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SUMMARY -

Prospeeting procedures and dismond drilling by Lura Corporaticn
Itd. during the years 1962-1963 delineated a large tabular body of celestite
(Sr 50,) in the EFnon District of Caps Breton Island, Nove Scotia. Thers
is eviéenee to suggest that the gently dipping stratiform deposit is 1800
feet long, 1600 fest wide, arnd 7 1/2 feet in average thickness, containing
a possible tomnage of 2,160,000 tons of mincralization averaging 75% Sr 80,.
There is concrete evidence that 270,000 tons of probable mineralization
averaging 75% Sr 80, is contained within a block 600 feet long by 600 fect
wide, with an everage thicimess of 7 1/2 feet. This latter body is partially
exposed at the surface and it ie belicved that about 125,000 tons of thia
bigh grade Sr SO, could be recovered by open pit methods down to 2 maximm
depth of 50 feet below tho surface of the ground, The ramaining 145,000
tons could be easily extracted by trackiess nnderground mining methods
utilizing gently ineclired stopes and haulage ways from the bottom of the
open pit,

It is recommended that a comprehonsive market study of the uses
for celestite be carried out and if the resunlts of this compilation are
promising then It is further recommended that detalled diamond drilling be
undertaken to establish tho size and grade of the deposit. Detalled con-
centration and separation tests in respect to the recovery of the pelestite
should be carrded cut in the ncar futurs. :

PURPOSE OF REPCRT

It is the writer's purpose to present the salient fmcts in
respect to the geology, size, and extent of the Enon Celestite deposit.
The deposit was first discovared in 1962 and, until the latter part of 1966,
it did not seen to offer any econcadc possibilities and, as a consaquence,
8 dotalled report was not made pertaining to geclogy, size etec. Over the
past year, Dr. J. H. Morgan, Consulting Geologist of Lura Corporaticn, and
the Hova Scotia Department of Mines have suggested that the deposit comld
have econoxic potential. This report therefore presents a picture of the
development possibilities of the celestite mineralization in the Enon

property.

The writer is currently carrying out geochemical and microscepe
research work on the celestite depoait and a further report will be sub-

' mitted giving detailed demeription of the geology and possible origin of

the mineralisation..

LOCATICH

The Fnon district of Cape Breton Island, Nova Scotis, 1s eituated

* about 9 miles due south of Big Pond, a small commmity on tho south side of
. East Bay, the eastern amx of the Pras dt0r Lakes. '




The property is easily reached from Sydney by travelling
25 mlles along Houte 4 to Big Pond and thence southerly, for a distance
of 9 miles to the head of Lake Enon. Prom the wost, a secondary road turns
off Highway /4 at Hay Cove and tremds northeasterly for a distance of 15

miles towards the head of Lake Encn.

The property is sbout 35 miles northeast of the town of St. Peters
amd 35 nlles southwest of the city of Sydney. The celestite showing is
only 2005300 feet from the Big Fond ~ Crand River. road and is situsted :.
1/4 mile south west of the Enon Post Office. (Map 1 & 2)

EXTINT OF FROPERTY

The Enon celestitoe property consists of 7 mining claims (220 acres)
and 1s contained within reference map 1JF15A. Three claims are in sood
standing until June 1968, and four are in good standing until January 1969.
The property consists of the following tracts and claims: (Map 2)

TRACT CLAIMS EXPIRATORY DATE REF MAF
46 0,P,Q, June 1lst, 1968 11¥15A
&7 ] June 11th,1969 : 11F154
50 D : " on L)

51' | A,B o , " . ) o

HISTORY

The celestite depoait was found by Lura Corporatiecn Limited in
the early spring of 1962. At this time the company was actively engaged
in prospecting and geochemical surveys for base metals in the Loch Iomond -
Salmon River areas of Cape Breton. :

Angular- float of what was then thought to be barite was chbaerved
in the bed of a =mall stream 200 feet north of the Big Fond - Grand River
road and about 500 ~ 600 feet south of the south corner of Little Fnon Laks.
In the awmer of 1963 & small pit was sunk a few fest north of the float
and, at a depth of 2 feet, s0lid outcrop of cecleatite vas encountered.

A soil sampling programme was carried out during the sunmer of
1962 and rumerous anamalies for Fb & Zn were found in soils surrounding
the celestite minsralization. A drilling programme in the early winter
of 1963, with the cbjective of probing the geocheaical snomaliss for base
metal possibilitles delineated a large tabular msss of celestite. :

_ The only work carried out in the property since 1943 was done
in November 1967, it consisted of stripping portions of the southerly
extension of the deposit to recover material for test purposes,




GENERAL CHARACTER OF PROPFRTY

The cslestite deposit is situvated at the extreme northeast
end of the loch Lomond Basin, & chain of northeasterly trending lakes
approximately 7 mlles long and one half - two miles wide. The lakes
from northeast - southwsst are known as Little Enon Lake, Enon Lake,
Lake Ulst, and loch Lozond respectively. (Map 1 & 2)

The immediate area surrounding the depoait is very flat with
elevations averaging 175 - 200 feet above sea level. The terrain south
of Little Pnon Lake is heavily wooded with spruce and fir. The &rea just
south of 1ittle Fnon Lake, around the northern edge of the deposit, is
swanpy ard covered with sorub spruce.

Drainage from the southeast side of the deposit is northerly
towards the south side of Iittle Enon laks, The difference in elevation
between the south side of the property and the north is only about 25 feet.

' The southern portion of the de;ﬁosit isf overlain by g;laoial tilx
varying {rom 2-10 feet thick. The central portion and southern edge of
the deposit are covered by about 20~50 fest of till and boulder clay.

Cutcrops within the property are extremely scarce and angular
float is only found along the south side of the lake and in the bed of the
small brock draining the deposit. ‘ .

The property occupies the central and narrowsst portion of a
Carboniferous — age basin that trends northeasterly from the Atlantic Ocean
towards Sydney. (Msp 1, G. S. C. Mep 1026A)., It is contained within the
northerly limits of the Loch Lomond Basin which is underlain by Devonian
granitic rocks, Missiseippian sediments, and Pennsylvanian sediments.

The Carbonlferous sediments uncounformably overlie a Devonian
- age granitic bascment complex consisting essentlally of felsite porphyries,
granite, syenite, and granodiorites. Thei. compotent basement rocks are
only allightly faulted and fractured. : R

The sediments directly above the basement rocks are bslicved to
be upper Windsor in age and are composed of slternating beds of marine
limestones, evaporites, conglomerates, and shallow water shales, mudstones,
and sandstones. These Mississippian-age rocks are approximately 350 fect
thick in the northern portion of the loch Lamond Basin and over 2000 fest
thick in the area surrounding Lake Uist and Loch Lomond towards the south.
The Windsor rocks have a reglonal strike of H459E, conformable to. the trend
of the Carboniferous basin, and dip at angles varying from 00 - 150 northwest,
towards the center of the basin. '




The Windzor scdiments are conformebly overlain by a thick
undivided series of lacustrine and deltaic sediments of Pennsylvanian age
consisting of conglomerate, sandstone, shale and minor thin cosl seams.
The beds have a regionnl atrike of N40O-45CE and dip at low angles towards
the northvest.

The Pennsylvanien rocks are in fanlt contact with the Pre-
Carboniferous basement rocks on the northwest side of the basin; they dip
at high angles of 60°-859 tovarda the southeast. It is believed that the
northvest side of the Carbonifercus-age basin is borderied by a major
Post-Carboniferous normal fault that dips at bigh angles towards the south-
east, the Carbonifercus sediments within the basin were down dropped
relative to the crystalline rocks on the northwest.

The Permsylvanian sediments are over 2000 feet thick in the
central pobtion of the basin around Ioch lomond, 10C0 feet thick in the
porthern part of the basin, and 200-300 feet thick on the northern side of
Little Enon Lake, just north of the celestite deposit.

Appraximately 1-1/2 miles scuthwest of the Enon area there is ;
evidence for a large, or series of large, celestite-barite-galcna beds
underiying the waters of loch Lomond and Lake Uist. (Map 3). At Saimon
River (Silver Mine), 7 miles towards the northeast on the south side of
the basin large tomnages of low-grade galena mineralization are located
in basal Pemnsylvanian arenites near the Windsor-Permsylvanian contact
about 200-300 stratigraphically above the unconformity between the Windsor
asediments and the granitic basement rockas,

4t Big Glen, mid way between Salmon River and Enon, basal Windsor
limestones and conglomerates are widely mineralized with low-grede galena
and ephalerite. These beds are sbout 100 feet above the unconformity between
the Windsor beds and tho granitic basement rocks. '

Aifew small showing and abundanmt float of barite-galena have
been found on the north and west sides of the basin at Lochside and Mt.,
Auburn, 5 and 10 miles respectively from Encn.

The lower Windsor sediments in the Loch Lomond Basin are enriched
in trace quantitics of Sr, Ba, Fb & Zn. ~ Abundant floats of ore-grade
lead-zinc-silver mineralization replacing limestoncs, and barite-celestite
are common throughout the district. Further exploration surveys for base
nmetals in the region are plarmed for the sumrer of 1948.

DETATLYD GECLOGY AND MINERALOGY

The Enon celestite deposit is a large stratiform body partially
replacing the lewer portion of a sandstone-mudstone bed at the contact with




an underlying, dense, altored limestone bed. It is totally within Windsor
age sediments and occurs at an average distance of 150 feot above the _
unconformity between the Mississipian beds and the granitic basoment. It
strikes N400-450E and dipe at anglea varying between 89-100 at its southern
extremity. In the northern and central portion of the depoeit the dip is
essentially horizontal (Map 3 and &)

" The stratigraphy of the deposit has been fairly well ascertained
by drilling. The southern and central portion of the body is underlain
by an altered bed of limestone 30 — 40 feet thick and & bed of ferruginous
conglamerate 60 — 80 feet thick, containing pebbles and cobbles of Pre-
carbonifercus granitic rocks. ‘l'he deposit is overlain by 100 - 1235 feet :
of varying thicknesses of shales, conglomerates and limestones. The northern
part of the deposit below the bed or manto of celestite and the footwll
limestone is decidedly different in lithology to that of the central and
southern portions. Here, the deposit and the footwall limestone are under—
lain by about 200 feet of varylng thiclmess of gypsus, snbydrite, gypsifercus
sediments, black shales and limestones, The ecute angular unconformity

© . represents a pinching-out and onlap of evaporites end gypsiferous scdiments

over the basal YWindsor conglomerate. The pinch-out réflects the southern
terminus of evaporite deposition in the Loch Lomond Basin. (Map 4). The
northern portion of the deposit is overlain by the same stretigraphic units
or beds as those in the southern and central parts of the deposit, i.e.
shales, limeatones and congloneﬂtu

. The sedimentary horimm pineh out hterauy alang atrike as
well as down dip. (Map 5) |

Tha Pre-Carbonifercus basement rocks generally have an sven and
smooth surface but towards the west slight undulations of low relicf are .
evident. It 1s pertinent to mention that the celestite body: thickens
appreciably over & structural high of smali relief towards the weat in the
vicinity of hole No. 18,

Permsylvanian aedinents comprlsed of calcareoua—fon'uginoua
conglomerate are believed to be loeated under the overburden just north of
the south side of Little Enon lake as shundant anzular float of this
materiel occurs in this area,

The Windsor sediments are very free of spprecisble deformational
features. The only beds that exhibit noticesble fracturing are the compoient
limestone hordzons. The footwall limestone bed exhibits the most fractures
of any rock typo and even these are very sporadic and small.

The celestite body 43 a partial replacament of the lowsr portion
of a ferruginons, glauconitis, and caleareous mudstons-sandstone member
that varies fran 20 to 40 feet in thickness. Conglomeratic phases are




frequent in this bed as well as phaly or argillacecus sandstones. The
bed is unfractured and unaitered throughout.

The mineralization consists of coarss grained, massive and
submassive celestite (SrsS0y,) that is generally a bluish white or greyish
white in cclour. liumorous large blebs of a reddish brown celestite are
frequent throughout. The celestite is generally euhedral and exhibits
large 3mu-5mm tabular, rhombic priems. Large rosettes of elongated

- prismatic crystals up to 1" in diametor are common as well as radiating,

colloform crystal forms and growths, especially in the southern rortion
of the deposit.

Spherical vugs up to 1" in dismeter are partialiy lined with
- amorphons manganifercus-pstroliferous materisl. Thess small cavities are
comzonly speckled or lined with extremely mimute crystals of sphalerite

. ~ Recent. microscope work on the mineralization has found evidence
for sporadic, minute, crystals of realgar, orpiment and native sulfur
oceuring in thin seams and associated with galena, sphalerite and chalco~
- pyrite. GSmall lensss and blebs of red ochre (hematite) and manganite were
cbgerved in the celestite, The ostimated average combined Fe-¥n content of
the deposit would be well below 1.5%. The bulk of the depoait 1s rolatively
frec from apy visible impurity (excepting blebs of unreplsced rock). A
sample from & trench in the southern part of the deposit was assayed and
yielded the following: ‘

Sr0 - 55% (958 5rs0),)
Ba0 - 1.16% (1.78% %so;.)
Ca0 - 0.32% (0.77% CasOy)

The average grade of the deposit Antersected in holes 15-18 is
about 75% Sr50, with minor mpurities of FesQ3, CasS0y, Bas,. and 510,.

It 4s possible that an appreciabie portion of the celestite

- Qeposit may consist of strontlmnite (SrG03). Recent microscope work has
shown that stout psendo-haxagonsl crystals of strontianite are Intimately
intermixed with the celestite. It ls possible that the bulk of the
strontianite has been replaced by celestite and the crystals ars actually
peeudomorphs. : ' '

The footwall limestone bed is moderately altered and contains
frequent, thin wide spread scams { 1-1/8 inches) of extremely fine grained
galens, sphelerite and chalcopyrite. The carbonate horizon is generally a
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dar}' arey to buff colour and contains sporadic fragments of erinoid stems, .
algal growths and bryozoans. Fortions of the limestone in direct contact
with the celestite have been bleached, dolomitized, and eiliocified. Small
spherical and ovoid - }like concentrations of bluish white celestite and
thin fractures of clear celestite are comnmon in the upper 5-10 feet of the
bed, The limestone i3 exposed in the bed of the amall brook just south of
hole No. 15, agsays of this bed have yielded up to 4% Zn, 2% Fb and 1 oz

of Ag/ton. The mmerous soil anomalies along the southern edge of the
celegtite deposit reflect the presence of Pb~Zn mineralization within the
footwall horizon. .

: The northern and central port.inns of the depo:it are fairly well
confined to the bottom 5 feet of the sandstone-mmdstone number. The deposit
is sround 15 feet thick at its southern extremity where it crops out, it
apparently pinches to 3 - 5 feet thick at the northern edge. The deposit
thickens out appreciably towards the southwest, west of a line joining
holes 15, 16 and 17, and pinches out between holes 18 and 19, The bedy In
the vicinity of hole Ho. 18 is ebout 27 feet thick, but only 5 ~ 7 feet of
this mineralization could be classed as ore grade material. The mineraliz-
ation apparently extends towards the northeast and southweat because angular
float of massive celeatite has been found a.long the McVicar Road and the
southeastern corner of Little Znon I..ake.

SUMMARY OF DRILY, HOLFS

Five verticsl holes totalling 1158 feet ware drilled on the
property in 1963, The locations and sections of these holes are shown on
maps Hos 4 - 10. Four holes, Nos 15 - 18, intersected the celestite deposit.
Hole No. 19 did not interscct any appreciable mineralization; numerous long
. sectlions of core wers lost due to poor ground conditions. It is posaible,

* however, that appreciable celestite mineralization occurs in the vicinity
-of hole Eo. 19 &g freguent bluish white crystals o:!.’ celestit®d wore observed
in sludges from lest core sections,

Hole No. 15: cored 11.2 feet of pogsible massive celegtite.
Prom 0.0 - 4.1 broken fragments and pleces of celestite embedded in a reddish
clay or till were encountered. From 4.1 - 11.2 massive celestite averaging
858 SrS0), was cored in a nearly continous section. The deposit in this area
is probably over 15 feet. ‘thick.

: ‘ Hole No. 16: 550 feet north of No. 15 intersected 5 feet of

. masgive celestite grading 75§ SrS0, at a vertical depth of 95.5 feet. The
~ sediments above and below this int raection do not contain any appreciable
concentrations of celestite, )




_ Hole K&, 17: 800 feet north of Wo. 16 intersected 1-1/2 fect
of massive celestite %90 ~ 100% Sr50; by visual estimation) at a vertieal
depth of 75 feet. The deposit here dould be much more than the thicknesa
noted above as 95% of the core was lost between 63.5 and 73 feet. es
from a drill-run at around 60-65 feet contained appreciable crystals of
greyish and reddish brovn lath~shaped crystals of cclestite.

Hole No. 18: 600 feet west of Hole No. 16 encountered wide-

spread celestite mincralization from 147 to 174 fect. From 147-152 feot

a sandstone - conglomerate facies averages about 25% Sr50;, (visual estima-

ticn), 152-162.8 feet has magsive blebs of celestite in a sandstone-mudstone
- sequence and contains sbout 30-35% SrS0,. From 162.8-167.8 feet, a 7.0 feet C’f]
length ylelded 52% SrS50;, the last 5 foet of thid sampie wo average 0=

75% 5180 (visual estimation). Between 167.8 and 174 fest numerous high

grade lenses and blebs of celestite were intersected, and at 172-173 fect

8 one fool bed of 1008 celestite (visual estimation) was cored.

Hole No. 19: 6CO feet west of hole No. 12 intersected the
favorable sandstone - shale bed at a depth of 215 fect and passed into the
footwall limestone bed at 240 feet. The sandstone horizon does not contain
any visible concentrations of strontium mineraiization. As mentioned Pre-
viously, a large percentsge of the cores were lost above 200 feet and fre-
quent grains of celestite were noted in sludges. These sludges are not
available for assaying.

SIZE AND FXTENT OF DEPOSIT

There is evidence to suggest that the stratiform celestite

deposit is persistent both laterally along strike; and down dip. If it
is asoumed that the celestite deposit persists between the onterop and
~ drild intersections, it could occupy an arca of 1800 fect in an east-west

direction by 1600 fest north-south. It is possible that the bed could have
much larger dimentions because float of celestite has been found outside ‘
the limits given above. It is believed that the bedy has an average thick-
ness of 7 1/2 feet of ore grade material {over 0% Sr30y,).

The estimated tonnage factor for 75% Sr50;, and 25% sandstone~
mudstone would be about 10 cu. ft. per ton = 1. This is based on the as
sumption that the massive celeetite has a specific gravity of 3.9 and the
- sediments an average specific gravity of 2.3. . ,

A block 1800 £t x 1600 ft x 7.5 ft would contain cver 2,000,000
~ tons of‘posaible ore™ averaging 75¢ SrSO.

. A block of probable mineralization cutlined by holes 15, 16, 18
and the trenches would be 600 fest long by 600 feet wide, with an average




thickness of 7 1/2 feet. It would contsin about 270,000 tons averaging
over 75% 5rS0),. About 50% of this block could be mined by open cuts or
pits down to & vertical depth of 50 feet below the surface and the re~
mainder could be developed by cheap, trackless mining methods utilizing
gently inclined stopes and haulegs ways from the bottom of the pit or
open-cut, ‘ , :

4 block of possible mincralization 1800 feet by 1000 feet by .
7 1/2 fect contained by holes 15, 16 and 18 and the projected easterly
extension of the deposit could contain arcund 1,350,000 tons of minerali-
zation averaging 75% SrSQ,. ‘

CONCLUSIONS AND RECOMMENDATICNS

The Enon celestite body contains 270,000 tons of probable
celestite mineralization averaging 75% SrsQ;. The deposit contains a
possible tomnage of 2,160,000 tous of high grade strontium mineralization
averaging 75% Srs0j,.

The deposit 1a beiieved to be hydrothemal (telethermal) in
origin and was found by ascending thermal waters rich in strontium, re-
placing a porous sandstone-mudstone bed in direct contect with s relative-
1y impermesble, underlying dense limestons bed. It is suggested that the
thermal waters were intermixed with deep circulating meteoric water and
that the strontium salts were derived from the leaching of evaporite members
below the celestite deposit. The solutions may have migrated up dip and
part may have travelled vertically.

The mineralization is definitely cpigenetic (later than the
enclosing rocks). The lead-zinc mineralization in the footwall limestone
was later than the celeatite minerslisation in the sandstone-muds.tone member,

The Enon celestite body is believed to be the largest single
source of celestite so far reported. It 1s snggested that a comprehensive
market study be carried out in respect to the demand and use for the type
of mineralization found at Enen. It 1s suggested that the mineralirzation
could have uges other then for a source of chemical-grade strontium salts.
%ﬁ’ gelestlite could be a source of filler-grade material and possibly may
b ﬁn 0il-drilling muds. ‘

1f market studies, coupled with research into recovery, con-
centration, and conversion of celestite into other strontium salts are
pronising, it is rocommended that dismond drilling be done sufficient to
indicate that 3 to 5 years supply is readily availsble for open pit mining.

Respectfully submitted,
(.. flnclpuie
A. D. Hudgins

Fredericton, M. B,
Decexber 18th, 1967




SUMMARY

CELESTITE DEPOSITS OF ENON-LOCH LOMOND DISTRICTS,
CAPE BRETON, NOVA SCOTIA

By A: D. Hudgins

Geological work and diamond drilling by Lura Corporation
in the Enon distriect, Cape Breton County, Nova Scotia have del%neated
a large stratifrom deposit of celestite replacing sandstones of
Upper Windsor age just above a major unconformity separating
Carboniferous sediments from Precarboniferous crystalline rocks.

The blanket-like deposit, containing an average grade of
over 75% Sr50, dips at angles of 2° - 10°, has an average thick-
ness of 7' - 8' and is located at depths varying from 0f - 1707
below the surface of the ground. There is evidence to suggest that
the mineralization is of great areal extent, it is over 2400 feet
long and 1400 feet wide. The deposit is open along strike and down
the dip.

It is believed that the eastern shores of Lake Uist and
Loch Lomond, Jjust south of the Enon area, are also underlain by very
large deposits of high grade celestite,‘some of which contain sig-
nificant lead-zinc concentrations. |

The celestite will be utilized by Cape Chemicals Corporation
Limited at Point Edward where some of it will be converted to other
strontium salts desired in the chemical industry. ,

It is the purpose of this talk to discuss the geology of
the Enon celestite deposit and the Loch Lomond area. It is expected

that a complete text of this paper will be published at a later date.
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