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Abstract

Ajax East and Ajax West deposits are two of a number of porphyry copper-gold deposits that are hosted by

the silica-saturated alkaline Iron Mask batholith, in the southern part of Quesnellia. The northwesterly trending

batholith is an Early Jurassic composite intrusion emplaced in the Nicola Group, a well defined volcanic island arc

package.

Pit mapping delineated eleven significantly different rock units: Nicola Group volcanic rocks, picrite and

nine intrusive units ranging in composition from diorite or gabbro to quartz monzonite. The Ajax deposits occur at

the intersection of two major dioritic phases of the Iron Mask pluton, the hybrid diorite and the younger Sugarloaf

diorite, which is recognized as the probable source of mineralization.

Porphyry-style mineralization consists of pyrite and chalcopyrite. Alteration has been divided into four

categories: (i) pre-main stage alteration, (ii) main stage porphyry alteration and mineralization, (iii) late main

stage alteration, and (iv) post porphyry alteration. Four main stage porphyry alteration assemblages have been

defined: propylitic, albitic, potassic and scapolitic. Propylitic alteration, which occurs peripheral to albitic

alteration, appears to be a weaker manifestation of the albitic assemblage. Albitic alteration, which is spectacularly

developed along the contact of the Sugarloaf diorite and the hybrid diorite is associated with high grade copper-

gold mineralization. Potassic and scapolitic alteration occurs as veins that cross-cut propylitic and albitic

alteration. Pyrite and chalcopyrite are present in all main stage alteration assemblages but are most closely

associated with albitic alteration. Albitic alteration liberates Fe + and may decrease pH, assisting in the

precipitation of chalcopyrite. Mineralization also appears to be controlled to some extent by host lithology with the

Sugarloaf diorite as the most favourable host. Main stage alteration assemblage minerals overprint several deuteric

alteration events and are overprinted in turn by a low grade metamorphic assemblage.

Screens of hornfelsed Nicola Group volcanics and serpentized picrite indicate the presence of major fault

systems that have also controlled the intrusion of the younger, mineralizing phases of the batholith, and thus, are

good indicators of potential mineralization.
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GEOLOGY OF THE AJAX EAST AND AJAX WEST, SILICA-SATURATED ALKALIC COPPER-GOLD

PORPHYRY DEPOSITS, KAMLOOPS, SOUTH-CENTRAL BRITISH COLUMBIA

1.0 INTRODUCTION

The alkaline suite of porphyry copper deposits represent an important class of deposits in the Canadian

Cordillera. The deposits are associated with small, complex alkaline plutons, which are comagmatic with the

surrounding volcanic rocks and spatially related to regional faults. Alkalic porphyries differ from the calc-alkaline

porphyries in mineralization and alteration. Alkaline deposits tend to be enriched in gold and silver and depleted

in molybdenum relative to calc-alkaline porphyries (Barr et al., 1976). Phyllic and argillic alteration zones are

absent or poorly developed, therefore the classic calc-alkaline alteration zonation model (Lowell and Guilbert,

1970) does not apply. Instead, alteration consists of potassic alteration, propylitic alteration, and less commonly,

skarn development. Potassic alteration, consisting of biotite and K-feldspar, is directly related to copper

mineralization in most deposits. Propylitic zones, consisting of chlorite, epidote and albite are more intensely

altered than those associated with calc-alkaline porphyries and are host to ore deposits (Barr et al., 1976). Some

alkalic porphyries contain significant amounts of garnet (Galore Creek: Allen et al., 1976; Cariboo Bell: Hodgsen

et al., 1976) and scapolite (Ingerbelle: Fahrni et al., 1976).

The alkaline suite of rocks can be subdivided into sodic, potassic and high-K suites (Middlemost, 1975).

A recent subdivision based on silica saturation has been proposed (Lang et al., 1992) that divides the rocks into

silica-saturated alkalic and nepheline-alkalic suites. The silica-saturated alkalic suite, comprising diorite,

monzodiorite and monzonite, is silica saturated, although free quartz is rare. The nepheline-alkalic suite,

comprising phonolite and syenite, is silica undersaturated and nepheline- or pseudoleucite-bearing. The Ajax East

and Ajax West deposits are associated with sodic to potassic, silica-saturated alkaline rocks of the Iron Mask

batholith.
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1.1 Location, Access and Reserves

Ajax East and Ajax West deposits are two of a number of porphyry copper-gold deposits in the Afton

mining district (Fig. 1.1). The district is located southwest of Kamloops, 360 kilometers northeast of Vancouver,

British Columbia, within the silica-saturated alkaline Iron Mask batholith (Lang et al., 1992). The northwesterly

trending batholith is an Early Jurassic composite intrusion that occurs in the southern part of Quesnellia in the

Intermontane Belt. The batholith is approximately 22 kilometers long and 5 kilometers wide.

The Ajax deposits, near the southwestern edge of the batholith, occur at the intersection of two major

dioritic phases of the Iron Mask pluton. Porphyry-style mineralization consists of pyrite and chalcopyrite with

trace amounts of bornite and chalcocite (Bond, 1987). The 1990 open pit reserves in the combined Ajax deposits

were estimated at 20.7 million tonnes averaging 0.45% copper and 0.034 g/tonne gold (Teck Corporation, 1990

Annual Report). Open pit mining of the Ajax West deposit began in 1988 and ore was first processed in mid-1989.

Mining of stage 1 of the Ajax West pit was completed in March 1990. Preparation of stage 2 was halted in August

1991. Open pit mining of the Ajax East zone began in November 1989 and was halted August 1991.

The property is readily accessible from the Trans-Canada Highway, via the Afton Mine site, five

kilometers west of Kamloops. A fifteen kilometer haulage road leads from the mill and office site to the two pits.

The Ajax East pit lies approximately 600 metres east of Ajax West pit.

The Iron Mask batholith occurs within the dry belt of the interior of British Columbia. Annual rainfall

averages about 26 centimeters. Sagebrush, Ponderosa pine and Douglas fir are the dominant vegetation.

Topography is glaciated and generally gentle, consisting of rolling hills and broad uplands, with elevations

between 610 and 1 100 metres. Glacial overburden up to 100 metres in thickness infills paleo-valleys. Although

outcrops are sparse in some areas of the batholith, they are abundant in the vicinity of the pits.
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1.2 Previous Work

1.2.1 Exploration

Exploration for copper mineralization within the Iron Mask batholith dates back to the late 1890's when

work was done in the vicinity of what is now known as the Afton orebody. In 1896, the first year in which mining

activity was recorded, over 200 claims were located on the batholith. Some of the more significant prospects were

the Python (Makaoo), Noonday, Lucky Strike, Iron Mask and Erin, Wheal Tamar and Monte Carlo (Ajax), and

Kimberly. By 1900 underground work had been done on all of these properties. Most, with the exception of the

Iron Mask and associated Erin deposit, produced only a few tons of select copper-bearing ore. The Iron Mask and

Erin orebodies produced 165 555 tonnes grading 1.47 % copper, 0.69 g/tonne gold and 2.74 g/tonne silver (Carr,

1956). Production continued intermittently from 1904 to 1928. In 1916 Granby Mining and Smelting Company

optioned and drilled the Python, Evening Star and Wheal Tamar groups (Fig. 1.1). In 1951 and 1952 Kennco

Explorations Ltd, conducted an electromagnetic survey and drilled 14 diamond drill holes in the Pothook claim

area. In 1954 the Consolidated Mining and Smelting Company of Canada diamond drilled over 5 000 metres on

the Ajax-Monte Carlo group. Other companies extended old workings on the Python, Night Hawk, Copper Head

and Evening Star claims. The Afton claims were staked in 1949, but the orebody was not discovered until 1971

when it was drilled by Afton Mines Ltd. The Big Onion was also discovered in 1971 by International Developers

Ltd. This same company outlined mineralization in the DM and Cresent deposits.

Afton Mines Ltd. open-pit mined the Afton deposit from 1977 to 1987. Total production was 22.1 million

tonnes grading 0.91% copper and 0.69 g/tonne gold. The Pothook pit was mined from 1987 to 1988 and produced

2.4 million tonnes grading 0.35% copper and 0.72 g/tonne gold. The Crescent was mined from 1988 to 1989,

producing 1.23 million tonnes of ore grading 0.46% copper, 0.21 g/tonne gold. Estimated reserves for the DM

zone are 2.69 million tonnes grading 0.38% copper and 0.24 g/tonne gold. Big Onion estimated reserves are 3.2

million tonnes grading 0.71% copper and 0.41 g/tonne gold.

Work in the Ajax East and Ajax West pit areas (Wheal Tamar and Monte Carlo), by Rolling Hills Copper

Mines Ltd., began in the early 1970's with geological mapping and magnetic and induced polarization surveys. In

4



1980 Cominco undertook an extensive exploration program on what was then known as the Ajax Monte Carlo

property. They drilled 190 percussion holes totaling 14 347 metres and ran approximately 70 kilometers of ground

magnetometer and induced polarization surveys on the property. In 1981 Cominco drilled 14 diamond drill holes

totaling 2 200 metres. An extensive drill project to prove up reserves in the Ajax East and Ajax West deposits was

undertaken in 1987 by Cominco Thirty-one NQ diamond drill holes, totaling 3 851 metres, were drilled in the

Ajax East deposit. Forty-six NQ diamond drill holes, totaling 7 608 metres were drilled in the Ajax West deposit.

1.2.2 Geology

Early descriptions of the geology of the batholith are found in Mathews (1941) and Cockfield (1948).

More detailed studies of the Iron Mask pluton and summaries of exploration activities can be found in Carr (1956)

and Preto (1967). Further studies on the geology and structure were undertaken by Northcote (1974, 1976 and

1977). Detailed work on the Afton orebody and the geochemistry of the batholith was undertaken by Reed et al.

(1983) and Kwong (1987).

1.3 Objectives

Fieldwork consisted of two summers mapping the two Ajax pits at 1:750 scale, and logging 4 900 metres

of diamond drill core from approximately 150 drill holes on two representative plan sections and three cross-

sections. Core was logged on three metre intervals that coincided with the assay intervals. Visual estimates of

alteration mineral and sulphide abundances were systematically recorded. Thirty-three whole rock analyses were

done and two-hundred thin and polished thin sections were examined to aid in characterizing rock units and

alteration suites. Electron microprobe analyses were obtained from twelve polished sections to determine

elemental compositions of primary igneous and alteration minerals.

This study, based on the above work, examines the compositional, temporal and structural relationships of

the rock units within the Ajax East and Ajax West pits, and the alteration and mineralization related to these units.

Conditions that led to mineralization are constrained and compared to similar deposits elsewhere in the world.

5



This study forms part of a larger program of research directed towards the alkaline suite of porphyry

deposits under the auspices of MDRU. Other members of the research team have carried out mapping and

research in the Iron Mask batholith (L. Snyder) and the Cresent (J. Lang) and Pothook pits (C. Stanley). This

research and the study at the Ajax deposits contributes to an improved understanding of the Iron Mask batholith

and its contained mineralization.
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2.0 GEOLOGY, PETROGRAPHY AND GEOCHEMISTRY OF IGNEOUS UNITS

2.1 Introduction

This chapter describes the regional and property geology of the Ajax East and Ajax West deposts.

Petrography of all units is detailed. Major and minor element analyses of the major units are used to constrain

nomenclature and genetic relationships.

2.2 Regional Geology

The Iron Mask batholith lies in the southern part of Quesnellia (Fig. 1.1). The most extensive assemblage

in Quesnellia is the Nicola Group, a well defined volcanic island arc (Monger et al., 1991), which consists of

Upper Triassic to Lower Jurassic volcanic and related sedimentary rocks. Comagmatic calc-alkalic and alkaline

batholiths are emplaced in the assemblage and are host to numerous copper deposits. Calc-alkaline rocks occur in

the east, grading to increasingly more alkaline rocks to the west, possibly reflecting a west dipping subduction zone

(Monger et al., 1991). Four major plutonic events (Preto et al., 1979) occurred at 200 million years (Ma), 160 Ma,

100 Ma and 50-70 Ma. The 200 Ma group includes plutons of both the alkaline and calc-alkaline series. The

younger events comprise only calc-alkaline series plutons. Copper mines have been developed along the entire

length of Quesnellia. These include from north to south: Afton, Pothook, Crescent, Ajax, Highland Valley,

Brenda, Ingerbelle and Copper Mountain.

The Iron Mask batholith is one of the larger silica-saturated alkaline intrusions of the 200 Ma group and

consists of two plutons, the Iron Mask pluton and the Cherry Creek pluton (Fig. 1.1). The Iron Mask pluton

consists of four major phases: the hybrid diorite, the Pothook diorite, the Cherry Creek unit and the Sugarloaf

diorite. The Cherry Creek pluton consists of the undivided Cherry Creek unit. Both plutons were emplaced in

Upper Triassic volcanic and sedimentary strata of the Nicola Group. Preto (1977) and Northcote (1976) suggested

that these intrusions were emplaced within centers of Nicola volcanism. An easterly trending graben filled with up

to 1 000 metres of Middle Eocene Kamloops Group volcanic and sedimentary rocks separates the plutons at

7



Figure 2.1 Geological map of the Ajax East and Ajax West pits and the immediately surrounding area. Legend is
in Figure 2.2. Both deposits occur at the contact between hybrid diorite and Sugarloaf diorite.



surface. Most nomenclature for the batholith follows the work of Carr (1956), Preto (1968) and Northcote (1975,

1977a, b), but recent revisions by L. Snyder (Univ. of B.C., M.Sc. thesis in progress) are also utilized.

2.3 Property Lithology and Petrography

Pit mapping delineated eleven significantly different rock units (Figs. 2.1-2.5). The sequence may require

revision upon completion of U-Pb zircon dating currently underway on several of the major units. The currently

interpreted order, from oldest to youngest, is: (unit 1) Nicola Group volcanic rocks, (2) picrite, (3) pyroxene

gabbro, (4) hybrid diorite, (5) pegmatitic hybrid diorite, (6) trachytic monzonite, (7) Sugarloaf diorite, (8)

monzodiorite dyke, (9) diorite dyke, (10) magnetite-rich dyke, and (11) quartz eye latite dyke. A summary of the

modal characteristics for each unit is presented in Table 2.1 and whole rock analyses are presented in Table 2.2. A

detailed description of each unit follows.

Nicola Group volcanic rocks (unit 1) are sub-alkaline basalts in the vicinty of the pits. They occur south

of the Ajax West pit along the margins of Jacko Lake (Fig. 2.1). Good exposures have been created by the

construction of the haul road. A hornfelsed screen of Nicola Group volcanic rocks, striking north 40 degrees east

occurs along the contact between the hybrid and Sugarloaf diorite units along the length of the Ajax East pit (Figs.

2.4 and 2.5). Outside the pits, the Nicola Group volcanic rocks are dark green to black, augite phyric and non- to

weakly magnetic. In thin section (Plate 2.1A), the euhedral augite phenocrysts are pseudomorphed by blue-green

to yellow hornblende. The matrix is trachytic and consists of cloudy feldspar laths and fine grained hornblende.

Secondary red-brown biotite is also weakly developed in the matrix. In samples taken from the strongly foliated

screen of volcanic rocks in the Ajax East pit, the augite phenocrysts are replaced by pale green amphibole in a

groundmass of medium grained red-brown biotite and fine grained hornblende and sericite. Numerous dykes and

dykelets of Sugarloaf diorite (unit 7) intrude the screen.

Picrite (unit 2) occurs predominantly south of the Ajax West pit (Figs. 2.2 and 2.3), where holes drilled in

1990 intersected as much as 150 metres of serpentinized picrite. Screens of picrite are also found along the

9
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Figure 2.4 Geology of the Ajax East pit. The legend, abbreviated from Figure 2.2, excludes units not present in
this pit. Cross-section A-B is in Figure 2.5. Mineralization follows the trend of the screen of hornfelsed Nicola
Group volcanic rocks that parallels the contact of hybrid diorite with Sugarloaf diorite.





major faults that separate the hybrid and Sugarloaf diorite units. Picrite also occurs in the southwest corner of the

Ajax West pit, along the ramp into the pit, and as slices in the major east-west fault that divides the pit in half.

Picrite occurs on the northeast corner of the Ajax East pit (Fig. 2.4), where it is in contact with Sugarloaf diorite

and a monzodiorite dyke, and in the southwestern half of the pit as slices within the screen of hornfelsed Nicola

Group volcanic rocks (Fig. 2.4). The picrite also occurs outside the batholith (Carr, 1956; Snyder, 1993) and is not

thought to have a direct genetic relationship to the batholith.

The picrite is highly magnetic in all but the most intensely altered areas. In hand sample it is dark grey

with an aphanitic matrix surrounding rounded, darker phenocrysts, which are mainly olivine or rarely pyroxene

that are partially to completely replaced by serpentine and magnetite. On sheared surfaces, waxy serpentinite is

characteristic. In thin section (Plate 2.1B) the corroded, serpentinized, coarse grained olivine and relict

clinopyroxene phenocrysts are set in a groundmass of aphanitic to fine grained, grey serpentine with needles of

tremolite. The picrite is cut by trachytic Sugarloaf diorite (unit 7).

Pyroxene gabbro (unit 3) occurs as two large tabular bodies in the Ajax West pit. The dip of the bodies

coincides with the southern pit wall, leading to extensive exposure. Intersections in drill core indicate it is 3

metres wide. It has very limited exposure in the Ajax East pit where it is restricted to one small (1 by 2 metre)

outcrop of uncertain orientation within albitized Sugarloaf diorite.

In hand sample pyroxene gabbro is a medium grained porphyritic unit with equant phenocrysts of

pyroxene in a dark grey to black matrix. It is weakly magnetic to nonmagnetic. In thin section (Plate 2.2) the

majority of the equant phenocrysts are pseudomorphed by strongly pleochroic, olive-green hornblende. Relict

pyroxene is locally present in the cores of the hornblende grains, and the hornblende preserves pyroxene twinning.

Saussuritized plagioclase laths are common. The groundmass comprises microcrystalline secondary hornblende,

sericitized feldspar and minor magnetite. Contacts with Sugarloaf diorite appear interleaved and are sharp but do

not provide unambiguous information on their relative timing; neither appear chilled. In thin section the contact is

masked by a <5 mm reaction rim of strong epidote alteration. Texturally this unit is very similar to the Nicola

Group volcanic rocks observed along the haul road. It is therefore suggested that the pyroxene gabbro may be
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Table 2.1 Summary of Petrographic Characteristics of the Major Rock Units of the Ajax East and A'ax West pits.

Primary Mineralogy prior to alteration
Rock Unit
Name Phenocrysts % Groundmass %
Nicola Group Pyroxene 35 Plagioclase^40
Volcanic rock Plagioclase 25

Picrite Olivine 10 no relict primary minerals
Pyroxene 3

Pyroxene Pyroxene 25 Plagioclase 40
Gabbro Plagioclase 30 Opaques 5

Hybrid Pyroxene 25 Plagioclase (-An 30) 20
diorite Plagioclase (-An 45) 15 Magnetite 7

Biotite^5

Pegmatite Pyroxene^i 15
hybrid Hornblende 25
diorite Magnetite 10

Plagioclase 50

Trachytic Plagioclase 35 Plagioclase 20
monzonite Pyroxene 22 Magnetite 5

Apatite 3 Orthoclase 15

Sugarloaf Hornblende 25 Plagioclase 45
diorite Apatite 2 Opaques 7

Plagioclase (-An 30) 20
Pyroxene 1

Alteration

Phenocryst Replacement % Groundmass Replacement% Vein %
Hornblende 65

Serpentinite 20 Tremolite/ Diopside 2
Magnetite 10 Actinolite 30

Serpentinite 30
Hornblende 25 Hornblende 30
Epidote 5 Sericite
Calcite 1
Chlorite 4

Hornblende 45 Epidote 7 Epidote 5
Epidote 5 Quartz 2 Calcite 5
Chlorite 3 Calcite 7 Chlorite 1
Biotite 5 Sericite Pumpellyite 1
Sphene 2

Biotite 4 Epidote 10
Epidote 3
Hornblende 1
Chlorite 1

Hornblende 3 Sericite Calcite
Sphene 2
Biotite 3
Epidote 1
Chlorite 3

Hornblende 2 Sericite Prehnite 2
Prehnite 5 Diopside 20 Pumpellyite 5

Diopside 5
Calcite 3



Table 2.1 Summa of Petro:. a c hic Characteristics of the Ma'or Rock Units of the A'ax East and A'ax West •its.(continued)

Magnetite Plagioclase (—An 30)^55 Feldspars 35
rich Dykes Hornblende^25 Opaques 15

Quartz eye Hornblende^20 Opaques tr.
latite dyke Quartz^5 K-Feldspar 45

Pyroxene^5
K-Feld 'ar

Alteration

Phenocryst Replacement % Groundmass Replacement% Vein %
Actinolite 12 Sericite
Sphene 4
Epidote 5
Chlorite 2
Calcite 1
Diopside 2

Biotite 5 Chlorite^15 Calcite 10
Epidote 1 Epidote^10 Epidote 1

Calcite^7

Chlorite^15 Calcite 7
Calcite^3 Epidote 2

Primary Mineralogy prior to alteration
Rock Unit
Name^Phenocrysts %^Groundmass %
Monzodiorite Plagioclase (—An 30) 30^Opaques^4
dykes^Apatite^1^Plagioclase^40



comagmatic with the Nicola Group volcanic rocks.

Hybrid diorite (unit 4) is a variable, medium grey to green unit, that ranges from a fine grained diorite to a

coarse grained pyroxenite. A phase that is extremely coarse grained and hornblende-rich has been mapped as a

separate unit (pegmatitic hybrid diorite). All phases are characterized by strong magnetism. The fine grained

dioritic phase predominates in the Ajax West pit (Fig. 2.2), where it occurs to the north of a major easterly

trending fault that separates the hybrid diorite from the Sugarloaf diorite. In the Ajax East pit (Fig. 2.4) the dark

grey-green, medium to coarse grained, pyroxene-rich phases predominate. The unit occurs on the northwestern

side of the pit, and is separated from the Sugarloaf diorite by a fault and by the screen of hornfelsed Nicola Group

volcanic rocks.

In thin section (Plate 2.4) the fine grained diorite consists of pale green pyroxene, plagioclase, pale green

hornblende, red-brown biotite and magnetite. Textural varieties include those characterized by: (i) well twinned

plagioclase grains, smaller anhedral pyroxene grains and interstitial hornblende, magnetite and biotite, (ii)

equigranular, interlocking pyroxene and weakly twinned plagioclase with interstitial biotite and magnetite, and

(iii) subhedral pyroxene and laths of plagioclase enclosed in poikiolitic red-brown biotite and poikiolitic

plagioclase. The hybrid diorite in the Ajax East pit is characterized by two dominant types: (i) a medium to coarse

grained phase with interlocking pyroxene grains and interstitial plagioclase and magnetite, and (ii) a medium

grained phase with equant pyroxene phenocrysts in a groundmass of hornblende and plagioclase.

Pegmatitic hybrid diorite (unit 5)  is a mixture of fine to very coarse grained diorites and hornblendites

with the appearance of an agmatite (Plate 2.5B). The unit appears in the East pit as localized pockets of coarse

grained material. The unit outcrops in the upper benches of the Ajax West pit, and occurs in large areas

immediately north of the Ajax West and Ajax East pits (Figs. 2.1 and 2.2).

Fine and coarse grained phases cross-cut one another. The coarsest material is dominated by hornblende

laths up to 5 cm long. Plagioclase and magnetite are interstitial to the hornblende laths. Minor amounts of

secondary red-brown biotite replace hornblende. Pyroxene is the dominant mineral in the less coarse grained
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phases, accompanied by twinned plagioclase, a primary pale olive-green hornblende, a primary red-brown biotite

and abundant interstitial coarse grained magnetite. Secondary red-brown biotite is a common alteration of the

hornblende.

Trachytic monzonite (unit 6) is present in the Ajax West pit as a poorly defined tabular body within the

fine grained hybrid diorite (Fig. 2.2). Contacts between the trachytic monzonite and the surrounding fine grained

hybrid diorite are possibly gradational. In hand sample the rock is greyish pink and porphyritic with a well

developed trachytic texture defined by plagioclase laths and pyroxene. In thin section (Plate 2.4B) the unit is

characterized by large (3 mm), cloudy plagioclase phenocrysts with interstitial, granular, faintly green pyroxene

and magnetite. Continuous grains of clear potassium feldspar are interstitial to all other phases. Apatite and

sphene are accessory minerals. Red-brown biotite and chlorite replace the pyroxene.

Sugarloaf diorite (unit 7) is a fine to medium grained porphyry that occurs as a lobe-shaped body along

the margin of the hybrid diorite. In the Ajax West pit (Fig. 2.2) the unit occurs to the south of the major east-west

fault. It occurs on the southeastern side of the Ajax East pit (Fig. 2.4). This unit displays considerable textural

variation (Plate 2.6). It ranges from fine grained and weakly porphyritic to a medium grained, commonly

trachytic, crowded porphyry. Overall, Sugarloaf diorite is characterized by elongate hornblende and plagioclase

phenocrysts enclosed in a grey matrix. Two fine grained to aphanitic phases were distinguished in drill core, but

not in the pits. An aphanitic, grey, weakly magnetic phase, occurs as small (<0.5 metre) dykelets that cross-cut the

more typical Sugarloaf diorite. Similar dykelets with disseminated chalcopyrite were observed 600 metres east of

the Ajax East pit. The second variety is not easily distinguished from the main phase. Equant, black phenocrysts

(originally pyroxene?) are present in varying amounts in an aphanitic matrix. Contact relationships are uncertain

and gradational. In some cases clasts of the plagioclase porphyritic Sugarloaf diorite are enclosed in a matrix of

the darker aphanitic unit, but the reverse also occurs. This phase may represent Sugarloaf diorite that has been

contaminated with large inclusions of Nicola Group volcanic rocks which have been only partially assimilated.

The mixed origin of this unit might explain its irregular distribution.
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In thin section (Plate 2.7) the typical porphyritic unit contains olive-green, strongly pleochroic hornblende

that occurs as prismatic crystals, tabular laths and needles. Tabular plagioclase feldspar displays twinning but is

characteristically sericitized. The groundmass is mainly aphanitic to microcrystalline, saussuritized plagioclase.

One section, which displayed large and well zoned primary plagioclase phenocrysts, contained approximately 15%

mosaic textured quartz in the groundmass. Accessory minerals are subhedral, corroded apatite with abundant

inclusions and microcrystalline magnetite. Common secondary minerals include blue-green hornblende and

yellow-green epidote after primary hornblende.

Monzodiorite (unit 8) occurs as prominent cross-cutting dykes in both the Ajax West and Ajax East pits

(Figs. 2.2 and 2.4). The largest dyke in the Ajax West pit is 4 metres wide, strikes northeast at 030°, dips 75°

northwest and is paralleled by several smaller dykes. In the Ajax East pit one large dyke cuts hornfelsed Nicola

Group volcanic rocks, the hybrid diorite and the Sugarloaf diorite (Fig. 2.4). A second large dyke, on the

northeastern wall of the pit, separates the Sugarloaf diorite from the hybrid diorite. A third dyke partially separates

the picrite in the northeastern corner of the pit from the Sugarloaf diorite. Numerous smaller dykes occur within

the hybrid diorite on the northwestern wall of the pit. All the dykes strike northwest and are steeply dipping.

In hand sample the monzodiorite is a fine-grained, blue-grey to pinkish, amphibole and plagioclase phyric

unit, commonly with pervasive yellow-green epidote alteration. The pinkish colour is due to pervasive K-feldspar

alteration that occurs sporadically in some dykes but is absent in others. In thin section (Plate 2.8A) it is strongly

porphyritic with tabular to equant phenocrysts of well twinned plagioclase, prismatic pale green amphibole and

minor pyroxene, all in a feldspar groundmass. Common accessory minerals are subhedral apatite and magnetite in

a matrix of aphanitic plagioclase. This unit has previously been grouped with the Cherry Creek suite, but

petrography and geochemical data (section 2.4) suggest a closer affiliation with the Sugarloaf diorite suite.

Diorite dyke (unit 9) is a prominent feature on the floor of the 900 metre level of the Ajax West pit (Fig.

2.2) where it cuts the Sugarloaf diorite. A small outcrop, possibly of the same dyke, occurs on the 840 level. No

dykes of this composition were observed in the Ajax East pit. In hand specimen it is similar to the Sugarloaf

diorite, but is intensely altered to calcite, epidote and hematite. In thin section the unit comprises fine grained
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chlorite, brown to green epidote, and minor sphene replacing all the primary mafic minerals in a groundmass of

finer grained twinned plagioclase, quartz, calcite and opaques. Only traces of relict pyroxene are present and there

is no evidence of primary amphiboles. Larger patches of chlorite have anomalous blue interference. Opaques

consist dominantly of magnetite and hematite with minor pyrite and chalcopyrite.

Magnetite rich dykes and dykelets (unit 10) cross-cut the Sugarloaf and hybrid diorites at several localities

in both pits. Based on a single whole rock analysis, these dykes are quartz monzonites. A single, one metre wide

dyke of this type can be traced up the southwestern wall of the Ajax West pit, where it cross-cuts the Sugarloaf

diorite. The remainder of these dykes are less than one metre wide and are very discontinuous and difficult to map

They are generally too small to appear on the maps. All the dykes are characterized by their aphanitic texture and

strong magnetism. They vary in colour from medium grey to dark green-grey to dark purple-grey. In thin section

(Plates 2.8B, 2.9A) they are variably altered. Fresher examples contain very fine grained, euhedral, green

hornblende phenocrysts, slightly larger feldspar phenocrysts and 15% subhedral primary magnetite disseminated in

a microcrystalline groundmass of twinned plagioclase. One dyke differed; it contained pyroxene grains with

secondary hornblende and chlorite, in a cloudy feldspar matrix. Trace chalcopyrite and pyrite were observed

locally. In more altered dykes brown biotite and chlorite with normal to anomalous purple birefringence replace

the hornblende. Cloudy green-brown epidote and sphene occur in the sericitized feldspar groundmass. In the most

altered samples, calcite replaces feldspar phenocrysts in a mesh textured groundmass of sericitized feldspar and

pale green chlorite.

Quartz eve latite dykes (unit 11) occur in both Ajax pits. In the Ajax West pit a single large dyke can be

traced across the northern half of the pit, where it cross-cuts the hybrid diorite (Fig. 2.2). It is disrupted by intense

faulting in the northeast quadrant of the pit. Two major quartz eye latite dykes cut the Sugarloaf diorite and the

picrite in the Ajax East pit (Fig. 2.4). The largest dyke is approximately five metres wide and follows the entire

length of the southeastern side of the pit. A second large dyke occurs at the contact of hybrid diorite and Sugarloaf

diorite in the southwest corner of the pit. Several parallel dykelets were noted. These dykes clearly post-date

alteration, mineralization and many of the faults within the Ajax East and Ajax West pits. Kwong (1987)

concluded, based on mineralogy and alteration, that similar-looking dykes in the Afton pit were pre-Tertiary.
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In hand sample this unit is a uniform, fine grained, porphyritic, brownish-pink rock with hornblende

needles and characteristic quartz and K-feldspar phenocrysts. Clots of coarse grained K-feldspar occur locally.

Minor amounts of disseminated pyrite are present. Epithermal style, vuggy quartz veining, accompanied by

bleaching and silicification of the host rock, is associated with these dykes. In thin section (Plate 2.9B) fresh

quartz eye latite is a mass of golden brown hornblende needles in a groundmass of K-feldspar and twinned

plagioclase. Quartz eyes and K-feldspar laths are up to one cm long. The K-feldspar laths commonly have calcite

in their cores. Patches of chlorite with anomalous blue birefringence are common.

2.4 Geochemical Analysis of Major Units

Twenty one samples of least altered rocks from the major units were collected for major, minor and

selected trace element and rare earth element (REE) analysis Sample locations are in Appendix A and results are

presented in Table 2.2. Most of the samples have undergone some degree of alteration and are not necessarily

representatives of the primary composition. Samples that are most strongly altered, based on petrography, are:

Nicola Group volcanic rock (KR92-28), Sugarloaf microdiorite (KR92-25) and pyroxene gabbro (KR92-29). A

complementary data base of whole rock analyses of samples collected within the batholith but distal to

mineralization are in L. Snyder (Univ. of B. C., M.Sc. thesis in progress).

2.4.1 Major Element Analyses

The data (with the exception of the picrite and the Nicola Group volcanic rock, shown in Figure 2.6b), are

plotted in Figure 2.6a on a granitoid discrimination diagram (after Le Maitre, 1989). Most of the samples plot in

the quartz monzodiorite, monzodiorite and diorite/gabbro fields with the exceptions of the magnetite rich dyke

(KR92-05) that plots in the quartz monzonite field, and two of the monzodiorite dykes which plot in the monzonite

and syenite fields. The picrites (Fig. 2.6b) clearly plot in the picrite field and the Nicola Group volcanic rock plots

in the basalt field. The data, plotted on an alkaline/subalkaline discrimination plot in Figure 2.7 (Irvine and

Baragar, 1971), are mainly within the alkaline field, but are close to the discriminating line. In an orogenic

affinity diagram (Fig. 2.8a, Shervais, 1982) the samples plot in the volcanic island arc fields. On a K20 vs. Na20
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Figure 2.8 Classification of rocks from the Ajax East and Ajax West pits on (a) an orogenic affinity plot
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Table 2.2 Whole rock analyses of major rock units from the Ajax East and Ajax West pits. (See sample
locations in Fi A.1 and A.2)

UNITS

90101
PICRITE

90102
PICRITE

KR92-28
NICOLA GROUP

VOLCANIC
ROCK

KR92-01
PEGMATITIC

HYBRID
DIORITE

KR92-02
HYBRID
DIORITE

KR92-03
HYBRID
DIORITE

KR92-24
HYBRID
DIORITE

SiO2 % 43.2 44.7 48 41.4 51.5 51.9 41.6
TiO2 % 0.296 0.518 0.555 0.741 0.886 0.744 0.977
Al203 % 5.77 7.58 11.8 19 16.1 18.6 7.03
Fe2O3 % 9.62 9.79 10.3 13.3 8.92 7.71 19.2
FeO % 4 6.2 6.5 4.8 5 3.6 7.4
MnO % 0.15 0.17 0.2 0.13 0.17 0.15 0.17
MgO % 27.6 21.7 11.8 5.88 4.21 3.2 10.8
CaO % 6.02 8.35 10.2 16 9.39 6.76 15.4
Na2O % 0.21 0.55 1.69 0.81 3.41 4.07 0.71
K2O % 0.96 0.65 1.47 0.29 1.95 2.6 0.99
P2O5 % 0.12 0.14 0.24 0.07 0.36 0.46 0.12
H20+ % 5.3 4.1 2.2 1.4 1.6 1.8 1.4
H2O- % 0.2 0.3 0.1 0.2 0.2 0.2 0.2
CO2 % 0.1 0.07 0.11 0.51 0.13 0.2 0.22
WI % 5.45 4.15 1.7 1.35 1.95 1.7 1.5
SUM % 99.80 98.61 98.21 99.70 98.80 98.80 98.56

Au ppb -5 -5 7 -5 -5 -5 -5
S ppm -50 -50 -50 -50 399 2320 -50
F ppm 280 168 249 56 350 500 439
Na ppm 1700 4400 13000 7900 24000 30000 5900
CI ppm 196 221 484 262 385 412 696
Sc ppm 22.2 30.3 31.4 41.8 23.8 11.1 109
V ppm 131 145 279 323 259 285 303
Cr ppm 2250 1820 700 39 73 33 139
Co ppm 86 73 49 35 23 16 59
Ni ppm 1060 817 273 76 19 7 58
Cu ppm 30 22 184 4 53 45 39
Zn ppm 47 61 70 67 61 47 69
As ppm 5 2 3 -2 -2 2 3
Br ppm 2 2 1 3 3 2 3
Rb ppm 38 18 55 -20 -20 40 18
Sr ppm 61 55 464 731 857 901 150
Y ppm -2 -2 -2 -10 15 10 -2
Zr ppm 13 45 29 -10 82 40 17
Nb ppm 5 5 5 2 6 9 5
Sb ppm 0.4 0.2 0.2 0.2 0.2 0.3 0.3
Cs ppm 1 -1 -1 1 1 1 2
Ba ppm 561 259 780 102 787 1720 141
La ppm 2.1 3.1 9.8 1.3 9.7 8.7 2.5
Ce ppm 6 9 19 4 22 20 7
Nd ppm -5 5 8 -5 12 12 -5
Sm ppm 0.8 1.4 1.7 _ 1 2.8 2.9 1.5
Eu ppm 0.2 0.7 0.5 0.5 0.8 0.6 0.9
Yb ppm 0.6 1.1 1 0.6 1.9 1.9 0.6
Lu ppm 0.15 0.16 0.17 0.08 0.27 0.28 0.13
Hf ppm -0.5 1.1 0.9 -0.5 1.7 1.7 0.8
Th ppm -0.5 -0.5 0.8 -0.5 1.3 1.1 -0.5
U ppm -0.5 -0.5 -0.5 -0.5 0.9 0.6 -0.5
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Table 2.2 (continued)

UNITS

90108
HYBRID
DIORITE

KR92-04
TRACHYTIC
MONZONITE

^DY 3474^KR92-25^KR92-26^KR92-27^KR92-64
^SUGARLOAF^SUGARLOAF SUGARLOAF MONZODIORITE MONZODIORITE

^

DIORITE^MICRODIORITE^DIORITE^DYKE^DYKE
S102 % 46.8 53.5 54.6 49.4 54.9 58.2 55.6
TiO2 % 0.823 0.676 0.67 0.825 0.647 0.484 0.556
Al203 % 17.8 18.5 18 15.1 18.2 18.4 18.5
Fe203 % 10.1 7.53 7.03 9.92 6.83 5.31 2.4
FeO % 5 3 3 5.9 3.8 1.3 1.1
MnO % 0.15 0.1 0.08 0.14 0.11 0.04 0.07
MgO % 6.45 2.57 3.21 8.15 3.22 1.63 3.09
Ca0 % 9.63 6.81 7.31 9.13 7.33 5.3 9.57
Na20 % 2.96 4.44 5.95 2.58 5.63 5.89 6.8
K20 % 1.79 2.48 1.2 1.72 1.56 2.14 0.45
P205 % 0.33 0.35 0.24 0.24 0.25 0.23 0.29
H20+ % 2.5 1.6 1.3 2.1 1.1 1.4 1.9
H20- % 0.2 0.2 0.1 0.2 0.1 0.3 0.2
CO2 % 0.59 0.09 0.69 0.16 0.09 0.08 1.06
WI % 3.25 2.3 2.05 1.95 1.15 2 3.05
SUM % 100.32 99.10 100.50 99.41 99.98 99.88 100.48

Au ppb 12 -5 10 7 -5 41 -5
S ppm 1020 -50 -50 98 -50 -50 -50
F ppm 388 370 304 287 256 198 240
Na ppm 23000 32000 42000 21000 42000 44000 50000
Cl ppm 433 345 377 568 586 208 161
Sc ppm 26.6 11.7 16.6 34.5 17.3 7.5 13.5
V ppm 353 158 234 263 234 129 121
Cr ppm 207 40 86 363 66 67 49
Co ppm 38 15 18 39 22 13 11
Ni ppm 64 3 12 140 11 10 3
Cu ppm 379 9 50 151 51 263 68
Zn ppm 56 34 42 47 38 32 23
As ppm 2 3 7 2 -2 6 2
Br ppm 1 2 2 2 3 3 2
Rb ppm 42 60 35 54 43 31 14
Sr ppm 743 701 610 506 631 795 509
Y ppm -2 14 -2 3 7 3 -2
Zr ppm 23 80 84 70 71 72 67
Nb ppm 6 8 5 6 6 10 6
Sb ppm 3.7 0.2 0.2 0.4 -0.2 0.3 0.2
Cs ppm -1 1 -1 -1 1 1 -1
Ba ppm 919 1260 441 1090 472 1190 166
La ppm 7 12.1 8.7 7.7 7.3 10.4 10.2
Ce ppm 17 26 21 18 17 24 24
Nd ppm 10 14 10 10 11 12 13
Sm ppm 2.6 3 2.5 2.6 2.6 2.7 2.9
Eu ppm 0.7 0.1 1.2 - 0.9 0.9 0.8 1.1
Yb ppm 1.8 1.9 1.9 2 2 1.8 1.7
Lu ppm 0.25 0.26 0.3 0.3 0.31 0.32 0.28
Hf ppm 1 2.1 2.1 1.6 2.1 2 2
Th ppm -0.5 1.2 1.5 1 1.2 1.5 1.6
U ppm -0.5 1 1.3 1 1 1.9 1.8
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Table 2.2 (continued)
90107^KR92-06

MONZODIORITE^CHILLED
UNITS^DYKE^MONZODIORITE

DYKE

KR92-05
MAGNETITE-

RICH DYKE

DY 3475
PYROXENE

GABBRO

KR92-29
PYROXENE
GABBRO

90106
PYROXENE
GABBRO

DY 3463
QUARTZ EYE
LATITE DYKE

SiO2 55.4 50 46.8 49 47.6 50.3 51.1
TiO2 0.562 0.602 0.711 0.703 0.668 0.778 1.2

Al203 % 17.7 17.5 17 13.7 10.8 13.7 14.7
Fe2O3 % 6.91 8.73 12 9.66 9.63 10 6.86
FeO % 2.8 4 7.2 5.7 6.2 5.4 4.4
MnO % 0.04 0.05 0.05 0.14 0.2 0.17 0.11
MgO % 2.54 3.13 3.98 8.57 16.6 7.36 6.81
CaO % 5.27 5.05 5.39 8.58 8.7 8.54 7
Na2O % 4.58 5.01 5.61 2.85 0.83 2.33 4.13
K2O % 4.23 3.31 0.7 1.7 2.33 2.89 1.88
P2O5 0.27 0.36 0.32 0.26 0.17 0.24 0.4
H20+ % 1.4 2 3 2.5 2.7 1.6 2.4
H2O- 0.1 0.2 0.2 0.2 0.1 -0.1 0.2
CO2 % 1.04 2.6 3.51 0.59 0.08 0.24 1.69
WI % 2.6 5.3 1.9 3 2.2 1.35 4.05
SUM % 100.46 98.50 97.90 98.41 100.00 98.03 98.41

Au ppb 24 -5 200 12 5 19 10
S PPm -50 -50 4220 1250 72 154 -50
F PPm 312 290 320 330 250 238 640
Na PPm 35000 35000 40000 23000 6600 16000 30000
CI PPm 374 245 258 477 586 551 173
Sc PPm 13.4 14.3 14.3 33.7 29 30 18.4
V PPm 209 197 291 282 208 254 180
Cr PPm 63 13 14 413 1270 306 265
Co PPm 18 17 25 47 53 33 32
Ni PPm 11 12 47 149 556 80 150
Cu PPm 340 2 3870 156 4 182 28
Zn ppm 36 35 40 45 60 57 58
As PPm 6 -2 -2 10 -2 4 12
Br PPm 4 2 4 2 2 2 4
Rb PPm 50 40 20 32 62 64 45
Sr PPm 586 486 336 435 187 525 497
Y PPm -2 -10 -10 -2 -2 4 -2
Zr PPm 72 55 46 39 32 52 155
Nb PPm 5 8 9 6 6 6 23
Sb PPm 10 0.2 0.5 0.5 0.3 1.8 0.5
Cs PPm 1 1 -1 -1 2 1 2
Ba PPm 2350 1830 205 1090 485 2210 345
La PPm 11.5 10.5 7.2 8.6 3.8 7.9 23.5
Ce PPm 25 22 17 19 10 18 50
Nd PPm 12 11 10 10 5 10 23
Sm PPm 2.7 2.2 2.6 _ 2.2 1.7 2.3 4.5
Eu PPm 1.2 0.8 1.4 0.7 0.4 1.1 1.4
Yb PPm 1.8 1.3 1.5 1.6 1.5 1.5 1.4
Lu PPm 0.32 0.22 0.25 0.2 0.22 0.26 0.25
Hf PPm 2 1.3 1.2 1.4 0.8 1.6 3.6
Th PPm 2.1 1.7 0.8 1.1 -0.5 1.2 3.2
U PPm 2.5 1.3 2.7 0.8 -0.5 0.9 1.2
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plot (Fig. 2.8b, Middlemost, 1975) which subdivides the alkalic suite, the samples lie in the sodic and potassic

fields, with the exception of one pyroxene gabbro sample which lies in the high-K field.

Compositional trends between rock units are apparent on variation diagrams (Fig. 2.9a-h). All units, with

the exception of the picrite and the quartz eye latite, are considered to be closely related genetically. Instead of

clustering into discrete groups, there is significant overlap among the units. The exceptions are the two picrite

samples, and two hybrid diorite samples (Table 2.2: KR92-01, pegmatitic variety and KR92-24, coarse grained

pyroxenite phase). These four samples are relatively lower in Si02. The quartz eye latite plots within the main

trend of the data, with the exception of Zr and Ti02, in which it is slightly enriched relative to the Iron Mask

batholith phases. Progressively younger units have increasingly higher Si02. Coinciding with higher silica is a

marked increase in Al203, Na20, P205 and Zr. A prominent decrease in FeO, Fe203 and MgO occurs with

increasing Si02. There is a general decrease in CaO, although the data are scattered. K20 exhibits a slight

increase with increasing Si02, with the exception of several Sugarloaf diorite and monzodiorite dyke samples

which show a decrease. No clear trend can be interpreted for Ti02, other than a slight enrichment exhibited by the

quartz eye latite relative to the other phases (Table 2.2).

A close correlation exists on the Harker plots between the three pyroxene gabbro samples, the Nicola

Group volcanic sample (KR92-28) and the Sugarloaf microdiorite sample (KR92-25). This is consistent with the

possibility that the pyroxene gabbro is a screen of Nicola Group volcanic rocks, and that the dark grey

microdioritic phase of the Sugarloaf has partially assimilated Nicola Group volcanic rocks. It is significant that

three of these samples also represent the most altered samples. Two interpretations are possible: (i) the units may

be similarly altered due to their similar original geochemistry and instability with respect to the younger, more

sodic phases, or alternatively, (ii) the units were originally dissimilar and alteration homogenized their

geochemistry. The three other Sugarloaf diorite and four monzodiorite dyke samples cluster together consistently.

The hybrid diorite displays a wide variation in major oxide concentrations that corresponds to the marked textural

and mineralogical variation seen in this unit. The single analysis of the trachytic monzodiorite unit lies near the

Sugarloaf diorite analyses. The magnetite rich dyke sample plots within the overall trend.
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2.4.2 Minor and Trace Element Analyses

The minor and trace element data were used to test whether or not the units in the pits are cogenetic, and

to further examine relationships among units. The data have been divided into four groups based on similarity in

texture, petrography and major element composition. The groups include: (i) Nicola Group volcanic rocks,

pyroxene gabbro, and picrite, (ii) trachytic monzonite and hybrid diorite, (iii) Sugarloaf diorite and monzodiorite

dykes, and (iv) quartz eye latite and magnetite rich dyke, plotted with typical Sugarloaf diorite and hybrid diorite

samples for comparison.

The data are presented as eight spider diagrams (Fig. 2.10), normalized to MORB (Appendix A). All

units with the exception of the picrite and the quartz eye latite have similar patterns with consistently low Yttrium.

One of the two samples of picrite shows a Eu depletion (Fig. 2.10a) . With only two samples it is difficult to assess

whether this is a true difference or a detection limit problem. Among the samples of hybrid diorite (Fig. 2.10b),

the pegmatitic hybrid diorite has a relative strontium enrichment, but lower overall concentration of REE's than the

other hybrid phases. Figure 2.10c shows that the patterns of Sugarloaf diorite and monzodiorite dykes closely

overlap with the exception of Rb, Ba and K, which may reflect their mobility during alteration. The notable

differences among the hybrid diorite, the Sugarloaf diorite and monzodiorite dyke are the weak enrichment of U

(Table 2.2) and Eu, and a relative depletion of K in the Sugarloaf suite. The differences are slight, but it appears

that the monzodiorite dykes are not only texturally similar to the Sugarloaf diorite, but are also compositionally

closer to it than to the hybrid diorite suite. Absence of the weak K depletion distinguishes the pyroxene gabbro

(Fig. 2.10a) from the Sugarloaf diorite. The single sample of the trachytic monzonite has a strong Eu depletion.

As with the picrite, it is difficult to assess the significance of this depletion. In other aspects the overall pattern is

similar to both the Sugarloaf diorite and the hybrid diorite. The magnetite rich dyke is enriched in Eu but

otherwise has the same overall pattern as the diorites. The quartz eye latite has a distinct pattern, supporting the

idea that it is an unrelated intrusion.

Pearce element ratio theory (Pearce 1968; Russell and Stanley 1990) was used to determine which rock

units are cogenetic, using ratios of conserved elements. Conserved elements are those elements that do not
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participate in material transfer processes such as igneous differentiation and hydrothermal alteration. The hybrid

diorite unit, with its agmatitic nature is not a good candidate to test for conserved elements, and is therefore

excluded. The data set of Nicola Group volcanic rock, pyroxene gabbro and magnetite rich dyke samples is too

small to adequately test for the presence of conserved elements. The most extensive data set is of the

mineralogically similar Sugarloaf diorite and monzodiorite dykes. Therefore the test was limited to whether or not

the Sugarloaf diorite and monzodiorite dykes are cogenetic. The Sugarloaf diorite samples analyzed by L. Snyder

(1993, unpublished data) were incorporated into the Ajax data base because they represent least altered samples.

In addition, a suite of twelve least to most albitically altered Sugarloaf diorite samples are included in the data set

(see Chapter 3 for data and discussion). The trachytic monzonite sample was also added to test the hypothesis that

it is related to Sugarloaf diorite through fractionation.

Pearce element ratios require the presence of at least one conserved element. Conserved elements are

determined by plotting potential, commonly conserved candidates (Zr, Ti02, V, P205, Th, Nb and Hf) against

each other (Figs. 2.11 a-e). On these plots a linear trend indicates either: (i) the elements are conserved, and the

system size is changing, or (ii) coherent mobility of the two elements. A cluster of data can mean: (i) the elements

are conserved and the system size is not changing, or (ii) coherent mobility. TiO2 and V have a linear

relationship. Because these elements commonly occur in magnetite, the linearity probably reflects coherent

mobility and indicates that TiO2 is not a conserved element. In contrast, Zr exhibits a loose cluster (within 2

standard deviations) with P205, Th, Nb and Hf. The correlation of Zr with Hf may indicate coherent mobility (Zr

and Hf substitute for one another in zircon), but its relationship with the other elements indicates it is a conserved

element. Thus, Pearce element ratios were calculated using Zr in the denominator.

To determine how the Sugarloaf diorite, monzodiorite dyke and trachytic monzonite samples are related,

fractionation trends were examined. Plagioclase and hornblende are phenocryst phases in all Sugarloaf diorite and

monzodiorite dyke rocks. Therefore, a set of axes modeling the effects of feldspar fractionation alone is examined

in Figure 2.12a. The coefficients on the Y-axis are chosen to ensure that the effects due to the addition or removal

of feldspar would be represented by a line with a slope of one. The data plot on a line with a steeper slope and

indicate the possible presence of at least one other significant fractionating phase and/or the probable
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Figure 2.11 Test for the conservation of elements in data for Sugarloaf diorite, monzodiorite dykes and trachytic
monzonite samples in the Ajax East and Ajax West pits. The plots test two hypotheses: (a) whether TiO2 is a
conserved element, and (b-e) whether Zr is a conserved element. In (a) the good correlation between TiO2 and V
may be due to coherent mobility, therefore TiO2 cannot be considered conserved with certainty. Figures (b-e)
illustrate Zr plotted against Hf, P2O5, Th and Nb. The clustering of data indicates Zr is a conserved element.
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Figure 2.12 Pearce element ratio plots for Sugarloaf diorite, monzodiorite dykes and trachytic monzonite samples.
Symbols are: A = intensely albitized Sugarloaf diorite, I = intermediate albitization of Sugarloaf diorite, W =
weakly albitized to unaltered Sugarloaf diorite, S = least altered Sugarloaf diorite, M = monzodiorite dykes, and T
= trachytic monzonite. Plots (a) and (b) test two different hypotheses: (a) magmatic evolution due to feldspar
fractionation alone, and (b) magmatic evolution due to feldspar and hornblende fractionation (using edenite and
pargasite compositions). The linear trend in Figure (b) implies that the Sugarloaf diorite, monzodiorite dykes and
trachytic monzonite are cogenetic and evolved through the fractionation of feldspar and hornblende; the effects of
alteration can not be discriminated in this diagram. Figure (c) discriminates between the magmatic evolution due
to fractionation of plagioclase and hornblende of paragonite and edenite composition and the effects of albitic
alteration.
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effect of metasomatism associated with albitic alteration. In Figure 2.12b the Y-axis coefficients are chosen so that

the combined effects of feldspar and hornblende (of tschermakite and paragasite end member compositions)

fractionation form a line with a slope of one. The data plot along the line, indicating that Sugarloaf diorite,

monzodiorite dykes and the trachytic monzonite are related to one another through the fractionation of feldspar

(plagioclase as determined from petrography) and hornblende. Effects of albitic alteration and feldspar-hornblende

fractionation in Fig. 2.12b can be distinguished by assuming an edenite and paragasite composition for the

amphibole (Fig. 2.12c). The least altered samples lie along the fractionation line; the most intensely altered

samples lie above this line. This indicates an addition of Na and Ca and/or removal of Fe and Mg. The validity of

this method of identifying alteration is supported by the paragasitic composition of probed hornblendes (C. Stanley,

Univ. of B.C., pers. comm., 1993). Further evaluation of this data set is discussed in Chapter 3.0.

2.5 Summary

Eleven significant rock units have been identified in the Ajax East and Ajax West pits. Nine of these

units belong to the Iron Mask batholith suite of intrusive rocks and the related Nicola Group volcanic rocks. They

range in composition from gabbro/diorite to quartz monzonite. The picrite unit is temporally related to Nicola

Group volcanic rocks (L. Snyder, Univ. of B.C., pers. comm., 1993) but is compositionally distinct. The quartz eye

latite dykes are younger, by cross-cutting relationships, and are a compositionally distinct unit. The older and

more mafic hybrid diorite, pyroxene gabbro and trachytic monzonite units are plagioclase, pyroxene and

hornblende-bearing and generally silica-undersaturated. The younger Sugarloaf diorite, monzodiorite dykes and

magnetite rich dykes are plagioclase and hornblende-bearing, silica-saturated and porphyritic.

Major element chemistry has shown that the Iron Mask pluton suite is silica-saturated and alkalic, and lies

in the K- and Na-series fields. The compositional trends and tectonic discrimination diagrams indicate an island

arc affinity. The incompatible and REE patterns are similar for all units that are part of the Iron Mask pluton

suites and are characteristic of alkalic rocks (Wilson, 1989). Notable revisions to previous reports (Ross et al.,

1992; 1993) include:(i) the genetic relationship of pyroxene gabbro unit to the Nicola Group volcanic rocks, and

(ii) the inclusion of the monzodiorite dykes with the Sugarloaf diorite suite of rocks.
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Plate 2.1A Photomicrograph (plane polarized light) of Nicola Group volcanic rock (KR92-28, location Fig. A.1).
Equant pyroxene phenocrysts are replaced from the rims inwards by hornblende. Much of the groundmass is also
replaced by hornblende. Cloudy plagioclase laths have a weakly developed trachytic texture. Abbreviations are:
Px pyroxene, 1-1b = hornblende, PI = plagioclase. (Field of view is 2.6 mm.)

177:

Plate 2.1B Photomicrograph (plane polarized light) of picrite (KR92-19, location Fig. A 1). Relict olivine
phenocrysts occur in a groundmass of serpentinite and tremolite. The opaques are minute magnetite crystals
exsolving from the olivine. Abbreviations are: 01 = olivine. (Field of view is 2.6 mm.)
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Plate 2.2A Photomicrograph (plane polarized light) of pyroxene gabbro (KR91-41, location Fig. A.1). Subequant
to equant pyroxene phenocrysts are partially replaced on the rims by hornblende. Plagioclase occurring as
phenocrysts and in the groundmass is saussuratized. Abbreviations are: Px = pyroxene, Hb = hornblende, PI =
plagioclase. (Field of view is 2.6 mm.)

Plate 2.2B Photomicrograph (plane polarized light) of pyroxene gabbro (KR91-45, location Fig. A.1). Subequant
to equant pyroxene phenocrysts are almost totally replaced by hornblende. Hornblende has also replaced the
groundmass. Plagioclase lathes are not destroyed. Note the textural similarity to the Nicola Group volcanic rock.
Plate 2.1A Abbreviations are: Px = pyroxene, Hb = hornblende, PI = plagioclase. (Field of view is 2.6 mm.)
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Plate 2.3A Photomicrograph (plane polarized light) of medium grained hybrid diorite (KR92-02, location Fig.
A.1). This unit characteristically comprises equigranular pale green pyroxene and plagioclase with interstital
magnetite and (primary?) biotite. K-feldspar occassionally occurs, sometimes poikilitically enclosing plagioclase
and pyroxene. Its distribution is erratic. Abbreviations are: Px = pyroxene, PI = plagioclase,
Bi = biotite, Mg = magnetite. (Field of view is 2.6 mm.)

Plale 2.3B Photomicrograph (cross-polarized light) of fine grained hybrid diorite (KR92-02A, location Fig. A.1).
Fine grained pyroxene and plagioclase are poikiolitically enclosed in red-brown biotite. Abbreviations are: Px =
pyroxene, PI = plagioclase, Bi = biotite, Mg = magnetite. (Field of view is 1.3 mm.)
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Plate 2.4A Photomicrograph (plane polarized light) of pegmatitic hybrid diorite (KR92-01, location Fig. A.1).
Primary plagioclase, pyroxene and hornblende are the dominant minerals. There is up to 15% interstital
magnetite. Abbreviations are: Px pyroxene, Hb = hornblende, P1= plagioclase, Mg = magnetite. (Field of view is
2.6 mm.)

rani:

Plate 2.4B Photomicrograph (plane polarized light) of trachytic monzonite (KR92-04, location Fig. A.1).
Plagioclase phenocrysts with finer grained interstial pyroxene and magnetite occur in a K-feldspar groundmass.
Abbreviations are: Px = pyroxene, P1 = plagioclase, Kf = K-feldspar, Mg = magnetite. (Field of view is 2.6 mm.)
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Plate 2.5A Drill core samples of hybrid diorite (Ajax West pit) showing variations in alteration: (1) weak
pervasive albitic alteration in a medium-grained hybrid, (2) calcite veins and pervasive propylitic alteration in fine
grained hybrid diorite, and (3) albitic alteration envelopes around a microfracture and pervasive hematite
replacement of original, disseminated magnetite.

Plate 2.5B Different phases of pegmatitic hybrid diorite (920 metre bench, Ajax West pit). Note coarse grained
and fine grained phases.
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Plate 2.6 Drill core samples of Sugarloaf diorite (Ajax West pit) showing variations in texture and alteration: (1)
weak pervasive albitic alteration, (2) pervasive propylitic alteration, (3) chalcopyrite-pyrite mineralization along
microfractures, (4) moderate pervasive albitic alteration with a sulphide-bearing, hornblende xenolith, which is
common in the Sugarloaf diorite, (5) a relatively unaltered example, and (6) an unaltered sample of the
microdiorite phase of the Sugarloaf diorite.
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Plate 2.7A Photomicrograph (plane polarized light) of Sugarloaf diorite (KR91-40, Ajax West pit) exhibiting
characteristic porphyritic texture. Plagioclase, hornblende and apatite occur in a plagioclase groundmass. A
trachytic texture, as shown here, is locally developed. Abbreviations are: Hb = hornblende, P1 = plagioclase, Ap
apatite, Mg = magnetite. (Field of view is 2 6 min)

Plate 2.7B Photomicrograph (cross-polarized light) of Sugarloaf diorite (KR91-11, Ajax West pit) showing
characteristically zoned hornblende phenocrysts. Abbreviations are: Hb = hornblende, PI = plagioclase, Ap =
apatite, Mg = magnetite. (Field of view is 2.6 mm.)
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Plate 2.8A Photomicrograph (plane polarized light) of a monzodiorite dyke (KR92-27, location Fig. A.2).
Monzodiorite dykes are porphyritic and invariably deuterically altered. Plagioclase and hornblende phenocrysts
occur in either a plagioclase or a K-feldspar matrix. Apatite is a common accesory mineral. Abbreviations are: Fib
---- hornblende, PI = plagioclase, Ap = apatite, Mg = magnetite. (Field of view is 2.6 mm.)

Plate 2.8B Photomicrograph (plane polarized light) of a magnetite rich dyke (KR92-05, location Fig. A.1).
Texture and mineralogy varies among the several magnetite-rich dykes documented in the Ajax East and Ajax
West pits. In this sample plagioclase is saussuritized, pale green chlorite totally replaces hornblende. Opaques are
magnetite. Abbreviations are 1-1b = hornblende, P1 = plagioclase, CI = chlorite, Mg = magnetite. (Field of view is
1.3 mm.)
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Plate 2.9A Photomicrograph (plane polarized light) of a magnetite rich dyke (KR91-10, Ajax West pit). This
particular dyke contained pyroxene phenocrysts in a plagioclase, hornblende, pyroxene and magnetite (opaque)
groundmass. Hornblende rims the pyroxene grains. Abbreviations are: flb = hornblende, Px = pyroxene, P1 =
plagioclase, Cl = chlorite, Mg = magnetite. (Field of view is 2.6 min)

Plate 2.9B Photomicrograph (plane polarized light) of a quartz eye latite dyke (KR91-47, Ajax West pit).
Amphibole needles occur in a groundmass of mainly K-feldspar. K-feldspar phenocrysts and quartz eyes are
common. Chlorite has an anomalous blue interference colour Abbreviations are: Kf = K-feldspar, CI = chlorite,
Qz = quartz, flb = hornblende. (Field of view is 1.3 mm.)
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3.0 ALTERATION AND MINERALIZATION OF THE AJAX EAST AND AJAX WEST DEPOSITS

3.1 Introduction

Descriptions of alteration are based on field observations, petrographic work, electron microprobe

analyses, and a statistical study. The studies were based on examinations of relogged split drill core and hand

samples collected during pit mapping. Pearce element theory is applied to whole rock analyses of altered rocks to

characterize the elemental exchanges that accompany albitic alteration, the dominant alteration. Electron

microprobe results are presented and discussed in Chapter 4. Alteration has been divided into four categories: (i)

deuteric alteration prior to mineralization, (ii) main stage porphyry mineralization, (iii) late stage porphyry

alteration and (iv) post-porphyry alteration. Four main stage alteration assemblages are recognized: propylitic,

albitic, potassic and scapolitic.

3.2 Data Collection

Two representative plan level and three-cross sections were studied in detail. In the Ajax West pit, the

860 metre level offered excellent exposures of all rock types and alteration and was chosen as the representative

plan level. In the Ajax East pit the 940 metre level was chosen as the representative plan level because it offered

maximum exposure in the pit. The 860 metre level was also examined for comparative purposes, although this

level is below the existing floor of the pit (930 metres) and drill intersections are relatively sparse.

Drill core from 130 drill holes was examined. For plan level studies, a 12 metre interval comprising two

three metre assay intervals above and two three metre assay intervals below the plan level pierce point for each

drill hole were logged in detail. For the cross-sections, the entire length of the drill holes were logged on three

metre intervals corresponding with the assay intervals. Visual estimates in percent of the abundance of 20

minerals were made on each interval and recorded on log sheets following a GEOLOG-type format (Godwin et al.,

1982), which facilitated data entry into spread sheet programs. Minerals with two obvious modes of occurrence,

such as vein and pervasive habits of pyrite and albite, were recorded separately to determine if the style of
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occurrence was significant. Where spatial distributions of a given mineral with different habits were

indistinguishable the values were combined. The plan level data for each pierce point were averaged to a single

data point. For consistency, the cross-sectional data were averaged to a mid-point across intervals of 12 metres.

This data formed the main database for statistical modeling. The data were supplemented with similar visual

estimates of mineral abundance made on grab samples taken from regularly spaced sample stations along the pit

walls on each plan level and cross-section. Representative specimens of each rock type and alteration were

collected systematically from the logged intervals for thin section and electron microprobe analysis. Additional

type specimens of alteration were collected from a number of places in both pits.

3.3 Data Reconnaissance

The objective of the plan and cross-section study was to define broad scale features of zoning and to define

alteration assemblages large enough to provide vectors to focus exploration or development drilling. Large errors

in visual estimates of mineral percentages in the field, non-symmetric distributions of data, multiple populations,

generalized averages and zero values were among the primary difficulties encountered in data analysis.

The statistical study started with examination of the data base in SYSTAT/SYGRAPH (Wilkinson, 1990,

1990a). Several methods of presenting the data were examined to determine which method most clearly illustrated

alteration distribution patterns. Data were first plotted in three dimensional diagrams (Fig. 3.1). Contouring and

fitting of 3-D surfaces to the data permit quick visual comparison of enriched and depleted areas of elements or

minerals. Unfortunately, both methods suffer from edge effects that may indicate trends where no data exist. The

data in this study did not come from a regularly spaced grid, causing some points to have inappropriately large

areas of influence and distorting both contours and surfaces. Areas of possible distortion can be recognized on

spike plots, which show the exact location and value of data, but these are difficult to read. The least ambiguity

results from presenting the data as 2-D bubble plots (Figs. 3.5, 3.6), where the center of the bubble is the sample

location and the size of the bubble is proportional to the arithmetic value of the data point. This method is applied

to much of the data from this study.
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Figure 3.1 Three dimensional representation of assay data from the Ajax West pit: (a) spike diagrams of copper
that indicate sample location and value, (b) 3-dimensional surface plot of copper %; note edge effects beyond data
points, and (c) contour map of copper %; uneven spacing of samples can create misleading edge effects. Graphics
were generated in SYGRAPH (Wilkinson, 1990a).
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Correlation Tree Diagram, Single Linkage Method
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Figure 3.2 Correlation among alteration minerals and mineralization. Broad alteration facies and
interrelationships among data from the Ajax East and Ajax West pits are defined in a correlation tree defined by
hierarchical clustering based on Pearson correlation coefficients. The diagram roughly corroborates field and
laboratory interpretation of the main facies: albitic (copper, gold, silver, pyrite and albite), propylitic (chlorite) and
potassic (K-feldspar and epidote). The scapolite facies is not represented in this diagram due to its limited
distribution.
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Figure 3.3 Box and whisker plots of data from the Ajax East and Ajax West pits. This figure illustrates
relationships between variables such as frequency and degree of mineralization and alteration within rock units.
(a) Copper mineralization is most strongly correlated with Sugarloaf diorite and with intensely albitized rocks. (b)
Albitic alteration is most strongly correlated with Sugarloaf diorite, were the protolith can be determined.
Explanations of abbreviations and interpretation of the box plot are given in the legend.
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A variety of methods were used to examine correlations among alteration minerals and mineralization.

General correlations observed in bubble plots were further explored with tree diagrams, which divide the data into

broad assemblages (Fig. 3.2), and with a scatterplot correlation matrix (Appendix A, Fig. A.2.1). From these

diagrams a close correlation between gold and copper is obvious and both are positively correlated to albite.

However, many correlations are weak, especially for visually estimated data. Box and whisker plots (Fig. 3.3) also

demonstrate that copper-gold mineralization is most closely associated with albitic alteration (ALBT) and is

preferentially hosted by the Sugarloaf diorite (DIOR) and intensely albitized breccia (BRXX).

Detailed correlations were examined after partitioning the data into populations. It was quickly apparent

from histograms (Fig. 3.4) that the data are in general negatively skewed and that many data points have a value of

zero. To overcome the highly skewed nature of the visually estimated data it was necessary to find a suitable

transformation to give the data a more normal distribution. The arcsine of the square root of the data is the best

method to accomplish this (Stanley, pers. comm., 1993). Assay data, because it represents continuous data, was

logarithmically (base 10) transformed. The histograms of untransformed and transformed data of selected

minerals are shown in Figure 3.4 (a-f). The transformed data was modeled in PROBPLOT (Appendix A: Stanley,

1988; Sinclair, 1976, 1991); histograms were monitored to ensure that population assignments were appropriate.

Figures 3.5 and 3.6 illustrate the distribution of sample locations and the relative abundance of the

minerals chosen to represent the alteration assemblages. (The complete data set is presented in Appendix A.) The

size of the bubbles in the figures is proportional to the arithmetic abundance of the mineral, larger bubbles

represent higher arithmetic values. The upper populations of albite, chlorite and epidote, based on PROBPLOT

partitioning of transformed data (Appendix A), have been cross-hatched. Pyrite, copper and gold did not subdivide

into populations, therefore the upper 50% of the data has been shaded.

3.4 Pre- and Post-Main Stage Alteration

Several types of alteration are not directly related to the main alteration and mineralizing event. The

earliest alteration is related to the intrusion of the batholith into picrite and Nicola Group volcanic rocks, resulting
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in serpentinization and hornfelsing, respectively. Three types of deuteric alteration were observed: (i) hornblende

in the hybrid diorite, (ii) epidote in the hybrid diorite and monzodiorite dykes, and (iii) K-feldspar in the

monzodiorite dykes. Silicic alteration, probably associated with pre-Tertiary quartz eye latite dykes, post-dates

mineralization.

Serpentinization of picrite within the batholith is ubiquitous. Outside the batholith picrite is relatively

unaltered (Snyder, pers. comm., 1992). Screens of picrite adjacent to and within the diorite units have been

intensely and pervasively altered to a fine grained mass of serpentinite, tremolite and magnetite. Relict olivine

phenocrysts have survived locally. Where picrite is intruded by mineralized Sugarloaf diorite, sulphide

mineralization penetrates only a few centimeters. The screen of picrite that occurs in the major fault on the eastern

wall of the Ajax West pit (Figs. 2.2, 2.3) has been locally altered to a carbonate-quartz-fuchsite assemblage. This

alteration is related to intense carbonate alteration that affects all units present in the northeastern quadrant of the

Ajax West pit.

Hornfelsing of Nicola Group volcanic rocks is prominent in a screen that occurs along the contact between

Sugarloaf diorite and hybrid diorite in the Ajax East pit. This screen is thermally metamorphosed to a biotite-rich

assemblage and foliated, whereas the volcanic rocks outside the batholith are not foliated. K-feldspar-

calcite+epidote veins, associated with the main alteration and mineralizing event(s), cross-cut foliation. The

prominent foliation was probably developed during the intrusion of the hybrid diorite and/or the Sugarloaf diorite.

Hornblende alteration converted much of the pyroxene in the hybrid diorite unit to a green-brown

hornblende. The occurrence of the hornblende-rich pegmatitic and agmatitic phases within this unit, suggest that

secondary hornblende in the hybrid diorite may have formed by a late magmatic or deuteric process.

Epidote alteration is pervasive and abundant in pegmatitic hybrid diorite and the monzodiorite dykes. In

the hybrid diorite, the epidote occurs with chlorite in angular interstices between the coarse hornblende and

plagioclase. In the monzodiorite dykes epidote is often disseminated throughout the groundmass and is a common
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coating on joint surfaces. The concentration of epidote in the hybrid diorite suggests that it may also be deuteric in

part.

Potassium feldspar alteration is pervasive in some monzodiorite dykes, but is sparse to absent in others.

The alteration does not penetrate the surrounding rocks, and therefore is likely deuteric. A variation in primary K-

feldspar within this unit cannot be discounted.

Silica alteration is related spatially to post porphyry mineralization quartz eye latite dykes. Quartz veins

are often vuggy, with buff coloured silicification envelopes that are less than 0.5 metres thick. Pyrite-bearing,

vuggy, epithermal style quartz veins, surrounded by silicic envelopes, were observed in the Ajax West pit. It is

likely but not known if these veins are related genetically to the quartz eye latite dykes.

Regionally Quesnellia is characterized by low grade, greenschist facies alteration (Carr and Reed, 1976).

Pumpellyite, prehnite and zeolites common to the batholith (Can, 1956), may be related to burial metamorphic

effects.

3.5 Main Stage Alteration and Mineralization

The main alteration stages can be divided into propylitic, albitic, potassic and scapolitic assemblages.

Propylitic and albitic alteration are the dominant assemblages. Potassic alteration occurs as irregularly distributed

K-feldspar veins within the pervasive propylitic and albitic alteration zones. Scapolitic alteration occurs only

locally in the Ajax East pit. The correlation tree diagram (Fig. 3.2) indicates that copper and gold mineralization

is related to albitic alteration but not potassic alteration.

Propylitic alteration assemblage is characteristically green due to chlorite and epidote alteration. The

distributions of chlorite and epidote in the Ajax East and Ajax West pits are illustrated in Figures 3.5a and b. The

chlorite data was split into two populations (PROBPLOT, Appendix B). The upper population representing the top

30% of the data (greatest abundance of chlorite) occurs in areas of hybrid diorite, and peripheral to albitic
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alteration and mineralization. It is commonly more intense near the margin of the open pits. The epidote is best

described as two populations (PROBPLOT, Appendix A). The population with the highest values represents only

5% of the data and is from areas of intense epidotization within the propylitic assemblage. Most of the epidote is

peripheral to both intense albitic alteration and copper mineralization.

The mineralogy and appearance of propylitic alteration largely reflects host rock composition.

Propylitized hybrid diorites are commonly veined with barren calcite and epidote veinlets, some with weak albitic

envelopes (Plate 3.2A). The intensity of propylitic alteration varies among the phases of hybrid diorite. The only

evidence of alteration in fine to medium grained diorite is saussuritization of plagioclase and minor overgrowths of

iron-rich prehnite on pyroxene. In the fine grained, more felsic phase of hybrid diorite that dominates the Ajax

West pit, the propylitic alteration is characterized by saussuritization of plagioclase and formation of minor

amounts of blue-green chlorite and yellow-green epidote. Epidote, occurring as veinlets and pervasive patches, is

associated with sparse pyrite and chalcopyrite. Primary magnetite remains unaltered. Pervasive epidote alteration

of hybrid diorite is locally intense in the Ajax West pit. The coarser grained, pyroxene-rich phase of hybrid diorite

that dominates the Ajax East pit is the most intensely chloritized.

Yellow-green epidote is ubiquitous in propylitized Sugarloaf diorite. It is both disseminated through the

groundmass and in veinlets. Pyrite and chalcopyrite occur in the epidote veinlets. Plagioclase phenocrysts are

visually enhanced by extensive saussuritization. Blue-green hornblende and minor blue-green chlorite replace

primary hornblende. Secondary calcite and diopside, which is partially replaced by pumpellyite, appear in the

groundmass. Primary magnetite is not affected by propylitic alteration.

Albitic alteration assemblage is characterized by albite, diopside and pyrite. This assemblage is

particularly important because it is closely related to copper and gold. Diopside was not recognized as an

important mineral in the alteration assemblage in the 1991 field season, therefore no diopside data are recorded for

the Ajax West pit. The distribution of albite, pyrite, copper and gold in Ajax West and Ajax East pits is shown in

Figures 3.5c to 3.5f. Albite (Fig. 3.5d) is divided into two populations (PROBPLOT, Appendix A). The upper

population comprises 15% and represents intense albitic alteration. Pyrite, copper and gold (Figs. 3.5c,e,f) appear
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to be one population (PROBPLOT, Appendix A), therefore the median was chosen as a convenient division point

for shading.

Albitization is best developed in the Sugarloaf diorite, especially at its contacts with hybrid diorite (Fig.

3.5d). The most intense albitization is adjacent to the highest copper and gold grades. Sulphides are absent from

the most intensely albitized rock but are intimately associated with moderate albitization (Plate 3.1). Alteration

occurs as albitic envelopes around microfractures that commonly coalesce into massive, dense, white rock

composed dominantly of albite and diopside. Primary textures are preserved in the less intensely altered rocks, but

are destroyed at greater intensities, rendering identification of the protolith difficult. Pyrite distribution correlates

positively with high values of copper and gold in this assemblage. Moderate to intense albitic alteration is also

developed in the monzodiorite dykes, but is not accompanied by mineralization. Albitic alteration does not occur

in the pegmatitic hybrid diorite.

Incipient albitization is characterized by: (i) alteration of plagioclase to a cloudy mass, with patches of

clear, commonly twinned secondary albite, and (ii) replacement of primary hornblende and primary pyroxene by

diopside. Chess-board albite (Plate 3.4A) is developed in some sections. Veinlets of diopside, epidote and albite

occur, and locally contains sulphides. Pyrite and chalcopyrite occur as disseminations and microveinlets most

often associated with epidote. In the more intensely altered rock the sulphides, especially chalcopyrite, are

concentrated in 'islands' surrounded by intense albite alteration (Plate 3.1). As alteration progresses, sphene with

minute inclusions of magnetite replaces diopside. Sphene grains are commonly surrounded by calcite. Prehnite

appears along fractures and surrounding chalcopyrite and pyrite (Plate 3.4B). Both epidote and prehnite can be

found in some sections, whereas in others, prehnite occurs exclusively with the sulphides. The prehnite appears to

be in textural equilibrium with albitic plagioclase, but not with diopside. The latest mineral is pumpellyite which

occurs with calcite in cross-cutting veinlets (Plate 3.5B) and as replacements of diopside in the groundmass.

Prehnite and albite occur in envelopes adjacent to pumpellyite veinlets. Calcite veinlets occur throughout the

sequence. One late calcite veinlet that cross-cut both the prehnite and the pumpellyite carried trace pyrite and

chalcopyrite, indicating sulphide deposition continued through the entire sequence of albitization.
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Figure 3.5 Bubble plots of the distribution of alteration minerals on the representative plan levels of the Ajax West
pit (circles represent 860 meter level) and Ajax East pit (squares represent 860 meter level and circles represent
940 meter level). Bubbles represent values in drillhole pierce points and grab sample locations from each level.
The size of the bubble is proportional to the arithmetic value for the raw data. (For sample numbers refer to
Appendix A, Fig. A.1.) Pit outlines, and cross-section locations are shown for reference. Ranges represented by
the bubble diameters are: (a) chlorite: minimum valueAs, maximum value=25%, (b) epidote: minimum,
maximum=10%, (c) pyrite: minimum=0, maximum=4.4%, (d) albite: minimum, maximum=98%, (e) copper:
minimum, maximum=1.23%, and (f) gold: minimum, maximum=1.47 ppm. Shaded bubbles represent: (a)
chlorite, top 26%, (b) epidote, top 12%, (c) pyrite, top 50%, (d) albite, top 15%, (e) copper, top 50%, and (f) gold,
top 50%.
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Potassic alteration assemblage is marked mainly by K-feldspar, and typically occurs as sub-parallel vein

swarms within zones of pervasive albitic and propylitic alteration (Plate 3.2B). Potassic veins occur in both the

hybrid diorite and Sugarloaf diorite units. The K-feldspar can be modeled with two populations (PROBPLOT,

Appendix A). The first population (52%) represents minor microveinlet occurrences; the second population

represents intense vein swarms located mainly in the Ajax East pit.

Secondary biotite is common in the coarse grained hybrid diorite on the northwestern side of the Ajax

East pit and may represent a pervasive potassic event. Potassic veins are far more common in the Ajax East pit

and consists of cloudy K-feldspar and cloudy albite, in varying proportions, frequently with calcite, epidote and

diopside, and rarely with chalcopyrite. In hand sample the albite in the veins is white, whereas the K-feldspar is

salmon pink. In thin section both are cloudy, and cannot be readily distinguished. Vein selvages consist of

chlorite, calcite and actinolite, with an envelope of K-feldspar and actinolite. The veins occur singly and in

swarms up to several metres across. The K-feldspar veining is neither demonstrably related to the pervasive

propylitic and albitic alteration that it commonly cuts, nor is it well mineralized. It therefore appears to be

relatively later than main stage mineralization.

A K-feldspar-magnetite-chalcopyrite stockwork/breccia occurs on the 960 metre bench of the Ajax East

pit in medium grained, dark green hybrid diorite. It is approximately 5 metres long and 2 metres wide. It

comprises a sub-parallel swarm of K-feldspar veins striking 056 0, dipping steeply to the southeast and surrounded

by magnetite-rich alteration that grades into a breccia of small angular K-feldspar clasts in a magnetite matrix.

Chalcopyrite is associated with the magnetite in the breccia. This is an isolated feature and is not clearly related to

the other potassic alteration.

Scapolite alteration assemblage occurs in several areas as a stockwork, on the northwestern side of the

Ajax East pit, within the hybrid diorite. Individual waxy, grey-green-blue veins are up to 6 centimeters across

(Plate 3.3). Narrow (3-5 mm) envelopes of biotite surround the veins and pervasive biotite is developed in a meter

wide area in the host rock surrounding the veins. The occurrence on the 930 metre level lies within the hybrid

diorite adjacent to its contact with the Sugarloaf diorite. Scapolite occurrences on the 940 and 960 metre benches
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are fresher. The scapolite occurs as masses of tabular grains in veins with minor interstitial red-brown biotite and

chlorite, and rare diopside grains. Red-brown biotite forms a one centimeter envelope around the vein,

poikilitically enclosing diopside. The diopside appears to be in equilibrium with the scapolite. The host rock

consists of coarse, equant, cloudy relict phenocrysts of pyroxene, minor hornblende, sericitized plagioclase and

clear, twinned secondary albite. Microveinlets of calcite and an unidentified mineral, possibly a zeolite occur

perpendicular to and cross-cutting the scapolite veining.

Scapolite veins cross-cut disseminated mineralization, but contain minor chalcopyrite. Scapolite veining

postdates both albitization and main stage mineralization. No cross-cutting relationships with the K-feldspar

veining were observed. The scapolite occurrence on the 930 metre bench is overprinted by a lower temperature

alteration assemblage of calcite and a pink zeolite. The zeolite replaces scapolite, and the biotite in envelopes is

altered to chlorite and actinolite.

3.6 Pearce Element Ratio Analysis

A suite of twelve weakly to intensely albitized Sugarloaf diorite samples were collected from the Ajax pits

to determine which elements were mobile. Analyses are listed in Table 3.1. This data has been combined with the

least altered Sugarloaf diorite, monzodiorite dyke and trachytic monzonite data from the pits and surrounding

batholith to examine the effects of alteration. The determination of conserved elements is discussed in section

2.4.2. Figure 3.7 shows the standard deviation in the Pearce element ratios of the major and minor elements; the

larger the deviation, the greater the mobility of the element (Stanley and Madeisky, 1993). Part of the mobility is

due to magmatic fractionation and part is due to alteration. Figure 3.8a shows two distinct trends when Fe/Zr is

plotted against Ti/Zr. The upper trend represents the fractionation of titanomagnetite, the lower trend includes the

most intensely altered samples and represents alteration of titanomagnetite, pyroxene and hornblende, which

results in the loss of Fe and development of secondary sphene that occurs during albitic alteration. In Figure 3.8b

the effects of the fractionation of feldspar and hornblende are represented by a line with a slope of one. The least

altered samples fall along this line, indicating that they are related through magmatic fractionation. The four

intensely altered samples and three weakly to moderately altered samples lie on a line with a steeper slope
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loaf diorite, from the A .ax East and Km( WestTable 3.1 Whole rock anal ses of albitized Su^ its.

Alteration
M2-A

weak
M2-B

intense
M3-A

weak
M3-B

intense
M3-C

moderate
M4-A
weak

M4-B
intense

M5-A
weak

MS-B
intense

M6-A
weak

M6-B
moderate

M6-C
intense

SiO2 % 53.1 49.1 54.6 56.5 54.3 51.4 54.8 58.8 56.8 49 50.8 52.2
TiO2 % 0.764 0.571 0.598 0.617 0.606 0.764 0.619 0.448 0.553 0.661 0.731 0.763
Alt % 17.3 18.8 18 18.5 18.9 16.5 18.3 18.6 19.1 17.1 18 18.7
03
Fe2O3 % 6.75 6.36 6.04 2.75 2.1 8.1 1.78 4.79 1.01 8.99 8.33 2.72

FeO % 3.4 2.1 3.3 1.5 1.2 4.7 1.1 2.3 0.6 4.3 4.9 1.8
MnO % 0.11 0.03 0.1 0.05 0.04 0.11 0.04 0.04 0.04 0.13 0.07 0.06
MgO % 4.08 1.65 3.71 3.2 2.11 5.59 3.3 2.63 2.53 5.12 433 4.33
CaO % 7.77 7.31 7.86 8.73 9.16 8.47 11.4 6.27 9.17 9 6.05 10.6

Na2O % 5.12 5.31 4.59 6.36 5.99 4.49 5.83 4.49 6.84 3.06 5.65 4.4
1C20 % 1.81 1.45 1.37 0.68 0.83 0.81 0.74 1.13 0.61 2.14 1.17 1.87
P2O5 % 0.34 0.34 0.32 0.32 0.31 0.29 0.29 0.23 0.27 0.25 0.23 0.23
CO2 % 0.09 1.61 0.4 0.81 1.67 0.14 1.6 0.51 1.53 0.92 1.49 0.88
LOT % 2.0 2.1 2.4 2.4 3.0 2.2 3.0 2.4 2.8 3.0 3.4 3.2
SUM % 99.33 93.21 99.84 100.31 97.50 98.89 100.23 100.03 99.86 98.67 98.84 99.16

Au ppb 210 3600 140 10 460 87 20 5 6 5 77 62
S ppm 2740 34300 1930 -50 5210 5940 481 2250 -50 -50 2350 604
F ppm 348 229 352 280 237 402 198 335 169 344 288 195
Na ppm 40000 44000 37000 50000 48000 38000 45000 35000 53000 26000 47000 35000
CI ppm 288 202 397 278 178 548 219 241 318 451 185 150
Sc ppm 23.3 8.1 19 19.2 19.3 34.9 20 11.1 14.5 29.5 25.5 27.1
V ppm 237 110 201 241 195 287 203 127 164 251 233 233
Cr ppm 41 32 101 86 65 139 66 96 75 81 39 28
Co ppm 25 60 26 13 25 69 9 10 6 29 40 15
Ni ppm 16 110 28 23 43 51 13 4 10 25 44 15
Cu ppm 1910 26700 759 156 4280 1620 320 55 13 157 1800 609
Zn ppm 39 31 39 28 30 45 28 31 26 43 41 29
As ppm 2 6 -2 2 3 -2 4 -2 2 4 4 13
Br ppm 5 4 3 4 4 4 4 3 2 3 2 2
Rb ppm 23 35 28 18 33 17 23 30 14 42 38 61
Sr ppm 880 651 887 1050 760 769 1000 819 1010 525 448 701
Y ppm 7 10 3 3 -2 2 -2 -2 -2 -2 5 4
Zr ppm 94 67 61 64 52 52 43 69 62 43 60 42
Nb ppm 6 7 7 7 7 6 8 6 7 5 7 6
Mo ppm -2 8 3 -2 110 -2 6 -2 9 -2 2 -2
Ag ppm 0.5 8 -0.5 -0.5 0.5 -0.5 -0.5 -0.5 -0.5 -0.5 0.5 -0.5
Sb ppm 03 0.5 0.3 0.3 03 0.2 0.2 -0.2 0.2 0.2 1 0.4
Cs ppm -1 2 -1 -1 -1 -1 1 -1 -I -1 -1 1
Ba ppm 530 798 1060 424 331 371 363 667 318 1110 481 338
La ppm 11.4 9.9 12.5 10.5 8.7 10.5 7.2 8.2 7.3 7.3 8.3 7.5
Ce ppm 27 25 26 17 19 22 18 17 17 16 19 19
Nd ppm 15 19 12 13 12 12 11 9 9 9 13 11
Sm ppm 3.7 5.7 2.9 3 3.1 3 2.7 1.9 2.2 2.2 2.7 2.8
Eu ppm 1.5 2.6 1.2 0.9 1.5 - 1.6 1.2 0.8 0.9 0.7 1.4 0.8
Tb ppm 0.6 0.7 -0.5 -0.5 -0.5 0.6 0.6 -0.5 -0.5 0.5 0.6 0.5
Yb ppm 2.4 2.4 1.9 2.1 1.8 2.2 1.8 1.6 1.5 1.4 1.8 2
Lu ppm 0.36 0.4 0.3 0.37 0.32 0.32 0.3 0.25 0.26 0.29 0.31 0.3
Hf ppm 3 2.5 2.4 2.2 2.1 2.4 2.2 2.1 2.3 1.4 2 1.4
Ta ppm -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -I
W ppm -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3 -3
Ir ppm -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20 -20
Pb ppm -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2 -2
Th ppm 2.5 2.3 1.4 1.8 1.3 1.3 1.2 1.1 1.1 1.2 1.1 1.3
U ppm 1.8 1.7 1.4 2 1.9 0.9 1.6 0.7 1.5 0.6 2 1
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= trachytic monzonite.
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indicating: (i) an addition of Ca 2+, Na+ and/or K+, and/or (ii) the loss of Al 3+, Fe2+,3+ and Mg2+. Plots of the

most significant elements are presented in Figure 3.9. The tight clustering of the data points in a plot of Al (Fig.

3.9a) indicates that Al is effected by fractionation alone, therefore the proportion of Al in the system during

alteration remains constant. A single line can be drawn through the Si data, although there is minor scatter about

the line (Fig. 3.9b). Changes in Ba and Rb are linked to fractionation of feldspars (Fig. 3.9c, d). Na content is

higher in altered samples (Fig. 3.9e), and the change in Ca content is variable (Fig. 3.9f). Fe is clearly depleted in

most intensely altered samples (Fig. 3.9g). Mg is slightly depleted in altered samples (Fig. 3.12h) and K is low in

all samples (Fig. 3.9c). A clear correlation between increased Na content and depleted Fe content in altered

samples can be seen in Figure 3.9j.

A hypothetical, simplified equation for the conversion of fresh plagiolcase- and hornblende-bearing

Sugarloaf diorite to an intensely albitized mass of albite and diopside can be written. Proportions of reactant and

product minerals are based on petrographic work. Sugarloaf diorite is about 80% plagioclase and 20% hornblende,

and intensely albitized Sugarloaf diorite is about 80% albite and 20% diopside. Discounting accessory phases such

as primary apatite and magnetite, and secondary phases such as epidote and sphene, a mass balanced equation,

based on constant Al, for the alteration of Sugarloaf diorite to intensely albitized rock can be written as:

8 Na0.6Ca0.4A11.4Si2.608 + 2 NaCa2Mg2Fe2A13Si6022(OH)2 + 10.4 Nana?) + 26.8H4SiO4(ao + 811+00

= 17.2 NaAISi3O8 + 4 CaMgSi2O6 + 4 Fe+2(aq) + 3.2 Ca+2 (a0+ 57.6 H2O^(1)

In this reaction Na+ l, H+ and SiO2 are consumed, and Fe +2 , Ca+2 and H2O are liberated. The large

consumption of SiO2 is not predicted from the Pearce element plots, as SiO2 appears to lie along the fractionation

line. The equation is driven to the right by acidic conditions. It is possible that the albite-diopside assemblage is

not an equilibrium assemblage and the equation is not valid. However, the results of this reaction equation are

consistent with what is observed in the field and may explain why quartz veins are rare in this system. A related

reaction can be written which predicts the precipitation of chalcopyrite:

Fe+2 +CuCl° (aq) + 2 H2S (aq) = CuFeS2 +^(aq) + 41-1+ (aq)^(2)
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The iron in the equation is the iron liberated from the hornblende in equation (1). The copper and H2S are present

in the mineralizing fluids. The precipitation of CuFeS2 liberates H+, lowering the pH which in turn may drive the

albitizing process (1) further to the right, releasing more Fe+2 , resulting in further chalcopyrite precipitiation.

The reaction would proceed until one of the components is used up, most likely either the Fe +2 , which is mainly

from a limited source (i.e. the hornblende). The most intensely albitized rock tends to be less mineralized than

moderately altered rock. Possibly, the most strongly albitizing fluids removed all the iron before chalcopyrite

precipitation could occur. Limited availability of sulphur (equation 2) can also limit chalcopyrite precipitation.

The measured average density of fresh rock is 2.83 gm/c, while altered rock has a slightly lower density of

2.74 gm/cc. The gain or loss of each oxide in grams per 100 grams of rock can be calculated using the equation

(Gresens, 1967):

Ti = ((VdpdNppp)xiid - xiip)Sp^(3)

where: Ti is the amount of element Xi added (+) or lost(-) from the rock during material transfer; Vd and V p are

the daughter and parent rock volumes; pd and pp are daughter and parent densities (measured); xiid and xi p are

the concentrations of element x in the daughter and parent respectively; and S p is the initial size of the rock, (100

grams) Based on the assumption that there is no net change in Al203, (Ti = 0), a change in volume can be

calculated, assuming the parent volume is 100 cc (V p). Using this information, the net gains and losses of the

other major oxides can also be calculated. A summary of the net change in volume and net gains and losses of

major oxides are presented in Table 3.2. The net change in volume is negative in each case. Thus increasing

alteration results in increasing loss of volume. This might facilitate the opening up of spaces for vein formation.

3.7 Summary

Four main stage alteration assemblages have been defined in the Ajax East and Ajax West pits: propylitic,

albitic, potassic and scapolitic. Propylitic alteration, which occurs peripheral to albitic alteration, appears to be a

weaker manifestation of the albitic assemblage. Albitic alteration, which is spectacularly developed along the

contact of the Sugarloaf diorite and the hybrid diorite is associated with high grade copper-gold mineralization.
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Table 3.2 Volume changes and net gains and losses of major oxides in a suite of albitized Sugarloaf diorite samples from the Ajax East and Ajax West pits.
Calculation of volume change is based on the assum stion that there is no net change in Al 0 and that the initial volume = 100cc. 

Sample
Intensity of
Alteration

Density^Change in
g/cc^Volume (cc=%)

Loss or gain in oxides in grams/100 grams.
Na2O^MgO^SiO2^P2O5 K2O CaO TiO2 MnO FeO Fe2O3

M2-A weak (parent) 2.85
M2-B strong 2.80^-7.98 0.17 -2.20 -3.62 0.00 -0.33 -0.40 -0.20 -0.07 -1.18 -0.353

M3-A weak (parent) 2.77
M3-B moderate 2.68^-2.70 1.67 -0.48 1.79 0.00 -0.65 0.82 0.02 -0.05 -1.69 -3.10
M3-C strong 2.63^-4.76 1.27 -1.45 -0.27 -0.01 -0.49 1.18 0.01 -0.05 -1.90 -3.56

M4-A weak (parent) 2.88
M4-B strong 2.78^-9.84 1.17 -1.99 2.96 0.00 -0.06 2.55 -0.13 -0.06 -3.13 -5.50

M5-A weak (parent) 2.75
M5-B strong 2.69^-2.62 2.24 -0.10 -1.91 0.04 -0.50 2.76 0.10 0.00 -1.62 -3.60

M6-A weak (parent) 2.89
M6-B moderate 2.86^-5.00 2.43 -0.74 1.69 -0.02 -0.91 -2.77 0.07 -0.06 0.56 -0.62
M6-C strong 2.82^-8.56 1.20 -0.70 2.86 -0.02 -0.24 1.43 0.09 -0.06 -2.23 -5.59



Potassic and scapolitic alteration occurs as veins that cross-cut propylitic and albitic alteration. Pyrite and

chalcopyrite, present in all main stage alteration assemblages, are most closely associated with albitic alteration.

Mineralization also appears to be controlled to some extent by host lithology because the Sugarloaf diorite contains

most of the mineralization (see Fig. 3.3). Alteration zoning within assemblages is poorly developed. The minerals

of the main stage alteration assemblages overprint several deuteric alteration events (epidote, hornblende and K-

feldspar). These are overprinted in turn by a low grade metamorphic assemblage (prehnite, pumpellyite and

zeolite) and by minor quartz veining.

Albitic alteration is the result of addition of Na and removal of Fe and Mg. The onset of albitic alteration

results in the conversion of primary, moderately calcic plagioclase to increasingly sodic plagioclase and epidote

with the concurrent formation of sulphides with iron from primary mafic minerals. Intense albitization results in

the conversion of all plagioclase to albite, the destruction of primary mafic minerals, and the formation of diopside.

The most intense albitization results in the removal of all iron from the host rock, consequently there is none

available to react with the Cu and S in solution. This may be the reason why the most intensely albitized areas are

less well mineralized.
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Plate 3.1A Weak to intense albitic alteration in Sugarloaf diorite (Ajax West pit: 4710 N, 5040 E, 860 m). In the
white areas the primary texture is totally destroyed, in the darker areas it is well preserved. Note pale albitic
envelopes around microveins.

Plate 3.1B Intense albitic alteration in Sugarloaf diorite (Ajax West pit: 4740 N, 5020 E, 860 m). The darker
areas are concentrations of sulphides. Weak to moderate albitic alteration accompanies sulphide mineralization,
but intense albitic alteration contains less sulphide mineralization, White veinlets are dominantly calcite. Blue-
green veinlets are pumpellyite.
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Plate 3.2A Propylitic alteration in fine grained hybrid diorite (Ajax West pit: 4770 N, 4900 E, 880 m). Albite-
epidote veins and envelopes (low angle) are cross-cut by epidote-calcite veinlets (steep angle).

Plate 3.2B K-feldspar veins within pervasively albitized Sugarloaf diorite (Ajax East pit: 4850 N, 5900 E. 930 m).
Note chlorite after biotite, envelopes around K-feldspar veins. The blue green mineral in the veins is pumpellyite.
Calcite, not shown in this photo, is common elsewhere.
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Plate 3.3A White-gray scapolite veins with biotite-chlorite envelopes (KR92-49, location Fig. A.2). A pale pink
zeolite replaces scapolite along fractures.

Plate 3.3B Photomicrograph (cross-polarized light) of scapolite vein (KR92-49, location Fig. A.2). Veins are
generally a mass of tabular scapolite crystals. Calcite sometimes surrounds the scapolite. Abbreviations are: Sc =
scapolite. (Field of view is 2.6 mm.)
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Plate 3.4A Photomicrograph (cross-polarized light) of chess-board albite from a vein (KR92-42, location Fig.
A 1). Secondary diopside, calcite and sphene are visible on the left hand side of the photo. Abbreviations are: Ab
= albite, Px pyroxene. (Field of view is 0.63 mm.)

Plate 3.4B Photomicrograph (cross-polarized light) of prehnite surrounding chalcopyrite (KR91-17, location Fig.
A,^Prehnite usually occurs with epidote surrounding sulphides in albitized rock. It is not clear whether the
prehnite is syn-mineral, or whether it is a retrograde reaction of epidote and albite. Abbreviations are Pr =
prehnite, Cp = chalcopyrite, Ab = albite. (Field of view is 1.3 mm.)
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Plate 3.5A Diopside veinlet (plane polarized light) in intensely albitized Sugarloaf diorite (KR91-17, location Fig.
A.1). Diopside occurs more commonly in the groundmass rather than as veinlets. Abbreviations are: Dp =
cliopside, Ab = albite. (Field of view is 2.6 mm,)

Plate 3,5B Photomicrograph (cross polarized light) of a late stage pumpellyite veinlet in albitized Sugarloaf diorite
(KR92-42, location Fig. A.2). Abbreviations are: Pp = pumpellyite, Ab = albite, Ca = calcite. (Field of view is 1.3
mm.)^ 78



4.0 MICROPROBE ANALYSES

4.1 Introduction

Microprobe analyses were obtained on primary igneous and alteration minerals using a Cameca SX-50

electron microprobe in the Department of Geological Sciences at The University of British Columbia. Twelve

polished samples were examined. Sample locations are shown in Appendix A. Samples were chosen to

characterize primary mineralogy of the Sugarloaf diorite and hybrid diorite, and the mineralogy of the four main

alteration assemblages. The objectives of this study were: (i) to determine the composition of primary plagioclase

in the Sugarloaf and hybrid diorite units, (ii) to characterize secondary feldspars, (iii) to determine compositional

variability in primary pyroxenes between the phases of the hybrid diorite, (iv) to determine the composition of

secondary pyroxene associated with albitic alteration, (v) to determine if there were compositional differences in

chlorites and epidotes associated with different alteration types, (vi) to determine scapolite composition, and (vii) to

identify several unknown minerals. A representative set of microprobe analyses are presented in Tables 4.1 to 4.6.

The remainder of the data is in Appendix B.

4.2 Primary Igneous Minerals

Primary feldspars were analyzed in two samples of Sugarloaf diorite and two samples of hybrid diorite

(Table 4.1). SrO (<0.3 wt%),and BaO (<0.1 wt%) were low in all samples. The data are plotted on a ternary

anorthite-albite-orthoclase diagram (Fig. 4.1). In the Sugarloaf diorite, the majority of the phenocrysts are

andesine to labradorite (An30 to An53). Porphyritic Sugarloaf diorite (KR92-33) contained large (5-10 mm)

plagioclase phenocrysts with oscillatory zoning; cores were An36 and rims were An53. The more albitic

compositions (An07 to An15) from Sugarloaf diorite (KR91-35) indicate incipient propylitic alteration. The

orthoclase component in both samples is generally less than 2%, but several more potassic analyses (Or01 to Or13)

were obtained from KR91-35. The higher orthoclase content coincides with higher sodic contents (An07) and may

also reflect incipient alteration.
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Table 4.1 Microprobe analyses of feldspars from Ajax West and Ajax East pits.

Sample

Lithology

Alteration

Primary Feldspars
33 A2 1^35 A4 6

Sugarloaf^hybrid
diorite^diorite

propylitic^propylitic

34 B11 2

hybrid
diorite

propylitic

38 B2 7

hybrid
diorite

propylitic

Secondary Feldspars
31 Al 1^31 A3 4^35 B10 3^42 B8 4^42 B9 7^57 B5 13^57 B7 1^57 B8 14^59 Al 2^59 A6 1

Sugarloaf Sugarloaf^hybrid^Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite

propylitic propylitic propylitic^albitic^albitic^albitic^albitic^albitic^albitic^albitic

Si02 57.33 59.88 54.39 56.28 67.49 64.22 68.34 68.02 68.06 63.39 67.95 66.66 62.43 62.29

Al203 26.93 25.08 28.88 27.32 20.20 18.76 19.74 20.05 20.01 18.73 20.09 19.57 23.20 23.50

K20 0.48 0.32 0.17 0.17 0.19 16.16 0.03 0.13 0.08 16.02 0.07 5.32 0.34 0.32

Na20 6.37 7.53 5.15 5.96 11.02 0.25 11.61 11.35 11.41 0.32 11.44 8.01 8.73 8.63

CaO 8.62 6.69 10.99 9.56 0.79 0.03 0.15 0.35 0.29 0.01 0.39 0.13 4.62 4.93

BaO 0.03 0.07 0.00 0.10 0.03 0.52 0.01 0.00 0.00 0.76 0.00 0.25 0.00 0.00

MgO 0.01 0.00 0.00 0.00 0.03 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00

Fe203 0.21 0.30 0.25 0.25 0.03 0.17 0.08 0.00 0.00 0.05 0.02 0.00 0.26 0.27

SrO 0.07 0.14 0.08 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00

TOTAL 100.05 100.01 99.93 99.84 99.79 100.12 99.95 99.91 99.84 99.28 99.97 99.95 99.67 99.94

Ion calculations based on 8 oxygens.
Si 2.57 2.67 2.46 2.54 2.96 2.98 2.99 2.97 2.98 2.97 2.97 2.97 2.78 2.76

Al 1.42 1.32 1.54 1.45 1.04 1.03 1.02 1.03 1.03 1.03 1.04 1.03 1.22 1.23

K 0.03^i 0.02 0.01 0.01 0.01 0.96 0.00 0.01 0.00 0.96 0.00 0.30 0.02 0.02

Na 0.55 0.65 0.45 0.52 0.94 0.02 0.98 0.96 0.97 0.03 0.97 0.69 0.75 0.74

Ca 0.42 0.32 0.53 0.46 0.04 0.00 0.01 0.02 0.01 0.00 0.02 0.01 0.22 0.23

Ba 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00

Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fe 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

Sr 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

End member calculations
KAISi(3)0(8) 0.03 0.02 0.01 0.01 0.01 0.96 0.00 0.01 0.00 0.96 0.00 0.30 0.02 0.02

NaAlSi(3)O(8) 0.55 0.65 0.45 0.52 0.94 0.02 0.98 0.96 0.97 0.03 0.97 0.69 0.75 0.74

CaAI(2)Si(2)0(8) 0.42 0.32 0.53 0.46 0.04 0.00 0.01 0.02 0.01 0.00 0.02 0.01 0.22 0.23

BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00

(Mg Fe Sr) 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01

TOTAL 1.00 0.99 0.99 1.00 0.99 0.99 0.99 0.99 0.99 1.00 0.99 1.01 0.99 1.00



Primary plagioclase in the hybrid diorite (KR92-35, KR92-38) occurs as interlocking grains with simple

twinning. No zoning was observed. Both microprobe samples are from the fine grained variety of hybrid diorite.

Plagioclase compositions range from andesine to labradorite (An41 to An57). The orthoclase component is 2% or

less.

Primary pyroxenes were analyzed in two fine to medium grained diorites and one coarse grained

pyroxenite phase of the hybrid diorite (Table 4.2). On a ternary diagram of MnO-Na20-Al203 (Fig. 4.2) the

samples form three partially overlapping groups. The Al203 content increases as MnO and MgO content

decreases. The FeO/MgO ratio ranges from 0.26 to 0.55. There is considerable overlap between one fine grained

sample, (KR92-38), and the coarse grained sample (KR92-24), while the third sample (KR92-35) is distinctly

lower in Al203 content. The samples plot in the diopside and salite fields of a pyroxene discrimination diagram

(Fig. 4.3: Mg40 . 6Ca45 . 8Fe 11.5 to Mg45 . 2Ca47 . 9Fe06 . 4)•

4.3 Alteration Minerals

Secondary feldspar was probed in one sample of propylitic alteration, two samples of albitic alteration and

two samples of potassic alteration (Table 4.1). Primary plagioclase is invariably cloudy and saussuritized and

secondary albites can be distinguished from it by their occurrence as either clear, well twinned grains or as cloudy,

chess-board albite (An03) with embayed grain boundaries. Clear albite (An02) occurs both on the margin of an

epidote vein in propylitized Sugarloaf diorite (KR92-35) and in an envelope around a prehnite-sulphide veinlet

(KR92-59) in pervasively albitized Sugarloaf diorite. Chess-board albite (Plate 3.4A) occurs in veins and as

patches in the groundmass of pervasively albitized Sugarloaf diorite (KR92-42).

Two samples of feldspar from within potassic alteration (KR92-31, KR92-57) were analyzed. Sample

KR92-31, taken from a vein in propylitized Sugarloaf diorite, had a white albite core (An06) and a pink orthoclase

(0r96) margin. Contacts between the feldspars are not sharp in hand sample, and cannot be clearly defined in thin

section. All three feldspars are cloudy and brown in thin section. The vein albite has locally developed chess-

board twinning. Orthoclase is also present in the alteration envelopes adjacent to the veins. Sample KR92-57 is
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Table 4.2 Microprobe analyses of pyroxenes from Ajax West and Ajax East pits.
Primary Pyroxenes Secondary Pyroxenes

Sample No. 24 Al 5 35 B12 1 35 B6 2 38 B2 2 17 A4 7 42 B2 1 42 B4 1 45 A4 2 59 A2 12

Lithology c.g hybrid f.g. hybrid f.g. hybrid f.g. hybrid Sugarloaf Sugarloaf Sugarloaf hybrid Sugarloaf
diorite diorite diorite diorite diorite diorite diorite diorite diorite

Alteration none propylitic propylitic propylitic albitic albitic albitic albitic albitic

SiO2 52.94 53.81 53.48 50.72 54.15 54.58 54.37 54.22 53.48

Al203 1.24 0.33 0.57 2.32 0.34 0.24 0.21 0.46 0.77

TiO2 0.22 0.03 0.08 0.35 0.00 0.00 0.00 0.08 0.10

FeO 5.77 5.01 4.72 8.00 3.93 3.79 3.46 4.27 7.00

MnO 0.22 0.21 0.16 0.27 0.13 0.08 0.07 0.24 0.20

MgO 14.98 15.23 15.59 14.66 15.85 16.03 16.44 16.40 14.48

CaO 23.64 24.57 24.43 22.20 24.66 25.07 25.23 23.78 23.50

NaO 0.31 0.21 0.24 0.48 0.24 0.19 0.21 0.30 0.47

Cr2O3 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.01 0.00

NiO 0.02 0.00 0.05 0.00 0.02 0.00 0.01 0.00 0.02

TOTAL 99.33 99.41 99.33 99.06 99.34 99.98 100.00 99.75 100.02

FeO/MgO 0.39 0.33 0.30 0.55 0.25 0.24 0.21 0.26 0.48

Ion calculations based on 6 oxygens
Si 1.97 2.00 1.98 1.91 2.00 2.00 1.99 1.99 1.98

Al(IV) 0.03 0.01 0.02 0.09 0.00 0.00 0.01 0.01 0.02

Ca 0.94 0.98 0.97 0.90 0.98 0.98 0.99 0.94 0.93

Mg 0.83 0.84 0.86 0.82 0.87 0.88 0.90 0.90 0.80

Fe 0.18 0.16 0.15 0.25 0.12 0.12 0.11 0.13 0.22

Al(VI) 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.02

Mn 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01

Na 0.02 0.02 0.02 0.04 0.02 0.01 0.02 0.02 0.03

Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ti 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

O 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Calculation of end members

Mg(2)Si(2)O(6) 0.42 0.43 0.45 0.40 0.44 0.44 0.45 0.41 0.42

Fe(2)Si(2)0(6) 0.08 0.07 0.07 0.11 0.06 0.06 0.05 0.13 0.09

Ca(2)Si(2)0(6) 0.49 0.49 0.47 0.47 0.49 0.49 0.50 0.45 0.47

(Mn Ti AINaNi) 0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.04 0.03

Total 0.99 0.99 0.98 0.98 0.98 0.99 1.00 0.99 0.98
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(a) (b)

^ (KR91-) 35 A
O (KR92-) 33 A
* (KR92-) 35 B
O (KR92-) 38 B

O (KR92-) 35 B
• .(KR92-) 31 A
x (KR92-) 42 B

(KR92-) 57 B
^ (KR92-) 59 A

O (KR9I-) 17 A
^ (KR92-) 42 B

(KR92-) 45 A
▪ (KR92-) 59 A

Figure 4.1 Ternary plots of microprobe data for (a) primary and (b) secondary feldspar (Table 4.1) for samples
from the Ajax East and Ajax West pits. The An-Ab-Or diagrams indicate that there is an overlap of primary and
secondary feldspar (b) in the Anal to An40 range. However there is a distinguishable group of secondary albite
and of albite with an orthoclase component (<- —An 10 , <°r40)•

Prmy MAO

+ (KR92-) 24 A
O (KR92-) 35 B
^ (KR92-) 38 B

Na20
^

AUG 3
^

Na20
^

AQ0 3

(a)^ (b)

Figure 4.2 Ternary plots of microprobe data for (a) primary and (b) secondary pyroxene (Table 4.2) for samples
from the Ajax East and Ajax West pits. The (Na20-MnO-Al203 diagrams indicate that two of the primary
pyroxenes are compositionally distinct from the secondary pyroxenes, but that one primary pyroxene overlaps with
secondary pyroxene. This may indicate incipient alteration.
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Figure 4.3 Quadralateral plots of microprobe data for (a) primary and (b) secondary pyroxene (Table 4.2) for
samples from the Ajax East and Ajax West pits. Primary pyroxene plots in the diopside and salite fields.
Secondary pyroxene plots only in the diopside field.
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taken from a feldspar vein in albitized Sugarloaf diorite. The vein contained albite (An03), orthoclase (0r96) and

an intermediate feldspar (0r30Ab69An01)•

Secondary pyroxene was probed in four sections (Table 4.2). All secondary pyroxene that was analyzed is

diopsidic. In two samples (KR9I-17, KR92-42) the diopside is clearly secondary, appearing in veins (Plate 3.5A)

as well as in the groundmass. In the other two samples (KR92-42, KR92-59) it occurred throughout the

groundmass, and its secondary nature was not as obvious. Secondary diopside has a lower FeO/MgO ratio and is

slightly more sodic and calcic than the primary pyroxenes.

Epidote grains were probed in five Sugarloaf diorite samples and three hybrid diorite samples (Table 4.3).

The data are plotted on Figure 4.4. Epidote analyses are reported without hydrogen as OH and consequently sum

to only 95%. The epidote varies in mode of occurrence. Epidote, both in veinlets and in more disseminated

patches in propylitized and albitized rock, is intimately associated with sulphides. Veinlet epidote is often

associated with chess-board albite, calcite and chlorite. Pervasive patches of epidote without mineralization occur

in the propylitic alteration zones. Late cross-cutting veinlets of epidote occur in all alteration types. There is a

systematic decrease of FeO with increasing Al203. However, there are no clear differences in major element

composition among epidotes in various types of occurrence; an exception may be a cross-cutting, veinlet-hosted

epidote (KR92-35) which is high in Al203. Epidote in propylitically altered Sugarloaf diorite (KR92-33) is high

in FeO and is associated with prehnite, albite and quartz, which all rim sulphides. The remaining samples show as

much variation within samples as between samples.

Chlorite was probed in four samples (Table 4.4, Fig. 4.5). One sample (KR92-31) is associated with

propylitically and potassically altered Sugarloaf diorite. Two samples (KR92-45, KR92-57) are associated with

potassic veins in albitized Sugarloaf diorite. The fourth sample (KR92-49) is associated with scapolite veining.

Chlorite analyses are reported without hydrogen as OH, and consequently sum to only 84%. The samples plot in

the ripidolite and the pycnochlorite field (Fig. 4.5b). The majority of samples in the pycnochlorite field are

associated with the scapolite vein. The FeO/MgO ratio varies within each group, but variation is greater between

groups (Fig. 4.5a). The most iron-rich sample (KR92-31) is hosted in propylitically altered Sugarloaf diorite. The
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Table 4.3 Microprobe analyses of epidote from Ajax West and Ajax East pits.

Sample
Lithology
Alteration

17 Al 9^33 A5 3^34 B1 2
Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite

albitic^propylitic^albitic

35 B2 2
hybrid diorite

propylitic

35 B5 2^31 A7 7^31 Al 7^45 A2 1^57 B5 10^57 B6 2^59 A7 9
hybrid diorite^Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite

propylitic^propylitic^propylitic^albitic^albitic^albitic^albitic

SiO2 37.29 36.99 37.48 37.67 36.83 38.48 37.09 37.50 37.65 37.13 37.02
Al203 22.15 21.38 24.40 27.71 23.75 23.63 22.96 25.00 26.95 23.94 22.75
TiO2 0.00 0.07 0.03 0.04 0.07 0.01 0.00 0.02 0.00 0.03 0.01
FeO 13.50 14.10 11.05 6.99 11.25 10.97 12.04 2.58 7.46 11.64 12.99
MnO 0.01 0.07 0.18 0.26 0.03 0.07 0.05 0.01 0.09 0.00 0.07
MgO 0.00 0.01 0.02 0.08 0.01 0.05 0.22 3.96 0.02 0.01 0.01
CaO 22.69 23.11 23.03 23.22 23.19 21.90 23.01 23.30 23.06 23.00 22.90
NaO 0.02 0.01 0.00 0.01 0.00 0.45 0.01 0.02 0.01 0.03 0.00
Cr2O3 0.00 0.02 0.00 0.00 0.00 0.04 0.04 0.01 0.03 0.04 0.01
NiO 0.00 0.00 0.00 0.02 0.00 0.00 0.09 0.00 0.00 0.00 0.06
TOTAL 95.66 95.76 96.20 96.00 95.15 95.60 95.50 92.42 95.27 95.82 95.84

00ciN i
Ion calculations based on 13 oxygens
Si 3.25 3.24 3.20 3.15 3.19 3.29 3.21 3.20 3.18 3.20 3.21
Al 2.27 2.20 2.46 2.73 2.43 2.38 2.35 2.52 2.68 2.43 2.33
Fe 0.98 1.03 0.79 0.49 0.82 0.78 0.87 0.18 0.53 0.84 0.94
Mn 0.00 0.01 0.01 0.02 0.00 0.01 0.00 0.00 0.01 0.00 0.01
Mg 0.00 0.00 0.00 0.01 0.00 0.01 0.03 0.50 0.00 0.00 0.00
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca 2.12 2.17 2.11 2.08 2.15 2.01 2.14 2.13 2.09 2.12 2.13
Na 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.01 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00



Table 4.4 Microprobe analyses of chlorite from Ajax West and Ajax East pits.

Sample No.
Lithology
Alteration

31 A5 6^31 A6 7^31 A8 3^45 A3 1^45 A8 6^49 B6 3^57 B1 4^57 B1 7^57 B8 5
Sugarloafdiorite Sugarloafdiorite Sugarloafdiorite Sugarloafdiorite Sugarloafdiorite Sugarloafdiorite Sugarloaf diorite Sugarloafdiorite Sugarloaf diorite

propylitic^propylitic^potassic^potassic^potassic^albitic^albitic^albitic^albitic

SiO2 27.73 27.30 27.96 28.79 29.08 29.37 28.22 28.56 28.18
Al203 18.11 17.88 18.31 17.92 17.79 17.17 17.97 17.17 18.36
TiO2 0.02 0.00 0.01 0.00 0.01 0.01 0.04 1.53 0.00
FeO 20.41 22.57 20.38 16.53 16.00 16.61 17.56 14.43 16.20
MnO 0.17 0.22 0.15 0.24 0.21 0.07 0.13 0.16 0.26
MgO 19.00 17.51 19.26 22.34 22.82 22.99 20.63 21.99 21.74
CaO 0.00 0.02 0.02 0.01 0.06 0.03 0.04 0.79 0.05
Na2O 0.04 0.05 0.01 0.02 0.08 0.05 0.05 0.05 0.05
TOTAL 85.48 85.55 86.11 85.85 86.05 86.31 84.63 84.68 84.84

FeO/MgO 1.07 1.29 1.06 0.74 0.70 0.72 0.85 0.66 0.75

Ion calculations based on 24 oxygens
Si 5.50 5.47 5.57 5.64 5.69 5.77 5.49 5.50 5.46
Al 4.23 4.22 4.30 4.14 4.10 3.98 4.12 3.90 4.20
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.22 0.00
Fe 3.39 3.78 3.40 2.71 2.62 2.73 2.85 2.33 2.63
Mn 0.03 0.04 0.03 0.04 0.03 0.01 0.02 0.03 0.04
Mg 5.62 5.23 5.72 6.52 6.66 6.74 5.98 6.32 6.28
Ca 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.16 0.01
Na 0.02 0.02 0.01 0.01 0.03 0.02 0.02 0.02 0.02
OH 19.22 19.33 18.49 18.50 18.23 17.97 19.94 19.71 19.62
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samples from the Ajax East and Ajax West pits. A strong correlation exists between Al203 and Fe0 content of the
epidote. On the other hand, there appears to be no correlation between CaO and Al203 content.
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two samples associated with orthoclase/albite veins (KR92-45, KR92-57) have similar FeO/MgO and FeO/MnO

ratios, whereas the sample associated with the scapolite veining has relatively higher MgO and lower MnO.

Preliminary data suggest that chlorite composition varies with alteration assemblage. However, there are

insufficient data to establish clear trends.

Scapolite was analyzed in one sample from a vein (Table 4.5). Grains within the vein were large (0.5

mm) and tabular (Plate 3.3B), with no preferred orientation. There was no evidence of zonation within grains and

no fluid inclusions were observed. Seven grains were analyzed from the core and rims of the vein. The chemical

composition of the seven grains are homogeneous. The CI content was analyzed, but SO4 , , which is often present

in scapolite (Deer et al., 1966), was not analyzed. However, as analyses consistently totalled 100%, no significant

amounts of SO4 are present in these scapolites. Thus, the scapolite is a chlorine rich dipyre with a meionite

component of 27%. It has a calculated composition of (Na2 . 6Ca0 . 91(0 . 2Fe . 01)[A13 . 7Si7 . 61(023 . 1C10 . 90110 . 1 ).

Zeolite, analyzed in one sample (Table 4.5), is present in the scapolite veins. The pale orange-pink zeolite

is close to heulandite or stilbite in composition. However, the Si02 content is several percent higher, and it

contains more K20 and MgO but less CaO than typical heulandite or stilbite. In hand sample the zeolite clearly

replaces scapolite along cross-cutting fractures, although in thin section grain boundaries between scapolite and

zeolite are sharp, and appear to be in equilibrium. It is a post-porphyry alteration mineral.

Prehnite was analyzed in two propylitic and two albitic samples (Table 4.6). Analyses sum to 95%, the

remaining 5% can be attributed to OH. The prehnite associated with albitic alteration, surrounding chalcopyrite

and pyrite (Plate 3.4B), had low relief and no apparent cleavage. A second type of prehnite, a slightly more iron-

rich variety, occurred in the groundmass of propylitically altered hybrid diorite and Sugarloaf diorite. It had

moderate relief and a fibrous texture. It was not associated with mineralization.

Pumpellyite was analyzed in three samples from intensely albitized rock and from the vicinity of a

potassic vein (Table 4.6). OH is not reported in the total, and consequently, analyses sum to 84%. The

pumpellyite is faintly green, pleochroic and fibrous. It occurs both as veinlets (Plate 3.5B) that cross-cut all
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Table 4.5 Microprobe analyses of scapolite and zeolite from Ajax West and Ajax East pits.

Sample
Lithology
Alteration

Scapolite
49 B2 1

hybrid diorite
scapolite

49 B9 4
hybrid diorite

scapolite

Zeolite
49 B2 5

hybrid diorite
scapolite

49 B3 2
hybrid diorite

scapolite

SiO2 55.669 55.590 SiO2 62.634 60.983

Al203 23.120 23.265 Al203 15.161 15.909

Fe2O3 0.119 0.197 Fe2O3 0.020 0.051

MgO 0.000 0.000 MgO 1.751 1.681

CaO 6.426 6.415 CaO 4.046 4.198

Na2O 10.057 9.928 Na2O 0.266 0.279

K2O 1.001 0.956 K2O 1.286 1.413

CI 3.590 3.585 H2O 14.819 15.481
0=C1 0.811 0.810
Total 99.981 99.936 Total 85.181 84.519

Ion calculations based on 24 oxygens Ion calculations based on 72 oxygens

Si 7.591 7.580 Si 21.519 20.910
Al 3.716 3.739 Al 6.652 6.503
Fe3+ 0.012 0.020 Fe3+ 0.656 0.775

Mg 0.000 0.000 Mg 0.897 0.859
Na 2.659 2.625 Ca 1.489 1.542
Ca 0.939 0.937 Na 0.177 0.185
K 0.174 0.166 K 0.564 0.618
Cl 0.872 0.871 (OH2O) 33.980 35.428
(OH2O) 23.128 23.129



Table 4.6 Microprobe analyses of prehnite and pumpellyite from Ajax West and Ajax East pits.

Sample
Lithology
Alteration

Prehnite
17 A3 1^17 A6 5^33 A10 3

Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite
albitic^albitic^propylitic

38 B5 5
hybrid diorite

propylitic

38 B5 7
hybrid diorite

propylitic

59 A41
Sugarloaf diorite

albitic

Pumpellyite
42 B1 1^42 B10 2^17 A3 5^57 B8 8

Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite Sugarloaf diorite
albitic^albitic^albitic^albitic

SiO2 43.33 43.04 43.97 42.43 43.18 43.29 SiO2 37.87 37.87 39.95 37.47

Al203 23.88 24.41 23.87 23.12 22.85 23.99 Al203 27.27 27.37 25.21 26.65

TiO2 0.02 0.12 TiO2 0.02 0.00

FeO 0.62 1.80 Fe2O3 1.02 1.51 1.19 6.75

Fe2O3 1.12 0.35 1.95 0.56 MnO 0.05 0.05

MnO 0.08 0.05 MgO 3.32 3.17 1.92 0.79

MgO 0.00 0.01 0.01 0.26 0.09 0.05 CaO 23.43 23.63 25.53 22.95

CaO 27.37 27.31 26.79 26.48 27.04 27.10 Na2O 0.03 0.05 0.00 0.01

Na2O 0.02 0.03 0.02 0.01 0.01 0.00 K2O 0.00 0.00

K2O 0.00 0.00 - 0.01 0.00

Total 95.73 95.19 95.38 94.34 95.16 95.00 Total 93.06 93.62 93.80 94.68

Ion calculations based on 24 oxygens Ion calculations based on 28 oxygens
Si^6.52^6.50 6.03 6.52 6.56 6.55 Si 6.37 6.41 6.78 6.49

Al 4.23 4.34 3.86 4.18 4.09 4.27 AI 5.40 5.46 5.04 5.44

Ti 0.00 0.01 Ti 0.00 0.00

Fe2+ 0.07 0.23 Fe3 + 0.13 0.19 0.15 0.88

Fe3+ 0.13 0.04 0.22 0.06 Mn 0.01 0.01

Mn 0.01 0.01 Mg 0.83 0.80 0.49 0.21

Mg 0.00 0.00 0.00 0.06 0.02 0.01 Ca 4.22 4.29 4.64 4.26

Ca 4.41 4.42 3.94 4.36 4.40 4.39 Na 0.01 0.02 0.00 0.00

Na 0.01 0.01 0.01 0.00 0.00 0.00 K 0.00 0.00 0.00

K 0.00 0.00 0.00 0.00 OH 7.79 7.20 7.02 6.15

OH 4.29 4.84 4.23 5.81 4.90 5.04



previous alteration, and as pervasive disseminations throughout the groundmass. It is high in MgO and low in

FeO+Fe203 relative to other pumpellyite analyses (Deer et al., 1966).

4.4 Summary and Discussion

Primary plagioclase in Sugarloaf diorite and hybrid diorite is andesine to labradorite (Any) to An57).

Secondary feldspars are dominantly albite (An02 to An07). The albite occurs either as clear grains with simple

twinning, or as cloudy chess-board albite with embayed boundaries. Orthoclase (0r96) occurs locally in veins with

albite and as alteration envelopes around albite-orthoclase veins. A transitional feldspar (0r33Ab69An01) also

occurs in these veins and may result from orthoclase replacing albite, although there was no textural evidence of

this. In a study of secondary alkali feldspars in porphyry environments, Leitch (1981) identified both textural and

compositional trends in alkali feldspars, which might provide vectors for porphyry copper exploration. Leitch

observed that during mineralization Na+ activity decreased and K + activity increased. A textural sequence of clear

albite (Ani l)), chess-board albite (An0_100), untwinned anoralbite (Ab900r10 to Ab700r30), and finally

orthoclase, (Ab400r60-0r100) was observed. Within the Ajax East and Ajax West pits a similar range of feldspar

compositions is observed, and the presence of K-feldspar veins cross-cutting pervasive albite indicates that the

hydrothermal system became enriched in potassium in its final stages. However, the occurrence K-feldspar is

limited and is not obviously related to main stage mineralization. The implied trends therefore hold little promise

as an exploration tool in this setting.

Secondary diopside is more sodic and calcic than primary diopside/salite pyroxene. The common

association of diopside and albite in intensely albitized rock indicates that they are the products of the same

hydrothermal fluid. The association of epidote+sulphides is less clear. Epidote occurs in all mineral assemblages

and shows no consistent variation in composition with alteration type. Epidote is clearly associated with pyrite and

chalcopyrite, usually enclosing it. Epidote with mineralization occurs in both propylitic and albitically altered

rock. In the most intensely albitized rock, sulphides are rimmed with prehnite that may be the product of epidote

and albite breaking down.
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Chlorite composition varies from ripidolite to pycnochlorite. Chlorite is best developed as envelopes

around K-feldspar veins. The FeO/MgO ratio varies between alteration assemblages. The most iron-rich chlorite

is associated with propylitic alteration. Chlorite associated with scapolite veining is depleted in MnO. There is no

chlorite data for the albitic assemblage, because it is generally absent in this assemblage due to the iron destructive

nature of the alteration. Although there appear to be compositional trends in chlorite, the number of samples

analyzed are too small to draw further conclusions.

Scapolite is a chlorine rich dipyre (near the end-member marialite composition). Timing of the veining is

uncertain, although based on cross-cutting relationships it appears to be late. The high chlorine content indicates a

high volatile content. Experimental work on natural chlorine-rich scapolite (3.5 wt% Cl, Meionite component

15%) by Vanko and Bishop (1982) concluded that in order to stabilize a marilatic scapolite at 700-750° C and 1.7-

2.8 Kb, a fluid with a minimum salinity of 50 mole % NaCl and with little or no CaCO3 is required. Experiments

at lower temperatures did not reach equilibrium. The presense of limited chlorine-rich scapolite suggests that late

high salinity fluids were evolved, at least locally.

Prehnite and pumpellyite are generally characteristic of low grade metamorphism. Consequently, the

formation of these minerals is post mineralization. Both minerals are present in the Afton pit (Kwong, 1987) and

in other mineral occurrences in the batholith (Carr, 1956). Prehnite appears to be a retrograde alteration product

of epidote and possibly albite. It is present both in propylitized and albitized rock. Pumpellyite most often occurs

as cross-cutting veinlets. The zeolite that was identified may be related to the same low grade metamorphism. It is

only seen with scapolite along the major Sugarloaf diorite and hybrid diorite contact.
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5.0 ZONATION OF METALS AND SULPHUR

5.1 Introduction

Pyrite and chalcopyrite mineralization occurs on microfractures and as disseminations in propylitized and

moderately albitized Sugarloaf diorite and hybrid diorite. Trace bornite and chalcocite, and minor amounts of

molybdenum occur locally. Minor native copper was observed in oxidized faults in the upper benches of the Ajax

West pit. Free gold was not observed in either pit. A suite of 154 samples was collected and analyzed for Fe, Mg,

Mn, Zn, Pb, Mo, Ag, Cu, Au, V and S to investigate the possibility of a metal zonation that could be used as an

exploration vector. Scatterplot correlation matrices (Fig. 5.1) and histograms (Fig. 5.3) were used to examine inter-

relationships among the metals. The distribution of the data are presented in a series of bubble plots (Fig. 5.4).

5.2 Metal Ratios

A suite of 61 grab-chip samples and 93 composited drill core pulps was analyzed. The grab-chip samples

were collected from the 860 metre level in the Ajax West pit and from the 940 metre level in the Ajax East pit.

The pulps from the logged assay intervals were composited to a single sample per pierce point on the

representative levels. Composite samples combined approximately 30 grams each from the three or four relevant

assay intervals in each drill hole. Copper was re-analyzed for the drill core pulps, but gold was not. The gold

content of the drill core pulp samples was calculated by taking the weighted average of the intervals. To help

evaluate the accuracy of this calculation the weighted original copper assays were plotted against the geochemical

analyses of the composited samples (Fig. 5.2a), the correlation is excellent. Analytical results are presented in

Appendix C, Table C.1.

Scatterplot correlation matrices using both raw and log transformed data were used to assess the

interelationships among sulphur and metals, except Ag, Pb and Mo (Appendix C). Although transforming the

data normalizes the distribution, correlations between elements are more readily observed in the raw data. Silver
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Figure 5.1 Scatterplot matrix correlation diagram of untransformed metal assay data from the Ajax East and Ajax
West pits. Copper, gold and sulphur have strong positive correlations. Iron and vanadium have a strong
correlation. Sulphur and vanadium have an exclusive correlation.
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Figure 5.2 Comparison of calculated weighted average assays against reassays of composited samples for copper in
drill core pulps from the Ajax West and Ajax East pits, showing excellent correlation.
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was below the detection limit of 0.4 ppm in nearly all of the samples. The highest value was 2.5 ppm, in a hybrid

diorite sample. Lead was below the detection limit of 4.0 ppm in all but two cases; a value of 5 ppm coincides with

the 2.5 ppm silver value and a second sample of Sugarloaf diorite had 65 ppm Pb. Molybdenum values are notably

lower in the Ajax East pit than in the Ajax West pit, although most are below the detection limit of 2.0 ppm.

Several correlations are obvious among the other elements analyzed. Copper correlates well with both gold and

sulphur. The correlation between gold and sulphur is weaker. The iron present in chalcopyrite should show a

correlation with copper and to sulphur. However, because iron is present in several mineral phases, the patterns

are almost exclusive. Iron and vanadium exhibit an excellent correlation, whereas vanadium and sulphur are

exclusive. This can be explained by vanadium substitution for Fe3+ in magnetite (Deer et al., 1966) and its non

involvement in sulphides. Iron also correlates well with magnesium, manganese and zinc, reflecting mutual

substitution in oxides, silicates and sulphides.

The existence of populations was explored further using histograms of the ratios of log-transformed data

(Figs. 5.3a-j). Copper to gold ratios define one population (logged value of 1.4) with a broad tail of higher Cu to

Au ratios (Fig. 5.3a). Iron to sulphur ratios are negatively skewed (Fig. 5.3b) indicating that iron occurs in

magnetite, as well as in pyrite and chalcopyrite. Most ratios for sulphur to gold and sulphur to copper (Figs.

5.3c,d) form symmetrical distributions common to normally distributed, one population models. Iron to gold and

vanadium to gold ratios (Figs. 5.3e,f) plot as two apparent populations. The larger high gold to low iron and low

vanadium population represents the gold associated with chalcopyrite and pyrite. The second population of high

vanadium and high iron to low gold probably reflects gold occurring with a higher percentage of secondary

magnetite. Iron to copper and vanadium to copper ratios (Figs. 5.3g,h) plot as one population, with long, low tails

that probably reflect the presence of minor secondary magnetite. Vanadium to iron ratios (Fig. 5.3i) form one,

normally distributed population that characterizes magnetite. Iron to magnesium, iron to manganese and iron to

zinc ratios (Figs. 5.3j,k,l) plot as single, normal populations that reflect primary mineralogy.

Copper to gold ratios were further examined on a number of scatterplots (Fig. 5.4a-c), using

untransformed data. The total data set (Fig. 5.4a) exhibits an average Cu to Au ratio of 12 000. A plot of only the

most intensely altered samples (Fig. 5.4b) exhibit a tight clustering around the same ratio, suggesting that Cu
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Figure 5.4 Scatterplot of Cu and Au concentrations from (a) the total data set, (b) intensely albitized rocks and (c)
from the Sugarloaf diorite. The data exhibit a dominant trend with a Cu. to Au ratio of 12 000 and secondary
trend with a Cu to Au ratio of approximately 35 000. The most intensely altered rocks (b) have a ratio of 12 000,
suggesting that Cu and Au were co-precipitated during intense alteration.
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and Au were co-precipitated during intense alteration. A plot of Sugarloaf diorite samples (Fig. 5.4c) show that

the major trend with a Cu to Au ratio of 12 000, forms a lower limit to most ratios. Other ratios are mainly higher,

up to a ratio of approximlately 35 000 (compare to log Cu/log Au histogram of Fig. 5.3a). Only a few samples are

markedly enriched in gold. While Fig. 5.4b suggests that co-precipitation of copper and gold during intense

alteration, Fig. 5.4c suggests decreasing efficiency at gold precipitation in less altered rocks. This may reflect

changes in temperature, gold complexing and gold precipitation in less albitized rocks.

The distribution of the metals and sulphur are presented in bubble plots (Figs. 5.5a-h). The distribution of

iron and zinc (Figs. 5.5a,b) reflects the distribution of hybrid diorite and picrite. Vanadium distribution (Fig. 5.5c)

correlates with the iron in the magnetite related to the hybrid diorite unit. High magnesium values correlate with

iron associated with picrite (Fig. 5.5d). Manganese distribution (Fig. 5.5e) is relatively uniform with the exception

of the more intensely albitized zones, where it is depleted. Sulphur distribution correlates with copper and gold

mineralization (Figs. 5.5f,g,h).

5.3 Summary and Discussion

A clear metal zonation pattern was not defined around the Ajax East and Ajax West pits. This may be

partially due to the sample distribution, which is restricted to the pits and a very limited surrounding area. Pb, Ag

and Mo are near detection limits in most samples, and Fe, Zn, V, Mg and Mn reflect primary lithology. The

distribution of sulphur correlates with copper-gold sulphide mineralization. An examination of metal ratios

indicate possibly two populations of gold mineralization: a high gold to high copper population associated with

chalcopyrite and pyrite, and a second population of moderate gold and low copper associated with magnetite (Figs.

5.3e,f). These two distinct mineralization assemblages were not identified in the field, or during petrographic

work. The higher iron content in the second gold population may reflect the presence of a higher percentage of

secondary magnetite, indicating the evolution of a fluid toward a higher oxygen fugacity, at least locally. The

deposits generally are characterized by a Cu to Au ratio of 12 000 or higher. The most intensely albitized rock

samples exhibit this ratio, further supporting the correlation between albitic alteration and mineralization.

Sugarloaf diorite exhibits a range of Cu to Au ratios. The common ratio of 12 000 forms an upper limit. A
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secondary trend with a ratio of approximately 35 000 exists. This trend represents less intensely albitized rock

and indicates that gold mineralization is more dependent on intense albitization than is copper mineralization.
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6.0 STRUCTURAL GEOLOGY

6.1 Introduction

The rocks within both the Ajax West and Ajax East pits are intensely fractured and faulted. Although

minor (1-3 m) offsets were observed on some faults, the general lack of marker units precludes more detailed

determination of offset direction or magnitude. Faulted contacts between several of the units form the major

structural features within the pits. In the Ajax West pit, the faulted east-west trending contact between hybrid

diorite and Sugarloaf diorite divides the pit into two domains. Similarly, the Ajax East pit is divided into two

domains along a northeasterly trending contact between these same two units. These major faults are near the foci

of mineralization and alteration in both pits. They do not offset substantially either mineralization or alteration.

There are several stages of irregular and widely spaced (0.5 per in) veining. Although cross-cutting

relationships are not definitively constrained, a general paragenetic sequence has been established. Albite-epidote-

calcite+sulphides veins with albitic envelopes are cross-cut locally by K-feldspar-calcite+epidote+albite+sulphide

veins with chlorite-actinolite envelopes. The albitic veins are frequently wispy and discontinuous, and when well-

defined, are never more than 1 to 2 metres long. The K-feldspar veins are more abundant and more continuous in

the Ajax East pit, where they tend to occur in swarms. Intensely developed, =mineralized calcite stockworks

occur in both pits. There is more than one episode of calcite veining; but it appears to be predominantly post-

mineral, although calcite-chalcopyrite veins occur locally. Planar, continuous quartz veins occur in both pits. Two

types of quartz veining are present, a purplish quartz with hematitic alteration envelopes associated with

molybdenite, and vuggy epithermal-type quartz associated with pyrite and silicic alteration envelopes. The quartz-

molybdenite veins occupy faults, whereas the quartz-pyrite veins cross-cut many fault structures. Post-mineral,

honey coloured opaline silica is developed in several oxidized faults in the upper benches of the Ajax West pit.

Several sulphide-carbonate breccias occur in the Ajax West pit. They are less than one metre wide and

vary from one metre to approximately five metres long. A larger sulphide breccia body (5 m x 5 m) was

encountered along a contact between hybrid diorite and Sugarloaf diorite during mining of the 830 metre level in
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the Ajax West pit. The matrix of fine grained pyrite-chalcopyrite-calcite cements angular fragments of albitized

Sugarloaf diorite (Bond, 1991).

Detailed structural maps are shown in Figures 6.1 and 6.2 (in the pocket at the back). There is no

recorded vein data outside the pits. The structure of the two pits is described separately.

6.2 Ajax West Pit

The Ajax West pit has been divided into two structural domains along the prominant contact between the

Sugarloaf diorite and the hybrid diorite. In the southern half of the pit, dominated by Sugarloaf diorite, intensely

albitized rock forms resistant blocks around which the more chloritic rocks have developed a weak foliation. The

northern half of the pit is dominated by chloritized, hematized and faulted hybrid diorite. Failure of portions of the

900 metre bench has taken place along the planes of numerous faults. Barren calcite veining is commonly

developed near these faults. The structural data for both domains (Table 6.1) have been divided into faults (Fig.

6.3a) and veins (Fig. 6.4). Faults have been subdivided into chalcopyrite-bearing and unmineralized structures.

The veins have been subdivided into K-feldspar-bearing, quartz-bearing and albite+epidote+calcite-bearing veins.

Data are summarized in Tables 6.1 and 6.2.

The majority of the faults in both the northern and southern domains strike northeast to northwest, dip

moderately to the west, and are unmineralized (Figs.6.3a,b). Chalcopyrite-pyrite-bearing faults display no

preferred orientation. In the southern Sugarloaf diorite domain mineralized K-feldspar-bearing, and

albite+epidote+calcite veins generally dip steeply to the northwest (Figs. 6.4a,b). Several molybdenite-bearing

quartz veins were observed in the southern domain, each with a different orientation (Fig. 6.4c). In the northern

hybrid diorite domain the mineralized K-feldspar and albite veins do not have a dominant trend and dip shallowly

to moderately (Figs. 6.4a,b). Quartz veins are more abundant in this domain and dip mainly to the west (Fig.

6.4c).
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(a) Ajax West Pit

Hybrid diorite domain, faults

(b) Ajax East Pit

Hybrid diorite domain, faults

Figure 6.3 Fault orientations in (a) the Ajax West and (b) the Ajax East pits. Infilled circles represent the poles of
chalcopyrite±pyrite+molybdenite-bearing structures.
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6.3 Ajax East Pit

The Ajax East pit has been divided into two structural domains along the contact between the Sugarloaf

diorite and hybrid diorite, which contains a screen of Nicola Group volcanic rocks. The northwestern half of the

pit is dominated by hybrid diorite. The northern section of this domain is intensely faulted, hematized and

chloritized, but the southern section lies largely outside the area affected by intense alteration and mineralization.

The southeastern half of the pit is dominated by albitically and propylitically altered Sugarloaf diorite. The

structural data for both domains (Table 6.2) has been divided into faults and veins (Fig. 6.3 b) . Faults are

subdivided into chalcopyrite-pyrite-bearing and unmineralized faults. Veins are subdivided into K-feldspar-

bearing, albite+epidote+calcite-bearing and quartz-bearing veins (Fig. 6.5). K-feldspar and quartz veins are more

prevalent in the Ajax East pit than in the Ajax West pit. Chalcopyrite is present in many of the K-feldspar veins.

The southeastern Sugarloaf diorite domain in the Ajax East pit is similar to the southern Sugarloaf diorite

domain in the Ajax West pit. Both are characterized by blocks of resistant, albitized Sugarloaf diorite surrounded

by propylitized, weakly foliated diorite. There is an indication of two distinct orientations of faults: a northwest-

striking set and northeast-striking set (Fig. 6.3b). They dip nearly vertical and steeply southwest respectively. The

majority of the mineralized faults lie in the northwest striking set and dip southwest. K-feldspar veins strike

northwest and have moderate to steep dips to the northeast and southwest (Fig. 6.5a). The orientation of albitic

veins varies widely (Fig. 6.5b). Quartz veins are scarce in this domain and tend to dip southeast (Fig. 6.5c).

In the northwestern hybrid diorite domain faults are more numerous. Orientations vary, but a southerly

dip predominates in both barren and chalcopyrite-bearing faults (Fig. 6.3b). K-feldspar veins (Fig. 6.5a) strike

dominantly to the northwest, although a smaller northeast trending set occurs. Similar to the Sugarloaf diorite

domain, albitic veins have no preferred orientation (Fig. 6.5b). Sparse quartz veins (Fig. 6.5c), on the other hand,

occur in two distinct sets, one northwest trending and the other northeast trending. Chalcopyrite-pyrite-bearing

quartz veins occur in the northeast striking set.
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(a)

(b)

(c) Ajax Wes Pit
Sugarloaf Morns domain. quarts veins

                      

Figure 6.4 Vein orientations in the Ajax West pit. Data have been divided into two structural domains, a southern
Sugarloaf diorite domain and a northern hybrid diorite domain Veins have been further subdivided into three
types; (a) K-feldspar-bearing veins (b) albite+epidotc I calcite-bearing veins and (c) quartz-bearing veins. Poles to
chalcopyrite±pyrite+molybdenite-bearing veins are shown as solid circles.
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Ajax East Pit

(a) Hybrid diorite deseein. IC-feldspar veins

Mal East Pit
Hybrid diorite domain. albite veins

• 0 +

(b)

• \

(c)

N 28

Figure 6.5 Vein orientations in the Ajax East pit. Data have been divided into two structural domains, a
southeastern Sugarloaf diorite domain and a northwestern hybrid diorite domain. Veins have been further
subdivided into three types; (a, b) K-feldspar-bearing veins (c, d) albite+epidote+calcite-bearing veins and (e, 0
quartz-bearing veins. Poles to chalcopyrite-±pyrite+molybdenite-bearing veins are shown as solid circles.
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6.4 Summary and Discussion

The Ajax West and Ajax East pits have both been divided into a Sugarloaf diorite domain and a hybrid

diorite domain along the faulted contact between these units. Within each pit the frequency and mineralogy of

faults and veins varies between domains, but the general orientations do not, indicating that there has not been

significant rotation on the major contacts, between the domains (Tables 6.1, 6.2). However, structural orientations

differ between the Ajax West and Ajax East pits. In the Ajax West pit faults strike in all directions but dominantly

dip moderately to the west. In the Ajax East pit two strike trends predominate, a northwesterly trending set and a

northeasterly trending set, both dipping mainly to the south. Differences are also seen in the veins that have been

subdivided into three types: (i) K-feldspar, (ii) albite+epidote+calcite, and (iii) quartz-bearing veins. All of these

are more common in the Ajax East pit. Chalcopyrite-bearing K-feldspar and albite veins strike northeast and dip

northwest in the Ajax West pit. In the Ajax East pit K-feldspar veins strike dominantly northwest and albitic veins

have no preferred orientation. Quartz veins in the Ajax West pit are variable, but in the Ajax East pit two sets

occur, one northwest striking and the other northeast striking. These quartz veins may form a conjugate set. The

difference in orientations between pits might be controlled by the orientation of the major fault contacts in each pit.

The main fault in the Ajax West pit strikes east-west, whereas in the Ajax East pit the main faulted contact strikes

northeast.

The Iron Mask batholith lies along a regional northwesterly trending srtucture (Carr and Reed, 1976).

Northwest and west trending linear structures dissect the pluton and are the locus for younger intrusive phase, such

as the Sugarloaf diorite. The orientation of the K-feldspar veins reflects this regional trend, whereas the albitic

veins do not. The albitic veins tend to be small (<1 cm) and discontinous. The K-feldspar veins are wider (>3

cm) and continuous over tens of metres. Albitic veining is probably coeval with pervasive albitic alteration and

therefore is earlier than K-feldspar veining. The difference in vein orientations reflects the difference in stress

regimes at the time of formation. The regional northwest trending structural system reflects a greater control at the

time of K-feldspar vein formation.
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Table 6.1 Common structures in the Ajax West pit.
Structure Vein assemblage Orientation Alteration
Faults Variable: calcite, K-feldspar, quartz,

calcite, clay gouge
Variable strike,
moderate dip to west

Chlorite and hematite, carbonate

K-feldspar veins K-feldspar, calcite, pyrite,
chalcopyrite

Moderate to steeply northwest
dipping

Chlorite

Albite veins Albite+epidote+calcite+
diopsideyrite+chalcopyrite

Variable Albite, epidote

Quartz veins Quartz, molybdenite, pyrite Variable Hematite, silicification

Table 6.2 Common structures in the Ajax East pit.
Structure^ Vein assemblage^ Orientation^ Alteration 

Faults^ Variable: K-feldspar, calcite, quartz,^Northeast to northwest,^Hematite, chlorite
clay gouge^ moderately to steeply south

dipping

K-feldspar veins

Albite veins

Quartz veins

K-feldspar, albite, epidote, calcite,^Dominant northwest strike,^Chlorite, actinolite,
pyrite, chalcopyrite + quartz^minor northeast strike^K-feldspar, sphene

Albite + diopside + epidote + calcite^Variable^Albite, epidote, chlorite
+ pyrite + chalcopyrite

Quartz, K-feldspar, calcite, pyrite,^Two sets, northeast strike,^Silicification
chalcopyrite^ southeast dip and northwest

strike, dipping northerly and
southerly
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7.0 DISCUSSION

7.1 Introduction

The Ajax East and Ajax West deposits exhibit a number of important characteristics that include:

(1) The Sugarloaf diorite is a young porphyritic phase of the Iron Mask batholith, associated with copper-gold

mineralization and albitic alteration.

(2) Intense albitic alteration is associated with copper-gold mineralization.

(3) There is an ambiguous temporal and spatial relationship of K-feldspar veins to albitic alteration.

(4) Screens of foliated, biotitized Nicola Group volcanic rocks and serpentinized picrite occur

within faulted contacts between hybrid diorite and Sugarloaf diorite.

These features are discussed below.

Three models have been developed to explain the Ajax deposits on an increasingly general scale. These

models, detailed in section 7.3 are:

(1) mass balance equations related to alteration and mineralization,

(2) a deposit scale model that discusses alteration and mineralization zonation associated with the Ajax

deposits, with comparisons to other deposit models, and

(3) a batholith scale model that compares the Ajax-type pattern to batholithic scale patterns.

7.2 Important Characteristics

Sugarloaf diorite is a young, porphyritic, intrusive phase of the Iron Mask batholith. The close spatial

relationship of Sugarloaf diorite to albitic alteration and copper-gold mineralization strongly supports the

conclusion that it is the main mineralizer in the Ajax East and Ajax West pits. The majority of ore from both pits

is hosted in Sugarloaf diorite. Disseminated chalcopyrite, generally associated with pyrite and lesser secondary

magnetite, is common in all occurrences of Sugarloaf diorite throughout the Iron Mask batholith.
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Albitic alteration associated with copper-gold mineralization is a characteristic feature of the Ajax East

and Ajax West deposits. Albitic alteration, developed most intensely in the Sugarloaf diorite, is less intense in the

more mafic hybrid diorite and is totally absent in the ultramafic picrite unit. Copper-gold mineralization occurs in

all three units, but is best developed in the Sugarloaf diorite.

Temporal and spatial relationship of K-feldspar veins to albitic alteration is ambiguous in the Ajax East

and Ajax West deposits. K-feldspar occurs as veins with chlorite-actinolite envelopes within pervasive albitic and

propylitic alteration, indicating probable cross-cutting relationships. K-feldspar veining is either synchronous with

albitic alteration or later. Within the Ajax East and Ajax West pits the occurrence of K-feldspar has a clearer

lithologic control than a spatial control, being more abundant in the hybrid unit.

Screens of foliated, biotitized Nicola Group volcanic rock and serpentinized picrite occur along the

faulted contact between hybrid diorite and Sugarloaf diorite in both the Ajax East and Ajax West pits. The

presence of picrite in close proximity to deposits within the batholith has been noted by other authors (Afton:

Kwong, 1987; Big Onion: Preto, 1967; and Galaxy: Carr, 1956). The picrite does not play an active role in

mineralization, although it is a potential host. The majority of Iron Mask batholith deposits occur within the

margin of the batholith and most if not all are fault related (Fig. 1.1). Thus, the common correlation between

picrite and Sugarloaf diorite may be that both units are controlled by related regional major fault structures.

Specifically, the presence of picrite within the batholith probably indicates the presence of a major fault structure

that may also have guided the intrusion of younger and mineralizing intrusive phases.

7.3 Discussion of Models

7.3.1 Mass Balance Equations

Mass balance equations (section 3.6) attempt to explain the formation of albite and its association with

copper mineralization. The simplified reactions were based on field and petrographic observations. Specifically,

the mass balanced equations were calculated for the conversion of fresh Sugarloaf diorite to albite and diopside

(section 3.6). The equations presented imply the consumption of Na +, Si02 and I-I+ , and the release of Fe+2 ,
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Ca+2 and H2O. The intense nature of the albitic alteration suggests that the inital fluid was Na +-bearing. This

may be a result either of high temperatures (see Yerington below) and/or of the fluid being magmatic, derived from

the crystallization of the generally sodic Sugarloaf diorite unit (see Fig. 2.8b). Magmatic fluids derived from a low

potassic, mafic, poorly differentiated magma (e.g. no Eu anomaly in Fig. 2.10c) would be expected to be enriched

in Na and Ca, and low in K. Sugarloaf diorite lacks primary K-feldspar or biotite, therefore as the fluids

circulated through it, there was little or no K+ to exchange with the Na+. Only Ca+ and Fe+2 were released.

Released Fe+2 was available for combination with Cu and S from the mineralizing fluid to form chalcopyrite and

pyrite, and possibly, minor secondary magnetite. A mass balance equation for the alteration of hybrid diorite was

not calculated due to the chemical variability of the unit. However, some possible alteration reactions can be

discussed. Biotite is present in many phases of the hybrid diorite, therefore when an Na +-bearing fluid comes in

contact with it, Na+ could exchange for K+. The fluid, consequently, could become enriched in K + so that K-

feldspar could be precipitated (see Yerington below), mostly as veins along fluid flow paths. Calcite and less

frequently, quartz, occur in veins with K-feldspar. The primary plagioclase composition in both the Sugarloaf

diorite and the hybrid diorite is similar (andesine to labradorite), thus the albitization of plagioclase released Ca +

into the fluid from both units. Ca+ saturation could result in the precipitation of calcite with K-feldspar. The

presence of carbonate may also indicate that the fluid was CO2-bearing (Kishda and Kerrich, 1987). SiO2 in the

hydrothermal fluid would have been generally consumed by the albitization. However, because albitization is not

as intense in the hybrid diorite, less S102 was consumed and the fluid locally may have become silica saturated.

This might have resulted in the precipitation of the minor amounts of quartz observed in veins. The precipitation

of Cu and Au in both Sugarloaf diorite and hybrid diorite was controlled by the availability of Fe in the host rock,

and on the pH and sulphur content of the fluid (section 3.6).

Within the Ajax East and Ajax West pits the occurrence of K-feldspar has a clearer lithologic control than

a spatial control. K-feldspar veining is more abundant in the hybrid diorite unit. A strong lithologic control on

alteration assemblage and sulphide mineralogy is observed in some mesothermal gold vein deposits (Alleghany,

California: Bohlke, 1989; Bardoc-Kalgoorlie area, Western Australia: Witt, 1992; and Kerr-Addison, Ontario:

Kishida and Kerrich, 1987), many of which are associated with albitic alteration. Kishda and Kerrich (1987)

discussed the possibility that the fluids responsible for albitization are the same ones responsible for the more
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common potassic alteration. Bohlke (1989) also discusses divergent metasomatic reactions with a common fluid.

The stability of fields of muscovite and albite are strongly controlled by the Fe, Mg, Al and Cr content of the host

rock. Therefore the same fluid with constant (aNa+/aH+) and (aK+/aH+) ratios can be in the mica stability field

when reacting with a serpentinite, but be in the albite stability field when reacting with a granite (see figure 8 in

Bohlke, 1989).

7.3.2 Deposit Scale Model

The simplified deposit model of Figure 7.1 describes the alteration and mineralization zoning in the Ajax

East and Ajax West deposits. Alteration and mineralization is focused along the hybrid diorite and Sugarloaf

diorite contact. A vague core of intense albitic alteration with low grade copper-gold mineralization is surrounded

by intermediate intensity albitization with high grade copper-gold mineralization. Peripheral to this zone is

propylitic alteration with low to moderate grades of copper-gold mineralization. Sugarloaf diorite, the

mineralizing unit, is intruded into the hybrid diorite along regional fault structures. K-feldspar alteration is

developed sporadically in both the albitic and propylitic zones, it is more common in the hybrid diorite.

The intensity of albitization in the Ajax deposits is somewhat unique, however, there is a world-wide

association of albite with porphyry deposits. Albitic alteration is not part of the classic calc-alkalic porphyry

zoning model (Lowell and Guilbert, 1970), although pervasive albitic alteration has been documented at a number

of calc-alkaline porphyry copper and copper-molybdenum deposits (Ox Lake, B.C.: Richards, 1976; Catface, B.C:

McDougall, 1976; Yerington, Nevada: Carton, 1986 and Dilles 1987; Yandera, P.N.G.: Watmuff, 1978; Esis,

P.N.G.: Hine et al., 1978; North Sulawesi, Indonesia: Lowder and Dow, 1978). In these examples, albite is

generally concentrated at the core of the hydrothermal system. Pervasive K-feldspar alteration occurs higher in the

system (Yerington), laterally outward of the albitic alteration (Ox Lake), or is generally lacking (Catface, Esis,

North Sulawesi and Yandera). K-feldspar is also observed in veins or as envelopes to veins cross-cutting albitic

and propylitic alteration (Ox Lake and Yandera).
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Figure 7.1 Schematic deposit scale alteration model of the Ajax deposits. A core of intense albitic alteration is
surrounded by intermediate intensity albitic alteration, grading out into propylitic alteration and finally into the
regional greenschist fades and deuteric alteration. Intense albitization is developed dominantly in the Sugarloaf
diorite. Copper-gold mineralization occurs in albitic and propyltic alteration zones, but the highest grades occur in
the intermediate intensity albitic alteration. Legend is above and Figure follows.
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Descriptions of albitic alteration are found in alkaline porphyry models. Sutherland Brown (1976) classified the

alkaline series deposits, in particular those associated with syenite, as volcanic porphyries. Characteristics of this

class include the generally small size of intrusive bodies (relative to the plutonic or calc-alkaline suite), high level

emplacement into coeval volcanic rocks, common development of breccia bodies, a lack of molybdenum and the

presence of magnetite with sulphides. Included in this classification of alkaline volcanic porphyries are (Barr,

1976): Afton, Galore Creek, Copper Mountain, Lorraine and Mt. Polley (Cariboo Bell). In the more granitic rocks,

potassic alteration is weakly developed and occurs in the core, whereas propylitic alteration characterized by

chlorite replacing hornfelsic biotite, affects a large peripheral zone. In syenitic rocks early biotite and magnetite

hornfelsing is extensively destroyed by pervasive albite, zoisite and chlorite. Restricted zones of K-feldspar and

biotite replace the earlier hornfelsic assemblage. Sodic alteration may be contemporaneous with the potassic

alteration. Sulphide mineralization occurs in quartz-free fractures and is often associated with magnetite, K-

feldspar and biotite.

Albitization is clearly associated with copper-gold mineralization in the Ajax deposits. Similar intensity

of albitization is recorded at Yerington, Nevada, although the albite in this system is not associated with significant

mineralization. The Yerington batholith has afforded geologists a unique oppurtunity to study an eight kilometre

cross-section through a calc-alkaline porphyry system. The roots of the system are intensely albitized and

unmineralized, the upper portions are potassically altered and host copper deposits (Yerington and Ann-Mason).

A model that explains the similtaneous development of the albitic core and the higher level potassic alteration at

the Yerington deposit has been proposed by Carten (1986). A temperature controlled, reciprocal Na + with Ca+ to

K+ exchange can explain the spatial relationship between potassic and albitic alteration. Fluids flowing from a

lower temperature region (the wall rock) into a higher temperature region (the intrusive), would promote the

exchange of Na+ in the fluid for K+ in the rock, resulting in sodium metasomatism. Fluids flowing from a higher

temperature region (the intrusive) to a lower temperature region (ascending fluids), would promote the exchange of

K+ in solution for Na+ in the rock and potassic metasomatism would result (Carten, 1986). If this model is

applied to the Ajax deposits, it implies that the intense albite alteration represents the core of a larger system, and

an overlying potassically altered (and potentially mineralized) portion of the porphyry has been eroded.

Unfortunately, the erosional level of the Iron Mask batholith is not known. In addition, the comparison may not be
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directly applicable because albitic alteration at Yerington does not host mineralization, whereas it provides the

major host at the Ajax deposits. Thus, the presence of three copper-gold deposits (Ajax East, Ajax West and Afton)

associated with albitic alteration suggests either that it is a different, more Na+-rich type of mineralizing event

than at Yerington, or that the mineralization in all three porphyry systems are at a similar, lower level. The

common occurrence of albitic alteration in other alkaline porphyry deposits suggests that it is an inherent feature of

these systems.

7.3.3 Batholith Scale Model

The Ajax East and Ajax West deposits occur along a major fault contact between two intrusive phases

near the margin of the Iron Mask batholith. Deposits elsewhere in the batholith have similar relationships. A

simplified model illustrating the relationship of the Ajax deposits to the batholith is shown in Figure 7.2. The

intrusion of Iron Mask batholith was controlled by a regional northwesterly trending fault system. Intrusion of

progressively younger phases of the batholith was controlled by probably related faults. In the Ajax pits the faults

were marginal to the batholith. Screens of the surrounding Nicola Group volcanic rocks were caught between

intruding rocks. The age of the picrite is not clear, but it also occurs along these faults. It may have been pre-

existing and caught up as screens by the intruding units, like the Nicola. There is neither definitive evidence to

determine the erosional level of the Iron Mask batholith, nor is there evidence of any significant degree of tilting.

Thus, the erosional level shown in Figure 7.2 is schematic.

The batholith scale cartoon proposed for Ajax (Fig. 7.2) has some similarities to the diorite model of

Hollister (1978), which includes quartz-deficient, diorite-monzonite-syenite plutons with pervasive alteration and

disseminated copper sulphide mineralization of both the alkalic and the calc-alkalic suite. Many features of the

diorite model are similar to what is observed at the Ajax deposits. Hollister recognized the presense of only two

major alteration zones, a potassic or albitic zone that passes directly into a propylitic zone. Copper-gold

mineralization can occur in either alteration zone. Magnetite often accompanies chalcopyrite indicating relatively

oxidizing conditions with low sulphur activity. The development of a pyritic halo is far weaker than in a classic

calc-alkaline system. Zinc and lead occurrences attributed to metal zoning are rare. Ore bearing veinlets often
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Figure 7.2 A generalized batholith-scale cartoon of the Ajax deposits. The intrusion of the batholith into the
coeval Nicola Group volcanic rocks was controlled by northwesterly trending regional faults. The Pothook diorite
may represent the initial, uncontaminated magma. The hybrid diorite represents a marginal phase, contaminated
by the assimilation of Nicola Group volcanic rocks. The intrusion of the younger, mineralizing Sugarloaf diorite
is also controlled by major fault structures. The timing of the emplacement of the picrite is unclear, however it
occurs within the same major fault structures as the Sugarloaf diorite. Screens of Nicola are also incorporated into
the faults. Magmatic fluids associated with the Sugarloaf diorite caused albitization and mineralization mainly of
the Sugarloaf unit itself. The surrounding hybrid diorite and Nicola were also affected, but to a limited degree.
Propylitic alteration is developed peripherally to the albitic alteration. A schematic present day erosional level is
shown. The original depth of emplacement is not known, but is likely in the order of 2 to 3 km.
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contain no quartz, but contain epidote, chlorite, calcite, prehnite or zeolite. The variability in composition of host

plutons leads to great differences in alteration mineral assemblages. At Galore Creek, B.C. (Allen et al., 1976), the

dominant pervasive alteration assemblage is K-feldspar, biotite and garnet. At Copper Mountain, B.C. (Fahrni et

al., 1976), the main alteration is widespread pervasive biotite, followed by pervasive albite and epidote, and local

K-feldspar veining. At the adjacent Ingerbelle deposit, B.C. (Fahrni et al., 1976), albite (+scapolite+chlorite)

alteration is pervasive. Albitic alteration is dominant in the Ajax East and Ajax West deposits, B.C. (Ross et al.,

1992, 1993). It also occurs at Afton, B.C. (Carr and Reed, 1976).

The original emplacement level of the batholith is not known, however the prophyritic nature of the

younger units suggest it is relatively shallow. Alteration envelopes formed roughly as shells around the Sugarloaf

intrusion. However, the nature of the alteration is strongly lithologically controlled, which tends to disrupt the

formation of concentric shells.
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8.0 CONCLUSIONS

The main features of the Ajax deposits are: (i) mineralization is mainly in the Sugarloaf diorite and to a

lesser extent, in the hybrid diorite, (ii) the Sugarloaf diorite is interpreted to be the mineralizer, (iii) two dominant

alteration assemblages exist, a pervasive central albitic assemblage and a pervasive peripheral propylitic

assemblage, (iv) there is an irregular distribution of sparse potassic and scapolitic vein assemblages, and (v) metal

zonation is not apparent around the deposits.

Eleven significant rock units have been identified in the Ajax East and Ajax West pits. Nine of these

units belong to the Iron Mask batholith suite of intrusive and related Nicola Group volcanic rocks. The picrite unit

is temporally related to the Nicola Group volcanics but is compositionally distinct. The quartz eye latite is a

younger and compositionally distinct unit. The Iron Mask suite is alkalic, generally silica saturated, and not

quartz- or feldspathoid-bearing. Younger units are progressively more felsic and porphyritic. A possible sequence

of events based on cross-cutting relationships are as follows:

(1) The Nicola Group volcanic rocks were extruded in the Late Triassic to Early Jurassic. The coeval

emplacement of the Iron Mask batholith was controlled by northwest trending faults of regional extent.

(2) Intrusion of the hybrid diorite is accompanied by assimilation of blocks of Nicola Group volcanic

rocks, giving the unit a diverse appearance and chemistry. Fractionation of the hybrid diorite results in a

hydrous, volatile-rich magma that crystallizes as the pegmatitic hybrid diorite phase and causes deuteric

hornblende and epidote alteration.

(3) Intrusion of the porphyritic Sugarloaf diorite occurs along major faults. Screens of picrite and Nicola

Group volcanic rock are caught up along the contacts between Sugarloaf diorite and hybrid diorite. Some of

the screens of Nicola are partially to totally assimilated, others are biotitized. The pyroxene gabbro unit may

represent screens of partially assimilated Nicola rocks.

Copper-gold mineralization and alteration is most intense in the Sugarloaf diorite but is also significant

within the hybrid diorite. The Sugarloaf diorite is the probable source of mineralizing fluids. Copper-gold

mineralization is accompanied by intense albitic alteration. Alteration history of the deposit is divided into:
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(i) pre-main stage alteration, (ii) main stage porphyry mineralization, (iii) late stage porphyry alteration, and (iv)

post porphyry alteration events. Main stage porphyry mineralization can be divided into four alteration

assemblages: albitic, propylitic, potassic and scapolitic. Relative timing among the main stage alteration

assemblages is not well constrained. Pervasive propylitic alteration is generally peripheral to pervasive albitic

alteration. Potassic and scapolite alteration occur as sparse veins within pervasive propylitic and albitic alteration.

The propylitic assemblage consists of epidote, albite, chlorite and pyrite+chalcopyrite+magnetite. The albitic

assemblage consists of albite, diopside, sphene, prehnite and pyrite+chalcopyrite+magnetite. The potassic vein

assemblage comprises K-feldspar, chlorite (after biotite?), actinolite (after biotite?), calcite, epidote and albite. The

scapolite assemblage consists of scapolite, biotite (sometimes altered to chlorite and actinolite), calcite and zeolite

(the latter two are probably retrograde). Main stage porphyry mineralization includes the following:

(1) intrusion of the Sugarloaf diorite that was accompanied by hydrothermal albitic alteration and copper-gold

mineralization. The Ajax East and Ajax West pits are developed along the same hybrid diorite/Sugarloaf

diorite contact, therefore the two deposits probably formed simultaneously.

(2) albitic alteration that is most intensely developed in the sodic Sugarloaf diorite. K-feldspar veining is

more common in the more biotitic and potassium-rich hybrid diorite.

(3) intense albitic alteration that may have destroyed mafic minerals.

(4) cooling of the system that possibly results in potassic and scapolitic veining.

Late stage porphyry alteration features include:

(1) intrusion of monzodiorite dykes, which are related to the Sugarloaf diorite through

fractionation. These dykes are post main stage sulphide mineralization.

(2) intrusion of the diorite dyke, and the various magnetite-rich dykes that clearly cross-cut the Sugarloaf

diorite and are post main stage alteration.

Post porphyry alteration events that followed main stage alteration and late stage porphyry alteration

include: (i) low grade regional metamorphism, (ii) continued fracturing and faulting, and (iii) a late intrusive

phase. Timing of the faulting is not well constrained, although it probably continued throughout the history of the

batholith. Significant post porphyry alteration features include:
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(1) low grade regional metamorphosis of the batholith that resulted in (i) the reaction of epidote and albite

to prehnite (some prehnite may have formed during main stage alteration), (ii) the formation of pumpellyite

veinlets in albitic and propylitic rock, and (iii) the partial replacement of scapolite by a zeolite.

(2) intrusion of quartz eye latite and associated silica alteration and veining.

(3) intense carbonate alteration and faulting that occurred dominantly in the Ajax West pit. The quartz

eye latite is affected by at least one episode of faulting.

(4) minor epithermal style quartz veining that occurs in the Ajax West pit. Cause and exact timing are

unknown.

The erosional level of the batholith is unknown. A graben separating the Iron Mask pluton from the

Cherry Creek pluton preserves up to 1 000 metres of Tertiary Kamloops Group volcanic rocks. Elsewhere, the

batholith is covered by glacial overburden up to 100 metres thick. The final events are:

(1) glaciation in the Pliestocene.

(2) minor oxidation at surface. Some supergene native copper, malachite and azurite were found in the

upper benches of the Ajax West pit, although unlike the Afton orebody, it was not of economic significance.

Several conclusions can be drawn from this study that may help in future mineral exploration in the Iron

Mask batholith. The Sugarloaf diorite appears to be the mineralizing unit. Mineralization is concentrated at the

contact of this unit with the hybrid diorite. A peripheral propylitic alteration around productive porphyries can be

distinguished from widespread deuteric hornblende alteration in the hybrid diorite. The distinction between

propyltic alteration and regional greenschist alteration is less obvious, but the frequent presence of disseminated

pyrite and a more intense albitization of plagioclase phenocrysts in the propylitic assemblage may be used as a

guide. Intense albitization with low grade copper-gold mineralization may be spatially related to intermediate

albitization with higher grade mineralization. The timing of K-feldspar veins with chlorite-actinolite envelopes is

ambiguous, but they are part of the porphyry mineralizing event and therefore are potentially indicators of

mineralization. The majority of deposits and prospects within the batholith are located near the margins of the

batholith and many, if not all are related to major faults. The Ajax East and Ajax West deposits have both of these

features. The intrusion of the Sugarloaf diorite is probably controlled by these faults. The Nicola Group volcanic
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rocks associated with the deposits occur within the faulted contacts and are characterized by strong foliation and

intense biotitization that is not seen elsewhere in or adjacent to the batholith. Similarly, picrite occurring within

the batholith lies along major faults and is intensely serpentinized. Therefore, the presence of foliated or biotitized

Nicola Group volcanic rock, or serpentinized picrite is evidence of the presence of one of the major fault

structures that may also host younger, mineralized intrusions.
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APPENDIX A. ALTERATION STUDY

Appendix A contains tables of estimated and analyzed data, sample location maps and Probablity plots.
Tables A.1 to A.7 contain the estimated percentages of alteration minerals in drill core and grab samples from the
Ajax East and Ajax West pit plan levels and cross-sections. Table A.8 contains major and minor-element
chemistry of weakly to strongly albitized Sugarloaf diorite. Figures A.1 and A.2 show the location of all drill hole
intersections, grab sample, whole rock sample and microprobe sample locations. The Probability plots that were
used to define populations in copper, gold, pyrite, chlorite, epidote and albite are shown.

Explanation of abbreviations and
sample numbers.

AEP6.5N^Ajax East pit, cross-section 6.5,
North

AWPIO.OW^Ajax West pit, cross-section,
10.0 West

87-84^Drillhole
number

12.5+150^Station number where a grab
sample was collected

N - north
S- south
L- lip of bench
T - toe of bench

NICOLA^Nicola Group
Volcanic rock

PICR^picrite
GBPX^pyroxene

gabbro
HYBD^hybrid diorite
DIOR^Sugarloaf

diorite
NIGPP^monzodiorite

dyke
QZLP^quartz eye

latite dyke
ALBT^intensely albitized rock,

protolith?
BRXX^albitized, brecciated rock,

protolith?

-4^analysis is below dection limit
of 4 ppm
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Figure A.3 Scatterplot matrix correlation diagram of untransformed visually estimated mineral percentages and
gold and copper assay data from the Ajax East and Ajax West pits.
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pits.
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Table A.1 Ajax West pit drill core data.
CROSS- DRILL HOLE NORTHING EASTING ELEVATION ROCK KFV KFP KFTOT BITOT

SECTION NO. NO. (metres) (metres) (metres a.s.1.) TYPE (%) (%) (%) (%)
AWP4.0W 87-27 4557.8 5339.5 860.0 ALBT 0.75 0.75 1.50 0.00

81-07 4505.0 5316.8 860.0 DIOR 0.00 0.00 0.00 0.00

87-28 4595.6 4907.7 860.0 DIOR 0.25 1.75 2.00 0.00

AWP5.0W 87-66 4612.9 5326.5 860.0 BRXX 1.25 0.50 1.75 0.00

87-26 4557.7 5291.1 860.0 ALBT 0.00 0.00 0.00 0.00

87-65 4373.3 5275.5 860.0 DIOR 2.75 0.00 2.75 5.75

87-77 4517.1 5266.9 860.0 PICR 0.00 0.00 0.00 0.00

AVVP5.5W 87-25 4633.8 5286.5 860.0 BRXX 0.50 0.50 1.00 0.25

81-01 4587.8 5260.2 860.0 DIOR 0.00 0.00 0.00 1.18

87-24 4518.8 5234.1 860.0 BRXX 0.75 0.00 0.75 0.00
87-64 4405.1 5204.0 860.0 DIOR 5.75 0.00 5.75 0.00

AWP6.5W 87-22 4660.7 5252.9 860.0 DIOR 1.25 0.00 1.25 0.00
81-02 4605.3 5217.5 860.0 MCDR 0.36 0.00 0.36 0.00

87-23 4557.7 5212.1 860.0 HYBD 3.75 0.00 3.75 6.25

81-08 4474.8 5203.7 860.0 DIOR 0.27 0.00 0.27 0.00

AWP7.5W 87-19 4614.1 5174.5 860.0 DIOR 0.00 0.00 0.00 0.00

87-78 4564.7 5149.3 860.0 DIOR 0.00 0.00 0.00 0.00

87-20 4442.4 5125.2 860.0 DIOR 0.20 0.00 0.20 0.00

88-09 4519.0 5120.7 860.0 NICOLA 0.00 0.00 0.00 0.00

90-09 4422.8 5063.2 860.0 PICR 0.00 0.00 0.00 0.00
AWP8.5W 87-83 4574.2 5106.4 860.0 DIOR 1.50 0.00 1.50 0.00

87-17 45440 5084.1 860.0 DIOR 0.00 0.00 0.00 0.00
87-85 4500.3 5061.1 860.0 DIOR 0.00 0.00 0.00 0.00

88-01 4452.7 5034.1 860.0 PICR 0.00 0.00 0.00 0.00
89-03 4407.6 4993.9 860.0 PICR 0.00 0.00 0.00 0.00

AWP9.OW 87-60 4712.1 5137.1 860.0 ALBT 0.00 0.00 0.00 3.75

87-14 4622.4 5079.9 860.0 DIOR 0.00 0.00 0.00 0.00

87-13 4580.7 5055.6 860.0 ALBT 0.00 0.00 0.00 0.00

87-79 4544.9 5040.2 860.0 DIOR 0.00 0.00 0.03 0.00

88-08 4495.2 5004.2 860.0 DIOR 0.00 0.00 0.00 0.15

88-16 4444.0 4979.5 860.0 PICR 0.00 0.00 0.00 0.00

AVVP 1 0.0W 87-12 4654.0 5049.6 860.0 ALBT 0.00 0.00 0.00 0.00
87-82 4614.5 5034.5 860.0 DIOR 0.00 0.00 0.00 0.00
87-80 4570.4 5001.5 860.0 DIOR 0.00 0.00 0.00 0.00
90-06 4520.5 4972.0 860.0 DIOR 0.00 0.00 0.00 0.00

AWPII.OW 87-59 4721.3 5048.3 860.0 ALBT 0.00 0.00 0.00 0.00
87-06 4682.1 5012.1 860.0 ALBT 0.00 0.00 0.00 0.00
87-84 4632.4 4992.8 860.0 DIOR 0.00 0.00 0.00 0.03

87-07 4624.7 4981.0 860.0 DIOR 0.00 0.00 0.00 0.08
87-71 4599.2 4967.3 860.0 DIOR 0.00 0.00 0.00 0.00

AWPI2.OW 87-08 4709.9 4982.4 860.0 HYBD 0.00 0.00 2.50 6.25
81-13 4703.0 4968.5 860.0 HYBD 0.03 0.00 0.03 0.73
81-06 4703.0 4968.5 860.0 DIOR 1.36 0.00 1.36 0.00
87-05 4657.0 4952.7 860.0 DIOR 0.00 0.00 0.00 0.03
88-02 4530.2 4878.4 860.0 DIOR 0.00 0.00 0.01 0.00

AVVP12.5W 87-75 4775.0 4971.9 860.0 HYBD 0.00 0.00 3.00 0.00
87-10 4728.3 4949.8 860.0 HYBD 0.00 0.00 1.05 0.00
87-11 4678.1 4914.9 860.0 BRXX 0.00 0.00 0.00 0.00
87-09 4625.3 48848 860.0 DIOR 0.00 0.00 0.00 0.00

AWP13.5W 87-73 4736.4 4905.1 860.0 HYBD 0.00 0.00 5.75 1.25
87-74 4710.6 4885.8 860.0 HYBD 0.00 0.00 5.75 0.00
87-72 4683.2 4867.6 860.0 ALBT 0.00 0.00 0.00 0.00
87-70 4650.5 4847.6 860.0 DIOR 0.00 0.00 0.00 0.00
87-68 4605.4 4823.9 860.0 DIOR 0.00 0.00 0.00 0.08

AWP14.5W 87-76 4737.1 4848.9 860.0 MGPP 0.00 0.00 3.75 1.25
87-81 4636.1 4793.1 860.0 DIOR 0.00 0.00 0.25 0.05
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Table A.1 Ajax West pit drill core data. (continued) 
^CROSS- DRILL HOLE HE^MG^ABV^ABP ABTOT CL^EP^CA^DP

SECTION NO.^NO.^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%) 
^AWP4.0W^87-27^0.18^0.20^6.25^40.00^46.25^1.28^1.53^1.25^0.50

^

81-07^0.06^0.91^1.82^0.91^2.73^2.18^7.09^2.09^0.00

^

87-28^0.00^0.00^20.00^60.00^80.00^1.00^1.00^1.00^0.50

^

AWP5.0W^87-66^0.00^0.00^13.75^30.00^43.75^4.25^1.25^5.25^0.50

^

87-26^0.08^0.03^12.50^27.50^40.00^2.00^2.53^4.50^0.53

^

87-65^0.00^0.63^1.00^21.25^22.25^10.00^2.03^3.00^0.25

^

87-77^0.00^2.50^2.50^3.75^6.25^3.25^3.50^0.75^0.00

^

AWP5.5W^87-25^0.03^0.05^22.50^27.50^50.00^2.00^1.50^2.00^0.00

^

81-01^0.46^0.68^1.82^15.46^17.27^5.27^3.27^3.46^0.56

^

87-24^0.00^0.00^6.25^43.75^50.00^2.75^1.03^2.25^0.25

^

87-64^0.13^3.50^0.75^3.75^4.50^4.25^4.00^6.25^1.38

^

AWP6.5W^87-22^0.13^0.13^22.50^35.00^57.50^3.00^1.13^1.25^0.50

^

81-02^0.00^0.67^1.00^5.46^6.46^4.00^1.46^2.27^0.27

^

87-23^0.53^2.50^0.00^10.00^10.00^7.00^5.00^3.50^1.00

^

81-08^0.00^0.55^8.09^8.18^16.27^3.00^9.09^4.00^0.55

^

AWP7.5W^87-19^0.00^0.03^11.25^17.50^28.75^0.50^1.00^0.63^0.00

^

87-78^0.00^0.00^2.25^17.50^19.75^8.50^0.50^5.25^0.00

^

87-20^0.00^0.00^4.00^56.00^60.00^1.40^4.60^2.20^0.02

^

88-09^0.00^0.00^2.50^5.00^7.50^5.00^0.00^6.50^0.00

^

90-09^0.00^15.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

AWP8.5W^87-83^0.00^0.00^20.00^20.00^40.00^1.00^0.75^3.25^0.28

^

87-17^0.00^0.63^2.75^1.25^4.00^4.00^0.75^3.00^0.00

^

87-85^0.00^0.55^6.25^8.75^15.00^2.25^2.78^3.25^0.00

^

88-01^0.00^10.00^0.00^0.00^0.00^0.00^0.00^0.13^0.00

^

89-03^0.00^15.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

AWP9.0W^87-60^0.28^1.38^7.50^0.75^8.25^13.75^1.38^0.40^0.00

^

87-14^0.00^0.00^34.73^11.85^46.58^3.53^3.83^0.12^0.00

^

87-13^0.00^0.00^68.75^4.25^73.00^1.63^0.43^0.40^0.00

^

87-79^0.00^0.00^0.00^5.50^5.50^6.50^1.50^0.65^0.00

^

88-08^0.00^0.08^5.50^0.50^6.00^6.25^1.38^I.33^0.00

^

88-16^0.00^2.00^0.00^0.00^0.00^5.00^3.50^0.00^0.00

^

AVVP10.0W^87-12^0.00^0.00^38.75^8.75^47.50^15.00^I.75^0.30^0.00

^

87-82^0.00^0.63^7.50^15.00^22.50^5.75^6.78^1.25^0.00

^

87-80^0.00^0.00^28.75^6.25^35.00^3.50^1.50^1.00^0.00

^

90-06^0.03^0.05^5.00^1.25^6.25^7.50^0.78^12.63^0.00

^

AWPII.OW^87-59^0.00^0.15^50.00^6.25^56.25^3.00^3.75^0.30^0.00

^

87-06^0.03^0.00^45.00^13.75^58.75^4.75^0.63^0.30^0.00

^

87-84^0.00^0.08^11.25^2.50^13.75^10.00^4.50^0.50^0.00

^

87-07^0.03^0.00^33.75^7.50^41.25^3.50^4.00^0.10^0.00

^

87-71^0.00^0.00^46.25^5.00^51.25^3.75^2.50^0.43^0.00

^

AWP12.0W^87-08^0.00^0.08^0.00^9.25^9.25^20.00^1.53^1.00^0.00

^

81-13^0.18^0.42^0.00^0.00^0.00^14.55^0.18^17.73^0.00

^

81-06^0.03^0.83^5.00^18.64^23.64^2.55^1.65^3.00^0.64

^

87-05^0.00^0.00^37.50^10.00^47.50^1.50^0.58^0.08^0.00

^

88-02^0.00^1.50^5.00^0.50^5.50^3.75^4.75^0.00^0.00

^

AWP12.5W^87-75^0.08^0.55^10.00^3.75^13.75^11.25^3.25^3.75^0.00

^

87-10^0.05^0.50^17.25^15.00^32.25^16.25^1.78^7.00^0.00

^

87-11^0.00^0.00^30.00^0.00^30.00^0.88^0.00^3.75^0.00

^

87-09^0.00^0.00^6.25^2.63^8.88^3.00^0.65^0.75^0.00

^

AVVP13.5W^87-73^0.03^0.50^0.00^13.75^13.75^4.25^1.63^1.03^0.00

^

87-74^0.65^0.65^0.00^3.50^3.50^37.50^0.38^1.25^0.00

^

87-72^0.34^3.45^90.00^20.45^99.00^4.73^2.39^0.26^0.00

^

87-70^0.00^0.25^0.00^12.50^12.50^3.25^3.75^0.03^0.00

^

87-68^0.00^0.25^28.75^8.50^37.25^10.00^2.00^0.20^0.00

^

AWP 1 4.5W^87-76^0.05^0.90^0.00^1.25^1.25^4.00^6.00^1.63^0.00

^

87-81^0.00^0.00^9.25^8.75^18.00^4.00^3.75^0.40^0.00
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Table A.1 Ajax West pit drill core data. (continued) 
^CROSS- DRILL HOLE PYV^PYP^PrIUM`^CU^AU^AG

SECTION NO.^NO.^(%)^(%)^(%)^(%)^gram/tonne gram/tonne 
^AWP4.0W^87-27^0.10^0.05^0.15^0.103^0.0685^-

^

81-07^0.10^0.23^0.33^0.075^0.0103

^

87-28^0.13^0.00^0.13^0.098^0.1370

^

AWP5.0W^87-66^0.30^0.25^0.55^0.372^0.3767

^

87-26^0.20^0.55^0.75^0.222^0.1370

^

87-65^0.08^0.00^0.08^0.083^0.1027

^

87-77^0.33^0.23^0.55^0.327^0.1712

^

AWP5.5W^87-25^0.33^0.75^1.08^0.320^0.3767

^

81-01^0.33^0.00^0.33^0.298^0.2055

^

87-24^0.03^0.00^0.03^0.180^0.1370^0.0171

^

87-64^0.08^0.00^0.08^0.135^0.1370

^

AWP6.5W^87-22^0.00^1.00^1.00^0.504^0.4452

^

81-02^0.25^0.00^0.25^0.200^0.0103

^

87-23^0.08^0.00^0.08^0.110^0.1712

^

81-08^0.76^1.00^1.76^0.616^0.3425

^

AWP7.5W^87-19^0.15^1.25^1.40^0.220^0.1027

^

87-78^0.53^0.25^0.78^0.419^0.2055

^

87-20^2.10^0.10^2.20^0.478^0.3767

^

88-09^0.80^0.05^0.85^0.631^0.2055

^

90-09^0.00^0.00^0.00^0.000^0.0000

^

AWP8.5W^87-83^1.45^0.38^1.83^0.598^0.2740

^

87-17^0.08^0.00^0.08^0.059^0.1027

^

87-85^0.58^0.25^0.83^0.155^0.0685

^

88-01^0.75^0.13^0.88^0.225^0.0685

^

89-03^0.00^0.00^0.00^0.016^0.0017^-

^

AWP9.0W^87-60^0.03^0.00^0.03^0.086^0.1370^0.0685

^

87-14^0.45^0.81^1.26^0.388^0.2260^0.3767

^

87-13^0.03^0.33^0.35^0.395^0.2397^-

^

87-79^0.00^0.58^0.58^0.121^0.0342

^

88-08^0.88^3.50^4.38^0.226^0.0685

^

88-16^0.00^0.01^0.01^0.057^0.0017^-

^

AWP10.0W^87-12^1.25^0.75^2.00^0.337^0.2397^0.0685

^

87-82^0.03^0.15^0.18^0.132^0.2397

^

87-80^0.63^0.38^1.00^0.304^0.1027

^

90-06^0.38^1.03^1.40^0.372^0.1712^-

^

AWP11.0W^87-59^0.00^0.75^0.75^0.348^0.3082^0.3767

^

87-06^0.03^0.05^0.08^0.064^0.1027

^

87-84^0.35^0.15^0.50^0.068^0.0034

^

87-07^0.18^1.00^1.18^0.266^0.0685

^

87-71^1.15^0.38^1.53^0.442^0.1370^0.0685

^

AWP12.0W^87-08^0.00^0.03^0.03^0.186^0.1592^0.0685

^

81-13^1.03^0.00^1.03^1.231^1.4726

^

81-06^0.06^0.06^0.11^0.060^0.0103

^

87-05^0.13^0.68^0.80^0.853^0.7192^1.0274

^

88-02^0.01^0.00^0.01^0.007^0.0017

^

AWP12.5W^87-75^0.55^0.00^0.55^0.179^0.1027

^

87-10^1.30^2.28^3.58^0.808^0.6507^0.9589

^

87-11^2.50^0.25^2.75^1.225^1.2671^1.8836

^

87-09^0.35^0.75^1.10^1.195^0.4349^1.3014

^

AWP13.5W^87-73^0.03^0.13^0.15^0.043^0.0685

^

87-74^0.03^0.20^0.23^0.242^0.1712^0.2055

^

87-72^0.00^0.00^0.00^0.100^0.0342 -
^87-70^0.28^0.33^0.60^0.527^0.3767^0.5993

^

87-68^0.63^1.25^1.88^0.715^0.2055

^

AWP14.5W^87-76^1.00^0.35^1.35^0.112^0.0685

^

87-81^0.03^0.50^0.53^0.157^0.0342

144



Table A.2 Ajax West pit, plan level grab samples.
PLAN LEVEL GRAB NORTHING EASTING ELEVATION ROCK KFV KFP KFTOT BITOT HE MG ABV ABP ABTOT

(metres) SAMPLE (metres) (metres) (metres a.s.I.) TYPE (%) (%) (%) (%) (%) (%) (%) (%) (%)
860 11-30 4689.0 5038.8 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 90.00 0.00 90.00

11+00 4719.0 5036.9 860.0 DIOR 0.00 0.00 5.00 0.00 0.00 0.00 25.00 10.00 35.00
11-60 4661.2 5024.7 860.0 DIOR 0.00 0.00 0.10 0.00 0.00 0.00 90.00 0.00 90.00
11+30 4742.2 5023.1 860.0 DIOR 0.00 0.00 5.00 0.00 0.00 0.00 20.00 30.00 50.00
12-26 4719.8 5015.4 860.0 HYBD 0.00 0.00 0.00 0.00 0.00 0.00 40.00 15.00 55.00
11-90 4636.9 5008.2 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 30.00 5.00 35.00
12+00 4731.8 4996.2 860.0 HYBD 0.00 0.00 3.00 0.00 0.00 0.00 0.00 30.00 30.00
11-12 4613.3 4990.3 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 75.00 0.00 75.00
125-3 4736.5 4981.7 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 80.00 5.00 85.00
11-15 4592.4 4969.2 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 50.00 10.00 60.00
11+00 4585.7 4959.7 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 5.00
125+L 4731.8 4945.9 860.0 BRXX 0.00 0.00 0.00 0.00 0.00 0.00 40.00 0.00 40.00
11+30 4585.8 4939.8 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 2.00 0.00 2.00 2.00

12.5+150 4740.5 4928.0 860.0 HYBD 0.00 0.00 0.00 0.00 0.00 3.00 10.00 10.00 20.00
12+00 4596.3 4918.5 860.0 GBPX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

12.5+120 4726.6 4901.1 860.0 DIOR 0.00 0.00 1.00 2.00 0.00 3.00 0.00 2.00 2.00
.P,
ul 12+30 4611.3 4890.0 860.0 DIOR 0.00 0.00 0.00 1.00 0.00 0.00 5.00 2.00 7.00

12.5+9 4704.5 4881.7 860.0 DIOR 0.00 0.00 1.00 0.00 0.00 0.00 40.00 0.00 40.00
12.5+T 4618.5 4880.8 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 15.00 0.00 15.00
12.5+8 4698.7 4878.0 860.0 PICA 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00
12.5+6 4675.2 4871.1 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 10.00 5.00 15.00
12.5+3 4646.0 4868.4 860.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 20.00 5.00 25.00

900 12.5 NT 4813.4 375.0 900.0 GBPX 0.00 5.00 0.00 8.00 0.00 0.00 0.00
12.5 NL 4801.9 355.0 900.0 DIOR 2.00 0.00 0.00 0.00 30.00 5.00 35.00

880 12.5 ST 4598.7 2.5 880.0 DYKE - 1.00 0.00 0.00 0.00 0.00 0.00 0.00
12.5 SL 4606.6 63.0 880.0 DIOR 0.00 0.00 0.00 0.00 5.00 0.00 5.00
12.5 NT 4788.7 354.0 880.0 HYBD 0.00 1.00 0.00 0.50 5.00 15.00 20.00

860 12.5 NT 4744.3 313.8 860.0 DIOR 0.00 0.00 0.00 0.00 20.00 0.00 20.00
12.5 NL 4731.8 264.5 860.0 DIOR 0.00 0.00 0.00 0.00 40.00 0.00 40.00
12.5 ST 4618.5 63.0 860.0 DIOR 0.00 0.00 0.00 0.00 15.00 0.00 15.00
12.5 SL 4627.2 113.5 860.0 DIOR 0.00 0.00 0.00 0.00 25.00 5.00 30.00



Table A.2 Ajax West pit, plan level grab samples. (continued)
PLAN LEVEL

(metres)
GRAB

SAMPLE
CL

(%)

EP
(%)

CA^DP

(%)^(%)

PYV

(%)

PYP

(%)

PYTOT

(%)

CU
(%)

AU^AG
gram/tonne^gram/tonne

860 11-30 1.00 0.00 0.00 0.30 0.00 0.00 0.300 0.1096^-
11+00 5.00 3.00 1.00 0.50 0.00 0.50 0.440 0.8014
11-60 1.00 1.00 0.00 0.00 0.50 0.50 0.120 0.0514
11+30 3.00 2.00 2.00 0.00 0.90 0.90 0.370 0.1233
12-26 3.00 10.00 1.00 0.30 0.00 0.30 0.300 0.2158
11-90 3.00 5.00 0.00 0.30 0.00 0.30 0.030 0.0308
12+00 3.00 0.00 0.00 0.00 0.00 0.00 0.170 0.1233
11-12 4.00 0.00 0.00 0.00 0.30 0.30 0.320 0.0788
125-3 1.00 0.10 1.00 0.30 0.60 0.90 0.660 0.5959
11-15 5.00 0.00 2.00 0.60 2.40 3.00 0.750 0.4075
11+00 7.00 0.00 2.00 0.30 0.00 0.30 0.460 0.1336
125+L 15.00 1.00 2.00 0.00 0.50 0.50 0.240 0.2055
11+30 15.00 5.00 0.00 0.70 0.00 0.70 0.250 0.1815

12.5+150 4.00 0.00 0.00 0.50 0.50 1.00 0.160 0.0925
12+00 2.00 0.00 2.00 1.00 0.00 1.00 0.130 0.0479

12.5+120 5.00 3.00 0.00 1.50 0.00 1.50 0.200 0.1610
12+30 4.00 0.00 0.00 0.60 1.50 2.10 0.770 0.2432
12.5+9 3.00 0.10 0.00 0.00 0.00 0.00 0.610 0.5308
12.5+1 2.00 0.00 0.00 0.60 0.30 0.90 0.820 0.3253
12.5+8 5.00 0.00 1.00 0.00 0.01 0.01 0.090 0.0890
12.5+6 5.00 0.00 0.00 0.00 0.00 0.00 0.160 0.0925
12.5+3 3.00 0.00 0.00 0.00 0.00 0.00 0.170 0.1233

900 12.5 NT 10.00 2.00 2.00 0.00 0.00 0.00 0.040 0.0411
12.5 NL 8.00 0.00 5.00 0.00 0.00 0.00 0.030 0.0205

880 12.5 ST 1.00 1.00 0.00 0.00 0.00 0.00 0.160 0.0616
12.5 SL 10.00 0.00 1.00 0.50 0.00 0.50 0.280 0.1062
12.5 NT 10.00 0.00 1.00 0.50 0.50 1.00 0.240 0.1507

860 12.5 NT 5.00 0.00 2.00 0.20 0.80 1.00 0.510 0.3288
12.5 NL 15.00 1.00 2.00 0.00 0.50 0.50 0.240 0.2055
12.5 ST 2.00 0.00 0.00 0.60 0.30 0.90 0.820 0.3253
12.5 SL 4.00 0.00 0.00 0.00 0.30 0.30 0.210 0.1164



Table A.3 Ajax West pit cross-section 8.5 West data.
CROSS-^DRILL HOLE

SECTION NO.^NO.
NORTH-
EASTING
(metres)

ELEVATION
(metres a.s.1.)

ROCK
TYPE

KFV
(%)

KFP
(%)

KFTOT
(%)

BITOT
(%)

HE
(%)

MG
(%)

AWP8.5W 87-61 599.2 788.6 HYBD 1.29 0.00 1.29 0.00 0.00 2.71
87-61 591.8 799.9 DIOR 1.50 0.00 1.50 0.00 0.00 0.50
87-61 585.4 810.1 ALBT 0.00 0.25 0.25 0.00 0.00 0.25
87-61 578.6 820.2 ALBT 2.00 5.00 7.00 0.00 0.00 0.00
87-61 572.0 830.2 HYBD 1.25 2.50 3.75 0.00 0.00 0.18
87-61 565.1 840.2 HYBD 0.25 3.25 3.50 0.00 0.00 0.43
87-61 558.4 850.1 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
87-61 552.0 859.8 DIOR 0.00 0.00 0.00 0.00 0.00 0.75
87-61 545.6 869.7 HYBD 0.00 0.00 0.00 0.00 0.00 0.25
87-61 538.8 880.0 HYBD 0.50 1.50 2.00 0.00 0.00 0.00
87-61 532.5 889.8 ALBT 0.50 0.00 0.50 0.00 0.00 0.00
87-61 526.4 899.9 DIOR 0.00 0.00 0.00 0.00 0.01 0.25
87-61 519.8 910.3 DIOR 0.25 0.00 0.25 0.00 0.00 0.30
87-61 513.0 920.6 DIOR 0.00 0.00 0.00 0.00 0.00 0.28

AWP8.5W 87-63 613.0 830.7 HYBD 1.71 0.00 1.71 2.00 0.00 0.00
87-63 608.0 838.8 HYBD 0.25 0.00 0.25 1.50 0.13 1.50
87-63 601.7 849.5 HYBD 0.25 0.00 0.25 2.75 0.00 1.53
87-63 595.0 859.6 HYBD 1.50 0.00 1.50 10.00 1.00 2.00
87-63 589.0 869.4 HYBD 0.25 0.00 0.25 4.00 0.13 0.78
87-63 583.0 879.5 HYBD 0.50 0.00 0.50 3.25 0.13 0.75
87-63 577.0 889.6 HYBD 0.78 0.00 0.78 1.25 0.00 0.53
87-63 570.7 899.7 NICOLA 0.25 0.00 0.25 8.25 0.00 0.03
87-63 564.6 909.8 HYBD 0.25 0.00 0.25 0.75 0.03 0.03
87-63 558.3 919.8 ALBT 0.00 0.00 0.00 0.36 0.00 0.02

AWP8.5W 87-83 512.6 764.4 BRXX 1.64 0.00 1.64 0.00 0.00 0.00
87-83 507.0 774.2 ALBT 1.75 1.25 3.00 0.00 0.00 0.03
87-83 500.6 784.7 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-83 494.6 795.2 DIOR 0.00 0.00 0.00 0.00 0.00 0.03
87-83 488.8 805.0 ALBT 0.00 0.00 0.00 0.00 0.00 0.13
87-83 483.0 815.1 ALBT 0.00 0.00 0.00 0.00 0.00 0.03
87-83 476.7 825.3 DIOR 0.00 0.00 0.00 0.00 0.00 0.15
87-83 470.9 835.1 DIOR 0.00 0.00 0.00 0.00 0.00 0.05
87-83 464.3 846.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.03
87-83 458.4 855.7 DIOR 1.50 0.50 2.00 0.00 0.00 0.00
87-83 452.5 866.1 DIOR 0.00 0.00 0.00 0.00 0.00 0.25
87-83 445.9 876.9 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-83 414.6 929.7 ALBT 0.00 0.00 0.00 0.00 0.00 0.75
87-83 421.2 918.7 DIOR 0.50 0.00 0.50 0.00 0.00 0.13
87-83 427.8 907.7 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
87-83 433.9 897.2 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-83 439.9 887.0 ALBT 0.00 0.00 0.00 0.00 0.00 0.00

AWP8.5W 87-17 467.8 780.5 DIOR 0.00 0.00 0.00 0.00 0.13 0.18
87-17 461.5 790.3 DIOR 0.00 0.00 0.00 0.00 0.13 0.03
87-17 455.3 801.2 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-17 449.1 811.2 DIOR 0.00 0.00 0.00 0.00 0.00 0.30
87-17 443.0 820.8 ALBT 0.00 0.00 0.00 0.00 0.00 0.03
87-17 436.6 830.5 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-17 430.4 841.4 ALBT 0.00 0.00 0.00 0.00 0.00 0.00
87-17 423.7 851.8 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
87-17 417.1 862.1 DIOR 0.00 0.00 0.00 0.00 0.03 0.65
87-17 411.5 872.0 ALBT 0.00 0.00 0.00 0.00 0.03 0.50
87-17 405.1 882.4 ALBT 0.00 0.00 0.00 0.00 0.25 0.00
87-17 398.8 892.6 DYKE 0.00 0.00 0.00 0.00 0.03 1.00
87-17 391.2 903.9 DIOR 0.02 0.00 0.02 0.00 0.00 0.40
87-17 384.0 916.5 DIOR 0.00 0.00 0.00 0.00 0.00 0.15
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Table A.3 Ajax West pit cross-section 8.5 West data. (continued)
CROSS-^DRILL HOLE

SECTION NO.^NO.
NORTH-
EASTING
(metres)

ELEVATION
(metres a.s.1.)

ROCK
TYPE

KFV
(%)

KFP
(%)

KFTOT
(%)

BITOT
(%)

HE
(%)

MG
(%)

AWP8.5W 88-01 301.7 882.5 PICR 0.00 0.00 0.00 0.00 0.00 5.75
88-01 308.0 871.1 DIOR 1.25 0.00 1.25 0.00 0.00 4.75
88-01 314.0 861.2 PICR 0.00 0.00 0.00 0.00 0.00 6.75
88-01 320.3 850.9 PICR 0.00 0.00 0.00 0.00 0.00 6.25
88-01 326.1 840.9 PICR 0.00 0.03 0.03 0.00 0.00 6.25
88-01 332.7 830.2 PICR 0.00 0.00 0.00 0.00 0.00 6.00
88-01 338.6 820.3 PICR 0.80 0.00 0.80 0.00 0.00 0.78
88-01 344.5 809.7 NICOLA 0.53 0.00 0.53 0.00 0.00 0.00
88-01 350.7 799.5 NICOLA 1.75 0.00 1.75 0.00 0.00 0.00
88-01 357.0 790.1 ALBT 0.25 0.00 0.25 0.00 0.00 0.00
88-01 363.7 779.5 ALBT 0.53 0.00 0.53 0.00 0.00 0.00
88-01 369.5 769.5 ALBT 0.25 0.00 0.25 0.00 0.00 0.00
88-01 376.3 758.8 ALBT 0.00 0.00 0.00 0.00 0.00 0.03
88-01 382.5 748.7 ALBT 0.25 0.00 0.25 0.00 0.00 0.05
88-01 389.0 739.0 DIOR 0.28 0.75 1.03 0.00 0.00 0.55
88-01 395.4 728.8 DIOR 0.25 0.00 0.25 0.00 0.00 1.50
88-01 402.2 718.0 DIOR 0.00 0.00 0.00 0.00 0.00 1.25
88-01 408.3 708.6 DIOR 0.00 0.00 0.00 0.00 0.00 1.00

AWP8.5W 89-03 302.0 790.5 PICR 1.00 0.00 1.00 0.00 0.00 3.75
89-03 307.8 781.6 DIOR 0.33 0.00 0.33 0.00 0.00 0.67
89-03 315.1 772.0 ALBT 0.25 0.00 0.25 0.00 0.00 4.00
89-03 321.9 761.9 PICR 0.75 2.50 3.25 0.00 0.00 2.00
89-03 328.8 751.9 DIOR 3.75 0.00 3.75 0.00 0.00 0.05
89-03 335.7 742.2 MCDR 1.25 0.00 1.25 0.00 0.03 0.08
89-03 342.6 731.9 MCDR 0.75 0.00 0.75 0.00 0.00 0.03
89-03 349.3 722.7 DIOR 1.53 0.00 1.53 0.00 0.00 0.03
89-03 356.2 712.8 MCDR 0.67 0.00 0.67 0.00 0.00 1.00
89-03 363.0 703.1 GBPX 1.01 0.00 1.01 0.00 0.00 1.28
89-03 370.1 693.0 MCDR 1.25 0.00 1.25 0.00 0.00 2.00
89-03 377.2 683.3 MCDR 0.25 0.00 0.25 0.00 0.25 0.55
89-03 384.2 673.9 BRXX 1.03 0.00 1.03 0.00 0.03 0.28
89-03 390.7 665.2 DIOR 0.25 0.00 0.25 0.00 0.13 0.18
89-03 395.7 657.6 DIOR 0.00 0.00 0.00 0.00 0.10 0.00

AWP8.5W 88-85 344.3 901.3 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
88-85 350.3 891.2 DIOR 0.25 0.00 0.25 0.00 0.00 0.55
88-85 356.7 881.2 DIOR 0.00 0.00 0.00 0.00 0.00 1.63
88-85 362.8 870.9 MCDR 0.00 0.00 0.00 0.00 0.00 1.38
88-85 368.6 860.3 DIOR 0.00 0.00 0.00 0.00 0.00 0.55
88-85 374.8 850.6 DIOR 0.75 0.00 0.75 0.00 0.00 0.08
88-85 381.5 839.7 MCDR 0.00 0.00 0.00 0.00 0.00 0.00
88-85 387.6 829.4 MCDR 0.25 0.00 0.25 0.00 0.00 0.00
88-85 393.9 819.5 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
88-85 399.3 810.7 BRXX 0.00 0.00 0.00 0.00 0.00 0.00
88-85 402.3 804.9 DIOR 0.00 0.00 0.00 0.00 0.00 0.00
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Table A.3 Ajax West pit cross-section 8.5 West data. (continued)
^CROSS- DRILL HOLE ABV^ABP ABTOT CL^EP^CA^DP^PYV^PYP PYTOT

SECTION NO.^NO.^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%) 
AWP8.5W^87-61^0.00^4.29^4.29^10.21^1.71^4.00^0.00^0.21^0.11^0.32

^

87-61^0.00^45.00^45.00^2.00^1.75^3.25^0.00^0.30^0.08^0.38

^

87-61^0.00^47.50^47.50^1.50^1.75^5.00^0.25^0.80^0.05^0.85

^

87-61^0.00^71.25^71.25^1.00^0.05^3.50^0.00^0.68^0.00^0.68

^

87-61^2.25^47.50^49.75^2.00^3.25^5.00^0.25^0.38^0.15^0.53

^

87-61^0.00^25.00^25.00^1.25^4.00^4.50^0.00^0.13^0.58^0.70

^

87-61^0.00^7.50^7.50^8.00^1.50^2.50^0.00^0.05^0.15^0.20

^

87-61^15.00^8.75^23.75^12.25^1.00^3.25^0.13^0.15^0.38^0.53

^

87-61^0.50^22.50^23.00^4.00^1.25^1.75^0.00^0.20^0.53^0.73

^

87-61^0.00^12.50^12.50^7.00^0.25^2.75^0.00^0.00^0.20^0.20

^

87-61^0.00^86.25^86.25^2.25^0.50^3.25^0.88^0.00^0.88^0.88

^

87-61^0.75^51.25^52.00^1.50^0.75^2.50^0.03^0.25^1.05^1.30

^

87-61^0.75^3.75^4.50^3.25^2.00^1.00^0.00^0.53^0.55^1.08

^

87-61^0.00^1.25^1.25^1.25^2.00^0.63^0.00^0.55^0.75^1.30
AWP8.5W^87-63^2.14^12.86^15.00^3.71^1.43^4.29^0.00^0.04^0.00^0.04

^

87-63^1.00^36.25^37.25^3.75^1.75^2.25^0.25^0.08^0.00^0.08

^

87-63^0.00^23.75^23.75^4.50^1.50^2.75^1.00^0.05^0.00^0.05

^

87-63^0.25^0.00^0.25^10.00^0.50^4.50^0.00^0.00^0.00^0.00

^

87-63^0.50^0.00^0.50^7.75^0.25^3.50^0.25^1.00^0.00^1.00

^

87-63^1.50^35.00^36.50^6.50^1.75^3.00^0.00^0.25^0.00^0.25

^

87-63^1.25^41.25^42.50^4.75^1.50^1.75^0.03^0.08^0.00^0.08

^

87-63^1.25^26.25^27.50^3.50^0.50^2.50^0.00^0.20^0.00^0.20

^

87-63^1.50^58.75^60.25^2.50^1.00^3.00^0.00^0.15^0.00^0.15

^

87-63^1.36^75.46^76.82^2.55^1.09^2.27^0.00^0.15^0.00^0.15
AWP8.5W^87-83^0.00^2.73^2.73^10.00^3.55^5.55^0.00^0.18^0.20^0.38

^

87-83^0.00^55.00^55.00^3.75^0.53^5.50^1.00^0.48^0.13^0.60

^

87-83^0.00^87.50^87.50^0.50^0.03^2.50^0.00^0.03^0.08^0.10

^

87-83^0.00^52.50^52.50^1.75^1.75^3.75^0.00^0.53^0.43^0.95

^

87-83^0.00^73.75^73.75^3.75^0.50^7.00^0.00^0.63^0.38^1.00

^

87-83^1.25^84.25^85.50^2.00^0.75^1.75^0.15^0.68^0.23^0.90

^

87-83^6.25^48.75^55.00^2.00^1.28^2.50^0.00^0.03^0.33^0.35

^

87-83^1.00^47.50^48.50^2.00^0.75^4.25^0.03^0.25^0.60^0.85

^

87-83^3.25^45.00^48.25^2.50^0.53^6.00^0.25^0.13^0.25^0.38

^

87-83^21.25^28.75^50.00^1.25^1.00^3.50^0.53^1.08^0.50^1.58

^

87-83^0.00^60.00^60.00^1.75^1.25^3.00^0.25^0.60^0.20^0.80

^

87-83^0.00^88.75^88.75^3.75^2.75^3.75^1.25^0.28^0.10^0.38

^

87-83^0.00^59.25^59.25^2.25^1.75^1.38^0.25^0.23^0.03^0.25

^

87-83^0.00^80.00^80.00^1.25^2.50^1.00^0.40^0.03^0.00^0.03

^

87-83^0.00^85.00^85.00^2.25^0.53^2.25^0.03^0.10^0.10^0.20

^

87-83^0.75^81.25^82.00^2.00^0.53^6.50^0.00^0.80^0.13^0.93

^

87-83^0.00^91.25^91.25^2.00^0.55^3.50^0.00^0.30^0.15^0.45
AWP8.5W^87-17^0.00^3.75^3.75^2.25^2.75^2.25^0.00^0.00^0.28^0.28

^

87-17^0.50^25.00^25.50^1.50^1.53^11.50^0.00^0.00^0.15^0.15

^

87-17^2.50^81.25^83.75^1.00^1.50^1.00^0.00^0.43^0.25^0.68

^

87-17^1.00^49.75^50.75^1.75^2.50^2.00^0.00^0.15^0.28^0.43

^

87-17^3.75^66.25^70.00^1.25^1.25^1.00^0.00^0.60^0.25^0.85

^

87-17^1.00^77.00^78.00^1.00^0.30^2.25^0.00^0.63^0.18^0.80

^

87-17^0.75^83.75^84.50^1.75^0.78^1.25^0.00^0.58^0.43^1.00

^

87-17^3.00^28.75^31.75^4.00^0.25^11.00^0.00^0.45^0.03^0.48

^

87-17^2.00^1.25^3.25^4.00^1.00^2.00^0.00^0.00^0.00^0.00

^

87-17^2.00^15.00^17.00^4.50^1.25^2.50^0.25^0.20^0.13^0.33

^

87-17^2.50^48.75^51.25^4.00^0.78^2.00^0.25^0.23^0.23^0.45

^

87-17^0.00^48.75^48.75^3.25^5.00^6.00^0.00^0.00^0.55^0.55

^

87-17^3.40^7.00^10.40^2.20^1.22^4.20^0.40^0.06^0.02^0.08

^

87-17^5.00^6.25^11.25^3.25^1.78^4.50^0.00^0.08^0.05^0.13
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Table A.3 Ajax West pit cross-section 8.5 West data. (continued)
^CROSS- DRILL HOLE ABV^ABP ABTOT CL^EP^CA^DP^PYV^PYP PYTOT

SECTION NO.^NO.^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%) 
AWP8.5W^88-01^0.50^1.25^1.75^0.00^1.43^1.03^0.00^0.03^0.00^0.03

^

88-01^0.00^2.50^2.50^2.50^5.00^0.50^0.00^0.00^0.03^0.03

^

88-01^0.00^0.00^0.00^0.00^0.00^0.15^0.00^0.75^0.13^0.88

^

88-01^0.00^0.00^0.00^0.50^0.50^0.53^0.00^0.05^0.06^0.11

^

88-01^0.00^0.00^0.00^0.50^0.53^0.53^0.00^0.00^0.03^0.03

^

88-01^0.00^0.00^0.00^0.00^0.00^1.25^0.00^0.05^0.03^0.08

^

88-01^1.25^5.00^6.25^6.75^3.25^2.25^0.03^0.65^0.13^0.78

^

88-01^0.00^0.00^0.00^10.00^0.00^1.50^0.00^0.10^0.30^0.40

^

88-01^0.25^71.25^71.50^4.00^0.78^8.75^1.03^0.88^0.15^1.03

^

88-01^6.25^73.75^80.00^4.75^1.00^3.50^0.65^0.43^0.75^1.18

^

88-01^3.25^61.25^64.50^2.25^1.38^1.75^0.53^0.30^0.35^0.65

^

88-01^4.25^77.50^81.75^2.75^1.15^4.25^0.03^0.60^0.15^0.75

^

88-01^2.25^65.00^67.25^2.25^2.75^4.00^0.05^0.53^0.13^0.65

^

88-01^1.25^9.50^10.75^3.75^0.50^3.50^0.00^0.48^0.08^0.55

^

88-01^0.00^17.50^17.50^1.00^1.75^2.00^0.00^0.70^0.58^1.28

^

88-01^1.00^10.00^11.00^1.00^5.00^4.50^0.00^0.55^0.38^0.93

^

88-01^0.00^3.75^3.75^1.00^7.00^2.00^0.00^1.13^0.38^1.50

^

88-01^0.00^11.67^11.67^1.00^4.33^3.00^0.00^0.83^0.40^1.23
AWP8.5W^89-03^0.53^0.00^0.53^1.00^0.38^0.75^0.00^0.00^0.00^0.00

^

89-03^0.00^41.67^41.67^1.67^1.20^1.67^0.03^0.53^0.13^0.67

^

89-03^0.50^35.00^35.50^1.00^1.50^5.25^0.00^0.50^0.38^0.88

^

89-03^3.00^18.75^21.75^1.75^1.25^3.25^0.25^0.28^0.10^0.38

^

89-03^0.75^31.25^32.00^2.25^1.75^2.25^0.00^0.33^0.30^0.63

^

89-03^0.25^0.00^0.25^2.25^1.25^3.25^0.00^0.50^0.00^0.50

^

89-03^0.00^11.25^11.25^2.00^1.50^1.75^0.30^0.23^0.45^0.68

^

89-03^3.25^18.75^22.00^2.25^1.75^2.25^0.55^0.35^0.13^0.48

^

89-03^1.00^1.67^2.67^0.67^2.67^7.67^0.00^1.83^0.07^1.90

^

89-03^0.50^1.25^1.75^1.50^3.50^2.25^0.00^0.40^0.00^0.40

^

89-03^1.25^1.25^2.50^1.75^3.25^1.50^0.00^0.33^0.13^0.45

^

89-03^0.25^1.25^1.50^2.75^2.75^5.00^0.00^0.23^0.10^0.33

^

89-03^0.00^0.00^0.00^3.75^1.75^2.25^0.00^0.20^0.00^0.20

^

89-03^0.00^7.50^7.50^2.25^1.25^6.50^0.00^0.20^0.18^0.38

^

89-03^0.00^10.00^10.00^2.00^1.60^2.00^0.00^0.50^0.38^0.88
AWP8.5W^88-85^0.00^1.36^1.36^1.82^3.55^1.00^0.00^0.69^0.77^1.46

^

88-85^2.50^0.00^2.50^1.25^2.38^1.25^0.00^0.45^0.50^0.95

^

88-85^0.03^3.75^3.78^3.25^1.88^1.75^0.00^0.10^0.18^0.28

^

88-85^0.75^6.25^7.00^1.75^2.50^1.75^0.00^0.18^0.13^0.30

^

88-85^6.25^8.75^15.00^2.25^2.78^3.25^0.00^0.58^0.25^0.83

^

88-85^0.75^7.50^8.25^3.00^2.00^2.00^0.03^0.35^0.05^0.40

^

88-85^0.00^1.25^1.25^5.00^2.65^8.50^0.03^0.33^0.05^0.38

^

88-85^2.00^27.50^29.50^2.50^1.00^3.75^1.15^0.53^0.00^0.53

^

88-85^0.00^37.50^37.50^3.25^0.00^10.75^0.00^0.20^0.10^0.30

^

88-85^0.00^56.67^56.67^1.00^0.37^10.67^0.00^0.73^0.03^0.77

^

88-85^1.20^10.00^11.20^1.40^0.50^3.20^0.00^0.52^0.08^0.60
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Table A.3 Ajax West pit cross-section 8.5 West data. (continued)
CROSS-^DRILL^CU^AU^AG

SECTION NO. HOLE NO.^(%)^gram/tonne gram/tonne 
AWP8.5W^87-61^0.111^0.1027^0.1712

87-61^0.572^0.6164^1.4726
87-61^0.828^0.9589^1.3014
87-61^0.739^0.7877^0.9589
87-61^0.435^0.5137^0.3767
87-61^0.450^0.5479^0.5137
87-61^0.023^0.0342 -
87-61^0.128^0.0685^0.0685
87-61^0.299^0.1370^0.1712
87-61^0.275^0.2055^0.0685
87-61^0.076^0.5822^0.7192
87-61^0.986^0.7877^0.9589
87-61^0.293^0.3767^0.4281
87-61^0.138^0.0685^0.3425

AWP8.5W^87-63^0.093^0.0685 -
87-63^0.168^0.2055^0.1712
87-63^0.095^0.1370^0.5137
87-63^0.078^0.1027^0.3425
87-63^0.237^0.6164^0.0342
87-63^0.173^0.2397^0.0000
87-63^0.246^0.3082^0.0342
87-63^0.194^0.2055^0.0342
87-63^0.257^0.3082^0.2740
87-63^0.212^0.1370

AWP8.5W^87-83^0.413^0.3425
87-83^0.503^0.5822
87-83^0.113^0.1027
87-83^0.357^0.2740
87-83^0.531^0.5137
87-83^0.421^0.2740
87-83^0.113^0.1712
87-83^0.405^0.2397
87-83^0.221^0.1712
87-83^0.660^0.3082
87-83^0.192^0.1027
87-83^0.223^0.1027
87-83^0.244^0.0685
87-83^0.053^0.0342
87-83^0.344^0.2055
87-83^0.735^0.4452
87-83^0.544^0.3425^-

AWP8.5W^87-17^0.098^0.0685^0.1712
87-17^0.147^0.1027^0.5822
87-17^0.342^0.1712^0.2397
87-17^0.264^0.1027^0.0000
87-17^0.643^0.2397^0.1712
87-17^0.991^0.3767
87-17^0.777^0.3767 -
87-17^0.495^0.3767^0.0342
87-17^0.026^0.0342^0.0342
87-17^0.230^0.2055^0.2740
87-17^0.267^0.1370^0.6507
87-17^0.339^0.1370^1.0616
87-17^0.095^0.0685^0.3082
87-17^0.074^0.0342^0.1712
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Table A.3 Ajax West pit cross-section 8.5 West data. (continued)
CROSS- DRILL CU AU AG

SECTION NO. HOLE NO. (%) gram/tonne gram/tonne
AWP8.5W 88-01 0.011 0.0017

88-01 0.045 0.0342
88-01 0.227 0.0685
88-01 0.018 0.0342
88-01 0.048 0.0342
88-01 0.017 0.0342
88-01 0.285 0.1027
88-01 0.153 0.0685
88-01 0.561 0.3767
88-01 0.640 0.5479
88-01 0.413 0.3767
88-01 0.318 0.3082
88-01 0.433 0.4110
88-01 0.553 0.3082
88-01 1.026 0.4795
88-01 0.609 0.3425
88-01 0.121 0.0342
88-01 0.324 0.1370

AWP8.5W 89-03 0.035 0.0017
89-03 0.373 0.1027
89-03 0.435 0.1370
89-03 0.210 0.1027
89-03 0.299 0.1027
89-03 0.174 0.0685
89-03 0.078 0.0342
89-03 0.285 0.1027
89-03 0.486 0.1370
89-03 0.238 0.0685
89-03 0.322 0.1027
89-03 0.207 0.1027
89-03 0.174 0.0685
89-03 0.318 0.1370
89-03 0.334 0.5137

AWP8.5W 88-85 0.271 0.0685
88-85 0.294 0.1027
88-85 0.167 0.0685
88-85 0.096 0.0342
88-85 0.155 0.0685
88-85 0.242 0.1027
88-85 0.292 0.1370
88-85 0.338 0.1712
88-85 0.450 0.2740
88-85 0.608 0.5137
88-85 1.192 0.7534
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Table A.4 Ajax West pit cross-section 12.5 West data.
CROSS-^DRILL HOLE NORTHING EASTING ELEVATION ROCK KFV KFP KFTOT BITOT HE MG ABV ABP ABTOT CL

SECTION NO.^NO. (metres) (metres) (metres a.s.1.) TYPE (%) (%) (%) (%) (%) (%) (%) (%) (%)
AWP12.5W^90-11 4507.5 17.5 886.8 HYBD 0.00 0.00 0.00 2.00 0.00 0.00 0.00 20.00

90-11 4520.7 33.0 868.1 DIOR 15.60 0.00 0.00 5.80 0.00 0.60 0.60 3.40
90-11 4534.4 49.5 849.6 DIOR 28.75 0.00 0.00 5.50 0.00 1.00 1.00 7.50
90-11 4548.2 65.8 830.9 MGPP 12.50 0.00 0.00 6.50 0.00 0.00 0.00 11.00
90-11 4561.7 82.0 812.3 DIOR 17.86 0.00 0.02 0.79 3.29 1.43 4.71 2.71
90-11 4575.4 98.0 794.1 DIOR 8.22 0.11 0.59 1.50 1.00 3.67 4.67 7.22
90-11 4588.7 114.0 775.7 HYBD 0.11 0.00 0.01 0.07 28.89 10.33 39.22 7.56
90-11 4605.5 130.0 752.9 ALBT 0.00 0.00 0.01 0.29 18.13 6.50 24.63 6.00
90-11 4615.8 146.0 738.7 DIOR 0.01 0.00 0.01 0.09 32.22 5.22 37.44 5.22
90-11 4629.2 162.5 719.7 DIOR 7.00 0.00 0.08 1.23 1.25 2.50 3.75 13.92

AWP12.5W^87-09 4630.9 153.5 914.5 DIOR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
87-09 4629.6 153.5 897.6 DIOR 0.00 0.00 0.12 0.83 2.02 1.20 3.22 1.42
87-09 4626.9 153.5 879.9 DIOR 0.00 0.00 0.00 0.00 7.29 2.76 10.04 1.29
87-09 4626.9 153.5 862.1 DIOR 0.00 0.00 0.00 0.00 4.14 0.80 4.94 1.79
87-09 4626.9 153.5 844.1 DIOR 0.00 0.00 0.00 0.00 10.25 6.25 16.50 1.08
87-09 4626.9 153.5 826.9 DIOR 0.00 0.00 0.00 0.00 19.86 8.14 28.00 1.57
87-09 4626.9 153.5 809.3 ALBT 0.00 0.00 0.00 0.00 40.00 4.33 44.33 1.28

AWP12.5W^87-11 4685.7 215.0 912.0 DIOR 0.00 0.00 0.03 1.02 0.00 0.00 0.00 25.00
87-11 4685.7 215.0 894.1 HYBD 0.00 0.00 0.01 0.83 2.00 0.00 2.00 12.83
87-11 4685.7 215.0 876.6 BRXX 0.00 0.00 0.00 0.16 14.43 2.57 17.00 4.86
87-11 4685.7 215.0 858.8 ALBT 0.00 0.00 0.00 0.00 37.86 0.00 37.86 1.14
87-11 4685.7 215.0 841.4 BRXX 0.00 0.00 0.00 0.00 14.00 0.00 14.00 2.00
87-11 4685.7 215.0 823.2 BRXX 0.00 0.00 0.00 0.00 38.57 6.00 44.57 2.71
87-11 4685.7 215.0 805.7 ALBT 0.13 0.00 0.00 0.00 53.75 4.75 58.50 0.98

AWP12.5W^87-10 4696.9 227.5 910.9 MGPP 1.88 0.00 0.01 1.75 10.63 2.50 13.13 9.31
87-10 4711.6 245.0 892.4 HYBD 0.00 0.01 0.04 0.64 0.00 6.83 6.83 8.11
87-10 4726.3 262.5 873.7 HYBD 0.00 0.00 0.00 0.29 31.67 5.00 36.67 5.00
87-10 4740.9 280.0 855.1 ALBT 0.74 0.22 0.03 0.62 20.78 14.44 35.22 15.22
87-10 4755.4 297.0 836.6 ALBT 10.00 1.25 0.14 0.14 11.25 26.25 37.50 3.75
87-10 4770.0 315.0 818.5 ALBT 1.89 0.00 0.13 1.06 11.33 10.00 21.33 10.89
87-10 4785.1 332.0 799.5 HYBD 0.53 0.38 0.49 3.64 7.73 2.36 10.09 26.36

AWP12.5W^87-75 4742.4 279.0 908.3 HYBD 3.67 0.03 0.00 1.67 5.00 3.33 8.33 13.33
87-75 4757.1 296.5 889.8 HYBD 3.50 0.00 0.03 1.31 1.00 3.30 4.30 11.00
87-75 4772.5 314.5 871.2 HYBD 0.41 0.00 0.03 0.16 11.88 13.63 25.50 11.25
87-75 4787.6 332.5 852.7 HYBD 1.14 0.00 0.01 0.79 0.83 3.00 3.83 19.44
87-75 4801.8 350.0 834.0 HYBD 1.20 0.00 0.48 5.00 8.40 1.40 9.80 19.00



Table A.4 A'ax West 'it cross-section 12.5 West data. (continued)
CROSS- DRILL HOLE EP CA DP PYV PYP PYTOT CU AU AG

SECTION NO. NO. (%) (%) (%) (%) (%) (%) (%) gram/tonne gram/tonne
AWP12.5W 90-11 1.00 0.10 0.50 0.00 0.50 -

90-11 2.80 0.08 0.06 0.00 0.06
90-11 3.25 0.80 0.01 0.00 0.01
90-11 2.00 0.30 0.00 0.00 0.00
90-11 1.57 0.89 0.14 0.64 0.79 0.033
90-11 3.33 5.78 0.00 0.17 0.17 0.031 0.0080
90-11 2.78 15.22 0.47 1.20 1.67 0.510 0.2750
90-11 1.25 5.13 1.21 0.44 1.65 0.655 0.4290
90-11 1.72 2.00 0.66 0.58 1.23 0.410 0.2440
90-11 8.25 5.04 0.71 0.56 1.27 0.225 0.2010

AWP12.5W 87-09 1.33 1.07 0.00 0.00 0.00 0.154 0.0750 -
87-09 0.72 0.52 0.02 0.19 0.20 0.251 0.1360 0.0140
87-09 0.31 0.70 0.00 0.96 0.96 0.871 0.4330 0.0320
87-09 0.23 1.79 0.27 0.47 0.74 0.842 0.3110 0.0230
87-09 0.07 0.67 0.10 0.28 0.38 0.244 0.0920 0.0020
87-09 0.44 1.44 0.10 0.34 0.44 0.398 0.2950 0.0230
87-09 0.07 1.75 1.05 0.60 1.65 0.926 0.3180 0.0290

AWP12.5W 87-11 2.50 6.05 0.00 033 0.33 0.210 0.6130 0.0210
87-11 1.17 9.00 0.00 0.00 0.00 0.059 0.1140 -
87-11 0.16 2.87 0.39 0.06 0.44 0.515 0.3780 0.0300
87-11 0.00 3.43 2.24 0.29 2.53 0.938 0.9310 0.0480
87-11 0.50 4.00 1.02 1.08 1.10 0.629 0.6590 0.0220
87-11 0.47 4.07 0.43 0.07 0.50 0.542 0.4160 0.0210
87-11 0.57 1.83 0.24 0.14 0.38 0.255 0.2620 0.0020

AWP12.5W 87-10 2.75 2.19 0.00 0.00 0.00 0.010 0.0650 -
87-10 1.07 3.11 0.03 0.02 0.05 0.058 0.1080 0.0020
87-10 0.58 1.28 0.33 0.43 0.77 0.407 0.3730 0.0230
87-10 2.12 5.44 0.97 1.46 2.42 0.707 0.5700 0.0200
87-10 3.25 9.13 0.19 0.26 0.44 0.207 0.1630 0.0080
87-10 4.36 6.67 0.83 0.67 1.50 0.553 0.4850 0.0200
87-10 4.00 1.90 0.02 0.04 0.06 0.065 0.0630 0.0020

AWP12.5W 87-75 2.67 0.70 0.40 0.00 0.40 0.395 0.2420 0.0020
87-75 3.10 1.85 0.84 0.36 1.20 0.242 0.1580 0.0020
87-75 0.60 2.88 0.00 0.02 0.02 0.116 0.1360 0.0020
87-75 3.00 2.23 0.10 0.06 0.16 0.104 0.0570
87-75 7.00 2.44 0.00 0.21 0.21 0.028 0.0420



Table A.5 Ajax East pit drill core data.
CROSS- DRILL HOLE NORTHING EASTING ELEVATION ROCK KFV KFP KFTOT BITOT

SECTION NO. NO. (metres) (metres) (metres a.s.1.) TYPE (%) (%) (%) (%)
AEP1.0N 88-15 4485.8 5998.0 860.0 DIOR 3.75 7.50 11.25 0.00
AEP2.0N 88-05 4505.9 6009.6 860.0 DIOR 0.75 0.00 0.75 0.00

88-06 4466.0 6088.9 860.0 DIOR 0.75 1.50 2.25 0.00
88-14 4466.0 6088.8 860.0 DIOR 0.00 3.75 3.75 0.00

AEP3.0N 87-53 4612.0 5936.0 860.0 ALBT 4.25 5.50 9.75 0.00
88-13 4559.2 6011.4 860.0 PICR 1.00 0.00 1.00 0.00

AEP4.0N 87-52 4690.5 5890.3 860.0 NICOLA 2.00 0.00 2.00 5.00
87-34 4671.4 5920.4 860.0 ALBT 4.25 0.00 4.25 0.00

AEP4.5N 81-05 4690.2 5934.4 860.0 DIOR 6.25 0.00 6.25 0.00
81-11 4692.7 5956.7 860.0 DIOR 2.50 6.58 9.08 0.00

AEP5.0N 87-67 4737.8 5924.5 860.0 DIOR 1.75 0.00 1.75 0.00
87-32 4683.7 6015.3 860.0 QZLP 0.36 32.73 33.09 0.00
88-12 4610.8 6128.7 860.0 DIOR 3.25 0.00 3.25 0.00

AEP6.0N 87-35 4782.7 5928.0 860.0 DIOR 0.00 0.00 0.00 0.00
87-51 4766.0 5955.4 860.0 DIOR 1.50 0.00 1.50 0.00
87-31 4739.7 6001.9 860.0 DIOR 0.00 0.00 0.00 0.00
88-04 4672.2 6126.6 860.0 DIOR 0.25 0.50 0.75 0.00
88-03 4622.9 6208.9 860.0 DIOR 1.75 0.00 1.75 0.00
87-50 4768.5 6062.9 860.0 DIOR 2.50 1.25 3.75 0.00
87-30 4726.9 6123.0 860.0 QZLP 2.10 28.00 30.10 0.00
88-10 4693.6 6193.6 860.0 DIOR 0.00 0.00 0.00 0.00
88-11 4639.8 6282.6 860.0 ALBT 0.00 0.00 0.00 0.00

AEP7.5N 87-29 4786.6 6077.0 860.0 DIOR 1.00 0.50 1.50 0.00
AEP8.0N 81-04 4853.7 6022.8 860.0 DIOR 1.46 0.00 1.46 0.00

87-62 4806.4 6076.8 860.0 DIOR 0.03 0.50 0.53 0.00
AEP9.0N 81-10 4897.8 6046.1 860.0 DIOR 2.09 0.27 2.36 0.00

87-37 4845.9 6115.3 860.0 DIOR 0.03 0.00 0.03 0.00
87-03 4853.7 6109.5 860.0 DIOR 2.00 3.50 5.50 0.00

AEP9.5N 87-04 4860.5 6167.3 860.0 DIOR 2.75 0.00 2.75 0.00
87-01 4908.6 6103.3 860.0 DIOR 0.00 0.00 0.00 0.00
87-46 4933.5 6165.6 860.0 DIOR 0.00 0.75 0.75 0.00

AEP13.0N 87-43 5053.6 6158.9 860.0 HYBD 0.50 0.00 0.50 2.00

AEP5.0N 87-32 4713.4 5951.4 940.0 BRXX 15.00 0.00 15.00 4.50
87-51 4766.3 5955.4 940.0 DIOR 6.88 0.00 6.88 0.00
87-31 4740.5 6001.4 940.0 DIOR 3.00 0.00 3.00 0.00
88-04 4703.5 6067.4 940.0 QZLP 3.00 20.00 23.00 0.00

AEP7.0N 87-55 4863.2 5890.6 940.0 MGPP 2.50 10.00 12.50 1.25
87-56 4848.8 5915.6 940.0 ALBT 1.50 0.00 1.50 1.25
87-36 4817.6 5955.1 940.0 NICOLA 1.50 0.00 1.50 5.00
87-50 4799.4 6002.1 940.0 DIOR 4.50 0.00 4.50 0.00
87-30 4762.1 6062.8 940.0 DIOR 1.25 0.00 1.25 0.00
88-10 4722.9 6134.1 940.0 DIOR 0.23 0.00 0.23 0.00

AEP7.5N 87-29 4786.9 6076.8 940.0 DIOR 0.78 0.00 0.78 0.00
AEP8.0N 81-04 4888.1 5964.5 940.0 HYBD 2.82 0.00 2.82 1.91

87-62 4845.1 6018.6 940.0 DIOR 2.25 0.50 2.75 0.00
81-09 4824.4 6092.1 940.0 DIOR 0.27 0.00 0.27 0.00

AEP8.5N 87-69 4875.3 6017.5 940.0 NICOLA 2.50 0.00 2.50 4.00
81-03 4837.7 6055.5 940.0 DIOR 19.00 0.00 19.00 0.56

155



Table A.5 Ajax East pit drill core data. (continued)
^CROSS- DRILL HOLE HE^MG^ABV^ABP ABTOT CL^EP^CA^DP^PYV

SECTION NO.^NO.^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%)^(%) 
AEP1.0N^88-15^0.00^3.75^0.00^26.25^26.25^2.75^0.00^1.25^0.00^0.88
AEP2.0N^88-05^0.00^4.25^0.50^32.50^33.00^0.90^0.03^1.50^0.00^0.75

^

88-06^0.00^1.53^2.75^17.50^20.25^1.00^7.50^2.25^0.00^1.75

^

88-14^0.00^1.75^0.25^12.50^12.75^1.50^7.50^1.25^0.00^0.78
AEP3.0N^87-53^0.00^0.00^5.00^63.75^68.75^4.00^0.00^2.75^1.50^0.02

^

88-13^0.00^3.75^5.00^18.75^23.75^2.00^0.75^1.00^0.28^0.43
AEP4.0N^87-52^0.00^0.00^0.00^0.50^0.50^15.00^0.75^1.25^0.38^0.30

^

87-34^0.00^0.28^10.00^66.25^76.25^4.50^0.00^3.50^2.50^0.01
AEP4.5N^81-05^0.00^0.00^10.00^45.00^55.00^3.13^1.75^1.50^2.00^0.03

^

81-11^0.02^2.17^6.25^5.00^11.25^6.50^4.92^4.67^0.50^0.04
AEP5.0N^87-67^0.00^1.63^3.75^20.00^23.75^2.75^1.28^2.00^0.28^0.13

^

87-32^0.08^0.09^0.91^5.46^6.36^0.36^10.00^3.09^0.00^0.07

^

88-12^0.03^0.28^0.00^5.00^5.00^2.00^2.50^1.75^0.53^0.55
AEP6.0N^87-35^0.03^2.00^2.50^8.75^11.25^3.75^2.75^2.25^0.00^1.15

^

87-51^0.00^1.25^0.00^4.50^4.50^5.00^2.75^5.00^0.80^0.05

^

87-31^0.00^2.00^1.00^10.00^11.00^0.50^1.50^1.25^0.00^0.01

^

88-04^0.00^0.50^2.50^32.50^35.00^2.25^4.00^4.50^0.13^1.05

^

88-03^0.00^1.25^3.75^26.75^30.50^1.25^2.00^3.25^0.75^0.70

^

87-50^0.00^1.50^1.75^37.50^39.25^2.00^3.75^1.00^0.25^0.00

^

87-30^0.00^0.00^0.00^6.00^6.00^0.35^2.20^1.30^0.00^0.30

^

88-10^0.03^0.08^0.00^6.25^6.25^6.50^2.75^2.00^0.00^0.63

^

88-11^0.03^0.25^2.50^62.50^65.00^1.63^0.75^4.75^0.25^0.40
AEP7.5N^87-29^0.00^0.65^2.50^23.75^26.25^5.75^1.75^1.25^1.00^0.78
AEP8.0N^81-04^0.00^2.00^0.00^20.00^20.00^3.91^4.00^0.50^0.50^0.00

^

87-62^0.00^1.25^15.00^22.50^37.50^1.75^3.25^1.00^1.38^0.18
AEP9.0N^81-10^0.00^2.18^7.46^16.27^23.73^8.64^7.82^3.91^1.82^0.14

^

87-37^0.03^2.00^1.00^18.75^19.75^3.25^4.25^1.00^1.00^0.08

^

87-03^0.18^0.88^2.50^17.50^20.00^1.00^2.50^1.50^1.25^0.10
AEP9.5N^87-04^0.00^2.50^3.00^16.25^19.25^1.50^5.50^0.80^1.00^0.06

^

87-01^0.00^1.25^3.75^12.50^16.25^1.50^4.75^1.00^0.25^0.13

^

87-46^0.00^1.00^3.75^20.00^23.75^1.13^5.75^1.00^0.25^0.40
AEP13.0N^87-43^0.25^4.00^0.00^10.00^10.00^15.00^2.00^2.00^0.13^0.00

AEP5.0N^87-32^0.88^0.00^0.00^21.25^21.25^13.75^3.25^6.75^7.75^0.35

^

87-51^0.00^0.00^0.00^70.00^70.00^0.00^0.00^2.00^2.75^0.00

^

87-31^0.00^0.00^5.00^33.75^38.75^1.38^0.63^1.88^2.38^0.45

^

88-04^0.00^0.25^3.75^22.50^26.25^2.25^1.75^3.50^0.25^0.30
AEP7.0N^87-55^0.00^2.50^0.00^10.00^10.00^2.75^2.00^9.50^0.00^0.00

^

87-56^0.00^2.25^5.00^43.75^48.75^2.50^1.63^1.50^0.50^0.18

^

87-36^0.00^0.00^0.00^0.75^0.75^10.00^0.53^1.00^0.00^0.13

^

87-50^0.00^0.00^0.00^50.00^50.00^4.00^0.50^1.75^1.25^0.40

^

87-30^0.00^1.25^9.25^18.75^28.00^1.00^1.25^1.00^1.00^1.25

^

88-10^0.00^1.54^0.69^2.69^3.38^1.65^0.29^1.00^0.23^0.02
AEP7.5N^87-29^0.03^1.75^5.00^15.00^20.00^5.00^2.50^0.75^0.63^0.10
AEP8.0N^81-04^0.02^14.09^0.91^0.00^0.91^3.00^0.55^0.41^0.00^0.00

^

87-62^0.00^0.00^1.25^27.50^28.75^4.25^0.03^1.75^0.75^1.05

^

81-09^0.00^0.00^4.18^19.09^23.27^1.82^2.36^1.27^2.09^2.36
AEP8.5N^87-69^0.00^0.00^0.00^1.25^1.25^17.50^0.25^4.50^0.00^0.48

^

81-03^0.00^1.44^2.67^7.78^10.45^6.11^4.33^4.78^0.00^0.67
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Table A.5 Ajax East pit drill core data. (continued)
CROSS- DRILL HOLE PYP PYTOT CU AU AG

SECTION NO. NO. (%) (%) (%) gram/tonne gram/tonne
AEPI.ON 88-15 0.00 0.88 0.371 0.2055
AEP2.0N 88-05 0.38 1.13 0.630 0.3082

88-06 0.88 2.63 0.105 0.0685
88-14 0.13 0.90 0.074 0.0342

AEP3.0N 87-53 0.01 0.03 0.033 0.0342
88-13 0.13 0.55 0.262 0.1027

AEP4.0N 87-52 0.13 0.43 0.200 0.1027
87-34 0.00 0.01 0.012 0.0034

AEP4.5N 81-05 0.00 0.03 0.100 0.0685
81-11 0.06 0.10 0.063 0.0342

AEP5.0N 87-67 0.10 0.23 0.311 0.2055
87-32 0.08 0.16 0.070 0.0685
88-12 0.30 0.85 0.236 0.1370

AEP6.0N 87-35 0.30 1.45 0.095 0.0342
87-51 0.00 0.05 0.091 0.1027
87-31 0.00 0.01 0.023 0.0342
88-04 0.05 1.10 1.031 0.5479
88-03 0.13 0.83 0.133 0.1712
87-50 0.03 0.03 0.035 0.0342
87-30 0.67 0.97 0.008 0.0017
88-10 0.53 1.15 0.089 0.0342
88-11 0.38 0.78 0.258 0.2397

AEP7.5N 87-29 0.53 1.30 0.082 0.0685
AEP8.0N 81-04 0.00 0.00 0.065 0.0685

87-62 0.23 0.40 0.310 0.2397
AEP9.0N 81-10 0.14 0.27 0.036 0.0103

87-37 0.00 0.08 0.060 0.0342
87-03 0.00 0.10 0.714 0.5479

AEP9.5N 87-04 0.00 0.06 0.109 0.0685
87-01 0.13 0.26 0.180 0.1027
87-46 0.43 0.83 0.154 0.1370

AEP13.0N 87-43 0.00 0.00 0.000 0.0171

AEP5.0N 87-32 0.03 0.38 0.390 0.3082
87-51 0.00 0.00 0.069 0.0685
87-31 0.00 0.45 0.421 0.2397
88-04 0.75 1.05 0.069 0.0342

AEP7.0N 87-55 0.00 0.00 0.036 0.0342
87-56 0.25 0.43 0.360 0.2740
87-36 0.08 0.20 0.167 0.1027
87-50 0.05 0.45 0.554 0.3767
87-30 0.88 2.13 0.797 0.4795
88-10 0.05 0.08 0.046 0.0685

AEP7.5N 87-29 0.10 0.20 0.174 0.1027
AEP8.0N 81-04 0.00 0.00 0.016 0.0103

87-62 0.30 1.35 0.825 0.5479
81-09 2.09 4.46 0.386 0.1370

AEP8.5N 87-69 0.00 0.48 0.347 0.2740
81-03 1.72 2.39 0.487 0.2740
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Table A.5 Ajax East pit drill core data. (continued)
CROSS- DRILL HOLE NORTHING EASTING ELEVATION ROCK KFV KFP KFFOT BITOT

SECTION NO. NO. (metres) (metres) (metres a.s.I.) TYPE (%) (%) (%) (%)
AEP9.0N 81-10 4932.4 5988.2 940.0 HYBD 4.33 0.00 4.33 7.00

87-37 4883.3 6053.2 940.0 DIOR 0.33 0.00 0.33 0.00
87-03 4853.8 6109.9 940.0 DIOR 0.00 0.00 0.00 0.00

AEP9.5N 87-04 4861.2 6167.8 940.0 DIOR 0.00 0.00 0.00 0.00
AEPIO.ON 87-39 4943.5 6047.8 940.0 DIOR 0.78 0.00 0.78 15.00

87-01 4909.1 6102.9 940.0 MGPP 0.00 25.00 25.00 0.00
AEP10.5N 87-38 4910.4 6154.5 940.0 DIOR 3.25 1.25 4.50 0.00

87-02 4883.6 6200.7 940.0 DIOR 1.09 1.73 2.82 0.00
AEP11.ON 87-48 4992.2 6070.6 940.0 HYBD 2.50 0.00 2.50 4.50

87-46 4966.2 6110.2 940.0 DIOR 0.00 0.00 0.00 7.50
87-40 4940.5 6154.5 940.0 NICOLA 0.25 0.00 0.25 4.00

AEP12.0N 87-42 5006.1 6142.1 940.0 MGPP 0.75 5.00 5.75 3.00
AEP13.0N 87-43 5068.6 6133.5 940.0 HYBD 0.75 0.00 0.75 4.00

87-44 5029.6 6198.0 940.0 DIOR 0.30 0.00 0.30 2.75
87-41 5005.3 6235.0 940.0 NICOLA 0.75 2.00 2.75 4.03
90-01 5021.3 6070.5 940.0 HYBD 2.875 0 2.875 2.75
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Table A.5 Ajax East pit drill core data. (continued)
CROSS- DRILL HOLE HE MG ABV ABP ABTOT CL EP CA DP PYV

SECTION NO. NO. (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
AEP9.0N 81-10 0.00 4.11 1.78 1.56 3.33 7.78 0.02 5.11 0.67 0.24

87-37 0.00 0.15 6.00 10.50 16.50 7.30 2.10 1.30 0.25 0.89
87-03 0.05 0.69 0.00 9.62 9.62 2.39 2.31 2.92 0.23 1.46

AEP9.5N 87-04 0.00 2.00 1.25 32.50 33.75 0.00 2.00 0.00 0.88 0.00
AEP10.0N 87-39 0.00 0.75 0.00 3.75 3.75 11.75 0.00 5.25 0.00 0.13

87-01 0.00 3.00 0.00 0.00 0.00 1.00 10.00 2.50 0.00 0.00
AEP10.5N 87-38 0.00 0.03 4.00 17.50 21.50 5.25 2.50 1.00 1.75 1.50

87-02 0.00 1.73 1.36 7.31 8.68 1.00 8.73 1.18 3.00 0.22
AEP11.0N 87-48 0.00 1.13 0.50 5.00 5.50 8.25 1.00 2.00 0.13 0.00

87-46 0.00 1.00 0.00 2.50 2.50 5.50 3.25 1.50 0.00 1.25
87-40 0.00 0.63 0.00 5.00 5.00 5.00 0.75 0.75 0.25 1.13

AEP12.0N 87-42 0.00 2.50 3.00 0.50 3.50 3.78 1.75 1.13 0.38 0.50
AEP13.0N 87-43 0.00 3.00 0.00 12.50 12.50 5.25 0.50 1.75 0.00 0.03

87-44 0.00 1.00 0.00 10.00 10.00 3.50 1.03 1.25 0.00 0.53
87-41 0.00 1.53 0.50 2.50 3.00 3.00 1.53 1.00 0.00 0.30
90-01 0 1.25 0.5 8.75 9.25 4.5 0.25 2.875 0 0.05
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Table A.5 Ajax East pit drill core data. (continued)
CROSS- DRILL HOLE PYP PYTOT CU AU AG

SECTION NO. NO. (%) (%) (%) gram/tonne gramkonne
AEP9.0N 81-10 0.00 0.24 0.077 0.0685

87-37 0.75 1.64 0.133 0.0685
87-03 1.00 2.46 0.226 0.1370

AEP9.5N 87-04 0.00 0.00 0.029 0.0017
AEP10.0N 87-39 0.08 0.20 0.222 0.2055

87-01 0.70 0.70 0.021 0.0342
AEP10.5N 87-38 1.25 2.75 0.820 0.5822

87-02 0.10 0.32 0.137 0.1027
AEP11.0N 87-48 0.03 0.03 0.026 0.0342

87-46 0.50 1.75 0.167 0.1027
87-40 0.63 1.75 0.264 0.1360

AEP12.0N 87-42 0.00 0.50 0.268 0.2055
AEP13.0N 87-43 0.03 0.05 0.287 0.2055

87-44 0.00 0.53 0.540 0.4110
87-41 0.15 0.45 0.187 0.1027
90-01 0.075 0.125 0.389 0.17123



Table A.6 A'ax East^it 940 and 860 metre^lan level^ab sam i les.
CROSS-DRILL HOLE

SECTION NO.^NO.
NORTHING

(metres)
EASTING
(metres)

ELEVATION
(metres a.s.1.)

ROCK
TYPE

KFV
(%)

KFP
(V0)

KFTOT
(%)

BITOT
(%)

HE
(%)

MG
(%)

ABV
(%)

ABP
(%)

ABTOT
(°/0)

CL
(%)

940L 8-90 4677.0 6017.0 940.0 ALBT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 85.00 85.00 9.00
8-60 4715.2 6063.3 940.0 ALBT 4.00 0.00 4.00 0.00 0.00 0.00 0.00 85.00 85.00 1.00
8-30 4733.3 6086.0 940.0 ALBT 3.00 0.00 3.00 0.00 0.00 0.00 0.00 88.00 88.00 4.00
8+00 4756.5 6106.5 940.0 DIOR 0.00 0.00 0.00 0.00 0.00 1.00 0.00 75.00 75.00 2.00
8+30 4787.0 6116.0 940.0 DIOR 1.00 0.00 1.00 0.00 0.00 1.00 0.00 5.00 5.00 3.00

8.5+00 4815.8 6126.2 940.0 DIOR 2.00 0.00 2.00 0.00 0.10 0.00 0.00 10.00 10.00 15.00
8.5+24 4830.8 6143.9 940.0 ALBT 1.00 0.00 1.00 0.00 0.00 0.00 0.00 70.00 70.00 1.00
9.0+00 4836.1 6172.0 940.0 DIOR 0.00 2.00 2.00 0.00 0.00 2.00 0.00 5.00 5.00 8.00
9.0+30 4834.3 6200.9 940.0 DIOR 0.00 0.10 0.10 0.00 0.00 2.00 0.00 5.00 5.00 3.00
9.0+60 4870.6 6218.7 940.0 DIOR 0.00 0.00 0.00 0.00 0.00 1.00 0.00 20.00 20.00 5.00
10.0+00 4859.9 6270.0 940.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.10 0.00 50.00 50.00 5.00
10.0+90 49443 6273.6 940.0 DIOR 0.00 0.00 0.00 0.00 0.00 0.20 0.00 40.00 40.00 2.00
10.0+120 4973.3 62673 940.0 DIOR 0.10 2.00 2.10 0.00 0.50 0.10 0.00 20.00 20.00 10.00
11.0+00 4987.6 6262.6 940.0 DIOR 0.00 0.00 0.00 0.00 0.00 1.00 0.00 65.00 65.00 5.00
11.0+30 5016.3 6253.3 940.0 HYBD 0.00 0.00 0.00 5.00 0.50 4.00 0.00 0.00 0.00 6.00
11.0+60 5040.5 6237.3 940.0 HYBD 0.00 0.00 0.00 1.00 0.00 5.00 0.00 0.00 0.00 10.00
11.0+90 5062.4 62173 940.0 HYBD 0.00 0.00 0.00 2.00 0.00 5.00 0.00 0.00 0.00 3.00
12.0+00 5080.4 6196.3 940.0 HYBD 0.00 0.00 0.00 2.00 0.00 5.00 0.00 0.00 0.00 1.00
12.0+30 5092.9 6168.9 940.0 HYBD 0.00 0.00 0.00 2.00 0.00 5.00 0.00 0.00 0.00 3.00
12.0+60 5088.3 6140.4 940.0 HYBD 0.00 0.00 0.00 0.00 0.50 5.00 0.00 0.00 0.00 5.00
12.0+90 5071.5 6115.5 940.0 HYBD 0.00 0.00 0.00 5.00 0.10 4.00 0.00 0.00 0.00 5.00
13.0+00 5041.4 6110.5 940.0 HYBD 2.00 0.00 2.00 3.00 0.00 4.00 0.00 0.00 0.00 5.00
13.0+30 5012.5 6106.8 940.0 HYBD 0.00 0.00 0.00 5.00 0.00 1.00 0.00 0.00 0.00 5.00
13.0+60 4986.9 6094.9 940.0 HYBD 1.00 0.00 1.00 10.00 0.00 0.00 0.00 5.00 5.00 10.00
13.0+90 4973.7 6067.3 940.0 HYBD 1.00 0.00 1.00 25.00 0.00 0.50 0.00 5.00 5.00 15.00
14.0+00 4969.4 6037.3 940.0 HYBD 1.00 0.00 1.00 15.00 0.00 2.00 0.00 0.00 0.00 10.00
14.0+30 4964.6 6005.9 940.0 HYBD 0.00 0.00 0.00 10.00 0.00 1.00 0.00 0.00 0.00 20.00
14.0+60 4959.0 5977.9 940.0 HYBD 0.00 0.00 0.00 3.00 0.00 2.00 0.00 0.00 0.00 20.00
14.0+90 4944.7 5952.7 940.0 HYBD 0.00 1.00 1.00 3.00 0.00 3.00 0.00 0.00 0.00 10.00
15.0+00 4929.3 5928.6 940.0 HYBD 1.00 0.00 1.00 3.00 0.00 5.00 0.00 0.00 0.00 10.00
15.0+30 4902.6 5910.3 940.0 HYBD 2.00 0.00 2.00 2.00 0.00 6.00 0.00 0.00 0.00 5.00
15.0+60 4876.3 5899.0 940.0 HYBD 0.00 0.00 0.00 0.00 0.00 3.00 0.00 0.00 0.00 5.00
15.0+90 4845.1 5892.4 940.0 HYBD 1.00 0.00 1.00 3.00 0.00 2.00 0.00 15.00 15.00 1.00
16.0+00 4818.7 5888.0 940.0 HYBD 2.00 0.00 2.00 1.00 0.00 1.00 0.00 5.00 5.00 10.00
16.0+30 4794.7 5871.3 940.0 HYBD 0.00 0.00 0.00 2.00 0.00 4.00 0.00 0.00 0.00 5.00
16.0+60 4769.6 5853.9 940.0 HYBD 1.00 0.00 1.00 1.00 0.00 6.00 0.00 0.00 0.00 5.00
16.0+90 4743.0 5839.6 940.0 HYBD 1.00 0.00 1.00 3.00 0.00 6.00 0.00 0.00 0.00 5.00



Table A.6 Ajax East pit 940 and 860 metrellan level Jab same les. (continued
CROSS-

SECTION NO.
DRILL HOLE

NO.
EP
(%)

CA
(%)

DP
OM

PYV
(%)

PYP
CVO

PYTOT
(%)

CU
(%)

AU^AG
gram/tonne^gam/tonne

940L 8-90 9.00 2.00 0.00 0.00 0.00 0.00 0.015 0.0010
8-60 0.00 3.00 0.10 0.10 0.00 0.10 0.038 0.1100
8-30 0.00 2.00 1.00 0.00 0.10 0.10 0.009 0.0010
8+00 3.00 1.00 0.10 0.00 0.00 0.00 0.053 0.0010
8+30 3.00 1.00 0.00 0.20 0.00 0.20 0.045 0.0010

8.5+00 1.00 5.00 0.00 0.00 0.00 0.00 0.113 0.0700
8.5+24 1.00 3.00 1.00 0.10 0.00 0.10 0.138 0.0840
9.0+00 2.00 1.00 0.10 0.10 0.00 0.10 0.018 0.0010
9.0+30 1.00 1.00 0.00 0.00 0.10 0.10 0.011 0.0010
9.0+60 2.00 2.00 0.00 1.00 0.10 1.10 0.037 0.0010
10.0+00 1.00 2.00 0.00 1.00 0.50 1.50 0.024 0.0010
10.0+90 2.00 1.00 0.00 1.00 0.50 1.50 0.141 0.0700

10.0+120 3.00 4.00 0.00 1.50 0.50 2.00 0.128 0.1720
11.0+00 2.00 2.00 0.00 0.50 0.00 0.50 0.352 0.1020
11.0+30 1.00 2.00 0.00 0.00 0.00 0.00 0.001 0.0010
11.0+60 2.00 2.00 0.00 0.00 0.00 0.00 0.001 0.0010
11.0+90 1.00 1.00 0.00 0.00 0.00 0.00 0.001 0.0010
12.0+00 0.00 1.00 0.00 0.00 0.00 0.00 0.001 0.0010
12.0+30 1.00 1.00 0.00 0.00 0.00 0.00 0.001 0.0010
12.0+60 2.00 1.00 0.00 0.00 0.00 0.00 0.001 0.0010
12.0+90 1.00 1.00 0.00 0.00 0.00 0.00 0.005 0.0010
13.0+00 1.00 1.00 0.00 0.00 0.00 0.00 0.115 0.0340
13.0+30 0.00 1.00 0.00 0.00 0.00 0.00 0.238 0.1900
13.0+60 0.00 2.00 1.00 0.00 0.00 0.00 0.558 0.2820
13.0+90 0.00 1.00 0.00 1.00 0.00 1.00 0.233 0.2400
14.0+00 0.50 1.00 0.00 0.00 0.10 0.10 0.073 0.0500
14.0+30 0.00 1.00 0.00 0.00 0.00 0.00 0.038 0.0010
14.0+60 0.00 1.00 0.00 0.00 0.00 0.00 0.003 0.0010
14.0+90 0.00 1.00 0.00 0.00 0.00 0.00 0.010 0.0010
15.0+00 0.00 1.00 0.00 0.00 0.00 0.00 0.005 0.0010
15.0+30 0.00 1.00 0.00 0.00 0.00 0.00 0.002 0.0010
15.0+60 0.00 1.00 0.00 0.00 0.00 0.00 0.009 0.0010
15.0+90 1.00 3.00 0.00 0.00 0.00 0.00 0.395 0.3460
16.0+00 0.00 2.00 1.00 0.00 0.00 0.00 0.053 0.0360
16.0+30 0.00 1.00 0.00 0.00 0.00 0.00 0.003 0.0010
16.0+60 0.00 1.00 0.00 0.00 0.00 0.00 0.003 0.0010
16.0+90 0.00 1.00 0.00 0.00 0.00 0.00 0.002 0.0010



Table A.7 Ajax East pit cross-section 7.0 North data.
CROSS- DRILL HOLE NORTHING ELEVATION ROCK KFV KFP KFTOT BITOT HE MG

SECTION NO. NO. (metres) (metres a.s.I.) TYPE (o%0) (%) (%) (%) (%) (%)
AEP7.0N 87-55 125.1 972.3 HYBD 0.56 0.00 0.56 3.36 0.46 8.64

128.1 960.7 HYBD 0.53 0.00 0.53 2.50 0.25 8.75
131.3 949.0 MGPP 0.00 5.00 5.00 0.00 0.00 1.50
134.5 937.6 MGPP 3.25 1.25 4.50 2.75 0.00 1.75
137.6 925.8 HYBD 12.25 0.00 12.25 15.00 0.00 0.53
140.6 914.4 ALBT 10.00 0.00 10.00 1.00 0.00 0.00

AEP7.0N 87-56 138.0 968.2 HYBD 0.30 6.82 7.12 0.02 0.00 2.82
145.7 959.0 MGPP 0.75 8.75 9.50 0.00 0.00 2.75
153.5 950.1 HYBD 4.25 0.00 4.25 3.50 0.03 3.00
161.1 940.9 HYBD 1.50 0.00 1.50 1.25 0.00 2.25
169.1 931.6 DIOR 1.75 4.50 6.25 0.00 0.00 2.00
176.7 922.3 MGPP 1.75 2.75 4.50 1.25 0.75 1.00
184.7 913.5 NICOLA 0.50 0.00 0.50 3.75 0.00 0.25
192.4 904.3 NICOLA 0.78 0.00 0.78 1.75 0.00 0.00
200.7 895.1 MCDR 0.38 0.00 0.38 0.00 0.00 0.03
208.4 886.3 DIOR 0.50 0.00 0.50 0.00 0.25 0.53
216.2 876.8 DIOR 0.60 0.00 0.60 0.00 0.13 0.18
221.4 871.0 ALBT 0.00 0.00 0.00 0.00 0.00 0.75

AEP7.0N 87-36 200.2 954.5 DIOR 8.36 0.00 8.36 0.00 0.16 1.76
207.8 945.2 NICOLA 1.50 0.00 1.50 3.75 0.00 0.03
215.2 936.2 NICOLA 2.00 0.00 2.00 4.00 0.00 0.00
223.3 927.1 NICOLA 1.25 0.00 1.25 1.00 0.00 0.00
230.5 918.1 NICOLA 1.50 0.00 1.50 1.00 0.00 0.00
238.2 909.0 NICOLA 0.78 0.00 0.78 2.75 0.00 0.28
246.4 899.9 DIOR 0.50 0.50 1.00 0.00 0.00 0.90
254.2 890.4 DIOR 1.67 0.00 1.67 0.00 0.00 1.33

AEP7.0N 87-50 261.9 940.3 DIOR 4.50 0.00 4.50 0.00 0.00 0.00
269.5 931.0 NICOLA 0.82 0.82 1.64 1.46 0.00 0.03
277.5 921.5 DIOR 1.00 0.00 1.00 0.00 0.00 1.13
284.9 912.5 DIOR 1.25 0.00 1.25 0.00 0.00 2.25
292.3 903.2 DIOR 4.25 0.00 4.25 0.00 0.00 1.25
300.1 893.9 DIOR 0.25 0.00 0.25 0.00 0.15 2.50
307.8 885.0 DIOR 1.50 0.00 1.50 0.00 0.00 1.03
315.9 875.7 DIOR 1.00 0.00 1.00 0.00 0.00 0.55
323.9 866.2 DIOR 0.13 0.00 0.13 0.00 0.00 0.63
331.4 857.7 DIOR 3.75 1.25 5.00 0.00 0.03 2.00
339.6 848.7 DIOR 3.50 0.00 3.50 0.00 0.15 0.55
347.4 839.8 MCDR 0.25 0.00 0.25 0.00 0.13 1.75
355.3 830.7 MCDR 1.50 0.00 1.50 0.00 0.03 1.28
362.0 823.1 DIOR 3.13 0.00 3.13 0.00 0.00 0.44

AEP7.0N 87-30 329.4 943.5 DIOR 1.00 0.00 1.00 0.00 0.00 2.00
337.9 934.0 DIOR 1.75 0.00 1.75 0.00 0.00 0.50
345.4 924.7 DIOR 2.09 0.00 2.09 0.00 0.00 1.46
352.0 917.4 DIOR 0.21 0.55 0.75 0.00 0.00 2.00
361.3 907.0 MCDR 0.00 0.82 0.82 0.00 0.00 2.18
368.7 897.7 DIOR 0.60 0.20 0.80 0.00 0.06 1.10
375.6 890.0 DIOR 0.00 1.50 1.50 0.00 0.00 0.70
383.0 881.7 DIOR 0.75 0.00 0.75 0.00 0.00 2.00
390.4 873.2 MCDR 1.63 0.00 1.63 0.00 0.00 2.25
397.7 865.2 MCDR 0.78 20.00 20.78 0.00 0.00 1.00
404.4 857.7 QZLP 1.36 18.18 19.55 0.00 0.00 0.00
412.1 848.8 DIOR 0.25 0.00 0.25 0.00 0.00 0.25
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Table A.7 Ajax East pit cross-section 7.0 North data. (continued)
CROSS- DRILL HOLE ABV ABP ABTOT CL EP CA DP PYV PYP PYTOT

SECTION NO. NO. (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
AEP7.0N 87-55 0.00 0.00 0.00 4.82 0.50 3.46 0.03 0.00 0.00 0.00

0.00 3.75 3.75 4.25 1.25 3.75 0.00 0.00 0.00 0.00
0.00 0.00 0.00 1.00 8.50 3.75 0.00 0.00 0.00 0.00
0.00 10.00 10.00 5.00 1.00 7.75 0.00 0.00 0.00 0.00
2.50 0.00 2.50 10.00 0.00 1.50 0.00 0.00 0.00 0.00
0.00 61.25 61.25 1.75 0.28 3.25 0.53 0.03 0.00 0.03

AEP7.0N 87-56 0.00 0.00 0.00 1.46 4.36 1.93 0.27 0.00 0.01 0.01
0.00 0.00 0.00 2.00 3.75 2.25 1.00 0.00 0.01 0.01
0.50 5.00 5.50 8.75 0.78 5.00 0.25 0.03 0.00 0.03
5.00 43.75 48.75 2.50 1.63 1.50 0.50 0.18 0.25 0.43
0.00 13.50 13.50 2.50 6.50 1.25 0.78 0.03 0.03 0.05
0.25 12.25 12.50 4.50 2.50 3.50 0.25 0.10 0.03 0.13
0.00 3.75 3.75 8.00 0.50 1.75 0.00 0.40 0.08 0.48
0.00 4.75 4.75 10.00 0.50 3.75 0.13 0.80 0.18 0.98
0.50 16.25 16.75 1.88 0.78 2.75 0.00 0.75 0.25 1.00
2.50 10.00 12.50 1.75 2.38 2.00 0.13 0.55 0.35 0.90
2.50 31.25 33.75 2.50 1.38 2.00 0.88 0.35 0.13 0.48
0.00 81.25 81.25 1.00 0.78 1.00 1.00 0.05 0.00 0.05

AEP7.0N 87-36 1.64 5.00 6.64 3.00 5.00 3.46 1.73 0.35 0.00 0.35
0.00 11.25 11.25 7.00 1.00 1.00 0.00 0.38 0.08 0.45
0.00 16.25 16.25 6.50 0.53 1.75 0.03 0.28 0.05 0.33
1.25 50.00 51.25 2.50 0.00 1.75 0.28 0.10 0.13 0.23
0.00 53.75 53.75 2.75 0.25 2.50 0.40 0.13 0.05 0.18
2.00 11.25 13.25 3.75 1.50 2.25 0.53 0.15 1.00 1.15
1.00 1.50 2.50 1.00 1.50 1.00 0.00 0.75 0.68 1.43
0.00 5.00 5.00 1.67 2.33 4.33 0.17 0.40 0.13 0.53

AEP7.0N 87-50 0.00 50.00 50.00 4.00 0.50 1.75 1.25 0.40 0.05 0.45
0.73 7.27 8.00 3.36 0.55 1.36 0.00 1.59 0.00 1.59
1.50 10.00 11.50 2.25 1.63 4.00 0.25 0.68 0.05 0.73
0.00 3.75 3.75 2.50 2.50 1.03 0.13 0.33 0.15 0.48
2.50 18.75 21.25 5.00 1.25 1.13 1.63 0.15 0.00 0.15
0.53 15.75 16.28 2.00 0.75 1.75 0.53 0.38 0.03 0.40
0.75 30.00 30.75 1.50 5.25 1.38 1.03 0.13 0.05 0.18
2.25 50.00 52.25 0.63 1.28 1.13 2.13 0.00 0.00 0.00
0.75 52.50 53.25 1.00 2.53 1.13 0.63 0.38 0.01 0.38
1.75 17.50 19.25 2.50 5.25 1.38 0.38 0.00 0.03 0.03
0.25 1.25 1.50 4.50 2.13 3.25 0.63 0.43 0.58 1.00
0.00 0.00 0.00 3.50 1.75 2.50 0.00 0.05 1.13 1.18
0.25 0.00 0.25 4.00 1.28 2.25 0.28 0.50 1.00 1.50
0.00 0.00 0.00 3.75 1.50 2.00 1.13 0.48 0.88 1.35

AEP7.0N 87-30 2.50 2.50 5.00 1.00 1.50 1.00 0.75 1.00 1.25 2.25
8.75 38.75 47.50 2.00 0.75 2.00 0.25 0.65 0.28 0.93
1.36 19.09 20.46 2.00 3.05 2.00 1.25 0.29 0.03 0.32
3.64 12.27 15.91 0.68 0.74 1.09 0.02 0.29 0.09 0.38
1.27 7.27 8.55 1.00 4.59 1.09 0.00 0.05 0.35 0.39

11.00 20.50 31.50 1.00 1.90 1.90 0.40 0.00 0.03 0.03
5.40 21.50 26.90 1.00 3.00 2.20 0.60 0.07 0.03 0.10
3.00 5.00 8.00 1.25 2.75 1.38 0.53 0.13 0.03 0.15
0.50 6.25 6.75 1.50 2.75 2.75 0.28 0.18 0.00 0.18
0.00 2.50 2.50 1.38 4.00 1.50 0.00 0.13 0.08 0.20
0.00 9.55 9.55 0.77 2.09 1.82 0.27 0.27 1.96 2.23
0.00 2.50 2.50 2.00 1.00 3.75 0.75 0.75 2.00 2.75

164



Table A.7 Ajax East pit cross-section 7.0 North data. (continued)
CROSS- DRILL HOLE CU AU AG

SECTION NO. NO. (%) gram/tonne gram/tonne
AEP7.0N 87-55 0.015 0.0342

0.012 0.0342
0.012 0.0342
0.060 0.0685
0.071 0.0685
0.255 0.1712

AEP7.0N 87-56 0.013 0.0342
0.012 0.0342
0.228 0.2055
0.360 0.2740
0.100 0.1370
0.100 0.0685
0.228 0.2055
0.180 0.1027
0.310 0.2055
0.279 0.1712
0.189 0.1027
0.054 0.0342

AEP7.0N 87-36 0.338 0.2740
0.276 0.1712
0.164 0.1027
0.248 0.1370
0.149 0.1027
0.330 0.2055
0.434 0.3082
0.224 0.1370

AEP7.0N 87-50 0.554 0.3767
0.869 0.7192
0.582 0.4110
0.190 0.1027
0.104 0.0685
0.098 0.0685
0.064 0.0342
0.038 0.0342
0.105 0.0685
0.048 0.0342
0.351 0.2740
0.258 0.1027
0.193 0.1027
0.130 0.0685

AEP7.0N 87-30 0.320 0.1712
0.898 0.6507
0.328 0.2740
0.213 0.1712
0.148 0.3082
0.017 0.0017
0.091 0.1027
0.067 0.0342
0.096 0.0342
0.036 0.0017
0.011 0.0017
0.074 0.0342
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Table A.7 Ajax East pit cross-section 7.0 North data.
CROSS-^DRILL HOLE

SECTION NO.^NO.
NORTHING

(metres)
ELEVATION
(metres a.s.1.)

ROCK
TYPE

KFV
(%)

KFP
(%)

KFTOT
(%)

BITOT
(%)

HE
N

MG
(%)

AEP7.0N

AEP7.0N

88-10

88-11

411.3
420.2
427.6
435.2
443.0
450.8
458.8
466.0
473.8
481.7
489.4
497.1
504.9
513.1
521.1
543.5
551.5
559.2
567.3
575.0
583.4
590.7
596.6

942.2
932.1
923.4
914.1
904.8
896.0
886.4
877.2
868.2
858.8
849.9
840.5
831.7
822.3
813.1
907.0
898.1
889.0
880.0
871.0
862.1
852.9
846.7

DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
DIOR
ALBT
DIOR
DIOR

0.23
3.00
0.00
1.50
0.75
0.75
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.50
0.00
0.00
0.05
0.05
1.25
0.00
0.15
0.00

0.00
0.00
0.03
0.00
0.00
0.25
0.00
0.28
0.00
0.00
0.00
0.00
0.50
0.00
0.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.23
3.00
0.03
1.50
0.75
1.00
0.00
0.28
0.00
0.00
0.00
0.00
0.53
0.00
1.00
0.00
0.00
0.05
0.05
1.25
0.00
0.15
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.00
0.00
0.00
0.25
0.00
0.00
0.03
0.03
0.00
0.00
0.00
0.03
0.00

2.23
1.75
2.00
1.50
1.03
1.78
0.75
1.03
0.78
0.30
0.88
0.40
1.28
0.40
1.03
1.00
1.00
1.00
1.50
1.53
0.00
1.75
1.00
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Table A.7 Ajax East pit cross-section 7.0 North data. (continued)
CROSS- DRILL HOLE ABV ABP ABTOT CL EP CA DP PYV PYP PYTOT

SECTION NO. NO. (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
AEP7.0N 88-10 0.00 3.85 3.85 0.73 0.29 1.00 0.02 0.00 0.06 0.06

0.00 17.50 17.50 1.75 2.78 1.50 0.78 0.03 0.00 0.03
0.00 5.00 5.00 2.00 2.28 1.25 0.00 0.05 0.25 0.30
0.75 6.25 7.00 2.00 4.00 1.50 0.50 0.63 0.43 1.05
0.00 6.25 6.25 2.25 2.75 1.75 0.05 0.25 0.20 0.45
0.00 5.00 5.00 2.00 2.38 2.25 0.25 1.03 0.05 1.08
1.25 16.25 17.50 2.00 1.25 1.25 0.03 0.45 0.14 0.59
1.25 7.50 8.75 2.50 0.50 1.75 0.50 0.03 0.05 0.08
0.75 6.25 7.00 2.25 2.75 2.75 0.13 0.38 0.08 0.45
0.00 5.00 5.00 6.75 2.50 1.75 0.00 0.75 0.63 1.38
0.00 10.00 10.00 2.25 1.75 1.50 0.00 0.35 0.68 1.03
0.75 38.75 39.50 2.25 1.50 3.25 0.25 0.45 0.05 0.50
0.00 30.00 30.00 1.50 1.75 1.75 0.28 0.18 0.33 0.50
1.25 28.75 30.00 2.00 1.25 1.50 0.00 0.55 0.13 0.68
0.25 17.50 17.75 2.25 1.38 2.25 0.13 0.55 0.05 0.60

AEP7.0N 88-11 0.55 13.18 13.73 1.00 0.86 1.00 0.03 0.41 0.12 0.53
0.25 10.00 10.25 1.50 1.03 1.25 0.00 0.33 0.33 0.65
0.50 5.50 6.00 1.25 1.13 1.00 0.28 0.48 0.20 0.68
0.00 6.25 6.25 1.75 0.75 1.50 0.03 0.05 0.08 0.13
0.25 1.75 2.00 3.25 2.25 2.25 0.50 0.20 0.03 0.23
2.50 86.25 88.75 0.63 0.00 5.00 0.00 0.40 0.38 0.78
0.25 2.50 2.75 2.00 1.88 2.00 0.50 0.23 0.13 0.35
0.00 0.00 0.00 1.00 0.75 1.50 0.00 0.00 0.00 0.30
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Table A.7 Ajax East pit cross-section 7.0 North data.  (continued)
CROSS- DRILL HOLE CU AU AG

SECTION NO. NO. (%) gram/tonne grandtonne
AEP7.0N 88-10 0.046 0.0685

0.051 0.0342
0.042 0.0017
0.175 0.2055
0.117 0.0685
0.386 0.1027
0.353 0.1712
0.218 0.2397
0.222 0.2397
0.052 0.0017
0.038 0.0017
0.079 0.0342
0.126 0.0685
0.077 0.0342
0.047 0.0342

AEP7.0N 88-11 0.123 0.0342
0.035 0.0017
0.051 0.0342
0.213 0.1027
0.279 0.1712
0.297 0.2740
0.167 0.1027
0.066 0.0342
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Table A.8 Normalization factors used to correct data for the Spider
diagrams (Figure 2.9).
Element MORB (taken Sun (1982)

from NEWPET)
Sr 122
K 955
Rb 1.12
Ba 14.3
Th .185
Nb 3.58
Ce 11.97 .865
Zr 90
Hf 2.87
Sm 3.62 .203
Ti 9000
Y 34.2
Yb 3.73 .22
La 3.96 .329
Pr .13
Nd 10.96 .63
Eu 1.31 .077
Gd .276
Tb .0498
Dy 5.98 .343
Ho .077
Er 3.99 .225
Tm .0352
Lu .56 .0339
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APPENDIX B. ELECTRON MICROPROBE ANALYSES

Appendix B contains information on the operating conditions and standards used in this study, and tables
of electron microprobe data for feldspar, pyroxene, epidote, chlorite, scapolite, prehnite, pumpellyite, and a zeolite.
Sample locations are shown in Figures A.1 and A.2.
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Operating Conditions

All mineral phases were analyzed with the Cameca SX-50 electron microprobe (EMP) at The University

of British Columbia. Samples were prepared as polished sections and carbon coated. Prior to the carbon coating,

the sections were examined under a petrographic microscope and the grains of interest were marked, to facilitate

locating the grains when the sections were loaded into the probe. A total of 12 sections, were examined over a one

month period. Sections were choosen for two purposes. Fresh, unaltered samples were choosen to characterize the

pyroxene and feldspar variation between units. Altered specimens were chosen to investigate the possibility of

spatial differences in alteration minerals such as epidote, diopside, secondary feldspar, scapolite and chlorite.

The EMP was run with an accelerating potential of 15 Kv and a beam current of 10 nanoamps for all

analyses. A beam diameter of 10 microns was used to analyze feldspars, chlorite, scapolite, prehnite and

pumpellyite. For pyroxene and epidote analyses, beam size was usually 2 microns. All elements except for Sr and

Ba used the K-alpha spectra. Sr and Ba used the L-alpha spectra. Standards of similar composition to the

minerals of interest were chosen. Counting windows and baselines were set automatically by the software. The list

of standards is tablulated in Table B.1.

Data reduction techniques

Raw data was initially reduced using the computer program TRANSFORM (Mader et al., 1988) that was

developed to transform output from the electron microprobe (element or oxide weight%) to the correct format for

further reduction using the program FORMULA 1 (Thirugnanam et al., 1988). FORMULA 1 has been developed

to calulate the mineral structural formulae. The program can be modified to incorporate specific cases of

stoichiometzy and new mineral groups. Mineral formulae can be calculated using either a fixed number of cations,

or anions. A fixed number of cations was used to calculate mineral formulae in this study. The mineral formulae

were imported into NEWPET, a program that has been developed to plot major, minor and trace element data on a

large number of discrimation diagrams, as well as on user defined binary and ternary plots.
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A • , endix B. Table B.1 Micro robe anal ses of • nma^felds ars from the A'ax East and A'ax West I its. Sam Ile locations in Fi^es A.1 and A.2.
Sample No. 33A1 1 33A1 2 33A1 3 33A2 1 33A2 2 33A3 1 33A3 2 33A3 3 33A3 4 33A3 5 33A3 6 33A4 1 33A4 2 33A4 3
Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic
S102 56.35 55.61 56.19 57.33 56.42 56.70 54.71 58.31 58.91 57.21 57.09 58.28 58.09 57.02

Al203 27.32 27.21 27.52 26.93 27.15 27.30 28.54 26.27 25.66 26.81 26.75 25.89 26.59 26.85
K2O 0.20 0.24 0.31 0.48 0.46 0.37 0.31 0.29 0.31 0.43 0.39 0.44 0.41 0.37
Na2O 6.35 5.91 5.96 6.37 6.15 6.16 5.18 6.89 7.06 6.26 6.40 6.88 6.64 6.28
CaO 9.28 9.95 9.63 8.62 8.84 9.21 10.96 8.21 7.51 8.86 8.68 7.81 8.42 8.81
BaO 0.04 0.06 0.07 0.03 0.02 0.07 0.00 0.04 0.13 0.04 0.07 0.08 0.07 0.03
MgO 0.00 0.02 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.01 0.00
Fe2O3 0.20 0.36 0.20 0.21 0.13 0.15 0.16 0.25 0.30 0.17 0.16 0.13 0.12 0.19
SrO 0.00 0.16 0.00 0.07 0.05 0.10 0.03 0.04 0.18 0.11 0.13 0.25 0.05 0.01
TOTAL 99.76 99.51 99.88 100.05 99.23 100.04 99.91 100.32 100.06 99.89 99.70 99.77 100.42 99.57

Ion calculations based on 8 oxygens
Si^ 2.54^2.52 2.53 2.57 2.55 2.55 2.47 2.61 2.64 2.57 2.57 2.62 2.59 2.57
Al 1.45 1.45 1.46 1.42 1.45 1.45 1.52 1.38 1.35 1.42 1.42 1.37 1.40 1.43

.7: K 0.01 0.01 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.03 0.02 0.03 0.02 0.02
ij Na 0.56 0.52 0.52 0.55 0.54 0.54 0.45 0.60 0.61 0.55 0.56 0.60 0.58 0.55

Ca 0.45 0.48 0.47 0.42 0.43 0.44 0.53 0.39 0.36 0.43 0.42 0.38 0.40 0.43
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.01
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00
O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

End member proportions
KAISi(3)0(8)^0.01 0.01 0.02 0.03 0.03 0.02 0.02 0.02 0.02 0.03 0.02 0.03 0.02 0.02
NaAISi(3)0(8) 0.56 0.52 0.52 0.55 0.54 0.54 0.45 0.60 0.61 0.55 0.56 0.60 0.58 0.55
CaAI(2)Si(2)0(8) 0.45 0.48 0.47 0.42 0.43 0.44 0.53 0.39 0.36 0.43 0.42 0.38 0.40 0.43
BaAI(2)Si(2)0(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Mg Fe Sr) 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01
TOTAL 1.02 1.02 1.00 1.00 1.00 1.00 1.00 1.01 0.99 1.00 1.00 1.00 1.00 1.00



A I I ndix B. Table B.1 Micro i robe anal ses of 'rim.^felds s ars from the A'ax East and A'ax West Its. (continued
Sample No. 33A4 4 33A8 2 35B11 1 35B11 2 35B11 3 35B11 4 35A4 2 35A4 5 35A4 6 35A4 8 35A4 9 35A4 10 35A4 12 35A4 13

Lithology Sugarloaf
diorite

Sugarloaf
diorite

hybrid
diorite

hybrid
diorite

hybrid
diorite

hybrid
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic

SiO2 56.49 56.49 54.72 54.39 55.74 55.16 65.31 59.49 59.88 59.70 59.47 64.72 60.16 62.38

Al203 27.42 27.36 28.49 28.88 27.87 27.98 20.12 25.17 25.08 25.08 25.46 22.05 24.71 23.78

K2O 0.28 0.36 0.23 0.17 0.23 0.23 0.09 0.28 0.32 0.32 0.50 0.85 0.37 2.29

Na2O 6.07 6.07 5.26 5.15 5.78 5.60 10.19 7.45 7.53 7.53 7.39 9.51 7.63 8.36

CaO 9.38 9.26 10.71 10.99 9.97 9.93 3.28 6.84 6.69 6.57 6.27 1.73 6.30 1.44

BaO 0.02 0.04 0.06 0.00 0.08 0.08 0.02 0.03 0.07 0.12 0.04 0.05 0.05 0.04

MgO 0.02 0.01 0.02 0.00 0.02 0.02 0.00 0.00 0.00 0.02 0.02 0.21 0.01 0.23

Fe2O3 0.31 0.20 0.36 0.25 0.32 0.22 0.27 0.36 0.30 0.17 0.17 0.23 0.31 0.40

SrO 0.04 0.07 0.29 0.08 0.20 0.11 0.00 0.00 0.14 0.02 0.14 0.05 0.14 0.00

TOTAL 100.02 99.88 100.13 99.93 100.21 99.34 99.29 99.61 100.01 99.52 99.45 99.41 99.67 98.91

Ion calculations based on 8 oxygens
Si^ 2.54^2.54 2.47 2.46 2.51 2.50 2.90 2.66 2.67 2.68 2.67 2.87 2.69 2.79

Al 1.45 1.45 1.52 1.54 1.48 1.50 1.05 1.33 1.32 1.32 1.35 1.15 1.30 1.26

K 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.05 0.02 0.13

Na 0.53 0.53 0.46 0.45 0.50 0.49 0.88 0.65 0.65 0.65 0.64 0.82 0.66 0.73

Ca 0.45 0.45 0.52 0.53 0.48 0.48 0.16 0.33 0.32 0.32 0.30 0.08 0.30 0.07

Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02

Fe 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Sr 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

End member proportions
KAlS1(3)0(8)^0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03 0.05 0.02 0.13

NaAISi(3)O(8) 0.53 0.53 0.46 0.45 0.50 0.49 0.88 0.65 0.65 0.65 0.64 0.82 0.66 0.73

CaAI(2)Si(2)O(8) 0.45 0.45 0.52 0.53 0.48 0.48 0.16 0.33 0.32 0.32 0.30 0.08 0.30 0.07

BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(Mg Fe Sr) 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.03

TOTAL 1.00 1.00 0.99 0.99 1.00 0.99 1.04 0.99 0.99 0.99 0.97 0.95 0.99 0.93



ndix B. Table B.1 Micro robe anal ses of rima felds ars from the A
35A5 1 35A5 2 35A5 3 35A5 4 35A5 5 35A5 6 35A5

Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite^diorite^diorite^diorite^diorite^diorite^diorite
Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

A
Sample No.
Lithology

Alteration

35A5 8 35A5 9 35A5 10
Sugarloaf Sugarloaf Sugarloaf

diorite^diorite^diorite
Albitic^Albitic^Albitic

Si02^62.81^59.13^59.05^58.75^59.71^59.49^59.41^59.61^59.48
Al203^22.90^25.07^25.14^24.99^24.42^25.24^25.21^25.28^25.03K20^0.26^0.32^0.25^0.42^1.11^0.40^0.51^0.31^0.30Na20^9.07^7.43^7.27^7.15^7.42^7.30^7.39^7.53^7.45CaO^3.82^6.78^6.74^6.48^5.87^6.80^6.29^6.55^6.77BaO^0.05^0.06^0.05^0.07^0.09^0.08^0.00^0.00^0.04
MgO^0.03^0.00^0.01^0.42^0.00^0.00^0.03^0.02^0.00Fe203^0.10^0.22^0.31^0.63^0.19^0.31^0.29^0.16^0.34Sr0^ 0.13^0.07^0.30^0.18^0.10^0.04^0.10^0.25^0.01TOTAL^99.16^99.08^99.11^99.10^98.93^99.66^99.25^99.72^99.43

Ion calculations based on 8 oxygens
2.80^2.66^2.66^2.65^2.70^2.66^2.67^2.67^2.67^2.75
1.20^1.33^1.34^1.33^1.30^1.33^1.34^1.33^1.32^1.24
0.02^0.02^0.01^0.02^0.06^0.02^0.03^0.02^0.02^0.03
0.79^0.65^0.64^0.63^0.65^0.63^0.64^0.65^0.65^0.73
0.18^0.33^0.33^0.31^0.28^0.33^0.30^0.31^0.33^0.20
0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00
0.00^0.00^0.00^0.03^0.00^0.00^0.00^0.00^0.00^0.03
0.00^0.01^0.01^0.02^0.01^0.01^0.01^0.01^0.01^0.02
0.00^0.00^0.01^0.01^0.00^0.00^0.00^0.01^0.00^0.00
8.00^8.00^8.00^8.00^8.00^8.00^8.00^8.00^8.00^8.00

End member proportions
KAISi(3)O(8)^0.02
NaAISi(3)O(8)^0.79
CaAI(2)Si(2)O(8)^0.18
BaA1(2)Si(2)O(8)^0.00
(Mg Fe Sr)^0.01
TOTAL^0.98

ax East and Ku West its. continued
35A5 12

^
35A5 13

Sugarloaf Sugarloaf
diorite^diorite
Albitic^Albitic

38B2 7
^

38B2 8
hybrid
^

hybrid
diorite^diorite

Propylitic^Propylitic

38B2 9
hybrid
diorite

Propylitic

56.36
27.15
0.22
5.99
9.27
0.02
0.02
0.28
0.09

99.39

2.55
1.45
0.01
0.53
0.45
0.00
0.00
0.01
0.00
8.00

0.01
0.53
0.45
0.00
0.01
0.99

61.44
23.41

0.53
8.45
4.26
0.02
0.47
0.61
0.00

99.21

Si
Al
K
Na
Ca
Ba
Mg
Fe
Sr
O

^0.02^0.01^0.02^0.06^0.02^0.03^0.02^0.02^0.03

^

0.65^0.64^0.63^0.65^0.63^0.64^0.65^0.65^0.73

^

0.33^0.33^0.31^0.28^0.33^0.30^0.31^0.33^0.20

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

0.01^0.02^0.05^0.01^0.01^0.01^0.01^0.01^0.05

^

1.00^0.98^0.96^1.00^0.98^0.98^0.99^0.99^0.97

^

62.56
^

61.99
^

56.28
^

57.32

^

23.37
^

23.82
^

27.32
^

26.51

^

2.26
^

2.32
^

0.17
^

0.21

^

8.60
^

8.19
^

5.96
^

6.55

^

1.39
^

1.73
^

9.56
^

8.46

^

0.00
^

0.00
^

0.10
^

0.03

^

0.25
^

0.22
^

0.00
^

0.00

^

0.46
^

0.38
^

0.25
^

0.32

^

0.07
^

0.16
^

0.20
^

0.14

^

98.96
^

98.82
^

99.84
^

99.53

^

2.80
^

2.78
^

2.54
^

2.58

^

1.23
^

1.26
^

1.45
^

1.41

^

0.13
^

0.13
^

0.01
^

0.01

^

0.75
^

0.71
^

0.52
^

0.57

^

0.07
^

0.08
^

0.46
^

0.41

^

0.00
^

0.00
^

0.00
^

0.00

^

0.02
^

0.01
^

0.00
^

0.00

^

0.02
^

0.01
^

0.01
^

0.01

^

0.00
^

0.00
^

0.01
^

0.00

^

8.00
^

8.00
^

8.00
^

8.00

^

0.13
^

0.13
^

0.01
^

0.01

^

0.75
^

0.71
^

0.52
^

0.57

^

0.07
^

0.08
^

0.46
^

0.41

^

0.00
^

0.00
^

0.00
^

0.00

^

0.03
^

0.03
^

0.01
^

0.01

^

0.94
^

0.93
^

1.00
^

0.99



felds ► es A.1 and A.2.• ts. Sam Ile locations in Fiars from the A'ax East and A'ax WestA ► ndix B. Table B.2 Micro ►robe anal ses of seconda
Sample No. 35B3 1 35B3 2 35B3 3 35B10 2 35B10 3 35B10 4 35B3 11 59A1 2 59A7 3 59A7 4 59A2 1 59A2 2 59A2 3 59A2 4

Lithology hybrid hybrid hybrid hybrid hybrid hybrid hybrid Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite

Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic

Si02 68.17 67.09 67.94 68.64 6834 68.38 67.91 62.43 61.56 59.43 62.82 61.40 62.19 63.43

A 1 2 0 3 19.86 19.88 19.58 19.88 19.74 19.56 19.90 23.20 23.92 25.37 23.19 23.94 23.53 22.53

K20 0.03 0.02 0.06 0.02 0.03 0.04 0.07 0.34 0.62 0.25 0.36 0.36 0.32 0.49

Na20 11.55 11.33 11.60 11.51 11.61 11.59 11.13 8.73 8.33 7.32 8.66 8.30 8.59 9.00

CaO 0.48 0.56 0.41 0.11 0.15 0.11 0.38 4.62 4.84 7.16 4.58 5.16 4.87 3.85

BaO 0.00 0.01 0.00 0.01 0.01 0.00 0.07 0.00 0.07 0.04 0.02 0.00 0.04 0.04

MgO 0.04 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.00 0.01 0.02 0.01 0.01

Fe203 0.15 0.06 0.03 0.11 0.08 0.12 0.09 0.26 0.33 0.28 0.30 0.27 0.28 0.26

SrO 0.00 0.00 0.00 0.00 0.00 0.08 0.01 0.10 0.14 0.00 0.01 0.01 0.02 0.14

TOTAL 100.29 98.96 99.62 100.27 99.95 99.88 99.58 99.67 99.88 99.85 99.95 99.45 99.84 99.74

.4
vi

Ion calculations based on 8 oxygens
Si^ 2.97^2.97 2.98 2.99 2.99 2.99 2.98 2.78 2.74 2.66 2.78 2.74 2.76 2.82

Al 1.02 1.04 1.01 1.02 1.02 1.01 1.03 1.22 1.26 1.34 1.21 1.26 1.23 1.18

K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.01 0.02 0.02 0.02 0.03

Na 0.98 0.97 0.99 0.97 0.98 0.98 0.95 0.75 0.72 0.64 0.74 0.72 0.74 0.77

Ca 0.02 0.03 0.02 0.01 0.01 0.01 0.02 0.22 0.23 034 0.22 0.25 0.23 0.18

Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00

Fe 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAISi(3)O(8)^0.00^0.00^0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.01 0.02 0.02 0.02 0.03

NaAISi(3)O(8) 0.98 0.97 0.99 0.97 0.98 0.98 0.95 0.75 0.72 0.64 0.74 0.72 0.74 0.77

CaAI(2)Si(2)O(8) 0.02 0.03 0.02 0.01 0.01 0.01 0.02 0.22 0.23 0.34 0.22 0.25 0.23 0.18

BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(Mg Fe Sr) 0.01 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.02 0.01 0.01 0.01 0.01 0.01

TOTAL 1.00 1.00 1.01 0.98 0.99 0.99 0.97 0.99 0.99 0.99 0.98 0.99 0.99 0.99



A^ndix B. Table B.2 Micro robe anal ses of seconda felds ars from the A'ax East and A'ax West its. continuedSample No.
Lithology

59A2 5
Sugarloaf

59A2 6 59A2 8 59A2 9 59A3 1 59A3 2 59A3 3 59A3 4 59A3 5 59A4 3 59A5 1 59A5 2 59A5 3 59A5 4
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf
diorite

Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
Alteration Albitic Albitic Albitic Albitic Albitic Albitic Albitic

diorite
Albitic

diorite
Albitic

diorite
Albitic

diorite
Albitic

diorite
Albitic

diorite
Albitic

diorite
AlbiticSiO2

Al203
62.19
23.47

61.08 62.10 64.37 62.39 61.85 62.02 61.80 63.28 67.91 63.39 57.64 61.60 62.53

K2O 0.34
24.19
0.35

23.70 22.19 23.53 23.90 23.40 23.91 22.91 20.22 22.80 11.64 23.72 23.27

Na2O 8.56
1.22 1.05 0.24 0.28 0.42 0.32 0.67 0.04 0.28 0.15 0.34 0.40

CaO 4.95
8.05
5.84

8.19
3.52

9.72
1.39

8.73
4.95

8.44 8.38 8.28 9.14 11.30 8.97 4.17 8.41 8.61 
BaO 0.00 0.04

5.31 5.06 5.34 3.17 0.65 4.19 14.09 5.40 4.72

MgO 0.01
0.03 0.00 0.08 0.07 0.02 0.06 0.06 0.00 0.07 0.00 0.02 0.07

Fe2O3 0.28
0.01
0.29

0.04
0.24

0.06
0.13

0.00
0.27

0.00
0.21

0.02 0.00 0.02 0.00 0.00 7.34 0.00 0.00
SrO 0.00 0.00 0.20 0.11 0.04

0.31 0.30 0.08 0.12 0.26 4.37 0.26 0.25
TOTAL 99.80 99.85

0.10 0.19 0.07 0.21 0.00 0.12 0.00 0.00 0.1299.24 99.03 100.23 100.15 99.80 100.09 99.54 100.24 100.07 99.40 99.75 99.96

'...71cr. Ion calculations based on 8 oxygens
Si
AI

2.76
1.23

2.72
1.27

2.78 2.86 2.76 2.74 2.76 2.74 2.81 2.96 2.80 2.70 2.74 2.78
K 0.02 0.02

1.25 1.16 1.23 1.25 1.23 1.25 1.20 1.04 1.19 0.64 1.25 1.22
Na 0.74 0.70

0.07 0.06 0.01 0.02 0.02 0.02 0.04 0.00 0.02 0.01 0.02 0.02
Ca 0.24

0.71 0.84 0.75 0.73 0.72 0.71 0.79 0.96 0.77 0.38 0.73 0.74
Ba 0.00

0.28
0.00

0.17 0.07 0.24 0.25 0.24 0.25 0.15 0.03 0.20 0.71 0.26 0.22
Mg 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.01

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.00 0.00
Sr 0.00

0.01
0.00

0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.15 0.01 0.01

0 8.00
0.01 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.008.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAISi(3)O(8)
NaAlSi(3)0(8)

0.02
0.74

0.02
0.70

0.07 0.06 0.01 0.02 0.02 0.02 0.04 0.00 0.02 0.01 0.02 0.02
CaAI(2)Si(2)O(8) 0.24 0.28

0.71 0.84 0.75 0.73 0.72 0.71 0.79 0.96 0.77 0.38 0.73 0.74
BaA1(2)Si(2)0(8) 0.00 0.00

0.17 0.07 0.24 0.25 0.24 0.25 0.15 0.03 0.20 0.71 0.26 0.22
(Mg Fe Sr) 0.01 0.01

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 0.99 1.00

0.02 0.01 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.67 0.01 0.010.95 0.97 1.00 1.00 0.99 0.99 0.98 0.99 0.99 1.09 1.00 0.99



A I - ndix B. Table B.2 Micro ^obe anal ses of secon • .^felds . s from the A'ax East and Ku West ts.^continued
Sample No.^J 59A5 5 59A5 6 59A6 1 59A6 2 59A6 3 59A6 4 59A6 6 31A1 1 3IAI 2 31A1 3 31A1 4 31A2 1 31A2 2 31A2 3

Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite

Alteration Albitic Albitic Albitic Albitic Albitic Albitic Albitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic

SiO2 59.53 59.88 62.29 61.53 60.11 61.52 65.03 67.49 66.99 67.39 67.45 67.33 68.06 67.58

Al203 25.53 24.68 23.50 24.10 25.22 23.82 21.53 20.20 20.28 20.50 20.42 20.44 20.42 20.55

K2O 0.24 0.31 0.32 0.26 0.30 0.28 0.27 0.19 0.16 0.20 0.17 0.19 0.16 0.21

Na2O 7.35 7.89 8.63 8.32 7.65 8.30 10.00 11.02 10.98 10.96 11.07 10.89 11.16 11.07

CaO 7.11 6.17 4.93 5.56 6.64 5.33 2.22 0.79 0.88 0.97 0.82 0.97 0.63 0.72

BaO 0.05 0.04 0.00 0.01 0.05 0.06 0.03 0.03 0.06 0.05 0.00 0.00 0.04 0.03

MgO 0.01 0.02 0.00 0.00 0.01 0.01 0.03 0.03 0.00 0.02 0.02 0.03 0.00 0.00

Fe2O3 0.28 0.22 0.27 0.25 0.22 0.30 0.05 0.03 0.05 0.08 0.03 0.10 0.03 0.12

SrO 0.00 0.07 0.00 0.09 0.09 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.04

TOTAL 100.10 99.28 99.94 100.11 100.28 99.63 99.20 99.79 99.40 100.17 99.98 99.95 100.51 100.32

Ion calculations based on 8 oxygens
Si^ 2.65^2.69 2.76 2.73 2.67 2.74 2.88 2.96 2.95 2.95 2.95 2.95 2.96 2.95

Al 1.34 1.31 1.23 1.26 1.32 1.25 1.13 1.04 1.05 1.06 1.05 1.06 1.05 1.06

K 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Na 0.64 0.69 0.74 0.72 0.66 0.72 0.86 0.94 0.94 0.93 0.94 0.93 0.94 0.94

Ca 0.34 0.30 0.23 0.26 0.32 0.25 0.11 0.04 0.04 0.05 0.04 0.05 0.03 0.03

Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fe 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAISi(3)O(8)^0.01^0.02^0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01

NaAISi(3)O(8) 0.64 0.69 0.74 0.72 0.66 0.72 0.86 0.94 0.94 0.93 0.94 0.93 0.94 0.94

CaAI(2)Si(2)O(8) 0.34 0.30 0.23 0.26 0.32 0.25 0.11 0.04 0.04 0.05 0.04 0.05 0.03 0.03

BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(Mg Fe Sr) 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01

TOTAL 0.99 1.00 1.00 1.00 0.99 0.99 0.98 0.99 0.99 0.99 0.99 0.98 0.98 0.98



Appendix B. Table B.2 Microprobe analyses of secondary feldspars from the Ajax East and Ajax West pits. (continued)
Sample No. 31 A2 5 31A31 31A3 2 3 1 A3 3 31A34 314 5 31A5 1 3 1 A5 2 31A5 3 31A5 5 31A61 31A6 2 3 1 A6 3 3 1 A7 1
Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic
SiO2 67.22 67.73 67.69 67.67 64.22 68.08 64.26 64.13 63.94 64.22 64.25 64.12 64.26 63.92

Al203 20.75 20.43 20.28 20.51 18.76 20.29 18.42 18.53 18.46 18.62 18.57 18.84 18.64 18.59
K2O 0.27 0.30 0.20 0.23 16.16 0.19 16.33 16.16 16.02 16.13 16.10 16.16 16.05 15.81
Na2O 10.90 11.13 11.02 10.99 0.25 11.15 0.20 0.18 0.18 0.22 0.24 0.23 0.21 0.22
CaO 0.78 0.58 0.75 0.72 0.03 0.61 0.00 0.03 0.01 0.02 0.04 0.00 0.00 0.00
BaO 0.01 0.00 0.02 0.06 0.52 0.02 0.40 0.68 0.80 0.80 0.41 0.53 0.50 0.89
MgO 0.01 0.02 0.02 0.01 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Fe2O3 0.02 0.15 0.12 0.10 0.17 0.01 0.06 0.11 0.02 0.03 0.06 0.10 0.03 0.05
StO 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 99.98 100.33 100.09 100.29 100.12 100.35 99.67 99.82 99.44 100.05 99.67 99.99 99.69 99.49

Ion calculations based on 8 oxygens
Si^ 2.94^2.96 2.96 2.95 2.98 2.97 2.99 2.98 2.99 2.98 2.99 2.98 2.99 2.98
Al 1.07 1.05 1.05 1.06 1.03 1.04 1.01 1.02 1.02 1.02 1.02 1.03 1.02 1.02
K 0.02 0.02 0.01 0.01 0.96 0.01 0.97 0.96 0.96 0.96 0.96 0.96 0.95 0.94
Na 0.93 0.94 0.93 0.93 0.02 0.94 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Ca 0.04 0.03 0.04 0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ba 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KA1Si(3)0(8)^0.02^0.02^0.01 0.01 0.96 0.01 0.97 0.96 0.96 0.96 0.96 0.96 0.95 0.94
NaAISi(3)O(8) 0.93 0.94 0.93 0.93 0.02 0.94 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
CaA1(2)Si(2)0(8) 0.04 0.03 0.04 0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02
(Mg Fe Sr) 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 0.98 0.99 0.98 0.98 0.99 0.98 0.99 0.99 0.99 0.99 0.99 0.99 0.98 0.98



Appendix B. Table B.2 Microprobe analyses of secondary feldspars from the Ajax East and Ajax West pits. (continued)
Sample No. 31A7 2 31A7 3 31A10 1 31A10 2 31A10 3 31A10 4 31A10 5 42B8 1 42B8 2 42B8 3 42B8 4 42B6 4 42B6 5 42B9 5
Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic
SiO2 64.41 64.06 63.60 66.04 60.36 64.18 65.99 68.29 68.65 68.52 68.02 68.55 68.33 67.69

Al203 18.62 18.70 18.40 21.56 11.81 18.71 20.05 20.03 20.43 20.26 20.05 19.91 19.95 19.93
K2O 15.95 15.88 15.61 0.23 2.16 16.27 5.77 0.13 0.18 0.20 0.13 0.18 0.10 0.23
Na2O 0.22 0.22 0.23 10.27 5.12 0.20 6.77 11.44 11.46 11.36 1135 11.35 11.45 11.17
CaO 0.00 0.00 0.39 1.98 6.04 0.02 0.74 0.29 0.26 0.36 0.35 0.27 0.26 030
BaO 0.59 0.88 1.00 0.01 0.13 0.56 0.51 0.01 0.00 0.03 0.00 0.00 0.00 0.00
MgO 0.01 0.00 0.45 0.01 7.05 0.00 0.01 0.01 0.02 0.00 0.01 0.00 0.00 0.00
Fe2O3 0.10 0.06 0.40 0.13 7.68 0.05 0.24 0.03 0.00 0.01 0.00 0.02 0.01 0.03
SrO 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00
TOTAL 99.89 99.80 100.07 100.35 100.36 99.99 100.09 100.25 101.00 100.74 99.91 100.31 100.10 9936

Ion calculations based on 8 oxygen
Si 2.99 2.98 2.96 2.89 2.78 2.98 2.95 2.98 2.97 2.97 2.97 2.99 2.98 2.98
Al 1.02 1.03 1.01 1.11 0.64 1.02 1.06 1.03 1.04 1.04 1.03 1.02 1.03 1.03
K 0.94 0.94 0.93 0.01 0.13 0.96 0.33 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Na 0.02 0.02 0.02 0.87 0.46 0.02 0.59 0.97 0.96 0.96 0.96 0.96 0.97 0.95
Ca 0.00 0.00 0.02 0.09 0.30 0.00 0.04 0.01 0.01 0.02 0.02 0.01 0.01 0.01
Ba 0.01 0.02 0.02 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.00 0.00 0.03 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe 0.00 0.00 0.01 0.00 0.27 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
O 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAlSi(3)0(8) 0.94 0.94 0.93 0.01 0.13 0.96 0.33 0.01 0.01 0.01 0.01 0.01 0.01 0.01
NaAlSi(3)0(8) 0.02 0.02 0.02 0.87 0.46 0.02 0.59 0.97 0.96 0.96 0.96 0.96 0.97 0.95
CaAI(2)Si(2)0(8) 0.00 0.00 0.02 0.09 0.30 0.00 0.04 0.01 0.01 0.02 0.02 0.01 0.01 0.01
BaAI(2)Si(2)O(8) 0.01 0.02 0.02 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Mg Fe Sr) 0.00 0.00 0.05 0.01 0.75 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 0.98 0.98 0.99 0.98 0.89 0.99 0.96 0.99 0.98 0.98 0.99 0.98 0.99 0.98



Appendix B. Table B.2 Microprobe analyses of secondary feldspars from the Ajax East and Ajax West pits. (continued)
Sample No. 42B9 6 42B11 1 42B2 4 42B2 5 42B5 1 42B5 2 42B5 3 42B9 5 42B9 6 42B9 7 42B9 8 57B8 13 57B8 14 57B8 15

Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf unknown unknown unknown
diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite

Alteration Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic

Si02 68.26 65.10 67.75 68.39 68.63 68.28 68.61 67.56 68.40 68.06 68.11 67.74 66.66 67.76

Al203 19.95 19.20 20.28 20.19 20.14 20.15 20.17 19.92 20.07 20.01 20.05 19.94 19.57 19.97

K20 0.09 9.57 0.06 0.22 0.10 0.16 0.08 0.13 0.09 0.08 0.15 0.09 5.32 1.66

Na20 11.36 4.78 11.32 11.55 11.40 11.23 11.52 11.30 11.25 11.41 11.43 11.44 8.01 10.60

CaO 0.26 0.07 0.84 0.18 0.28 0.36 0.29 0.22 0.31 0.29 0.26 0.25 0.13 0.17

BaO 0.00 0.27 0.00 0.02 0.00 0.02 0.05 0.02 0.04 0.00 0.03 0.00 0.25 0.05

MgO 0.02 0.02 0.05 0.02 0.00 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.01 0.00

Fe203 0.05 0.00 0.08 0.05 0.00 0.04 0.06 0.03 0.00 0.00 0.02 0.05 0.00 0.07

SrO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 99.98 99.00 100.37 100.62 100.55 100.24 100.79 99.19 100.18 99.84 100.06 99.52 99.95 100.27

o Ion calculations based on 8 oxygens
Si^ 2.98^2.98 2.96 2.97 2.98 2.98 2.98 2.98 2.98 2.98 2.98 2.97 2.97 2.97

Al 1.03 1.03 1.04 1.03 1.03 1.04 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03

K 0.01 0.56 0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.30 0.09

Na 0.96 0.42 0.96 0.97 0.96 0.95 0.97 0.97 0.95 0.97 0.97 0.97 0.69 0.90

Ca 0.01 0.00 0.04 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01

Ba 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fe 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAISi(3)O(8)^0.01^0.56^0.00 0.01 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.30 0.09

NaAlSi(3)O(8) 0.96 0.42 0.96 0.97 0.96 0.95 0.97 0.97 0.95 0.97 0.97 0.97 0.69 0.90

CaAI(2)Si(2)O(8) 0.01 0.00 0.04 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01

BaA1(2)Si(2)0(8) 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(Mg Fe Sr) 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.98 0.99 1.00 0.99 0.98 0.97 0.99 0.98 0.97 0.99 0.99 0.99 1.01 1.00



•anal ses of seconA I ndix B. Table B.2 Micro
Sample No.^57B8 16
Lithology^unknown
Alteration^Albitic
Si02^ 66.42^67.95
Ad203
^

19.30^20.09
K20
^

6.60^0.07
Na20
^

7.13^11.44
CaO
^

0.10^0.39
BaO
^

0.32^0.00
MgO
^

0.02^0.00
Fe203^ 0.03^0.02
SrO
^

0.00^0.00
TOTAL
^

99.92^99.97

Ion calculations based on 8 oxygens
Si^ 2.98^2.97
Al^ 1.02^1.04
K^ 0.38^0.00
Na^ 0.62^0.97
Ca^ 0.01^0.02
Ba^ 0.01^0.00
Mg^ 0.00^0.00
Fe^ 0.00^0.00
Sr^ 0.00^0.00
O^ 8.00^8.00

Calculations of end member proportions
KAlSi(3)0(8)^0.38^0.00
NaAISi(3)O(8)
^

0.62
^

0.97
CaA1(2)Si(2)0(8)

^
0.01
^

0.02
BaAI(2)Si(2)O(8)

^
0.01
^

0.00
(Mg Fe Sr)
^

0.00
^

0.00
TOTAL
^

1.01
^

0.99

57B7 2
^

57B7 3

unknown

Albitic

^

66.56^68.01^68.06^68.03^67.19^67.60^67.33

^

19.54^19.97^19.98^19.95^19.56^19.93^20.02

^

4.78^0.07^0.08^0.09^3.17^0.09^0.23

^

8.41^11.58^11.58^11.56^9.36^11.49^11.47

^

0.15^0.23^0.17^0.24^0.14^0.28^0.28

^

0.19^0.01^0.00^0.00^0.13^0.02^0.00

^

0.04^0.01^0.01^0.01^0.00^0.00^0.02

^

0.10^0.01^0.00^0.03^0.05^0.09^0.04

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

99.76^99.89^99.87^99.91^99.61^99.49^99.40

^

2.97^2.98^2.98^2.98^2.98^2.97^2.96

^

1.03^1.03^1.03^1.03^1.02^1.03^1.04

^

0.27^0.00^0.00^0.01^0.18^0.01^0.01

^

0.73^0.98^0.98^0.98^0.81^0.98^0.98

^

0.01^0.01^0.01^0.01^0.01^0.01^0.01

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

8.00^8.00^8.00^8.00^8.00^8.00^8.00

robe
57B7 1

unknown

Albitic
unknown

Albitic

57B7 4^57B7 5
^

57B7 6^57B5 11
^

57B5 12
unknown unknown unknown unknown unknown
Albitic^Albitic

^
Albitic^Albitic^Albitic

felds ars from the Ku East and Kax West its. continued

    

57B5 13
^

57B5 14
^

57B3 1
unknown unknown unknown
Albitic^Albitic

^
Albitic

^

63.39
^

65.32
^

67.73

^

18.73
^

19.22
^

20.34

^

16.02
^

9.84
^

0.07

^

0.32
^

4.65
^

11.42

^

0.01
^

0.15
^

0.35

^

0.76
^

0.37
^

0.05

^

0.00
^

0.00
^

0.00

^

0.05
^

0.10
^

0.15

^

0.00
^

0.00
^

0.00

^

99.28
^

99.65
^

100.11

57B3 2^57B3 3
unknown unknown

Albitic^Albitic

^

67.73
^

68.16

^

20.15
^

20.04

^

0.05
^

0.08

^

11.53
^

11.50

^

0.32
^

0.27

^

0.00
^

0.00

^

0.00
^

0.00

^

0.04
^

0.06

^

0.00
^

0.01

^

99.82
^

100.13

^

2.97^2.97^2.96^2.97^2.98

^

1.03^1.03^1.05^1.04^1.03

^

0.96^0.57^0.00^0.00^0.01

^

0.03^0.41^0.97^0.98^0.97

^

0.00^0.01^0.02^0.02^0.01

^

0.01^0.01^0.00^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00

^

0.00^0.00^0.01^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00

^

8.00^8.00^8.00^8.00^8.00

^

0.57^0.00^0.00^0.01

^

0.41^0.97^0.98^0.97

^

0.01^0.02^0.02^0.01

^

0.01^0.00^0.00^0.00

^

0.00^0.01^0.00^0.00

^

1.00^0.99^1.00^0.99

^

0.27^0.00^0.00^0.01^0.18^0.01^0.01^0.96

^

0.73^0.98^0.98^0.98^0.81^0.98^0.98^0.03

^

0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.00

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.01

^

0.01^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

1.01^1.00^0.99^1.00^0.99^1.00^1.01^1.00



Appendix B. Table B.2 Microprobe analyses of secondary feldspars from the Ajax East and Ajax West pits. (continued)
Sample No.^57B3 5^57B3 6^57B3 10^57B2 8^57B2 9^57B2 10^57132 11^57B2 12^57B2 13^57B2 14
Lithology^unknown^unknown^unknown^unknown^unknown^unknown^unknown^unknown^unknown^unknown
Alteration^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

57B1 8
unknown
Albitic

57B1 9
unknown
Albitic

57B1 10
unknown
Albitic

57B1 11
unknown
AlbiticSiO2 66.51 67.59 68.27 68.16 67.98 67.45 67.18 67.46 68.30 67.38 67.16 67.01 67.33 66.60

Al203 20.97 20.10 20.06 19.90 20.03 20.26 20.42 20.28 19.84 20.31 20.50 20.69 20.53 20.80
K2O 0.82 0.14 0.08 0.14 0.12 0.18 0.24 0.13 0.12 0.16 0.33 0.32 0.28 0.56Na2O 10.86 11.40 11.62 11.49 11.65 11.27 11.17 11.37 11.78 11.19 11.24 11.12 11.25 11.07CaO 0.36 0.32 0.24 0.21 0.25 0.53 0.48 0.52 0.08 0.41 0.51 0.47 0.35 0.41BaO 0.03 0.00 0.00 0.00 0.00 0.00 0.11 0.04 0.00 0.03 0.04 0.03 0.00 0.00
MgO 0.07 0.02 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.04 0.04 0.04 0.03 0.03Fe2O3 0.16 0.05 0.09 0.07 0.00 0.03 0.06 0.09 0.10 0.14 0.09 0.08 0.06 0.09
SrO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00TOTAL 99.77 99.63 100.36 99.97 100.03 99.74 99.67 99.90 100.22 99.66 99.91 99.77 99.84 99.58

;.0..^Ion calculations based on 8 oxygens
Si1,..) 2.93 2.97 2.97 2.98 2.97 2.96 2.95 2.96 2.98 2.96 2.95 2.94 2.95 2.93Al 1.09 1.04 1.03 1.03 1.03 1.05 1.06 1.05 1.02 1.05 1.06 1.07 1.06 1.08K 0.05 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03Na 0.93 0.97 0.98 0.97 0.99 0.96 0.95 0.97 1.00 0.95 0.96 0.95 0.96 0.95Ca 0.02 0.02 0.01 0.01 0.01 0.03 0.02 0.02 0.00 0.02 0.02 0.02 0.02 0.02Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00Mg 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00Fe 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00Sr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00

Calculations of end member proportions
KAISi(3)O(8) 0.05 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.03
NaAlSi(3)0(8) 0.93 0.97 0.98 0.97 0.99 0.96 0.95 0.97 1.00 0.95 0.96 0.95 0.96 0.95
CaAI(2)Si(2)O(8) 0.02 0.02 0.01 0.01 0.01 0.03 0.02 0.02 0.00 0.02 0.02 0.02 0.02 0.02
BaAI(2)Si(2)O(8) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Mg Fe Sr) 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.01
TOTAL 0.99 0.99 1.00 0.99 1.01 0.99 0.99 1.00 1.01 0.98 1.00 0.99 0.99 1.00



Appendix B. Table B.3 Microprobe analyses of primary pyroxenes from the Ajax East and Ajax West pits. For sample locations see Figure A.1 and A.2.
Sample No.
Lithology

Alteration

35B12 1
hybrid
diorite

Propylitic

35B12 2^35B12 3
hybrid^hybrid
diorite^diorite

Propylitic^Propylitic

35812 4
hybrid
diorite

Propylitic

35B12 5
hybrid
diorite

Propylitic

35B12 6
hybrid
diorite

Propylitic

3589 1
hybrid
diorite

Propylitic

35B9 2
hybrid
diorite

Propylitic

35B9 3
hybrid
diorite

Propylitic

35B9 4
hybrid
diorite

Propylitic

3586 1
hybrid
diorite

Propylitic

3586 2
hybrid
diorite

Propylitic

3586 3
hybrid
diorite

Propylitic

3585 5
hybrid
diorite

Propylitic Propylitic

38B1 1
hybrid
diorite

SiO2 53.81 53.66 53.82 53.65 53.22 52.73 52.91 53.06 52.60 53.64 53.57 53.48 53.46 51.60 51.22
Al203 0.33 0.51 0.49 0.58 0.88 1.06 0.67 0.84 1.62 0.44 0.64 0.57 0.49 2.49 2.07
TiO2 0.03 0.07 0.06 0.07 0.16 0.18 0.08 0.18 0.37 0.05 0.13 0.08 0.07 0.33 0.20
FeO 5.01 4.71 4.81 4.60 6.03 5.43 7.33 4.77 5.07 5.15 4.84 4.72 4.78 6.02 6.50
MnO 0.21 0.15 0.21 0.17 0.36 0.33 0.44 0.28 0.26 0.21 0.24 0.16 0.17 0.24 0.30
MgO 15.23 15.68 15.57 15.51 15.02 15.39 14.52 15.63 15.27 15.16 15.50 15.59 15.36 14.66 15.16
CaO 24.57 24.19 24.22 24.45 23.79 23.94 22.82 24.21 23.68 24.21 24.21 24.43 24.20 23.16 22.82
NaO 0.21 0.23 0.23 0.26 0.27 0.30 0.31 0.28 0.38 0.23 0.28 0.24 0.26 0.31 0.36
Cr2O3 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.05 0.00 0.02 0.12 0.00
NiO 0.00 0.00 0.00 0.02 0.00 0.01 0.02 0.01 0.00 0.00 0.03 0.05 0.02 0.00 0.03
TOTAL 99.41 99.20 99.41 99.30 99.74 99.37 99.11 99.26 99.25 99.11 99.50 99.33 98.82 98.92 98.66

FeO/MgO 0.33 0.30 0.31 0.30 0.40 0.35 0.51 0.31 0.33 0.34 0.31 0.30 0.31 0.41 0.43

Ion calculations based on 6 oxygens
Si^ 2.00^1.99 1.99 1.99 1.97 1.96 1.98 1.97 1.95 1.99 1.98 1.98 1.99 1.93 1.93
A1(IV) 0.01 0.01 0.01 0.01 0.03 0.04 0.02 0.03 0.05 0.01 0.02 0.02 0.01 0.07 0.07
Ca 0.98 0.96 0.96 0.97 0.95 0.95 0.92 0.96 0.94 0.96 0.96 0.97 0.97 0.93 0.92
Mg 0.84 0.87 0.86 0.86 0.83 0.85 0.81 0.87 0.85 0.84 0.86 0.86 0.85 0.82 0.85
Fe 0.16 0.15 0.15 0.14 0.19 0.17 0.23 0.15 0.16 0.16 0.15 0.15 0.15 0.19 0.21
Al(VI) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.04 0.02
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Na 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.03
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01
0 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Calculation of end member proportions
Mg(2)Si(2)0(6) 0.42 0.43 0.43 0.43 0.42 0.43 0.41 0.43 0.42 0.42 0.43 0.43 0.43 0.41 0.43
Fe(2)Si(2)0(6) 0.08 0.07 0.07 0.07 0.09 0.08 0.12 0.07 0.08 0.08 0.08 0.07 0.07 0.09 0.10
Ca(2)Si(2)0(6) 0.49 0.48 0.48 0.49 0.47 0.48 0.46 0.48 0.47 0.48 0.48 0.49 0.48 0.46 0.46
(Mn Ti AINaNi) 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.04 0.02 0.02 0.02 0.02 0.04 0.03
Total 0.99 0.99 0.98 0.98 0.98 0.99 0.98 0.99 0.97 0.98 0.98 0.99 0.98 0.97 0.99



Appendix B. Table B.3 Microprobe analyses of prim.^• oxenes from the Ajax East and A'ax West 'its. (continued)
Sample No.
Lithology

Alteration

38BI 2
hybrid
diorite

Propylitic

^

38B1 5^38B1 6

^

hybrid^hybrid

^

diorite^diorite

^

Propylitic^Propylitic

^

38B1 7^38B2 1

^

hybrid^hybrid

^

diorite^diorite

^

Propylitic^Propylitic

38B2 2
hybrid
diorite

Propylitic Propylitic

38B2 4
hybrid
diorite

38B3 1
hybrid
diorite

Propylitic Propylitic

38B3 2
hybrid
diorite

Propylitic

38B3 3
hybrid
diorite

Propylitic

38B4 1
hybrid
diorite

Propylitic

38B4 2
hybrid
diorite

24AI
hybrid
diorite

none^none

24A1 2
hybrid
diorite

none

24A1 3
hybrid
diorite

SiO2 51.41 51.62 50.96 51.15 52.40 50.72 51.27 51.26 52.01 50.72 51.61 51.69 51.90 52.84 53.22
Al203 2.28 2.19 3.05 2.68 1.50 2.32 2.21 2.66 1.97 2.91 2.37 2.39 1.78 1.20 0.75
TiO2 0.28 0.22 0.36 0.34 0.15 0.35 0.28 0.31 0.20 0.30 0.31 0.37 0.28 0.23 0.16
FeO 6.71 6.40 6.86 7.22 6.97 8.00 6.69 6.66 6.49 6.98 6.75 6.63 6.04 4.72 5.09
MnO 0.27 0.24 0.25 0.28 0.31 0.27 0.27 0.32 0.36 0.30 0.26 0.29 0.18 0.27 0.23
MgO 15.08 14.96 14.64 14.65 14.68 14.66 14.89 14.97 15.22 14.91 14.82 15.07 14.58 15.59 15.41
CaO 22.62 22.65 22.44 22.41 22.96 22.20 22.95 22.60 22.57 22.30 22.90 22.38 23.24 23.70 23.93
NaO 0.35 0.37 0.44 0.39 0.38 0.48 0.40 0.35 0.36 0.39 0.35 0.44 0.38 0.38 0.24
Cr2O3 0.02 0.36 0.15 0.10 0.07 0.06 0.01 0.04 0.04 0.03 0.04 0.04 0.03 0.00 0.05
NiO 0.03 0.00 0.07 0.00 0.01 0.00 0.00 0.02 0.00 0.02 0.00 0.00 0.01 0.03 0.00
TOTAL 99.04 99.01 99.22 99.23 99.44 99.06 98.96 99.19 99.21 98.85 99.40 99.30 98.44 98.95 99.09

FeO/MgO 0.44 0.43 0.47 0.49 0.47 0.55 0.45 0.44 0.43 0.47 0.46 0.44 0.41 0.30 0.33

Ion calculations based on 6 oxygens
Si^ 1.93^1.93 1.91 1.92 1.96 1.91 1.92 1.92 1.94 1.91 1.93 1.93 1.95 1.97 1.98
A1(IV) 0.07 0.07 0.09 0.08 0.04 0.09 0.08 0.08 0.06 0.09 0.07 0.07 0.05 0.04 0.02
Ca 0.91 0.91 0.90 0.90 0.92 0.90 0.92 0.91 0.90 0.90 0.92 0.89 0.94 0.94 0.95
Mg 0.84 0.83 0.82 0.82 0.82 0.82 0.83 0.83 0.85 0.84 0.83 0.84 0.82 0.86 0.85
Fe 0.21 0.20 0.22 0.23 0.22 0.25 0.21 0.21 0.20 0.22 0.21 0.21 0.19 0.15 0.16
A1(VI) 0.03 0.03 0.04 0.03 0.02 0.02 0.02 0.03 0.03 0.04 0.03 0.03 0.03 0.02 0.01
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Na 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
0 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Calculation of end member proportions
Mg(2)Si(2)O(6) 0.42 0.42 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.41 0.42 0.41 0.43 0.43
Fe(2)Si(2)O(6) 0.11 0.10 0.11 0.11 0.11 0.13 0.11 0.10 0.10 0.11 0.11 0.10 0.10 0.07 0.08
Ca(2)Si(2)O(6) 0.45 0.45 0.45 0.45 0.46 0.45 0.46 0.45 0.45 0.45 0.46 0.45 0.47 0.47 0.48
(Mn Ti AINaNi) 0.04 0.04 0.05 0.04 0.03 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.03 0.02
Total 0.98 0.97 0.97 0.97 0.98 0.99 0.98 0.97 0.98 0.98 0.98 0.97 0.97 0.98 0.98



A I I ndix B. Table B.3 Micro robe anal ses of rim oxenes from the A'ax East and A'ax West its. continued
Sample No.
Lithology

Alteration

24A1 4
hybrid
diorite
none

24A1 5^24A2 1
hybrid^hybrid
diorite^diorite
none^none

24A2 2^24A2
hybrid
diorite
none

3
hybrid
diorite
none

24A2 4
hybrid
diorite
none

24A3 1
hybrid
diorite
none

24A3 2
hybrid
diorite
none

24A3 3
hybrid
diorite
none

24A3 4
hybrid
diorite
none

24A4 1
hybrid
diorite
none

24A4 2
hybrid
diorite
none

24A4 3
hybrid
diorite
none

24A4 4
hybrid
diorite
none

24A4 5
hybrid
diorite
none

SiO2 52.86 52.94 51.92 51.90 52.43 51.29 53.21 53.06 52.30 53.17 50.17 50.09 50.40 50.20 50.22

Al203 1.23 1.24 1.84 1.91 1.53 1.99 0.93 0.98 1.39 0.71 3.16 3.27 3.11 3.11 3.07

TiO2 0.20 0.22 0.30 0.30 0.29 0.34 0.19 0.18 0.21 0.12 0.38 0.44 0.39 0.36 0.40

FeO 5.13 5.77 6.52 6.01 5.19 6.46 5.23 5.64 5.95 5.79 6.77 7.12 6.61 7.38 7.06

MnO 0.22 0.22 0.25 0.22 0.16 0.24 0.28 0.20 0.19 0.19 0.13 0.15 0.13 0.19 0.21

MgO 15.23 14.98 14.67 14.49 15.01 14.54 15.25 15.13 14.80 15.08 14.86 14.64 14.79 14.72 13.78

CaO 23.82 23.64 22.85 23.13 23.40 23.17 23.90 23.53 23.41 23.45 22.82 22.64 23.07 22.34 22.80

NaO 0.39 0.31 0.42 0.43 0.37 0.39 0.29 0.41 0.30 0.29 0.18 0.21 0.19 0.21 0.44
Cr2O3 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.01 0.06 0.00 0.00 0.00

NiO 0.00 0.02 0.00 0.00 0.00 0.02 0.02 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
TOTAL 99.10 99.33 98.77 98.39 98.40 98.43 99.29 99.13 98.57 98.81 98.55 98.62 98.68 98.51 97.97

FeO/MgO 0.34 0.39 0.44 0.41 0.35 0.44 0.34 0.37 0.40 0.38 0.46 0.49 0.45 0.50 0.51

Ion calculations based on 6 oxygens
Si^ 1.97^1.97 1.95 1.95 1.96 1.93 1.98 1.98 1.96 1.99 1.89 1.89 1.90 1.90 1.91
Al(IV) 0.03 0.03 0.05 0.05 0.04 0.07 0.02 0.03 0.04 0.01 0.11 0.11 0.10 0.10 0.09

Ca 0.95 0.94 0.92 0.93 0.94 0.94 0.95 0.94 0.94 0.94 0.92 0.92 0.93 0.90 0.93
Mg 0.85 0.83 0.82 0.81 0.84 0.82 0.84 0.84 0.83 0.84 0.84 0.82 0.83 0.83 0.78
Fe 0.16 0.18 0.21 0.19 0.16 0.20 0.16 0.18 0.19 0.18 0.21 0.23 0.21 0.23 0.22
Al(VI) 0.02 0.02 0.03 0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.03 0.04 0.03 0.04 0.05
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01
Na 0.03 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.02 0.02 0.01 0.02 0.01 0.02 0.03
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.01
0 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Calculation of end member proportions
Mg(2)Si(2)0(6)^0.42^0.42 0.41 0.41 0.42 0.41 0.42 0.42 0.41 0.42 0.42 0.41 0.42 0.41 0.39
Fe(2)Si(2)0(6) 0.08 0.09 0.10 0.09 0.08 0.10 0.08 0.09 0.09 0.09 0.11 0.11 0.10 0.12 0.11
Ca(2)Si(2)0(6) 0.48 0.47 0.46 0.47 0.47 0.47 0.48 0.47 0.47 0.47 0.46 0.46 0.47 0.45 0.46
(Mn Ti AINaNi) 0.03 0.03 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.02 0.03 0.04 0.03 0.03 0.05
Total 0.98 0.98 0.97 0.97 0.97 0.98 0.98 0.98 0.98 0.98 0.99 0.98 0.98 0.98 0.97



A ndix B. Table B.4 Micro i robe anal ses of seconda
Sample No.
Lithology

Alteration

Si02

Al203
TiO2
FeO
MnO
MgO
CaO
Na20
Cr203
NiO
TOTAL

g Ions calculated based on 6 oxygen
Si^ 2.00^2.01^2.00^2.00

ARIV)^0.00^0.00^0.00^0.00

Ca^ 0.97^0.95^0.96^0.97

Mg^ 0.82^0.82^0.81^0.85

Fe^ 0.16^0.16^0.18^0.14

Al(VI)^0.02^0.02^0.02^0.02

Mn^ 0.00^0.00^0.01^0.00

Na^ 0.02^0.03^0.03^0.03

Ni^ 0.00^0.00^0.00^0.00

Cr^ 0.00^0.00^0.00^0.00

Ti^ 0.00^0.00^0.00^0.00

O^6.00^6.00^6.00^6.00

Calculation of end member proportions
Mg(2)Si(2)O(6)^0.41^0.41^0.41^0.42

Fe(2)Si(2)O(6)^0.08^0.08^0.09^0.07

Ca(2)Si(2)0(6)^0.49^0.48^0.48^0.49

(Mn Ti AINaNi)^0.02^0.03^0.02^0.02

TOTAL^0.98^0.96^0.97^0.98

17A7 2^17A7 4
Sugarloaf^Sugarloaf

diorite^diorite
Albitic^Albitic

53.76 54.14
0.36 0.43
0.01 0.00
5.23 5.18
0.08 0.12

14.84 14.71
2434 23.84

0.32 0.39
0.00 0.00
0.01 0.00

98.94 98.82

17A7 5^17A7 7
Sugarloaf Sugarloaf

diorite^diorite
Albitic^Albitic

^

53.72^53.71

^

0.34^0.43

^

0.03^0.01

^

5.78^4.63

^

0.19^0.14

^

14.57^15.29

^

23.99^24.36

^

0.37^0.34

^

0.02^0.03

^

0.00^0.07

^

99.02^99.00

oxenes from the A ax East and A'ax Westits. Sam I le locations Fi! res. Al and A2.
17A4 2^17A4 4^17A4 6^17A4 7^8^17A4 9

Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf
diorite^diorite^diorite^diorite^diorite^diorite
Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

42B2 1
Sugarloaf

diorite
Albitic

42B2 2^42B2 3
Sugarloaf^Sugarloaf

diorite^diorite
Albitic^Albitic

42133 1
Sugarloaf

diorite
Albitic

54.06 53.80 53.54 54.15 53.79 53.94 54.58 54.63 54.31 54.19

0.29 0.40 0.37 0.34 0.39 0.33 0.24 0.22 0.16 0.33

0.03 0.02 0.04 0.00 0.01 0.00 0.00 0.00 0.01 0.05

4.09 4.73 5.48 3.93 4.48 4.15 3.79 3.43 4.12 3.78

0.07 0.10 0.15 0.13 0.14 0.12 0.08 0.02 0.09 0.14

15.72 15.37 14.85 15.85 15.39 15.77 16.03 16.39 15.90 16.36

24.49 24.36 24.38 24.66 24.32 24.59 25.07 25.22 24.97 24.71

0.25 0.34 0.28 0.24 0.35 0.28 0.19 0.17 0.16 0.24

0.06 0.01 0.02 0.00 0.00 0.00 0.00 0.02 0.01 0.00

0.00 0.00 0.01 0.02 0.01 0.00 0.00 0.02 0.00 0.00

99.07 99.12 99.11 99.34 98.87 99.18 99.98 100.11 99.72 99.80

2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 1.99

0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01

0.97 0.97 0.97 0.98 0.97 0.98 0.98 0.99 0.98 0.97

0.87 0.85 0.83 0.87 0.85 0.87 0.88 0.89 0.87 0.90

0.13 0.15 0.17 0.12 0.14 0.13 0.12 0.11 0.13 0.12

0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.00

0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.02 0.02 0.02 0.02 0.03 0.02 0.01 0.01 0.01 0.02

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

0.43 0.43 0.41 0.44 0.43 0.44 0.44 0.45 0.44 0.45

0.06 0.07 0.09 0.06 0.07 0.06 0.06 0.05 0.06 0.06

0.49 0.48 0.49 0.49 0.48 0.49 0.49 0.49 0.49 0.49

0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01

0.98 0.98 0.98 0.98 0.98 0.99 0.99 0.99 0.99 0.99



A ndix B. Table B.4 Micro robe anal ses of secon^oxenes from the A'ax East and A'ax West.its._ continued)
42B3 2 42B3 3^42B4 1^42B4 2^42B4 3^42B6 1^42B6 2^42B6 3^42B7 1^42B7 2^42B7 3^42B7 4^45A4 1^45A4 2

Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite

Alteration^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

SiO2^53.16^53.57^54.37^54.01^53.97^53.98^53.90^53.95^53.16^53.71^53.85^53.10^54.17^54.22

Al203^0.28^0.27^0.21^0.22^0.42^0.39^0.51^0.43^0.45^0.50^0.49^0.45^0.92^0.46

TiO2^ 0.04^0.04^0.00^0.02^0.05^0.07^0.02^0.01^0.00^0.07^0.05^0.04^0.11^0.08

FeO^ 4.33^6.26^3.46^4.67^4.45^4.51^4.70^4.53^4.78^5.14^5.05^4.93^4.91^4.27

MnO^ 0.09^0.18^0.07^0.08^0.14^0.12^0.15^0.13^0.14^0.08^0.12^0.13^0.31^0.24

MgO^ 15.64^14.48^16.44^15.76^16.06^15.87^15.44^15.53^15.39^15.22^15.18^15.35^15.52^16.40

CaO^ 24.76^24.48^25.23^24.97^24.58^24.69^25.10^24.75^24.48^24.63^24.83^24.37^23.34^23.78

Na2O^ 0.23^0.32^0.21^0.23^0.32^0.23^0.27^0.28^0.28^0.28^0.25^0.28^0.67^0.30

Cr2O3^0.00^0.00^0.00^0.03^0.00^0.02^0.02^0.00^0.00^0.01^0.03^0.00^0.04^0.01

NiO^ 0.06^0.06^0.01^0.00^0.00^0.02^0.03^0.02^0.00^0.00^0.00^0.00^0.01^0.00

TOTAL^98.60^99.66^100.00^100.00^100.00^99.89^100.13^99.63^98.69^99.63^99.85^98.65^99.99^99.75

Ions calculated based on 6 oxygen
Si^ 1.99^1.99^1.99^1.99^1.98^1.99^1.98^1.99^1.99^1.99^1.99^1.99^1.99^1.99

Al(IV)^0.01^0.01^0.01^0.01^0.02^0.01^0.02^0.01^0.02^0.01^0.01^0.02^0.01^0.01

Ca^ 0.99^0.98^0.99^0.99^0.97^0.97^0.99^0.98^0.98^0.98^0.98^0.98^0.92^0.94

Mg^ 0.87^0.80^0.90^0.87^0.88^0.87^0.85^0.86^0.86^0.84^0.84^0.86^0.85^0.90

Fe^ 0.14^0.20^0.11^0.14^0.14^0.14^0.15^0.14^0.15^0.16^0.16^0.15^0.15^0.13

Al(VI)^0.00^0.01^0.00^0.00^0.00^0.00^0.01^0.01^0.01^0.01^0.01^0.00^0.03^0.01

Mn^ 0.00^0.01^0.00^0.00^0.00^0.00^0.01^0.00^0.01^0.00^0.00^0.00^0.01^0.01

Na^ 0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.02^0.05^0.02

Ni^ 0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

Cr^ 0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

Ti^ 0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

O^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00

Calculation of end member proportions
Mg(2)Si(2)O(6)^0.44^0.40^0.45^0.43^0.44^0.44^0.42^0.43^0.43^0.42^0.42^0.43^0.43^0.45

Fe(2)Si(2)O(6)^0.07^0.10^0.05^0.07^0.07^0.07^0.07^0.07^0.08^0.08^0.08^0.08^0.08^0.07

Ca(2)Si(2)O(6)^0.50^0.49^0.50^0.49^0.48^0.49^0.50^0.49^0.49^0.49^0.49^0.49^0.46^0.47

(Mn Ti AINaNi)^0.01^0.02^0.01^0.01^0.02^0.01^0.02^0.02^0.02^0.02^0.02^0.02^0.05^0.02

TOTAL^1.00^0.99^1.00^1.00^0.99^0.99^0.99^0.99^0.99^0.99^0.99^0.99^0.96^0.98

' I .

Sample No.
Lithology



Appendix B. Table B.4 Microprobe analyses of secondary pyroxenes from the Ajax East and Ajax West pits. (continued) 
Sample No.^45A4 3^45A5 4^45A6 1^45A6 2^45A6 3^45A7 1^45A7 2^45A7 3^45A7 4^45A7 5^45A8 I^45A8 2^45A8 3^45A8 4Lithology^

Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^dioriteAlteration^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^AlbiticSiO2^54.24^54.16^53.37^53.45^54.33^53.78^53.87^53.26^53.89^53.81^54.30^53.86^54.06^53.97

Al203^0.58^0.52^0.55^1.01^0.62^0.64^0.36^0.62^0.67^0.78^0.68^0.35^0.74^0.63TiO2^ 0.07^0.09^0.10^0.17^0.07^0.12^0.04^0.12^0.11^0.12^0.12^0.04^0.08^0.08FeO^ 4.37^3.95^6.43^4.40^3.89^4.34^4.35^6.56^4.39^3.97^4.22^4.16^4.07^3.98MnO^ 0.26^0.24^0.27^0.24^0.27^0.24^0.22^0.42^0.27^0.26^0.20^0.24^0.24^0.24MgO^ 16.10^16.24^15.60^15.77^16.22^16.17^16.30^15.15^16.11^16.16^16.09^16.46^16.01^16.56CaO^ 24.12^24.32^22.70^24.03^24.18^24.07^24.43^22.78^24.23^23.95^24.04^24.27^24.17^24.27Na2O^ 0.37^0.38^0.32^0.47^0.39^0.40^0.25^0.41^0.39^0.42^0.35^0.27^0.35^0.35Cr2O3^0.06^0.07^0.01^0.05^0.07^0.05^0.01^0.05^0.08^0.09^0.00^0.00^0.05^0.05NiO^ 0.03^0.00^0.00^0.00^0.00^0.00^0.04^0.02^0.00^0.00^0.00^0.00^0.00^0.01TOTAL^100.20^99.96^99.35^99.59^100.04^99.81^99.86^99.38^100.15^99.57^100.00^99.65^99.78^100.15

Ions calculated based on 6 oxygens
Si^ 1.99^1.99^1.99^1.97^1.99^1.98^1.98^1.98^1.98^1.98^1.99^1.98^1.99^1.98Al(IV)^0.01^0.01^0.02^0.03^0.01^0.02^0.02^0.02^0.02^0.02^0.01^0.02^0.01^0.02Ca^ 0.95^0.96^0.90^0.95^0.95^0.95^0.96^0.91^0.95^0.95^0.94^0.96^0.95^0.95Mg^ 0.88^0.89^0.87^0.87^0.89^0.89^0.89^0.84^0.88^0.89^0.88^0.90^0.88^0.90Fe^ 0.13^0.12^0.20^0.14^0.12^0.13^0.13^0.20^0.14^0.12^0.13^0.13^0.13^0.12Al(VI)^0.01^0.01^0.01^0.02^0.02^0.01^0.00^0.01^0.01^0.02^0.02^0.00^0.02^0.00Mn^ 0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01^0.01Na^ 0.03^0.03^0.02^0.03^0.03^0.03^0.02^0.03^0.03^0.03^0.03^0.02^0.03^0.03Ni^ 0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00Cr^ 0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00Ti^ 0.00^0.00^0.00^0.01^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.000^ 6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00^6.00

Calculation of end member proportions
Mg(2)Si(2)O(6)^0.44^0.44^0.43^0.43^0.44^0.44^0.45^0.42^0.44^0.44^0.44^0.45^0.44^0.45Fe(2)Si(2)O(6)^0.07^0.06^0.10^0.07^0.06^0.07^0.07^0.10^0.07^0.06^0.07^0.06^0.06^0.06Ca(2)Si(2)O(6)^0.47^0.48^0.45^0.48^0.47^0.48^0.48^0.46^0.48^0.47^0.47^0.48^0.48^0.48(Mn Ti AINaNi)^0.03^0.02^0.02^0.03^0.03^0.02^0.01^0.03^0.02^0.03^0.03^0.01^0.03^0.02TOTAL^0.98^0.98^0.99^0.98^0.98^0.99^1.00^0.98^0.98^0.98^0.98^1.00^0.98^0.99



Appendix B. Table B.4 Microprobe analyses of secondary pyroxenes
from the A'ax East and A'ax West 'its. continued)
Sample No. 45A8 5 59A3 7 59A2 11 59A2 12 59A2 13 59A7 12 59A7 13 59A1 10

Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
diorite diorite diorite diorite diorite diorite diorite diorite

Alteration Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic

5102 53.85 52.71 52.96 53.48 53.44 54.33 52.64 52.63

Al203 0.59 0.88 0.52 0.77 0.84 0.77 1.08 0.76
TiO2 0.07 0.13 0.07 0.10 0.12 0.08 0.22 0.18
FeO 4.09 6.46 6.13 7.00 7.20 6.07 7.23 6.90
MnO 0.25 0.16 0.16 0.20 0.20 0.16 0.22 0.21
MgO 16.13 14.64 14.87 14.48 14.07 14.63 14.21 14.26
CaO 24.25 23.52 23.78 23.50 22.52 22.52 22.95 23.01
Na2O 0.31 0.44 0.35 0.47 0.48 0.42 0.56 0.45
Cr2O3 0.00 0.00 0.01 0.00 0.01 0.02 0.04 0.00
NiO 0.00 0.02 0.02 0.02 0.00 0.03 0.03 0.02
TOTAL 99.53 98.97 98.88 100.02 98.89 99.03 99.17 98.42

Ions calculated based on 6 oxygens
Si^ 1.99^1.97 1.98 1.98 2.00 2.02 1.97 1.98
Al(IV) 0.02 0.03 0.02 0.02 0.00 0.00 0.03 0.02
Ca 0.96 0.94 0.95 0.93 0.90 0.90 0.92 0.93
Mg 0.89 0.82 0.83 0.80 0.79 0.81 0.79 0.80
Fe 0.13 0.20 0.19 0.22 0.23 0.19 0.23 0.22
Al(VI) 0.01 0.01 0.01 0.02 0.04 0.03 0.02 0.02
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Na 0.02 0.03 0.03 0.03 0.04 0.03 0.04 0.03
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
O 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00

Calculation of end member proportions
Mg(2)Si(2)O(6)^0.44^0.41^0.42 0.40 0.39 0.41 0.40 0.40
Fe(2)Si(2)O(6) 0.06 0.10 0.10 0.11 0.11 0.09 0.11 0.11
Ca(2)Si(2)O(6) 0.48 0.47 0.48 0.47 0.45 0.45 0.46 0.47
(Mn Ti AINaNi) 0.02 0.03 0.02 0.03 0.04 0.04 0.04 0.03
TOTAL 0.99 0.98 0.99 0.98 0.96 0.95 0.97 0.97



A -̂ndix B. Table B.5 Micro robe anal ses of e 'idote from the A .ax East and A'ax West • its. Sam 'le locations Fi^res. Al and A2.
Sample No. 33A5 2 33A5 3 33A7 1 33A7 2 33A7 3 33A9 2 33A1 1 1 33A1 1 3 33Al2 1 33Al2 3 33Al2 4 33Al2 5 35B2 1 35B2 2 35B7 1 35B7 2
Lithology Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf hybrid hybrid hybrid hybrid

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic
SiO2 36.94 36.99 36.80 37.03 36.78 36.57 36.88 36.40 36.77 36.60 37.14 36.77 37.75 37.67 36.51 36.25

Al203 21.57 21.38 21.56 21.42 21.55 20.61 21.61 22.73 22.10 20.95 22.25 22.86 27.71 27.71 21.14 20.69
TiO2 0.01 0.07 0.09 0.03 0.05 0.01 0.02 0.04 0.08 0.58 0.00 0.03 0.01 0.04 0.01 0.02
FeO 14.25 14.10 14.69 14.62 14.88 15.61 14.37 12.79 13.72 14.51 13.68 13.02 6.92 6.99 14.51 15.07
MnO 0.02 0.07 0.25 0.04 0.24 0.00 0.01 0.04 0.07 0.03 0.01 0.06 0.07 0.26 0.13 0.19
MgO 0.00 0.01 0.05 0.00 0.05 0.00 0.01 0.03 0.04 0.03 0.00 0.02 0.04 0.08 0.00 0.00
CaO 22.79 23.11 22.26 23.11 21.85 22.94 23.16 23.33 22.95 23.02 23.20 23.13 23.27 23.22 22.43 21.94
Na2O 0.00 0.01 0.00 0.00 0.01 0.00 0.02 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Cr2O3 0.01 0.02 0.03 0.00 0.00 0.01 0.00 0.02 0.00 0.06 0.00 0.04 0.00 0.00 0.04 0.00
NiO 0.01 0.00 0.02 0.00 0.00 0.04 0.00 0.00 0.00 0.04 0.01 0.00 0.00 0.02 0.04 0.00

TOTAL 95.61 95.76 95.75 96.25 95.42 95.79 96.06 95.41 95.72 95.83 96.29 95.95 95.77 96.00 94.82 94.17

Ion calculations based on 13 oxygens
Si 3.24 3.24 3.23 3.23 3.23 3.23 3.22 3.18 3.21 3.21 3.22 3.19 3.16 3.15 3.23 3.24
AI 2.23 2.20 2.23 2.20 2.23 2.14 2.22 2.34 2.27 2.17 2.27 2.34 2.73 2.73 2.21 2.18
Fe 1.04 1.03 1.08 1.07 1.09 1.15 1.05 0.93 1.00 1.07 0.99 0.94 0.48 0.49 1.07 1.13
Mn 0.00 0.01 0.02 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.02 0.01 0.01
Mg 0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.00
Ti 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00
Ca 2.14 2.17 2.09 2.16 2.06 2.17 2.17 2.18 2.15 2.17 2.16 2.15 2.09 2.08 2.13 2.10
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00



A.• • - ndix B. Table B.5 Micro s robe anal ses of e idote from the kax East and A'ax West
17A1 7
Sugarloaf
diorite
Albitic

17A1 8^17A1 9^17A1 10^35A1 1^35A1 2^35A1 3^35A3 7^35A3 8^35A3 9^45A2 1^45A2 3^45A2 4
Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloaf^Sugarloafdiorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^diorite^dioriteAlbitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

37.89 37.03 37.29 37.23 37.73 37.48 37.80 37.36 37.44 37.48 37.50 37.05 36.67
23.97 23.81 22.15 23.13 26.42 24.40 26.11 23.40 24.84 26.19 25.00 26.80 26.08
0.02 0.04 0.00 0.00 0.06 0.03 0.07 0.33 0.01 0.06 0.02 0.00 0.06

11.14 11.87 13.50 12.17 8.78 11.05 9.21 12.04 10.50 9.09 2.58 2.31 3.12
0.31 0.67 0.01 0.18 0.03 0.18 0.00 0.00 0.08 0.05 0.01 0.11 0.04
0.06 0.06 0.00 0.03 0.01 0.02 0.01 0.03 0.04 0.04 3.96 2.75 2.68

21.46 21.42 22.69 22.26 23.02 23.03 22.28 23.07 23.09 23.15 23.30 23.27 23.05
0.31 0.01 0.02 0.01 0.00 0.00 0.00 0.01 0.02 0.01 0.02 0.04 0.03
0.00 0.01 0.00 0.01 0.03 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.03

95.16 94.92 95.66 95.03 96.08 96.20 95.48 96.26 96.03 96.07 92.42 92.33 91.77

3.26 3.21 3.25 3.24 3.18 3.20 3.20 3.21 3.19 3.17 3.20 3.16 3.16
2.43 2.44 2.27 2.37 2.62 2.46 2.61 2.37 2.50 2.61 2.52 2.69 2.65
0.80 0.86 0.98 0.88 0.62 0.79 0.65 0.86 0.75 0.64 0.18 0.16 0.22
0.02 0.05 0.00 0.01 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.01 0.00
0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.50 0.35 0.34
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00
1.98 1.99 2.12 2.07 2.08 2.11 2.02 2.12 2.11 2.10 2.13 2.12 2.13
0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00 13.00

Sample No.^35B5 2^35B5 3^17A1 6
Lithology^hybrid^hybrid^Sugarloaf

diorite^diorite^diorite
Alteration^Propylitic Propylitic Albitic
SiO2^36.83^36.72^37.09
Al203^23.75^24.13^22.96
TiO2^0.07^0.05^0.03
FeO^11.25^10.34^12.38
MnO^0.03^0.09^0.08
MgO^0.01^0.02^0.03
CaO^23.19^22.44^22.82
NaO^0.00^0.02^0.00
Cr2O3^0.00^0.00^0.00
NiO^0.00^0.00^0.01

....

.,-.; TOTAL^95.15^93.80^95.39

Ion calculations based on 13 oxygens
Si^3.19^3.20^3.22
Al^2.43^2.48^2.35
Fe^0.82^0.75^0.90
Mn^0.00^0.01^0.01
Mg^0.00^0.00^0.00
Ti^0.00^0.00^0.00
Ca^2.15^2.10^2.12
Na^0.00^0.00^0.00
Cr^0.00^0.00^0.00
0^13.00^13.00^13.00



Appendix B Table B.5 Microprobe anases of epid
Sample No.^59A7 9^59A7 10 59A7 11 31A7 6
Lithology^Sugarloaf Sugarloaf Sugarloaf Sugarloaf

diorite^diorite^diorite^diorite
Alteration^Albitic^Albitic^Albitic^Propylitic
SiO2^37.02^36.85^35.86^37.42
Al203^22.75^23.38^22.11^24.16
TiO2^0.01^0.04^0.02^0.04
FeO^12.99^12.55^12.96^10.71
MnO^0.07^0.24^0.07^0.14
MgO^0.01^0.05^0.06^0.04
CaO^22.90^22.68^22.86^22.52
NaO^0.00^0.01^0.02^0.02
Cr2O3^0.01^0.00^0.03^0.00
NiO^0.06^0.08^0.00^0.01

ote from the Ajax East and Ajax West pits. (continued) 
31A7 7^31A7 8^31A1 6^57B2 6^57B2 7^57B5 6^57B5 7^57B5 8^57B6 1^57B6 2^57B6 3^57B6 4
Sugarloaf Sugarloaf Sugarloaf unknown unknown unknown unknown unknown unknown unknown unknown unknown
diorite^diorite^diorite
Propylitic Propylitic Propylitic Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic

^

38.48
^

36.73
^

37.05
^

36.79
^

36.90
^

37.39
^

37.50
^

37.20
^

37.25
^

37.13
^

37.91
^

37.27

^

23.63
^

21.44
^

24.34
^

23.54
^

21.58
^

25.16
^

25.92
^

25.31
^

25.54
^

23.94
^

23.37
^

23.87

^

0.01
^

0.03
^

0.03
^

0.00
^

0.05
^

0.04
^

0.01
^

0.01
^

0.00
^

0.03
^

0.00
^

0.03

^

10.97^13.90
^

10.69
^

11.16
^

13.39
^

9.55
^

8.15
^

9.24
^

9.47
^

11.64
^

11.75
^

11.51

^

0.07
^

0.01
^

0.18
^

0.06
^

0.06
^

0.10
^

0.04
^

0.11
^

0.28
^

0.00
^

0.01
^

0.00

^

0.05
^

0.02
^

0.30
^

0.01
^

0.04
^

0.03
^

0.28
^

0.05
^

0.04
^

0.01
^

0.02
^

0.00

^

21.90
^

22.67
^

22.61
^

22.05
^

22.59
^

22.91
^

22.80
^

22.70
^

22.62
^

23.00
^

22.04
^

22.85

^

0.45
^

0.00
^

0.02
^

0.01
^

0.00
^

0.00
^

0.01
^

0.03
^

0.02
^

0.03
^

0.47
^

0.01

^

0.04
^

0.00
^

0.09
^

0.02
^

0.00
^

0.02
^

0.00
^

0.03
^

0.04
^

0.04
^

0.00
^

0.00

^

0.00
^

0.00
^

0.07
^

0.01
^

0.03
^

0.00
^

0.00
^

0.01
^

0.00
^

0.00
^

0.04
^

0.03

TOTAL
^

95.84^95.87^93.99
^

95.05^95.60^94.79^95.38^93.66^94.66^95.20^94.70^94.69^95.24^95.82^95.62^95.57

Ion calculations based on 13 oxygens
Si^3.21^3.19^3.19^3.22^3.29^3.24^3.19^3.23^3.25^3.20^3.20^3.19

^

2.33^2.38^2.31^2.45^2.38^2.23^2.47^2.43^2.24^2.54^2.60^2.56

^

0.94^0.91^0.96^0.77^0.78^1.03^0.77^0.82^0.99^0.68^0.58^0.66

^

0.01^0.02^0.01^0.01^0.01^0.00^0.01^0.00^0.00^0.01^0.00^0.01

^

0.00^0.01^0.01^0.00^0.01^0.00^0.04^0.00^0.01^0.00^0.04^0.01

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

2.13^2.10^2.18^2.08^2.01^2.14^2.08^2.07^2.13^2.10^2.08^2.09

^

0.00^0.00^0.00^0.00^0.08^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

0.00^0.00^0.00^0.00^0.00^0.00^0.01^0.00^0.00^0.00^0.00^0.00

^

13.00^13.00^13.00^13.00^13.00^13.00^13.00^13.00^13.00^13.00^13.00^13.00

Al
Fe
Mn
Mg
Ti
Ca
Na
Cr
0

^

3.18
^

3.20
^

3.26
^

3.21

^

2.57
^

2.43
^

2.37
^

2.42

^

0.68
^

0.84
^

0.85
^

0.83

^

0.02
^

0.00
^

0.00
^

0.00

^

0.01
^

0.00
^

0.00
^

0.00

^

0.00
^

0.00
^

0.00
^

0.00

^

2.07
^

2.12
^

2.03
^

2.11

^

0.00
^

0.01
^

0.08
^

0.00

^

0.00
^

0.00
^

0.00
^

0.00

^

13.00
^

13.00
^

13.00
^

13.00



A^ndix B Table B.6 Micro robe anal sis of chlorite from the A'ax East and A'ax West 'its. Sam .le locations Fi es. Al and A2.
Sample No. 45A1 2 45A3 1 45A3 2 45A3 3 45A8 6 45A8 7 45A8 8 49B6 2 49B6 3 49B6 4 49B6 5 49B6 7 31A8 1 31A8 2 31A8 3 31A8 4
Litholgy Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf.

Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite
Alteration Potassic Potassic Potassic Potassic Potassic Potassic Potassic Albitic Albitic Albitic Albitic Albitic Propylitic Propylitic Propylitic Propylitic

SiO2 28.00 28.79 28.86 28.17 29.08 27.97 29.94 28.94 29.37 29.17 29.57 29.10 26.94 27.82 27.96 27.45

Al203 17.91 17.92 18.12 17.86 17.79 18.29 1738 17.29 17.17 17.11 16.81 17.29 18.74 18.04 18.31 18.53
TiO2 0.06 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.00 0.02 0.04 0.02 0.01 0.00

FeO 18.03 16.53 16.49 15.96 16.00 15.14 14.96 16.76 16.61 16.52 16.73 17.09 22.63 20.03 20.38 20.94
MnO 0.22 0.24 0.11 0.15 0.21 0.28 0.21 0.11 0.07 0.08 0.16 0.11 0.25 0.14 0.15 0.17
MgO 20.77 22.34 22.42 22.42 22.82 22.72 22.65 23.05 22.99 22.96 22.00 22.40 17.23 19.72 19.26 18.34
CaO 0.03 0.01 0.00 0.03 0.06 0.02 0.05 0.06 0.03 0.07 0.10 0.16 0.00 0.03 0.02 0.03
Na2O 0.05 0.02 0.03 0.06 0.08 0.08 0.12 0.02 0.05 0.06 0.06 0.06 0.04 0.04 0.01 0.05
TOTAL 85.09 85.85 86.03 84.65 86.05 84.50 85.30 86.24 86.31 85.98 85.44 86.22 85.86 85.83 86.11 85.52

FeO/MgO 0.87 0.74 0.74 0.71 0.70 0.67 0.66 0.73 0.72 0.72 0.76 0.76 1.31 1.02 1.06 1.14

Ion calculations based on 36 (0,0H)
Si 5.48 5.64 5.65 5.45 5.69 5.39 5.79 5.69 5.77 5.72 5.77 5.73 5.41 5.53 5.57 5.46
Al 4.13 4.14 4.18 4.07 4.10 4.15 3.96 4.01 3.98 3.95 3.87 4.01 4.44 4.22 4.30 4.34
Ti 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Fe 2.95 2.71 2.70 2.58 2.62 2.44 2.42 2.76 2.73 2.71 2.73 2.81 3.80 3.33 3.40 3.48
Mn 0.04 0.04 0.02 0.02 0.03 0.05 0.03 0.02 0.01 0.01 0.03 0.02 0.04 0.02 0.03 0.03
Mg 6.06 6.52 6.55 6.46 6.66 6.52 6.52 6.76 6.74 6.71 6.40 6.58 5.16 5.84 5.72 5.44
Ca 0.01 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.03 0.00 0.01 0.00 0.01
Na 0.02 0.01 0.01 0.02 0.03 0.03 0.04 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.02
OH 19.50 18.50 18.28 19.82 18.23 19.93 18.97 18.08 17.97 18.35 18.96 18.12 18.97 18.79 18.49 19.22



A^ndix B Table B.6 Micro robe anal sis of chlorite from A'ax East and A'ax West its. continued)
Sample No. 31A6 7 31A6 8 31A6 9 31A11 1 31A11 2 3 1A1 1 3 3 1A1 1 4 31A11 5 31A11 6 31A5 6 31A5 7 31A5 8 31A3 6 31A3 7 31A3 8 31A3 9

Litholgy Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf. Sugarloaf.
Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite Diorite

Alteration Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic Propylitic

Si02 27.30 27.35 27.44 26.52 27.05 27.83 27.21 26.91 27.46 27.73 27.04 27.70 27.21 27.67 28.22 28.74

Al203 17.88 18.57 18.53 19.11 18.29 18.40 18.45 18.41 18.30 18.11 18.54 17.72 17.63 17.75 18.15 17.30

TiO2 0.00 0.00 0.02 0.02 0.00 0.01 0.00 0.00 0.01 0.02 0.00 0.03 0.00 0.02 0.02 0.02

FeO 22.57 21.38 20.81 21.85 19.63 19.61 20.85 21.13 21.66 20.41 22.08 21.34 20.92 20.10 18.51 19.94

MnO 0.22 0.19 0.19 0.18 0.23 0.22 0.18 0.27 0.23 0.17 0.15 0.22 0.19 0.17 0.16 0.18

MgO 17.51 18.67 18.56 17.70 17.93 19.18 18.06 17.72 18.17 19.00 17.40 18.38 17.43 18.89 20.33 18.44

CaO 0.02 0.02 0.02 0.02 0.02 0.01 0.04 0.03 0.01 0.00 0.00 0.01 0.02 0.04 0.05 0.04

Na20 0.05 0.00 0.01 0.03 0.06 0.06 0.07 0.05 0.06 0.04 0.04 0.04 0.09 0.07 0.06 0.08

TOTAL 85.55 86.18 85.58 85.42 83.21 85.32 84.86 84.51 85.91 85.48 85.26 85.43 83.50 84.71 85.51 84.73

FeO/MgO 1.29 1.15 1.12 1.23 1.10 1.02 1.15 1.19 1.19 1.07 1.27 1.16 1.20 1.06 0.91 1.08

Ion calculations based on 36 (0,0H)
Si 5.47 5.48 5.46 5.29 5.24 5.49 5.38 5.31 5.50 5.50 5.39 5.51 5.31 5.44 5.55 5.64

Al 4.22 4.39 4.34 4.50 4.17 4.28 4.30 4.28 4.32 4.23 4.35 4.16 4.06 4.12 4.21 4.00

Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fe 3.78 3.58 3.46 3.65 3.18 3.24 3.45 3.49 3.63 3.39 3.68 3.55 3.41 3.31 3.05 3.27

Mn 0.04 0.03 0.03 0.03 0.04 0.04 0.03 0.04 0.04 0.03 0.03 0.04 0.03 0.03 0.03 0.03

Mg 5.23 5.58 5.50 5.27 5.18 5.64 5.32 5.21 5.43 5.62 5.17 5.45 5.07 5.54 5.96 5.39

Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01

Na 0.02 0.00 0.00 0.01 0.02 0.02 0.03 0.02 0.03 0.02 0.02 0.02 0.03 0.03 0.02 0.03

OH 19.33 18.50 19.14 19.42 21.70 19.34 19.97 20.40 18.83 19.22 19.62 19.36 21.50 20.08 19.03 20.00



Appendix B Table B.6 Microprobe analysis of chlorite from the Ajax East and Ajax West pits. (continued) 
Sample No.^57B1 5^57B2 1^57B2 2^57B5 2^57B5 3^57135 5^57B8 1^57138 2^57B8 3^57B8 4^57138 5^57B8 6^57B8 7^57B3 7^57B3 8^57B3 9Litholgy^unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown unknown
Alteration^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic^Albitic
Si02^27.64^28.14^28.08^28.41^28.40^28.72^27.96^27.73^27.47^28.83^28.18^27.95^28.48^28.22^27.80^27.61
Al203^16.65^17.48^18.28^18.58^18.20^18.00^17.96^18.49^18.69^17.84^18.36^18.47^18.07^17.01^17.67^17.90TiO2^0.04^0.03^0.05^0.00^0.01^0.00^0.01^0.01^0.00^0.00^0.00^0.01^0.00^0.03^0.02^0.02FeO^18.35^16.01^16.28^15.70^15.44^15.07^14.78^14.69^14.10^15.34^16.20^16.24^16.50^17.94^18.18^18.54MnO^0.14^0.20^0.24^0.25^0.26^0.24^0.24^0.24^0.25^0.25^0.26^0.27^0.22^0.27^0.20^0.24MgO^18.93^21.30^21.45^21.59^21.87^21.94^21.71^22.49^22.60^21.05^21.74^21.57^21.08^19.39^19.54^19.91CaO^0.05^0.07^0.05^0.41^0.02^0.01^0.06^0.05^0.04^0.07^0.05^0.03^0.04^0.03^0.05^0.05Na20^0.11^0.08^0.11^0.03^0.06^0.06^0.06^0.07^0.08^0.05^0.05^0.06^0.04^0.11^0.12^0.09TOTAL^81.90^83.31^84.54^84.98^84.25^84.04^82.80^83.77^83.22^83.44^84.84^84.59^84.43^82.97^83.59^84.37

Fe0/Mg0^0.97^0.75^0.76^0.73^0.71^0.69^0.68^0.65^0.62^0.73^0.75^0.75^0.78^0.93^0.93^0.93

Ion calculations based on 36 (0,0H)
Si^5.26^5.38^5.43
Al^3.74^3.94^4.17
Ti
^

0.01^0.00
^

0.01
Fe^2.92^2.56

^
2.63

Mn^0.02^0.03
^

0.04
Mg^5.38^6.07

^
6.19

Ca^0.01^0.01
^

0.01
Na^0.04^0.03

^
0.04

OH
^

23.01^21.30
^

19.97

^

5.50^5.46^5.50^5.29^5.30^5.21^5.49^5.46^5.41^5.50^5.41^5.37^5.38

^

4.24^4.12^4.06^4.01^4.16^4.18^4.01^4.20^4.21^4.11^3.85^4.02^4.11

^

0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00^0.00

^

2.54^2.48^2.41^2.34^2.35^2.24^2.44^2.63^2.63^2.66^2.88^2.94^3.02

^

0.04^0.04^0.04^0.04^0.04^0.04^0.04^0.04^0.04^0.04^0.04^0.03^0.04

^

6.24^6.26^6.26^6.13^6.40^6.39^5.98^6.28^6.22^6.07^5.54^5.63^5.79

^

0.09^0.00^0.00^0.01^0.01^0.01^0.02^0.01^0.01^0.01^0.01^0.01^0.01

^

0.01^0.02^0.02^0.02^0.02^0.03^0.02^0.02^0.02^0.02^0.04^0.04^0.04

^

19.43^20.21^20.39^21.74^20.70^21.24^21.05^19.62^19.90^20.08^21.81^21.17^20.35



A I^ndix B. Table B.7 Micro robe anal ses of sca  II lite from the A'ax East and A'ax West its. Sam ile locations in Fi es. Al and A2.
Sample No. 49B2 1 49B2 2 49B2 3 49133 1 49B5 1 49B5 2 49135 3 49B7 1 49B7 2 49B7 3 49)37 4 49B8 1 49B8 2 49B8 3
Lithology hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite
SiO2 55.67 55.65 55.19 55.06 55.72 55.93 55.35 55.88 55.17 55.30 55.80 55.44 55.35 55.46

Al203 23.12 23.19 22.99 23.28 23.25 23.12 22.98 23.19 23.44 23.25 23.23 23.29 23.09 23.06
Fe2O3 0.12 0.07 0.11 0.13 0.09 0.08 0.09 0.13 0.11 0.08 0.11 0.13 0.06 0.11
MgO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
CaO 6.43 6.68 6.46 6.73 6.64 6.51 6.50 6.44 6.76 6.39 6.54 6.65 6.30 6.41
Na2O 10.06 9.98 9.81 9.72 9.76 9.95 9.67 9.99 9.77 9.97 9.90 9.85 9.96 9.92
K2O 1.00 0.98 1.02 0.97 1.16 1.17 1.18 0.99 0.96 1.01 1.09 1.07 0.96 1.06
Cl 3.59 3.48 3.67 3.47 3.66 3.63 3.58 3.90 3.62 3.65 3.61 3.75 3.53 3.56
0=C1 0.81 0.79 0.83 0.79 0.83 0.82 0.81 0.88 0.82 0.83 0.81 0.85 0.80 0.80
TOTAL 99.98 100.03 99.24 99.37 100.27 100.39 99.35 100.51 99.82 99.66 100.28 100.19 99.24 99.59

Ion calculations based on 24 oxygens
Si^ 7.59^7.59 7.58 7.56 7.58 7.60 7.60 7.57 7.54 7.56 7.59 7.55 7.60 7.59
Al 3.72 3.73 3.72 3.77 3.73 3.70 3.72 3.70 3.77 3.75 3.72 3.74 3.73 3.72
Fe+3 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 2.66 2.64 2.61 2.59 2.57 2.62 2.57 2.63 2.59 2.64 2.61 2.60 2.65 2.63
Ca 0.94 0.98 0.95 0.99 0.97 0.95 0.96 0.94 0.99 0.94 0.95 0.97 0.93 0.94
K 0.17 0.17 0.18 0.17 0.20 0.20 0.21 0.17 0.17 0.18 0.19 0.19 0.17 0.18
Cl 0.87 0.85 0.90 0.85 0.89 0.88 0.87 0.94 0.88 0.89 0.87 0.91 0.86 0.87
O 23.13 23.15 23.10 23.15 23.11 23.12 23.13 23.06 23.12 23.11 23.13 23.09 23.14 23.13



Appendix B. Table B.7 Microprobe analyses of scapolite from the Ajax East and Ajax West pits.
continued).

Sample No. 49B8 4 49B9 1 49B9 2 49B9 3 49B9 4 49B10 1 491310 2 491310 3
Lithology hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid

diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite
SiO2 55.52 56.26 55.77 55.66 55.59 55.70 55.33 55.77

Al203 23.16 22.93 23.11 23.21 23.27 22.90 23.14 22.86
Fe2O3 0.06 0.19 0.09 0.16 0.20 0.11 0.09 0.15
MgO 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00
CaO 6.54 6.38 6.43 6.41 6.42 6.29 6.52 6.40
Na2O 9.85 9.99 10.04 10.05 9.93 9.96 9.82 9.99
K2O 1.05 1.10 1.04 1.03 0.96 1.09 1.06 1.07
CI 3.64 3.66 3.67 3.80 3.59 3.72 3.76 3.62
0=C1 0.82 0.83 0.83 0.86 0.81 0.84 0.85 0.82
TOTAL 99.82 100.52 100.14 100.31 99.94 99.77 99.73 99.86

Ion calculations based on 24 oxygens
Si^ 7.58^7.63 7.59 7.57 7.58 7.61 7.56 7.61
Al 3.73 3.66 3.71 3.72 3.74 3.69 3.73 3.68
Fe+3 0.01 0.02 0.01 0.02 0.02 0.01 0.01 0.02
Mg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 2.61 2.63 2.65 2.65 2.62 2.64 2.60 2.65
Ca 0.96 0.93 0.94 0.93 0.94 0.92 0.95 0.94
K 0.18 0.19 0.18 0.18 0.17 0.19 0.18 0.19
CI 0.89 0.88 0.89 0.92 0.87 0.91 0.92 0.88
O 23.11 23.12 23.11 23.08 23.13 23.09 23.08 23.12



A I^ndix B. Table B.8 Micro irobe anal ses of rehnite, from A'ax East and A'ax West its. Sam le locations in Fi es A.1 and A.2.
Sample No.
Lithology

Alteration

33A10 3
Sugarloaf

diorite
Propylitic

33A11 2
Sugarloaf

diorite
Propylitic

38135 1
Hybrid
diorite

Propylitic

38135 4
Hybrid
diorite

Propylitic

38B5 5
Hybrid
diorite.

Propylitic

38B5 6
Hybrid
diorite

Propylitic

38B5 4
Hybrid
diorite

Propylitic

59A4 1
Sugarloaf

diorite
Albitic

59A4 2
Sugarloaf

diorite
Albitic

38B5 7
Hybrid
diorite

Propylitic

38B5 8
Hybrid
diorite

Propylitic

38B5 9
Hybrid
diorite

Propylitic

38B5 10
Hybrid
diorite

Propylitic

38B5 11
Hybrid
diorite

Propylitic

38B5 12
Hybrid
diorite

Propylitic
SiO2 43.97 43.22 41.79 42.27 42.43 42.66 42.27 43.29 43.63 43.18 42.87 43.07 43.35 43.36 42.84

Al203 23.87 23.92 22.54 22.40 23.12 23.89 22.40 23.99 23.71 22.85 23.05 23.41 23.95 23.62 23.45
TiO2 0.02 0.08 0.25 1.12 0.12 0.05 1.12
FeO 0.62 1.04 2.27 1.57 1.80 0.92 1.57 - - - - -
Fe2O3 - - 0.56 0.78 1.95 2.03 1.43 1.45 0.55 1.28
MnO 0.08 0.02 0.02 0.04 0.05 0.00 0.04 - - - - -
MgO 0.01 0.01 0.05 0.08 0.26 0.00 0.08 0.05 0.02 0.09 0.23 0.02 0.04 0.00 0.10
CaO 26.79 27.03 26.60 26.48 26.48 26.41 26.48 27.10 26.95 27.04 26.94 26.42 24.69 26.79 26.65
Na2O 0.02 0.03 0.01 0.01 0.01 0.07 0.01 0.00 0.00 0.01 0.00 0.05 0.09 0.09 0.04
K2O - 0.00 0.03 0.01 0.00 0.13 0.74 0.01 0.02
BaO - - 0.00 0.01 0.04 0.00 0.00 0.00 0.01 0.05
Cr203 0.00 0.01 0.02 0.07 0.01 0.03 0.07 - - - -
NiO 0.01 0.02 0.02 0.03 0.05 0.05 0.03 - - -
TOTAL 95.38 95.38 93.57 94.07 94.34 94.07 94.07 95.00 95.14 95.16 95.13 94.54 94.32 94.44 94.41

Si 6.03 6.53 6.50 6.51 6.52 6.53 6.51 6.55 6.59 6.56 6.51 6.56 6.60 6.59 6.53
Al 3.86 4.26 4.13 4.07 4.18 4.31 4.07 4.27 4.22 4.09 4.13 4.20 4.29 4.23 4.22
Ti 0.00 0.01 0.03 0.13 0.01 0.01 0.13
Fe2+ 0.07 0.13 0.30 0.20 0.23 0.12 0.20 - - - -

Fe3+ - - - 0.06 0.09 0.22 0.23 0.16 0.17 0.06 0.15
Mn 0.01 0.00 0.00 0.00 0.01 0.00 0.00 - - - - -
Mg 0.00 0.00 0.01 0.02 0.06 0.00 0.02 0.01 0.00 0.02 0.05 0.00 0.01 0.00 0.02
Ca 3.94 4.38 4.43 4.37 4.36 4.33 4.37 4.39 4.36 4.40 4.38 4.31 4.02 4.36 4.35
Na 0.01 0.01 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.03 0.03 0.01
K 0.00 0.01 0.00 0.00 0.03 0.14 0.00 0.00
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.01 0.00 0.00 0.01
Ni 0.00 0.00 0.00 0.00 0.01 0.01 0.00
OH 4.23 4.67 6.67 6.10 5.81 6.05 6.10 5.04 4.89 4.90 4.94 5.54 5.76 5.64 5.69



A • • - ndix B. Table B.8 Micro s robe anal ses of rehnite, from Kax East and Kax West s its. continued)
Sample No.
Lithology

Alteration

17A1 1
Sugarloaf

diorite
Albitic

17A1 2
Sugarloaf

diorite
Albitic

17A1 3
Sugarloaf

diorite
Albitic

17A1 4
Sugarloaf

diorite
Albitic

17A1 5
Sugarloaf

diorite
Albitic

17A2 1
Sugarloaf

diorite
Albitic

17A2 2
Sugarloaf

diorite
Albitic

^

17A2 3^17A2 4

^

Sugarloaf^Sugarloaf

^

diorite^diorite

^

Albitic^Albitic

17A2 5
Sugarloaf

diorite
Albitic

17A2 6
Sugarloaf

diorite
Albitic

17A2 7
Sugarloaf

diorite
Albitic

17A2 8
Sugarloaf

diorite
Albitic

17A3 1
Sugarloaf

diorite
Albitic

17A3 2
Sugarloaf

diorite
AlbiticSiO2 42.81 42.73 42.38 42.67 42.88 42.88 43.28 43.02 42.79 42.42 42.53 42.19 42.35 43.33 42.97

Al203 23.90 23.93 23.86 23.62 23.71 24.02 24.49 24.12 24.12 24.07 24.27 24.06 23.93 23.88 24.07TiO2 - - - -
FeO - - - - - -Fe203 0.89 0.96 1.01 1.15 0.94 0.49 0.26 0.44 0.51 0.74 0.46 0.48 0.74 1.12 0.89MnO - - - - - - - -MgO
CaO

0.00 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.0027.04 27.48 26.77 27.36 27.17 27.19 27.58 26.95 27.38 27.31 26.96 27.26 26.78 27.37 27.72Na2O 0.02 0.03 0.02 0.01 0.01 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.04 0.02 0.03K2O 0.00 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.03 0.01 0.00 0.01

7:,
,c,

BaO
Cr2O3
NiO

0.00

-

0.02 0.00

-

0.05

-

0.02 0.00
-

-

0.00

-

0.07 0.07 0.01
-

-

0.05

-

0.00 0.02
-

-

0.03

-

0.00

-TOTAL 94.65 95.17 94.07 94.87 94.76 5.40 4.33 5.38 5.08 5.43 5.72 94.03 93.87 95.73 95.69
94.60 95.67 94.62 94.92 94.57 94.28

Si
Al
Ti

6.51
4.28

6.48
4.27

6.49
4.30

6.49
4.24

6.52
4.25

6.52
4.30

6.50
4.34

6.53
4.31

6.49
4.31

6.46
4.32

6.48
4.36

6.46
4.34

6.49
4.32

6.52
4.23

6.48
4.28

- -Fe2+
Fe3+
Mn

0.10 0.11 0.12
-

0.13
-

0.11 0.06
-

0.03
-

0.05 0.06 0.08
-

0.05 0.06 0.09
-

0.13
-

0.10

Mg
Ca
Na
K
Ba
Cr

0.00
4.41

.01
0.00
0.00

0.00
4.46
0.01
0.00
0.00

0.00
4.39
0.01
0.00
0.00

0.00
4.46
0.00
0.00
0.00
-

0.00
4.42
0.00
0.00
0.00

0.00
4.43
0.01
0.00
0.00

0.00
4.44
0.00
0.00
0.00

0.00
4.38
0.00
0.00
0.00

0.00
4.45
0.01
0.00
0.00

0.00
4.46
0.00
0.00
0.00

0.00
4.40
0.00
0.00
0.00
-

0.00
4.47
0.00
0.01
0.00

0.00
4.40
0.01
0.00
0.00

0.00
4.41
0.01
0.00
0.00

0.00
4.48
0.01
0.00
0.00

Ni



A^endix B. Table B.8 Micro i robe anal ses of s rehnite, from A'ax East and A
.ax West its. continued

Sample No.
Lithology

Alteration

17A3 3
Sugarloaf

diorite
Albitic

17A3 4
Sugarloaf

diorite
Albitic

17A3 5
Sugarloaf

diorite
Albitic

17A3 8
Sugarloaf

diorite
Albitic

17A5 1
Sugarloaf

diorite
Albitic

17A5 2
Sugarloaf

diorite
Albitic

17A5 3
Sugarloaf

diorite
Albitic

^

17A5 5^17A5 4

^

Sugarloaf^Sugarloaf

^

diorite^diorite

^

Albitic^Albitic

17A5 6
Sugarloaf

diorite
Albitic

17A6 1
Sugarloaf

diorite
Albitic

17A6 2
Sugarloaf

diorite
Albitic

17A6 3
Sugarloaf

diorite
Albitic

17A6 4
Sugarloaf

diorite
Albitic

17A6 5
Sugarloaf

diorite
AlbiticSiO2 42.82 42.97 39.95 42.69 42.75 42.13 42.93 42.97 42.95 43.17 42.93 42.89 42.00 42.60 43.04Al203

TiO2
24.29 24.16 25.21

-
24.07 24.28 24.49

-
24.30 23.89 24.41 24.37 24.03 24.07 24.15 23.77 24.41

FeO - - - - - -Fe2O3
MnO

0.48 0.82 1.19 0.96 0.55 0.34 0.62 1.11 0.25 0.27 0.68 0.67 1.15 0.92 0.35- - - - - - - -MgO
CaO

0.00 0.00 1.92 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.02 0.01 0.0127.55 26.71 25.53 27.45 26.86 27.28 27.34 27.08 27.38 26.99 27.19 27.45 26.83 27.10 27.31Na2O 0.01 0.02 0.00 0.01 0.02 0.01 0.00 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.03K2O
BaO

0.01 0.01 0.00 0.00 0.01 0.02 0.00 0.02 0.00 0.02 0.01 0.01 0.00 0.01 0.00
N
c-_,
o Cr2O3

0.05 0.02 0.00
-

0.03 0.00 0.00
-

0.00 0.03 0.00
-

0.00 0.04 0.05
-

0.01
-

0.03 0.05

Ni0 - - - - - - - -TOTAL 95.26 94.72 93.80 95.25 94.48 94.28 95.26 95.11 95.00 94.84 94.90 95.16 94.17 94.45 95.19

Si
Al
Ti

6.48
4.33

6.52
4.32
-

6.15
4.57

6.47
4.30

6.50
4.35
-

6.43
4.41

6.49
4.33

6.51
4.26
-

6.50
4.35
-

6.53
4.34

6.51
4.29

6.49
4.29
-

6.43
4.36

6.50
4.27

6.50
4.34

Fe2+
- -Fe3+

Mn
Mg
Ca
Na
K
Ba
Cr

0.05

0.00
4.46
0.00
0.00
0.00
.

0.09

0.00
4.34
0.01
0.00
0.00

0.14
-
0.44
4.21
0.00
0.00
0.00

0.11

0.00
4.45
0.00
0.00
0.00
.

0.06

0.00
4.38
0.01
0.00
0.00

0.04
-
0.00
4.46
0.00
0.00
0.00

0.07

0.00
4.43
0.00
0.00
0.00
..

0.13

0.00
4.39
0.00
0.00
0.00

0.03
-
0.00
4.44
0.00
0.00
0.00

0.03

0.00
4.37
0.01
0.00
0.00
_

0.08

0.00
4.42
0.00
0.00
0.00

0.08
-
0.00
4.45
0.01
0.00
0.00

0.13
-
0.00
4.40
0.00
0.00
0.00

0.11

0.00
4.43
0.00
0.00
0.00

0.04
-
0.00
4.42
0.01
0.00
0.00

Ni



A^nclix B. Table B.9 Micro robe anal ses of um -11 *te from AUx West and Ku East its. Sam i le locations in Fi!^es A.1 and A.2.Sample No. 42B9 1 42B9 2 42B9 3 42B9 4 42B1 6 42B1 7 42B10 1 42B10 2 42B10 3 42B10 4 17A3 5 17A3 6 17A3 7 42B1 ILithology Sugarloaf
diorite

Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf Sugarloaf
Alteration Albitic

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite dioriteAlbitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic Albitic AlbiticSiO2 36.94 37.31 37.57 37.41 37.62 37.63 37.85 37.87 38.08 37.69 39.95 37.38 37.87
Al203 27.58 26.69 26.54 27.11 26.82 27.20 26.06 27.37 26.79 26.39 25.21 26.33 26.15 27.27TiO2 - - - 0.02Fe2O3
MnO

1.39 1.62 1.99 1.14 2.58 1.99 1.51 1.51 1.56 1.56 1.19 1.63 2.07 1.02
0.05MgO 2.81 3.14 3.26 3.16 3.09 3.17 3.34 3.17 3.02 3.59 1.92 3.63 3.40 3.32CaO 23.16 23.33 23.44 23.25 23.79 23.68 23.03 23.63 23.44 23.96 25.53 23.69 23.42 23.43Na2O 0.06 0.04 0.02 0.05 0.01 0.03 0.03 0.05 0.04 0.02 0.00 0.03 0.04 0.03K2O 0.00 0.01 0.00 0.02 0.01 0.02 0.06 0.00 0.03 0.03 0.00 0.00 0.01Cr202

NiO - - - - - -
0.06
0.00TOTAL 91.98 92.15 92.84 92.16 93.92 93.79 91.87 93.62 92.97 93.24 93.80 92.68 92.43 93.06

Si
Al
Ti

6.16
5.42

6.23
5.26

6.33
5.27

6.24
5.33

6.41
5.39

6.40
5.45

6.30
5.11

6.41
5.46

6.40
5.31

6.37
5.26

6.78
5.04

6.29
5.22

6.27
5.17

6.37
5.40

Fe3+
Mn

0.17 0.20 0.25 0.14 0.33 0.25 0.19 0.19 0.20 0.20 0.15 0.21 0.26
0.00
0.13

Mg
Ca
Na
K
Cr

0.70
4.14
0.02
0.00

0.78
4.18
0.01
0.00

0.82
4.23
0.01
0.00

0.78
4.16
0.02
0.00

0.78
4.34
0.00
0.00

0.80
4.31
0.01
0.00

0.83
4.10
0.01
0.01

0.80
4.29
0.02
0.00

0.76
4.22
0.01
0.01

0.90
4.34
0.01
0.01

0.49
4.64
0.00
0.00

0.91
4.27
0.01
0.00

0.85
4.21
0.01
0.00

0.01
0.83
4.22
0.01

Ni 0.01

OH 8.92 8.76 0.00
8.05 8.73 6.92 7.04 9.02 7.20 7.89 7.63 7.02 8.21 8.49 7.79



Appendix B. Table B.9 Microprobe analyses of pumpellyite from Ajax West and Ajax East pits.
(continued)
Sample No.
Lithology

Alteration

42B1 2
Sugarloaf

diorite
Albitic

42B1 3
Sugarloaf

diorite
Albitic

42B1 4
Sugarloaf

diorite
Albitic

42B1 5
Sugarloaf

diorite
Albitic

57B8 8
unknown

Albitic

57B8 9
unknown

Albitic

57B8 10
unknown

Albitic

57B8 11
unknown

Albitic
SiO2 37.82 37.82 37.31 37.47 37.47 37.28 39.90 37.08
Al203 27.69 26.62 26.21 26.21 26.65 25.91 25.93 26.18
TiO2 0.02 0.02 0.00 0.01 0.00 0.03 0.00 0.00
Fe2O3 0.75 1.33 2.13 2.06 6.75 2.99 2.30 3.14
MnO 0.05 0.06 0.04 0.08 0.05 0.07 0.06 0.04
MgO 2.83 3.55 2.98 3.50 0.79 2.84 2.40 2.55
CaO 23.59 23.16 23.49 23.55 22.95 22.53 21.22 23.01
Na2O 0.05 0.04 0.03 0.01 0.01 0.15 1.08 0.02
K2O
Cr202 0.03 0.00 0.00 0.00 0.01 0.00 0.00 0.01ts..)^NiOotv

0.03 0.00 0.00 0.01 0.00 0.00 0.05 0.05
TOTAL 92.86 92.60 92.19 92.90 94.68 91.79 92.96 92.09

Si 6.34 6.34 6.25 6.32 6.49 6.22 6.68 6.22
Al 5.47 5.25 5.17 5.21 5.44 5.10 5.12 5.17
Ti 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fe3+ 0.09 0.17 0.27 0.26 0.88 0.38 0.29 0.40
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 0.71 0.89 0.74 0.88 0.21 0.71 0.60 0.64
Ca 4.24 4.16 4.22 4.26 4.26 4.03 3.81 4.13
Na 0.02 0.01 0.01 0.00 0.00 0.05 0.35 0.01
K 0.00 0.00 0.00 0.00
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
OH 7.99 8.27 8.73 7.99 6.15 9.14 7.86 8.85



A^ndix B. Table B.10 Micro • robe anal ses of zeolite from the A'ax East^'t. Sam s le locations in Fi re A2.
Sample No. 49132 4 49B2 5 49B2 6 49B2 7 49B3 2 49B3 3 49B3 4 49133 5 49B3 6 49134 1 49B4 2 49134 3
Lithology hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid hybrid

diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite diorite
Alteration Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite Scapolite
SiO2 61.87 62.63 60.77 61.10 60.98 61.38 60.41 58.26 60.53 62.04 60.41 61.31
Al203 15.06 15.16 15.45 15.03 15.91 15.90 14.90 15.84 15.77 15.73 15.79 15.45
Fe2O3 0.01 0.02 0.00 0.04 0.05 0.04 0.00 0.00 0.00 0.04 0.02 0.03
MgO 1.65 1.75 1.46 1.69 1.68 1.57 1.65 1.35 1.65 1.58 1.60 1.60
CaO 3.97 4.05 4.43 4.01 4.20 4.36 4.18 4.36 4.16 4.43 4.39 4.34
Na2O 0.25 0.27 0.39 0.36 0.28 0.29 0.25 0.35 0.25 0.28 0.28 0.22
K2O 1.37 1.29 1.25 1.35 1.41 1.42 1.11 1.48 1.40 1.31 1.27 1.15
Total 84.19 85.18 83.75 83.59 84.52 84.96 82.54 81.74 83.75 85.40 83.76 84.11

Ion calculations based on 72 oxygens
Si^ 21.12^21.52 20.72 20.79 20.91 21.12 20.39 19.65 20.63 21.39 20.60 20.92

N
Al 6.70 6.65 6.54 6.48 6.50 6.63 6.45 6.66 6.51 6.65 6.60 6.57

0^Fe3+c...) 0.67 0.66 0.68 0.65 0.77 0.78 0.79 0.66 0.64 0.67 0.73 0.71
Mg 0.84 0.90 0.74 0.86 0.86 0.80 0.83 0.68 0.84 0.81 0.81 0.81
Ca 1.45 1.49 1.62 1.46 1.54 1.61 1.51 1.58 1.52 1.64 1.60 1.59
Na 0.16 0.18 0.26 0.24 0.19 0.20 0.16 0.23 0.17 0.18 0.18 0.15
K 0.60 0.56 0.54 0.59 0.62 0.63 0.48 0.64 0.61 0.58 0.55 0.50
(OH 2O) 36.01 33.98 36.97 37.27 35.43 34.53 39.34 41.12 36.97 33.59 36.97 36.19



Table B.11 Standards used for analyzing feldspar, pyroxene,
chlorite, scapolite, prehnite and pumpellyite.
Standard Ref. Standard Mineral Element
number
S105 Albite Na
S028 Orthoclase K
S101 Anorthite Al
S246 Aegirine Fe
S101 Anorthite Ca
S028 Orthoclase Si
S379 Diopside Mg
S274 Strontianite Sr
S016 Barite^' Ba
S246 Aegirine Na
S379 Diopside Mg
S379 Diopside Ca
S222 Chromite Cr
S379 Diopside Si
S013 Rutile Ti
S007 Grossularite Al
S246 Aegirine Fe
S245 Pyroxene Mn
S241 Olivine Ni



APPENDIX C. METAL AND SULPHUR ANALYSES

Appendix C contains a scatterplot matrix correlation diagram of log (base 10) transformed metal data and
a table of metal and sulphur analyses of drill core and grab samples that occur on the Ajax East pit 940 metre level
and the Ajax West pit 860 metre level. Sample locations are shown in Figures A.1 and A.2.
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Figure C.1 Scatterplot matrix correlation diagram of log (base 10) transformed metal assay data from the Ajax
East and Ajax West pits. Copper, gold and sulphur have positive correlations. Iron and vanadium have a positive
correlation. Sulphur and vanadium have an exclusive correlation. Correlations are seen better in untransformed
data, Figure 5.4.
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ndix D. Table D. I Metal anal ses of drill core from the Anx East and A'ax Westits.

CROSS-
SECTION NO.

DRILL
HOLE NO.

INTERVAL
FROM^TO
(metres)^(metres)

NORTHING
(metres)

EASTING
(metres)

ELEVATION
(metres)

ROCK
TYPE

Cu
(ppm)

Pb
(ppm)

Zn

(PPrn)

Ag Fe
(%)

Mo
(ppm)

V
(ppm)

Mn
(ppm)

Mg
(%)

S
(%)

Au
(ppb)

AEP5.0N 87-32 21 33 4713.4 5951.4 940 BRXX 3422 -4 27 -0.4 3.39 5 146 261 3.82 0.39 308
87-51 18.9 24 4766.3 5955.4 940 DIOR 485 -4 20 -0.4 1.39 7 99 159 2.05 0.04 68
87-31 9 21 4740.5 6001.4 940 DIOR 3544 -4 13 -0.4 1.56 8 127 169 1.74 1.43 240
88-04 3 15 4703.5 6067.4 940 QZLP 674 -4 25 -0.4 2.55 -2 119 309 2.65 0.13 34

AEP7.0N 87-55 42 54 4863.2 5890.6 940 MGPP 306 -4 14 -0.4 2.05 2 127 289 1.72 0.02 34
87-56 54 66 4848.8 5915.6 940 ALBT 3291 -4 18 -0.4 2.78 -2 154 244 2.01 0.37 274
87-36 42 54 4817.6 5955.1 940 NICOLA 1506 -4 15 -0.4 2.76 7 94 218 3.65 0.37 103
87-50 27 39 4799.4 6002.1 940 DIOR 4434 -4 14 -0.4 1.59 14 76 133 1.33 0.7 377
87-30 15 27 4762.1 6062.8 940 DIOR 7771 -4 16 -0.4 3.67 7 122 183 1.05 1.37 479
88-10 6.1 18.1 4722.9 6134.1 940 DIOR 373 -4 20 -0.4 4.35 -2 180 295 1.63 0.06 68

AEP7.5N 87-29 12 24 4786.9 6076.8 940 DIOR 1499 -4 11 -0.4 4.4 9 205 174 1.28 0.14 103
AEP8.0N 81-04 35.3 47.3 4888.1 5964.5 940 HYBD 81 -4 29 -0.4 9.44 -2 468 344 1.87 -0.01 10

87-62 21 33 4845.1 6018.6 940 DIOR 7872 -4 25 1.0 2.82 2 117 264 2.65 1.04 548
81-09 19.7 31.7 4824.4 6092.1 940 DIOR 9269 -4 11 0.9 2.19 9 57 113 0.73 0.56 137

AEP8.5N 87-69 27 39 4875.3 6017.5 940 NICOLA 3166 -4 25 -0.4 3.86 -2 150 343 3.53 0.38 274

N 81-03 26.1 38.1 4837.7 6055.5 940 DIOR 4095 -4 14 0.4 2.95 79 136 175 1.34 0.66 274
o--.1 AEP9.0N 81-10 42.2 54.2 4932.4 5988.2 940 HYBD 409 -4 20 -0.4 5.26 -2 284 317 3.03 0.07 68

87-37 30 42 4883.3 6053.2 940 DIOR 1262 -4 15 -0.4 2.53 3 108 184 2.41 0.72 68
87-03 24 36 4853.8 6109.9 940 DIOR 1662 -4 13 -0.4 4.61 32 157 289 1.55 1.65 137

AEP9.5N 87-04 21 33 4861.2 6167.8 940 DIOR 285 -4 12 -0.4 1.8 2 89 192 0.56 0.06 2
AEP10.0N 87-39 39 51 4943.5 6047.8 940 DIOR 2295 -4 23 -0.4 2.73 8 118 350 3.8 0.3 205

87-01 15 27 4909.1 6102.9 940 MGPP 162 -4 12 -0.4 2.55 -2 83 174 0.78 0.03 34
AEP10.5N 87-38 27 39 4910.4 6154.5 940 DIOR 7281 -4 20 0.4 3.3 11 112 185 1.38 1.84 582

87-02 22.5 34.5 4883.6 6200.7 940 DIOR 1084 65 14 -0.4 2.18 4 100 201 0.82 0.19 103
AEPII.ON 87-48 57 69 4992.2 6070.6 940 HYBD 227 -4 20 -0.4 5.1 -2 265 376 3.71 0.02 34

87-46 48 60 4966.2 6110.2 940 DIOR 1076 -4 13 -0.4 3.4 8 121 211 2.25 1.07 103
87-40 39 51 4940.5 6154.5 940 NICOLA 2302 -4 13 -0.4 3.14 19 103 190 2.29 1.22

AEP12.0N 87-42 36 48 5006.1 6142.1 940 MGPP 2254 -4 17 -0.4 3.08 4 119 286 1.91 0.79 205
AEP13.0N 87-43 18 30 5068.6 6133.5 940 HYBD 2556 -4 23 -0.4 5.55 -2 236 309 2.74 0.34 205

87-44 21 33 5029.6 6198.0 940 DIOR 4509 -4 25 -0.4 4.25 2 183 320 3.83 0.63 411
87-41 24 36 5005.3 6235.0 940 NICOLA 1699 -4 20 -0.4 3.98 -2 165 288 2.6 0.33 103
90-01 70 82 5021.3 6070.5 940 HYBD 2698 -4 27 -0.4 4.94 -2 212 319 3 0.24 171

AWP4.0N 81-07 46.3 58.3 4505.0 5316.8 860 DIOR 580 -4 12 -0.4 2.39 9 105 176 0.93 0.2 10
87-27 77 89 4557.8 5339.5 860 ALBT 854 -4 12 -0.4 2.09 -2 116 298 2.42 0.12 68
87-28 81 93 4595.6 4907.7 860 DIOR 814 -4 12 -0.4 1.23 6 64 306 1.25 0.1 137



ndix D. Table D.1 Metal anal ses of drill core from the A'ax East and A'ax West Its. (continued)
INTERVAL

CROSS- DRILL FROM TO NORTHING EASTING ELEVATION ROCK Cu Pb Zn Ag Fe Mo V Mn Mg S Au
SECTION NO. HOLE NO. (metres) (metres) (metres) (metres) (metres) TYPE (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (%) (ppb)
AWP5.0W 87-77 54 66 4517.1 5266.9 860 PICR 2605 -4 25 -0.4 3.61 78 112 339 4.31 0.45 171

87-26 90 102 4557.7 5291.1 860 ALBT 1861 -4 12 -0.4 1.84 12 100 254 1.38 0.34 137

87-66 83 95 4612.9 5326.5 860 BRXX 3329 -4 17 0.7 2.45 12 120 383 2.19 0.44 377
87-65 96 108 4373.3 5275.5 860 DIOR 747 -4 19 -0.4 2.67 -2 129 363 3.11 0.11 103

AWP5.5W 87-24 83 95 4518.8 5234.1 860 BRXX 1489 -4 13 -0.4 1.38 37 75 210 1.68 0.21 137
81-01 90 102 4587.8 5260.2 860 DIOR 2984 -4 16 -0.4 2.48 6 112 348 2.32 0.37 205
87-25 87 99 4633.8 5286.5 860 BRXX 2838 -4 20 0.5 2.27 28 68 292 1.81 0.75 377
87-64 96 108 4405.1 5204.0 860 DIOR 1206 -4 21 -0.4 5.12 2 182 366 2.61 0.22 137

AWP6.5W 89-05 56 68 4494.6 5147.8 860 PICR 52 -4 23 -0.4 4.84 -2 91 381 7.44 0.04 2
81-02 81.1 93.1 4605.3 5217.5 860 MCDR 1818 -4 12 -0.4 2.49 15 81 195 1.45 0.37 10
87-22 89 101 4660.7 5252.9 860 DIOR 1489 -4 17 0.6 2 16 81 255 1.64 0.8 445
87-23 93 105 4557.7 5212.1 860 HYBD 930 -4 24 -0.4 4.61 -2 198 413 2.53 0.13 171
81-08 100 112 4474.8 5203.7 860 DIOR 5717 -4 16 -0.4 3.08 2 127 251 1.63 0.89 342

AWP7.5W 89-02 51 63 4465.3 5093.9 860 PICR 192 -4 20 -0.4 5.9 -2 77 432 7.63 0.04 2
88-09 65 77 4519.0 5120.7 860 NICOLA 5471 -4 19 0.6 3.53 86 118 275 3.45 0.17 205

ooo 87-78 84 96 4564.7 5149.3 860 DIOR 3861 -4 23 -0.4 2.45 65 119 342 1.61 0.42 205
87-19 96 108 4614.1 5174.5 860 DIOR 1889 -4 12 -0.4 1.24 13 79 174 0.9 0.45 103
87-20 114 126 4442.4 5125.2 860 DIOR 1675 -4 17 0.9 2.34 17 115 303 1.58 0.83 377

AWP8.5W 89-03 37 49 4407.6 4993.9 860 PICR 126 -4 18 -0.4 7.34 -2 79 422 7.61 0.05 2
88-01 50 62 4452.7 5034.1 860 PICR 1809 -4 32 -0.4 5.58 -2 94 439 7.31 0.55 68
87-85 66 78 4500.3 5061.1 860 DIOR 1309 -4 14 -0.4 2.46 5 112 303 1.68 0.19 68
87-17 80 92 4544.0 5084.1 860 DIOR 520 -4 11 -0.4 1.99 2 114 240 1.74 0.08 103
87-83 84 96 4574.2 5106.4 860 DIOR 6061 -4 13 0.6 1.71 12 71 197 0.95 0.75 274
87-61 81 93 4697.3 5171.9 860 DIOR 1092 -4 13 -0.4 2.31 -2 65 333 2.49 0.64 68
87-63 87 99 4362.8 5034.8 860 HYBD 630 -4 14 -0.4 4.09 3 142 350 2.7 0.05 103

AWP9.0W 88-08 52 64 4495.2 5004.2 860 DIOR 2012 -4 13 -0.4 4.25 7 90 215 1.91 2.55 68
87-79 69 81 4544.9 5040.2 860 DIOR 1130 -4 10 -0.4 1.97 20 87 268 1.75 0.34 34
87-13 78 90 4580.7 5055.6 860 ALBT 3565 -4 8 0.8 1.03 10 81 130 0.76 0.51 240
87-14 78.1 93 4622.4 5079.9 860 DIOR 3653 -4 9 0.9 1.61 6 67 156 0.83 0.78 226
87-60 81 93 4712.1 5137.1 860 ALBT 791 -4 18 0.5 4.28 13 202 386 2.86 0.08 137

AWP10.0W 90-06 46 58 4520.5 4972.0 860 DIOR 622 -4 11 0.5 1.6 6 55 131 0.58 0.53 171
87-80 78 90 4570.4 5001.5 860 DIOR 3121 -4 15 -0.4 1.87 121 105 238 1.78 0.66 103
87-82 93 105 4614.5 5034.5 860 DIOR 1152 -4 10 0.7 1.93 6 80 193 1.2 0.19 240
87-12 93 105 4654.0 5049.6 860 ALBT 3298 -4 10 0.4 1.65 40 67 187 0.81 0.89 240



ndix D. Table D.1 Metal anal ses of drill core from the A'ax East and A'ax West its. continued
INTERVAL

CROSS- DRILL FROM TO NORTHING EASTING ELEVATION ROCK Cu Pb Zn Ag Fe Mo V Mn Mg S Au
SECTION NO. HOLE NO. (metres) (metres) (metres) (metres) (metres) TYPE (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (%) (%) (ppb)

(PPm)
AWP1 1.0W 87-71 81 93 4599.2 4967.3 860 DIOR 4225 -4 11 1.2 2.41 39 98 202 1.27 1.03 137

87-84 90 102 4632.4 4992.8 860 DIOR 642 -4 11 -0.4 1.57 6 44 118 0.54 0.58 3
87-07 73 85 4624.7 4981.0 860 DIOR 2758 -4 10 0.4 1.61 102 100 148 1.23 0.67 68
87-06 102 114 4682.1 5012.1 860 ALBT 656 -4 9 -0.4 1.93 11 82 184 3.36 0.11 103

AWP12.0W 88-02 46 58 4530.2 4878.4 860 DIOR 43 -4 11 -0.4 3.31 2 116 203 0.85 0.01 2
87-05 70 82 4657.0 4952.7 860 DIOR 8245 -4 12 1.7 2.1 51 91 148 1.02 1.47 719
81-06 46 58 4703.0 4968.5 860 DIOR 675 -4 12 -0.4 2.13 2 89 253 2.17 0.22 10
81-13 99.4 111.4 4703.0 4968.5 860 HYBD 13990 5 24 2.5 4.65 18 144 425 4.33 1.57 1473
87-08 67 79 4709.9 4982.4 860 HYBD 2004 -4 16 0.4 2.65 2 91 273 3.04 0.26 159

AWP12.5W 87-09 60 63 4625.3 4884.8 860 DIOR 12190 -4 11 1.6 2.35 103 53 121 0.9 1.79 435
87-11 66 78 4678.1 4914.9 860 BRXX 12500 -4 15 2 2.39 120 85 206 1.58 1.45 1267
87-10 90 102 47283 4949.8 860 HYBD 7606 -4 15 1.6 2.21 10 83 292 1.64 0.89 651
87-75 51 63 4775.0 4971.9 860 HYBD 1314 -4 21 -0.4 4.77 2 222 424 2.79 0.24 103

AWP13.5W 87-68 50 62 4605.4 4823.9 860 DIOR 6979 -4 22 1.1 2.99 216 45 164 0.46 2.03 205
87-70 65 77 4650.5 4847.6 860 DIOR 4804 -4 10 0.9 1.99 10 69 159 0.8 0.55 377
87-72 65 78.2 4683.2 4867.6 860 ALBT 895 -4 9 -0.4 3.62 25 93 198 4.28 0.1 34
87-74 81 93 4710.6 4885.8 860 HYBD 2460 -4 22 0.7 3.67 9 128 418 3.47 0.3 171
87-73 77 89 4736.4 4905.1 860 HYBD 409 -4 28 -0.4 3.03 3 87 479 2.27 0.24 68

AWPI4.5W 87-81 48 60 4636.1 4793.1 860 DIOR 1572 -4 16 -0.4 2.05 5 64 188 0.87 0.46 34
87-76 78 90 4737.1 4848.9 860 MGPP 1049 -4 20 0.5 4.08 2 149 449 1.45 0.78 68



A^ndix D. Table D.2 Metal anal ses of ab sam es from the A'ax East and A'ax West 'its.
GRAB^NORTHING

SAMPLE^(metres)
NO.

EASTING
(metres)

ELEVATION^ROCK
(metres)^TYPE

Cu
(PPm)

Pb
(PPm)

Zn
(ppm)

Ag
(ppm)

Fe
(%)

Mo
(ppm)

V
(PPm)

Mn
(ppm)

Mg
(%)

S
(%)

Au
(PPb)

Ajax East pit, 940 metre level
8-90 4677.0 6017.0 940 ALBT 146 -4 7 -0.4 0.57 22 87 170 1.33 0.002 -10
8-60 4715.2 6063.3 940 ALBT 378 -4 13 -0.4 0.95 2 63 168 1.61 0.05 110
8-30 4733.3 6086.0 940 ALBT 88 -4 11 -0.4 0.72 -2 54 136 0.92 -0.01 -10
8+00 4756.5 6106.5 940 DIOR 528 -4 13 -0.4 2.84 -2 139 163 1.06 0.08 -10
8+30 4787.0 6116.0 940 DIOR 449 -4 18 -0.4 4.24 -2 201 223 1.74 0.07 -10

8.5+00 4815.8 6126.2 940 DIOR 1133 -4 20 -0.4 2.81 -2 130 224 1.92 0.14 -10
8.5+24 4830.8 6143.9 940 ALBT 1377 -4 12 -0.4 1.43 -2 115 197 1.42 0.19 -10
9.0+00 4836.1 6172.0 940 DIOR 176 -4 15 -0.4 3.29 -2 141 289 0.8 0.05 -10
9.0+30 4834.3 6200.9 940 DIOR 107 -4 19 -0.4 3.62 -2 129 282 0.81 0.03 -10
9.0+60 4870.6 6218.7 940 DIOR 365 -4 12 -0.4 4.48 -2 229 211 1.5 0.35 -10
10.0+00 4859.9 6270.0 940 DIOR 243 -4 14 -0.4 5.72 -2 150 314 1.91 2.77 -10
10.0+90 4944.3 6273.6 940 DIOR 1410 -4 9 -0.4 1.55 -2 70 121 0.46 0.86 -10

10.0+120 4973.3 6267.3 940 DIOR 1281 -4 16 -0.4 2.91 3 169 269 1.29 0.81 -10
11.0+00 4987.6 6262.6 940 DIOR 3519 -4 21 -0.4 4.22 -2 109 275 2.54 0.47 -10
11.0+30 5016.3 6255.3 940 HYBD 8 -4 19 -0.4 7.77 -2 387 260 1.38 -0.01 -10
11.0+60 5040.5 6237.3 940 HYBD 6 -4 27 -0.4 8.52 -2 410 430 1.97 -0.01 -10

t..2 11.0+90 5062.4 6217.3 940 HYBD 7 -4 30 -0.4 8.07 -2 411 380 1.73 -0.01 -10
C 12.0+00 5080.4 6196.5 940 HYBD 5 -4 23 -0.4 7.46 -2 382 357 1.68 -0.01 -10

12.0+30 5092.9 6168.9 940 HYBD 8 -4 35 -0.4 8.69 -2 430 537 1.83 -0.01 -10
12.0+60 5088.3 6140.4 940 HYBD 13 -4 35 -0.4 11.36 -2 596 469 1.95 -0.01 -10
12.0+90 5071.5 6115.5 940 HYBD 48 -4 25 -0.4 4.83 -2 333 317 3.27 -0.01 -10
13.0+00 5041.4 6110.5 940 HYBD 1150 -4 23 -0.4 5.72 -2 252 309 2.82 0.13 34
13.0+30 5012.5 6106.8 940 HYBD 2384 -4 22 -0.4 4.09 -2 212 250 2.57 0.22 190
13.0+60 4986.9 6094.9 940 HYBD 5584 -4 34 -0.4 2.96 52 170 277 3.39 0.74 282
13.0+90 4973.7 6067.3 940 HYBD 2327 -4 23 -0.4 2.75 -2 118 311 3.81 0.33 240
14.0+00 4969.4 6037.3 940 HYBD 725 -4 22 -0.4 5.93 -2 282 323 2.85 0.11 50
14.0+30 4964.6 6005.9 940 HYBD 384 -4 29 -0.4 6.09 -2 298 433 4.72 0.1 -10
14.0+60 4959.0 5977.9 940 HYBD 28 -4 28 -0.4 8.34 -2 458 422 2.78 0.01 -10
14.0+90 4944.7 5952.7 940 HYBD 95 -4 27 -0.4 5.81 -2 320 380 2.68 -0.01 -10
15.0+00 4929.3 5928.6 940 HYBD 48 -4 27 -0.4 9.12 -2 493 387 1.6 -0.01 -10
15.0+30 4902.6 5910.3 940 HYBD 19 -4 32 -0.4 10.54 -2 551 396 1.78 -0.01 -10
15.0+60 4876.3 5899.0 940 HYBD 91 -4 26 -0.4 11.04 -2 653 331 2.23 0.01 -10
15.0+90 4845.1 5892.4 940 HYBD 3948 -4 21 -0.4 6.66 -2 359 210 2.36 0.41 346



A I^ndix D. Table D.2 Metal anal ses of ab sam .les from the A'ax East and A'ax West its.
GRAB^NORTHING

SAMPLE^(metres)
NO.

EASTING
(metres)

ELEVATION^ROCK
(metres)^TYPE

Cu
(PPm)

Pb
(PP1►►)

Zn
(PPm)

Ag
(PPm)

Fe
(%)

Mo
(Wm)

V
(PPm)

Mn
(PPm)

Mg
(%)

S
(%)

Au
(PPb)

16.0+00 4818.7 5888.0 940 HYBD 534 -4 19 -0.4 3.36 -2 183 260 3.63 0.04 36
16.0+30 4794.7 5871.3 940 HYBD 26 -4 27 -0.4 10.9 -2 551 357 2.1 -0.01 -10
16.0+60 4769.6 5853.9 940 HYBD 34 -4 35 -0.4 11.6 -2 478 391 1.68 -0.01 -10
16.0+90 4743.0 5839.6 940 HYBD 20 -4 29 -0.4 10.02 -2 453 351 2.67 -0.01 -10

Ajax West pit, 860 metre level
11+00S^4585.7^4959.7 860 DIOR 4685 -4 16 -0.4 2 68 129 274 1.79 0.53 134
11+30 4585.8 4939.8 860 DIOR 2568 -4 9 -0.4 0.93 2 98 172 0.94 0.31 182

12+00S 4596.3 4918.5 860 GBPX 1474 -4 25 -0.4 3.56 24 111 358 3.35 0.37 48
12+30 46113 4890.0 860 DIOR 7683 -4 12 -0.4 1.91 85 73 138 1.15 0.89 243

12.5+OOST 4618.5 4880.8 860 DIOR 8366 -4 13 -0.4 2.31 25 86 167 0.95 1.09 325
12.5+00SL 4627.2 4887.5 860 DIOR 5968 -4 10 -0.4 1.4 29 49 116 0.63 0.77 116

12.5+30 4646.0 4868.4 860 DIOR 1769 -4 10 -0.4 1.43 13 80 181 1.11 0.18 123
12.5+60 4675.2 4871.1 860 DIOR 1699 -4 9 -0.4 1.06 35 69 155 0.98 0.14 92
12.5+85 4698.7 4878.0 860 PICR 892 -4 13 -0.4 3.95 1603 100 671 6.29 0.25 89
12.5+90 4704.5 4881.7 860 DIOR 6319 -4 22 -0.4 5.18 16 196 297 2.89 0.71 531
12.5+120 4726.6 4901.1 860 DIOR 2186 -4 18 -0.4 4.48 5 180 316 1.66 0.33 161
12.5+150 4740.5 4928.0 860 HYBD 1437 -4 18 -0.4 4.8 2 202 335 1.64 0.35 92
12+00N 4731.8 4996.2 860 HYBD 6773 -4 15 -0.4 2.22 5 99 187 1.17 0.65 123
12-26.8 4719.8 5015.4 860 HYBD 3136 -4 15 -0.4 2.56 18 167 213 1.33 0.42 216

12.5+00NT 4744.3 4952.9 860 DIOR 5176 -4 12 -0.4 1.67 5 64 218 1.08 0.5 329
12.5+00NL 4731.8 4945.9 860 BRXX 2570 -4 18 -0.4 2.38 10 92 375 2.34 0.27 205

12.5-30 4736.5 4981.7 860 DIOR 6818 -4 12 -0.4 1.48 11 52 233 1.13 0.68 596
11+00N 4719.0 5036.9 860 DIOR 4324 -4 16 -0.4 2.68 22 146 239 2.14 0.48 801

11-30 4689.0 5038.8 860 DIOR 3080 -4 25 -0.4 3.41 2 133 392 1.93 0.53 110
11-60 4661.2 5024.7 860 DIOR 1395 -4 9 -0.4 1.42 7 73 115 0.62 034 51
11-90 4636.9 5008.2 860 DIOR 304 -4 15 0.5 2.36 4 83 239 1.12 0.52 31

11-120 4613.3 4990.3 860 DIOR 3397 -4 13 -0.4 2.94 21 140 164 1.25 1.11 79
11-150 4592.4 4969.2 860 DIOR 7096 -4 15 -0.4 2.05 17 113 331 1.46 0.94 408

11+30ramp 4742.2 5023.1 860 DIOR 3649 -4 10 -0.4 1.58 8 81 205 1.32 0.41 123
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