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CAVENDISH VERMICULITE OCCURRENCE 

Blue Marble Mining Corp.

Summarv-

At the end of 1993, a total of 264,000 cubic meters (396,000 tons) 
averaging 20.207o vermiculite was outlined in a detailed study done over an 
area approximately 2.0 kilometers south and in strike with the claim group.

In 1994, the zone to the south was extended over an area of 
approximately 170 to 425 meters in width and 445 meters in length. A total 
of thirty-five holes were drilled to a maximum depth of 15.5 meters in the 
central swamp-covered area.

By November of 1994, this zone was drilled over a length of 670 
meters and over an average width of 286 meters. The central part of the 
zone is covered by a shallow swamp area. The zone is known to continue 
for at least another 200 meters to the north and 300 meters to the south; 
and was extended by drilling for a total length of approximately 1190 
meters by consequent programs run in 1995 and 1996.

In 1998, a backhoe excavator was used to cross trench for some 270 
meters across this same marble complex to visually confirm that values and 
grades increased at depth and within the bedrock down to depths of at least 
6.7 meters.

Metallurgical tests were run by Ontario Research Foundation and no 
gangue or hazardous minerals were found associated with the vermiculite. 
Consequent tests by Lakefield Labs found no asbestos and only minor 
amounts of of the non-fibrous types of tremolite.

The present program was to find extensions of the original zone 
which has been traced northward and onto the claim group. Two bands of 
vermiculite-bearing marble have been located on the south and north 
extremities if the claim group. Values returned are lower than 5.007o 
vermiculite and are located within bands of marble which are only surficially 
weathered.



Property-

The property consists of one group of mining claims totalling some 
162 hectares. These claims are made up Of one block (8 units) of 
unpatented mining claims. The claims are situated in the southwest corner 
of Cavendish Township, southeastern Ontario.

Unpatented Claim Group-

EO 1191 968- 8 claim units (162 hectares)

The original vermiculite discovery was made on Lots 19 to 23 in 
Concessions 3 and 4 in the southeast section of the township. The main 
discovery , made by the author in 1992, was made to the west of the original 
group in an uninhabited area west of the main highway, and is located in 
Lots 12 to 15 in Concessions 2 and 3. This claim is located in Concessions 
3 to 5, Lots 11& 12, Cavendish Township. The due date for assessment is 
June of 2001.

The property is located some 243 kilometers northeast of Toronto 
and 35 kilometers northwest of Peterborough. The property is located some 
seven kilometers north on Highway # 507 which runs north of the highway 
which joins Bobcaygeon to the west and Buckhorn to the east.

The property consists of gently rolling terrain with mature pine, maple, 
and oak (4 to 12 inch diameter). Overburden is shallow and on average 0.2 
to 1.0 meters to bedrock which contains the vermiculite material. However, 
depths of up to 15.5 meters of overburden have been encountered in the 
swamp areas.
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History-

In 1950, H. Greene located vermiculite in: Concession 2 - Lot 14, and 
Concession 4 - Lot 22, 23, and 25.

In 1973, Globex Minerals Inc. prospected and drilled the area 
immediately east of the claim group. The drilling consisted of limited 
diamond drilling to 15.2 meters depth and shallow augur drilling.

In 1975 and 1976, Goshawk Mines Ltd. explored the area east of the 
claim group with: linecutting, soil (augur) sampling, diamond drilling, and 
3460 meters of backhoe trenching. Vermiculite was observed over a strike 
length of 1737 meters.

By 1977, Insulite Development Corp.outlined three vermiculite- 
bearing zones ; each averaging 122 to 274 meters in width and 183 to 823 
meters in length. One area of 366 meters X 152 meters averaged 93,309 
cubic yards (54,500 tons) at 11.907o vermiculite (with a cut-off of 14 pounds 
per cubic foot). The vermiculite averaged 10.1 Ibs l cubic foot. Due to the 
close proximity to the cottages in these areas, the vermiculite testing 
program was terminated. This showing has: 54,500 culm, p roven reserves, 
48,960 culm, p robable reserves, and 278,540 culm, possible reserves 
(total 382,000 cubic meters @ 11.907o vermiculite).

Metallurgical tests were run for Insulite in the mid 1970's by Ontario 
Research Foundation and Zonolite; and it was found that the materials 
were metallurgically acceptable and without gangue impurities.

In 1981, the property consisting of claims 463848 to 463849, 460128, 
38132 to 38133, and 38139 to 38142 was transferred to Insulite 
Development Corp. and brought to lease. This lease was granted by the 
Ministry of Natural Resources for the purpose of development for mining 
purposes of the vermiculite potential; although a right of way approximately 
130 meters from the shorelines and 50 meters from existing roads was 
imposed; hence a large portion of the higher-grade areas was withdrawn 
from development. This property was transferred to FT. Archibald 
Consulting Ltd. in 1996.



From 1992 to present, a program of geophysics, geological mapping, 
and till sampling outlined a new zone some 2400 meters southwest of the 
previously discovered zone. It was thought that these two deposits were 
one in the same but in fact are two separate marble complexes in different 
metasediment bands. This new deposit has been drill tested over a length 
of 1190 meters and a width of 286 meters on average. It is open to the 
southwest.

In 1997, a metallurgical test was run by Lakefield Research Limited. A 
bulk sample of some 160 kilos was taken from an area which returned a 
previous value of 21.007o vermiculite during field studies. This sample was 
taken from a depth of 0.5 to 1.0 meters. The average value, using proper 
furnace exfoliation, returned 50.0 to 55.007o vermiculite by volume. Iron 
content is 2.5707o content (5.1 to 6.707o within the vermiculite), no asbestos is 
present, and trace amounts of tremolite (non-fibrous form) are present.



Geology-

The area is underlain by carbonate-rich metasediments of marble 
and diopside (Grenville), amphibole-rich metasediments, syenite /syenite- 
gneiss, and quartz monzonite. These units are all cut by pegmatite and 
syenite dykes. The metasediments are formed from metamorphosed 
limestone. Bands of altered biotite or amphibolite rich rock can be observed 
in areas of intense deformation and shearing.

The vermiculite is found mainly within the weathered and silicified 
marble and dolomitic rock units; particularily in areas of shallow swamp 
overburden. Some pseudo-vermiculite can be seen within the amphibolite 
rich shears; caused in part to hydrothermal alteration. A majority of the 
vermiculite horizons are located within the marble rock units at the edge of 
the Anstruther granite batholith. A thin band of amphibolite is found 
between the Grenville marbles and the Anstruther BatholithBands of biotite- 
rich amphibolite or granite cut the marbles; in particular in areas of 
shearing. Vermiculite is found within the marble units and within shears in 
close proximity to the marbles.

The vermiculite is formed from hydrothermally altered-weathered 
biotite within the marbles. The SiO2, FeO2, AI2O3, MgO, and LOI reflect the 
presence of vermiculite

The modal makeup of the vermiculite is as follows:

40.0 to 42.4 o/o SiO2

23.6 to 29.3 0Xo MgO]

9.8to12.2 07oAI2O3

5.1 to6.7 07oFeO2

0.7 to 1.1 07o TiO2 1 CaO l K2O

The phlogopite, tremolite, and biotite hydrothermally alter to 
vermiculite, talc, and serpentinite. The marble complex tested is void of the 
last rock types and has only traces of talc. Vermiculite forms l p recipitates at



higher temperatures and different Ph than the other minerals. Vermiculite is 
essentially hydrated aluminum and magnesium. In this case the vermiculite 
is found as beige (phlogopite-biotite origin) crystals, and green (tremolite- 
serpentinite origin) crystals; the latter being of higher-grade material and 
generally the finer fractions. There are minor amounts of red vermiculite 
flakes caused by dissolution of dolomite from the calc-silicate rocks.

On the Goshawk l I nsulite property to the southeast of the claim 
group, the vermiculite bands strike at North 70 degrees East, and dip 20 to 
60 degrees to the south. On the claim group the bands strike N 60 degrees 
East, and dip 45 to 80 degrees to the southwest.This complex has been 
mapped and covers an area of approximately 750 meters in width by 1200 
meters in length. The entirety of the marble complex is covered by the claim 
group, and this zone extends eastward where there are other known but 
non-developed occurrences.

Another marble complex with vermiculite has been located some 2.0 
kilometers to the south and covers an area of approximately 1190 meters 
by 286 meters. It is open to the southwest. Trenching of the west and 
central portion of this complex has indicated that the vermiculite occurs as 
pockets throughout the bedrock, both as altered biotite and phlogopite. The 
higher grades are associated with tremolitic mica. It appears that the 
grades increase at depth (testing done to 6.7 meters) and that the size also 
increases at depth where the material is less weathered.



Geological A Till Sampling Program-

The geological survey was completed on lines at fifty meters apart. 
From this, another grid was cut with lines at thirty meters apart. Samples 
were taken at approximately fifteen and thirty meter spacings; with a 
detailed sampling rid in the northeast section of the marble complex done at 
approximately 12.5-25.0 meters between holes.

Sampling was done using hand augurs for holes under 2.0 
meters.The drilling was done using 1.3 to 2.0 inch split-tube and lexan-lined 
flow-through samplers. Samples were taken generally between 0.5 meters 
to 6.0 meters (at 1.0 meter intervals) in the higher areas, and up to 15.5 
meters in depth in the swamp-covered areas.

The samples were exfoliated in the lab to determine the vermiculite 
contents. A sample was dried (using -100 degree Farenheit temperatures) 
and weighed, and then exfoliated using a propane torch. The final 
expanded vermiculite was weighed to determine the percentage by volume. 
Exfoliation was also completed using a furnace with heats varying between 
1750 and 1850 degrees Fahrenheit. Density sizings were done by 
screening using mesh sizes: +4, +4 to -8, +Q to -14, +14 to -28, and -28 
screens. Densities for each mesh size were done by weighing and using a 
calibrated flask to determine pounds per cubic foot determinations.

For the purpose of this survey the samples were visually estimated for 
vermiculite percentages. Generally, percentages under ten percent 
vermiculite by volume are not considered for commercial value.

The geology mapping uncovered a series of biotite to amphibolite to 
syenite gneisses trending northeasterly and dipping approximately 70 
degrees to the southeast. These steeply dipping units are cut by calcitic to 
dolomitic marbles which are biotite rich. They are also cut by concordent 
quartz monzonite and pegmatite units. Immediately southwest is a unit of 
biotite rich syenite intrusive rocks.



Industrial Uses of Vermiculite-

Vermiculite is primarily used in gypsum plaster, insulation, and 
repalcing sand in concrete. It is desirable due to its low density, high heat 
resistance, low thermal conductivity, light weight, chemical properties, and 
acoustic (sound-proofing) qualities. It is cheap to transport and expands 
only upon heating.

Other vermiculite deposits located in Canada are in the Sudbury and 
Perth areas. Due to the high asbestos /talc contents, these deposits are not 
in high demand due to the impurities. There are only three other producers 
of vermiculite in the world. These are: Palabora (South Africa), Enoree 
(South Carolina), and Santa Luzia (Brazil). The first three are high grade (H-- 
9007o vermiculite) but with narrow lenses and pods. The last is not in high 
demand due to a high biotite content.

Vermiculite is generally graded into six catagories: #1 is coarser than 
+4 mesh (density of 7 pounds per cubic foot), #2 is between -4 and +14 
mesh (density of 6 pounds per cubic foot), #3 is between -14 to +2Q mesh 
(5 pounds per cubic foot), and #4 is between -18 to +4Q mesh (4 pounds 
per cubic foot). #1 grade is used for loose fill and agricultural uses, #2 grade 
is used for refrigerator insulation , asphalt impregnation , and plaster / 
concrete aggregate, #3 is used for agricultural growing , and plaster l 
concrete aggregate, and # 4 to #6 grades are used for fillers, insecticide 
carriers, paint extenders, and home insulation. Vermiculite competes with 
gypsum, perlite, foamed slag, clay, and sand. Vermiculite has a higher K- 
factor and is lighter than the other; although it has less compresive strength.



Vermiculite Uses

Component for gypsum wallboard (gypsum filler)
*general filler (concrete)
*agriculture and horticulture products (soil nutrient carrier)
*additive for coal-fired electric generators
inert bulking agent for animal feed
carrier of fats and fat-soluable vitamins in animal feed
soil mixture for water retention
sprayable fire proofing
heat resistant coating-fireproof ing
pesticide
bulking agent
fertilizer
seed encapsulant
anti-caking agent
soil conditioner
seed germination
sowing compost
seed wedgemix
blocking mix
rooting cuttings
micro-propagation
twin-scaling bulbs
potting mix
hydroponics
loose fill insulation
roof tiles
mulch
hatchery litter
mold linings
lubriation for extrusion



Vermiculite Markets-
Four sources produce 9407o of the world's vermiculite; three in the 

United States and one in South Africa. These sources have recently been 
dwindling as far as quality and amounts of product.

In the early 1980's, 525,000 tonnes were consumed per year by the 
Western World (32,380 tonnes by Canada) (MacKinnon b Kelley, 1989). 
The Canadian market has risen in recent years from 3007o to 5007o of the total 
Western World market (Beauregard.1982). The Canadian Minerals 
Handbook has also indicated consumption has increased 40007o in the 
1980's (from 21,000 tonnes to 84,000 tonnes). There is also a demand in 
Canada for 3307o more than is consumed (Mackinnon et al,1989).

North America comsumes 6007o of the world supply, and from 1981 a 
total demand has been 100,000 to 300,000 tons per year and increasing. 
In 1996, United States produced 244,996 tons of vermiculite. The United 
States imports 23.007o of their vermiculite demand and exports 2.007o of their 
consumption. Canadian demand is approximately 80,000 tons per year and 
is all imported as there are no Canadian producers of vermiculite.



Conclusions-
Two zones of vermiculite-bearing material have been delineated 

over Blue Marble Mining Corp. claim 1191968 in Cavendish Township of 
Southeastern Ontario. Approximately 507o of the material is found in 
amphibolites and the rest within dolomitic marbles.

A total of approximately S3200.00 was spent on exploration which 
consists of geological mapping and till sampling programs.

In the original area, southeast of the claims, some 573,000 tons 
averaging 11.907o vermiculite has been delineated. This deposit is still open 
to the east.

A new area, some two kilometres south of the claim group, 
discovered in 1992, was delineated by drilling and trenching from 1992 
through 1996, averaging 20.207o vermiculite. The area drilled averages 286 
meters in width and 1190 meters in length, and is open to the southwest. 
Extensions of this zone have been found to be in line of strike with the claim 
group.

The claim group, totalling some 162 hectares, has been geologically 
mapped in April and May of 2001 and some 32 samples taken from two 
vermiculite-bearing zones in the northwest portion and southeast portion of 
the property.

The vermiculite, surface material to a depth of 1.5 to 2.0 meters, has 
an average density of 10.1 Ibs. using a gravitational air-blower kiln 
(Zonolite) versus 10.4 to 24.3 pounds per cubic foot using propane-torches 
in uncontrolled environments.

Coarser vermiculite material can be found at depth where the 
material has not been broken up by weathering processes, and within the 
swamp areas where coarser flakes have been floated and accumulated 
within the stream-bed sections. Backhoe trenching has indicated this as 
well as increased grades at depth.

It has been estimated that of the finer fractions (at depths of up to 2.0 
meters) a total of 2707o is greater than +20 mesh, and some 9207o of the 
vermiculite is in the -28 to +AS mesh size fraction. Proper exfoliation



techniques will increase the sizes dramatically.
The vermiculite generally is found within unweathered and surficially 

weathered marbles in amounts that generally are visually under S.0% 
vermiculite by volume. Commercial amounts are generally considered if 
they exceed IQ.0% by volume.

No further exploraration is considered at this time however the claim 
is strategically located in close proximity to a vermiculite deposit which has 
been permitted for aggregate mining above the water-table.

May 15,2001
Concord, Ontario F.T.Archibald, B.Sc. Geologist



Cavendish Vermiculite- North Marble Complex Till Sampling Program 
Feder-Blue Marble Mining Corp. Claim # 1191968 .

Sample Coordinate/ Number Description

L1N-025E
L1N-050E
L1 N-075E
L1N-100E
L1N-150E
L1N-175E
L1 N-200S
L1 N-225S
L1 N-250S
L1 N-275S
L1 N-300E
L1 N-325E
L1 N-350E
L1 N-375E
L1N-400E
L1 N-425E
LO-300E
LO-325E
LO-350E
LO-375E
LO-400E
LO-425E
LO-450E
LO-475E
LO-500E
L1S-925E
L1S-950E
L1S-975E
L1S-1000E
L1S-1025E
L1S-1050E
L1S-1075E
L1S-1100E
L1S-1125E
L1S-1150E
L1S-1175E
L1S-1200E
L1S-1225E

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

coarse marble-beige(contact area)
coarse marble-beige
coarse marble-beige
coarse marble-beige
coarse marble-beige-mica rich
coarse marble-beige-mica rich

orange-red-amphibolite-mica rich 
orange-red-amphibolite-mica rich 
orange-red-amphibolite-mica rich

orange-red-amphibolite-mica rich
brown marble-mica rich
coarse marble (2.0 meter depth) 

quartz monzonite
beige marble- mica rich
beige marble- mica rich
beige marble- mica rich
beige marble- mica rich
beige marble- mica rich
beige marble- mica rich
brown marble with organics
beige marble
beige marble
beige marble
beige marble- mica rich
beige marble- mica rich
orange sand (marble)
orange marble sand, mica rich
orange marble sand, mica rich
coarse marble- beige
coarse marble- beige
mica rich silt
orange sand- mica rich
brown sand
brown sand
brown sand- mica rich
coarse marble, beige (contact area)
beige marble- mica rich
beige marble-mica rich

07o Vermiculitefvisuan

-207o
-207o 
+5%

-1 07o
, ,' 1 *

-1 07o

-207o
-1 07o
-1 07o
-1 0/*
-1 07o
-1 07o
1-507o
t-5%
-1 07o
-1 07o 
1-507o
-2"7o
-1 07o
t-2%
1-207o
1-507o
+5%
1 -507o
1-507o
-1 07o
-IK
-1 07o



LEGEND

OUTCROP 

SWAMP

POND

SAMPLE LOCATE

FOLIATION

FAULT

CONTACT

BLUE MARBLE MINING CORR

GEOLOGY -

T
r 
>
H
m

o

(:



'ONTARIO MINISTRY OF NORTHERN DEVELOPMENT AND MINES

Work Report Summary

Transaction No: W0190.30161 Status: APPROVED

Recording Date: 2001-MAY-24 Work Done from: 2001-MAY-01

Approval Date: 2001-AUG-15 to: 2001-MAY-15

Client(s):

392771 BLUE MARBLE MINING CORP.

Survey Type(s):

GEOL INDUS

Work Report Details:
Perform Applied Assign Reserve 

Claim* Perform Approve Applied Approve Assign Approve Reserve Approve Due Date

SO 1191968 S4.620 S4.620 34,620 54,620 SO O SO SO 2002-JUN-02 

S4,620 S4,620 34,620 S4,620______SO^^^^SO^^^^SO______SO

External Credits: S O 

Reserve:
SO Reserve of Work Report*: W0190.30161

SO Total Remaining

Status of claim is based on information currently on record.

31D09NW2012 2.21462 CAVENDISH 9 00

2001-Aug-20 13:44 Armstrong-d Page 1 of 1



Ministry of
Northern Development
and Mines

Date:2001-AUG-16

Ministers du 
Developpement du Nord 
et des Mines Ontario

GEOSCIENCE ASSESSMENT OFFICE 
933 RAMSEY LAKE ROAD, 6th FLOOR 
SUDBURY, ONTARIO 
P3E 6B5

BLUE MARBLE MINING CORP. 
1 PALACE PIER COURT 
APT 4202
ETOBICOKE, ONTARIO 
M8V 3W9 CANADA

Tel: (888) 415-9845 
Fax:(877)670-1555

Dear Sir or Madam

Submission Number: 2 .21462 
Transaction Number(s): W0190.30161

Subject: Approval of Assessment Work

We have approved your Assessment Work Submission with the above noted Transaction Number(s). The attached 
Work Report Summary indicates the results of the approval.

At the discretion of the Ministry, the assessment work performed on the mining lands noted in this work 
report may be subject to inspection and/or investigation at any time.

If you have any question regarding this correspondence, please contact BRUCE GATES by email at 
bruce.gates@ndm.gov.on.ea or by phone at (705) 670-5856.

Yours Sincerely,

Ron Gashinski

Supervisor, Geoscience Assessment Office

Cc: Resident Geologist

Frederick Thomas Archibald 
(Agent)

Blue Marble Mining Corp. 
(Assessment Office)

Assessment File Library

Blue Marble Mining Corp. 
(Claim Holder)

Visit our website at http://www.gov.on.ca/MNDM/LANDS/mlsmnpge.htm Page: 1 Correspondence 10:16258



o 
o 
ts

to 
w

g

O
a

MINING LAND TENURE 

MAP

j j 4MSIHMII

Date i" Time of Issue Aug S7 2001

TOWNSHIP r AREA 

CAVENDISH

15:41 h E astern

PLAN 

M-0072

ma
#3 KM! 7i\ BOF :?!S mOF JMfBfc ^77 (K* ?JB *0E ??p IWff ?3) 1*W N1 (IT W? *W 733 mni 7H DBOI ? 3S BHC( Ztt WOf ^1V M W Wfl KBF ^39 *Jflt ?*fl MDf ?*f W* ?(? a 1*3 OdHt: Mt (K

ntatiE rnt'trm i tJ'Wi **idid (.aiMUt ulh l *l kO'lhwn CHkMaf "

*^** dta* v ftiiji*Ty

Limitations
N tMtnenu. HIH nf iwxi. runHng rkj4tt.HdiM

ADMINISTRATIVE DISTRICTS l D IVISIONS 

Mining Division Southern Ontario 

Land Tities/Regislrv Division PETERBOROUGH 

Minislry of Natural Resources District BANCROFT

TOPOGRAPHIC

Q ,,, ,, 

D c.-,.,,..

LAND TENURE

Q

a

LAND TENURE WITHDRAWALS

NOTICES

; LAWO TENURE WITHDRAWAL DESCRIPTIONS

JUtsu-

: e.nr Wtm J*n120B

j ft! w TUI J,, law

i a;* WOT a  i

. 6731 Wm JIB 1204

THE *Hflftf S O; jILL LJU*iS I. HNt Ki

Pmriha AfFlciKian urrt' IT* P ufrb; L indi 4C| i jufc ir,

f RF5EFV*T*Hi:ilFiaUND ALI. L mi "* It RtJf

HJmm D K nUaDl MT^^C rSftl V Y 1? fi?7J ^" * "-H 

Wnb L)K 1 H20D1 WJ/'V* ;^W ^ .4 1iH i'" M R. i B rt.

dAt ^Ani W* 1' 10** 4ft: 55WLL p;*OilC.Tn WAV UMW-l

' IMPORTANT NOTICES

M*litlifMr,NltH C*rtiD
TlBBfldflhk: Drfi Suuicn Ldral Wa:ifiMuH On!* ID


