic and intermediate fragmental units intercalated with 

massive augite porphyry basaltic andesite flows (hereafter 

called andesites) and volcaniclastic sedimentary rocks. Minor 

intrusions are widespread and include dykes and sills of 

basaltic and dioritic composition. Larger stocks of diorite 

porphyry, and monzonite are also present. 

Structure of the area is simple. Takla Group rocks are 

tilted into a homocline striking south southeast and dipping 

steeply (50° to go0) to the east. Graded bedding in 

volcaniclastic units indicate tops face eastward. 

0 Property Lithology 

Volcanic and Volcaniclastic Rocks 

The stratigraphy at the Phil 1 and Heidi claims cannot be 

subdivided into lithologically distinct stratigraphic units 

due to the highly variable nature of the volcanic sequence. 

Schematic stratigraphic sections for the Phil 1 and Heidi 4 

claims are illustrated in Fig. 5. The sections consist 

predominently of fragmental volcanic rocks with flows being 

more abundant at the base and top of the exposed sequence. 

Six volcanic rock types have been identified and are described 

below: 

0 

- A - - -- -- - - 



PHlL I HEIDI 4 

METRES I 

LEGEND - VOLCANIC ROCKS 

INTRUSIVE ROCXS AUGITE PORPHYRY AUGITE PORPHYRY 
PHlL I -  HASLINGER OPTION 

I' ANDESITE F-S L A P I L L I  TUFFS 

II+;1 HoNzONITE I n z l  - SILTSTONES AND F I N E  .. ..... AUGITE PORPHYRY 

S C H E M A T I C  S T R A T I G R A P H I C  

1. UCUZODIORITE (CM)  
ASH TUFFS CRYSTAL AND ASH TUFFS S E C T I O N  

HORNBLENDE PORPHYRITIC 
SCALE a DIORITZ PORPHYRY i ~ p )  0 b]~~$~~:~yiLAHAs7, a BASALTIC ANDESITE ( ORAWN BY' D . H . 

FIG. 5 
DATE D E C '  8 4  



0- 1) Andesitic Hornblende Porphyry Flows 

These are exposed only at the base of the sequence (Fig. 4a 

and'5) and comprise less than 5% of the section. Rocks are 

typically medium grey to pale green in colour and are 

characterized by acicular crystals of hornblende in a fine 

to medium grained groundmass. Phenocrysts of augite and 

plagioclase are common but seldom exceed 20% of the rock. 

Rare hornblende porphyries with phenocrysts up to 10 mm are 

present at some localities. 

~ 2) Block Breccias 

This is a prominent lithology on the property, forming 

cliffs and hummocky outcrops along the ridge tops. The 

0 breccias appear to be laterally discontinuous and grade 

into lapilli tuffs along strike. Crude bedding has been 

seen at a few localities (e.g., 113+00E, 76+00N), but for 



andesite fragments. The latter type is very restricted in 

its distribution and contains, in addition to augite 

porphyry andesite; feldspar porphyry andesite, diorite 

porphyry and volcaniclastic sediment clasts. This rock 

type is important as the diorite fragments indicate a high 

level late stage explosive event in a pluton. These events 

are frequently accompanied by mineralization. 

3) Lapilli Tuffs and Lapilli Breccias 

A gradation exists between crystal lithic and lapilli 

tuffs. The latter dominate the fragmental portion of the 

Takla Group on the Phil 1 and Heidi claims. Rocks are 

0 
medium to dark green when fresh and contain angular to 

subangular fragments between 4 and 32 mrn in size in a basic 

crystal tuff matrix. Lapilli fragments are almost entirely 

of augite porphyry andesite, however, aphanitic basalt and 

feldspar porphyry fragments have been seen. Textures 

observed in these rocks include: poor bedding, graded 

bedding and variations in the fragment abundance. ~atrix 

supported lapilli tuffs grade into fragment supported 

lapilli breccias both laterally and vertically in the 

sequence. 

0 

-- --- - - -- - - - -- 
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1 2 .  

0 4) Basic Crystal Tuffs 

Crystal tuffs make up approximately 30% of the 

stratigraphic section and are most common in the upper 

half. They are medium to fine grained ( < 1  to 10 mm), pale 

to dark green and composed of augite, plagioclase, 

hornblende and rare quartz crystal fragments. Bedding is 

often well developed and varies in thickness from 1 cm to 

- greater than two metres depending upon grain size. Lithic 

fragments of sub lapilli size ( < 4  mm) are commonly 

intermixed with crystal fragments. Larger subangular to 

angular lapilli sized fragments of augite porphyry and 

augite feldspar porphyry may also be present (crystal 
I 

I 
lapilli tuff). In many instances these tuffs are difficult 

to distinguish from equigranular flow rocks. The main 

differences being a sandy texture, the presence of bedding 

and a fragmental aspect of constituent mineral grains. 

5) Laminated Volcaniclastic Sediments 

Fine grained sedimentary units are intercalated through the 

fragmental portion of the sequence. These units are 

generally thin (10 to 30 m) and laterally discontinuous. 

outcrop th re brown to pale grey weathering and 

inely bedded verage bed thickness is approximately 2 

0 

- 



I 

Individual beds are very fine grained and sometimes 

exhibit a cherty aspect. A variety of sedimentary 

structures have been recognized, these include: graded 

bedding, cross lamination, load casts and rip up clasts. 

All indicate a direction of younging towards the east. 

6) Andesitic Augite and Augite Feldspar Porphyry Flows 

These are most abundant at the top of the exposed sequence, 

but also occur as discrete but laterally discontinuous 

units elsewhere in the section. They characteristically 

form massive, grey, pale green or dark green weathering 

flows from five to over 30 metres thick. Euhedral augite 

0 phenocrysts up to 20 mm in diameter give the rocks a 

speckled appearance. Plagioclase phenocrysts, though less 



0 magnetite. Amygdaloidal and vesicular varieties are 

interpreted as being flow tops. 

Intrusive Rocks 

A number of intrusions have been recognized on the Phil 1 and 

Heidi claim groups (Fig. 4a and 5). These occur as stocks and 

numerous small dykes and sills. The largest intrusion is the 

Mt. Milligan diorite (Di) which occurs as an elongate 

southeast trending body approximately 4 km long by 2 km wide. 

Preliminary mapping has shown that 90% of the intrusion 

consists of a medium to coarse grained, equigranular diorite 

made up of 75% plagioclase, 20% biotite, 2% quartz, 2% 

0 
hornblende and 1% magnetite. Hornblende diorite and monzonite 

phases are also present (Farmer and Rebagliati, 1983). 

Monzonite (Mz) is the next most abundant intrusive type. It 

outcrops at three locations on the property (Unit Mz; Fig. 4a) 

and is associated with intense alteration and gold- copper 

mineralization at the Creek Zone and the Boundary Zone 

showings on the Heidi claims. Size of the intrusion is 

unknown, but areas of outcrop line up in a northeasterly trend 

suggesting an elongated dyke like body at least 1 km in 

length. The rock (Appendix 5) is coarse grained with textures 

varying from equigranular to porphyritic. Open and crowded 

0 

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



porphyritic varieties have been seen. Phenocrysts are 

characteristically subhedral plagioclase that are commonly 10 

mm or more in length. These often are a distinct pale green 

colour due to weak sericitization. Hornblende needles (often 

chloritized and carbonatized) up to 15 mm long have a 

preferred orientation. Modal abundances of constituentt 

minerals are: plagioclase-50%, K-feldspar 35%, 

hornblende-lo%, biotite-5%. Locally potassic alteration is so 

intense (up to 60% K-feldspar) as to impart a syenitic 

composition (Heidi thin sections #1 and 2, Appendix 5). 

Diorite porphyry (Dp) is well exposed on the Phil claims where 

it occurs as two small circular stocks (at 106+00E, 90+50N and 

0 
111+00E, 95+80N) and several dyke like bodies. It has a fine 

to medium grained, medium grey groundmass with subhedral 

phenocrysts of plagioclase (50%). The phenocrysts exhibit a 

seriate texture (average size of 4 mm) and in some outcrops 
I 

i near the contacts, a preferred orientation. Xenoliths are of 

andesitic country rock and are common at these localities. 

Modal abundances of constituent minerals are: Plagioclase 

85%, hornblende lo%, biotite 2%, quartz 11% and magnetite 1%. 

Monzodiorite (Md) is present as an elliptical intrusion at 

113+00E, 77+45N (Fig. 4a). The rock is medium grained 

- - - - 
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0 Faults on the property are steeply dipping reverse and normal 

types. Dominant trends are towards the east northeast (08S0) 

and to the southeast (120°). Displacements, though hard to 

determine due to a lack of good marker units and poor outcrop 

are unlikely to exceed a few tens of metres. 

Alteration and ~ineralization (Fig. 4b) 

Altered volcanic rocks are present over much of the property. 

This alteration is, for the most part weak and characterized 

by secondary chlorite, green amphibole and epidote. 

Consequently most volcanic rocks display a green colour. Low 

grade alteration of this type probably is the result of 

0 
regional greenschist facies metamorphism. 

Intense hydrothermal alteration occurs locally. Several 

different alteration assemblages have been seen (~ig. 3b). 

The most common is a weak propylitization of the andesitic 

volcanic rocks, particularly fragmental units. Epidote is 

diagnostic of this assemblage, occurring as microveins, blebs 

or more rarely coarse meshworks of crystals. In some lapilli 

tuff and breccia units individual fragments are sometimes 

completely replaced, while the matrix and surrounding 

fragments appear unaltered. Chlorite is always present to a 
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Phil 1 claim boundary. At this location (where outcrops are 

small and poorly distributed) a monzonite to diorite porphyry 

(Appendix 5) intrudes and alters the Takla andesite flows and 

tuffs (Figs. 4a and 6a). Alteration is highly variable across 

the zone and is controlled by the host rock composition (Fig. 
I 
I 6b). At 126+60E, 89+15N a quartz stockwork crosscuts a slice 

of volcanic rock enclosed in the monzonite. Veins average 5 

mm in width (maximum 15 mm) and have a density of 10 to 20 per 

metre. Dominent trend is to the north. Volcanic wallrocks 

are pervasively altered to ankeritic dolomite (~ppendix 5) 

with minor fine grained epidote and K-feldspar occurring as 

narrow envelopes and patches within the quartz veins. 

0 
Alteration of ckwork zone is 

characterized by pervasive fine grained K-feldspar, sericite 

and iron-rich carbonate. The pervasive nature of the 

I alteration obscures primary textures making identification of 

the intrusion difficult. 

In the stockwork zone sulphides primarily occur in veins with 

only small amounts present in the wallrocks. Chalcopyrite 

averages 1% and is found as blebs and disseminations in the 

quartz veins and fracture fillings. Minor pyrite and 

pyrrhotite (averaging of 1% combined) are associated with the 



0 
i 

chalcopyrite. Magnetite is abundant (3 to 5%) throughout the 

stockwork zone as aggregates of crystals in veins and 

wallrocks. 

Stockwork mineralization rapidly gives way to disseminated 

mineralization peripherally. This is associated with strong 

pervasive chloritization of the volcanic rocks leaving a fine 

grained, dark green to black rock with occasional calcite 

veinlets (5 per metre). Disseminated chalcopyrite (averaging 

3%) is most abundant in this rock. Pyrite and pyrrhotite are 

present in tra'ce amounts while magnetite occurrs as 

I semi-massive pods that locally comprise over 20% of the rock. 

0 
Outside the stockwork zone the intrusion is pervasively 

sericitized with original feldspars preserved as dark grey, 

angular outlines in a buff to tan fine grained secondary 

K-spar and carbonate groundmass. Sulphides are present only 

in microfractures and generally average less than one percent. 

Copper is highly anomalous across the Creek Zone (Fig. 6d) and 

rock chip samples from the stockwork at 126+80E, 89+15N 

returned 2.25 g/t Au and 1.19% Cu. Rock chips from 

pervasively chloritized volcanics at 126+43E, 87+95N returned 

a value of 1.18% Cu; Ag ranges from 3 to 6 g/t over the zone. 



Boundary Zone 

This zone is located on the Phil claims at 123+70E, 84+20N and 

is poorly exposed as suboutcrop in a 2 X 2 metre pit close to 

the Heidi claim boundary. Rocks are highly altered hornblende 

,monzonite (samples Heidi 1 and 2, Appendix 5) with a similar 

appearance to the intrusion at Creek Zone. Boundary Zone is 

distinctive because of its unusual porphyritic pseudo-breccia 

texture produced by a reticulate to sub-parallel meshwork of 

elongate, prismatic plagioclase phenocrysts with carbonate 

rich pseudomorphs presumably after hornblende. Plagioclase 

phenocrysts are variably replaced by fine grained felted 

sericite. Biotite is replaced by carbonate, chlorite and fine 

grained rutile. Intergrowths of chlorite and carbonate form 

elongate pseudomorphs and 'irregular whisps', probably after 

original hornblende. Groundmass components are completely 

replaced by fine grained K-feldspar. 

Sulphide minerals are hosted in a single generation of quartz 

veins. Chalcopyrite, the dominant sulphide (0;5 to 1.0%) 

occurs as aggregates of crystals surrounded by a selvage of 

chlorite. Chlorite filled microfractures that branch from the 

quartz veins also contain chalcopyrite. Pyrite, minor 

pyrrhotite and trace bornite are also present in the quartz 
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added late in the season to the Heidi Lake - King Richard Creek 
portion of the grid (Fig. 7a). Rock chip samples taken in 

conjunction with the geological survey concentrated on altered 

and sulphide bearing outcrops (Fig. 8a). 

~ Much of the grid area is covered with extensive glacial 

I overburden. Valley floors are buried by thick stratified drift 

deposits and eskers, particularly at the east side of the 

property. Unstratified till covers lower hillsides and thickness 

are estimated to vary between 1 metre and 20 metres depending on 

position on the hillside. For the most part the upper slopes and 

hilltops are till free, but are covered with talus and poorly 

0 
developed residual soils. Outcrop is restricted to the ridge 

tops and upper slopes. At lower elevations the soils are mainly 

brunisols with thick (up to 30 cm) Ah horizons. Bf horizons are 

~ generally not well developed. 

Soil Geochemistry 

The soil geochemical survey has outlined a large area of 

anomalous metal values, situated at the southeast corner of the 

I Phil 1 claim and extending south and east onto the Heidi 1 and 4 



0 Metal Distributions 

Enhanced values for Au, Cu and As define three main zones each 

composed of one or more anomalies of variable size. 

Anomaly 1 (Fig. 7hI 9a) 

The largest anomaly is located on the south facing slope 

I northeast of Heidi Lake. It is approximately 1700 metres in 

I length by 1200 metres in width and trends in an east-west 

direction. A northeast trending tail seen in the gold values 

is attributable to glacial dispersion. A moderate correlation 

occurs between Au (Fig. 7b) and Cu (Fig. 7c). Values for each 

element are in the range of 50 to 800 ppb Au and 100 to 800 

O ppm Cu. 

Arsenic (Figs. 7d and 7h) closely correlates with Au, forming 

two high contrast zones within anomaly 1. Maximum values in 

the range of 50 to 1000 ppm occur in a 400 X 600 metre, 

northeast trending zone centred at 118+50E, 93+00N. This is 

~ slightly offset from the maximum Au values at 115+50E, 93+00N. 

Smaller satellite anomalies of three and five samples occur to 



0 Anomaly 2: (Fig. 7h, 9a) 

This anomaly contains the Creek and Boundary zones and is made 

up of several elongate northeast trending zones. Copper and 

Au again show a moderate correlation but As is conspicuous by 

its absence. The anomaly is approximately 1000 metres by 700 

metres and discontinuous. Gold values (Fig. 7b) range from 50 

to 700 ppb. 

Copper values range between 100 and 800 ppm. A maximum 

concentration of 783 ppm also corresponds to the Creek Zone. 

The Boundary Zone at 123+70E, 84+20N is reflected soil values 

in the range of 50 to 550 ppb Au and 100 to 532 ppm Cu. 

Arsenic is also present over this zone. A large area of 

anomalous Cu values to the southeast of the Boundary Zone do 

not exhibit corresponding enrichment for Au and As. 

Anomaly 3: (Fig. 7h, 9a) 

This anomaly is located on the north facing slope, southeast 

of Heidi Lake. Here Au and As show a close correlation while 

Cu displays only a weak spatial relationship. The anomaly is 

1100 metres long and 700 metres wide. Gold values range from 

50 to 300 ppb (Fig. 8b). Arsenic values range from 25 to 300 

PPm 

L) 





Copper is more restricted than Au and As in its distribution, 

forming a split anomaly that is shifted downhill to the north. 

Values range from 100 to 600 ppm with a maximum of 695 ppm 

located at 115+00E, 84+00N. 
3 

Silver (Fig. 7e), zinc (Fig. 7f) and lead (Fig. 7g) show a 

different distribution to Au, Cu and As. Zinc occurs as a 

series of irregular anomalies with average dimensions of 400 X 

500 metres which together form an arcuate zone to the 

southwest of Anomaly 2. This zone overpoints Anomaly 3 and 

I falls short of anomaly 1. Concentrations fall in the range of 

100 to 800 ppm with a maximum value of 755 ppm located at 

126+00E, 76+00N. 

0 ~ 
Anomalous silver values occur in two large areas and a scatter 

of small ones. The largest is 1000 X 100 metres and centred 

at 123+00E, 77+00N. Contrast is low and concentrations fall 

in the range 0.5 to 1.0 ppm. High values of greater than 1.0 

ppm correspond to Au. 

A slightly smaller zone measuring 800 by 100 metres overlaps 

the northern side of Anomaly 1. Values are similar to the 

. . - - -  nnm. Lead h a s  a n ~ r r a t i r  
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0 

s u b j e c t :  SCIL GEOCHEMICAL SURVEY - PHIL 1 - HEIDI GRIDS: 

date : January 10, 1985. 

f r o m  : S. J. Hoffman. 

t o  : D. Heberlein. 

cc : M. Rebagliati, 
H. Squair, 
D. K. Mustard. 

The soil survey on the PHIL 1 - Heidi grids was conducted in two 
stages resulting in the collection of about 2200 samples. The 
initial study comprising the northwestern portion of the survey 
was undertaken at a 100  m sample interval along lines 200 m 
apart, a density similar to the latter work. Intermediate lines 
were sampled at 50 m intervals over the anomalous southeastern 

0 portion on the initial PHIL 1 grid. 

Soil survey data are dominated by outstanding gold and copper 
anomalies exhibiting northeasterly trends parallel to glacial 
direction and minor faults, and east-west parallel to a major 
valley across the south central portion of the grid. Copper is 
strongly correlated with gold, differences controlled primarily 
by leaching of copper in acidic soils having pH of less than 5.3, 
The geochemical model for glacial transport would position source 
zones in bedrock for soil anomalies to underlie the southwestern 
end of the soil feature or lie in a region of background soil 
values upice of the soil anomaly. 

Nineteen gold and twenty-one copper anomalies have been defined, 
ranging in size from 100  m across to 600 to 700 m and greater 
across based on thresholds of 80 ppb and 250 ppm, respectively. 
Gold-rich areas tend to be heterogeneous, several gold-rich zones 
having diameters of 200 to 300 m across clustering in any one 
area whereas copper accumulation is more homogeneous. Maximum 
gold and copper values are in the 500 to 4000 ppb, and 500 to 
2500 ppm range respectively. Areas of regionally enhanced 



\ /I 

backgrounds of 25 ppb and 150 ppm have diameters of at least 5 km 
and are open to the east and southeast. Gold and copper are not 
normally accompanied by the pathfinders: lead, zinc, silver, 
arsenic or antimony. 

Gold patterns appear related to bedrock structures parallelling 
grid lines in an east-west direction. Both elements are 
accompanied most strongly by cobalt and iron, but also 
molybdenum, zinc, arsenic, nickel, manganese and to a lesser 
extent lead. Patterns for molybdenum, arsenic, iron and gold can 
also be described as annular, having a diameter of 2 km between 
Heidi Lake and the HEIDI prospect. Arsenic also exhibits a 
northwesterly trend of high values parallel to stratigraphy and 
has not been dispersed in a northeasterly direction. Arsenic 
accummulation within copper and gold-rich zones centrally on the 
property may be coincidental, reflecting thin overburden 
conditions locally. 

Other elements parallelling geology include phosphorus, chromium, 
and potassium. Regional geochemical anomalies suggesting control 
is being exerted by overburden composition and/or underlying 
bedrock include: zinc-nickel-chromium-manganese-calcium- 
magnesium in the south, calcium in the south, aluminum- 
phosphorus in the east, nickel-cobalt-chromium-magnesium- 

0 aluminum-titanium in the northwest, titanium in the north, 
phosphorus in the northeast, and several vanadium linears 
crossing the east-central portion of the grid. Elements such as 
magnesium, chromium, nickel, cobalt are often indicative of mafic 
volcanic units, calcium - significant carbonate concentrations, 
and titanium and phosphorus either mafic volcanic rocks or high 
resistate mineral contents contained in glacial outwash. 

Base and precious metal data appear strongly controlled by line 
orientation and presence of organic materials in the soil 
samples. The first factor will have important consequences to 
geophysical surveys searching for sulphides if the iron and 
copper distribution of anomalies has been correctly interpreted 
to be indicating pyrite and chalcopyrite, respectively. ~h~ 
Second factor, affecting to 10% of the data on the original 
PHIL 1 grld, has led to development of false copper and silver 
anomalies whaCh have been discounted. ~esampling of anomalous 
areas at a 56 m X 100 m density is required prior to beginning 

Senior Geochemist 



APPENDIX 1 

Report on the Geochemistry of Soils and Rocks 
at the PHIL 1 and Heidi Claim Groups 

Description of Results 

1. Molybdenum (Fig. 10A) 

Anomalous molybdenum-rich samples typically comprise isolated 

1 or pairs of samples. Molybdenum anomalies 2 through 8 

cluster along a zone following a fault northeast of Heidi 

Lake. The HEIDI prospect proper is associated with 

molybdenum anomalies 9, 10, and 11. Largest molybdenum-rich 

1 zones are found southeast and southwest of Heidi Lake (No. 1, 

13-16). The majority of molybdenum-rich zones form a circle 

0 
around grid coordinates L88N/122E. Samples of iron or 

organic-rich horizons containing enhanced molybdenum levels 

1 are indicated by a cross through the symbol. 

2. Copper (Fig. 10B) 

Two contour levels are shown for copper, anomalous conditions 

being defined the higher of the two contour intervals. The 

copper distribution is relatively noisy. The zone of maximum 

copper accumulation and one of the larger copper anomalies 

has been outlined as zone lA, 1BI and 1C associated with a 

northeasterly trending fault. Values are generally in the 

300 to 400 ppm range over a zone 1200 m wide, averaging 800 m 

across. Maximum values of 1000 to 2500 ppm are most commonly 

&, found along lines having a 50 m sample interval, suggesting 

- - - - -- 







the source in underlying bedrock has an east-west trend. 

Otherwise a geochemical gradient can be defined trending 

northeastward, tailing values to the northeast. This may be 

an indication of glacial dispersion. 

A second large copper anomaly lies west of anomaly 1, and 

I north of Heidi Lake (No. 2 ) .  Maximum values are much lower, 

and several of the samples contain a high proportion of 

1 organic-rich materials. Maximum value in this 100 m wide 

zone is 800 ppm. Average anomaly width is 300 m. A 100 m X 

200 m anomaly exhibiting high contrast to background lies 

northwest of Heidi Lake (No. 3), west of anomaly 2. 

0 
A cluster of heterogeneously copper anomalies lies along the 

southeast corner of the grid (anomalies 7 through 20). An 

approximate northeasterly trend can be defined by above 

threshold levels, but when high background concentrations are 

considered anomalies can also be described as having a 

northerly trend. Unlike anomalies 1 to 3 where the lower 

contour practically coincides with the anomaly contour, 

within the latter area high backgrounds are associated with 



0 
Anomal i e s  6A and  6B are w i t h i n  a l a r g e r  a r e a  o f  e n h a n c e d  

b a c k g r o u n d s .  The anomaly  a p p e a r s  p e r i f e r a l  t o  t h e  p r e v i o u s l ~  

I d e s c r i b e d  c l u s t e r ,  and  m i g h t  b e  r e l a t e d  t o  anomaly  1, 

s e p a r a t e d  f rom it by e s k e r s  and g l a c i a l  ou twash .  

C o p p e r - r i c h  a r e a s  l y i n g  o u t s i d e  t h e s e  t r e n d s  a re  z o n e s  4 and  

5  s o u t h w e s t  o f  H e i d i  Lake and  anomaly 21 ,  2  km n o r t h  o f  ~ e i d i  

Lake.  Maximum v a l u e s  are g e n e r a l y  be tween  150  ppm and  500 

ppm. Anomal ies  a re  l i n e a r ,  a v e r a g i n g  50 m w i d e  and  200 t o  

600 m l o n g .  

3 .  Lead ( F i g .  10C) 

0 Lead l e v e l s  are n o t  u n u s u a l l y  enhanced :  maximum v a l u e s  are 

n o r m a l l y  i n  t h e  25 t o  50 ppm r a n g e .  E l e v e n  areas e x c e e d i n g  

1 6  ppm are  o u t l i n e d .  Zones 1, 2 and 3 are r e l a t i v e l y  

homogeneous c l u s t e r s  o f  v a l u e s  i n  t h e  s o u t h ,  c o n c e n t r a t i o n s  

v a r y i n g  f rom 1 6  t o  1 9  ppm. Anomal ies  8 ,  9 ,  and  10A-D 

c o r r e s p o n d  i n  p o s i t i o n  t o  c o p p e r  a n o m a l i e s  6A, 6B, and  1, 





adjacent grid lines sampled at 100 m. Other anomalous zones 

4, 6, and 11 constitute pairs of samples. Anomaly 10 north 

of Heidi Lake is defined by 4 values along L91N. 

4. - Zinc (Fig. 10D) 

Maximum zinc contents are in the 150 ppm to 200 ppm range. 

This is more typical of silicate mineral held zinc rather 

than sulphide- (i.e., sphalerite) held metal. 

Zinc enhancement can be described as a series of clusters of 

metal-rich zones. Most prominent of these is anomalies 3 

through 15 southeast of Heidi Lake. A second cluster, 

0 
defined by zones 18 through 23, trends east-west along lines 

90N through L94N, exhibiting some discontinuity between 

original grid and subsequent fill-in lines. Cluster 3 is 

found in the southwest, defined by anomalies 1 and 2 and 

cluster 4 lies in the northeast, defined by anomalies 33 and 

34. Cluster 5 lies in the east (zones 26 through 29) and 

isolated anomalies 24, 25, 17, 16, 30, 31, and 32 are 

distributed elsewhere on the grid. Zinc appears to be 

reflecting zinc-rich lithologies contributing material to the 

till. 

0 





Silver (Fig. 

Silver enhancement typically characterizes isolated samples. 

Of 26 samples exceeding 0.7 ppm on the initial PHIL 1 grid, 7 

can be explained by their association with organic matter. 

Another 5 are contained within manganese-rich samples 

believed to be organic-rich. Excluding these probable false 

anomalies and other one point features four silver anomalies, 

exceed a 1.2 ppm threshold in zones less than 200 m across 

comprised of 2 to 4 samples. Anomaly 3 reports the maximum 

silver value of 31 ppm, but highest values elsewhere tend to 

I be in the 2 to 4 ppm range. Higher backgrounds in the 0.7 to 

6. Gold (Fig. 10F) 

Distribution of gold is regionally outstanding. Nineteen 

anomalies have been outlined exceeding 100 ppb. The largest 

zone, number 1, measures some 600 to 700 m in diameter and 

contains 4200 and 19,100 ppb values. The anomaly is 

irregular in outline and is associated with copper anomaly 

1B. To the west, gold zones 2 and 3 exhibit a lower anomaly 

contrast and are associated with copper anomalies 1A and 2, 

respectively. Gold-rich areas, as outlined, overlie a 

0 

-- -A 





smaller area than equivalent copper-rich areas. ~egionally 

anomalous gold concentrations exceeding 25 ppb extend 5 km to 

the northeast and have not been fully outlined by the current 

grid. Within this trend believed to reflect glacial 

dispersion are anomalies 12 and 11 which could be related to 

local bedrock. 

The HEIDI prospect lies within a cluster of gold anomalies 

labelled 6 south of the valley and 7 north of the valley. A 

total of twelve zones are outlined, each having maximum 

dimensions of about 250 to 300 m. The HEIDI prospect lies 

~ near anomalies 6C and 6D. Maximum gold contents extend 

0 
upward to about 1000 to 2000 ppb. Enhanced backgrounds 

exceeding 25 ppb encompass the gold-rich zones and extend 

northeastward, southwestward, and eastward. Within this 

large regional anomaly having dimensions of 4 km on a side 

are discrete features which might be indicating local gold 

occurrences. These have been labelled 8, 9, 10, 17, 18, 19, 

4A, 4B, and 5. The first six features lie within an unclosed 

25 ppb contour whereas the last three are bounded to the west 





area, whereas the northeasterly features may lie within the 

tail of a dispersion fan. 

I Elsewhere gold anomalies are widely separated. Anomalies 13, 

15, and 16 are relatively small and weak zones 

I associated with values ranging between 80 and 250 ppb. The 

isolated sample may contain an exceptionally high gold level, 

such as the 2700 ppb value west of Heidi Lake, and reanalysis 

is warranted prior to ground investigation. Also noteworthy 

are the regionally enhanced values associated with the 

southeast corner of the grid. Continued grid soil sampling 

to the east and south of this area is needed to determine if 

0 another major soil gold anomaly lies immediately beyond the 

current grid. 

The gold distribution resembles that of copper. The 

anomalous pattern for gold is, in general, smaller than that 

of copper but once areas of regionally anomalous values are 

considered, gold forms a larger anomaly. Areas of outwash 

south of gold anomaly 1 to 3 contain low gold concentrations, 

possibly reflecting masking of underlying bedrock by this 

type of overburden, a feature comparable to that seen in the 

copper distribution. Copper accumulation is stronger than 
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east-west parallel to grid lines. Anomalies 17, 18, and 19 

define a northeasterly trend 1 km northeast of gold anomaly 

Enhanced background nickel contents characterize the 

southeast corner of the grid (No. 1-6). A cluster of higher 

values (No. 7-9) are found south of Heidi Lake. Elsewhere a 

nickel anomaly is defined south of Mitzi Lake (No. 20) and 

northwest of Heidi Lake (No. 10). 

10. Cobalt (Fig. 10J) 

Cobalt resembles nickel in its distribution. Nickel 

0 anomalies 11, 13, 14, and 15 and defining an approximate 

east-west trend are complimented (except nickel anomaly 15) 

by cobalt zone 3, a large zone some 2 km long and 250 m wide 

parallelling the north valleyside in both the initial grid 

and the subsequent detailed sampling. Although HEIDI 

prospect orientation work suggested a cobalt association, 

this is not apparent on the routine soil grid survey. 

Elsewhere cobalt anomaly 1 corresponds to nickel zone 9, 

cobalt anomaly 2 to nickel zone 8, and cobalt anomaly 5 to 

nickel zone 20. Isolated 2 point cobalt-rich zones have been 

labelled 7, 4, and 6. 

0 

- 





0 
11. Chromium (Fig. 10K) 

Chromium is dominated by a series of anomalies which appear 

controlled by underlying geology. Chromium-rich areas 

labelled 3 through 14 are found over the southeast corners of 

the grid, resembling both the nickel and zinc distribution 

patterns. A similar cluster of enhanced values labelled 17 

through 32 characterize the east-central portion of the grid, 

to the east of the last major geological contact, overlying 

augite porphyry. Highest values in both clusters tend to 

range between 90 and 150 ppm. Maximum values in zones 17, 

18, and 19 are slightly higher at 150 to 250 ppm. ~emaining 

chromium anomalies form widely separated 2 or 3 point 

0 features . 

12. Iron (Fig. 10L) 

The iron distribution is relatively homogeneous, suggesting 

it is primarily controlled by underlying rock type rather 

than by pedological processes. Maximum values, in the 5.5% 

range are primarily disposed to the south of a fault mapped 

northeast of Heidi Lake, in 6 zones. Maximum values of 7 to 

15% iron are suggestive of an underlying bedrock containing a 

I 
I high content of pyrite or comprising basalt. Some 
I 

discontinuities reflected by anomaly boundaries appear 







controlled by either sampling problems and/or by the source 

of the iron being held in units trending approximately 

parallel to the east-west grid lines. Zones 3, 5 and 6 which 

compliment the nickel, cobalt and features in other element 
i 

distributions represent a case in point. Broadly the iron 
I 

distribution resembles the annular pattern described for 

molybdenum and arsenic. 

Anomaly 1, 3, 5A-5B, and 5C compliment features in the 

I distributions of copper, gold, silver, arsenic, cobalt, 

nickel, lead, zinc, and molybdenum. The HEIDI prospect lies 

within iron-rich zone labelled 6C. Iron anomaly 2 

I 0  compliments cobalt-nickel-copper enhancement. By contrast, 

1 anomaly 7 does not have a base metal association. 



samples are not iron-rich, a normal condition. 

Iron-rich samples, particularly where forming isolated 

occurrences, potentially represent accumulation of this metal 

in seepage. Iron scavenging of other elements needs to be 

considered. Isolated iron-rich samples are not very common, 





manganese pattern is an artifact needing to be considered is 

based on the coincidence of high values with the "add-on" 

grid to the initial PHIL 1 grid, whereas patterns do not 

continue onto the old PHIL 1 grid. 

Elsewhere, manganese levels are enhanced following the cobalt 

distribution, although accumulation is more heterogeneous 

than that of cobalt. Cobalt is an element normally scavenged 

by manganese. Differences are apparent in the initial 

distribution of manganese relative to subsequent intermediate 

0 14. Calcium (Fig. 10N) 

Organic matter influence is even more pronounced in the 
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0 
noisy, and anomalous conditions are defined by clusters of 2 

or 3 samples. 

17. Magnesium (Fig. 10Q) 

Unlike the other alkaline earths, magnesium is not controlled 

in its distribution by presence of organic matter. A major 

magnesium anomaly (No. 24) is defined south of Mitzi Lake, 

complimenting nickel-cobalt-chromium-iron patterns. Several 

magnesium-rich zones labelled 2, 3, 4, 5, and 6 cluster in 

the southeastern portion of the grid and appear 

lithologically controlled. 

0 Magnesium accumulation does characterize gold-rich areas 

around HEIDI (No. 15 and 16), and associated with gold 

anomalies 3 (No. 12), 1 (No. 13), 7B-7C (No. 14), 7F-7G (No. 

17-18), and 4B (no. 8). Magnesium anomalies are smaller than 

corresponding gold features and have maximum dimensions of 

200 m across or less. Association of magnesium with gold is 

based primarily on the intemediate, 50 m spaced, grid 

sampling. 

18. Aluminum (Fig. 10R) 

The aluminum distribution is relatively noisy, suggesting 

soil sample data are influenced by sample texture. Finer 

0 







t e x t u r e d  s a m p l e s  h a v e  t h e  p o t e n t i a l  f o r  b a s e  m e t a l  s c a v e n g i n g  

a n d  t h i s  f a c t o r  n e e d s  t o  b e  c o n s i d e r e d  on i n t e r p r e t a t i o n  of  

b a s e  m e t a l  d i s t r i b u t i o n s  p r i o r  t o  f o l l o w u p .  

C o h e r e n t  a luminum a n o m a l i e s  c l u s t e r  s o u t h  o f  M i t z i  L a k e  (No. 

11, 1 2 ,  1 3 ,  a n d  1 4 )  and o v e r  t h e  e a s t  c e n t r a l  p o r t i o n s  of t h e  

g r i d  ( N o .  5 t h r o u g h  1 0 ) .  I n d i v i d u a l  zones  n o r m a l l y  a r e  200 

t o  300 m a c r o s s ,  t o  a  maximum of  a l m o s t  1 km i n  anomaly  6 .  

Maximum v a l u e s  a r e  i n  t h e  3% t o  4% r a n g e .  Aluminum 

a c c u m u l a t i o n  is n o t  e x c e p t i o n a l l y  g r e a t  a s s o c i a t e d  w i t h  b a s e  

I o r  p r e c i o u s  m e t a l - r i c h  z o n e s  e x c e p t  h e t e r o g e n e o u s l y ,  i n  

i s o l a t e d  s a m p l e s .  Backgrounds  a r e  s l i g h t l y  h i g h e r  a s s o c i a t e d  

0, w i t h  g o l d  a n o m a l i e s  1, 2 ,  and 3 and  4A and  4B. Outwash 

d e p o s i t s  be tween  t h e s e  z o n e s  are a l s o  a luminum-rich.  . 

1 9 .  Vanadium ( F i g .  1 0 s )  

V a r i a b i l i t y  a t t r i b u t a b l e  t o  s a m p l i n g  a p p e a r s  t o  b e  

c o n t r o l l i n g  o u t l i n e s  o f  vanadium-r ich  a r e a s .  D i s c o u n t i n g  

t h i s  f a c t o r ,  vanadium a p p e a r s  t o  be  e n r i c h e d  i n  

n o r t h e a s t w a r d  t r e n d i n g  b e l t s  c o m p r i s i n g  a n o m a l i e s  2 t 2  5, a n d  

7 t o  1 0 .  A s i m i l a r  t r e n d  is s u g g e s t e d  by v a l u e s  s u r r s u n d i n g  

anomaly 6 ,  and  by t h e  t r e n d  o f  anomal i e s  16 and  1 7 ,  I s o l a t e d  

vanadium f e a t u r e  1 is  r e l a t i v e l y  l a r g e  and s u g g e s t s  a n  

0 
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0 stratigraphy. Anomalies 6, 8 and 18 form the western zone, 

7, 9 and 17 the eastern zone. Phosphorus anomaly 5 south of 

Heidi Lake is a weak feature trending northeastward. Other 

phosphorus-rich zones are smaller and tend to consist of 2 or 

Titanium distribution is marked by a large area of enhanced 

values ranging from 0.15% up to 0.25% over the north central 

portion of the grid. The enhanced background area has been 

I labelled "A". Highest values in zone A1 south of Mitzi Lake 

coincide with anomalous patterns in the magnesium-nickel- 

cobalt-chromium distributions. 

0 
Anomalous titanium levels are found associated with the HEIDI 

prospect (No. 5). A northwesterly trend can be defined by 

anomalies 5 through 12 which lie to the east of augite 

porphyry basalt contact with andesitic crystal tuffs. A 

second sub-parallel zone is found southeast of Heidi Lake 

comprising zones 1 through 4. Both features are believed 

reflecting underlying geology. 

23. Bismuth (Fig. 10W) 

Anomaly threshold for bismuth is established at 8 ppm to 

avoid inclusion of samples reporting systematic analytical 

U 

- 
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0 
fo l lowing  geochemical  model. G l a c i a t i o n  is p a r t l y  r e s p o n s i b l e  

f o r  t h e  n o r t h e a s t e r l y  t r e n d  t o  anomalous p a t t e r n s  and h a s  

produced an  e x t e n s i v e  downice d i s p e r s i o n  f a n  f o r  b o t h  e l e m e n t s  

e x t e n d i n g  beyond t h e  e a s t e r n  l i m i t  of t h e  g r i d .  D i f f e r e n c e s  

between t h e  two e l e m e n t s  r e l a t e s  t o  l e a c h i n g  of copper  a s s o c i a t e d  

w i t h  a c i d i c  (pH 5 . 0 )  s o i l s .  H i g h e s t  v a l u e s  i n  b o t h  t h e  g o l d  and 

copper d i s t r i b u t i o n  p r o b a b l y  o v e r l i e  o r  l i e  a  few t e n s  t o  s e v e r a l  

hundred m e t r e s  downice of t h e i r  s o u r c e  i n  bedrock.  The 

geochemical  model is i l l u s t r a t e d  on F ig .  11. 

North of H e i d i  Lake v a l l e y ,  t h e  model would p l a c e  a  bedrock 

s o u r c e  w i t h i n  a  km o r  s o  of He id i  Lake. A second s o u r c e ,  

0 
probab ly  p a r t  of  t h e  same m i n e r a l i z e d  sys tem,  would l i e  n o r t h  of 

Heidi  Lake i n  a n  a r e a  of  weak g o l d  b u t  h igh  copper  

c o n c e n t r a t i o n s .  The r e l a t i o n s h i p  can be e x p l a i n e d  by g l a c i a l  

t r a n s p o r t  of b a r r e n  m a t e r i a l  from t h e  west  through which g o l d  h a s  

n o t  been a b l e  t o  e f f e c t i v e l y  d i s p e r s e ,  b u t  th rough  which copper  

has  been a b l e  t o  m i g r a t e  hydromorphica l ly .  T h i s  h y p o t h e s i s  can  

be t e s t e d  u s i n g  c o l d  chemical  e x t r a c t i o n s .  A l t e r n a t i v e l y ,  t h e  

r e l a t i o n s h i p  might  r e f e c t  a  c o p p e r - r i c h ,  gold-poor s o u r c e  which 

p robab ly  would n o t  r e p r e s e n t  a  g e o l o g i c a l  t a r g e t  a t  t h i s  t i m e .  

A t h i r d  s o u r c e  p robab ly  l i e s  c l o s e  t o  a  l a r g e  a r s e n i c  anomaly 

s o u t h e a s t  of  H e i d i  Lake. High background g o l d  and copper  

0 

- - - 





- - --- - -- 

p a t t e r n s  on t h e  n o r t h e a s t  s i d e  o f  a l l  anomalous z o n e s  r e f l e c t  

g l a c i a t i o n ,  g o l d  b e i n g  t r a n s p o r t e d  m e c h a n i c a l l y  f r o m  t h e  v i c i n i t y  

o f  H e i d i  Lake ,  t h e  H E I D I  p r o s p e c t ,  o r  t h e  l a r g e  a r s e n i c - r i c h  

a r e a ,  becoming d i l u t e d  w i t h  d i s t a n c e  t o  p roduce  a  h e t e r o g e n e o u s  

p a t t e r n  a t  g r e a t e r  d i s t a n c e s  downice.  U n c e r t a i n t i e s  r e g a r d i n g  

s o u r c e  areas and  metals d i s p e r s e d  from t h e s e  s o u r c e  areas is 

p a r t i c u l a r l y  i m p o r t a n t  be tween  t h e  l a r g e  a r s e n i c  anomaly and t h e  

H E I D I  p r o s p e c t .  I t  would b e  p r u d e n t  t o  i n v e s t i g a t e  a l l  g round  

be tween  t h e s e  t w o  f e a t u r e s  d u r i n g  anomaly f o l l o w u p .  

I G l a c i a l  t r a n s p o r t  h a s  s i g n i f i c a n t  consequences  e l s e w h e r e  on t h e  

p r o p e r t y .  Geochemica l  p a t t e r n s  o f  enhanced g o l d  a n d  c o p p e r  

0 
backgrounds  o v e r  t h e  s o u t h e a s t e r n  c o r n e r  of  t h e  g r i d  would 

s u g g e s t  a s o u r c e  r e m a i n s  t o  be  d i s c o v e r e d  s o u t h  o f  c u r r e n t  

s a m p l i n g .  A f i f t h  s o u r c e  is s u s p e c t e d  t o  t h e  w e s t  and  s o u t h  o f  

t h e  c u r r e n t  g r i d  t o  e x p l a i n  a  weak t r a i n  of  r e g i o n a l l y  anomalous 

g o l d  v a l u e s  c r o s s i n g  t h e  n o r t h w e s t  c o r n e r  o f  t h e  g r i d .  A s i x t h  

a r e a  e x h i b i t i n g  anomalous c o p p e r  g e o c h e m i s t r y  b u t  few o u t s t a n d i n g  

g o l d  a n o m a l i e s  is a l s o  t a r g e t e d  f o r  fo l lowup  on t h e  p r i m i s e  t h a t  

c o p p e r  is a c t i n g  a  p a t h f i n d e r  f o r  g o l d .  F a i l u r e  o f  g o l d  t o  

a c c u m u l a t e  t o  e x c e p t i o n a l  l e v e l s  migh t  be  due  t o  a  t h i c k e r  

o v e r b u r d e n  c o v e r  and  t h e  a b i l i t y  of  coppe r  t o  move d i s s o l v e d  i n  

g r o u n d w a t e r .  

, - 
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and iron are found throughout, but the northern portion of the 

zone is associated additionally with cobalt, nickel, manganese, 

i zinc, lead and barium. Examination of the latter zone in detail 

reveals discontinuities between the initial 100 m grid sampling 

and the subsequent 50 m sampling of intermediate lines. This 

could be caused by faulty sampling and/or analysis during one of 

the two phases of the operation. Alt'ernatively, this pattern may 

be due to source areas lying sub-parallel to the grid lines. The 
/ 

latter explanation is preferred, and if accurate has important 

consequences to followup efforts. For example, iron contents 

within this zone exceed 7% and are suggestive of pyrite in 

underlying bedrock. The soil survey is indicating an IP anomaly 

is to be expected if this form of geophysical followup is ' conducted. If the geophysical survey follows existing lines, the 

geochemical interpretation would predict the geophysical work 

would be poorly planned, following the strike of the pyritic 

horizon(s1 rather than crosscutting it. Problems could be 

avoided if new lines are positioned approximately perpendicular 

to existing lines. Routine soil sampled follows at a 50 m X 100 

m density by one sampler, and data interpreted prior to 

of geophysical grid 



suites in underlying bedrock can be summarized as: 

(1) A zinc-nickel-chromium-manganese-calcium-magnesium 

association over the southeastern corner of the grid. 

The geological source is predicted to be a mafic volcanic 

unit carrying a carbonate as cement or fracture filling. 

( 2 )  A calcium rich unit west of (1) above. This probably 

reflects a high bedrock carbonate content as cement or 

fracture filling in an otherwise geochemically indistinctive 

rock type. 

0 
( 3 )  An aluminum-phosphorus unit over the east-central portion of 

the grid. The area has low relief and is swamply. The 

distribution may reflect a change of overburden type. 

(4) A nickel-cobalt-chromium-magnesium-aluminum-titanium 

association south of Mitzi Lake. Elements here suggest a 

mafic volcanic unit underlies the region, and in view of the 

marked difference in metal levels with soils immediately to 

the south, a fault perhaps parallel to the Heidi Lake fault 

possibly underlies the southern limit of the anomaly. 

i 

(5) A large titanium anomaly in the north may be indicating a 

change in geology and/or overburden composition. 



-- - -- - -- --- 

' (6) A phosphorus feature over the northeastern corner of the 

study may be related to different 

overburden types. 

rock units and/or 

(7) Several northeasterly vanadium linears are noted crossing 

the central-east portion of the grid. 

Distinctive geochemical suites generally lie remote from main 

zones of anomalous base and precious metal levels. 

North of the Heidi Lake fault geochemical distributions are 

dominated by artifacts introduced by the collection of 

organic-rich material. The problem is severe and as a 

consequence the manganese, calcium, strontium, and barium ' distributions cannot be unequivocally interpreted to suggest 

underlying geologic controls. Inability to interprete the 

manganese pattern is unfortunate, negating the possibility of 

defining a manganese halo around ore if one exists. Of more 

concern to exploration is the formation of false base and 

precious metal anomalies. These are common in the northwest and 

most have been recognized and downrated relative to southern 

anomalies. Samplers in future have to attempt to avoid inclusion 

of organic material when collecting soil samples. 

6) 

3 

-- - -- - 



0 
Geochemical anomalies are very large, presenting some difficulty 

to proposing followup work. Dispersion trails for gold are very 

long, and the followup effort would most profitably be spent 

investigating source areas. Processes of glacial dispersion are 

such that the gold source(s) in bedrock may not immediately 

underlie the highest gold values in soils, but lie beneath lower 

or even barren values in the upice direction Fig.11. Areas 

recommended for followup are given on Fig. 13, followup areas 

numDerea according to source are descriptions given previously. 

Routine soil surveying is required over areas thought to be 

probable sources for soil anomalies defined in 1984, where these 

data are not available. Within currently defined anomalous ' zones, uncertainty surrounds the quality of many of the 

geochemical samples. Areas have been indicated as anomalous in a 

gross sense, and this will not change with better sampling. Fine 

details will appear which could significantly reduce the area of 

interest and followup effort involving geophysics, trenching and 

drilling. For example, the discontinuities between the two 
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0 soil sampling (50 m X 100 m), trenching or deep overburden 

sampling, geological mapping and prospecting before drill 

recommendaitons are possible. 

RECOMMENDATIONS 

(1) Source areas for gold possibly lying outside the southeast 
and southwest corners of the current grid require soil 
survey coverage comparable to that of the current grid. 

(2) Source areas within the PHIL 1 - HEIDI soil grid require 
sample density be upgraded to a 50 m X 100 m coverage. 
Priority should be given to source areas around Heidi Lake 
ahead of ground immediately underlying the surface soil 
anomaly, in recognition of the influence of glacial 
dispersion. Soil sampling must be repeated within 
anomalous areas and grid orientation is suggested to run 
north-south near Heidi Lake, and northwestward near the 
HEIDI prospect. 

(3) Geological mapping and prospecting of bedrock and boulders 

0 is needed to compliment (1) and (2) above. This work 
might alter boundaries for detailed geochemical work. 

( 4 )  Lithogeochemical sampling of all outcrops within anomalous 
areas and their immediate surroundinas is needed to 
identify potential source rocks cont;ibuting to the soil 
copper-gold anomaly. 

(5) Trenching and/or deep overburden sampling is recommended 
to locate root zones of surface soil anomalies. 

( 6  Geophysical surveying should be undertaken only after (l), 
(2), and (3) above have been completed and results 
interpreted. 
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GENERAL 
1-2 SAMPLE TYPE 1-2 SAMPLE TYPE Cont. 1-2 SRAPLE TYPE Cont. 8 PRCUECT IDENTIFICATION 

10. Stream redment 51. 50x1-other horlzons (organic- 85. Channel nample/spllt core 
11. Stream water rlsh samples or when 2 samples 86. Drlll chlps Blank-reconnaissance 
12. Dralnage dltsh sedlment taken at same hole1 87. Drlll sludge 

A,B,C. etc. - properties, 
18. Heavy mlneral concentrate 52. Front boil or seepage boll 88. Heavy mlneral concentrate 

anomal~es. (Llst 6) 

20. Seepage (sprmg) sedrment 54. Groundwater sample '89. Hlgh grade sample 9 DUPLICATE SAMPLES 
21. Seepage (spring) water 55. Deep overburden sample '90. Speclal sample-speclfy L b e l  duplxcates as 1.2. etc. 
30. Lake sedlment - lake center 58. Heavy m~neral concentrate 99. Standard sample (collect 1 duplzcate palr ln30) 
31. lake water 60. Talus f m e s  
32. Take sediment-near shore 63. Talus blosks-hand sample 'Clearly label hlgh grade. 10-12 SAMPLER IDENTIFICATION 

40. Bog-upper 100 cm 64. Talus blocks-chlps 
41. Bcq-stagnant water. speclal Note ( L ~ s t  7) 

68. Heavy mmeral concentrate 
42. Bog-below 100 cm 70. Bxogeochemlcal sample For keypunchers benefxt, 7's 13-15 SAmLE NUMBER 

43. Bcg-orgam~c material at 75. -don should be crossed 3 and 0's (12-15) 

nneral horlron interface 80. Bedrock hand rpecrmen (letter) should be slashed 0 EAST CWRDINATE 

44. Boq-mineral horizon 81. Bedrock chlps +hand sample 25-31 NORTH COORDINATE 
50. SOll-top of the 8 horizon 82. Float hand specimen 3'-4 

lor top of the C horlron 83. Float chlps +hand sample 
34-38 NTS MAP SHEET NUMBER 

IF B horizon absent1 84. Dllll core spec~mens 5-7 PROJECT NUMBER Example: record 92F/3 an 
92F03 

STREAM SEDIMENTS 
40 SAMPLE ENVRIONMENT 

1. S ~ d e  of creek 
4. M~ddle of stream 
9. Composite across stream 
A. Sol1 

41 WATER MURKINESS 

Blank-clear 

45 OVERBURDEN ORIGIN Conr. 53-55 AVERAGE DEPTH OF STREAM-CM 

7. Lake sediment-clay 
8. Talus 56 STREAM VELCCITY 
9. Res~dual 'use only 1. Dry 
C. Boulder field. former orrqln 2. Stagnant 
D. Gravel' cannot be 3. Slow 
E. S011' ldentlfled 4. Moderate 

< "=-. 

68 ORGANIC FRACTION '(Complete 
where sedlment composltlan xs 
unusual) 
2. Large amount of undacom- 

posed leaves, twlgs, etc. 
4. Large amount of well-de- 

composed veqeratlon 
5. Moss 

1. Murky (report findlnqs %n 46 BEDROCK 
... 
6. Turbulent 7. Sedlrnent g r a m s  coated ~n 

note sectlonl 
M. Minerallzed 

organ~c matter 

42 PRECIPITATE P. Present w ~ t h ~ n  loom upslope 57 INDICATE AS 
8. Lake sedxment m r e .  

Blank-none D. Present wlthln loom d a m -  
slope 

. R. Stream enters on the rlqht 69 MINERAL FRACTION *(Complete 

1. Record solaur (report looking d o m  main stream 
B. Underlzee sample slte 

where composztzon LS un- 
presence of preclpltate L. Stream enters an left 

G. Gorran 
usual) 

ln lmedlnte vxcxnlty zn look~ng down maan stream 
F. Fe surface stamp 

3. Notable content of maflc 
stream bed. If heavy 

R. Rad~oactlvlty 
minerals, reslstates 

preclpltate. sample 58-60 LOCAL BEDROCK COMPOSITION 4. Very hlgh content of 
Separately as sample type 

47-48 Estimate-use Lists 1-4 maflcs, reslstates 
90) 

43 OVERBURDEN TRANSPORT 49 SAMPLE TEXTURE 61-66 71 SCINTILLOMETER NUMBER 

L. Inca1 M. Mlxed local 0. Orqanlc-decomposed Mumsell notat~on or 72-75 GAMf44 COUNT AT SAWLE DEPTH 

E. Exfenslve b extensive 1. Clay abbrevlatxon 
2. Sllt and flne sand 

(make note I€ landscape 1s 
U. Unknom 

3. Sand 
affectlnq gamma count) 

45 OVERBURDEN ORIGIN 
67 CONTAMINATION 

4. Gravel 76 ROCK 
1. Till-angular boulders 6. Cemented Blank - none L - logqlng 

7. Precxpltate C - culvert M - mine 
*Star if bedrock is ~nfluen- 

2. Ouzwash-sandy. rounded F - famlnq R - road ~ n q  sclnt count 
boulders 8. W l q s  or undecomposed 

3. Lake sediment-sand/sllt orqanrc matter G - garbage T - trench 77-78 APPROXlMATE SLOPE ANGLE 

4. Alluvium-stream depos~t 
H - house 0 - other - spec. 

50-52 AVERAGE WIDTH OF STREAM-M I - industry 
5. Peat-bog 

79-80 APPROXIWLTE SLOPE DIRECTION 
Decimal polnt I" m l  51 (or col 

6. Colluvxun. 52 ~f stream 7 10- wide) 

L l S T  1 
1-- INTRUSIVE ROCKS 

-1- QUARTZ RICH 
--1 Granlte 
--2 Quartz Monzonrte 
--3 Granodiorrte 
--4 Quartz dlorzte 

-2- INTERHEDlATE 
--I Syenlte 
--2 MOnzOnlte 
--3 Dlorlte 
--4 Gabbro 

-3- FELDSPATHOID RICH 
--1 Nepheline Syenxte 
--2 Nephellne Monzonlte 

-40 ULTRABASIC 

-50 CARBONATITES 

-6- SPECIAL TYPES 
--1 Peqmatlte 
--2 Apllte 
--3 lamprophyre 
--4 Trap 
--5 FelSlte 
--6 Intrusion Breccia 
--7 Dlabaae 

L l S T  2 
2-- VOLCANIC ROCKS 

I SOILS 
40 SITE TOPOGRAPHY 45 OVERBURDEN ORIGIN 55-56 SOIL HORIZON 57 SOIL TYPE Cont. 

1. ti111 top 1. T111-angular boulders 
2. Gentle slope 

LH. Leaf, humus layer, unde- 
2. Outwarh-sandy. rounded 

L. Luvlsol-8T horizon 

3. Steep slope) 200 
Composed vegetation l y m q  

boulders 
dlagnost~c 

4. Base of slope 
on the ground surface 

3. Lake sedrment-sand/rilt 
P. Podzol-BE horizon 

5. Valley f l w r  
(do not sample) 

4. A 1 1 ~ ~ 1 m - ~ t r e a m  deposit 
dlagnoatzc 

6. Depression 
AH. Dark grey to black. organzc 

5. Peat-bog 
8. Brun~sol-8M horzzon 1s 

7. Level 
- r ~ c h  mineral horlron 

6. Colluvlum 
only B hor~ron of profile 

8. Rolllnq 7. Lake sediment-clay 
usually no deeper than 15sm R. Regosol-l~ttle or no 10x1 

9. Bog 
from the surface 

8. Talus 
development. No B sol1 

(do not sample) 
9. Resldual 

horlron, only LH (maybe) 

41 SAMPLE ENVIRONMENT 
AE. Grey to w h ~ t e  (occasrronally 

A. Frost bolls' 
and C horrron 

brown) leached nlneral 
8. Seepage bolls* 

G. Gleysol-BG horlron 
1. Tundra-hummocky horlron near qround sur- 

C. Boulder fleld* 
dlagnostlc 

2. Tundra-dry face, usually sandy, 0. Organrs loll-bog veqeta- 
3. Tundra-swampy D. Gravel' accompanied by BF or BT t~on-no mzneral matter 

4. Grassland, meadows Use only I€ former arlqln horlzon at depth 
5. Peat mounds (do not sample1 

58-60 LOCAL BEDROCK COMPOSITION 
cannot be ~dentlfled. 

6. Boq ~n depression BH. Black, organic-rlsh Estimate-use L I S ~ Q  1-4 

7. F ~ r e s t - c ~ n ~ f e r ~ u s  46 BEDROCK era1 horlron at depths 61-66 
8. Forest-deciduous M. Mlnerallred greater than 15cm ~ u n ~ e l l  notatlo" or 
9. Forest-mxxed P. Present wlth~n loom up- (do not sample) abbrevatlon 
A. Alder or wlllows slope BE. Red-brown. ~ron-rlch 

B. Cultivated land 
67 CONTAMINATION 

D. Present wlthln loom doun- 
C. Desert, semi-arld slope BT. Brown, clay-rich horizon Blank - none L - loqglng 
D. Barren 8. Underlles sample slte BG. Harlzon vhlch 1s water- c - culvert M - mine 
E. Talus fan G. Gossan saturated most of the F - farming R - road 
F. Bank sall-stream F. Fe surface .tams year. ~dentrf~ed by G - garbage T - trench 
G. Bank soil-lake R. Radloactlvlty brown mottles H - house 0 - other - spec. 
H. Road cut BM. horrron whlch IS 

47-48 
I - industry 

only sl~ghtly dleferent 

42 SITE DRAINAGE 49 SAMPLE TEXTURE zn appearance from under- 68-69 COARSE FMGMENTS 

1. Dry 0. Organic muck 
lyln9 parent maferlal 70 SHAPE OF COARSE F R A G ~ N T S  

2. Motst 
Cl,C2.C3, etc. Parent materlal 

1. Fibrous. peaty organrc for sol1 
A. Angular 

3. Wet matter CA. Whlte calczum carbonate 
R. Rounded 

4. Saturated 2. Very sandy preclpltate m C horizon 
5. Submunded 

3. Sandy 01.02.03, etc. 809 sample at 
n. nixed above types 

43 OVERBURDEN TRANSPORT 4. Sand-s~lt various depths 71 SCINTILLOMETER NUMBER 

L. Local 5. Sand-srlt-clay TF. Talus flnes 
6. Sllt 

72-75 W\MMR COUNT AT S W L E  SITE 
E. Extensive 

7. Sllt-clay 57 SOIL TYPE S c m t  readlng at ground 
U. Unknown 

8. Clay C. Chernaren-pra~rle sorl 
level over hole 

n. nrxed 
9. Gravel usually under grassland 76 

44 WATER MOVEMENT 50-51 THICLMESS OF SOIL SAMPLE INTERVAL-CM Or thick AH 'lOcm' .star bedrock IS ~ n -  

CA horizon at depth fluenclng ssmr counts 
5. Seepaqe 52-54 BOTTOM OF SOIL SAMPLE INTERVAL- S. Bolonetz-sallne soll. 

CM hzqh content of NaC1 
77-78 APPROXIWLTE SLOPE ANGLE 

79-80 APPROXIMATE SLOPE DIRECTION 

UNDIFFERENTIATED 

BASALT 

ANDESITE 

DACITE 

RHYOLITE 

QUARTZ LATITE 

LATITE 

TRACHYTE 

PHGhOLITE 

NEPHELlNE LATlTE 
flne grained flows 
Prophyrltlc flows 
Crystal tufts 
Ash tuffs 
Lap1111 tuffs 
Agglomerate 
Lapllll breccza 
Block breccia 
Tvrbldrte 

LlST 3 
3-- SEDIMENTARY ROCKS 

-1- ARENACEOUS 
--1 Slltstone 
--2 Mudstone 
--3 Greywake 
--4 sandstone 
--5 Quarrrlte 
--6 Conglomerate 

-2- ARGILLACEOUS 
--1 Shale 
--2 Argllllte 

-3- CALCAREOUS 
--I Limestone 
--2 Dolomite 

-4- CHEMICAL PRECIPITATE 
--1 Chert 
--2 Marble 
--3 Iron ~ o m a t l o n  

L lST 4 
4-- METAMORPHIC ROCKS 

-10 FINE GRAINED CONTACT 

-2- PHANERITIC 
--I Meta quartrrte 
--2 Marble 
--3 Soapstone 
--4 Homfels 
--5 Serpentme 
--6 Skarn 
--7 Amphzbolxte 
--8 Ecloqrte 

-3- MECHWICAL 
--1 Mylonlte 
--2 Flaser 
--3 Rugen 
--4 Ultramylonlte 

-40 SLATE 

-50 PHYLLITE 

-60 SCHIST 

-7- GNEISS 
-8- MICMRTITE 
--1 'Granite 
--2 HOnzOnlte 
--3 Granodiorlte 
--4 Conglomerate 
--5 Smdstone 
--6 Augen 
--7 Granulite 
--8 Quartz dxorzte 
--9 Dlonte 
--0 Amphlbollte 



LAKE SEDIMENTS 
40 TOPOGRAPHY-SEITING OF LRKI: ON 45 PREWMINANT GLACIAL OVERBURDEN 67 CONTAMINATION 

UNDSCAPE 
73 1- 

I. Tlll 6. Colluvium Blank - none L - l o g g ~ ~ g  
1. Clrque bas111 2. Outwash sand 7. Lacustrlne C - Culvezt M - m m a  Blank-none 
2. Gentle slope 3. Lacustrlne clay F - farmlng R - road I. Low density 
3. Steep slope > 20° sand 8. Talus C - garbage T - trench 2. Ebderare denslty 
4. Footslope 4. Alluvium 9. Reszdual H - house 0 - other - spec. 3. H ~ g h  density 
5. Valley floor 5. Peat U. Unknovn I - ~ndustry 
6. 
7. level 46 FLUSHING PATE 68 MKESHORE CHARACTER a PRECIPITATE 
8. Rollmng 
9. M]or bog I. None 

2. Iar 8. Boggy F. Fe oxlder-red brown 

41 DPAINAGE BASIN ENVIRONMENT 3. m e r a t e  S. Sandy M. Mn oxides-black 
4. High R. Rocky C. Calcium-carbonate 

1. Tundra-arctxc 
M. Mixed boggy and sandy/ -white 

2. Tundra-alpine 47-48 rocky 0. Other - spec~fy 
3. Grassland, pasture, 

meadows a,,, 69 NUMBER OF N O R  INFLOW 
4. Bog, n a m p  

ST- 

1. Nearshore sands/gravela 
m,,, 

5. Forest-sonlferous Blank - none 
6. Forest-dec~duous 2. Wltalc oands/gravels 1. I 
7. Forest-mixed 3. W d y  2. 2 1. Fe soncretrons 
8. Cultxvated land 4. Well decomposed veqetatxon 3. 3 2. nn concret~ons 
9. S e m  arrd to desert (bog1 4. 4-10 

5. Algae 
3. Fe+nn concretxons 

5. > I 0  4. Shell fragments 
~ L R X E  TYPE 6. Ooze 5. Other - speclfy 

7. Clay 70 PROXIMITY Of SAMPLE SITE 

L - Ol~gotrophrc 8. Sllt/rand TO W O R  INFIAW S T W S  
E - Eutroph~c 9. Pre-lake depes~ts 

D - Wstrophlc 1. 0-50," a SEDIMENT O W O R  
0 - Other - specify 2. 51-100," 

50-52 HAXIMUM LAKE LENGTH IN 3. 101-25Gm 
METRES - 10 

43 OVERBURDEN TRANSPORT 
4. 251-500," Blank-none 
5. >500m H. Hydrogen svlph~de 

L. Local E. Extensxve-thln 53-55 VAXIMIM - 'IDTH IN 
F. Flshy 

T. Extensive-thxck M€TRES - 10 SAMPLE HOMOGENEITY 0. Other - speclfy 
H. Honogenous 

44 WATERSHED AREA @ ~ & ~ ~ m ~ R E p ' W  OF L. Layered 
T. Turbldlte 

78-80 L E A L  BEDROCK COMSJSITIO. 

1. Lov 0-1 km2 0. Other - specify 
2. Moderate 1-3 km2 58-60 lOCRL BEDROCK CWOSITION- 

P R I M Y  UNIT 
secondary Unzt 

3. Relatively large 3-10 km2 SEDIMENT CONSISTE~~CY Estmte-use lists 1-4 
4. Very large > 10 km2 Est-te - use lists 1-4 

@- F. S. Flrn Soupy 

nunsell notatlo" or 
0. Other 

abbrevlatlon 

0 INFORHRTICN RECORDED ON SITE 
INFOBHATION NOTED CU SITE IF UNUSUAL 

0 
ROCK CHIP SAMPLES 
32 SEUCTIW LITHOGEOCHEItIUL s w L E  45 SURPACE COATING OR STAINS 54-56 FRESH SUP.FAa COLOUR 74 PROMINENT OWIIOP FEATURE 

Blank - r.Tr...?..=r~$..t r r" 'a  
r-- 

1. Gosnan-mmsralized 
1.2 

A. Altered zone - rpecxfy altera- - Use same codes as for 
2. Gosran-barren columns 47-49 use o w e  codings as for 

tlon mlneralr xn c01 77-80 3. Prlmnry ore mxnerals so1 73 
C. Carbonate "ern 
G. Gosaan rone 

I .  Secondary ore nmerals 
5. Iron and manganese 57 FORMATIMl N m  

I. Iron stained (rusty) zone 6. Iron 75 PROMINENT OUXRUP 
M. Minerallred zone 7. Mnganese - Use a list ds~crxhing local 

FEATURE X3 

Q. puartr vein 
R. Fadloactive rone 

8. C a 1 ~ 1 ~ .  carbonate llth01091cal unlts 
9. Wlach~te/arur~te Use same codznq as for 

S. Shear zone 0. Other 501 73 

0. Othsr - spclfy 58-62 UCAL BEDROCK COMPOSITION 

40 CUTCROP TOPOGRAPHY 
46-48 WEATHERED SURFACE COWUR - use llst 1-4 deta~led on 77 ALTERATION HINERAL (11 

L.-llght M.-mdiun D.-dark the m c k  coding E o m  

1. Rugged rldqa 
2. Receasrve rxdqe 

0R - Orange BR - Bram 
RE - Red BK - Black 64-65 ORE ELEKENT XI A. Albrte/Anorth~re 

3. steep slope 0 2 0 7  YE - Yellow GY - ~ r e y  a. secondary bloglte 
4. Shallow s l ~ p e  PI - Pxnk WH - white . Use chemical element C. carbanate 

5. C~rque headwall BL - Blue RB - Red Brown symbol E. Epldote 
6. C~rque floor PU - Purple 08 - Orange Brown 66-67 ORE 

112 
G. Gypsun/anhydrrte 

7. Valley floor GR - Green I. Illite 
8. Flat land K. Kaollnlte 
9. Creek-channel 49 TEXTURE XI 

use chernrcal element L. Chlorlte 

A. N~ckpolnt symbol M. Monwrrllonxte 
0. Other A - Aphanltls P. Potash feldspar 

F - flne qrarned 68-69 ORE ELEMENT X3 Q. puartr/sllica 
41 OUXFSP EXPOSURE M - ledlum grained S. Serxclte 

1. Cont~nuour-well 
C - Coarse gralned Use chemlcal element T. To~rmdl~ne 

2. COntmUOU.-pwr 
E - equigranular 3-1 2 .  Zeollteo 

3. Intermrttent-well 
P - porphyr~tic 0. Other-spesrfy ~n 

4. Incem~ttent-poor 
v - ves1cu1.z 70-71 ORE E L E ~ N T  ~4 notes 

5. Isolated-"ell 
B - brecclated 

6. Isolated-p~r 
s - IMss1ve 
G - glassy Use chemical element 

7. Float Synbol 78 ALTERATION MINERAL X2 
8. 50 rrXTURE (12 USe list £ 0 ~  E01 77 

43 WEATHERING Use same 'Or 49 73 PROMINENT OUTCROP FEATURE 

I. Frost heaved 
51 FRACPURE I m N s I n  

Y1 
2. Hechdnlcal-plants 79 ALTEWTION MINEPAL (13 
3. Sheeting(exfo1~at~onl 1. Mars~ve 

1. Bedding 
4. Chemlcal dxslnreqratlon 

2. Wldely spaced 
2. Banding 

5. Mechanxcal dlslntegratlon 
3. Werately spaced 

3. Follatlon Use llst for col 77 
lgrusi 

4. Closely spaced 
4. Shearlnq 

6. Leached 
5. Shattered 

5. Faultmg 
0. Other 6. Velnrng 

7. Dlklng 
80 ALTERATION MINEPAL # 4  

44 CHEMICAL WEATHERING 52 WINING INTENSITY 8. Contact rone 

1. Fresh 3. Weathered 1. Massive 
9. Alteration 
A. Crossbeddlng 

use lint for ca1 77 
2. Nornal 4. Deconpored 2. Wldely spaced 

3. Moderately spaced 
B. ~ 0 1 d  axis 

4. Closely spaced 
C. Greenschlst meta 
D. mphlbollte aeta 

5. Very closely spaced E. Contact m e t =  

-- -- - - - - - -- -- - - -- - - - - 
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ACME ANALYTICAL LABORATORIES LTD. 
&saying & Traca Analysis 

852 E. Haxings St.. Vancouvar. 9.C. V6A 1R6 

Telephone : 253 - 3758 

Geochemical Analysis for Uranium 
0.5 gram samples are digested with hot aqua regia and diIuted to 10 mi- 

I Aliquots of the acid extract are solvent extracted using a salting agent 
and aliquots of the solvent extract are fused with NaF, K2C03 and Na2COj flux in 
a platinum dish. 

I The fluorescence of the pellet is detsrmined on the Jarrel Ash Fluororneter. I 
I Gsochemical Analysis for Fluorine I 

I 0.25 gram samples are fused with sodium hydroxide and leached with 10 ml 
water. The solution is neutralized, buffered, adjusted to pH 7.8 and diluted to 
loo ml. i 

Fluorine is determined by Specific Ion Electrode using an Orion Model 404 
d+ 

meter. 
. -. 

-Geochemical Analysis for Tin -- . Z 

1.0 gram samples are fused with ammonium iodide in a test tube. The 
sub1 imed' iodine is leached with dilute hydrochloric acid. 

, /' The solution is extracted with MI8K and tin is determined in the extract 
by Atomic Absorption. 

Gsochemical Analysis for Chromium 

0.1 gram samples are fused with Na202. The melt is leached with HCI and 
analysed by AA or ICP. 

Geochemical Analysis for Hg 

0.5 grzm samples is digested with aqua regia and diluted with 20% HCL. 

Hg in the solution is determined by cold vapour AA using a F & J Scientific 
Hg assembly. An aliquot of the extract is added to a stannous chloride / 
hydrochloric acid solution. The reduced Hg is swept out of the solution and 
passed into the Hg cell where it is measured by AA, 

I 

I Geochemical Analysis for Ga & Ge 
1 
I 0.5 gram samples are digested with hot aqua regia with HF in pressure bombs, 

Ga and Ge in the solution are determined by graphite furnace AA. 

Geochemical Analysis for Ti (Thall ium) 
0.5 gram samples are digested with 1 : l  HN03. TI is determined in the 

extract by graphite AA. 

Geochemical Analysis for Te (Tellurium) 
0.5 gram samples are digested with hot aqua regia. The Te extracted in t) M ~ B K  is analysed by AA graphite furnace. I 

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

- - - - -  
- 





Rules f o r  cho ice  o f  s i z e  cod ing  o r  con tou r ing  i n t e r v a l s  

-. . . - -. 

(1) Examine b o t h  z r i t h m e t i c  and  logari t>-rt ic  h i s tograms  f o r  each  t y p e  
o f  su rvey  d a t a .  Choose t h e  h i s tog ram which most c l o s e l y  
approximates  a normal ( o r  lognormal)  d i s t r i b u t i o n -  I f  t h e r e  are 
s e v e r z l  p o p u l a t i o n s  e x h i b i t e d  on t h e  his togram,  s u b j e c t i v e l y  
d i v i d e  t h e  d a t a  i n t o  z series o f  normal o r  lognormal 
d i s t r i b u t i o n s .  Avoid i n t e r p r e t i n g  his tograms which zre s t r o n g l y  
skeved.  por t ion ;  o f  t h e  a r i t h m e t i c  o r  1 0 g a ~ i t m i . c  h i s t o g r a m  may 
be chosen f o r  d a t a  i n t e r p r e t a t i o n  over  s p e c i f i c  metal 
c o n c e n t r a t i o n  i n t e r v a l s ,  i f  t h i s  a l l ows  f o r  t h e  b e s t  p o r t r z y a l  o f  
t h e  S a t a  i n  g r a p h i c a l  2orm. 

( 2 )  Choose, a s  two o f  t h e  cod ing  i n t e r v a l s ,  p o i n t s  which r e p r e s e n t  
between 90% and 95%, and 95% and 97-5% of  t h e  d a t a ,  two d i f f e r e n t  
numbers. These c h o i c e s  h i g h l i g h t  1 i n  10 znd 1 i n  20  samples 
which are c o n s i d e r e d  s l i g h t l y  anoaalouk and d e f i n a t e l y  anomzlous,  
r e s p e c t i v e l y .  These l i m i t s  are o p t i m i s t i c  i n  t h a t  t h e  two 
c a t e g o r i e s  are d e f i n e d  t o  be  anomalous r e g a r d l e s s  o f  t h e  
d i s t r i b u t i o n . o f  v a l u e s  on t h e  remainder of  t h e  h i s tog ram-  A 
r i g o r o u s  s t a t i s t . i c a 1  approach  would suggest  t h a t  o n l y  t h e  9 7 - 5 %  - 
v a l u e  be  c o n s i d e r e d  t h e  anomaly t h r e s h o l d .  

(3) Divide t h e  remaining p o r t i o n  o f  the Kistogram i n t o  r e c o g n i z z b l e  
p o p u l a t i o n s .  The d i v i d i n g  p o i n t  o f  each of t h e s e  p o p u l a t i o n s  i s  
chosen as a coding  i n t e r v a l -  Minimums caused by t h e  f a i l u r 2  of a 0 l a b o r a t o r y  t o  r e c o r d  s s e c i f  i c  c o n c e n t r a t i o n  v a l u e s  a r e  ignored .  
These a r t i f i c i a l  b r e a k s  i n  t h e ' h i s t o g r a m  can be r ecogn ized  by 
scanning  t h e  l a b o r a t o r y  r e p o r t s .  - 

4 For  each  p o p u l a t i o n ,  choose one  o r  two numbers which co r r e spond  t o  
t h e  904 and  95% cumula t ive  f r e q u e n c i e s  f o r  t h a t  p o p u l a t i o n  (1 i n  
1 0  and 1 i n  20  samples  f o r  t h a t  popu la t ion  r e s g e c t i v e l y ) .  These  
w i l l  a lso be  used t o  r e p r e s e n t  anomalous c o n d i t i o n s  f o r  each  . 

- p o p u l a t i o n ,  
. . 

( 5 )  A maximum o f  s i x  numbers c a n  be  chosen t o  p l o t .  .symbol maps. T h i s  .. 
number i s  d i c t a t e d  by t h e  a b i l i t y . t o  p r e s e n t  d a t a  i n  g r a p h i c a l  . - 
forin w i t h  s u f f i c i e n t l y  d i f f e r e n t  symbol s i z e s  t o  b e  e a s i l y  
d i s t i n g u i s h a b l e ,  p a r t i c u l a r l y  i f  maps a-re t o  be  r educed -  The 
seven d e f i n e d  c o n c e n t r a t i o n  c1ass.e.s a r e  normal ly  s u f f i c i e n t  t o  
r e p r e s e n t  geochemical  d a t a  on a tiap.; More i n t e r v a l s  can be chosen  
i f . d a t a  are t o  be  c o n t r o u r e d .  Avoid choosing a r i t h m e t i c  i n t e r v a l s  . 
w i t h o u t  c o n s i d e r i n g  r u l e s  (1) and ( 4 )  . 

( 6 )  Maps . p l o t t e d  u s i n g  t h e  p r e c e e d i n g  i n s t r u c t i o n s  might  r e s u l t  i n  two 
areas b e i n g  d i s t i n , g u i s h s d  f rom each  o t h e r  by a r e l a t i v e l y  un i form 
d e n s i t y  of symbol s i z e s ,  y e t  o n l y  poor c o n t r a s t  anomal ies  a r e  
i n d i c a t e d .  D i f f e r e n c e s  between t h e  two a r e a s , , A  and B ,  might  be  ' 

due t o  u n d e r l y i n g  geo logy ,  overburden c h a r a c t e r ,  s o i l s  etc.  
'd. 'wha tever  t h e  c a u s e ,  t h e  d a t a  a r e  n o t  wel l  d i s p l a y e d .  If t h e  

u n d e r l y i n g  contr .01 d i s t i n g u i s h i n g  A and B can be r ecogn ized  , t h e  
d a t a  must be  div ' ided and r e - i n t e r p r e t e d  fo l lowing  s t e p s  (1) t o  



pp 

. . 
-r . . . 

0 ( 5 ) .  TWO sets o f  meps c a n  b e  drawn,  o r  b o t h  sets o f  i n t e r p r e t e d  
2ata c a n  b e  p l o t t e d  o n  a s i n g l e  map. . For  s u c h  s d p e r i m p o s e d  
geochemica l  maps t h e  symbol s i z e s  lose t h e i r  a b s o l u t e  meaning b u t  
assume a more i m p o r t a n t  s t a n c e ,  t h a t  o f  r e f l e c t i n g  anomalous  
c o n d i t i o n s  r e g a r d l e s s  o f  t h e  u n d e r l y i n g  c o n t r o l .  To i l l u s t r a t e ,  
c o n s i d e r  t h e  c a s z  where A 2nd B are areas u n d e r l a i n  by  v e r y  
d i f f e r e n t  g e o l o g y .  Anoioalous c o n d i t i o n s  f o r  low background  r o c k  

: t y p e s  m i g h t  b e  c o n c e n t r a t i o n s  which a r e  much lower  t h a n  a v e r a g e  
v a l u e s  f o r  t h e  h i g h  background r o c k  t y p e s .  N e v e r t h e l e s s ,  - 
a n o m a l i e s  d e f i n e d  i n  e a c h  a r e a  are t o  b e  c o n s i d e r e d  s i g n i f i c a n t .  
R e l i a n c e  on  a b s o l u t e  c o n c e n t r a t i o n s  can  be m i s l e a d i n g  i n  s u c h  
c a s e s .  

. . 

0 

* 

f i  * 
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Samoles 
1 

Two s t a i n e d  s l a b s  and accompanying t h i n  s e c t i o n s ,  des igna ted  Heid i  !I1 and 
Heidi  112. 

Summary : 

0 These two rocks  a r e  o f  g e n e r a l l y  s i m i l a r  type  and o f  u n c e r t a i n  o r i g i n .  
They are c l e a r l y  o f  igneous c h a r a c t e r  b u t  a r e  s t r o n g l y  a l t e r e d  and may . 

i nc lude  a major metasomatic component. 

The t e x t u r e  r evea l ed  by s t a i n i n g  o f  t h e  c u t  s u r f a c e  is o f  a s t r i k i n g  
p o r p h y r i t i c  pseudo-breccia type .  It i s  produced by r e t i c u l a t e  t o  s u b - p a r a l l e l  
meshworks of e l o n g a t e ,  p r i s m a t i c  p l a g i o c l a s e s  and carbonate - r ich  pseudomorphs 
( a f t e r  hornblende?) se t  i n  a cementing ma t r ix  of compact, f i n e l y  g r a n u l a r  K- 
f e ld spa r .  The p r i s m a t i c  c o n s t i t u e n t s  l o c a l l y  show marginal replacement  and 
cementing o f  f r a c t u r e s  hy t h e  e n c l o s i n g  ugroundmassn o f  K-spar, and some of  t h e  
sma l l e r ,  more ragged p l a g i o c l a s e  and ca rbona te  patches probably r e p r e s e n t  
remnants o f  more e x t e n s i v e l y  r ep l aced  g r a i n s .  However, many o f  t h e  c o a r s e r  
"phenocrysts" r e t a i n  s t r i k i n g l y  euhed ra l  o u t l i n e s .  

Both rocks  appear  devoid o f  primary q u a r t z  and t h e i r  s t r o n g l y  f e l d s p a t h i c  
composition i n d i c a t e s  c l a s s i f i c a t i o n  a s  s y e n i t e s .  The r e l a t i v e  abundance of  Ca 
( r e f l e c t e d  i n  t h e i r  c o n t e n t  o f  ca rbona te )  sugges t s ,  however, t h a t  t hey  may be 
of c a l c - a l k a l i n e  r a t h e r  than  t r u l y  a l k a l i n e  type .  Major element a n a l y s i s  would 
be r equ i r ed  i n  o r d e r  t o  q u a n t i f y  t h i s  c l a s s i f i c a t i o n  - and even then  t h e  ques t i on  
a s  t o  how much of t h e  K-feldspar i s  t r u l y  primary remains a moot po in t .  

Whils t  i t  does n o t  e x h i b i t  t h e  veniform o r  patchy c h a r a c t e r  normally 
a s s o c i a t e d  w i t h  secondary o r  i n t roduced  K-feldspar,  t h e  f ine-gra ined  cementing 
and, t o  a c e r t a i n  degree ,  r e p l a c i n g  mode is  a t y p i c a l  o f  p l u t o n i c  K-feldspar and 
could pos s ib ly  r e p r e s e n t  t h e  product  o f  an  i n t e n s e  "f looding" o r  wholesa le  
metasomatism. The t e x t u r e  o f  t h e  K-spar i n  Sample /I2 i s  s t r o n g l y  s u g g e s t i v e  of  

:_) a t o t a l  pseudormorphing o f  a c l a s s i c  p l a g i o c l a s e  meshwork groundmass; i n  
a d d i t i o n  it shows a r e a s  o f  wholesale  a s s i m i l a t i o n  of  p l a g i o c l a s e  and ca rbona te  
phenocrysts .  



- L - 

he o t h e r  minera l s  o f  t h e  rocks  a r e  a l s o  more o r  l e s s  s t r o n g l y  a l t e r e d .  
l a g e l a s e  is  v a r i a b l y  a l t e r e d  t o  f ine-gra ined  s e r i c i t e ,  and b i o t i t e  is  
onverted t o  c a r b o n a t e , c h l o r i t e  and r u t i l e  i n  Sample I1 and t o  muscovite,  
a rbona te  and r u t i l e  i n  Sample #2. The carbonate/chlorite/quartz i n  /I1 and 
o r e  o r  less pure  carbonate  pa t ches  i n  12 a r e  a l s o  presumably of  secondary o r i g i n ,  
o s s i b l y  r e p r e s e n t i n g  o r i g i n a l  hornblende, though no remnants su rv ive  t o  confirm 
h i s  suppos i t i on .  

Sample 111 shows an a d d i t i o n a l  a l t e r a t i o n  phase o r  phases i n  t h e  form o f  
u a r t z  v e i n l e t s  wi th  c h l o r i t e  and s u l f i d e s  and a  ca rbona te - ch lo r i t e  a s s o c i a t i o n  
i t h  minor q u a r t z  and s u l f i d e s  which is p a r t l y  a s  t h i n  f r a c t u r e  f i l l i n g s  and 
a r t l y  a s  i r r e g u l a r  impregnat ions.  Th i s  phase o f  a l t e r a t i o n  c l e a r l y  p o s t d a t e s  
3e K-feldspar . 

The predominant d i ssemina ted  opaque minera l  i n  both rocks  is  a  dark 
ronzy-brown co lou r  and may be an ox ide  o r  p o s s i b l y  bo rn i t e .  Examination by 
z f l e c t e d  l i g h t  on po l i shed  s e c t i o n ,  o r  some i n d i v i d u a l  g r a i n  ana lyses  by 
:M would be necessary  t o  c l a r i f y  t h i s  po in t .  

0 

J .F.Harr is  Ph. D. 
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Samples : 

Seven rocks from the Heidi property for  t h i n  sectioning and petrographic 
examination. 

The samples a re  numbered Heidi 3 - 9. Corresponding s l ide  numbers a re  
351X - 357X. 

0 
Summary : 

These rocks show certain features i n  common w i t h  the two (Heidi 1 and 2) 
previously examined from t h i s  property (my report 84-32 of J u l y  2nd, 1984). For 
convenience of comparison, individual descriptions of those two rocks are  
included i n  the present report .  

. A l l  the rocks of the new s u i t e  a re  of igneous origin and quartz-poor 
composition. Two of them (/Is 7 and 9) have typical volcanic textures and have 
been c lass i f ied  as l a t i t e s .  Samples 3,  4, 5 and 8 show features more 
character is t ic  of intrusives,  and a re  classif ied as monzonites and d ior i tes .  
Sample 6 is of uncertain origin.  

The K-feldspar i n  the intrusive rocks of the su i te ,  as  i n  Heidi 1 and 2,  
shows a somewhat enigmatic mode of occurrence. I t s  patchy dis t r ibut ion and/or 
occurrence as  a matrix which tends t o  corrode and ~ a r t i a l l v  assimilate the 
euhedral porphyritic plagioclase ( a  feature most strongly hisplayed i n  # 2 ) ,  
suggests a largely metasomatic or igin - possibly of l a t e  magmatic stage. 

The c lass i f ica t ion  of Heidi 1 and 2 as  syenites i n  my ea r l i e r  report  is 
incorrect. Both contain plagioclase i n  excess of K-feldspar and are  of 
monzonitic composition. 

Numbers 3 and 4 of the present su i t e  are  of similar type. Numbers 5 and 6 
L) have lower K-spar/plagioclase r a t i o s  and a higher quartz content and are  classed 

as d ior i tes .  Number 8 is intermediate i n  composition. 

A feature of some of the present su i t e  (especially as 3 and 4) which also 



6) occurs  i n  Heid i  ill, is  a more o r  less well-developed tendency f o r  s u b - p a r a l l e l  
o r i e n t a t i o n  o f  t h e  p o r p h y r i t i c  p l a g i o c l a s e s .  This  is presumed t o  be  a flow 
f e a t u r e  developed du r ing  t h e  p roces s  o f  i n t r u s i o n .  

Another f e a t u r e  i n  common wi th  t h e  two o r i g i n a l  samples is t h e  s t y l e  o f  
a l t e r a t i o n ,  which i s  c h a r a c t e r i z e d  by s e r i c i t i z a t i o n  of p l a g i o c l a s e  and 
c h l o r i t i z a t i o n  and c a r b o n a t i z a t i o n  o f  mafics .  Carbonate a l t e r a t i o n  is more 
s t r o n g l y  developed i n  comparable samples (/Is 3 ,  4 and 8) of t h e  p r e s e n t  s u i t e  
than  i n  Heidi  1 and 2, and i n c l u d e s  d i f f u s e  impregnations and ve in ing .  

S u l f i d e s ,  i n c l u d i n g  c h a l c o p y r i t e  and probably o t h e r  Cu-bearing phases ,  
occur  i n  t h e  p r e s e n t  s u i t e .  The i r  mode o f  occurrence is d issemina ted  and shows 
a gene ra l  a s s o c i a t i o n  wi th  t h e  a l t e r a t i o n  minera l s  bu t  l i t t l e  obvious s t r u c t u r a l  
con t ro l .  No mine ra l i zed  q u a r t z  v e i n l e t s  ( a s  i n  Heidi 1 )  a r e  p r e s e n t .  





0 Heidi #2 MONZONITE 

Estimated mode 

Plagioclase 37 
K-feldspar 30 
Sericite/Muscovite 15 
Quartz 1 
Carbonate 14 
Secondary amphibole? t race 
Apatite 1 
Rutile 1 
Opaques 1 

This is a generally s imilar  type of rock to Heidi #1. I t  consists of 
strongly elongate prismatic plagioclase phenocrysts t o  7mm i n  s i ze  s e t  i n  
an inter locking,part ia l ly  euhedra1,prismatic aggregate of pe r th i t i c  K-feldspar, 
0.1 - 0.5mm. The fabric  of t h i s  aggregate is strongly reminiscent of the 
typical plagioclase meshwork of d io r i t e  and i s  probably largely a pseudomorphic 
replacement of such. There i s  abundant evidence of active marginal and 
fracture-controlled replacement of the plagioclase by the K-spar and pa r t i a l ly  
absorbed se r i c i t i zed  plagioclase remnants are  seen w i t h i n  the K-spar "cementu. 

The plagioclase i s  rather  strongly ser ic i t ized  and carbonated. The K-spar 
is fresh. Tiny dispersed flecks of carbonate and s e r i c i t e  are  probably largely (1 remnants of to t a l ly  replaced plagioclase. 

Mafics are  strongly al tered.  They consist of muscovite w i t h  interlayered 
carbonate and rut i le ,and pseudomorphous prismatic masses of carbonate, sometimes 
with included opaques. An ol ive green mineral of uncertain composition 
(secondary amphibole?) occurs as  small f lecks rimming and included within the 
al tered mafics. 

A d i s t inc t ive  feature is the  relat ively abundant accessory apa t i te ,  as  
scattered euhedra t o  0.5mm. 

Opaques, as sparsely disseminated equant grains to  0.5mm, are  dark 
purplish brown, probably magnetite. 

0 

-- -- 



4) Slide 352X (Heidi 84) MONZONITE 

Estimated mode 

Plagioclase 42 
Ser i c i t e  . 8 
K-feldspar 28 
Quartz 3 
Carbonate 16 
Rutile 2 
Opaques 1 

T h i s  i s  a very similar roc!< t o  #3 though less  intensely veined by carbonate. 

The subhedral, often strongly elongate plagioclase phenocrysts (up t o  3mm 
i n  s ize)  show a marked parallelism. 

They are  s e t  i n  a granular groundmass of equant K-feldspar and minor 
plagioclase (0.05 - 0.5mm) w i t h  a small component of quartz as i n t e r s t i t i a l  
pockets and occasional patches of granophyric texture. 

The rock is strongly permeated by carbonate (probably dolomite) as th in  
- veinlets,  i r regular  patches and pervasive intergranular replacements of the 

groundmass. I t  i s  associated i n  the l a t t e r  mode w i t h  fine-grained r u t i l e  and 
ser ic i te .  



0 Slide 351X !Heidi/l3i -- ALTERED MONZOVITE 

Estimated mode 

Plagioclase 40 
Ser ic i te  4 
K- feldspar 25 
Carbonate 29 
Rutile ) 
Leucoxene ) 
Quartz t race 
Apatite t race 
Opaques t race 

This rock consists basically of elongate, prismatic phenocrysts of 
plagioclase up to  2mm in  s ize ,  s e t  i n  a fine-grained groundnass composed of 
equant K-feldspar (0.1 - 0.3mm) and minor plagioclase, heavily permeated w i t h  
fine-grained intergranular carbonate (probably dolomite). 

T h i s  carbonate appears to  be a pervasive gradation from the abundant, more 
or less  well-defined veinlets  of carbonate which traverse the rock, cutting 
phenocrysts and groundmass al ike.  

The plagioclase phenocrysts are  weakly t o  moderately ser ic i t ized  and locally 
contain small patches of carbonate. The groundmass feldspars are essent ial ly  
unsericitized. 

0 No mafic minerals are  recognizable b u t  some scattered patches of carbonate 
with intergrown r u t i l e  have the shapes of mafic euhedra and are probably 
pseudomorphs. Tiny granules of r u t i l e  and leucoxene also occur dispersed 
throughout the pervasive carbonate of the groundmass. 

Apart from occasional small crystals  associated w i t h  the larger carbonate 
veins, the rock appears to  be essent ial ly  quartz-free. 

The opaques are  pyri te  and t races of chalcopyrite as  individual grains and 
clusters ,  0.1 - 0.2mm i n  s ize.  These are randomly disseminated and show no 
particular mineralogical or  s t ruc tura l  association. 

The plagioclase phenocrysts show a rather s t r iking,  sub-parallel preferred 
orientation which is presumably a flow feature. 

i )  

- - - -- - -- 



0 Slide 353X (Heidi #5) DIORITE 

Estimated mode 

Plagioclase 35 
Se r i c i t e  10 
K-feldspar 12 
Quartz 8 
Altered Biot i te)  18 
Chlorite -: ) 
Carbonate 12 
Rutile ) 
Leucoxene ) 2 

Apatite t race 
Opaques 2 

This rock consists dominantly of close packed, s t r ikingly euhedral, zoned, 
rectangular phenocrysts of plagioclase, up to  3mm in  s ize.  These occur, together 
w i t h  rather abundant a l tered mafics, s e t  i n  a groundmass, or  i n t e r s t i t i a l  phase, 
composed of f inely granular K-feldspar and quartz, 0.02 - O . l m m  i n  s i ze ,  w i t h  
altered mafics and diffuse patches and wisps of carbonate. 

The plagioclase phenocrysts a re  strongly altered to  s e r i c i t e  and lesser  
carbonate. They show a weak degree of preferred orientation. 

The mafics, which are  local ly  recognizable as b io t i te ,  are  strongly bleached 
and/or chlor i t ized and interlayered w i t h  carbonate and leucoxene . They occur 

'-I both as scattered porphyritic clumps (up t o  1.5mm) and as random flakes,  0.05 - 
0.2mm, throughout the groundmass. Scattered clumps of iron-stained fe l ted  
s e r i c i t e  probably also represent a l te red  mafics. 

The opaques are  dominantly a dark purplish mineral (Fe oxide? bornite? 
covel l i te?)  plus lesser  chalcopyrite and pyrite.  They occur as individuals, 
0.02 - O . l m m  i n  s i ze ,  ra ther  evenly disseminated through the groundmass. They 
are commonly, but not exclusively, i n  c lus te rs  associated w i t h  carbonate and 
altered mafics. 

0 

- - -- 





C) Slide 355X (Heidi #7) LATITE 

Estimated mode 

Plagioclase 20 
Se r i c i t e  2 
K-f eldspar 48 
Quartz 3 
Chlorite 8 
Epidote 17 
Rutile ) 
Sphene ) 2 
Leucoxene ) 

This rock possesses a typical  porphyritic volcanic texture, consisting of 
euhedral phenocrysts of plagioclase and mafics (and minor quartz) s e t  i n  a fine- 
grained potassic groundmass. 

The plagioclase phenocrysts which, i n  t h i n  section, are sharply defined 
and s t r ikingly euhedra1,are mai2ly i n  the s i ze  range 0.1 - 1.5mm. They are  
weakly to  moderatzly se r i c i t i zed  and often also contain granular inclusions 
of epidote and chlori te .  

The mafics are  also euhedral, frequently elongate, prismatic but a lso 
equant. They have the charac ter i s t ic  forn of pyroxene and/or amphibole but 
are  to t a l ly  pseudomorphed by epidote and chlori te  i n  various proportions, 

;.I together w i t h  minor sphene and leucoxene. 

Quartz phenocrysts a re  euhedral t o  sub-rounded, 0.2 - l . O m m  i n  s ize.  
The groundmass consits of an evenly fine-grained anhedral aggregate of 

K-feldspar, 0.01 - 0.03mrn, containing scattered small subhedral c rys ta l s  of 
plagioclase and possibly quartz t o  0.05mm. I t  is  also evenly speckled w i t h  t i n y  
grains of ch lor i te ,  epidote and minor se r i c i t e .  

Sphenz occurs as  occasional sharply euhedral grains t o  0.3mm. 

'3 

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



0 Slide 356X ( ~ e i d i  88) --- 
Estimated mode 

ALTERED DIORITE/MONZONITE - 

Plagiaclase 40 
K-feldspar 19 
Quartz 5 
Ser i c i t e  
CAlorite 
Carbonate 
Rat i le  
Leucoxene 
Sphene 
Limonite 
Opaques 

The sample is  made up of rather  well-defined areas of markedly different  
composition a s  regards the content of X-felds?ar (see the stained cut-off chi?).  

The dominant assemblage i s  of subhledral prism3tic plagioclase c rys ta l s ,  
0.2 - 2.0mm, s e t  i n  a turbid brownish groundmass covposed of fine-grsined 
anhedral mosaic of plagioclase ( w i t h  minor K-spar) on t h e  scale 0.01 - 0.05mm. 
The groundmass is intimately pervaded and replaced by carbonate, ch lor i te  and 
se r i c i t e .  

The carbonate also forms coarser aggregates containing patches of 
leucoxene and sphene. These probably represent altered mafic phenocrysts. 

'\ -1 

The plagioclasz phenocrysts show a variable degree of se r i c i t i za t ion  (on 
average rather weak) an3 locally show minor replacement and b r e c c i a t i o d  
cementation by carbonate. 

The K-feldspathic areas d i f f e r  i n  t ha t  the plagioclase phenocrysts a re  
relat ively l e s s  abundant and, instead of the  fine-grained groundmass, they 
are  separated by aggregates of subhedral-euiiedral per th i t ic  K-spw grsins ,  
0.2 - 0.5mm i n  s i ze ,  w i t h  minor i n t e r s t i t i a l  quartz and granophyre. The 
plagioclase phenocrysts frequently have envelopes of K-spar ~se~domorphica l ly  
replacing t h e i r  outermost zones. 

The same assemblage of mafic or a l te ra t ion  minerals (carbonate, ch lor i te ,  
s e r i c i t e  and leucoxene) pervades and in tergrsnulx ly  cements the i a t e r s t i t i a l  
K-spar aggregate. 

These two li thotypes forn rat3er  sharply define3 patches and may represent 
a form of breccia: a l ternat ively the t ransi t ions from sodic to  potassic rock 
may be replacement fronts.  

Late veining ( i n  part  l imonitic) by carbonate fractures t ransects  both 
rock types. Mineralization, i n  the form of coalescent c lus te rs  of fine-grained 
chalcopyrite, is  mainly confined t o  a l inear  zone i n  which the su l f ides  a re  
clearly associated with pozkets of carbonate (and lesser ch lor i te ,  s e r i c i t e )  
following an i l l-defined microfracture. 



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

0 
S l i d e  357X (Heid i  #9) LATITE 

Est imated mode 

P l a g i o c l a s e  25 
K- f e l d s p a r  47 
S e r i c i t e  5 
Hornblende 15  
C h l o r i t e  2 
Epidote  3 
Sphene 1 
Q u a r t z  1 
A p a t i t e  t r a c e  
Opaques 1 

This  rock e x h i b i t s  a t y p i c a l  vo l can i c  t e x t u r e  of p l a g i o c l a s e  and mafic  
phenocrys t s in  a very  f ine-gra ined ,  h igh ly  p o t a s s i c  groundmass. 

The p l a g i o c l a s e  phenocrys t s  show euhedra l  p r i sma t i c  form i n  t h e  s i z e  range  
0.5 - 2.5mm. The i r  o u t l i n e s  show s l i g h t  corrosion/replacement  by t h e  enc los ing  
groundmass. They show a v a r i a b l e  ( o v e r a l l  moderate) degree o f  s e r i c i t i z a t i o n  
and a r e  a l s o  r a t h e r  abundant ly  speckled  w i t h  smal l  g ranules  of ep ido te .  

Th i s  sample i s  unique i n  t h e  s u i t e  i n  t h a t  t h e  mafics a r e  e s s e n t i a l l y  
una l te red .  They c o n s i s t  o f  o l i v e  brown hornblende i n  euhedra l  g r a i n s  0.1 - 

(j 1.5mm i n  size. The ma jo r i t y  a r e  q u i t e  f r e s h  bu t  a few show more o r  less 
a l t e r a t i o n  t o  ep ido te ,  c h l o r i t e  and sphene. 

The groundmass is an even-textured,  f e a t h e r y  aggrega te  of  K-sp?tr o f  g r a i n  
s i z e  0.01 - 0.03mm, wi th  t i n y  disseminated g ranu le s  of ep ido te  and f l e c k s  o f  
c h l o r i t e .  

Opaques ( l i m o n i t i z e d  p y r i t e )  occur  a s  s c a t t e r e d  clumps o f  c o a l e s c e n t  euhedrs ,  
c l o s e l y  a s s o c i a t e d  w i th  c l u s t e r s  o f  intergrown ep ido te ,  c h l o r i t e ,  sphene and 
euhedral  a p a t i t e .  

The p l a g i o c l a s e  phenocrys t s  i n  t h i s  rock  show an imperfec t ,  b u t  c l e a r l y  ~ p e r c e p t i b l e ,  s u b - p a r a l l e l  p r e f e r r e d  o r i e n t a t i o n .  

I 

6)  

--- - -- - - - 
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PHIL 1 CLAIM GROUP 

COST STATEMENT 

GEOLOGICAL SURVEY (Mapping, sample collection) 

13 days @ $141.13 $1,834.69 
41 days @ $103.357 4,246.37 
11 days @ $89.24 981.64 
27 days @ $68.78 1,857.06 
13 days @ $65.63 853.19 
13 days @ $55.17 717.21 
1 day @ $90.00 90.00 
3 days @ $300.00 900 .OO 

Operating Costs (Room and board, food, equipment, 
- --  - expediting etc.) 

122 days @ $75.00/day 9,150.00 

GEOCHEMICAL SURVEY (including grid preparation 
and soil sampling) 

Analysis 

381 Soil samples @ $11.43/sample $4,356.66 
103 Rock chip samples @ $12.37/sample 1,274935 

Computing Costs 

484 Samples @ $ 2. 
Sample shipment 
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