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The Lloyd-Nordik property consists of 15 claims and one fraction with 
a total of 116 units, registered in the name of Glengarry developments Inc. 
and Quantum Speed Internet Products Inc. The property is located in the 
Cariboo Mining Division about 87 km by paved road northeast of the City of 
Williams Lake and 7 km southwest of the village of Likley in central B.C. It 
lies in a geological feature called the Quesnel Trough. This feature is a 30 
km wide northwest-southeast striking syncline. The syncline consists largely 
of volcanic rocks from a series of coalescing volcanic centers. These rocks 
are mostly alkalic basalt, often brecciated and felsic volcanoclastics. The 
rocks have been intruded by several alkalic diorite - monzonite stocks. 
These are probably coeval and cogenetic with the alkalic volcanics. The 
intrusions are anomalous in copper and gold and have given rise to 
numerous copper-gold showings. Some are copper-gold porphyry deposits 
located in the intrusions and nearby volcanics others are gold deposits found 
in the alteration halo of the intrusive stocks. 

A small porphyry copper-gold deposit has been located in the intrusive- 
volcanic rocks on the Lloyd 2 claim. As much as 2.0 sq. kilometers of the 
intrusive may underlie this claim. It is however, extensively covered by 
glacial overburden that is from less than 1 .O meter to several 1 OS of meters 
thick. It is also covered in part by volcanic rocks. 

The most successful exploration tools in the area have been magnetic and 
geochemical soil surveys and several such surveys have been carried out on 
the Lloyd 2 claim. A few surveys and prospecting have been carried out on 
the Nordik claims but no comprehensive exploration has taken place 
however magnetic anomalies have been located by aerial surveys and 
prospecting has located intrusives and mineralization. The claims thus 
appear to warrant exploration. 

289 soil samples from a geochemical survey this past summer on the 
eastern part of Lloyd 2 claim were submitted to Acme Analytical Labs for 
ICP-MS analysis. The survey found small copper soil anomalies and 
scattered anomalous single gold values. Prospecting located sub-outcrops in 
the same area of highly altered rocks that carried copper and gold 
mineralization. A petrogeaphic study of rocks from these sub-outcrops and 
core from a diamond drill hole drilled (in 2000) northwest of the survey can 
be found in appendix 2 and results of an analysis of the altered rocks are in 
appendix las is the soil analysis results. 
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The following CONCLUSIONS have been reached: 
1 Alkalic intrusive stocks and their alteration halos are 

favorable locations for copper-gold/gold deposition in 
the area. 

2 Three or four separate (?) intrusive stocks are known on 
the property. 

3 Magnetic and geochemical surveys are successful 
exploration tools in the area. 

4 Magnetic and geochemical soil surveys have given results that 
indicate that other intrusive stocks may be found. 

5 Prospecting has located several outcrop or sub-outcrops with 
anomalous copper/gold values. 

6 The property warrants a comprehensive exploration 
Program. 

RECOMMENDATIONS 

LLOYD 2 CLAIM 
Past exploration results, particularly diamond core logs of geology 

must be examined and correlated. It is important that hydrothermal alteration 
be studied and an alteration map produced. This may show trends that could 
indicate important exploration targets. The diamond drilling in 2000 on the 
central hill penetrated thick lava cover before intersecting strong alteration 
and copper mineralization in intrusive rocks. This should be followed up at 
lower elevations nearby which may have less or perhaps no lava cover. 

Geochemical survey anomalies, from both old and new surveys, 
should be followed up by trenching. The area north of the central hill is 
specially interesting because of a large copper soil anomaly and an intrusive 
rock outcrop. Any hydrothermal alteration and mineralization located in the 
trenches should be further examined by diamond drilling. 

NORDIK CLAIMS 
These claims require basic exploration such as geological mapping, 

prospecting and magnetic ground and soil surveying. The soil surveying 
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should first be a reconnaissance type then followed by more detail in 
interesting areas. The aerial magnetic and radiometric survey flown in 1993 
spotted several magnetic high responses but less radiometric response due 
perhaps to much lava cover and partly swampy conditions. The magnetic 
high peaks (eight) should receive special attention. High magnetic response 
and coincident anomalous copper in soils should be trenched. 

ESTIMATED COSTS OF RECOMMENDATIONS 

Core examination and possible partial re-logging 
GPS location surveying of all old drill holes 
Plotting of a drill location and rock alteration map, 
trench mapping and sampling. 

Geologist and helper 
5 months @ $2OOOO/mo all incl. 

Magnetic and soil surveys - about 60 km of grid 
Grid and soil survey - Reconnaissance - detail 

1200 samples @ $35/sample all incl 
Magnetic survey 
Excavator 
Trenching and drill access roads 

4 weeks - 200 l-us @ $125/hrs + mob/demob. 
Diamond drilling 

2500m @ $60/m 
Rock and core sample analysis 
Miscellaneous rentals, supplies, travel etc. 
Summary reports and maps 
Administration 

Contingency 10% 

$100000.00 

$42000.00 
$ 12000.00 

$ 27000.00 

$150000.00 
$ 10000.00 
$ 10000.00 
$ 15000.00 
$ 50000.00 

$ 416000.00 
$ 42000.00 

Total estimated cost $ 458000.00 
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INTRODUCTION 

Prospecting on the south east quarter of the Lloyd 2 mineral 
claim in the summer of 2003 located intrusive rocks of the Polly Mountain 
stock. The rocks were highly altered and carried copper-gold mineralization. 
The owners (Glengarry Developments Inc.) therefore decided to carry out a 
soil survey over the area. 

The writer examined the mineral&d out crops and the survey 
area on September 1” and 2”d 2003 and was asked by the owner to evaluate 
the work. This report describes the survey, the results, the claims, the 
geology and recommends further work. It is based on the writers 
examination and on references as listed. 

PROPERTY 

The property consists of 20 claims with 115 units and one 
fraction in a contiguous group. 

Claim name Tenure number Units 

Lloyd 2 204955 
Lloyd 4 Fr. 206782 
Lloyd 3 206783 
Nordik 1 396860 
Nordik 2 398668 
Nordik 4 396861 
Nordik 5 398669 
Al 391241 
A2 391261 
A3 391262 
A4 391263 
A5 391264 
A6 391265 
Nordik A6 403881 
Nordik B6 403882 
Nordik C6 403883 
Nordik D6 404414 
Nordik A3 404415 

20 
1 
1 

20 
20 
20 
20 

1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 

New Expiry date 

October 1 * 2004 
“ 
“ 
‘I 
“ 
“ 
“ 
“ 
“ 
‘1 
“ 
“ 
“ 
“ 
“ 
“ 
“ 
“ 
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Nordik B3 404416 1 “ 
Nordik C3 404417 1 “ 
Nordik D3 404418 1 “ 

Claims 20 Units 115 October 1” 2004 
Fraction 1 1 “ 

The claims are registered in the name of GLENGARRY 
DEVELOPMENTS INC. AND QUANTUM SPEED INTERNET 
PRODUCTS INC. 

It should be noted that the last 8 claims listed above are not plotted 
individually on the claim map but appear in the block named NORDIK. The 
writer has obtained the claim information from the companies and can make 
no guaranties as to its accuracy. 

LOCATION AND ACCESS 

The claims are in the Cariboo Mining Division B.C. about 57 km due 
northeast of the city of Williams Lake and 7 km southwest of the village of 
Likely. They are located on Trim map sheets 0931\052,0931\053 and 
093A062. The coordinates of the Lloyd2 claim are 52 deg., 35 min., 45 sec. 
North and 121 deg., 39 min. west. 

The claims are easily accessible by 85 km paved road from Williams 
Lake, 9 km by the Mount Polley Mine road and a one km logging road to the 
western claims. The eastern (Nordik) claims can be reached via the Liiey - 
Horsefly road just west of Quesnel Lake, by an old road that has recently 
been cleared east of Polley Lake and by various logging roads. 

CLIMATE AND PHYSIQGRAPH 

The area is a moist vegetative zone dominated by dense growth of 
cedar, spruce, pine, fir, birch and poplar and bush access can be slow. The 
winters are cold and summers warm and wet and the snow free season may 
last 6-7 months. The area is part of the Quesnel Highlands physiographic 
region of the central B.C. interior. It is characterized by broad glaciated 
valleys and gently rolling hills with elevations from 9 12m (Polley Lake) to 
1279m above sea level on Bootjack Mountain. 
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HISTORY 

The area has seen extensive exploration and placer mining since gold was 
first found in the creeks at Barkerville 150 years ago. Modem hard rock 
exploration can be said to start with the location of copper-gold 
mineralization at Polly Mountain in 1964. Numerous geophysical surveys 
including magnetic, induced polarization and electromagnetic aerial and 
ground surveys were carried out. The area was also covered by many 
geochemical soil surveys. These surveys were carried out by a number of 
companies in the past. They were generally small, their location is often of 
low accuracy and results have not been correlated. Based on results from 
some of these surveys and proximity to the Polley Mountain Deposit (early 
name Cariboo Bell) the Lloyd 2 claim and others were staked in 1985. 

In the following years prospecting and further surveys located an 
area on the Lloyd2 claim which showed highly anomalous magnetic 
response and scattered anomalous copper values in geochemical soil 
surveying. The magnetic anomaly was drilled in 1994 to 1996 and a copper- 
gold deposit was outlined. A resource evaluation suggested that the deposit 
contained approximately 2.5 million to 5.0 million metric tons depending on 
cut-of grade of copper-gold content. Further geological mapping, aerial 
magnetic surveying, soil surveying and diamond drilling indicate that the 
intrusive rocks, anomalous in copper-gold mineralization underlie about 2 
square kilometers on the Lloyd2 mineral claim. The ground is largely 
overburden covered and also partly covered with volcanics. 

8 
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REGIONAL GEOLOGY 

The claims are located in the Quesnellia Terrane and more specifically 
in the Quesnel Trough. It is a trough both in a depositional and structural 
sense. The synclinal structure has basal black argillite outcropping on the 
east and west of the 30 km wide northwest striking group. The central area 
consists largely of volcanic rocks in a series of coalescing volcanic centers 
of predominantly alkalic basalt and felsic volcanoclastics, named the Nicola 
Group, as well as numerous alkalic intrusive stocks. 

The intrusive rocks consist of diorite and monzonite to syenite and 
appear to be coeval and cogenetic with the alkalic volcanics. 

The Trough is a prolific host of copper-gold showings due to the 
presence of strong deep seated regional scale fault structures and its 
associated alkalic intrusives anomalous in these metals. 

STRUCTURE 

Block faulting and tilting are the dominant structures in the Quesnel 
Trough syncline. Faults trend in a northwest and northeast direction. The 
Trough is fault bounded on the west by Paleozoic rocks of the Cash Creek 
Group and on the east by the Omenica Belt. The intrusive rocks are complex 
and frequently brecciated. 

ALKALIC INTRUSION RELATED DEPOSITS 

The principal exploration targets in the area alkalic intrusion hosted 
and/or related copper-gold deposits and gold bearing alteration zones in 
volcanic-sedimentary rock peripheral to alkalic intrusions. In the immediate 
area the largest known deposits are those at the Polley Mountain which are 
located 1.5 km south of the Lloyd2 claim. These deposits occur in a Jurassic- 
Triassic alkalic stock that has intruded Nicola Group volcanic rocks. The 
mineralization is found mainly in a variety of breccias associated with 
magnetite. 

II 



PROPERTY GEOLOGY 

SURFACE 

The property is predominantly coveted by glacial sand and till. The 
glacial cover varies in thickness from a meter or less to 10s of meters. The 
ice movement is northwesterly and mineralized rock fragments have been 
transported in that direction from deposits at Polley Mountain. This 
complicates the interpretation of geochemical soil surveys in the area. 
Bedrock is very poorly exposed. The claim area has in part been covered by 
a variety of magnetic and soil surveys but interpretation of the results has 
been difficult for the reasons mentioned above. The companies have 
improved the access to Nordik #4 and #5 claims by clearing out a six 
kilometer stretch of badly over grown old road along the east shore of Polley 
Lake. The road at one time was apparently a connection between the villages 
Likley and Horsefly. The Nordik claim area has seen relatively little 
exploration in the past and lack of good access may be one reason. Another 
one kilometer stretch of drill access road on the Lloyd 2 claim was also 
cleared out. 

ROCK TYPES 

An aerial magnetic survey (G.S.C. 1993) indicates that the Polley 
Mountain stock may extend for 1 .O km north on the Lloyd 2 claim over a 
width of 2.0 km. The radiometric survey, which responds to potassium 
feldspar is also positive over the same area with the exception of the central 
hill on the Lloyd 2 claim which is covered by lava and the eastern part of the 
claim where the soil survey described in this report was done. This assumed 
intrusive extensiona largely covered by glacial debris and also by lava of 
mostly unknown depth and extent. Intrusive rocks have been intersected in 
several drill holes and also outcrops in the central part of the claim. Other 
outcrops of intrusion are known on Nordik #I1 and #4. Basic to intermediate 
varieties of volcanic flows, breccias, tuff and minor epiclastic rocks have 
been observed. The observed rock types are iiequently altered. 



PETROGRAPHIC STUDY 
The writer collected four rock samples from the property on his visit. 

Two of these and two others taken from core drilled in 2000 were sent to 
Vancouver Petrographics for study. (See Appendix 2). 

The sample from station 3225E on the soil survey baseline is strongly 
altered possibly alkalic high level intrusive or volcanic possibly trachyte. 
The alteration is potassic overprinted by chlorite-sericite. It shows hematite 
after magnetite and possibly sulphides. Malachite was also noted. 

The sample from 3450E on the soil survey baseline consists of high 
level alkalic intrusive breccia or fragmental volcanic but possibly originally 
monzonite. It is strongly altered mainly to k-feldspar and contains minor 
pyrite and chalcopyrite as well as limonite. 

The drilling in 2000 was carried out on a hill on the central Lloyd 2 
claim to check for intrusives that might be the source of a copper anomaly 
north of the hill. The holes intersected highly altered intrusive rocks carrying 
occasionally as much as 10% fine grained pyrite and traces of chalcopyrite 
below a volcanic cap. The writer took two samples from Diamond Drill Hole 
#2 at a core depth of 280m to 290m. 
The study describes these as probably high level intrusion strongly altered. 
Originally they may have been an alkalic trachite or monzonite showing 
hydrothermal breccia or possibly a l&mental volcanic. They contain on the 
average 2% to 5% sulphides mainly pyrite but also traces of chalcopyrite. 

STRUCTURE 

The stratigraphy in the area has a northwesterly trend more or less 
coincident with the Quesnel Trough. The Trough is bounded on the east and 
west by major faults. Faults cross-cutting this trend with a variable 
northeasterly strike have been mapped and other structures are indicated by 
air photo lineaments and by magnetic interpretations at all scales. The 
lineaments are thought to be faults and fractures. A mapped fault (B.C. 
Bulletin 97) appears to offset sedimentary beds or lava flows on the Nordik 
claims east of the Lloyd 2 claim. Frequent northwest striking lineaments 
may be caused mainly by ice movement. 

MINERALIZATION 

The deposit located on the Lloyd 2 claim is porphyry type 
mineralization. A large area (2.0 sq. km) north and west of the deposit may 
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in part be underlain by favorable intrusives. The strong alteration and 
mineralization located in the drilling in 2000 (appendix 2) increases the 
possibility of finding other deposits. Prospecting northeast of the deposit 
also located favourable altration and mineralization. 

Samples taken here by the writer were analyzed by Acme Analytical 
laboratories and gave the following results: 

SampleNo. Copper ppm % Gold ppb oz/ mt Location 
A 20177 4194.1 0.42 1594.9 0.047 Soil grid 3225E 
A 20178 1251.1 0.13 9.8 ___ “ 3450E 
A 20180 502.5 0.05 10.1 --- “ “ 
A 20181 2101.5 0.21 167.3 -- “ 3225E 
These samples were grab samples and therefore not representative of any 

true grade. They are however indicative of mine&zing activity. 

Prospecting on the Nordik claims in the past has located outcrops of 
intrusive rock and visible copper mineralization. It has not been sampled. 

GEOCHEMICAL SOIL SURVEY 

The survey was carried out on behalf of Glengarry Developments Inc. 
by a company called Quantum Speed Internet Products Inc., from August 5” 
to 29* 2003. Company personnel have long experience in soil sampling and 
the writer’s examination of a small part of the survey and samples did not 
find any faults. A baseline was established and slashed out in dense brush 
along the claim boundary line. Lines were established with an east west 
spacing of 50m starting at line 3000E extending to 3600E and sample 
stations were space at 25m. From the baseline survey lines were run 600m to 
the north. The last four lines were gradually shortened to 350m. Soil samples 
from the “B” horizon were collected in Kraft soil bags. 289 samples were 
brought to Acme Analytical laboratories by the writer for analysis (appendix 
I). The results of the copper and gold values have been plotted on the map 
following this page. 

Acme was asked to calculate the anomalous values for these metals in 
this survey and report that copper has a threshold value of 75ppm and is 
anomalous at 1 OOppm and gold has a threshold value of 5ppb and is 
anomalous at 1Oppb. Anomalous copper values are found mostly along the 
baseline. A small (four samples) anomaly is found 400m to the north on the 



first and second lines (3000E-3050E). It is open to the west. Anomalous 
gold occurs in a few (eight) scattered single samples. 

The results of the survey suggests that much of the survey area is 
covered by deep glacial overburden and/or volcanics. 



COST DECLERATION 

Grid and soil sample collection % 8840.83 

Soil sample analysis $3505.32 

Rock sample analysis $ 119.50 

Petrographic study $ 711.55 

Property examination 
3days@%320 $ 960.00 

Travel expenses 
Room and board $ 206.27 
Vehicle and gas $ 150.00 

Trail clearing 7 km 
3 men, chainsaw and 4x4 vehicle 
6 days @ %1020.00/ day all incl. $ 6120.00 

Report costs 
DraKmg service $ 865.00 
Copying $ 20.00 

Fees 
5 days @ $320 % 1600.00 

TOTALING % 23098.47 
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CERTIFICATE 

I, Egil Livgard, of 1990 King Albert Avenue, Coquitlam, B.C.,do 
hereby certify: 

1. I am a registered member in good standing of the Association of Professional 
Engineers of the Province of British Columbia with registration No. 7236 

2. I am a gradnate of the University of British Columbia with a B.Sc. 1960 in 
Geological Sciences and have regnlarly updated and expanded my geological 
knowledge through numerons short conrses given by MDRU, GAC and the B.C. 
Yukon Chamber of Mines 

3. I have practiced my profession for over 40 years in mineral exploration, in mines 
and in property evaluation. 

4. This report is based on my extensive past work in the area, on examination of the 
property doring a visit on September I” and 2”d 2003 and on information t?om 
the references as listed. 

5. I confirm that I do not own any interest directly or indirectIy in GLENGARRY 
DEVELOPMENTS INC. and/or QUANTUM SPEED INTERNET PRODUCTS 
INC. or their securities or properties and I do not expect to receive any such 
interest in these companies, their affiliates or their properties. 

Dated at Coquitlam, British Columbia this 19th da 
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d PETROGRAPHIC REPORT ON FOUR SAMPLES FROM LLOYD 2 CLAIMS, MT POLLY 

II 
Report for: Egil Livgard Invoice 0300474 

1990 King Albert Avenue 
Coquitlam, B.C. V3J 122 (604-937-5059) Sept. 15. 2003 

II 
SUMMARY: 

J 
Two ofthe samples are from surface, on the boundary line ,between Lloyd 2 claim and Mt. 

Polly Mine claims, and about 200 m north of Mt. Polly’s recent new discovery; the other two samples 
are horn core drilled through the volcanic cover farther north. All the samples appear to be similar in 

II 
composition (alkalic, Kspar-rich, possibly originally monzonite to trachyte, with microphenocrysts of 
apatite and magnetite), although texture varies from high-level intrusive to fragmental volcanic (or 

J 

, 

possibly intrusive/hydrothermal hreccia). The rocks have undergone strong potassic (Kspar, local 
biotite, possible garnet?) and superposed phyllic-argillic (r&cite-clay?, carbonate, chlorite) alteration. 
Minor sulfide mineralization consists of pyrite and lesser chalcopyrite, oxidized to limonite and local 
malachite and black “neotocite”. 

,J Capsule descriptions are as follows: 

3225E. OON: strongly altered, possibly alkalic high-level intrusive or volcanic rock. possibly trachpe, 
originally composed of plagioclase and lesser mafic (hornblende?, biotite) plus apatite and magnetite 

iJ 

crystals in a matrix of K-feldspar. Alteration appears to be potassic (Kspar, biotite) overprinted by 
chlorite-sericitaclay)-carbonate. 

,J 

3450E, OON: alkalic high-level intrusive breccia or fragmental volcanic, possibly originally 
monzonitic, strongly altered to Kspar-chlorite-sericite-carbonate-garnet? and minor sulfides (pyrite. 
chalcopyrite). 

,J DDH2000 #2 288m: strongly potassic (Kspar) and phyllic-argillic (sericite-clay?-carbonate) altered, 
sulftde mineral&d rock that may represent an alkalic (trachyte or monzonite) rock of uncertain 

‘~ 1 origin (fragmental volcanic, high-level intrusive breccia, or hydrothermal breccia). 

J DDH2000-?: alkalic, ?K-feldspar megacrystic, high-level intrusive rock possibly originally of 
trachyte or monzonite composition; it has undergone extensive potassic (K-spar) and phyllic (sericite- 
carbonate) alteration, possibly accompanied by sultide mineralization that is now oxidized to limonite, 
although this is speculative. 

Detailed petrographic descriptions and photomicrographs are attached. If you have any questions 
regarding the petrography, please do not hesitate to contact me. 

Craig H.B. Leitch, Ph.D., P. Eng. (250) 653-9158 cleitch;ir:saI!]~“)!~~~~n 
492 Isabella Point Road, Salt Spring Island, B.C. Canada V8K 1 V4 
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3225E, OON: FINE-GRATNED, ALKALIC ?HIGH-LEVEL INTRUSIVE OR VOLCANIC 
TRACHYTE?, ALTERED TO KSPARkBIOTITE, LATER CHLORITE-SERICITE-CALCITE 

Hand specimen is a pinkish brown, partly oxidized, tine-grained, high-level felsic intrusive or 
volcanic rock, cut by I-2 mm thick white calcite veinlets, and with minor secondary copper minerals 
(malachite, black “neotocite”) on fracture planes. The rock is weakly magnetic. shows strong 
reaction to cold dilute HCI. and extensive yellow stain for K-feldspar in the etched offcut. Modal 
mineralogy in polished thin section is approximately: 

K-feldspar (matrix, ?partly secondary) 40% 
Sericite, ?clay 15% 
Chlorite 15% 
Relict plagioclase 15% 
Carbonate (mainly calcite) 10% 
Hematite (partly after magnetite, ?sultides) 2-3% 
Leucoxene. limonite 1% 
Relict biotite (?partly secondary) 1% 
Apatite <I% 
Malachite, “neotocite” <I% 

In thin section, this sample appears relatively uniform and homogeneous (compared to the sample 
from 3450E), composed of about 30-35% small relict plagioclase phenoctysts and 5-10% relict mafic 
sites, plus scattered microphenocrysts of apatite and hematized magnetite, in a groundmass of fine- 
grained, partly secondary K-feldspar, plus chlorite and sericite. The rock is extensively fractured and 
veined by carbonate veinlets and a later, open set that is partly filled by what may be ?clay-sericite. 

Relict plagioclase phenocrysts have subhedral to corroded outlines mainly <I mm long that 
are commonly difficult to recognize in thin section due to the intense aheration to tine-grained 
sericite, ?clay, and minor carbonate and chlorite. The alteration minerals are mostly <I5 microns in 
diameter and are locally stained by limonite. Traces of former zoning are mimicked by the secondary 
minerals. 

Former mafic crystals are rarely recognizable, with elongated subhedral to rounded outlines 
up to 1.2 mm long that are now replaced by tine-grained, likely secondary, biotite as well as 
carbonate, chlorite, sericite and opaques. The biotite forms subhedral medium brown flakes up to 
0.15 mm in diameter, indistinguishable from small relict biotite phenocrysts ~0.5 mm in diameter 
Scattered microphenocrysts of apatite have sub- to euhedral outlines up to 0.7 mm long, and of 
abundant hematized magnetite up to 0.35 mm in diameter. 

The groundmass is largely K-feldspar as small interlocking subhedra mostly ~0.1 mm in 
diameter, but it is strongly stained by minute particles of reddish-brown ?hematite and intensely 
microfractured by sericite, chlorite and lesser carbonate. Quartz appears to be absent. 

In places, microfractures and hairline fractures are more organized and concentrated into 
zones up to 3 mm wide, containing or associated with significant amounts of opaques (mostly 
hematitic limonite, in part possibly after former sulfide crystals CO.15 mm in diameter). These are cut 
by calcite veinlets that are up to I .6 mm thick, with distinct cross-fibre (antitaxial) growth structure 
of elongated crystals up to 2 mm long. The open set may locally contain traces of malachite and 
opaque “neotocite” (amorphous mixtures of Fe-, Mn-, and Cu-oxides). The minor copper 
mineralization is much more evident in hand specimen than in thin section. 

In summary, this sample appears to be a strongly altered, possibly alkalic high-level intrusive 
or volcanic rock, possibly trachyte, originally composed of plagioclase and lesser matic (?homblende, 
biotite) plus apatite and magnetite crystals in a matrix of K-feldspar. Alteration appears to be 
potassic (Kspar, biotite) overprinted by chlorite-sericite(+7clay)-carbonate. 
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3450E. OON: ALKALIC HIGH-LEVEL INTRUSIVE BRECCIAFRAGMBNTAL VOLCANIC 
(MONZONITE?) ALTERED TO KSPAR-CHLORITE-SERICITE-CARBONATE-?GARNET 

Hand specimen is a reddish brown, slightly oxidized, breccia composed of about 75%, I-2 cm 
diameter, subangular clasts of tine-grained, high-level felsic intrusive or volcanic rock, in a greenish 
matrix. The rock is magnetic, shows strong reaction to cold dilute HCI, and extensive yellow stain for 
K-feldspar (locally along fracture planes. suggestive of secondary Kspar) in the etched offcut. Modal 
mineralogy in polished thin section is approximately: 

K-feldspar (matrix; likely partly secondary) 40% 
Relict plagioclase 20% 
Chlorite 15% 
Sericite 10% 
Carbonate (?mainly calcite) 10% 
Garnet (?) 2-3% 
Limonite (after s&ides) l-2% 
Pyrite, chalcopyrite < 1% each 
Magnetite <I% 
Apatite. sphene < 1% each 

In thin section, the rock has a vague fragmental character caused by poorly defined clasts with 
subrounded to subangular outlines mostly <I cm in diameter, suggestive of a hypabyssal intrusive 
breccia or Fragmental volcanic rock. The outlines are partly to largely obscured by the strong 
alteration, to K-feldspar, carbonate, chlorite-sericite, and scattered ?gamet. 

Relict plagioclase crystals (phenocrysts or crystal shards) have subhedral to ragged outlines 
up to 1.25 mm in diameter (2 mm where glomeratic). Composition may be about albite or oligoclase 
based on extinction on 010 up to 12 degrees (no quartz to compare refractive indices with); this may 
in part be a secondary composition, since the crystals are partly altered to carbonate, sericite, chlorite 
and stained by limonite. The crystals are commonly rimmed by coronas or haloes of K-feldspar as 
small subhedra CO.35 mm in size, likely secondary or late-magmatic in origin. 

Relict matic. phenocrysts or shards are barely recognizable where they have subhedral outlines 
up to 1.5 mm in diameter. They are pseudomorphed by carbonate, chlorite, minor sphene (minute 
subhedra <I 5 microns in diameter) and opaques that range from coarser, subhedral magnetite (partly 
oxidized to hematite) up to 0.25 mm in size down to smaller. subhedral pyrite or limonite particles 
mostly CO. I mm in diameter. In places, ragged skeletal aggregates of?garnet up to 0.5 mm across 
also appear to replace former mafic sites. The ?gamet is pale yellow to greenish and is locally 
associated with chlorite and fine-grained sultides (mainly pyrite, subhedra CO. I mm, partly oxidized 
to limonite). Other relict sites with less well-defined outlines up to 0.75 mm across, now 
pseudomorphed by an extremely fine-grained, intimate mixture of chlorite and sericite plus lesser 
carbonate and minor ?gamet, could have been after matic minerals. If so, then the original rock may 
have contained up to 35-40% ma&s. Scattered euhedral crystals (microphenocrysts) of apatite up to 
0.75 mm long and magnetite up to 0.5 mm across suggest that the rock was alkalic in origin. The 
magnetite is commonly partly rimmed or replaced by fine-grained pyrite. 

The groundmass in the clasts consists largely of tine-grained, subhedral to anhedral. 
interlocking crystals of K-feldspar mostly 60 microns in diameter, with lesser amounts of fmer- 
grained carbonate. chlorite, sericite, and opaques plus traces of sphene (subhedra to 0.1 mm). The K- 
feldspar is strongly stained by minute particles of hematite. The matrix to the clasts consists mainly 
of comminuted feldspar and carbonate set in very fine-grained, pale greenish chlorite and sericite, 
variable sulfides (pyrite, rare chalcopyrite) plus traces of sphene. Narrow, irregular fracture veinlets 
(mainly ~0.5 mm thick) are not well developed in the thin section, but appear to contain chlorite, 
garnet (?), and limonite (after former sulfides including both pyrite and chalcopyrite as subhedral to 
anhedral crystals or aggregates mostly CO.1 mm in diameter), and minor K-feldspar. 

This appears to be an alkalic high-level intrusive breccia or fragmental volcanic, possibly 
originally monzonitic, strongly altered to Kspar-chlorite-sericite-carbonate-garnet and minor s&ides. 
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DDH2000#2 (288m): POTASSIC (KSPAR) AND PHYLLIC (SERICITE-CLAY?-CARBONATE- 
SULFIDE) ALTERED ALKALIC FRAGMENTAL ROCK (HIGH-LEVEL INTRUSIVE, 
BRECCIA OR VOLCANIC) 

Hand specimen is fine-grained, fragmental, dark pinkish brown to grey, with distinctive 
reddish K-feldspar phenocrysts or shards set in a dark, aphanitic matrix cut by numerous hairline 
fractures. The rock is not magnetic, but shows minor reaction to cold dilute HCI (especially along 
numerous white fractures), and abundant yellow stain for K-feldspar in the etched offcut both in the 
matrix and the phenocrysts (except for small plagioclase crystals that are white). Modal mineralogy 
in polished thin section is approximately: 

K-feldspar (largely secondary?) 65% 
Plagioclase (relief) 15% 
Sericite, clay? 10% 
Carbonate (mainly calcite) 5% 
Pyrite, trace chalcopyrite 3-5% 
Apatite <I% 
Rutile -4% 

Clasts are poorly defined but appear to have ellipsoidal to irregular outlines up to about 1.5 cm long, 
distinguished mainly by variations in phenocryst content and grain size. Most clasts consist of about 
30-35% small (<I mm) crystals of plagioclase and Kspar, plus shapeless sericitized ?mafics, in a 
groundmass ofKspar, carbonate, sericite/clay? and opaques; some clasts contain K-feldspar and relict 
ma& (hornblende?) crystals up to 2 mm across and 1.5 mm long respectively. 

K-feldspar crystals have euhedral to subhedral outlines up to 2. I mm in diameter, and are 
commonly partly (up to 40%) replaced by fine-grained carbonate, likely mostly calcite as irregular 
anhedra up to 0.5 mm long (rare euhedral rhombs with higher relief may be ?ankerite or siderite). 

Plagioclase crystals have euhedral to subhedral outlines rarely up to 1 mm in diameter that are 
almost always rimmed or partly (up to 50%) replaced by K-feldspar, leaving only the core as 
plagioclase. There is only slight relief difference between the plagioclase and Kspar, suggesting the 
plagioclase composition is albitic (likely a secondary composition). Both feldspars are also partly 
altered to fine-grained &cite and clay? plus lesser carbonate. 

Former mafic sites have subhedral to euhedral outlines rarely over 1 mm long, and are now 
pseudomorphed by sericite (subhedral flakes up to 0.25 mm in diameter) and finer-grained sericite 
mixed with variable clay? (both flakes mostly <20 microns in diameter) plus sulfides (mainly pyrite. 
subhedral to euhedral cubic crystals to 0.25 mm diameter) and rutile (aggregates to 0.15 mm across 
of minute euhedra mostly <25 microns long). Accessory microphenocrysts of apatite up to 0.5 mm 
long are rare, and of pyrite (likely after former magnetite) up to 0.25 mm across are common. 

The groundmass in the clasts consists of tine-grained (mostly <50 micron), feathery K- 
feldspar with lesser amounts of carbonate, sericite, clay? and opaques (sulfides and rutile). The 
matrix to the clasts is difficult to distinguish, but appears to be mainly very fine-grained clay?-&cite 
plus sulfides and rutile, all mostly <25 microns in diameter. This may be hydrothermal matrix; if so 
the rock could be a hydrothermal breccia rather than a fragmental volcanic or intrusive breccia. Only 
field relations, derived by mapping the extent and form of the fragmental rock bodies, can resolve 
this question. In places, the matrix grades to what appear to be more fracture-controlled mixtures of 
the same fine-grained alteration minerals (sericite, clay?, carbonate, s&ides) along microfiactures to 
irregular hairline fractures. 

In summary, this appears to be a strongly potassic (Kspar) and phyllic-argillic (sericite-clay?- 
carbonate) altered, sulfide mineral&d rock that may represent an alkalic (trachyte or monzonite) 
rock of uncertain origin (Fragmental volcanic, high-level intrusive breccia, or hydrothermal breccia). 
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DDH2000-?: ALKALIC, KSPAR MEGACRYSTIC?, HIGH-LEVEL INTRUSIVE (TRACHYTE- 
MONZONITE?) ALTERED TO KSPAR-SERICITE-CALCITE 

Hand specimen is pinkish brown, fine-grained, massive, cut by black Mn-oxide stained planar 
throughgoing fractures and more closely spaced, short, hairline to micro-fractures. The rock is not 
magnetic, but shows minor reaction to cold dilute HCI. and extensive stain for K-feldspar in the 
etched offcut. The texture revealed in the etched offcut suggests the presence of both large relict K- 
feldspar (?) and smaller relict plagioclase crystals. Modal mineralogy in thin section is approximately: 

K-feldspar (partly secondary) 60% 
Sericite 15% 
Plagioclase (relict) 10% 
Carbonate (mainly calcite?) 10% 
Opaque (mainly limonite?) 2-3% 
Chlorite l-2% 
Apatite <I% 
Sphene/rutile <I% 

The texture in thin section is suggestive of a K-feldspar megacrystic rock, likely a hypabyssal (high- 
level) intrusive. The rock consists of about 30% large relict feldspar crystals that may have been K- 
feldspar (although this cannot be proven), with euhedral outlines up to at least I cm long, and 15% 
smaller relict plagioclase crystals with euhedral outlines mainly <I mm in diameter, plus scattered 
matic relics (<5%, 3.5 mm) and accessory apatite and hematized relict ?magnetite microphenocrysts 
in a groundmass of K-feldspar. 

The larger feldspar phenocrysts are thought to have been K-feldspar originally since the small 
plagioclase crystals have not been completely replaced by Kspar, and their shape, size and simple 
twinning are suggestive of Kspar megacrysts. They are strongly altered, however, to carbonate 
(subhedra mostly CO.2 mm but locally up to 0.5 mm in diameter) and sericite (subhedral flakes 
mostly <20 microns in diameter), commonly controlled along microfractures. Locally there is also 
replacement by tine-grained opaques (mostly <25 microns in diameter) that could be limonite after 
former sultides. 

Relict plagioclase crystals have a seriate texture (gradational size distribution from about 1 
mm down to 0.2 mm). They only rarely show remnant polysynthetic twinning in the cores; they are 
always rimmed by secondary K-feldspar, and in addition the cores are commonly partly to locally 
completely replaced by tine-grained sericite and lesser carbonate and secondary K-feldspar (all 
subhedra <50 microns in diameter). 

Relict mafic crystals are distinguished by coarser sericite, and locally by chlorite and opaques, 
compared to the relict plagioclase crystals. In the largest examples, opaques form up to 30% of the 
relict crystal, intimately intergrown chlorite-sericite (flakes <25 microns in diameter) make up 45%. 
and small K-feldspar crystals form the balance. Most smaller examples consist only of sericite and 
opaques with traces of chlorite; the chlorite is very hard to see due to admixture with sericite. 

Apatite forms euhedral microphenocrysts generally CO.5 mm in diameter. Aggregates of 
opaques, likely mostly hematitic limonite, possibly after former magnetite microphenocrysts with 
subhedral outlines CO.3 mm in diameter, are scattered throughout the slide. Limonite is also 
concentrated along fractures, and this could be after former sultides that were generally CO. 1 mm in 
diameter. These fractures are cut by more planar, throughgoing veinlets up to 0.5 mm thick 
composed of carbonate (subhedra to 0.3 mm diameter), with reopenings by fractures filled by 
opaques that may include the Mn- oxides seen in hand specimen. 

In summary, this sample appears to be an alkalic, ?K-feldspar megacrystic, high-level 
intrusive rock possibly originally of trachyte or monzonite composition; it has undergone extensive 
potassic (K-spar) and phyllic (sericite-carbonate) alteration, possibly accompanied by sultide 
mineralization that is now oxidized to limonite, although this is speculative. 


