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CAVENDISH TOWNSHIP GEOPHYSICAL TEST RANGE:

1973 DIAMOND DRILLING

ABSTRACT

During the winter of 1972-73, thirty-three holes averaging 100 feet in length were
drilled on the geophysical test range in Cavendish Township, Ontario. The bedrock
consists of Grenville mafic gneiss, crystalline limesione and granitic gneiss. Two zones
of pyrite-pyrrhotite concentration are found within the gneisses. Each zone is charac-
terized by an outer region containing approximately 2% sulphides, and an inner region

with concentrations of up to 10% sulphides.

The two zones appear to dip towards each

other. Although traces of sphalerite and chalcopyrite were observed, no base metal
concentration in excess of 600 parts per million was found.

RESUME

Au cours de l'hiver 1972-73, 33 forages de 100 pieds en moyenne ont été exécultés
sur le terrain d'essais géophysiques du township de Cavendish en Ontario. La roche en
place est constituée de gneiss ferromagnésien de Grenville, de calcaire cristallin et de
gneiss granitique. Les gneiss renferment deux zones de pyrite-pyrrhotine. Chacune
est caractérisée par une zone enveloppante contenante environ 2% de sulfures et une
zone intérieure a concentration de sulfures jusqu'd 10%. Ces deux zones semblent
descendre l'une vers l'autre. Bien que l'on ait observé des traces de sphalérite et de
chalcopyrite, la concentration de métaux communs n'excede pas 600 parties par million.

INTRODUCTION

During the period from February to May 1973 a
program of shallow diamond drilling was undertaken
at the Cavendish Township geophysical test range.
The purpose of the program was to obtain some geo-
logical control to aid in the evaluation of geophysical
results obtained at the range.

The test range is located in Cavendish Township,
on the south side of the Salmon Lake Road, 1.3 miles
west of Highway 507 and 6.5 miles south of Gooderham.
It was used in 1967 as the site of the field seminar held
by the Geological Survey of Canada in conjunction with
the Centennial Conference on Mining and Groundwater
Geophysics.

Of the 33 holes drilled during the program, 4 were
vertical and the oremainder plunged to the west at
approximately 45°. The average length of the holes
was 100 feet.

The grid established by the Geological Survey in
1967 was used for location. Four holes were drilled
on Line 4S (Line B), eighteen on Line 8S (Line C) and
eleven on Line 12S (Line D). In general the holes were
drilled at intervals of 100 feet, although in some places
intermediate holes were drilled to provide additional
information. Table I summarizes the locations and
attitudes of the holes.

Original manuscript submitted: April, 1974
Approved for publication: October, 1974

The drilling was carried out with two Winkie drills
manufactured by J.K. Smit and Sons Ltd. EX drill
rods were used with IEX bits and core barrels to obtain
core with a diameter of one inch. After being logged
on the site, the core was transported to Ottawa for stor-
age. The appendix contains the logs of all the holes.
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TABLE 1

1. LINE 4 S (LINE B)

Sta Plunge Total Length (ft)
6 + 10W 450W 30

6 + 20W  450W 113

7+ 10W  45°W 130

13 + 60W  45°W 94

3. LINE 12 S (LINE D)

Sta Plunge Total Length (ft)
8 + 00W 458W 119
9 + 00w 450W 123

10 + 00W 450W 122

11 + go0wW 450W 103

12 + 00W 530W 112

13 + 00W 450W 101

14 + 00W 450W 99

15 + Q0W 450W 95

16 + 00W 450W 98

16 + 80W 450W 94

17 + 50W 45 W 99

GEOLOGY OF THE CAVENDISH TEST RANGE

General geology

Figure 1 is a geological map of the test grid area,
compiled on the basis of the drilling and surface map-
ping. The bedrock consists of Grenville mafic gneiss,
crystalline limestone, and granitic gneiss. Foliation
is well developed, and dips steeply east. Two types
of mafic gneiss can be distinguished; hornblende
gneiss (with minor biotite) and biotite gneiss (with
minor or no hornblende). The granitic gneiss is
characterized by alternating mafic (hornblende-
biotite) and felsic layers, a fraction of an inch to
several inches thick, and by feldspar augens.

Mineralized alteration zones

The entire grid area forms part of a calcite-quartz-
calcsilicate (diopside-garnet)-sulphide (pyrrhotite-
pyrite) alteration zone. Pyrrhotite is associated mainly
with calcite, and pyrite with quartz. Sulphide content
is generally approximately 0.1%. There are two areas
of sulphide concentration, Zone A (in the western part
of the grid area) and Zone B (in the central part);
both are characterized by an outer zone containing
approximately 2% sulphide, and a central zone contain-
ing up to 10% sulphide. Figure 2 shows the drilling
results in section. The sulphide distribution is best
documented on lines 8S and 125, where drilling was
concentrated; the distribution on the other lines is
based on surface mapping, extrapolation, and the
limited amount of drilling on line 4S.

The sulphide minerals occur as disseminations and
as stringers parallel to the foliation. Although the
sulphide zones strike generally parallel to the foliation,
the discordant nature of the mineralization is evident

2. LINE 8 § (LINE C)

Sta Plunge Total Length (ft)
0 + 00W Vertical 101
3+ 00W " 97
4+ 00W " 98
5 + 00W n 94
6+ 00W  550W 98
7+00W 45°W 97
8 +00W 45 W 98
9 + 00W 452w 102
9 + 40W 45 W 102

10 +00W 45°W 99

11 +00W 45 W 99

12+ 00W 45 W 97

13+ 00W  45°W 84

14 +00W 50 W 100

15 + 00W 45 W 99

15 + 55W 45 W 64

15 + 80W 48§W 114

16 + 50W 45 W 70

from local crosscutting of lithologies and distortion of
the foliation attitude. Zone A dips to the east, but

Zone B apparently dips west. Structural control of
emplacement is suggested by the occurrence of slicken-
sided graphite within and adjacent to the sulphide
zones in drillholes at 85, 9 + 40W; 85, 15 + 55W; and
12S, 16W.

Zone A

On line 4S, the drillhole at 13 + 60W intersected a
4-foot section containing 2% pyrite in stringers parallel
to the foliation. Pyrrhotite stringers were noted in an
outcrop of biotite gneiss along the east bank of St.
Croix Creek, at approximately 14 + 20W.

On line 8S, a 10-foot section of pyrrhotite-pyrite
stringers in garnetiferous biotite gneiss, averaging
about 10% sulphide was intersected in drillholes at
15 + 55W and 15 + 80W. The enveloping zone contain-
ing 2% sulphide is about 80 feet thick.

On line 128, a 43-foot section containing 2% sul-
phide was intersected in the drillhole at 16W.

Zone B

On line 4S, the drillhole at 6 + 20W intersected
57 feet containing about 1% pyrrhotite; silicified layers
up to 1 foot thick were noted. The drillhole at 7 + 10W
intersected four sections (23, 5, 4 and 8 feet thick) of
silicified hornblende gneiss containing 5% pyrite; the
overall sulphide content of the entire zone is approxi-
mately 2%.

On line 8S, the drillhole at 8W intersected 30 feet
of mineralization similar to that in the hole at 4S, 6 +
20W, The drillhole at 9W intersected 68 feet containing
about 2% sulphide; close to the middle of the section,
two intersections of 4 inches and % inch of pyrrhotite-



pyrite-calcite separated by about 3 feet were observed
to contain about 80% sulphide. A westward dip of the
zone is indicated by the lack of significant mineraliza-
tion in the drillhole at 9 + 40W.

On line 128, the drillhole at 8W intersected 90 feet
containing 2% pyrrhotite, and the drillhole at 9W inter-
sected 57 feet containing 1% pyrrhotite. The drillhole
at 10W cut 68 feet containing about 2% pyrrhotite, with
a 2-foot section in the central part of the zone averag-
ing about 10% pyrrhotite-pyrite.

Economic geology

Nine samples with high sulphide content were
analyzed for Zn, Cu, Pb and Ni. The highest values
obtained were 170 ppm Zn, 600 ppm Cu, 17 ppm Pb and
230 ppm Ni. Since none of these values was over a
greater thickness than a few feet, it is highly unlikely
that the test-range sulphides offer any economic
possibilities.
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