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PLATE l 

Crystals of transparent, pale green fluorspar, Perry mine, Huntingdon township, 
Hastings county, Ontario. 
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PREFACE 

The present report includes descriptions of all deposits of fluorspar in 
Canada of which there is any published record prior to May, 1929. The 
important deposits or groups of deposits, that is the deposits from which 
fluorspar has been produced-the Rock Candy mine in British Columbia, 
and the veins of Madoc district in Ontario·-have been especially examined 
for this report, the former by V. Dolmage and the latter by the writer. 
Mr. Dolmage's report is included under his name. 

The writer is especially indebted to the mine owners, mine managers, 
and other residents of Madoc district for their co-operation while in the 
field. Thanks are especially due to Mr. R. C. Bryden, manager of the 
Noyes mine while it was in operation, Mr. George H. Gillespie of George H. 
Gillespie and Company, Mr. C. M. Wallbridge, the late Stephen Wellington 
and his associate, Mr. G. Munro, Mr. Donald Henderson, Mr. Chesley 
Pitt, and Mr. Jas. O'Reilly, all of whom placed the information in their 
possession at the writer's disposal and in other ways assisted in the carrying 
on of the work. 





Fluorspar Deposits of Canada 

CHAPTER I 

INTRODUCTION 

Fluorspar is one of the most beautiful of the common minerals and 
occurs iri well-developed crystals possessing a wide range of colours. The 
beauty of the mineral long ago attracted the attention of man, for it is said 
that ornaments of fluorspar were found among the ruins of Pompeii and in 
the prehistoric mounds of North America. 1 For nearly 160 years a lami­
nated variety of fluorspar with a radial structure, known as "Blue John", 
has been mined in small amounts in Derbyshire for carving into vases and 
other ornaments. The commercial importance of fluorspar at present, 
however, arises chiefly from its use as a flux in the metallurgical industries, 
a use from which it derives its name.2 

Fluorspar is almost unique among minerals in the wide range of 
geological conditions under which it may be formed, for it occurs in all 
types of mineral deposits, from those whose relationships indicate that they 
developed at exceedingly high temperatures to those in which it is doubtful 
whether igneous action played any part in their development. For this 
reason its occurrence is not restricted necessarily to any particular part of 
Canada. It is known to occur in all the physiographic provinces with the 
exception of the Great Plains and it is possible that depcsits may be present 
in that region, especially if the strata at any point are cut by fractures or 
fault-fissures. Up to the present deposits of fluorspar have been worked in 
Canada in only two localities, near Madoc, Ontario, and near Grand Forks, 
British Columbia. However, in view of the rapid mining development in 
Canada and the wide distribution of the mineral, it is possible that at any 
time mineral deposits may be found from which fluorspar may he produced 
either as the principal product or as a by-product. 

The total consumption of fluorspar in Canada in 1928 amounted to 
14,362 tons having a value of $153,046. For the present, at least, there 
is a market in Canada for only this amount, and any production in excess 
of this amount would have to he marketed in United States against an 
adverse tariff of $7.50 a ton. Under these conditions, it would be scarcely 
possible to dispose of fluorspar profitably outside of Canada, unless, owing 
to the immense size of the deposit or the occurrence of the fluorspar as a 
by-product, the cost of production were exceedingly small. 

•Egglestone, W. M.: Trans. Inst. Min. Eng., vol. 35, p. 237 (1907--08). 
Kunz, G. F.: Min. Res. of United States, 1882, p. 497. 

2From the Latin j!uo, to flow. 
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MINERALOGY 

Fluorspar or fluorite in chemical nomenclature is calcium fluoride 
(CaF2) consisting of 51·1 per cent of calcium and 48 · 9 per cent of fluorine. 
It is a relatively soft mineral, being number 4 in Mohs' scale of hardness. 1 

It has a specific gravity of 3·1, crystallizes in the cubic system, and has a 
well-developed octahedral cleavage. It occurs both in the massive form 
and in well-developed crystals. The latter are found where cavities are 
present, and hence chiefly in deposits of the low temperature type, of 
which those of Madoc district, Ontario, are typical examples. The pre­
dominant crystal form is a combination of the cube and the octahedron 
(See Plate I). Its colour ranges from white through yellow, green, blue, 
rpse, and purple to violet. So far as the writer's observations have gone, 
most of the fluorspar in pegmatites and other deposits of the high temper­
ature class is purple or violet, whereas the more delicate hues such as honey 
yellow, pale green, and rose prevail in the deposits of the low temperature 
type. 

There are few minerals from which fluorspar cannot be readily dis­
tinguished by its transparency, octahedral cleavage, white streak, and 
relative softness. It decrepitates and phosphoresces when heated in a 
closed tube, and when treated with sulphuric acid produces hydrofluoric 
acid v.-hich etches glass. It differs from calcite in that it does not effervesce 
with acid. 

OTHER FLUORINE-BEAIUNG MINERALS 

The principal fluorine-bearing minerals and their chemical composi­
tions are included in the following table: 

I II III 

Fluorspar CaF2 Lepidolite KLi [Al (OH, F2l2] Al (SiOa)a Tysonite (Ce, La, Di) Fa 
Cryolite Naa A!Fo Fluor-apatite (CaF) Ca, (PO,)a Rellaite MgF2 

Fluocerite (Ce, La, Di). OF, 
Fluellite AIFaH20 
Prosopite 

CaF22Al (F, OH)a 
Pachnolite NaF. CaFo. AIF,. H20 
Thomsenolite NaF. CaF",. A!Fa. 

H20 

Group one includes cryolite, the only mineral of this class in addition to 
fluorspar that contains a considerahle proportion of fluorine and occurs in 
an extensive deposit. The minerals of group two are common, but contain 
a very small amount of fluorine. The minerals of group three are uncommon 
and, so far as known, do not occur in Canada. 

Cryolite is a colourless, white, brown, brick-red, or even black mineral 
named cryolite (ice-like) because of its resemblance in its most common 
phase to ice. It is a relatively soft mineral having a hardness of 2 · l and 
crystallizes in the cubic system. It can be distinguished from other 

1Quartr, is 7. 



3 

minerals by its softness, its rather dull appearance, and, where exposed on a 
rock surface, by the ease with which it weathers. It is found extensively 
associated with galena, sphalerite, siderite, pyrite, and other minerals in a 
pegmatite mass at I vigtut in southwest Greenland where it is mined and 
shipped to Denmark and United States. This mineral is of interest to the 
Canadian prospector because of its value1 and because it is possible that it 
occurs in Canada, especially in localities where nepheline or other soda-rich 
minerals are present. 

USES2 

Fluorspar is utilized for a variety of purposes of which the following 
are the most important: 

(1) As a flux in the metallurgical and related industries. 
(2) In the glass and ceramic industries for the manufacture of opales­

cent glass, enamels, and other products. 
(3) In the chemical industries for the manufacture of hydrofluoric 

acid and other fluorine compounds. 
(4) For the manufacture of artificial cryolite. 
(5) In the case of transparent, colourless or almost colourless fluorspar, 

for optical purposes. 
The proportions of the total consumption of fluorspar in United States 

used in these different industries in 1928 were approximately as follows: 
steel and iron, 80·0 per cent; glass and ceramic, 7·9 per cent; chemical, 
10 · 6; miscellaneous, 1·5 per cent. 

In the metallurgical and related industries fluorspar is used as a flux 
in the manufacture of steel by the basic open-hearth process, in foundry 
work, in the manufacture of steel, cast iron, and ferro-alloys in electric 
furnaces, and in the smelting of refractory ores of copper, silver, and gold. 
It is also used in the electrolytic refining of antimony and lead, as a flux in 
melting of gold and silver concentrates, in the manufacture of alundum and 
other artificial abrasives, and in the manufacture of Portland cements. 
The reactions that take place when fluorspar is used as a flux are not 
positively known, but it has the effect of lowering the temperature of the 
slag, thus promoting the formation of silicates, and it facilitates the elimina­
tion of silica, phosphorus, and sulphur. It is thought that the silica is 
removed by the formation of a volatile tetrafluoride of silicon and that 
under not too strongly oxidizing conditions phosphorus also volatilizes as a 
fluoride. 

In the glass and ceramic industries fluorspar is used in the manufacture 
of opalescent glass and enamels. Translucent opal glass is used in orna­
mental glassware and for diffusing light in electric light bulbs, electric 
fixtures, and lamp shades. The dense or opaque opal glass is used for 
glass contuiners, table tops, shelving, refrigerator lining, and for similar 
purposes. Fluorspar is also used in white and coloured enamel-coating 
on iron and steel for enamelware, sanitary ware, and in the manufacture 

•About $70 a ton 
2See J .. adoo, R. B. : Fluorspar, U.S. Bureau o[ Mines, pp. 57-73 1 1927, Cor more complete information regarding 

the uses of fluorspar. 
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of enamelled brick, vitrolite, tiling, and for other purposes where an opaque, 
easily fusible enamel is required. For these purposes a ground fluorspar 
averaging about 95 per cent CaF2 is demanded. 

In the chemical industries fluorspar is the principal source of fluorine 
in nearly all fluorine compounds. These may be prepared directly from 
fluorspar or indirectly from hydrofluoric acid previously manufactured 
by treating fluorspar with sulphuric acid. These fluorine compounds 
include hydrofluoric acid, sodium fluoride, sodium and calcium fluor­
silicates, barium fluoride, and potassium fluoride. For these purposes 
an especially high grade of fluorspar averaging 98 per cent CaF2 and not 
more than 1 per cent of silica or calcium carbonate is required. 

One of the chief uses of cryolite is as a solvent for alumina in the 
manufacture of aluminium by the electrolytic process. Artificial cryolite 
made from fluorspar is now being substituted in part for this purpose.1 

Fluorspar possesses a very low refractive index and for this reason 
is used for correcting dispersion in microscopes, telescopes, spectroscopes, 
and in other optical apparatus. For these purposes pieces at least t 
inch in diameter, free from flaws, clear, and practically colourless, are 
required. A considerable amount of fluorspar of this quality was produced 
from some of the mir:es of Madoc district. Especially large, beautiful, 
brilliant, clear crystals were found enclosed in celestite in the Keen vein. 
Optical fluorspar is said to be worth from $1 to $10 a pound according 
to quality. 

'The importations of cryolite into Canada for the years 1915-1926 are given on page 96. All of this was used 
in the manufacture of aluminium at Arvida, Quebec. 
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CHAPTER II 

GENERAL CHARACTER AND ORIGIN OF FLUORSPAR 
DEPOSITS 

A large part of the most comm.on mineral deposits occur in such 
geological relationships and include such an association of minerals as to 
indicate that they are intimately related in origin to intrusive masses of 
igneous rock. In contrast with these there are two other groups of de­
posits-those occurring as sediments and those (secondary deposits) formed 
by the mechanical or chemical alteration of older deposits-that obviously 
are not related in any way to igneous rocks. In addition to the deposits 
of these groups, however, there is a srr.all class of deposits the origin of 
which is in doubt, some geologists regarding them as coming from a deep­
seated igneous source and others regarding them as superficial concen­
trations made by rr.eteoric waters. Mineral deposits of the first class are 
divided in turn into a series of types according to their proximity to the 
intrusive, or the temperature at which they were deposited. An approx­
imate classification of mineral deposits according to origin as outlined 
above, with some of the characteristic minerals of each type, arc included 
in the following table. 

Types of Mineral Deposits 

Type of deposit Some characteristic minerals 

I Associated with igneous ronks 
(1) Magmatic . .. ... . ... .. . . . .. . . . . .... .... . ... Chromite, magnetite, ilmenite, fluorspar 
(2) Pegmatitic ... . . . .. . . .. . ... .. ...... . . .. . . . Orthoclase, muscovite, tourmaline, molyb-

denite, wolframite , rare earth minerals, 
cassiterite, fluorspar 

(3) Contact m etamorphic .. ... . ... . . . .. . . .... Garnet, tremolite , diopside, wallastonite, 
phlogopite, apatite, molybdenite, m agne­
tite, pyrrhotite, fluorspar 

(4) Deep vein zone or hypothermal' deposits . Gold , arsenopyrite, pyrite, pyrrhotite, chal­
copyrite, fluorspar 

(5) Middle vein zone or mesothermal' deposit s Gold, native silvel', argentiferous galena, 
sphalerite, pyrite, chalcopyrite, argentite, 
niccolite, fluorspar 

(6) Shallow vein zone or epithermaJI deposits . Mercury, cinnabar, pyrite, stibnite, fluorspar, 
kaolin 

II Sedimentary 
III Deposits at moderate or shallow depths of Galena, sphalerite, fluorspar 

doubtful origin 
IV Secondary deposits 

GENER.AL CHARACTER 

Fluorspar occurs in Canada in almost all the types of deposits included 
in the preceding table, but except for those of the low temperature classes 
(I (6), and III), either the total amount or the proportion of the mineral 
present is small. Descriptions of some of the most important of each 
type of deposit are as follows: 

'Lindgren, W.: "Mineral Deposits", 1927. 
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Magmatic. There are at least two occurrences of fluorspar in Canada 
where the fluorspar appears to be either a normal constituent of an igneous 
rock or to have differentiated from the igneous rock in place as it consoli­
dated. These are in the nepheline syenite dykes at St. Hilaire, Quebec1, 

and in the molybdenite-bearing segregations in the Onslow quartz syenite 
near Quyon, Quebec2

• The deposits in the Onslow quartz syenite are 
chiefly irregular aggregates of feldspar, quartz, deep green pyroxene 
(aegerine-augite), green amphibole, magnetite, pyrite, pyrrhotite, molyb­
denite, and purple fluorspar. Small aggregates of fiuorspar and quartz 
a few inches or less in diameter also occur in the syenite in places. The 
largest deposit is 200 feet long and 50 feet wide. The amount of fiuorspar 
present in either the St. Hilaire or the Onslow deposits is too small to be 
commercially valuable. It is possible that the fiuorspar occurring in 
granite r:ear Birch Island station, British Columbia, also belongs to the 
magmatic class, but there are some features of the deposit that suggest 
that it lies along a fracture zone and for that reason it is placed in the 
hypothermal class. 

Pegrnatitic. The occurrence of fluorspar in pegmatite in Canada has 
been noted in Cameron township, Nipissing district, Ontario, by Barlow; 
in two localities in Monteagle township, Hastings county, Ontario, by 
H. V. Ellsworth; in Preissac township, Abitibi district, by the writer; in 
Villeneuve township, Quebec, by H. S. Spence; and in two localities near 
New Ross, Lunenburg county, Nova Scotia, by Faribault. In all of these 
localities the fluorspar occurs here and there in the pegmatite and is not 
sufficiently abundant to be valuable even as a by-product in mining 
feldspar. 

Contact Metamorphic. As masses of intruded igneous rock consolidate, 
emanations from the intrusive penetrate the adjacent rocks and where 
possible react with the invaded rock to form new minerals. Minerals 
formed in this way are called contact metamorphic and mineral aggregates 
composed wholly or in part of such minerals are called contact metamorphic 
deposits. There is much geological evidence to show that silica is one of 
the most abundant constituents of the emanations from intrusives and 
since the lime of limestone will readily combine with silica to form lim.e­
silicates such as diopside, tremolite, wollastonite, and garnet these minerals 
are usually among the most common minerals of deposits of this type. 
The extensive masses of diopside (metamorphic pyroxenite) with which 
the amber mica (phlogopite) is associated in southeastern Ontario, and in 
Quebec to the northeast of Ottawa, are typical deposits of the contact 
metamorphic class. The occurrence of fluorspar has been noted in these 
deposits in numerous localities, especially in Hull and Papineau counties, 
Quebec, but the mineral is present in too small amounts to be of more 
than mineralogical interest. The so-called veins of calcite containing 
purple fluorspar, diopside, apatite, hornblende, and phlogopite, in Mon­
mouth and Cardiff townships, Haliburton county, Ontario, although 
apparently veins are probably really contact metamorphic deposits, the 

'O'Neill, J. J.: Geo!. Surv., Canada, Mem. 43, p. 54 (1914). 
2Geol. Surv., Canada, Mem. 136, pp. 66-72 (1924). 
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calcite being recrystallized limestone that escaped silicification. There 
is a considerable proportion of fluorspar in some of these deposits, but 
they are so irregular that it is doubtful whether any of them could be 
worked profitably under present conditions. 

Hypothermal. Deposits of this class are formed at great depth and are 
usually found within, or in close proximity to, the intrusive from which 
they are derived. It is probable that the fluorspar found on the Atlantic 
and Pacific claims near Birch Island station on the Canadian National 
railway 81 miles north of Kam.loops, British Columbia, is a deposit of 
this type1• This deposit occurs in quartz porphyry or porphyritic aplitic 
granite and can be traced in discontinuous, but, for the most part, not 
widely separated, outcrops for over 400 feet. The owner stated that 
outcrops of similar material occur along the strike of the deposit across 
both claims. The zone of fluorspar consists of a central concentrated 
band having an exposed width of 2 to 3 feet and an actual width at right 
angles to the dip of about 12 inches and on either side of this band a dis­
seminated belt up to 30 feet wide in places. The only minerals present 
in addition to the constituents of the wall-rock are pyrite, celestite, and 
muscovite. Graham does not state that the fluorspar is associated with 
a fracture, but the linear character of the deposit and the presence of 
celestite suggest that the fluorspar may have replaced the granite along 
a fracture and that the deposit, therefore, belongs to the hypothenr.al 
rather than the magmatic class. Other fluorspar deposits in Canada of 
the hypothermal type are the vein on Porcupine creek, in Golden mining 
division, British Columbia, and the veinlets of fluorspar in granite on 
the John Bulger farm, in Bastard township, Leeds county, Ontario. With 
the possible exception of the fluorspar deposit near Birch Island station, 
the amount of fluorspar present in these deposits is small. 

M esotherrnal. Deposits of this class, as the name implies, are formed 
at intermediate temperatures and hence at points more remote from 
the intrusive or nearer the surface than the hydr.-ithermal deposits. 
The most important deposits of this class in Canada that contain 
fluorspar are the silver-bearing veins near Cobalt in Timiskaming 
district and near Port Arthur and Fort William, Thunrler Bay district, 
Ontario. In both of these districts the veins are associated with sills 
of diabase of late Precambrian (Keweenawan) age, have calcite as 
their principal gangue mineral, and contain about the same association 
of minerals. At Cobalt, however, fluorspar is rather uncommon, whereas 
in the Port Arthur-Fort William district it is fairly abundant and if some of 
the veins were worked for their silver content it possibly could be produced 
as a by-product. Other veins of the mesothermal class in Canada contain­
ing fluorspar are the galena-bearing veins of Slocan and Ainsworth mining 
divisions and the veins in the Sunday claim, in Golden mining division, 
British Columbia. The amount of fluorspar in all these veins is small, 
however. 

Epithermal. Mineral de.posits belonging to this class are believed to 
be related to igneous rocks in origin, but have been deposited at relatively 
low temperatures and hence at moderate depths. It is probable that the 

1Graham, R. P. D.: Mineral Resources Commission, Final Report, 1920, pp. 49-52 
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Jlock 1._·andy Ycin near Crane! Forks , British Colum bia, the most extensive 
deposit of Auorspar so far disconrccl in Canada , belongs to thi. clas8. It is 
clcscrihccl b>· D olmage (page 22) a.s con;.; isting of a. network of closely spa.eccl 
more or less parallel veins from a. fr,\· inches to 30 feet \\·idc , between which 
on !)· a srna.ll proportion of altered "·all-rock remains in na.iTO\\' hands and 
horses. Thr outcrop of the dcposii. is abo ut 500 feet long a.nd up to +5 feet 
\\'iclc. It is exposed up i.hc mountain slope ve rticall y for 200 feet at the 
surf a.cc an cl has been developed for 250 feet vertically underground. I t has 
been provrcl to a sti ll greater depth b)' diamond drilling fo r a. considerable 
clista.ncc beneath the drift towards the so uth , and a simi l11r or t he same 
parallel f'Ct of veins has been found in a scrirs of widely spaced open-c uts 
a long the IJolto lll of a stream Yilllc,· fo r OYer one-half mile to11w·ds the north. 
The 'mtll-rnck is syenitc. · 

The Ycin material ccns i s1~ cf fluorspar , baritc. chert, quartz !n cr~'stals, 
calcite , pyritr , and kaolin. Ca!ena a nd sphakri t0 arc :1hs0nt. Dolmagc 
conclud rs that t he solut ion-.; that replacrd the s~·rnitc and deposited the 
fluorspar a nd associated minerals c11rnnatcd from the sycn it r as a rcs11lt of 
the diffcrrntiation rn·ocesscs that acco111paniccl the cooling and consolidation 
of the nrngma. H e m ak0s no statrmcnt rcg~Hding the temperature at 
which t h r mincrnls were deposited, liut the prc;;:cnee of r hrrt, bari1r , and 
kaolin suggrsts that t he deposit w11s formed a.1 relati\·cly low ir rnpcrnt ures 
a.nd hence at moderate depth. This illlplics, if the sol utions t hat clrposited 
the fluorspar , lmri te, and o1 hC'J' ve in 111in r rnls were clrrivecl fro111 the syen itc 
during its consolidation, t hat t h r>· asernded from the lower part of 1 hl' lllfl:os 
afler it ;;: upprr part had roolr cl , t hu s permitting their tr111pcrai m r to fall 
before drposit ion occutTecl. 

De11c s ils of Doubtful Oriain. To this class lirlong thosr deposit,; 1 hat 
arc no1 elosel~- rcbt1rcl to ignrous rocks a nd , although possihl.\· d0rivcd from 
a magmat ic source, ma_,. ha.Ye IJC'e 11 fonnrcl supr rfi ciall)· by 1 hr proccssrs of 
surfa1 ·p wrathc ring and grou ndwatr r ci rcul at ion. Thr mof.l1 import ant 
deposits in Canada belonging to this group arc those of :\ faclor distr ict, 
Hastings co unty, Ontario. ThrsP arc veins occurring in two separate 
syfitcrns, the :'I Ioira La. kc and t he Lee-:\[illcr groups. The vc i1rn of t he 
nloirn Lake group occur, fo r thr 111 ost part, in the northrrn part of H1111ting­
don t0\\·11ship and centre around a 11 o rtlrn·cfitcrly trrncling fa ult fissmc that 
ha. been trnecd for ovrr 5 rnilrs and along \\·hich most of the fluon;par 
deposits of the group arc fo un d. Other cl epo:;its occ ur ncarb.v in parallel 
fiss ures that are cvidrnt ly su lisicl ia r>" fract m rs belonging 1 o the same 
system. The ve ins intersect Palrcozoic (OrcloYician) Jimrstonc, and Prc­
ca.m brian granite, limestone, and grey\Yackc (Plates II and Ill) . The 
veins of the Lee-':\fill er group \\·ith one exception all lie in co nerssion I, 
J\fadoc townRhip. The>· trend northwesterly and a.re parallel. The total 
area. occupied hy t he Yeins is about 6 miles from north to south a nd i mile 
from cast to \\'est. The greater part of the veins arc in Pah.cozoic limestone, 
IJut a si ngl e deposit at thr ext rem e south encl is in t he blue limcslonr of t h e 
H a.stin gs series and a nother at the ext reme north intersects the granite of 
the D cloro hatholith. 

The vein matrrial, for the most part, i;; con ccnl rat rcl alon g the frac­
tmes in lenses from a few feet to 200 fret long and from 2 feel to 17 feet wide. 
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PLATE II 

A. Basal Palœozoic limestone, lot 2, con. IX, Madoc tp., Ont. 

B. Basal Palœozoic limestone of Black River formation resting on the blue limestone of 
Hastings series, lot 11, con. VII, Marmora tp., Ont. 

91141-2 
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1! eo nsistil chie f!>· o f var.\·ing proportions of fluorspnr , haritr , and calcite. 
The onl.\· ot h rr co rnm on min era l is crlesti t r. The uncommon mineralR, 
narncd a pproxi 111 ;11t'l.\· in thr ord r r of their abun dance. arc pyrite, mar­
caRitc, ehalcopyrite , quart z, tctrahccl ri tc, clatcrite, a nd malachi1.c. On 
the Koyrs propert y a pecu li a r , resinous-looking, lmmn, nodular Yaricty 
of ha rite ('Ontain ing b ituminous ma( cria l occ urs. So far as 1. he write r 
olisc rvrd, there is no defini te ord c• r in "·hich lhe fluon;pa r, haritr , and calcite 
wcrr drpositccl. They oerur i111. crlJ;1.11d r cl or in1.cnningled in the part.it.ions 
bet. wrr 11 cavities. Yarant sp;wrs nrc rxeerclingl y co 111111on in m ost of t h e 
Yei ns, so that brautifu l clrar or dclica1.rly colourcd crystals of flu orspar arr 
alrnncbn1. In t he K rc n vein brilliant colourless or very palr blue CT.\'Stals 
up to srvernl inches in dinrnc1.rr were fou nd enclosed in fibro us celrstite . In 
somr of t hr cl rposi1.:; or t he Ler-::'diller group the YCin material has been 
di:-in(rgrnted into " graYcl spar" by weathering to depths of owr 50 feet. 

111 srYrral localities in Canada there a rc vein s con:;i;.;ti ng chiefly of 
har itc, hut containing a small proportion of fluorspar, the mode of origin of 
whi eh i:; at lrast in som r cm•es doubtful. Sin ce the a moun t of fluorspar 
in thesr drposit s is not suffi cie nt to be valu able even a;.; a possible by-pro­
du ct ,, only the locality of each oce11nrn cc or group of occ ul't'cn ccs \Yill hr 
rn enti onrcl here . They arc cl esc ri brcl in greater dctnil in Cha pt cl' III . 
Th r principal clcpositsoflhisrln;.;sa rc ihe Havcn na in Prnhorwood township , 
neal' Ti onnga st at ion in SucliJury district; nncl the veins in La ngmuir and 
( 'airn to\\'nr-;hips, Timiskalllin g clis ll' id; in Frontenac coun t)·, north of 
J\.in gsto11; in Carleton , Pontiac , Hull , a ncl Papineau eou nties west an d 
11ol't h of Olt;l\\·a; a nd in Lake r\inslir diRtrict, InYerness co un ty, ::\ oYa 
1-'eot ia. 

8crli111c11/ary . flo far as kno1rn to !h r wl'iter no attrmpt h as been made 
to clelcrmine by chemical ana lysis whrther flu orin e i;.; presen t as an original 
con st i l ur nt iu secli rn entan · roC"ks in Canada. Hs occmrcncc has been 
l'rco rd ccl at t 1ro localit ies, J~o \\' r\·er, in caYit ie:; in DeYonian dolomite in thr 
CJ ua1T>' of i he Amhrrst hmg :-1t onr C'om pany, at . \ mherstburg, Essex 
eou nty, a nd in cl olornik at Niagara Falls , ·w ellancl count.\', Ontario. 11 is 
practica ll y rrrtain thn( in both ('a,.;rs the flu orspar is an original const ituent 
of thr cl olomitr . 

OHTCI::\ 

General Statement 

Fluorspar occurs in so man.\· different geological relat ionships as to 
indiMtc that it can be formrcl under all Ol' nea rl y all physical conditio ns 
an cl t h al it, t hercforr. as previous].\· poi nt eel out, belongs to the class of 
minerals knO\Yll as "pernistcnt." 1 It is a commo n constituent of igneous 
rocks,2 a nd occurs in prgmati1.c d.\·krs, in contact m etamorphi c deposits. 
a ncl in all the othrr t_\·pcs of dc'pos its bcliend to he relatrcl to ignrous rocks 
wh et her deposited at grrat depth , in1.crrn r cliatr clcpthR , or near the surface. 3 

It has also bee n notrcl in 1111 111 rro us localii irs in scclilllrnta ry roek;.;. 4 The 
11".indµ;rcn, \\' .:"The Relations of Ore ])('position lo Ph:.· ~i(al Conditicn~"; Eeon. C('ol., YOl. lT , pp. 105-07 

(1907 ). 
O('Jo rk c. F . 11·.· ··natn of Goochomi,tn·": LS. Cool. ~urv .. Bull. li95, p. 33 1 (1920) 
aEmmons, \\' . JI .: ·· .\ Cenetic Cln~si fit nt ion of ) I i n c ral~"; Fecn. Geo!., Yo!. J 11 , pp . 61 l- G2i ( 1908), and "Prin­

ci ple~ of Eronomif' Geology", 1918. 
4. \ ndn•c. I\.: .. l . her ei nige \ ·orkomn~cn YO n FJu...,zpat in Pcdin:cnten"; T :-;rh. \f in. und PC't , '1 it t. 1 YOL XX\"I II, 

pp. 535 551i (1909). 
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PLATE Ill 

Il 

A. Blue limestone and greywacke of the Hastings series, lot 7, con. XI\, Rawdon tp., Ont. 

13. Openings along joint-planes, formed by weathering, in Palre01oi<1 limestone, lot IO, 
con. V, Marmora tp., Ont. 

91111-2} 
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important clcpo:=;it s of fluorspar from a commercial standpoint, ho11·cycr , 
arc those 1.hat occm in such geological rcl::dionr:;hips and mineralogical 
associations as to indicate that they 1rcrc formed at rclatiYcly low tempe ra­
tures and, in some cases, that they arc po:=;sibly not related in origin to 
igneous J'OC'ks. 

Thr fluorspar deposits of Canadrt, from ihc standpoint of origin. rna,1· 
he clas:-;ificcl into ihrcc groupr:;: (1) 1.ho:-;c ihat are dcfinitcl,1· associated 
1rith igneou:-; rncks; (2) those 1.hai arr ddinitely not related in origin io 
igneous me· ks; a ncl (:3 ) 1.ho:-;c of 1rhirh 1.hr origin is in doubt. In the first 
cln:=;s is included ihe most important deposit of fiuorspar so far discovcrccl 
in Canada, ihr Hock C'ancl,1· Ycin, near Urand 1i'orks , British C'olumhia. 
There arc 1\ro k11011·n oc·cmTrnces of fluor:-;par in Canada belonging 1.o 1.hc 
Recond da:-;:-;. Th rse arc YCt)' s111 all aggrcgat es in geodal cavities in the 
::'\iagarn dolomite al :\iagara Falls, and in ihc dolomite of the De! roit 
HiYrr series nt 1\mhcr.;;i bmg, Ontario. Boih of 1.hcsc arc RO n'n1ote from 
igncou;.; rocks that ihry arc al mm;t certainl,1· an original part of the sedi­
rncn!,.; in 11·hich 1.hc,1· occur. Th<'y arc so unirnport:"tnt , howrYri-, that 
furth<'r di;.;cussion of tlwir origin is scarC'rl,1· 11·arranied. Tlir ihirrl group 
inc·lud r,; the Yeius of :\Iacloe di st rict , Ontario, and prohahl,I· ;.:omc of ihc 
Yeins Of iJ;u·ite rontaining fJuornpar that OCCllr in lllllllCl'OU;.; ioC'aliiics in 
other p:1rts of Canada. 

D1~Pos1T::; HELAT1m TO I0:-1Eoi::::; HocKs 

\\.ith ihc C'X('Cption of 1.hc Hock Candy 1·cin and possibl.1· lhr Birch 
Island deposit , the occu1Tcners of fiuon;par of ihis class so fa r discoYrred in 
Canada arc uni1npor1nnt. For ihis reason it i::; unnecrssar>· 1.o discuss in 
detail i he origin of the g roup as a 11·holc. The occmrences arr hclicYecl to 
haYc originated in about the following manner: as masses of igneous rock 
intrndNI at drp1 h 1Yithin thr earth's crnst c·onsoliclai.c , ccriain lllincrals 
cr,1·st:illizc first ancl Yarious clements inelucling fluorine n'rnain hrhincl as a 
n'siduc. Dmi ng i he early stagrs of consolidation, d ur ritlwr lo deforma­
tion, dif'f'crrnees in icmpcntlure, or other ph,1·Rical conditions, :-;omc of 1.his 
rcsidur may colic('( at one or more point,: in the magma, and magmatic 
::;cgrega1ions rc::<ult. If :t fracture occm,.; in ihe conso lid ated part of ihc 
ignc011:-; mass , or in the adjacent rocks , the l'C'Ridual material may fill the 
fract mc , an d a pcgmalite cl>·kc may be formed. At 1.his , or n ;.;]ightl,1· laicr 
,;tage, 1hc residual material may penetrate thr rocks rtdjacent to the intrn­
·"iw ancl. ilwrc, ])o,;,;ibly read 11·ith them chcmirnll,1· to form nc11· minerals. 
:.\(inrral aggregates con:-;isting wholly o r in part of such lllincntls arc kncmn 
:ts contaei 1ncta morphi c dc'poc;its. As the com;oliclation of 1.he rnagma 
continues and differentiation becomes more complete , fractures may form 
e ither in 1.he con:-;oliclated partR of the intrnsiYc or in the intrnclccl roC'k into 
11·hich residual maleri1tl of the intrusi1·c may penetrate , forming Ycins, or 
h,1· thr solution of the wall-rock and the deposition of it s own constituents 
in it s plaer , replacement deposits, and these processes llHt,1· oc·em· either at 
great depth and at high temperatu res or near the frn r facc and at 101\· tem­
pcrnl u res. 

The H.ock Candy vein near C:rnnd Forks, British C'olnmbia, is believed 
h,I' Dolmagc to he of igneous origin. Ile concludes t hat t he deposit has 
been formed by ihe replacement of the sycnite a long fractures a nd infers 
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from t,hc presence of harii c in thC' sycnitc, wall-rock, t he occurrcn cc of 
Auoritc in one of the closely related dykes, and the absence of an>· othC'r 
probable source fo r t he Auorspar, t hat it is " reasonably certain t hat the 
solut ion s that replaced t he syc nitc a nd deposited the fluorite, baritc, and 
other vein rn inC' ral s originated in the syeni tc as a resul t of di ffe rent iation 
proccssC's a t tend ant on the cooling and rccrystalliiation of the magma. " 
Sin ce t he \Hiter has not examined this deposit, he has no first hand informa­
tion regarding its origin. It may be pointed out, howcYcr, that the princi­
pal minerals, other t ha n flu orspar , composin g the vein , arc hari tc, chert, 
q uar tz in crystals, calcite, pyrite , a nd kao lin and that all of these minerals 
arc fo und in , a nd three of thcm- -baritc , chert, and kaolin- arC' character­
istic of, low temperature (c pithcrm a l) deposits. From this it fo llO\YS that 
t he vein mate ri a l, if derived from the syc nii c, must have come from the 
lower pa rt of thC' rn:lss after its upper part had conso lidated a nd compldely 
coolC'd. 

DEPO S l TS OF DouBTFC"L Om er'.'< 

The c! C' posi ts of thi;., class include a large part of the rno:-;t important 
fluorspar depm;its of i hc \YOrld . ThC'y arc usuall>· fo und in relative!>· 
undist urbed sedimentary rocks a nd arc not intimntC'l>· associated with 
igneous rocks. The>· arc i>·pi call .'· exemplified by t he Ycins of Dmham and 
Dcrl»·;.,hirc in England ; Illinois a nd I\ cntucky, in l ' nitcd States, and 
::\ fadoc cl i.~t rict , Ontario , in C'an<lda. 

Swnmory 8lalemenl of lfypolh esc.~ 

The h»potheses t hat have been suggested to explain the origin of the 
fluorspar deposit s of t he ~[adoc type, a lthough somc11·hat nuied in detail , 
fa ll ill to four rnain classc::; according to the assumed ;;om cc of i hc material 
composing the d C' posib, or of the ;.;o lutions depositing t he 111 ate rinl. The 
fo ur mai n hypothc'scs, briefly stated , arc as fo llows. 

( I) That the vei n niai erial has been co ncent rated from t he adjacent 
sedimentary roc ks a nd rcclepositc cl in fissures t hrough t he agency of the 
ordinary ground water ci rculation. 

(2) That the vein mai.C' rial has been derived from the adjacent sedi­
mentary rocks through the solYe nt act ion of ascen din g heated \\'atcrs. 

(:3) That the Ii me co ni :ti necl in the flu ors pa r has bcrn deri vcd from i.hc 
limestone wall -rock, buL that the fiuorin c a nd other elemeni:-; composing 
t he vei n mat erial haYe beC'n brought up in solntion from a magmatic so urce. 

("i) ThaL both the vein materi al and t he solu t ions from \\·hich the vein 
mater ia l has bee n deposit d are of magmatic origin . 

The first of these hypotheses is that proposed by Whitn ey to accoun t 
for the origin of the lead a nd zin c deposits of \\.isconsin1 and subsequent ly 
applied hy N onvoocl2, Shalcr3, and Emmons4 to the fluorspar-bcarin g veins 
of so uthcm Illinois and western K entucky . 

l\Vhilney, J . D.: Gcol. Su rv., \Vis., vol. I , pp . 388-406 (1862). 
2Norwood , C. J .: "Report of a H.cconnai ssanrc in the Lead Region of Livingstone, Crittenden, and Caldwell 

Counties"; Gcol. Su rv ., Kentucky, pt. 7, vol. 1, 2nd ser., Pl> · 46 1-64 {18i6). 
3Shalcr, N. S.: "On the Origin of Lhc Galena Deposits of the Cppcr Cambrian Rocks of ]{cntucky"; Geol. 

S ur v., K entucky, pi. 8, vol. II , 2nd ser ., pp. 2i7-330 (1877). 
'Emmons, S. F.: Trans. Am. Inst. Min . Eng., vol. XX I , Pl>· 51-53 (1892- 93) . 



The seco11cl was sugg0strd by W . :-4. Tangier Rrnith in his rrport on thr 
lrad, zinc , and fluor;;par deposit;; or \\'C'Stc l'll Eentucky 1• In this publication 
(he prrsence or llliC'a periclot i te cly kes 1rh ich ha\'C' 1 hr same general trend as 
one of the s>·s!Pms of fissurrs and \Yhich haYC' prohalil.\· IJrpn introdu ced at 
ihe time of tlw grnrral fauliin).!; of ihl' rrgion, is ciircl as eYidrncr that the 
wakr,.; h)· \\·hich ih r fluorspar \\"<Ui eoncrnlratPd \\·e re probably ascending 
and hot. 

The h,Ypoilwr:;is that thr fiuornpar has hcc n formed by ihe interaction 
of fluorin p co111pou11d:-;, co ntained in a;;ccndi ng magmati c \Yater;; , with the 
Jirnc,.;tonc compos ing thr wall-rock of thr vei 1lR , has bern a clvancrd h>· 
Fohs in a number of pulilications on the fluon1par c!rposit s of l\:cntueky2 • 

Foh,.; ;; uggrs(;; , J'oll<mi11g Bain, that th e fluori1w was probahl>· brought up 
i11 thr form of fluo,.;ilieatrs of zine, lrad, coppn. iron , 1Jariu111 , and calcium . 

. \ceonling to (hr fourth h >·pot hes i,.; the drposit s arc of rn agmatic 
origin and he11er haYe 1Jcc11 developrd in a nia111H'l' ;;imilar to that gcnrralh· 
n;;sunlC'cl to lw the modr of or igin of mo,.;! oihrr minrral clepo;;il;; found i11 
inti111ate ac;soein,tion \\·i(h igneo us roc k>;. That the fluornrmr Yrins of 
I\:cntuck)· might ktYC' originakcl in th i,.; rnanner \ms suggr;;iecl as an 
a ltPrnatiYC possibility Ii.\' Tangirr S 1ni!h; it \\·as hrliL'\·ed by Bain 3 (o llP 
the m ost probable moclr of origin for tlw rluorspar clrposits of so uthern 
Illinoi,.; , ::tncl has llPrn ::tcloptrcl h,\· \\ 'r clcl and Drahhlc4 as on the whole m o;;t 
in accord \\·it h grologil·al condition,.; i n the t'ai-;r of the flu ornpar drposits of 
Derbyshire. 

Marlee Di8/ricl 

:-;inCC' SO ll lC or thr i<Ll'gL'St clcpcsits of flu o rspar in :\!Iaclot' di,.;1 ri ct OCC UI' 

\\'lwrc the veins i11ter,.;cd bathol i th ie massr,.; of i111 permr:thlc Prcca111 hrian 
grnn it r or s:,·cn i tr, it is scan·el.\· possi blc t hai tbc rnatrri;tl l'Olll posing thP 
\·rins eou lcl havr bccu conecntrntrd from the acljacPnl \\'all-rock b,\· asecncl­
ing hratcd \Yater o r that thr fluorsp:u· could have bc0n formed by thr intn­
adion o f the limr iu the \rall-rnl'k \\'ith fluorin r in a;;cc11cling magmati c 
\\'ater-;. ThcrP arc , thrrefore , onl,\· t \\'O lh corirs th<tt nrrcl I)(' considered 
in rncleaYouri11g to asl'rrtai n the prohahlr 111oclr of origin o f the :\focloe 
fiuor;;pnr clcposit;; , namrl)·: tha! t lwy h:tvr cleYrlopcd supcrfieiall.\· by 
conce ntration from thr Pal reozoic lirn r,.;tonc !hrnugh the agrnc)' of 1 lw 
grouncl\\'a(rr eircula! ion , or !hat thr)· ha\'l' hrPn brought up from a dcrp­
sratrd n1 ag111atic source h.\· ascending Jwatcd \\·atcrs. 

8upc1jicial Origin. Field evide11<·P t ha1 1J1igh1 he ciil'd in support of 
the t h eory that the :\ladoc fiuor,.;par dcpo,.;i(,.; arc irnperficial in origin, is as 
follO\r,.;: 

Throughout the rrgion l,\·ing along thr so u!hrrn bordrr of thr Laurrn-
1 ian highlands of i-;011thcastc l'll Ontario and the adjacent pads of Quebec, 
thrrr arc nu111rrous Ye ins that co nsi,.;t of var,\·ing proporiions of galena, 
calcite , lmrit r, sphalcriie , and flu orsp~u ancl that occur either in thr basal 

' l 'l r ith, E. 0., nnd Smith, 11·. R. T angier: Prof. P aper, l'.S. C eo!. Run·. , Xo. :rn. pp. 150 5< ( l \lQ.) l. 
2 Pohs, F' Juliu ~: "F'luor:-;par D eposits of l\entucky"; C:eol. ::iun·., h:°Pntuck _v , 1907, pp. 6 l-G3; Ec·on. G col. , 

\·al.\', pp. 3i7-386 ( IOIO l. 
a.Bai n, J. Fo:-i ter : ·· FJ uor:-'p:u D eposit:-; of ~ou!hC'rn Ill ; noi~": Hull . l -. ~. (;C'ol. ~un- ., :;o. 255. pp. 66-67 ( 1905 ). 
l\\'cd d, (' H . . :1nd Drab blc, (; , C ooper : ··Th e F\ uor:-;par Dcpo~it~ of -11crbys hirc"; Tr:1ns. Jnst. of .\Jin . Enµ; ., 

1007-8, pp .j2f - 525 . 



15 

Pal::eozoic formation,; that li0 along ih0 Precarnlirian lJo rdcr, or in the 
Pr0rnmbrian in C'losc proximity to t h0 PaLcozoic. 1 Th e occu n ·0ncc of these 
deposits in these r0lai ionshi ps a nd their a pparcnt abs0nc0 from t he Pre­
cambrian remote from ihc Palrcozoic horcler, and from the upper Pnl::eozoic 
formatio n;; even wher0 these haY0 been much fraC'lurccl and faulted suppo rt s 
the assumption i hat tlw material co mposin g ihe deposits has hcc' n derived 
from the Palrr'ozoic sediments a nd has bee n deposited in fractur0s or oiher 
op('llings ai their base th rough ihc ag0ncy of meteoric m1tcr~2 • 

The presenee of numerous undergrou nd chann els n, nd cav0s in i he 
Pal<:cozoie lim0stonc of .\ fadoc clistriC't, and the chasm-like openings thai 
occ ur along tlw numero us joi nt-plan es inte rsecting the limestone (Pln,tc 
III B) indicate thn,t mu ch of this rock has h0en dissolv C'd awa.\' hy the 
groundwater ci rculation and hence nrny have been !he ;;ourcc from " ·hich 
the minerals corn posing the fluorspar-bcaring Ycins have beC'n concentrated. 
Fur!hcrmore , t lw enormous q uanti t iC's of water pu m peel from the mi nC's 
and the C'ffcet of th is pumping on the neighbouring wC'lls prove' that the 
fissmcs in which ihc fluorspar deposit s occur form i1nportant channels for 
ihe groundwater of 1he district. 

The occmTcncc of stalagmites and stalactites composed of baritc or 
of haritc and fluorspar in a cave on the Bailey propcrt)' inclicaks that at 
this point, at least. baritc ancl fluorspar were probably deposited by mcte­
orir \\·ater. 

Igneous rocks of post-Ordovician age with whirh the deposits might 
be genctirally co11nectcd arc entirely absent from the clistriet and arc 
not known to ocrm " ·ithin 200 miles of the region . 

The banded (crustifi ed) and cavernous charar·tcr of the vein material 
and the small amount of metallic minerals that it contains suggest that 
the deposits haYc been clcpositccl h.\" meteoric rather than by magmatic 
waters. 

The galcna-calci tc-haritc-fi uoritc vcrns that occur in the Pal::cozoir· 
border zo11c of southeastern Ontario an cl Quebec arc in their chara'.:tcr 
a n<l relationship remarkably simila r to the galcna-sphalcritc deposits 
occmring in ::\Iississippi valley, United Rtatcs, and which are believed by 
mo. t geologists to be of meteoric oriiz;in . The ::\fadoc deposits are similar 
in their character, and structural and age relationships to t he other veins 
oc·c·urring in southeastern Ontario, in which galena predominates, an cl are 
almost certainly of similar origin. 

The presence of a nodular, bituminous va riety of baritc and the min0ral 
clateritc, in the fluorspar ve in s, can best be explained by the assump t ion 
that this material has been de riYcd from the Pal::cozoic limestone, for 
these sediments arc known to contain aggregates of oil.3 

In places in .i\Iadoc district salin e waler is cncoun tercel in drilling 
wells at the contact of the Pal::eozoic ancl Precambrian. A sample of 

1f.ogan, \V. E.: "C:cology of Canada, J8ti3", pp. 5lti, 68i- 89. 
Baker, "'.\f. B.: "The Geology of King:ston and Yieinity"; .\nn. Rcpt. Ont. Bureau of :\ l ines. yo\. XX\·, pt. 3, 

pp. 31-34. 
l'glow, \V. L.: .. T.ead nnd %inc Depos it s in Ontario and Eas tern Canada"; .\nn. H.cpt. Ont. lh1reau of .\[incs, 

\"OI. xx\', pt. 2. 
:> Vennor, II . G.: Geo!. f-iurv . . C'nnadn., Rcpt. of Prog . 187-1-5, p . 15:~. 
38c\·crn.1 e:al lons of oil arc said to ha Ye been cnrountcre-d in p\:ir(':-; in the lime~tonc quarries ai C'rook~ton :-;iluated 

G mi\cR ~outh of .\lador . 
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such water from a \Yell drilled in lot 8, concession 10, Huntingd on township, 
collected by the \\Titer , \Yas analysed in the chemical laboratories of the 
Department of Agricultmc at the Experimental Farm, Ottawa, with the 
fo llo\\'ing results: 

Total saline matter aL 2l2°F . . . .. . . . ... . . . . .. . . . 
Roli<l :-) after ignition . . 

Parto perm ill ion 
23 , 832 ·00 
lS, -12-l·OO 

From the detailed a nalysis of the salin e mattn the following approx­
imate hypothetical composition was cakulatcd. 

J\fag110s iurn sulp hate (Epsom sail s) 
( 'alc iu rn sulphate . 

" ('arhonate .. 
;.:od ium eh lor id c (('()mmon sa lt) ..... 

Parts pC'l' million 
2,200·00 
1, 305·00 
-l , 031 ·00 

18, 299 ·00 

25 ,835 ·00 

Tliis indicates that some at !rast of the clements con taincd in the fluorspar­
bcaring veins arc present in t he groundwater of the district. 

Deep-sealed Origin. Among the data that m.a)' be cited in support 
of the theory that the deposits arc of magmatic origin are the follo,Ying. 

The principa l deposits of the mi ncral occur in fault fi ssm cs, sho" ·ing 
that the deposition of the Ycin material was preceded by C' rustal disturbances 
whi ch might be related to rnagm.atic movement:;; at depth. Moreover, at 
least one of the faults is cont inu ous for many miles an d no doubt descends 
to a considerable depth. This " ·ould , thei·cforc, afford a chan nel a long 
" ·hich magmat ic solutions might ascend.L 

A I though flu orspar is prcsen t in geodal ca vi tics in the P aheozo ic 
formations of later age at :Kiagara a nd elsewhere in so uthwestern Ontario, 
so far as knom1 to the \Hit<'r the mineral occurs on ly in fi ssures in the 
Pal&ozoic of Routhcaste m 011tario, an d it is sc-arce l)· conceivable that 
sueh la rge quantities of fiu orspar could be eoncentrntccl frorn the Pa la;ozoic 
fonnations (RlaC'k Hivcr and Trenton ) of this district, wi thout some 
cvicl eni' e of its presence in these rocks being found. 

The ftuorspar-haritc-c-ali'itc galena veins that occu r a long the Pre­
cambrian border in southeastern Ontario and the adjacent parts of Quebec 
a rc cxC'ccclingly variable in C'Omposition even in the same district. Thus, 
the vein 0 11 the property of the l\:ingd on ::\fining, Smelting, and 1\Ianufac­
turing Com.pany at c:alctta, Ontario, C'Onsists almost entirely of galena 
a nd cakitc, whereas the vein ocC'uning in a fault fissme at Quyon, Quebec , 
just 6 miles a way, consists en tircly of barite aud fl uorspar. Since the 
composit ion of the successive beds composing the various Pa la;ozoic for­
mations is approximate ly uniform, there is no apparent reason why t he 
min eral com.posit ion of the vein material should be so different in the same 
district if the veins have been derived from Paheozoic scclirn.cnts. On the 
other hand , this variability is not un common in mineral veins that arc 
believed to be derived from a common magmatic source. 

Discussion. It is obvious that in the summary of eviden ce presented 
in the preceding pages no data have been cited from " ·hich can be estab­
lished any one of the hypotheses proposed to explain the mode of origin 

IPirsson, L. \'.:"Economic Geology", vol. X, PJ>. 180- 186 (19 15) . 
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of the fluorspar deposits of l\Iacloc district, or of other deposits of the l\Iacloc 
type. The principal objection to the meteoric origin is the inadequacy 
of the groundwater circulation to perform the concentration involved. 
It has long been known that fluorine is a constituent of sea water, that it 
has heen noted to be present in both surface and underground waters, 
and that it is a consti tuent of calcareous corals and shells1. It has also been 
sh°'rn by Tangier Smith from analyses made by Steiger that the unaltered 
Palruozoic lirn.estone of Kentucky contain s small quantities (O · 0..J.-0 · 10 
per cent) of fluorine. It is possible, therefore, that the Palreozoic limestone 
of Macloc district, especially since it contains an abundance of fossils, 
likewise contains a small proportion of fluorine. The objection to the 
concentration of the fluorspar by meteoric waters has not been based so 
much, therefore, on the inadequacy of the supply of fluorine in the Palmo­
zoic sedime nts, as on the assumption that the concentration of the fluorine 
made it necessary that the fluorine be leached out of the Palreozoic in 
some way while the limestone in which the fluorine was present remained 
behind, an obviously impossible hypothesis. It has been previou. ly 
pointed out, however, that the presence of chasm-like openings along 
the outcrops of the numerous joints that intersect the Palreozoic limestone 
(Plate III 13) indicates that enorrn.ous quantities of limestone have been 
dissolved away h)' meteoric waters in l\facloc district. Furthermore, 
since the fi ssures on \\·hich the fiuorspar occurs were probably formed in 
Pahcozoic time, and since southeastern Ontario has been a land area 
continuously or almost co ntinuously since the Palruozoic, huge t hicknesses 
of lim.estone must have been carried away in solu tion from this region 
during the long interval that has elapsed sin ce the fissmcs in \\·hich the 
fluorspar occurs were developed. Thus, if the Palmozoic limestone of 
l\Iadoe clistrict contains the same proportion of fluorin e as that present 
in the lim.esto11e of I\:en t ur ky (O · O..J. to 0 · 10 per cent) the flu orine that 
would go into solu tion clue to the dissolving away of a rn.ass of limestone 
1 foot thick, over an area 100 feet square , woulcl he sufficient to form at 
least one ton of fluorspar, and the fluorine that \\·o ulcl go into solution 
as a result of the dissolving away of a similar t hiekn ess of limestone over 
an area of one square mile would be sufficient to form at least 5,000 tons 
of fluorspar. As regards the fiuorspar deposits of ::.Iadoc district it is 
evident, therefore , that the groundwater circulation would be quite capable 
of effecting the concentration of the fluorspar from the Palmowic limesto ne 
provided fiuorine is prese nt in the limestone in the same proportions as 
in the limestone of Kentucky. 

Tho principal objection to the theory that the Macloc fluorspar veins 
are of rn.agmatic origin is the absence of contemporaneous igneous intrusion. 
It has, however, been pointed out by Pirsson in this connexion that " magma 
in the pseudo-rigid, but potentially liquid form conceived by Iddings 
must everywhere underlie the outer rock zone", and any movement in 
the lithosphere, such as the faulting t hat occurred in Madoc distri ct, 
might be attended by the li beration of volatile constituents, and that in 

1Clarkc, F . W.: "Data of Geochemistry", U.S. Geo!. Sun•. , Dull. 695, p.11 8 (1920). Birschof, Gustav., Lchr­
buch dcr Geologic, vol. II , pp . 78, 86-102 (1864 ). 

Andree, IC: Ucbcr cinigc Vorkonirncn von Flu !:izpa.t in Sedimcnlcn, Tsch . l\l in. Pct. 1\liit.. , \·ol. XXVIf[, 
pp . 536-556 (1909 ). 
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places 110 further act ion Urnn this 1night happen. H e suggc,.;t::; 1 fur ther 
that in a large measure thr pccu I ia rit ies in the composition of ma ny rnin eral 
::; prings and \rater;; in otherwise apparently non-Yolcanic regions in.a;• he 
ascribed to act iviLy of th is type. 

It has also hccn suggested h:v "Cglow in di scussing the origin of the 
flu ori te contained in the lead a nd zin c deposits of sou theastern On ta rio 
that caleite-ga lcna-ba riLc Ycins occur in eastern Qu ebec \\·he re the Ordo­
vician is cut by in t rusives chrono logically re lated to t he Taconic rcYolutio11, 
ancl that it is poss ible that t he presence of fluorine in t he win rn.inrrals 
has a genetic relation to the igneous actiYit>· of po:;t-Ordo1' ician age. 
11·hich produced important results in the JWOYincr of Quehr<' , but which 
as far as kn own did not affect Onta rio . 

C'onclusio11. The m ode of origin of the flu orspar-bca ring Yeins of 
;.racloc distri ct is obviously of considerable ernnorn.ic importance, beeau sc 
if the drposits a rc of me teoric origin it is proba ble that they will disappear 
at depth , \1·hcreas if the>· haYc hecn deriYed from a magrn.atic f;O urce the>· 
,,·ill probably co ntinue to great depth or even hecorn.e m ore exten sive 
a long their cl oll"lnrnrd cont inu ation. In Yiew, ho\revcr, of the confli ct ing 
charadcr of the evidence hearing on these different t heories and of the 
fact that the most important ev idence related to the problem , na m ely 
t he fluorine con tent of t hr Paheozo ic limesto ne of the district, is unknown, 
t he \niter beliews that a dcfinitr conclusion regarding t he genes is of the 
fiuorspar deposits of Madoc distric·t is unwa rranted at this s tage of the 
inYest igation. 

l 'eins of B arile Conlainino Fluors;wr 

In nu meroi1;; local it ics in sou l hcastcrn Ontario an d i hr adjacc 11i pa rt s 
of Queber n in s of barite eonlaining a small pro11ortion of fluorspar OCC' llP.'' 
fa ult-fiss ures that cui 1 hr Pahcozoic a nd olde r rocks . Thrse deposits, 
exce pt in the di ffe rent proport ions cf the minera ls th<'.\' C'Ontain , a rc si mil ar 
in cvc r:1· respect lo the fluorspar-l)('aring Yrins of i\Iacl oc an d lh ri r rnocl rs of 
origin a rc unclouhtecll .\· the same. In ot her parts of ihc C'ann cli an f-'hie ld , 
hmYevc r, ihcre arc ve in s c f baritc l"0 11 taining some fl uorspar , as fo r exampl e 
in P cnhon rnod to\rnshi p, ~udbur>' distri ct , an d in C'ai ro nnd J.a ngm u ir 
to\Ynships, Timiskaming district , Ontario, ll"hich ocn1py fra c:l urcs in lhe 
Precambrian basa l compl rx a11d li r m any mil es from ihe nearest remnan t 
of P a lmozoic s lraia. Sin l'r it is Y<' r.\· proba bl e that ihc region extending 
from lake TimiRkaming to J a mes ha>· 11·tu; fonn erl » complete ]>' COYered by 
P alrcozoic strata il is possibl e that thr veins in Cairo a nd La ngmnir town­
ships originally rxtcndcd up\\·anl in to Pah.ro zoic srdiments that haYr since 
been removed by erosion , but it is doubtful ll"hetlwr th e deposit in P cnhor­
wood Lownshi p l"o u lcl ever ha Ye oecur recl in such rclationshi ps. 

;\.n other group of lm rite Yei ns co nt ai ning ftuorspa r occur in t he schi 'is 
and fc lsitc of the pre-Carboniferous complrx of Lak<• Aim;lie di ;;t ri c·t , 
lnYern ess co un i y, :\ova l")cotia. Thesr deposits, a lt hough fo und in t hr 
pre-Carbon ifero us, occur in a r rgion ,,·here rr mn ants of relaiivcly uncli s-

1'"Eronomie Geology", rnl. X , p. 184 (1915) . 
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iurbed Car bo niferous stra ta arc present, a nd hence in case they cuL t he 
C'arbonifcrom;, would have ih c same rel a tionships as th e bnritc ve in s of 
so ui li cast cm 0 u ta rio. II. S. Poole, who described t he baritc de po::; its of 
Lake Ain sli e di stri ct in 1907, !!;ivcs no positiYe inform at ion on t his poin t. 
(L \ \ '. I-I. ::\orma11 , who has rece nt ly made a st udy of the Lake ,-\inslic 
deposits, st at es, however , t hat he has found CYidcncc t hai ihe vein s arc of 
pos! -C'a rbonifr rou ;; age. 1 

1l nforrnation gi\ Pn th(' writer by \\' . ~\ . Bell . 'l'o nil the harilC' dcpo:".iits of thi~ da:--s cutti ng rC' lati\'cly undis · 
lurhctl Palcrozoic· strata thC' discussion of the o r i~in of the rluor:o:;pnr deposit~ of ~Tador dist r ict would apply. 
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Figure 1. Index ma p showin g location of fluorspar deposits in British Columbia. 1, Birch 
island ; 2, Hock Candy ; 3, Galena Farm; 4, FiYe l\Iile point; 5, Ainswor th; 6, Por­
cupine creek; 7, Sunday. 
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CHAPTER III 

DESCRIPTION OF DEPOSITS 

BHITISII COLU::\IBIA 

J\AMLOOP8 Jl!ININO DIT'I8I01Y 

(1) Birch Island 

R ('jerence 

Graham, R. P. D.: "Investigation of a Reported Occurrence of Fluorite near Birch Island, 
North Thompson River, B.C."; i\Iunition ResoW"ccs Commission, Final TI.cport, 
1920, pp. 49-52. 

T"·o claims, -t he Atlantic and Pacifi c, were staked in July, HHS, on a 
fluorspar deposit outcroppi11 g on thr summit of Heel ridge, a prominent 
hi ll on ihc so uth side of T hompson river southeast of Birch Island station 
on -the Can adian Xational raihrn.y, a bout 81 miles north of Kamloops, by 
A. (; . :\Tc D onald , for J. F. Gardiner and E . H. :\fansficld. Ko clcvelop­
mcnt work had been perform ed on the cln.ims when thry were examined 
by H.P. D. C:raham in Augw:;t of that year. 

The rock with whi ch t he fluornpar i::; associated is a pale to nearly 
\Ybi1r, rn rdi um to finc-graincd, quartr. porphyry or porphyri t ic aplitic 
granite, t hrough \Yhieh colourl ess to whi te porphYritic er.n;tals of orthocl:J sc 
arc eomm only di f'sc min ated . P yrite is rvrr~1 whc rc prese nt and by its 
dccompo:=;ition irn parh; a rusty n ppcaran cc to the \\·ra1 hr rrd surface of 1 he 
rock. "\ hhough the rock a ppears to)}(' maRs ive a fo liation can be observed 
in place:=;. T his Htrikes north 5 cl rgrccs cast and dips 18 degrees \\·est. 
The roek outcrops arc usually lenticul ar in f'orm, with thrir longer axes 
running north and south. 

The fluor, par iR a deep-violet or purple-coloured va riety and quite 
opaque in hand specimens. It occurs chiefly in a Ycry fine-grainrcl hand 
that can be traced in cliseon1.inuous, hut, in general, not wid ely separated 
exposures from the Ko. 1 post for about 180 fret along t he strike to t he 
:=;ouih on the Paci ft c claim , and for 240 feet to t he north on the Atlanti c 
claim. Beyond these distances rock exposures arc less common, but :\Ir. 
l\IeD onald stated that outcrops of Hirnilar material occ ur along the line 
of t he strike across both claim :=;. The average " ·id1.h of the zone as exposed 
at thr surface is from 2 to 3 feet or (a:::suming t he clip to be 18 degrees) 
a bout 12 in ches at right angles io t he dip. Pyrite in crystals up to f, in ch 
in diameter is dist ributed t hrough the band. 

On eith er side of this band is a zone in places 20 to 30 feet wide, con­
sisting of more coarsely crystallin e material of similar colour , but con­
tainin g mu ch pyrite (cst imaled 1 o be as high as J 0 per cent) in crystals up 
to one-quarter of an in ch in diameter. The proportion of quartz, feldspar , 
a nd other gangue min erals also appears to he greater and more variable 
here t han in t he fine-grained band. Beyond these zones t he purple ma­
terial continues, but in Ycry small quantity. 
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Another outcrop of so 111 cwhat diffe rent material , "·hich proved to he a 
vrry pure fluoritr , occ urs about 50 fret cast of t h r X o. L post. Th ii' 
occ upies an area of about 6 square feet. Thr fiuorit e is very finc -grai nccl , 
co mpact, h'arnslu ccnt, and mostly pure white in colour, but pm ple in 
places. " It, co nt ains little or no pyrite. A small outcrop of thr Harne 
material \\·as seen a lit1.lr farther north along t he strike and thrrr or four 
others arc rcporiC'cl 1o occm on t hr proprr(v." 

Thr fi ne-grai ned, pmplc material when examined in thin :-;ec:! ion unclrr 
t hr mi croscope was found to have a finrly crystalline, cvrn-grainccl strncturc 
and to con;.;ist largely of pmplc isotropic fluorite showin g no crystal outlin es. 
enlourlcss minerals with low to medium birefringence interspersed through 
the fluorit e, and a little muscovitr . The colomlcss min erals a rc mainl.v 
celcstite, hut part apprar to be feldspar and quart z. The rrsults of hrn 
partial analyses of the material arc as fo llO\rn: 

CaF2 . . . 
:-;rHO, .... . • .... . .. 
CaCOa ... 
F e :-;, 
Fc20a 
_\J ,Oa. 
Ri02 .. 
~li.;O 
,\f n02 .. 
l.' ndclc rm incd . . . . . 

47·20 
32·30 

2·50 
3·70 

3·00 
6· 050 

pr0:-;cnt 

.\·80 

100 oo I 

.;1 ·LL 
2G·29 

l ·8.\ 
O·.'i.\ 
l · L8 
2 · L9 

nol dcl'cl 
pre;-;ent 
prc:-;cnt 

1G·8.':i 

100 ·00 

1. f-'a. rnple rompo!'ict..l of typi<"al avc.' raµ;<' :-;pcc i1nen:5 la.ken at :.:;hort in terval:-; a. lo:1~ l li e \\-holt.• 
length of band. Analy:;is by Ore Dressing and \fctallurg ical Labornloric,; of 'fine.; llranclt, Dl'­
parl 111 cnL of ~fines . 

2. :-;arne '" l after rcrnon1l of m ost of lhc pyrite by roncrntration . . \.naly,;i,; hy ll. J>. n. 
Crahntn. 

(.'J?:l.YD FOHJ\8 Jll.YJ.Y( .' Dli-I8Jn.Y 

(2) Rock Candy 

Hy Y itlor Dolnwgc 

Pre1•ious Descriptions 

Reports of tho ~f inistcr of ~l ines, 13.C., 1919-25, pp. 2-1-, 2.5 , and 26. 
Freeland, P. 13.: RcporL of Lhc i\Iinistcr of i\Iincs, 13.C., 1919, pp. 161-6.5. 
E ardlcy-\\'ilmot, \' . L.: :\lines Branch, Dept. of i\Iincs, Sum. Rept . 1922, p. 33. 

The Hock Candy, the mosL import ant known flu orspar dcpol'it 111 

British Columbi a, is sit uated on K enn edy creek, a small tributary cni.rring 
Crnnhy river from the wrst , about 15 mi les north of Grand Forks. It is 
owned an d opcratrcl b~' the Co nsolidated :\lining an d Smelt in g Company 
of Trail, B.C. The deposit i:-; reached hy a good motor road whi ch branches 
at Pass creek from the main road rnnning north from C:rnncl Forks through 
the Yallcy of Granby river. The ore is t ransported by an aerial t ram which 



B. Fluorspar vein, after stripping, 
:;\!iller propcrty, lot 4, con. 1, 
:;\fadoc tp .. Ont. 

23 PLATE IV 

A. Rock Candy mine, 
Grand Forks mining 
division, British Col­
umbia. 
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connects the mine with a branch of the K ett le Yall ry raihnl~' at a point 111 

the ntllry of Cran by river about 2~ miles cast of the mine. The vei ns arc 
at an elcvaiion of about 2,600 fret and extend up the northern side of 
Kennedy Creek Ynlley, which at this point is sieep and narrow and about 
400 feet derp. The lo,,·est and main tunnel is about .JO feet above the creek 
and co nnected by a trestle with the ore bins, sort ing tables, and aerial tram 
terminal (Plate I\' A) . 

Thr rqui prnrnt at ihr mine consists of a comfortable camp, 
blacksmith shop, and a Hmall po,1·er plant for oprrat ing the aerial tram . 
. \i ihe jundion or ihr tram \\"ith the railway a mill was built , designed to 
treat i hr ore by 1 he clecrepitation prorrss, but , though good resu !is were 
ob1ainecl, ii \\·as found that an aclapiaiion of the flotation prorrss gave 
Rtill li eiter resuli.s , and the ore is at prrRent shipped to Trail "·here it is 
conerntratcd by thi::; rnrihocl. 

The deposit waR disroverecl in 1916 by two prospectors who believed 
the green-rolourecl fiuorspar to be a copper-hearing mineral. \\'hen the 
true nature of the deposit was discovered the present owners bonded it, 
ancl after testing it h)' drilling, pmchasecl it outright. In 1918 about 
J 00 tons of ore \rns shipped by pack horses and sleighs. Before the encl 
of the next )·car a new camp had been built, a motor road complctccl, 
and the aerial tramway put into operation. The first ore proclucccl was 
sufficiently pure to permit of the direct shipment of hand-sorted material. 
Some of this \ms cxportccl to the United States, but after a brief period 
this was terminated hy the imposition of a duty of $6 per ton. The present 
production is used entirely at the Trail smelter. 

The fo llo\rinp; table of production was compiled from the Annual 
Reports of the l\IiniRtcr of Mines, British Columbia. 

Year 

1918 . . 
L!ll9 . 
1020 . . 
1921. . . 

Tons rluori te Y car 
produeed 

170 
. 5,000 
7 ,:iOO 
G, 7n 

1922 . 
1923 .. 
l!l2·1. 
1925 .............. . 

GEOLOGY 

Ton., rluorit c 
produ<·t•d 

.5, 0-1-1 

:J ,874 

Previous to the writer's cxaminaLion the country immediately sur­
rounding the deposit had not been mapped. Ho\\·cvcr, a large area 2} 
miles to the cast, kno\\·n as the \Yest Kootcnay area, was mapped hy 
H. (;. McConncll1 and H. IV. Broc-k, and another large area 2 miles to 
the south, kno\Yll as the Boundary Creek mining area, was mapped by 
Brock2 in 1901. 

1.\TcConnell , TL G. , nn<l Brock, H. \V . : Geo!. Sun·., C':rnadn, \\"es t J\:ootcnay Sheet , No . 792. 
Ann. R cpt. 1898, pt. .\. 
Ann. H cpt. 1899, pt .. \ . 
. \nn . R cpt . 1900 , pt .. \ . 

2Brock, H. . \V .. Gcol. Sun·., Canacla, ''Boundary Creek Mining District" , No. 826. 
Ann. Repl. 1902-03, Yol. X\" , pt. A. 
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L egen d 

~ rluorspar deposit 

~Dyke 

~ Granod10r 1'te 
~ 

Figul'c 2. llock Candy fiuorspar deposit, Grand Forks mining div ision , British CohLmbia. 

The accompanying figure shows that the fiuorspar deposit lies com­
pletely within a body of syenite , which occupies all of the adjacent area 
except that occupied by a number of dykes and the body of granodiorite 
in the so uthwestern corn er of the map-area. 

T he syenite extends over most of the surrounding country and occupies 
large portions of ~West I(ootenay and Boundary Creek districts. It is a 
coarse-grained, plutonic rock clecideclly pink in colour and appearing m 

9IIH-3 
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the hand specimen t o consi ·t la q2;ely of or thoclasc, with minu te amoun ts 
of fcrromagn csia n minerals. Under t he microscope it is seen to consis t 
of about 70 per cent orthoclasc with sma ll amoun ts of plagioclasc, hiot ite, 
hol'llhlcnde, augite, and a very small amoun t of quar t z, apat ite, sphcnc, 
and zircon . The orthoclasc occurs in large anhcdral crystals rather densely 
clouded. The cent ral par ts of some of t hese cryst a ls arc white in colour 
a nd composed of aggregates of crystals which have optical properties 
very similar t o t hose of hyalophcnc, the barium-bearin g orthoclase . Owin g 
to t he variation of the opt ical properties wit h the barium content i t \\·as 
impossible to prove its identity by op tical methods. The properties t hat 
were measured correspond closely t o t hose of oligocla. c, bu t t he absence 
of t winnin g seemed t o t urn t he balance of evidence to t he side of hyalophcne. 
The proximity of t he. fiu orspar deposit, which carries mu ch baritc, a nd the 
fact that H . A. D aly fo und barium-feldspars in t he rocks of llock Creek 
district a fe w miles to t he sout ln'l'est, support the conclusion t hat t he 
min eral in q uestion is probably hyalophcne. The plagioclasc is fresh and 
has t he composit ion of oligoclasc-albite. Small quant it ies of apatite, 
sph enc, and zircon 'vcrc fo und . The age of t he sycnitc was determin ed 
by Brock to be Ter tiary. 

The granocliori te which occu pies t he southwest col'll cr of t he a rea 
mapped is a coarse-grained plu tonic rock of a pale greenish grey colour 
a nd composed principally of quar tz, plagioclase, and orthoclasc. T he 
fc rromagncsian min erals a rc largely a ltered to chloritc, quartz, and calei tc. 
A t no t ime did they form m ore t han 10 per cent of the total volume of 
t he rock. Qu artz const it utes a bout 65 per cent, andes in c-labradoritc 
abou t 25 i1er cent, and orthoclasc 8 per cent. The remain der consists of 
liiotitc, chlori tc, magnetite, an d sphcnc. 

The conta('t of t he granodioritc a nd syenitc was not discovered, a nd , 
t herefore , t heir relations were not determined . 

Dykes of scYcral closely related varieties were foun d cu tt ing both 
the sycnite and the granocliorite . The large dykes in t he southern pa rt 
of the map-area arc ve ry fi ne grained and haYe a da rk greenish black 
colom . They consist of a felted mass of a lbi tc-oligoclase a nd act in oli tc 
needles, assoeiatccl " ·ith mu ch magnetite, less biotitc, a ncl a very small 
amoun t of q uar tz. Large amounts of ehlorite and calcite arc prese nt. 
The dykes fo und in t he syenitc arc coarser-grained, m ore porphy ri t ic, 
and ligh ter in colour t ha n those just dcser ibcd . The phenocrysts consist 
of or thoclasc, a nclesinc, a nd biotite which is partly a ltered to chl ori tc a nd 
cpicl ote . Augi te was found in 011ly one of t hese dykes. The gro und­
masses of these dykes are made up of sheaves of radially branching, slen cl er 
crystals of oligoclase-a lbitc and actin oli tc, sprinkled wi th a qua nt ity of 
minute grain s of magnetite . In one dyke a fc"· crystals of flu orite were 
ident ified . 
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THE DEPOSIT 

The deposit as developed up to the present consists of one large orc­
shoot made up of an intricate network of more or less parallel replacemen t 
veins varying from a fe w inches to 30 feet in width. The veins are so 
numerous and so do ·ely spaced that they constitute much the greater 
proportion of the ore-shoot, leaving on ly narrow bands and isolated horses 
of a ltered country rock lying between them and forming so small a pro­
port ion of the whole that it can be mined with the ore without seriously 
lowering the average grade. The outcrop of t he mineralized zone is abo ut 
500 feet in length and has a maximum width of 45 feet. It is exposed 
on the surface over a vertical distance of 200 feet and underground t hrough 
a vertical distance of 250 feet. The lower or southern encl passes under 
glacial drift and stream gravels, bu t diamond drilling has proved its exten­
sion for a considerable distance in this direction beyond the lowest workings. 
In a northern direction t he extension of this or a similar set of veins has 
been t raced by widely spaced open-cuts along the bottom of a small , 
shallow stream valley for a distance of half a mile. Although t hese open­
cuts do not expose any important bodies of fluorspar they clearly indicate 
that the solutions of the same character as those t hat fo rmed the main 
mass must have flowed in considerable quantities through this pa rt of 
the veins, a ncl it seems probable, therefore , that more extensive stripping 
in this direction might cliseovc r other valuable deposits of flu or;:;par. 

Before purehasing the property the Conso lidated ::\Iining an cl Smeltin g 
Company testc>d the depth of the deposit by diamond drilling and though 
the results of t his arc not available it seems reasonable to believe t hat 
they were satisfactory to the company. The main ve in zone clips vertically, 
but appears to plunge to t he south. 

A conspicuous feature of the deposit is the large number a ncl great 
size of the open cavities or vugs. They arc fou 1icl in a ll parts of the vein 
and Yary in size from a fraction of an inch up to 3 or 4 feet. They are 
lined with nystals of baritc, quartz, calc-itc, and fluori te. They cause 
considerable difficu lty in mining as it has been found impossible to break 
clmrn mueh roek by firing drill-hole. t hat penetrate the larger vugs. 

The veins arc composed of the following min erals, named in t heir 
order of abundance: fiuorspar, bari tc , chert, quartz in the form of crystals, 
calcite, pyrite , and kaolin . The wa ll-rocks ancl the remnants of sycnite 
scattered among the vein s arc intensely altered to scricitc, kaol in , chert, 
calcite, and pyrite. The absence of galena ancl zin c blonde is a remarkable 
feature of the deposit, as these minerals arc more or less abundant in most 
known commercial deposits of flu orspar. There is a possibility that these 
minerals will be encoun tered if the deposit is developed to greater depths. 

9 11 41 -3~ 



28 

The fluorspar is mostly of a green colour, but purpl e a nd colo11rlcss 
varieties are present in small amounts. The barite forms la rge tabular 
crystals up to 4 in ches in length. These are a pa le yellow and are usually 
perfectly t ran sparent. The chert is more abundan t in some places than the 
barite . It has a cream colour and usually contain s scattered crystals of 
fluorite ancl barite . Quartz is found most plent ifully in the form of well­
forrned crystals lining the many cavities large and small. Calcite is one of 
t he least abundan t minerals, hu t wherever found it is in the form o f" large 
white or clear crystals. Pyrite is the on ly sulphide present and usua Jl,,­
occurs as small, " ·ell-fanned octahedrons dusterecl on the crystal faces 
of the other minerals. It is most plentiful in the altered co un t ry rock. 
Several small vugs were found containing a " ·hite plastic material which 
could be easily du g out with a pick . Thi s was found under the microscope 
to consist chie fl y of kaolin with . ome quartz in a n extremel>' fin e state 
of su bdi-vision . 

The presence of barite in the s)·enite, and of fluorspar in one of the 
closely related dykes, and the absence of any other like!)' source, make it 
seem reason a bly certain t hat the solut ions that replaced the syenite a nd 
deposi ted t he fiuorspar, barite, a nd other w in min eral. originated in t he 
syenite as t he result of differentiation processes atten dant on the coolin g 
and crystallization of t he magma. 

SLOCA.\T MI .VI.YU DI1'ISI01Y 

(3) Galena Farm 

Fluorspar is a common gangu e min eral, along with quartz and siderite, 
in t he veins of the Galena F arm min e at i-lih·erton in Slocan district. The 
quantity of the mineral is not suffi cient to be of commercial import an ce, 
however. 1 

NELSON JllINI NO Dll "ISJO,Y 

(4) Fivemile Point 

I? ef er en ces 

Hobertson, \\'. F.: Report of the i\Iinistrr of ::\Iines, British Columbia, 190J, p. 13J. 
LeRoy, 0. E.: Geo!. 8urv., Canada, Sum. Rept. 1911, p. 157. 

This claim lies just aboYe the X elson and Fort Rheppanl raihrny at 
Fivemile Point stat ion. \\'hen visited by \\ -_ F. Hobertson in 190-! it was 
owned by Geo rge Huston and associates of Sanclon. The -vein in \Yhich the 
fluorspar is fo und is exposed in t he roof of an adit 75 feet long, and occupies 

iJnformalion from C. E. Cairnes. 
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a fissure cutting grani!c porphyry. It strikes north 60 degrees west, clips 
55 to 90 dcgrccK northeast, and is composed largcl)' of zones of fluorspar and 
mingled fluorspar and broken rock. The maximum total ''"id th is 43 inchc,;. 

"A band of blue a nd purple fluorite, wilh a maximum thickness of 14 inches, OC('urs 
along and near the foot-wal l, a nd snrnller parallel sl rcaks lie in the central and hanging­
wall portions of the vein. Other strea ks of a light grey, dense, siliceous materia l hav<' a 
similar occu rrence. .\n a nalysis of the latter by i\[r. R. A .. \ . .Johnston gnvc silica 
91 ·28, a lumi1rn 6 · l 6, and \Y:tter 2 · 26 . These st reaks arc apparently quartz containing 
a little kaolin from t he crushed granil·c. Yugs up to a foot or· more in diameter, with 
concentric banded borders, arc common in the flu ori te bands. Bar ite in minute crystals 
a nd aggregates is found in some of the vugs deposited on the fluorite." 

A few tons of fluorspar were mined from the deposit for cxpcri 1rn:~ntal 
purposes by the Hall :\fining and Smelting Company in the autumn of 
190-1 . I t is Rai d t hat the mineral contained "a higher amount of silica than 
was clcRirable" . 

AIY8WORTII JJI.\'LYG DIVISIO.V 

(5) Ainsworth Camp 

He.f erence 

choficld , R . .J.: " C:eology and Ore Deposils of .\insworth Camp"; Geo!. Surv., Canada, 
:\Icm. 117, pp. M, 45, 46, a nd -17 (1!)20). 

Fluorspar is one of the mes!· common ganguc minerals in the Ainsworth 
mining camp . It is most common in the Early Bird claim where pink and 
purple varieties arc abundant as cu hes and irregular masses associated with 
calc:ite. It is also the principal gangue mineral in i.he Silver Hoard mine, 
it is a rommon ganguc mineral with ankeritc in the Highland mine, and 
occur.· here and 1hcrc in !he ::\umber One mine. 

COLDEN JIIXING DIT'ISION 

(6) Porcupine Creek 

Rr.f erence 

Allan, .J . .\.: "G<'olog,v of Field '.\lap-area, Yoho Park, B.C." ; C:eol. Surv., Canada, Sum. 
ltcpt. l 911 , p. 186. 

About 3 111il es up tlll' Yallcy of Porcupin e creek and at a n clc,·atio n of 
4 ,300 feet , Ycin s from 11.o 6 ineb cs \Yide filling fractures in a dolomitic slate 
a rc exposed. The vein material consists of aggregates of galena and pyrite 
in a matrix of Auorspar fenug inous dolomite (ankc ritc), muscovite, and 
lcpidomclanc. 
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(7) Sunday Claim 

R eference 

Allan, J . A.: "Geology of the F ield Map-area, Yoho Park, B.C."; Geol. Surv., Canada, 
Sum. Rcpt. 1911, pp. 185-6. 

This claim lies on t he south sid e of Ottertail river about ! mile above 
the Canadian Pacific railway and 2 miles sout h of E merald station. Th e 
workings consist of a shaft 100 feet deep and an aclit abo ut 75 feet long 
that cuts across soft, green , calcareous slates and argillites . The ore 
minerals arc sphalerite, galena, pyrite, chalcopyrite, wit h a li ttle tetrahc­
drite. The ganguc minerals arc fluorspar and calcite, occurring as veins 
along and across t he bedding of t he slate a nd in pockets up to 1 foot in 
diameter along fractures or small faults. The colour of the fluorspar varies 
from white to µ;reenis h blu e. There is not enough of t he mineral to give 
it economic value. 

OTHER OCCURRENCES OF FL CO RS PAR I N BRITISII 

COL UJIBIA. 

In addition to the deposits already described , fluorspar has been 
observed by G. :\I. D awson in British Columbia in vr inlets on a point on 
Little Shuswap lake in l\:n,rnloops mining division ; in mclanite sycnitc in 
the l\Taplc Lcn,f property at Franklin , in Similkamcen mining division , by 
C. \V. Drysdale; and in the \\-ig,rnm propcrl.v in Lardcau mining diYision. 1 

None of t hese occurrences is of commercial extent ancl the presence of t he 
mineral in t hesr localiti es i:-;, therefore, merely of mineralogical interest . 

KOllTHWEST TlmH 1TORIES 

(1) Dubawnt River 

Reference 

Tyrrell, J .B.: Gcol. Surv., Canada, Ann. Rcpt ., vo l. \ "II, pt. A, pp. -12--13 (1896). 

On Dubawnt river, at t he point 1rhcrc about 35 miles west of Baker 
lake it t urns from a north to a sout hrast course, the sidr:-; of t he valley :tre 
stated by T yrrell to be composed "of light gree n Huroni an schif'ts, cut by 
dykes of dark green diabase, and veins of quartz , calc it e, and fluon;par, 
associated with masses of pyrite." The proportions of fl uorspar or t he 
dimensions of t he vein s arc not stated, hut n, deposit of fl uorspar, even if 
extensive, in th is remote locali ty has no immedi ate com mercial value. 

•Information from J. F. Walker . 
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Explanation of Figure 3 (Pagrs 31 and 32) 

The localitie::; indicated by numbers on Figure 3 arc as follmrn: 

l. Loch Erne 
2 . P ort Arthur-Fort \\ ' illiam 
3. J<'luor isla nd 
4. Tashota 
5 . C:mvelly poin t, 
6. Rchreiber 
7. Pie is land 
8. Cape C: a rgn.nt ua 
9. Trout lake 

10. J\avenna 
11. Amherst,lrnrg 
12. Premier-La ngmuir 
13. Alma 
l+. H ar vey 
15. B iederma n 
16. Cobalt, 
17. lron isla nd 
JS. Cameron 
19. X iagam 
20. ::\[onmouth 
21. Earle 
22 . Ri cha rdson 
23 . Tripp 
24. Cnrcliff tp., con. XXI, lot 9 
25. C'arcli ff tp., cori. XXI, lot, 18 
26. Dwyer 
27. Card iff tp., con. XX.II, lot 9 
28. Htoughton 
29. P a lmateer 
30. J ones 
31. \\'righ t 
32. lloward 
33. Noyes 
34. J3la kely 

3.'i. Perry 
36. Coe 
37. Routh R eynolds 
38. Hogers 
39 . E een 
40. Ko rt h R eynolds 
41. Hun t ingdon tp., con. X lY, lot 11 
42. Bailey 
43. llill 
4-l. i\lcllroy 
45. Lee .Jr. 
46. i\IcBeath 
47. Sout h H errington 
48. Lee Sr. 
49. \Ya ll bridge 
50. Korth H errington 
51. i\Iadoc tp., con. II, lot 1, W. haU 
52. fltewart 
53. :\Iadoc tp., con. II, lot, 3 
54. Pon ton 
55. i\Ii ll er 
56. \\'illi am Jl.eynolds 
57. R ooks 
58. Plain 
59. ::\Iacloc tp., con. IV, lot H 
60. W oodcox 
61.. M acDo na ld 
62. R en frew 
63. R oss 
6,L Oso 
6.S. Kingston 
66. J\"ingdon 
67. Bulger 

OKTAH.IO 

TI-I U1YDER BA l ' DIS TRICT 

(1) Loch Erne 

Occurrences of fluorspar in scYcral localities on and near Loch Erne , 
about 7 mi lcs sout heast of Kashabowic station on the Canadian National 
rai lway, were observed by T . L. Tani.on of the Geological t;urvcy during t he 
field season of 1928. The deposits in whi ch the fluorspar occurs arc hrcccia 
zonrs up to 20 feet wid e, i.hc interspaccs of whi ch arc filled with quartz ancl , 
in places, a small proportion of purple fiuorspar. The amount of fluorspar 
present in t he observed occurrences is too small to be of commercial import­
ance, but L. ,\ . Anderson of Fort \Villi am states that a similar zone occurs 
nearby in \\·hich t he proportion of fluorspar is much greater. 
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(2) Port Arthur-Fort William Area 

R eferences 

Ingall , E. D .: ":Hines and i\lining on Lake Superior"; Geo!. Smv., Canada, Ann. Rept., 
vol. III, p t. H (1889). 

Parsons, A. L.: "Economic Deposits in Thunder Bay District" ; Dept. of Mines, Ontario, 
Ann. Rept., vol. 30, pt. 4 (1921). 

F luorspar is a common mineral in the silver-bearing veins of the Port 
Arthur-Fort William area. These veins occupy vertical or steeply inclined 
fi ssures or fracture zones cutting the Animikie, Keweenawan, and older 
rocks, of that region , and arc believed to be genetically related to the dykes 
and sills of Kewcenawan diabase that occnr extensively nearby. The 
vein fi ll ing material includes a great variety of metallic minerals, in a 
g::mgue composed chiefly of calcite, quartz, baritc, and fluorspar. The 
fluorspar occurs in gran ular, crystalline, and mammillated forms, or in 
individual , or groups of cubic crystals. Its colour is mostly light green, 
less commonly pale amethyst. In places " detached, well-formed crystals 
occurring in v ugs are pale yellow or colourless". Although present in most 
of the Ycin s, fluorspar, except locally, is not t he predominate gangue 
mineral , and is, therefore, not sufficiently abundant in any of the known 
veins to he of commercial importan ce. It is possible that, if some of the 
veins of the district were worked for their silver content, fluorspar could be 
produced as a by-product. 

The properties in which fluorspar is reported to occur, and the geological 
reports in wh ich its occmrencc is noted , are included in the following table: 

Fliwrspar-Bearing V eins of P ort Artliitr-Fort ff illiam District 

Township Properly or 
loeality 

Strange . . . . Coph er. .. .. 

Lybster. ..... Sih·er mountain. 

Palisades .. . . 
.......... C' lairn R 6-t . . 

Crown Point .. ... 

.... Cla im R 111 . 

Silver Hill .... . . . 

.. West encl, Silver 
moun tain 

R eference Ile marks 

. C .S.C., . \nn. Rcpt. , vol. Museum specimen 
XIII, pt. A, p . 172 (1003) 

Inga ll , E. D.: C: .S.C., .·\nn .. \ bundant in plaees, bu t gen-
Rcpt., vol. III , pt. H , orally in subordinate 

pp. 87- 9 (1889) amount 
pp. 92-3 .. Not ab undant 

p. 05... .. . In terlaminalcd with quartz 
p . 92 .. .... ... Som e green and purple fluo-

p. 96 ... 

pp. 93-4. 

ri Le in p;<Lnguc 
A subonlinalc gangue rn in­

cral 
. A small amount of green 

fluorit e 
Par~ons, A. L.: Dept. of In tabu lar statemen t 

Mines, Ont., An n. Rcpt ., 
vol. 30, pt. 4, pp. 31- 32 
11921 ) 

Gillies. . Porcupine. . ... G .:;;.c ., Ann. R cpt., vol. ~Iu scum spec im en 
XII, pt. A , p. 194 (1902) 

. Badger .. Parsons, A . L .: D c1)t. of In tabu lar s tatement 
Mines, Onl., Ann. R cpt. , 
vol. 30, pt. 4, pp. 3 l- 32 
(1921) 
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Fluorsvar-Bearing Veins of P ort Arthur-Fort William District-Cont inued 

Townsh ip 

O'Connor . . 

Paipoonge .. 

Property or 
local ity R eference Remarks 

Beaver. .... . .. . .. .. Ingall , K D.: G .S.C., Ann. A little green or purple 
R cpt., vol. III , pt. H , fluori te 
p. 72 (1889) 

\Vest BcaYer ..... .. . Ont. B ureau of Mines, Ann. Vein of interbanded calc ite, 
Rcpt., vol. 24, p. 95 (1915) q uartz, fl uorite , and sphal­

cri te, with pockets of 
galena, pyr ite, argcntite, 
a nd native silver 

E lgi n ............... Ingall , B. D .: G .S.C., Ann. Some dark pu rple , wh ite, 

R abbit mountain .. 

P aresscux rap ids ... 

Lots ~- and 5 . 

.. . \foocbidc ........ . 

.1 Scripture's vein . . ... 

Rcpt., vol. I II, pt. H , and light yellow fluorite 
p. 7G (1889) 

pp. GS-69 ...... Gangue composed of quartz , 
calc ite, and green and 
purple fluor i le 

p. 66. ... .. . Ganguc of barite, calcite, 

p. GG ...... 
quat·tz, and fluor ite 

On t he nor th bank of Kam­
inisti kwiu. 1·ivcr a ve in 3 to 
4 feet wide, hav ing a 
ganguc of bari te, quartz , 
calcite, and fluorite 

p. 96 .. .... .. . P urple fl uorite in joint fis-
sures of enc·l osi ng granitic 
and gneiss ic roe ks 

p. 93 ......... 2- ·J inch zone of green fluor ite 
on each wall of ve in com­
posed chiefly of baritc 

Federal. . Parsons, A. L.: Dept. of In tabular statement 
Mines, Ont., Ann. R cpt., 
vol. 30, pt . 4, pp. 31- 32 
(192 1) 

i:-nsubcliYidccl .... Prince';; m ine .... "Geology of Canada, 1863", In vein of calcilc with quartz 

:\[cC:rcg01 

l'nsubd iYidccl . . 
Dorion . 
Cnsubdivid ccl. 

,\Ia~kcnzie r iYer. 
pp . 45:3 and 707- 8 and barilc 

H offmann, C:. C'.: G.S.C., In vugs in irregular veins in 
Ann. Hcpt., vol. IV, pt. T, sycnitc 
p . 33 (1891) 

Blcndc lake ..... .... Parsons, A. L.: Dept. of In tabular statement 
l\[ines, Onl. , Ann. Hcpl. , 
vol. 30, pt. 4, pp. 31- 32 

~ii vcr i;;lct. ..... . 
(192~) 

Dorion . 
Hiohop's mine .. 

. Eel ward island . 

(3) Fluor Island 

R eference 

"C:eology of Canada, 1863", p. 707. 

F luor island consists of t he same rocks as the adj oinin g country and 
is traversed by numerous vein s, in '"hich vitreous copper (chalcocite) has 
been found. It receives i ts name from the fl uorspar which is said to 
abound in the veins. 
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(4) Tashota 

Reference 

Hopkin s, P . E. : "The T\:owkash C: old Arca"; Ont. Bureau of i\[ines, Ann . Hept., vol. 26, 
p. 215 (1917). 

Fluorspar occurs fi nely clisscminatccl in a quart;,, Yein exposed near 
the crossing of t he Canadian Kational rai lway an d T ashota creek nor theast 
of lake Nipigon. 

(5) Gravelly Point 

Rl'ference 

Bigsby, J ohn: "A List of the 1\[inernls and Organic Remains Occurring in t he Canadas"; 
Am. J ow·. Sci. , vol. 8, p. 72 (182-!). 

Fluorspar "is abundant lining fi ssures, together with sulph ate of 
barites, in the porphyry of the large and lofty islan ds", on the north shore 
of lake Superior, "3 miles cast of C:ravc lly point and 63 miles cast of Fort 
·William". 

(6) Schreiber 

References 

Bigsby, J ohn: "A JJist of Minerals and Organic Hemains Occurring in t he Canaclas" ; 
. \.m. Jom. Sci. , vo l. 8, p. 72 (182-!). 

Hopkins, P . E.: "Sclu·eiber-Dick Lake . \ rca" ; Ont. Dept. of i\Iines, .\.nn. Rept. , vol. 30, 
pt. 4, p. 7 (1\)21). 

P. E. H opkins states that fluorspar, specular hematite, and ('hal­
cedony, arc found in quartz veins at mileage J 1l·6, 7 miles east of Schreiber, 
and with baritc, in a narrow vein assaying 2 oun ces of silver per ton, in 
a fau lt at the 90-foot fall s near the mouth of Black river. The last vein 
is probably the deposit mention ed b:v Bigsby as being on the north shore 
of lake 8uricrior 6 miles cast of the Wri tten rocks (about 4 miles southeast 
of Schreiber) . 

(7) Pie Island 

Reference 

Bigsby, J ohn: "A J, i t of i\Iinernls and Organic Remains Occurring m l he Canadas" ; 
Am. Jom. Sci., vol. 8, p. 72 (182-!). 

Fluorspar occurs plen t ifully "in the syenite of the north mainland 
of lake Superior, opposite Pie island". 
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ALGOMA DISTRICT 

(8) Cape Gargantua 

R eference 

Iligsb:'·, John: "A List of ::\Iinerals a nd Organic R ema ins Occurring 111 t he Canada~"; 
Am . Jour. Sc i. , vo l. 8, p. 72 (182±). 

Fluorspar is reported by Digsby to occur 11·ith C'a lcite in amygcl a loid al 
trap 3 miles cast of poin t C: argantua on the nor theast shore of lake Superior. 

(:)[7DBChT DI8 THICT 

(9) Trout Lake 

Reference 

Ilell, H . : ' ·Heport on t he C:eo logy of t he Basin of lhe :\loose Ri ver"; C:eol. Surv., Canada, 
J\ ept. of P rog . .1 8 0-82, pt. C, p. 6. 

Crystalli11 e, brigh t green fluorspar was observed by Bell on Trout 
lake, a n cxpan >'ion on Trout river, about 30 miles northeast of Chap lcau. 
It occurs as nystals ancl masses in patehcs of amygdaloicl en cl osed in 
red granite exposed on the cast shore of the lake at a point about 3 miles 
south of its ou tlct. 

(10) Ravenna 

References 

Ont. Dept. of i\Iin e~, ,\.nn. Hept ., vol. 30, pt. I , pp . 21.-22 (HJ21). 
Spence, JI. S.: "Barium and Slronlium in Canada"; ::\[ines Branch, D epL of ::\Iines, 1922, 

pp. 35-37. 
T odd, E. \\".: " C:roundhog Hiver ,\rea" ; Ont. D epl. of i\Iincs, Ann. Rcpl., vol. 33, pt. 6, 

pp. 16-17 (1924). 

In Pcnhonrnocl tmrnship , 3 mi les 11·cst of Tionaga stat ion on the 
Canadian X ational raih1·a)·, t here is a Ycin or Ye in-zone of baritc from 
1 to J (.\ feet wide, associated 11·ith a north-south trendin g pcgrn.atitc dyke. 
The rocks acljoinillg and cut h)· th e pegrn.atitc dyke belong to the early 
Precambrian basal Yo lcanic complex. Purple flu orspar occ m s along the 
ll"all of' the Yein-zonc ancl in the pegm.atitc nearby, bu t the proportion 
of the mi1 !eral ::>o far obfic n ·cd is not sufficien t ly great to he of commercial 
importance . 

ES8EX COCX TY 

(11 ) Amherstburg, Malden Township 

}'luorspar occurs in cavities in DcYonian dolomite in the quany of 
t he Amhcrstburg Stone Company at Arn.hcrstbmg. The amo un t of the 
mineral is so small , ho\\·cver, that the occurrence is only of mincralogieal 
in terest. 
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TIJIISKAMING AND NIPI SSI NG DISTRICTS 

Fluorspar is known to occur in several localities in Timiskaming 
district, but not in deposits of workable extent. The principal published 
information regarding each deposit and a reference to the report from 
which the information was obtained are included in the following table: 

Loe'11ity 

(12) L'1ngrnuir t p. 
(Prcrnicr­
La.ngrnuir n1ine) 

(13) .\lrn '1 township 

Cairo to,..·nship 
(14) Harvey 

(15) Bicdcrm'1n 

(lG ) Cobalt di; lrict 

(17) Iron island , 
lake ::\ipissing 

(18) Cameron townsh ip 

Chan~c·t c r of deposit Assoc· iatcd 
rock 

'l'imiskamina District 

Excrustation a long wall ICec\\·atin 
and around inclusions of grccnstone 
wal l-rock in veins of 
barite up to G fl. wide 

Quartz ve ins 

Vein of quartz 7 inches Syenilc 
wide striking N. 75°E., 
and conta ining aggre-
gates of flu orspar up to 2 
inches in Jiarnclcr 

I mpuri ty in ve in of barit<' Red sycn ilc 
up lo 16 ft. \\'iclc 

In sil var-bear ing veins 

Nipiss ina District 

Granubr, and in small, Crystalline 
cubic crystab with bar- limestone 
ite in fissures 

In large clcavablc masses 13iotite gneisses 
in pcgmatitc 

{19) TrELLk\'D COCNTY 

References 

"Geology of Canada, 1863", p . 463. 

R cfcrc nC'C 

RpcnC'c , H. R.: " Barium 
and Rtronliurn in Can­
ada"; .Mines JJranch, 
1922 , pp. 44--16. 

T3ul'l'O\\'S, .\. G .: Ont. 
Bureau of Mines, Ann . 
Rept., vol. 27, p. 23.5 
( l918) . 

T3ul'l'ows, A. G.: Ont. 
Bureau of IVIi ncs, Ann. 
Rcpt., vol. 27, p. 235 
(19l8). 

Spene<', II. R.: "Bcu ium 
and 8iront ium in Can­
ada"; ~\Iino~ Branc:h, 
1922, pp. 38- 39. 

Kn ight, C. \\'. : Ont. 
Dept. of Mines, Ann. 
Rcpt., vol. 3l, 1922, 
pl. 2, p. 35. 

Logan, \\". E.: C:C'ology 
of Canada, 1863, p. 463. 

Barlow, A. E.: Geo! 
nurv., Canada, Ann. 
TI.cpl., vol. X, pt. l , 
p. 1.59. 

Coste, E.: Geo!. Surv., Canada, Ann. Rcpt., vol. 3, pt. S, pp. 79-80. 

Pmple fluorspar associated with crystals of dolomite occurs in geodal 
cavities in the l\iagara dolomite at Kiagara falls and elsewhere. These 
occurrences are not extensive and arc, therefore, on ly of mineralogical 
interest. 
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HALIB URTON COUNTY 

(20-28 ) Monmouth and Cardiff Townships 

Previous Description 

Ellsworth, H. V.: Geo!. Surv., Canada, 'um. Rcpt. 1923, pt. C I , p. 8. 

Numerous veins of calcite containing ftuorspar and other minerals 
have been discovered in recent years near Wilberforce on the H owlancl­
Bancroft branch of the Canadian National raihrny. The veins occupy 
fractures cutting pegmatite , granite, yenite, and syenite-gneiss, dioritc­
gneiss, and other rocks. They trend for the most part northeasterly 
and range in width from a few in ches to 10 feet. The vein material in 
addition to calcite includes : mica, apatite, pyroxene, hornblende, micro­
cl ine, scapolite, titanite, molybdenite, and deep purple ftuorspar. In the 
veins, so far discovered, the proportion of ftuorspar present is not suffi­
cient to be commercially important. Brief descrip t ions of these occurrences 
arc included in the fo llowing table. 

================7'===============--====:===-========-~- -~-

Locali ty 

(20) ~[ onm outh town­
ship, concession 
XVII, lo t 29 

(2 1) ( 'ardiff towns hip , 
conrcs:;ion XII, 
lot 9 

(22) Concess ion XXI, 
Jot 4 

(23) Lot 8 (Tripp) 

(2-J) Lot9 

(25) Lot 18 

C haracter of d epos it Wall-rock 

Smal l masses of raki te and fluor- Granite 
ite expo;ecl in prospect pit 

Inform at ion 
from 

EJls,Yort h, II .\'. 

\ "ei n of calrite 5- 6 feel wide, Handed gne i" st rik- Elbworth, I-I. V. 
striking "N'. 2.5°E . n1ag., and ing -:\'". 40°\V. rnag. , 
dipp ing 45°\V. The calc ite eon- on west and coarse 
i.ains apatite, n1ica, pyroxene, granite on cast 
and a small proportion ot fluor-
spar 

Aggrega tes or mnsRCS of calcite, 13anclcd , biolite fcld- Goranson, H . \\' . 
mica., feld spar, flu ors par, apa- s par gnei ss , sycn-
tite, and other rninernb up to 6 ite, and pcgmatite 
feet wide 

A vert ir:il, lenticular vein 120 Syeni le and horn- ·1·:llsworth, II. V. 
feet long; str iking ::\. 50- 60° E. blcnde gneiss 
rnag., and having a maximum 
width of 4 feet. Vein lll atcri al: 
ca.J(' itc , brown apatite, black 
hornblende, mica, molybden-
ite, and fluor ite 

While calcite, purple fluorspar, Sycn ite 
black hornblende, and green 
apatite in pi t 15 feet in diameter 
a nd 4 feet deep 

EJl :; worth, H . V. 

"Promising looking ve in of deep .... ... .. ? ......... Eardley-Wilmot, 
purple fluorspar" V.L.: Mines 

Branch, 
Rum. R ept., 
1922, p . 33. 
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L ocaliLy (' li arncte r of d epos it \\'a ll-ro('k I Information 
fro m 

(26) Co1u·r,, ion XXII , \ 'c in of wh ile cakile, Rl ri k ing H ornbl c ncl e d iorilc \\'i l,;on , CII. l':. 
lot 8 >J" .• 10° E . mag., a nd di pp inµ: µ;nci ss , and n1a.~~­

.J :30~E . ~fi ncrals eonta incd in ivc gra ni te 

(27) Lot 9 

(28) LoL 13 

ve in: black pyroxene, red a nd 
gr('en a pat ite, a nd d eep purple 
flu ornpar in rn aRses up lo l foot 
in diameter. Exposeclinpil ancl 
ad il o n h ill slope 

\ 'e in nhout 4 feel wid e st ri k ing Pegm alil ir horn- Ells worth, H . V . 
N . 7.5°1•:. mag. Ve in mate rial : blcnde, granite, 
whil e cakile , purple flu orspa r , and syen ile 
and brown apa li lc, C'r y;;tals of 
pyroxene and or thocla=--c a.lo ng 
walls 

Pil 10 fee t by 10 feet and 3 fee l P egm al ili" grnnile Ellsworth , I I.V. 
d ee p in \\·h ich a.n in tcrmi xturc 
of rni C'roC'l ino, py roxene, ::::; en.po-
lit e, ea lcitc, t itanite, and 
pu rpl e fluorspar i:< cx po~ed 

IIASTI.VGS COUN TY 

Huntingdon and Madoc Townships 

GE~E'.RAL D ESCRIPTIO)< 

That fluorspar-bcaring ve ins were present in :\Iacloc distri ct " ·as kn own 
to some of t he local inhabitants more than thirty ~rears ago, but t hey were 
not t hen regarded as commercial!? import ant. The first attempt to min e 
the min eral was made by the late Stephen Wellington " ·ho iu 1905 put 
down a pro::;pcct p it 14 feet deep on t he Bail ey property. Dming the years 
fo llowin g t his opC'ration a small amoun t of prospectin g work on t he fluorspar 
deposits of the district was performed, but little in t erC'st " ·as taken in t he 
mineral until the year 1916 when owing to the world " ·ar t he pri ce of 
fluorspar advan ced to as much as $30 per ton. As a consequence of t his 
increased demand the production of fluorspar from :;\fadoc district rose from 
nothing in 1915 to a maximum of 7,286 to ns, valued at $153 ,190, in 1918. 
\\"hen t he writer examined the Auorspar propcrtie::; in 1920 t here \Yore ;; ix 
deposits on whi ch mining operat ions \Yere being carried on, but t he grC' ::itcr 
part of t he production of t he min eral was being clrrived from the l wo 
principal mine:-; of the difolt ri ct , the J\oyes and the Perr~' · Kow, hO\\'C'Vcr , 
both of these properties arc idle a nd active mining of fluorspar in :\facloc 
distri ct has ceased. 

Geographical Pos ition and Distribution of Deposits 

The village of :\Iacloc, near whi ch t he deposits occm , is situated in the 
central part of southeastern Ontario abo ut 25 miles north of t he north shore 
of lake Ontario, and at the northern encl of t he Bcllevillc-i\Iacloc bran ch of 
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t he Canadian Nation al railway. It lies 7 miles nort h of Ivanhoe stat ion 
on t he main line of t he Canadian Pacific railway between T oront o and 
Mont real via Peterborough. 

The deposits outcrop mainly in t wo localit ies (See F igure 4) : (1) t he 
nort hern part of Hunt in gdon township ; and (2) t he sout hern part of co n­
cession I , Madoc town ship . Since nearly all t he deposits in t he first 
locality occur eit her in t he v icinity of M oira lake or along t he cont inuation 
of t he Noyes-Perry fa ult which crosses Moira lake, t hey will be referred to 
collectively as t he M oira Lake group . The deposits occurrin g in t he 
sout hern part of concession I , M adoc t ownship, on t he other han d, will 
be designated t he Lee-Miller group. The descript ions of t he various 
propert ies composin g t hese group have been arranged in t he order of t heir 
occurrence from south t o north in t he district and not in t he ord er of t heir 
importance. 

Geological Relationships 

The geologi cal formations wit h which t he fluorspar deposits are 
associated belong to t wo principal groups : (1) a Precambrian basal com­
plex ; and (2) fl at-lying or nearly flat-lying Palrcozoic sediments which 
belong chiefly to t he Black River format ion and rest unconforma bl y on t he 
irregul ar surface of t he Precambrian . 

The Precambri an basal complex consists of t hree subdivisons : (1) 
grey, banded , crystallin e limestone, buff-weathering dolomite, and other 
sediments belonging to t he Grenville or Grenville and H astings series ; (2) 
masses of gabbro, diorite, and related int rusives; a nd (3) batholit hic masses 
of red to pink (Moira) granite or syenite int rudin g t he rocks of subdivisions 
1 and 2. 

The Palreozoic sediments that overlie t he Precambrian complex 
consist in succession from the base upward of: (1) reel and grey, calcareous 
arkose and sandstone alternating wit h t hin , uniform beds of reel t o grey 
li t hographic limestone; and (2) massive beds of coarsely crystallized , grey 
limestone. The t otal thickness of t he formation is about 150 feet . 

The fluorspar-bearing veins of t he Lee-lVJiller group, with t he except ion 
of t he out lying H errington deposit on lot 2, con cession XII, Hunt in gdon 
township , all occm in t he Palreozoic. The veins of t he Moira Lake group 
on the other hand in tersect t he P alreo zoic only at t he so utheast and nort h­
west ext remit ies of t he zone, t he most important deposits, t hose on t he 
Noyes, t he Perry, t he R ogers, and t he K een propert ies being in t he 
Pre earn brian. 

General Character of Deposits 

All t he flu orspar deposits of 1\IJadoc distri ct are veins occupyin g fa ult 
fi ssures of post-Ordovician age. They consist chiefly of fluorspar and 
barite, or fluorspar, barite, and calcite intermin gled or interbanded in vary­
ing proport ions. The less common min erals present are celestite, quart z, 
pyrite, marcasite, chalcopyrite, tet rahedrite, malachite, and elaterite, but 
all of t hese wit h t he except ion of t he celestite are quant itatively unim­
portant . 
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The most characteristic featm cs exhibited by t hese veins are the 
presence of two parallel mineral zones separated b}; a zone of fractured or 
brecciated \Vall-rock, a nd of lent icular masses of vei11 material usually 
situated " ·here t wo such mineral zones unite. ·where two mineral zones 
arc present , one is generally wide and t he other relatively narrow . The 
width of t he zone of fractured country rock intervenin g between t he 
min eral zones ranges from a few in ches to 10 feet or more in proportion 
to t he average width of the main vein. The lenses that occur on the veins 
range from a few feet to 200 feet in length and from 2 feet to 17 feet in 
max imum width. The longer direction of each of t he principal lenses t hat 
have so far been opened up on t he Noyes-Perry vein, all appear to extend 
diagonall y down t he vein toward t he sout heast. The explanation of t his 
stru ctural feature was not determin ed by the writer. 

The material composin g t he fluorspar deposits occurs chiefl y in two 
ways: (1) as alternat ing bands; or (2) as an irregular network forming the 
pa rt it ions between caverns . In vein material of t he fi rst variety cavit ies 
are relatively uncommon , whereas in vein material of t he seco nd clas::: 
cavit ies form a large part of t he total volume. On this account the t wo 
varieties of vein material may be appropriately designated for t he purpose 
of descript ion t he "banded" and "cavernous" types respectively. 

Chemical Composition of Vein Material 

It has been previously noted that th e material composing the fluorspar­
bca ring veins consists chiefl y of varyin g proportions of fluorspar, barite, and 
calcite. Furthermore, t he relative abundance: of t hese minerals varies so 
greatly, even in adj acent parts of t he same vein , t hat t he grade of fl uorspar 
produ ced from different properties or from t he same property at differeni 
times varies considerably . The analyses contained in t he following tablE 
indi cate approximately, however, t he grade of some of the material pro­
du ced from t he Noyes mine which, from t he standpoint of production at 
least, is t he most important property so far developed in t he district . 

-- I II III IV v VI VII 
------------ ------

CaF2 (Flum·spar) . . . . . . . . . . ... . .. 80·68 8~· 35 74-05 80-24 73-52 81 ·8 1 76·61 
BaSO, (Bar itc). 5· 10 ,5.34 9-3.t 7 ·-54 11 ·88 5·30 8· 13 
CaCO, (Caleitc). 10 ·04 6-75 10·76 7· 16 10· 31 7 ·85 9 -11 
R 20a (Alumina, ferr ic ox id e, cLc. ) .. 2· 00 2· 10 3·00 1 ·20 1 ·20 1 ·88 3·07 
Si0 2 (Silica). 2-33 1- 37 3·60 3· 07 2 ·40 2·97 2 -74 

---------------------
Total ..... 100 -15 99 ·91 100 . 75 99·21 99·31 99-91 99-66 

Nos. I to VI, typical shipments; No. VII, average of sixteen ship­
ments; analyses by Algoma Steel Corporation. 

Mineralogy 

The min erals cornpn srng t he fiuorspar veins, named in the order of 
their abundance, are : flu orspar, barite, calcite, celestite, quartz, marcasite, 
pyrite, chalco pyrite, tetrahcdritc, malachite, and claterite . The char­
acter and mode of occmrence of each of these are briefl y described in t he 
followi ng paragraphs. 

91 141-H 
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Fluorspar (CaF2, calcium 51 · l per cent, fluo rin e 49 ·9 per cent). This 
mineral occm : in the veins partly in the massive fo rm and partly as crystals 
encru sting the walls of cavit ies . 

The most common crystal forms of thr fluorspar a rc the cube modified 
by the octahedron, but in so me deposits the relati\·e prominence of the two 
fo rms is reversed and t he octahedron is modified by t he cube. With the 
exception of t he large, clear crystals t hat occur cmbcclclcd in celestite in t he 
K een vein , the cubical crystals of t he mineral generally have su rfaces 
pitted \'\-·it h angular depression s, owin g to t he presence within t he larger 
crystal of n umcrous, small cu bes or cu bes modified by t he octahedron, 
intergrown in nearly paralle l positions. In addition to t he common fo rms 
the cube, a (100), and t he octahedron , o (111) , assumed by t he mineral, the 
followin g have been observed by Dr. T. L. \Valker on crystals from the 
Keen property: rhombic docl ccahedron, cl (110); tctrahcxahcdron, a (3 10) ; 
trisoctaheclro n, p (441 ); and icositctrahcclron , n (322). 1 

The refractive index of the flu orspar according to a determination 
by C. \V. Green land is l ··l3-l02. 

The colour is most commonly \rhitc , grry, or green, bu t honey-yellow, 
b lu e, purple, rose, and red varieties are a lso common. Some of the lar!!:e, 
brilliant, clear crystals embedded in cclcstitc in the Keen ve in , and the 
transparent, pale irrccn crystals obtained from t he deposit on the Pcl"l"y 
property, arc exceptionally beautiful. 

Barile (BaS04, barium oxide 65 · 7 per cent , sulphur trioxide 3-l · 3 
per cent) . Baritc, the m in eral next in abundance to fluorspar, oceurs 
chiefly in the rnassiYe form or in crystals, hut columnar, nodular, fihrous , 
ancl ochrcous varieties arc a lso represented. The crystals are corn.mon ly 
tabular in form and range in size from plates an inch or more in d iameter 
to minute tahulx. l\Iost or them proj ect cdge1risc from a solid mass 
of baritc which 111.a~' have the form of a dome, a column, or a flat shrC't. 
Where the mass is clome-shapccl , the tabulre arc distributed either con­
centrically around tl10 dome or parallel one anot her across the don°e; 
where the baritc is columnar the tabu lre arc distribu ted radially aroun d the 
column \\·ith their lonµ;er axis roughly parallel to the axis of the eolumn 3 ; 

where they arc developed on the smfacc of parallel sheets the tabulre 
generally occur in groups of one to six crystals clistrihutccl heterogeneously. 
The faces observed on t he baritc crystals included the forms : a (lOO) , 
c· (001) , m (110), c (011) , and a series of manodomes. The nodular ty pe 
of baritc oc·curs in several of the fluorspar deposits of t he district ancl was 
especially common in the Noyes Ycin. It co nsists of nodular or concrc­
tionary-likc rn.aRscs of resinous material in which a concentric strnC"ture 
ean usuall>· be observed. A . pecimc n of this nodular barite \rns submitted 
to R. A. A. John ston, Mineralogical DiYision , Geological Smvcy, \\"ho 
found that it contained a considerable proportion or bitumino11s material. 
The fibrous and ochrco us varieties of baritc arc rvidcntly uncommon fo rms, 
for t hey were observed in only one locality, the fibrou f:l in a mass of vein 
material lying adja('CJJt to the cast vein on the ::\filler property an d the 
ochrcous in the clump adjacent to the Bailey shaft. The colom of the harite 

1Fluorite from :iracloc, Ontario; .\m. Min., YO!. IV, p. 95 (1919) . 
' Am. ~fin., YO!. V, 1>. 21 l (1920) . 
3\Valker, T. L.: Am. ) l in., yoJ. IV, p. 79 (1919 ). 
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is most commonly white , but red to yellow phases were observed in t he vein 
on the Noyes property. The crystallized barite romposing the deposit 
on the Bailey property ranges in colour from cream-white and snow-white 
to pale blue. A specimen of this barite analysed by Dr. T. L . Walker was 
found to have the follmYing corn.position: 

DaO .. . .. . 
Si02 .. 
C\10 ... 
MgO 
AJ,O, 
Fc20 , ... . .. .. . . . 
so, ..... . . 
H 20 ..... . 

. . . ... .. .. ..... .. . . ..... ... . .. . .. 43·78 
13·95 
0 ·98 
l ·O l 
1· 92 
0·48 

. .. 36·94 
0·26 

99·32 

Calcite (CaC0 3, Lime 56 · 0 Per Cent , Carbon Dioxide 44 · 0 Per Cent). 
Th e calcite is generally white or grey and occurs both massive and in 
large, sern.i-translurent crystals 11p to 6 inches in diameter . In some of 
the veins that intersect the Palreozoic, nodular masses of calcite covered 
by a multitude of small , projecting hexagonal pyramids were present. 

Celeslite (SrS0 4, Strontia 56 · 4 Per Cent , Sulphur Trioxide 43 · 6 Per 
Cent). The celcstite occurs partly as radial, fihrous aggregates up to 
!"everal feet in diameter an d part ly as pale blue , transparent crystals 
projecting from the walls of cavities. The grey, fibrous variety of celestite 
ha been found chiefl y in the vein on t he ICeen property, where it contains 
numerous included crystals of brilliant, transparent fluorspar suitahle 
for optical pmposes. The pale blue cr~·stals of transparent celestite were 
observed hy t he writer ou the 2fi 0-foot level in the Noyes property. They 
arc from ! in ch to 1 inch in di arn.eter an d like t he harite are tabular in 
habit. The form s observed on the crystals were: c (001 ); d (102); o (Oll); 
and rn. (110). 

Qml1"lz (Si02, Silica). Quartz \Yas observed in only three of t he 
fluo rspar deposits, in a ll of " ·hich it occurred as a zone of Emall, pro­
jPctin g crystals having the form of the hexagonal pri sm terrninatccl by 
the hexagonal pyramid encrusted on the wall of the vein. 

P yrite (FcS2, Iron 4G · 6 Per Cent, Sulphur :")3 ·-± Per Cent). The 
sulphide of iron , pyrite, is not a n abundant mineral in the fluorspar deposits , 
but occurs here and t here in most of t he vein s either in small aggregates 
enclosed in the fiuorspar or as a thin encrustation on the fiuorspar crystals . 
Examples of the latter mode of occuncncc were c.·pccially abundant in 
the ve in on the K oycs property. Well-fo rmed crystals of the min eral 
are un corn.mon. 

JVforcasile (Composition the same as that of pyrite). Marcasite 
occm s in t he fluorspar deposits as small , fl attened, a nd striated, five-sided 
rrystals. It is not common in most of the vein s and its presence is, there­
fore, merely of mineralogical interest. 

Chalcovyrite (CuFeS2, Copper 3-l · 5 Per Cent , Iron 30 · 5 Per Cent, 
Sulphur 35 Per Cent). Copper pyrites, or chalcopyrite was noted to be 
present in a fe,y of t he vein s, generally as a small aggregate enclosed in 
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Auorspar. The largest mass of the mineral seen in the " ·hole district 
orrmTed in association \Yith baritc in a small vein exposed in a prospcrt 
pit situated near the northeast corner of t he east half of lot 2, concession 1, 
.:\Iacloc township. 

T etrahedril e (CusSb2S;, Copper 52 · l Per Cent, Antimony 2-! · 8 P er 
Ce nt, Sulphur 23 · l Per Cent) . T etrahedritc or grey copper ore has been 
found in on ly one of t he fluorspar deposits, t hat on the Bailey property. 
It occurs in small masses up to 3 in ches or more in diamete r , enclosed in 
pale green fiuorspar1• 

Chalcocile (Cu2S, Copper 79 · 8 Per Cent, Sulphur 20 · 2 Per Cent). 
Cha lcocite was not seen by t he writer in any of t he fluorspar deposits, 
but has been found on the dump on t he Bailey property by .:\Ir. A. L. 
Parsons.2 

Jlfalochile (CuCOa Cu (OH )2, Cupric Oxide 71 ·9 P er Ce nt , Carbon 
Dioxide 19 · 9 Per Cent, \Yater 8 · 2 P er Cent) . Malachite \ \'US observed 
in on ly one locality, t he northeast rorncr of lot 2, concessio n I , .:\Iadoc 
to ,,·nship, where it occurs as a ln ight green encrustation on chalcop>rrite. 

Rlalerile (Carbon 86 P er Ce nt, H y drogen 14 P er Cent). Elatcrite 
or elastic bitumen was found by i\fr. Bryden, in 1918, in small qua ntities 
in the underground workings on the Noyes propcrty. 3 It is a dark brown, 
soft materi a l and occupies cavern s in the interior port ions of the vein . 

Faulting 

That t he fissures occupied by the fluorspar-bcaring veins arc related 
to faul t in g is indicated: (1) by t he a bund ance of fractured and brecciated 
""all-rock associated " ·ith t he fi ssures; (2) by t he slickcnsicled an d striated 
chara<.:tcr of t he \\·all-rock on either side of t he Yein ; and (3) by t he dis­
placement of contacts observed in underground " ·orkin gs. The first and 
second of t hese features can be ob~crvecl a lmost anywhere in the workings 
along the veins, bu t the t hird feature \rnS seen onl>' in t he underground 
workings on the Nayes and P erry properties. 

The di splacement that has occurred along the Noyes-Perry vein is 
shmYn at t he extreme southeast end of t he underground workings on t he 
Nayes property, by the ma nner in which t he co ntact bet\\·ccn t he Pre­
cambrian ii;ranite and t he oYorlying Paheozoic limestone has been dislocated 
(Figure 7). H erc the contact was en countered on the southwest side of 
the vein at a point approximately 40 feet lower t han on t he northeast 
side, in dicating apparently t hat t he so uth"·cst side had been downthrown 
40 fret " ·ith respect to the northeast sid e . The stri m on t he walls of the 
vein, hO\YCYCr , are not Ycrtical, but nearly horizontal, ancl indicate, the re­
fo re, that the fa ul ting in reality was in a horizontal direction a nd consisted 
eit her of a movement of the rock on the sou t hwest side of the vein towards 
t he northwest, or of the rock on t he nort heast side towards the southeast. 
Sinrr ne it her t he slope of the P a lmozoic-Prccambri a n co ntact at t he point 
of dislocation , nor the direction of movement along the fault-pla ne, is 
definitely known , the exact amount of displacement resulting from t he 
fault movement cannot be clctermin ccl , but it probably was not less t han 
100 feet an d may have been eonsiclcrably greater than t his amoun t. 

iJohnston, R . .A. A .: Gcol. Surv., Canada, Sum. llcpt. 1909, p. 252. 
:!Personal comm uni cation. 
' };:night, C. W.: .\nn. Rcpt. , Ont. Bureau of ;\fines, vol. XXVIII, pt. l , pp. 90-93 (1919) . 
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The evidence of displacement on t he Perry property is t he dislocation 
of t he contact of t he grey banded Precamb rian limestone and an int ruded 
mass of granite. The contact of t his granite mass, which outcrops south 
of the vein and forms t he wall-rock in t he workings adjacent to No. 3 shaft 
(Figure 9), should under normal conditions cross t he vein in a north-sout h 
direct ion, so that in drifting a long the vein to t he southeast t he limestone 
would be met first on the nort hwest side of t he vein. In reality, however, 
t he relationships were reversed at the end of t he drift driven to the so ut h­
east from No. 3 shaft at t he 140-foot level, for t he wall-rock on t he southwest 
was limestone, and on t he northeast granite . Fmthcrmore, sin ce t he 
stri re on the \valls of the vein in t his locality also are approximately hori­
zontal it is evident t hat at this point, as on t he Noyes property, either t he 
rock on t he sout hwest side of t he vein has moved towards t he northwest or 
that on t he northeast sid e of t he vein has moved towards the so utheast. 
When t he writer last visited the Perry property in September, 1920, t he 
limestone-granite contact wa sit uated about 20 feet from t he end of t he 
drift on t he southwest wall of t he vein, but had not yet been intersected on 
the northeast wall, so t hat t he amount of displacement along t he vein was 
not determin ed, hut it was at least greater t han 20 feet. 

Regional Structural Relationships of Veins 

The fiuorspar vei ns almost without except ion t rend in a nort hwesterly 
direction. The veins belonging t o t he :'-.loira Lake group are distributed 
in a zone likewise t rending northwesterly; t he veins belonging to t he 
Lee-Miller group , on t he other hand, although individually t rending in a 
north\Yestcrly direction, lie in a zone t rending only 15 degrees west of 
north (Figure 4) . 

The most striking stru ctural featme exhibited by t he fiuorspar veins 
is t he presence of hori zontal or nearly horizontal strim on t he wall-rock of 
t he vein s belonging to t he 1\Ioira Lake group. The well-developed char­
acter of these strim, t heir presence on t he wall-rock of every vein belonging 
to t he group, and t he absence of strim in any other direction , seem to 
indicate that all the displacement along these fissm es was in a horizontal 
direction. O\\·ing to t he secondary alteration along t he outcrops of the 
veins of t he Lee-Miller group and the shallow depth to which most of t hese 
veins have been followed, stri re were not seen on t he wall-rock of many of 
these deposit., but wherever t hey were observed t hey were vertical or 
nearly vertical. The phenomena described indi cate t hat t he t wo groups 
of veins arc not only geographically separate but have been formed by 
different movements of the earth's crust. 

Secondary Alteration 

The secondary a1teration t hat has occurred along t he outcrops of t he 
fluorspar veins has been relative ly smal l. It consists chiefl y in t he leaching 
away of t he calcite of t he vein material, wit h the resultant breaking clown 
of t he ore into small fragments, constitut ing what is known to the miners of 
the district as "gravel spar". In some properties t his type of material has 
been fo und to extend to a depth of 40 feet. It is confined almost entirely 
to t he vein s that intersect the Palreozoic and especially to t hose of t he Lee­
Millcr group. It may be noted in t his connexion that t he pits and shafts 
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on the veins in which the disintegrated fluorspar occurs, become dry in late 
summer. It is probable, t herefore, t hat t he depth to \rhi ch the "gravel 
spar" descends is controlled by t he depth of the groundwater level during 
t he summer season. 

In the Bailey property, a cavern containing stalagmites and stalact ites 
of baritc and fluorspar was met in a drift driven from t he bottom of a sha ft 
35 feet in dept h. Since t his cavern also becomes dry in t he late sum mer 
these forms are possibly not original but have been formed by t he solution 
and redeposition of t he vein material secondarily . 

\Vith t he exception of a small amoun t of malachite form ed on t he, 
surface of chalcopyrite in a vein sit uated at t he northeast corner of lot 2, 
concession I , Madoc town ship , no min erals formed by secondary alteration 
were seen in any of the deposits and any cha nge of t his character that has 
occurred has been unimportant . 

Age 

The age of t he fluorspar-bcaring vein s cannot he definitely fixed 
except within wide limits. It is kn own , of comse, sin ce t he ve ins intersect 
Ordovician strata, t hat they have been formed since t he Ordovi cian. I t is 
probable also t hat t he fault fissures occupied by the veins were formed 
eit her during t he period of igneo us activity t hat occmrcd durin g t he late 
Devonian in eastern Canada, or at the t im e of the Appalachian revoluti on 
t hat took place at the close of t he Palaoozoic era. The t ime at \vhi ch the 
fluorspar \rns deposited, however, whether immediate]~' after the fissuring 
occmrcd, or more recent ly, is depend ent on the way in which the deposits 
were formed. 

DESCRIPTION or PROPEHTIES 

Mo ira Lake Gro u p 

(2D) P almateer 

T he fluorspar deposits situated farthest to t he sout h in t he district arc 
t hose outcropping at the north encl of lot 18, concession YIII , Huntingdon 
township , t he property of ]\[r. George Palmateer (1 in Figure 4) . ln this 
locality t he Palmozoic lim estone, which underlies nearly t he whole of the 
so uthcm part of ::.Iacloc district , is cut by several, small, fl uorspar-bear ing 
veins, the principal data regarding which are included in the followin g 
tahk. 

No. of pit 
or 

trench 
\\"irlth of vein Trend of ,-c in 

1'\\"0 parall el ve ins 15 feet a part. North ve in :\"or th 60 deg rees 
1 foot wid e. South ve in i inch w ide. west (m agncti<· ) 

2 G inches to 2 feet.. . .. :\"orth 40 degrees 

3 G inches " ·ide . 

4 G inches wide .. 

west (magnetic) 

..... North 25 degrees 
west (magnetic ) 

:\" orth 35 degrees 
west (magnet ic) 

5 Two parallel veins 9 feel a par t ; nort h ve in 1 >forth 70 degrees 
to 2 inches wide, south ve in 6 inehcs wide west (magnet ic) 

Ex('a.\·a lion 

Trench 16 feet long 

Pit 3.5 feet long, 4 
feet wide, and 3 
leet deep 

Pi t 15 feet long, 10 
feet wide, and 5 
feel deep 

Pit 3 feet long, 8 feet 
wide, and 5 feet 
deep 

Pi t 10 feet long , 10 
feet w id e, and 8 
feet deco 
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The material composing these veins consists mainly of fluo rspar, barite, 
and calcite. The fluorspar is chiefl y a colourless, massive, white or green 
variety, but in the pile of t he mineral near No. 2 pit some crystallized, 
red-looking fluorspar was observed which consist s of colourless fluorspar in 
which reel parti cles (probably hematite) were distributed in zones parallel 
to t he crystal faces. 

Although t hese veins are relatively small t heir presence in t his property 
is important because they all t rend in a northwesterly direct ion and lie 
direct ly on t he cont inuation of t he Noyes-Perry vein, t hus indicating t hat 
the 1\lloira Lake fracture system continues at least as far south as t his 
locali ty (Figure 4) . 

(30) J ones, H untingdon T ownship, Concession IX , L ot 15 

A shaft was sunk in t his lot during the summer of 1917 by Quinlan and 
Robertson, on an occurrence of ftu orspar that 1\!Ir. A. Jon es, owne r of t he 
lot, had discovered while digging a well . The shaft was full of water when 
t he property was visited by t he writer , so that, except for an examination 
of the mat erial in t he clump, no fi rst hand informat ion regarding t he deposit 
could be obtained. It is said to consist of breccia-matrix and veinlets 
forming a fracture zone. This zone is 3 feet wide, and trends nort h 60 
degrees west, magnetic. A small pile of vein material consisting of white 
calcite and white to honey-yellow ftuorspar lies near the shaft. The rock 
in the dump is fi ne, dark grey, Ordovician limestone; t he limestone at t he 
en d of the clum p is cherty, indicating t hat cherty limestone was encountered 
in t he bottom of the shaft. 

(31) TVright 

·w ellingto n and 1\i[unro of 1\l[adoc have excavated a series of ten pros­
pect pits in the gravel which overlies the P al::eozoic bedrock in this property, 
(2 in Figure 4) to discover the cont inuation of the vein exposed on the 
Howard property which adjoin s this lot on the west. In one of these pits 
situated near the middle of the series-an excavation about 50 feet long, 
from 20 to 55 feet wide, and 10 feet deep- a vein of fluorspar was discovered. 
When the writer examin ed the pit the walls had caved in an d the on ly 
evidence of the presence of flu orspar that could be observed was the frag­
ments of vein materia l t hat had been piled nearby. 

(32) H oicard 

SeYeral carloads of fluorspar have bee11 shipped from a deposit situated 
near the north encl of lo t 1-±, concession XI , Huntingdon township (3 in 
Figure 4) . The discovery of fluorspar in this locality was made by Stephen 
Wellin gton who, wit h Mr. Munro, worked the deposit during J anuary and 
February, 1918, an d then sold the proper ty a long with the Noyes mine, 
which adj oins the Howard on the northwest , to Canadian Industrial 
Min erals, Limited. The operations commenced by Wellin gton and Munro 
were not continued by the new owners, however, and the property lay 
id le until August, 1920, when Wellin gton and Munro obtained an option 
on the lot from Canadia n Industrial Minerals, Limited, a nd resum ed 
operations. 
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A n umber of scattered prospect pi ts have boon excavated in this 
property, but tho on ly openings in " ·hich a vein has been fo un d arc two 
nortlrn·esterly-tronding pits situated about 300 feet cast of tho H oward 
farmhouse . Tho nort hern of those pits is about 70 feet long, J 0 to 1:) feet 
wide, and 2 to J5 feet deep. Tho other pit which is situated about 50 foot 
to the sout h is about 60 feet long, 10 to 20 feet wide, and 10 feet deep. A 
shaft now fi lled with water, but said to be 25 feet deep, has been su nk from 
the bottom of tho nor th pi t close to its so ut heast end. In September, 1920, 
a new shaft about 25 foot dee p was sunk from tho bottom of the south 
pit near its nor t hwest end. The walls of the pits ronsist of grey, ftat­
boddocl Pala;ozoic limestone overlain by gravel and boulder clay. The 
latter material has slumped down fro m tho pit faces coverin g t ho bottoms 
of tho pits, so that tho vein was not seen by the writer except in tho south­
east face of tho north pit and in the faces of the new shaft. At the first 
of t hose points tho vein was 2 feet wide, but was said to be 5 feet wide 
in t he old shaft only a few feet away. In a new shaft it was fro m 5 to 
7 feet wide, but in cluded a considerable proport ion of limestone fragments 
in places. Tho vein material is mainly whi te to grey, massive flu orspar, 
but includes some barite and calcite. 

A diamond drill hole was put down on this property at an angle of 
61 degrees t owards the northeast, from a poin t a bout GO feet to the so uth 
of the old shaft, tho record of which is as fo llows: 

ncpth of d iamond-d rill hole 

Feet 

O·O lo s ... 5 

8-±·5 lo 85·0 

85·0 to l.J.6·0 

146·0 to 150·0 

150·0 to 171·0 

Equivalent vert if"a l depth 

Feet 

O·O lo 73·9 

73·9 to 7-1·3 

7-1·3 to 127·7 

127·7 to 13l ·2 

131 ·2 to 149·5 

]\[atcria l 
cul 

by dril l 

Palreozo ie li rnc­
s lonc 

F luor5par 

Pul::cozoic lime­
stone 

Hod grnnilc 

Palreozoic l ime­
stone 

Tho mass of rod granite ponotratocl at a ver tical depth of 131 ·2 foot 
\ms presumably a boulder and indicates that tho drillin g was discont inued 
d ose to tho Precambrian-Pala;ozoic co ntact. Tho Pala;or.oic in th is 
locality is, therefore, about 150 foot thick . Tho vein of fluorspar was cut 
in the drill hole about 10 feet to tho sou thwest of t ho outcrop of t ho ve in 
at tho surface. It has, therefore, an average dip of 80 degree 

(33) Noyes 

L ocal ion and 11 islory. Tho N oycs mine ( 4 in Figm o 4), formerly the 
proper ty of Canadian Industrial l\Iin orals, Limited, now owned by t ho 
N oycs Minin g Company, Limited, is situated on tho top of t ho high area 
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of granite that outcrops to t he south of t he eastern and lower part of 
Moira lake. It lies about one-half mile east of l\Ioi ra Lake station on the 
Madoc branch of the Canadian National railway, where a siding has been 
constructed by the company. 

The discovery of fluorspar in t his property was made by Donald Hen­
derson of 1\IIadoc, in 1916. In that year Henderson, in company with 
C hesley Pitt, purchased an option on t he mining rights of 20 acres in the 
southeast corner of lo t 13, concession X II, Hun tingdon township, and after 
sinkin g prospect pits alonO' t he outcrop of the vein t hey sold t heir option 
in the early part of 1917 to Wellington and Munro " ·ho had previously 
acquired an option on the remainder of the property. ·wellington and 
l\Iunro then commenced minin g operations and continued to work the 
property un ti l March, 1918, when t hey sold t heir options on lot 13, with 
the mining rights to some adjacent lots, to Canadian Industrial ::\Iinerals, 
Limited. This company continued mining operations until the a utumn 
of 1920 when the mine was closed clown. Over 15,000 tons of fiuorspar 
were produced from the mine during the period of its operation. 

Geology. The helt of P ala:ozoic limestone that underlies the southrrn 
part of central Ontario is delimited on the north in places by stC'ep, north­
ward-faring escarpments that rise abruptly to a height of 150 feet above 
the Precambrian complex exposed at t heir bases. An escarpment of this 
type lying along the south shore of Moira lake is interrupted di rectly cast 
of the narrO\YS wh ere the Canadian :r\ational raihrny crosses the lake by 
an cmbaymcnt three-quarters of a mi le in width , on either side of which 
the escarpment turn s southward and gradually disappears on the slope of 
a knob of Preca mbria n granite. Thr principal \YOrkings on the Noyes 
property arc situated close to the eastern edge of t his granite mass, but 
the vein from \Yhich the ore has been mined has been traced almost con­
t inu ously in a nortlmestcrly direction to t he shore of Moira lake and in a 
southeaste rly direction into the Pali.eozoic limestone. 

The granite i: a pink to red vari ct)' which is intersected by numerous 
joint-planes, but is not fo li ated. \\"hen examined under the mieroseopc, 
it was found to consist of a fine , granular mosaic of quartz, mic:rocl ine , 
and orthoclase, in '"hieh grains of micrnpcrthite up to :3 mm. in diameter 
arc in<:ludccl. The less common eonstiLucn ts arc biotite, apatite , mag11c­
tite, and hematite. The biotitc is a brom1 to pale ye llow variety occurrin g 
on ly he re and there thrnughout t ltc rock. The hematite lies along the 
contacts of the q uartz and feldspar grains in aggregates or zones. 

The Pali.eozoic limestone is a fine-grai ned, grey rock occurring in 
flat-lyi ng or nearly fiat-lying beds from a few inches to several feet in 
thickness and exhibiting a r ub bly appearance on the smf'acc of its exposures. 
It belongs to the Black ltiver formatio n. The contact of the limestone 
\Yith the underlying granite \Y as not observed to be exposed at the surface 
on the property, but \Yas seen u ndergrou nd at the extreme southeast 
encl of the workin gs. 

General Character of Devosits. The fl uorspar produced from the 
Toycs mine has been obtained chiefly from lenticular en largements on a 

vertical or nearly vertical vein \Yhich extends in a north westerly direction 
diagonally across t he property. These lenses range from a fe ,1· feet to 
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over 200 feet in length and from a few inches to 17 feet in width. Th ey 
consist mainly of fluorspar and barite in varying proportions, fluorspar 
being predominant in some lenses and baritc in others. In prac t ice only 
that part of the vein in which fluorspar predominates is mined. 

For the purpose of detailed description the deposits may he divided 
into t \\·o group~ : (1) those exposed in openings at the surface; and (2) those 
seen in the underground workings. 

Deposits in Swjace Ovenings. Th e openings along the outcrop of t he 
vein to the southeast of the :\o. 2 shaft (Figure 5) are now either covered 
by waste clumps or filled with debris, so that t he vein cannot be seen at t he 
smface in this part of the property. Northwest of the No. 2 shaft a number 
of lenses are exposed in pits and trenches that have been excavated along 
the outcror of the vein , b ut on t he whole , the deposits so far discovered in 
t hi s locality arc small and relatively unimportant. The prin cipal data 
regarding these occuncnces are includ ed in the following table: 

Di~lance northwest of Xo. 2 
shaft Excavation 

0 reel to 35 feet 
35 feet lo 18.5 feet 

185 feel lo ~65 feet 

465 feel to 520 feel 

520 feet 10 625 feel. 
625 feel to (ji.'i feel.. 
675 feel to 7i5 feet 
775 feet to 1,000 feet 

. X ol exposed 
\ 'ei n material 1 to ~ i feet wide .. No. l open-cu l , 2 to 8 feet wide, 5 

to 25 feet deep 
... Granite frae!urecl, but li ttle or 

no ve in ni alcrial present 
. \ ' ein 6 inches to 2 fee l wide . °'.'Jo. 2 open-cut , 2 to 5 feet w ide, to 

20 feet dee p 
... X ot exposed 

. \ 'ein 1 inch to 2 feet wid e .. .. ... Trench 3 to 5 feet deep 

. :\' ot exposed 
...... \' cin 3 lo 10 inches wide.. .\ series of eigh t prospcc-t pi ts in 

dri ft 
1.000 feel lo l ,750 feet. X ol exposed 
1,7.50 feet 10 I ,8 1:i feet. \ 'e in 3 inches to inc·h es wide. Three prospect pit s in dr ift 
1,8 15 feel to 2,050 feel, ~T ai ra Xot exposed 

lake 

At the time the \\'rit er f'X<:t1n inecl the openings in t he north\1·cs1 part of 
th e Koyes proper1 >·, tb C' botto ms of t he pits were hidden by debri ., so t hat 
the vein c:o uld be seen onl y at the ends of the openings, or in the case of Xo. 
l open-cut , in i hC' face ::; of the mass that remain s in the centre of t he cut. 
In open-cut Ko. l, the Ye in material occurs chiefl y in t wo parallel banded 
zones separated part l>' by horses of broken gran ite, and partly by vein 
mate rial of the cavern ous type. The banded vein mat eri al co nsists of 
bands of pink t o white barite from ~ to 4 in ches wide, alternating wit h 
hands of honey-yellow fluorspar from ! to i inch \\·id e. The cavcmo us 
t>·pc of vein mate rial has t he same co rn position as the banded type, except 
t hat it contains a sma ll prorortion of calci Le. The zones of banded ore 
range from 6 inches to l ! feet, and the cavernous massc3 up to 2! feet in 
\\·iclih. The total maximum width of vein material observed was 4! feet. 
Some barite was shipped from this pi t in 1918 by \Ycllington and l\Iunro. 
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Iii open-cut No. 2, also, t here are two parallel zones of banded vein 
mate rial, but wherever these are exposed they arc separated by unhnkcn 
red granite. The zones range from 6 inchc::i to 1 foot in width and have a 
tot al maximum wid th of 2 feet. In places t he vein material occurs in 
peculiar dome-like forms " ·ithin '"hich the baritc and flu orspar bands 
exhibit a concentri c structure. The maximum diameter of the <lomes was 
3 in ches. 

Deposils in Underground lr orkings . The prin cipal data regarding 
t hese dcpo.-its arc indicated in Figures 6 and 7. In Figme 7 the extent and 
grade of the vein material encountered on t he various levels have been 
indicated. 

The arras represented as " parts of ve in from \Yhich fluorspar has 
been st opecl away" in clud e those parts in which the vein material 
was suffi ciently extensive and high enough in grnclc to be mined. Three 
separate lenses or groups of lenses belongin g t o this class were present: 
(a) a large lens lying mainly to t he southeast of shaft No. 1, from which 
about 10,000 ton s of fiuorspar was obtain ed ; (b ) a group of five small lenses 
situated on t he 100, 200, and 250-foot levels to the so ut heast of shaft :;\ o. 2 ; 
( c ) a small lens situated at the southeast encl of the 100-foot level. 

The area represented as "vein material more t han 1 foot wide, ftu or­
spar predominant ,'' includes all those parts of t he vein in whirh a width 
of at least 1 foot of vein material of marketable grade is prese nt , bu t whi ch 
eith er because it is too much intcnninf);lecl with wall-rock, or too limi ted 
in extent, wrts not min ed. It may br observed that these parts of the vein 
a ll li e adj acent to the openings from which the vein mate ri ,i, I has hec nstopcd 
a'Yay. 

The area represented as ",·ein materi al over 1 foot \ricl c, ha rite 
prrclominant,'' includes the parts of the Yein in which t he Ycin materia l is 
over 1 foot in \riclth hut co nta in s too great a proportion of baritc t o be 
min ed for Auorspar. Yein material of this type is found chicfi.' ' in the 
lower 1rnrkings a ncl most extensively at the so ut heast encl of t he 200-foot 
level. 

The area representrd rts "vein matrrial less t ha n 1 foot wide, 
granite wall-roek grey," incl udes t he parts of t he vein " ·here t he wid Lh of 
vein nrn1 r ri al is less t han 1 foot, and " ·here the r irculation of the clrpositing 
so lu tions has been Rufficicnt lo alte r the co lour o[' the granite \rnlJ-rock 
from reel to grey. 

The rtrra r r prescnt ed as ",·ein materi al a few in ches wide or abse nt , 
granite wa ll-rock reel," in cludes 1.hc parts of the vein \rhcrc the vein mate ri al 
is onl.'' a fe w inC"h cs wide or is n,hscnt, and " ·here the re has not been sufficient 
circulation of the solutions depositing the vein material to change t he co lour 
of the granite wall-rock. They occur mainly in t he vicin ity of shaft No. 2 
and along \YOrkings 1.o the nortlrn·est of shaft Ko. 2. 
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Diamond D rill ing . Two dia mond-d ri II holes "·e re pu t d own on t h e 
X oycs prnperi y by Canadian Industri a l Mineral s, Limi ted , t he prin cipal 
data regarding which arc in clu ded in t he foll owing tabl e: 

F.quivalc nt 
D i roe- .\ .nglc D ept h in ,·ert iC'al D epth T o tal Xo. P os iti on of d r ill hole lion of of Pah-cozoic d epth in in 

cli 1) cli p F eet P a J,co zoic granite d epth 

l<' l' C' t 
-

J 250 fee t cas t of , Jmft X o. J. SW. 58 -!9 ~ 3 J 17 ~ 166\ 
and 105 fee t nort heast of 
Ye in ( Fi!-(u re 7) 

2 632 feel nort h of sout heas t sw. 5Fj 134 11 0 g l -t5 
corner and 57 feet west of 
cast bound a ry of prope rt y 

H ole No . I \\"as drilled for the pmposc o f cut t ing the Noyes ve in at 
clc pth , but was di scont inued approxima te ly 30 fee l a bove the necessa ry 
de pt h . Drill hole ~o . 2 was pu t down to in te rsect t he co ntinu at io n of the 
Hmnt rd vein 0 11 the .:\l"oycs proper ty, h u t \rns probab ly placed too fa r 
north for t hi s pmpo;.;c (Figurr 4) . 

(34 ) Blakeley 

The Bl a ke-I cy proprrt.v (5 in Figurr 4) is sit ua ted " ·est o f the :\1.ad oc­
B t' ll eYill c road , ll"hr rr it asernds t hr P a la'ozo iC' escarpment th at adj o in s t he 
sout h shorr of .\[o ira lake . Thr di scovr r.'' of fluors pa r on t hi s lo l was m a de 
h.v J a m es O ' l{ ei ll .'· in 19 16, but· most of th r cl e ,·eloprn cn t 11·o rk 11·as pc rfo r111 ed 
by the lair Str phen Wellin g ton a nd hi s assoc iates. ~cve ral ca rl oa ds of 
fi uors pa r were shipp r d from pi t X o. l a nd shaft No. l h.v Well in gto n durin g 
i lw :-; ummc r of 1920. 

Clwrncler of J) ('/JOsils. Th c' rc a rc a t ll'a>'t t hree fi uo rspa r de posit s 
Jlr<' ~rnt in t hi s lot , whi ch fo r lhc purpose o f clcsnip t ion m a.\' be rcf'e rrr d to 
a;-; t hr north ve in , t li e sou t h ,-e i n. a nd v ci n in pit X o . l. 

.\ ' or lh \ "ein . Th e no rth ve in as >'hO\rn in F igure 8 1.rcnd :-; a pp rox i­
rn a tcl.Y north 40 deg rees west (magn eti c) a nd has bee n t raced al inte rva ls 
fo r ovPr 500 feet . The prin cipal dai.:t rega rdin g t he r ha rnC'l cr of t he vein 
as cx po::;ed in 1 he variowi o pe nin gs that h:t\'C bee n cxc:wated along t he vein 
:u·e inclucl c cl in t he fo ll o 11·i11 g table. 

E xeava.t ion 

(Figure 8) 

l'il :\ o . 2 .. 

:'haft X o. I . 

Pit X o. 0 . 

C lmm<·k r of , -ein 
\\' id th 

of 
v ein 1nu.lc rial 

. \\'e ll-defin ed , ma inl .v h onl'y-,-<' li o ll' l to 2; fee l . 
fluo r,;pa r 

.\ \\'e ll-defined , ·e in a long ca ,;t \\':lll , l to :i feet . 
remainder of wall- roc k tnL\·(' r:-;ed 
In· nunF· rou ~ vcinlct:-; 

T\\'o ve in,; "cpa r:t tcd b y h orse 2 feet 2 feet. 
wi<lc on northwc~t fa(·(', \'l' in 
materi:d adhe ri ng 1o :;out h \\'e:; I 
\\'a ll 

Din1 cn:-;ion_, 
of 

exca vat ion 

l.J fee l b v 1. 5 fee t 
12 lo l5 feet d c<'p 
lO feet lo ng, 8 feet 

\\' ick , 25 feet d eep 

. GO fcPt lo ng, 10 feet 
\\' ide , 10 feet d ee p 

.\di t "°"· l.. I .ent iC'ula r 0n l:lq.~cm c nt on \·ein , 30 G inehc;-; to 2 feet . . :30 feet long 
fee t Ion!-( 

.\ <lit Xo. 2 . .. . \ ~0 i n C 'l'O~~ ing C' JH ] of adi t. G inc hc" . . . 60 feet Io n!-( 
Tn'nC' hc:-; alon~ out - :'\"ot cxpo:-:0d . l fool or!<.'" .. l to 3 fc~t d eep 

c· rop of , ·e in nor t h-
\\'C', ( ofadi t :\"o. I 

D ll~ l -5 
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South 1' ein. The south vein on the Blakeley property (Figure 8) 
trends north 4 degrees west (magnetic) . It can be observed in pit No. 4, 
in shaft No. 2, and in a trench situated about 80 feet north of pit No. 4. 
Pit No. 3 is an excavation 40 feet long, 10 feet wide, and 6 feet deep, from 
the bottom of which, at a point about 10 feet from its so uth end, shaft Ko. 2 

Li 1-
-L 

j 

-L.. 
L 

l 
_j_ 

~ ~· 
I - -1 

I 
_L 

Moira Lake 

Leg end 

r--=:J 
Boulders and 
boulder clay 

~ 
Palceozo1c /1meswne 

(!Jlack River rormat1or1) 

rluorspar bearmg vem 
(ob:;;erved) 

nuorspar bearmt{ ve/n 
(assumed) 

[__g 
Pits and LrenChes 

D 
Prospect pits 

10~ 
Diamond drtll holes 

1 - 2~ 
D1recuon and dip of' 
diamond drill hole 

l-;:J 
Mine dumps 

Figure 8. Fluorspar-bearing veins, lot 10, con. XlT, Huntingdon tp., Hastings co., Ont. 

has been sunk to a depth of 25 feet. The vein materia l exposed in t hese 
openings consists mainly of alternating bands or zones of white baritc and 
colourless to honey-yello\\· fluorspar. The proportion of baritc and fluor­
spar varies greatly from point to point, lmt on the whole the baritc pre­
dominates. The width of vein material exposed in shaft Ko. 2 ranges from 
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2 to 6 feet. The ve in material observed in the trench t hat has been excavated 
along t he outcrop of the vein farther to t he north, ranges from 6 inches to 
1 foot in width and is simila r in character to t hat seen in pit No. 4. 

r ein in Pit l\To. 1. Pit No. l is a n excavation 50 feet long, 6 feet wide, 
and 30 feet deep that was opened up by Stephen ·w ellington during the 
Rummer of 1920. The vein materi al exposed in t he pit consists mainly of 
fluorspar and occurs in two zones se parated by a much fractmcd mass of 
t he limestone wall-rock. The total wid t h of the vein material range:: 
from 1 to 3 feet. Rincc t his vein t rends north 35 degrees west (magnetic) 
and is situated 30 feet to t he so uthwest of t he co nt inuation of the north 
vein (Figure 8), it might be assumed t hat it is a separate parallel vein 
having no con nexion with the north vein, h1tt the results from d iamond-dri ll 
hole Ko. l have shO\rn t hat t he north vein clips to t he southwest, so that 
at depth it lies a lm ost directly on the cont inuation of the vein in pit No. 1. 
It is possible, thcrdorc, that this vein is a b ranch from t he north ve in . 
The walls of t he pit arc polished and striated , indicating that the fracture in 
" ·hi ch t he vein occurs is also t he locus of a fa ult. Since t he strire t rend 
a lmost horizontally t he direction of moYcmcnt along t he fault was presum­
ably nearly hori zo ntal. 

Diamond Drilling. Two diamond-drill holes were put clown on the 
Blakeley property in 1918 by Canadian Industrial )Iincrals, Limited. 
The positions, and t he directions and angles of dip of these arc shown in 
Figure 8. The depths were 172 and 235 feet respectively. In hole No. 2 
no fiuorspar \Y as found, hut in hole No. 1, 7 feet of vein material was cut at 
a depth of 1-±2 feet . From these data it can be calculated that the vein was 
rrosscd by the diamond drill at a vertical depth of 114 feet a nd at a point 
.situated about 2.5 feet to the southwest of shaft No. 1. 

(35) Perry 

The Perr>' mine (7 in Figmc 4) is situated about 2 miles so uth of the 
v ill age of l\Jacloc an d close to the north shore of the narrows that divides 
l\1oira lake into upper and lower divisions. The principal workin gs on the 
property lie only a few hundred feet to the west of ihc BcllcYillc-:\ladoc 
branch of the C: rand Trunk raihrny, with \\·hich the mine is connected by a 
siding. 

H islory. The outcrop of the vein on the Perry property is said to 
have been lnid bare at the time the Bcllcvillc-~ladoc branch of the Grand 
Trnnk (no\\· Canadian National) railway was bein g built, hut no attention 
was paid to t he discovery until the year 1912, when Messrs. Cross and 
\\'cllin gton pmchasecl an option to prospect the property. Actual mining 
operations were fin;t undertaken in the autumn of 1915 and except for an 
in terval of about 11 months between December 1, 1917, and Novcmhcr L 
1918, were carried on continuously from that time to the autu mn of 1920. 

91141-j~ 
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Geologu. The rocks occ urring adj ace n t lo t h e P c rr.v min e (See Figure 
9), 80 far as olJscn·ecl. a rc a ll of Precambri a n age a nd fall int o t\rn principal 
groups: (1 ) a numbe r of sedime nta ry types bclongi~1g to the Grenville series; 
a nd (2) ni asscs of CJuarlz s>·cnite and grani te si111il a r in characte r to t h e 
:'.\ Ioira granite l hat ou 1·cTops in cxtc nsi \·e a reas so ul h a nd cast of :\ [oi ra lake . 

The rocks of the first class are chicfh · rusly-1Ycatherin g, cream-colou red 
dolomite n,nd fi ne ly ba nded , light a nd d a rk grc>·, impure limc8ton e. Th e 
rus ly-11·cathcring dolo111 it e out cro ps a dj acc n t to ~ o. 2 shaft and in the areu 
adjoin ing the nor1" h sho re of )foira la ke to th e so uth11·e8t of t h e ::-\o . 2 shaft . 
The fincl.v la111inated grey limes tone is ex posed n ea r Ko. J shaft and in t h e 
nor!hca8tcrn pa rt of the propNt>· · About 200 feet to t he north of the 
:N"o. 3 shaft a s.ma ll outcrop of a d a rk 1Jn11rn , d ense rock occ urs which 
whe n cxa111in cd unde r ihf' mi croscope 11·as found 1o consis t of dark brown 
rni c-a. sc ri citc, a nd fine , granular CJ Ua rtz an d fe ldspar. Sime t his roc k 
occ urs in an outcrop 0111.v 20 feet in di a met e r a nd is not in co ntact wi1h an ~· 

of l he ot her rocks exposed in t he area , i l is not possibl e to dc1crmi ne cl cfin itcly 
iis aµ·c relationships o r origin. It , howcYe r, resc lllblcs a lianclcd a rg illit c 
or lu ff see n elsewhe re in Lhe regio n , a nd is probably ei t her a metamorph osed 
argill accous sedim e nt o r pyro<'lastie r<H'k co nl c rnporn11 co us in age 11·ith the 
(! r c111· il k limcsto nf' and clolo 111ilc. 

Th e CJ mu·t ;1, s.1·cnit e a nd granite> expose d near the P e rr>· mi nc occ ur in 
scat tercel, irregular masses, 1 he largest of 1rhich fo rms t h e ridge t hat li es 
dil'edl» so uth of No. I and l\o . 3 shafts. Nincc lhis ridge , except 1rhc rc it 
adjo in s ;\o. I shaft , is su rrou nded b.1· s 11-ai11p o r glacial dri ft, t he cxtc n L of 
t he grani1e-quar!;1, syenite mnss is 11 ol kno1rn , b ut al its west encl it ev idently 
f'\: [.C' nds fo r so 11H' di stu nC'e to the no r lh beneath llw drift <'O\"cr . fo r it for111s 
l hC' 1rnll - roek in Xo. 3 shaft and in t hC' a d jacent uncl r rground workings. 
1"l l hf'"f' points , just as in the casf' of l hC' ~o.n',.; minf' , the C'o lour of the 
granite c- ha ngC's fro 111 i1s no rn1 a i red or pink 1o pale g l' c>' in the v ici ni t.1· 
of the Yci n. r\ th in sectio n of a s1wr·i mcn of t his grc~· phase of t h e roc k 
1:i kc n f 1'0 111 t he dump a d j oi ni nµ; sh:tf t ): u. :3 , \1· h en C'XtL min ed under 1 he 111 i c-ro­
seo pe, 11·as foun d lo consi:-;t of fin<', grnn 1il a l' orthoclasC' pa rtl y al t ered to 
Sf' l'ieitP, plagio clase. q uartz , mw;<'o1·ite, and s(":t11NC'd grain:-; of P>' ri te, 
lounnali1w, a nd calci1c'. 

ClwroclN nf lh e De1wsil. The Huorspa l' found on the Pcrr.1· property 
occ urs i11 a northwcstc rl y-lrcn cli11 g 1·ein that outcrops in two rock-areas 
that pro! rude lhrnugh tlw s11·a mp adjoining t he north shore of .\/Io ira lake . 
~ince this vein 1 rc nd:-; in llw ;.;a rnc direc tio n as. and lico-; clircd ly 011 the 
co ntin ua! ion of, th e vei n on t hC' Xo»cs propcl'ty to the so u th of :\foira lake, it 
is c1·icl cnt that the Yci ns on the tirn propcrl ics llf'long to ihe sarne fractme 
s_ys(em and a re prolJahl>· p:tr!,.; of the sa111 e vein. One of the h1·0 roC'k 
:uf'a;; in 1rhich t he vei n is rx po~ed adjoi ns ihe north shore of ~J oira lake, 
wlwrea~ t he o1 lwl' arC'a is silua1C'd aC'ros~ 1 he s1u1111p about 700 feet lo tlw 
nol'lh11·c' sl. 
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The prin cipal cl ata regarding the superficial workings on the property 
are included in t he following table. 

Excavation 
Character or V!'in 

(F igure 9) 

Southeast area 

Width 
of 

ve in nrn.tcr ial 

Dimcnsion .5 
of 

excavation 

Pit adjo ining ' haft Ko. 2 Honey-yel low lo pale gre<'n fluorspar .5 feet. 25 feet long, G 
on southeast feet wide , :1nd 

7 feet de<'p 
Shaft No. 2. . \ 'ci n nol :-;ccn (,;hall filled \\·ith waler) Said to be 5 feel 35 feet deep 

Pit 60 feet nortlrn·esl of Vein nol seen (pit filled with waler 
shaft No. 2 and debris) 

Nort h west area 

Pit between shaft Xo. I \'ein woll defined. 
and raih\-a.r 

wide to bot-
tom of ,; haft 

l foot to 18 
che,; 

20 feet long, 4 
feet wide , and 
6 feet deep 

in- 2.5 feet long, 1 lo 
4 fee t wide, LO 
to l2 feet dec'p 

7.5 feet deep Shaft No. I . Kol obsen·ed . '.'\ot observed . 
Pit adjoining shafl >lo. I Two ,-eins G inc hes lo 2i feet "·id0 l lo 3 feet.. 

on the we:-; t cn(' \osing a. ma.ss of broken lim e­
stone 

30 feet long , I 0 
feet wide, 20 
to 40 feet deep 

'Ni th t he exceptio n of a small store said to be 20 feet long to the so uth­
east of shaft );o . 1, all t he und erground mining on t he Poff>' property ha,.; 
bee n ra ni ecl on from No. 3 shaft. Thi s shaft, \d1ich is 1.+0 feet deep, ha,.; 
been sunk close to 1.he \\·est encl of a lentirular 111ass of granite 50 feet long 
and 10 feet wide that li es between northeast and south 1rest branches of the 
vein. Between t he surface and t he 90-foot le1·e l, to t he Ho utheast of 1. hc 
shaft , the northeast branch of the vein is on ly a frw inc·h es widr , whel'eas 
the south branch wid ens at a depth of 50 fed to a len s h:win g a maximum 
width of 4 fert; 1o the nor t·Jrn·est of the shaft both h rn.11 ehes of the vein 
unite, fo l'ming a single lens 100 feet long a nd 6 feet wide . Between t he 
90-foot and t he l.+O-foo1. leve ls, to t he so utheast of the shaft , t he southwest 
branch is on ly a few inches wi cl e, whereac; the north branch widen s into a 
lens 80 feet long an d 5 fee t wide at its maximum point; to the northwest 
the lens te rmin ates at abo ut 50 feet from the shaft. In reality , therefore, 
most of the fluorspar fo und in the vic in ity of ::"Jo. 3 r:;haft occurs in a !cm; 
having a horizontal length of 100 to 130 feet an cl extending diagon a ll y down 
t he vein to the sout·J10a:;t at an angle of about 65 degrees. F rom t h is lenH 
a branch lens extend s southeast for about 50 feet at t he 50-foot leve l. Since 
the main lens has a width of 5 feet at the 140-foot level ancl no vein ma teria l 
has bee n removed belo,1· thaL depth the total lengt h of t his lens is not 
known, but its length from its nol'thwcst termination cl own to the 140-foot 
level is 150 feet. The height of t he lens measured parallel to the shaft is 
a lJout 200 feet, hut measmed at right angles to its longer direction only 
100 feet. l b maximum width is 6 feet. Al l the fluorspar in this lens 
has been removed dmrn to t he 140-foot level. During t he latte !' part of 
the Humm er of 1920 a drift was driven along the continuat ion of t he vein 
fo r 75 feet from t he so utheast encl of the 140-foot level, t hat is, to a point 
160 feet from shaft No. 3 and hence almost directly beneath r:; haft ~o. 1. 
In this distance the vein had a n average width of 2 feet. 
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Figure 9. F luorspar-bcaring vein, lot 11, con. XIII, Huntingdon tp ., H astings co ., Ont. 
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The vein material on the Perry property is mainly the banded type and 
consists chiefly of fluorspar, baritc, and calcite. The finorspar greatly 
predominates and practically all the vein material is s t1ffi ciently high grade 
to be mined. The fiuorspar is a honey-yellow, colourless to pale green 
variety, and for the most part occms in well-developed crystals. The less 
common constituents arc fil;rou s celestitc and pyrite. 

(36) Coe 

Two parallel northwesterly-trending Yf'ins are exposed in some shallow 
pits that have been excavated close to the north shore of ::'lloira lake on lot 
10, concession XIII, Huntingdon township, the property of ::'l'Irs. Arthur 
Coe of l\Iacloc (8 in Figure 4). The principal data regarding these deposits 
are included in the followin g table. 

\\'id th Din1ension 
Vein Character of , ·c in of of Trend of yein Count ry rock 

vein ma.I cria.I CXf'a.vation 

East ve in . . Fluorspar and har ile. 6 lo 18 inches . 00 feet lonp; , :3 C-forlh 40 de- Hu fT-roloured 
fl.u orspar prc<lom i nan t lo 5 feel g'rCC~ west dolo1ni lu 

wide, 1 Lo 18 (111 a.gnctic) Pre earn brian 
feel cl ~ep 

\\'est vein . . Fluor,par , eale ite, and .( lo 18 inc-hes . ·10 feet long, 3 ~Orth -10 de- BufT-roloured 
barile. calcite abund- feel wide, .5 µ;ree~ west dolomite 
ant feel deep (m agnetic· ) Prcr:tm brian 

(37) South Reynolds 

A fluorspar-bearing vein t rending north 45 degrees west (magnetic) 
occurs on the South R ey nolds property (9 in Figure 4), lot 7, concession 
XIII, Huntingdon township, directl y north of the outlet of :.Ioira river into 
::\Ioira lake . The vein can be seen along the ho1.tom and faces of an opPn­
cut, 200 feet long, 2 to 6 feet \\"icle , and 20 feel deep , that has been excavated 
at right angles to the slope of the ledge of Palmozoic limestone that parallels 
the west shore of Moira lake in this locality. Throughout a considerable 
part of the length of the open-cut the dcpo8it consists of tlro parallel Yeim; 
ranging from a few inches to 18 inches in width and separated by lenses of 
limestone up to a foot or more in "·idth. In places along the northeast face 
of the pit subsidiary Ycins branch from the main vein, and fade out towards 
the north , a feat me that was also observed along the north side of the 
Noyes-Pen')' vein on the Kayes property. The material compm;ing the 
vein on the South Heynolds property, as in the case of most other deposits , 
consists chiefly of fluorspar with baritc and calcite as less abundant con­
stituents . The walls of the open-cut arc slickcnsidcd and striated in 
places and as in the case of the other deposits of the .\1oira Lake group, the 
strim arc almost horizontal. T\YO carloads of fiuorspar were shipped from 
this propcri.Y in 1917. 1 

1.\nn. Rept., Ont. Uureau of 'fines, vol. XX\'Tf, p. 138 (1918). 
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(38) R ogers 

The occurrence of a northwesterly-t rending fluorspar-bearing vein at 
the south end of lot 10, concess ion X I V, Huntingdon town ship , is of con­
siderable interest because t he vein at t his point lies directly on the con ­
t inuation of the Noyes-Perry ve in and hence affords evidence of t he contin­
uity of the Noyes-Perry vein from the Perry mine on the cast across t he 
Rogers' property (10 in Figure 4) to the Keen mine on the west (l l in 
Figure 4). Th e discovery of the vein at this poin t was made by D onald 
Henderson and Chesley Pitt of Mad oc about the year 1909, but ac:tual 
mining was first undertaken hy l\Iessn;. Gi llespie, Cross, and 'Vellington, 
in 1910. In t he following year Gillespie, Cross, and Wellington sold the 
property to l\Ir. L. L. Battle, from " ·horn it \YaS afte rwards purchased 
by the present own er , l\Tr. C. l\I. B omnan. l\Iining operations have been 
attempted on the Rogers' property at freque nt intervals during t he twelve 
years that have elapsed s in ee the ve in wa8 clisroverccl. but the greater part 
of the work on the deposit was performed during 1910, 1911, and 191-1-. 

The principal exc:avat ion on t he proper ty, an open-rut about 100 feet 
long an d from 5 to JO feet wide, was partl y filled " ·ith water at t he t ime 
the writer examin ed the property in the summer of ] 920, so that neither 
the depth of the pit nor the character or extent of t he vein present in the 
bottom of the pi t could be clrte rmined. Th e form of the opening indicated , 
however , that the vein material origin a lly presen t occuned as a len · abou t 
80 feet long a nd 8 feet " ·ide at its middle'. The on ly vein material seen 
on the property was a mass that stood above t he surfaee of t he water 
at t he northwest encl of the p it. Thi ::; had a \Yiclth of a bout ;) feet, and 
eonsisted mainly of green to honey-ye llow fiuorspar . The striIB on t he 
walls of t he pit arc almost hori:wntal. A t a point about -1-0 feet northwest 
of t he pit a vertical shaft said to be G!J feet deep has been sunk, from the 
bottom of whieh a crosscut has been driven to intersed the vein . It was 
reported to thr \\Titer, ho11·rver, that no Auorspar 11·as mined by way of 
t his crosscu t. The coun t ry rock rxposccl near the ve in and t he rock 
composin g the cl ump from tlw shaft a rr main ly thr buff-eolourecl Pre­
cambrian dolomite t hat ou tl'rops exte nsivrl)· elsewhere in the v ie in i t:r 
of t he north Rhore of l\foira lake. 

(39 ) J\.een 

The H uorspar deposits occuning on the Keen property (11 in Figure -1- ) , 
lot 9, eoncession X IV, Hunt ingdon town ship, arc especially interest ing 
because the prin eipal ve in contains a considerable propor t ion of brillia nt 
transparent er)·stals of fiu orspar up to -~ or 5 inches in diameter. L The 
discovery of the main vein on the property was made by l\Ir. K een , owner 
of t he lot, in t he latter part of t he summer of 1917, when deepeni ng t;,e 
out let of a spr ing. In the a utumn of 1917 1\Ir. Rin a ld o McConnell pur­
chased a lease of t he lot from Kern, and the following spring after sinking 
a pit 10 feet deep on the vein, sold his lease to a company known as Cana­
dian F luorite, Limited , t hat had been organi zed in Toronto for t he pmpose 
of purchasing a nd developing the property. The new company eo nt inuecl 
operations until April, 1919, when the mine was r lo ·eel clo,rn , and a ll 
equipment , with t he exception of t he shaft house, was rcmoYecl. 

' Walker, T. L. : ' 'Fluo"I"" from )f:tdoc-, Ontario"; .\m . )! in., yoJ. IV , pp . 95- 96 (1919). 
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Two occurrences of flu orspar a rc kn own to be present in t he terri tory 
in cluded in t he K een proper ty : (1) the main vein which is sit uated near 
t he nor th encl of the lot, and lies directly on the continuation of t he N oyes­
P eu y-Hogcrs ve in (F igure 4); a nd (2) a group of veinlets exposed in a 
small prospect p it situated near the southwest corner of t he lot. 

Jl1ai'n Y ein. Sin ce t he ma in ve in on t he E:c;:)n proper ty is not ex posed 
at t he surface and all t he mining operations performed on t he ve in 
were carri ed on underground from a single vert ical sha ft, which is 
now inaccessible , t he fo llo,ring descript ion of t he deposit is based for the 
m ost par t on a n examination of t he material exposed on the dumps ad­
joining t he shaft. The rock fragments oh. ·crvcd on t he dumps indicate 
t hat t he wall-roe k of t he ve in corn; ists partly of dark gre~', ha nded, impure 
Grenville limes tone, an d part ly of a da rk , fi ne-grained , metamorphosed, 
igneous int rusive of Precambri an age . Th e limestone in places con tain s 
dark phcnocryst-likc indusions whi ch on mieroscopic examination were 
found to he crystals of mir roclin c. The ha nds in t he limestone range from 
-.}2 inch to 1 in ch in wid th . Th e igneous rock when exami ned under the 
microscope was found to consist a lmost ent irely of blue green to pa le 
yellow amphibolc and plagioclase having t he optical propert ies of a ndcsin e, 
and has, t herefore, t he min eralogi cal compositi on of a di orite. Th e ve in 
material is said to have a width of 8 to 9 feet in the shaft a nd as in t he 
case of t he other deposits in the cli ;,trict consists rhiefl y of flu orspar , baritc, 
and calcite , but unlike a ny other kn own deposit, co ntain s on t he whole 
more call' itc t ha n flu orspar or ba rite. Th e flu orspar is either white, pa le 
11;recn , honcy-ye llo\\·, or rose-reel , an cl is eommonly transpa rcn t. The 
brillia nt r rystals of transparent flu orspar suitable fo r opt ical purposes 
occm as inclu sions in a grey, fib rous celest itc which is ev ident ly prese nt 
in the vein in masses of ronsiderahlc si ze, sin rc the broken fragments of 
t ho minera l in t hr clu mps were a foot or more in diamctrr . Thr baritc 
occurs par tly in se parate tabula r l'rystals and par t ly in dome-like aggregates 
of conccntrirally arranged tabul m. Thcc;c domes i;cncrally range from 
! in ch to l in ch in cliam.ct r r. The undergro und workings on t ho ma in 
vein consist of a ve r t ical shaft said to he G.5 feet deep a nd drifts a long 
t he vr in at a depth of .50 feet for 100 feet to t hr southeast, an d fo r 160 
feet tO\rards t hr nor thwest. At a poin t on t he 50-foot lrvc l, l.SO feet 
northwcHt of t he shaft , a \\·in zc \\' as startccl , ancl ha cl been sunk t o a depth 
of 16 feet on l\Ia rch 1:'5, 1919 1• No stopin g \\·as cl one on thr vein , but 
severa l carloads of fl uorspa r obta ined in t hr course of dcYclopment work 
were shipped from the property in 191 8. 

Southwest Y ein . Near the sout lrn·cst l'Ol'llcr of t ho K rr' n lot, t here is 
a shallow prospect pit about 12 foot long and from 2 to 6 feet wide and 3 
feet deep, in \\·hich three Huorspar-bearing veinlcts 6 inches in \Yid t h arc 
exposed . Two of t he ve inlcts li e a long the north wall of t he pit and strike 
nor th 80 degrees wost (magnetic) paralle l to t he structural trend of t he 
P rcram brian limestone wall-rork . The third vc inlet , which is poss ihl~r 
a bramh from tho other two veinlcts, ou terops abo ut 3 feet fa rther to t he 
south and t rends in a nor theast-southwest cli rcetion . The material 
composing t he vcinlcts consist s mainly of zones of minute crysta ls of 

1,\nn . R cpt., Ont. nurcau of ~l i1ws , YOI. XX\'Jll , pt. J , p. 156 (1919). 



66 

quartz overlain by pale green crystals of fluorspar ran ging from 1\ in ch 
t o over 1 in ch in diameter. The common crystal forms assumed by the 
fluorspar in this locality , as elsewhere in the district, are the cube and the 
octahedron, but in this occmTcn ce the oct ahedron is the dominant form. 

( 40) _\T orlh R eynolds 

1'\ear the southeast corn er of the north half of lot 8, concession XIV, 
Huntingdon town ship , and hen ce almost directly south of the shaft hou se 
on the adj acent lot to the cast (Keen property) an area of impure, grey, 
banded Precambrian limest one is exposed, in which t wo small deposits of 
fluorspar have been found (12 in Figure .J- ). The larger of the tn·o deposits 
is exposed in an east-"·est t rending pit 12 fee t long, 2 to 6 feet wide, and 
2 to 12 feet deep, and is a mass of the cavernous typ e about 10 feet long 
and ranging in width from 6 inches at it.· extremities to 5 feet at i ts middle. 
The solid par ts of the mass consist of white, massiYc fluorspar and calcite 
in which fragments of the grey limes tone \rail-rock are enclosed. The 
('l'ystallized parts of t he mass occur as a lining on the walls of the cavities 
and consist of honey-yellow erysta ls of nu orspar on " ·hich tabular crystals 
of bari te projecting edgewise from t he ea vi ty-1rnll a rc prese nt in places . 
The crysta ls of f\u orspar have the form of the cube modified by the octa­
hedron , and have a maximum diameter of about three-quarters of an in ch . 

The smaller of the t wo deposits is exposed in the bottom of a shallow 
trench situat ed about 75 feet to the northeast of t he larger mass . It 
C'Onsists of a vein or mass of material similar to that in the larger deposit, 
has a wid th of 1 to 2 fee t, and an exposed length of 3 feet . At t he t ime 
the \Hiter visited the property a few tons of fluorspar had been piled on 
a pla tform near the main pit. 

( 41 ) II u nli'nodon Township, Concession 14, L ot 11 

Aggregates of eakitc up to 5 feet in diameter , in \\·hich a sma ll pro­
portion of pale green flu orspar is included, a re exposed in some shallow 
prospect pits in grey erysta llinc limest one a t the north encl of this lot. 
The amoun t of ftu orspar present is scarce!)· sufficient t o warrant fur ther 
development " ·ork on the deposit. 

( 12) FJ ailey 

The cli scOVC'l')' of flu orspar on t he Bailey property ( l3 in Figure 4) is 
said to have been ma de about thirty-five :-·cars ago by Xicholas F le ming, 
own er of th e lot , \Yhile excan1,t ing the ec ll ar fo r a house, hu t no aitcn tion 
was paid to the discovery at that t ime, and it was not un t il 190.1, " ·hen 
t-lt cphen \\-ellington purchased a n opt ion on tho property, t hat mining 
operations " ·ere undertaken. In that year \\-cllin gt on sunk t he shaft to a 
depth of 14 fe et, and t ook out a carl oad of fluorspar in t he comse of t his 
operation , but t he following :-'cm· a ll o\\·ccl the opt ion to ex pire. In 1907 
\\'cllington renewed th e opt ion from \\' illia m Baile:-·, who mcan"·hilc had 
purchased t he lot from Flemin g, 1 bu t after takin g ou l a half carload of ore 

1. \ nn. R ept., Ont. Burea u of :'. f inoH, Y O!. X l \', pt. I, p. 106 (1905 ) . 
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agai n dro pped t he option. During t he years following t he opera1 iom; of 
Skphcn \Vcllington , numerous options were t aken on the property, but 
actual minin g was not resumed unt il late in 1916, wh en Yir . H. Hungerfo rd 
1.ook an option on behalf of 1 he Hungerfo rd Syndicate. This syndicate, 
after takin g out one carload of ore during t he early part of 1917, in 1918 
purchased t he minin g rights to the lot out right. \Yhcn t he writer exam in ed 
t he propert~' in t he su mmer of 1920 t here was a shaft on t he deposit 45 feet 
deep, from t he hottom of which a drift had been driven 35 feet to ,rnrcl s t he 
sout hwest. A sto pe had also been excavated fo r about 20 fo r t to t he north­
east of t he shaft. 

T he only outcrop of rock occurring near t he Bailey min e is a mass of 
fine, dense, gre0n andcsit c or clacite 50 feet in dia meter , sit uated abo ut 
1 00 fcci. cast of t he shaft, hut t he prcsen cc of fragmen ts of grey Precambrian 
limestone on t he cl ump adj oining t he shaft indi cates t hat limestone occ urs 
in t he und erground " ·orkin gs. The outcrop of anclesite or cl acitc had been 
fract ured and broken along its so ut hern margin and t he fractures and t he 
intcrspaccs bci. ween t he fragments fill ed with quartz and barite. Frag­
ments of the an cl csitc or cl acitc " ·ere also observed in masses of brecc ia in t he 
clu mp, but t he mat rix in t his case in cluded red fiuorspar , calcite, and min ute 
flakes of hiot itr, as well as barite and quartz. 

T he fiu orspar-bcaring mass occurring on t he B ailey property trends 
app roxi mately north 55 degrees east (magnetic) and dips steeply t o 
the south. The foot-\\·all of t he deposit is fair! )' well defined, Lrnt t he 
hanging-wall i;; most irr0gul ar and poorly defined. T he deposit as seen 
undergroun d consists of a zone of uandcd fl uorspar anrl barite from 6 inches 
1o 2 feet in wi dth ad jacent t o t he foot- wa ll , and of caverns sc parntccl b)' 
frag ments of wall -rock enclOf·iC'd in barite or fi uol'Rpar a nd ba rite elsewhere'. 
T he width of ihc mass ranges from 3 to 8 feet, hut t he maximum widt h of 
vC'in material actually p rcsC'nt- o\\·ing to t he presence of n umerous caverns 
- is considerably less t han 8 feet. In t he drift southwest of t he haft 
h0 neath t he Baile)' farmhouse, a large, open ca Yem was met in \Yhich stalac­
tites and stalagmites of bari t0 and flu ors par are said to have been p resen t. 
The fluorspar co ntain ed in t he deposit is mainly a pale green , or honey­
yC'llo"· variC'ly, but a fe w specimens were obscn ·ccl on t he clump whi ch \\·C'l"e 
rC'cl; the princ ipal form s of t he mineral arc t he cube an cl t he octahedron , 
but un li ke t lw flu orspar in most othe r deposits, t he octahedron is gC'ncrally 
dominant. T ho baritc contain ed in t he ore mass occurs part ly in a "·hite , 
mass iYc fo rm , partly as a yellow powder , but chiefly in wcll-dcvclopccl , 
white, or pale hlu C' , 1.abul a!' cryst als arnrn gcd 0it hcr irregularly, or in t he 
fo rm of do 111 cfi or column ·. Otlw r n1incrals composing t his deposit in 
addit ion to t he lmritc and fluorspar arc calcite , q uartz, and 1.etrahedritc. 

( 43) II ill 

A number of pit s and t renches have hccn excavated along t he outrrops 
of two small veins or vein-zo nC'R of flu orspar (14 in F igm c 4-) exposed on t he 
nor th slope or a ri dge of Prccamb!'ian lim eston e' situated a fc,y hundred feet 
;;outh of t he Canadian Nat ional R ailway station in :.\ ladoc village. T he 
fiuorspar occurs in t he excavat ions on the sout h depos it as a zone of two 
OJ" more parall el veinlets, \rh ich range from t inch to 2 in ches in "·idth , 
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a nd lie from 1 to 2 feet a part. The trend of t he ve in lets is approx imate!.\· 
north 35 degrees ,,·est (m agnetic); t he length of t he zone exposed is about 
75 feet. 

The othrr flu orspar deposit is exposed in a se ries of openings ly ing 
a bou t 75 feet to the north eas t of t he south group of pi ts a nd co nsists of one 
principal vein ha ying a maximum width of 2 feet a nd a n aYerage width of 
a pproxim ately 9 in ch<'s. Th e outcrop of this vein exhibits a peculi a r 
stru ctural feat ure in that it consists of a number of sect ions from 25 to 50 
feet in length h av ing an echelo n di stribution , but con nected oblique!>' at 
ih eir extremities. The echelon sections of th e Yein all irrncl 75 degrees easl 
of north (magnet ic), a nd lie parallel to lhc beclcl ing of the grey-band eel 
Crenvill e limestone \\·hich forms t he co un t ry rock a nd whi ch in this localih­
stancl s nea rl y vertical. The parts of i hr vein connecting the eehelo.11 
:-;ect ions obliqu ely t rend in a f'o ut heast e rl y direct ion so t hat the average 
t rend of the vc' in as a wholr is a pproxi n1alf'l.v rast-wrst (magnetic:) . Th e 
zigzag trend of t hi ::; Yei n e\·idently mres it s origin i o t hr s t rn ctu re of the 
(heiwill e limesto ne, the heclcling in whi ch a ffo rded a pl a ne of eaHy pnsting 
at a n angle of only a fe ,,. degree .~ fro111 th at of t he plan t' a long which the 
fract ure occu pied b.Y t hr Yc in would have clP\·clopcd h ad the st ru ct ure of 
(he eo u nt ry roe k been unifonn. 

The mat eri a l co mposin g the vei ns eo n ~ i s t s mainly of fluorspar , b uL 
incl ud es a co ns ide rable propo rtion of c:dcitc an d so me lm ritc. .\ few small 
agg rrgates of p,nite a rc a lso prrscnt. Th ese oceur pa rt I>· included in t h e 
fluonspar a nd part l>· r rst ing on the face's of the fl uor>' par er.n;ta ls . Th e 
flu orspar is an opaq ue , wh ite io honcy-yc ll o\\' nuiety. and occurs mai nJ ,,­
in well-cry ,.;falli,.,ccl zo nr,;, cnrrnst i11 g the " ·alls of raYities. The crystals 
arc a ll simil ar in form , C'o ns is( in g o f cubes modifi ed liy octahcd ra. The 
la rgest observed had a di a met er of ah<rnt 1t in ches. \\ 'hen the \niter 
examin ed tlw propert >' sc ,·c ral to ns of fluorspar h ad hern placed in pil e:-; 
ad jacen t to t he openings a long t he outcrop of t he veins. :\ lost of ihc 
fiuorspar crystals in these pil es were CO\'Cre cl \Yith a n ennustation of iron 
oxide , indi cat ing that a err( n in a moun t of su pcr fi cia l oxidation h ad occu 1Tctl 
in the veins. 

( ,)1 ) Jf cl/my 

Thr :\ fe li ro» prope r!>' ( I r, in Figure-+) co mprises part of the \\'esl half 
of lot 2, con cessio n I\", :\focloc to ,,·nship. :\lining operations we re co 111-
rn e nred in t hi s localit \' in 19 16 bv :\Ir . C'. H. Hoss and 11·cre co ntinu ed at 
int rrva ls during Hll7 ·and the eai:l y part of 1918 b>' '.\fr. Ross as manager , 
for a eo mpa n>' kno wn as :1\Iinern l Produ cts, Limi ted , \Yhi eh in the mca ntim r 
hacl been o rganized to take OYe r the prope rt,\'. Sinec' 191 8 the min e has 
been idle. ScYcral hundred tons of fiuorspa r are said to h:n-c been ship ped 
from t he proprrt» during the period of its operation. 

The depos it from whi ch t he fluo rspa r produ ced from the :\fcl lroy 
property h as brcn obtain ed consists of a northweste rl,Y-tTcncling ve in t hat , 
as is shown in Figure 4, lies direct!>' on t he continuation of the Noyes­
P erry-1\cc n vein . The Ye in (See Figure 10) is exposed a lmo,;t co ntinu ousi>· 
in pits and tren ches across the soutlrn·est corner of t he lot, but t hroughout 
the greate r pa r t of this distance t he Ye in mate rial is onl.v a few inches wirle, 
so that t he m ost of t he fluorspar has been obtained from a sin gle lens 
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approximate ! ~· 70 fret in lengt h . The flu orspar m1s removed from this 
lC'n s partly by 1n C'ans of an open-cut and part ly h.v means of a verti cal shaft 
60 feet deep. \rh en the writer examinC'd t he property in Jul~', 1920, t he 
shaft \\"aS in aecessible, hut the n in is said to have a width of 2 feet in its 
bottom. The prin cipal data regarding t he character of the deposit and t he 
a moun t of deve lopment work pcrfonn cd a long it s outcrop arc indicated in 
the follo\\"ing tab!C'. 

Exra.Ya.t ion C'hamctcr of ve in \\"i d t h of vein 
Dim e ns ions 

of 
CX('a.vat ion 

-- -----------------------·!--------!--------

. \cli l C\o. I . ~r ere\.,· a. fnu· t un• , no vein 111 :d C' ri al .. 
ob:o;c rv0d 

. 40 feet long 

200 to 100 fee l Chil'fl,· fluorite , 'on1e barite . 2 to G inc-li es . 2 to G feet "·ide, l 
t o 8 feet d eep :-:o ut h ea:-: t of 

, h,.ft :\o. l 

100 to SO feet 1«>uth- .\ II o re rc m o,·ecl. but a pp:trcntly "'hort :\ot obse rved. lo 4 feet ll"id<', 
and 2:3 feel deep ea't of ' lrnf t :-\o. le ns or ig inall y present 

I 

80 to ·10 fe<'t "''uth- \\"t,st \\"all \\"el l ci l' fined , , -e in n11dt'r ial G in C' hes . Tren c-11 4 feet deep 
l'ast of shaft flu orspar 

40 feet 'out hca't of i.t'ns of flu orspar ll"it 11 ho r'c of ll":tll-roc k T otal ll"!d t h of 2 lo lO feet ll"icle 
~ haft ::\o. I to 20 in ('Cnt re ,·cin material :~ 
feet no rth ll"Csl of feet 
s haft .'\o. I 

20 to21ijfl'Ct nort h- .\ sc ri t's of pih, ll"t's t m dl of \"l'in ll"ell .'\owherc n1 orc Pi ts 2 to 25 feet 
in t· hes d ee p and 1 to G 

feet wid e 
l':tsl of s ha ft .'\o . cll'fined than G 
l wWc 

:' l1 af1 .'\o. 2. 

( 1,5) L ee J unior 

Three flu orspar-bcaring veins, from one of which three carloads of 
fluorspar a rc said to haYc been shipped by Min eral ProduC'to;, Limited , in 
l!)J 7, occur on lot 2, concession III , l\f adoe town ship (16 in Figme 4), the 
property of l\Ir. George Lee, jun. The prin cipa l data, regarding t hese 
cleposito; a,rn included in the follo"·ing; ta,blc. 

Ko. 
of 

YPin 1 

·) 

( ' li: crnde r of ,·e in 
\\"id th 

of 
Y<'in 11 1atc1ial 

lhritc and fluo rspa r. 6 ind1t's . 
barite pn'do111inant 

111 tcrla111in:tlf'd barite G to 18 in<'ill':-: 
and fluorite 

\Yhitt\ to pale grC'L\11, Xot ob:o;C'JTC'd , :-;a id 

I 
111a"i \"l' flu<m•par to h e I to 2 feet 

wide 

T rend of ,-e in 
])imcn :-: ion:-; 

of 
excavation 

.'\orlh 50 deg ret's ll't'st :3 feet long , 2 feel ll'ide , 
(magnetie ) 2 feet d eep 

Xo rt h 45 deg rees \\'Cs ( -10 feet long , I to 3 feet 
(1n agncli<' ) ll'ide , I to :3 feet deep 

.'\ o r t h .)0 degree' \\'Csl [.).)feet long, 2 lo 5 feet 
(maµ;nct ic ) wide , .j to _t .j feet 

dt:'C'p 

i \ 'c in :;; numbered in order of their () ('('llfrl'lltC rrom l':t~l to \\'('~t. 
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( 46) McBeath 

A northwesterly-trending vein of fluorspar and baritc about 1 foot in 
width is exposed in a trench near the south boundary of the east half of 
lot 3, concession III , l\Iadoc township, the property of l\Ir. D. McBeath 
(17 in Figme 4). ]'\ o fluorspar has been mined from this deposit, hO\YCVer , 
a nd it is of interest chiefly because it lies almost directly on the continuation 
of the l\fcllroy vein and is the most northern known occurrence of fluorspar 
belonging to the Moira Lake group. 

Lee-Miller Group 

( 47 ) H errington, Hunt ingdon Township, Concession XI I, Lot 2 

A narrow vein having an average t rend of north 30 degrees wes t 
(magnetic) is exposed on this property (20 in Figure 4) . The prin cipal 
feature of interest with regard to t he deposit is the manner in TI·hich t he 
vein is offset at interYals towards the left, so that the various parts have 
an echelon distribution. Thi s peculiar feature appears to be related in 
its origin to the fact that the average trend of the vein is almost but not 
quite at right angles to the strike of the grey, banded, Precambrian lime­
stone that forms the \Yall-rock of the deposit ; and that this rock fractures 
more readily at right angles to, rather than obliquely to, i ts strike; con c­
quently, parts of the vein trend at right angles to the strike of the limestone, 
whereas the intervening parts trend obliquely. The most important data 
regarding the deposit arc included in the following tab le . 

Excavation:-: 
nurn be red 

from CharaC'!e r of ,·ein Widih of vein Din1('11:-; ions of excavation 
nort h to 

south 

1 Calcite rhie rly ... . G to lO in r he8. ... . . . . 5 feet long, 3 feet w ide, 3 feet 
d eep 

2 Calc ite and nuorile , calc ite l to 18 inr he:;. ... .. . . .. . LOO feel long, 2 lo-! feet wid e, 
prcdo1ninant 1 to 10 feet deep 

3 Calc ite and fluorite, C'ctlc ile l to 2 feel wide ... . .. .... 50 fee t long, 3 lo G feet wide , 
prcdon 1inan L 2 lo LO fee t d eep 

4 C"aki te and fluorite, calcite 6 inche; lo 2i feet. . . ... . l20 feel long , 2 to G feet wide , 
prC'dom in ant 1 Lo 4. feet deep 

( 48) L ee Senior 

A number of fluorspar-bcarinp; veins have been di scovered on the cast 
half of lot 1, concession I , Madoc to\\·nship (18 in Figure 4), by ::.Ir. George 
Lee, sen. , to whom the property belongs. The most impor tant of these 
occunenccs is the No. 5 vein that outcrops close to the " ·est boundary 
of the property and extends diagonally across the half lot. line into the 
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territory belonging to t he Wallbridge es tate (8ee Figure 11). About 800 
tons of ftuorspar arc said to have been min ed from this deposit in 1918 
by I-I. L. Osborne who worked t he ve in under lease during the greater part 
of that year. The deposit consisted of a lenticular mass of fragmental 
or "gravel" fluorspar , 90 feet in length and 8 feet wide at its middle. The 
fl uorspar was mined from the lens chiefly by way of a vertical shaft 60 
feet deep, from the bottom of which drifts were driven along the vein for 
30 feet towards the north and 60 feet towards the south. These workings 
were in accessible when the writer cxami.nccl the property in 1920, bu t the 
vein is said to have a width of 2 feet on the bottom of t he shaft. The 
prin cipa l data regardin g the various vein s on the Lee Senior property arc 
incluclccl in the fo llowin g tab le. 

-:\o. 
of C hanwle r of vein \\'id th of vei n 

Ycin1 material 

2 F lnorile and barile, 3 lo 12 indws. 
eh iefl y fluorite. 
'l'wo parallel ,·c i n~ 
in plarl'S 

Trend of ve in 
Dim ension:-; 

of 
excavation 

-:\or! h 50 d eg rees west 80 feet long, 2 to 6 feet 
(magnet ic ) wide , 2 to 10 feel deep 

\'ariable, nor t h -!O lo A ser ies of pit s ex lendi ng 
north G.5 degree::; \\·c:-;t 250 feet along; , ·c in, 2 to 
(m agnetic·) 6 feet '"ide, l to 8 feet 

deep 

3 M,ksi vc fl ucr,par. . 6 inchc•s Io 2 feel. 'forth 35 degrees wesl :350 feel Joni! , G inehes to 
(m aµ; netie ) 10 f Pel wick , and 10 

feet d ee p 

4 Chiefly ha rite and 4 to 12 inches .. ... . . North 30 cleµ;rc0,; wc,;1 70 feet long, :l to 8 fed 
calcite (rn agnetie) wid e, 20 to 25 feet deep 

5 \\'bite to l1oncy-;1·el- 2) to 8 feet. 
low fluor:-;pa.r, bar-
ile , and caleitc, 
ehiefly gra ,· ~ 1 
fluor;:;par 

N orlh 40 degrees \\'OSI Open pit rn feet long and 
(magnetic) 10 feet wid e, shaft said 

lo be GO fceL d eep nea r 
south encl; drifts 30 
feel lo south a nd 60 
feet to nort h al bollorn 
of sh aft 

( 49) 11' allbriclge 

There arc two flu orspar-bearing veins known to he present on t he 
\ra llhriclge property (19 in Figure 4) whirh for the pmposc of description 
may be design ated the north and south veins, respectively (See Figure 11). 
Of these, the south vein is the contin uation of the No. 5 vein on t he Lee 
property and the north vein the continuation of t he ve in on t he adjacent 
(Herrington ) lot to the north . These deposits were discovered b)' J\ifr. 
C. J\IL Wallbridgc during the summers of 1918 ancl 1919 while prospecting 

IYcins numbered in order of thei r oteu rrcnre from e:is l to west. 
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Scale of' Feel 

Legend 

~ 
~ 

Palceozo1·c /J'rneslone 
(Black R1.ver IOr1not10nJ 

B 
Fluorspar- be~1rmg vein 

(observed) 

E3 
Fluorspar-bear1"ng vetn 

(assumed) 

EJ 
P/ts and trenches 

8 
Prospect pits 

~ 
Mine dumf;s 

'"j0 1041 150 zoo c.'50 

Figure 11. Flu01·spar-bearing veins, lots 1 and 2, con. I , l\Iadoc tp., Hastings co., Ont. 
91141-6 
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for the continuation of t he Lee vein. Three hundred a nd eighty tons of 
fluorspar were shipped from the property in 19181• The principal data 
regarding the deposits are included in the following table. 

ExC'n.va.tion 

8011/h V ein: 

Character of 
ve in 

\Yid th 
of 

vein ln atcrial 
"I'rcncl of ve in 

Dirn0nsion8 
of 

excavat ion 

Trenf'h b0t ween :-\o. l Fluorsp:ir and (i lo 18 inches . .'\ortl 1 40 tlf'- 12.5 feet long. 2 lo 6 
shaft and h alf lol line barile gr0es west feel, wide, ·l lo LO 

(ni: •gn0I if' ) feet deep 
Prosp0f'I pit adjoining half Fluor,;par and 2 ,·0inlels 6 inch- 5 feel long, + feet 

lot line lo 'out It of 111 ain bar ite e8 wide wide, 3 feel deep 
YC in. 

:-\o. l shaft. . "Gra\'el" fluor- Ii feel. 
spar forming 
n1a.trix around 
fragments of 
P a l:.cozoir 

.'\ orth -LO deµ;rees .55 fed deep 
w0st (n1agnel-
ic ) 

lim c~tonc 
Korth l'cin: 

Treneh -10 feet south of .'\o. 2 veins: one on \\'i d th of main ... 
2 :::d 1al'L the <'Ont inua- vein not dc!cr­

lion of the mined, w idth 
nrn.in vein and of vein to ,,-est 
one 75 feet of main , ·ein 
wC'st of main 6 inehe:-) 
YCin 

l lo 3 feet wide, 2 lo 
5 ket d ee p 

Ko. 2 ,-haft..... Fluo rspm-, ba1·- 5 lo G feet of Norlh ~Odeg rees 2.5 feel deep 
itc\ and C'alC'itC' brcceia on wc:-:;t ( rnaµ;nct-

wesl, l lo 2 ie ) 
feet of ore Oil 
east. Total 
w idt h 7 fe0I 

Opening Oil parall e l Yei n 5 Fluors1m1·, bar- 5 f0et of b rer..-ia ......... . . . . 12 feel deep 
feel west. of .'\o. 2 s haft ite , and eal- on west, 2 feel 

f'itc, form ing of ra\·crnous 
1nat rix of l)J'Cf'- ore on cast. 
eia in part Total wid I h 7 

feet 
Pi t ;rncl l rc nc-!1 1:30 feet Gn"·ef, rluor-·1 ~ f0cl 11·id e in North:lQclPgrces Pi t, 15 feet long, -I 

north of s haft .'.'\o. 2 i<pa r , and brer- pit, ,·einlet ·I we"t (maµ;net- feel wick , L.5 feet 
('iu inr· hcs wide in iC' ) d eep . TrenC'lt .;.; 

l reneh :)O f0ct feet long 
from pit 

Pit 240 f('el north of shaft Chiefh· b 1weia . \ 'e inlets l 10 (i :\orth:JOclf'g:rees 20 feet long , 2 feet 
='Jo. 2 ~ inl'lics wid0 . west ( m agnet- wide, LO fc0t d eep 

breeeia .5 feel ie ) 
wid <' 

(50) Herrington, Jlfadoc Township, Concession I , W est llalf Lot 2 
Tlw flu orspar-bcarinµ; ve in oerurring in this locality is the northern 

continu ation of the north vein on Lhc \\'a llbridge property (8ee Figure 11) . 
The outcrop of the Ycin at the point where a pit has been sunk \Yas over­
lain by a solid mass of limestone 5 feet thic k a nd at least 25 feet in diameter, 
" ·hiC'h appeared at the sur face to be in place, bu t " ·hich , on examination 
of the pit faces, ean be seen to be underlain hy 2 to 3 feet of glacial drift, 
an d has, therefore, been transported into its present position by glacial 
action. When the \1TitC'r last visi ted the prnpcrty in September, 1920, 
a vein o f' "gravel" fluorspar 6 feet wide "·as exposed in the bottom of the 
pit which at that t ime was 12 feet long, 8 feet wide, and 20 feet deep. 

(51) Jfadoc Town ship, Concession II, Lot 1, TVest Ilalf 
Ycinlcts of fluorspar and baritc a few inches wide arc said to occur 

m this lot. They \rcre not seen by the \vritcr. 
-,-_Inn . llcpt., Olll. Bureau of :ll inc•. ml. XX\'! r, pt. I (1918). 
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( 52) Stewart 

A nor tlmesterly-tren cling Ye in of barite an d fluorspa r 4 inches in 
\rid th is exposed in a t reneh a nd prospect pit in Palmozoic limestone near 
the nor theast corner of lot 2, co ncession I , l\Iadoc town ship (21 in Figure 4), 
t he min ing rights to whi eh belong to :i\'fr. D. E. K. Ste1rnrt of :'.\facloc. 
T he prin C' ipal poin t of in terest \r ith rega rd to this deposit is the presence 
of a small proportion of t he minerals cha lcopyrite and malachite in th e vei11 . 

(53) Jliadoc Townshl7), Concession II , Lot 3 

Yei11lets of fiu orspar a nd its associated m i11ernls up to .') inches are 
repor ted to occur in the \rest half of this lot. They we re not examined 
by the writer . 

( 54) Ponton 

The cl isC'overy of fiuorspar in t h is local ity (22 in Figure -1) was made 
by l\Ir. U. l\l. Ponton, in 1917. The deposit (8ee Figure 12) consists of a 
north11·esterly-trending vein from l inrh to 2t feet in wid th , which is 
exposed for over -JOO feet in the bottoms of a series of pi ts up to IGO feet 
long a ncl 20 feet deep . F om carloads of fiu orspar were shipped from 
the property in 1919. 

(55) l\Iiller 

The n in s occurring in this property (2-! in Figure .J- ) 11·erc disc:oYered 
by ::\Ir. C. ::\1. 1\-allbriclge in the sprin g of 1917 and were worked by him 
during t he summer of 1917 a nd t he \r inter of 1917-1918. In the sprin g 
of 1918 Wa llbr iclge sold the proper ty to ::\Ir. H . L. Osborne 11·ho continued 
operations during the fo llowin g summer and fo r a short period during the 
sprin g of 1919. Sin ce 1919 the proper ty has been idle. 

There arc t wo fiu orspa r vein s on the proper ty (Figure 12 an d 
Plate IV B) which for the purpose of i:efcrence may be des ignated t he 
east a nd west vein s rcspeetive ly. The principa l data regarding t hese 
deposits arc included in the fo llowin g table. 

Ex<'avat ion 

:--haf1 . 

C'haraeler 
of vein 

\\' idl h 
of 

vein rn ater ial 
Trend of vein 

})im0n:·dons 
of 

<'X<':t va.t ions 

Fluorspar , b,;ri te, 10 in<"lll'o< to :l feet . ::\o rth 25 d<'gree,.; :JOO feel long, l to 5 
and calc ite wc,;l (111 ag1wtiC" ) feet \\"icle, 3 to 10 

. Fluor5par, bar ile, 3 feel :ti surf are lo 
and calcite (j inC"h es at bot­

tom 

__ f<;>et d~ep 
. ............. . ,., !eel oeep 

l' il no rt Ii of "hafl ..... F luorspar. ba r ite. 18 i1w he,.; lo 4 feel. . 
:ind calr- i le ' ba r-
j tc fibrous' jn 

1:io feel long, l lo 5 
feet wicl<', :; to LO 
feel clc0p 

91141-u: 

pa r t) 

H oney-yellow 
ft uor,.;par 

2 parall el veins l ::\ ort h 40 degree,; 7'1 feel long, l to 5 
to 2 feet apart . \\"Col (magnet iC" ) feet w ide, 2 lo 20 
Tobi ""id th 3 feel deep 
inches lo 9 inch-
e,.; 



_
i
_

_
L

 
_

J
_

 
_

_
L

_
_

 
_

_
_

J_
_

 
_

_
_

_
l_

_
 

'-
-

_
J
_

 
_

L
_

 
_

_
_

]_
_

 
_

_
l_

_
_

 

_
c
:_

,_
 
~
 _
,
_
_
_
~
 -1

=
-

L 
_

L
_

 
-.

.L
_

_
J_

 
_

L
-
-

_
J
_

 
_

L
_

_
j_

_
 
_

[
_

_
 

_
_

l_
_

_
 

_
L

_
 

·
_

i_
 
_

l
_

 
I 

I 
_

l_
_

_
 

1.,'
I' 

-
-
'
-
-

-
L

:
 
=

 
_

_
_

L
_

_
_

1
_

 
o' 

_
l_

_
 
_

l
_

 
_

L
_

_
 
_

L
_

 
" 

_
_

L
_

 
_

J
_

 
_

_
L

_
 

J_
 

G
eo

lo
g1

ca
l 

S
u

rv
e
y

, C
a

n
a

d
a

 
-
L

-
_

d
_

_
 

L
e

g
e
n

d
 

~
 

P
a
l
~
o
z
o
1
c
 l

tm
e
st

.o
n

e
 

( 8
/i

/c
l<

 R
iv

e
r 

ro
rm

a
ti

o
n)

 

t::
;J

 
/'

/u
o

rs
p

a
r-

b
ea

r1
n

t 
ve

in
 

(o
b

s
er

ve
d)

 

B
 

P
it

s 
an

<
/ 

tr
e
n

c
h

e
s 

D
 

P
ro

sp
e
c
t 

pi
t.

s 

F
ig

ur
e 

12
. 

F
lu

or
sp

ar
-b

ea
ri

ng
 v

ei
n

s, 
lo

ts
 3

 a
nd

 4
, 

co
n.

 I
, 

M
ad

oc
 t

p.
, 

H
as

ti
ng

s 
co

., 
O

nt
. 

-1
 

O
> 



77 

( 56) ffilliam R eynolds ( M adoc Township, Concession I , Lot 5) 

A northwesterly-trending vein consisting of grey to green fluorspar and 
<:alcitc was discovered on this property (23 in Fi12;urc 4) by Donald Hender­
son and James O' Reilly during the summer of 1920. A shaft 20 feet deep 
and two pits situated 70 and 140 feet respectively to the northwest of the 
shaft have been excavated on the vein. The total width of vein material ex­
posed in these openings ranges from 18 inches to 2 feet. 

(57) Rooks 

The fl uorspar-bcaring vein occurring on this property (26 in Figure 4) 
was opened up by James O'Ji,cilly cl uring the summers of 1916 and 1917. 
Several carloads of ore were shipped from the property by O'Hcilly as a 
result of these operations. 

The vein outcrops close to a northward-facing escarpment and like the 
other fluorspar-bcaring veins of the Lee-Miller group trends in a north­
westerly direction (north 45 degrees west magnetic). \\'hen the writer 
visited the property in August , J 920, the vein had been mined away to a 
depth of 2 to 20 feet for over 300 feet along its outcrop. The bottom of the 
excavation was hidden by debris, hut judging from the width of the excava­
tion from which the vein material had hcen removed , the vein had a width 
ranging from 6 inches lo 2~ feet. 

{58) Plain 

~car the norih encl of .Jarvis lake on lot 9, concession I, :\Iadoc town­
ship (27 in Figure 4), prospect pits have been sunk along the outcrop of a 
vein let of tiuorspar and barite that intersects the reel granite exposed in this 
part of Madoc district. This veinlct, so far as k nown , is the most northerly 
occ urrence of fluorspar belonging to the Lee--;\Jiller group. 

(59) Madoc Township, Concession IV, Lot 14 

A pit 8 feet long, 3 feet wide, and 3 feet deep has been excavated in 
granite at a point about 150 feet north of the road that crosses this lot 
longitudinal!)·. Basal P alaeozoic sanely limestone outcrops about 50 feet 
away. Near the north encl of the pit there is a lens of granular \\'hite 
fluorspar ahout 3 feet long and 1 foot wide, trending north 15 degrees west 
magnetic . Beyond t he lens there is a faintly marked fracture in the granite 
continuing for a few feet. Some irregular aggregates of fluorspar occur at 
the north end of the pit about J foot from the lens. A pile of about 200 
pounds of fluorspar lay near the pit at the time it was examined by the 
writer in June, 1925. Except for its elongated form and t he poorly defined 
fracture on its continuation the occurrnncc of this deposit as a local mass in 
the granite directly below its contact with the overlying Palmozoic suggests 
that the fluorspar may be an aggregate deposited from the Pal::Por.oic 
limestone without continuation at depth. 
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(60-61 ) Monteagle Township 

R eference 

EllsworLh, II. \" .: Geo!. Surv ., Canada, Flum. llept. 1923, pt. C I , p. 18. 
The occunence of dark purple flu orspar in pegrnatite dykes at the 

\V ooclcox fe ld spar property, lot 17, concession YITI , and at t he :\IacDonalcl 
feldspar mine, lots 18 and J9 , concession VII, J\Ionteagle township , Hast­
ings connty, is rccorclccl by H. Y. Ellsworth . The proportion of the 
mineral present i::; too small to be valuable even as a by-product in minin g 
the feldspar. 

RE1YFREW , FRO.YTK Y AC, JI.YD CA RLETO.Y COUNTI ES 

Fl uorspar is reportC'cl to oc<.: ur in one or more' local it ies in these co unties, 
but not in deposits of commercial exte nt. The prin cipal infonnat-ion 
reganling each deposit is in cluded in t he fo llo\\·inl! table. 

--=-1---T-~_o_"_a_l_i 1_0_' __ 
1 
__ c_·1_" _11_·a_r·_tc_r_o_f_c._lc_p_o_s_i l __ 

1
_._·\_s,_-·o_c_i,_1t_c_d_1_·<_>c_k_.

1 
___ R cf c rencc 

}~ I:JXFl~I~ \\ . COL.X'l'Y 

(62 ) I I n purple grain~ as ac·c·c:-.:sory s.Ycnitc pcgrnatitc . 
111 in era I in rorundun1 de-
posits 

Barlow,.\. E.: "('or-
undum": C:eol. 
~urv., C'anada, 
:lfcrn. 57 , p. 11-l 
(l al:i ) 

(63 ) Rm;s town,;hi p .. Purple, di :--;:--ern inated grains Cry~tal linc li me- ;'Ceology of Can­
ada, 1863" , p. -163 

(G.+ ) 

(G5) 

(6G) 

Fno.'\'l'EN".\C 
COl'.'i 'l'Y 

as:-:.oC' iated with green apa- stone 
t it e 

0:-;o to,,-n:'hip, eon- Green ('l'~';stals on barite in Brown dolomitic 
<·c"ion I , lot 25 parallel ,·e ins of b,uite a nd lim estone 

f'a lcite 

Spence, H . ~.: 
·'Barium and 
Strontium in Can­
ada" ; 111 in<',; 
Branch , 1922, p . 2 l 

J\. ing::-;lon town:-,li ip, :\l ong wall of north we8tcrly Flat-ly ing Ordovi- Baker, "i\LB.; " The 
c·onee:-;:-;io i 1 \· , lot trending ve in of baritc 2 to rian tirn c:-; tonc Geology of l \:ing-
17 4 feet ,,-idc ston and Vie in­

ity"; Ont. Bureau 
of JVfi ncs, Ann. 
Rcpt. , vol. 25, pt. 
3, pp. 33-3-± (191 6) 

C~\ltL8'l'OS COlJ~-'1'1.' 

Fit ;1, roy township, I n ,·ein of cal<·i to c·arry ing Cry:;tallino lin"l C'- \\"il son, ~I.E .: 11 ~ \.rn-
r·o1H·P~sion \ ' I , lot gale n: ~. not abun dant ~tone, grani te, a.nd pr ior-Qu yon 
22, I\:ingdon dioritc Arca"; GC'ol.~urv. , 
mine Canad a, Mcm. 

136, p. 96 (1924) 

(67 ) Bastard to"·nship, \ "e inlch up to 1i inches \l' idc C:mnite .. \\'il son, M . E.: un­
published notes ('On<·c:-;sion I , lot and a few feet long 

28, .J. Bulg<' r 
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QUEBF.C 

N umerous occuncnces of flu orspar in Quebec arc ment ioned in the 
reports of t he Geological Survey, but so far as knom1 t hese are merely 
min eral localit ies and not deposits of commercial importance. The 
principal informat ion given regarding each occurrence is included in t he 
fo llowin g table. 

Locality C haracter of deposit Associated rock Ilefe rencc 

Annrnr COUK'l'Y 

(1) P rc issac tp. 

(2) 

(3) 

Range X, H eigh t Associated w ith molybdcn- Gran ite dyke ....... \ \' ilson, M. E.: Geo!. 
of Land pro- ite, nat ive b ismuth, bis- Surv., Canada, 
pe rty m uthi nite, be ryl, garnet, Sum . Rep~. il12v, 

and n1usc0Yitc in pcg1na- p. 207 
t ite 

PON'l'I AC COUNTY 

Onslow lp. 
Range Ill , lot 13. P antllel Ye ins of ba r·i te and a Beek mantown clolo- \ \'i lson, 111. E.: "Arn­

small propo rtio n of fluo r- mite on south . prior-Quyon 
spar, total w idth 5 feet Syenite on north Arca"; Gcol. Surv., 

Canada, lllcm .136, 
p . 115 

Range VII, lot 9 .. Pu rple fl uorspar assoC'iatcd Quartz syenilc ...... \ \' ilson, \1. E. : "Arn-

JltTL I~ COUNTY 

!Tull tp. 

w ith molybdenite, pyrite. prior-Quyon 
pyrrhot itc, cl«. Arca"; Ccol.Rurv., 

Canada, :'.lcm .136, 
p. 66 

(-! ) Hnngc X, loL 1<1 .. In apaLitc deposit. . .... Metamorphi c pyrox- H a rri ngto n, B. J. : 

(
_, 
DJ 

(6) 

(7) 

cnitc Geo!. Su rv., Can­
ada, Rcpt. of P rog. 
1877- 78, p . 16 

Hange X, lot ; 

\\'akc(icld tp. 

G reen fl uo rspar in north- l' rystalline l ime­
"·estcrly i. rcnd inµ; Ycin of stone 
bar ite up lo :J feet "· ide 

Range \ 'II , lot ~5. 1\ ssociatcd w it h fe ldspar , Pegmatitc dyke .. 
large do!-Leduc tourmaline, a nd 

ite 

] >APJNE:\U COUNTY 
Templeton tp . 

R ange I , lot 15 .. . Specimen ... ........ . .. . . . 

"Geology of Can­
ada, 1863", p. 20; 
Ye nnor, II. C.: 
Gcol. Sun'., Can­
ada, Rcpt. of Prog. 
1873--!, p. 1-15 

. de Schm id, I-I . S.: 
"Mica"; J\ l ines 
Branch, D ept. of 
J\li nes, 19 12, p. 199 

!Ioffmann , G . C .: 
C: col. Surv., Can­
ada, Ann . Hcpt., 
vol. I\', pt. ..\, 
p. ·19 1891 



Locality 

PAPINEAU COUN'l'Y ­
Con. 

Templeton tp.- Con. 

81 

C haracter of deposit Associated rock Reference 

(8) Range 5, lot 1, Sea-green rluorspar associat- Crystall ine lime- Vcnnor, H.G.: Gcol. 
Haycock mine cd with hemat ite stone 8urv., Canada, 

R ept . of J'rog . 
1873- 74, p. 145 

(9) Range XII, lot 12, In apatite deposit. :llctamorphic pyrox- H a rrington, B. J.: 

(LO) 

(11 ) 

(12J 

·rrusty pit cnite Gcol. Surv., Can­
ada, Ann. Hcpt. 
1877- 78, pt. G, 
p. 16 

East Portland tp. 
Hangc VII, lot 22, In apat ite depos it . .... .. ... . :\l etamorphic pyrox-Osann, A .: C:col. 

North Stmminc enitc Sun· ., Canada, 
1\ nn. H.cpt., vol. 
xn, pt . o, p . 38 
(1902) 

Derry tp . 
lbngc IX. lot 1 .. ~pecimcn. 

\ "il leneuvc tp. 
llangc 1, lot 3l. .. In pcgmatitc dyke . .. .. . Garnet ~nci ss .... 

HofTmann, G . C.: 
C:col. 8u tT ., Can­
ada, Ann. Hcpt . , 
vnl. X\r, pt. .,\ , 
p. 436 (1907) 

de Srhm id , H. S. : 
":llica"; ,\li nes 
Bran ch, Dept. of 
J\l incs, 1912 , p. 187 

1- ------ --1--------------1---------- --------

. \H GE1'TEUIL cou~· Ty 

C:rcnvillc tp. 
(.13) A uµ;mcntation . Purple a nd winc-rolourcd :l lct.amorphic pyrox- Harrington, 13 . .J .. 

(14) 

JACQUES C ,\ll'rrnll 
COUKTY 

Mount lloyal. 
Montreal 

RounLLE COG1'TY 

(15) 8t. Hilaire .. . .. . 

QUEBEC COUNTY 

flu orspa r assoc-iatcd with cn itc Ucol. Su n -., Can-
pyroxcnc, apatite, sphcne. ada , llept. of Prog. 
orthoclasc, tourmal ine , and 1877- 78 , pt. G. 
calcite p. 16 

8mall vein of purple nuor- Grev foss ilfc rou s 
spar Ii ,;1cstonc 

"G0oloµ;y of Can­
ad a, 1863", p. 463 

In coa rse r parts of acgc ri te- .... . .. . ........... . 0' I'\ ci II, J . .J.: G col. 
augite dykes ~u rv., Canada., 

Jlf e111. 43, p. 5-1 

(16 ) Quclice city, 
citad el 

near Deep purple rluorsp•ir with ! ~lack slate . . .. .. . . 11 Ccology of ~a.n­
ae.la, 1863", p. 463 

(17) lhie Rt. Paul 
J\[urray Hay 

cak itc in veins cutting 
black slates near citadel 

and Green fluorspar in Ye ins of Potsdam sands tone. 
calcite a nd galena 

" C: colop;y of Can­
ada, 1863", p. 463 
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?\El\' BH UNS \VI C'K AND N" O\".\. RC' OTIA 

F luorspar is reportecl t o occ: ur in pegmal ite a nd in vei ns of harite, 
calcite , a nd ot her minera ls in numero us locali ties in t hese provin ces, h ut so 
far as k11 0 \Yll t he proport ion of i hc min eral present in the deposits is too 
,;mall to be im port ant cYcn as a by-produ ct. T he most important info nna­
t ion regard inµ; each occurrence is in clucl ecl in t he foll owin g table. 

-I 
\ I ) 

(2) 

Loc:tli ty 

:-;" t ton pa r ish 
Jian·ey s t:it ion . 

Listcr1s lllil l:; . 

:-;t. C:eorge parish 
13) Frye island . 

~T . . JOJL'\" ( 'O L",'\TY 

:--lirnond s par ish 
\·I ) Indiantow n . 

C harader of dcpos i L Associated ro<"k Refe rence 

[n s 111 all Ye ins ...... .. ... . . Fc ld spath ic ro<·ks at Ha iley, L . 11·., a nd 
the summ it of the .\l atlhew, G . F.: 
L<rn·er Carbo ni- C ool. Su tT. , C'an-
ferous series ada, R ept.of J 'rog. 

D ee p pu rple and e11 1crn ld 
µ;rccn in Ycins with quartz 
a nd <·al<- itc 

··\ \" ith ealr-spar a nd iiarytcs :\ot stated . 
also in eompa('t wh i te 
masses in veins mingled 
wit h q uar tz" 

" _\ s m all spcc i111 cn of fl uo- C' r.vsta lli nc li 111e­
ri l<' w it h cai<-i lc was found stone 
in the limestone quarry of 
:--; tctson and Cu tl er" 

1 8~~-73, p. ,~29 

llailcy, L. \\" ., and 
~f al(hcw, C:. !'.: 
C:co l. Run-., Can­
ada, H cpt . of P rag. 
1870- 71, p. 237 

H a.1·e8, .\. 0.: C:col. 
~urv.. Canada, 
Sum. Rcpt. 1913 , 

''· 243 --- -· ---- --------- ------ --- ____ , __________ _ 

L' pha11 1 pa r i"h 
(.j ) L'pham. 

~ \LBEHT cot: \!TY 

llill sborouµ; li pa ri sh 

. :-;ome purple ery,<l:d . Lower Carbon ifer- Haile,-, L. \\' ., and 
ems limc_•stonc ~l attl1cw 1 C. F.: 

C:co l. Su n •., Can­
ada. Rcpt. of P ro!'. 
1s10- 7t , p. n; 

(6) B each h il l . l\ c llc- G reen fluorspa r w it h arn e- ;"\ol sla1ed . Bailey, L. \\" ., and 
Matthew, C:. F .: Ycaux 111ill t h y8Linc qu:11·Lz and rapper 

ore C:eol. Surv., ('an­
ada, Hepl. of J'rog. 
1870- 71 • p . 237 



8-! 

:\'OVA SCOTL\. 

Locali1y \harnctc r of deposit c\ ssociatcd rock Reference 

L UNEXDUHG COUXTY 

(7 ) Kew Hoss, Larder Trifling quantities of !luor- Gran ite .. 
river, 1 mile south spar w it h ch lo ri tc. molyb­
Dalhousie road dc nite , and s<·apolitc in an 

assoc iation of qua r lz, feld-
spar , and m iea 

\8 ) Kew R oss, Reeves .. A pegmntitic segreg:Liion Grey grnnitc. 
composed of feldspa r , 
quartz , a little mi(':t , nuo-
rite, eassitcri!e , and other 
minC' rah:; 

J-I .\LfFAX COUNTY 

(9) ) fusquoclobo i t ha r- .·\ sso(' i:ited with galena. 
bou r 

(10) 

\ ll J 

Lake.\ inslie 
~fcDougall , ) l e- . \ gangue m ate r ial in ve in of F els ite. 

)I illan , and bari!e. Strike of vein 
Campbell N\\"., cli p 60° S\\". 

J ohn ston . 

:\orth Chetiearnp 

Pale green fluo r ite in , ·e ins of Reddi sh brown 
bari !c up to JO feet " ·icle. s ite 
Strike of veins almost, clue 
cast-west, dip s teep l'> 
north 

Fa1· ibrcult, E. R.: 
Geo!. Surv., Ca.n­
nda, .\nn. R cpt .. 
vol. XVI , pt. .-\ , 
p. 3H 

Faribaul t , F.. R .: 
Geo!. Surv., Can­
ada, Rum. H epl. 
1907 , p. 8 1 

J o h ns1on, R. A. A.: 
Geo!. Surv., Can­
ada, .\fem. /.! , p. 
97 (1915) 

Spe nc·e, I-I. R.: " B ar­
iutn and ;-.; t ron­
tiurn in Canada"; 
~\[incs BranC"h , 
1922, pp. 25-27 

fe l- Spen,·e. H. S.: "Bar­
ium and Strcrn­
t iurn in Canad:t"; 
;,[ines l\r" nch , 
1922' pp . 2-1- 25 

(12) P oi rier . .\n eas(-11·est trending vein of S('hisls derived fro m Poole. 1-I. S.: "The 
bari1c, quartz, calc·ite, an d sh ales and :trgilla- B a ry tes D epos its 
fl uorite :3 to 6 feet 11 idc ccous sand stone of La ke ,\ in s lie 

a;id =;;,.c,hetie.arnp, 
K .S. ;Geol. Surv., 
Canada , 1007, pp . 

(13) Trnut brnok. 

(14) Cornus. 

(15 ) Cap R ouge . 

I n le ns of barite !rend ing :\. Scrieile schist. 
10° \\'. 

[n vein of barite 10 inc· hes t.o Schist. 
8 feet wide 

...;pcC'imcn 

26-27 
<. 

.. Piers, H.: "Econo­
m 1c )1 inerals of 
>.: o\·a Scotia' ' ; 
R cpt . Dept. of 
Min cs, N .R., 1906, 
p. 4 1 

----------------------- - - - ------ ----------
Rrc1n10ND couxTY 

(16J 1\f ~ ::\ab cove. 

(17 J .P laste r cove . 

Asso(' ialcd \\"i!h "traces of In limestone. 
coaly matter" 

" Fluorspar of a beautiful 
blue colour" 

Fletcher, f l. : Geo!. 
Surv. , Canada. 
Rcpt . of J'rog. 
1877- 78 , p!. F , p .28 

Coste, E.: G eo!. 
Surv., C a nada, 
Ann. Rcpt .. vol. 
II I , pt . S, p. 70 
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CHAPTER IY 

FLUORSPAR IN OTHER COUNTRIES 

Fluorspar being a persistent mineral and hence having a wide range of 
occurren ce is found in practically every country of t he world, but, as 
explained in Chapter II , t he deposits in which it occurs ab1md antly arc 
restricted to t he low t ern pcrature types, so that the principal part of the 
production of the world comes from co untries where deposits of this class 
are present. Fluorspar from deposits of the other classes, if min ed at all , 
is obtained largely as a by-product in the mining of other minerals. The 
countries of the world may be gro upccl according to their production of 
fluor.;par into three classes: (1) iho ·c from whi ch t he prin cipal production 
of the world is obtained; (2) those from which there has been a production 
of several t housand tons without interruption fo r several years; and (3) 
t hose from which a small amoun t of flnorspar is being produ ced or has been 
produced at some time in t he past. To the first class belong United States, 
<_;reat Britain, Germany, and Fran ce; to the second the l:"nion of South 
Africa, It aly , and Australia; to the third , Canada, :vrcxico, Spain , Korway, 
Chin a, Hu ssia, and .Japan. 

l KITED STA T ES 

Fluon;par is vcr:v common in the United States, but in many of its 
occurrences it is merely a ganguc material associated with other minerals of 
more Yaluc. It has hcen mined at some t ime, if not rrce ntly, in ten different 
states, bu t h~' far t be grrater part of the produ ction is obtained from 
Illin ois ::wd E:entmk~· . The remai ning states, the total annual production 
from which has never cxcercl cd a few thousand tons , named in the onkr of 
t hei r importan ce, arc: Colorado, Kew :Mexico, ;\cw H ampshire, Arizona, 
Tennrsscc, KcYacla, Utah , and ·w ashington. 'vVi th the except ion of 
Colorado and Kew :Mexi co there has been no proclueiion from any of these 
stales sin ce 1924. 

Illinois 1 

The fiuo rspar deposits of Illin ois that arr bei ng worked arr all in Pope 
and Hl:lrclin co unties, near the ext reme south encl of t he state, and clirccLly 
across Ohio riYr r fnm the Huorspar deposits of western Kentu cky. The 
heclrock format ions of the distri ct co nsist chiefl y of fla t -lying or gcni ly 
clipping beds of limestone, chert , shale , ;;;ancl stonc, and congl omerate of 
Devonian and Carboniferous (chie fl y l\lississippian) age. Thrse are cut 
by numerous intersecting norm al faults alon g whi ch the strata have been 
dmrnthrmrn fo r various di tanccs up to 1,200 feet. They arc also cut by 
scycrnl small dykes and sills of mica pcridotitc and larnprophyrc rangin g 
in wi dth from a few in ches to 5 feel and out cro pping in some cases for 
"eYcrnl hundred feet. 

iBain, II. Foster : "The Fluorspar Deposits of Routhern Illinois"; "G.S. Ceo!. Surv., Bull . 255 (1905 ) . 
Blayney, J. ) [. ,jun .: " The Mining and Mill ing of Fluorspar"; Eng . Jilin. Jour., vol. III, pp . 222-223 (192 1)· 
Curr ier, L. \V.: ""The Geology of Hardin County"; Chap. 12, Econ. Geo!., Tl! . State Geo!. Surv .. Bu ll. 41, 

pp. 247-304 (1920) . 
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The fluorspar occurs fo r t he most parl in vert ical or ncarl.\' ver tica l 
ve in s occupying fault fi;.;surcs, hut a fe\\' , fl at, tabula r depos its beli eved lo 
have been for med by replaceme nt arc found in the limestone adjoini ng t he 
faults. It is thought that· the veins have been widened in plaecs b>- replace­
ment of the limestone \\' al l-rock. The ve in s have a n avcntgc ,,·idth ranging 
from 5 to 15 feet and m aximum \\'idt hs of 251.o 40 feet. The most abunda nt 
minerals 01. hcr 1.han fluorspar , composing 1.he veins, arc calcite, quartz, 
galena, sphalerite, chalcopyri tc, and a black, flaky , bituminous hydro­
carbo n. The less comm on minerals a rc haritc , P.\' ri1.c , and stilmitc. TJ1c 
proportion s of fluorspar a nd calcite var>· in different par lf' of 1.hc vei n , 
praetirally p m c fluorspar orcurring aL some points and so lid calcite at 
others. Bl;tyney sta tc,.; t hat the flu ors par as a rule• decreases in quantity 
\\' ith depth , the fault cit her pinc:hin!!· o r the vein matt er being repl aced b>· 
calcite. The co nccntrat ion of 1 he fl uorspar and the associated metallic 
minerals ic; effected I>>' eoarse breaking, \\"ashin g, hand so r ti ng, ernshing, 
and jigging. On!.\' the fluo rspar and galena a rc shi pped , bu1. the zinr 
con centrate is being savrd. 

Kentucky 1 

Fluorspar oecurs in I\:entuck.\' ch iefly in hrn dis tricts, known respect­
ively as thr \\·estcrn and central K ent ucky field s. The western I\:c ntuck>' 
fi eld is at t he extreme weste rn end of the state and adjo in s t he flnors par 
mining dis trict of southern Illinois. The bedrock format ions of the region 
arc hori zontal or gently folded, interslratifiecl heels of lim esto ne, sha le, and 
sandstone of C'arbonifcro us (chie fly :'llississippian) age, cut by dykes of 
mica , peridotite, and p_noxenc lamprophyrc up to J 2 fcrt wiclr. The 
bccls a rc intcrscctrcl by numerous normal fau lts a ncl zo nrs of fissuri ng 
in which the fluorspar a ncl associatccl mi11erals haYe bern deposited as 
veins. The mine rals composing the veins include, in addit ion to fluorspar, 
calcite, galrna, sphalcri1.e, bar i1.c , q ua rtz, grccnockitc, pyrite , chalcopyri tc, 
and various oxicl rs ancl carbonates for med where the ve ins have bcrn 
superficiall y altC'rccl. The proportioi1 of fluorspar an d calcite in ihe veins 
is va. ri ahlc, ranging from pure fluorspar in some plarcs 1.o solid calcite in 
others. The veins pinch ancl s \\·cll and vary in width from a few inches 
up to 26 feet. The milling processes employee!, like those of Illin ois, 
consist in 1rashing, hand sort in g, crushing and co necntration by jigs a nd 
tab les. The products produrccl a rc a fiu orspar and a lead or zi nc eo11-
centrnte. 

The pri neipai fluorspar deposits of ce ntral Kentucky arc con fin eel 1.o 
the bluffs of Kcntuck>r ri ver, in )lerecr and W oodford coun ties, about 
20 rnilcs sout h\Ycst of Lexington. T h e bcclrock formation underlying 
the region is limestones belon ging to 1.hc Ordovician, and unlike the slrai a 
of the \\"C 1.crn K entucky an d southrrn Illinois fields , is not , so far as 
known, cut by igneous intrusives. The fluorspar occurs in veins a soc iatccl 
with calcite and baritc a nd su bore! inatc amoun is of galena, sphalcrit c. 
a nd marcasite . 

ll "\rich, E. 0., and H111ith, W. So. Tangier: " The Lead, Zinc, and Fluorspar Dcposit~of \rcstcrn Kcnlu('ky"; 
l".S. (:col. f-iun·., Prof. Paper, C\o. 3li, 1905. 

F'ohs, F . Julius: ··FJuorspar Deposits of J{cnlucky"; l\ y. Gcol. Sun·., Bull. ~o. 9 (190 7). "The Fluorspar, 
l.c:i.d, and Zinc Deposit~ of Western K entucky"; Ec·on. C:eol., YOL 5 1 pp. 37i- 80 ( 1910 ) . 

Currier, L. \\'.: .. Fluorspar Dcpo~itsof Kentucky"; Ky. Ceo!. Hurv., scr. 6, vol. 13 ( 1923 ) . 
' Tiller,.\. 'I..: ··The Lead and Zinc-bc:c1rinp; Hocks of Central Kentucky"; Ky. Geo!. ;;;un·., Bull. :-\o. 2 (1905 ). 
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Colorado 1 

Fluorspar occurs widely distributed in the mountainous pn,rts of 
Colorado, but in mn,n:· of it s occurrences it is merely gangu c material 
assoc iated with metalliferous minerals of more value. The most extensive 
clrpos it s arc in t\yo dist rict s, a centra l hclt extending from J ackson to 
CustC' r co unties and a so uthwcsiC'rn area confined largel.v to i\Iin cral , 
Ouray, and Ran Ju an counti es. In the central district , with the possible 
exception of a recently cl iscovcrrcl deposit near Cow cl rey, in ,] ackson 
county, the geo logy of which has not brrn described , the Auorspar occurs 
in veins cutting Precambrian granik. Thry range in width from a few 
in ches to 7 feet and haYc an average " ·idth of 2 to 5 feet. They con sist 
citlwr of solid Auorspa r, fluorspar mingl ed with quartz, clay, and fragments 
of granitr , or fiuorspar , galena, pyrite, chalcopyritc, chalcocitc , bornitc, 
and other metall iferous minerals. The most important deposits in this 
cl istrict a rr in Bou ldcr count\-. In southwestern Colorado district, the 
Auorspar is associated wiih "rcrtiary vo lcanics. The dcpo ·it found on 
Coosc crrrk near l\Iincr::tl Gap, in l\iinrral co unty, is typical of the group. 
It is a vein cutting rhyolit c, latik, tuffs , and brcccia. It has a "·iclth 
up io 14 feet, of "·hich 3 to 4 fr et is solid fluorite. The rrmainder consists 
of fluorite, haritc , altered country ro ck ancl gougr. Th e \rnll-rock is 
highly altered and contains di sseminated pyrit e. 

New Mexico2 

A few thousand tons of fluorspar h rwr been produced annually from 
K C \Y ).fcxico in recent years. Tlw cir posits from which mof't of th is pro­
duction has been derived a rr in Grant , Luna, ancl Donna A11et counties, 
in the sout lrn·cstcrn pa rt of the state. The principal known deposits 
a rc thosr on the Tortuga proprr1 y near :\ r rsilla Park in D onna Ana county, 
the C: rrat EaglC' property in Grant county, ancl a propnty 10 milrs north­
east of Drming in Lun a count:-. The Dr111ing deposit s havr hrrn described 
]Jy E. F. Burehard. Thc.v a rc vrin s occup)·ing fractmrs and fault fo;surcs 
in an a ltered 1nonzonitc porphyry that has intruded lirn cstonr, sandstone, 
quartiitc, a ncl conglomerate of Palmozoic ancl l\fosozoic age. The Yein s 
consist of fluorspar mingled with a small proportion of quartz and have a 
normal 11·iclth of 2 to 5 feet with local maximum \ri clths up to 12 feet. 

Arizona3 

Th e principal known deposit s in Arizo na arc those in Castlr Dom e 
dist ri ct north of Yu ma, north east of Du nean on t lw Arizona-N cw ).lcxi co 
line, and that of the Krptunc min e in f'c rrita mountains, southwest of 
Tueson. Tn t he Castle Dorne clislrict the fluorspar is obtained as a by­
product in m ining silver-l ead brarin µ; veins. Near Duncan it forms the 

1Emmons, \\". II., and l,arscn, E. 8.: '' Th e Jlot Springs and the Jl incrnl Deposi ts of Wagon \\'h eel Gap, Col-
orado"; 1':eon. C:col. , Yol. 8, pp. 235-246 (1913 ). 

Lunl , 11. F .: " ,.\ Fluorspar :\line in Colorado"; :\Jin . tmd Sci . l'rcss . .-ol. HT , pp. 925-926 (1915 ). 
Jl ibhH. (:. C:.: " Boul der Coun\y Fluorspa r"; En!( . \fin .. lour., vol. 109. pp . 494- 495 (1920 ) . 
. \nrand , II . A.: " Flnorspar D eposits of Colorado"; Col. C:eol. Stir,·., Bull. 18 (19201. 
D::ixis, I I.\\'.: "' FJuorspar and Cryolitc"; .\r in . H e!S. of l -nited States, e.s . Bureau of .\rinC'S, pt. 2, pp. 22 (1926). 

2Burchard, 1':. F .: "Fluorspnr in ~cw .\f l'xico"; .\l in. and 8c· i . Press, ,-ol. 103, pp. H - i 6 ( 19JJ). 
Eng;. a nd \ Jin . Jour .. rnl. 115, p. 200 (1923). 

3. \llcn , \I. .\ ., anti Butler , C:. ~I. : " Fluor spa r"; l ' niv. of ,\riz ., Bull. .\riz . Bur .\line>, 1921 
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go uge in veins of a fracture zone 50 feet wide cutting andesite porphyry. 
At t he Neptun e mine it occurs in a vein from a few inches to 2 feet wide 
cutting mica schist intruded by dykes of porphyry. The total production 
of fluorspar from Arizona up to t he present has been less than 2,000 tons. 

GREAT BRITAIK1 

The flu orspar deposits of Great Britain t hat arc being worked or 
arc of possibl e rommercial importance me confined lo fo ur districts: 
(1) Derbyshire; (2) the north of England (Durham); (3) Corn wall and 
Devon; and (4) north \\'ales (Flintshire) ; of these the first and second 
are by far the most important. 

Derbyshire 

The fluorspar deposits of Dcrbyshi re occur in the u ppcr part of the 
Carboniferous Limestone, a great mass of strata consisting almost entire!~' 
of li mestone lying at the base of the Carboniferous system. Although 
neither the conti rn mtion of t he limestone downward nor the floor upon 
which it \\·as deposited is exposed in Derbyshire, it is known that it ro n­
stit utcs only the uppe r part of the formation as found elsewhere in England 
and on the mainland of Europe. The limestone has an exposed thickness of 
OYer 1,500 fret and has been folded into a broad , unsym metrical anticline. 
There are some ba;:;ic igneous rocks associai.cd \\·ith the limestone, partly lava 
flo\r s, [lSh [lnd tuff beds rontcmporaneous with the limestone, and partly 
sill s, dykes, or ,·o\canic ncd~s of dolerite , agglomerate, and basalt. 

The fluorspar deposits orcup:v fissures or other cavities in the limestone 
and arc known acco rd ing to the ir form as: (1) rakes or rake-veins; (2) 
pockets; (3) pipes; and (4) fl ats. The "rakos or rake-veins" are denned 
as deposits in enlarged joints, faulLs, fi ssmcs, or cracks, the last variety 
being known as "scrins". Pockets are described as deposits in chambers 
on the side of a ·'rake"; " pipes" as the combination of joint fissure cavities, 
with one or more horizontal cavities formed along the bedding, the whole 
being more or less completely filled with mineral matter ; and " flat s" as 
deposits in horiwnfal cavities formed along t he bedding and rogarded 
independent l.'· of " pipes" . 

The "rake-veins" a rc the most co mmon type of deposit and occur 
in the limesto ne everywhere, but most abundantly in its eastern part. 
The veins belong chie fl>· to two gro ups, one of which trends approximately 
wrsL and the other northwest . They range in width from a fraction of 
an inch to 30 or 40 feet. They have an average width of about 6 feet. 
The longest deposit has a length of 7 miles. Fluorspar is confined almost 
entirely to the uppermost 600 feet of lhc limestone a nd large!~· to the 
uppermost 300 or 400 feet. In conseq 11 encc of this restriction the fiuorspar 
is fo und only alo ng t he margin of the limesto ne mass, a ncl is rcplacrd by 
baritc and calcite, both towards t he in terior of the mass and at depth. 

'Carruthers, R. G ., and Pocock, R W., with contributions by others: ~fems. Geol. Sun·., Spe,c. Repts. on 
Min. Res . of Gr. Brit., YOI. 4, "Fluorspar' ', 3rd Ed. (1922). 

Wedd, C. B., and Drnbble, G. Cooper: "The Fluorspar Deposits of Derbyshire"; Trans. Inst . Min. Eng., 
\'OJ. 36, pp. 501-535 (1907-08) . 
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The most common minerals a. sof' iatcd with the fluorspar include 
baritc, calcite, galena, zin c blcnclc, a nd , locally , copper ores. Less co mmon 
,·cin const it uents arc seleni te and bit umen. Quartz is almost unknown . 
In most deposi t s t he metalli c min erals arc concentrated in the midd le 
of the vein . The fl uorspar , baritc, and calcite arc variously distributed 
in t he de posits occurring intcrbanclcd in so me places a ncl se parately in 
01.hcr p laces. The massive com mcrcial flu orspar is usually opaque, white 
or faint ly tin ted; t he crystal phases ra nge from amber yellow Lo deep 
violet . A vari ety of fluorspar in whi ch t he mineral occ urs in c:rn ccntric 
layers of clificrcnt t ints a nd having a radial st rn ct urc i:-; known as 
" B lue J ohn. " 

D crhyshi re ft uorspar is marketed chiefly either as i t co mes directly 
from t hr mine, in t he fo rm of " lump spar,'' or as screened t a ilings from old 
minrs known as " gra,·cl spar ." A third grade of "spar " described as 
" fino ground spar" is now produced from high-grad e lump spar in some 
localities . The " lump spar" averages from 90 to 95 per cent calcium 
fluoride, wh ereas t he "gravel spar" contains from 55 to 75 per cent calcium 
fl uorid e. The min es from which t he flu orspar is ohtainrcl were worked 
originall y fo r lead , the fluors par being a waste product of no commer cial 
value. Now, owing to t he demand fo r fluorspar, some of t he min es have 
been rcopenrd. The supply of nuorspar from waste heaps, " ·hi ch has been 
the prin cipal source of fluorspar in Derbyshire in the past, is about ex­
h austed. 

North of England 

Fluorspar is common in t he metalli fero us veins of the north of England, 
b11t t he procluct i ve area is rest ri cted almost entirely to \V card ale district 
in Durha m. T he rocks exposed in this region belong to t he Y orcdalc 
division of the Carbonife ro us Lime to nr ~cri es and consist of alternating, 
gcn1ly dipp in g heel s of sandstone, shale, and limestone up to 100 feet thi ck. 
As in D erbyshire, t he distri ct was origin all y a lead minin g centre, t he 
minin g of flu orspar being a development of recent years. 

The veins arc numerous and of the normal fiRsm·c ty pe, occurring 
chiefly in two groups, one trending northeast and the other bct 11·ccn west 
an d northwest. They have a maximum length of several mi les and a 
maximum width of 20 feet. F luorspar is t he principal constilurnt of 
bo th veins and " fl ats" in t he district. Other min erals present named 
in thei r order of abundance arc: f[ Umtz, calcite, galena, and pyrite. Barite 
is cntirrly absent. The galena although cli:;scminated t hrough t he fluorspar 
is usually co nccnirated in the middl e of t he veins. The fluorspar is colourless 
or pale coloured fo r t he most part , an a meth)rst-tintc cl variety being 
most common. It is shipped either as " lump" or "gravel spar. " 

Cornwall and Devon 

Fluorspar is not now bcinp; min ed in Corn wall and D evon, hut t he 
mineral is common in association wit h the lcacl and co pper ores of the 
district. The co pper-bearing min erals give place to ore:; of t in a nd wolfram 
at depth and the ftu orspar usually di rs 01 1t at dept h in a s i11 1ilar m an nrr. 
The copper lodes are not now bci11g worked , but fluon;par may be fo und 
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in man y of t he dumps adjoining t he abandoned workings. In recent 
years fluorspar has been found in riuantity at only two properties, on t he 
summit of Hingston Down near C unni R lake, where in 1906 in \\'Orkin g 
a lode of t in and wolfram in granite a level was driven for 23 feet in a 
mass of fluorspar averaging 20 feet wide, and in the loclrs at South Crofty 
from which several tons of flu orspar a week have been produced in recent 
years. 

North Wales 

Fluorspar occurs in places in t he lead an d zinc-bearing veins t hat cut 
the Carboniferous Limestone and YI:illst onc Grit of Flintshire in north 
·w ales, but it is not sufficient ly a bundant or pmc to be com merciall y 
valuable. There is sufficient flu orspar present in some Yeins in t his region 
for fluorspar to be produ9ed as a hy-product , provided it co uld be 
easily separated in the concentrat ion of t he galena and zinc blendc. 

GERMANY1 

The comm ercially important fluorspar deposits of Germ any are fo un d 
in t he sout heastem part of H arz mount ains, the U ppcr P alatinate of 
Bavaria, t he Black Fo rest of Baden, a nd t he Thuringian Forest of Thur­
ingia, and Saxony. The most extensive deposits arc t hose in Harz moun­
tains. These arc veins occupying fault fi ssures that parallel the sou t hem 
border of t he moun tains. The principal mine of the district and t he 
largest fluorspar mine in Corman y, the Fluszschlacht , lies n orth of Stolberg. 
The veins arc large , attai ning widths of over 32 feet (10 metres) in pl aces. 
The chief min erals associated with t he flu orspar are baritc and quartz; 
the other min erals present na med in t he order of their abundance arc 
chalcopyritc, galena, an d sid cri t c. Tb c fiuorspar is a coarsely crystallin e 
violet or green variety an d was fonncrly used by t he ~farn;field copper 
smelters. It is now shipped largely to iron furnaces. Definite stati st ics 
regarding t he production of fluorspar from t he district arc not avail able. 

The best known deposits of fluorspar in Germany a re t hose occu rrin g 
near \Yi:ilsendorf bet ween Nabburg and Schwarzenfeld in t:. ' Upper 
Palatinate of Bavaria. These arc veins that were originall y ' for 
sil ver-bearing galena, but arc now being worked chiefly fo • . " · .. ci r . 
Alt hough many of the veins t rend in different directions their dominan t 
strike is nort h\\·csterly. The vein fi lling in addition to fiuorspar co nsists 
of barite, quartz, argcnt iferous galena and its decomposit ion products, 
and uranium mica. The fluorspar is usually coarsely crystalline an d 
massive, well-developed crystals being uncommon . Its colom ranp;es from 
very dark violet, through grey, yellowish green , light blue, and light green , 
to yellow. Of t he associated minerals baritc is t he most important being 
sufficiently abundant to be produced as a by-product . The rock in \Yhich 
t he veins occur is a micaccous granite. It has been bleached and kaolini zed 
adjacent to the deposits. 

The fluorspar deposits in t he Black Forest of Baden, like t hose at 
\Vi:ilsenclorf, arc veins t hat were origin ally opened in mining silver-bearing 

iDammer , B., and Tietze, 0.: Die Xutzbarcn ~lineralien, \"Ol. 2, pp. 318-321 (1913 ). 
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lead ores, but arc now being worked for fluorspar. They consist chiefly 
of ftuorspar, barite, galena, and the secondary lead-bearing minerals 
pyromorphitc and cerussite. The ftuorspar is produced in t he form of 
"gravel spar" haYing an average content of calcium Jluoriclc ranging from 
72 · 1 to 82 · 9 per cent. Bleached zones in the gncissic wall-rock arc well 
developed on both sides of the veins. 

In the fourth district in Germany in \Yhich fiuorspar is mined, the 
Thuringian Forest, the fluorspar is intimately associated with baritc. 
Thus in the Yeins occupying faults, along the southern border of this 
district near IIcrgcs-Yoigtci, although the principal part of the baritc 
is older than the fluorspar, the latter occupyinp; the middle of t he vein, 
in other places numerous intcrlamin ations with bmite may be observed. 

FRANCE1 

Fluorspar occurs in France in the Department of Yar near the Riviera; 
at St.-Lament-les-Bains in Arclechc; near Langeac, Paulhaguct, and Brioudc 
in Haute-Loire; at Vaux Henard in Hhone; in Auvergne and Vosges moun­
tains; near Autun, in Saonc-and-Loirc; and in :\forihan to t he northwest 
of 8t. N azairc ill Brittany . The most important mines arc those in t he 
Department of Yar, most of the output from which is shipped from Toulon 
to United :-liatcs. There arc three mines with a total output of about 
100 tons a clay being worked in this district, the Font Sant and Les Ad rets 
mines in the upper valley of the Reyran about 10 to 15 miles north of 
Frejus, and the Carot mine on the right bank of the Rcyran, 9 miles nort h 
of Frejus. There arc also deposits of fluorspar in l\Iaurcs mountains to 
the west of Frejus, hut the fluorspar is said to be so mingled with other 
minerals that it is difficult to mine profitably. At Rt. -Laurcnt-lcs-Bains 
a mine is being worked from which about 1~ tons of fluorspar a clay is 
being produced and exported to England. In Auvcrgnc mountains a 
mine said to have an annual production of 1,500 tons of fiuorspar is being 
worked to supply an electro-metallurgical company. In Yosgcs mountains 
a small den0sit of fiuorspar i::; being worked for use in steel plants. The 
fluorsp" - ; ... c of La Petite Yerricrc north,rnst of Autun in Raonc-ancl­
Loit., ·1 dcsrribcd lJy A. C. Lane. The fluorspar occurs in a vein 
consisting oi very light green fiuorspar, chalccdonic sili ca in thin scams, 
barite, (]uartz, and limonitc. The strike of the vein is north-northeast 
and it dips 66 degrees east. The country rock is granite porphyry. The 
output of the mine is used in t he manufacture of steel in the Schneider 
works at Le Creusot. 

UNION OF SOUTH AFRICA2 

The most important deposits of fl.uorspar so far discovered in So uth 
Africa occur in the dolomite of the Transvaal system near Ottoshoop in 
Zeerust district of the Transvaal. One of these on the farm, l\falmani 
Oog, N"o. 101, has the form of a large pipe said to be 120 feet in diameter. 

lThe mineral industry of the Bri.tish Empire and foreign countries, "Fluorspar"; 1913-19, Imp. "Thiin . Hes. Dur. 
Lane, ii. C.: "'A Mineralogical Tri p in France"; Am. Min., ml. 4, pp. 140-1 (1919). 
Davis, II. W.: "Fluorspar and Cryolite"; Min. Res. of U.S., U.S. Bur. Mines, 1925, pt. 2, pp . 22-3. 

' Wagner, Percy A.: "Fluorspar"; S. Afr. Jour. of Ind., vol. 1, pp . 1516- 1520 (1918). 
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The fluorspar in this deposit is colourless and exceptionally pme. Other 
deposit s in th is di strict arc found on farms N"amrn·poort , N"o. 102, Witkop, 
No. 228, and Buffelshock, K.o . 284. In the last two occurrences the Auorspar 
is associated with sphalcritc, galena, pyrite, and calcite . Here, also, the 
deposit has a pipe or chimney-like form. 

Fluorspar is also found in the tin deposit of the \\'atcrberg and Oli­
fants Hivcr tin fields. In the former district its presence has been rccorclccl 
from the Zaaiplaats, GrocnfontC'i n, Grocnvlci, and Appingadam Hooihcrg, 
and Lecuwpoort mine::;. According io H. Martin a persi stent vein of 
coloured fluornpar , ranging in \ridth from 18 inches to ;3 feel, was opened 
Ro me years ago on the farm \ 'Jakfon1Pin, J\'o. 2235, about 4 rnilC's northeast 
of the Leemrpoort mine. In the Olifants Hivn fi eld ftuorspar i::; found in 
the Htavorcn and Mutue Fides mines. At the former mine it is sufficiently 
abundant to be recovered as a by-product. Fluorspar is also found in 
Olifants district at the Houtcnbcck min e, Xo. 392, in assoC"iation \\·ith 
monazite and molybdenite in pcgmati tc. 

Other occurrences of fluorspar in Routh Africa arc as a common acces­
so ry mineral in ihc claeoli tc sycnites and allied alkali rocks of the Bushvelcl 
complex, in the alkali felsitcs of Pi lancl::;herg, in veins and dykes of pcgmatite 
intcrseding the basement complex in Southern Rhode;;ia, and near the 
farm , .:tinkdoorn , in Great l\.haras mountains of southwest .Africa. 

A small part of the output is consumed at hom e and the remainder 
exported to the United States and Anstralia. 

ITALY 1 

Fluorspar deposits occur in Haly near Bolzano in the Trentino and near 
Brescia in Lombardy. The mine from \rhich the greatest production has 
been obtained lies 13 kilometres (8 · 7 miles) north of Screntino, and 34 
kilometres (21 · l miles) from Bolzano. This deposit is a Ycin of the pinch 
and swell type and consists of a succession of pitching shoot s from 3 to 4 
metres wide and 20 to 60 metres long. The vein material consists of about 
three-fourths ftuoritc ancl ihc remaind er chiefly schist fragment s, galena, 
and sphalcrit c. Some quartz and calcite are also present. H has been 
estimated th~t there arc reserves of 200,000 to 300,000 tons of fluorspar 
proved in the \rorkings on this vein. 

"\ l'STHALIA.2 

Fluorspar occurs in numerous locali lics in .\ustralia in ai::sociation 
\ri th si l vcr-bcaring galena, wolframitc , chalcopyrite , and other ore mi ncral s. 
In recent years there has been a production from these deposits ranging 
from several hundred to several t housand ton s, most of which has come 
from Kew South vVales and Quccnsbnd. 

•Ladoo, R. n.: "Fluorspar"; L.S. Bur. of ilf ines., Bull. 244. pp. 163-4 (1927). 
' llng~att, II . G.: "The Mineral Industry of Kew South \\'ales, K.S . Wales"; Dept. of )fines, pp. 292-294 (1928). 
c:eol. Surv. of Queensland, Pubs. 248 and 261. 
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Fluorspar occurs in Xew ;-)outh \\';des near Holbrook railll'ay station 
in Goulburn county, near Drrpwalcr and Tingha in Gough county, near 
\Yoolgarlo and Sapling Point in l\lurray county, and near Dalgety in 
\Yallacc count.v . The most important of these deposits, the Carhoona, in 
Goulburn county, lies 39 miles by road cast-southeasterly from Holbrook 
station. It is a northeasterly-trending vein having an average width of 5 
feet and consists of silYer-hearing galena and pyrite in a gangue of fl uoritc. 
The galrna is produced as conrentrates and the ftuorspar as tailings. The 
property is O\rnccl b~' the Broken I1 ill Proprietary Corn pany which uses 
the ftuorspar in its steel works at ~cwrastlc. The principal deposit s in 
Gough count:v arc situated 11orthwest of The Gulf about 30 miles west­
northwest of Deepwater. The fluorspar occurs in association with quartz 
and wolfrarnitc and snrnll quantities of arsc nical and copper pyrites in 
pipes ancl vugs in granite. Two hundrrcl tons of fluorspar were producrcl 
from the district in 1919. The deposit at \Yoolgarlo on Yass river, in 
Mmray county, is a poorly defined lode in beds of Silurian age and like t.hc 
Carboona consists of Ri lver-braring galena and fluorspar. About 3,000 
tons of fluorspar were producrcl from \\'oolgarlo dming 1915-18. 

In Queensland fluorspar is fo und associated " ·ith " ·olframitc, molyb­
denite, and bismuth in rnincs at Bamford, and with wolfrnrnite, rhalcopy­
rite, arscnopyrite, magnetite , rte., in the copper-hearing lodes at Cardross . 
In \'i ctoria i1 is reported to occur al Beech worth and \\' oolshcd. 

Practieally the entire prnduc1ion of ~\[cxico has been obtained from one 
llline Hituatcd near Uuadalcazar i11 Nan Luis Potosi. H erc it occurs asso­
C'ia1ed with quartz, pyrite, and antimony, in masHes or inrgular vrins 
lyin g along a contact bct.1rccn granite and limestone. The ou1 puL is used 
in iron and steel works at )fonlcrcy and in the manufactmc of hydrofluoric 
acid. 

SPAI:\2 

Fluorspar occurs in numerous localitirs in :::lpain, but it has been mined 
in only a few localities and in these chiefly as a \Jy-product in mining lead. 
Prior to 1923 production \1·as confined to the San -:\Iaximiliano and Brillante 
mines nrar Irun in the provin ce of Uuip(1zcoa. In recent years ftuorspar 
has been produced from a quarry known as La Collada, near Sicro, in the 
proyince of Oviedo, from the Berta mine at Papiol in the proYince of Barce­
lona, origin ally devclopecl for lead but reopened in 1925 for fluorspar. and 
the Joma mine, at l\Iurclaga, in the province of \'izcaya, from ll'hieh a 
small quantit>' of fluorspar is said to have been producccl in 1D26. Other 
occmTcnces of fluorspar in Spain that have no1 been worked arc reported 
to be present. in the provinces Huesca, C'iudad Heal, a11d Cordoba. 

1\Vittich, Ernesto· La fluoriia. en los cria.dorcs de contacto y clc ci nabuo de C:unclalcazar, Snn Luis Potosi, Bol. 
Petrol., YO!. 13, p. IO (1920). 

:? l)avis, II. \V.: "Fluorspar and Cryolitc"; )fin. Hes. of "Cnitcd Stutes, U.S. Bureau of )fines, J,t . 2, pp. 45-48 
(1928) . 
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The principal deposits of fluorspar in K orway are near Kongsbrrg 
in Buskerucl county, and near Dalen in Tclcmarken county. The I\:ongs­
berg deposit is state cl to contain 65 per rent of fl uorspar and the Ycins 
at Dalen are said to be 3 to 3 · 5 metres (9 · 8 i o 11·4 feet) wide and to 
contain 75 to 80 per cent of fluorspar. During ihc \\'orlcl \\'ar the annual 
production of fluorspar in Konyay attained a maximum of over 1,035 
metric tons, now the production is small. The total annual consumption 
of fluorspar in Xonrny is only about 500 tons. 

CHIKA2 

Little is known regarding the f!uorspar deposits of China. Fluorspar 
is reported to occur in a, lracl mine nbout 23 miles soulh of J\:iaoshcn in 
Shantung, near Poshan in IIcinshan, and in several localities along the 
South Manchuria raihay in :\Ianelrnria; :=;omc of the last deposits arc 
worked in a small way by Chinese. 

AlJSTHL\.3 

Prior to the ·world \Yar Austria-Hungary had a production of 6,000 
to 8,000 tons of fluorspar annually. Ko statistics regarding production 
from Austria or the countries formerly cornpo:;ing Austria-Hungary are 
available . 

GHEEXLAXD (C'RYOLITE)4 

The only mine in the "·orld where cryolitc is found in a deposit of 
workable extent is at higi ut on the southwc:;t coast of Greenland. lt 
occurs in a northeasterly-trending, elongated mass of pcgrnatitc and granite 
that has intruded Precambrian granite-gneiss parallel its foliation. The 
deposit is worked from an open pit now 500 feet long, 60 to 147 feet wide, 
and 150 feet deep. Except for a single mass of granite at one point the 
whole northwest face of the pit is cryolite. This continues in a north­
\\'esierly clireci.ion. DiamollC! drilling has proYccl the deposit to continue 
to a depth of at least 312 feet. The cryolilc is partly " ·hitc and partly 
browni:;h grey, the two phases occuning intermingl ed with one another. 
The impmitics in the cryolite arc light brown sidcritc, "·hitc quartz, 
sphnleritc, galena, chalcopyrite, and p:\'l'itc. These form about 10 per 
cent of the whole material mined. The granite adjoining the deposit 
has been scricitizccl and minerali zed "·ith mincrnls of the pegmatiiic 
association such as microclinc, quartz, tan1.ali1r, cassitcritc, fluorspar, 
wolframite , molybdenite, pyrite, and columhitc. The iotal annual product 
of cryolitc is about 24,000 tons, of ll'hirh about one-third is shipped to 
un ited States and the remainder to Cop,cnhagcn. 

1Davis, H. W.: "Fluorspar and Cryolite in 1923"; 'C.S. Geo!. Run·. , 'Jin. lles. of l'nitecl Rlales, pt. 2, p. 38 
(1923). 

'Ladoo, ll. B.: "Fluorspar": U.S. Bur. 'lines, Bull. 244, pp. H8-9 (192i). 
3"Fluorspar, the J[incra.l Industry of the British Empire and Foreign Countri('s, 1913-19"; Imp . 1\fin. Hes. 

Bur., 1921, p. 13 . 
'Ball, S. H .: " The :l[incrnl Resources of Greenland"; ~leddelelscr on Greenland, vol. 63, pp. 17-31 (1923). 
Gordon, i:i. G.: "'.\lining Cryolitc in Grecnlund"; Eng. "\J in. Jour.-Press, vol. 121, pp. 236-240 (1926) . 
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CHAPTER V 

STATISTICS 

The en1irc production of fluorspar in Canada up to t he present has 
been derived from t he Rock Can dy mine near Grand Forks, British Colum­
bia, and from veins near Nfacl oc, Ontario. The Rock Candy mine, owned 
by the Consoli dated :\fining and Smelting Company, was operated from 
1918 to 1923 and again in 1925. The i\Iadoc mines were operated chiefly 
during and following the \Vorld War when the price of flu orspar rose to a 
maximum of $30 a ton. At present all t he fluorspar used in Canada is 
being imported. Importations during t he past five years ranged from 
4,355 tons, valued at $50,158, in 1924, to 14,362 tons, valued at $153,046, 
in l 928. Owing to the distance of the Rock Candy mine from the con­
suming centres of eastern Canada, all the product ion from this property 
during the years of its operation, with t he exce ption of fluorspar used hy 
t he Consolidated l\Iining and Smelting Com pany in its own refinery at 
Trail, was exported to "Cn itcd States, but in Srptember, 1922, the l ' nited 
States Government imposed an import duty of $5.40 a ton on fluorspar, 
which was further increased in November, 1928, to !~7.90 a ton, an impost. 
that practically prohibits t he export of fluorspar from Canad a. 

The principal statisti cal data of interest to owners of fluorspar pro­
perties in Canada are in cluded in the following tables . 

1905 .. 
1907 .. 
1910 ' .. 
1911. 
1912 
1916 .. 
1917 .. 
1918 . 
1919 .. 
1920 .. 
1921. 
1922 .. 
1923 .. 
192-± . . 
1925 .. 

Year 

Production of Flnorspar in Canarla 1 

Ontar io Brit ish Columbia 

Short Value Short Value tons tons 

30 s 150 
15 75 

2 15 
3.1 238 
40 2-10 

1 ,284 10, 238 
4,2-±9 68, 756 
7 , 187 150, 779 175 $ 5, 250 
3,.+25 59, 281 l , 638 38,556 
3, 7.58 68, 756 7,477 171 , 97 1 

116 1 ,744 5,403 13.+ , 523 
28.+ 3, 905 -± ,2 19 98, 233 

G-1 597 75 l , 135 
76 1, 3-13 
12 200 3, 87·1 19, 03-l 

Canada 

Short Value tons 

30 s 150 
15 75 

2 15 
3-± 238 
40 240 

1, 28-± 10 , 238 
4,249 68,756 
7 ,362 156 , 029 
5, 063 97 ,837 

11 , 235 240 ,·l-!6 
5,539 136,267 
·1,.503 102, 138 

139 1, 732 

3,886 19,23·1 

11910-26, Ann. Rept. on the ) fincral Production of Canada, Dom. Bur. Stat., Dept. Trade and Com., 1926. 

Year 

1919 (9 mos.). 
1920 .. 
1021 .. 

E:r71orts of Fluorspar from Canada 

Tons 

697 
7, 477 
.5,·103 

Yal ue I 

$ 9,6 LG 
171, 971 
134, 523 

Year 

1922. 
1923- 8 . ' ' . ' . ' . ' . ' .. . ' 

T ons Value 

2,9-H S 32, 91·1 



Year 

1919 (9 Jl10f'. ). 

1920. 
1021 
1922. 
1023 . 
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Imports of Fliwrspar inlo Canada 

Tons Votluc Year 

s. 2n ·. 84, 702 102-1. 
fi, 8 12 113,818 1925 
3,867 43, 7'12 1 1926 . 
4, 080 7:3,343 1927 . 

17 ' 2:35 199, 595 1928. 

Tons 

4,355 
.5 , ll l 
9,9GS 
.i , 561 

1-1, 362 

Value 

• 50 , H;s 
60 ,458 
97 ,482 
58, 701 

153 , 0-16 

The imports of cryolite into Canada for the fiscal years ending :\farch 
31 are as fo llows: 

Y ear Short Y:i lue Value Year Short Val ue Value 
tons per ton tons pC'r ton 

191.5 .. 1, 76.5 s 72,024 s 40 8 1 1921 !07 s 22, 196 s 20.1 .12 
1916 . . ... 860 87' 146 101 33 1922 .. 692 91 , .506 132 24 
1917 .. 685 131 , 23G 191 -19 1023 . 789 118,027 1-19 59 
1918. 732 l:l7 , 2.58 187 43 192·1 ... 6·12 79, 369 123 63 
JO JO. s:rn 137' 702 16-1 12 1925 .. 670 87, 8.52 131 12 
1020 . 865 1-13, .500 177 45 1926 .. 3,9 17 473,523 120 89 

8011rces of Flnorspar Imported 1·11 10 Canada in J.927 and 1928l 

1927 1028 

Tons Yalue Tons \"alue 

Fron1 
linited l \: ingd on1 . 2,405·1 $ 19, 222 9,389·0 s 72, 96G 
United States .. 2, 085 ·8 38, 989 4,891·2 79,046 
Other countries. 70·3 490 81 ·4 1, 03·1 

Total. -!, 561 ·2 58, 701 H,361·6 153,0·16 

tlnforrnn.tion gi Ycn the writer by .\[ining , ' [ctallurgical, and Chemical Branch, Dominion Bureau of Statistics. 

Con swnplion of Fluorspar in Ganado, 1926-28 

1926 1927 1928 

T ons Tons T ons 

As flux in steel furnaces .. 6 , 000 7, 123 9, 201 
In the man ufaeture of <"h emic:il procluds . 2,826 2,476 2, 048 
In the ena111cl ware industry. 125 12:) 125 

----
8, 060 9,72.J. 12 ,274 
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ff orld Prod11ction of Fluorspar (Short Tons )1 

Country 1923 192-l 192.5 1926 1927 1928 

AuRtralin.. 280 2,Gl-1 4,731 2,.588 1, 157 
C'analb .. 139 76 3,886 
C hinn. .. 179 
Franrc. H,230 25,+2+ 26,9l-I 45, 933 
Cerrnany. 27,07-1 45, 659 79 ,016 87, 783 
(:real Britain. M ,9 1.5 .5ii,43l 43 , 768 40, 189 44,491 
Ilaly. :3, 705 7,5l8 8,555 6,90() 6,048 
Mrxi!'o . 5()0 2 560' 560 2 22•1 1, o:l3 ·········· 
llu"in.. 1, 33:) 4. 151 926 
~pa.in. 699 3 920 3 380 3 

l '. nion of ~out It Afrif'a (,.d1 ip-
mrnlH). 12 , 098 l 1 , 235 .5, 377 9,26+ 8 ,357 

l 'nitcd 8talcs. 12l, 188 12-1, 979 113,669 128, 6>i7 112,5-16 1-10, 63l 

1 "Thc ).Iineral Industry of the British E rnpirc n.nd Fore ign Countrirsn, Imp. Inst., 1923-25, 1925-27; '· Fluorspnr 
nnd C'ryolite", Jfin. Res. of United States, pt. 2, U.S. Bur. of 1\lincs, 1925-27. 

zEstim u.tecl. 
' l ,600 , 650, and 5,612 cubic yards additional produced from quarries in 1924, 1925, and 1926 respe('\ively. 

"UNITED STATES1 

Fliwrspar in Uniterl 8tales, 1.925-28, by Slates 

State 1925 

Short Value tons 

( 'olorado .. ... . . . ll, 776 s 153, 707 
Illinois. 54, 428 1, 02-1,516 
Kentucky. 44,826 833, 794 
Xcw llfcxico .. 2,639 40, 32.1 
Kcv:1da. . .. . 

Total. 113 , 669 2,052,3-12 

1\; .s. Bur. ~l ines, Min. Res., 1925-28. 
xTncluded with Colorado. 

Year 

1926 1927 

Short Value Short Value tons tons 

10,440 s lGl, 269 6,432 s 130,481 
53, 734 1, 012, 879 46, 006 863, 909 
62,494 1, 167 , 129 57,49.1 1 , 040, 338 

1, 989 x 2,613 x 
. . . . . . . . 

128, 657 2, 234, ~77 112, 5-16 2,03·1, 728 

1928 

Short Value tons 

5, 000 B 76, 800 
65,88-1 l , 154,983 
69, 7-17 1,426, 766 

x x 
x x 

1-10, 631 2, 658, .549 

Fliwrspar 8hip71ed from Mines £n the United Stales, 1927-28, by Uses 1 

1927 1928 

Use Rhort Value Rhort v alue 
tons Total Average 'tons Total J.\vcragc 

Strei. ... . . .. 93, 196 Sl,523 ,91.513 16 3.5 108, 205 IS L,643, 185 S l.5 19 
F ound ry. ... . .. 4. 533 84, 724 18 69 3, 69·1 66,2 15 17 93 
c; la"". .5, 96S 184.~50 30 91 6,499 195, 885 30 H 
J<:namrl and vilrol ite. 3,813 119' 888 3 l 44 4,713 142. -19.1 30 23 
Hyd rofluoric and der ivatives. 3, 748 98, 364 26 24 15, 9-16 585, 092 36 69 
~ I iHcc llaneou:;. .. ... . 903 15, 880 17 59 1 , 176 19,091 16 23 
Exported. 385 7,507 19 50 398 6,586 16 55 

-----
112, 546 2,034, 728 18 08 140, 631 2. 658, 5-19 18 90 

1 U.S. Ilur . :'\fines. ,~Min. Res., 1 !J28. 
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