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SUMMARY

The Fernie Phosphorite Project consists of three properties totaling 48 units, The sedimen-
tary phosphorite properties lie in the Jurassic Fernie Basin, in the Forl Sleele Mining Division
of southeastern British Columbia.

Exploration programs completed belween 1970 and 1990 outlined a mineral resovrce of
175.000 tonnes grading approximately 20% P,O, and 600 ppm yttrivm to a depth of 26
metres. A recent governmentl compilation has Speculated the total mineral resonvee ol these
properties could be in excess of 45 million tonnes Lo 300 melres of depth.

The melallurgy ol (he Fernie phosphoriles is not conducive to the present standard benefi-
ciation techniques of grinding and flotation. Recent bench scale testing ol a new process. direct
leaching of raw phosphate rock, has met with considerable success and may prove to be ap-
plicable {0 the Fernie phosphorites.

Exploration in 1996 consisted of staking and prospecling across the 48 unils over a 6 day
period. The prospectling consisted primarily of checking locations of existing onlcrops and
trenches [rom earlier mapping and scouting locations for the planned trenching program io
oblain metallurgical samples. Existing data was compiled into a complele report with mineral
resources estimates calculated.

v Phase | - Property acquisition $10.097
Phase Il - Trenching and metallurgical testing $45,678
Phase Il - Rotary drilling $281.785
Total Budget $337.560

A staged three phase exploration program is recommended {or the Fernie phosphorite
project. Phase [ will consist of additional staking to bring the property base (o a minimum of
110 units. Phase 1l is a program of backhoe trenching fo obtain sufficient phosphorite malterial
to conduct a series of bench scale leaching tests. Phase 111 will consist of 12,000 leet (3.660
meires) ol rolary drilling to firm up and expand mineral resource estimales. The tolal cost of
the this three phase program is estimated at $337,560.

The cosl of the 1996 exploration program was $8,395 and has been apportioned across the
4 claim groups for assessment credits.
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INTRODUCTION

The Fernie Phosphorite Project was initiated after a library search of open induslrial mineral
projects. The phosphorites generated interest because of two key aspects. First. Canada im-
ports all of its phosphate. Western Canada imports its phosphate from (he Uniled States,
predominantly the western United States. Second, these United States reserves are heing rapid-
Iv depleted. leading to an anticipated phosphate resource shorifall by the (urn ol the century.

The miain use of phesphate is in the production of phosphoric acid, and more importantly
lertilizers.

Over $350.000 in prior exploration has been expended on the propertics of the Fernie
Phiosphorite Project. These programs included: mapping, sampling, hand trenching, backhoe
trenching and drilling,

1970's 1980's 1990
Expenditures Expenditures Expenditures
Barnes Lake $31,166 * $18,266
Cabin Creek $21,485
Hunger Lake $32,227
Cabin and Hunger ** $25,121 $263,644
~ * Data (henee costs) is only available after 1975, though program started in 1969,

** During these programs both properties were unlited and costs were not separated.

Initial metallurgical testing of the Fernie phosphorites has yielded poor recoveries ulilizing
the standard beneficiation techniques for phosphorites. Recent laboratory and hench scale
Lests utilizing a val leaching process appears to be more suited to the ore and gangue stite ol
ihe Fernie Basin phosphorites.

These new melallurgical developments, combined with the previous exploralion resulls and
the preliminary mineral resource make the Fernie Phosphorite Project an altractive exploration
project.

The Jurassic Fernie basin lies in the southeastern corner of British Calumbia. within the
Fort Sieele Mining Division, The area of the basin is bounded by the Alberta horder to the east
and highways 3 and 43 to the west. The basin disappears to the north of the Inlernational
Border to the south and disappears north of Elkford {o the north

The area is serviced by the towns of Elkford in the north, Sparwood in the centre and Fernie
in the south. A miyriad of logging roads provide access to much of the basin.
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GENERAL INFORMATION ON THE PHOSPHATE INDUSTRY

Geology

Phosphorus is present in the earths crust in concentralions averaging 0.10 10 0.12 percent
and is the eleventh element in order of crustal abundance. Phosphalte is concentrated in three
main envirorunenis: marine sediments deposited in mid-paleolatitudes wiiliun restricled basins
where there is upwelling of cold currents from great depths; in basic and ultrabasic alkaline
igneous rocks: and in deposits of guano. Marine sedimenlary ores account lor approximately
&80 percent of the worlds phosphale reserves, igneous deposits for around 18 percent and the
rernaining 2 percent from guano deposits (Krauss et al, 1984; Russell, 1987)

Sedimentary phosphate ores are commonly referred to as phosphorites. They are nonde-
seripl, white (o dark greyish-brown to black, shaley te sandy rocks and can contain siructure-
less pellets or have a nodular textiure. A bluish-grey "phosphate bloom™ may be present on
weathered surlaces.

Deposits are mined which contain between 4 and 38 percent P,O_. In maost cases, ores
mined are beneficialed to produce a phosphate concentrale which is often referred (o conuuer-
cially as phosphate rock. Phosphate concentrates commonly contain 29 1o 40 percent P,O,.
The phosphorous content of ores and concentrates is often referred to. in (he mduqtry as

"hone phosphate of lime" (BPL) or "tricalcium phosphale” (TCP), which refers to the apalite
content or Ca, [P O, rather than the weight percent P, O, (Christie, 1978 Krauss et al, 1984).
Conversion belween lhe various expressions is as follows

P P205 BPL {(or TCP)
1.0% P 1.0 2.2914 5.0072
1.0% P O, 0.4364 1.0 2.1852
1.0% BPL [01 TCP) 0.1997 0.4576 1.0

Mining

Nearly 88 percent of the phosphate rock produced in market economy coutnlries is recov-
ered by surface mining techniques, with strip mining and open pit mining {he mosl commmonly
used techniques, Commonly, between 2 and 7 tonnes of overburden and wasie are moved per
tonne of ore mined. Run-of-mine ore production capacity is 0.6 to 1.0 million lonnes per
annurm in small operations, 1 to 8 million tonnes per annum in medium-sized operations and 8
to 25 million lonnes per annum in large operations. In almost all cases. the run-of-mine
phosphate malerial has Lo be beneliciated. The basic beneficiation methods employed are siz-
ing. washing, flolation, calcining, and calcining with leaching. A phosphate heneficiation plant
may use one or more of these techniques to produce a marketable product {Fanlel el al, 1984;
Krauss el al. 1984),

Location Type Overburden Ore Grade
Thickness Thickness PO
Weslern U.S. Open pit 5to 10m 9to 18 m 21.3%
Westlern U.S. Underground 1to1.2m 31%
Florida Open pit 3to10m 3to8mn 7%
Tennessee Open pit 06to 1.2 m 1690



Phosphate rock mined in the western United States (Idaho, Montana., Wyoming, Utah) is
from the Retort and Meade Peak members of the Permian Phosphoria Fonnation. The majority
of mines are strip mining operations with ore zones ranging from 9 to 18 melres (hick, with an
average grade of 21.3 percent P,O_ and over 400 ppm yttrium. Overburden thickness is
commonly 5 Lo 1O melres (Fantei at al 1984). Cominco American operates iin underground
phosphate mine in Montana in which the phosphate horizon is 1 to 1.2 metres thick and has
an average grade ol >31 percent PO,

Phosphates mined in Florida and South Carolina are from the Miocene Hawihorne Forma-
tion and the younger, reworked deposits of the Bone Valley Formation. Ore thicknesses range
from 3 to 8 melres, with overburden of 3 to 10 metres. Average grade is 7 percent P,O,. Flota-
tion processes are used to beneficiate the ores. Phosphates mined in Tennessee have a mini-
mum cutofl grade of 16 to 17.2 percent P,O, and a minimum thickness of (.6 1o 1.2 melres.
(Fantel el al. 1984).

Milting

The purpose of beneficiation is to raise the P,O_ level to commercial standards (30 lo 37
percent P,0O,} and to reduce the proportion of carbonate, iron and alumina oxldes, organic
matler or Lrace elements. Most phosphate rock requires some beneficiation prior to shipment to
processing plants, hence the mineralogical and chemical characteristics of the deposits are
important.

Acid grade phosphate rock +31% PO,
Furnace grade phosphate rock 24% to 31% P O
Beneficiation grade phosphate rock 18% to 249 P__O_‘

Phosphate rock produced in the western U.S, is classified as acid or fertilizer drade more
than 31 percent P,O.: furnace grade 24 to 31 percent P,O.; and beneficialion grade. lo 24
percent P,O,. Acid- grade rock is used directly in fertilizer plants, furnace-grade rock is charged
to elecmc furnaces and beneficiation-grade rock is upgraded to acid-grade or furnace feed.
Most western U.S. phosphate ore is beneficiated by crushing, washing. classilving and drying
{Stowasser. 1985).

Processing

The first step in the processing of phosphate rock into fertilizers is producing phosphoric
acid. This is done by either the "dry” or "wet" process. In the dry process. phosphale rock is
roasled to elemental phosphorous. The phosphorous is then oxidized (o produce P,0. and
finally absorbed in water to yield H,PO,. This process produces a very high qualllv acid.
however, the high cost usually precludes it as the most favored method in making fertilizers.

The wet process involves acidifying raw phosphate rock (finely ground io 200 mesh sieve
size) wilh a sirong acid as sulphuric, nitric, phosphoric or hydrochloric. Sulphuric acid is
favored in wesiern Canada because of its low cost, high availability and lower corrosiveness,
The resulting crystallized gypsum (CaSO,) is removed and the "Filter Acid” (26% to 30% P,0,)
is evaporated under vacuum to produce concentrated "plant phosphoric acid” (40% Lo 44%
P,0.) or higher grade "commercial’ or "merchant" grade acid {45% to 54% P ,0_]. Plant phos-
phonc acid is then transferred to the fertilizer production units where v :l]'\’lng amounis of
ammonia are acdded. The final step is the formation of uniform size granules. and ihe drying ol
the granules. The over-all production of ammonium phosphate fertilizers hy tiie wet process is
about 88% to 02% efficient in recovering the available P,O, in the raw phosphate rock.



Filter grade phosphoric acid 26% to 30% PO,

Plant grade phosphoric acid 40% to 44% PO,

Merchant grade phosphoric acid 45% (o H4™% P O‘,
Most commercial {ertilizer plants use a wet acidulation method in the initial siage of {eriiliz-
er production. Phosphate rock is treated with sulphuric acid to produce phosphoric acid and
gypsum {CaSO ) as a waste product. A high calcium carbonate contenl in the phosphale rock

immcreases the Consumptron of sulphuric acid while magnesium renders the phosphoric acid
unacceptably viscous. Elevated concentrations of organic matter are also undesirable (bul can
be removed by calcining), as are trace elements such as cadmium, lead. mercury. arsenic and
chromium (Butrenchuk, 1987; Krauss et al, 1984).

Phosphate rock (0 be used in fertilizer plants must meet the following specificalions:

-> P, O, conlent : 27 Lo 42 percent
> Ca0: P,O, ratio: 1.32 to 1.60 for apatite

- Al OP + FE’ O:,'_QQ < 0.1 (optitnurn value}

-> MgO {olerance is approximately 1.0 percent
-> CI: < 0.2 percenl

-» BPL:MgO ratio : 170 or higher

-> BPL:(ALO, + Fe,O, ratio : > 20

> BPL:CaO ratio - > 1.5

BPL = Bone phosphate of lime = {2.1852 * percent P, O}
The wet acidulation fertilizer production process involves:

Starling malerials: 3.5 tonnes of phosphate concentrate
1 tonne of sulphur or,
3 tonnes of sulphuric acid (H,S0,)

Products : 1 tonne of P,O, in the form of H,PO
5.5 tonnes of hydratecl calcium sulfate (phosphogypsuumy)
<81 kg of fluorine as HF or
102.5 kg of H,SiF of which 36 kg are recoverable

The phosphogypsum is generally considered a waste product as it cannot compele with
other commercial sources of gypsum due to its fine grain size and numerous impurities
{Krauss el al. 1984).

in Northt Carolina, phosphogypsum has been mixed with flocculated colloidal clays pro-
duced in washing plants and used to backfill mined out excavations; research is also underway
to determine il it could be used as a compacted sub-base for highways. secondary roads and
parking lols. The economics of calcining phosphogypsum to produce a cement-tyvpe clinker and
sulphur dioxide. [rom which elemental sulphur could be recovered, are also being examined
(Slowasser, 1988).



End Products

Four main producls are produced from phosphate rock: elemental phosphorous, phosphoric
acid. phosphatic fertilizers and phosphate chemicals. The majority of phosphate ores mined
(approximately 90%} is used in the production of fertilizers: some also goes into the production
of detergents. animal feed supplements, food preservatives, water trealmeni substances, anli-
corrosion agenis, cosmetics and fungicides; and minor amounts are used in the metallurgy and
ceramics industries.

In western Canada. phosphoric acid is produced at three plants: Cominco Ltd al Trail, B.C.;
Esso Chemical Canada at Redwater, Alberta and Sherritt Gordon Mines Limiled al Forl Sas-
kaichewan, Alberta. Most of the product is used in the manufacture of lertilizers, with a minor
amount used to produce calcium phosphate. Phosphate fertilizers produced are mainly ol the
diammeonium phosphate (DAP} and moncammonium phosphate (MAP) varielics.

World Supply

The principle world phosphate producing countries over the last live years were the United
States. China. Morocco and the former U.S.S.R. Jordan, Tunisia, Israel. South Alrica, Senegal,
and Togo also produce significant volumes of phosphate rock.

Phosphate Rock World Production (thousand tons} by Couniry
From: Cantrell {1995)

Country 1990 1991 1992 19493 1994
Liniled States 46,300 48,100 47,000 35.500 41,100
China 21,600 22,000 23,000 24,000 24,000
Morocco 21,400 17,900 19,100 18,300 18,000
Former U.S.5.R. 36,800 28,400 18,500 13.400 11,000
Jordan 6,080 4,430 4,300 3.570 3.500
Tunisia 6,260 6,350 6,400 5.600 5,500
Israel 3,520 3,370 3,600 3.590 3.600
South Alrica 3,170 3,180 3,080 2.470 2.880
Senegal 2,150 1,740 2,280 1.670 1,600
Togo 2,310 2,970 2,080 1.750 1.800
Remainder 12,410 11,560 8,060 11.250 11,020
Totals 162,000 150,000 141,000 121.000 124,000

More than 50 percent of the phosphate rock produced in the United Siatles is exported.
placing il second to Morocco in exporting countries. Other important exporting countries are:
Israel, Jordan. the former U.5.5.R., the Pacific Islands, and west Africa. Asia. weslern Europe,
Latin America, Oceania and Canada were the major phosphate importing regions of the world.

Although Canada has substantial phosphate deposits, none are near production, Therelore,
Canada imports all of its phosphate rock. Most of these imports come from Togo. which has
recently supplanted the Uniled States as the number one Canadian supplier. A large portion ol
western Canada’s phosphates are still imported from the western United Stales.



Canada will likely continue to source phosphate rock outside the Uniled Slales unless new
sources, either local or foreign, are found. Experts predict by the year 2000 the demand on
U.S. phosphates will far exceed the capacily. This will also have an effect on the othier major
imporiers ol U.S. phosphate rock, Japan and Korea.

The price ol phosphate rock showed a dramatic slump in the late 1970's. hhul has subse-
quently siabilized, The present prices {{Lo.b. Florida) are from Gurr (1996):

Localion December 1994 December 1995
Cenltral Florida US$19.85-24.25/t US%$24.25-26.45/1
US Gull (68% BPL) US$33.00-35.25/t US$%35.25-37.50/1
US Gulil (72% BPL) 1JS$38.80-41.90/t US$39.70-44.10/1
US West (72% BPL) US$37.48/t US$35.72/t

After accounting for ship transport to Vancouver, followed by rail transport o the Alberla
plants, prices in the range of Cdn$70 to Cdn$80 (delivered to plant) could make Canadian

deposits economic. {Barry, 1987).

in 1986 the annual capacity of fertilizer plants in western Canada was 724,000 tonnes, of
wliich, (he greatest capacity was in Alberta. At present there is only a single lertilizer plant in
British Columbia, operated by Cominco Limited at Trail.

By-products that may be recovered from the processing of phosphate rock include uranium,
vanadium, fTuorine and rare earth elements. Uranium has the best potential for by-product
recovery bul is generally only recovered at a very few plants. Vanadiuni, used in the iron and
sleel induslry, is Lhe only metal currently being recovered as a by-product of phosphale extirac-
tion in the Uniled States. Fluorine is used in the chemical, ceramics and slee! industries and in
the reflining of uranium ores.

Ytlrium US$23.63 per kilogram
Cerium US$4.05 per kilogram
Lanthanum US$3.94 per kilogram

A variety of rare earth metals and yttrium occur in sedimentary phosphaie deposits, includ-
ing the Brilish Columbia deposits. Rare-earth growth in the United Stales is lorecast (o be less
than 3 percent while in Japan demand for yttrium, lanthanum, cerium, and europium is
expecled Lo increase at the rate of 13 percent compounded annually unlil the year 2000. The
actual growth rate lor yttrium in Japan in the past few years has been 35 percent (King, 1986).
Al the presenl time world consumption for yttrium is growing at a rate of 10 to 17 percent per
annum. In 1991 the price of yttrium (99.99% purity) was US$23.63 per kilogram; Lhe price for
cerium was US$4.05 per kilogram, and the price for lanthanum was US%3.94 per kilogram
{Caslor, 1994). Yttrium, lanthanum and cerium are used as dilutents in nuclear reactors. Rare
earth elements are also used in magnetic materials, phosphors, neutron capiure applications,
glass, ceranmics, and other uses (Castor, 1994),
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REGIONAL GEOLOGY
(Summarized from Butrenchuk, 1987; 1996)

Southeastern British Columbia is characterized by a sequence of Devonian (o lower Juras-
sic marine strata deposited in a miogeosyncline along the weslern edge of the stable prolo-
North American craton. Depositional environments for the dillerentl sequences varied from
platformal to basinal.

Cambrian to Mississippian strata, consisting of shallow-water carbonate assemblages Lhat
pass weshward inlo deeper water, are predominantly limesione, shale and siltstone. Pennsylva-
nian sirata were deposited in a shallow marine environment, producing line clastic and car-
honate unils. Low energy, shoreline conditions characterized the Permian, deposiling line
grained sandstone, siltstone, chert and minor shale. The end of the Permian is marked by a
major unconformity.

Triassic sedimentation tock place in a stable shelf environment, marked by bar and dellaic
deposilts on 1he eastern limits of the shelf and widespread finer claslic sediment(s {0 the west.
The end of the Triassic is also defined by a major unconformity.

Moderately deep-water sedimentation, and minimal miogeosynclinal subsidence characler-
ized the Jurassic. Deposition of widespread phosphorite and phosphatic shales carried
throughout the lower Jurassic, especially at the base of the Fernie Formation. wilhin the Fernie
Basin.

Non-marine Cretaceous strata containing extensive coal measures overlie {he miogeosyncli-
nal stratigraphy.

Thrust laulting, with older rocks overriding younger rocks to the east is a common phe-
nomenon of the easlern Rocky Mountains. Further complicating structure. the Fernie Basin
has been folded in a doubly-plunging syncline. Several west-side-down normal faults cu( the
centre of (he synclinorium.

Fernie Formation

Yitrium-rich phosphatic rocks occur in a number of stratigraphic intervals within the
mingeosyncline: however, the thickest and most continuous phosphate horizon was developed
at the base ol the Jurassic Fernie Fortnation. The basal Fernie phosphalic sirata are generally
one (o (wo metres thick, and contain unusually high concentrations of ylirium.

The base of the Fernie Group is marked by a persistent pelletal phosphorite horizon thal is
1 {o 2 metres in thickness and generally contains greater than 15% P,0O_. Grades in excess of
30% P,0O. have been located. The horizon commonly consists of two pelleta! phosphorite heds
Separale(! bv a thin chocolate brown to black phosphatic shale bed. The basal phosphorite
rests either directly on Triassic strata or is separated from the underlying rocks by a thin
phasphatic conglomerate. Phosphatic shales of variable thickness, generally less than 3
melres. overlie the phosphorites. The top of this sequence is locally marked by a yellow-orange
bentenile bed.

The entire Triassic / Jurassic sequence has been structurally deformed, primarily by lolding
and (hrust laulling, This structural deformation is important as it can resull in considerable
thickening of the phosphorite horizon, either by thrusting one section of (he horizon directly on
top of another. or by slumping during folding resulting in increased thicknesses al the nose of
folds. The lolding can also bring larger areas of the horizon close to surface, paralleling the
topography. A combination of any or all of these phenomenon makes an especially attractive
targel.



0 10 20 30

4.0

Kilomelres

yoonnon
LAXES
-
AT TH
e,*._‘
. 4 S

ding, A
River

SPARWOOD

FORT STEELE

?\ - iy 3
A — a-'--‘\
Rowsussr N
FASS

BRITISH coLumBIA

U.s. A ’ S0

LEGEND; Mammoth Geological Ltd.
outeror of rerne crove  Fernie Phosphate Project

e FAULT

Fernie Group Distribution

Drawn By: R.T. Henneberry  From: Butrenchuk (I987)
Date: January 1997 Figure 2




-13-

REGIONAL EXPLORATION HISTORY

The exploration history of the Fernie Basin began in the period 1925 (o 1932 when Consoli-
dated Mining and Smelting Company of Canada, Limited (later Cominco Lld.) oullined various
phosphate horizons in the Devonian o Jurassic stratigraphic succession. and delined the
areas which offered (he greatest economic potential. Exploration developimen! work was high-
hahted by the opening of three small exploratory underground mines. Bulk sampling and
metallurgical 1esting alttempled to identily a beneficiation method Lo upgrade the phosphate
rock. withour success. Cominco obtained mining leases on the imporiant showings ol the {ime,
(Kenny, 1977).

The next period of exploration was again initiated by Cominco Lid. in the early Lo mid
1960's. Several ol the phosphate leases were further explored to upgrade Cominco’'s data base.
New melallurgical {echniques were utilized on bulk samples from some of the lease and prelim-
inary feasibility studies were conducted on two of the leases. (Kenny, 1977).

The entire basin became active in the late 1970's through to earlier 1980's, when the explo-
ration moved further south as these areas became accessible through the construction of
legging roads. Cominco Ltd. located additional properties, conducting trenching and drilling
programs. as well as further metallurgical testing (Kenny, 1978).

Several other companies, including Imperial Qil Ltd. and First Nuclear Corporation Lid.
were aclive in the southern section of the Fernie basin, conducting mapping, trenching and
percussion or diamond drilling programs (Heffernan, 1978; Van Fraassen. 1978; Hartley,
1982). Metallurgical testing was undertaken on samples from the southern Fernie Basin by
hoth the Federal Government (Hartman and Wyman, 1974) and industry (Corder, 1972).

Formosa Resources Corporation explored several of the known showings int the soulhern
Fernie Basin during 1989-1990 (Pell, 1990a, 1990b, 1990c). These programs consisted ol
mapping and backhoe trenching. No metallurgical work was completed during this program.

The provincial geological survey has directed two recent programs al Lhe phosphate polen-
tial of the Fernie Basin, leading to two publications: Butrenchuk (1987] and Bulrenchuk
(1996). These programs consisted of compilation of known data, supplemented by a fill-in
mapping and sampling program.

The exploration programs have shown there to be a considerable phosphale resource within
the Fernie Basin, estimated by Butrenchuk (1996) at 340 million tons grading 15% lo 20%
P,O0..

The last hurdle to be overcome is metaliurgy. On-going testing by Cominco Lid., supple-
mented by others has not yet reached the point where the phosphorites can be beneficiated to
produce & saleable concentrate. According to Butrenchuk (1996) the last meiallurgical lesting
was Conmlinco Lid.'s. now over 10 years old.

Recenl industry research has been directed at direct leaching of raw phosphale rock.
Recoveries ranging Irom 98% on Phosphoria Formation phosphorite (Judd el al, 1986) 10 90%
on Florida phosphoriles (Wilemon and Scheiner, 1987) have been obtained. Habashi (1994) is
also conducting leaching tests on the Florida phosphorites and has designed a preliminary
bench scale [low sheel. Direct leaching of the phosphorites also enhances the rare earLh ele-
ment recoveries (Habashi, 1994}, a key consideration for the Fernie phosphorites,
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BARNES LAKE

The Barnes Lake phosphate occurrence lies within the basal Fernie Forinalion phosphorite
hed. This area was first explored in the late 1960's. Two claim groups (lolalling 18 units) were
staked (o cover the key areas of the occurrence. The claims lie on sheet 082G /07E.

{faim Name Record Numbers Record Dale
MO #1-#6 348594-348599 Judyv 15, 1996
Bl o#t-#12 348582-348593 July 16, 1996

Location and Access

The Barnes Lake phosphate occurrence is located in the Fort Steele Mining Division, ap-
proximaiely 32 kilometres south of Sparwood and 27 kilometres east of Fernie. The Flathead
Forest Service Road provides access to the northern section of the property. Recent flooding
has washed oul the Michel Creek bridge, requiring minor repairs to complele a {ord or level
crossing of the creek. As well, two areas of the exploration road on the west side of Michel
Creek will require some repairs to re-establish four wheel drive access to the main showing
areas. Presentlv. a four wheel drive ATV could utilize the road as is.

Elevalions in the area range from 1585 metres to 2255 metres. Stands ol spruce and timber
are present at lower elevations, while alpine terrain predominates as elevation increase. The
claims are readily accessible from early July to mid-October. Water for drilling is available [rom
numerous creeks at lower elevations, but likely only from Barnes Lake ilseil at higher eleva-
tions.

Previous Exploration

The Barnes Lake occurrence has undergone two periods of exploration, ihe Western Warner
Qils / Medesto Exploration programs in the 1970’s and the Formosa Resources Corporation
program in 198G,

The Western Warner / Medesto programs have been poorly documenled. Exploration activi-
tv consisting of mapping, trenching, drilling and bulk testing were reported (1968 Ministry of
Mines Annual Reporl, 1969 through to 1972 Ministry of Mines Geology. Exploration and
Mining in British Columbia: 1968 MMAR, 1969 GEM to 1972 GEM) but documentation is nol
available nor s il in {he public domain,

The first documenied program was a refraction seismic survey completed in 1975. Four
seismic lines were run, three on the west side of Michel Creek and one on the east side over a
strike length of 4.5 kilometres. Prior to the field testing of the conclusions. the survey was
deenied Lo have located the phosphorite bed on each of the lines. (Dorlan, 1975).
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Percussicn and diamond drilling was undertaken in 1877 to test the phosphorite {o depth
on two of the seismic lines, Neither of the drill holes reached the phosphorite horizon, the (irst
not reaching bedrock and the second lalling short of the horizon. The drilling resulls casl
considerable doubt on the conclusions of the 1975 seismic survey. [Pelzer. 1977).

Lindocumented 1968-1972 Barnes Lake Exploration Programs

Relerence Claims Program
1968 MMAR pp.324 WW (not specified) 5 miles access road
WW [not specified) 642 feet (7 holes) drilling
1969 GEM pp.398 309 WW (not specified) 50 ft long bulldozer trench
WW {notl specified} 1 mile of road construction
WW (nol specified) 756 feet (6 holes) diamond drilling
PH (nol specified) 2 drill holes (no foot:ge}
1970 GEM pp.504 WW (1-40} 8 by 1600 ft trench
WW 48, 57, 101 217 feet (3 holes) drilling
1971 GEM pp.468-469 WW 46,48,50,102,104 1 mile of road
WW 46,48,60,102,104 20,400 {t trenching
WW 55,102 207 feet (2 holes) driliing
PH 8,10 2000 ft trenching
1972 GEM pp.G06-605 WW 102,104 280 feet (5 holes) drilling
PH 10 120 feet (2 holes) drilling

A compilation report {Dales, 1978) described the 1978 drilling program and provided
minitmal details on the programs completed during the early 1970's. Dales [1978) reported an
earlier reserve calculation of 288,000 tons of phosphate rock to a depth of 50 {eel (18 m)
assuming a thickness of 3 feet (1 m) based on bulk testing and diamond dritling.

Mineral Resource Tonnage Summary

to 18
Area Block m width % P,O. ppmY m depth
From Dales (197&) 1.00 27.00 na 288,000

Fermosa Resources Corporation (Pell, 1990c¢) explored the Barnes Lake phosphoriles in
1990. They undertock a program mapping, sampling, hand trenching and backhoe Lrenching.
Eight backhoe trenches and two hand trenches were established along strike on the west side
of Michel Creek. The trenching results, summarized below, confirmed the continuity of the
phosphorites and the continuity of grade along strike, substantiating the earlier work compiled
by Dales {1978),
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Assay Results from Seclions Through the Bames Lake Phosphate Horizon

Showing Soce % P205 ppm Y m width Showing Source A P208 ppanc Y oy width
BN 0023 el fanne 3050 777 0.98 BN 90-37 Pell. 1990¢ 2729 58 0,65
DN 9001 el Terihe 25,000 722 0.68  BNT 90-05-1 Pell, 199k 2T 643 1.24
LINT 90-02 el ase 25.67 718 0.52 BNT 90-005-2 Pell, 19 Mk 251 FhM 0n.75
BN a0 - TR TS 23,16 620 1.11  BNT 90-06 Pell, 199k PRSI ) (.87
DINT 90-00- 2 Pell 19 21.63 712 1.11 BNT G0-07 Pell. 1990¢ 2008 RaL 1.45H
FINT tHE-04 Pt e 21.24 582 0.78 BNT 90-08 Pell. 1990 20004 193 1.62

BNT 90-09 Pell, 1990c¢ 22,14 [G5H 2.07

Geology (summarized from Pell (1990c))

The Barnes Lake occurrence is underlain by Permian through to Jurassic strata. The
Permian Ranger Canyon Formation rocks are medium to thick-bedded, eream o bull to light-
grey wealhering, line-grained sandstones, siltstones and dolomitic silistones, with white (o
light grev fresh surfaces.

The Triassic Sulphur Mountain Formalion rocks are predominantly bull, yellowish-brown
and chocolate brown weathering, thin to medium bedded siltstones and shalely siltstones.
Dark brown shale horizons with thin siltstone interlayers are common wilthin Lhe formation,
occurring commonly al the lop of the formation.

Fernie Grouy rocks are recessive weathering and poorly exposed. Where Lhe base of the
Fernie Group is exposed, it is marked by a phosphorite horizon that is commonly 1.1-2,1
metres thick. Brown and black shales cornmonly overlie the phosphoriles. The shales are
overlain by black, brown and dark grey shales with interbedded bulf to orange weathering
dolostones. bull. line-grained sandstones and light-grey limestones.

The basal phosphorite horizon generally consists of poorly to well consolidated. grilty, pelle-
tal phosphorite and shalely phosphorite capped by phosphorite shale.

In most trenches. the phosphorite horizon overlies orange to yellow clays. or interbedded
bufl to brown Triassic shales and siltstones. The phosphorites are generally shalely (o pellelal
in nature and exhibil an increase in grade upsection until a fairly pure phosphorite (28% Lo
32% P 0.} is developed. Commonly, the high-grade phosphorite is black. pellelal and overlain
by 1n(‘reasmlfl\f shalely phosphorite and shale. Locally, phosphate nodules hosted in a pelletal
phosphale mairix are developed in the high grade beds.

On (he Barnes Lake claims, {he straligraphically complete measured seclions average
22.53% P,0_ and 606 ppm yttrium across an average thickness of 1.43 melres. One incom-
plete SE‘(‘llOﬂ contained an average of 30.5% P,O. and 777 ppm yttrium across 0.98 melres.
The values ranged Irom 2.66% P,O. and 98 ppm yttrmrn in shale layers williin the phosphorite
section to 32,.18% PO, and 1065 ppm yttrium in the phosphorite itself.

The structure of the Barnes Lake area is dominated by a pair of north-northwest trending,
upright to overturned anticlines and the intervening syncline which is cored. in the central and
northern part of the property, by a thrust fault. Small backthrusts oceur along the western
limh ol the easternmost anticline and locally disrupt phosphatic strata.

Pell (1990c} identilied an area. on the west limb of the easternmost anticline. where Lhe dip
of the phosphate hect and the hillside are roughly parallel.
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CABIN CREEK

The Cabin Creek phosphate occurrences lie within the basal Fernie Formation phosphorite
bed. Three distinct bands or zones, represented by struclural repeats have heen identified. This
area was lirst explored in the late 1970's. Three claim groups (totalling 16 unils) were slaked (o
cover the key areas ol the occurrence. The claims lie on sheet 082G /02E.

Claim Name Record Numbers Record Date

CC El-#9 348600-348608 July 13, 1996
CC #10-#15 348609-348614 July 14, 1996
DC #1 348615 July 4, 1996

Location and Access

The Cabin Creek phosphatle occurrences are localed in the Fort Steele Mining Division,
aboul 45 kilomelres southeast of the town of Fernie in southeastern Brilish Columbia. The
clatms are accessible by maintained then secondary logging roads with the maintained logging
road leaving Highway 3 at the Morrissey Road turnoff,

The aclual claims lie on the north slope of Cabin Creek Valley, accessible via Lhe Cabin
Creek Foresiry Road and its spurs, though the spurs are now cut by regularly spaced water
bars or ditches. requiring a 4X4 vehicle for access.

Elevations range (rom 1675 metres to 2135 metres. Large areas have recenlly been clearcul;
grasses. small plants, fireweed and stumps characterize these areas. Unlogged parts of Lhe
claims host stands of spruce and fir. The properties are snow-covered {rom mid- {o late- Oclo-
ber to late-May (o early-June. Water for drilling is available from creeks in the lower elevations,
bul significant lengihs of waterline may be required for drilling higher on the hills.

Previous Exploration

Imperial Oil Limited {(Van Fraassen, 1978) explored the Cabin Creek phosphorites in 1977
and 1978, imperial Qil undertook a program of mapping, sampling and percussion drilling, The
sampling resulls are summarized below. The percussion drilling results, based on a total of 19
hales, were poor. Subsequent examination of the plots ol the hole locations. sirongly suggesls
several ol the holes were collared in the footwall of the phosphorites. One intersection was
obtained: Hole 23-7B. 21.8% P,O, from 5.7 to 6.5 metres depth.

Firsl Nuclear Corporation Limited (Hartley, 1982) explored the Cabin Creek phosphoriles in
1981, undertaken a program of prospecting, mapping, hand-trenching and cal trenching. The
prospectling program consisted of scintillometer survey to trace the surface projection of the
phosphorites, utilizing the low-grade uranium content of the higher grade phosphorite. A tolal
of 12 trenches were excavated eilher by hand or by D7 cat to sample the phiosphoriles al semi-
regular intervals along strike. Further exploration, consisting of seismic surveys and drilling
was recorimercdecd, bul never followed through.,
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Assay Results [rom Sections Through the Cabin Creek Phosphate Torizon

Showing SO % P205 ppin Y m width Showing Source A P205 pp Y an widih
West Band
Cabin | Vou rassen, 1978 18.05 -- .98  JA-33 Hartley, 1982 Pl - .75
CLC R 2 IV ETR A 15.38 474 1.6 TR8Y-12 Pell, 1990a 1S9 546 L.15
RN Dedl g 1740 537 1.21
Cabin 3 Van Fraasscn. 1975 20,00 - 0.75
il ey 1082 13.68 -- 2,50 AB Hartley. 1982 2007 -- 2.00
N TR B IR TR RO 20.47 B73 1.28 BA Hartley. 1982 2146 -- L.oo
CBC 89-11 Pell, 1990a 2181 R7Y 0.495
I Iartley. 1982 26.04 -- 1.00
S0 Iarthey, 1982 165.50 - 1.25 JH-226 Hartley. 1982 2540 -- 1.34
CTIC SN0 [edl T
O ILiley 1982 21.00 -- 0.50
Centre Band
Cabin 2 Vil Frassen., 1978 21.20 -~ 1.59 TR B89-14 Pell. 1990a 2683 805 gab
[ Ihartley. 1982 19.29 -- 1.50
WE Hartley, 1982 21.00 -- 1.04)
CHO 89-18 Poell. 19900 19.90 602 1.60 CBC 89-01 Pell. 1990a 2101 498 1.20)
TR S-10 el 10a 20.16 573 1.28 CBC 89Tr-001 Pell, 1990a 2221 675 0.62
=TS Iartey . 1982 18.29 -- 1.50
East Band
TH Hartley. 1982 19.75 -- 1.90
LY 849-00) Fell Yot

MY 89- 10 Pell T99n

Formosa Resources Corporation (Pell, 1990a) explored the Cabin Creek phosphorites in
1989. They underlcok a program of mapping, sampling, hand trenching and backhoe Lrench-
ing. Six hand trenches and five backhoe trenches were established, essentially conlirming the
conlinuily of stricture and grade from the earlier work completed by Imperial Oil Limited (Van
Fraassen. 1978) and First Nuclear Corporation (Hartley, 1982),

Geology (summarized from Pell (1990a))

The Cabin Creek occurrences are underlain by Permian through to Jurassic strata. The
Permian Ranger Canyon Formation rocks are medium to thick-bedded, cream to bulf to light-
grey. or locally pink weathering, line-grained sandstones, siltstones and dolomitic siltstones,
with white to light grey fresh surfaces.

The Triassic Sulphur Mountain Formation rocks are predominantly bull, yellowish-brown
and chocolate brown weathering, thin to medium bedded siltstones and shalely siltstones.
Dark brown shale horizons with thin siltstone interlayers are common within the formation,
particularly to (he south of Cabin Creek.
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Fernie Group rocks are recessive weathering and poorly exposed. Where the base of Lthe
Fernie Group is exposed, it is marked by a phosphorite horizon thal is conunonly 1.15-3.5
melres thick. Brown and black shales commonly overlie the phosphariles, The shales are
averiain by black. brown and dark grey shales with interbedded bulil to orange weathering
dolostones. bull, line-grained sandstones and light-grey limestones.

The basal phosphorite horizon generally consists of two poorly consolidaled. grilly, pelletal
phosphorile lavers separated by 15cm to 60cm of brown shale containing a thin, intermediary
phosphatic horizon,

In most trenches. the phosphoriite horizon overlies buff to grey Triassic silistone or sand-
stone. The base of the phosphorite horizon is a 25cm Lo 86cm silty (o shalely phosphatic hori-
zon. grading 6.5% (o 13.25% P,0.. Immediately above is a +60cm. poorly consolidated, pelletal
phosphorite grading 23.5% to 26. 2% P,O.. A thin chocolate shale horizon. 35cm to 60cm thick
overlies the lower phosphorile, A second 15cm to 135cm phosphorite horizon. grading 20.7% to
27.7% P,O,. overlies the shale. The phosphatic sequence is capped by a 2cin o 15cm thick
yellow henlonu( hyed.

On the Cabin Creek claims, the stratigraphically complete measured seciions average 17%
to 20.5% P,0. and 540 ppm to 710 ppm yttrium across an average thickness of 1.15 {0 3.51

melres.

The structure of the Cabin Creek area is dominated by a series ol northwest-southeasl
trending lolds and thrust faults. Two anticlines, cored by thrust faulls, and the inlervening
syncline have been mapped. Surface mapping has detailed an outcrop pattern. indicative ol a
double plunging anticline.

Pell (1990a) identified an area, on the limb of an anticline, where the dip ol the phosphale
bed and the hillside are roughly parallel. A second area, a large flat bench where the phosphor-
ite is horizontal under 1 Lo 3 metres of gverburden was also identified.

Preliminary Mineral Resource

A preliminary mineral resource has been calculated for the Cabin Creek phosphate hori-
zons. This resource is cursory in nature and is meant to only give a preliminary estimate of
conlained metal values, The rescurce has been calculated based on 1:20.000 cross sections
spaced at 500 metre intervals. The PO, and Y values assigned to the blocks are calculaled
based on the aloredescribed sampling prograrns (Van Fraassen, 1978: Harlley, 1982; Pell,
1990a).

Values have been calculaled Lo depths of 25, 30 and 100 metres. Earlier work has concen-
{rated on locating a near surface, open-pittable or strippable deposit. The sections al this scale
clearly show liltle material is available for open-pit mining. Sections of smaller areas at a more
detailed scale (eg. 11000 to 1:2000) may locate such a zone.
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Preliminary Mineral Resource Tonnage Summary for Cabin Creek Phosphorites

to 25 lo 50 to 100
Area Block m widlh % P205 ppmY m depth m depth m depth
Cahin Creek West Band
1O000N (o SO0ON 1.20 na na 16,800 33.60() 67,200
S000N v GOOON 1.87 18.59 607 28,760 57.519 115,038
6000N 10 4H0O0ON 1.41 19.68 598 36,390 T72.779 145,508
10000N 1o SHOON 0.63 22,21 675 6,174 12,348 24.696
Cabin Creek Cenire Band
9500N Lo 8000N W 1.63 20.00 591 20,538 41,076 82,152
BOOON to 6300N W 1.50 na na 17,850 35,700 71,400
O500N 1o S8QO0ON E 1.50 na ‘ na 18,800 37.800 75,600
West Band Sub»-Total 1.47 19.57 614 88,123 176,246 352,492
Cenlre Band Sub-Total 1.55 20.00 591 57,288 114,576 229,162
Cabin Creek Total 1.50 19.74 605 145,411 290,822 581,644

The grades are clearly within the range of operating phosphate mines in (the western United
States. The above average yttrium values may very well enhance the overali value ol Lhe depos-
it
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HUNGER LAKE

The Hunger Lake phosphate occurrence lies within the basal Fernie Foramtion phosphorite
bed. This area was [irst explored in the late 1970's. One claim group {lotlaling 12 unils) was
staked (o cover Lhe sirike projection of the phosphorite through the Leslie Creck Valley.

Claim Name Record Numbers Record Dale

LU #1-#12 348616-348627 Julv 12, 1996

Location and Access

The Hunger Lake ocecurrence is located in the Fort Steele Mining Division, aboul 45 kilome-
tres soulheast of the town of Fernie in southeastern British Columbia. The occurrence is
accessible by maintained then secondary logging roads with the maintained logging road leav-
ing Highwav 3 al the Morrissey Road turnoff.

The actual claims lie in the valley of upper Leslie Creek, accessible via the Ram Creek
Forestry Road and its spurs. This road has been washed out approximaltely 3 kilometres {rom
the Cabin Creek Forestry Road and will require some excavator work Lo re-establish 4X4 road
access. The claims are presently accessable by foot or by 4 wheel drive ATV's.

Elevations range Irom 1675 metres to 2135 melres . Large areas have recenlly been clear-
cul: grasses. small planis, fireweed and stumps characterize these areas. Unlogged paris of the
claims host stands of sprace and fir. The Leslie Creek valley is snow-bound {rom mid- lo late-
October to earlv-June. Water for drilling is readily accessible from Leslie Creck.

Previous Exploration

Imperial OQil Liniited (Van Fraassen, 1978) explored the Hunger Lake phosphoriles in 1977
and 1978. Imperial Oil undertook a program of mapping, sampling and percussion drilling. The
sampling resulls are summarized below. The percussion drilling resulis. based on a lotal of 13
holes, were poor. Subsequent examination of the plots of the hole localions. strongly suggests
several of (e holes were collared in the footwall of the phosphorites. One intersection was ob-
tained: Hole 23-12. 13.5% P,0, from 45.3 to 46.0 metres depth.

First Nuclear Corporation Limited (Hartley, 1982) explored the Hunger Lake phosphoriles in
1081, undertaken a program of prospecting, mapping, hand-trenching and cat irenching, The
prospecting program consisled of scintillometer survey to trace the surface projeclion of the
phosphaorites. wiilizing the low-grade uranium content of the higher grade phosphorite. A lotal
of 6 trenches were excavated either by hand or by D7 cat to sample the phosphorites al semi-
regular intervals along strike. Further exploration, consisting of seismic surveys and drilling
was recommended, but never followed through.
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Assiy Results from Sections Through the Hunger Lake Phosphate Hovizon

Showing St % 12005 ppm’Y m width Showing Source AP205 ppm Y o widih
Hunger Band
=N Iartley 1982 21.30  na 1.50  HGR89-01  Pell, 1990b L2R a9 1.2
TR 89-08 Pell, 1990b 220 665 .46
PIGI S22 I 1on 14.13 327 0.50 TR 89-09 Peil. 1990 17 U5 BLY .08
BN EEYY TR IR 2118 529 0.93
TR 843-07 Pell. 19800 16,25 5 1.20
IRAM A Hardey 1uM2 18,32  na 1.50
TG Sa-24 el s 27.07 751 0.82 HGR89-21  Pell. 1990b 2164 K75 LS
TR 89-05 Pl Taanh 22.67 660 1.07 TR 89-03 Pell, 1990hb 2174 bk [RER
HOR 84-23 el Taaal, na na na
TR S90-04 Predl. 19800, 22.56 653 0.78 RAMB Hartley. 1982 22443 nit 1.5
HGR 89-19  Pell. 1990h 2516 722 1.1
S0 Hartley 1982 32.30 1na 0.25 TR 89-01 Pell, 1990 18,95 5491 1.26
TR 89-02 Pell. 1990b 18.0%% 55 (.54
Hunger West
NS Hartley, 1982 17.83 na }.00 RamN Van Fraassen. 19758 2450 na 0.56
TNV #0-01 I'ell 1990 17.87 na 0.60 Ram$s Van Fraassen, 1975 22.00 1] 0,285
INV 81-()2 Pell. Tanoh 23.74 690 051

Formosa Resources Corporation (Pell, 1990b6) explored the Hunger Lake phosphoriles in
1989, undertaking a program of mapping, sampling, hand lrenching and hackhoe trenching.
Eigli hand {renches and nine backhoe trenches were established, essentially confirming the
continuity ol structure and grade from the earlier work completed by Imperial Oil Limited (Van
Fraassen. 1978) and First Nuclear Corporation (Hartley, 1982).

Geology (summarized from Pell (1290b))

The Hunger Lake occurrence is underlain by Permian through o Jurassic strata. The
Permian Ranger Canyon Formation rocks are massive, medium-bedded. white. grey or cream
weathering, verv fine-grained quartzose sandstones, siltstones and dolomitic silisiones.

The Triassic Sulphur Mountain Formation rocks are predominantly light yellowishi-brown to
medium brown weathering, medium- to thin-bedded siltstones, and calcarecous or dolomitic
light grey sillstones. In some areas, (ine sandy beds are present within the silisiones, in others,
dark brown shales and silty shales occur.

Fernie Group rocks are recessive weathering and poorly exposed. Where the base ol the
Fernie Grouyp is exposed, it is marked by a phosphorite horizon that is commonly | melre
thick. Overlying (he phosphorites are moneotonous fissile black shales. Much further up in the
seqguence. cream o light grey wealhering siltstones and silty limestones, as well as shales and
silly shales are present.

The basal phosphorite horizon generally consists of two poorly consolidated. grilly, pelletal
phosphorite lavers separaled by 5cm to 25cm of chocolate brown shale,
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In most trenches. the phosphorite horizon overlies buff to grey Triassic siltstone or sand-
stone. The base ol the phosphorite horizon is a 25cm te 86cm pelletal phosphorile (o phosphal-
ic shale horizon. Immediately above is a 5cm to 23cm chocolate Lo black shale. A second 18cm
(0 77cm pelletal. or in some cases nodular phosphorite horizon, overlies (he shale. The phos-
phatie sequence is overlain by slightly phosphatic black or brown shales, thal grade upwards
into non-phosphatic rocks.

On the Hunger Lake claims, the straligraphically complete measured seclions averages 21%
P,O. and 620 virrium across an average thickness of 1.00 metres.

The structure of the Hunger Lake area is dominated by a series ol northwes(-soulheasl
frending folds and thrust faults. The aclual claims cover the northeast limb ol a syncline, that
is part ol a series ol northwest - southeast series of anticlinal and synclinal (olds.

The phosphate horizon at the Hunger Lake occurrence outlines broad. open folds and
(hroughoul most of the area, is present as a shallow, southwest dipping layer. On the eastern
hall of the property Pell (1990b) mapped the phosphate horizon in a near dip-slope situation,
dipping into the valley al an angle which is slightly steeper than the hillside.

Preliminary Mineral Resource

A preliminary mineral resource has been calculated for the Hunger phosphate horizon. This
resource is cursory in nature and is meant to only give a preliminary esliimate ol contained
metal values. The resource has been calculated based on 1:20,000 cross seclions spaced atl
500 metre intervals. The PO, and Y values assigned to the blocks are calculailed based on the
aloredescribed sampling prodrams (Van Fraassen, 1978, Hartley, 1982; Pell. 1990Dh).

Prefiminary Mineral Resource Tonnage Summary for Hunger Lake Phosphorites

to 25 ioc 50 to 100

Area Block m widlh % P205 ppm Y m depth m depth m deplh
Hunger Lake Band

20500N (o 19000N 0.84 19.32 567 8,820 17.640 35,280

19000N 1o 17000N 1.03 19.80 565 17,276 34.552 69,104

I7000N 1o [ 5300N 1.19 21.26 617 15,044 30,089 60,178

Hunger Lake Total 1.05 20.24 586 41,140 82,281 164,562

Values have been calculated to depths of 25, 50 and 100 metres. Earlier work has concen-
traled on locating a near surface, open-pittable or strippable deposit. The sections al this scale
clearly show little waterial is available for open-pil mining. Sections of smaller areas al a more
detailed scale (eg. 1:1000 Lo 1:2000) may locate such a zone.

The grades are clearly within the range of operating phosphate mines in (he western United
States. The above average yllrium values may very well enhance the overall value of the depos-
iL.
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1996 EXPLORATION PROGRAM

The aim ol (he 1996 exploration program was two-fold. First, to acquire by staking the key
sections of the Barnes Lake. Cabin Creek and Hunger Lake phosphate accurrences, Secondly,
{he existing inapping was checked, as were previous trench locations. The claims were also
prospecled 1o seout aut locations for the planned 1997 trenching program 1o provide the mate-
rial for memallurgical {esting,

The property acquisiltion phase was completed in mid-Jduly, acquiring the 6 claim groups as
follows:

Ocenrrence NTS Sheet Claims Record Numbers Expiry Date
Barnes Lake 082G /07E BL #1-#12 348582-348593 July 16, 1997
MC #1-46 348594-348599 July 15, 1997
Cahin Creek 082G /02E CC #1-#9 348600-348608 July 13, 1997
CC #10-#15 348609-348614 July 14, 1997
DC #1 348615 July 14, 1997
Hunger Lake 082G/02E LC #1-#12 348616-348627 July 12, 1997

The properties were walked and examined as part of the staking process. verilying the
trench locations and verifying the competent geological mapping completed by Jennifer Pell lor
Formosa Resources Corporation (Pell, 1990a; 1990b; 1990c).

Very little of the hasal phosphorites actually outcrop on the properties. No samples were
taken during (he staking phase. The sampling program was planned during lhe backhoe
sampling program when the basal phosphorites would be opened in the Lrenches, Therelore,
litile new information was added 1o the present knowledge base at the complelion of the stak-
ing phase.

The existing data was compiled into a series of plans and sections, with initial mineral
resource estimates calculated for the properties.

Barnes Lake

Three davs were spent on the Barnes Lake properties, one day on the MC claims and iwo
days on (he BL claims. The previous trench localions were examined and lound to be back-
filled. Sampling was not possible, as the phosphate horizons do not gutcrop on the property.

The location and description of outerops from the 1990 mapping (Pell. 1990¢) were periodi-
cally checked. Based on these checks, the mapping was found to be sound. requiring litile if
any follow-uy.
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Cabin Creek

Two davs were spent on the Cabin Creek properly. The previous trench localions were
examined. bl [ound Lo be backfilled. As at Barnes Lake, no sampling was undertaken due lo
lack of phosphorite onlerop.

Again, the location and descriplion of outcrops from the 1990 mapping (Pell, 1990a) were
periodically checked. The mapping was alse found to be sound, requiring litUe if any foltow-up.

Hunger Lake

One dayv was spent on the Hunger Lake property. The previous trench locations were
examined. hut lound Lo be backlilled. As at Barnes Lake and Cabin Creek, no sampling was
underiaken due to lack of phosphorite outcrop.

Again. the location and description of outcrops from the 1990 mapping (Pefl, 1990b) were
checked and found {o be competently done.
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DISCUSSION

The resulls obtained to date on each of the phoesphale properties warranis [urther work.
Little additional geological mapping should be required, as the Formosa Resources Corporation
1989- 1990 mapping program was competently done. The hand and backhoe trenching com-
pleted by Formosa Resources Corporation both confirmed the resulls of earlier exploration, and
identified tareet areas within the phosphorite beds on each of the properiies,

The exploratinn programs compleled to date have generally been concenlrated on the readi-

lv accessible. near surface sections of the phosphoriles. This is reflecled in the minerai re-
source eslimates. including only the first 25 meires of depth.

Preliminary Shallow Mineral Resource Tonnage Eslimate Summary

Froperty Souree width %P205 ppmY o 25 m
Barnes Lake Dales (1978) 1.00 27.00 na 288,000 *
Cabin Creek this report 1.50 19.74 605 145.411
Hunger Lake this report 1.05 20.24 586 41,140

* Barnes Lake resource estimate is to 18 metres depth

Buirenchuk (1996) expanded on this work in a general way, estimaling the tolal mineral
resource poleniial of the phosphorite horizons for each of the areas based on tolal exposed
strike length and average width. The calculations were based on a specilic gravily of 2.8, He
combined the Cabin Creek and Hunger Lake occurrences to obtain one estimmate for the entire
Cabin Creek area.

Cahin / Hunger resource potential 34 million tons to 300 melres depih
Barnes resource potential 11 million tons to 100 melres deplh

Wworking backwards [rom the resource total, a figure for potential tonnage per claim unil
can be oblained utlilizing Butrenchuk’s data in combination wilth some simple assumplions,
The lirst assumption is the phosphorite horizon strikes continuously across the entire claim
unit roughly parallel to one of the boundaries, yielding a length of 500 metres. The second
assumplion is the sequernce is nol repeated (meaning two or more horizons per claim),

Based un Lhese assumplions, one 500 metre claim unit could contain 120,000 {onnes of
phosphorile resources to a depth of 300 metres, or 140,000 tonnes of phosphorite resources Lo
a depth ol 100 metres,

Three aspects need to be addressed in bringing these deposits along Lo the production
stage: a program ol further property acquisition, an increase in the conlidence level of Lhe
preliminary resource estimates through a combination of percussion or rotary drilling and bulk
testing. and benelication testing of the phosphate rock to produce saleable products.

A mining situation on any of the three properties will more than likely be. al least initially, a
strip mining / open cut operation. The phosphorite will be mined along strike (o a shallow
depih (£25 metres or 75 feet). This will likely result in one or more long. narrow trenches,
lollowing the phosphoritle bed across lopography.
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A mining plan could easily be realized where the overburden and wasie ahead is used Lo
backlill the open cut behind. in much the same manner as placer mining lollows (he pay streak
up the creek vallev. This type of mining plan will have minimal environmental impact. This
plan will. lowever, require long claim blocks along the surface strike projections of the phos-
phorite beds.

An aggressive program of property acquisition should be underiaken lo acquire and hold
long. continuous scetions of the phosphorite horizons along sirike. There is liltle need Lo hold
more than one or two claim lengths of width across the phosphorite beds. Therelore, Lthe acqui-
sition should concentrate on two-post claims centred on the phosphorite beds, lollowing them
along strike. Utilizing (he phosphorile tonnage per claim unit figures. a nunimum of eighty
claim units will be required Lo acquire Butrenchuk's (1996) Cabin Creek area resource. A
minimum ol eighty units will also be required to encompass Butrenchuk’'s (1996) Barnes Lake
resource. (hiough 50 units in each area would be sufficient at this stage.

The second aspecl {confirmation of resource estimate) and third aspect (beneficiation) are
essentiallv interchangeable,though at this stage the beneficiation should be addressed first.
Addressing il will also complete much of the resource estimate confirmaltion.

The recent research and development in leaching of phosphate ores (Judd et al, 1986:
Wilemon and Scheiner, 1987; Habashi, 1994) should be vigorously invesiigated.

Sufficient phosphorite material from each of the properties will be required to carry out the
tesling required Lo ascerlain the merits of leaching the Fernie phosphorites. It is imperalive Lo
obtain representative samples from each of the properties. The best way to supply an adequate
supply of representative phosphorile malerial is to open a number of Lrenches al regular inter-
vals along strike. across the phosphorite horizon. A similar amount of phosphorite, for example
I or 2 five gallon pails, would be collected from each trench. This material can then be mixed
and a number of cuts from the mixed pile can be taken for testing.

Each of the trenches will be mapped, photographed, sampled, and assayed (o complele part
of the reserve conlirmation program.

Positive resulis [rom the metallurgical testing and trenching should result in a pilot scale
test. where lardger volumes of phosphorite material will be required.

After compietion of Lthe Ltrenching, only the continuaticon of the phosphorite down dip (lo
depth) will need 1o be evaluated, The longer term mining plan will envision either deepening Lhe
open culs or going underground. A program of percussion or rolary drilling should be under-
Laken {o Lest the phosphorites Lo deplh, Previous exploralion programs in the Fernie Basin
have had mixed results with diamond drilling, so rotary drilling (where all the culling are
brought to the surface) should be the methed of choice.

There is some debale al present with respect to decreases in P,O, grade wilth depth. In his
1996 compilition. Bulrenchuk (1996} reports that there are large discrepancies belween sur-
face samples and drill intersections at both Line Creek and Barnes Lake. suggesling a phe-
nomenon where P,O. content is enhanced in the zone of weathering when soluble gangue
minerals are (hssoh ed and carried away. A review of all properties describec in Bulrenchuk
(1998) show there are as many or more properties where the surface grade and drill hole inter-
section grade (or underground grade) is similar (for example, Crow, Fording River, Cabin
Creek). Further investigation is required, as the possibility exists these discrepancies are due to
the method ol drilling (diamond drilling versus rotary drilling versus percussion drilling).
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CONCLUSIONS AND RECOMMENDATIONS

Three industrial mineral properties have been acquired in the Jurassic Fernie Basin of
sautheastern British Columbia. The Barnes Lake, Cabin Creek and Hunger Lake sedimenlary
phosphorite horizons contain a combined polential mineral resource in excess ol 45 million
tonnes. according to the recent government publication of British Colunnbia phosphorites
(Butrenchiuk. 1996).

Earlicr exploration programs on the Barnes Lake, Cabin Creek and Hunger Lake claim
groups concentraled on the near surlace strippable or open-cuttable potential of the phosphor-
ites. Mapping, sampling, hand trenching and backhoe trenching proved the 1.0m to 1.5m
phosphorite horizon al the base of the Jurassic Fernie Formation lo be conlinuous along
strike. Average grades in the range of 20% P,O_ and 600 ppm ylirium were oblained. Prelimi-
nary mineral resource estimates in the range of 50,000 Lo 300,000 tonnes were calculated Lo
25 metres depth.

Metallurgical (esting to date has not yet produced salisfactory concentrates. Most of the
testing has roncentrated on grinding and flotation. Recent research and development has
focussed on leaching the raw phosphorites to recover both the phosphate and the contained
rare earth elements, predominantly yttrium, with reasonable success.

A staged. three phase exploration program is recommended for the Fernie Phosphorite
Projecl. The first stage is additional property acquisition. The present properly base of 48 uniis
should be expanded (o al least 110 units to cover most of the Butrenchuk (1996) phosphorite
resource. The cost of acquiring the additional claim units is estimated at $10.097.

The second phase involves metallurgical tesling. A series of backhoe trenches will be opened
al regular iniervals along the strike of the phosphorite horizon, Two 5 gallon pails ol phosphor-
ite material will be gathered for each trench. All trenches will be mapped. pholographed and
sampled. The series of pails from each property will be mixed to supply the material required
for two bench scale metaliurgical tests for each of the three properties. Phase 1l is estimaled Lo
cost $45.67&.

The third phase involves proving up the near surface resources and expanding Lhem 1o a
depth of at least 50 metres by rotary drilling. A total of 4,000 feet (1220 metres) is budgeted for
cach of the three properiies, Tolal cost of the drilling is estimated at $281.785.

Phase | - Propertly acquisilion $10.097
Phase Il - Trenching and metallurgical testing $45.678
Phase 11l - Rotary drilling $281.785
Tolal Budgel $337.560

Al the conclusion of phase 1, a decision can be made on conducting a pilot scale lest of the
heneficialion process and subsequently a decision on initiating a preliminary feasibility study
can he macde.

The cost ol the 1996 exploratlion program was $8,395.
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COST ESTIMATES

Phase 1 - property acquisition

Travel $3.025
Geological $3.600
Support 1,200
Filing Fees $650
Documentation $700
Conlingency $9323
Phase [ Total $10.097

Phase II - trenching and metallurgical testing

Travel $3.025
Equipment contractor $9.000
Geological $3.600
Support $1.500
Analysis $1.890
Documerttation $2.100
Contingency $2.714
[nilial test set-up $4.000
Metallurgical lesling $17.850
Phase 11 Total $45.678

Phase III - rotary drilling

Travel $3.025
Drill coniractor $182.700
Equipment conlractor $13.950
Geological $27.000
Support $9,000
Analysis $4.500
Documentation $5.250
Contingency $36.360
Phase 111 Total $281.785
TOTAL BUDGET $337,560

Note : the votary drilling cost for only one of the three properties would be £95.945
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STATEMENT OF COST FOR 1996 EXPLORATION PROGRAM

w

Staking and Prospecting
Cabin Creek (July 13, 14]
Tim Henneberry
Mike Mcinnis
Room and Board
Vehicle

Hunger Lake July 12)
Tim Henneberry

Mike Mciniis
Room and Board
Vehicle

Michel Creek (July 15)
Tim Henneberry
Mike Mclinnis
Room and Board
Vehicle

Barnes Lake (July 16, 17)
Tim Henneberry
' Mike Mclnnis
Room and Board
Vehicle

Travel (Fernie 1o Port Hardy)
Tim Henneberry
Mike Mcinnis
Room and Board
Ferries
Vehicle

Documentation
Tim Henneberry

2 days
2 days
4 days
2 days

1 days
1 days
2 days
1 days

1 days
1 days
2 days
1 days

2 days
2 days
4 days
2 days

2 days
2 days

1 trip

10 days

Total 1996 Costs for Assessment Credits

@
@
@
@

@
@
@
@

286886

28886

@

$300 /day
$200 /day
$60 /day
$50 /day

$300 /day
$200 /day
$60 /day
$50 /day

$300 /day
$200 /day
$60 /day
$50 /day

$300 /day
$200 /day
$60 /day
$50 /day

$300 /day
$200 /day

$35 /trip

$300 /day

Breakdown for Assessment Credits

Tolal

Property $4,020

V Travel $1,375
Docurmentation $3.000
$8,395

Cabin

$1,340
$344
$1,000

$2.684

Hunger

$670
$344
$1,000

Michel

$670
£343
$300

$600
$400
$240
$100

$300
$200
$120

850

$300
$200
$120

$50

$600
$400
$240
$100

$600
$400
$195

$35
$145
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STATEMENT OF QUALIFICATIONS

[. R.Tim Henneberry, am the principie of Mammoth Geological Lid., a geological consulling
firm with olfices at 92560 Carnarvon Road, Port Hardy, B.C. The mailing address is Box 5250,
Port Hardy. B.C. VON 2P0

[ earned a1 Bachelor of Science Degree majoring in geology from Dallicusie Universily.
Jraduating in Mav 1980.

[ have practiced my prolession continuously since gradualion.

[ am registered with the Association ol Professional Engineers and Geoscienlists in Lhe
Province of Brilish Columbia as a Professional Geoscienlist. | am also a Fellow of Lhe Geological
Association of Canacda.

| am the registered owner of the following claim groups: BL #1-#12 (record numbers
348582-348593). MC #1-#6 (record numbers 348594-348599), CC #1-#15 (record numbers
348600-348614), DC #1 (record number 348615) and LC #1-#12 (record nuinbers 348616-
348627)

I staked and examined the aforementioned claim groups belween Julv 11 and July 17,
1996.

This report may be used for any purpose normal to the business of Mammolh Geological
Lid.. provided no part is used in such a manner Lo convey a meaning dillerenl {han {hat set
out in (he whole.

Dated this SL day of MM in the Town of Porl Hardy, British

Columbia,
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APPENDIX

Cuhin Creek Resource Caleulations
Hunger Lake Resource Calculations
Cabin Creek Plan and Seclions
Hunger Lake Plan and Sections



CABIN CREEK MINERAL RESOURCE

25 50 100
Area Block m width % P205 ppm Y m depth m depth m depth
West Band
10000N to BOOON 1.20 -—.-- -—— 16,800 33,600 67,200
8000N to 6000N 1.87 18.59 607 28,760 57,519 115,038
6000N to 4500N 1.41 19.68 598 36,390 72,779 14%,558
10000N to 8500N 0.63 22.21 675 6,174 12,348 24,696
Sub-Total 19.57 614 B8,123 176,246 352,492
Centre Band
9500N to BOOON W 1.63 20.00 591 20,538 41,076 B2,152
8000N to G300N W 1.50 —— == - 17,850 35,700 71,400
9500N to 8000N E 1.50 -——-- --- 18,900 37,800 75,600
Sub-Total 20.00 591 57,288 114,576 229,152

CABIN CREEK TOTAL 15.74 605 145,411 230,822 581,644



CABIN CREEK MINERAL RESOURCE

West Band Calculations

10000N to 8000N
m length 200 1.20 16,800 33,600 67,200

8000N to 6000N

m length 220 1.87 18.59 607 28,760 57.51% 115,038
1.21 17.08 537
1.15 18.92 546
1.60 15.38 479
3.51 20.47 709

6000N to 4500N

m length 170 1.41 19.68 598 36,390 72,779 145,558
1.86 18.59 607
0.85 21.81 579

10000N to BS5QOO0N
m length 140 0.63 22.21 675 6,174 12,348 24,696

0.63 22.21 675

Centre Band Calaculations
S500N to BOOON W

m length 180 1.63 20.00 591 20,538 41,078 82,152
1.98 19.90 602
1.28 20.18 573

B00OON to 6300N W
m length 170 1.50 17,850 35,700 71,400

9500N toc BOOON E
m length 180 1.50 18,900 37,800 75,600



Area Block

20500N to
19000N to
17000N to

HUNGER LAKE

19000N
17000N
15300N

TOTAL

HUNGER LAKE MINERAL RESQOURCE

m width

0.84
1.03
1.19

% P205
19.32
19.80
21.26

20.24

25

ppm ¥ m depth

567
565
617

586

8,820
17,276
15,044

41,140

50
m depth

17,640
34,552
30,089

82,281

100
m depth

15,280
69,104
60,178

164,562



HUNGER LAKE MINERAL RESOURCE

Hunger Lake Calculations
20500N to 1S000N
m length 150

19000N to 17000N
m length 240

17000N to 15300N
m length 180

0.

[y

(=2 =0 e

=

N

84

.46
.08
.98

.03

.98
.20
.32
.07
.78
.82

19

.66
.08
.26
.13
.84

19.

22.
.25

17

20.

18.

20

16
14

22,
.56
.07

22
27

21.

21.
21.
1s.
25,
18.

32

36

18

80

.18
.25
.25

67

26

74
64
95
le
03

567

665
559
529

565

529
508
399
660
653
751

617

€35
575
591
722
535

8,820

17,276

15,044

17,640

34,552

30,089

35,280

69,104

60,178



CBC89-18 19.9,602/198m Treél,“"f ]
Lgshort

?1 g Tr89-10 20.16,573/ 1.28m é

\/

) |
1

y

CBC89-|
,/1‘ 22.21,675/0.63m

10000E

__BOOON_

L CBCE9-22 15.38,479/160m
Treg-\fl 17.08,537/ .2tm \ﬂ

/7 i\Tree-j2 18.98,546/15m 5\ B -
1 - s
Y
w A \ ,
S N R . S 7000N
\)L CBCBY-35 -
S ' 20.47,709/3.¢ \{
® (\ . -
o L . N
g ~
o : —i
i = /// RN %
Y //
’1\ H ; 4
[} !
b3 P, ! /
20 . L A\ 6000N
Iy JONEEIE BRSPS Ry R \.:-—..: Fl S ] - PR ; S — e - —_— —— -
@ T \caca -1l [21.81,579/0.95m ——
77 § /\n - /gghcosr? 66 5J‘T‘rESql ™
! S Ry A
1)) , § ] 1 %
R ! - 7 : 5
4 ! - P
2‘ / //\ “/ f N . ;
' - ! he et ':a;;”’
N ; !l R / ’,' / g
. ,
/' - / Marmmoth Geological Ltd.
= “\ e o e eme WJBOCON.__| - Cabin Creek Phosphate Project
. Yo Fy0g, pPmM Y /m width \ Geology-AsSGy Plon
] DRAWN BY: RTHenneberry SCALE : 1:20,000
. i . DATE : January 1995 o

R R b v pes



H0m

30008

30006

300001

000N

L S
/
S _
e e— — T ‘:’_\!’"—— T —_‘ —1
- - — 7’
T
/f -
\‘0\@/(,- S /
e - _S’ =2
TU e g )
K - o2
4 Q’(\
fooom == S S i 4
| ST
| T 7 IR
8rRRY 3
“1, _ _"‘ cf\ ’,,i
TR
Mammoth Geological Ltd.
Cabin Creek Phosphate Project
Sea_Lewel
Regional Section [OOOON

DRAWN BY : RTHenneberry SCALE : 1: 20,000
DATE + January 1995




2000m

3000 | A

30008

x% /

&
YQ\X *’J/
<

.:‘JJ o"‘"’"/

g '\\09 o
] 7 < Q’{\
: :
Sea Lewe|

200001
pEless ]

e

— -
—_— —
-‘f—;h-; phofi, ',JJ' T— / —
™ / e—
e

Mammoth Geological Ltd.

Cabin Creek Phosphate Project

Regional Section 9500N

DRAWN BY : RTHenneberry SCALE :
DATE : January 1995

i: 20,000




sooaz] Ay
0008
6006
~y
300001
30601
A

-l —r—
-1 - ————

Phosphate 7\

Marmmoth Geological Ltd.

Cabin Creek Phosphate Project
[ Sea_Lewel
Regional Section SO00ON

DRAWN BY : RTHenneberry SCALE : |: 20,000
DATE : January 1995




Sea_Level

30008

Q _
: : :
/
Phosphate _\,.-rf—/*“\_ \ L
ra g
-
_
o /
JJ
"
Qx\“"q‘%
- e o
AFESSA
g"& . ST ﬁ.:, -hi
i R ERRY X

Mammoth Geolegical

DATE © Jonuary 1995

ORAWN BY : RTHenneberry SCALE

Ltd.

Cabin Creek Phosphate Project
Regional Section 8500N

I+ 20,000




300027 Ay

30008

1 Sea_Level

30006

300001

Elese ]

N7

~ Phosphate

Mammoth Geological Ltd.
Cabin Creek Phosphate Project

Regional Section 8000N

DRAWN BY : RTHenneberry SCALE : [:20,000
DATE + January 1995




BOOOJ.A

Sea_Level

30008

300001
3C0A

e —
-\ s e
\}-
7 >/
—J—i
-~ &
3
T e
- y -

Mammoth Geological Ltd.

Cabin Creek Phosphate Project

Regional Section 7500N

DRAWN BY : RTHenneberry SCALE : 1: 20,000
DATE : January 1995




: : g : N
: : : : :
2000m - B}
I ~ o —— o — —_ N’
?0959 5 s 5
/ _:_‘_,J e /J"
.:—‘JJ e?w ~
Jrx o -
o0om < s N s
Maommoth Geclogical Ltd.
Seq Level Cabin Creek Phosphate Project
Regional Section 7TOOON
DRAWN BY : RTHenneberry SCALE : 1:20,000
DATE + January (995




— A
30008

5t

30006

300001

Elessll

-
L_EO* JIn N fJ-.
|
Marmrmoth Geological Ltd.
Cabin Creek Phosphate Project
Seqg_Lewel
Regional Section 6500N

DRAWN BY : RTHenneberry SCALE : |1: 20,000

DATE : January 1995




sooa | A

30C0m

30008

30006

300001

30001

[ Sea_Level

Cabin Creek Phosphate Project
Regional Section ©000ON

Mammoth Geological

DRAWN BY : RTHenneberry SCALE :

DATE

+ January 1995

Ltd.

I 20,000




g : : g
m m § m m
| 3000m - -
2000m __ N _ -
i ~
—_— -~ i~
\ e o T
e \ O s —
- & o —~
22
g:v‘)“‘qu 47
5
=
weom L __r"‘;-‘
Mammoth Geological |td.
Cabin Creek Phosphate Project
1Sea Level
Regional Section 5500N
DRAWN BY : RTHenneberry SCALE : |: 20,000
DATE : January 1995




— A
30008
300001
3000

3

1000m

L.

—

_§>-_______

Prosphate

Sea Lewel

Mommoth Geological Ltd.

Cabin Creek Phosphate Project

Regional Section 5C0CON

DRAWN BY : RTHenneberry SCALE : [: 20,000
DATE : Jonuary 1995




soor | M

30008

3C006

E[eses

30001

e ——— ._____‘: —_—
T~ 2 e——
. 2 y a
" prostd

| 3000m — -
2000m | e I
/// N
o —— — / e
/ —— — I
~—— I ~ ! / .
/ o
J-J
_r)
/ s
-
y -
> -
/ e 7]
| [0O0m e 4 e ~
|
Sea_Lewvel

hEE T

DATE

Mammoth Geological

Cabin Creek Phosphate Project
Regional Section 4500N

DRAWN BY : RTHenneberry SCALE :

¢ January 1985

Ltd.

1: 20,000




_3000m

| 2000m

R

Ni

NOQOZ

NOOO9
NCOOS

razasrasmt

J—— i . —r——— ‘\________-
e T — e
oGt osphets — S— —
PY\OSDTG E \. Ph_/ /‘\ \ N
i — \
RN \
nm ,_.._J?A-\’ v = N PN SN S X, ¥ 4 .._M:M_‘ﬁ_’_—‘fl\gww.rwﬁ__“__ — _—
.
\‘\.
M
\-\' hY
=
w,
Mammoth Geological Ltd.
Cabin Creek Phosphate Project
Sea Level . .
Regional Section 7000E
DRAWN BY: RTHenneberry SCALE : 1:20,000

DATE . Jonuary 1995




Nooos | ARy

o

~ 6]
: : :
= d pd =
|_.3000m e
|
| 2000 m _ N o
/ a— -1 T —
b ' R S
‘\%h-l - ..__.‘__.—‘-:-J ~—ra s —— —_— /
i\ — e — i ~ — el
i B ——
! T~ T /Pho‘ﬂhg- e e
~ v A ~ dte o
ooom | e P
Nn Ry
S
W
~A
B NN
N i T ~a
L~ R
Mammoth Geological Ltd.
Cabin Creek Phosphate Project
Seq Level
Regional Section 80COE
DRAMN BY: RTHenneberry SCALE : 1:20,000
DATE : January 1995




I
@ -~ o
| : : :
= = 2 =
| 30C0m S S
i
| 2000m I
it —_— .
" — o
/ T
\ \ e e —— ..f_@_S_Ehcfe
T . \ e T
™~ ™~ — —— —
T T~ = B ~r
[ L N T NS g
NN e, o~ ~—
- A Wl T N g S A
A ~
™~y ™~
000m o
?_‘;:j"\
EBERRY }
e &
A - C:.'
S CiENS
Marnmoth Geological Ltd.
Cabin Creek Phosphate Project
Sea Level . .
Regional Section S0Q0E
DRAWN BY: RTHenreberry SCALE : 1:20,000
DATE + January 1995




NWA

o = 8]
: g g
= S S §
1 3000m___ | i —
| 2X0m N —
3 | I
ﬂhpj/oﬂa‘e%’ b — / e,
\ /
000m
Mammoth Geological Ltd.
Cabin Creek Phosphate Project
Sea Level : . .
Regional Section 10000E
DRAWN BY: RTHenneberry SCALE : 1:20,000
DATE : Jonuary 1995




NW.

—

NCQOOL

NOOGS

NOOOY

|_3000m ‘
!
|
| 2000'm .
b T —_— P
; — /-— o S _NOS hope
i L~
e ~ ]
Jo00m
Marnmoth Geological Ltd.
Cabin Creek Phosphate Project
Sea Level

Regional Section [IOO0OE

DRAWN BY: RTHenneberry SCALE
DATE : January 1995

: :20,000




{ TT89-08 \ % 20.36,665/046m
w Treg-09 \x 1725559/ ! w
§; Logm o é
& 8 8
i \
; !
I [
t |
~ i I
™ : !
N ? :
N \\\ , i
\\\ ‘\\! \ i
\\\ . !\ . ! !
\\\ . . i ;
~ -
N
R,
A \ !
O |
b o N Lo . B | 19000 N
HGRB9-28 / 1425,399/ 1.32m i
Tr89-06.f 20.18,529/0.98m . ;
.
Tr89-07 4\ 16.25,508/1.20m - S~
N -..\\\
/./ : :’ $ \
// ‘ ‘\\ \\\
j"\ ‘I \‘ \
Jo HERE9-24 | 27.07, 751/0.82
I | e C..Je89-051°_2267,660/107 | . L. VBOOON_;
7
HGRE9-2 short
T189-04 22.56,653/0.78
—_— T \
| \ X 1]
! ! . | |
i ) f ; ‘
- N
! .g !
N Pl |
I ﬁ ! 5‘ ] :
Js ‘R i
— - i o, . e A . _|TOCON
_ - Q
P8
(‘\ é “‘)’:”,) R
!
L §
f I‘ J
N D
\ i 2 ; % Po0s, ppm Y/ m width
. , . I
|
N HGfgo-2) 21.64,575/1.08
T 9-03f 21.74,635/1.66 L
! S - ! i
N g i 4 Mammoth Gevlogical Ltd.
. ’ ‘l‘ T X
A \ ; o { . i600oN._ Hunger Lake Phosphate Project
i ' ' . e
| N < Geology-Assay Plan
i s N
i HGRB9- 19 25.|6{ 722/1.13
Tr&9-0l 18.95,591/.26
| Tr 8?—02, 18. 3,535/0.84}. DRAWN BY: RTHenneberry SCALE : I: 20,000
E e ___gi_ N o DATE :_January 1995 .‘,




T A

g ] D e
: : : :
 3000m |
| 2000m - -
e - --.\
T T o—
\'-.. —
//
059“6‘3/
oy
L.'.c‘c.x}.m /
Mammoth Geological Lid.
Hunger Lake Phosphate Project
 Sea Level . . .
Regional Section I5500N
DRAWN BY: RTHemneberry SCALE : 1: 20000
DATE : January 1995




F00r| A
3C00L!
F0008!
-~
30C06|
300002
o~

| 3000m _

o2 >
1000m V

oxesee,

"‘“ o -
STESSIO N,
L S

\f“ R Rprofcy
»

Mammoth Geological Ltd.
Hunger Lake Phosphate Project
Regional Section 16000N

DRAWN BY: RTHenneberry SCALE : 1: 20,000
DATE : Januory 1995




1000m

| 300m _ |

300041

300081

300061

300002

1 Sea Level

Mammoth Geological Lid.
Hunger Lake Phosphate Project
Regional Section I6500N

DRAWN BY: RTHenneberry SCALE :

DATE : January 1995

: 20,000




- N

3000m

FA0L!

30008

300061

300002

2000m —1" T—

1000 m
Mammoth Geological Ltd.
Hunger Lake Phosphate Project
 Seg_Level . .
Regional Section 17000N

DRAWN BY: RTHenneberry SCALE : |: 20,000

DATE

¢ Jonuory 1995




J000L!

300081

300081

300002

3com |

oo T~
osv\"p\a//

1000 m o

| Seq Level

& E‘: ;‘I‘ o
PASARSL Y

g PR OYENG
4

DATE

DRAWN BY: RTHenneberry SCALE :
+ Jonuory 1995

Mammoth Geologicai L.
Hunger Lake Phosphate Project
Regional Section [7500N

I: 20,000




3000

30C08I

1000 m.

s
‘: M
Os

30006|

30C02

DATE : January 1995

DRAWN BY: RTHenneberry SCALE :

Mammoth Geological Ltd.
Hunger Lake Phosphate Project
Regional Section [8O00ON

I+ 20,000




" 5 g — —
(\¢]
! Q
: : : :
m
_3000m _ _ e DT B — .
- ,‘.._._- e l_ - - —— — - r——————— —
—
/ i
Q‘\é%/
%
1000 m S . s o
!
Mammoth Geological Ltd.
Hunger Lake Phosphate Project
| Seg Lavel . .
Regional Section I8500N
DRAWN BY: RTHenneberry SCALE : [:2Q000
DATE  : Jonuary 1995




 2000m

 Seq Level

_30m_

J00m |

300L1 |

3C008iI

30006t

00002

aracear,

Mammoth Geological

Hunger Lake Phosphate

Ltd.
Project

Regional Section I1SOOON

DRAWN BY: RTHerneberry SCALE :

DATE : Januory 1985

1: 20,000




: : : : :
Q
: : : :
J300m . _
e \1;_":"'_‘“*' - T
—— /7\\ -—//.—-
e
P L
-
10Q0m 1
i
Mammoth Geological Lid.
Hunger Lake Phosphate Project
| Seq Level . .
Regional Section [19500N
DRAWN BY: RTHenneberry SCALE : 1:20,000
DATE : Jonuary 1995




30009
300021
l 30008I
300061
300002

BOm L
2000m —_—
b et ~C Tk ——e -
‘—’ —
/

_1000m. ]

Mammoth Geological Lid.
Hunger Loake Phosphate Project
1 Seq_Level _ - . .
Regional Section 20000N

DRAWN BY: RTHenreberry SCALE : 1:20,000
DATE : Januory 1995




