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ASSESSMENT REPORT SUMMARY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - -  
This report is a summary of an extensive air photo 

interpretation, along with geological field work, completed 
during the past summer. The air photo analysis involved a study 
of the area from Savona to Kamloops and south to Dominic Lake. 
This was complemented by geological field spot checks, and the 
collection and study of more than 120 samples over the same area, 
including the NED claim. A detailed suite of rocks was assembled 
in order to assist in the classification of the rocks found on 
the NED claim. The detailed study of air magnetic maps was 
blended into these surveys, to provide a comprehensive 
understanding of mineral potential of the NED claim. 

were then applied to a detailed study of the NED claim. Along 
with .a review of earlier ,asses~,ment rep<>rts and ~uaps, the 
production of topograpl;lical, geological, magnetic, S.P., I .F., 
and VLF-EM maps on a 1:2500 scale then followed. 

The NED claim is divided roughly into two halves, marked 
diagonally by the Greenstone Mountain Road. The south is noted 
for its mountainous topography, and nonmagnetic Nicola greenstone 
rocks. The northern half is situated in a excellent environment 
for intrusive hydrothermal deposits related to the Iron Mask 
Batholith rocks. Most of the unaltered rocks in the north were 
very different from the greenstones, being dark grey to black 
feldspar porphyries, but intrusive rocks similar to the Sugarloaf 
microdiorites were found in the center of the claim. A large 
intrusive plug is inferred on the northern edge of the claim. An 
area of about 500 m by 500 m surveyed in the northern part of the 
claim showed extensive carbonate to chalcedonic alteration, 
ranging up to intense argilllc alteration with almost complete 
silicification of the host rock. Over half of the rock examined 
in the northeastern part of the NED claim was altered in some 
manner. On the a i r  photos this northern area is inferred to be in 
an extensional fracture system, bounded by a large fault system 
running along the shores of Ned Roberts Lake, another along 
cherry creek, and a third east trending system from Beatan creek 
over to just north of the Afton Mine open pit. several northerly 
trending fractures can be seen on the air photo in this 
e ;.: t e in J 1 (:I n a 1 5 (11 n r , a n cl t h e s e c I:) r r e s p i:~ n d t o E: . p . 1 ow j , I , p . 
chargeability highs, and resistivity highs, centered in the large 
alteration zone. Primary azurite and malachite have heen found i n  
the same location (giving 0 . 8 %  copper, and O.OZG/Tnnne gold 
assays). The geochemical results indicate anomalous As, Sb, Bi, 
Ba, Ag, and Au. It should be noted that gold is  a common 
commodity in deposits all around the NED claim, ranging up to 0.3 
oz./ton in the nearby Copper King mine. 

the basis of: rock type (volcanic flows), striuctural controls 
(extensional), pathfinder minerals (Cu, Hg, Sb, As, Ag, nu), 

and stockworks), and gangue minerals (silica and carbonate 
minerals).. Gold and silver are the usual economic minerals in 
such deposits. 

Similar air photo, air magnetic, and geological techniques 

The NED deposit fits the eplthermal profile very closely on 

alteration ! t o  intense argillic and uiliclf icatlon), houts (veins 
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PART 1: INTRODUCTION -__________-_ -___-_ -  _- -_-_--_____--____-  

1.1 PROPERTY LOCATION, ACCESS AND DESCRIPTION ............................................. 
The NED Claim Group is located approximately 25 km. west of 

the town of Kamloops, and consists of 12 mineral claim units (see 
Figures 1 and 2 ) .  

Access is attained by driving west of Kamloops on the 
Cocahalla Highway, branching off on Highway 1 to Greenstone 
Mountain Road, and driving 3 km. south t o  enter the claim group. 
Refer to Figure 2 .  

The topography consists of pleasant low rolling hills vith 
intermixed open fields and draws with sparse tree cover in the 
northeastern half, rising fairly steeply t o  the southwest. Here 
the tree cover is heavier but still moderate, and the bush is 
fairly open. Small open meadows are common. 

1.2 OWNERSHIP ---__--____-- 
The NED Claim Group is owned by Rhino Resources Inc. and 

consists of one metric claim of 12 mineral claim units. The 
record number is 8 8 6 3  (see Figures 2 ,  and 3 ) .  Upon acceptance of 
this report, the expiry date will be Sept. 22, 1997. 
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PART 2: SUMNARY OF PREVLOUS WORK 
.. . 
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2.1 HISTORICAL OVERVIEW ------_--__---___--_--- 
Work in this area started before the turn of the century, 

and has continued until the present. 
Minor production was recorded on several properties prior to 

the opening o f  the Afton Mine. The Iron Mask and Frin orebodies 
produced over 180,000 tons averaging 1.5% c'opper (plus silver and 
gold) between 1904 and 1928. The Copper King Mine produced 7500 
tons averaging 3% copper and 0.14 oz./ton gold (see Figure 3 ) .  

a major open pit mine in 1977. This mining has continued until 
recently. Start up reserves (Kwong, 1987) were about 31 million 
tons o f  1% copper, 0.6 gram/tonne gold, and 4.2 grams/tonne 
silver. 

Exploration work has continued all around the Iron Mask 
Batholith, with numerous assessment reports being available. 

A dozen or s o  qold-silver properties have been explored in 
the Cache Creek Group rocks (Cockfield, 1961), and some 
production was reported. Gold assays of over 1 o z .  per ton, and 
silver assays of over 30 oz.  per ton were reported. 

2.2 OVERVIEW OF PREVIOUS EXPLORATION ACTIVITY ON THE NED CLAIM 

The Afton orebody was discovered in 1971 and developed into 

______________-_________________________-____-_--__-- - - - - - - - - -  
A variety of publications and reports are available f o r  the 

Kwong (1987), recently published a detailed study of the 

The Federal Government released aeromagnetic maps of the 

A number of B.C. Assessment Reports covering ground near the 

area in which the NED Claim Group is staked. 

geology of the Iron Mask Batholith. 

area in 1968. 

NED Claim Group were reviewed. A brief discussion o f  a number of 
these reports follows. 

Assessment Report #2262 (Holcapek, 1970) 

The magnetic surveys in this report show a NW/SE trend 
parallel to the trend of the mineralized Iron Mask 
Batholith. The level of magnetization is reduced in the 
south. 
The geological mapping is fairly complete in the southeast 
corner of the NED claim, and in general agrees with the 
field work of this report; however, there appear to be a 
much wider variety of Nicola volcanic rocks than are 
discussed in this earlier report. Also the present writer's 
current work suggests the Holcapek identification of 
Kamloops volcanic rocks on the northern half of the claim is 
not correct. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - _ - _ _ - _ _ - - - _  
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The geochemical data covers the NE part of the NED group. 
One very strong anomaly (561 ppm copper over a background 
of approximately 60 ppm) was reported. A subsequent survey 
was unable to relocate this anomaly (Whittles, 1990), but 
the site is in a heavily altered zone and may indeed carry 
copper mineralization as is found a few 100 meters to the 
east, in some old trenching/pits. The trend of the 
geochemical anomalies is NW/SE, which agrees with the 
magnetic survey. The irregular "bulls-eye" pattern of the 
geochemical data plot was originally thought to cast doubt 
on the reliability of these results; however, current work 
indicates that the geochemical pattern fits both with the 
new geological mapping and the previous magnetic mapping. 
Together these results indicate the existence of irregular, 
isolated, blocks of unaltered Nicola volcanic rocks that are 
copper rich compared to the surrounding epithermal 
alteration zones. 

Assessment Report #3593 (Sander, 1972) 

This report was concerned with the results of an I . P .  survey 
(chargeability, apparent resistivity, and S.P.) covering the 
NE half of the NED claim. Some general trends are suggested. 
An anomalous ( 4  to 6 times background) chargeability zone 
run NW/SE in the vicinity of the NW end of Ned Roberts Lake, 
then swings directly north for several 1000 feet. 
Apparent resistivity results suggest a similar high anomaly 
somewhat displaced. Near Ned Roberts Lake this high zone is 
south of the chargeability high. About 2000 feet north of 
the west end of the lake, a resistivity hlgh coincides with 
a chargeability high. 
One might expect that a resistivity low would correspond to 
a more mineralized zone (eg. possible disseminated sulfides 
indicated by a chargeability high zone). Since this is not 
the case, it is possible there is a northerly running 
mineralized zone which is silicified (giving the higher 
resistivity values). 
AS noted earlier in Whittles (19901, the S.P. results could 
not be interpreted with any certainty. 

Assessment Report # 5 8 5 2  (Reed, 1976) 

The information in this particular report was for ground now 
covered by the NE part of the NED claim. 
This report refers to the old "adit" located on this claim 
(probably just a deep incline), and suggests that a set of 
calcite veins were being followed. This author apparently 
did not see the azurite and malachite mineralization, the 
carbonate alteration, the argillic alteration, and the 
presence of chalcedony veins. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_______-__________-_________________  
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This report's geological mapping was more detailed than the 
preceding, and indicates the presence of Nicola Group rocks 
to the north of Ned Roberts Lake. This is in agreement with 
the geological mapping discussed in this report. The report 
does, however, still place Kamloops Group rocks around the 
old workings, an interpretation the present report does not 
agree with. For some reason, no outcrops or mapping is given 
for the o l d  Hughes 2 claim, covering the northwest end of 
Ned Roberts Lake, where more Nicola rocks, as well as 
intrusive rocks, may be present, 

Assessment Report (Whittles, 1990) 

This is the earlier report of the present writer. 
The geophysical portion of this report indicated the 
possible presence of mineralization between the LCP and Ned 
Roberts Lake, and the field work confirmed the presence of 
copper mineralization ( 0 . 8 %  copper, and O.OZG/TONNE gold) 
around the old workings. 
A l s o  suggested for the first time was the possibility of 
epithermal type deposits around the old workings. The 
evidences suggestlng this were as follows. 

.................................. 

( 1 )  Good As, Sb, Bi, Ba, Cu, and Ag I . C . P .  results were 
obtained from rock samples collected over an area of 
approximately 1000 feet by 1000 feet, centered around 
the old workings. 
( 2 )  Pervasive carbonate and silica alteration, 
including massive chalcedony veins. 
( 3 )  Epithermal textures are common and included silica 
and carbonate cemented breccias, vuggy quartz and 
calcite veining, and cockscomb textures. 
( 4 )  The copper mineralization included both azurite and 
malachite as primary, and not secondary weathered, 
occurrences, as might be expected in a carbonate rich 
epithermal environment. 

At that time the present writer was following the earlier 
authors designation of Kamloops rocks in this area, and it 
was difficult to account for a source of this epithermal 
mineralization, because the Kamloops rocks are much younger 
than the Nicola o r  the Iron Mask Batholith. Tertiary 
intrusive rocks were hypothesized, but none were observed on 
the claim and none have ever been reported in the area (it 
is possible these occur at depth). If, however, as is 
proposed in the present report, these are not Kamloops rocks 
but Nicola rocks, the observed epithermal alteration can be 
more logically be understood to be the result of 
mineralizing solutions from the Iron Mask Batholith 
intrusions which are, after all, only a short distance away 
to the northeast. In fact, these intrusive rocks have been 
tentatively identified on the NED claim itself. 
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3.1 REGIONAL GEOLOGY - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
There are a variety of geological information sources 

available, many of which may found in the bibliography of 
Kwong (1987). Additional information was obtained from Duffel1 
and McTaggart (19521, Cockfield (19611, Holcapek (1970) and 
Reed (1976). Leitch (1961) produced a one page map and rock 
description that summarizes the geology from Cache Creek, to the 
Highland Valley, to Merritt, and to Kamloops, with particular 
reference to the many copper deposits in the mapped area. 

The NED Claim lies in the southern part of the Quesnel 
Trough, which is also known as the Nicola Belt (see Figure 4). As 
Kwong (1987) notes "The guesnel Trough, located in the 
Intermontaine structural belt of British Columbia, is 1200 
kilometers long, 30 to 60 kilometers wide and consists of Lower 
Mesozoic volcanic and related rocks enclosed between older rocks. 
It is much invaded by batholiths and smaller intrusions and is 
copper rich. 'I 

of Lake Kamloops t o  the International Boundary. The most 
important pre-Tertiary rocks in this belt are Late Triassic 
volcanic and sedimentary rocks of the Nicola Group. Structurally 
the Nicola Belt is divided into a number of northerly trending 
blocks by several large, high-angle, northerly trending faults 
(Figure 4 ) .  These faults are believed to be related to the 
docking of exotic terranes, resulting from the plate tectonic 
activity of the west coast of North America, and are interpreted 
to be basement structures which controlled the distribution of 
volcanic centers and flanking sedimentary basins. Four major 
plutonic events have occurred in the belt, at 200 million years 
ago (Ma), 160 Ma, 100 Ma, and 50-70 Ma. See Figure 4. 

Cockfield (1961) has provided a regional geological map 
(Figure 5).The following general observations can be made for 
this area. 

The Nicola Belt of the Quesnel Trough extends 200  km south 

(1lThe Cenozoic era is represented by both sedimentary and 
volcanic rocks (see Figures 4 ,  and 51, with the Valley 
Basalt and Kamloops Group volcanic rocks occurring most 
recently. 
(2)The Mesozoic era is represented by thick accumulations of 
volcanic rocks, extensive areas of intrusive rocks, together 
with minor amounts of interbedded sedimentary rocks. The 
Iron Mask Batholith, the nearest major intrusive feature in 
the vicinity of the NED Clalm, 1s one of the larger 
alkallne plutons of the 200 Ma age group. It 1s situated 



Ceukigicd Survey t,f C m d a .  Map ?3?A 

Figure 4: Generalized Geology of South Central B.C. 
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along the southwest side of a regional northwest trending 
fracture zone, and is itself cut by numerous northwesterly 
faults. This batholith, and other alkaline plutons in the 
same group, are the likely centers of the Nicola volcanism. 
(3)The Paleozoic era rocks consist of a group of 
sedimentary, igneous intrusive and igneous extrusive 
varieties, that outcrop chiefly in the northeast and 
southeast parts of the Nicola Map Area. These rocks are part 
of the Cache creek Group and have not been found on the NED 
Claim area. Cache Creek Group rocks are found just to the 
east of Kamloops, and some metamorphosed varieties are shown 
to be directly south of Kamloops and the east of the NED 
Claim. 

Figure 6 represents a simplified summary of the various rock 

Cockfield (1961) gives complete descriptions of the various 

units identified in this region. 

rock formations, and the reader is referred there for the 
details. In the following sections of this report only those 
formations likely' to be encountered in the NED Claim area are 
discussed in more detail. These formations include the Valley 
Basalts, Kamloops Group, Coast Intrusions, the Nicola Group, and 
the Cache Creek Group. 

The reader should be aware that the present writer is using 
a simplified igneous rock classification scheme (given in Section 
7 . 6 ) ,  and mlcroscopic, but not thin section, observations to 
label the rock samples collected during the field work. 

3 . 2  VALLEY BASALTS 
- - - -_____----_____ 

These rocks are described as generally grey to black, fresh 
appearing, and vesicular, but in places are dense. The 
composition is essentially plagioclase feldspar and augite with 
small amounts of brown interstitial glass. The texture is 
aphanitic. The flows seem to be essentially horizontal. 

of the NED Claim, that is easily seen on the air photos, and 
easily confused as a mine dump! Ground examination was required 
to make this differentiation. 

One sample was collected and examined in detail (sample 
number K93W-Q, see Section 7.5 of this report, and Figures 5 and 
7). This sample was very magnetic, with 5 mm. masses and 
occaslonal phenocrysts of pyroxene (augite) and what has been 
tentatively identified as forsterite (olivine group). 

There is one outcrop of this formation just to the southeast 
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FIGURE 6. SIMPLIFIED KAMLOOPS AREA STRATIGRAPHY ____-_________________________-___------------- 
ROCK TYPES FORMATION NAMES GROUP NAMES AGE _____--___ ---_-_--------- ____-______ __-  

B Unconsolidated stream, delta, and 
glaclal sedlments 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ -  Unconformlty (Upllft and EKoslOn) --------------- 
mT-uT Vesicular Olivine Valley Basalts 

Basalt 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Angular Unconformlty _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Rhyoll te, Andes1 te, Kamlonps 
Volcanlcs 

Kamloops 

sandstone,Shale, TKanqUl Ile Kamloops 
Coa1,TUFFS. 
congiomerate 

_______------- Angular Unconfromlty ? ____________- -__ -_ -________  

Sandstone,Shale, Cold wa t er Kamloops 
coa1,conglomerate 

_ _ _ _ _ - _ _ _ _ _  Angular Unconformlty wlth the Nlcola Group----------- 
K Rhyollte,Andesite 

Basalt,Agglomerate, 
Breccla,Tuff,Arkose, 
Conglomerate 

Kingsvale 

_ _ _ _ _ _ _ _ _ _ _  Angular Unconformlty wlth the Nlcola Group----------- 
J-lK? Granodlotlte, coast ( wlld Horse & 1 

Quartz Konzonlte Intruslons (Nlcola Bathollths) 

UTL-1J Syenlte, MOnZonl te , GOaSt (Gulchon creek h )  
Granodlor lte, Intruslons ( Iron Mask ) 
Dlorlte,Gabbro, ( Batholiths ) 
Pyroxlnite 

___________________- - - - - -  Nonconform~ty-------------------------- 

UTr Greenstone,Andeslte, 
Basalt,Agglomerate, 
Breccla,Tuff,mlnor 
Argllllte,Llmestone, 
and Conglomerate 

NlCOla 

_ _ _ _ _ _ _ _ _ _ _ - - _ _  nlsconformlty to Paraconformity ----------------- 

Garb-Perm Green~tone,sllghtly 
sheared Argllllte, 
Quartzlte,Serpentlnlte, 
Llmestone,Conglomerate, 
and Breccia 

cache creek 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 _____________________-___------- 
Paleozolc? Chlorlte Schlst, Cache Cree’k ? 

Quartz Mlca Schlst, 
Amphobollte,and 
Granltlc Intrusions 
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3.3 KAMLOOPS GROUP - - -_________---__- 
3.3.1 General ---___-_-___- 

Early Tertiary volcanic rocks of the Kamloops Group 
unconformably overlie the Nlcola rocks and the Iron Mask 
Batholith north o f  the NED Claim area. 

There are also other types of rocks in the Kamloops Group, 
including the strictly sedimentary rocks of  the Coldwater 
Formation, and the mixed tuffaceous/sedimentary rocks of the 
Tranquille Formation. 

No strictly sedimentary rocks were found on the NED Claim, 
although there are some tuffs that may have been deposited in 
water. 

No clearly identifiable Kamloops Group rocks have been found 
on the NED claim by the present writer, and certainly none like 
those examined only 3 km. to the north. This is a point of 
contention with earlier authors (for example, Holcapek (1970), o r  
Reed (1976)), but is in agreement with Cockfield (1961) and Kwonq 
(1987). 

3.3.2 Volcanic Rock Descriptions 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

AS can be seen on Figure 6 there are a varlety of volcanic 
rocks in the Kamloops Group. In other areas these have a wide 
range of colors: from white, through various shades of red, pink, 
mauve, brown, buff, grey, and green to black. 

The textures are usually fine grained, but can range to 
coarsely porphyritic, and occasionally may resemble fine grained 
plutonic rocks, although when examined under the microscope will 
exhibit a fine grained interstitial groundmass which commonly has 
marked flow lines. The phenocrysts are feldspar, feldspathoids, 
hornblende, o r  biotite. 

Breccias, agglomerates, and grey to buff colored tuffs, 
vesicular and non vesicular lavas are less common. In places 
amygdules and masses of agate or  chalcedony occur with the flows. 

Holcapek (1970) gave a more detailed description of the 
layers within what he considered to be Kamloops volcanic rocks, 
as observed on the NED Claim. He proposed a sequence of 
basalt-rhyolite-basalt. As discussed in Section 3.9, it appears 
that the rhyolite is in fact an extensive carbonate-chalcedony 
alteration zone that grades from a magnetkc, slightly altered 
Nicola porphyritic andesite t o  an advanced argillic form showing 
extensive silicification, as well as primary copper carbonate 
mineralization. The "basalt" in this interpretation is the 
surrounding dark grey Nicola volcanic rock, and is more closely 
related to rocks found north of the east end of Saltwort pond on 
the Iron Mask Batholith (samples K93W-AR-1,2,3 and, -0-1, in 
Section 7). This will be discussed in more detail in Section 3.6. 
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Rocks of the Kamloops Group were examined in areas where all 
authors agree (samples K93W-B,I,J,K, and N). These appear to be 
fairly uniformly dark brown when fresh, quite porphyritic with 
poikilitic patches of a feldspathoid, possibly nepheline. Calcite 
is abundant, as are disseminated limonite patches. The rock is 
strongly magnetic. In contrast, the rock suggested by Holcapek 
(1970) and Reed (1976) to belong to the Kamloops Group on the NED 
claim, is nonmagnetic, and mostly composed of carbonates. This is 
noted in Reed (1976) in the use of such terms as "yellow-brown 
calcite agglomerate". 

If the interpretation suggested in this report - that the 
rocks in question on the NED claim are Nicola and not Kamloops - 
is not correct, then drilling would probably encounter Nicola at 
depth instead of further alteration. 

3 . 4  KINGSVALE GROUP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
These rocks are rare in the map area, but are reported in 

the vicinity of Kamloops Lake. These rocks may be practically 
indistinguishable' from the Nicola greenstones, but they can carry 
fragments believed to be derived from the Iron Mask Batholith. 

3.5 COAST INTRUSIONS _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3.5.1 General ----___----__ 

Several larcre b tho 

3 . 5 . 2  I r o n  Mask Batholith 

s are found ? Kamloops map area, 
including the Iron Mask Batholith just to the north of the NED 
Claim. Numerous smaller plutonic bodies are also found in various 
locations. 

The composition is generally granodiorite to quartz diorite, 
but locally gabbro o r  even ultrabasic rocks occur. Small amounts 
of orthoclase may occur, but most of the feldspars are 
plagioclase. The ferromagnesian minerals are biotite, hornblende, 
or pyroxene. 

3.5.2.1 General 

I t  

This pluton is the closest one to the NED Claim identified 

The rocks of this pluton are medium grained, grey or  

The rocks show considerable alteration. 

on the various geological maps (see Figure 7). 

greenish grey, in some places red and in others very dark in 
color, marked by phases that are rich in ferromagnesian minerals. 
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The composition ranges from syenite to ultrabasic types. An 
intermediate type make up most of the batholith, but an acidic 
type, a basic type, and a hydrothermally altered type also occur. 
All are deficient in quartz (cockfield ,1961, reported quartz in 
only one of 2 2  samples). Magnetite and apatlte are present in 
most of the rocks, which are diorites and gabbros. Augite and 
hornblende are common. The acidic type contains 30 to 4 5  % 
orthoclase, quartz is generally absent (syenites and monzonites). 
The basic rocks are pyroxenites (approximately 858 augite, 5% 
hornblende, 10% magnetite), o r  peridotite (approximately 25% 
pyroxene, the rest mostly serpentine, magnetite, and kaolin). 

According to Kwong (1987): 

"The multiphase batholith is believed t o  have been emplaced 
in a subvolcanic environment. All components except the 
Picrite unit are thought to be genetically related. Their 
distribution is largely controlled by major systems of 
northwesterly, northerly, and northeasterly trending 
fractures and faults. Most units show some degree of 
alteration ahd/or contamination which may be intense 
locally. Weak to moderate saussuritization is ubiquitous in 
all batholithic rocks while pbtassium feldpathization is 
more prominent in rock of the Cherry Creek unit. Rock units 
and varieties are mainly distinguished in the field by 
original textures which, in most cases, are still visible 
despite alteration." 

"The Iron Mask Batholith consists of two related plutons, 
namely the Iron Mask pluton and the Cherry Creek pluton, 
formerly believed to be a single connected body. The Iron 
Mask pluton comprises four major, successively emplaced 
units designated as the Iron Mask Hybrid (first), Pothook, 
Sugarloaf, and Cherry Creek units (last emplaced). Locally, 
an additional Picrite unit also occurs which is probably not 
genetically related to the batholith. The smaller Cherry 
Creek pluton consists entirely of the Cherry Creek unit. 
Isotopic dates (194 to 2 0 4 + / - 6  Ma) indicate that all o f  
the-e  units are of Late TriassiG or earliest Jurrasic age." 
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3.5.2.2 Pluton Units Structures, Compositions and Relationships 

Kwong (1987) describes the features of the Iron Mask 
Batholith rocks as follows. 

(1) Cherry Creek Unit (Youngest) 

___________--___----____________________-----_---_-__--___----_ 

The Cherry Creek unit is the most widely distributed phase 
of the batholith, constituting the entire Cherry Creek 
pluton and about 50% of the exposure of the Iron Mask 
pluton. The unit consists of rock-s with range in composition 
from diorite, monzonite, syenite, to their porphyritic and 
fine grained equivalents, and breccias. These rocks are 
believed to represent small, localized, differentiating 
offshoots intruded into widely varied physical and chemical 
environments during the latest stages of evolution of the 
batholith. 

( 2 )  Sugarloaf Unit 

The Sugarloa'f unit occurs mainly along the southwest side of 
the Iron Mask pluton and as small enclosed bodies in the 
southern half. Rocks of this unit are mainly porphyritic 
with hornblende, minor clinopyroxene, and plaqioclase in a 
greyish green matrix. They have a fairly uniform diorite - 
andesite composition. Note that THE FINE GRAINED VARIETIES 
ARE NOT READILY DISTINGUISHED FROM THE NICOLA VOLCANIC 
FLOWS. 
Samples K93W-Y, and - 2  (p. 1-10] were obtained from 
Sugarloaf Mountain. These were found to be magnetic, very 
fine grained microdiorites. The feldspars seem to dominate 
in the samples collected, and the ferromagnesian minerals 
seem to have been mostly converted to chlorite; there was 
some aphanitic matrix. (Hatch et a1 (1980, p. 3 1 3 )  suggests 
that one should perhaps call this type of rock a porphyritic 
microdiorite). Some calcite was present. The color was green 
on the weathered surface, and a greenish grey of a fresh 
surface. 

(3) Picrite Unit (Age Uncertain) 

The Picrite unit consists of rocks of basaltic composition 
with abundant clinopyroxene and serpentinized olivine 
phenocrysts up to 5 mm, and is appreciably magnetized. 
Because this rock has been observed far from the Iron Mask 
it is probable that it is not part of the batholith (a 
Valley Basalt ? ) .  

----------------__ 

----------------___-_---_------ 
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( 4 )  Pothook Unit 

This unit occurs mainly in the northwestern half of the Iron 
Mask pluton, appearing frequently as narrow, gradational 
zones between the Iron Mask Hybrld and Cherry Creek units. 
Rocks of this unlt are uniformly of dioritic composition, 
and of medium to coarse grained texture. 

(5) Iron Mask Hybrid Unit (oldest) 

This unit forms the spine of the Iron Mask pluton, 
accounts for 40% of its exposures, and consists of fragments 
of diorite, gabbro, hornblendite, and xenoliths of Nicola 
volcanic rocks in a dioritic matrix. 

To the south of the Iron Mask Batholith another batholith 
occurs. 

_ - _ _ _ - _ _ _ _ _ _ - _ _ _  

______-_______-_____- -______- -____ 

3.5.3 Central Nicola Batholith 

The present writer examined a site on the Central Nicola 
Batholith (see Cockfield, 1961, p. 16), and collected 
samples for comparison to outcrops t o  the south of the NED 
claim (on the CHU and WOOD claims). These are quite coarse 
grained, and largely granodiorite and quartz diorite 
(samples K93W-M, KCI93W-A h B, and KW93W-1). 

3.5.4 Rock Descriptions _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _  
According to Holcapek (1970), and Cockfield (13611, the 

descriptions of the most important units in this vicinity are as 
follows. 

(1) Coarse Grained Batholithic Rocks 

(a) Pyroxenite 

This is found in the Edith Lake Area, and is a heavy grey 
green rock of crystalline appearance that is strongly 
magnetic. Pyroxene, hornblende, and magnetite are the main 
minerals. Dioritic and gabbroic rocks rich in pyroxene are 
present in the same region. 
(b) Gabbro and Diorite 

These are not readily differentiated except under a 
microscope. The rocks have a variable appearance due to 
changes in grain size and mafic mineral content. Weathering 
is dark brown to light grey. The fresh surface is a uniform 
dark grey green o r  white and dark speckled. Biotite shows as 

_ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ -  
- - -___- - - -___-  

---___------_----____- 
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glistening flakes. The rock is commonly magnetic. An 
inconsistent banding is developed in places and inclusions 
are common. 
(c) Monzonite 

This rock type is more uniform than diorlte and has a 
distinct pink color which is due to the feldspars, including 
orthoclase. The monzonite 1s in part an alteration product 
o f  the diorite. It is relatively non-magnetic. 

(2) Fine Grained Batholithic Rocks 

(a) Cherry Creek Rocks 

These rocks are of dlorltic and monzonltic composltlon and 
are named microdiorite or  micromonzonite or 
microgranodiorite to distinguish them from their coarser 
grained counterparts. All the rocks are grey, white to plnk 
in color. The mean grain size is 1 rnm but a porphyritic 
tendency is present. A perceptible foliation 1s common and 
marked by bladed crystals of pyroxene and hornblende. 
Inclusions of chloritic rock fragments may be present (up to 
2 cm in size). 

Several samples of this,rock type was collected and 
examined by the present writer (samples K93W - Al, C1, C2, 
D1, D2, E, F). Most of the samples are magnetic, with 0.2mm 
crystals of magnetlte vlsible with a mlcroscope. D2 1s the 
exception, and appears to be altered, with the introduction 
of abundant calcite, a slight illite clay smell, chlorlte 
and possibly ankerite. Most of the samples contain carbonate 
veinlets, but otherwise fit the description in the foregoing 
paragraph. Some quartz may also be present. 
(b) Sugarloaf Dlorite 

These rocks are dark to light green, well crystallized, 
containing approximately 1 5 %  quartz, euhedral plagioclase, 
up to 10% euhedral augite, less than 1% sugary light green 
transparent olivine. 

examined them microscopically (+samples K93W-Y & Z). These 
are essentially as described preceding, but also appear to 
contain K-feldspar, some calcite, magnetite, hematite, and 
chlorite. The rock is strongly to weakly magnetic. 

Rocks similar to this have been found on the NED claim 
(see Section 4.2.4 (2), samples KN93W-l80,-192). Sample 192 
is very similar to K93W-Y,-Z discussed in Section 3.5.2.2, 
but slightly softer, and greener in color. Sample 180 has 
some aphanitic matrix and some microdlorlte sections wlth 
brecciated clasts. It appears to be an intruslve breccia. 
Although the outcrop area is quite good (10 in by 10 m), and 
the hand speclmens are strongly magnetlc, the magnetlc 

_-----_----_- 

--_-___---___--____-----_---_-_-_- 
_---___----__---___--- 

_-----_----__---___-- 

The present writer collected rocks from this region and 
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surveys which partly overlap into this area do not appear to 
affected (see Section 4 . 5 . 2  ( 3 ) ) .  This could indicate that 
only a large piece of float is present. 

On the other hand, Holcapek (1970), reports a 
microdiorite at location KN93W-700N, where the present 
writer found a basically porphyritic andesite/basalt with 
some microdiorite sections (see p. 1-26). 

3.6 NICOLA GROUP -__--__--------- 
3.6.1 General _ _ _ - _ _ _ _ - _ _ _ _  

These volcanic rocks comprise a number of diverse types, but 

According to Cockfield (1961): 

"The Nicola rocks vary from fine-grained or  nearly aphanitic 
types to very coarsely porphyritic rocks. Green o r  greenish 
grey types predominate, but various shades of purple, red, 
o r  brown, also occur, together with rocks that are dark o r  
nearly black. Associated with the lavas are tuffs, breccias, 
and agglomerates that also vary in color and appearance. 
Among the lavas the most common type is a grey-green to 
bright green fine grained rock that shows much alteration to 
chlorite, calcite, and epldote. A very simllar rock carrles 
phenocrysts of hornblende, which in many instances has 
developed by uralitic alteration of augite, and is now 
partly altered t o  chlorite. The feldspars usually show 
advanced alteration, but where determinable are generally 
andesine. Secondary calcite and quartz are common, and 
epidote is commonly abundant. The rocks are presumably 
altered from hornblende and augite andesites. Grey, purple, 
and red types show little variation in composition from the 
others, but the groundmass of the purple and red rocks is 
impregnated with iron oxide." 

" T h e  .jrlJllp a l s o  includes a number of feldspar porphyries, 
with feldspar crystals ranging from minute size to others 
with ragged crystals nearly half an inch long." 

"Amygdaloidal types are common in both fine-grained and 
porphyritic rocks, the amygdules being composed of chlorite 
calcite, quartz and chalcedony.'' 

A very "The breccias also vary widely in appearance.------- 
common type of breccia consists of a fine-grained rock 
carrying widely scattered, small, angular fragments of red 
o r  purple lavas." 

may largely be termed greenstones. 
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"Bed of tuff occur at several localities in the rocks of the 
Nicola group, and it is chiefly on these, and on 
intercalations of sedimentary beds, that data were obtained 
on the attitudes of the rocks. The tuffs appear to be more 
prevalent in the upper parts of the section, and are 
exceptionally well developed in the vicinity of Meander 
Hills. _ _ _ _ _ _ _  They are fine-grained, well-bedded rocks, 
that are generally grey, green, o r  black." 

"Only minor amounts of sedimentary rocks occur with the 
volcanic rocks of the group within the map area. The most 
prominent of these is limestone, which occurs at a number of 
widely scattered localities." 

Leitch (1961) also comments on these limestones: 

"The limestones are not highly developed o r  widespread, but 
they are believed to be important as favorable locations for 
concentrations of minerals." 

According to Kwonq(1987): 

"The two plutons of the Iron M.a.sk Batholith are emplaced in 
the Upper Triassic strata of the Nicola Group. In the 
vicinity of the batholith, the Nicola Group is dominated by 
volcanic and volcanoclastic sedimentary rocks. They are 
generally recognized by albitization of feldspars, 
occurrence of patchy epidote, and/or rare hematite 
a 1 tera t ion. 'I 

"On the southwestern flank of the Iron Mask pluton, 
well-indurated, massive and bedded tuff, breccla, and 
interbedded flows and flov breccia are prominent. All of 
these rocks are weakly metamorphosed and most of them show a 
fairly uniform green-grey colour. On the northeast flank, 
less well-indurated and less altered tuff and tuff breccla 
predominate. However, adjacent to the intrusive contact, 
these rocks are also well-indurated and epidotized and are 
locally mineralized with sulfides. Fragments found in the 
tuff breccia include some belonging to the intrusive Cherry 
Creek unit. This apparently contradictory observation is 
readily explained if the batholithic rocks and the Nicola 
volcanic rocks are comagmatic and coeval, such that during 
the evolution of the common parent magma, t h e  prevalence of 
an intrusive phase o r  its volcanic equivalent is dependent 
on whether o r  not the magma reached the surface." 

"At the southeastern tip of the Iron Mask plutnn and locally 
along the southwestern flank, the Nicola rocks comprise 
d 1 s t 1 nct 1 ve por phyr 1 t 1 c aug i t e -hor 1-1 bl e ride ba s a  1 t , very 
similar to varieties of themsugarloaf unit that occur along 
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the southwest flank of the pluton. Locally, basaltic breccia 
that is porphyritic with 10 to 2 5  % olivine and augite 
phenocrysts is also prominent. North of Hughes Lake near the 
northwestern end of the pluton, the volcanic breccia 
contains occaslonal argillite and limestone blocks. Adjacent 
to the Cherry Creek pluton*farther north, rocks of the 
Nicola Group consist mainly of porphyritic plagioclase 
andeslte wlth occaslonal lnterbedded tuffs." 

It is not clear whether or not the argillite and limestone 
mentioned in the foregoing paragraph belongs to the Cache creek 
Group. 

3 . 6 . 2  Descriptions of Nicola Group Rocks Near the NED Claims 

According to Holcapek (1970), in the vicinity of Ned Roberts 
Lake one can distinguish three layers within the Nicola Group 
volcanic rocks: 

(a) Andesite: 
_ _ _ _ _ _ _ _ _ _ _ _ _  

( b )  Andesite: _ _ _ _ - - _ _ _ _ _ _ -  

(c) Andesite: 

upper bed, fine grained sugary texture 
containing up to 60% epidote and mlnor 
pyroxene . 
grey to dark green, strongly serpentinized and 
chloritized pymxene more abundant, epidote 
less than 10%. 
lower bed, light green to dark , containing 
dark grey fragments, chloritized and 
serpentinized, but less strongly, up to 30% 
epidote present. 

The present writer has encountered a much wider variety of 
Nicola volcanic rocks in this area. These are brlefly summarized 
in the following paragraphs. (See Sections 4 . 2  and 7 . 5  of this 
report for a more complete description of the samples). 

The reader should again note that the present writer is 
using a simplified igneous rock classification scheme (given in 
Section 7 . 6 ) ,  and microscopic, but not thin section, observations 
to label the rock samples collected during the field vork. 

(1) Basalts 

KCU33W-1: an amygdaloidal basalt, the amygdules being 
composed of calcite, quartz, and epidote. Not magnetic. 
K93W-H: a black, somewhat porphyritic, basalt with some 
plagioclase and pyroxene phenocrysts. Not magnetic. A trace 
of sulfides. 
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(2) Andesite 

KXE90W-P-2: a medium to dark green, non-magnetic, very fine 
grained andesite. Some calcite present. 
KN93W-16: a light green, non-magnetic, very fine grained 
andesite. Some calcite present. 

(3) Green Porphyritic (Amphibole) Andesite 

KN33W-S,-7,-17A,-22,-23,-183,-188A: nonmagnetic rocks with 
10-20% amphibole ( ? )  phenocrysts, and only occasional 
feldspar phenocrysts. The amphiboles may be partially or 
completely converted to chlorite, and there is abundant 
calcite and epidote. Some minor sulfides. 
KN93W-6B,-13,-17B,-24,-25,-26,-183,-0ClA: these rocks are 
the same as those in the preceding paragraph but do not 
have any calcite. Some minor sulfldes. 

( 4 )  Grey Porphyritic (Amphibole) Andesite or  Basalt 

K93W-AR-2: this sample is very similar to those preceding. 
No calcite or epidote is present, but O.lmm crystals of 
magnetite are common (the sample is strongly magnetic). 

( 5 )  Pinkish Porphyritic (Amphibole) Andesite o r  Basalt 

K93W-AR-2: this sample may be an altered version of the 
preceding one. It contains some calcite. Hematite gives it 
an overall pinkish color, and appears to have replaced some 
feldspar phenocrysts. It is strongly magnetic. 

( 6 )  Green Porphyritic (Feldspar) Andesite 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

_--____-_-___-_-___-____________________-------_--- 

_----__--_-__---___-____________________----------_--- 

KN33W-102A: a dyke-like or  layered rock, microdlorite in 
appearance in some sections. The rock is nonmagnetic, and 
contains 5 to 15% white feldspars. Rock alteration 1s 
evident in the indistinct appearance of both the feldspar 
grains and the ferromagnesian mineral (chlorite?), a 
definite illite clay smell, and the presence of epidote; 
there is, however, only minor calcite present. 

(7) Grey Porphyritic (Feldspar) Andesite or Basalt 

K93W-AR-1,-0; KN93W-104A,-107A,-122B,-l23,-230,-700N: these 
are strongly magnetic, with some calcite. White feldspar 
phenocrysts make up 15-20% of the rock, although 
occasionally these are indistinct and brownish (ankerlte?). 
There are some reddish breccia fragments, and sample -700N 
showed some distinctly microdiorite sections. 
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( 8 )  Green Porphyritic (Feldspar,Amphibole,Pyroxene) Andesite 

KN93W-14,-184: The rock is nonmagnetic, contains about 15% 
feldspars, and 5-20% amphiboles and pyroxene. No calcite is 
present, but there is abundant epidote in the matrix. 
Disseminated pyrite is present in both samples, and 
chalcopyrite in sample -184. 

(9) Grey Porphyritic (Pyroxene) Flow Breccia 

KM90C-1: a medium grey rock with about 15% pyroxene 
phenocrysts, and up to 10% grey, white, and brown brecciated 
clasts, which range up to lcm. in size. Abundant sulfides 
(approximately 3%) occur as O.lmm grains in clusters up to 
4mm in size. This sample is from an area well to the west of 
the NED claim, north of Walker Lake. 

(10) Black Feldspar-Amphlbnle Porphyry 

KN93W-137: a mafic rock, strongly magnetic. Calcite is 
common, and one calcite vein wlth slderlte Wall3 was 
observed. The matrix is very fine grained, having a near 
glassy appearance. There are about 15-20% dark grey, 
translucent, feldspar phenocrysts, with many crystals zoned. 
Amphiboles make up 5-10% of the rock, but may be partially 
converted to chlorite. This sample is strongly magnetic. 

(11) Grey Feldspar-Amphibole-Pyroxene Porphyry 

K93W-0-1: this is a sample of a strongly magnetic dyke rock, 
found in the Cherry Creek pluton. White feldspar phenocrysts 
make up 25%, with amphiboles 5%, and pyroxenes 5%. Some flow 
band orientation of the phenocrysts was observed. 

(12) Felsic Feldspar Porphyry 

KN93W-21A: this light green sample was composed of about 30% 
white to clear, mostly K-feldspar, phenocrysts. Feldspathic 
minerals ( ? )  made up 5%. Minor secondary quartz was present 
in veinlets. There was a trace of pyrite. A very fine 
grained epidote matrix made up the remaining 65% of the 
rock. Possibly an intrusive. 

(13) Rhyolite 

KN93W-20: a white, very fine grained, rock with occasional 
lmm quartz grains. Although this was near a contact of (12) 
(possibly an intrusive) and (3), and has a slight lllite 
clay smell, it does not appear to be an alteration zone 
because no relic structures could be found in the sample. 

______-___-_________---------------------------------------- 

-____________-__________________________---- 

_-___-______________------------------_------- 

_____-______________- -_ - - - - - -  

-___--___-- -_ 
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(14) Tuffs 

KXE93W-P-1; KN93W-l82,-102C: a nonmagnetic rock with calcite 
and epidote. Traces of sulfides. Layering is evident. 102c 
has 2-3mm clasts showing impact crater structures. 182 has a 
sandy texture. 

_ - _ _ _ _ _ _ _ _  

3.6.3 Metamorphosed Nlcola Rocks 

Several examples of metamorphosed Nicola rocks were found on 
the NED claim (KN93W-18,-100,-193,-OClB,-OClD). The foliation in 
all of these rocks appears to be the result of shearing. The type 
range from a meta- porphyritic andesites, meta rhyolites, to 
chlorite-sericite mylonites. Chlorite, calcite, sericite, and 
quartz seem common, in addition to the usual Nlcola minerals: 
feldspars, epidote, amphibole, and pyroxene. 

These rocks are probably not very extensive. As Holcapek 
(1970) notes: "Foliation was observed along most of the shears 
and can extend up to four feet on either side of the shear. The 
strike of the foliation 1s northwesterly and dips are vertical. 
These attitudes are parallel to the main shearing direction." 

3.6.4 Sedimentary Nicola aocks 

__- -_____-______________________ 

__----___----___--____________ 
Two float ( ? )  boulders of a sedimentary rock were also found 

on the NED claim (KN93W-190). This rock is a conglomerate very 
similar t o  that observed to the SE of Knudsford. The clasts are 
well rounded pebbles and cobbles 1 to lOcm in size, consisting of 
argillite and a distinctive reddish feldspar porphyry. The matrix 
is a very angular mix of various rock and mineral fragments, 
including some amphiboles. This is probably the basal member of 
the Nicola Group (see Cockfield, 1961, p.8 and 13), and the 
sample is probably glacial float. 

K93W-S, a tuffaceous sandstone. This was found to the south of 
Kamloops on the CLARE claim, and appears to be another variety of 
the Nicola basal conglomerate/sandstone. It contains some 
amphibole crystals, numerous small (lmm) rounded quartz, 
quartzite, and chert grains. Larger angular to suhangiilar 3-4mm 
grains of chert and limestone are also present. 

Another sample of a rock having a sedimentary appearance is 

3.7 CACHE CREEK GROUP __- - -____- - -____-____ 
According to Cockfield (1961), the Cache creek Group 

rocks consist of arglllite, quartzite, hornstone, limestone, 
conglomerate and breccia, greenstone and tuff, amphibollte, 
gneiss, and schist. 

argillites that In places are sillcifled into dense rocks similar 
to hornfels. 

Much of this group is composed of hard, dark grey to black 
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Limestone occurs in a number of localities, and is generally 

Biotite slates, and mica and chlorite schists, are in places 
grey to white, with obscure bedding. 

closely associated with the Cache Creek Group rocks and are 
considered by Cockfield (1961) to be part of this group. 

Some detailed comments follow. 

(1) Argillites 

These rocks make up most of this group and are hard, dark 
grey to black, silicified in places to dense rocks similar 
to hornsfels. Some argillites are well bedded, and show 
slaty cleavage; some are so  cut by jointing as to produce 
angular, rubbly, slopes. 
Sample K93W-R: was obtained from the CLARE claim south o f  
Kamloops, and is as described above; it also contains minor 
breccia, sandstone, as well as numerous small quartz veins. 
Hematite and limonite stains are common along the fractures. 

( 2 )  Conglomerates and Sedimentary Breccias 

These rocks contain pebbles of argillite, chert, quartzite, 
and feldspar porphyry in a silicous matrix. The pebbles are 
generally 2 to 5cm in diameter but locally cobbles up to 
20cm may be founds 

(3) Volcanic Rocks 

Fragmental greenstones, tuffs, agglomerates and 
amygdaloidal volcanics occur in dark to light green bands in 
the Cache Creek Group sedimentary sequence. 

( 4 )  Limestone 

_ _ _ - _ _ _ _ _ _ _ _ _ -  

___ -______________________________________  

- -_ - - -__- -________ 

These grey to white rocks occur at many points, with 
generally obscure bedding and scarce, poorly preserved, 
fossils. 

( 5 )  Amphibolites 

Amphiboles are also part of the Cache Creek Group and are 
dark green to nearly black, with some o f  the amphibole 
altered to quartz. Biotite is common in some sections. 
Cockfield(l961) notes: "The amphibole shows ragged ends 
penetrating the fine grained matrix, and much of the ground 
mass is recrystallized s o  that the original character of the 
rock is in doubt". It is probable that the amphibolite 
represents a fragmental volcanic rock that has been 
metamorphosed. 

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  
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( 6 )  Slates and Schists 

Biotite slates, and mica and chlorite schists are found in 
sheared Cache Creek Group rocks. 

(7) Structure 

Much folding and faulting has occurred i n  this Group, 
making internal structural relationships very complex. 

_-----_----__-__-__-__ 

_ - _ _ - - _ _ _ _ _ _ _  

3.8 A SUMMARY OF THE GEOLOGY ADJACENT TO THE NED CLAIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
All the published maps place the NED Claim in an area 

completely covered by (undifferentiated) Nicola Group 
greenstones; however, Coast Intrusive rocks (similar to the Iron 
Mask Batholith rocks) have been found and still others are 
possible: Valley Basalts, and Kamloops Group rocks. 

Of the Nicola Group as discussed in Section 3.6.2, the main 
types found on the NED claim are the black and green andesites - 
( 2 )  ; the black and green porphyritic andesites with amphibole, 
feldspar, and pyroxene phenocrysts - ( 3 ) ,  ( 6 1 ,  ( 7 ) ,  and ( 8 ) ;  and 
the feldspar, amphibole, and pyroxene porphyries - (10) and (12). 
Rhyolite - (13), and various tuffs - (14) - are present but rare. 

Metamorphic varieties of these rocks are also found on the 
NED (Section 3.6.3). F o r  more details on current findings refer 
to Section 4.2. 

3 . 9  ALTERATION 
_-_-- -__--_- -_ 
3.9.1 General 

According to Holcapek ( 1 9 7 0 ) ,  alteration minerals appear to 
be epidote , calcite, white albite, pink K-feldspar, biotite, and 
magnetite. Calcite and epidote are the most common and at least a 
trace of chalcopyrite usually accompanies them. 

Accnrding to Cockfield (1961): 

"Although the alteration is i n  c e r t a i n  ins tances  in t ens r  in 
the general vicinity of the orebodies, it does not appear to 
be confined to the immediate wall-rocks, and some intensely 
altered rock occurs at considerable distances from known 
orebodies. The alteration involves the albitization of 
plagioclase feldspar, with the development of carbonates, 
chlorite, and epidote. The altered rocks are associated with 
bands of albite that are more probably the result of the 
albitization of the wall-rocks with the leaching of the dark 
minerals rather than the lntruslon as dykes. The amount of 
albite In the slides of altered rock examined by Matthews' 
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ranged from 67 to 86 % .  Calcite and siderite are common, and 
form as much as 6% of the rock. Chlorite and epidote make up 
from 8 to 26%, the former replacing augite and hornblende 
and the latter occurring in the same manner but usually 
irregularly distributed with no apparent relationships to 
the earller minerals. Apatite also appears in small 
quantities in the altered rocks." 

"Although the alteration is not invariably closely related 
to the orebodies, i t  is sufficiently diagnostic to be used 
to some extent as an indicator that orebodies are near by, 
and thus in prospecting and development work would afford a 
somewhat larger target than the orebodies themselves." 

3.9.2 Carbonate/Chalcedony Alteration Related to Mercury Deposits 

There is a type of alteration associated with mercury 
deposits farther to the northwest that reads llke a description 
of the rocks to the north of Ned Roberts Lake, where the earlier 
authors placed the Kamloops Group rocks that the present writer 
interprets to be an extensive alteration zone. Cockfield (1961, 
p.82) has this to say: 

_-__________________________________^___-_-------- - - - - - - - - -_----  

"The deposits are mostly in volcanic rocks of differing 
ages, and are accompanied in some instances by 
silicification-with chalcedonic quartz, intense alteration 
of the rock to ankeritlc carbonates, and the development of 
dolomite veins or stringers in shear zones and fracture 
zones. 'I 

And on p.101: 

"Specimens of the rocks from near the mineral deposits 
showed considerable silicification by chalcedonic quartz, 
and the feldspars are too altered for determination. The 
volcanic rock was evidently porphyritic, for in some 
sections the ghosts of the feldspar crystals are preserved, 
surrounded by chalcedonic quartz, which is replacing part of 
the groundmass, but preserving unreplaced patches of the 
groundmass within it. Narrow stringers and irregular masses 
of chalcedony occur together with narrow stringers of 
dolomite. The cinmbar in general occurs as small grains 
within the silicified rock, but locally occurs as finely 
divided grains that color the chalcedony a pale pink." 

These are almost exact descriptions of the mineralized zone 
immediately to the north of Ned Roberts Lake. Slllcifled volcanic 
rocks are a common feature of the mercury deposits examined by 
Cockfield, and on the NED claim. Cinnabar was not considered by 
the present writer, and therefore not looked carefully for; 
however, pink chalcedony has also been observed on the NED claim. 
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Cockfield (1961 p.83-104) goes on to note that azurite 
and malachite are found in these deposits, a comment that 
describes the NED claim situation. Specular hematite was also 
found by Cockfield, and on the NED claim. Tetrahedrite was noted 
on a number of the mercury deposits, and may be present on the 
NED claim. 

The age of these deposits is not clear from Cockfield's 
comments, but in one statement he notes that the deposit is found 
below the base of the Tertiary contact. No mention is made of 
deposits within Kamloops Group rocks and the implication is that 
these may be preTertiary deposits. 

No mercury assays were obtained (the present writer was not 
aware that this element might be a factor, since he was initially 
following the direction of the earlier writers who considered the 
rock to be simply heavily weathered Kamloops Group rocks); 
however, 0.003% mercury ( and 0.043 oz./ton of gold) have been 
reported on the BEATON claim which is adjacent to the NED claim 
on the west (Boitard, 1993, see Figure 3). 

The present writer has examined the samples from the 
alteration zone on the NED claim and developed a alteration 
classification scheme for these rocks. This will be discussed in 
Section 4.2.3. 

The mercury deposits described in the foregoing paragraphs 
would in modern parlance be considered epithermal deposits, and 
targets for gold exploration. Earlier work by the present writer 
(Whittles, 1990) noted that anomalous As, Sb, Bi, Ba, Cu, and Ay 
values were obtained in several I.C.P. analysis, and two assays 
returned 0 . 0 2  G/TONNE gold; these also support the idea of an 
epithermal alteration zone on the NED claim, that has a potential 
for an epithermal gold deposit. 

3.9.3 Intermediate Argillic Alteration on the Camp Claim 

to the southeast of the NED claim, on the CAMP claim. (see 
Figure 3 and sample KCA93W-1). This rock is believed to represent 
an advanced intermediate argillic alteration zone. Drilling 
(Boitard, 1993) has returned extensive carbonate alteration, with 
mariposite. On the surface the rock  has an unusual blue-yrern 
color, is well brecciated, with the clasts surrounded by calcite, 
quartz and ankerite veinlets, and other carbonate alteration. The 
original texture is almost completely destroyed, but gives the 
impression of porphyritic (amphibole) andesite. An attempt was 
made evaluate the mineralization to see how it compared to the 
alteration found on the NED claim. Samples were treated in dilute 
HCL for several days, and initially reacted strongly. The 
suspected clay minerals did not swell in water. Judging by the 
odor and the color, the main clay mineral 1s probably lllite. 
Quartz, sericite, ankerite, calcite, and possibly albite are the 
major minerals. Other carbonates such as dolomite may be common. 
Minor magnetite, and malachite were observed, and an occasional 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A rather unusual alteration zone was observed along strike 
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flake of specular hematite. Montmorillonite does not appear to be 
a major component, nor kaolinite. chlorite and epidote likewise 
seem to be very minor. 

3.10 STRUCTURAL GEOLOGY ___--____--___--____--__ 
3.10.1 Regional Trends -___--___--___---___--  

The most dominant structural trend in the vicinity of the 
Iron Mask Batholith is northwesterly, a trend that shows in the 
exposure of the Iron Mask Bathollth, geochemical data and 
geophysical data (Whittles,1990); however, this shifts to a more 
dominant north/south trend as one goes to the south. 

A structurail point of interest is noted in Cockfield (1961): 

" A  few miles to the south of Kamloops the trend of the folds 
in the Triassic rocks swings to the northwest. The Iron Mask 
batholith is apparently intruded into one limb of a 
syncline in the rocks of the Nicola group, the axis of 
which runs northwesterly towards Kamloops Lake." 

The exact location of this syncline is not spelled out but 
an examination of the Cockfield (1961) geological map suggests a 
syncline exists immediately to the southwest of the town of 
Kamloops, with a much larger anticline adjacent, and to the 
southwest, of this syncline. This pattern is also supported by 
the measurements of bedding in the Nicola Group just to the north 
of the NED Claim (Hnlcapek, 1970 - see Section 3.10.2 following). 
Another anticline can be inferred on the other side of the 
syncline (to the northeast) extending to the east of Kamloops. 
The whole pattern is, however, much disturbed by the Coast 
Intrusive rocks. 

Large regional faults are also known to control regional 
trends. As noted on Figure 4 ,  and Section 3.1, north trending 
faults are very prominent. 

strongly expressed northwest trending faults are inferred 
adjacent to the Iron Mask Batholith (Kwong, 1987). It is 
suggested that these faults may have exercised considerable 
control on the intrusion of the plutons making up the batholith. 

3.10.2 More Localized Features 

More locally, but still part of a large scale pattern, 

--__---__---__----____________ 
According to Holcapek (1970), near Ned Roberts Lake to the 

north of the NED Claim, the following local features were noted: 



31  

"The bedding w-:hin the Nicola Group trends nearly east/west 
and dips at 60 degrees north." 
( 2 )  Foliation 

"Foliation was observed along most of the shears and can 
extend up to four feet on either side of the shear. The 
strike of the foliation is northwesterly and dips are 
vertical. These attitudes are parallel to the main shearing 
d i r ec t i on. 'I 
( 3 )  Jointing 

"The most pronounced jointing directions are north 20 to 0 
degrees east and vertlcal.w 
( 4 )  Shearing and Faulting 

"The rhyolites are in general strongly brecciated and 
sheared, but outcrops are too small and too weathered to 
obtain directions." 

"A stroag shear up to 50 feet wide is exposed in the eastern 
part of the property. It strikes S40W, vertical. This trend 
is about parallel to the shear exposed on the Afton Mines 
property to the east of the old workings." 

Very pronounced north/south faults, with dips to the east, 
were observed on air photos in the vicinity of Ned Roberts Lake 
(see Whittles, 1990). 

_---___---___ 

_ - _ _ _ _ _ - _ _ _ _  

. ........................ 

3.11 MINERALIZATION 

3.11.1 General 
_ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
Deposits of gold, silver, lead, zinc, copper, mercury, 

Figure 8 provides a classification of these deposits (from 

tungsten, iron, industrial minerals (such as gypsum and salt), 
and coal have been found in the Kamloops map area. 

Cockfield, 1961 1 .  

3.11.2 Types and Forms of Mineralization 

There are a variety of different types of mineral deposits 
that could occur on the NED claim. 
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FIGURE 8 

CLASSIFICATION OF MINERAL DEPOSITS OF THE KAMLOOPS AREA __________________________________________-_--__----___ -_____-_________________________________-____-____---__ 
Metalliferous Deposits - -____--__________-___ 

Placer gold deposits 
Hardrock gold and silver deposits 

Stump Lake area 
Swakum Mountain area 
Vein deposits in the rocks of  the Nicola Group 

surroundlng the Iron Mask Batholith 
Gold-silver deposits in rocks of  the Cache 

creek Group 
Gold-silver deposits in and around small bodies 

of intrusive rocks 
Silver-lead-zinc deposits 
Mercury deposits 
Copper deposits 

Associated with the Iron Mask Batholith 
Highland Valley camp 
Other copper deposits 

Iron deposits 
vein deposits 
Bog-iron deposits 
Contact metamorphic deposits 

Industrial Mineral Deposits 
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(1) Copper Deposits 

In a regional sense, porphyry copper mines in the Quesnel 
trough include, from north to south, the Bell, Granisle, 
Gibratar, Afton, the Highland Valley deposits, Brenda, 
Ingerbelle, and Copper Mountain. 

cockfield (1961) has summarized those characteristics of the 
deposits associated with the Iron Mask Batholith just to the 
north o f  the NED Claim: 

"Copper deposits are found around the periphery of the Iron 
Mask Batholith from Edith Lake to Sugarloaf Hill on the one 
side and from Separation Lake (about two miles northeast of 
Edith Lake ) to near Cherry Bluff on the other. A few occur 
in the central part of the batholith. Many are situated in 
the batholithic rocks, and some In the intruded r o c k s  at the 
borders of the plutonic mass. They are impregnatlons, veins, 
stockworks, and mineralized shear zones in the country rock, 
and some of the impregnation deposits appear to have no 
solution channels. The principal copper minerals are 
chalcopyrite and bornite, with some chalocite, cuprite, 
azurite, and malachite. Chrysocolla and lead minerals have 
also been reported. Magnetite and pyrite are common; 
hematite is less common. Quartz is generally present only in 
minor amounts, but calcite is common. Gold values are 
generally low, but a few of the deposits carry good gold 
values. I' 

*I---- these deposits ---- occur within the hydrothermally 
altered rocks of the batholith, however, would suggest that 
they are connected with the very late phases of the 
intrusion and consolidation of this rock, o r  that they come 
from a deep-seated magmatic source not exposed at the 
locall ty. 'I 

( 2 )  Gold-Silver Deposits 

The gold-silver deposits within the Cache Creek Group rocks 
are similar to those in the Nicola volcanic rocks 
surrounding he Iron Mask Batholith (Cockfield, 1961). They 
are quartz veins and mineralized shear veins carrying gold, 
silver, pyrite, chalcopyrite, arsenopyrite, pyrrhotite, 
tetrahedrite, galena, sphalerite, and molybdenite. several 
deposits occur in close association with small intrusive 
bodies,-occurring as wide veins in the intrusive rock as 
well a5 the surrounding host rocks. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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(3) Gold Bearing Epithermal Deposits 

Gold is a common commodity around the NED (see Figure 3 ) .  
-________-_____-__------------------ 

Five mines or prospects nearby the NED report the presence of 
gold, with the largest average value in the range of 0.15 to 0.3 
oz/ton at the Copper King. 

These have been briefly discussed in the preceding Section. 
Roberts and Sheahan (1988) summarize the features of eplthermal 
deposits. (This is an very close descrlptlon of the NED claim 
environment). 

(1) Rock types: commonly volcanic flows, and subaerlal 
pyroclastic rocks, with numerous small intrusions. 
(ii) Structural controls: epithermal deposits form in 
extenslcinal tectonic settings, with well developed 
tensional fracture systems, and normal faults. 
(i i i )  Ore depths: the deposit form from the surface down to 
a maximum depth of 1000m. The average vertical range of the 
ore zone is 350m, rarely exceeding 600m. 
(iv) Ore host: veins are the most common hosts, but these 
can include breccla zones and stockworks. 
(v) Ore textures: the ore is deposited mainly in open spaces 
and the resulting textures are banded, vuggy, drusy, 
colloform and cockscomb. The ore minerals are usually fine 
grained. The gangue minerals are usually coarse grained, and 
pseudomorphs of quartz after calclte are common. 
(vi) Ore minerals and elements: gold and sllver are the main 
economic minerals. Galena (Pb), sphalerite (Zn), 
chalcopyrite (Cu), cinnabar (Hg), stibnite (Sb), 
tetrahedrlte (Cu), and arsenopyrite (As), are lmportant ln 
vario-us epithermal deposits. 
(vii) Gangue minerals: The main gangue mineral is silica (as 
quartz, amethyst, opal, chalcedony, and cristobalite). 
Calcite and other carbonates are abundant at several levels 
in an epithermal system. Lesser amounts o f  fluorite, barite, 
and pyrite may be present. More rarely chlorite, hematite, 
rhodenite, and rhodochrosite are present. 
(viii) Alteration: hydrothermal alteration is pronounced, 
primarily as silicification; but is often quite complex. 
Alteration zoning ideally may be represented as the 
following. 

High grade ore zone often showing sillciflcation. 
Potassic zone, also often showing siliclflcation. 
Advanced argillic zone, also often showing 
s i 1 1 c 1 f 1 cat ion. 
Sericitic or phyllic zone. 
Intermediate argillic zone. 
Propylitic zone. 
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3.11.3 Alteration and Mineralization _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Intense rock alteration is a general guide to the likelihood 

of strong or widespread mineralization. Refer to Section 3.9. 

3.11.4 Mineralization and Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Structural conditions undoubtedly play a major role in the 

localization of sulfides, particularly along northerly and 
northeasterly-trending zones according to various authors. 

3.11.5 Mineralization and Rock Type 

According to Kwonq (1987): 

"Mineralization, particularly of iron and copper, is almost 
1 ubiquitous in the Iron Mask Hybrid unit. In fact, except 
where Nicola xenoliths are predominant, all rock varieties 
in the unit contain magnetite which is often more than 10 
percent by volume. The Iron Mask mine, a former copper 
producer, is'located in this unit, but is also associated 
with picrite." 

"The Pothook unit is locally mineralized with copper and 
iron. Magnetite occurring in uniformly dipping veins is 
prominent south and southeast of the Afton deposit." 

"Several copper occurrences are hosted by the Sugarloaf 
rocks. For example, the Ajax property east of Jacko Lake is 
located within brecclated and albitized Sugarloaf rocks." 

"Copper and minor iron mineralization is prominent in the 

brecciation associated with alkali metasomatism. Afton Mine, 
for example, lies at the western termination of a narrow 4km 
long, easterly trending zone of intense intrusive 
brecciation that is located at the northern edge of the Iron 
Mask pluton. The brecciation is considered to have resulted 
from high-level venting events. Similar breccia, consisting 
largely of Cherry Creek fragments, has also been observed on 
the Kimberly copper property northwest of Knutsford and at 
the extreme southeastern tip of the Iron Mask pluton." 

- - - _ _ _ _ - - ~ _ _ _ _ _ _ _ - _ _ - - ~ _ - - - - - ~ - - - - -  

-- Cherry Creek unit, particularly in zones of intense 
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PART 4:  CURRENT WORK AND RESULTS 
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4.1 AIR PHOTO ANALYSIS OF THE KAMLOOPS AREA _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
4.1.1 Instrumentation _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _  

A Sokkisha MS-27 Mirror Stereoviewer with 1.8 power lenses 
was used to view the complete overlapping stereo photo pair. 3 
power and 8 power binocular attachments were used for much more 
detailed examinations of certain features, and to confirm the 
continuation of some of the longer structural features. 

4 . 1 . 2  P r ocedur es _ _ - _ _ _ _ _ _ _ _ _ - _ _ _  
The analysis for the NED claim was based primarily upon the 

High Altitude Photos (HAP) BC flight lines BC87048 (photos 178, 
179, and 180). The Low Altitude Photos (LAP) were BC86021 (photos 
44, 45, and 46). 

interpretation may be found in Ray (1960), Miller and Miller 
(1961), Lottman and Ray (1965), Avery (19701, Sabine (1978), 
Swain and Davis (1983), or  Seigel and Gillespie (1983). 

Whittles (1984 and 1 9 8 7 )  provides a summary of the 
techniques used. 

4.1.3 Glacial Geomorphology and Air Photo Analysis 

The general principles involved in air photo analysis and 

_---__-___-_____________________________----_--_-- 
In an air photo analysis one needs to determine the effect 

of glacial geomorphology on the actual nature of many air photo 
lineaments. When the follow up field work is done one needs to 
have an clear idea of the movement of the ancient glaciers, and 
of those areas where the drift cover is light, and where it is 
heavy. This is particularly true of the shear zone discussed in 
Section 4.5.2. Part of this zone is considered (GSC, 1363) to be 
"drumlinized till" - 3a on the GSC map - "marked by an abundance 
of streamlined landforms developed by the movement of the ice 
sheet". The direction of ice movement is considered to be to the 
southeast on the map. This interpretation does not agree with the 
field examinations of the present writer who would like to 
suggest the following different conclusions. 

(1) The direction of ice flow was more likely to have been 
in the opposite dlrectlon, from southeast t o  northwest. 
( 2 )  The I' drumlinized till" does not appear to be a n  
important factor around the NED claim. 
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(3) The linear features evident on the air photos, as well 
as the glacial geomorphology, primarily reflect the 

than loose till. 
runderlying structural geology and the rock types, rather 

The evidence for these conclusions is as follows. 

(a) No clear examples of "drumlinized till" were observed in 
this area. The nature of drumlins is somewhat unclear, but 
Shaw and Kvill (19841, have found these land forms to be 
primarily composed of water sorted sediments, deposited by 
melt water on the underside of a glacier. None of the many 
landforms examined during the fieldwork were found to 
consist of sorted, water worn, sediments; all were either 
roche moutonnee o r ,  where completely covered with 
overburden, had a soil cover containing very angular rock 
fragments not showing signs of rounding in a stream flow. 
(b) Several "roche moutonnee" glacial landforms have been 

a Eound. These are steepest (the lee side that results from 
plucking) on their northwest ends, with a gently sloping 
stross side to the southeast. This indicates an ice flow to 
the northwest, and minimal till cover. 
(c) The overall topography slopes down from the southeast to 
the Thompson River, then to the Fraser River. The ice flow 
direction would be to the northwest, if the ice followed the 
natural gradient. 
(d) The piece of conglomerate float found on the NED is very 
similar to that observed to the east near Knutsford. 
(e) There are a number of strong crosscutting fractures 
found in the shear zone that strike northeast (directly 
across the ice flow direction) which would probably be 
masked if glacial till predominated. Fractures with a 
variety o f  directions may also be seen southeast of Kamloops 
(Whittles 1993a1, vhich, consists mainly of Coast Intrusion 
rocks with a negligible till cover. In contrast, there are 
very few such fractures in some areas (for example, directly 
to the south of Kamloops); these areas seem to be more 
deeply covered with till and such areas are more likely to 
have drumllnized till. The existence of many observed 
fractures in the shear zone would suggest a very thin 
overburden in that area. 
(f) The direction of the glacial flow that gave rise to the 
"drumlinized" effect, was possibly controlled by an 
underlying shear zone direction, and it's relative softness 
because of rock alteration, particularly right in the 
faults themselves. That is, it is suggested here that the 
ice flow location and direction was controlled by the 
underlying structural geology and rock types, rather than a 
pre-existing valley topography. 
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4.1.4 Results of the Regional Air Photo Analysis. ___-_____________________________________-_-_--_ 
The entire region from Savona to Kamloops and south past 

Dominic Lake, were analysed for major and minor lineaments, and 
indications of intrusive activity. This was integrated with the 
regional collection of samples discussed in Section 4.2, and the 
air magnetic analysis. Some of the results are noted in Section 
4.4, but only those features of importance to the NED claim are 

Altitude Photos - HAP - discussion that discussed here (the High 
follow). 

There was the poss 
central Nicola Batholith 
the southwestern half of 
photo analysis and the f 
rock would be very close 
the region). 

The northeastern ha 

bility that intrusive rocks of the 
variety (see Section 4 . 2 . 4 . 1 )  underlie 
the NED claim; however, both the air 
eld work make it unlikely that intrusive 
to the surface (unlike other areas in 

f of the NED lies in a lons shear zone - 
well marked by faults. Some of these will be discussed in the 
following paragraphs. 

entire region. 

4.1.5 Air Photo Analysis Around The NED Claim 

Several different maps were produced from the study of the 
air photos. Note that HAP = High Altitude Photos, and LAP = Low 
Altitude Photos. 

W&ittles (1994) has produced a complete analysis of the 

_-______-________--_____________________-_-__ 

(1) Physical Features (HAP) 

Figure 9 shows the location and main features of the area 
-__-_______________--_--_-_ 

around the NED claim. Note in particular the proximity of the 
Afton Mine, and its nearby mill; facilities which would greatly 
reduce the cost of processing any ore from the NED claim. Road 
access is very good and the site is only a few kilometers from 
Kamloops. 

( 2 1  Major Lineaments and an Inferred Intrusive (HAP) 

The trends of the major lineaments on Figure 10 are NW, NE 
with some nearly east-vest. All the features shown are strongly 
expressed topographically, with the exception of AMEF as it 
crosses between SNRL and ANWF. The SNRL fault bisects the NED 
claim, effectively separating the greenstones in the south from 
the altered rocks to the north. AMEF, SNRL, and CCF (occupied by 
Cherry Creek) are inferred to set up extensional shearing forces 
in the triangle occupied by the northeastern half of the NED 
claim, making it a favorable location for mineralized deposits. 

------_-__------_--_____________________--_--------- 
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Beatot i  L a k e  

AFTON PIT 

\ --INGS POND 

Figure 3: PhysiGal Feature References from 
High Altitude Air Photo Analysis 
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I = Inferred Intrusive, 
P = Pond 
M = Meadow 

Figure l0:Major Lineaments and Inferred Intrusive 
Near the NED Claim from the 
High Altitude Air Photo Analysis 
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A circular feature is observed on the northern edge of the 
NED, just above the LCP. For the reasons discussed in Section 
4.5.2, this is inferred to be the expression of an intrusive body 
of Iron Mask Batholith rocks covered lightly by Nicola volcanics. 

(3)-Combined Major and Minor Lineaments (HAP) 

Figure 11 shows the numerous minor fractures that accompany 
the major faults. Overall, the minor fractures parallel the 
directions of the major faults, except in the triangle formed by 
AMEF, CCF, and SNRL. This will be discussed more fully in the 
following section dealing with LAP. 

_--_________-___________________________---_- 

( 4 )  Physical Features (LAP) 

The LAP provide more detail of the physical features (Figure 
-_----__---__--___-_-_-__--  

12). At this scale several meadows are apparent, some of which 
may have a geological significance as grabens. A l s o  evident on 
this scale are the old workings north of Ned Roberts Lake, which 
consist of a trench about 10 m long, and an incline 5 m deep. 
Other old working,have been found in the southwest corner of the 
claim, a pit or short adit exploring a large quartz vein in a 3 
to 4 m shear zone. This is visible on the air photos as part of a 
lar'ge rock fall. 

Note the proximity of the Afton Mine. 

( 5 )  Topographical Map for the NED Claim 

A transparency of the government topographical map 
(Figure 2) was prepared a the scale o f  the air photos and 
superimposed on the air photos. A topographical map was then d 
for the NED claim, expanded to 1 : 2 5 0 0 ,  plotted as Figure 13, and 
used during the geological field mapping. 

( 6 )  Major Lineaments and an Inferred Intrusive (LAP) 

The different nature of the southwest and northeast halves 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _  

of the NED claim are evident on this scale (Figure 14). In the 
southwest the SNRL fault i s  paralleled by the NNRL fault whlch 
seems to terminate abruptly on NRC2 at Ned Roberts Lake. Note 
that in Section 4.4.2 the magnetic results show that the fault 
must continiue to the southeast, but is hldden under overburden. 
Two faults to the south of SNRL (NRMF, and NRSF) are also 
parallel; NRMF may be interrupted by the north trending PC1 
fault, but all of these four parallel northwest trending faults 
are very definite topographical features. The land between these 
features is mostly solid rock, well exposed, s o  it is clear that 
this is structurally determined, and not the result of glacial 
geomorphology (see paragraph ( 6 )  above). 
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Figure 1l:Major and Minor Lineaments 
Near th’e NED claim from the 
High Altitude Air Photo Analysis 
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Figure 12:Physical Feature References 
On the NED Clalm from the 
Tnw A l t i t n d e  nlr P h n t n  b n ? l v \ C .  
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Figure 14:MaJor Lineaments and Inferred Intrusive 
On the NED Claim from the 
Low Altitude Air Photo Analysis 
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The northeast half of the NED has few major fractures, and 
is bounded by AMEF, CCF, and, SNRL. No series of fractures 
parallel to NNRL etc., has developed, suggesting different rock 
types, and/or different stress forces than are found in the 
bottom half. 

( 7 )  Combined Major and Minor Lineaments (LAP) 

Figure 15 shows further evidence of the different natures of 
the two halves of the NED claim. The minor fractures are related 
to the AMEF and CCF faults, and not the northwest trending 
faults. The curved fracture traces also suggest shallow fractures 
striking north and dipping to the east. Most other fractures 
appear to be vertical. The fracture pattern is more intense (more 
fractures per unit surface area). It is possible that the 
mineralizing solutions that formed the Afton deposits could 
migrate along AMEF to the vicinity of the NED claim, then 
permeate the many fractures on the northeastern half of the NED. 



Figure 15:Major and Minor Lineaments 
On the NED Claim from the 
Low Altitude Alr Photo Analvsis 
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4.2.1 General Procedures 
________________- - - - - - - -  

Summaries of detailed visual, physical property, and field 
observations are provided in Section 7.5 f o r  more than 120 
samples collected during the current field work. 

All samples were closely examined with a hand lens, hardness 
testers, etc., and a zoom microscope using 6 to 60 magnification. 
several samples were slabbed on a diamond saw s o  that the 
structure could be more easily examined at the higher powers. 

The samples were then divided into three groups: 

4 . 2 . :  Samples wltk Metallic MlneralizatiCiIi 
4.2.3 Highly Altered Rock Samples 
4.2.4 unminerallzed, Unaltered to Weakly Altered Rock 

The reader should once again note that the present writer is 
using a simplified igneous rock classification scheme (given in 
Section 7.61,  and microscopic, but not thin section, observations 
to label the rock samples collected during the field work. 

4.2.2 Samples with Metallic Mineralization 

Samples 

____________________- - - - - - - - -_ - - -_ - -__ - - - -  
Rocks of this type found on the NED claim may be summarized 

as follows (page numbers refer to the rock identification sheets 
in Section 7.5). These included vein samples and rocks with 
disseminated sulfides. 

(I) Vein Samples 

Sample Number 
_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _  
KN93W-124h141 

KN93W-OC2A 

KN93W-OC1C 

KN93W-18 

KN9 3W-13 

Page _ _ _ _  
MIN-1 

MIN-2 

MIN-3 

MIN-4 

MIN-5 

Vein Type Mineralization 

Carbonate Primary 
Chalcedony Azurite, Malachite, 

- - - _ - - - - - _ _ _ _ - _ _ _ _ _ _ _ _ _  

( 0 . 8 %  copper) 
( . 0 2  G/TONNE Gold) 

Quartz Chalcopyrite,Pyrite 
Carbonate secondary 

Quartz Chalcopyrite 
Carbonate 
Quartz-Sericite Hematite 
Carbonate 
Quartz Hematite 
Carbonate 
Quartz Hematite 

Azurite, Malachite 
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The last samples (p. MIN-5,-6) are typical of the many small 
barren quartz veins on the southwestern half of the NED claim. 

The first samples are from the epithermal alteration zone 
north of Ned Roberts Lake, and appear t o  be primary 
mineralization formed in a carbonate hydrothermal system, and not 
the result of sulfide weathering. 

Sample -0C2A is from a large 1 meter wide vein in Nicola 
volcanics. The copper carbonates appear to be secondary. The 
chalcopyrite masses are up to 30 mm in size. Sample -0ClC is a 
smaller version of -0C2A. 

the mountainous southern edge of the NED claim. This working was 
either a shallow adit or a extensive pit in a 3 to 4 m wide 
northwest trending shear zone in Nicola volcanics. The width of 
the vein itself could not be determined, but could occupy the 
whole of the shear zone as a mass or as irregular stockworks. 
This should be channel sampled and assayed for gold and copper. 

(2) Rocks With Disseminated Sulfides 

Sample Number Page Rock Type Sulfide Content 

Sample -18 was obtained from an old workings/mine high up on 

--_______--------------------------- 

________-- - - - - -  - - - - - - - - - -_ -__- -_-_-__  - _ _ -  
KN93W-194 MI -1 Porphyritic few % 

KN93W-l88B&C MI-2h3 Porphyritic few % 
Andes i te 

Andesite 

Andesite 

Porphyry 

Sample -194 was adjacent to the major fracture zone running 

KN9 3W-21B MI-4 Porphyr it i c up to 5% 

KN93W-6B MI -5 Felsic Feldspar few % 

through Ned Roberts Lake, as inferred from the air photos. It was 
somewhat brecciated, and contained pyrite to a few percent in one 
location. Chalcopyrite and specular hematite may also be present, 
but are minor. There was abundant epidote and some calcite. 

Samples -188B & C were from the southwest of Ned Roberts 
Lake and contained some pyrite, mostly disseminated, but making 
up one 25 by 5 mm mass. 

Sample -21B was adjacent to the unusual felsic feldspar 
porphyry (sample KN93W-21A), and showed small striated pyrite 
cubes comprising about 5% of a fracture face, as well as being 
disseminated in the rock mass. Some chalcopyrite may also be 
present. The epidote seems to be partially recrystallized. This 
sample might indicate that the felsic porphyry is an intrusive, 
but more field work would be needed to decide upon such a model. 

sample -21A. 
Sample -68 contains pyrite in a thin band, and is similar to 
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These rocks do not in themselves indicate a major 
mineralized zone; however, together they indicate nearby 
intrusive/hydrothermal activity. The more proximal mineralization 
occurs as one proceeds to the north to Ned Roberts Lake from the 
southern boundary of the NED claim. 

4.2.3 Highly Altered Rock Samples 

Most of the rocks in this area are altered to some extent, 
resulting in the introduction of chlorite and epidote, but there 
is one zone on the NED claim north of Ned Roberts Lake which 
shows a wide variety of alteration types over a relatively short 
distance that are typical of an epithermal system. These may be 
summarlzed as follows. 

Sample Number Page Rock Type Alteration Type _ _ _ _ _ _ _ _ _ _ _ _ _  - _ -_  - - - - - - - - - -__- -__- - -_ - -__  
KN93W-107,195, AR-1 Porphyritic ALT-1 

h 230 Andesite (grey) 
(lightly altered) 

Andesite (brown1 
KN93W-119,130 AR-2 Porphyritic ALT-2 

KN93W-l03,106, AR-3 
(heavily altered) 
Porphyritic ALT-3 

h 120,124, Andesite 
6 125,136, (red) 
h 138,151 (heavily altered) 

KN93W-3.23.24. AR-4 Carbonate ALT-4 
& iii;iii, Breccia 
h 136,146 

KN93W-103,105 AR-5 Carbonate ALT-5 
Alteration Zone 

Alteration Zone 

Intermediate Argillic 
(with Chalcedony) 

KN93W-4,37,103, AR-6 Chalcedony ALT - 6 

KN93W-140 AR-7 Advanced 

Alteration Zone ALT-I 
KN93W-139 AR-I Intense Argillic with 

Silicification 
Alteration Zone ALT-8 

(Two samples were obtained outside of the NED claim to help 
in the air photo interpretation part of this report). 

KCA9 3W-1 AR-8 Intermediate Epithermal 
Argi 11 ic to 
Alteration Zone Mes o t her ma 1 

Alteration Zone 
K93W-G AR-9 Carbonate 
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ALT-1 

These rocks were lightly altered grey Nicola porphyritic 
(feldspar) andesites. There was a slight illite clay smell, 
the amphiboles are altered to chlorite, the feldspars to 
ankerite ( ? I  accompanied by some calcite veinlets. The 
matrix remained a typical dark grey. These rocks are found 
on the edges of the main alteration zone north of Ned 
Roberts Lake (that is, at the contact between the isolated 
blocks of unaltered Nicola volcanics, and the epithermal 
alteration) and seem to represent the lowest temperature 
stage of alteration. 
ALT-2 
_ _ _ _ -  
These rocks were well altered grey Nicola porphyritic 
(feldspar) andesites. The feldspars were altered to ankerite 
( ? I ;  the matrix to ankerite and/or limonite ( ? I .  

These rocks 'were similar to those of the ALT-2 group, but 
the matrix appears to be hematite stained. Vuggy, 
crystalline, carbonate veinlets were also present in some 
samples. 

ALT-3 _ _ _ _ -  

ALT-4 _ _ _ _ -  
This breccia consists o f  about 20% reddish clasts (ALT-3 
rock fragments) with the remainder being carbonates: 
calcite, ankerite and dolomite ( ? ) .  
ALT-5 
___- -  
These are massive to crystalline carbonate vein materials, 
vuqgy,with cockscomb textures. Minor quartz, chalcedony, and 
sericite can be seen. The original rock texture is 
completely destroyed. 
ALT-6 
- -__-  
These are chalcedony vein material and come in various 
colors: red, pink, brown, and translucent grey. One brown 
vein shows an explosive, resealed, breccia pattern. Two 
other samples have highly altered red Nicola rock breccia 
clasts. The pink chalcedony probably indicates cinnabar 
mineralization (see Section 3 . 9 ) .  
ALT-7 _ _ _ _ -  
These samples show intense argillic alteration with some 
slliclfication. The alteration in sample -140 1s not 
widespread, most of the clasts and phenocrysts are brownish 
(carbonate?), and only a llmited amount of kaolinite 1s 
present. This is the same location where azurite and 
malachite is falrly common. 
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ALT-8 

Sample -139 is a typical epithermal jasperoid rock. It is 
intensely altered. All phenocrysts/clasts are completely 
altered to kaolinite. The matrix is almost completely 
altered to a translucent grey silica, and contains rounded, 
vuggy grains of chalcedony. 

Unlike the intense carbonation to the north of Ned Roberts 
Lake, in the south, calcite seems to be only lightly and 
irregularly dlstributed in the Nicola greenstones. 

The two sample from outside of the NED claim do not provide 
enough of a textural contrast to be vislble on the air p h o t o s .  

KCA93W-1 was collected on the CAMP claim for comparison with 
the altered rocks of the NED. The CAMP claim rock is believed to 
represent an advanced intermediate argillic alteration zone. 
Drilling (Boitard,, 1993) has returned extensive carbonate 
alteration, with mariposite. On the surface the rock has an 
unusual blue-green color, is well brecciated, with the clasts 
surrounded by calcite, quartz and ankerite veinlets, and other 
carbonate alteration. The original texture is almost completely 
destroyed, but gives the impression of porphyritic (amphibole) 
andesite. An attempt was made evaluate the mineralization to see 
how it compared to the alteration minerals found on the NED 
claim. Samples were treated in dilute HCL for several days, and 
initially reacted strongly. The suspected clay minerals did not 
swell in water. Judging by the odor and the color, the main clay 
mineral is probably illite. Quartz, sericite, ankerite, calcite, 
and possibly albite are the major minerals. Other carbonates such 
as dolomite may be common. Minor magnetite, and malachite were 
observed, and an occasional flake of specular hematite. 
Montmorillonite does not appear to be a major component, nor 
kaolinite. Chlorite and epidote likewise seem to be very minor. 

4.2.4 Unmineralised, Unaltered to Weakly Altered Rock 

(1) Rocks Outside The NED Used For Air Photo Identification 

Sample Number Page Rock Name Magnetic? Rock Type 

K93W-Al,Cl,C2 1-1 S yen i t e Strongly Igneous 

K93W-Dl 1-2 Microdiorite Strongly Igneous 

K93W-D2 1-3 Microdiorite Strongly Igneous 

K93W-E 1-4 Mlcrosyenlte Weakly Igneous 

- - -______-- -________-____--_-- -____-- - - - - -__-- - - - - - - - - - - - - -  

_ - - _ - _ _ _ _ _ _ - -  _---  _ _ - - - - - - - - - - - _ _ - _ _ - - - - - - - - _ 
I ntr u s  ive 

Intrusive 

I n t r us i ve 

Intrusive. 
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Sample Number 
_----____---- 

K93W-F 

K9 3W-M 

KW93W-1 

KCI9 3W-A, B 

KCU93W-11B 

K9 3W-Y, Z 

K93W-B, I, J 

K93W-Q 

KCU9 3 W - 1 

K93W-H 

K93W-G 

KXE9 3W-P-2 

K93W-AR-2 

h K,N 

K93W-AR-3 

KN93W-AR-1,O 

K93W-0-1 

KXE93W-P-1 

K93W-S 

K93W-R 

Page 

1-5 

1-6 

1-7 

1-8 

-_-_ 

1-9 

1-10 

1-11 

1-12 

1-15 

1-16 

1-17 

1-18 

1-21 

1 - 2 2  

1-25 

1-29 

1-32 

s-1 

s-2 

Rock Name Magnetic? 

Microsyenite Strongly 

Quartz Diorite No 

Quartz Diorite No 
Porphyry 
Mineralized No 
Quartz Diorite 

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

Porphyry 
Leucocratic 
Dyke 
Microdiorite 

Feldspathic 
Andes i t e 
Basalt 

Amygdaloidal 
Basalt 
Porphyritic 
Basalt 
Altered 
Andes ite 
Andesite 

Pinkish 
Porphyritic 
(Amphibole) 
Andes i te 
Grey 
Porphyritic 
(Amphibole) 
Andes i te 
Grey 
Porphyritic 
(Feldspar) 
Andesite 
Grey 
Feldspar - 
Amphibole - 
Pyroxene 
Porphyry 
Green 
Ash Tuff 
Tuffaceous 
Sandstone 
Argi 11 i te 

No 

Strongly 

Strongly 

Strongly 

S t r ongl y 

Strongly 

No 

No 

Strongly 

strongly 

Strongly 

Strongly 

No 

No 

No 

Rock Type 

Igneous 
Intrusive 
Igneous 
Intrusive 
Igneous 
Intrusive 
Igneous 
I ntr us ive 

Igneous 
I ntrus ive 
Igneous 
I ntr us i ve 
Igneous 
Extr us ive 
Igneous 
Extrusive 
Igneous 
Extr us ive 
Igneous 
Extrusive 
Igneous 
Extrusive 
Igneous 
Extrusive 
Igneous 
Extrusive 

Igneous 
Extrus ive 

Igneous 
Extr us i ve 

Igneous 
I nt rus ive 

Igneous 
Extr us i ve 
Sedimentary 

Sedimentary 
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Sample KCU93W-11B (p. 1-9) was collected on the CHU Claim. 
It is a very sugary dyke 10 - 2 0  cm wide and exposed for 5 - 10 
m. It fits the description of a leucocratic dyke rock very 
closely related to a granitic intrusion, and supports the air 
photo interpretation that places an underlying quartz diorite 
intrusive in this location, as do the samples on p. 1-6,-7,-8. 

discussed in Section 3.5 o f  this report. 

Section 3.3.2 of this report. 

Section 3.2 of this report. 

1-25, 1-29, 1-32, and S-1, have been discussed in Sectlanu 3 . 6 . 2  
and 3.6.4 of this report. 

The rock described on page S - 2 ,  has been discussed in 
Section 3.7 of this report. 

(2) Rocks on The NED Claim 

The rocks described on pages 1-1 to 1-5, and 1-10, have been 

The rocks described on page 1-11, have been discussed in 

The rock described on page 1-12, has been discussed in 

The rocks described on page 1-15 to 1-18 and 1-21, 1-22, 

Sample Number Page --_---------- - -__ 
KN9 3W-19 2 1-13 

KN9 3W-180 1-14 

K N 9  3 W -1 6 1-19 

KN93W-5,7,17, 1-20 
h 22,23, 
& 183,188 

KN93W-6,13,17, 1-23 
h 24,25,26, 
& 183,OClA 

KN93W-l02A, 1-24 

KN93W-104,107, 1-26 
h 122,123, 
& 230, 700N 

KN93W-8,14,184 1-27 

Rock Name 

Micr od ior i te 

Microdiorite 
Intrusive 
Breccia 
Light Green 
Andes i te 
Green 
Porphyritic 
(Amphibole) 
(Calcitic) 
Andesitr 
Green 
Porphyritic 
(Amphibole) 
Andesite 
(No Calcite) 
Green 
Porphyritic 
(Feldspar) 
Andes i te 
Grey 
Porphyritic 
(Feldspar) 
Andesite 
Green 
Por ph yr i t i c 

- - - - - - - - - 
Magnetic? 

strongly 

strongly 

- - - - - - - - - 

No 

No 

NO 

No 

Strongly 

No 

Rock Type 

Igneous 
I ntrus i ve 
Igneous 
Intrusive 

Igneous 
Extrusive 
Igneous 
Extrusive 

- - - - - - - - - 

Igneous 
Extrus ive 

Igneous 
Ex t r us i ve 

Igneous 
Ext rus i ve 

Igneous 
Extr us ive 

(Feldspar, Amphibole, Pyroxene) 
Andesite 



Sample Number 
______------- 

KN33W-137 

KN93W-21A 

KN33W-20 

KN93W-102C 

KN33W-182 

KN33W-OClD, 18 

KN33W-OC1B 

KN33W-100,193 

KN33W-190 

Page _ _ _ _  
1-28 

1-30 

1-31 

1-33 

1-34 

M-1 

M-2 

M- 3 

s-3 

5 4  

Rock Name Magnet lc? 

Black Strongly 
Fe Id spar - 
Amph i bo 1 e 
Porphyry 
Felsic NO 
Feldspar 
P or phyr y 
Quartz-Eye No 
Rhyolite 

Lapilli 
Ash Fall 

Grey No 
Sandy Tuff 

Chlorite Moderately 
Sericite 
Schist 
Meta-Rhyolite No 

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

Green NO 

TUf f 

Rock Type 

Igneous 
Ext r us i ve 

- - - - - - - - - 

Igneous 
Extrusive? 
Intrusive? 
Igneous 
Extrusive 
Igneous 
Extrusive 

Igneous 
Extrusive & 
Sedimentary 
Metamorphic 

Metamorphic 

Meta- No Metamorphlc 
Porphyritic 
Andes i te 
Nicola Basal No sedimentary 
Conglomerate 

Some general comments can be made about this collection of 
samples. There is a distinct change in the geology as one crosses 
the fault zone running through Ned Roberts Lake. South of this 
line one finds the various types of Nicola greenstones, to the 
north there are black and grey intrusive and porphyritic 
(feldspar) andesites/basalts, intermixed with the altered rocks. 
There may be some fine grained intrusive rocks in between these 
two groups. The northern unaltered rocks are also distinctive in 
being strongly magnetic. Only one southern rock ( p .  M-1 - a 
metamorphic rock) showed any magnetism and this was quite weak. 

A detailed discussion of the various samples follows. 

(a) Intrusive Rocks on the NED 
____________- -__ - -____________  

( 1 )  Microdlorites 

There is some question as to the extent of the intrusive 
rocks found on the NED. Although the outcrop area of 
KN93W-180 is quite good (10 m by 10 m), and the hand 
specimens are strongly magnetic, the magnetic surveys which 
partly overlap into this area do not appear to affected (see 

_ _ _ _ _ _ _ - _ _ _ - _ _ _ _ -  
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Section 4.5.2 (3)). This could indicate that only a large 
piece of float is present. The outcrop o f  KN93W-192 was very 
limited but appeared very angular, and showed no signs of 
glacial transport; however, the magnetic map also does not 
indicate the presence of this very magnetic rock. 
Sample 192 (p. 1-13] is very similar to K93W-Y,-Z discussed 
in Section 3.5.2.2, which are intrusive Sugarloaf 
microdiorite rocks, but 192 is slightly softer, and greener 
in color. 
Sample 180 ( p .  1-14] has some aphanitic matrix and some 
microdiorite sections (similar to sample 192) with 
brecciated clasts. It appears to be an intrusive breccia. 
( i i )  Possible Intrusive Porphyries 

Samples collected by Holcapek (1970) at the same site as 
KN93W-700N were reported as microdiorites, whereas 
KN93W-700N is called a grey porphyritic (feldspar) 
andesite/basalt in this report. The present writer did, 
however, find some microdiorite sections in the samples 
collected at this location (see p. 1-26). The magnetic map 
is anomalous at this location. 
KN93W-21A (p. 1-30) is possibly an intrusive as well, hiit 
occurs in the southwestern half of the NED and is a 
greenstone. The area has not been examined closely enough to 
reach any definite conclusions. It is described in paragraph 
(c) (v) following. 

_---___--____---___--_---------__- 

(b) Nicola Volcanic Rocks on the Northeastern Half of the NED 
_--___-___-_-__--_-_____________________~~------~-------_----  

( i )  Grey Porphyritic (Feldspar) Andesite or Basalt 

KN93W-104A,-107A,-122B,-l23,-230,-700N (p. 1-26) are 
strongly magnetic, with some calcite. White feldspar 
phenocrysts make up 15-20% o f  the rock, although 
occasionally these are indistinct and brownish (ankerite?). 
There are some reddish breccia fragments, and sample -7OON 
showed some distinctly microdiorite sections. 
(ii) Black Feldspar-Amphibole Porphyry 

KN93W-137 (p.1- 28) is a mafic rock, strongly magnetic. 
Calcite is common, and one calcite vein with siderite walls 
was observed. The matrix is very fine grained, having a near 
glassy appearance. There are about 15-20% dark grey, 
translucent, feldspar phenocrysts, with many crystals zoned. 
Amphiboles make up 5-10% of the rock, but may be partially 
converted to chlorite. This sample is strongly magnetic. 

_---___---___----__---------------_--------------- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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(c) Nicola Greenstones on the Southwestern Half of the NED 
_________-___-___--_-----_--_------------_---_----------_- 

(i) Green Andesite 

KN93W-16 (p. 1-19) is a light green, non-magnetic, very fine 
grained andesite. Some calcite present. 
(ii) Green Porphyritic (Amphibole) Andesites 

KN93W-5,-7,-17A,-22,-23,-183,-188A (p. 1-20] are nonmagnetic 
rocks with 10-20% amphibole ( ? )  phenocrysts, and only 
occasional feldspar phenocrysts. The amphiboles may be 
partially or  completely converted to chlorite, and there is 
abundant calcite and epidote. Some minor sulfides. 
KN93W-6B,-l3,-17B,-24,-25,-26,-183,-OClA (p. 1-23]. These 
rocks are the same as those in the preceding paragraph but 
do not have any calcite. Some minor sulfides. 
(iii) Green Porphyritic (Feldspar) Andesite 

KN93W-102A (p. 1-24] is a dyke-like or layered rock, 
microdiorite' in appearance in some sections. The rock is 
nonmagnetic, and contains 5 to 15% white feldspars. Rock 
alteration is evident in the indistinct appearance of both 
the feldspar grains and the ferromagnesian mineral 
(chlorite?), a definlte illite clay smell, and the presence 
of epidote; there is, however, only minor calcite present. 
(iv)Green Porphyritic (Feldspar,Amphibole,Pyroxene) Andesite 

KN93W-8,-14,-184 (p. 1-27) are nonmagnetic, contains about 
15% feldspars, and 5-20% amphiboles and pyroxene. No calcite 
is present, but there is abundant epidote in the matrix. 
Disseminated pyrite is present in both samples, and 
chalcopyrite in sample -184. 
(v) Green Felsic Feldspar Porphyry 

KN93W-21A (p. 1-30) is a light green sample composed of 
about 30% white to clear, mostly K-feldspar, phenocrysts. 
Feldspathic minerals ( ? )  made up 5 % .  Minor secondary quartz 
was present in veinlets. There was a trace of pyrite. A very 
fine grained epidote matrix made up the remaining 65% of the 
rock. Possibly an intrusive. 
(vi) Greenstone Tuffs 

KN93W-l82,-102C ( p .  I-33,-34) are nonmagnetic rocks with 
calcite and epldote. Traces of sulfides are present and 
layering 1s evident. 102C has 2-3 mm clasts showing impact 
crater structures. 182 has a sandy texture. 

_ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _  

-_----_---__---__-______________________---_ 

__-_______-___-_________________________---  

-____-__-_______-___-----_---_--_-------_---_--------_--_-_- 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

_ -_ -_ -__ -____-_ - - -__ -  



(d) Other Nicola Rocks on the Southwestern Half of the NED 
_____________-__c---------___-------____-_-__--______----- 

(a) Rhyolite 

KN93W-20 (p. 1-31] is a white, aphanitic, rock with 
occasional 1 mm quartz grains. Although this was near a 
contact o f  the green felsic feldspar porphyry - which is 
possibly an intrusive - (see paragraph (c) (v) preceeding ) 
and (3), and has a slight illite clay smell, it does not 
appear to be an alteration zone because no relic structures 
could be found in the sample. 
(b) Metamorphic Rocks 

- -_________-  

. . . . . . . . . . . . . . . . . . . . .  
The foll.?,tlOn it1 KN93W-l9,-100,-193,-@ClB,-OClD ( p .  M - 1 ,  
M-2, M-3) appears to be the result of shearing. The types 
range from meta- porphyritic andesites, and meta rhyolites, 
to chlorite-sericite mylonites. Chlorite, calcite, 
sericite, and quartz seem common, in addition to the usual 
Nicola minerals: feldspars, epidote, amphibole, and 
pyroxene. Th'ese are probably very localized around shear 
zones. 
(c) Sedimentary Nicola Rocks 

Two well rounded float ( ? )  boulders of a sedimentary rock 
were also found on the NED claim (KN93W-190, p. S-1). This 
rock is a conglomerate very similar to that observed to the 
SE of Knudsford. The clasts are well rounded pebbles and 
cobbles 1 to lOcm in size, consisting of argillite and a 
distinctive reddish feldspar porphyry. The matrix is a very 
angular mix of various rock and mineral fragments, including 
some amphiboles. This is probably the basal member of the 
Nicola Group (see Cockfield, 1961, p.8 and 13), and the 
sample is probably glacial float. 

_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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4 . 3  GEOCHEMICAL ANALYSIS 
- -__---___--__-____-_-__ 
4 . 3 . 1  General -___--_--_--_ 

No new analysis were obtained during the current field work. 
Previous data was, however, revaluated in the context of  the new 
field information. The results quoted by Whittles (1990) are now 
seen to be consistent with the epithermal zone proposed. As, Ag, 
Cu, and Bi were anomalous in soil and rock samples at scattered 
locations in the western protrusion of the epithermal zone on the 
northeastern half of the NED. 

the best assay giving about 0.8% copper and 0 . 0 2  G/TONNE gold, in 
the same location primary azurite and malachite were found. 

for the NED claim, and will be discussed in the following Section 
4 . 3 . 3 .  

4 . 3 . 2  Earlier Geochemical Maps 

As, Cu, and Sb were observed around the old workings, with 

A detailed alteration classification scheme has been set up 

- -__---___---___--___--_----__ 
The geochemical surveys of Holcapek (1970) and Reed (1976) 

As noted in Whittles (19901, the Holcapek map was a soil 
are the only published maps covering the current NED claim. 

copper survey and showed an erratic "bulls-eye" pattern typical 
of surveys improperly carried out; however, it is possible that 
the erratic nature of epithermal deposits could produce this 
pattern with the copper values (copper, alone, is not the best 
choice to evaluate an epithermal deposit; in any case, the 1970 
survey d i d  not have this objective in mind). A comparison of 
Holcapek's copper geochemistry and magnetic maps do indicate that 
most of the copper anomalies coincide with the magnetic highs, or 
with the unaltered Nicola rocks in the epithermal zone (see 
Section 4 . 4 ) .  This suggests that either the Nicola rocks are 
richer in copper than the epithermal carbonate mineralization, or 
that the Nicola rocks have partially reacted with the epithermal 
solutions in such a way as to cause the deposition of copper. The 
first alternative is well supported by two previous analysis of 
unaltered Nicola rocks (Whittles, 1990; Samples KN90W-1 and - 2 2 )  
which were anomalous in copper. Most of the altered (epithermal) 
samples were not anomalous in copper but were in other epithermal 
elements. Those altered (epithermal) samples that were anomalous 
in copper were from the region right around the azurite and 
malachite showings at the old workings. 

The Reed map had very few copper anomalies on i t ,  and on the 
NED claim only a low level one just west of the old workings 
(adjacent to the azurite and malachite veinlets). 

A proper soil epithermal I C P  survey should be considered in 
future work aimed at providing a more detailed exploration model 
(after some preliminary drilling). 
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4.3.3 Geochemical Alteration Classification f o r  the NED 

Alteration on the northeastern half of the NED was 
extensive, and appears to have occurred along fracture zones that 
originally existed in the grey to black Nicola rocks. The 
alteration has been s o  extensive that only isolated blocks of the 
original rock remains. The following alteration types were 
ldentlfied during the current study. Note that those identified 
by the abbreviations ALT-1, etc., were collected on the 
northeastern half of the NED claim and have been discussed in 
Section 4.2.3. The sericitic alteration type has not been found 
as a clearly discernible separate type on the NED, but seems to 
be a major component on the CAMP clalm. It may also exist on the 
NED, because intermediate arglllic and advanced argillic zones 
have been noted; serlcltlc alteratlon is usually consldered to be 
between these two in terms of intensity. 

(1) Propylltic Alteration 

Many of the rocks in the Kamloops area show widespread 
propylltlc a'lteratlon, with the formation of epldote, 
chlorite, and also calcite which occurs as veinlets and 
disseminated grains. Particularly affected are some of the 
Nicola volcanics with the extensive greenstone formation 
that one finds in the southwestern half of the NED claim. 
( 2 )  Alteration Type ALT-1 

The rocks on the northeastern half of the NED that fit this 
classification are lightly altered grey Nicola porphyritic 
(feldspar) andesltes. There is a slight llllte clay smell, 
the amphiboles are altered to chlorite, the feldspars to 
ankerite ( ? I  accompanied by some calcite veinlets. The 
matrix remained a typical dark grey. These rocks are found 
on the edges of the main alteration zone north of Ned 
Roberts Lake; that is, at the contact between the isolated 
blocks of unaltered Nlcola volcanlcs, and the eplthermal 
alteration zones. This alteration type seems to represent 
the lowest temperature stage. 
( 3 )  Alteration Type ALT-2 

These rocks were well altered grey Nicola porphyritic 
(feldspar) andesltes. The feldspars were altered to ankerlte 
( ? ) ;  the matrix to ankerite and/or limonite ( 1 ) .  
(4) Alteration Type ALT-3 

These rocks were similar to those of the ALT-2 group, but 
the matrix appears to be hematite stained. Vuggy, 
crystalllne, carbonate velnlets were also present In some 
samples. 

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

------_____--_____-_-_---- 

_ - - - - - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _  

- - - - - - -__________-____-- -  



6 0  

( 5 )  Alteration Type ALT-4 

This breccia consists of about 20% reddish clasts (ALT-3 
rock fragments) with the remainder being carbonates: 
calcite, ankerite and dolomite ( ? ) .  
(6) Alteration Type ALT-5 

These are masslve to crystalline carbonate vein materials, 
vuggy, with cockscomb textures. Minor quartz, chalcedony, 
and sericite can be seen. The original rock texture is 
completely destroyed. 

-------------__-__-_-____ 

----------__-___--_______ 

( 7 )  Alteration Type ALT-6 
_ _ - _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _ _ _  
These are chalcedony vein material and come in various 
colors: red, pink, brown, and translucent grey. One brown 
vein shows an explosive, resealed, breccia pattern. Two 
other samples have highly altered red Nlcola rock breccia 
clasts. The pink chalcedony probably indicates cinnabar 
mineralization (see Section 3.9). 
(8) Alteration Type ALT-7 (Intermediate Argillic) 

Some samples on the NED show argillic alteration with the 
formation of some chalcedony. The alteration is not 
widespread, most of the clasts and phenocrysts are brownish 
(carbonate?), and only a limited amount of kaolinite is 
present. This is the same location where azurite and 
malachite is fairly common. 
( 9 )  Intermediate Argillic to Sericitic Alteration 

-------_______-__-_-____________________--_--____ 

The rocks found on the CAMP claim are believed to represent 
an intermediate argillic to sericitic alteration zone. On 
the surface the rock has an unusual blue - green color, is 
well brecciated, with the clasts surrounded by vuggy, 
crystalline calcite, quartz and ankerite veinlets, and other 
carbonate alteration. The original texture is almost 
completely destroyed, but gives the impression of 
porphyritic (amphibole) andesite. The main clay mineral is 
probably illite. Quartz, sericite, ankerite, calcite, and 
possibly albite are the major minerals. other carbonates 
such as dolomite may be common. Minor magnetite, and 
malachite were observed, and occasional flakes of specular 
hematlte and possibly mariposite. 
(10) Alteration Type ALT-8(Advanced Argillic/silicification) 

These rocks are typical epithermal jasperoid rocks. All 
phenocrysts/clasts are completely altered to kaolinite, 
which makes up about 40% of the sample. The matrix 
(approximately 558 of the sample) 1s almost completely 
altered to a translucent grey silica, and contains rounded, 
vuggy grains of other forms of chalcedony. Calcite is minor. 
Some quartz, serlcite, and pyrite are present. 

-________-_-____-_-____-----_-----__--_--__--_------_-__-__- 
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4 . 4  GEOPHYSICAL ANALYSIS 
________________- - - - - - - -  
4 . 4 . 1  Air Magnetic Maps 

4.4.1.1 Regional Considerations 

creek and 5216G, Kamloops) were analyzed to give additional 
information in the process of choosing exploration models for the 
NED claim. These maps were discussed in detail in Whittles ( 1 9 9 2 )  
and show the following features. 

________________-- - - - - -  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ c _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Portions of two air magnetic maps (GSC Maps 5217G, Cherry 

(1) Intrusive Rocks 

The nearby Iron Mask Coast Intrusive zones are marked by 
strong magnetic highs (3000 to 5000 gammas), and are 
strongly oriented in a northwesterly direction, which 
parallels the outcrops of these rocks. 
The Coast Intrusive Rocks shown on Cockfield's (1961) 
geological map i n  the southeast corner of air magnetic map 
5217G (120 deg. 50 min. to 121.00 deg., and 50 deg. 30 min. 
to 50 deg. 35 min.) have a magnetic signature very similar 
to that of the volcanic rocks discussed in ( 3 )  following. 
The Central Nicola Batholith is, however, quite nonmagnetic 
both on the air photos and in hand specimens (Sample 
K93W-MI. Samples with the same characteristics as this 
(KW93W-1, and KCU93W-A h B ) ,  found to the west of the NED 
claim on the CHU and WOOD claims were also nonmagnetic. This 
area is also nonmagnetic on the air magnetic maps. 
(2) Metamorphic Rocks 

Immediately to the west of McLeod Lake, an irregular series 
of highs (2000-3000 gammas) and lows are found in the same 
location as metamorphic Paleozoic rocks on Cockfield's 
(1961) geological map. These rocks may be metamorphosed 
Cache Creek Group sedimentary rocks. 
( 3 )  Volcanic Rocks 

The magnetic signatures of the Nicola Group Volcanic rocks 
are very subdued to the south and east of the NED claim. 
This is not surprising since most hand specimens are 
nonmagnetic. 
The Kamloops Group volcanic rocks are strongly magnetic, as 
arc volcanic rocks of uncertain age (rock type 8 of 
Cockfield, 1961); all show the usual irregular bull's-eye 
patterns (with highs of 4000 gammas, and lows of 2000 
gammas). The trends are mostly northerly, but some show 
north-northwest, and others northeast tendencies. 
Most of the Valley Basalt outcrops are strongly magnetic and 
show as target - like anomalies. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  

. . . . . . . . . . . . . . . . . . . . .  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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( 4 )  Structural Features 

These features were inferred from the alr photos, magnetic 
maps (using trends and lows), topographical features (creek 
bed trends, spring fed? lakes), and some structural features 
of Kwong (1987). Maps are available in Whittles (19921. 
The most northerly of the northwest trending features is 
made up by joining two of Kwong's (1987) inferred fault 
lines, but ignoring hls more southerly continuation at the 
location marked by ( - - ? - - ? - - ) .  Kwonq's inferred continuation 
is not supported by either magnetic or topographical 
features. 
The south central, north trending fault of Kwong ( 1 9 8 7 )  is 
likewise not expressed magnetically, nor topographically. 
Three more northwest trending faults can be inferred from 
magnetic trends and lows, as well as the locations of lakes. 
Three northeast trending features, along with the 
northwestern trending features seem to mark off a magnetic 
(low) basin, extending from the north end of the Central 
Nicola Batholith, over across the south end of the NED 
claim. 
Two north trendinq features are present to the northwest of 
the CHU Clalm-one penetrating the west edge of the clalm as 
inferred from the air photos, the other further to the 
northwest, faulted into two segments. Fault movements can be 
inferred as the east sides of the faults being the upthrown 
sides. This type of movement would be help to bring the 
Central Nicola Batholith rocks near to the surface under 
the CHU Claim. 
(5) Summary of Magnetic Map Features Around the NED claim 

_ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _  

(a) South of the Shear Zone 

As can be seen on the magnetic map (Whittles, 1992) the area 
from the north end of the Central Nicola Batholith, over 
across the south end of the NED claim, is slgnlflcantly 
different from most of the surrounding map area 
(particularly that to the west, north, and south). The 
magnetic map is essentially flat from Beaton Creek on the 
west to the Stake and McConnell Lakes to the east. There is 
a slight low on Cherry Creek, and a slight east-west high 
trend across the CHU Claim. 
The only comparable magnetic signatures are found in the 
Cache Creek Group outcrop zones to the east of Kamloops 
(Cockfield, 1961, and GSC Magnetic Map 5216G3, and the 
Central Nicola Batholith stretching to the south. While the 
metamorphic rocks to the southeast of the CHU Claim magnetic 
basin are possibly metamorphosed Cache Creek Group rocks, no 
Cache Creek rocks have been found to the west. On the other 
hand, rock very similar to the Central Nlcola Batholith 
rocks have been found both on the CHU and WOOD clalms (see 

---------__----___--_______ 



63 

Figures 3 and 5). These features strongly suggest that the 
magnetic low basin to the south and southeast of the NED 
claim is the result of Central Nicola Batholith intrusive 
rocks beneath a thin mantle of Nicola Group volcanics. 
(b) North of the Shear Zone 

North of the NED claim the magnetic field is marked by the 
strong magnetic hiqhs (3000 to 5 0 0 0  sammas) of the nearbv 

- -___________--------- - -___ 

Iron Mask-Coast Intrusive zones which are in a northwesterly 
direction. 
(c) Transition Zone 

The shear zone marks a transition between the Iron Mask 
Batholith magnetic highs and the lows of the magnetic basin 
south of the NED. The magnetic intensity drops by about 1000 
gammas over this zone (see Figure 16). The ground 
magnetometer survey discussed in the following Section 4 . 4 . 2  
shows that the zone is not a simple smooth decline as 
appears on the air magnetic map, but is a zone of irregular, 
and highly variable, changes that seem to mark off isolated 
unaltered bl'ocks of magnetic, grey to black, Nicola rocks, 
from the highly altered rocks surrounding them. 

_ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - _  

4 . 4 . 1 . 2  Local Alr Magnetic Map Considerations 

coincides with a circular air photo feature situated just on the 
western side of the northern edge of the NED claim above the LCP 
(see Figure 16), and extending into the south part of the MASKAM 
claim (see Figure 3 ) .  This anomaly is over 3000 gammas in 
intensity, and is interpreted to be an intrusive body (see Figure 
10) similar in composition to the Irun Mask rocks. Since the 
lntrusive 1s buried under overburden and some volcanic flows, the 
magnetic field intensity of the inferred intrusive is well within 
the range of 3000 to 5 0 0 0  gammas found over the Iron Mask 
Batholith. 

Note also that the shape of the anomaly appears to be 
connected to the Iron Mask Batholith anomalles, and to be shaped 
by the AMEF fault that cuts across the top of the NED claim on 
its way to the Afton Mine pit (see Figure 10). The AMEF fault 
appears to truncate the z.~oi . i thern side of the anomaly. 

notes : 

_ -____________________- - - - -__ -__ -_____- - - - -__  
One of the magnetic anomalies shown on GSC Map 52176 

sanders ( 1 3 7 2 )  h a s  also suggested this possibility. He 

'I A marked magnetic high and general broadening of the 
gradient coincident with the location of the ground I.P. 
anomaly supports the possibility of a local near surface 
intrusive condition." 
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i ne 

Contour Intervals in Gammas 

Figure 16:Alr Magnetic Map Altered to the same Scale 
As the High Altitude Air Photos 
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4 . 4 . 2  Local Ground Magnetic Map Considerations _____________- -__________________________- -_ - -  
Although no new magnetic ground surveys have been completed 

by the present writer, older information may now be rescaled to 
match the detailed geological map produced in this report. The 
data was obtained from Holcapek (19701, whose original map is 
reproduced, with the NED claim outlined, as Figure 17 in this 
report (note that 4 0 0  feet = 122 m). The Holcapek map was also 
expanded to a scale of 1:2500 to match the topographical and 
geological map scales (Figure 18). 

The results are most interesting. On Figure 18, one finds 
that the magnetic high values help to define the unaltered Nicola 
porphyries in areas under soil cover, the less magnetic values 
coincide with the epithermal zones, and the lowest with the 
greenstones, south of the NNRL fault. The unaltered porphyrles 
and magnetic highs also lie in between the fractures inferred 
from the air photos, supporting the idea that epithermal 
mineralizing solutions penetrated along these fractures and 
altered the nearby rock, leaving some unaltered rocks which were 
farther away. 

Figure 17 is' also most useful when used in conjunction with 
the air photo results. It is evident that to the northwest the 
nature of the geology does not change greatly, from what is 
observed on the northeastern half of the NED; that is, in the 
position of the inferred intrusive stock above the LCP, the 
covering rocks are a mixture of epithermal alteration and 
unaltered Nicola porphyries. The magnetic nature of the deeper 
intrusive would not show up on the ground survey which emphasizes 
near surface rock magnetism; however, it is possible that some of 
the magnetic high values are the result of intruslve r o c k s  
reaching the surface, and it is at those locations one should 
search for such rocks. It is also interesting to note that the 
southeast of the magnetic map is more consistently high in value, 
suggesting that the farther away from the inferred intrusive, the 
less altered the Nicola volcanics. 

The magnetic map a l s o  helps to clarify the nature of the 
NNRL fault. This faiult appears to terminate abruptly on the east 
side of Ned Roberts Lake on the air photos, but clearly continues 
on the magnetic map. There is a very faint trace on the air 
photos, but glacial drift does seem to have obscured its 
location. Farther to the southeast the trace reappears clearly on 
the air  photos. 

4 . 4 . 3  VLF-EM Information 
- - - - -____-- - - - -_____--__ 

One should point out that surveys which use the Seattle 
Washington VLF transmitter station, located to the southwest, 
will favor the northerly to northeasterly features. If the 
Cutler, Maine station is used the northwesterly trending 
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fractures will be emphasized. Ideally both stations should be 
used to get a complete picture. Only one author has published 
VLF-EM data that covers the NED claim. 

The VLF-EM map of Reed (1976) was expanded in scale and 
plotted as Figure 19. A Crone Radem unit was used at a frequency 
of 17.8 KHz from Cutler Maine (NNA). The data was Fraser Filtered 
(Fraser 1969, and 1971). The results largely coincide with 
certain of the inferred air photo fractures, showing several 
northwest trending ones and one northeast fracture. The largest 
northwest anomaly marks a contact with unaltered Nicola rocks and 
a very silicified portion of the epithermal alteration zone (Reed 
interpreted this as a contact with Kamloops rocks). 

One stronger anomaly (250 m northwest of the west end of Ned 
Roberts Lake), and one very weak northeast trending VLF-EM 
anomaly, are found on Reed's map. These do not agree with any of 
the air photo inferred northeastern fractures, but as was pointed 
out above the VLF-EM station used is blind to all but the 
strongest of the northeastern features. The northeastern 
fractures plotted on the geological map (Figure 25) were inferred 
from both the air photos and the magnetic map, Figure 18. 

4 . 4 . 4  Induced Polarization Information 
...................................... 

Sander (1972) has reported some I . P . ,  S.P., and apparent 
resistivity data that cover part of the NED claim. This map has 
been rescaled and plotted as Figure 20. The procedures etc., are 
given in Assessment Report 3593; Sander considers chargeability 
values of 8 to 12 to be significantly. Some general trends are 
suggested. A chargeability zone runs NW/SE in the vicinity of the 
NW end of Ned Roberts Lake, then swings directly north for 
several 1000 feet. 

puzzling, as this occurs on the crest of a knoll, is the site of 
an S.P. high (rather than an expected negative value), and does 
not correspond with any apparent resistivity, air photo, 
magnetic, geological, or geochemical data. 

significant, and will be discussed in the next section. 

north end of Sander's surveyed area, north of the northern NED 
claim boundary. The distortion coincides with the inferred 
location of the AMEF fault. The air photo trace of thls fault is 
very obscure in this vicinity, but its presence seems to be 
reinforced by the I . P .  survey. 

The 1989 I.P. survey (Whittles, 1990) suggested possible 
mineralized zones in two locations southeast of the NED LCP. This 
is now though to be unlikely, and these anomalies are more 
probably related to clay in the SNRL, and NNRL faults. Other 
geophysfcal surveys may help to clarify this. 

The anomalous readings near Ned Roberts Lake are somewhat 

The next more northerly I.P. anomaly seems to be very 

one very elongated, somewhat d i - t i i r t e d  anomaly ex i s t - ,  at the 



6 7  

4 . 4 . 5  Apparent Resistivity Information ________-----______----___-----__----_ 
Apparent resistivity results (Figure 21) suggest a high 

(not a low as suggested in Sander's report summary) anomaly in 
one location matching an I.P. chargeability high. About 2000 feet 
north of the west end of the lake, a resistivity high coincides 
with the chargeability high that is adjacent to the old workings, 
the extensive carbonate and chalcedonic alteration, and the 
primary copper carbonate mineralization. 

a more mineralized zone (eg. possible disseminated sulfides 
indicated by a chargeability high zone). Since sulfides do not 
seem to be a factor on the surface, it is possible there is a 
deeper, northerly running mineralized zone, which is silicified 
(giving the higher resistivity values), as are the rocks on the 
surface. 

4 . 4 . 6  Self Potential Information 

One might expect that a resistivity low would correspond to 

___-----___----____----__-----__ 
Two reports have provided some S.P. data. sanders (1972) 

report data has been rescaled as Figure 2 2 .  As noted earlier, the 
exact method of plotting of the data is unclear, but seems to be 
consistent with the other data. Only negative values are 
considered important, and again an anomaly coincides with the 
chargeability high that is adjacent to the old workings, the 
apparent resistivity high, the extensive carbonate and 
chalcedonic alteration, and the primary copper carbonate 
mineralization. 

A second S.P. anomaly coincides with the south end of the 
most northerly I.P. anomaly, and a second S.P. anomaly with the 
north end. The two S.P. anomalies seem to be split by the AMEF 
fault. 

The positive S . F .  values are generally considered to be the 
result of certain organic conditions, o r  the setting of the base 
level of the voltage. I f  one were to reset the base level so that 
all S.P. value were 0 volts o r  less, the three northerly 
anomalies would have values in the -60 range, which would be a 
good indication of mineralization. The positive anomaly near Ned 
R o b e r t s  L a k e  woiuld become a - 2 0  millivolt value. This is not a 
large anomaly, but since there is an I.P. anomaly also present, 
it m3ke this area worthy of further work. 



4 . 5  GEOLOGICAL MAPPING 
. . . . . . . . . . . . . . . . . . . . . .  
4.5.1 Regional Mapping 

A general geological map of the area south and southwest of 
Kamloops was obtained by use of high altitude air photos, coupled 
with geological field w o r k  in selected locations. The objectives 
were the following. 

- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

(1) To determine if the Ned claim was in a special 
geological structural environment. Current published maps 
suggest it is in a unbroken sequence of Nicola volcanics. 
(2) To determine the possibility of intrusive bodies on or 
around the NSD claim, but south of the Iron Mask Batholith. 
Current published maps indicate that the nearest mapped 
intrusives to the south are at Dominic Lake directly to the 
south of the NED, or the Central Nicola Batholith to the 
southeast. (The Iron Mask intrusive rocks are, of course, 
just a short distance to the north of the NED claim). 

Three geolcg’ical maps were produced i n  the present work: 

(1) Generalized Inferred Geology, High Altitude Air Photos. 

(2) Generalized Inferred Geology, Low Altitude Photos. 

( 3 )  Detailed Geology of the NED Claim on a Scale of 1:?500 

(Approximately 1:70,000-see Figure 23) 

(Figure 24). 

(Figure 25). 

Part of the regional map (1) can be seen on Figure 23. To 
the northeast lie the Cherry Creek and Iron Mask Batholith rocks, 
separated by Kamloops volcanic rocks. To the southwest, one finds 
greenstones (at least to the south of the AMEF fault; the present 
writer has not examined the area to the north of AMEF, and the 
west of SNRL fault). The area in between SNRL and ANWF faults has 
been interpreted as a shear fracture zone, caused by right 
lateral fault movements, resulting from plate tectonic movements 
off the coast of B.C. The degree of crushing is uncertain since 
most o E  this area is i:nder c o v ~ r ,  with few oi:tcrop.;; hawever, 
crushing may be common and, as is the case on the NED claim, this 
may be accompanied by alteration, along the fractures. 

4.5.2 Geological Mapping on the NED 

This mapping is referred to in ( 2 1  and ( 3 )  above. (2) 
(Figure 24) was obtained from air photos, and ( 3 )  (Figure 25) 
from field work and the examination of collected samples (Section 
4.2). There are several zones that can be distinguished. 
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Cherry Creek 
Ba tho1 i t h  

Flgure 23:Generallzed Inferred Geology 
High Altitude A i r  Photo Scale 
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Figure 24:Generalized Inferred Geology 
LOW Altitude A i r  Photo Scale 
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(1) Shear Zone _ _ _ _ _ _ _ _ _ _ _ _ _ _  
In the area examined on the NED claim, in the shear zone 

noted earlier, many cross fractures were observed on the air 
photos, and on the ground, and considerable brecciation was also 
noted. This is interpreted to be the result of extensional 
movements between the major inferred faults SNRL, AMEF, and CCF. 
These movement appeared to have opened up the minor fractures 
(Figures 15 and 251, and allowed hydrothermal solutions to enter 
and extensively alter the country rock (mostly grey to black 
porphyries and porphyritic andesites or basalts). As noted 
earlier, this is a very attractive mineral exploration target 
area. 

( 2 )  Greenstones ______- - - - -____ 
Although parallel faults have developed in the greenstones 

to the south of SNRL, no extensively altered zones were found, 
and the mineralization appears to be a more a distal, cooler, 
quartz veining, with minor hematite. 

( 3 )  Mineralized Greenstone 
_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Only as one nears the SNRL fault does copper mineralization 
become more common. Samples KN93W-OC1C and OC2A were quartz 
carbonate veins with appreciable chalcopyrite mineralization. 
KN33W-194, and 188 contained sulfides as disseminated grains in 
the rock matrix, not in veins. Two other samples which contained 
significant sulfides (KN33W- 21B, and 6 B ) ,  were farther south 
into the greenstones, and may be related to an intrusion of 
felsic feldspar porphyry (KN93W-21A). This area has not been 
examined closely enough to reach any definite conclusions. 

( 4 )  Intrusive Rocks 

Intrusive rocks have been found In several locations. 
Because of the fault structure in this area, it is possible that 
this indicates there is an intrusive dyke as shown in Figure 25. 
The supporting evidence is as follows. 

(a) Sample KN33W-132, found along a low ridge in the 
position of th& inferred dyke is almost identical to 
microdiorite samples collected from Sugarloaf Mountain on 
the Iron Mask Batholith. 
(b) Immediately to the north of -192, in a lov meadow (a 
graben-like structure) a large outcrop was found (sample 
KN33W-180) which, in part, contained the same type of 
intrusive mlcrodiorlte as -192. 
(c) The inferred presence of the dyke is also supported by 
its relationship to the inferred circular intrusive rock 
structure adjacent to the NED LCP. 
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(d) Holcapek (19701, reported a microdiorite at location 
KN93W-700N, which is just a short distance northeast of 
-180. The present writer identified this rock as a 
porphyritic andesite/basalt with some microdiorite sections 
(see p. 1-26]. 

On the other hand, some of the evidence does not support 
this interpretation of an intrusive dyke. 

(a) Only a small outcrop of sample -192 was exposed, and it 
is possible that it only represents a large piece of float. 
(b) Both samples -180, and -132 are very magnetlc rocks yet 
they do not appear on the ground magnetic maps (Figure 17). 
One can, however, point out that the equally magnetic rocks 
in the northeastern half of the NED have been so altered 
that they are in most areas no longer magnetic; the same 
could have happened to the intrusive rocks. 
( c )  There are some greenstone rock outcrops on the same 
strike, and also in between the NNRL and SNRL faults, 
farther to the east. This factor, along with the magnetic 
maps, suggest that one might only find greenstones south of 
the NNRL fault. 

The large lntrusive ( ? )  stock shown on F i g u r e  1 5  wa:. not 
examined on the ground since it was not noticed until after the 
f ieldwork was completed. Its possible ex1stenc:e is siupported by 
three observations. 

(a) This area stands out as a slightly raised circular 
structure on the air photos. 
(b) A significant air magnetic anomaly of more than 3000 
gammas is located on exactly the same ground. As noted in 
Section 4.4.1.2, this fits exactly with the magnetic values 
found over the Iron Mask Batholith. 
(c) Considerable diamond drilling has been carried out on 
the northern end of the MASKAM claim (see Figure 3 ) ,  which 
is adjacent to the northern boundary of the NED claim, and 
just north of the inferred intrusive. Extensive alteration 
.and some copper mineralization has been found, as woii ld  be 
expected in the vicinity of an intrusive. 

In addition to the two possible intrusive bodies noted 
above, there may be an intrusion of a felsic feldspar porphyry 
(KN93W-21A) as was noted earlier. This area has not been examined 
closely enough to reach any definite conclusions, but the rock is 
unusual, and seems to be associated with sulfide mineralization 
at its contact with the more typical amphibole rich porphyritic 
andesites in this area. 



( 5 )  Soil Types on the NED Claim 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _  

Two types of soils were noted during the current work. 

(1) The soil over the unaltered Nicola volcanics in the 
northeastern half of the NED, or the greenstones in the 
south, is a silty chocolate colored material containing 
angular fragments of the same rock types. 
( 2 )  The s o i l  cover over the clearly identified epithermal 
zone is a silty orange tinted material that is easy to 
distinguish from type (1). If one observes the area around 
the old workings on the north half of the NED, from the 
hills in the south, an ankerite colored gossan is very 
apparent. 

This difference in soil types can be used in the geological 
mapping of the property. 



PART 5: INTERPRETATION 
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5.1 EXPLORATION MODEL . . . . . . . . . . . . . . . . . . . . .  
At this time it is assumed that the geology described on 

Figures 24 and 25 is correct. Figure 26 is then an exploration 
model that fits most o f  the information presently available. 
Figure 27 is a more extensive, hypothetical, cross section of 
this area. The p r o s  and cons of this model are summarized as 
follciws. 

(1) Intrusive Stock near the NED LCP 
_____--------- -_-__-_--------_-_----  

The presence of this intrusive body, believed to be a 
microdiorite to diorite similar to the Sugarloaf rocks in 
composition, is supported by the following information. 

(a) There is a magnetic high at this location, with the same 
intensity as is found on the Iron Mask rocks. 
See Section 4.4.1.2. 
(b) An air photo circular topographical feature occupies the 
same location as the air magnetic anomaly. 
See Sections 4.1.5 (21, and 4.5.2. 
(c) Intrusive rocks similar to the Iron Mask Batholith rocks 
have been found on the ground in several locations. 
See Sections 4.2.4.(2)(a) and 4.5.2. 
(d) Hydrothermal alteration is wldespread on the NED, 
MASKAM, and BEATON claims, as one would expect if an 
intrusive were located nearby. This is supported by both 
surface samples on the NED and by diamond drilling on the 
MASKAM and BEATON claims. 
See Sections 4.2.3, 4.3.3, 4.5.2, and Figure 3. 

The follawliig contrary points d o ,  however,  apply. 

( a )  No intrusive rocks have been found at the site of the 
inferred intrusive stock (although to the present writer's 
knowledge, no systematic attempt - using the ground magnetic 
map as a guide - has been made). 
See section 4.4.2. 
(b) No intrusive rocks are noted at that location on any o f  
the published maps (although some are nearby). 
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( ' 2  1 I n t r u s i v e  t y k e  _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - _  
The presence of this intrusive body, believed to be a 

microdiorite to diorite similar to the Sugarloaf rocks in 
composltlon, 1s supported by the following informatlon. 

( a )  Intrusive rocks similar to the  ~ugarloaf inicrodlorite 
rocks have been found on the NED claim in three locations, 
at the proposed location o f  the dyke, or adjacent to it. 
See Sections 3 . 5 . 4  (2)(b), 4 . 2 . 4  ( 2 ) ( a ) ,  and 4 . 5 . 2  ( 4 ) .  
(b) Air photo analysis places the dyke between two large 
faults, where one might expect such a igneous structure. 
See Sections 4 . 1 . 5  (2)(a), and 4 . 5 . 2  ( 4 ) .  
(c) The inferred presence of  the dyke is also supported by 
its relationship to the inferred circular intrusive rock 
structure adjacent to the NED LCP, 
See Section 4 . 5 . 2  ( 4 ) .  
(d) Mineralized greenstones are found adjacent to this 
location on the south and extensive alteration to the north. 
See Sections 4 . 2 . 2 ,  and 4 . 2 . 3 .  

The following contrary points do, however, apply. 

(a) The microdiorite outcrops found on the NED are small and 
could be large glacial float blocks. 
(b) The rocks from the outcrops a r e  very magnetic, yet do 
not appear to have registered on the ground magnetic 
surveys. 
It could be pointed out, however, that these magnetic 
survey results were obtained only-on the very edge of the 
location of the inferred dyke, and that also there may be 
extensive alteration resulting in non-magnetic carbonate 
rocks as is found just to the north. 
(c) Greenstones are found, l n  line, between the same fault 
lines, to the southeast, around Ned Roberts Lake. This would 
mean that the dyke would have to terminate before reaching 
Ned Roberts Lake, and that an abruclt change occurs to 

between the major greenstones (unlike most of the geology 
faults). 
A n  .? i l tern?t lvr  pi:>s5ibillty 1 5  t1-m.t. the 
graben and the dyke material is covered 
KN93'4-1(!2A ( p .  1-24) is f r o m  the  y r e e n s  
lake and does contain some microdiorite 

3ke 0cc1.1pieJ a 
in this area. Sample 
one area around the 
sections. 
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(3) shear Zone 

The existence of the shear zone is supported by the 
following evidence. 

(a) The zone stands out as a distinctive air photo feature 
separatlng the Iron Mask rocks to the north from the Nicola 
greenstones to the south. There is a clear northwest trend. 
See Whittles (1993a, and 1994). 
(b) The two sides of the shear zone are marked by strings of 
lakes, along the proposed boundary faults. 
See Whittles (1992, 1993a, and 1994). 
(c) The magnetic gradient drops fairly consistently by about 
1000 gammas across the inferred shear zone. 
See Section 4.4.1.1 ( 5 1 ,  and Whittles (1992). 
( d )  ~ h c  q l a o i a l  geonwrphnlngy a s  seen on  t-he a i r  p h o t o s  and 
on the ground (in the roche moutonnee, and lack of drumlin 
drift), supports the location of the shear zone. 
See Section 4.1.3. 

The following contrary point does, however, apply. 

(a) Very few outcrops are found in the area, (making up 
perhaps only 2 to 5 % of the surface), so it is difficult to 
confirm the shear zone's existence on the ground. This is 
probably the result of extensive alteration in the shear 
zone. 

(4) FreenJtone Belt IJnderlaln by Nonmagnetic Coast Intrusions 

This situation is proposed to exist to the south of the 
SNRL fault, on the NED claim. The nonmagnetic Coast Intrusive 
rocks appear to be related to the Central Nicola Batholith, and 
not the Iron Mask Batholith rocks. The supportlng evidence is 
given following. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( a )  A large magnetic basin can be seen on  the rnagnetlc maps, 
which is 1000 to 3000 gammas less intense than the Iron mask 
rocks. 
I r e 
(b) All published geological maps show this area covered 
w i t h  Nicola yrzenstones. 
See Sections 3.1, and 3.6. 
(c) Field work by the present writer has found most of the 
south of the NED, CHU and WOOD claims to be covered wlth 
NlCOla greenstones, although there Is a large variety of 
types within this group. 
see sections 3.6.2, and 4.2.4. 

c - w h 1 *I. t 1 rl. 5, [, 1 'i! '3 2 ) . 



79 

(13) Ct:rr.F.fipld '5 qrt:lloqit:al iyI,?p does shnw 5r:liiie oiit.crr:~ps of  
Type 4 (as the Centrai Nicola Batholith rocks are labeled), 
around Greenstone Mountain summit. 
See Section 3 . 1 ,  and Figure 5 .  
( e )  Outcrops o f  the Central Nicola Batholith (and a posslbly 
related dyke) rocks have been observed on the CHU and WOOD 
claims by the present wrlter, and are noted in some 
assessment reports for the same area. 
See Whittles (19921, Sections 3 . 5 . 3 ,  and 4.2.4 (p.1-8, 1-91. 
(f) Fracture patterns, and circular igneous plutonic stock 
patterns observed on the air photos are indicative of near 
surface intrusive rocks, particularly under the C H U  claim. 
Coast Intrusions, however, do not appear to be near to the 
surface on the southwestern half o f  the NED. 
See Whittles ( 1 9 9 2 ) .  
(g) Only propylitic alteration with minor quartz veining 
(and minor wallrock alteration), have been found on the 
southeastern half of the NED, south of the SNRL fault. 
See Sections 4.2.4, a n d  4 . 3 . 3 .  

( 5 )  Inferred Faults _-- - -___-- -____-- -_ 
See Sections 4.1.5 for the various air photo features found 

The inferred faults are supported by the techniques outlined 
on and around the NE. 

in Whittles (1984), and (1987). These include the following. 

(a) Topographical lows. 
(b) Lines of trees in line with the topographical lows, In 
the overburden covered areas. 
(c) Lines of lakes and swamps along all along the inferred 
features . 
(d) Fault type offsets, including the displacement of 
creeks, at the intersections with the faults. 
( e l  Truncation of magnetic anomalies. See Section 4.4.1.2. 
(f) Dlsplacernent of the I.P. anomaly on the northern edge of 
the NED claim. See Section 4.4.4. 
( 9 )  Distinctive changes of geology across the inferred 
faults. See Section 4 . 5 .  
(h) Other air photo analysis techniques as discussed in 
Whittles (19841, and (1987). 
( i )  Other authors confirm the general structural trends. 
See Section 3.10, and Whittles (1992). 



(6) Hydrothermal Alteration 111 the Shear Zone ___________-___-___-------------------------- 
The evidence is as follows. (General references are Sections 

3 . 1 1 . 2 ,  and 4 . 3 . 3 ) .  

(a) Extensive carbonate/chalcedony rocks on the NED claim. 
(b) Epithermal textures on the NED. See Section 4 . 2 . 3 .  
(c) Alteration grades up to intense argillic with almost 
complete silicification of the rock's ground mass. 
See Sections 3 . 9 . 2 ,  and 4 . 2 . 3 .  
(d) Similar rock types are found on the surface on the NED 
Claim, around Savona, and in drill cores from the MASKAM, 
BEATON, and CAMP claims. 
See Sections 3 . 9 . 2 ,  and 3 . 9 . 3 .  
(e) The geochemistry fits the epithermal model in terms of 
pathfinder elements, gangue materials, alteration, and 
possible economic commodities (such as gold). 
Gee section 3.11.2 ( 3 ) .  
(f) The overburden is extensive in the shear zone as one 
would expect in a highly altered area, very susceptible to 
weathering. , 
( g )  There appears to be a pattern o f  unaltered Nicola rocks 
between fractures but surrounded by epithermal rocks that 
lie i n ,  ant!. ai!jace~it. t c ~ ,  tlie f rac tures ,  
see section 4 . 5 . 2 .  
(h) From a distance, the altered area around the old 
workings on the northeastern half of the NED is a typical 
(ankerite) gossan. See Section 4 . 5 . 2  ( 5 ) .  

5.2 Mlllrral F@t?litlal O n  the NED C l a i h l ,  
---___---_-----_--_---_----_---_-_---__ 

There is a good potential of economic mineralization on the 
NED, both a s  possible copper - gold deposits in Intrusive rocks 
similar to the adjacent Afton Mine, and as possible epithermal 
gold - silver deposits at some depth below the surface, in a 
hydrothermally brecciated zone. See Section 3.11 for a general 
dlscussion of the mineral deposits in the area. The supporting 
evidence is as follows. 

( 3 )  Frililary aZUr1te and malachite have k e n  fol.lJ1d on the 
surface on the NED in at least two locations. One assay 
reached 0.8% copper. 
See Sections 2 . 2 ,  and 4 . 4 . 2 .  
(b) Anomalous copper values were noted in several ICP 
results. See Sections 2 . 2 ,  and 4 . 4 . 2 .  
(c) The two gold assays obtained were both anomalous. 
See Sections 2 . 2 ,  and 4 . 4 . 2 .  
(d) I.F., S.P., and apparent resistivlty, anomalies coincide 
with the highly altered zone on the NED. 
See sections 4 . 4 . 4 ,  4 . 4 . 5 ,  and 4 . 4 . 6 .  
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PART 6: RECOMMENDATIONS ---------_-_______--_-- - - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  

6.1 DRILLING RECOMMENDATIONS -_--__-----___---------_-__- 
This property is now at a stage where drilling is strongly 

recommended. Although there are a number of other areas on the 
NED claim that need further work, the integration of the present 
knowledge of the alteration around the old workings on the 
northeastern half of the NED, provide an excellent target for 
several exploratory diamond drill holes. Sufficient budget must 
be provided for an ICP analysis every 3 m o f  drill core. Figure 
28 is provided t o  show the cross-sectional relationships o f  some 
of the drill holes. The recommendations are as follows. 

6.1.1 A 150 m vertical hole should be placed as shown on Figure 
13 (location DDH 1; the hole would be designated DDH 1A). 
This hole is aimed to penetrate into the zone that is 
outlined by the geophysical results just northwest of the 
old workings. The depth should, of course, be extended if 
the drill core remains in the alteration zone. 

This hole should be oriented at 45 deg. dip, and drilled 
due west, to intersect the most intensely altered rock 
found on the property t o  date. See Figure 2 8 .  

13 (DDH 3 ) .  See Figure 28. 

KN93W-180, and -192 ,  to determine the nature of the 
apparently igneous rocks at those locations. 

6.1.5 A 200 m hole should be placed at location DDH 1, (DDH lB), 
Figure 13. This hole should be oriented at 60 deg. dip, and 
drilled due south. (There is some question about the 
uncertainty of the location o f  the old grid upon which the 
1970 I.P. data was based. Clearly the I . P .  anomalies lie 
due north of NED Roberts Lake, but there is some 
uncertainty about the distance from the lake). 

Figure 13. This hole should be oriented at 60 deg. dip, and 
drilled due north. 

6.1.7 Depending on the results of the above holes, A 250 m hole 
should be placed at location DDH 4 ,  Figure 13. This hole 
should be oriented at 45 deq. dip, and drilled due east, to 
intersect the intensely altered rock zone. See Figure 2 8 .  

6.1.8 Follow up drilling should of course be budgeted f o r  to 
explore any anomalous geophysical and geochemical zones 
discovered in the surveys recommended in the following 
sections. 

6.1.2 A 250 m hole should be placed at location DDH 2 ,  Figure 13. 

6.1.3 A 200 m vertical hole should be placed a5 shown on Figure 

6.1.4 Two short holes of 25 m should be located at stations 

6 . 1 . 6  A 200 m hole should be placed at location DDH 1, (DDH lc), 
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6 . 2  SURVEY RECOMMENDATIONS ____-___-__-_------------- 
6 . 2 . 1  A survey grid (SO m spacing between lines, with 50 m 

6 . 2 . 2  The grid should start from NRMF (see Flgure 14), and 

stations) should be establlshed across the northeastern 
half of the property with the llnes runnlng south to north, 

go north. 

6 . 3  AIR PHOTO RECOMMENDATIONS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
6 . 3 . 1  No further air photo analysis 1s recommended at this time. 

6 . 4  GEOLOGICAL RECOMMENDATIONS 

6 . 4 . 1  MOrC geological field work C O U l d  be Carried oUt OVCL the 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

northeastern half of the NED, in conjunction with the new 
grid recommended in 6 . 2 . 1 ,  and the proposed geochemical 
surveys recommended in 6. 5. The lack of outcrops coiild be 
compensated for by digging into the soil and observing the 
different so i l  types discussed in Section 4 .3 .4 .  

6 . 4 . 2  More geological fleld work should be carrled o u t  adjacent 
to the LCP and across the inferred intrusive of Figure 15. 

6 . 4 . 3  More geological fleld work should be carrled out on the 
western clalm boundary. 

6 . 4 . 4  The area around the felsic feldspar porphyry, and the 
nearby rhyolite showing, needs to be examined to see if 
the porphyry 1s an intrusive body. 

6 . 4 . 5  Sample KN93W-6B was very similar to the felsic feldspar 
porphyry, so that area should also be reexamined. 

6.5 GEOCHEMICAL RECOMMENDATIONS 

6.5.1 A coinplete rock geochemical survey (31 element I C P )  should 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

be carried out over the entire northeastern half of the 
claim area, and appropriate geochemical maps prepared. 
Mercury and gold values should also be determined. 

be carried out over the entire northeastern half of the 
claim area, and approprlate geachemlcal maps prepared. 
Mercury and gold values should also be determined. 

6 . 5 . 3  4 channel s a n p l e  should be taken across the face of the 
shear zone located at the o l d  workings (Figure 12) in the 
southwestern corner o f  the NED, and assayed for gold and 
copper. 

quartz - carbonate veins found at station OCR-2 (in the 
central part of the NED claim) since considerable masses of 
chalcopyrite were found at that location. 

6 . 5 . 2  A complete soil geochemical survey (31 element ICP) should 

6 . 5 . 4  Rock and soil samples should be taken around the large 1 m 
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6.6 GEOPHYSICAL RECOMMENDATIONS 

6.6.1 An new I.P. survey should be con idered f 
northeastern half of the claim area, nort 
fault (see Figure 14). 

K the entire 
Of the NRMF 

6.6.2 S . P .  data should also be obtained in conjunction with the 
I.P. surveys to help separate out the glacial clay effects, 
and outline those areas with the more massive sulfide 
content. 

between the NRMF and NNRL faults, to see if the inferred 
intrusive dyke exists to the northwest of NEP Roberts Lake. 

6 . 6 . 4  An S.P. or EM low frequency survey should be considered for 
the area just southeast of the LCP, to reevaluate the 
e a r l i e r  1989 I .P. re511lts.  

6.6.3 A magnetometer survey should be considered for the area 
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Report on the Lost Canyon Group 'I 

by Dr.A.B.L.Whittles, B.C. Dept. of Mines 
Assessment Report. 

Wh 1 t t 1 e s ( 19 8 7 ) " Air Fhoto and Geophysical Interpretation 
Report No.1, Robie Creek Properties, 
Boise, Idaho 
by Dr.A.B.L.Whlttles, 
Rhino Resources Inc. (Vancouver B.C.) 
Report. 



Whittles (1990) 
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Whittles (1993a) 

whittles (1994) 

'I Geological, Air Photo Interpretation 
Geochemical, and Geophysical Report on the 
Ned Claim 'I 

by A. B . L  . Whittles, 
B.C. Assessment Report. 

" Gci>lOgical, Ge~Ophy~lcal, atid Air P h o t o  
Interpretation Report on the CHU Claim " 

by A.B.L.Whittles, 
B.C. Assessment Report. 

'I Geological, and Air Photo Interpretation 
Report on the CLARE Clalm I' 

by A.B.L.Whittles, 
B.C. Assessment Report, 

" Genera 1 A 1 r P ho  t 1:) , Ge n 1 og 1 c!a 1 , 
Air Magnetic, and Mineral Potential 
Interpretation Report 
on the Kamloops Area 'I 

by Dr.A.B.L.Whittles, P.Eng. 
A comprehensive report evaluating the 
mineral potential of the area south of 
the Savona to Kamloops line, available 
from Geonics Consulting Services Ltd., 
2999 King Richard Dr., Nanaimo B.C.. 
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(1) Field Engineer , m e  25 to 29, July 24 to 31, 
Aug. 1 and 2, Sept 9 to 12 ,1993 13 $500/day) -------- 7500.00 

(3) Accommodation and meals ( 1 5  days @ 50/day) ---------- 750.00 

8300.00 

(2) Field Helper (1/2 day) __--___-- -___--_______________ 50.00 

- - - - - - - 
7.2.2 Study, Preparation, and Report Writing 

(1) Study of the geology, preparation of samples (5 days) 2500.00 
(2) Air p h o t o  analysis (5 days )  ......................... 2500.00 
( 3 )  Geophysical analysis (1/2 day) ...................... 250.00 
( 4 )  Interpretation and report writing (5 days) ---------- 2500.00 
( 5 )  Preparation of maps and diagrams ( 5  days) ----------- 2500.00 

10250.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- - - - - - - 
7.2.3 other Costs 
_---___----__---_ 

6 0 0 . 0 0  
250.00 

(1) Travel (including ferry) __--_____--___-_____--------  
(2) word processing -__________-______-__________________ 
( 3 )  Duplicating, blueprint- _ _ - _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  100.00 
( 4 )  Recording fees (12 claim units @ $10 for 3 years) --- 4 8 0 . 0 0  

300.00 
1 0 0 . 0 0  

1 ij 3 I:! , I:, I:! 

(5) Equipment rental _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
( 6 )  Air photos and maps _ _ _ - - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-____-  



I '  

1.3 RESUME OF TECHNICAL AND FIELD EXPERIENCE OF DR.A.B.L.WHITTLES 

(1) University trainlng at the University of B.C. and the 
__--_____________________________________-----------------------_ 

University of Toronto, wlth the completion of a PhD in 
Physics (Geophysics Sectlon) in 1964, from the University 
of B.C. 

Malaspina University College, and the University of B.C. ,  
of a variety of geological, geophysical, prospecting, 
physics, and electronics courses. 

companies In Canada and the U.S., including field 
supervision and interpretation. 

Malaspina 1JnivPrsity college, Nanaimo, B.C. 

and Geoscientists of B.C., since 1986. 

( 2 )  2 6  years teaching at the B.C. Institute of Technology, 

( 3 )  consulting experience during the past 2 8  years with 

( 4 )  Currently Head, Department of Geology, 

( 5 )  Registered with the Assoclatlon of Prc:ifesslonal Engineers 

1.4 ENGINEERS' DECLARATION 
_---__---__--_____________ 

The reader of this report shoiuld be aware that the writer, 
Dr.A.B.L.Whittles, was formerly a Director of Rhino Resources 
Inc. and holds shares in that company. Rhino Resources Inc. is 
the owner of the NED Claltn, the subjert of thls report. 

sisned 

(Dr .A.B.L.Whi~tles,'P.Eng. ) 
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IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PAGE: I - :I 
t I 

SAMPLE REFERENCE NUMBER: I 
I- c 1 

SAMPLE MODE: u- FLOAT SAMPLER: B , MU I T L l r  5 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

A/)C770 v 
COLOUR (FRESH) : B- & W K H  e Y  

COLOUR (WEATHERED) : p j m u  PhW 7 ag+eq 
, I 

TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC <--q GRANU PEGMATITIC 
GRAIN SIZES: GLASSY APHANITIC~=E~=~~SE (PI v. COARSE 
GRAIN SIZE PERCENTAGES: % % % % % % 
ROCK TYPE: C L K m  VOLCANIC FLOW PYROCLASTIC 
ROCK CLASS: ZELSL-T ERMEDIATQMAFIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE FRIABLE - WEAK VERY STRONG 
ROCK HARDNESS: HARD ( 2 5 )  SOFT ( - 3 )  

ROCK MAGNETISM: WEBK NOT MAGNETIC - 
IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: 
HC1 REACTION: 

- TOTAL PERCENTAGE DARK MINERALS: % (fiOkE /E /  
FELDSPARS : TYPES : TOTAL K-FELDSPAR 

PERCENTAGE: 7J' % m s r  % 
GRAIN SIZE: O , Z - / U  O.L-1 

COLOUR: 4 PINk 
STRUCTURE: - 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
PERCENTAGE : % 

GRAIN SIZE: 062- I mm mm 
QUARTZ PRESENT?: @ - NO OTHER PRIMARY MINERALS: 

PERCENTAGE: B i H b t  % PERCENTAGE: 
GRAIN SIZE: OX mm GRAIN SIZE: 

OTHER FEATURES: 
I 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

- 
I' 

i - 

PAGE: 1-2- PROJECT: MEb , K  A M  LO 633 

DATE: T U L  )I/* K43N - 01 SAMPLE REFERENCE NUMBER: 
~ 

o z u b m  
SAMPLE MODE SAMPLER: ftBLd 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : 
TEXTURE : 
GRAIN SIZES: GLASSY 

% % % GRAIN SIZE PERCENTAGES: % 2-4% 9wcT % 
ROCK TYPE: VOLCANIC FLOW PYROCLASTIC 
ROCK CLASS: FELSIC MAFIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE VERY STRONG 

ROCK MAGNETISM: WEaK NOT MAGNETIC 

HC1 REACTION: 

-> 

ROCK HARDNESS: HARD (25) SOFT ( ~ 3 )  

IF MAGNETIC, GIVE PATTERN: !J $y ' #yg r(91 
-*WEAK POWDER ONLY NONE - 

IF HC1 YES, GIVE PATTERN: p)Fn';,Jlsiyr , F A A C T ~ d E  : v c r f  - 
- TOTAL PERCENTAGE DARK MINERALS: 2 -  4 % 

. TELDSPARS : TYPES : TOTAL K-FELDSPAR ,*4' 

3 
PERCENTAGE: 9&?% % h % 

0 b L - I  mm mm GRAIN SIZE: 
'1- 

COLOUR: k/F/7-€ 
STRUCTURE: - 

FERROMAGNESIANS: TYPES: PYROXENES 
% PERCENTAGE: 

GRAIN SIZE: 4 042 mm mm 
QUARTZ PRESENT?: - YES @ OTHER PRIMARY MINERALS 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 

% % 

mm mm 

% % 
mm mm 

W - 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: ,-- 

L .  



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: ME4 1 iCA-/r)LOoPr PAGE: I -3 

_- SAMPLE REFERENCE NUMBER: I K q 3  - 03- I DATE: ~ U L ! ; ’  /73 
I f 

SAMPLE MODE: IN SITU FLOAT SAMPLER: %.MtLt/T&fi 
SUB-ROUNDED ROUNDED (IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR 

COLOUR (WEATHERED) : u&7 2 R k V $ f  COLOUR (FRESH) : &e aR&W!/m 
TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC PEGMATITIC 
GRAIN SIZES: MEDIUM COARSE(P) V. COARSE 
GRAIN S I Z E  PERCENTAGES: % 1-4- % 9d4k % % % 

PLUTONI VOLCANIC FLOW PYROCLASTIC 
S T - A -  mFIC ULTm-mFIC 

ROCK TYPE: 
ROCK CLASS: 
ROCK STRENGTH: LOOSE FRIABL VERY STRONG 
ROCK HARDNESS: HARD (25) SOFT ( - 3 )  

ROCK MAGNETISM: STRONG WEEK 

HCl REACTION: -,*WEAK POWDER ONLY NONE 

TOTAL PERCENTAGE DARK MINERALS: 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: f E R l / l c K l V L  , F,t?#&T/RF Fhc f l r  
/ 

2 -4h % 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: 46-98 % % 

GRAIN SIZE: 0d - 1  mm mm 
COLOUR : pw I725 

STRUCTURE : + 
FERROMAGNESIANS: TYPES: a PHIBOL PYROXENES 

PERCENTAGE: % 

GRAIN SIZE: d b I t  mm mm 
QUARTZ PRESENT?: YES @ OTHER PRIMARY MINERALS: 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

% % 

mm mm 

% % 



b 

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

SAMPLE REFERENCE NUMBER : 
J 

DATE : 3z/L Yt,&3 L i ' 9 3 w - E  

TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC PEGMATITIC 
GRAIN SIZES: GLASSY MEDIUM COARSE(P) V, COARSE 

APPROXIMATE FIELD NAME: 

GRAIN SIZE 
ROCK TYPE: 
ROCK CLASS 

MICRO SYLTNITE 

PERC ENTAGES : % 

PYROCLASTIC - 
MAFIC ULTRA-MAFIC 

% % 

ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: HARD (25) SOFT ( - 3 )  

- 

ROCK MAGNETISM: STRONG -NOT M A G N E ~  
IF MAGNETIC, GIVE PATTERN: dA4 FtrRrtl 

HC1 REACTION: STRONG :a POWDER ONLY NONE 
IF HC1 YES, GIVE PATTERN: S h n E  $-~A,Cf l l ,Q '  r/!<F-j- ,/vF/,vLF7$ 

TOTAL PERCENTAGE DARK MINERALS: / % 

FELDSPARS : TYPES : G A 3  K-FELDSPAR PLAGIOCLASE 

f 

PERCENTAGE: 9y % % % 

GRAIN SIZE: 0 .1  mm m mm 
COLOUR: W I I  HE 

FERROMAGNESIANS: TYPES: PYROXENES 
PERCENTAGE: I %  % % % 

GRAIN SIZE: mm mm mm 
QUARTZ PRESENT?: @ NO OTHER PRIMARY MINERALS: 

PERCENTAGE: dr% PERCENTAGE: #tA/PR % % 

IF YES, GIVE PAGE: AR 



L 

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

f SAMPLE REFERENCE NUMBER: K93N -f" DATE: 3 L Y / 7 3  

TOTAL PERCENTAGE DARK MINERALS: / -  % 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: 7&99 % % 

GRAIN SIZE: 062-01511~11 mm 
COLOUR : JM Id! TE 

STRUCTURE: ~ ~ ' C ~ J I L  XTAl.4 T O  mJ I$T/dCT 

FERROMAGNESIANS: TYPES: PYROXENES 

APPROXIMATE FIELD NAME: 

PLAGIOCLASE 

J ) ) I C R O  S y E A / / z €  

% 

GRAIN SIZE: 0.1 mm mm mm mm 
QUARTZ PRESENT?: - YES OTHER PRIMARY MINERALS: a-3 

PERCENTAGE: 
W 

% 

GRAIN SIZE: mm 

9 PERCENTAGE: 8 %  % 

GRAIN SIZE: O J  m mm 

id VE/A/Z 
IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES @' 

IF YES, GIVE PAGE: AR 
OTHER FEATURES: 9 l F ! b a  



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

/-- 
SAMPLE REFERENCE NUMBER: d43d -m 

STRONG ,WEAK POWDER ONLY NONE LJ HC1 REACTION: 

DATE: Ad&,/3 

'- TOTAL PERCENTAGE DARK MINERALS: 2 0 % 

APPROXIMATE FIELD NAME: 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: cs. . %  % 

GRAIN SIZE: 2-4- mm mm 
COLOUR: wit I r E  

&Ale72 bme IT€ - 

STRUCTURE : 
FERROMAGNESIANS : TYPES : PYROXENES 

PERCENTAGE: /vz/r/or % % 
GRAIN SIZE: &c-3 mm mm 

QUARTZ PRESENT?: ES NO OTHER PRIMARY MINERALS: 
PERCENTAGE: PERCENTAGE: 

GRAIN S I Z E :  2-4, mm GRAIN SIZE: 

Q- t5 % 

20 % % 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES a 
IF YES, GIVE .PAGE: AR 

PROBABLE FORMATIQN CO AS7 3frl/ sl Od f AGE: z%x 
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SAMPLE REFERENCE NUMBER: 

IGNEOUS ROCK SAMPIX SUMMARY SHEET 

W 9 3 N  - - I  DATE: &G,/43 

PROJECT : 

ROUNDED (IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED 
COLOUR (WEATHERED) : 

TEXTURE : GLASSY PEGMATITI C 
GRAIN SIZES: V. COARSE 
GRAIN SIZE PERCENTAGES: 
ROCK TYPE: 
ROCK CLASS: 

ROCK HARDNESS: <=3) SOFT (-3) 

ROCK MAGNETISM: STRONG WEEK 
IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: 
HC1 REACTION: STRONG',* WEAK POWDER ONL 

- TOTAL PERCENTAGE DARK MINERALS: 2 0  % 

42 U8L?f/2 FELDSPARS : TYPES : TOTAL K-FELDSPAR PLAGIOCLASE 
PERCENTAGE : % % .  7r % 3 
GRAIN SIZE: mm mm 0 - 6 m  7 pleN'boQBTs 

COLOUR: W H I T -  4 7 0  CHALkY 

STRUCTURE: C W V * / O - r R ? T U W  

PERCENTAGE: 10 % % lb% % 

GRAIN SIZE: b,zHamm mm p , z C a m  . mm 

FERROMAGNESIANS : TYPES : AMPHIBOLE& PYROXENES' ftm7EO 

QUARTZ PRESENT? : @ 7 -  NO OTHER PRIMARY MINERALS : 
PERCENTAGE: - 2  % PERCENTAGE: % % 

GRAIN SIZE: 1-2 mm GRAIN SIZE: mm mm 
ROCK ALTERATION: flju dc WrOOlf 43 iWE3WST @* b @4 flPh'lB0Lf-S t m  71 T& CPAI gLSR?FA 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: 6b(13fln\ PYRL?-E C U 8 F S  a 1  I MjUOZ Q E  VEidIXjG / b Y G  

AGE: x-#? 
.-- 9.. 

PROBABLE FORMATION COMT w 



. 

DOMINANT GRAIN 
TEXTURE : 
ROCK TYPE: 
ROCK CLASS: 
ROCK STRENGTH: 
ROCK HARDNESS: 
HC1 REACTION: 

IF HC1 YES, 

SIZE: GLASSY APHANITIC FINE(S) (6_ 

sKm VOLCANIC FLOW PYROCLASTIC . 
FELSI MAFIC ULTRA-MAFIC 
LOOSE FRIABLE TRONF) VERY STRONG ' 

HARD ( 2 5 )  SOFT (-3) 
STRONG @' POWDER ONLY NONE 

COARsE{P) V. COARSE 
GLASSY G-~,CLASTIC ROPHYRITI GRANULAR PEGMATITIC 

GIYE PATTERN: 9 F EN hirsErnruh-l) u GAT18 4Vs 

TOTAL PERCENTAGE DARK MINERALS: 
FELDSPARS : TYPES : * @a> PLAGIOCLASE TOT-& 

26 4% 

f l  % 6-7&"70 -- PERCENTAGE: / %  
- _  

I GRAIN SIZE: I-IOmm 140 mm 
COLOUR: W H I T E  MI/+ 1 ?E 

- *  1 
t 

STRUCTURE: CLE4VhtE - 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES c;;M&%,SEk/C 1 T& 

PERCENTAGE: % % % 
GRAIN SIZE: mm mm a,ot =? mm 

PERCENTAGE: P I U %  . PERCENTAGE: % % 

GRAIN SIZE: 1-s mm GRAIN SIZE: mm mm 

C G a R E S E N T ? :  @ NO OTHER PRIMARY MINERALS: 

ROCK ALTERATION: SL) 7 C L A ~ /  S 4 - U  

NO - - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER MINERALIZATION: ~ & F ~ O ~  

PERCENTAGE: ?70 S % ?  % % 
GRAIN SIZE: 080s- 1 nun o,l:-o#zmm 4: .. -1 1 6 -  mm mm mm 
GRAIN SHAPE: L 

OTHER FEATURES: 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

i 

PROJECT: 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: 66-70 % / %  

GRAIN SIZE: o j / * }  RUII mm 
COLOUR: lW/tz: w/4 7E 

STRUCTURE: &~&w TWdcif 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: % % 

GRAIN SIZE: mm mm 
QUARTZ PRESENT?: YES @ OTHER PRIMARY MINERALS 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 

mm 

. 
% % 

mm mm 



% /% 

ullll :3ZIS NIn3 

&33HS XXVhEUlS 3'IdhMS X'3OtI SllO3N3I 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

STRUCTURE : 
FERROMAGNESIANS : TYPES : AMPHIBOLES -3 

PERCENTAGE: % 

PROJECT: K A A  CooPr PAGE: 1-1, 
I 

sT&&rl #US ,m1m 

j)lt#K% - % 

&&If J &&: 

SAMPLE REFERENCE NUMBER: I 43 pj .- 4 I DATE: s w m / a  

APPROXIMATE FIELD NAME: 

I 1 1 

I/rrCLEY &&SkLV . .- 

SPECIFIC LOCATION OF SAMPLE: $ L i b &  cQ?eM - 0 0 0  ?A A-tM-1. F r G . 7  
I 

FLOAT SAMPLER: 
(IF FLOAT): SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : &LACK- COLOUR (FRESH) : 
TEXTURE : GLASSY aTq CLASTIC PORPHYRITIC GRANULAR PEGMATITIC 
GRAIN SIZES: GLASSY -2 FINE(S) MEDIUM COARSE(P) v m  COARSE 
GRAIN SIZE 
ROCK TYPE: 
ROCK CLASS 

PERCENTAGES: b *In % % % % % 
PLUTONIC 
FELSIC INTERMEDIATE 

I 

WC4Sbdfl& PH E d c P t  STS 
YES NO - - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 

IF YES, GIVE PAGE: AR 
OTHER FEATURES: E POCrcET O f  7R.W.  O,Irn/rt,  

- .  I/EIIOC~~T-F ia to LmP'L- 

PROBABLE FORMATION L C E ~  BMbT AGE: 'I 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: dEb KP~w?LooM PAGE: I- 13 
SAMPLE REFERENCE NUMBER: bChfq3d - 192 
SPECIFIC LOCATION OF SAMPLE: d b L L  rs)W 

1 4 ThlO-Er AJ NE1S RoB&=u,T-sb Llt-Ltb F431‘Irr 1 t = IG ,2$ ,  
SAMPLE MODE: FLOAT SAMPLER: 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED): wj.+ie 7 0  &m COLOUR (FRESH) : M Eb 1Pf l  mM 
TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC GRANULAR PEGMATITIC 
GRAIN SIZES: GLASSY DIUM COARSE(P) V. COARSE 
GRAIN SIZE PERCENTAGES: % 20 % TO’% % % % 
ROCK TYPE: @iZiGiG VOLCANIC FLOW PYROCLASTI~ 
ROCK CLASS: FELSIC FIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE VERY STRONG 
ROCK HARDNESS: HARD ( 2 5 )  SOFT ( - 3 )  H 214- 
ROCK MAGNETISM: STRONG WERK NOT MAGNETIC 

IF MAGNETIC, GIVE PATTERN: L/ N l F r n M  
HC1 REACTION: STRONG ,- POWDER ONLY NONE 

€2 
IF HC1 YES, GIVE PATTERN: 3 f O C A T F 4  Loc A f t b i a s  ! r r  Rrtd  fx tt.$.vE s ?/“E14 1 

TOTAL PERCENTAGE DARK MINERALS: I r -20  % 
\ 

EELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: 60 % % 

GRAIN SIZE: 0*24 mm mm 
COLOUR: p i  .G! TE 

STRUCTURE: 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: % % 

GRAIN SIZE: mm mm 
QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS - -  

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
/ %  

otett mm 

4 J f l  mm 

% 

% 

% 

mm lnm 

YES - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: ~ I S S E ~  m k d U E . T l T E  ,~SOrrlE A FMES OtkMf.C\ I ~ C C L W S / U ~ A L  



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

UEh , K W L O  0 er PAGE: I -14 PROJECT: 

FIE1.b /a A% E d (3 W E C T  OF h) Eb SPECIFIC LOCATION OF SAMPLE: 
A 

ROBE&= L A -  KrS , F  I G .  2f 
SAMPLE MODE: -3 FLOAT SAMPLER: &, W H-TTT&&J 

ROUNDED (IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED 

cr. COLOUR (FRESH) : PlrJK ,-am, &= 
GLASSY ~~~~~~ ~ ~ ~ ~ - &  PEGMATITIC 

COLOUR (WEATHERED) : r)l+rK.To M O  hkoud 
TEXTURE : 
GRAIN SIZES: GLASSY -IT I MEDIUM COARSE(P) V. COARSE 

% % % % % % GRAIN SIZE PERCENTAGES: 
ROCK TYPE: PYROCLASTIC 
ROCK CLASS: FELSIC INTERMEDIATE MAFIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE FRIABLE - WEAK GSQVERY STRONG 
ROCK HARDNESS: HARD (>5 

IF MAGNETIC, GIVE PATTERN: & R V A J \ v E  
HC1 REACTION: ez3 WEAK POWDER ONLY NONE 

IF HC1 YES, GIVE PATTERN: ?ERI/R-Srll E 
TOTAL PERCENTAGE DARK MINERALS: 
FELDSPARS : TYPES: =---a 

PERCENTAGE: % % 
GRAIN SIZE: mm mm 

i 

COLOUR: 
STRUCTURE : 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: % % 

GRAIN SIZE: mm mm 
QUARTZ PRESENT? : YES 0 OTHER PRIMARY MINERALS : - 

PERCENTAGE: % PERCENTAGE: 

PLAGIOCLASE 
% 

mm 

% % 

mm mm 

% % 

mm m GRAIN SIZE: mm GRAIN SIZE: 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: N E I L  KA m L O O  Qs PAGE: I - I r  

SAMPLE REFERENCE NUMBER: I c L q . 3 ~  - I 
1 I . 

SPECIFIC LOCATION OF SAMPLE: f, f/+- O R F  OC simr I f A-kE/POrJQ r o  
/ 

SAMPLE MODE: m- FLOAT SAMPLER: 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

GRAIN SIZE PERCENTAGES: % % % 
ROCK TYPE: 
ROCK CLASS: ULTRA-MAFIC 
ROCK STRENGTH: LOOSE F VERY STRONG 

ROCK MAGNETISM: STRONG 
ROCK HARDNESS: HARD (25) 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: M A N L Y  Mnuub @ I d o E  Id V/GJ 
HC1 REACTION: 

TOTAL PERCENTAGE DARK MINERALS: 80 % 

~ E A K  _POWDER ONLY NONE 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE : 7 % % 

GRAIN SIZE: mm m 
COLOUR : 

STRUCTURE : 
FERROMAGNESIANS : TYPES : AMPHIBOLES PYROXENES 

PERCENTAGE: / %  % 

GRAIN SIZE: mm mm 
QUARTZ PRESENT? : @ - NO ' OTHER PRIMARY MINERALS 

PERCENTAGE: 10 % PERCENTAGE: 
GRAIN SIZE: CX mm GRAIN S I Z E :  

10 % % 

a mm mrn 

% % 

IS THERE AN ALTERED ROCK SAMPLE 
IF YES, GIVE PAGE: AR 

SUMMARY SHEET? - YES @ 
h 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

I r SAMPLE REFERENCE NUMBER: 

N€b rCM LPOPX PAGE: I --/& PROJECT: 

DATE: Se?/% K 9 3 d  - H  

APPROXIMATE FIELD NAME: 

GRAIN SIZE PERCENTAGES: % 95 % 5 %  % % % 
ROCK TYPE: PLUTONIC~CANIC FL-PYROCLASTIC 
ROCK CLASS: FELSIC INTERMEDIATE & i E  ULTRA-MAW 
ROCK STRENGTH: LOOSE FRIABLE WEAX 6-a VERY STRONG 
ROCK HARDNESS: HARD ( 2 5 )  

ROCK MAGNETISM: STRONG WE 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: 
STRONG WEAX POWDER ONLY - HC1 REACTION: 

TOTAL PERCENTAGE DARK MINERALS: * /bo  % 

pofl PHYRf 71 c J&SA.L-T , 

FELDSPARS : TYPES : TOTAL X-FELDS PAR 
PERCENTAGE: 7 %  ? %  
GRAIN S I Z E :  mm mm 

COLOUR: 
STRUCTURE: 

FERROMAGNESIANS : TYPES : AMPHIBOLES 
PERCENTAGE: % ? %  
GRAIN SIZE: mm <s mm 

QUARTZ PRESENT?: - YES @ OTHER PRIMARY MINERALS 
PERCENTAGE: 7 %  PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 

% % 

mm mm 

% % 

mm mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES @ 
IF YES, GIVE PAGE: AR 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: K A ?tl LOO P r 
J 

f-  SAMPLE REFERENCE NUMBER: 

PAGE: A k d  I -17 

L C ~ ~ N -  G 
c SPECIFIC LOCATION OF SAMPLE: 6d L k  L€ ~EUAh!& RJ ,501/ TH c1aE O F -  ZR+,,, Nr4.c 

SAMPLE MODE: FLOAT SAMPLER: &M&ITLCZ~ 

COLOUR (WEATHERED) : L/r9-R lo u s 

& y k ' O L . l T H ,  Lt/ESr-dF bV&LkMO€d LAKC., &O do&&, F 16 , 7 

ROUNDED (IF FLOAT): SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED 
COLOUR (FRESH) : ma. JROWAAZU- GRIJ: y 

TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC GRANULAR PEGMATITIC 
GRAIN SIZES: GLASSY APHANITIC FINE(S) MEDIUM COARSE(P) V. COARSE 

GRAIN SIZE PERCENTAGES: % % % % % % 
ROCK TYPE: PYROCLASTIC 
ROCK CLASS: ULTRA-MAFIC 
ROCK STRENGTH: LOOSE STRONG VERY STRONG 
ROCK HARDNESS: 
ROCK MAGNETISM: 

IF MAGNETIC, GIVE PATTERN: 
HC1 REACTION: WEAK POWDER ONLY NONE 

IF HC1 YES, GIVE PATTERN: PER"#Srr/E, & F A A C W & E  PfW-1 
TOTAL PERCENTAGE DARK MINERALS: 4 \ % &) 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: % % 

GRAIN SIZE: mm mm 
COLOUR : 

STRUCTURE: 
FERROMAGNESIANS : TYPES : -8 PYROXENES 

PERCENTAGE: 1 % % 

GRAIN SIZE: 0 4  I -btLmm mm 
QUARTZ PRESENT?: @ NO OTHER PRIMARY MINERALS: - 

PERCENTAGE: PERCENTAGE: 
mm GRAIN SIZE: GRAIN SIZE: - 

mm mm 

% % 
mm mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? NO. 
IF YES, GIVE PAGE: 

w -  
- 

OTHER FEATURES: 



'c 

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: t \ l € D .  K A  WLOOPS PAGE: I: -18 

SAMPLE MODE: @??? ' FLOAT 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED): @$w b f i  gd COLOUR (FRESH) : MU, T O  bA.lex: RE&V 
TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC GRANULAR PEGMATITIC 
GRAIN SIZES: GLASSY <m>% FINE (S)  MEDIUM COARSE (P) V. COARSE 
GRAIN SIZE PERCENTAGES: % /Po  % % % % % 

ROCK TYPE: PYROCLASTIC 
ROCK CLASS: ULTRA-MAFIC 
ROCK STRENGTH: LOOSE VERY STRONG 
ROCK HARDNESS: HARD (25) 
ROCK MAGNETISM: STRONG 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: 
POWDER ONLY NONE 

0bsSEm6/v&'rE Lo f f i ~ & l ~ ~  

HC1 REACTION : 

r TOTAL PERCENTAGE DARK MINERALS : ? %  
FELDSPARS : TYPES : TOTAL K-FELDSPAR 

<.I 

PERCENTAGE: 7 %  % 

GRAIN SIZE: mm mm 
COLOUR: 

STRUCTURE: 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

r) 
PERCENTAGE: c %  7 %  
GRAIN SIZE: 0 4  mm mm 

QUARTZ PRESENT?: OTHER PRIMARY MINERALS: 
PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 

mm 

% % 

mm mm 

mm mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES @ 
IF YES, GIVE PAGE: AR 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

APPROXIMATE FIELD NAME: 

PAGE: I - f q  

UGM- Glu5FA RhthESrTE 

p SAMPLE REFERENCE NUMBER: I L( h) q3 t\l - / 6 I DATE: srn,b! 
I 
1 1 I I 

SPECIFIC LOCATION OF SAMPLE: 1 
SAMPLE MODE: cG% FLOAT SAMPLER: # kl&m UGS 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : & R a m  COLOUR (FRESH) : &/&+7 EFA) 

GRAIN SIZES: 
TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC GRANULAR PEGMATITIC 

GLASSY G~D-FINE (s) MEDIUM COARSE (PI v. COARSE 

GRAIN SIZE PERCENTAGES: % /m % % % % % 
ROCK TYPE: 
ROCK CLASS: 

PLUTONIC PYROCLASTIC 
FELSIC MAFIC ULTRA-MAFIC 

ROCK STRENGTH: LOOSE FRIABLE a VERY STRONG 
ROCK HARDNESS: HARD (25) 
ROCK MAGNETISM: STRONG 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: =hdAEZ4WhlhEd toC4TloAJ-S 
HC1 REACTION: STRONG @ZQOWDER ONLY NONE 

TOTAL PERCENTAGE DARK MINERALS: % 

.'**FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: & % % 

GRAIN SIZE: mm mm 
COLOUR : 

STRUCTURE: 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: 3 %  % 

GRAIN SIZE: 4 0 1 7  mm mm 
QUARTZ PRESENT?: YES OTHER PRIMARY MINERALS: 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 

m 

% % 

m mm 

% % 

mm mm 

YES NO - - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: A vE&y r--fNE a f 4 l r 3 E D  DES ITS ~ U T  wr H 

PROBABLE FORMATION WCOLA AGE: H K  



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: NE-0 , j&yn C O O P S  PAGE: I - 2 0  
I 

- SAMPLE REFERENCE NUMBER: I DATE: cGF 
i 

SAMPLE MODE: G* FLOAT SAMPLER: A, L1JNlrTL F'S 
ROUNDED (IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED 

COLOUR (WEATHERED) : BRD&!/r/ /&U Ei=d COLOUR (FRESH) : 0 L l m  CMW 
TEXTURE : GLASSY APHAN~TIC CLASTIC %-I- GRANULAR PEGMATITIC 
GRAIN SIZES : GLASSY APHANITIC FINE(S) MEDIUM COARSE(P) V. COARSE 

GRAIN SIZE PERCENTAGES: % ds40 % /O-tO' % % % % 
ROCK TYPE: 
ROCK CLASS: FELSIC 
ROCK STRENGTH: 
ROCK HARDNESS: 
ROCK MAGNETISM: 

IF MAGNETIC, GIVE PATTERN: 
-- 

HC1 REACTION: LSTRONCJ WEAK POWDER ONLY NONE 

TOTAL PERCENTAGE DARK MINERALS: 16-a % 
+ 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: % % 
GRAIN SIZE: mm mm 

COLOUR: 
STRUCTURE : 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
PERCENTAGE: 10-20 % Q % 

QUARTZ PRESENT?: YES NO- OTHER PRIMARY MINERALS: -0 
PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: 

ROCK ALTERATION: 
mm GRAIN SIZE: 

PLAGIOCLASE 

% % 

mm mm 

% % 

mm mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES a 
IF YES, GIVE PAGE: AR 

)THER FEATURES: f l  INDp Pve 4 / A /  r71(1' L G S  22423 

PROBABLE FORMATION I \ / /  c OLA AGE: LX 



U 
L .  

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

I , SAMPLE REFERENCE NUMBER: I K q 3 ~ / -  4g-z 

.”’ 

S P E C I F I C  LOCATION O F  SAMPLE: N €  OF SA-L;fNi&T kb A/D I #  

(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

TEXTURE : GLASSY CLASTIC @-- GRANULAR PEGMATITIC 
GRAIN SIZES: @T& MEDIUM COARSE(P) V. COARSE 
GRAIN SIZE PERCENTAGES: % % % 
ROCK TYPE: 
ROCK CLASS: 
ROCK STRENGTH: 
ROCK HARDNESS: HARD (25) SOFT ( ~ 3 )  

ROCK MAGNETISM: @%aWE&K NOT MAGNETIC 

HC1 REACTION: POWDER ONLY NONE 

COLOUR (WEATHERED) : COLOUR (FRESH) : P/Nkxril‘ 

VERY STRONG 

IF MAGNETIC, GIVE PAT 

TOTAL PERCENTAGE DARK MINERALS: /f % 

FELDSPARS : TYPES : K-FELDSPAR 
3 PERCENTAGE: TzL ; A% 

GRAIN SIZE: 642 mm 
COLOUR: PrAM 2 

STRUCTURE: 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: % % 

GRAIN SIZE: 0,202 lnm mm 
QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS - -  

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 

% % 

mm mm 

O t l  mm mm 

~~ 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES pa 
IF YES, GIVE PAGE: AR 

- OTHER FEATURES: 1”AREGuLM/kOUAJDE& #U K E  &h C f l k  (OlAlfU L ) O  ,&T AflkEk& 

PROBABLE FORMATION AGE: & 
70 6E A?M VbDULFS 8 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

< 

PROJECT: PAGE: I -2L 

ROCK TYPE: 
ROCK CLASS: 

P L U T O N I C ~ L  cAN1c- PYROCLASTIC 
FELSIC @m E D I ~  MAFIC ULTRA-MAFIC 

I 

ROCK STRENGTH: LOOSE FRIABLE WEAK GTOm VERY STRONG 

%iSii?TFT W K  NOT MAGNETIC 
ROCK HARDNESS: 
ROCK MAGNETISM: 

( - 3 )  

IF MAGNETIC, GIVE PATTERN: &&VI&&fi  

IF HC1 YES, GIVE PATTERN: 
STRONG :WEAK POWDER ONLY NON - a HC1 REACTION: 

TOTAL PERCENTAGE DARK MINERALS: lr % 

FELDSPARS : TYPES : TOTAL K-FELDSPAR PLAGIOCLASE 
PERCENTAGE: % % % 
GRAIN SIZE: mm mm m 

COLOUR: 
STRUCTURE : 

FERROMAGNESIANS : TYPES : G G L 3  PYROXENES 

PERCENTAGE: 1s' % % % % 

GRAIN SIZE:  Ub&LZ ~ I U  mm mm mm 
QUARTZ PRESENT?: - -  YES NO OTHER PRIMARY MINERALS:- fins> 

PERCENTAGE: % PERCENTAGE: ? %  % 
GRAIN SIZE: mm GRAIN SIZE: Ol) mm mm 

ROCK ALTERATION: h ? f @ H  / d o  LE k E W & Z &  o@MT/.jf 7 )  70 c,+~dp flE 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES a - 
IF YES, GIVE PAGE: AR 

OTHER FEATURES : 

PROBABLE FORMATION # / C O C P  AGE: Vx 

I 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: M E 0  ,I(/& t h L 0 6 P f  PAGE: I -23  

SPECIFIC LOCATION OF SAMPLE: F I G  , Z S  AK Frrc. 

SAMPLE MODE: FLOAT SAMPLER: 86 h / f i m L E . s  

COLOUR (WEATHERED) : g&?& &3 w COLOUR (FRESH) :, c;Rw 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

TEXTURE : GLASSY APHANITIC CLASTIC PEGMATITIC 
GRAIN SIZES: COARSE(P) V. COARSE 
GRAIN SIZE PERCENTAGES: % % 

ROCK TYPE: PYROCLASTIC 
ROCK CLASS: FIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: 
ROCK MAGNETISM: 

IF MAGNETIC, GIVE PATTERN: 
HC1 REACTION: STRONG :WEAK POWDER ONLY C G E >  

IF HC1 YES, GIVE PATTERN: 
7- . 

' TOTAL PERCENTAGE DARK MINERALS: 
%- d' 

FELDSPARS : TYPES : TOTAL 
% - 
K-FELDSPAR PLAGIOCLASE 

PERCENTAGE: % 
GRAIN SIZE:  mm 

COLOUR : 
STRUCTURE: 

FERROMAGNESIANS: TYPES : AMPHIBOLES 
PERCENTAGE: P a 0  % 

% 
mm 

PYROXENES 
% 

GRAIN SIZE: c/%3mm mm 
QUARTZ PRESENT?: - -  YES NO OTHER PRIMARY MINERALS: 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

7 % 

L /  mm 

% % 

mm mm 

% 
mm 

% 

YES - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

I , _ -  3THER FEATURES: m[h hi n ~ & l l E r  [Al 2+ 

PROBABLE FORMATION /t/lcoih AGE: ~x 



- 
IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: K A M  Loo Ps PAGE: I -24 

I I I 

6 R o B E m s  L A  k E  ; /k4 I D  D & j z  T SPECIFIC LOCATION OF SAMPLE: E/& 5’fbE X)E 

(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED): w,m 6 P(> W M  COLOUR (FRESH) : LI W m w  
TEXTURE : GLASSY APHANITIC CLASTI GRANULAR PEGMATITIC 
G R A I N  SIZES: GLASSY COARSE(P) V, COARSE 

c 

GRAIN 
ROCK 
ROCK 
ROCK 

I SIZE PE 
TYPE : 
CLASS : 
STRENGTH 

RCE 
7 

(NTAGES : % 
PYROCLASTIC 

MAFIC ULTRA-MAFIC 
LOOSE FRIABLE WEAK VERY STRONG 

% % 

ROCK HARDNESS: - SOFT (-3) 
ROCK MAGNETISM: STRONG WEAK 

IF MAGNETIC, GIVE PATTERN: 
HC1 REACTION: STRONG POWDER ONLY NONE 

TOTAL PERCENTAGE DARK MINERALS: 1f.5 % 

FELDSPARS : TYPES : G&% K-FELDSPAR 
PERCENTAGE: 5% % % 

GRAIN SIZE: < \  mm mm 
COLOUR: W i i r E  

STRUCTURE : LE-CTa X7hU 

FERROMAGNESIANS: TYPES: PYROXENES 
PERCENTAGE: N6R % % 

GRAIN SIZE: t b & m n  mm 
QUARTZ PRESENT?: - YES @ OTHER PRIMARY MINERALS: 

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 
mm 

% 

% % 

mm mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES @ 
IF YES, GIVE PAGE: AR 

- OTHER FEATURES: LbOks  TNT-A.\I S N  E Id SP OTS 6 bYK E *  LI k F  / LkVEREfi ,  

- 
PROBABLE FORMATION AllCOLA AGE: 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: v€D KA W L W S  PAGE: 1 - 2 s  

U i ? N  i3d.P M ~ t )  F k 7  
SAMPLE MODE: -Tq FLOAT SAMPLER: d#tTT=S 
(IF FLOAT): SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : m m  R E ~ R I J I I  BRUMM COLOUR (FRESH) : #a I H k Y  
TEXTURE : GLASSY PEGMAT IT I C 
GRAIN SIZES: COARSE(P) V. COARSE 
GRAIN SIZE PERCENTAGES: % % 

PLUTONIC VOLCANIC FLO PYROCLASTIC 
FELSIC \ NTERMEDIAT MAFIC ULTRA-MAFIC 

ROCK TYPE: 
ROCK CLASS: 
ROCK STRENGTH: LOOSE FRIABLE W E A K a W m  VERY STRONG 

ROCK MAGNETISM: WEeK NOT MAGNETIC 

HC1 REACTION: STRONG ,- POWDER ONLY NONE 

ROCK HARDNESS: *Ts SOFT ( - 3 )  

IF MAGNETIC, GIVE PATTERN: UAiIFTW 

IF HC1 YES, GIVE PATTERN: SsEfM i 4 M t h . F  s Luch-rro UI 
TOTAL PERCENTAGE DARK MINERALS: 7 I % 

, FELDSPARS: TYPES : TOTAL K-FELDSPAR PLAGIOCLASE 
0 ” )  ++h Pr/F=AIDcR yJ7p 

4 

PERCENTAGE: j.r-21) a , 
GRAIN SIZE: @ I -  / mm d m m  

COLOUR : &/4/7F / 
STRUCTURE: &cT TMrUs 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
7 PERCENTAGE: 

GRAIN SIZE: mm mm 
QUARTZ PRESENT?: YES (@ OTHER PRIMARY MINERALS: - 

PERCENTAGE: 
GRAIN SIZE: 

7 %  

mm 
PERCENTAGE: 
GRAIN SIZE: 

mm 

ROCK ALTERATION: t r  r A r  C W E  W Y C  W C E  s 

IS THERE AN ALTERED ROCK SAMPLESUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: TmE. A M Y C b  UL Es b S*mW tss/lJ!4 KFkE O&&jB C&\/$75 



F 

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

GRAIN SIZE 
TYPE : ROCK 

ROCK 
ROCK 
ROCK 
ROCK 

PERCENTAGES: % % % 
PLUTONIC PYROCLASTIC 

CLASS : FELSIC CNTERMEDIAT- MAFIC ULTRA-MAFIC 
STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
HARDNESS: HARD (25) SOFT ( ~ 3 )  

MAGNETISM: WEAK NOT MAGNETIC 

IF MAGNETIC, GIVEPATTERN: ! I rn taRn/ l  
HC1 REACTION: -=$POWDER ONLY NONE 

\ IF HC1 YES, GIVE PATTERN: & R I ( C \ $ I v €  To bi<sEN\rh)A7Eb LO(A”I KMJS 

TOTAL PERCENTAGE DARK MINERALS: % 

FELDSPARS : TYPES : 
PERCENTAGE: 
GRAIN SIZE: 

COLOUR: 
STRUCTURE : 

FERROMAGNESIANS: TYPES: 
PERCENTAGE: 
GRAIN SIZE: 

TOTAL K-FELDSPAR PLAGIOCLASE 
Is-w 99 O F  

b I 4  mm mm mm 
WH IT€ 

RFCT xmu 
HIBOLES PYR 

QUARTZ PRESENT?: - YES @ OTHER PRIMARY MINERALS: flhd 4JE- r/ 7E 
3 

PERCENTAGE: % PERCENTAGE: t % 

GRAIN SIZE: mm GRAIN SIZE: d,l mm 

% 

% 

mm 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT : N E b ,  InAm LDOPS PAGE: 1-27 

SPECIFIC LOCATION OF SAMPLE: 5- 3 *':. rgd. 

SAMPLE MODE: GG?) FLOAT SAMPLER: 
SUB-ANGULAR SUB-ROUNDED ROUNDED (IF FLOAT) : SPHERICITY: ANGULAR 

COLOUR (WEATHERED) : r r \ o t r M  E E5hj COLOUR (FRESH): LIGtt7- 
TEXTURE : GLASSY APHANITIC CLASTIC GRANULAR PEGMATITIC 
GRAIN SIZES: G L A S S Y G - m  MEDIUM COARsE(P) V. COARSE 

% 7s % 2s % % % % GRAIN SIZE PERCENTAGES: 
ROCK TYPE: PLUTONIC PYROCLASTIC 
ROCK CLASS: MAFIC ULTRA-MAFIC 
-ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG - 
ROCK HARDNESS: HARD (25) (43 SOFT ( - 3 )  

ROCK MAGNETISM: STRONG WEAK 
IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: 
HC1 REACTION: STRONG *'WEAK POWDER ONLY & O N a  

TOTAL PERCENTAGE DARK MINERALS: *;2?2 % 

TYPES: K-FELDSPAR 
PERCENTAGE: 1 5  % % ;  

GRAIN SIZE: <&I mm mm 
COLOUR: 

STRUCTURE : 
FERROMAGNESIANS : TYPES : C-G-&OXEa 

PERCENTAGE: // Q5J i % 

GRAIN SIZE: 4 xm 4 
QUARTZ PRESENT?: YES @ OTHER PRIMARY MINERALS: - 

PERCENTAGE: % 

GRAIN SIZE: mm 
PERCENTAGE: 
GRAIN SIZE: 

PLAGIOCLASE 
% 
mm 

% % 

mm mm 

% % 

mm m 

YES @ - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

E~H/ / I )RT%O PY Q PRj?S€&T lu 4 1 a41 - *  
OTHER FEATURES: ,rbw 

PROBABLE FORMATION All Po Ltl AGE: &x 
CI4 /3 (  f of \ /  P 1 7 C  f'/?FSEruf / N  / g  4 .  



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: \ <AM L O O  rs PAGE: I-t8 
1 

SAMPLE REFERENCE NUMBER: I KM%a - \37 
I I 

SPECIFIC LOCATION OF SAMPLE : \ 806ht ,c O O E  , O & h  1 4 9 0  f&fh 
F r )  b 
l - l O * L >  

SAMPLE MODE: FLOAT SAMPLER: B w+ I l r C E 3  

(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : ( M E 0  I &)S7-k/ OM& COLOUR (FRESH) : DM kc G . A L Y / i i W  b 

TEXTURE : GLASSY APHANITIC CLASTIC PORPHYRITIC GRANULAR ~EGMATITIC 
GRAIN SIZES: GLASSY APHANITIC FINE(S) MEDIUM COARSE(P) V, COARSE 

GRAIN S I Z E  PERCENTAGES: % 7040% 20-30% % % % 
ROCK TYPE: PLUTONIC PYROCLASTIC 
ROCK CLASS: FELSIC INTERMEDIATE ULTRA-MAFIC 

VERY STRONG ROCK STRENGTH: LOOSE FRIABLE WEAK 
ROCK HARDNESS: 
ROCK MAGNETISM: 

IF MAGNETIC 
HC1 REACTION: 

IF HC1 YES, 
TOTAL PERCENTAGE DARK MINERALS: r v / o  % 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: I F 2 0  % % 

GRAIN SIZE: < a s  mm mm 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
PERCENTAGE: w o  % 1 7 %  

GRAIN SIZE: 4-1 mm mm 
QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS - -  

PERCENTAGE: % PERCENTAGE: 
GRAIN S I Z E :  mm GRAIN SIZE: 

PLAGIOCLASE 

% % 

* m m  mm 

7 %  % 

mm 

*WlTH s /OEkrTE HIALL U U T h  erg 
YES - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 

IF YES, GIVE PAGE: AR 

OTHER FEATURES: VERY GL A S S Y  MP L A R M I I C E ,  M R  T R i X  v € A ) /  F IdF 
G R W d E Q  b 

PROBABLE FORMATION U/COLA * AGE: kx 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

SAMPLE REFERENCE NUMBER: K 9 3 I Z j - 0 - 1  DATE : nLyv/q3 

COLOUR (WEATHERED) : dROUUlJt/ 6 L W  COLOUR (FRESH) : b&k mEEMK%- Giem;rl/ 
TEXTURE : GLASSY APHANITIC CLASTIC -T> GRANULAR PEGMATITIC 
GRAIN SIZES: GLASS AP INE S MEDIUM COARSE(P) V. COARSE 
GRAIN SIZE PERCENTAGES: rn % % % 
ROCK TYPE: 
ROCK CLASS: 
ROCK STRENGTH: 

ROCK MAGNETISM: WEBK NOT MAGNETIT 
ROCK HARDNESS: HARD (25) SOFT ( ~ 3 )  

IF MAGNETIC, GIVE PATTERN: UNl -Rm 
HC1 REACTION: STRONG ,‘WEAK POWDER ONLY 

IF HC1 YES, GIVE PATTERN: 
TOTAL PERCENTAGE DARK MINERALS: / o  % 

FELDSPARS : TYPES : TOTAL G- PLAGIOCLASE 
PERCENTAGE: 2 6  % I / %  /- % 7  
GRAIN SIZE: 6.24 mm 0 4 2 4  mm / n u n  

COLOUR: h/ l f l7E WM= 
STRUCTURE : RECTB XTkLS 7”5 

FERROMAGNESIANS : TYPES : q G i E E E i i  <R=N~ 
PERCENTAGE: 4 % 4f % % % 

GRAIN SIZE: 043*0*rmm db2* o b f m  mm 
QUARTZ PRESENT?: - -  YES @ OTHER PRIMARY MINERALS: 

PERCENTAGE: % PERCENTAGE: % 

GRAIN SIZE: mm GRAIN SIZE: 011 m mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES a 
IF YES, GIVE PAGE: AR 

PROBABLE FORMATION NrCo t A AGE: J/ R 



r 

IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: NED , I C A ~ L W P S  PAGE: 1-30 

~ SAMPLE REFERENCE NUMBER: I gn/ 93 PJ - 3 I I DATE: F / w  
b I I 

SPECIFIC LOCATION OF SAMPLE: sE€ FLG, zc, 4 ' 21 
SAMPLE MODE: -2% FLOAT SAMPLER: 

(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

TEXTURE : GLASSY APHANITIC CLASTIC G k L A R  PEGMATITIC 
GRAIN SIZES: GLASSY APHANITIC FINE(S) MEDIUM COARSE(P) V. COARSE 

COLOUR (WEATHERED) : Uc/.rT G . l e w  COLOUR (FRESH) : i~.b/ ;r AJ 

% 30 % 3 0  % % % % GRAIN SIZE PERCENTAGES: 

ROCK TYPE: PLUTONIC PYROCLASTIC 
ROCK CLASS: 

ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: 
ROCK MAGNETISM: 

IF MAGNETIC, GIVE PATTERN: 
HC1 REACTION: STRONG 1' WEAK 

IF HC1 YES, GIVE PATTERN: 

PERCENTAGE: 3 Q %+ +- f lOST % 

GRAIN S I Z E :  AZLm mm 

TOTAL PERCENTAGE DARK MINERALS: + 0 % 

FELDSPARS : TYPES : TOTAL 6~s- & G f  

COLOUR: p f ' - ' J y r  7 0  C&Ei+& 

STRUCTURE : kECT It 7 4  a 7wUu 

PERCENTAGE: % % 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

GRAIN SIZE: mm mm 
QUARTZ PRESENT?: @q NO OTHER PRIMARY MINERALS: - 

GRAIN SIZE: GRAIN SIZE: 

% 

mm 

% 

mm 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

PROBABLE FORMATION WLdt 4 AGE: kF 

APPROXIMATE FIELD NAME: F E L S I C  FfLOsPAn POQPCi\/Ry I 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

TOTAL PERCENTAGE DARK MINERALS: 0 % 

FELDSPARS : TYPES : 
PERCENTAGE: 
GRAIN SIZE: 

TOTAL K-FELDSPAR 
% 7 r% 

mm mm 
COLOUR: 

STRUCTURE: 
FERROMAGNESIANS: TYPES: 

PERCENTAGE: 
GRAIN SIZE: 

QUARTZ PRESENT?: (ycEIs7 NO w- 

AMPHIBOLES PYROXENES 
8 7 

mm mm 
OTHER PRIMARY MINERALS: 

PLAGIOCLASE 
% 
mm 

% 

% 

mm 

% 

mm 

% 



L -- 
IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: \ Wl LOO P3 PAGE: I -3% 
J 

APPROXIMATE FIELD NAME : 

5PECIFIC LOCATION OF SAMPLE: l b i A P b R t  @M&RY I AfuR n+ o t= /%'OA~PDAJ 
7, M R P  - f= rC, 7) 
FLOAT SAMPLER: m m x  

SUB-ANGULAR SUB-RO (IF FLOAT) : SPHERICITY: ANGULAR 
COLOUR (WEATHERED) : 
TEXTURE : 
GRAIN SIZES: 

COLOUR (FRESH) : 

GLASSY I @ E T B  FINE(S) MEDIUM COARSE(P) V. COARSE 
PORPHYRITIC GRANULAR PEGMATITIC 

% % % % GRAIN SIZE PERCENTAGES: % /6a % 
ROCK TYPE: PLUTONIC VOLCANIC FLOW c--- e g  
ROCK CLASS: FELSIC MAFIC ULTRA-MAFIC 

G R F C N  H#m-- -_ 

- 

ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: HARD (25) SOFT ( ~ 3 )  

ROCK MAGNETISM: STRONG WEEK @  MAGNET^ 
IF MAGNETIC, GIVE PATTERN: 

HC1 REACTION: CT-9 ,* WEAK POWDER ONLY NONE - 
IF HC1 YES, GIVE PATTERN: PELVASlUE, &m 4 CJ FRj j  C n V E  5 

TOTAL PERCENTAGE DARK MINERALS: 7 %  r 
. .I .?ELDSPARS : TYPES : 

PERCENTAGE: 
GRAIN SIZE: 

COLOUR : 
STRUCTURE: 

TOTAL K-FELDSPAR 
% e @ %  

mm mm 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
4 % PERCENTAGE: 7 %  3 

mm mm GRAIN SIZE: 
QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS - -  

PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 

mm 

% % 

mm mm 
0 

% % 

mm mm 
ROCK ALTERATION: f i 6 W 0 ~ 7  O C C I  LE V- E ~ I  O Q T E  

YES - IS THERE AN.ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT: AIE5-b ; K  RfaLoO P I  PAGE: I -33 

SAMPLE REFERENCE NUMBER: Krs43 L3- IOZC DATE: $?/% 

(IF FLOAT) : 

TEXTURE : 
GRAIN SIZES 
GRAIN SIZE 
ROCK TYPE: 
ROCK CLASS: 

COLOUR (WEA 
SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED 

,THERED): M , U  COLOUR (FRESH) : L k , g ~ r  
GLASSY CL24S.TIC PORPHYRITIC GRANULAR 

GLASSY -&!INE (s) MEDIUM COARSE (PI 
PERCENTAGES: % t m  % !k !% 9. " w -0 

PLUTONIC VOLCANIC FLOW ST C 
FELSIC e-*F*FIC 

ROUNDED 

d & e E & L -  
PEGMATITI C 
V, COARSE 

% 

ROCK 
ROCK 
ROCK 

STRENGTH : 
HARDNESS : 
MAGNETISM: 

~~~ 

LOOSE FRIABLE WEAK ---VERY STRONG - 

STRONG WEAK GNETIC 
IF MAGNETIC, GIVE PATTERN: 

HC1. REACTION: CS-3 n '  WEAK POWDER ONLY NONE - 
IF HC1 YES, GIVE PATTERN: Q E R V l ( t S 1 V  € 

- TOTAL PERCENTAGE DARK MINERALS: , ,'<- % 

FELDSPARS : TYPES : TOTAL K-FELDSPAR 
PERCENTAGE: * %  % 

mm mm GRAIN S I Z E :  

COLOUR : 
STRUCTURE: 

FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 
% % 

mm mm 
PERCENTAGE: 
GRAIN SIZE: 

QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS: - -  
PERCENTAGE: % PERCENTAGE: 
GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 

mm 

% % 

mm mm 

% % 

mm mm 
ROCK ALTERATION: L A U ~ T E  P&Es~h)cl) 

IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? - YES & 
IF YES, GIVE PAGE: AR 

PROBABLE FORMATION rtlicoc A AGE: 
I .  

s 



IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT : Eb K A u h ~ 0 0 P f  PAGE: 1-34- 

APPROXIMATE FIELD NAME : 

SAMPLE REFERENCE NUMBER: I )( 9 3 - 1 g L I DATE: sF5F/q3 

+ .GREY SAAI& -FF -F 

SPECIFIC LOCATION OF SAMPLE: 100 th s w  0 F tee C18L) I € S m z  
k - O & E U T S  LA-= f i b 2  c )  t Fir+ * 254 

SAMPLE MODE: C N Z q  FLOAT SAMPLER: 8 Idbl-lT~~~ 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : CI&tST T O  M€bt aRo bd d COLOUR (FRESH) : LI WT 
TEXTURE : 
GRAIN SIZES: 

GLASSY APHANITIC G???? PORPHYRITIC GRANULAR PEGMATITIC 
TI3 FINE(S)  MEDIUM COARSE (P) V. COARSE 

GRAIN SIZE PERCENTAGES: ';? % ' ? '  % % % % % 
ROCK TYPE: PLUTONIC VOLCANIC FLOW 
ROCK CLASS: MAFIC ULTRA-MAFIC 
ROCK STRENGTH: LOOSE FRIABLE VERY STRONG 
ROCK HARDNESS: HARD (25) 
ROCK MAGNETISM: STRONG WEAK 

HC1 REACTION: ~ R O N G  :WE OWDER ONLY NONE 

TOTAL PERCENTAGE DARK MINERALS: ~0 % 

IF MAGNETIC, GIVE PATTERN: 

IF HC1 YES, GIVE PATTERN: P E P U A W E  

3ELDSPARS : TYPES : TOTAL K-FELDSPAR 
-. 

PERCENTAGE: 7 %  % 

GRAIN SIZE: mm mm 
COLOUR: 

STRUCTURE: 
FERROMAGNESIANS: TYPES: AMPHIBOLES PYROXENES 

PERCENTAGE: 1% 3 ? %  
GRAIN SIZE: mm mm 

QUARTZ PRESENT?: YES NO OTHER PRIMARY MINERALS - -  
% - PERCENTAGE: PERCENTAGE: 

GRAIN SIZE: mm GRAIN SIZE: 

PLAGIOCLASE 
% 

mm 

- YES a IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
\ 

SOM€ LAYERIAC.  fl\l B O  TH - 

PROBABLE FORM~TION NICOLA AGE: AX 



METAMORF'EIC ROCK SAMPLE SUMMARY SHET 

P R m C T  : VEb .Khvr\LObP 5 PAGE: M - 1  
I 

SAMPLE REFERENCE "ME!ER: 

SPECIFIC LOCATION OF SAMPLE: 

COLOUR (WEATHERED): U&I- w d  COLOUR (FRESH): h u  
DOMINANT GRAIN SIZE: GLASSY FINE(Sl MEDIUM 'COARSE(P) V. COARSE 
ROCK TEXTURE: NON-FOLIATED 

VERY FINE-GRASNED FINE To MEDIUM AND COARSE IF FOLIATED: 

IF FOLIATED: NEEDLE-LIKE/OR SEGREGATED 
- BLADED CRYSTALS INTO LAYERS 

IF NON-FOLIATED: APHANITIC GRANULAR GWOBLASTIC 
-- ROCK STRENGTH: LOOSE F::iJ&g STRONG VERY STRONG 

- NONE 
HARD 05) SOFT 
- 

WEAK POWDER ONLY NONE - 
IF HC1 YES, GIVE PATTERN: PEcln?SlUP 

OVERALL MINERALOGY: MONO-MINERALIC 
MINERALS : WLO hrc S~4lCi - rE-?  FELbSPA(LC? 

PERCENTAGE: ? %  ? %  7 %  % 8 
GRAIN SIZE: ? m m  (0.1 mm ? m m  mm mm 

ROCK ALTERATION: f A l  C t T E  COWfiOkJ 

IS THERE AN ALTERED ROCK SUMMARY SHEET? 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: 

PROBABLE FORMATION 



WETAMORPFUC ROCK SAMPLE SUMMARY SBET 

SAMPLE REFERENCE NUMEER: ~ ~ ) C j 3 h / - o C I  8 DATE : TuL y/q3 

-APPROXIMATE FIELD NAME: .,, . ‘a META - R UYO LlTE 



, 

METAMORPHIC ROCK SAMPLE SUMMARY SHET 

-ToJEcT: NEn; d&fn coo P-r PAGE: M - 5 

SAMPLE REFERENCE NUMBER: 

S P E C I F I C  LOCATION OF SAMPLE: 

1 r c n l 4 3 N  - / O O , f Q r  I 

SAMPLE MODE: @-- FLOAT 

( IF  FLOAT) : SPHERICITY: ANGULAR 

DOMINANT GRAIN 

ROCK TEXTURE: 

I F  FOLIATED: 

I F  FOLIATED: NEEDLE-LIKE/OR SEGREGATED 
BLADED CRYSTALS I N T O  LAYERS 

I F  NON-FOLIATED: APHANITIC GRANULAR GPANO 

ROCK STRENGTH: 'VERY STRONG 

2CK CLEAVAGE: 

ROCK HARDNESS: 
HC1' REACTION: 

+- 

I F  HC1 YES, GIVE PATT 

O V E R A U  MINERALOGY: 

MINERALS : 
PERCENTAGE: 

GRAIN S I Z E :  

ROCK ALTERATION: 

IS  THERE AN ALTERED ROCK SUMMARY SHEET? 

I F  YES, GIVE PAGE: AR 
OTHER FEATURES: 

PROBABLE FORMATION 



- 

. "  -ZED IGNEOUS ROCK SAMpLg SUMMARY SHET .:-: . . ... . . ~ 

. ~ PAGE: MI - 1  
. .  

OPS PROJECT: N E D  \ UA-rnI 0 
. 

DOMINANT GRAIN' SIZE: 
TEXTURE: GLASSY .APHAN PEGMATITIC 
ROCK TYPE: PUPTONIC IC F m  PYROCL~TIC 
ROCK CLASS: FELSIC ERMEDIA MAFIC ULTRA-MAFIC 
ROCK STRENGTH: W S E  FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: 

HC1 REACTION: MOJT ?It= 
nrIv 'al.zs Em I A T A . S &  

TOTAL PERCENTAGE DARK MINERALS: % 

FELDSPARS : ' ' TYPES: K-FELDSPAR PLAGIOCLASE 

3 

IF HCl YES, 

PERCENTAGE : ? %  % 

GRAIN SIZE: mm mm 
COLOUR: , CLEAP 

STRUCTURE: Lo#& XTAU 
FERROMAGNESIANS : TYPES : AMPHIBOLES PYROXENES 

PERCENTAGE: S- I<% @I % % % 

GRAIN SIZE: 4 0 d  mm mm mm mm 
QUARTZ PRESENT?: - YES OTHER PRIMARY MINERALS: 

PERCENTAGE : % PERCENTAGE: % % 
GRAIN SIZE: mm GRAIN SIZE: mm mm 

ROCK ALTERATION: ,+@NbAnrr &@/omE, SSfXE CALCITE. @ ? I + I ~ o & ~ %  CWweRTM I% @L&ITF. 

YES NO _. - IS THERE AN ALTERED ROCK SAMPLE SUMMARY SHEET? 
IF YES, GIVE PAGE: 

PERCENTAGE : 
GRAIN SIZE: 



MINERALIZED IGNEOUS ROCK SAMPLE SUMMARY SHEET 

PROJECT : N E O ,  K A M  LOOPJ PAGE: MI - 2 
SAMPLE REFERENCE NUMBER: DATE: XEP7-,/* 3 



SAMPLE REFERENCE NUMBER: I tchl’i3w -/P8C 

IS THERE AN ALTERED ROCX SAMPLE SUMMARY SHEET? - YES a 
IF YES, GIVE PAGE: AR 

OTHER MINERALIZATION : p’/P 1 TE 
PERCENTAGE: &% % -% % % 

GRAIN SIZE: r - m m  - m m -  m m -  m m -  mm 
GRAIN SHAPE: bI 55 EM IffflEb 

OTHER FEATURES : @FINELY 61x1 FA( pve~T€.3?4mv6howT. OUE 

nu€ PYR/7F CRY1TRl.T AS R7v n i r i ~ l  IOU.  

PROBABLE FORMATION NlcobLn AGE: L4-K 

APPROXIMATE FIELD NAME: &R a IDRPWRUIC knrfUIto’OL6) h D E s 1 ~  

2.1-;V 0Jm M K S  OF 

DATE: Jm/@ 



SAMPLE REFERENCE NUMBER: K d 5 ? 3 M / - 2 2 1 &  DATE: $Ed ?- 











,,2’YPLE REFERENCE NUMBER: 

PAGE: M I N - 3  
+ 

KhM3 t3 - OCl-c 
SPECIFIC LOCATION OF SAMPLE: Tc&OP , F I G .  z r ,  

APPROXIMATE FIELD NAME: 

SAMPUE MODE: FLOAT SAMPLER: 8; h&{ I r & @ z  

QIh)RT2 CA-tUOU-ATtiZ VEid &- C H ~ L L ~ P Y R I T E )  - 

(IF FLOAT) : SPHERICITY: ANGULAR SUB- ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : u/+ 17-F COIQUR (FRESH) : u B  IT . -  
OVERALL GRAIN SIZE: GLASSY APHANITIC FINE(S) OARSE(P) V, COARSE 
SAMPLE SIZE: 
ASSOCIATED 
ROCK TYPE: 

SAMPLE STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 

SEDIMENTARY METAMORPHIC 

SAMPLE HARDNESS (MOHS): 3- 7 
HC1 REACTION: -WEAK POWDER ONLY - NONE 

IF HC1 YES, GIVE PATTERN: 
MINERALS PRESENT: <wrrs. * 

~ 7 3 7 
I $ 

7 3 
AMOUNT: n% ? 

GRAIN SIZE: ^Cmm 4 m m  & =  d m m  

GRAIN SHAPE: r3?tKSfWE 4 
OTHER PROPERTIES: Sofi~lL kTAL FASF$ aa4.€iW-@ F9k4S 

MINERALS PRESENT: <rl:I:LhPV&% 
AMOUNT: / hEC6 

GRAIN SIZE: 2 m m  mm lo[u11 mm 
GRAIN SHAPE: Pr 5 

OTHER PROPERTIES: 
OTHER TESTS/OBSERVATIONS/PROPERTIES: 0 9  I/ E /  nl SrNz L O N  2 - 7 m  bvlDE I 

o z o j /  30% 7grR / A )  J f -  / C O & P  yo&<& W C S  
/ 



MINERALIZED SAMPLE SUMMARY SHEET 

f 

HAS A ROCK 1 . D -  SHEET BEEN FILLED IN? a NO 
I F  YES, GIVE PAGE NUMBER: MI MS MM .m - 
3 THIS SAMPLE BEEN ASSAYED? - YES @ ckL ORlTF --SEh/L/7"r. 

ASSOCIATED ROCK FORMATION N I C O L P  mvc O U l T E Z :  * AGE: 'r? 



MINERALIZED SAMPLE SUMMARY SHEET 

SAMPLE REFERENCE NUMBER: I n l93  Lt/ - 13 
, -  

PAGE: MIN -< 
DATE: Yk?#y/@ 

I c I 

- S&FIC LOCATION OF SAMPLE: 4 1 3  S E E  FtG. 2s, 

SAMPLER: .M t t /TTLE s 
SUB-ANGULAR SUB-ROUNDED ROUNDED 

COLOUR (WEATHERED) : L\/i+l-r F C0LX)uR (FRESH) : W tf  re 

SAMPLE MODE: IN'SITU 
(IF FLOAT) : SPHERICITY: 

OVERALL GRAIN SIZE: GLASSY APHANITIC <wq MEDIUM COARSE(P) V. COARSE 
SAMPLE SIZE: 
ASSOCIATED 
ROCK TYPE: 

/ ? s r  -c: 2 f c 
(IGNEOUS) 
EXTRUSIVE SEDIMENTARY METAMORPHIC 

SAMPLE STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
SAMPLE HARDNESS (MOHS): 
HC1 REACTION: WEAK POWDER ONLY NONE - 

IF HC1 YES, GIVE PATTERN: F A &  T !+';:' 11 t/VS r J  @ &  v 

MINERALS PRESENT: 
AMOUNT: 

GRAIN SIZE: mm mm mm mm 
GRAIN SHAPE: 

OTHER PROPERTIES: 
OTHER TESTS/OBSERVATIONS/PROPERTIES: ~ \ / P ! C A L  a p  7;W- ~2 rtE/20#S 

HAS A ROCK I.D. SHEET BEEN FILLED IN? NO - 
IF YES, GIVE PAGE NUMBER: MI MS MM 

TTa5 THIS SAMPLE BEEN ASSAYED? - YES @ -I - 

-ASSOCIATED ROCK FORMATION MiCOL 4- AGE: r? 



MINERALIZED SAMPIE SUMMARY SHEET 

APPROXIMATE FIELD NAME: 

1 

SAMPLE MODE: IN'SITU <FF* SAMPLER: & *  A M I 7 7 L € x  

J 

QLJW7Z V € W  * 

SUB-ROUNDED ROUNDED (IF FLOAT) : SPHERICITY: QNGULZCR'J SUB-ANGULAR 
- COLOUR (WEATHERED) : fi:I.#cX_ -0 b,??,!?F COLOUR (FRESH) : NH/7E 

OVERALL GRAIN SIZE: GLASSY APHANITIC MEDIUM COARSE(P) V. COARSE 
SAMPLE SIZE: .zCfV'/ 3 G m Y  2 C M  . 
ASSOCIATED (IGNEOUS) 
ROCK TYPE: EXTRUSIVE SEDIMENTARY METAMORPHIC 

SAMPLE STRENGTH: LOOSE FRIABLE WEAK fmTq VERY STRONG 
SAMPLE HARDNESS (MOHS):  

STRONG WEAK POWDER ONLY - HC1 REACTION: 
IF HC1 YES, GIVE PATTERN: 

MINERALS PRESENT : &hW7& HsmTl?e 
AMOUNT: ..-A h hvb& 

GRAIN SIZE: * m m  ' 6b3mm mm mm 1 

GRAIN SHAPE: ri.r &*5 1 YF , 

OTHER PROPERTIES: I E i n l  3EhSiT '  

MINERALS PRESENT : c, 

AMOUNT: 
GRAIN SIZE: m m -  mm mm mm 

GRAIN SHAPE: 
OTHER PROPERTIES: 



SEDIMENTARY ROCK SAMPLE SUMMARY SHEET 

- PROJECT: A I F b  \ U A M LOO6 PAGE: S - I 
SAMPLE REFERENCE NUMBER: I K 4 3 - S 

SAMPLE MODE: CN-7 FLOAT SAMPLER: 6,  )3 /q / r L &  ( - 
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 
COLOUR (WEATHERED) : MjqiTE 7 0  I I I F ~ ,  k$SV COLOUR (FRESH) : EEAj ) B LACK 
TEXTURE: APHANITIC =EZ?') NON-CLASTIC CRYSTALLINE 
GRAIN SIZE IF NOT CLASTIC: APHANITIC MEDIUM COARSE V. COARSE - 
GRAIN SIZE IF CLASTIC: MUD >SAND 

GRAIN SHAPE: 
- 

MATRIX SIZE IF CLASTIC: MUD SAND - 
PERCENTAGE: GRAINS: / m  % MATRIX: % 
ROCK STRENGTH: LOOSE FRIABLE WEAK VERY STRONG 
ROCK HARDNESS: HARD (25) SOFT (-3) 

a 

HC1 REACTION: 
IF HC1 YES: 

WEAK POWDER ONLY 
d T = m  MATRIX REACTING ""i p / L -;; 

~- - 

-- - 
MINERALS : 

PERCENTAGE: % % % 

GRAIN SIZE: mm mm mm 
GRAIN SHAPE: 

ROCK ALTERATION: 

% % 

mm mm 



SEDIMENTARY ROCK SAMPLE SUMMARY SHEET 

(-- PROJECT: 

SAMPLE REFERENCE NUMBER: I K 43 u- R 
PAGE: S - 2 

SPECIFIC LOCATION OF SAMPLE: 13oTorn O F  TOYCE CREEK GUCCH,CIVE$T J 

SAMPLE MODE: FLOAT SAMPLER: 8 ~ H ~ T L E S  
(IF FLOAT) : SPHERICITY: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

TEXTURE: m m  CLASTIC NON-CLASTIC CRYSTALLINE 
GRAIN SIZE IF NOT CLASTIC: APHANITIC FINE MEDIUM COARSE V. COARSE 
GRAIN SIZE IF CLASTIC: @ SAND 

MATRIX SIZE IF CLASTIC: MUD - SAND 

COLOUR (WEATHERED) : RVS7Y COLOUR (FRESH): D M K  M € y  / 1 1 L n i i .  
I 

>SAND 
GRAIN SHAPE: ANGULAR SUB-ANGULAR SUB-ROUNDED ROUNDED 

PERCENTAGE: GRAINS: % MATRIX: % 

ROCK STRENGTH: e~L%-d3 LOOSE FRIABLE 
ROCK HARDNESS: 0 
HC1 REACTION: STRONG WEAK POWDER ONLY a 

STRONG VERY STRONG 

IF HC1 YES: GRAINS REACTING MATRIX REACTING 
MINERALS : 

PERCENTAGE: % % % % % 

GRAIN SIZE: mm mm mm mm mm 
GRAIN SHAPE: 

ROCK ALTERATION: 

IS THERE AN ALTERED ROCK SUMMARY SHEET? - YES @ 
IF YES, GIVE PAGE: AR 

OTHER FEATURES: M f i G - M E T i C -  ~ U M F R O I I S  S N A C C  QUA AT.^^: ~ / E J A J s  , UFP: 
I 

PROBABLE FORMATION CACI-I 1'- ( A  c- I? AGE: m% P 

APPROXIMATE FIELD NAME: 



SEDIMENTARY ROCK SAMPLE SUMMARY SHEET 

~~ 

SAMPLE MODE: IN SITU @&+ SAMPLER: 
(IF FLOAT) : SPHERICITY:%NG~R , SUB-ANGULAR SUB-ROUNDED @EEE* - 
COLOUR (WEATHERED): AkHr dr3 3EJEJ COLOUR (FRESH) : VAR/bU 5 
TEXTURE: APHANITIC NON-CLASTIC CRYSTALLINE 
GRAIN SIZE IF NOT CLASTIC: APHANITIC FINE MEDIUM COARSE V. COARSE 
GRAIN SIZE IF CLASTIC: MUD SAND @= * 
GRAIN SHAPE: SUB-ANGULAR SUB-ROUNDED e D 3  
MATRIX SIZE IF CLASTIC: MUD c E D ~ P & & y &  &/tl&&) S 

RWNEb 
- PERCENTAGE: GRAINS: m K  MATRIX: 23 %@@ 
ROCK STRENGTH: LOOSE  XIA ABLE WEAK -q VERY STRONG 
ROCK HARDNESS: HARD ( 2 5 )  SOFT (-3) ) / h t X S  
T 1  REACTION: STRONG WEAK POWDER ONLY 

IF HC1 YES: GRAINS REACTING MATRIX REACTING 
MINERALS : 

PERCENTAGE: % % % % % 

GRAIN SIZE: mm mm mm m mm 
GRAIN SHAPE: 

ROCK ALTERATION : NOkjE &?t+ ~2 F. ~ r t  

IS THERE AN ALTERED ROCK SUMMARY SHEET? YES a 
IF YES, GIVE PAGE: AR 



:OMPOSITION TYPE- F E L S l C  ( S i  and AI r ich) I INTERMEDIATE I MAFIC 

V O L C A N I C  BRECCIA  f ragmen ts  large, angular 

AGGLOMERATE or VOLCANIC CONGLOMERATE frogments large, rounded 

uncommon 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
VOLCANIC ASH loose, f ine-grained material, often pumice - r i ch  

ASHFALL  TUFF we l l - so r led  . 
ASHFLOW TUFF unsorted,som brpe frO(yne0ls 

TUFF consolidated vdconic ash 

r e  x I u re  Frogmenlol 
very coarse to 
very fine 

WELDED TUFF densely compacted; may hove flow bording,glossy mot1 

PUMICE frolhy gloss (often dull due to olterotlon) 

O B S I D I A N  dense. massive gloss 

, lhin covilies 

uncommon 

r o r e  

Texture Glossy 

nomi usad for ophmilic, l igh l -co lowbd.  
" FELSITE" lava or diha r o c k  I a c k l n ~  racopnlzabla phanocryi l i  

rned -dork v e r y  dork 
colour colour 

ANDESITE B A S A L T  

Texture aphanitic 
or 

Porphyrit ic with 
aphonilic 

groundmass 

uith typical phmrysts) 

, 

T RACHYTE 

(K-feldtmofic) 

RHYOLITE D A C I T E  

( O t K - f e l d k m a f i c )  (O+Plog- f  mof ic)  (Plog t px.hb) (Plog, olivine, I P X .  h b )  

A P L I T E  medlf ine sugary texture; little ar no mofic minerals 
PEGMATITE very coorse ond heterogeneous texture; 

(mov contain unusuol minerals) 

DOLERITE or DIABASE r o r e  
Texture typically 
nedium to coarse, 

even -grained 

Sometimes 
porphyritic 

D l O R l T E  G A B B R O  --I---- 
" G R A N  I T  I c R O C  K s " 

/ 

"TRUE" OUARTZ GRANO- 
GRANITE MONZONITE DlORlTE 

O U A R T Z  
DlORlTE 

S Y E N I T E  

80% 

Content 40% 

20% 

. Potass iu  

COMPOSITION TYPE - FELSIC ( S I  and Al  r i ch )  I INTERMEDIATE I MAFIC 
















