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Introduction
The purpose of this program was 10 evaluate the extent and
potential of the varmiculite minerahization tocated 1o the sauthern porfton af
Cavendish Tawnship in ti;xe Eastern tntaro Mimng Dretrct
Previous waork o the srea had outhned several high grade

vermeuhite occurrences some 2.4 kilometers to the east Unfortunately their

)
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proximity  to cottages corested & confhot and the program was shelved
temporariiy
The work performed n this program consisted of geophysical

surveus whch included Crone Y L F Blectromagnetlic and proton magnetomeler

Surveys,  cutting chatmng  and flagging of hines cecloqical mapping and
geochermical samphing of the weathereg bedrock hortzons The surveys and

sampling was done during the summer and fall perod of 1892 Sampie

extohation snd stodies were completed petween Moverber Vo ang Dec 3t
1992

Some 150 kilometers of hne wes cut snd flagged during the
program A totst oot 06 kiometers  of  magnetometer and Y LF
electromagretics was run with a spacing of 108 meters between itnes and
intervals of 25 meters between stations on the hnes A total of 2248
Kriometers of geciogical mapmng was run guring ths pragratn

A total of some 238 sampies were collected during the
genchermical samphng program, ten of which have come from adracent sress

to the north, esst and south of the main survey ares A matoritye of the

samples have come from a marple-doformite metgzedimant ary anit
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Apoproximately 118 of these sampies heove tnficated vermicuiite
vaives of which 35 heve sigmficant »alues

The <cecond phase of ime orotect invalves the evaluation of
aporosimately 92 of these samples by a iaboratory for percentage of
vermiculite and for the size snd density of the vermicuiite

Two other indvaduals, Ow Archibeig imimng engineert ang FT

Arcmbaid {geniogist), (P AP grants P92-265 and OP92-264  respectfuiiy}

worked on this same prooect | Grant OP9Z2-2R5 consisted of overburden
driling  underneath  aress  that indicated  sigmificant  vermicubite

mineralization to see if values extended {0 depth and to carry out asssying
through an independent Taboratory Grant OP92-264 covered the portion of the
program that wncluded the geophysical surveys, some geological mapping and
samphing whereas my nortion covered reconnassance prospecting, mapping,
sampling and reconnarssance sample analysis for vermcuiite,

A total of 62 days were spent on freld work and 18 days on sample
preparation and analysis | one day on dats research, and 5 dayus on report
preparation. A total of $3397 22 was spent on oroject expenditures for Grant
OPQ2-236 A total of §11,897 22 was spent on this protect by JC archostd

in fime and expenditures 8¢ outhined by the OPAP Program requirerments,
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Property
The onqnal property consisted of three patented clams numbered

35355, 35356, and 353602 The original discovery of vermiculbite was focated
on the north-west section of cigim 35362 Consequentiv bt was found that
ths original discovery was along the eastern contact of g dolomitedmarhie
urmt which contamned several perailel zones of vermicuitte-hearing matersl
and subsequentiy ciaims EO1 191249 and EO11G1205 ware nicked up 1o cover
these areas. The original claims consisted of approvimatedy 130 acres Since
vermuouiite-pearing lenses continued off the property onto Crown tand an
aaditional 260 es was staked onto the matn group The surveys o thns
program cover an area of approgimately 4hi acres,

The onginal vermcuhite discovery was made by Harvey breene on
Lots 1910 22 in Concessions (1 and 1Y 1n the southeast section of Cavendish
Township Ths program managed to locsted parallel vermiculite systerms on
Lots 12 to 14w Concessions Hoand i of Cavendish Townshmp

The property 15 located some seven kilometers north an Highway
*507 which runs between Buckhorn and Gooderharn 15 approxymatedy 35
kitometers northwest of Peterborough, 45 krlometers northeast of Lindsay,
ard approximately 243 kilometers northeast of Toronto. The property 1s
tocated approximately 1.2 kilometers north of the Cavendish/Harvey Townshp
hne along Highway # 507

The property consists of gently rothing terrawn with mature oine,

maple, and oak (4 to 12 inch dismeter) Overburden cover s shallow and on
average 1s approximately 05 to 1.0 meters to bedrock in the swampy areas,

depths of up to 10 meters of overburden were encountered consisting of
maniy peaty material and poorty developed tasal tills b was hoped that
some of these areas might yield Targer volumes of weathered vermicubite that

irfilled low depressions during the iast glacist penog




History

in 1950, Harvey Greene acquired claims 1n the ares where the work
program was run. Verrmcoulite was first located on Lot 14-Concession ti on
Lot 22-Concession iy, on Lot 25-Conceseyan by, and on Lot 22-Concession Y.

in 1973 (lobex Minerals itnc prospected and omlled the ares
irrmediately to the east of the claims Tme program consisted of g limited
amount of diamaond and augur drithing

fn 1975 ang 1976, under the supervision of Fr O wArcmobaid,
bnshawk  Mines Lid carried out en exploration orogram conststing of
heecutting, soit samphing (augurings, dramond drilhing, and backhoe trencmng,

Aporoimately 1183 meters of damond dnithing and 3460 meters of packhoe

trenching was completed during this orogram. Vermiculite was located over a
strike tength of some 1737 meters to depihs of up to Nifteen feet.

A total of three vermaoabite zones were outhned by these previous

programs. The 2ores geeraged 127 meters 10 274 meters in width and 153

T ._,_,

meters 10 G273 meters w lengtn Some 93 2000 cute yards of vermouhte iof
over 5% vermiculite by wolume; was located 1noan areg of 3660 meters py 152
meters Due the close proximity to cottages, the program was temporartiy

sheived
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Geology

The area 1s underlain by carborate-rch metasediments of marble
and dinpside (Gremnlied amphibole-rich metssediments, syentte and syenite
gnetse, and quartz monzonite These umis are ail cut by pegmatite and syanite
dukes. The metasediments are formed from metamorphosed limestone. bands
o7 altered mobite or amphibole-nch maternal can be seen witin aress of
intenses shesring as an glterstion product of metamorphism

The vermicubite 15 mainly found wainin the weatnered-sibicified
marble and oolormte bedrock, particulenty in the aress bordering shaitow
swamps. Some psendo-verrmeoylite can be seen witmn the ampmbolite-rich
shears, caused n part by hydrothermst slferation 4 maionty of the
vermicuiite horizans are tocated within the marbles around the edges of the
Anstruther granite batholith A than band of amphibohte rs found between the
Grenville marbies and the Anstruther batholith. Bands of oetite-nch
amphibolite and gramite are found to cut the metasedimentary rmarbles aiong
shear contacts which now appear as schistose materai

The modal makeup of the vermiculite 1s as follows:

40 0-42 4% 5102

S 1-6 7% Fell
D7V 1E M2/ Cal/e 2o
The phiogomite, tremobrte, and  bDictite hydrothermaliy alter to
wermicuiite. talc gnd serpentimte  The vermicubite forms  at hgher
temperatures and different Ph than the other ropersls Yermicolite is

essentially a hydratec aiurminum and magnesium rich mineral
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in this area the verrmcubite is beige iphiggopite-pintite arigind and green
ftremolite-serpentimie ortging and found mainly 1n sheel-iike lenses The
tetter 1s a higher-grade materal There are ranor amounts of red cotored
vermiculite fiakes, due to alteration of actinobite The Mo content 15 caused
bu dissotution of dolormte from the calc-sibeate rocks

n the Goshawk/nseiite pronerty 1o the east of the survey ares |

1)
gl

the vermculite hands strike at Morth 70 degrees ggst and dipe 20 1o o

deqrees to the south

The geotogrcal survey was run dunng the surmmer and fall of 1592
There was a one-week [period in November when there was up to seven
centimeters of snow cover but this did not effect the survey as the ground
conditions were not trozen and outcrops were st visible

A total of 228 kilometers was traversed during the survey, atong
flagged hnes and claim Vines Although this was 8 reconnalssance prooram
attempting to locate verrmiculite bearing matertst witnin the marble and
dolomite umts differentistion belween miotite mich ampheboivtes  ang
amphbole-rnch ampmbolites was not made

A metasedimentary complex of marble and dolomite was located
on the property. This untt s approximately 750 meters in width ang at teast
1200 meters in length, continuing off the property onto crown tand in the
southwest, where the metasedimentary umt continues aff the property, 1t
appears to narrow out still gverages approsimateiy 250 meters i width To
the nortn roughiy  through  the  rmd-section of  Horeshoe Lake, the
metasedimentary unit 1s terrminated by both ampribobite and syenite units
Th's same metasedimentary umt appears to ogtorap approximately 09
kitometers 1o the south of the properiy snd aleo 3 2 kilometers to the north of

1he prg[ver‘f.g,




o appears thet the Goshawk Mines Lid verrmiculite deposit 12 not
connected to the zones outiined during ths suryey The new 2ones occur on
the north-west fignk of a fold, and the Goshawe deposits occur on the ridge of
the sarme foid; both are separated by botite-amphboie-syemte amphibohite
urte Tre Goshawk marble-dojormite metasedimentary units extend ac far as
the egst boundary of claim 35355

Verrmcoubite minersiization 1s found st around the contact ares of
the metacsedimentary umt sad within amphiboiite-rich shears which are
trending from the metasedimants and within the sedimentary unmt 1tself

Along the edges of the metasedimentary umi, the vermicuhite

bearing zones appear to be confined witnin lenses Thes

[y

lenses dip from 45
deqrees to 80 degrees the fatter bemng the prevaient dip to the southwest
The wvermmcuhite  mnerabization i the  central  nportion of  this
metasedimentary untt appears 1o be wider and has areater potential for depth,

The metasedimentary umt 1s terminated north of tine 6 South
iwest side of Horseshoe Lakes, and appears 1o pinch south of Line 17 South

alnong Highwat) *507 a few kriameters south and north of the claim group




Geochermnical-5Sot) Testing Program
fy 3

approvimatety 238 samples were 1aken dguring this phase o1 the

program of which ten were taken in areas adjacent to the main section ot the
surven qrid

The samples were taken 1or the most part from the smi horzon
immediately above the bedrock Extra care was taken to try and obtain chips
of the bedrock Delortesmarpie units appesred for the most pert to pe
weathered to semi-westhered The amphiboitte units, with excention of the
sheared unils, appeared to be mare massive and less registant to weathering
processes

The southern and extreme porthern sections of the property were averlam by
shabiow overburden The areas surrounding Horseshoe Leke and to the
stuthwest of Horseshos Lake were overiain by deeper overburden averaging
it 30 meters an depth Dnihing oy Cw.o Archibald (OPAP Grant *
PO2-205) inticated that depths of up 1o 100 meters of overpurden sre {ound
I some of the swamps surrounding Horseshoe {ake The ariihing progrem was
tonnage situations

"nowas found by ymiial prospectng inst the main vermicuhite
yatues comncige with the marpie/doiomte metasedimentary umis, and wethn
sheared ampmbohite/ampmpolite gneiss umts which are in close contact with
the metasedimentary units For ths resson a majorty of the samples were
taken from the marblie/dolomite units,

Samples were taken every 25 meters on lines spaced at 100

meters apart.
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These samples were evatusted visuathy by using o propane torck 10
exfohate a portion of the samples Sampies were first ogtvenzed before
extahating to allow for grester surface ares and better exfohation of the

rcacenus bockiets The samples were divided wnto three catagories:
Al nowisual vermiculite exfoliation
g1 visual intdication of vermcuhite under 10O valume (Y or *;
Croowisnal indication of vermiculite over 10F volurme (VWG gr ®%gr*xs)
Samples which indicated vermiculite were used in a quabitative
deterrmingtion program to deterrmne:
A} exact percentage of vermicuiite
Bi stze distrbution of vermicuiite

£) werght of vermiculite (pounds per cubic font determinationg

The irettal phase of togging and visual determination took between
0.5 and 15 hours per sampie on ayerage. The detatied anslyses of size
drstritstion and weight deterrmnation, including sarple drying aversged 6.6
hours per sample The sgamples were dred wn 5 convection oven at
ternperatures of under 100 degrees £ Low temperatures are needed as mgher
temperatures will change the extohation potential of the verrmculite
rneral. The samples are then pulvenized and weighed before exfolistion
After extoliating each sample, the vermicubite is weighed The samples are
then screened using +4 +4 10 -5, +3 to -4, +14 10 -28 -28 screen fractions
Each fraction 1s weiched and then pound per cubic foot deterrmnations are

madge.




Some 338 geochermcal/smi samples were taken during the
nrogram Most of these were oblained wathin the marbie/diopside umits and
the remainder within ampmbelite-rich shear zanes Of the samples Laken, 135

(40E) contained verrmiculite Approeimately inirty-five of the semples or
I49F of the vermicuiite-bearing sampies fave srsuatiy edicated watyges of
over ter percent vermmouiite py volume (upon exfohation)

Minety two samples have been analyzed for quantitative analyses

and s1ze distripution/density anatyses

industrial Use for Vermicuhite

Yermiculite 15 primanty used in gypsurm plaster, nsulation, and

repigcing sand tn cancrete it s desirabie due 1o 1S tow density, hgh heat

resigtance low theyrmal conductivity hight weight, inert chemical properties,
and acoustic (sound-proafing) quatities itz glso cheaper {o transoort in ok

as a raw product before exfoliation and have 11 expand 1o 118 fingl product
gnoe vt reaches e proper market

Dther verrmcounte deposits tocated in Canada are in the Sudbury
and Perth areas Due to Lhe mgh asbtestos/talc contents, these deposits are
not in demand There are only four other producers of vermiculite 1n the world
wiich nclude, Libby (Montana), Palabors (South africar, Enoree (South
Caroline), and Santa Luzia (Brazil) The firet three are high grade (-90F
vermiculite) but within narrow lenses and pods. The tast 12 not in ok demand

due 10 8 magh otte content.
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than +4 mesh {density of 7 pounds per cubic foot) No Z 1 between —d and + 14

mesh (density of & pounds per cubic foot} No 2 s between —14 10 +25 mesh {5
pounds oer cubic foot} and Nod to No6 is between =28 and +48 mesn (4
pounds per cubic ooty Mot 1s used for joose N1 and agricultursl purposzes,
Ne2 s used for refrigerstor nsyiation or  asphall  impregnstion or
piaster/concrete  aqgregate, No3 is used for agricuitural growing or
piaster/concrete aggregate, and Nosd-6 19 used foar fillers  insecticides,
carriers, paint exienders ang home insulation Yermiculite competes with
quosurn, peritte, foamed stag, olay, and sand 85 an industral minersl 1t has a
higher k Tactor and 15 fighter than the other materais although it has less
compressive strength,

Our concern with ths periicular occurence 15 1is potential far
uses in the epvironmental freld as @ cappng or imer matenal for waste and

tangfiit sytes and as an absorbant material for toxic apills i1 the qualities of

thrs particular deposit are amenabie 1o this purpose.




Surmtmary of Pesuiis-

04r  the 333 samples  teken  during  the  surface
qecchemical/sampling program, 92 of the samples returned vermicuiite
valyes O the sgmples wiich returned vermicubite values  same fourty-one
(a4 6 0of the camples) of them contained sigmificant vatues Significant
yvalyes gre deterrmined as those which are aver ten percent vermiculite tm
yotume

Stamficant  values  were  returned  from all five of  the
vermicutite-bearing anomaties The ghest percentage of verrmouiite found
tn gach anomaty 15 as follows:

anomaly A- up to 38.05F vermicuinte (4-387% average)

&rscvma)g- B-up tn 16 28% vermiculite {A4-25% & pruge)
Anomaly C- up to 25 898 vermicubite (4-20% average)
Anomaty D- up 1o 12 97% vermcouinte (13-13% average)

anomaty E- up to 59 44% vermcoulite { 2-13% average)

Samples were also anaiyzed from the insudite/Goshawk procerty
to the east of the syrvey ares and from the rogdout some 2 kilameters 1o
tie couth of the survey area These returned 14.16% and 14478 vermicuhite
rerg-ppr*twpijn
Samphng  bws  indicated  that  the zores  conbioue  to tne
south-southwest and Lo the east of the survey ares T wo cigim blocks of six
clatms were staked during ths orogram to cover some of the important areas.
A rmajarity of the vermcubite 1¢ contained withan the -28 to +4ddg
mesh cize fraction (grades 4 1o &), but there is sufficient materis] also ir the

-4 1o +2a (grade 3; mesh size fraction,
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approvimately 42 percent of the sampies within the -5 fo +14

mesh fraction contmn matenal with a densyty of 3 to 7 pounds per cubic foot,
and approximately 23 percent of the sampies within the -14 1o +28 mesh
fractions contamin material with the same nens:itg, Onty 109 percent of the
samples contaimng vermicubite contained material coarser than +G mesh size
Yisual indications during the field studies indicated that Anomaty

L and anormaiy £ contatned coarser vermicuiite matenal with lower densinies,
The method of exfohation of vermicuiite using propane torches 1s

sutficrent for field studles oot 10 has peen foung that without proper
temperatyres st specific time intervals, vermicuiite wiil not expand 1o 1ts
futiest potential it e therefore estimated that the vermicubite under 1desl
contitrans wiltl occoupy more of the coarser mesh intervals, and that the
denstties will be lower than what tmis study hes indicated. An oven with

P350 to 1700 degrees Foshould be used for future exfobation of maternals
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onciustons
This phase of the expioration program has expanded the previcusiy
known areas of vermculite-bearning material which were first located on

entoqical mapping, geochemical/sall

Lo 2

patented claym EOZ53602 Prospecting

U:|

sampling, VLF-Electromagnetic and magnetometer surveys were all useful
tools noouthining these vermicubite deposits vertmiculite has been fourd to
be aseociated within defined geniogical units imetamorphosed limestone), and
it has been found that the magretometer survey s useful in delineating
between the won-rich amphibolites and the iron-poor marbie/himestone umis,

A total of five vermicyliite-tearing zones in total were outhined,
encompsssng 4 surface ares of over 450 square meters

o appears thal these zones gl of wioch bie wilhin 8 marble
imetamorphosed hmestone/dotormte) umi trend inoa norihessteriy direction
(N 20 degrees E) These zones are truncated in the riddie section of
Horseshoe Lake (al Line & South), but appesr to continge off the property and
surver grid Lo the southwest

The vermiculite-bearing zones are located etther at tne contact
ar in the central portions of the marble complex. At the contact edges the
vermicuhite maternal appears 1o be relstively shallow ard unwesthered ot
depth but 1n the central ge appears to be wider and weathered to grester
genths

ft 15 possinde that the matersi in the central seclions of the
martle complex 1¢ possibly an acowmelstion of westhered material wathin a
‘bowl” or trough; and for this reason there iz potential for g iarge-tonnage
srtuation in this area. Although anormaly £ i the northwest section of clsim

EU 35362, has some of the highest verrmoulite percentages per volume of

matertal, 11 1s thought that Anomabies O and B respectively have the greatest

prtentral for bath grade and votume
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A totat of mnety two samples returned sigmficant vertmoulite

assays. approximately torty-five percent of the vermicubite-bearing samples

[y

mained over ten percent verrmcubite py volume and these moh-orade
samples covered an ares of approgimately ood meters square (800 meters
east-west and 400 meters north-south) Thos ares 1e docated Lo the south and
southwest of Horseshoe Lake

Masgt of the verrmicouhite mineratization was ncated in iow qround
or at the edges of swamps L5 possibie theat there is one large ares of
accumulation in some aress where some of the anomaious 2ones are one of the
sarme. 1t is also thought that some of these snomatous zones are close enough
to earh other to be mined as one deposit in the future

There ig sufficient quantrites of vermiculite within the -8 to +2

[my)

mesh fractions, (the majority tr the 14 to +23 mesh rﬁm}po with & darsiiy
of 3 1o 7 pounds per cutmc fool The exfobated vermicuitte comncides with the
tnitustrial catagores of *3 grade Lo *6 grade The size and grades outhned by
b analyses indicate that this material is uszeful ez plaster/concrete
agqregate fiilers, snd paint extenders with a proper method of exfoiiaton |
using an ideal exfolistion termperature of 1350 to 1650 degrees & over a
speciiic time perod) 11 1g thounht that there 1o cutficient materist in the
maher-grades coarcer size fractions wmcn would be usefud for ingutstion

purpnses There appeared to he coarcer material szsomiated with anomalies §

it wisuslly appears that  the werricubrte in this deposit 1=
reiatively free of tatc, serpentimie and oiner gangue minerats L also
apoears that this vermcubtte 1s anhydrous or of the non-absorbing type; thus

wowouid be mere wseful et oan nselating matenal rather than for




Recommendations

The next phase should be 1o evaluste the area and depth of the
hgher grade mineralizetion, to outhine the tonnage and grade potential There
15 A surface ares of approximateiy da0 meters by 800 meters ihetween Lines
7 south and Y1 south on the south and soutnwest srde of Horseshoe Lake)
which should pe tested to see ff ths 1s n effect 8 large bowl-type
accumulation of residusl material. At the same time g backhoe shauld be gged
to butk-test and sample st depth (to approximately 45 to 55 meters depth)
oroeach of the snomalies where high values were indicated (ne fence per
anomaty would total spproximately 500 to 600 meters of trenching These
trenches couid be logged, sampled, and backfilied o oapprosimately 40-50
hours of packhoe time

This vermiculite deposit, contained witin g marble complesx,
appaars 1o terminate {0 the north but extends to the southwest The extent of
ths deposrt 12 unknown and continyes 1o the southwest inta an area overiain
by crown-iand. As the highgrade values continue into thns area, 11 shoutd be
genlegically mapped and sampied to see the extent of this zone A
swamp or heayy-overburden areas

Vermiculite minerglization has been located n seyveral other
tocations off the property such as on the Harvey-Cavendish Townstep ine
some (0.8 Kilometers 1o the south, on the Insuhiie/Goshawk oroperty some 2.4
ilormeters to the east and in g roadoel or Highway =507 1 hre of strke ang

some 4 4 kilemeters 1o the nortneast 11 1s pessibie that ail of these areas ar

N

geatomcatiy rejated
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atthough the martle comples 15 truneated Lo the north L s
possibie 1t squeezes and bulges, with the possitoiity that there are 8 sernes
nf other trunceted marbie compleses extending Turther north There 15 atso a8
larqe area of open Crown fand underiavn Dy rmetaroorphosed Dmestone o
farbie some 36 1o dd kilometers Lo the north of the oresent survey ares
which should be nvestigated during the next prograrm phase gt the same Dime
the detavied survey and bulk-sarmpiing programs are being runover this
property. The next phase could be carmed out during the summer and fall
months of 1993 when the ground conditions and exposures are 1deal. Part of
this wark program would inciude some further n-depth study of the
properttes of the higher quahty vermicubite material to see 1f ot has the

chermcal properties for uses in the environmental freld

December 31 1992 ‘7‘7
Toranto, Ontartio. J&Zarcmubala, B Sc.heolo
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