
ABSTRACT 

James S, Dodge (Dodge) of Whitehorse carried out 
solo Grassroots Prospecting in the Yukon during tJie 1994 
field season under the terms/conditions of the contribu­
tion agreement #94-051 by the Yukon Mineral Incentives 
Program (YMIP). 

The Agreement, as amended, approved the proposal 
by Dodge to conduct the search for diamonds in south-
central Yukon witJiin the mobile erogenic zones dominated 
by Phanerozoic sedimentary cover within the ^0.706 
°'Sr/°°Sr initial ratio, contour indicative of the presence 
of underlying Precambrian crust. This geologic setting 
was chosen because it resembled a close paradigm to the 
mobile zones bordering the Kimberley craton of Western 
Australia where economic diamond deposits are hosted by 
lamproites, as contrasted with on-craton diamondiferous 
kimperlites in the same district. 

Results revealed that (1) in-situ eclogitic rocks 
from a high pressure environment (upper mantle ?) were 
non-diatremetic, conformable units in the ophiolite 
terrane of the Anvil allochthon; (2) ubiquitous orange-
brown garnets and light green diopside components of 
stream and soil samples throughout the target areas were 
most likely 'regional or natural' being derived from 
garnitiferous amphibolite or skarn, rather than being rep­
resentative diamond-host indicator minerals; (3) mafic to jii 
ultramafic bodies identified from the Quiet Lake map sheet 
are confirmed to represent structurally displaced elements 
within the St. Cyr klippe and, so far as examined by several 
traverses, do not display any evidence of diatremes; and 
surprisingly (4) numerous boulders along the Hoole River, 
approximately 8 kilometers up-stream from its confluence 
with the Pelly River, were found to carry anomalously high 
values in gold, copper, and zinc whereupon, claims were 
staked at the end of the field season covering the adjacent, 
largely till covered, potential bedrock source area. 

M. 
j^ai^'&s S. Dodge, P.En̂  
14 MacDonald Road 
Whitehorse, Yukon YlA 4L2 
c/o 403-633-3677 



INTRODUCTION 

The 1994 YMIP Grassroots Prospecting proposal by 

Dodge was entirely focused on the search for diamonds in 

south-central Yukon within the mobile erogenic zones 

underlaim by the Precambrian crust. The maps by R.L. 

Armstrong of the Canadian Cordillera showing the Mesozoic 

and Cenozoic ^^Sr/^^Sr initial ratios were used to indicate 

the geographical areas in the Yukon with ratios greater 

than 0.706, as these suggest the presence of underlying 

Precambrian crust. However, because of active telescoping 

of the North American plate margin, the position of the 

leading edge of continental basement can be expected to 

be somewhat migratory (Ross, 1991). 

The Yukon mobile erogenic belt resembles,in several 

important aspects, those Phanerozoic zones adjacent to the 

kimberley craton of northern Western Australia where econ­

omic diamond deposits occur in lamproite tuffs surrounding 

diatremes. Nearby, on the exposed craton itself, diamondif­

erous kimberlites occur. Nevertheless, as essential as 

structural settings appear to be, the enigma of how and where 

do diamonds concentrate in (apparently ?) discrete geo­

graphical areas of the mantle remains the explorationist's 

greatest challenge in proposing specific prospecting pro­

grams. 

The criteria used by Dodge in the 1994 program came 

from an evaluation of several geologic settings, namely: 

(1) occurrences of diamonds in placers of Crooked Creek, 

Alaska near the Tintina trench; (2) cluster of small minette 

diatremes near Dawson City; (3) numberous occurrences of 

high pressure rocks (eclogite, glaucophane schist) along 

the Tintina trench; (4) several exposures of eclogitic 

rocks in the Anvil allochthon; (5) an area north of Quiet 

Lake where numerous outcrops of ultramafic rocks occur in 

ophiolite packages - but with eclogitic evidence of its 

basaltic precursor possibly having been subducted into the 



upper-mantle pressure environment; (6) several aeromagnetic 

anomalies with diatreme-suspect configurations; (7) the 

possibility of discovering diamonds in gold-poor placer :.; z _̂  

deposits which had not been detected during the wave of 

early prospectors, and (8) the possibility that a non-

traditional source of diamonds might be indicated in alka­

line ultrabasic complexes (Mongolia, Russia, Kamchatka), in 

lamprophyre/diabase dikes (New South Wales, Western Australia), 

in ophiolite complexes (Morocco, Kalimantan ?) - all of which 

are present in the central Yukon. 

Although no commercial production of diamonds has 

been reported from such non-traditional source rocks, the 

presence of even a few diaunonds in them may be evidence 

t h a t earlier-emplaced diamond source rocks at relatively 
high lithospheric levels had been.intersected. In other 

words, some basis for postulating that the underlying 

mantle, or its plume, is diamondiferous, as would be the 

gas-driven diatremes from a mantle source carrying diaunond 

xenocrysts to the surface. Not to be overlooked were the 

possibilities of sedimentary 'fossil' placer deposits 

hosting diamonds derived by erosion of now-concealed lampro­

ites (Bergman re Kalimantan placers). 



R. L. Armstrong 
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Hgure 18. Map of the raiKiHtaTi Cordillera showmg Mesozoic ^ S r / ^ r initial ratios. Large area with 
ratios at or below 0.704 is underlain by ensimadc Phanerozoic crust Areas with ratios greater than 
0.707 are underlam by Precambrian crust &at has been incoiporated into younger magmas. Transitional 
areas contain scattered evidence of tectonically reworiced Piecambrian basement (southem Omineca 
Bdt) or Proterozoic-age, continent-doived dastic sedimentaiy Todo (Yukon, northem Coast Plutonic 
Bdt, aad Omineca Bdt). 



Magmatk evolution ofthe Canadian Cordillera 81 1/ 

Figure 19. Map ofthe fanaHian Cordillera showing eariy Cenozoic ''Sr/**Sr imtial ranos. Pattem is a 
subdued version of the Mesozoic map (Fig. 18). Where Mesozoic ratios are low, the eariy Cenozoic 
ratios are siighdy hi^er because the underlying crust has become more evolved. However, the area of 
very high ratios m Mesozoic rodcs shows only transiuonal ratios (0.705 to 0.707) \a eariy Cenozoic 
time, because contmental crust is no longer making as large a contribution to the magmas. 



FIELD PROCEDURES 

Three areas were chosen for prospecting: 

(1) Starr Creek - Hoole River 105G-12 

(2) St. Cyr klippe off South Canol Road 105F-3/6/7 

(3) Big Timber Creek, tributary to Ross River 105J-4 

The modus operandi was similar in each area, 

i.e., stream sediment and, where applicable, soil sampling 

in the search for dieimond indicator minerals. Sieve sets 

were used both in coarse screening (-2.00mm) of the average 

10 kilogram bulk samples in the field, as well as for sep­

arating finer fractions for examination under a binocular 

microscope at base camps. Clay fractions were washed out 

and magnetic minerals removed by a hand-held magnet. Final 

air-dried sample fraction sieved sizes were: -2.00 +850 ^m; 

-850 um +600 m; and -600 xjn. Tweezers were used under the 

microscope to hand pick grains that appeared to be garnets 

and diopside, irrespective of shades of color, and to drop 

them into small plastic vials and bags for possible labora­

tory microprobe analysis if warranted. 



RESULTS 

Starr Creek - Hoole River 

Two features signalled this area for prospecting: 

the aeromagnetic anomalous pattem, and the proximity of 

mafic rocks mapped on the Finlayson sheet 105G. Prospect­

ing of the entire target area was precluded by a large 

Native land claims withdrawal selection. 

Initial investigation of the area began with the 

gravel bar along the west side of the Hoole River at its 

confluence with the Pelly River. As at the end of the 1993 

field program, several small cobbles of eclogite were found, 

but megascopically it was impossible to determine if the 

source was a xenolith from a pipe, or was an unbrecciated 

unit in a conformable ophiolite package. A cursory inspec­

tion of several horizons of basalt flows exposed in the 

canyon walls failed to present any evidence indicating that 

eclogitic material had been enveloped during extrusion of 

the olivine-basalt flows. Consequently, attention was direc­

ted to stream sediment sampling up-stream along the west 

shore of tJie Hoole River in the search for diamond indicator 

minerals. 

Several samples were taken beginning up-stream from 

the inaccessible basalt-lined canyon and then up to the 

mouth of the first northeast-flowing tributary creek which 

previously had been set as the approximate southern boundary 

of the Starr-Hoole prospect area. Of continuing interest was 

the discovery of one small cobble of eclogite along the 

Hoole River bed-load approximately one kilometer downstream 

from the tributary creek. 

Sediment stream sampling was carried out on this 

creek at approximately 500 meter intervals until reaching 

the topographic divide with the north-flowing Starr. Creek, 



Along Starr Creek a cliff forming intrusive basalt lies 

wholly within the prominent aeromagnetic high/low linear 

patterns. As at the outset of the program, one of the 

principal goals was to determine if mafic/ultramafic terrane 

as mapped displayed any indications of hosting diatreme 

structures; no such evidence was seen in float or in the 

cliff outcrops. 

Prospecting northeast of Starr Creek was unsuccess­

ful in locating bedrock, but several soil samples were 

taken near the western boundary of the abandoned LUG claim 

block. 

Microscopic examination of Hoole River samples 

revealed numerous brown to brownish-orange garnets and 

fewer green diopside. No garnets or diopside were evident 

in stream sediment or soil samples taken on the tributary 

creek or on the till-covered terrain to the north. 

Except for the unknown up-stream bedrock source 

of eclogite, the originally selected prospecting area is 

judged to have little potential for diamonds. 



Sediment Sampling on NE-flowing Tributary of Hoole River 

Soil Sampling on Divide East of Starr Creek 



Basalt Cliffs on Starr Creek in Area of High 
Aeromagnetic Anomalies 



St. Cyr Klippe Ultramafics 

The St. Cyr klippe comprises a broad area of 

dominantly ophiolitic terrane of the Anvil allochthon and 

hosts six discrete ultramafic bodies along with their assoc­

iated serpentinized and rodingized alteration products which 

are commonly recognized as talc horizons and ankeritic neph­

rite lenses. Until Dodge discovered eclogitic rocks in 

Canol Creek and Fish Creek drainages' in 1992, the klippe 

was assximed to be the obducted split of a MORS subduction 

event during the collision with the westward drifting and 

overriding North American plate. However, the presence of 

eclogite, even though it had for the most part undergone 

retrograde amphibolite metamorphism, implied that it likely 

formed from deeply subducted MORE under upper-mantle pres­

sures. The process of exhumation of these eclogites from 

their evident high pressure regime isi.'unclear. Or so Dodge 

was inclined to interpret the St. Cyr eclogites before the 

1994 program. 

At the outset it became apparent that sediment samples 

from creeks in the St. Cyr klippe contained readily recognized 

grains of orange-brown garnets and sea green diopside, to­

gether with magnetite and haornblende as the principal heavy 

minerals. In most samples, at least 50% of the grains were 

quartz and feldspar derived from nearby batholiths. 

Although predicted as a problem, only when sample sites 

weice followed up with outcrop provenance checks did its full 

dimension become apparent. The sampling of Canol Creek, for 

instance, confirmed the anticipated concentration of garnets, 

owing to the eclogite exposed in the canyon zone. The sit­

uation was similar on adjacent Deer creek in which several 

boulders of eclogite were found. This led to a prestimption 

that the source there could be an extension of the Canol 

creek eclogite outcrops. 



Yet, the train of garnet/diopside-bearing sediment 

in both Canol and Deer creeks persisted, albeit in lesser 

concentrations, up-stream from the known eclogite occurr­

ences. Prospecting 8-10 kilometers to the east into the 

creek divides confirmed the presence of a wide skarn halo 

in the ophiolitic package especially where underlain and 

penetrated by the Nisutlin batholith. Evaluation of the 

diamond potential was redirected then to a close scrutiny 

of cobbles/boulders in the lithological search for evidence 

of breccias, lamproite, or even minette in the drainage 

areas. Even so, the presence of glacial till continually 

cast in doubt the in-situ source of any of the above ultra­

mafics, if tJiey were encountered as float. However, some 

confidence was established by the many eclogite cobbles ex 

exposed in the outwash of Canol creek where bulldozing had 

occurred during installation of the large culvert under 

the South Canol road. 

I conclude that stream sediiaent sampling gjreesutm-

acceptable mixed signals because of the pervasive shedding 

of garnet/diopside minerals from bedrocks. Detailed pros­

pecting of stream bedload gravels-to-boulders with mega­

scopic lithologic identification in the field is the best 

metJiod in the search for diamondiferous host rocks. Re-

gretably, during rock prospecting, no evidence was seen of 

diatreme pipe style of brecciation. One exposure of auto-

brecciated, fine-grained, amphibolite was noted in the 

lower canyon of Canol creek. 

The time spent and the area covered in evaluating 

the St. Cyr klippe eclogites led Dodge to reflect on the 

Franciscan metamorphic terrane of northern California where 

eclogites occur as conformable units among amphibolites 

and high pressure glaucophane assemblages. Field evidence 



at the Canol creek outcrops favors the development of 

eclogite as conformable layers within a metamorphosed 

ophiolite package - specifically from a basalt flow of 

MORB provenance. This is reinforced by the dominant "C" 

type eclogite (Coleman, 1965) described by Erdmer from Canol 

creek. Thus, the St. Cyr klippe after all may very well be 

the obducted segment of a subducting oceanic plate being 

overridden by the North American plate. Metamorphosing 

pressures of the event may have been sufficient tocconvert,. 

basalt into "C" type eclogite which then experienced retro­

grade metamorphism during intrusion of the Nisutlin batho­

lith. 

f I As Coleman stressed, there are *eclogites and eclogites 

I now believe that those of the St, Cyr klippe were not pro­

ducts of upper mantle stobducted MORB, Thus, they did not-offer, 

even briefly, a diamond stability field. Any diamonds present . 

in the St, Cyr eclogite terrane most likely would have been 

zenoliths in the MORB - a most unlikely host for a commercial 

diamond concentration. 
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Fish Creek Sample Examination of Sieved -2.OOmm+850 î m Fraction 

Canol Creek Sample Site 
at Head of Eclogite Can­
yon 2^ Km from Rose River 



Sample Site on Canol Creek 1 Km Above Rose River 

Sample Site on Fish Creek 10 Km West of South Canol Road 



Big Timber Creek Aeromagnetic Anomalies 

The 1994 prospecting proposal by Dodge was amended 

to include the investigation of a string of five circular, 

aeromagnetically high, anomalies in the Big Timberccreek 

drainage 30-40 kilometers northeast of the settlement of 

Ross River. The isolated anomalies resembled those of a 

series of volcanic necks both in shape and size, while their 

linear, equidistant, spacing suggested a prominent struct­

ural control of their emplacement, perhaps related to a 

warp in a prominent NNE trending suture mapped in the dis­

trict. 

A comparison of the aeromagnetic anomalies and the 

GSC Map 19-1987 by Gordy of the area showed no correlation 

with the caldera fill or with perimeter faults of the South 

Fork bolcanic terrane to the west. However, though not in­

dicated on Gordy's map, his siobsequent 1988 report described 

South Fork volcanics as occurring in the Big Timber creek 

drainage. Thus, Dodge believed that rocks considerabley 

more mafic than the South Fork volcanics were responsible 

for the string of circular aeromagnetic anomalies. 

A stream sediment and soil sampling program was 

undertaken from a helicopter set-in base camp between 

anomalies designated arbitrarily as #3 and #4 in order to 

determine if surface sampling could be used to identify 

the lithology of rocks responsible for the unique string of 

anomalies. 

Samples of coarse sediment from the sluggish streams 

in the low, boggy terrain were obtained with a long-handled 

shovel at over one-meter depths below the top of the muskeg 

banks. Each sample totalled over 10 kilograms in weight and 

was screened wet through a 2.00mm sieve; the -2,00mm fraction 

of approximately 5 kilograms each were packed to base camp 

for drying and further sieving and microscopic examination. 



Several low, glacial-till, moraine ridges were 

sampled from handdug pits on the average 0.5 meters deep. 

The initial 10 kilogram samples were packed down to the 

nearest muskeg water source and screen-washed through the 

2.00 mm sieve to remove gravel and silt prior to final base 

camp drying, sieving, and microscopic examination. 

Traverses between small creeks 2-3 kilometers to 

the south led to hilltop oucrops of South Fork welded 

crystal tuffs with low dips to the north (Photo). This 

ridge of outcrops lies approximately one kilometer north 

of the perimeter of the #4 aeromagnetic 'bullseye' anomaly. 

No outcrops were seen along the till-covered, west-facing, 

slopes on a hill centered on the aeromagnetic anomaly. 

It was concluded that the ubiquitous brownish-

orange garnets and dull green diopside handpicked from all 

stream and silt samples most likely were shed from the 

skarn rocks hosting base metal occurrences on the former 

AM claims up-ice approximately 4 kilometers to the north­

east on a high ridge. Thus, the sou5e rock for the targeted 

aeromagnetic anomalies remains unknown. Then again, after 

studying flight lines for the aeromagnetic mapping, there 

was the unanswered and nagging question as to whether the 

unique string of circular anomalies were 'real', or a mere 

most-likely configuration based on the string of multiple 

anomalies on only one north-south flight line. No recom­

mendations can be made for further surface sampling as a 

tool in identifying the source rock for the Big Timber 

aeromagnetic anomalies. 



Base Camp in Big Timber Creek Area 

Examination of Sieved 
Fractions of Semples 
at Base Camp 
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Test Pit for Sampling of Moraine Till 

Bog Sampling Near 
Big Timber Tributary 



South Fork Crystal Tuff Between Anomalies #3/#4 
Dip is IOO Right to Left(North) 

Washing Silt from 
Sample taken in Limonite 
Flooded Brook Tributary 
to Big Timber Creek 



Hoole River Eclogite Revisited 

(and an unexpected find) 

On 19 August, upon premature suspension of prospect­

ing in the Starr, St Cyr klippe, and Big Timber creek areas, 

the decision was made to follow-up the eclogite float first 

seen at the mouth of the Hoole River late m the 199 3 YMIP 

field season A brief re-exammation of the bedload at 

very low August water level revealed two more cobble-sized 

pieces of eclogite with characteristic brown-orange garnets 

ranging 1 to 3 mm in diameter Groundmass was dark green, 

fine grained and may be partially amphibolitized retrograded 

omphacite Is the eclogite a conformable unit m ophiolite, 

or is It a xenolith from a diatreme'' 

Inasmuch as one cobble of similar eclogite was 

found along the Hoole River 500 meters down-stream from 

the northeast flowing tributary creek, prospecting was resumed 

at the first bar up-stream from the mouth of the tributary 

At approximately 800 meters south of the tributary, a 

malachite-stamed boulder, 30cm m diameter, was noted at 

the Hoole's low water level and which upon breaking re­

vealed milky white quartz streaked with veinlets and 

splotches of chalcopynte and, on one side, a dense mass 

of grey pyrite This boulder closely resembled those of a 

series of copper-bearing quartz boulders that Dodge had 

noted below the tributary creek on the Eldorado claims, and 

which Al Carlos had said carried up to 1-2 grams/t gold 

Consequently, following this unexpected finding, 

prospecting attention was broadened from a purely eclogite 

eye-focus to include scanning for limonite-stamed boulders 

Subsequently, over a 200 meter distance along the shore 

farther up-stream, two more, somewhat smaller, quartz-

chalcopyrite-pyrite boulders were found One, with a par­

ticularly rusty quartz matrix, later was assayed and yielded 

values 6667 ppb Au and 1 685- Cu In addition, a medium-



sized boulder coated with dark limonite was found to be 

skarn with bands (layers l-2cm thick) of fine grained, 

light brown mineral which, from later assays, was to be 

identified as sphalerite from its 3- Zn, 4 4 ppm Ag, and ?" 

2 27 ppb Au One cobble sized rock contained coarsely cry­

stalline dark brown sphalerite and galena m a white calcite 

matrix which upon analysis reported out to contain 14- Zn, 

1 15" Pb, and 16 ppm Ag' One dark grey colored cobble dis­

played a concentration of compact, weakly lustrous minerals 

that upon assaying was found to contain 0 19^ Cu, 2842 ppm As, 

300 ppm Bl, and 15^ Fe - thus, concievably tennantite and 

bismuthinite 

After 8 days of very detailed prospecting up-stream 

for about 4 kilometers above the tributary creek, a de­

cision was made to return to Whitehorse for submission of 

two sets of samples for analysis 

Results of all analyses were finally m hand by 

03 October The anomalously high values of Au, Cu, and 

Zn m float confirmed the need to stake claims along the 

west side of the Hoole River covering much of the area 

formerly staked as the LUG claims During 0 7-10 October 

and 21-26 October the MIDAS 1-29 claims were staked along 

two parallel lines extending SSE from the flagged northern 

boundary of the former LUG claims An EM survey now appears 

to be the preferred approach to locating any sub-till 

conductors which might localize the exploration for bed­

rock source of the sulfide-bearmg float found along the 

banks of the Hoole River 



Hoole River Boulder w. Chalcopyrite-Pyrite in Quartz 

Hoole River Looking 
Downstream from First 
Boulder above Tributary 
Crdek 



Base Camp Laboratory with Sieved Sample Fractions in Bags 

Base Camp Examination of Samples of Hoole River Boulders 



staking Campsite Above Hoole River - 08 October, 19 94 

Posts No. 2 
MIDAS 11/12 
West of Hoole River 
08 October, 1994 



No. 2 Post for MIDAS 23/24 10 October, 1994 
Southernmost Claims on Line II 

I I? 
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27th July, 1994 

SAMPLES 

Two rock samples, designated FC-1 and 2 , were submitted for 
sectioning and petrographic examination The first was prepared as 
a polished thin section the second as a conventional thin section 

SUMMARY 

Sample FC-1 consists predominantly of brown garnets in a matrix of 
sericite, apparently derived by alteration of feldspar Red biotite 
and muscovite are minor accessories This rock is of uncertain 
origin 

Sample FC-2 is a breccia consisting of fragments of quartz dionte, 
siliceous metasediments and limestone m a micritic carbonate 
matrix 

Neither rock shows features suggestive of ophiolitic derivation 

Individual petrographic descriptions are attached 

F Harris Ph D 

((604) 929-5867) 



SAMPLE FC-1 ALTERED GABNETIFEROOS ROCK 

Estimated mode 

Quartz 
Plagioclase 
K-feldspar 
Muscovite 

Biotite 
Garnet 

Chlorite 
Sericite 
Apatite 

Pyrrhotite 
Pyrite 

Chalcopyrite 
Ilmenite) 
Rutile) 

1 
8 

trace 
3 
3 
28 
2 

50 
1 
1 

trace 
trace 
3 

This IS a heterogenous rock containing prominent grains of coarse, 
brown garnet 

The garnets are set m a matrix composed dominantly of a felted 
aggregate of what is probably sericite (the thin section is somewhat 
too thick) Diffuse remnants of what appears to be plagioclase are 
recognizable sporadically throughout the sericitic matrix 

The garnet occurs as discrete, equant/subhedral grains, 0 5 - 8 0mm 
or more in size It is a distinctive yellow-brown colour, and is 
typically traversed by networks of parallel microfractures These 
are sometimes infilled by green chlorite - representing incipient 
alteration (though, overall, the garnet is notably fresh) No 
reaction rims are recognizable 

The principal accessory constituents are orange-brown biotite 
(partially altered to chlorite) and coarse muscovite These occur 
as clusters of flakes up to 1mm or more m size, forming pockets 
between the coarse garnets, and sinuous trains and schistose streaks 
m the sericitic matrix 

Quartz IS rare, but is seen as sporadic, individual, equant grains 
m the matrix, and as inclusions in some large garnets Some of the 
latter may include some apatite as well as quartz 

Opaques consist predominantly of an oxidic phase which appears to be 
composed of intergrown rutile and ilmenite It occurs as individual 
grains enclosed within garnet, and as random disseminations 
Sulfides include pockets and irregular disseminations of pyrrhotite 
and lesser pyrite, plus traces of chalcopynte Locally the oxides 
and sulfides occur intergrown 

The overall fabric of this rock is irregularly streaky, but there is 
no consistent foliation Its origin is obscure The rock has a 
metamorphic "look", but the garnets are not the pinkish almandine 



Sample FC-1 cont 

variety typical of both the pelitic metamorphic environment and of 
eclogite Rather, they appear to be Fe-rich andradite - most 
commonly seen in skarnic or contact metamorphic products The 
paucity of quartz is also notable The intensely sericitized matrix 
(apparently altered feldspar) is suggestive of hydrothermal 
processes 

It IS possible that this sample represents an altered and sheared 
derivative of a soda-rich syenitic intrusive (certain of which are 
known to contain garnet as a primary constituent) The mineralogy 
does not appear consistent with derivation from eclogite No 
pyroxene is present, nor such secondary minerals as might be derived 
from it 



SANPLE FC-2 CARBONATE-CEMENTED BRECCIA 

Estimated mode 

Quartz 
Plagioclase 

Sericite 
Biotite 

Carbonate 

16 
3 
0 
0 
80 

5 
5 

This sample is clearly a form of breccia, consisting of sharply 
defined, van-sized, angular to sub-rounded, non-matchmg rock 
fragments m a fine-grained, brown matrix 

Thin section examination shows that the clasts are of several 
distinct types They include fresh, fine to medium-grained quartz 
diorites mosaic-textured granular (vein-type') quartz foliated 
quartzites or quartz schists (granoblastic quartz with schistose 
partings of biotite/sericite), and very fine-grained, homogenous, 
micritic limestone The clasts range m size from 0 5mm to 1 or 
2cm There are also numerous smaller clasts of the same rocks, 
ranging down to disaggregated quartz grains and sencite/biotite 
flakes 

The matrix is a featureless aggregate of brown carbonate, of grain 
size 10 - 100 microns - possibly representing a' finely comminuted 
version of the large micntic clasts It is diffusely stained, 
apparently by dust-sized limonite 

The carbonate is reactive to dilute acid, and is apparently calcite 

The thin section contains no garnet 

This rock IS of uncertain origin It may possibly represent a 
calcite-cemented scree deposit derived from a quartz diorite/meta-
sedimentary terrane No ophiolite affinities are apparent 
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Report for 

SAMPLES 

James S Dodge, 
14 MacDonald Rd , 
WHITEHORSE, 
Yukon, YIA 4L2 

Job 940297 

July 4th, 1994 

A specimen (un-numbered) of suspected ultramafic rock was submitted 
for sectioning and petrographic examination 

DESCRIPTION 

Estimated mode 

Plagioclase 
Hornblende 

Biotite 
Chlorite 
Sericite 
Epidote 

Carbonate 
Apatite 

Fe-Ti oxides 
Pyrite 

25 
40 
12 
5 

trace 
8 
2 
2 
6 

trace 

This sample is a coarse-grained, mafic-nch igneous rock having the 
textural aspect of an intrusive 

It IS composed of approximately equal proportions of plagioclase and 
amphibole, with biotite and Fe-Ti oxides as the principal 
accessories 

The major constituents form an interlocking intergrowth of 
anhedral-subhedral grains, 2 - 5mm or more m size The biotite 
likewise forms some coarse flakes and irregular masses, as well as 
smaller, intergranular concentrations The Fe-Ti oxides occur as 
disseminated equant grains, 0 2 - 1 0mm in size, and the rather 
abundant apatite occurs as individual prismatic euhedra of a similar 
size 

Most of the constituents show more or less extensive alteration of 
late magmatic/deutenc aspect 



The plagioclase shows patchily varying degrees of saussuritization, 
commonly being altered to meshworks of fine-grained epidote, plus 
minor associated carbonate and sericite 

The hornblende is typically flecked with actinolite, secondary 
biotite and chlorite The primary biotite is a dark brown variety, 
commonly of striated, sub-opaque appearance as a result of pervasive 
rutilization 

The Fe-Ti oxides consist of sub-opaque material (probably mixtures 
of rutile and leucoxene) which incorporate lamellae and meshworks of 
probable ilmenite 

The major content of feldspar m this rock means that it is not an 
ultramafic Petrographic examination failed to confirm the presence 
of olivine It has the typical texture of a gabbro, but the major 
mafic component is amphibole rather than pyroxene The significant 
content of biotite (an Fe-rich variety - not phlogopite) is also 
atypical of gabbro The rock is, therefore, classifiable as a 
somewhat altered dionte It shows no fragmental or xenolithic 
features on the thin section scale to suggest that it is anything 
other than a normal plutonic intrusive 
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Job 940259 

June 15th, 1994 

SAMPLES 

1 rock sample (un-numbered polished thin section numbered DD-1) was 
submitted for petrographic examination 

DESCRIPTION QUARTZ DIORITE PORPHTRT 

Estimated mode 

Quartz 
Plagioclase 

Carbonate 
Epidote 
Biotite 

Hornblende 
Cryptocrystalline 

groundmass 
Pyrite 

Xenoliths 

30 
25 
trace 
trace 
12 
1 

30 
trace 
2 

This sample is a prominently porphyritic igneous rock 

Its character is clearly displayed in the stained off-cut, where the 
relatively large, dark (unetched) phenocrysts are quartz, the 
white-etched phenocrysts are plagioclase, the tabular mafics are 
biotite, and the patchily yellow-stained, white-etched matrix is the 
aphanitic groundmass (of feldspathic composition) 

Phenocrysts make up about 70% of the rock in total They range in 
size from 0 2 - 2 0mm, are generally of equant shape, and show 
random orientation 

The quartz phenocrysts attain the largest size They are anhedral 
to subhedral in form, and occasionally rounded and/or embayed 

Plagioclase phenocrysts are typically of subhedral form, and 
sometimes show concentric growth zoning Twinning extinction 
measurements suggest a composition of andesme The plagioclase is 



generally strikingly fresh, but a few grains show saussuritic cores 
(alteration to carbonate and possible epidote) 

The biotite is red-brown in colour, and fresh it occurs as 
well-formed crystals 

Hornblende is a very minor mafic accessory 

The groundmass is mildly turbid and evenly cryptocrystalline to 
glassy It shows localized flow textures and vitric features It 
IS probably of feldspathic composition 

Some compositional differentiation in the groundmass is apparent 
from the etched off-cut, with a relatively more potassic (weakly 
yellow-stained) phase forming streaks and pockets separating 
fragment-like patches m which the groundmass is of non-potassic 
character This feature probably reflects incipient autobrecciation 
late m the crystallization history It is also recognizable in the 
thin section as occasional clumps of phenocrysts cemented by a 
relatively coarser-grained, microgranular groundmass variant 

A notable feature of the rock is the apparent absence of the normal 
minor accessories like apatite, sphene and opaque oxides Very 
rare, minute specks of pyrite occur, mainly withm biotite crystals 

The rock contains scattered xenoliths, similar in general size and 
shape to the phenocrysts These appear to consist mainly of 
micritic carbonate and siltstone/greywacke 

This IS a fresh rock, having the textural aspect of a minor 
intrusive It is of quartz dionte composition 

J F Harns Ph D 

(929-5867) 
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Job 940379 

August 22nd, 1994 

SAMPLES 

1 rock sample, designated Slope #2, for petrographic examination 

DESCRIPTION LAMINATED SILTSTONE OR TUFF 

Estimated mode 

K-feldspar 
Plagioclase 

Quartz 
Sericite 

Chlorite) 
Epidote) 

Leucoxene 

30 
5 
2 

50 
10 

2 

The stained off-cut of this sample shows a striking laminar 
structure of thin, diffuse-margined bands or lenses of alternating 
potassic (yellow-stained) and non-potassic composition 

In thin section the rock is found to be composed predominantly of 
sericite (the non-potassic bands) and K-feldspar (the yellow-stained 
bands) The bulk of the rock is minutely fine-grained - especially 
the potassic bands which are composed of a cryptocrystalline to 
felsitic aggregate of K-feldspar, of gram size 5 - 2 0 microns, 
speckled with tiny flecks of chlorite and clusters of sub-opaque 
leucoxene 

The non-potassic bands are slightly coarser, being composed 
essentially of felted sericite, of gram size 10 - 50 microns 
Minor intergrown feldspars and dustings of accessory chlorite and 
leucoxene are the remaining constituents 

A few coarser, silty bands contain clasts of quartz and plagioclase 
up to 100 microns m size 



Minor epidote is present, as a concordant veinlet m one of the 
potassic laminae, and as disseminated small cryptocrystalline 
clusters 

The rock has the aspect of a fine-grained sediment (arkosic 
mudstone) or a bedded tuff of trachytic to andesitic composition 

'J F Harris Ph D 

(929-5867) 












