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SOME RADIOACTIVE MINERAL OCCURRENCES IN CARDIFF AND MONMOUTH TOWNSHIPS,

HALIBURTON COUNTY 

By S.E. Wolfe and Nelson Hogg.

INTRODUCTION AND ACKNOWLEDGMENTS

The writers spent two weeks, from July 8 to July 22, 1948, In Cardiff and Monmouth townships, Hali 
burton county, investigating reported discoveries of radioactive minerals. The greater part of this time 
was spent in examining those properties on which active prospecting and exploration were in progress. While 
various other dormant prospects were also visited, it was inevitable in the time available that some should 
be overlooked.

The presence of radioactive minerals in the area has been known for many years, and some of the early 
workings, which are now obscured by caving and vegetation, are described by Ellsworth. 1 The history of the 
area and complete references to previous work are dealt with fully by Satterly/

The present examination was greatly facilitated by the co-operation of the officials of the mining com 
panies active In the area and the assistance of local residents of Tory Hill and Wilberforce. In particular, 
the writers wish to acknowledge the assistance of B. D. Weaver, geologist for Fission Mines, Limited, and 
vice-president of Lead-Ura Mines, Limited; Dr. H. G. Way, of Lead-Ura Mines, Limited; D. Sykes and 
Clarence Godfrey, of Cardiff Fluorite Mines, Limited; and George Plckens, of Wilberforce.

LOCATION AND ACCESS

The highway between Kinmount and Bancroft passes through the centre of Monmouth township and the 
northern part of Cardiff township and provides ready access to the area. A branch line of the Canadian 
National Railways to Bancroft also passes through the area following much the same route as that of the 
highway.

The villages of Wilberforce and Tory Hill on the railway provide convenient sources of supply.

TOPOGRAPHY AND GENERAL GEOLOGY

The topography and general geology of the Cardiff-Monmouth area are described by Adams and Barlow,3 
Ellsworth, 4 and Satterly."

Briefly, the topography Is typical of the Precambrian shield modified slightly by glacial moraines and 
outwash deposits. The average elevation of the area Is approximately 1,250 feet above sea level, with local 
elevations approaching 1,500 feet.

The following table of Precambrian formations applies only to the rocks encountered In the field and 
referred to later In the report.

Table of Precambrian Formations

( Diabase 
(
( Basic Pegmatites: includes the calcite- 
( fluorite vein-dikes. 
(
( Granite pegmatite and syenite pegmatite 
( and associated granitic and syenitic 

Intrusives: ( dikes.
( 
(
( Nepheline-rich syenite and nepheline- 
( rich pegmatite.

( Granite, granite-gneiss, hybrid gneisses 
( of Igneous and sedimentary origin.

( Crystalline limestone.

Sediments: ( Paragnelsses: biotite and hornblende
( gneiss, biotite - scapolite gneiss,
( quartzite.

1 H. V. Ellsworth, "Rare-Element Minerals of Canada," Geol. Surv. Can., Econ. Geol. Series No. 11, 1932.

2 J. Satterly, "Mineral Occurrences In the Haliburton Area," Ont. Dept. Mines, Vol. UI, 1943, pt. 2, pp. 
83 to 85.

* F. D. Adams, and A. E. Barlow, "Geology of the Haliburton and Bancroft Areas," Geol. Surv. Can., Mem 6, 
1910

4 H. V. Ellsworth, op. clt., pp. 213-215.

5 J..Satterly) op. clt., pp. 4-5, and 8-18.



Sediments

The paragneisses and crystalline limestones occur as broad bands, which strike and dip conformably 
and show evidence of intense folding. One of these broad bands of crystalline limestone forms the most prom 
inent geological feature of the Cardiff-Monmouth area. It ranges in width from half a mile to 4 miles and 
strikes diagonally across Monmouth township from the southwest corner to the northeast corner, where it 
swings east in a broad arc along the boundary between Cardiff and Harcourt townships. Most of the radio 
active occurrences examined lie either within this limestone body or close to its contact, in the granites and 
gneisses.

A band of paragneisses, from l to 2 miles in width, is in contact with the limestone along most of its 
length on the southeast side and dips to the southeast at angles ranging from 30 to 45 degrees. The structure 
of the gneisses is obscured by injections and intrusions of granite, syenite, and pegmatite, but in the south 
eastern part of Monmouth township and the southwestern part of Cardiff, they are folded around a plug of 
granitic rocks 5 1/2 miles in diameter, forming a circular structure. A narrow band of crystalline limestone 
occupies a position between the gneisses and granite and around most of the perimeter of the circular gran 
ite plug.

Intrusives

Alkali syenite with its accompanying nepheline-rich syenite and pegmatite occurs as an elongated, 
lenticular body intruding the main band of crystalline limestone and is the only important mass of these rocks 
in the area.

The granite and syenite intrusives are pink in colour and generally somewhat gneissic in structure, 
particularly near their margins. In many places the paragneisses have been injected to such an extent that 
they cannot be separated in the field from the granite and syenite gneisses.

Pegmatites of syenitic and granitic composition are found cutting the limestones and paragneisses and 
also the granite and syenite intrusives, to which they appear to be related. A complete account of the var 
ieties and occurrences of pegmatite in the Haliburton area is given by Ellsworth. 1 The dikes are relatively 
narrow and singularly irregular in outline and will be discussed more fully under "Economic Geology."

A basic variety of pegmatite dike, or calcite-fluorite-apatite vein-dike, is also abundant, particularly in 
the gneisses along the southeast contact of the main band of crystalline limestones. These vein-dikes have 
been described by Ellsworth 2 as follows: -

"They are in general vein-like masses of widths rarely more than 6 or 8 feet, composed chiefly of inter- 
banded calcite and dark purple fluorite, with abundant apatite, hornblende or pyroxenes of various kinds, 
feldspar crystals, titanite, and in some cases they carry radioactive minerals such as uraninite, allanite, or 
ellsworthite."

While these basic pegmatite-vein-dikes are frequently associated with the.pink feldspathic pegmatites, 
the relationship between them is usually not clear, and it seems likely that they are closely related geneti 
cally. In a few places the basic pegmatite vein-dikes appear to have been introduced into the granite pegma 
tite. Some of these are described in the section "Description of Properties."

ECONOMIC GEOLOGY

The occurrence of radioactive minerals in Cardiff and Monmouth townships has been known since 1922, 
when W. M. Richardson first identified the mineral uraninite in some of the pegmatites on the property now 
owned by Fission Mines, Limited. Various other occurrences have been discovered since that time and have 
been recorded by Ellsworth, Satterly, and others.

In recent years, the introduction of the Geiger-Mueller counter as an aid to prospecting, coupled with 
the increased demand for uranium ores, has resulted in the discovery of many new occurrences of radioactive 
minerals, and there is little doubt that still further discoveries will be made. This will probably apply par 
ticularly to the extension of known occurrences and the locating of new deposits under light overburden. The 
area has been prospected so thoroughly in the past that the chances of finding outcrop with exposed radio 
active minerals in sufficient concentrations to make ore appear to be rather poor.

In this regard, it must also be borne in mind that radioactivity is effectively blanketed by from l to 2 
feet of loosely packed earth and that prospecting with the Geiger-Mueller counter is, therefore, limited in its 
effective range.

Prospectors using the Geiger-Mueller counter should realize that it is a qualitative instrument in the 
field, and that a high count does not necessarily indicate the presence of valuable radioactive mineral. Both 
thorium- and uranium-bearing minerals will cause activity in the Geiger tube, but at the present time the 
Atomic Energy Control Board will purchase only the uranium oxide (UsOs) present in the ore. Apart from 
the contained thorium oxide, which is not at present desirable, the uranium oxide itself is often present in 
the mineral in such a form that recovery is not practicable. Minerals such as zircon and orthoclase and other 
minerals common to pegmatite dikes may be radioactive, and the cumulative effect of a large number of such 
minerals in a dike may result in a high Geiger-Mueller count, though it would not be possible to extract more 
than a very small percentage of either uranium oxide or thorium oxide.

Even where uraninite was identified in the field, in many cases it was found that other minerals were also 
present, such as allanite, thorite, etc. These minerals contribute to the activity of the Geiger-Mueller counter 
but do not constitute ores of uranium.

Radioactive minerals were found in association with granite, syenite, granite and syenite pegmatites, 
basic pegmatite vein-dikes and in fractures cutting through the gneisses.

1 H. V. Ellsworth, op. cit.

2 Ibid, p. 114.



Examples seen in the field of radioactive minerals in narrow fractures in the gneisses were of miner 
alogical interest only. In two such occurrences examined, the radioactive mineral was associated with horn 
blende and fluorite fracture-fillings, which probably represent a narrow basic phase of pegmatite that has 
been Introduced into the fractures. Insufficient work has been done at present to identify the minerals caus 
ing radioactivity in these two cases, though Jhey could be isolated readily enough with the aid of the Geiger- 
Mueller counter. The fractures are too narrow to be of any economic importance.

In the larger masses of granite and syenite, radioactive minerals are present as erratically distributed 
crystals or groups of crystals, probably as primary constituents. Patches, sometimes several feet in dia - 
meter, may be found where the Geiger-Mueller counter gives a high reading, but in most cases the minerals 
causing the radioactivity cannot be isolated. Nothing of potential economic importance was seen in the 
occurrences of this nature.

In the "E" adit of the Cardiff Fluorite property, uraninite was found in association with an irregular 
narrow body of red syenitic material cutting across the gneisses. In this case, the uraninite occurs in cubes 
with a maximum diameter of half an inch, which are concentrated along one contact of the dike and in frac 
tures cutting across the dike. Insufficient work has been done to provide an accurate picture of this occurr 
ence, which is described more fully under "Description of Properties."

The most abundant occurrences of the radioactive minerals are in the syenite and granite pegmatites. 
It seems quite probable that radioactive minerals are present to some extent in all pegmatite dikes of the 
area, but in some they occur in greater quantity than in others.

Ellsworth 1 has differentiated the pegmatites texturally into three groups: graphic, granular or granitoid, 
and segregated. He states that "the rare-element minerals found so far in Canada have, most often, been in 
greatest abundance and in the largest individual masses in the segregated type of pegmatite." 2 This obser 
vation was not borne out in so far as radioactive minerals are concerned in the Cardiff-Monmouth area. It 
was found, however, that radioactivity was concentrated in many cases along the margins of the pegmatite 
dikes and in sheeted zones within the dikes running parallel to the margins. In other cases, the concentration 
of radioactive minerals was in patches erratically distributed throughout the dikes.

It is noteworthy that in the pegmatites examined, a large assemblage of radioactive minerals was found 
to be present. Uraninite was identified in some pegmatites, but in most cases the radioactivity was due to 
some other mineral or minerals. In one case on the property of Fission Mines, three radioactive minerals 
were located withip a radius of 25 feet in a granular type of syenite pegmatite. A pit has been sunk on the dike 
at a point where uraninite crystals occur scattered through the pegmatite. In the same pit, a lenticular mass 
of hornblende in the pegmatite was found to contain appreciable amounts of a black, columnar mineral, which 
is also highly radioactive and thought to be thorite. In a small trench about 20 feet to the west, a third, un 
known mineral was found to be highly radioactive. This mineral is reddish-brown in colour and massive, 
resembling hematite. It was found in a disc-shaped mass about 10 inches in diameter and l inch thick.

On the Lead-Ura property in Monmouth township, which is described more fully later, radioactivity is 
associated with a series ol closely spaced, parallel pegmatites of graphic texture. In the field no uraninite 
was identified in these dikes, and it is thought that the radioactivity is due to a variety of minerals. Reddish- 
brown cyrtolite, the radioactive .form of zircon, is abundant in those parts of the dikes where high Geiger 
counts are obtained and is certainly in part the cause of the radioactivity. A yellow, waxy mineral in tiny 
grains was also noted in biotite from these dikes, and the biotite around these grains showed a characteristic 
cart-wheel fracture pattern. The mineral was not identified, but analyses of the material indicate that it is 
probably a thorium mineral.

Pegmatites in general are characterized by great variations in width and by a very irregular outline. 
These features are exemplified in the pegmatites examined in Cardiff and Monmouth townships. Widths range 
from less than an. inch to more than 20 feet, and variations take place in short distances along the strike and 
dip. The dip is not consistent, but in the gneisses there is a strong tendency for the pegmatites to conform 
roughly to the strike and dip of the foliation. As a result most of the pegmatites have a rather flat dip, rang 
ing from 25 to 65 degrees, and the width exposed on surface is generally much greater than the width of the 
dike taken normal to the dip.

The calcite-fluorite vein-dikes, or basic pegmatites, have some features in common with the pegmatites 
described above and in many cases are associated with them. They range in width from afew inches to more 
than 20 feet and in places are almost elliptical in outline. They tend to dip with the enclosing gneisses, 
though branches extend off in all directions, and have been found in the crystalline limestone, lying almost at 
right angles to the limestone-gneiss contact.

It was observed that frequently one or both walls of the calcite-fluorite bodies has a thin layer of coarse 
feldspathic pegmatite between the calcite-fluorite and the gneiss. These layers generally form well-defined 
walls, with crystals of feldspar as much as 2 inches across ; growing'from the wall into the calcite-fluorite 
material. This characteristic is noted also by Ellsworth3 and by Spence and Carnochan^in their descriptions 
of the Richardson deposit. Hornblende, which is a common constitutent of the calcite-fluorite bodies, is also 
commonly segregated into streaks along one wall.

The calcite-fluorite material consists of an intergrowth of these two minerals with no good crystals de 
veloped but with a coarse pegmatitic texture. Embedded in the calcite-fluorite are large crystals of apatite, 
hornblende, pyroxenes, and, less commonly, biotite. In some places, the calcite and fluorite have a banded 
structure, and in such places it has flowed around the embedded crystals of apatite and hornblende. These 
features are probably a result of shearing along the vein-dikes subsequent to their emplacement.

1 H. V. Ellsworth op. cit., pp. 115-116.

2 Ibid, p. 116.

3 H. V. Ellsworth, op. cit., pp. 218-220.

4 H. S. Spence and R. K. Carnochan, "The Wilberforce Radium"Occurrence," Trans. Can. Inst. Min. Met., 
Vol. XXXIH, 1930, pp. 43-48.



While it is true that the calcite-fluorite bodies are lenticular and pod-shaped both in strike and dip, it is 
also true that most of the lenses occupy a definite horizon in the gneisses close to the crystalline limestone 
contact and that this horizon can be traced for more than 6 miles, with sporadic outcropplngs of calcite- 
fluorite material. Parallel lenses of similar vein-dikes have been found several hundred feet from the main 
horizon and roughly parallel to it, as in the case of the No. 3 zone of Fission Mines, Limited. (See Fig. 5). 
These vein-dikes appear to be less continuous in a vertical direction than they are on surface. In several 
places, exposures as much as 10 feet in width on surface have pinched out entirely in a pit less than 20 feet 
deep, and shallow diamond-drill holes under the widest surface exposures in general show very narrow widths. 
Drilling has also indicated, however, that the lenses recur at greater depths, and intersections of calcite- 
fluorite have been obtained to a depth of 500 feet.

Some of the earliest work in the search for radioactive minerals in the area was carried out on one of 
these calcite-fluorite vein-dikes at the old Richardson property, now part of the property of Fission Mines, 
Limited. The most abundant mineral responsible for radioactivity is uraninite, and during the present exam 
ination no radioactive minerals were found in any of the calcite-fluorite veins other than small amounts of 
the alteration products of uraninite. The uraninite occurs as cubes and octahedra, and crystals with a max 
imum diameter of 2 inches are reported to have been found in the old Richardson workings. The crystals 
generally are large enough to be readily seen with the naked eye; and if a specimen causes the Geiger-Mueller 
counter to react, the crystal or crystals causing the reaction can generally be found.

Some of the vein-dikes are practically devoid of uraninite, whereas in others, the Geiger-Mueller counter 
indicates radioactivity almost continuously. The crystals of uraninite are usually scattered throughout the 
calcite-fluorite bodies, although in some cases a concentration along the margins was observed.

Work on the calcite-fluorite body of the Richardson property at the time that it was being developed by 
the Ontario Radium Corporation, Limited, is described in considerable detail by Spence and Carnochan1 and 
by Ellsworth. 2 The lens of calcite-fluorite developed at the time is reported to have a length of 275 feet and 
a width ranging from 2 to 10 feet (see Figs. 5 and 6), which is larger than any of the more recent develop 
ments examined by the writers. A shipment of 36 tons of partially, selected ore from this body was tested at 
the Mines Branch, and the recovery of U3 Oo was 0.11 per cent from this material. This affords some measure 
of comparison for the other calcite-fluorite bodies of the area, because there is no evidence to suggest that 
they will contain any greater percentage of uraninite than was found in the old Richardson pit. No tests were 
reported on calcite-fluorite material that was not first hand-cobbed, therefore, the actual U3O 8 content of 
the calcite-fluorite as mined is not known.

The calcite-fluorite vein-dikes appear to offer the best possibilities in the area for commercial devel 
opment. The fluorite content of some of the larger lenses is probably greater than 20 per cent, and there is 
the possibility of recovering a concentrate of uraninite, which is one of the most desirable minerals of uran 
ium. As stated previously, the largest body of such material reported was that already mined out in the 
Richardson deposit: it had a length of some 275 feet and a width ranging from 2 to 10 feet. At a depth of about 
50 feet, in the adit level, it had narrowed and split into several minor lenses.

It is possible that further exploration will develop other large lenses or a sufficient number of small 
lenses to make mining practicable. Many other factors, however, affect the commercial extraction of these 
ores. Some of these factors are discussed below.

EQONOMIPS /' '

Although all of the radioactive occurrences are of great scientific and academic interest, their economic 
value depends on whether or not they can be mined and treated at a profit. In order to present a realistic 
view, some of the factors involved are outlined in the following comments.

Mining

Owing to the erratic character of the pegmatites, continuity of width, length, or depth cannot be expected 
for any considerable distance. Mining operations would, therefore, require the removal of numerous, rela 
tively disconnected, small lenses and pods. Where the bodies are generally narrow and conform to the strike 
and low dip of the enclosing paragneiss , dilution would probably be high. Owing to the rather flat dip, scrap 
ing would be necessary to remove the ore from most of the stapes. Such mining operations are costly relative 
to the tonnage obtained.

Ore Dressing anfl Treatment

The calcite-fluorite materials can be satisfactorily treated by flotation to give a salable (CaFo) fluorite 
concentrate. Present (July, 1948) Engineering and Mining Journal quotations are 335.00 per ton lor 70 per 
cent CaFo and 342.00 per ton for acid grade (97.5 per cent CaF2), i. o. b. mines in Kentucky and Illinois.' 
Probably the Canadian prices would be close to the above figures.

As a preliminary step to the flotation of these calcite-fluorite materials, desliming of the ground ore is 
necessary and associated apatite must be discarded with the tailing. The losses entailed from these oper 
ations would be in the order of 20iper cent, or an over-all recovery, of 80 per cent of theCaF2inthe ore would 
probably represent good metallurgical practice. For example, it the mill heads of a property contained 25 
per cent CaFg and a recovery of 80 per cent was obtained, the recoverable value would be 38.40 per ton, 
assuming the concentrate tp be salable at 342.00 per ton.

Where uraninite (specific gravity approximately 9) occurs with the calcite-fluorite, some recovery of 
this mineral can be made by concentrating processes based on gravity. But, as uraninite is quite brittle and 
tends to slime badly in a ball mill classifier grinding circuit, special methods of comminution are required. 
During concentration some uraninite might be recovered at a coarse size, say 10 mesh, before flotation, and 
an additional portion might be recovered from the flotation tailing. In consideration of the above factors, an 
over-all recovery higher than 60 per cent of the uraninite would not be likely at reasonable cost.

This opinion appears to be at variance with that of H. S. Spence and R. K. Carnochan^, who conclude

1 H. S. Spence and R. K. Carnochan, "The Wilberfore Radium Occurrence," Can. Inst. Min. Met Trans 
Vol. XXXin, 1930, pp. 34-73.

2 H. V. Ellsworth, op. cit., pp. 213-227.

3 H. S. Spence and R. K. Carnochan, op. cit., p. 61.



from the results of the treatment of 36 tons of the material from the Richardson deposit that "the ore Is 
easily concentrated and the concentrates obtained are of good grade." Since apparently the original content 

. of the 11363 in the shipment was not determined, the percentage recovery could not be computed.

The uranium content of uraninite ranees from about 54 to 75 per cent. If a mill feed contained 0.1 per 
cent UsOg, present as uraninite, and If a 10 per cent concentrate was obtained, salable at J2.75 per pound of 
contained 11303. and if a 60 per cent recovery was realized, the recoverable value of the ore treated would be 
33.30 per ton.

On the above basis, the return from a calcite-fluorite ore containing 25 per cent CaF2 and 0.1 per cent 
g would be 111.70 per ton. As the CaF2 and 11303 content of an ore varies up or down, corresponding 

changes in the return might be expected.

Most radioactive minerals, other than uraninite, are difficult to concentrate because their specific 
gravities range from about 3 to 9, and unless some special cheap method of treatment is devised their con 
centration does not appear to be feasible.

The difficulty of concentration is increased by the fact that many of the radioactive minerals contain 
only a small percentage of 1/303. For example, the pure mineral euxenite contains approximately 9 per cent 
U-iOfl. It is, therefore, Impossible to make a concentrate of this mineral containing the required 10 per cent 
1/303.

Physical Analyses and Gelger-Mueller Indications

Physical methods of analysis give radioactive measurements equivalent to a certain quantity of U,O8. 
As thorium compounds are also radioactive, this does not necessarily mean that the material has any UaOo. 
The activity of a sample may be due to either uranium-bearing minerals, thorium-bearing minerals, or any 
combination of the two.

At the present time (July, 1948) the Dominion Government will buy material containing 10 per cent or 
better of U3Ogand pay a minimum of ?2.75 per pound for contained uranium oxide. They may accept material 
of a lower grade and might pay a premium tor higher grade shipments. 1

As the applications of uranium and other radioactive elements are still largely undeveloped, changes can 
be expected to occur from time to time in their price, in the demand for different minerals, and in the tech 
nique of treatment. There is also the possibility that the discovery of new large deposits of pitchblende will 
be made, although no new major finds have been reported from six years of intensive prospecting with the aid of 
the Geiger counter. In attempting to evaluate any deposit to-day the possibility of such changes must be con 
stantly borne in mind.

GEIGER-MUELLER COUNTER TECHNIQUE

Since in the following descriptions of properties, constant reference is made to readings on the Geiger- 
Mueller counter, it will be of value to know the Instrument used and method of use, though no attempt should 
be made to Interpret the results quantitatively.

The instrument used was a Model E.A. 130 of Electronic Associates, Limited, provided with a dial read 
ing in microamperes or multiples of microamperes. Three dial settings are possible, a 2M (sensitive) scale, 
a 10M (intermediate scale), and a 50M (coarse) scale. In theory, the 10M scale gives readings a fifth as 
great as those on the 2M scale, and the 50M scale gives readings a twenty-fifth as great as on the 2M scale or 
one-fifth as great as those on the 10M scale. In practice, however, it was found that this is . not the case 
and that the scale readings are not directly comparable.

In taking readings on a surface exposure, the Instrument was held as close to the ground as possible 
without making actual contact and was held in one position until the dial reached a maximum reading.

A cube of pure uraninite about a quarter of an inch square held in contact with the bottom of the case of 
the Geiger-Mueller counter will give a reading of 30 on the 10M. scale.

DESCRIPTION OF PROPERTIES 

Cardiff Fluorite Mines. Limited

Cardiff Fluorite Mines, Limited, includes the property formerly owned by the Burnt River Mining 
Syndicate, Limited, and also that of the Cardiff Fluorspar Mining Syndicate, Limited (see Fig. 1). Exploration 
workings are scattered over a distance of 2 miles in a north-south direction, along the contact between crys 
talline limestone and paragneisses. Numerous surf ace'trenches and pits have been excavated, two adits 
totalling 905 feet of lateral work have been driven, and approximately 5,600 feet of diamond-drilling in 40 
surface holes have been completed up to the time of writing.

Exploration work on the property may be conveniently divided into five groups on the basis of location. 
These groups, in order from south to north, as shown on Fig. l, have been designated "B" zone, "C" zone, 
"A" zone, "E" zone, and "F" zone. All of these groups are located along the same general strike in the 
paragneisses near the upper contact of the crystalline limestone. Their immediate location Is determined by 
the presence of high ground where trenching and other surface work can be carried out. The Intervening low 
ground probably conceals other lenses of calclte-fluorlte material.

"B" ZONE -- "B" zone, which is the most southerly exposure, is located near the south boundary of the 
north half of lot A, concession XVII, Cardiff township. The work done here has been described by Satterly,' 
and little new work has been done since that time. The workings are spread around three sides of a steep 
knoll covering an area about 600 feet in diameter. On the east side of the hill two large strippings have un 
covered a few pods of calcite-fluorite material of small dimensions in coarse pink pegmatite, which is dipping 
with the slope of the hill.

On the top of the hill, two lenticular bodies of calcite-fluorite are exposed in paragneiss. One strikes 
N. 30OE. and dips east parallel to the gneisses, whereas the other strikes S. 55 OE., almost at right angles to

1 Statement by the Right Hon. C. D. Howe in the House of Commons, March 16, 1948,

2 J. Satterly, op. cit., p. 94.
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the gneisses, and dips north. The former is about 2 feet wide and of undetermined length, and the latter is a 
lenticular mass about 12 feet wide at its widest point and 30 feet long.

Along the west edge of the knoll a sharp ridge drops abruptly for 80 to 100 feet, and along the edge of 
this ridge several calclte-fluorite vein-dikes are exposed in a wall rock of hybrid gneiss, near its contact 
with crystalline limestones. These veins strike N. 100E., dip about 50OE,, and are conformable with the 
gneisses.

Very little activity was indicated by the Geiger counter in any of these"B" zone exposures, and no radio 
active minerals were found.

The zone has been further explored by 13 diamond-drill holes, with an aggregate length of about 1,500 
feet, but the drill core has been discarded. Intersections of the calcite-fluorite, reported by A. H. Smith, 
range from widths of 6 Inches to 15 feet and reflect the lenticular nature and lack of continuity that is Indi 
cated in the surface stripping.

"C" ZONE -- "C" zone is located in the northeast corner of the north half of lot A, concessionXVII,Cardiff 
township, and the exploration work carried out to date Is shown on Fig. 4. Two parallel bodies of calcite- 
fluorite, about 30 feet apart, are exposed in long trenches on the west slope of a hill, and an adit has been 
driven into the hill to intersect the main vein about 65 feet below the trench. About 3,000 feet of diamond- 
drilling in 10 holes has also been completed to test the extensions of the calcite-fluorite bodies on strike and 
dip.

The main vein on surface is exposed continuously for a length of 110 feet in trench No. l (see Fig. 4), 
and it occupies the full width of the trench (about 5 feet) for most of this length. To the south, it passes under 
overburden and at the north end it splits into two narrow veins. Twenty feet farther north, about 12 inches of 
calcite-fluorite are exposed on the west wall of a small pit. The dip is about 50OE. on surface, and the strike 
is M. 100E., though owing to the slope of the hill, the trench has a bearing west of north. The wall rock is a 
grey, biotite-rich gneiss.

The calcite-fluorite has a banded structure'and contains a considerable amount of green apatite in crys 
tals as much as 2 inches in diameter, biotite in books from 3 to 4 Inches in diameter, and some hornblende. 
A character sample of the calcite-fluorite material weighing about 20 pounds was analysed by the Provincial 
Assayer and returned 25.96 per cent CaFg and radioactivity equivalent to 0.008 per cent UsOn. The specimen 
had no visible uraninite and was selected because it appeared representative of the calcite-fluorite material

The Geiger-Mueller counter indicates radioactivity along the full length of No. l trench, and readings in 
the order of 20 to 35 were obtained on the 10M (Intermediate)scale. Isolated cubes of uraninite with a max 
imum diameter of a quarter of an inch can be seen scattered throughout the vein and are probably more uni 
form in distribution than in any of the other lenses examined on the property.

Trench No. 2, located 30 feet east of No. l, has exposed a calcite-fluorite vein for 35 feet, striking para 
llel to the main vein but dipping almost vertically. It has a much smaller percentage of fluorite and very 
little radioactivity. It was not picked up below in the adit.

In the adit the main vein has a width of 3.7 feet where It Is first encountered and Is dipping east at 40 
degrees. It maintains this width to the face of the south drift for a length of 70 feet but is extremely irregu 
lar; narrow branches and tongues extend into both walls, and there are Inclusions of gneiss.'

In the north drift, the vein splits into several narrow, irregular branches and shows evidence of dying 
out in this direction.

Diamond-drilling picked up calcite-fluorite material to the south of the surface workings, but holes No* 
14 and 16, which were drilled under the north end of the surface work, Intersected only small amounts of flu 
orite, thus confirming the observations made In the north drift In the adit.

No assays for fluorite were available from this drilling, and little can be learned about the amount of 
radioactive minerals from diamond-drilling in this type of deposit, where radioactivity is due to relatively 
coarse, scattered crystals of uraninite.

"A" ZONE -- "A" zone workings are located in the southeast corner of lot l, concession XIX, Cardiff town 
ship, about half a mile north of C" zone, the intervening ground being held by the Essential Mineral Pros 
pecting Syndicate. Exploration on "A" zone includes surface-trenching over a length of 450 feet (see Fig. 3) 
and 1,000 feet of shallow diamond-drilling. Trenching has exposed calcite-fluorite material in gneiss and 
pegmatite in a zone 200 feet wide adjacent to the limestone-gneiss contact. In most exposures, activity on the 
Geiger-Mueller counter was noted. The trenches are numbered on the accompanying plan (Fig. 3), and are 
briefly described as follows:

Trench No. l - - From 3 to 5 feet of calcite-fluorite, containing about 10 per cent fluorite, with gneiss in 
the hanging wall, is- exposed at the west end of this trench. It dips to the east at a low 
angle and strikes in a north-south direction. The maximum reading on the Geiger- 
Mueller counter over this exposure was 20 on the 10M scale.

Trench No. 2 - - Located 25 feet north of No. l trench. To the west end of the trench, from 8 to 10 feet 
of calcite-fluorite material containing less than 10 per cent fluorite is exposed. As the 
vein has a flat dip to the east, the actual width of the material would be much less. A 
maximum reading of 20 on 10M scale was obtained on the Geiger-Mueller counter.

Trench No. 3 - - This trench, which is located 25 feet north of No. 2, contains sparse calcite and fluorite 
in pink pegmatite, with gneiss In the hanging wall. Indications of radioactivity were 
slight.

Trench No. 4 -- This pit Is located 35 feet east of No. 3 trench and Is not on the strike of the calclte- 
fluorite vein-dike exposed in trenches Nos. l and 2, but it has Intersected a flat-lying 
lens of calcite-fluorite of unknown thickness. The Geiger-Mueller counter gave a max 
imum reading of 20 on the 10M scale.

Trench No. 6 - - This trench, which Is located 35 feet north of No. 3, Is 40 feet long, extending from the 
crystalline limestone contact at the west end. In It are two bodies of calclte-fluorite In 
pink pegmatite, dipping at about 400E. About 8 feet of calclte-fluorite Is exposed In 
each of these bodies, but the width normal to the dip Is about 4 or 5 feet. In the most 
easterly exposure the fluorite content Is less than 10 per cent, but In the west exposure



Trench No. 7 - - 

Trench No. 8 - -

Trench No. 9 - - 

Trench No. 10 -

Trenches Nos. 11 
and 12

Trench No. 13 - 

Trench No. 14 -

Trench No. 15 -

Trench No. 16 -

Trench No. 17 -

it would be probably slightly more than 10 per cent. Maximum readings on the 10 M 
scale recorded on the Geiger-Mueller counter were 15 and 20 in the west and east ex 
posures, respectively, and lower on the intervening pegmatite.

This trench is located 40 feet north of No. 6 trench. A flat-dipping streak of calcite- 
fluorite 13 inches thick gives a reading of 45 on the 10M scale of the Geiger-Mueller 
counter.

In this trench, which is located 10 feet east of No. 7, calcite-fluorite from 4 to 5 feet in 
width on surface but dipping to the east at a low angle, carries about 20 per cent fluo 
rite. The Geiger-Mueller counter recorded a maximum of 15 on the 10M scale.

This small pit is located 10 feet north of the No. 7 trench. Some calcite-fluorite in 
pegmatite is present, but no indications of radioactivity were obtained.

In this trench, which is located 30 feet north of No. 9 trench, 2 feet of calcite-fluorite 
strikes north-south and dips east at a low angle. A maximum reading of 20 on the 10M 
scale of the Geiger-Mueller counter was obtained.

Calcite-fluorite material is exposed in both of these trenches lying from 50 to 95 feet 
north of No. 10 trench. In both cases the calcite-fluorite dips east at a low angle, has 
a low content of fluorite, and gave very little indication of radioactivity.

About 35 feet north of No. 12 trench, a pit has been excavated in calcite-fluorite, which 
has only sparse'fluorite and low indications of radioactivity.

From 10 to 30 feet north of No. 13 pit, a long trench bear Ing'north-south has an ex 
posure of massive calcite-fluorite in the southwest corner and a few streaks along the 
remainder of the trench. The width exposed on surface Is almost 10 feet, but the dip is 
at a low angle to the east. Less than 20 per cent fluorite is present in the massive 
calcite-fluorite material.. A maximum reading of 25 on the 10M scale of the Geiger- 
Mueller counter was recorded.

The basic pegmatite in this trench, which is located 20 feet north of the north end of No. 
14, is largely calcite with only a small amount of fluorite. No radioactivity above nor 
mal was indicated on the Geiger-Mueller counter.

In this trench, which is located 15 feet north of No. 15 and is the most northerly in the 
"A" zone, 5 feet of calcite-fluorite material is exposed on surface, but it has a flat dip, 
to the east. It contains less than 15 per cent fluorite where exposed. A Geiger-Mueller 
reading of 25 on the 10M scale was obtained.

This trench, which is located 150 feet east of No. 11, is a large stripping on the south- 
west face of a hill and is separated from the other trenches by a narrow draw. It ex 
poses nearly 20 feet of calcite-fluorite material, which would probably average more 
than 15 per cent CaF2. The true width is not known, but the dip is quite flat to the east. 
A maximum Geiger-Mueller reading of 15 on the 10M scale was obtained on the stripp 
ing. A character sample of good grade calcite-fluorite from this trench was analysed 
by the Provincial Assayer. It was reported to contain 31.60 per cent CaF,, 2.77 per 
cent apatite, and radioactivity equivalent to 0.014 per cent UjOg.

Shallow drilling under this trench is reported to have intersected widths of 
calcite-fluorite ranging from 4 to 23 feet. The drill cores from this drilling, which was 
done in 1943, have been discarded and were, therefore, not available for examination, 
The dip of the calcite-fluorite body calculated from the intersections reported from 
diamond-drill results is about 10OE.

The trenching and stripping on "A" zone described above indicate the existance of a number of lenticu 
lar calcite-fluorite bodies of varying lengths and widths and also of varying fluorite content.

The greatest true width observed is in the order of 5 feet, and the average fluorite content would not be 
greater than 15 per cent. The readings obtained on the Geiger-Mueller counter indicate that scattered crys 
tals of uraninite occur throughout the calcite-fluorite lenses.

"E" ZONE -- "E" zone is located on the boundary between lots l and 2, concession XIX, Cardiff township.. 
It lies north of "A" zone and is separated from it by about 500 feet of unexplored ground. A considerable 
amount of surface-trenching and stripping has been done along the top of a north-south ridge, and an adit has 
been driven about 550 feet into the hill at. an elevation 170 feet below the main surface trenches.

Trenching and stripping have opened up calcite-fluorite vein material over a length of 350 feet along the 
strike, with a length of at least 200 feet indicated in one lens by 5 trenches. The width reaches a maximum of 
5 feet except in one large trench directly above the adit. In this case, 15 feet of calcite-fluorite is exposed on 
surface, but it appears to have an almost horizontal attitude.

Indications of radioactivity as recorded on the Geiger-Mueller counter were slight throughout the "E" 
zone area. Readings up to 20 on the 10M scale were obtained over a narrow exposure of calcite-fluorite 60 
feet east of the lot line between lots l and 2 and northeast of the main trenching. At this point the calcite- 
fluorite is in reddish syenite and appears to have a vertical dip.

At the time of the present examination (July 20, 1948), the adit has not intersected the calcite-fluorite 
vein-dike, and work on it has been temporarily suspended to permit diamond-drilling. The dip of the calcite- 
fluorite on surface is generally about 30 degrees or less, and if this dip persists, the adit has not gone far 
enough to reach the veins.

At a distance of about 345 feet from the entrance ofJhe adit, a coarse, pink syenitic dike was intersected 
and was exposed in both walls for more than 20 feet. Thisldike has distinct boundaries but is very irregular 
in outline and is probably related to the pegmatites. The contact in the north wall of the adit where it was- 
first encountered dips almost vertically at the back and almost flat to the east near the floor. On the south 
wall, it is dipping steeply to the southeast. Uraninite crystals were observed in this dike, particularly in a 
streak about 2 feet wide along the east contact and in narrow fractures running transverse to:the strike. A 
number of selected specimens of this material showing visible uraninite was assayed by the Provincial Assayer, 
and radioactivity equivalent to 1.28 per cent 11309 was reported. The syenite is altered to a brick-red colour



where the uraninite crystals occur. A slash and drift round have been taken out of the north wall of the adit, 
but the syenite is not visible in the face of the drift round.

At about 370 feet from the entrance, lust beyond the syenite, a vein-dike consisting largely of calcite 
with hornblende and apatite was intersected. This dike strikes to the northwest obliquely across the gneisses 
and dips to the northeast at 58 degrees. It has a width of about 2 feet and gives high readings up to 15 on the 
50 M scale on the Geiger-Mueller counter. A sample bag of specimens from that part of the vein where the 
highest readings were obtained was assayed by the Provincial Assayer, and radioactivity equivalent to 0.23 
per cent, U3O8 was reported. Cubes of uraninite were readily visible in this material.

At the time of this examination, the syenite from the slash and drift round was being hand-sorted and 
bagged to determine whether or not concentration of this material is practicable.

"F" ZONE--"F" zone, on the Joiner Property, which is under option to Cardiff Fluorite Mines, is about half 
a mile north of "E" zone. Exploration is confined to surface-trenching in the southwest corner of lot 3 con 
cession XX, Cardiff township, and this work was still In progress when the property was examined on July 9, 
1948. Several narrow and Irregular dikes of pink pegmatite cutting syenite gneiss have been opened up in 
trenches and in a few shallow pits. A little purple fluorite is intergrown with the feldspar in some of the 
exposures, and patches a few feet in diameter give readings up to 25 on the 10M scale of the Geiger-Mueller 
counter. The dikes have a flat dip, which gives an exaggerated apparent width on surface.

Fission Mines. Limited

Fission Mines, Limited, has a large block of claims in Cardiff township, but the bulk of exploratory 
work has been concentrated in the area around the old Richardson pit in lots 4 and 5, concession XXI (see Fig. 
5). This includes 850 feet of crosscutting and drifting in the adit, 10,000 feet of diamond-drilling, and num 
erous pits and trenches. Early work carrieiout by the Ontario Radium Corporation, Limited, is described 
by Ellsworth^ and by Spence and Carnochan. 2 Consequently these early workings are treated very briefly 
in the following description.

Details of the calcite-fluorite vein in the Richardson pit and in the adit below itare shown in the accom 
panying composite plan (Fig. 6). The lenticular nature of the deposit in a horizontal plane is apparent from 
this plan. In the adit, about 50 feet below the surface trench, the calcite-fluorite is narrower and less contin 
uous along the strike.

The details of vein-dike material intersected in the adit are described by Ellsworth3 and are not 
repeated here, as nothing of economic importance was intersected apart from the extension of the Richardson 
vein.

At a distance of 270 feet from the adit entrance, where Ellsworth reports l 1/2 feet of calcite-fluorite, 
a slash has been taken from each wall. Two calcite-fluorite veins separated by a few inches of gneiss are 
present in the back of the adit. They join to form a single vein l 1/2 feet wide in both walls, and this single 
vein pinches out before it reaches the floor of the adit. The dip is 270E., and the strike is N.53QE.

Some 300 feet from the entrance, drifting has been carried out on the calcite-fluorite-hornblende vein- 
dike described by Ellsworth. The drift to the northeast is 25 feet long, and the vein-dike has pinched out 
before it reaches the face, where it is represented by a little red feldspar along a slip. The calcite-fluorite, 
however, maintains a width of about 18 inches along most of this drift, and it carries probably 30 per cent 
fluorite. To the west, a drift 38 feet in length has been driven, and at 30 feet an inclined raise extends to 
surface. The material in the west drift approaches a normal pegmatite, consisting largely of hornblende and 
feldspar with only a few patches of fluorite.

In trenches Nos. 7 to 11 (Fig. 5), calcite-fluorite occurs in several flat-lying bodies, which dip south- 
east and probably branch from the main vein-dike of the Richardson pit, above adit level.

East of trench No. 11, these branching bodies consolidate into a single vein-dike, which attains its maxr 
imum thickness in pit No. 21, 150 feet to the east. In this pit, the calclte-fluorlte is 8 feet wide in the south- 
west wall, where it dips southeast at 40 degrees, and 4 feet wide in the northeast wall, where the dip is 25 
degrees. The calcite-fluorite is banded and has pegmatite along both walls. The hanging wall has a narrow 
band of coarse pink feldspar hornblende pegmatite, and the footwall is in black basic pegmatite consisting 
largely of hornblende. The central core of about 2 1/2 feet of calcite-fluorite contains approximately 30 
per cent fluorite. The Geiger-Mueller counter is active over the pit and also over the rock in the dump, 
and readings of 10 on the 10M scale were recorded.

Pits Nos. 19 and 20, which lie about 50 and 100 feet, respectively, east of No. 21, were filled with water, 
and only pegmatite could be seen in the walls.

The lens from trenches Nos. 11 to 20 appears to be continuous over a length of at least 240 feet, with 
minor extensions to the west. It may represent an Echelon extension of the calcite-fluorite lens of the Rich 
ardson pit. Small cubes of uraninite can be found by picking over the calcite-fluorite on the dumps around 
any of these trenches.

A gap of 300 feet separates pitNo. 20from trench No. 22, which is a long trench traversing the projected 
strike of the vein-dikes exposed in trenches Nos. 7 to 20. A pit Is sunk at the north end on 4 feet of pink peg 
matite enclosing l foot of calcite-fluorite in the hanging wall. It dips southeast at from 30 to 40 degrees. 
Very little activity on the Geiger-Mueller counter was recorded in the pit or trench. Diamond-drill hole No. 
8A is located to explore the ground 60 feet east of the pit and is reported to have intersected typical banded 
calcite and fluorite between 35 and 39 feet. Holes Nos. 7A and 6A, at 100-foot intervals to the east, did not 
encounter calcite-fluorite mineralization.

Some 500 feet east of pit No. 22 along the assumed strike, a pegmatite dike outcrops for a length of 100 
feet, and pit No. 23 has been sunk on it to a depth of more than 20 feet below the outcrop. The pegmatite 
exposed in the pit is a basic variety consisting of pink feldspar, hornblende, fluorite Intergrown- with the 
feldspar, and a little calcite. The fluorite makes up from 15 to 25 per cent of the pegmatite, which is 6 feet

1 H. V. Ellsworth, op. clt., pp. 218 - 220.

2 H. S. Spence, and R. K. Carnochan, op. cit., pp. 39-41.

3 H. V. Ellsworth, op. cit., pp. 222 - 223.



wide at -the bottom of the pit and flares out at the top to more than 20 feet. The south wall of the pegmatite 
dips at 650S., whereas the adjoining gneisses dip at 200S, The bottom of the pit is full of water, but on the 
dump, readings of 10 on the 10M scale were obtained quite consistently on the Geiger counter. Hole No. 4A 
drilled beneath pit No. 23 is reported to have cut syenitic pegmatite with fluorite between 42 and 51 feet.

In trenches Nos. 24 and 25, which are 100 and 200 feet, respectively, east of No. 23, pink pegmatite is 
present on the strike of the pegmatite in the latter trench, but it has little fluorite and very little indication 
of radioactivity.

Trench No. 26, which is 150 feet east of No. 25, is in gneissic syenite, with 3 feet of pegmatite at the 
north end.

No. 27 pit is located 270 feet east of No. 26 trench and 180 feet east of the road to No. 3 zone. It is 
about 15 feet in diameter and is sunk on a dike of pink pegmatite, which is about 20 feet wide and dips nearly 
vertically. Fluorite occurs in bands In the pegmatite as an intergrowth with crystals of pink feldspar. One 
of these bands more than a foot wide carries about 30 per cent fluorite, but the pegmatite as a whole would 
not average 10 per cent. A patch of hornblende along the north edge gave the highest Geiger-Mueller read 
ing, reaching 20 on the 50M scale. Other readings up to 20 on the 10M scale were obtained in patches along 
the west wall of the pit. The minerals causing radioactivity were not Isolated. As the pit is partially filled 
with water, only the walls and material on the dump could be examined.

To the east of trench No. 27 the amount of pegmatite exposed increases, and the gneiss changes in com 
position from a red syenitic gneiss to a grey biotite-scapolite gneiss.

A small unnumbered pit about 100 feet northeast of No. 27 has a lens several feet long of calcite-fluorite 
in pegmatite.

Pits Nos. 28 to 30 have clean-cut bodies of calcite-fluorite in biotite-scapolite gneiss, but the lenticular 
nature can be seen in each case because the calcite-fluorite does not extend for the full length of the pit. 
These bodies are elongated in a north-south direction.

Trench No. 36 is a long trench cutting across several dikes of pegmatite in biotite-scapolite gneiss, 
which strikes N.SCrE., and dips 250S. Near the south end of the trench, 25 feet of pegmatite cuts the 
gneisses. Most of this 25 feet is pink syenite pegmatite of-coarse texture with clusters of large hornblende 
crystals, but it contains a 2 foot band of hornblende and biotite and a 2 foot band carrying from 20 to 30 per 
cent fluorite intergrown with the pink pegmatite. Thefootwall of the dike also carries a little fluorite. There 
is some indication of radioactivity on this dike, the maximum readings being 20 on the 10M scale of the 
Geiger-Mueller counter.

In the north end of the trench, separated by 90 feet of gneiss from the pegmatite described above, a 
second and wider band of pegmatite has been partly cross-sectioned. This pegmatite is also a syenite peg 
matite, and it includes "horses" of gneiss. The dip is approximately 350S. The 35 feet of pegmatite in the 
north end of the trench carries minor lenses of calcite-fluorite-hornblende material, but the percentage of 
fluorite is quite low.

This pegmatite in general gives a reading of 10 to 20 on the 10M scale of the Geiger-Mueller counter, 
and local readings as high as 25 on the 50M scale were recorded. Crystals of uraninite can be found in the 
red pegmatite on the dump around this trench.

Pit No. 36a is an old pit almost adjoining No. 36 to the east. It is in pink pegmatite, which gives a high 
reading on the Geiger-Mueller counter. A specimen of reddish material from this pit, which resembles 
hematite in appearance, proved to be one of the most highly radioactive specimens found. The specimen 
when found was disc-shaped, with a long diameter of about 10 inches and a thickness of l inch. The mineral 
has not been identified at the time of writing.

Pit No. 36b is also an old pit in pegmatite, about 40 feet east of No. 36. The Geiger-Mueller counter is 
active over this pit, reaching a maximum of 45 on the 50M scale. In this case the mineral causing the great 
est radioactivity was found in a lenticular mass of hornblende. It is a black vitreous mineral occurring in 
long, columnar, branching crystals and is thought to be thorite.

The presence of these minerals is significant because they contribute to the radioactivity as registered 
on the Geiger-Mueller counter and must be taken into account in interpreting assay results.

Several specimens that showed visible uraninite and were chosen with the aid of the Geiger-Mueller 
counter from the dump around pit No. 36 were analysed by the Provincial Assayer and are reported to con 
tain radioactivity equivalent to 0.95 per cent of UoOg. This represents a better grade than could be achieved 
by normal hand-cobbing methods.

The trenches described above, Nos. l to 36, are all situated along No. l zone. It is apparent that 
several lenses of pegmatite and calcite-fluorite material are present and that these lenses are isolated from 
one another. Apart from trench No. 23, none of the trenches east of No. 20 contain calcite-fluorite material 
in appreciable amounts, nor is the amount of radioactivity in these trenches greater than that indicated over 
the calcite-fluorite bodies in trenches Nos. 7 to 20.

No. 3 ZONE   No. 3 zone is separated from No. l zone by about 700 feet of syenitic gneiss. Several len 
ticular bodies of calcite-fluorite are exposed over a length of 600 feet, and the best exposures are located 
almost directly opposite the best exposures in No. l zone, i.e. normal to the strike.

The workings on No. 3 zone center around a wide exposure of calcite-fluorite in pit No. 37. This pit 
has been sunk 20 feet deep on the widest part of the lens, which is 25 feet wide at this point. As the north 
wall dips steeply south and the south wall dips at a slightly lower angle, the calcite-fluorite widens slightly 
toward the bottom of the pit. Diamond-drill holes Nos. 10A and 11 A, which are drilled at 45 degrees, almost 
directly under the pit, have intersected only small amounts of calcite-fluorite material. In hole No. 10A, 
an intersection of 2 1/2 feet is reported at a depth of 30 feet below the bottom of the pit. Hole No. 11A is 
reported to have cut 41/2 feet of calcite-fluorite at a depth bf 50 feet below the bottom of the pit.

The calcite-fluorite material in the pit is of relatively good grade and would probably carry more than 
25 per cent of fluorite. Large green crystals of apatite are prominent. About 2 feet of very coarse peg 
matite, containing large feldspar and apatite crystals, and hornblende crystals more than 6 inches in dia 
meter, occurs along the north wall. The south wall of the vein is gneiss.
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The bottom of the pit was filled with water and could not be examined. Around the walls, only low 
readings were obtained on the Geiger-Mueller counter.

In trench No. 60, just 20 feet east of the wide exposure in pit No. 37, a wedge-shaped mass of calcite- 
fluorite reaches a maximum width of 2 feet and tapers to the east to a width of l foot. As the south wall is 
covered with overburden, tW total width might be greater than that shown. Diamond-drill hole No. 22A, 
which passes directly beneath this trench, is reported to have cut 6 inches of calcite-fluorite at 56 feet and 
8 inches at 94 feet.

To the west of the wide exposure in pit No. 37, the nearest work on the vein is 60 feet distant in trench 
No. 38. Thirteen feet of calcite-fluorite are exposed in this trench, and the grade ts comparable to the 
material exposed in pit No. 37. Indications of low radioactivity were obtained on the Geiger-Mueller counter.

Fifty feet north of trench No. 38, another good exposure of calcite-fluorite occurs in pitNo. 41. Neither 
width nor strike could be determined because the south wall of the pit is still in calcite-fluorite and a wedge- 
shaped body of pegmatite enters from the north.

A small amount of calcite-fluorite is exposed in the south end of trench No. 42, located 40 feet west of 
No. 41. About 150 feet beyond trench No. 42, a stripping along the north edge of an outcrop of gneiss reveals 
a narrow vein-dike of similar material, with a maximum width of 2 feet, which might represent the west 
extension of the large lens exposed in pits Nos. 37, 38, and 41.

Pit No. 40, located 50 feet south of No. 38, has exposed a width of 13 feet of calcite-fluorite in a body 
striking parallel to the main lens for a length of 35 feet. The dip is difficult to determine but appears to be 
toward the north. This lens of calcite-fluorite does not appear in pit No. 39, which is only 10 feet east of the 
exposure in trench No. 40, but diamond-drill hole No. 14A, 170 feet to the west, is reported to have inter 
sected 9 1/2 feet of good grade calcite-fluorite, which might represent the westward extension.

The termination of these'wide bodies of calcite-fluorite on surface to the east and the failure of drill 
holes Nos. 10A, 11A, and 12A to intersect appreciable widths beneath the widest surface exposures, indicate 
their lenticular nature.

The results of diamond-drilling in holes Nos. 12A and 13A indicate the possibility that the main body 
exposed in pit No. 37 might have a length of 200 feet in which the width of calcite-fluorite is greater than 3 
feet. The core from hole No. 15A, located 50 feet west of No. 13A, was not available for examination, and it 
was reported not to have been sampled.

Deep drilling below this zone, in holes Nos. IB, 2B, 3B, and 4B, intersected a number of calcite-fluorite 
bodies with core lengths of as much as 6 feet.

Indications of radioactivity on the surface workings of No. 3 zone, obtained with the Geiger-Mueller 
counter, were much lower than those obtained over the No. l zone workings.

Lead-Ura Mines. Limited

Lead-Ura Mines, Limited, has acquired by staking and purchase several large blocks of ground in 
Cardiff and Monmouth townships. Other properties are also held under option agreements. The only 
discovery being actively prospected is in lot 20, concession VIII, Monmouth township, on ground held under 
option from R. Anderson of Tory Hill (see Fig. 7). This ground is being prospected with the aid of Geiger- 
Mueller counters, and several indications of radioactivity have been reported.

Radioactivity is associated with a number of parallel pegmatite dikes which strike N. 20 O - 300E., and 
dip to the east at angles ranging from 25 to 65 degrees. The pegmatites intrude paragneisses and in a general 
way conform to the strike and dip of the gneisses. In detail, however, they are extremely variable in width 
and outline, pinching to narrow cracks and swelling to a maximum width of about 15 feet. Tongues of peg 
matite extend into the gneiss, and inclusions of gneiss occur in the pegmatite. The flat dip and changing 
attitude of the dikes gives a variable width, often greatly exaggerated on surface.

The plan of surface exposures in Fig. 7 shows that in spite of a large amount of trenching and stripping, 
it is not possible with any degree of assurance to trace individual pegmatite dikes from one exposure to the 
next. A description of individual trenches is given below, but as stripping with a bull-dozer was in progress 
at the time of the examination the appearance will probably be greatly altered to that shown on the plan.

Some indication of the distribution and relative intensity of radioactivity can be obtained from the plan. 
Areas giving only low readings (on the 2M scale) on the Geiger-Mueller counter, are shown with a ruling, 
and those giving readings on the 10M or 50M scales are shown with a heavy dot pattern.

Trench No. l exposes an area of pegmatite 60 feet wide on surface, where the dip Is flat. The actual 
width of the dike normal to the dip is In the order of 10 feet. The pegmatite is a pink variety, which is com 
posed almost exclusively of quartz and feldspar and has a crude graphic texture. Readings on the Geiger- 
Mueller counter up to a maximum of 10 on the 50M scale were obtained, but the distribution of radioactivity 
is very patchy and only a normal background reading was obtained over large areas of this stripping.

A specimen taken., from the south corner of the stripping, where a reading of 50 on the 10M scale was 
obtained, was analysed1 and showed radioactivity equivalent to 0.256 per cent V^OQ. Chemical analysis of 
the same material returned an actual l^Og content of 0.066 per cent. No chemical analysis for thorium is 
available but 0.19 (0.256-0.066) of the UqOg percentage equivalent was not due to uranium. In other words, 
approximately 74 per cent of the 11303 equivalent was produced by thorium.

A second specimen from this trench, taken along the south edge and 40 feet farther west, consisted of 
loose, oxidized material that could be scraped off the surface. In the field the reading on the Geiger-Mueller 
counter at this point was 17 on the 10M scale. Physical analysis indicated radioactivity equivalent to 0.115 
per cent UoOo, and chemical analysis gave an actual content of 0.024 per cent UqOg. Calculated as above, 
the thorium content must account for 0.091, or approximately 79 per cent of the If^Og equivalent.

The wide exposure in trench No. l appears to split into two or more branching dikes of pegmatite to the 
north, one branch probably continuing through trenches Nos. 3 and 4, and another through trench No. 2 and 
across the large outcrop to the north of it.

l. Chemical analysis and physical analysis of specimens from this property were made by the Mines 
Branch, Dept. of Mines and Resources, Ottawa.
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In trench No. 2, the pegmatite is represented by a reddened, altered streak in the gneisses with a 

narrow stringer of calcite-fluorite along its east margin. Only low readings on the 10M scale of theGelger- 
Mueller counter were obtained over this trench.

Pegmatite occurs aga,ln along the strike 50 feet north of trench No. 2 and can be followed for 60 feet 
along an outcrop, which has been enlarged by stripping. The apparent width of this dike as exposed on sur 
face is from 3 to 5 feet, and the dip is about 450E. Toward the north end it widens and has a narrow branch 
extending to the east. Readings on the Geiger-Mueller counter are consistently high; and in the wide part of 
the dike at the north, end, readings ranging from 8 to 30 on the 10M scale were obtained. The dike, which is 
a pink pegmatite similar to that of trench No. l, has a crude graphic texture and consists largely of feldspar 
with a little quartz.

A trench only 10 feet north of the wide exposure of pegmatite described above, discloses only 2 feet of 
pegmatite, and this disappears before the west end of trench No. 3, another 10 feet distant, is reached.

In trench No. 3, the pegmatite has a maximum surface width of 25 feet, but the width normal to the dip 
is in the order of 10 feet. The pegmatite Is a pink graphic type as In trench No. l, but It has a sheeted 
structure, which shows up on surface as a series of steps, dipping east at 30 to 40 degrees. Bands of peg 
matite altered to a brick red colour can be traced along the length of the outcrop, and radioactivity is con 
centrated along these bands which are from l to 2 feet wide. Readings ranging from 10 to 35 on the 10M 
scale of the Geiger-Mueller counter were obtained along the reddened bands, and counts only slightly above 
normal background were obtained on the Intervening pegmatite.

A similar type of exposure to that of trench No. 3 occurs in trench No. 4, but toward the centre of this 
long trench, the pegmatite contracts sharply and eventually dies out. Geiger-Mueller readings between 10 
on the 10M scale and 20 on the 50M scale were obtained along sheets of brick- red altered pegmatite on the 
west wall of the dike. Two parallel bands are present at the south end, but they converge toward the north, 
where readings on the Geiger-Mueller counter reach a maximum. The bulk of tee pegmatite in this trench 
gives readings only slightly above normal background.

Trenches Nos. 5 and 5a.. were located to cross-section the projected strike of these pegmatites. Only 
one narrow pegmatite dike occurs at the west end of trench No. 5, and It gives readings on the Geiger- 
Mueller counter only slightly above normal background.

Another dike of pegmatite which strikes parallel to the dike in trenches Nos. l and 2, about 75 feet to 
the west, is exposed in trenches Nos. 13, 14, 15 and 16. When last examined, on July 21, 1948, the area was 
being further exposed by bull-dozer, but it was not cleaned off sufficiently f or the nature of the dike to be seen.

The pegmatite exposed in all of these trenches is decomposed to the extent that a fresh specimen could 
not be obtained. In trench No. 15 a small pit about 3 feet deep has been dug by means of pick and shovel, 
and the pegmatite at the bottom Is still largely decomposed material. Judging by the freshest specimens 
seen, this pegmatite differs In texture and composition from that In the dike exposed In trenches Nos. 1,3, 
and 4. It Is a coarse, granular type with the composition of syenite. It contains very little quartz and a large 
percentage of biotite, which Is altered to a brownish colour In the decomposed material. It also carries a 
large percentage of brown cyrtolite, the radioactive variety of zircon. The cyrtolite crystals are scarcely 
visible to the unaided eye because they generally occur In stubby forms less than a tenth of an Inch In length. 
Under the hand lens, however, they may be seen scattered throughout the feldspathic portions of the pegmatite 
and In places constitute almost 10 per cent of the rock.

The rock also contains small grains of a yellow mineral of waxy lustre. Where this mineral Is present 
In biotite, the biotite is fractured around It In a circular and radiating pattern, which is characteristic of the 
fracturing around radioactive minerals.

The mineral was not identified, and attempts to concentrate it by means of the superpanner and with 
heavy liquids were not successful.

A specimen of decomposed material was taken from the stripping about 75 feet south of trench No. 13, 
at a point where the Geiger-Mueller counter gave a reading of 15 on the 50M scale. The specimen contained 
abundant cyrtolite and some grains of the yellow radioactive mineral described above. Concentration with 
heavy liquids and with the superpanner failed to reveal any other minerals that might be the cause of radio 
activity. A physical analysis Indicated radioactivity equivalent to 0.326 per cent U3O8, and chemical analysis 
showed the specimen to contain 0.1 44 per centl^Og. By calculation, thorium accounted for 0.182, or approxi 
mately 56 per cent of the U^OQ equivalent.

Trench No. 13 has 2 feet of decomposed pegmatite near the west end, and the loose, oxidized weathering 
product has a large amount of brownish, altered biotite. The Geiger-Mueller counter gives high readings, 
with a maximum of 20 on the 50M scale over the pegmatite.

In trench No. 14, on the projected strike of the pegmatite In trench No. 13, there is a narrow band of 
pegmatite about 3 feet wide. The maximum reading recorded on the Geiger-Mueller counter was 3 on the 
10M scale.

In trench No. 15, the pegmatite has widened to form a lens with a maximum surface width of 15 feet. 
The entire trench gives high readings on the Geiger-Mueller counter ranging between 5 on the 10M scale 
and 10 on the 50M scale.

Brown, altered biotite is the most prominent mineral In the oxidized loose material, but cyrtolite crys 
tals are also abundant. A bag of loose material scooped by hand from the surface was analysed and found to 
contain radioactivity equivalent to 0.390 per cent UoOo. The actual uranium oxide In the specimen, as deter 
mined by the chemical analysis, was 0.178 per cent l&Oo. By calculation, 0.212 of the U.Ofl equivalent was 
due to thorium. A physical determination on this same material indicated 1.12 per cent tnonum.

A pit about 3 feet deep was dug in trench No. 15 after the loose material in the above specimen had beei. 
taken. At this depth the dike was still decomposed to the extent that blasting was not necessary. A second 
specimen was taken from the bottom of the pit, where the reading on the Geiger-Mueller counter was about 
20 on the 10M scale. By physical analysis this specimen contained radioactivity equivalent to 0.912 per cent 
UsOfl. By chemical analysis it was found to contain 0.448 per cent UoOft. By calculation, the thorium content 
must account for 0.464, or approximately 51 per cent of the U-Og equivalent.

In trench No. 16, 60 feet farther north, the pegmatite has narrowed to a surface width of 6 feet, which 
represents a width normal to the dip of 4 feet. The maximum reading In a narrow streak along the hanging 
wall was 10 on the 10M scale of the Geiger-Mueller counter.
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In trench No. 14, 80 feet west of the pegmatite dike, another narrow dike of pegmatite is exposed in an 
old pit on an outcrop. In the pit a lens of calcite-fluorite is present in the pegmatite. Only low readings on 
the Geiger-Mueller counter were obtained.

Trench No. 18 along the strike of the gneisses is located 200 feet south of the old pit, and has exposed 
about l foot of pegmatite, which gives low readings on the Geiger-Mueller counter.

Pegmatite is also exposed in an outcrop, No. 8 on the plan (Fig. 7). A maximum reading of 35 on the 
10M scale of the Geiger-Mueller counter was obtained on the west half of the outcrop. The east half gave 
only a normal background count.

Essential Minerals Prospecting Syndicate

The property of Essential Minerals Prospecting Syndicate comprises lot A and lot l, concession XVIII, 
Cardiff township, and covers more than half a mile of the limestone-paragneiss contact between "C" zone 
and "A" zone of Cardiff Fluorite Mines, Limited, (see Fig. 1).

A little prospecting, but no trenching or drilling, has been carried out. The writers examined part of the 
property with F. Cross, and several outcroppings of calcite-fluorite were observed in the gneisses and also 
in the underlying crystalline limestone. A few patches were found to give readings above normal on the 
Geiger-Mueller counter. The geology of the occurrence is similar to that of the occurrences previously 
described under Cardiff Fluorite Mines, Limited.

Ranrouyn Mines. Limited

A small amount of surface work has been carried out in the north half of lot 12, concession XVIII, in 
Cardiff township, near the southwest corner of a small lake. Several shallow pits have been opened up in 
pink granite. In one of these pits, about 100 feet from the lake shore, a pegmatitic phase of the granite gives 
sporadic readings, as high as 20 on the 10M scale of the Geiger-Mueller counter. These high readings are 
in part concentrated along a lens of glassy quartz a couple of inches wide, and they are all confined to an area 
of about 20 feet in diameter.

Lots 7 and 8. Concession XX. Cardiff Township

E. Morrison and C. S. Morrison, of Orillia, and G. Pickens, of Wilberforce, own a property in lots 7 
and 8, concession XX, Cardiff township. Some of the surface showings were examined under the guidance of 
Mr. Pickens.

Near the southwest corner of lot 7, a pit has been blasted in an irregular pegmatite dike of variable 
strike and dip. Readings as high as 20 on the 50M scale were obtained on the Geiger-Mueller counter, and 
crystals of uraninite were identified. The pegmatite has pods of salmon-pink calcite, but this material did 
not show radioactivity greater than normal background.

About 50 feet east of the pit described above, a second pit has been sunk on a calcite vein along the north 
edge of a dike of pink pegmatite. This dike may be the same as the one exposed to the west, but its irregu 
larity makes this correlation uncertain. A mass of a black, brittle mineral, which is thought to be allanite, 
was taken from this pit. It is a lenticular mass about 18 inches in diameter, and it gave a reading of 15 on 
the 50M scale of the Geiger-Mueller counter.

On an outcrop of coarse pegmatite, there is another old pit 150 feet S.35OE., of the above pit. The out 
crop is 75 feet long and 30 feet wide, and the strike is about N. 50OE. The pegmatite is a coarse, feldspar- 
rich variety, and it carries a little fluorite in small lenses and intergrowths with feldspar.

Several radioactive patches a few feet in diameter were found on this outcrop. The maximum reading 
on the Geiger-Mueller counter was 25 on the 50M scale.

Mr. Pickens reports the existence of similar pegmatites in lots 8 and 10, concession XXI, but these 
were not examined.

South jHalf pt Lot 9. Concession XXI. Cardiff Township

Just east of the road to Maple lake, at a distance of half a mile from the highway, several pits have 
been blasted in a calcite-fluorite showing.

A narrow fracture containing basic pegmatite with a little calcite-fluorite material strikes east-west 
through the gneiss for about 40 feet. A second, wider fracture strikes N. 300E.,and dips steeply to the south- 
east. This fracture is filled with calcite-fluorite enclosed In pegmatite, which is characterized by large 
feldspar and pyroxene crystals. Isolated crystals of uraninite were found along the margins of the calcite- 
fluorite and radioactivity was also noted in a streak of hornblende along one margin.

Other Occurrences of Radioactive Mineral

Several other occurrences of radioactive minerals were examined, but they are not worth special men 
tion. As most of the preliminary prospecting with the aid of the Geiger-Mueller counter has been carried 
out close to the roads, numerous other occurrences In the area must still be undetected. As stated previously, 
almost every pegmatite dike In the area has some radioactive mineral in it, and sporadic high readings on 

the Geiger-Mueller counter can be obtained.

SUMMARY

Radioactive minerals are widespread in Cardiff and Monmouth townships, and there is every reason to 
expect that further discoveries will be made.

Radioactivity is produced by a variety of minerals, but of these, only a few are sufficiently amenable to 
concentration for the production of a 10 per cent U^Oa concentrate. Physical determinations of radioactivity 
may be somewhat misleading because these determinations give total radioactivity in terms of equivalent 
U3 Oa. If the mineral present is a thorium-bearing one, it is of ho value at the present time, and if it is a 
uranium-bearing mineral, it must contain a sufficient quantity of UoOo to permit the production of a 10 per 
cent concentrate.

Of all the occurrences examined, the calcite-fluorite vein-dikes appear to offer the best possibilities, 
provided that they can be found in bodies sufficiently large to permit economic mining operations. The
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' success of tbese operations would depend also on the development of a practical process to recover a salable 
fluorite concentrate and a separate concentrate containing 10 per cent, U,Ofi . As radioactivity in these calcite- 
fluorite bodies appears to be largely due to the mineral uraninite, a concentrate containing 10 per cent U3Ofl 
should be obtainable.

In prospecting for radioactive minerals, it is necessary to consider future possibilities as well as 
present conditions. With further advances in the applications of radioactivity, certain minerals now consid 
ered undesirable might become valuable, and the over-all demand might result in an increased price for con 
centrates. On the other hand, intensive prospecting for radioactive minerals, with the aid of the Gelger- 
Mueller counter, is in its infancy. It is possible that major discoveries of pitchblende will be made, and such 
an event could result eventually in lower rather than higher prices for concentrates.

September, 1948.
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Scale: 1 inch to 100 Feet

Trench, pit or stripping; rock, no rock. 
Number of trench etc. in circle.

Diamond drill hole, horizontal projection.

Picket line.

Note: Bearings of diamond drill holes approximate.
Some diamond drill holes and trenches not located. 
Outcrops and trenches between No.l and No.3 Zone 
not shown.
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Ontario Department of Mines
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l'-?Cherty quartz

•SO'

LEGEND

Calcite and fluorite.

Pegmatite: Geiger readings on (Sensitive) 
2M scale only.

•V l Pegmatite: Geiger readings on IOM or 
j SOM scales.

Paragneiss.

Strike and dip of foliation in gneisses.

Number of pit or trench.

Trench; rock exposed, no rock exposed.

Boundary of outcrop.

Picket line.

LEAD-URA MINES LTD.
Lot 20, Con.VIII, Monmouth Township, 

Haliburton County.

SURFACE PLAN
Trenching and stripping as of July 21, 1948.

Scale:! Inch to 100 Feet
50 O

Ontario Department of Mines 1948. Fig.7


