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SUMMARY

An exploration program convicting of linecutting, very low frequency 

electromagnetic and magnetic geophysical surveys, geological mapping, and rock 

and selective soil sampling was completed on Kap Resources Ltd.'s Fergus Lake 

property southwest of Kapuskasing. Ontario.

The exploration targets were primarily the strong electromagnetic 

conductive zones related to solfide-oxide facies iron formations, as delineated 

by a government airborne geophysical survey in Jane. 1986.

The exploration program has outlined these zones by geological mapping and 

ground geophysical sruveys. Preliminary sampling over limited outcrop exposure, 

yielded discouraging results, however additional exploration is required to 

fully evaluate the potential of the the iron formation zones.

A program of backhoe trenching and detailed structural mapping and sampling 

of the iron formations on the north half of the property is recommended. 

Geological mapping and prospecting followed by linecutting and magnetic and very 

low frequency electromagnetic geophysical surveys is recommended for the south 

half of the property.
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INTRODUCTION

This report describee and presents the results of very low frequency 

electromagnetic (VLF-EM) and magnetic ground geophysical surveys, combined with 

geological mapping and selected soil sampling conducted on the northern half of 

Kap Resources Ltd.'s Fergus Lake property. The exploration program was managed 

by OreQnest Consultants Ltd. and was carried out in late October and early 

November, 1986.

The purpose of the program was to closely evaluate the economic potential 

of the claims for hosting base and precious metal mineral deposits and to fully 

examine the source of the strong EM conductors delineated by an Ontario 

Government airborne geophysical survey released in the spring of 1986. The work 

was focussed on the north half of the property where most of the conductors are 

concentrated.

The ground work was preceded by a fixed wing airborne magnetic and very low 

frequency electromagnetic survey. The survey provide additional assessment work 

credits particularly for the southern part of the property as well as adding 

additional information to the government airborne survey previously released.

The area encompassing the property is presently completely staked and is 

undergoing very active mineral exploration by a number of mining companies. 

This activity was generated in response to the release of the government 

airborne survey and to the number of Interpreted bedrock conductors subsequently 

outlined.
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No gold and base metal occurrences are known to occur in the area. The 

absence of mineralization may be partly attributed to the lack of previous 

serious exploration programs and the extensive areas with limited outcrop 

exposure. According to Berger (1986). the geology encompassing the Fergus Lake 

property contains several geological environments favourable for hosting 

precious and base metal deposits and detailed exploration is warranted.

LOCATION and ACCESS

The property is situated approximately 50 kilometers south west of 

Kapuskasing. Ontario within the south-east quadrant of Fergus Township. The 

center of the claims is found on NTS map sheet 42 G/3 and 42 G/6 at 

approximately 83*. 05'W longitude and 49*. 13'N latitude. Fergus Lake lies 2 

kilometers southeast (Figure l and 2).

Access to the property is easily obtained by travelling 2 kilometers west 

of Opasatika on Highway 11 and then south along the Fergus Road to mile 32 (52 

kilometers). Prom there. CSR 10 a secondary dirt, forestry access road leads 2 

kilometers east-northeast to the central part of the north half of the property. 

Numerous bosh trafls and skidder trails requiring 4 wheel drive vehicles leave 

CSR 10 to many portions of the property.

PHYSIOGRAPHY and VEGETATION

Topographic relief averages 3 to 5 metres reaching a maximum of 20 metres 

in the north and central portions of the property. Outcrop exposure is limited 

to under 10H overall, with large areas being covered by lacustrine clay and 

related glacial deposits.
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The majority of the property has been recently clear cut by the Spruce 

Palls Paper Company of Kapuskasing leaving many areas almost completely devoid 

of vegetation. Isolated areas of black spruce forest and mixed spruce, birch 

and poplar stands remain with dense alder and cedar growth in lower areas. 

Fergus Creek winds across the north portion of the property, but for the most 

part drainage is poor resulting in large areas of standing water and bog.

PROPERTY DESCRIPTION

The property consists of 109 unpatented mining claims, forming a 

rectangular block approximately 2.4 kilometers wide (east-west) and 7.2 

kilometers long. They are located in Fergus Township, claim sheet plan map M 

807. within the District of Cochrane of the Porcupine Mining Division. 

Exploration work in 1986 was concentrated on the northern most 45 claims.

Status of the claims is as follows, assuming the work described in this 

report is fully accepted for applied assessment credits.

Claim timbers Date Recorded Assessment Due

832330-832339 10 November 15. 1985 November IS. 1988
*832627-832629 3 November 26. 198S November 26, 1989
832636-832643 8 December 12. 1985 December 12. 1988
832645-832649 5 December 12. 1985 December 12. 1988
832654-832656 3 December 12. 1985 December 12. 1988

*832732-832746 15 November 25. 1985 November 25. 1989
832810-832821 12 November 26. 1985 November 26. 1988
832898-832910 13 November 18. 1985 November 18. 1988
832968-832972 5 November 26. 1985 November 26, 1988

*835749-835763 15 November 26. 1985 November 26. 1989
*835812-83S823 12 November 26. 1985 November 26. 1989
848226-848227 2 November 18. 1985 November 18. 1988
872210-872215 6 November 15. 1985 November 15. 1988

"Claims covered by exploration program discussed in this report.
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HISTORY and PREVIOUS WORK

There has been very limited exploration activity in the Kapuskasing area. 

The first recorded work is an airborne electromagnetic and magnetic survey in 

1959 over parts of Caithness and Rykert Townships by Lnndbert Explorations 

Limited. Macassa Mines Limited subsequently opitoned some of the claims in 

Caithness Township and carried out follow up ground BM and magnetometer surveys, 

however, no drill targets were generated and the claims were allowed to lapse. 

S. Vukmirovich followed up Macassa Mines work by drilling one drill hole (101 

feet) in a coincident ground BM conductor and magnetic high. Pyrite and 

pyrrhotite encountered in the hole explained the anomalies.

Trenching by R. Campbell fat 1960. followed by two diamond drill holes (205 

feet) in the northern part of Caithness Township, reported "intensely sheared 

rock of greenstone affinity containing pyrite, pyrrhotite and magnetite" 

(Campbell, 1960). Traverses by Berger et al failed to locate the trenching and 

drill sites. The outcrop in the vicinity of the old holes was granodiorite 

thereby suggesting the mineralization is hosted by sheared granodiorite rather 

than greenstone (Berger. 1985). In 1964. Kenogamisis Gold Mines Limited carried 

out ground electromagnetic and magnetic surveys in parts of Parnell and 

Ecclestone Townships east of the Opasitika River in search of base metals. 

Seven drill holes totalling 1.761 feet were drilled on seven conductive zones 

and encountered pyrite and pyrrhotite mineralization in gneisses and mafic to 

felsic metavolcanic rocks (Wood. J.W. 1965).
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The only reported work recorded in Fergus Township was in 1971 when the 

International Nickel Company of Canada (INCO) drilled two short holes 

approximately 5 kilometers north of Fergus Lake. Both holes were stopped in 

overburden due to jamming of the casing and the presence of large boulders.

In 1974. 1976 and 1977. M. Vobnirovich drilled three holes totalling 347 

feet, south of Big Pike Lake with each hole reportedly intersecting pyrite 

mineralization associated with mafic metavolcanic rocks (Berger. 1985).

The area encompassing Scholfield. Caithness. Rykert. Fergus and Ecclestone 

Townships and the northern half of Pellet!. Doherty. Abbott. Opasitika and 

Bourinat Townships were mapped by Berger et al in the summer of 1965. for the 

Ontario Geological Survey. In 1986. the O.G.S. in conjunction with the Ontario 

Ministry of Northern Development and Mines commissioned Aerodat Limited to fly a 

magnetic and 3-frequency electromagetic airborne survey over a large area in the 

OBA-Kapnskasing region (OGS. 1986). The purpose of these surveys was to 

stimulate mineral exploration in the area. At the present time, the belt is 

completely staked with preliminary exploration consisting of linecutting and 

ground geophysics being carried out on a number of properties.

Exploration of the Kap Resources Ltd. property began with Terraquest 

Geophysics flying a 2 frequency electromagnetic and magnetic airborne survey 

over the property as well as other properties in the area (Terraquest. 1986). 

Ground follow up work as detailed by this report includes ground very low 

frequency electromagnetic and magnetometer surveys, geological mapping (1:2500 

scale) and selected soil sampling on the northern 45 claims. The only evidence
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of previous work was a single claim post dated 1965. however, there are no 

assessment records to substantiate any exploration work done at that time.

SURVEY PARAMETERS

A cot line grid was established on the property in order to provide 

accurate control for the ground surveys. North south lines spaced 100 metres 

apart were cut with stations picketed at 25 metre intervals. An east west 

baseline was cut in the center of the property. The linecutting was 

subcontracted to Mid Canada Explorations of Timmins. Ontario and amounted to 72 

kilometers.

The VLP-BM survey was conducted with a Geonics BM 16 receiver tuned to the 

transmitter station at Cutler. Maine. Readings were taken every 25 metres with 

the operator facing north. The magnetic survey was conducted with EDA OMNI IV 

proton precession magnetometers. Diurnal variations in the geomagnetic field 

were measured every 15 seconds and removed from the survey results using an EDA 

OMNI IV proton precession base station magnetometer.

Geological mapping was carried out at a scale of 1:2500. Samples analyzed 

were representative grab samples of the specific unit sampled. Soil sampling 

was very limited, being restricted to a short section of exposed iron formation. 

Samples of poorly developed B horizon were taken at 12.5 metre intervals where 

possible and analyzed by Vangeochem Laboratories in Vancouver for Au, Ag, As. Cn 

and Za.
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REGIONAL GEOLOGY

The regional geology consists of a thick sequence of Archean Supracrustal 

rocks belonging to the Superior Province of the Canadian Shield that extends 

north eastward front Oba Ontario to approximately 20 kilometers north of 

Kapuskasing. Clastic metasedimentary rocks dominate with subordinate amounts of 

mafic to intermediate and felsic metavolcanic rocks as well as.felsic to mafic 

intrusive rocks. The belt is bounded to the south and west by granitic 

intrusive rocks and to the north and east by vast areas of a migmatite and 

gneiss complex (Figure 3).

The metasedimentary rocks, (all rocks in the belt have been regionally 

metamorphosed to amphibolite rank and therefore the prefix "meta" will not be 

repeated) are composed mainly of well to poorly bedded greywacke* with minor 

amounts of chert, reworked tuffs and mixed sulfide-oxide facies ironstone. 

Indtvioal sequences may be well bedded, displaying grain size variation 

(turbiditic) or well bedded to poorly bedded units with no internal organization 

and are characterized by abundant biotite and/or hornblende (pelitic) (Berger. 

1986).

Minor amounts of felsic volcanic rocks occur intercalated within the 

sedimentary sequence and consist of flow and tuffs ranging from dacite to 

rhyolite in composition.

The intermediate to mafic volcanic rocks commonly occur as massive to 

pillowed flows intermixed with ash. lapilli and breccia units with subordinate 

pillow breccia and debris flow. Narrow clastic and interflow sedimentary
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sequences and ironstone are intercalated within flows.

Small mafic to felsic plotons and associated dyke swarms, locally intrude 

the supracrustal rocks. Compositon ranees from gabbroic to monzonite to 

feldspar and quartz feldspar porphyritic.

Felsic intrusive rocks and gneisses bounding the belt consist of massive 

granite pegmatite, orthogneiss to paragneiss and metatextite. Tonalitic and 

granitic pluton* are noted intruding the gneiss complex.

Diabase dykes intrude all rock types with principal orientations of 340* and 

secondary sets at 045* and 75* to 90*.

The region is complexely deformed with at least two periods of deformation 

preserved in the clastic sedimentary rocks. The supracrustal rocks are 

generally south facing with local reverses due to intense folding. Overturning 

has resulted in shallow dips in the order of 30*-50* along contact with the 

gneisses and pegmatites (Berger. 1986).

Two regional fault sets trending northeast and east north-east transect the 

belt (Figure 3).

The supracrustal rocks have attained a middle to upper greenschist facies 

and locally amphibolite facies regional metamorphic grade.
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PROPERTY GEOLOGY

The northern half of the property is underlain by two main units: a 

northern intermediate to mafic volcanic sequence and a southern sedimentary and 

volcaniclastic sequence. The contact is marked by intercalated iron rich 

sedimentary horizons, volcanic flows and tuffs and oxide-sulphide facies iron 

formation. Minor intrusive rocks include gabbro and feldspar porphyry dykes and 

late diabase dykes.

The intermediate to mafic volcanic rocks occur as green to dark green, fine 

to medium grained flows that are locally pillowed and intermixed with minor ash, 

lapilli and pillow breccia. The dominate mineral assemblage is 

horableode-plattoclase-quartz plus/minus biotite plus/minus garnet plus/minus 

epidote (samples 7. 9. 10; Appendix I). Intercalated coarse to medium grained 

mafic to ultramafic units could represent lato stage sills and dykes of the same 

volcanic cycle.

The sediments underlying the south area of the property are predominantly 

greywackes with intercalated chert, ironstone and iron rich amphibolitic layers. 

Primary bedding features were rare with typical beds being maassive to poorly 

sorted. Top indicators (Berger. 1986) indicate a northward younging direction 

of the sediments just east of Fergus Lake. Typical mineral composition is 

plagioclase - quartx plus/minus K feldspar, hornblende or biotite.

Minor felsic volcanic ash tuffs were noted intercalated within the 

sediments near the southern border of the map area (Sample 4. Appendix H).
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The location of the contact between the volcanics and sediments has been 

largely inferred due to the lack of outcrop and absence of a distinct 

geophysical signature. The actual contact is more of a gradational change over 

a few hundred metres and is characterized by abundant interbedded amphibolite 

rich sediment horizons, banded amphibolite flows, iron rich feldspathic wackes 

and oxide sulfide ironstone.

The oxide-snlfide ironstones were observed in a few locations and are 

easily traced by the geophysical surveys as magnetic highs and/or conductors. 

The majority of the ironstones shown on Figure 4 are inferred from the 

geophysics because they are obscured by overburden. Where observed, the 

ironstones are quartz and sulfide rich, with lesser amounts of banded magnetite. 

The high magnetic response is generated by massive pyrrhotite, however the 

examinations of sample 8 (Appendix HI) revealed a non-magnetic variety of 

pyrrhotite. The VLP survey has accurately traced the sulfide rich zones 

revealing areas of stacked parallel anomalies. These zones may represent a 

number of separate horizons, or. a tightly folded sequence of a single iron 

formation. Grab samples of ironstone from various locations yielded no 

anomalous gold content.

The property geology is similar to the West Anticline Zone. Opapimiskan 

Lake presently being explored by Dome Mines Group and Bsso Minerals, where gold 

mineralization is hosted within multiply deformed iron formation along the 

contact between a thick sequence of pelitic metasedimentary rocks and mafic and 

ultramafic metavolcanic rocks (Hall. R.S. and Rigg. D.M.. 1986). Continued 

exploration on the Fergus Lake property would be based on this model of gold
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deposition.

Feldspar and quartz feldspar porphyry dykes commonly occur within the 

volcanics and sediments throughout the contact area. Widths vary from less than 

one half metre to over 4 metres. These dykes could be related to a small felsic 

pluton intruding into the volcanic sequence in Opasitika Township.

Diabase dykes intrude all other rock types on the property and are oriented 

in a northerly direction. The dykes are signatured in the magnetometer survey 

by a number of linear spot high values aligned parallel to the survey lines.

Evidence for a least two periods of deformation was apparent from the 

ptygmatic folding of quartz veins with the mafic volcanics. Berger (1985) 

describes interference fold patterns preserved in the clastic sedimentary rocks 

east of Fergus Lake with fold pattern exhibiting an F2 fold axis striking 030* to 

055*. The first deformation event is inferred to have isoclinaUy folded the 

supracrustal rocks about an east trending, subvertical fold axial plane traces. 

At least one event of folding has occured subsequent to the intrusion of the 

felsic dykes as evidenced by their folded contact with the host rocks. The 

magnetometer survey suggests possible fold structures exist however, the lack of 

outcrop and detailed structural mapping hinders accurate interpreatton. 

Petrographic analysis of a suite of samples (Appendix III) indicates rocks that 

are relatively fresh and undeformed with no strong structural fabric or 

schistosity. Lineations are defined by the preferred orientation of biotite 

and/or hornblende crystals.
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GEOPHYSICAL SURVEYS

The results of the VLF-EM survey are shown in Figure 6. Anomalies are 

graded by peak to peak in-phase amplitude according to the following categories: 

less than 20*,, 20V401fc. greater than 40H.

The survey detected a large number of anomalies interpreted to define the 

conductors shown on Figure 6.

Some of the conductors correlate with magnetic anomalies and are probably 

caused by iron formations. Many of the conductors are located in overburden 

covered areas and their causes cannot be ascertained.

In several places mutiple. parallel or en-echelon conductors are evident. 

It is possible these situations represent a single conductor repeated by folding ' 

or faulting.

The results of the magnetic survey are illustrated in contoured format on 

Figure 7. The survey detected a number of variable amplitude linear magnetic 

highs. It is likely that the highs are caused by iron formations, particularly 

when they correlate with VLF-EM conductors. In places the magnetic anomalies 

are also distributed in a parallel or en-echelon manner like the VLF-EM 

conductors, which supports the contention that folding may have occurred on the 

property.
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A series of spot highs which trends north/south across the property between 

lines IB and 2W is caused by a large diabase dyke.

No ground geophysics was carried out on the south half of the property. 

The airborne geophysical surveys from the area outlined a few scattered, 

generally poor electromagnetic anomalies; a number of north/south trending 

magnetic highs which are probably caused by diabase dykes and at least two 

east/west trending linear highs which may reflect iron formations like those on 

the north half of the property.

CONCLUSIONS

The following conclusions are drawn in consideration of all the exploration 

to date on the Kap Resources property:

(1) The causes of the strong airborne electromagnetic anomalies
delineated by the government airborne survey, are a number of sulfide 
(py -fr po) oxide facies iron formations occurring intercalated within 
the volcanic sediment stratigraphy. These iron formations have been 
accurately traced on the property be ground electromagnetic and 
magnetic surveys. Field observation from limited exposure has 
indicated the presence of massive pyrite-pyrrhotite mineralization 
within the iron formation;

(2) Grab samples from the limited exposure of the bon formations yielded 
no detectable quantities of gold enrichment;

(3) The majority of the weaker VLF-BM anomalies are caused by conductive 
overburden and swampy areas. Zones of multiple parallel or en-echelon 
conductors may indicate repetition of some feature by folding and/or 
faulting;

(4) The magnetic survey map suggests possible fold structures may exist, 
however additional work is required to substantiate this 
interpretation. Folded iron formations are important structures for 
localising gold deposition and therefore more work is recommended to 
clarify their existence and economic potential;
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(5) The potential of the property to host base metal mineralization is 
very limited, further exploration would be restricted to gold:

(6) The property has reasonable potential to host golld deposits hosted 
within folded iron formation structures. Further exploration should 
be focused in determining the structural geology of the property and 
identifying the fold patterns of the iron formations. The property 
geology is similar to the West Anticline Zone. Opapimiskan Lake 
presently being studied by Dome Mines Group and Bsso Minerals, where 
gold mineralization is hosted within multiply deformed iron formation 
along the contact between a thick sequence of pelitic metasedimentary 
rocks and mafic and ultramafic metavolcanic rocks (Hall. R.S. and 
Rigg. D.M.. 1986). Continued exploration on the Fergus Lake property 
would be based on this model of gold deposition.

(7) The southern part of the property was not explored on the ground, but 
airborne geophysical surveys indicate good potential for at least two 
unexplored iron formations.

RECOMMENDED WORK PROGRAM

Additional work is recommended in order to fully evaluate the economic 

potential of the property and in particular the iron formation structures on the 

north half and south half of the property. This work would entail a moderate 

backhoe trenching program, combined with detailed structural mapping, 

prospecting and limited soil sampling.
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The following trenches should be completed on the basis of the data 

available to date:

Line 

2+OOV

34OOW

3+OOV

1O+OOE

11+OOE

4+OOE

Location Length

BL O+OO - 2+OOW 2OO M

3+5ON - 4+OON 30 m

3+OON - 3+23N 23O M

0+73S - 1+50S 73 M

7-KMS - 8+OOS 1OO M

5+40N 23 M

Purpose

 ultiple VLF-EM conductor*, 
coincident Magnetic high, 
possible fold structure

intense Magnetic high, 
coincident VLF-EM conductor

high Magnetic and coincident 
VLF-EM conductor

possible folded iron 
formation structure

possible folded iron formation 
structure, coincident Multiple 
VLF-EM conductors

intense Magnetic high, 
coincident VLF anoMMaly

Further trenching would be based on the progress of the abovementioned work 

program.

Geological mapping, prospecting, rock sampling, linecutting and magnetic 

and very low frequency electromatnetic geophysical surveys focussed in the 

vicinity of geophysically bif erred iron formations are recommended for the south 

half of the property.



BUDGET

Trenching - 15 days * Sl.lOO/day 816,500
Mapping and Sampling

Geologist - 30 day* 9 S3007day 9.000
Technician - 30 days 9 8150/day 4.500
Camp Costa - 60 days 9 860/day 3.600
Supplies 2,000
Track - 30 days 9 STO/day 2.100

Unecutting - 40 kilometers 9 S2257kilometer 9.000
Geophysics

Magnetics - 40 kilometers 9 8125/kikmeter 5.000
VLP-BM - 40 kilometers 6 S125Xkilometer 5.000

Report and Supervision 5.000
Contingencies 9 15"* 9.300

TOTAL 171.000
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APPENDIX II 

SAMPLE DESCRIPTIONS



Sample No. Line Location Description

247O

2471

1+OOW

5*25W

(H-9OS

7*7 5S

boulder of folded chert-magnetite 
iron formation with 1OZ pyrite

barren looking quartz vein within 
metasediments or felsic ash tuff

2472

2473

2474

247S

Ll+OOE

L1*OOE

L1*OOE

L1*10E

4+7 SS

5*15S

5*2 5S

siliceous iron rich sediment. 
5Z dis. pyrite

iron rich sediment; heavely gossaned; 
from possible old trench

massive quartz vein (white) with 1SZ 
massive pyrite; boulder angular

foliated quartz feldspar porphry; 
silicified

2S45

2S46

1*OOW

5*20W

0*90S

5+OOS

boulder of folded chert-magnetite iron 
formation with 10Z pyrite

chert; massive, grey; no visible 
sulfides

2547 O+6OV 2+50S barren quartz vein hosted by sediments

4001

4002

4003

1+OOW 

0+75W

0*75W

4*OOW 

3*258

3+65S

banded iron formation (oxide)

massive quartz with banded magnetite, 
minor pyrite; exhibits moderate 
folding

gossaned Pe-rlch metasediment; quartz 
veins crosscutting — no visible 
sulfides

4004

4OO5

6*1 5W

2*OOW

1*40S

5*25S

feldspar porphyry dykes; weakly 
gossaned. but no visible sulfides

quartz vein adjacent to quartz-feldspar 
porphyry dykes; hosted within 
metasediments; reddish poss. hematite 
alteration; 2Z disseminated pyrite



Sample No. Line Location Description

4O06 2+1OW 5+30S felsic dyke intruding metasediments; 
gossaned

4301

4302

4303

4304

4305

4306

4307 

43O6

4309

4310

4311

4312

4313

14-ttOE

14+OOE 

1-HM)E

1+OOE

1-I-25E

2-M)OW

4-H)OW 

4+OOV 

3+50V

3+7 SW 

4+OOE

9+OOE 

7+50E

9+50N

9+5ON 

4+7 5S

4+75S

4+5OS

13+2SN

12+7ON

12+70N

5+65N

5+50N 

5+12N

9+OOS 

2+SON

white quartz vein (12 cm wide), hosted 
by mafic pillowed flows; 1Z-2Z dis. 
euhedral pyrite

pillowed, vesicular mafic volcanic; 
sheared; moderately gossaned

iron formation; silica enriched; 20Z 
dis. euhedral pyrite in light green 
grey matrix

shale; elongated blebs and stringers 
of pyrite

siliceous iron formation with blebs of 
fine grained pyrite (3Z-SZ)

pillowed flows; gossaned; adjacent to 
VLF anomaly

quartz vein with dis. euhedral pyrite 

gossaned iron formation; amphibilitic

angular boulder; altered iron formation 
poss.; green black fresh surface; 3Z-5Z 
dis. pyrite

massive sulfide (pyrite) boulders over 
iron formation; 6OZ-80Z pyrite

quartz vein with SZ dis. euhedral 
pyrite hosted by iron rich 
metasediments

quartz vein 9 15 cm wide hosted within 
arkosic wacke; gossaned, but no visible 
sulfides

quartz vein hosted within banded 
amphibolite no visible sulfides



Sample No. Line Location Description

4314 5+OOW 3+7 5N oxide iron formation; pyrite stringers 
O.S cwi wide in a hematite-amphibole 
rich Matrix

4315

4316

4317

S-tOOW

5+OOW

5+OOW

4-H5N

5+12H

5+70N

iron formation witth pods and lenses of 
sulfides (SZ)

mafic intrusive; 1Z-2Z euhedral pyrite; 
medium grained, black matrix; tiny 
doomed quartz stringers

felsic dyke; weakly sheared; biotite 
folation

4318 7+OOW 2+35N biotite gneiss with quartz veins 
paralleling gneissosity; 1Z pyrite
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EXPLORATION 

SERVICES
MINERALOGY AND GEOCHEMISTRY

534 ELUS STREET. NORTH VANCOUVER. B.C.. CANADA V7H 2G6 TELEPHONE (604) 9294867

Job #86-74

Report for: lan Campbell, December 16th, 1986 
Orequest Consultants Ltd. 
404-595 Howe St., 
Vancouver, B.C. 
V6C 2T5

Samples:
11 rock samples from a project in Ontario (your letter of November 17th 

refers). Samples were prepared as standard thin sections, except for #8 which 
was polished.

Samples are identified as follows:

Sample No. Location Slide No.
1 1-HDOW 4-HSOS 86-355X
2 1-HOOW 4+40S 356X
3 2+10W 5+25S 357X
4 8-tOOE 14-HSOS 358X
5 4-KXJW 8+75S 359X
6 5+OOW 4+15N 360X
7 3+75W 5+75N 361X
8 4-HDOW 5+40N 362X
9 2-fOOW 13+25N 363X
10 1400E 4+75S 364X
11 5400W 5+70N 365X

Sunmary:

Ihis suite is made up largely of fine-grained crystalline metamorphic rocks 
of amphibolite grade. Few primary features survive to aid in the recognition of 
original rock types.

Sample l is a highly siliceous rock containing accessory gruneritic amphibole, 
pyroxene and minor iron sulfides, and is probably a variety of iron formation 
(meta-chert).

Sample 8 is massive pyrrhotite with included remnants of granular quartz. 
It could possibly be related to iron formation.

Samples 2, 7 9 and 10 are grouped as amphibolites by virtue of the fact that
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SERVICES

MINERALOGY AND GEOCHEMISTRY

534 ELUS STREET. NORTH VANCOUVER. B.C.. CANADA V7H 2G6 TELEPHONE (604) 929-5867

Invoice #86-74

In account with: Orequest Consultants Ltd., December 16th, 1986
404-595 Howe St., 
Vancouver, B.C. 
V6C 2T5

Charges for professional services re petrographic study of rock samples for 
lan Campbell.

Preparation: 10 thin sections and l polished thin section
including impregnation and staining $ 105.00

Microscopic examination and report 515.00

Total S 620.00
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they have rather high contents (20 - 65X) of hornblende. They show considerable 
compositional and textural variation. Sample 2 has quartz and plagioclase in 
approximately equal proportions and is finely laminated; Sample 7 is a non- 
foliated intergrowth of hornblende and garnet, and is essentially devoid of quartz 
or feldspar; Sample 9 and 10 have plagioclase strongly dominant over quartz. 
Sample 10 is unique in the suite in containing a considerable proportion of 
chlorite.

These rocks may have been derived from mafic to intermediate volcanics or 
tuffs.

Samples 3, 4, 5, 6 and 11 constitute another group, characterized by the 
fact that they are composed largely of plagioclase with subsidiary quartz and have 
rather low contents (7 - 18Z total) of mafics, consisting of biotite, epidote 
and sometimes minor hornblende.

They have been designated as quartzo-feldspathic schists in recognition of 
their metamorphic grade, although they do not, in fact, show any schistosity.

Texturally they are somewhat varied. They are generally fine-grained and 
weakly foliated. Some of them contain coarser plagioclase or quartz as random 
grains and/or short augen or lenses, and their composition and texture is 
suggestive of derivation from felsic volcaniclastics (feldspathic wackes) or tuffs. 
Primary K-feldspar occurs in only one sample (#3) and then only in minor amount, 
so they are not arkosic in character.

The rocks of this suite are generally fresh and undeformed. Some show 
minor alteration (K-feldspathization and sericitization) associated with 
microfractures.

J.F. Harris Ph.D.



Sample *1 (Slide 86-355X) QUARTZITE (SILICEOUS IRON FORMATION)

Estimated mode
Quartz 95
Pale amphibole 2
Pyroxene 2
Garnet trace
Sulfides l
limonite trace

This sample consists essentially of quartz as a polygonal to interlocking 
mosaic of rather variable grain size (0.02 - 2.0mm). The smaller grains tend 
to occur interstitially to the larger ones and there is no perceptible banded 
size variation. Grain boundaries are locally somewhat crenulate and/or diffuse 
and the texture is clearly one of complete recrystallization. No primary 
clastic features are recognizable and the rock may have originated as a chert.

A weak foliation is defined by the distribution of the sparse accessories. 
These consist principally of a colourless amphibole (possibly grunerite) and a 
pale greenish clinopyroxene. Minor disseminated sulfides (pyrite and/or pyrrhotite) 
and traces of garnet are closely associated with the iron silicates.

The grunerite tends to concentrate as a few thin lamellae of partially oriented, 
prismatic subhedra, whilst the pyroxene forms trains and clumps of small irregular 
grains.

This rock has the mineralogy and texture of silicate iron formation, though 
it is a particularly siliceous variety.



Sample #2 (Slide 86-356X) BANDED AMPHIBOLITE

Estimated mode
Quartz 22
Plagioclase 28
Hornblende 47
Garnet 3
Opaques trace
Limonite trace

This rock shows a well-developed banding on the scale 2 - 10mm. This is 
produced by variations in grain size and relative proportions of amphibole vs 
quartz/plagioclase.

The amphibole is hornblende which occurs as well-oriented prismatic grains 
0.1 - 1.0mm in size. These concentrate to form compact amphibolitic bands - 
and also occur in more dispersed form as thin semi-continuous laminae and swarms 
of individual tiny grains in the more quartzo-feldspathic bands.

The latter consist essentially of a fine-grained (0.05 - O.lmm) polygonal 
mosaic of intimately intergrown plagioclase and quartz. Quartz also occurs in 
segregated and relatively coarser grained form as occasional individual augen 
and as elongate lenses.

The plagioclase locally shows alteration to fine-grained felted sericite. This 
effect is sometimes recognizably related to the presence of discordant micro- 
fractures, but often appears random.

Garnet occurs as scattered, individual subhedral grains, 0.2 - 1.0mm in size, 
most commonly in the amphibolitic bands.

Rare traces of randomly disseminated opaques appear to be Fe oxides. Limonite 
occurs as concordant seams in some of the hornblende bands, and associated 
small clumps which may be pseudomorphous after sulfides.



Sample #3 (Slide 86-357X) QUARTZO-FELDSPATHIC SCHIST

Estimated mode
Plagioclase 70
Quartz 17
K-feldspar 5
Biotite 4
Hornblende 2
Epidote l
Sphene l 
Opaques )Limonite ) trace

This rock consists essentially of a rather heterogenous polygonal mosaic of 
plagioclase, 0.1 - 1.0mm in size, with intergrown quartz and K-feldspar (microcline).

The plagioclase aggregate consists of abundant individuals, clumps or lenses 
of coarser grains scattered through a finer matrix of plagioclase with interstitial 
quartz and K-spar. The latter constituents (especially quartz) also show some 
segregation as coarser clumps and lensy augen.

Grain shapes are anhedral throughout and recrystallization appears to have 
been complete. There is a weak but perceptible grain orientation within the 
feldspathic aggregate which, combined with the elongation of coarser segregations 
and the parallelism of accessory biotite flakes, imparts a distinct foliation.

Mafics are minor. Biotite is the commonest, as well-oriented flakes 0.1 - 1.0mm. 
These locally coalesce to form short trains or discontinuous laminae, but they 
are insufficiently abundant to impart any schistosity. The other mafics (hornblende, 
epidote and sphene) occur as small, irregular grains closely associated and/or 
intergrown with the biotite.

This rock is probably a metamorphosed felsic porphyry or strongly feldspathic 
wacke.



Sample #4 (Slide 86-358X) QUARTZO-FELDSPATHIC SCHIST

Estimated mode

Plagioclase 75
Quartz 10
Biotite 8
Hornblende 4
Epidote 3
Sphene trace
Opaques trace

This is a somewhat similar type of rock to #3 in its plagioclase-rich 
composition and accessory suite. It differs in containing no K-feldspar, and 
in being texturally more homogenous.

It consists dominantly of an even, polygonal to interlocking mosaic of 
plagioclase, 0.04 - 0.4mm in size. Accessory quartz is entirely in an interstitial, 
intergranular mode and does not form lenses or augen.

The plagioclase aggregate includes scattered, randomly oriented, coarser grains 
within the finer mosaic. These sometimes show relict primary features in the 
form of subhedral prismatic outlines and concentric zoning, suggestive of an 
igneous origin (as phenocrysts in a felsic volcanic, or crystal clasts in a tuff 
or volcaniclastic). Rare, rounded, augen-like segregations of polygranular 
plagioclase are also seen. The incidence of twinning within the plagioclase is 
higher than normally seen in metamorphic (recrystallized) aggregates.

The mafics show a mode of occurrence similar to those of Sample #3. Biotite 
is dominant, as individual, oriented flakes, rarely coalescing to semi-continuous 
schlieren. The associated hornblende and epidote form subhedra and irregular 
grains, intimately intergrown with the biotite or as disseminated individuals.

There is no banded segregation of mafics, but their distribution defines a 
perceptible foliation.

The trace opaques include rare pyrite.



Sample #5 (Slide 86-359X) BIOTITE QUARTZO FELDSPAIHIC SCHIST

Estimated mode

Plagioclase ) ,j 
Altered plagioclase )
Quartz 16
K-feldspar 4
Biotite 10
Hornblende 6
Epidote 2
Sphene trace
Apatite trace
Opaques trace

This is another plagioclase-rich rock of generally similar type to Samples 3 
and 4, but with some textural differences.

It consists largely of an evenly fine-grained, polygonal to interlocking mosaic 
of plagioclase and accessory quartz, 0.05 - 0.15mm in size, in which there is a 
perceptible grain flattening or parallel elongation. Scattered individual coarser 
grains of quartz (and, less commonly, plagioclase) 0.2 - 0.5mm in size occur 
throughout, but these seldom, if ever, concentrate as augen or lenses.

The plagioclase is rather commonly sericitized and/or argillized. This 
effect may, at least in part, be related to a system of discordant, sub-parallel, 
anastomosing veinlets of K-feldspar which cut the rock.

Mafics are fine-grained and relatively abundant, as rather evenly disseminated, 
small, individual flakes of biotite and stubby, equant, prismatic grains of 
hornblende and epidote. They are essentially intergranular to the plagioclase/ 
quartz mosaic and show an imperfect orientation and only a very occasional 
tendency to clump, or coalesce as wispy schlieren.

The biotite often has a bleached, incipiently altered aspect. 

The opaques include traces of sulfides.



- Sample #6 (Slide 86-360X) EPIDOTE QUARTZO-FELDSPATHIC SCHIST

Estimated mode

Plagioclase ) co
Altered plagioclase )
Quartz 25
K-feldspar 2
Biotite 7
Epidote 10
Muscovite 2
Garnet trace
Sphene trace
Carbonate trace
Opaques (sulfides) 2

Ibis is another variant of the rock type exemplified by the previous few 
samples in the suite.

It is evenly fine-grained like #5, but has a somewhat higher content of quartz 
and contains epidote (without hornblende) as a principal mafic.

It consists dominantly of an anhedral mosaic of plagioclase and quartz, 0.02 - 
0.2mm in size, in which the smaller grains are interstitial to the larger. Grain 
shapes are quite strongly elongated and there is a definite oriented fabric. 
Scattered coarser grains (especially of quartz) up to 0.5mm in size occur, rarely 
forming short lenses.

The plagioclase is irregularly but rather commonly quite strongly sericitized. 
The resultant visual contrast between quartz and plagioclase in the thin section 
reveals a distinct greywacke-like texture. Certain grains appear unaffected by 
this alteration.

Mafics occur evenly disseminated throughout. They include biotite as moderately 
well-oriented, intergranular flakes, locally with intergrown muscovite; and 
abundant epidote, as individual anhedral-subhedral grains, similar in size and 
sub-elongate form to the matrix quartz/feldspar.

Garnet is seen as one small lens of skeletal development with quartz.

The rock is cut by rare hair-line veinlets of K-feldspar sometimes with envelopes of 
fine-grained K-feldspathization and/or intense sericitization of plagioclase. 
Carbonate and muscovite are sometimes constituents of these veinlets.

Accessory sulfides (probably mainly pyrrhotite) are relatively abundant, as 
individual, randomly disseminated grains, 0.01 - 0.15mm in size and of equant 
to elongate form.



Sample #7 (Slide 86-361X) GARNET AMPHIBOLITE

Estimated mode

Hornblende 65
Garnet 30
Quartz 2
Plagioclase l
Chlorite trace
Apatite trace
Opaques 2

The bulk of this slide consists of a compact, non-foliated, anhedral-subhedral 
aggregate of hornblende of grain size 0.1 - 0.5mm.

Garnet is an abundant accessory as sub-equant masses 0.5 - 5.0mm in size, often 
strongly skeletal, poikilitic and, in part, made up of coalescent smaller granules.

The garnets show local alteration to chlorite along networks of fractures.

Very minor quartz occurs as scattered interstitial pockets in the hornblende, 
and as fringes and inclusions in garnet.

At one end of the slide there is a fine-grained foliated zone consisting of 
microgranular plagioclase and coarser quartz, with abundant sub-oriented hornblende 
of grain size 0.01 - O.lmm.

Opaques occur throughout as randomly disseminated, individual, small, often 
elongate grains, 0.02 - O.lmm, occasionally concentrating as sub-concordant 
trains. They occur indiscriminately in the hornblende and the garnet, and appear 
to be oxidic - possibly ilmenite.



(Slide 86-362X) MASSIVE PYRRHOTITE

Estimated mode

Quartz 18
Sericite 2
Pyrrhotite ) TO 
Altered pyrrhotite )
Pyrite trace
Chalcopyrite trace
Limonite 2

This sample consists largely of a compact, finely polygranular aggregate of 
non-magnetic pyrrhotite. This is extensively altered to micro-crustified marcasite 
and secondary pyrite via a boxwork-like network of microfractures, the larger of 
which have cores of limonite.

Rare small pyrite euhedra and flecks and clumps of fine-grained chalcopyrite 
occur disseminated in the pyrrhotite.

The massive sulfide forms the matrix to rather abundant, rounded to irregular 
fragment-like patches of microgranular mosaic quartz, 0.5 - 10mm in size. Some 
of these quartz 'islands' contain fine-grained interstitial pyrrhotite, and their 
outlines are often embayed by the enclosing pyrrhotite, suggesting that they may 
be unreplaced remnants.

Disseminated flakes and localized veinlets or schlieren of sericite occur 
in, and on the contacts of, some of the quartz patches. The smallest inclusions 
in the massive sulfide are individual quartz grains and muscovite flakes.

The nature of this mineralization cannot be fully determined from its 
petrography. The texture of the quartz is more typical of quartzite or meta- 
chert than vein material. However, the massive nature of the sulfides and the 
breccia-like distribution of quartzose remnants are obviously distinct from the 
banded/disseminated style of mineralization normally associated with iron 
formation. It could perhaps represent a local, structurally controlled/ 
remobilized segregation within that environment.



Sample *9 (Slide 86-363X) FOLIATED FINE-GRAINED AMPHIBOLITE

Estimated mode

Hornblende 50
Plagioclase 45
Quartz 4
Garnet trace
Chlorite trace
Epidote trace
Carbonate trace
Opaques l

The majority of this slide consists of an even, very fine-grained aggregate 
of plagioclase of grain size 0.01 - 0.05mm, which forms the matrix to abundant 
hornblende as well-oriented individual, subhedral to euhedral, prismatic grains 
0.1 - 2.0nnm in size (i.e. much coarser than the matrix).

The matrix contains minor intergrown quartz which tends to be somewhat coarser 
(up to O.lmm) than the dominant plagioclase.

The disseminated hornblende grains are somewhat poikiloblastic and locally 
so abundant as to form coalescent elongate clumps and lenses. At one end of the 
slide hornblende concentrates as a compact, essentially plagioclase-free band. 
This zone contains occasional small, partially chloritized garnets.

The rock is cut by several directions of discordant, hair-line fractures 
containing chlorite, epidote and carbonate. Carbonate is also seen as rare 
disseminated flecks. The matrix plagioclase shows local sericitization 'marginal 
to the fractures.

Opaques occur as sparse, evenly disseminated, tiny, often elongate grains 
0.02 - O.OSran in size. In the hornblendic band these tend to form linear trains 
parallel to the foliation.



Sample #10 (Slide 86-364X) CHLORITE AMPHIBOLITE

Estimated mode

Plagioclase 48
Quartz 15
Hornblende 20
Chlorite 14
Biotite l
Apatite trace
Pyrite l
Limonite l

This is a foliated rock of similar general type to other amphibolites of the 
suite. Distinctive features are the relatively low content of hornblende, and 
the presence of chlorite.

The matrix is composed of a fine-grained aggregate of plagioclase of grain 
size 0.02 - O.lmm, which locally shows perceptible grain flattening (or preferred 
elongation). Quartz is a minor intergrown constituent with the plagioclase, but 
chiefly shows strong segregation as concordant augen, lenses and disrupted 
laminae or veins in which the grain size reaches as much as 2.0mm. Rarely these 
contain traces of euhedral apatite.

Scattered grains or patches of feldspars show minor sericitization. One example 
was seen of what appears to be a remnant phenocryst within the recrystallized 
plagioclase mosaic, suggesting a probable igneous origin.

Hornblende occurs as disseminations and coalescent trains of poorly oriented, 
stumpy, prismatic grains, similar in size to the plagioclase matrix: a few coarser 
elongate grains to 0.5mm are also seen.

Chlorite occurs in similar mode, but as generally much coarser (longer) flakes, 
a proportion of which are discordant to the rather irregular foliation. Occasionally 
the chlorite contains a minor component of green biotite, and it is possible that 
much of it is derived (by retrograde metamorphism?) from original biotite.

The chlorite and hornblende coexist as closely adjacent grains, and are not 
infrequently intergrown. The hornblende is, however, perfectly fresh and there 
is no evidence that the chlorite is an alteration.

Pyrite occurs disseminated as tiny granules and occasional coarser grains 
to 0.2mm, generally associated with quartzose augen. The pyrite is commonly 
more or less limonitized. Limonite also occurs in parts of the slide in the 
form of prominent ferruginous partings (concordant micro-shears?) and intergranular 
films (clearly visible on the stained cut-off chip as a brownish band).



Sample #11 (Slide 86-365X) OUARTZO-FELDSPATHIC SCHIST

Estimated mode

Plagioclase 68
Quartz 18
Biotite ) c
Chlorite ) 3
Epidote 4
Sericite ) ,- 
Muscovite )
Alunite trace

This is an essentially non-foliated rock of quartzo-feldspathic composition 
similar to that of some of the earlier members of the suite, but devoid of 
amphibole.

It is made up dominantly of a polygonal/interlocking mosaic of rather wide size 
range (0.05 - 0.5mm; rarely to 1.0mm) in which there is no trace of preferred 
elongation and in which individual coarser grains are simply scattered throughout. 
The impression from the stained chip is of a blocky crypto-fragmental stucture 
in which equant grains or grain clusters of plagioclase tend to be outlined by 
networks of smaller quartz grains. In thin section it is very difficult to 
differentiate the totally fresh and often untwinned plagioclase from the quartz, 
and the fabric appears totally recrystallized.

Biotite occurs as tiny, individual, poorly oriented flakes intergranular to 
the quartzo-feldspathic mosaic. Hie other accessory is epidote, as small 
irregular dissemiaated grains of similar size to the quartz/feldspar.

The rock is cut by hair-line veinlets filled by what appears to be alunite. 
These are flanked by relatively broad envelopes in which the plagioclase shows 
rather strong argillic clouding and/or alteration to felted sericite, and biotite 
is more or less chloritized. It would appear from the stained chip that the 
main, central zone of veinlet-related alteration also contains K-feldspar. This 
component could not actually be identified in the thin section, and the staining 
may be indicative that some of the plagioclase in the altered zone has been 
converted to a somewhat potassic albite, and subsequently sericitized.

This rock is notably devoid of accessory opaques.
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