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THE LANG BAY KAOLXB DEPOSXT

BRXTXSH COLUXBXA

This report concerns work performed on tour selected

dneral samples These samples arose from drilling operations
reverse circulation mounted on this previously identified

kaolin deposit

The work was confined and devoted to the tasks

o

Q

i of ssparating kaolin rich particle size

fractions from the whole rock samples

ii of the measurements of various aspects
of these refined kaolin samples to elucidate

the likely values and useability of these

kaolins in the two major market areas for

this industrial mineral viz Paper
Xanufacture and Ceradcs which in aggregate
account for over 90 of the global usage of

china clay

rtL

This work was performed personally by the writer using the

facilities of a china clay testing laboratory in U K and

drawing upon his 30 years experience with its world s largest
china clay producer in which he held senior positions
concerned with Research Quality Control Production and the

evaluation of kaolin projects world wide

o

o

o

o

o
n

o

Subsidiary remarks are also made herein touching upon the

peculiar nature of this ore deposit the types of mining and

processing operations best fitted to the deposit and some

feasibility aspects which require early attention

F Y A SUTIOlI

St Ausiel1

CJrn ll

Engl and

14th January 1988

1



n
1 THB POVR BUPLBS

o
D

o

o

o

o

o

o

o

nl chatel waa adl roll thl lxu1nat1on of borl hola drilling logsand tro visual apprai l ot the tored mneral PleIlri ing tr01l thedrilling operation

It appeared that ther ra four min trata which rll capabla ofreaaonabl diBCri nation and which aeaDed worthy of consideration

A co ite sample was Mode up froll each ot tour drill holes asfollows

UBU I

Code Bale Io Depth IncrllEnt Feet

Grey White GY

Grey Grean GG

Light Brown LB

Grey BrOIfll GB

87 20

87 34
87 26
87 27

100 132
258 260

257 267

252 264

2 IUlJFlCTlWl OF FiACTIOIS

This was achiavad by static aedimention in two stages one cuttingat approzimtely 60 mesh 250 micrOIlS the ovsrsize being referred to asSand

The undersize slurry was defloculated and given a sediDention depthtiDe calculated to cut at 20 microns This oversize is refarrad to asSlimes and tha undarsiza s considered to be Clay

D In fact the tlfO oversizes were given tll further resuspensionsThis ensures that the yield values of the three fractions for each boreholerefers to what would be achieved in a good fullscale refining operation

o TJllLR II Yields fraa wholerock dry ighta percentage
Coda Sand SliDeS Clay
GY 66 17 13 37 20 46
GG 69 73 8 81 21 46
LB 29 21 70 79
GB 40 36 19 24 40 40

n
d

o

o

o

o

In the ellse of LB there was very little mass in the Sand category and
a single 20 microns fraction was collected

The Clll1 fractions were submitted to particle size analysis by the
Sedigraph technique and the curves are given in Appendix It can be seenthat the target cut of 20 mcrons was fairly well achieved in all four

cases Significant parameters taken froll the curves are

o

TABLB III

Coda 20 10 2 1 mcroIlS
GY 11 6 50 38
GG 11 a 57 42
LB lfIn U 49 35
GB 11 5 60 46

2
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Thi ctiau cau be cQuli1danias I plI11ut hI 1 1u thl rlpart but it
ie convenient to eonaider it at this point

The writer adllitll that he finds these particular brial quit
1utriUi they an uuique in his own experience He has aeen at least

eleven chi clay deposits taken to thorough evaluation and Dany more giTen
cursory treatment Two of the el ven were aecondary aedi ntllrydepoai t1i The other nine were prilllUY in lSitu bolini tion depeai ts
arising from the kaolinisation of acid igneous parents i granites and in
one case a volcanic rock

Two features of the Lang Bay lIIIlterials discovered en passant in the
above reported work were

i The high alkalinity of the slurries when the whole rock

samples were suspended in deionised water i e

UllLX IV

Code pH of alnrry

8 7
9 7

8 9

8 7

GY

GO

LB

GB

DrDal granitic trix gives a pH of about 5 0

ii The large amount of DIl gnetic naterials which are so

gnetic that they are removahle froD the sands and
slimes by Deans of a hand lIlIlgnet See Appendix

The writer has seen other data provided by Brenda Kines Lilli ted
Tables V and VI of a report by Professor 1 C D Chaltlader which
indicates unusually high iron magnetite and calcium calcite contents by
means of both I R D and chenical analysis The nagnesium analysis is also
high FrOD these featurss the writer is of the opinion that the Lang Bay
materials arise not froD the alteration of a normal acid granite but roD
a much less acidic i e IllQre basic parent rock in which the altered
felspathic material contained lIIJch iron In other words the parent might
be considered as intermediate between a granite and a basalt

FroD Table II we see that GY and GO give low yields of clay which is
a norllllll feature of prilllllry deposits LB is distinct in showing a yield
normally associated with a secondary deposit the absence of sand is also
a secondary deposit characteristic A general distinction between prinary
kaolins and secondary kaolins the latter category typified by the ball

clays of S Y England and the kaolins of Georgia U S A lies in particle
size Secondary clays usually exhibit relative fineness The

transportation separates the finer clay naterial from the coarser sands of
the parent rock but goes even further in producing a classification of the
clay material Thus if the two distinct DIltrix types are similarly cut at
20 nicrons the secondary clay will show a larger lIlIlSS of material finer
than 2 Dicrons This feature is absent from LB see Table III One might
hypothesise that this material arises froD the same general area as GY such
that the 6 11 amount of movement has separated the clay from the sands
without any further classification of the clay

GB is the odd one out the clay yield is intermediate and this clay is
finer than the others

3
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4 TlIB GDJ WIn CUT JS 1 PJPill lILLlli

Th ather thr clay ar v ry highly colaured and are unworthy of

consid ration a clay to be ai d at the PpIlr iDclu try Thi aectian

dial with thl GY clay fraction conKid r d al a paper filler

i Particl Sis

Thie clay arising frOll a norMl fill r cut point of 20

m1crons has a particle size distribution interEdiate between

Bnglish and Georgian Ulllr clay but 18 perhaps nearer to the

Bnglish type In this respect the clay is wholesollEl as a

filler

o

ii Jbrasivity
Abrasivesness of clays is inly due to the inclusion of

m1nerals other than kaolinite such as quartz feldspar
tourmline topaz etc quartz sometimes crystobalite is the

Dajor offender Apart fron the silica alumina ratio arising fron

chetcal analysis a low loss on ignition will usually indicate

the presence of lIIIch non ltaolinite tneral in the clay The

L a I of this clay at 13 9 is an indication that it should

not be overly abrasive

A test using the Binlehner Abrasion Tester 1mS

parforEd and it gave the result of 11 g lcss In this test

a clay slurry at a specified concentration is rubbed against a

disc of wire mesh in a standardised nner and the loss in weight
of the sh is used as the index of abrasion

This is a satisfactory result again intermediate

betweeen results generally applicable to English and U S A

fillers the latter being the less abrasive This is a crucially
important feature and can often dann an otherwise acceptable
clay

o
o

o

o

o

o

o
D

iii Brightness
Here the I S O system was employed The G E systell

cOJllllOnly used in 11 America tends to give nUlllBrical results about

1 5 units higher than I S O

In this test an Blrepho meter is used It reports
Reflectance of light having a wavelength of 457 1lJll This is

known as Brightness The reflectance using a wavelength of

570 un can also be measured The arithmetical difference between

these two reflectances is reported as Yellowness

The clay gave the results

Brightness 69 4 Yellowness 5 1

which are disappointing and unusual For example lOOst of the

kaolin fillers used in Europe have values ranging between

78 8 6 9 and 83 5 4 9 There is one specially coarse filler I

with restricted use with a value as low as 75 5 8 0 Fillers

arising fron Georgia U S A are generally sinilar the water

washed being brighter than the air floated category
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The re ult for GY ie unu ual in tba r lationahip betn

Brishtna Ill1d Tellon It Clll1 be en frOll the above rllll8 1i

that cleprelcn of Driglllnaaa i narmlly aCODpald d by nerused
y llawn and low Brightn sa and high T llowuaaa era uch

parat ly diaadvantageou Otbr factor bai1l8 equal ch

nduca the value of the tiller For GY the low Brightness i

acco lI ied by relativ ly low Yallcnmasa Thill 1a the naBOll for
the viaual Greyness of the GY clay Thi i iii tigating
factor the low Brightness although not deairabl i le88

ucruciating than the lIullllrical value llight ggest illply
because the TlllloWlless factor 18 also low

To the writr Gowledge two experts killed in the

paper zmking arts each agree that a clay with a value of 70 5
need not be considered unuseable as a filler in newsprint paper
Yithin 1111its possiblll rather than probabla it llight find SOlie

application ill finer papers This is because then are ethods

for overcolling the Brightness deficiency which are available to

the paper Dnufacturer These are not inexpensive but Disht be

afforded within the transport cost differential a dull local

clay llight be competitive with a bright clay iaported over a

great distance This will be truer the mere bright the dull

clay can be made

u BIIIGuUJlll BKIKFIClATICI

1 Pr8lmble

0 kaolin is white Perfect whiteness implies 10

reflectance of all vieible wavelengths Colour or departure
fro whiteness can have various causes

The kaolinite crystallites themselves call be absorptive
of 60lIe lfllvelengths and probably always are It is thought that

replace nt of aluminium by iron in the crystal lattice which is

the case in 11lltural kaolinite is a chromJphoric feature It has

been well delllOnstrated that a broWll or green beer bottle will

appear white when ground up sufficiently fine at least as

white l6 goed white kaolin but not perfectly white

A jor cause of colour in kaolins is due to a surface

coati1l8 of adherent hydrated iron oxides e g limJuite

Another cause is the presence of discrete particles of

Dinerals other than kaolinite such as haematite biotite

IlIJscovite and iron titania complexes
Organic compounds arising froD decomposition of

vegetation peat confer yellow and broWll tints

reductive acid

dissolves the

With greater
haematite into

i1 The DOSt cODDOnly used beneficiation is

leaching The Hydros Bleaching Process which

yellow hydrated iron oxide froD the clay surface

difficulty it can even bring discrete particles of

solution

Oxidative bleaching is sollBtimes used to decolourise

organic contaminants This is achieved by treatments with

oxidisi1l8 agents such as ozone or active chlorine

RelllOval of non kaolinite minerals can be achieved by two

processes One is flotation which has been used to reIllOve micas

tour lin and iron titania complexes Over the last decade this

has tended to be replaced by high intensity magnetic separation
All these Dinerals are weakly magnetic

5
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111 Th following attaoopta r da to ipreve the

br1shtna at GV clay Plaaaee Appaud1z tar datll1b of

trut nta Iron anal1l11 11 pertonad on IClIII treated clara
XlU

TJllLll V

TreataBllt

IIL

Hydroa Bleach
Ditto x 2

ChloriDlltad
Ditto plus Rydros Bleach

Hydrochloric lcid I

Ditto II

Xaguetic Separation Product
Ditto Iagnetic Fraction

BrishtD8BB IS O F

2 78

2 54

eQ 4 5 1
70 5 4 8
70 5 4 7

71 Q 5 Q

72 5 4 Q

76 1 4 0

76 5 3 8
73 7 4 3

51 4 7 6

132
1 22

155

SoDe brightness gains have been achieved but no treatDent

succeeded in eradicating the grey tint frOD the clay although the

brighter products were slightly less grey

The best results were achieved by boiling the clay with

hydrocholoric acid and it is interesting to note that this

treatllllnt reJlOved lllOre than half of the iron Fe20 This

process seeDS hardly viable in practice the costs would be very

high

The effect of chlorination is surprising as the gain of

2 5 units is rather higher than one Dight expect The improveDent
of clays lying just under a peat bed is normally about 1 0 to 1 5

units The increase in YelloWlless is unusual this process

normally reduces Yellowness browness Perhaps this increase

in Yellowness ie due to the oxidation of ferrous to ferric iron

at the surface of SOIll particles This seeDS likely because

subsequent reduction with Hydras decreases the Yellowness

J
n
w

o

o

o

o

o

o

o

Xaguetic Separation is one process for which there

relllllins SODe hope The system used in the laboratory employs
very small fields compared with the modern superconducting
IIDgnetic separators which generate enorJlOus fields of 3 to 5

Tesla It takes about 5 hours to get 20 grams of clay through
the Dtrix in the small laboratory rig employing per nent

IIDgnets This inefficient laboratory test can do no IIOre than

indicate that the clay contains particles which can be rellDved

IIDgnetically and o gives confidence that a gnetic separation
process is worth considering In this case the gain of 3 4

units of Brightness is quite encouraging but it is not possible
to predict froD this result what High Gradient Xagnetic
Separator might achieve It is interesting to note that the

laboratory process removed U of the Iron Fe20present in the

clay

The Hydras process gives disappointing results and it

appear that it cannot remove very DUch iron frOD the clay This

small lift in Brightness would not repay the cost of the process
at this lower end of the Brightness scale

e
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It illD8ined that thl terial CIlu ill8 the gretillt
Ilnd low Brightnlaa lIlght be diacretl non molin1tl particle It
oIe further 1 g1ned that the partiel Jlight reaid4i at tl1e

coarand of the particl iz di tribution If thi war ac it
DIht be pcxaibla to rlKlVl theil b a fractionation proelsa
along with the C05Iur kaoUnite Thil would give ri to a fine
c1o 1 without the grey tint and with geed Brightn which CQuld
f tch Il high price as a paper coating clay

Sa GW clay 20 Dlcronsl MaS lurried and dafloculated
and aulnll tted to a static aediEntation regiE The particle
size distributions of the C05Ise and fine fractions Sedigraphl
are included in Appendix It will be sean that the fine fraction
haa a distribution typical of a paper coating clay

The two fractions were tested far Brightness and Iran

TnLB VI

BrightlWlBS FeA
S

2 15

3 Q1

Pina Fraction
Coarse Fraction

72 1 4 3

63 1 5 7

Clearly there is an illprovement in Brightness and a

reduction of Pe o as a result of ramaving the C05Ise lIIlterial
froll the whole clay but the Brightness achieved is unsuitable
far paper ccating application The grey tint although
concentrated at the coarse end nevertheless extends into the
finer partiCle sizes

5 THB POOR CLAYS AS rlnUYTC IA1llRUI s

The clays were measured far Fired Brightness and Fired Contraction
from a stanMTd firing schedule to 1180oC Iran and Potash contents were
also measured XRFl

TlllLB VII

Fired Contraction
Coda Brightness S LzOS PezQS

Gii 57 8 8 9 1 01 2 78

GG 7 9 11 9 6 38 7 04

LB 45 1 8 6 165 3 80

GB 56 1 8 5 185 2 43

The GG clay is clearly unuseable due to the very law fired colour
the trial was dark brown in colour similar to plain chocolate It night
possibly be used as a component far bUilding bricks However such
IIlIlterials are low priced and norllllly used Mas dugM without any refining
process This GG had suffered the cast of Il refining process

It is interesting to see that GB gave a colour sinilar to GW despite
it being very coloured in the raw state It is also interesting to see
that it actually has a lower iron content than GV and the fact that it does
not fire whiter than Gii can be explained by its higher potash content
Potash acts as Il flu and enhances the lowering effect that iron has aD

fired colour
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h vbual colou of Gi GB and LB find trial are Li ht Gny eno

CUaII and Dark Crull respectively and thin 1 abMnce of 8pecking or

aottling usually cauaed by larse particle rich in iron and coarBiotite
or Jruacovi teLo
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o

o

o

o

D

o

o

o

here ill an unu ual featun in the potash to iron ratio in these

clays The iron i hi her than the potaah whereas the opposite i the CIlsa

for Bngliah chinaclay

So typical values for Ilngliah ceramic clays follow

TllILB YIII

Porcelain Clay
Table Yare Clay
Sanitary Yare Clay

IzO

2 3

2 5

3 0

Fa

0 6
0 67

0 85

Fired

Brighbeaa
84

82

70

Jote the very mch lower iron content of these clays
arising frOD acid granites

It is however possible to visualiae ceraDic uses for the Lang Bay
clays In sanitary ware manufacture fired brightness is of less
i ortance because the colour of the finished ware is supplied by thick

opaque and often highly coloured glazes

It has been noticed when handling dried filtor cakes of these clays
and particularly so for L B that they have high strength Xodulus of

iupture i e the cakes are quite difficult to break and grind in a pestle
and lIClrtar This feature is quite unusual in clays 1dth these particle
size distributions However caused this feature is beneficial When cast
ware is reoved frOD the casts it has to be handled into drying ovens and
then into firing kilns This gives rise to breakage lost production and a

cost in recycling the cracked ware Increasing the green strength of the

pottery body I therefore reduces these losses Strength is usually
increased by including strong fine sedinentary ball clays in the body I

do not know if these are available froD Canadian sources perhaps the
nearest source is Tennessee Kentucky U S A Thus although ired

Brightness is rather low a compensating factor would be the strength of

these clays A forJllll1 X O R test could not be applied it requires
about 1 5 kg of clay and only s ll amounts of these clays were available

Two other important ceramic clay tests were performed on a Ddxture of

G B and L B ratio 2 to 1 The first is known as Casting
Concentration This is the determination of the percentage of solids in a

slurry having a viscosity of 5 poises when adjusted to minilllUm viscosity
with sodiu silicate The mixture gave a result of 60 solids

This slurry is tnen used to determine the rate at which a cast builds

up with ti in a plaster mould The result for this Dixture was 0 42

per minute at 20oC Both these results are rather low and just creep into

the ranges normally seen i e 58 to 67 and 0 2 to 6 0 respectively but do

not necessarily preclude their application as a body component As we have

seen GB is rather finer than LB which on its own might give better

results but at the expense of some Fired Brightness loss

It would appear quite likely that gnetic separation could improve
Fired Brightness of these clays to some unknown extent This process is

used in Cornwall for exactly that purpose

8



o Anothar outlet for theclay would be in the nufactur of 11 and

tlcor tUn IIItllcu 1l tll11 11 a lar51 clu lOll price arklt At Inn

la I price the claycould be c011Su d in the mnufactur of glaz d

cerSlldc pipecloamnlr u d for rag and draill4ge to
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6 CCICLlISICIS

i The clay typified by GW would seell suitable for newsprint paper
filling There lfOuld be a lower Brightnese lilll1t that would have to be

observed and reached by a syate of trix selection

Clays which hiled lIight be brought into line by use of High
Gradient Xagnetic Separation This proeese IIight also convert BOlIll of the

better clays into Brightnese ranges applicable to the filling of finer

papers
Pilot work with a 5 Tesla systell lIight be arrangeable in a U K

University but would require upwards of 10 kg of refined clay

11

grade
Clays typified by GY GB and LB would seell suitable aa

cerallic terials i e for sanitary ware production at best

Here again zgnetic separation ia a beneficiation process

lower

worth

piloting
If there is a reasonably local cerallic mrket it should be

explored as a potential consumer Serving two industries rather than just
one gives added security

Indicative U I ex works prices per bulk tonne are

Paper fillers High Brightness
Low Brightneea

t54

t46
t42 to t47

t25 to t30 very approxiDately
Sanitary Yare Clays
Tile Claya

iii The deposit is unusual and probleDatical The writer is of the

opinion that such a deposit situated in Europe would be unlikely to be

exploited Its being where it is near markets and remote frOD other olay
deposi ts in production Ilight well provide the feature which makes

exploitation feasible

One adverse feature which IlUst require continuing attention is

the high overburden to refined clay ratio Froll existing drilling logs
this does seem unusually high The deposit is very non uniform regarding
clay quality and a dry mining selective stOCk piling operation seems

essential

Clays are norllllly BOld as lO moist lump which assumes

filtration and evaporative drying With very lOCOlol paper filling markets

the idea of selling concentrated slurries 65 70 solids should be

explored This is accomplished in U S A and UK It has the advantage of

obviating the need for drying with its high capital and running costs

iv In any feasibility atudy a variety of featurea can indicate that

the project is not viable Clay quality is one of these The writer is of

the opinion that in this case clay quality leaves something to be desired

but it does not per set render the project obviously unviable

9
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A clay lurry about 10 olida 18 brought to pH3 0 with 8Ulphuricacid Sodiulll HydrOllulplUt 18 added with tirring The allCUnt 18 0 5Sbaaed on clay 1I011da The pH is again reduced to 3 0 and the lurry 18 agedfor 18 houn The lurry 18 Hlterad Buchner and the filter cake 18washed free of aalton the fll ter with hot we tar The cake 18 drhd at800 for Brightneaa t t1ng

I2 anll that the Hydroa dose is raiaad to 1 OS

rIlll1Dn lTIlII

10 grllllB of clay ill 1I1urrhd with 100 ti of water 2 ml of
concentrated sodium hypochlorite solution is added and JUzed The pH isreduced to 3 0 with sulphuric acid and the alurr is aged for 18 hoursThe treatnent is then as for Hydras Bleach regarding washing etc

HYDifYIlT IC ACID I

10 grams of clay is slurried with 100 Dl of water and treated with 21Il of concentrated hydrochloric acid The liquid is brought to the boilcooled and filtered Buchner and the cake washed with hot water

HYDwrmlllIC ACID II

o This increases the amount of acid and its concentration 10 grams of
clay are boiled with a mizture of 50 11I1 of water and 50 11I1 of
concentrated acid
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IAGIBTIC SXPAUTIOI

A matrix is Dade up by forming a plug of fine iron wire wool in a
glass tube This plug is brought into a field provided by per nent
magnets A dilute defloculated cIa slurry is passed slowly through the
matriz lfter the passage of about 2 111 of elurry the clay feed is
replaced by a water feed to remove clay froll the matrix

The nagnets are then removed and the collected magnetic material is
washed out with water into a separate container The process is then
repeated until all the clay slurry has passed through the lmtrix The
magnetic and non nagnetic fractions are floculated with acid filtered and
dried at 800e for testing
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Samples of the mmterials were repeatedly explored until the yield ofgnetica WIls al st co lete
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SOD
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SLIES
4 58

38 30

Trace
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OB
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It seem that the GG stratulI is very ferruginous and this conditionextends into the clay fraction with its analysis of 7 04 Fe20a
It was found that two lllagnetic species existed The IIDSt IIIlgnetic wasblack in colour and the less lIagnetic was green and tended to be lICIefinely divided When a BiIJIIlle of GG Slilles WIls treated with strong acidthere was llarked effervescence and the liquour was dark green on standingthe liquour became yellower

A reasonable hypothesis seems to be that the black material islIagnetite and the green lIaterial is siderite ferrous carbonate Thelatter would account for the effervescence and being mere basic it would beDOre quickly attacked by acid to give the green liquour Subsequent slowerdissolution of the magnetite would give rise to the yellow developDlntThe flltered Uquour was diluted and titrated with caustic soda solutionThe first precipitate was blue in colour ferrous hydroxide and thesecond was yellow brown and gelatinous ferric hydroxide This highlyferruginous condition is unseen in the usual china clay deposits arisingfrom alteration of acid granites and supports the theory that the Lang Bayparent rock is mere basic in nature Which in turn means that thefeldspathic content was high in iron content
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EXECUTIVE SllMMARY

The Resource

The Lang Bay prospect is contained within a small sedimentary

basin on the western edge of the Coast Plutonic Complex of British

Columbia

Basement granitoid rocks which in places are altered to kaolin

are overlain by a sedimentary sequence containing kaolin clays

The whole prospect is overlain by glacial till overburden up to

40m thick

Two distinctly different kaolin clay types have been recognised

within the prospect

a A primary kaolin derived from the insitu weathering of

granitoid basement rocks

A secondary kaolin part of the so called Brown Beds

Formation a cyclothemic sequence within the Lang Bay

sedimentary basin

b

Several drilling programmes and geophysical surveys have been

undertaken in the northeastern sector of the prospect itlese

studies have shown that the primary kaolins are restricted to a

relatively narrow band approximately 200m wide located close to

the edge of the basin but they extend along the perimeter of the

basin for at least 2 5km

In certain boreholes the weathering profile in the basement rocks

is up to 30 metres thick but with progressive distance into the

basin the weathering profile becomes less Boreholes drilled to

intersect basement rocks towards the centre of the basin show

little evidence of weathering or alteration of the basement rocks
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The secondary kaolins Brown Beds Formation are extensively
distributed throughout the basin and in places they are up to 100m

thick

Preliminary laboratory studies on the primary kaolins confirm that

the kaolin content decreases with increasing depth within the

weathered profile However little systematic work has been

carried out on all the borehole samples

Preliminary benefication studies have indicated that the primary
kaolin may be beneficiated to achieve a white filler clay

specification The secondary kaolin is too discoloured for

general application as a filler clay but may be acceptable for

certain ceramic or refractory usages Because of the large
tonnage potential for white filler clays attention has been

focussed on the primary kaolin in this report

The calculation of resource volumes and tonnages has been

constrained by the absence of a defined drilling grid the methods

of drilling and the absence of systematic detailed testing
Nevertheless an inferred resource calculation for the primary

kaolin indicates 5 million cubic metres of raw material At an

average bulk density of 2 2 grns cc this equates to 11 million

tonnes of raw material

If a recovery of 15 can be achieved from the raw material this

equates to 1 65 million tonnes of recoverable kaolin However

more detailed testing is required to confirm this

No resource calculation has been attempted for the secondary clay

but it is estimated that many tens of million of tonnes of

secondary kaolins are present within the sedimentary basin
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Recommendations for Further Work

Testing Programme

Insufficient testing has been carried out on the borehole samples

collected during the 1987 and 1988 programmes A detailed testing

programme is necessary on the primary kaolin to assess

a the variability in kaolin content with depth within the

weathering profile

b the optimal percent recovery from the primary kaolin to

achieve the required market specification

c the optimal particle size distribution of a marketable

product

Samples for these tests should be drawn from boreholes listed in

Table 4 1 of this report

A more detailed testing programme is also required to assess the

potential of the secondary clays from within the Brown Beds

Formation

Further Exploration

Additional exploration geophysics and drilling should be delayed

until this testing programme has been considerably advanced
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INTRODUCTION

Location

The Lang Bay Kaolin Prospect is contained within a group of

mineral claims 15 kilometres southeast of the town of Powell

River British Columbia at approximate coordinates 49048 N

124025 W Figure 1 The prospect consists of a connected series

of claims approximately six kilometres by six kilometres in area

Access

Access to the project is from the main coastal highway from Powell

River Highway 101 Sealed roads from Highway 101 give access to

the western and eastern margins of the claim area while a British

Columbia Hydro power line transects the area northwest southeast

Several unsealed roads constructed for previous drilling
forestry activity and for recreation provide limited access to

other parts of the prospect

Project History

In 1948 anomalous germanium values were found in carbonaceous

sediments in the Lang Creek area Mineral claims were acquired by

Taiga Mines in 1957 who carried out trench and diamond drilling
during 1958 and 1959 The mining rights were subsequently

obtained by Fargo Resources Ltd who carried out drilling

trenching and testing programmes on the germanium bearing horizons

between 1981 and 1985

In 1986 drilling by Fargo Resources Ltd indicated the presence of

kaolin clays in the southeast sector of the claims area which

were considered to have potential as industrial clays In

asssociation with Brenda Mines reverse circulation drilling and

various geophysical surveys were undertaken during 1987 which have

been the subject of reports by Pilon 1987 and Foundex Geophysics
1987a 1987b
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o 2 0 GEOLOGICAL SETTING

o General Geology

o

The Lang Bay prospect is contained within a small sedimentary
basin on the western edge of the Coast Plutonic Complex of British

Columbia

o

The geological sequence consists of basement granitoid rocks of

the Coast Plutonic Complex of Jurassic Cretaceous age which are

unconformably overlain by the Brown Beds Formation a cyclothemic

sequence of carbonaceous clays indurated mudstones siltstones

n

shales conglomerates and minor lignitic coal lenses

U Palynomorphic studies reported by White 1986 suggest that these

sediments are late Cretaceous in age They are confined to a

D
sedimentary basin approximately five kilometres across whose depth

has not been determined

0 The whole prospect is covered by glacial till except along Lang

Creek where erosion has exposed a considerable part of the

sequence over 1 6 kilometres of outcrop north of the British

Columbia Hydro powerline
o

b
The Kaolin Clays

o

o

Two distinctly different kaolin clay types are recognised within

the Lang Bay prospect

1 A primary kaolin derived from previous insitu weathering of

the granitoid basement rocks

TI 2 A secondary kaolin part of the cyclothemic sequence within

the sedimentary basin The Brown Beds Formation

Drilling carried out to date indicates that the primary kaolin is

confined to the margins of the sedimentary basin whereas the

JJ
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o secondary kaolin is extensively distributed throughout the basin

interbedded with the coarser lithologic units of the cyclothemic

D
i

sequence

The 1987 Programme

o
The 1987 drilling programme confirmed the presence of a

significant thickness of kaolin clay within the prospect However

the reverse circulation drilling method destroyed the texture of

the insitu clay structure and confused any distinction betweeno

o
ifloij

a primary kaolins derived from insitu alteration weathering
or the basement granitoid rocks or

b secondary kaolins within the basin sediments

0
The geophysical surveys included seismic profiling ground

magnetic surveys dipole dipole resistivity surveys and

Schlumberger vertical electric soundings The seismic surveys

were undertaken to define the profile of the basement rocks across

the basin The magnetic surveys were carried out to locate near

surface basement rocks which were found to have strong magnetic

signatures The electrical resistivity surveys were used to

locate conductive clay horizons in the subsurface

o

0

o

The magnetic surveys successfully modelled the shallowing of the

basement rocks towards the edge of the basin although significant

geologic noise I was encountered due to the presence of large

altered granitic boulders in the glacial till Interpretation of

the seismic profiling was constrained by the complexity of the

sedimentary units in the basin and the lack of contrast in seismic

velocity between certain of these units and the basement The

electrical resistivity surveys successfully delineated conductive

clay horizons although it was not possible to distinguish between

the primary and secondary kaolins

0

n

o

n

o

oI
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o Beneficiation studies and laboratory testing of selected samples
from the 1987 reverse circulation drilling were carried out by

Sutton 1987 who confirmed that certain of the clay horizons were

suitable for processing to paper filler clay specifications

Mineralogical investigations of borehole samples from the 1987

drilling by Mak 1987 demonstrated that the kaolin content of the

o
b
o

o
n

primary kaolin weathered granitoid rocks decreases with

increasing depth below the surface These trends are discussed in

greater detail under Chapter 5

Preliminary testing and examination of cores of the secondary

kaolin indicates that the quality and composition of these clays

may be highly variable

0
All of these exploration activities were carried out in the

northeastern sector of the claims area close to Lang Creek

0
r

0
I J

0
o

o

o
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THE FEBRUARY 1988 DRILLING PROGRAMME

Introduction

On the basis of the encouraging test results obtained on certain

samples from the 1987 programme the decision was made to proceed

with a 7 to 9 hole drilling programme early in 1988

Objectives

The objectives of the February 1988 programme were

i To clarify the stratigraphic and lithologic relationships of

the clay horizons encountered during the 1987 programme TO

achieve this core drilling was used in contrast to reverse

circulation 1987 drilling

ii To test the geophysical anomalies and confirm the geophysical

interpretations which were obtained from the 1987 surveys

To achieve this boreholes were drilled at various locations

within the southeastern sector of the basin covered by the

geophysical surveys

iii To delineate the zones or horizons of kaolin clays

sufficiently well to justify calculations of inferred

resources of potentially exploitable clays This involved

the review and integration of all previous borehole data

including the 1959 data which resulted in the drilling of

boreholes designed to

prove continuity between explored areas

extend the resource further to the northwest of the

explored area
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Drilling Programme

Nine boreholes were drilled in the period February 5th to February
27th 1988 Their locations are given in Figure 2 and Map 1 in

the map jacket Drill logs are given in Appendix 1 of this

report and in a separate drilling report by Lobdell 198B

A summary of relevant data from these boreholes is given in Table

3 1 while a general section running northwest southeast is

presented in Figure 3

Borehole 88 1 Location 8 00S 6 00E

This borehole was drilled approximately 1200 yards 1100m in from

the edge of the sedimentary basin to test a low resistivity

anomaly identified during the 1987 geophysical surveys Foundex

1987b The low resistivity was considered to be responding to

clays at relatively shallow depth less than approximately 250ft

depth

The borehole encountered glacial till overburden to 80ft underlain

by the Brown Beds cyclothemic sequence of conglomerates

sandstones clays and shales with occasional narrow lignitic

layers The borehole was abandoned at 300ft in grey sandstone

Consideration was given to extending the depth of the borehole to

reach basement but seismic data Foundex 1987a suggested it

could be as deep at 500ft in this part of the basin

The clays were highly carbonaceous and varied in colour from grey

to brown The clay content in some bands was visually estimated

at 30 40 clay content

In this part of the basin the low resistivity is considered to be

responding to the discoloured secondary kaolin clays within the

sedimentary sequence
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Borehole 88 2 Location 4 00S O 80E

1

This borehole was drilled approximately 900 yards 800m in from

the edge of the sedimentary basin to test data from the 1987

geophysical surveys Foundex 1987 a b

o
o

o
f1lJ

i a moderately low resistivity anomaly

ii modelling of seismic profiling data which indicated basement

at approximately 300ft depth

0

n

The borehole ecountered glacial till overburden to 123ft and a

cyclothemic sequence of conglomerates sandstones clays and

shales with occasional narrow lignitic bands to 358ft At this

depth there was a sharp contact with slightly weathered coarse

grained biotite granodiorite Occasional fracture zones were

more extensively kaolinised but overall the basement rocks were

relatively unaltered

Borehole 88 3 Location 0 00 0 80W

D
l I I

0
o
n

This borehole sited close to the edge of the sedimentary basin was

core drilled alongside borehole 87 20 which had been drilled using

the reverse circulation technique The reverse circulation

technique had finely ground the borehole material making it very

difficult to distinguish between primary kaolin weathered

basement rocks and arkosic sandstone Further it was suspected

that the reverse circulation method was producing a lower

brightness due to possible contamination from other horizons in

the drillhole

o
tf
D

The borehole encountered glacial till to 92ft and then a weathered

granodiori te which became progressively less altered with

increasing depth The borehole was abandoned at 158ft in

relatively unweathered granodiorite

o

j
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Borehole 88 4 Location 0 00 0 00

This borehole was drilled close to the edge of the basin alongside

borehole 87 7 the so called discovery borehole in which

grey white kaolin was first encountered in this sector of the

prospect The objective was to obtain good samples of the kaolin

and to confirm that it was primary in origin

0

tJ
D
D
o

o

The borehole encountered glacial till to 51ft where a thin basal

conglomerate passed sharply to weathered kaolinised granodiorite

which became progressively less altered with increasing depth

although within the sequence some small sections of relatively

unaltered basement rocks were encountered The borehole was

abandoned at 141ft in only slightly weathered granodiorite

Borehole 88 5 Location 6 008 2 150E

This borehole was drilled approximately 1000 yards 900m in from

the edge of the basin to

o

i test a low resistivity anomaly identified during the 1987

geophysical surveys Foundex 1987b

ii obtain information on the continuity of the sedimentary units

within the basin

iii confirm the depth to basement

iv determine the degree of weathering of basement rocks towards

the centre of the basin

o
1f

The borehole ecountered glacial till overburden to 62ft and a

cyclothemic sequence of clay shales sandstones and conglomerates

similar to that encounted in boreholes 88 1 and 88 2 A basal

conglomerate at 282ft passed to slightly weathered diorite

granodiorite at 305ft The hole was abandoned at 316ft

0

D

fi
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Borehole 88 6 Location 2 00S 2 40E

A review of borehole data from the 1959 drilling programme showed

that the majority of the churn drilled holes CD series

encountered weathered granite in the area close to Lang Creek

about 1000 yards 90Om southeast of the gridded area Figure 1

D
o

Borehole 88 6 was sited in the sector between these two areas to

prove continuity between them

D
The borehole encountered glacial till overburden to 130ft depth
the cyclothemic sedimentary sequence ref boreholes 88 1 88 2

88 5 to 156ft and below this weathered dioritelgranodiorite which

became progressively less altered with increasing depth The hole

was abandoned at 190ft depth in relatively unaltered dioritel

granodiorite

0i j

D

0
Borehole 88 7 Location 2 180N 6 160W

o
t t

6

This borehole was sited approximately 220 yards 200m from the

edge of the sedimentary basin in the north west corner of the

gridded area The objective of the borehole was a step out

drillhole to test an extension of the primary kaolin weathered

basement to the north west

oI The borehole encountered glacial till overburden to 110ft depth
and the cyclothemic sedimentary sequence ref boreholes 881 1

88 2 88 5 88 6 to 202ft Beneath a basal conglomerate
kaolinised weathered diorite was encountered which was of

variable hardness between 202 and 220ft depth becoming

progressively less weathered below 220ft The hole was abandoned

at 230ft

o

o

lQ
D

D

0
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o Boreholes BB B BB 9

o
1T

These boreholes were sited in the area of 1959 churn drilling

ref Figures and 2 approximately 1km south east of borehole

88 6 within 110 yards 100m of the edge of the sedimentary
basin The objectives were to confirm the presence of kaolinised

granite in this sector and to obtain core samples for

investigation0
o
O

O
1

Borehole 88 8 Location 4 008 10 70E

Borehole 88 8 encountered glacial till to 74ft depth and the

cyclothemic sedimentary sequence to 130ft before entering

weathered quartz diorite Pyrite is recorded from altered diorite

between 130ft and 144ft depth where the hole was abandoned

o

0
0

1l
l

n

Borehole 88 9 Location 4 008 8 50E

Borehole 88 9 encountered glacial till to 52ft depth and the

cyclothemic sedimentary sequence to 94 5ft before entering

weathered diorite which become progressively less altered to 135ft

where the hole was abandoned

o

o

o

0

o

0 v
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DEVELOPMENT OF A GEOLOGICAL MODEL

The Primary Jlaolin

Data from the 1959 1987 and 1988 drilling programme are

summarised in Table 4 1

These data confirm that the primary kaolin extends in a northwest

southeast direction in the southeastern sector of the basin for

at least 2700 yards 2 5 km extending from borehole 88 7 to CD

24 The thickness of the primary kaolin not well known since in

the CD drill holes and certain of the 1987 bore holes little

effort was made to determine this Nevertheless the data from

boreholes 87 7 and 88 4 indicate that the alteration extends for

at least 90ft thickness 27m in places in the prospect A line

of section into the basin through several of these boreholes is

shown in Figure 4

There are only limited borehole data within the centre of the

basin and of these few have been drilled to basement Data from

boreholes 88 2 and 88 5 show little evidence of an extensive

weathered basement profile towards the centre of the basin

Overall these data indicate that a weathered man le of basement

granitoid rocks which contains the primary kaolin is restricted to

the outer margins of the sedimentary basin at Lang Creek Moving

into the basin the weathered zone becomes progressively thinner

and is not evident in the deeper parts of the basin

The Secondary Jlaolin

The secondary kaolin is part of the Brown Beds Formations a

cyclothemic sequence of clays shales sandstones conglomerates

and minor lignitic layers which were laid down in a sedimentary

basin eroded in the basement complex
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0 TABLE 4 1 OCCURRENCE OF PRIMARY KAOLIN

0
BOREHOLE DEPTH TO DRILLED THICKNESS COMMENT

PRIMARY KAOLIN OF PRIMARY KAOLIN
ft ft

0 1959 DATA

CD 3 152 20 The purpose of drilling these
5 72 25 holes was to explore for
9 97 38 germanium rather than kaolin

0
10 89 3 The thickness of kaolin drilled
11 97 4 gives no indication of actual
12 139 5 thickness of the weathering
13 67 7 zone

0 14 165 6
16 162 6

17 82 24

0 18 47 5
19 82 2

20 75 10

n
23 122 7

24 72 4

1987 DATA

D 87 1 81 9 Reverse circulation drilling
5 79 3 confuses any distinction

0
6 78 4 between primary and secondary
7 56 72 kaolins However based on

9 60 90 understanding developed from

0
14 170 30 1988 core drilling these

15 65 75 depth intervals in the 1987

0 17 75 74 programme are considered
18 48 62 likely to be part of the

0 19 50 60 weathered basement profile
20 100 85
21 220 80

0
22 160 70

23 100 40

24 230 20

D
25 200 41

26 280 65

27 270 45

28 120 60

0 29 120 36

30 160 58

t
33 140 43

1 1988 DATA

88 2 368 16 These boreholes located towards

0 5 305 11 the centre of the basin showed

little evidence of weathered

basement rocks

D 88 3 92 66 These boreholes located close

4 51 90 to the edge of the basin

6 156 34 showed variable thicknesses of

J 0 7 202 28 weathered basement rocksJi

8 74 56
n no An
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The sedimentary sequence is at least 300ft 270m thick in the

centre of the basin and thins towards the margins Within the

sequence high clay content layers are interbedded with the

coarser lithologic units

The Glacial Till

The whole basin is overlain by a variable thickness of glacial
till which varies from 13ft thick in borehole CD 24 to 130ft thick

in borehole 88 6

Composite Geological Model

On the basis of the data available to date a hypothetical

geological model is proposed Figure 5

i Basement granitoid rocks of the coastal complex were emplaced
during the JurassicCretaceous period 180 to 100 million

years ago

ii Weathering and erosion took place during the Cretaceous which

produced a weathered mantle and a basin structure in the

vicinity of Lang Creek

iii Subsequent sea level fluctuations resulted in the

deposition in the basin of a cyclothemic sequence of

coal measure type clays sandstones and conglomerates in the

late Cretaceous These sediments assisted in the

preservation of the weathered granitoid rocks on the margins

of the basin

iv Emergence during the Tertiary produced an irregular erosion

surface which was covered by glacial till during the late

TertiaryQuaternary period

Recent erosion has produced the present land form with

significant erosion to the granitoid basement along Lang

v

Creek
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THE WEATHERING PROFILE XAOLIN CONTENT

The Basement Granitoid Rocks

The basement rocks in the project area have been previously
described as red granites Pilon 1987 quartz diorites diorite

and granodiorites Lobdell 1988 A single sample of surface

outcropping basement just east of Lang Creek thin section

examination was classified as a hornblende biotite quartz diorite

The sample was coarsely crystalline with large up to 6mm

crystals of zoned plagioclase feldspar anhedral quartz and

minor orthoclase green hornblende brown biotite and magnetite

Accessory minerals included apatite and zircon and rare allanite

On the basis of the various descriptions the basement rocks may

well be quite variable in composition Nevertheless for the

purposes of proposing a model of the kaolin genesis they may be

considered as granitoid rocks with feldspar and quartz as major

components but with significant mafic minerals biotite

hornblende and magnetite

The Kaolinisation Process

At Lang Bay certain preliminary chemical studies of the basement

weathering profile have been undertaken by Mak 1987 However

to date no systematic mineralogical studies have been done to

trace the breakdown of the primary minerals in the basement rocks

to the kaolins and the hydrous minerals

A typical kaolinisation process based on studies carried out

elsewhere is shown in schematic form in Figure 6 The Lang Bay

kaolinisation process is likely to follow the trends illustrated

in this diagram
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Systematic mineralogical studies should be undertaken to confirm

these processes

olin Content in the olinised Basement Rocks

Preliminary chemical studies have been undertaken by Mak 1987

who examined every two foot interval of core from borehole 87 7 in

the depth interval 58 132ft using x ray diffraction and bulk

chemical analysis

By x ray diffraction the kaolin content in the borehole profile

was found to be 55 kaolin at 66ft depth and steadily dropped to

about 10 kaolin at about 130ft depth This is reasonably

consistent with observation of the cores and the trends indicated

in Figure 6

Using chemical analysis however it was suggested that the kaolin

content down to 88ft depth averaged 59 and below this down to

132ft depth the kaolin content remained at 35 kaolin

From a preliminary re evaluation of these data it would appear

that the rational analysis used for interpretation of the chemical

data is not entirely relevant to rocks of the Lang Bay

composition For example the calcium oxide CaO would best be

allocated to a feldspar composition rather than calcite

It is recommended that the chemical data be reinterpreted in

conjunction with more detailed mineralogical examinations of the

core material at various depths



D

o 6 0

o

0i

6 1

o
o

0
n
0

n
D

v

o

o

o

0
o
o

D

17

RESOURCE ESTIMATION OF TIlE PRIMARY KAOLIN

Constraints

The calculation of the primary
constrained by certain aspects of

programme The constraints are

kaolin resource has been

the drilling and testing

the distribution of the boreholes

the depth of drilling into the weathered granitoid rocks

the method of drilling

the testing programme

i Borehole Distribution

In the 1959 churn drilling programme and the 1987 reverse

circulation drilling programme boreholes were drilled at

very close spacings often less than 20m apart in

restricted parts of the prospect In the exploration

drilling for a large tonnage industrial mineral resource a

typical grid pattern would be 200m spacing The selection of

such a closely spaced drilling programme has meant that only
limited information on the uniformity and extent of the

resource has been obtained to date

ii Depth of Drillinq into the Weathered Basement Profile

In the 1959 and 1987 drilling boreholes were frequently

abandoned once the weathered basement was encountered This

was primarily because there was a lack of appreciation of the

significance of the weathered material as a primary kaolin

resource Ideally these boreholes should have been drilled

deeper to determine the thickness of the weathered mantle
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iii Drilling Method

The reverse circUlation technique used in 1987 is cost

effective and produces large samples of finely ground
materials However it destroys the texture of the insitu

rock and because of this it is difficult to distinguish
between primary weathered basement rocks and secondary
weathered sandstones or shales

Uncertainties in the logging of much of the 1987 core has

constrained the interpretation of these data Core drilling
is therefore to be preferred until a better appreciation of

the basin basement profile is developed At this time for

subsequent infill drilling it may be appropriate to use the

reverse circulation technique

iv Testing Programme

Only very limited testing has been carried out on the primary
kaolin Mak 1987 has confirmed a trend of decreasing
alteration with increasing depth in borehole 88 7 and this

trend is apparent in several of the 1988 drillholes

Laboratory evaluations of the primary kaolin in terms of

recovery and brightness as a paper filler have been

restricted to preliminary tests on only a few boreholes and

again this has constrained any detailed calculation of

recoverable or marketable reserves

Calculation of Inferred Resources

Because of the constraints listed above the Lang Bay kaolin

resource can only be classified as Inferred Resources
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Basis of Calculation

Lateral extent Along the basin margin in a north

west southeast zone weathered basement rocks

were encountered between BH 88 7 and CD 24

2500m extent Figure 7

D
D

For this calculation a lateral extent of 2500m

was used

D
tn
u

Width of resource In the area of the 1959 CD drilling the width

in a northeast southwest direction was at

least 200m

0

o
0

b
o

In the area of the 1987 drilling the width in

a northeast southeast direction was at least

200m

For this calculation a width of 200m was used

o

Depth thickness In the area of the 1959 CD drilling borehole

88 9 encountered 40ft 12m of weathered

basement rocks In the areas of the 1987

drilling boreholes 87 7 and 88 4 drilled

through 90ft 27m of this material while

other boreholes 88 3 88 6 88 7 only

encountered approximately 10m thickness of

weathered basement rocks

D For this calculation a thickness of 10m has

been used
y

1
D

Recovery Preliminary laboratory studies by Sutton

1987 on material from borehole 87 20

100 130ft obtained a recovery at 20 microns

size of about 20 Subsequent work by XRTA

nJ

n
LG
o
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1988 from boreholes 88 3 100 130ft and

8B 4 56 100ft obtained recoveries of about

10 at 20 microns size It is essential that

a detailed testing programme be carried out as

soon as possible to confirm a realistic

percentage recovery figure HOwever for the

purpose of this calculation an average

recovery of 15 was used

iT

o

D Bulk density No measurements have been made to date but it

o
is predicted tbat the bulk density will vary

between 1 6 and 2 6

1J
For this calculation a bulk density of 2 2 was

used 4000 lbs cubic metre

D
O

Calculation

Inferred Resource of Raw Material 2500 x 200 x 10 cubic metres

5 million cubic metres

o

o

At bulk density of 2 2 11 million tonnes

12 mi Uion short tons

Recoverable resources based on 15 recovery

1 65 million tonnes

1 8 million short tons

o

o

10
o
o

n
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RESOURCE ESTIMATION OF TIlE SECONDARY XAOLIN

Within the Brown Beds Formation a considerable quantity of

secondary clays are evident occurring as clay layers or mixed
with sandstones conglomerates and lignitic lenses

Boreholes drilled to date towards the centre of the basin 88 1
88 2 88 5 have encountered up to 100m 300ft of Brown Beds

Formation Clay bearing horizons constitute approximately 50 of

parts of drilled sections but to date no systematic testing
programme has been undertaken on these materials

Preliminary laboratory investigations of Brown Beds Formation

clays from close to the basin margin by Sutton 1987 indicate

that these clays have no potential as filler clays for paper

manufacture They may however have potential in ceramics or

refractory applications

Because of the limited drillhole data and lack of testing no

detailed resource calculation is justified at this time It is

likely however that many tens of millions of tonnes of secondary
kaolins are present within the total Lang Bay sedimentary basin
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SPECIFIC COMMENT RELATING TO EXPLORATION TECHNIQUES AND TESTING

The Testing Programme

Exploration and drilling in the northeast section of the Lang Bay

kaolin prospect has delineated a reasonably large resource of

primary kaolin

Detailed testing of these materials should be carried out before

any further exploration is planned

These tests should include

i detailed mineralogical analysis of the alteration profile

the kaolinisation of the basement rocks

ii detailed applied testing on the borehole

beneficiate the primary kaolin to a

specification

iii preliminary evaluation of the filler clay in potential market

samples to

filler clay

areas

Priorities in Exploration of the Lang Bay Basin

When the testing has proceeded to a satisfactory stage the

following aspects should be considered in regard to future

exploration

Location

At present only approximately 20 of the basin has been explored

by drilling and geophysics Certain parts of the basin are on

developed farmland marginal to the coast or adjacent to

environmentally sensitive fishery areas A decision will have to

be made regarding which parts of the basin could be developed into

a large scale open cast mining operation At this time the

northern sector appears most remote from these developed

activities
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Further Geophysics

Based on the review of the 1987 geophysical survey data in

conjunction with 1987 and 1988 borehole data it was concluded

that no further geophysical surveys are warranted to guide further

exploration in the northeast sector

Aerial magnetics versus ground magnetics

The relative merits of these two techniques have been the subject
of some discussion between Foundex Geophysics and KRTA Ltd It is

acknowledged that if the objective is to locate the boundary of

the basin in the north of the project then several widely spaced

ground magnetic profiles may be sufficient to guide exploration

drilling If however the objective is to delineate the margin of

the whole basin and to explore for near surface basement rocks

within the basin then an aerial magnetic survey of the whole

basin may be justified

In regard to shallowing of basement rocks within the basin a

magnetic anomaly in the south of the gridded area identified

during the 1987 survey has yet to be tested

Exploration of Other Areas

A review of the geological history of British Columbia reveals

that in the late Cretaceous Early Tertiary there was a period of

qui essence when coal measures were deposited and where the climate

and geological stability were conducive to the formation of

weathering profiles on basement rocks Kaolin clays have recently

been reported in Saskatchewan while in British Columbia weathered

granites have been recorded beneath coal measure clays in the

Fraser Basin Hora pers corom
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Because of the very active erosion history in British Columbia

most of this weathered mantle has been removed However at Lang
Bay there is evidence that remnants of this profile have been

preserved on the flanks of the Lang Bay Basin

A preliminary review of the geological literature relating to Late

Cretaceous Tertiary basins indicates that a significant number of

shallow sedimentary basins exist along the east coast of Vancouver

Island the socalled coastal belt B C Hydro 1975 other

basins are recorded from the interior of British Columbia but

because of their isolation they are of less immediate interest

If further exploration beyond the Lang Bay prospect is

contemplated these sedimentary basins of the Coastal Belt should

be investigated

Occurrence of Pyrite in Basement Rocks

In most boreholes in which core drilling has encountered basement

rocks there has been no evidence of hydrothermal alteration The

progressive decrease in alteration with increasing depth has been

supportive evidence for a weathering profile However in borehole

88 8 pyrite is reported from fractures in basement granitoid
rocks Appendix 1 Petrological studies should be carried out

to determine whether or not this is evidence of hydrothermal

alteration in this part of the prospect
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DRILLING METHODS

TR TRICONE

H HAMMER

WL WIRELINE

C CORE DRILLING WITH CONVENTIONAL DOUBLE BARREL

FLUIDS

A AIR

M MUD

W WATER
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0
grey massiveI R

0 carbonaceous matter Ron 1 t

ti
hn qreenish salt ann

cross bedded h n 1l 1nrm n

r II n 11

n l 2ft

0
615 CLAY u

RQD 16

n
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WATER LEVELS

Time

Wal2r depth
Bore depth

LANG BAY KAOLIN PROJECT LOGGING SHEET DATE 27
02y88

CONTRACTOR 9 LOGGER y

BOREHOLE
N9

lH SHEET NI
OF

ELEVATION
DATUM

GRID REF

DRILLING DESCRIPTION SAMPLING
I

c Q co
c0 0 COLOR TEXT GRAIN SZ CEMENT WEATHER MINERALS NAME 0 NUMBER

z c z
0 lLl z

I
l S J Vi U

0 I0
UJE u z u co
E

63 SANDSTONE salt and aradina

fnuVp mi RQD 12

69 CLAY SHALE grading downwards to MUDSTONE

below I on ol
f

sha contact with sandstone

coal rHnn I l 1

I

SANDSTONE coarse ained salt and pepper

carbonaceous n nmp

e lasJ r n

13QD to 14 sharp contact dippina at 3 40

fj 71 CTJV SHJT F c
11 i 1

0
72 SANDSTONE pinkish salt and pepper carbon

D ll I on to 8

73 CLAY SHALE grey and greybrown ROD to 30

0 gradational contact below

0 77 SANDSTONE very coarse grained reddish salt

and pepper cross bedded hematitic and mafic

partinas sh contact with dio te h

0 filled fractes 1on ten 205 Q S Q4

ninr fp hnll1 apr

0
94 DIORITE 20 mafics contact d s at 10 15

0 shigp contact coarser arained friab Ie but

becomina with 1

f 1 nn p lfn

to chloritp hem f i h0
o idp rpa af1

t
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LANG BAY KAOLIN PROJECT LOGGING SHEET DATE
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WATER LEVELS

Time

Water depth

Bore depth

COHTRAC
TOR LOGGER

BOREHOLE
N9

SHEET NI
L OF L

ELEVATION DATUM

GRID REF

o

n

DRILLING DESCRIPTION SAMPLING
I

c
c0 C lI ac z COLOR ITEXT IGRAIN SZ CEMENT IWEATHER MINERAlSI NAME 0 NUMBER0 IJJl S VI U

Cl I0
c U 0 c

94 contd

on

0 n

0



ri

U i

o
O

I

o

0

o
tiUcb

0
0

o

t
o
o

o

0
is

o
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Loeation
Elevation

Claim

0 6

6 14

14 27

27 30

30 32

32 70

70 76

76 90

90 101 5
101 5 102

102 108

108115

115 125

125 126

128131 5

131 5137

137 145

145 152

152 156

156156

158166

166 190

190 219

219 259

LOG OF CHUm DRILL HOLE CD L o oj AoM dlLl
1 9r9 c r fA

N E cor Lot 5143 I kh8j
On roa al1o nnce 0
153 t aneroid

G E 1 0 34

Bro silty sand and loam

Blue clay with

Silty clay
Till

Gravel

gravel water table at 14

fledium to coarse grained green graywacke with abundant
grains of green volcanic rock Some pebble beds Fairly
hard Hole making water at 35 to 44 feet

Soft very dark shale with beds of graywacke Shale
decreasing towards 761

Medium grained graywacke becoming coarser towards 90
Static level of vater 6 at 78 feet

Medium grained coarse graywacke with pebble beds

Soft shaly graywacke
Soft graywacke with beds

50ft fine grained sh y
silty shale

Dark greenish gray shale silty and

Lighter colored greeniSh gray shale
trace of coal

Dark gray silty shale wi th medium to dark brown sandy
shale increasing toward 131 5 brown bed Coal lenses

mostly in brown sandy shale Samples NOB 3 4 and 5
Fairly light gray mediumgrained sandstone

I
j

Sandy to silty shale and shale

Graywacke with shale beds

Dark graf green shale

80ft sandy shale with traces of ooai

Greenish gray medium grained arkose with beds of dark
gray and greenish gray shale

Gray arkosic sandstone with beds of shal some graywacke
Medium to dark gray shale and siltshale a few thin
sandy bedlS

Greenish arkosic graywacke aedium 80ft some pebble bede
some thin beds of shale Hard graywaoke from 37 239
Some soft brown IShale from 25 259

of dark sandy

graywacke and

shale

dark greenieh

sandy shale

and silty shale

i 4
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271 301

NOTE

LOG OF HOLE CD 81 cont d

redium to riM Tained licht to mediulIi gray arkose

Medium to dark gray shale Bilty shale Boma bede ot
arkose alittle Boft brown shale Traces of coal

END OF HOLE

Sampler 3 6n ot nN cas1ng loBt 1n bottom of hole
Top 1s approximately at 299

L
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f

i
y

I



LOG OF CHURN DRILL HOLE CD 62

Rear of houao on enat side t 5259 used for el1
240 ft aneroid
G E No 11

Topsoil and gravel

Till

Greenish graYJ coarse grained graywacke and grit composec
mostly of volcanic rock grainsJ a few pebble beds

Fine grained gray sandstone some volcanic grains littll
feldepar

Greenish gray arkosic graywacke few pebble bedE like 1

Med to firie grained gray graywacke alittle soft brown
shale A thin lens of coal Sample No 6

Mediu to fine grained graywacke a fewpebbles
Greenish gray shale with beds of medium to fine grained
gray arkosic sandstone uch leas volcanic material

Gray shale with thin beds of fine grained sandstone A
little coal increasing slightly towRrds 102

Brownish sandy and silty shale ittle coal

Gray sandy shale with beds of med to fine grained arkOSE
increasing towards 120

Beds of brownish shale and sandy shale with a little co

gray shale and mediu to fine grained arkose

Grayish and greenish shale and sandy shale AQitt e coal
1 6 1 8 and elsewhere Mica conspicuous in fines

Medium to tine grained light gray arkosic sandstone a fe
beds ot dark gray and brownish sandy shale trace at coal

tGreenish and gray shale sandy shale and fine grain d
sandstone alitt1e coarser towards 16 Truces of ooal

Fairly light gray arkosic sandstone some shale a little
brownish sandstone traces of coal Sample No 1 from 164
Dark gray and greenish gray shale and sandy shale

Brownish sandstone browniSh gray and greenish shales
I

Light gray sandstone with beds ot dark gray shale and
silty shale Some specks of red iron oxides in sandy m t

Darke gray fine grained sandstone Vith hale beds

Greenish gray and gray shale beds of fine grained arkose
Some light gray sandy shale some vith specks ot ron oxi I

Brownish sandstone brownish and some gray and green ahal
ooal lenses BroWll bed Sample No 12 from 2302 2

Fairly dark gray sandstone sandy anale and shal CrainE
ot volcani rook and light yellovish unidentified graine
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242 246

246 274

NOTES

LOG OF HOLE CD 62 cont d

fti
Darll crllY ahale silty shale lagnetite crains 1rom 244

Grit craywacke and some ahale beds with prominent yellow
grains Conspicuous ma etite from 250 252 less belovo
Generally becoming finer grained to ard bottom of hole
Alittle bro nish shale from 266 traces of coal

END OF HOLE

Eniler lost in bottom of hole

This hole is no being used for domestic water supply
The static level is about four feet below ground level
The hole started making water at about 46 48 feet

I
I

I
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ELEVTIOli

DA ToE

51 58

58 61

61 65

65 70 5

70 5 73

73 74

7 76

76 76 5

76 5 78

78 80

80 82

82 83

83 8 5

85 87

87 87 7

87 7 88 2

88 2 88 9

88 9 91

91 99 7

LO OF DF J L iULE P 2 CD 3

o old log ina road on south oide of Leng Creek
near e6st hcundary of claim E Go 55
0 00 0 00

315 ft anroid

12 ay 59 20 ay 59 CLAIl1 GE NO 55

This hole is a deepening of CD 3 which bottomed
at 51 C urn drilled to 61 rotary drilled with
tricone bit to 65 and cored with K equip ent below6

5

Tight boulder clay

Sandstone soft light colored with pebble beds

As above drilled with tricone bit

Arkose edium to very coarse grained light gray
with red iron stains on bedding planes 1 32 lens
of coal at 70

Shale medium to dark gray 50ft with flecks of coal

Sandstone medium to coarse grained medium gray

Shale edium to dark gray becoming silty towards 76

Arkose medium to coarse grained medium gray 1 8
coal seam at 76 5

Shale medium to dark gray

Shaly arkose grading downward into very coarse grained
gray arkose with streaks of red iron oxide a little

Jpyrite

Shale dark gray becoming silty towards 82 ft
flecks of coal

Arkosic sandstone medium to coarse grained medium
to light gray 1 8 coal seam at 82 5

Siltstone fine grained sandstone dark gray

Shale 85 86 dark gray 86 87 dark orownish gray

Siltstone dark gray

Shale very dark gray flecks of coal at 88

Sandstone fine grained dark gray

Shale dark gray to slightly brownish a few sand grainc

Lost core Steel in the hole No reason to suspect
any significant chancre in th fnrmn nn
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99 7 100

100 102

102 103

103 103 5

103 5 104 5

104 5 106

106 106 5

106 5 115

0
n
0

115 120

20 124

124 142

142 142 7

142 7 146

o

o

o

o
i

o

o

0

146 146 5

146 5 151 8

151 8 172

LOG OP DRILL HOLe R 2 CD 31 continued 4
Shale dark gray and sandstone

Lost core

Shale very so t mediun gray a little red iron
stain at 103

Arkosic sandstone very coarse grained medium gray
with flecks of coal

Silty shale medium gray with flecks of coal a
little grit at 104 5

Shale medium to dark gray

Siltstone clayey sandstone thin bedded

Arkose medium to very coarse grained 0 1 ft clayey
sandstone at 108 h few short reddish sections
Greenish gray below 113 A few pebbles at 114

Conglomerate and grit pebbl s to 3 4u A thin bed
of red iron oxide at 115 2

Lost core steel in the hole No reason to suspect
any significant change in the formation

Krkosic sandstone pebble conglomerate Pyrite at
140

Vug Lost water

URed bedn Sandstone medium graine4 dark reddis
brown Same1e No 17

Arkosic sandstone coarse grained gray

Conglomerate Pebbles mostly shale up to 3 across
Arkosic matrix medium gray

Biotite granite Soft owing to dec9mposition of the
feldspars

END OF HOLE
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Location

Elevations
Claim

02

2 14

14 35

35 47

47 51

LOG OF CHURN DRILL HOLE CD U

AIOn old 10 Jing road on south side of Lang creek
ne r e st boundary of Clal CE No 55
315 ft aneroid
G E No 55

Brown sandy topeoil
Blue gray clay
Hard boulder clay
Fine to medium grained water bearing silty sand with
some gravel and boulders

Large granite boulders

END OF HOLE
Tn1 s b 1Il

ck cd e lo of

IJ rJ
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Location
Elevation
Claim

02

2 40

40 48

4851

51 56

56 56 5o

o

o

U

o

o

J

LOG OF CHURN DRILL HOLE CD 64
On logging road 1000 ft southeast of CD 63
D e rrtiotanerold
G E No 54

Brown sandy Boil with boulders

Hard boulder clay
Water bearing sand and gravel
Boulder clay
Boulders

Large granite boulder
I

E1U OF HOLE

i



o

o

0

D

o

D

0

i a

Ij
i

D
n

Location

Elevation
Claim

0 3

3 8

846

46 50

50 60

6065

65 69

69 72

72 97

0

0

0

iO
0

U

Df

LOG OF CIIU IUl DRILL nOLE CD il
On bench south side of Lang creek near westside of
Claim GE 56
305 ft aneroid
GE No 56

Gravelly topsoil
Looae heavy gravel

Very tight boulder qlay
Soft lightgray medium to fine grained thin bedded
sandstone and light gray shale Some fine black rock
grains and eome grains of volcanic rock Cased to 48
Medium to fine grained light gray sandstone and gray
shale including a few thin layers of brownish shale and
silty shale A trace of coal

Brownish sandy shale with a tew beds of light gray sand
stone and shale Considerably more coal Sample No 16

fro6364

Dark brown sandy shale some fragments almost black
Abundant lenses of coal Samples Nos 11 14 and 15
Gray sandy shale Makine less than t gallon of vater
per minute from this horizon

Weatherd mica granite with green ferro magnesians

END OF HOLE
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0 17

17 25

25 26

26 33

33 40

40 107

107 116

116 142
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LUG Of C P l iJRILL EuLL CD I c G it
l elly Crek School ea t side of building

120 ft aneroid

28 hFr 59 5 Hay 59 CLAIH GE 1 0 7

Boulder clay

Light hardpan

Silty sand and gravsl water bearing

Shale dark greenish a little greenstone grit

Shale dark gray trace of coal from 33 35

Graywacke illedium grained becoming coarser grained with
pebble beds towards 107 few shale streaks above
43 ft Medium hard harder below 51 ft Kostly derive
from green volcanic rocks One or two thin beds of
shale from 98 100 and 102 104 Making 1 2 gpm @ 98 ft

Graywacke soft dark gray medium to fine grained
Some shale beds a little grit Trace of coal between
114 and 116 Haking 2 gprn @ Ill 1 2 gprn @ 116

Arkosic sandstone medium to fine grained
light colored A few thin beds of shale
trace of coal Making 1 gpm @ 124 and 1

medium to

Occasional
gpm @ 142

END OF HOLE

NOTE

This hole began to flow about tive days after

completion
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0 15
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11 18 5
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LOG or DRILL I OLE R l CD 7

ortl of house on arko Place Lot 52601
182 f S 860E of C D 2

2 0 ft aneroid

11 y 59 15 l ay 59 CLAIH GE No 11

Tight boulder clay

Pebble conglo erate graywacke soft

EI D OF 6 CHeRI DRILL HOLE
STnRT OF li CGRIIW

Pebble conglomerate greenstone pebbles to 1 in a

mediu grained graywacke matrix

Graywacke coarse grained medium gray to greenish
gray with pebble beds 151 core recovery

Graywacke unconsolidated to poorly consolidated
No core recovery A thin coal seam at 36 ft

END OF HCLE
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Di

0 5

5 10

10 20

20 27

27 32

32 41

41 43 5

43 5 48

e 53 7

53 7 58 5

58 5 60

60 64

6 65 2

65 2 69

69 69 7
69 7 71

71 72 5

72 5 7

74 77

77 77 5

77 5 80 5

80 5 815

L03 OF DRILL OLE R 3 D 8

on o f t dde of Lot 5260 at so th end of orcl c

235 aneroid

20 i ay
0 26 gay 59 C LA HI GE No 11

Churn drilled to 20
tricone bit to 27 ft

Rotary drilled with 3 7 e

Cored with equipment frow 27

Boulders some silt
Boulder clay
Conglcmerats and graywacke coarse grained greenish

A above
Los core probably unconsolidated graywacke
Graywacke unconsolidated to slightly consolidated

medium to coarse grained gray green a few thin
pebb1 e beds

Graywacke we11 conso1idated medium to coarse grainec
gray green a few thin pebble beds
Graywacke like 32 41
G aywacke somewhat consolidated medium to coarse

grained gray green

Shale to silty shale dark gray
Shaly sandstone becoming coarser towards 60 dark gra
Graywacke medium to light gray medium grained fleck
of coal
Sandstone medium grained light to dark gray banded
very thin seams of coal aggregate thickness about 1 1
or less

Lost core Driller considers this material similar tc
69 69 7

Graywacke unconsolidated olive colored
Shale and silty shale fairly dark gray
Sandstone and sha1y sandstone light to dark gray
medium to fine grained flecks of coal

Shale soft dark brownish gray I

Shaly sandstone mottled dark greenishand inki h gr
Shale dark gray with flecks of coal

Sha1y sandstone medium to dark gray flecks of coal
Shale dark gray

End of shift May 25 59 sti drilling



0 Z

0 81 5 83 5

83 5 85 5

0 85 S 86 5

U 86 5 88

88 92

D
92 93

D 93 95

95 96

0 96 117

try 97 100

O
100 101 5

101 5 103 5

O 103 5 104 5

0 104 5 105

r 105 109 8fJ ll

D 109 8 110 5

0

0

0

Ut

0

Or
Q

Loq of Drill Hole R 3 CD 8 cont d

II
Dari arelshale

Flno qralned qreywaeke

Fine qrained sandstone many Yery thin seama of coal

Coarse qralned sandstone some coal

Coarse qrained unconsolidated to sliqhtly consolidated
sandstone

Medlum qrained sandstone a few seams of coal

Medi to dark rey shale

Fine to medl qrained sandstone cross bedded

Dark qrey shale a few flecks of coal

Medi qrained to coarse qralned vell consolidated san
s ton e

Dark qrey shale

Medl to liqht qrey thin bedded sandy ehale so e ooal
in fine streaks

Shaly sandstone

Hedium qrained sandstone coal fraqments

Arkose qrit yery coarse qralned medium to 11qht qrey

Medium qrey sandy shale

I
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LOG or DRILL HOLE CD 9 R 4

IilOCA T1 0111 0 15 N 5 93 It

ELEVATION 310 7

DATEI Nay 23 June 1 1959 CLAHh GE NO 55

Churn drilled to 53 ft Rotary drilled with
3 7 8 trioone bit to 115 ft and oored
115 ft to 135 ft N

0 7 Silty clay soft

7 16 Bould r clay

Sand gra el 1I0llle boulderSlllaking water tam lel 2 1116 5

25 301 Boulder clay

34 38 Coarlle water bearing grael sOllie lIand and bouldera
ery tight

38 U Boulders

42 50 Boulder clay tight

50 53 Arko e light oolored some IIhale

53 57t Arkose coarse grained gray

57 5 57 7 Reddish sandstone

57 7 61

61 65 5

65 5 68

Shale gray some sandy shale

Arkolle coarse grained graY1reddish frolll 61i 62

Shale aandy ahale gray

68 69

69 75 5

Arkose thin len of ooal

Shale qray

75 5 77 5 Arkose qray coal lOIn at 76

77
5 79

79 79 5

I

Shale gray aandy shale

Arko ahaly aandston brownish considerable ooal

711 5 113 Sandy shal haly sand tone qray thin bedd d
thin len of Goal at 113

1135 85 5 Shale browni h

115 5 811 Arko qray diu to Goarse grain d

Shal andy hal arkos browni h811 90 5
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90 5 93

i3 96

96 l7

97 135

2

LOQ of Drill Holo CD 9 R fl cont d

Shale some arkose Pink color at 90 5

Arkos

Shale

Granite

END OF HOLE
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6 28

28 32

32 36

36 40

40 50

50 52

ill
52 55

55 58

0
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58 61 8

61 8 63 1

63 1 64 6

64 6 65 5

65 5 68 7

68 7 69 7

69 7 73 5

75 5 88 8

D 88 8 92

o
n
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LOG OF DRILL 11lJLE CD IU Po b

2t2 p J t Z 3 E
305 5

Ju e 6 10 1959

ChLr drilled to

Hi tlr eql i pnen t

CL l GE 10 56

58 feet a d core drilled
fro 58 feet to 92 feet

Topsoil and gravel brown s ndy

Boulder clay 50ft gray

50ulder clay tight blue gray

Boulders boulder clay

Sand water bearing

Boulder clay very tight

Coarse gravel loose silty making water

Gravel tight silty

Sandstone arkosic 50ft light colored

Arkosic sandstone and pebble conglomerate friable
coarse grained feldspars weathered light gray
Fragments of brown bed at 60 feet

Shale soft medium graY traces of coal

Arkosic sandstone very coarse grained to coarse grain
medium to light gray weathered feldspars

Shale medium to dark gray flecks of coal

Arkose med to light gray becoming coa ser towards
68 7 with pebble beds thin shale beds near 65 5 A

little coal small lenses vicinity 67 feet up to 8
thick with pyrite

Lost core probably friable arkose

I
Brown bed Shay to sandy dark brown to black with
abundant th1n coal seams mostly 1 64 or less

Sample 10 1 to 10 8

Arkose coarse grained to very coarse grained with
some pebble beds 2 shale at 76 0 and 79 5 ight
gray feldspars weathered a little s attered pyrite

Granite medium to light greenish gray weathered
feldspars green ferro magnesians

END OF HOLE
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3 50

50 55

UJii
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4 5 70 5

70 5 72 2

72 2 75 3

75 3 83

8 3 8 5

85 89 4

89 4 9 7

96 7 101

LO OF DRILL HOLE CD ll R 7

jJ1t85 I 1 20 E
311 S
June 9 13 1959 CLhIH GE No 56

Churn drill d to 56 5 feet and core drilled with
C equip ent from 56 5 feet to 101 feet

Silty sand and gravel loose

Boulder clay soft gray

Boulder clay tight

Gravel tight water bearing

Boulder olay soft

Sand and gravel loose water bearing

Sandstone arkosic with some granite weathered

Granite with weath ed feldspars same as basement

unconsolidated sand probably basal part of drift

Shale soft may include some drift

Arkose very coarse grained light gray

Shale and silty shale becoming sandy towards 75 3 mee

gray lenses of coal towards base one lens 1 8 thick

Arkose very coarse grained with grit med to light gr

Brown bed dark browr to black shaly to sandy coarser

at base Sample 1 0 11 1 to 11 6

Sandstone med grained brownish at 85 becoming
white at 86 a fairly clean hard quartz sand tone

Arkose coarse grained to very ooarse grained grit
pebble conglomerate Some pyrite at 90 feet

Granite typical light grayish green with weathered
feldspars F

i

END OF HOLE
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0 D TE

iftj

D
0 4

4 26

0 26 35

0 35 44

4 4 46

n 46 50

0
50 53

53 56

O 56 61

0 61 62

l1 1 62 62 3

n 62 3 64

0
64 64 8

64 8 65 9

0
65 9 78 5

0
78 5 80

O 80 86

0 86 87 8

0 87 8 92 4

o
n92 4 99 7

LUG Of DRILL HOLE CD 12 Re8 10 44 1 0 27 E

313 0

June 11 18 1959

Churn drilled to

equipment from

CL I1 GE No 55

56 feet and core drilled with
56 feet to 144 feet

Silty clay brown

Eoulder clay gray

Gravel coarse tight silty with lenses of clay
some water

Clay tight with layers of silty sand

Clay black organic

Boulder clay tight

Tight boulder clay brown

Sandstone arkosic soft light colored with thin
beds of shale

Overburden in part Clay

Shale soft medium to dark gray

Sandy shale poorly consolidated

Shale silty shale dark gray

Arkose med to coarse grained med
some shaly sandstone

to dark
gray

Shale dark gray to slightly brownish a few thin
lenses of coal

Shale and sandy shale medium to dark gray rather
soft

Arkose very coarse grained light gray

Shale med to dark gray locally somewhat brownish
or greenish Becoming a little sandy near 86 feet

Arkose fine grained med to light greenish gray
Traces of coal near 87

Arkose coarse grained to very coarse grained Med
to light gray 2 shale at 89 5 feet

Shale med to dark gray brownish and greenish gray
Sandy beds at 93 and 94 feet
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LOG OF DRILL HOLE CD R 81 m d d
Arlose med to very coase grained grit ed to

light gray with thin sr eara 0 red iron oxide

Pebble bedslat 105 5 108 5 111 112 114 115 117

Shale sandy shale

Arkose grit with pebble beds med to light gray

Sore greenish and brownish pebbles

Conglomerate quite large boulders 2 towards

139 Includes weathered granite boulders

Granite typical Feathered

n D OF HOLE
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0 18

18 20

20 43

43 47

47 49 1

49 1 49 5

9 5 50 1
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50 1 51

51 2 51 9

51 9 53 1

53 1 55

55 57 3

57 3 58 8

58 8 59 9

59 9 62 0

62 0 67 1

67 1 71 5

71 5 74 5

LOS OF DRILL HOLE CD lS IR 9

lIDS N 9 1 W
307 0

June 1 24 1959 CLAni G E Ii o 55

Churn drilled to 47 feet and core drilled with
II equipment from 47 feet to 74 5 teet

Sandy clay soft brown

Silty clay making sooe water

boulder clay

Arkosic sandstone soft light colored with streaks of s

Shale silty shale med gray

Sandy shale med gray

hrkose coarse grained ye lowish with streaks of red
iron oxide conspicuous mica flakes

Shale med to dark gray thin bedded with bedding almos
at right angles to core axis

Arkoslc sandstone fine grained med to dark gray thin
bedded at right angles tc the core

Shale dark gray becoming sandy towards 53 1 Flecks 0

coalll 21 coalJ

Arkosic sandstone coarse grained to very coarse grained
medium to light gray

Arkosic sandstone EmIxx2x xKiK2mXXmxXIx xEmKxxI snaly
sandstone dark gray Bedding at right angles to oore
traces of coal

Shale and sandy shale dark gray

Arkose med grained med to light gray

Shale and sandy shale med to dark ray flecks of coal

Brown bed shaly to sandy Samples 13 5 to l3Ql
Approx l foot lost core

Clayey arkose med to coarse grained Bedding very
indistinct Gradational contacts

Granite soft med to light gray weathered

EUD OF HOLE
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le 31

31 48

48 78

78 85

85 90

90 9

94 96 4

96 4 97 8

97
8 107 4

107 4 113 8

113 8 119

119 126 6

126 6 126 8

126 8 127 8

127 8 129 1

129 1 130

130 140

140 141 4

LOG OF nILL liliLE CD 14 IP 10 MI
1 06 S 3 02 E

318 1

June 18 to July 6 1959 CLAIM GE No 56

Sandy topsoil

Boulder clay brown

Silty gravel tight

Boulder clay tight

Gravel m d coarse with lenses of silt and finesand Xaking a considerable amount of water

Boulder clay tight with large boulders
Arkosic sandstone soft light colored with streaksof shale

CIa sand sandstone pebbles etc DRIFT

Clay silty and sandy cla med gray traces ofcoal lia be drift largely or in partClayey arkose med to dark gray

Clay some sandy and silty clay med gray lightbrownish gray from 105 106 Occasional traces of coal
Arkose and grit med
coarser towards base
coal

to very coarse grained beccminMed to light gray traces df

Shale grading into sandy shale from 117 119 med todark gray traces of coal

Arkose and grit very coarse grained some bedsstained reddish or pinkish by iron oxide

Shale med gray

Graywacke med to fine grained med to dark grayBed has an 80 dip

Arkosic grit pinkish

Graywacke med to fine grained

Arkose very coarse grained grit pebble beds at134 5 135 138 139 5 0 1 of very dark shale at130 8

Shale mottled brownish and greenish gray
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141 4 159

159 165 5

165 5 171

LOG OF DRILL EOLr CD 14 P IOJ ccntin cd

Grit and pebble ccnglomerate
ed to fine grained graywacke

156 156 3

Shale 149 H9 5
155 155 8

Conglomerate coarse brown green Very si ilarto basal conglomerate in CD 3 RC2

Granite green ferromagnesians weathered
feldspars typical

END OF HOLE

NOTE This hole was churn drilled to 90 feetaridcore drilled with II equipment to 171 feet

e
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0

0

0

0 54

54 64

64 70

70 78

7883

83103 5

103 5 104

104 105

105 108

108110

110 113
113115

115 116

116 117

117 118

118 120

120 128 7

128 7 131

131 134

LOG OF DHILL HOLE CD 15 R 11t j
5 56 S 11 26 E

320 0

July 1 11 1959 CLAIM GE No 54

Chur drilled to 88 feet and core drilled vith
N eQuipment from 88 feet to IJ4 feet

Overburden

Slightly con olidated sand and gravel
Ked to coarse brown sand clean and uniform
vater bearing
Silt sand and gravel
Blue silty clay hardpan

Sand silt and clay vith larse chunks of the
sandstone shale bedrock formation

Shale darK gray

Shaly sandstone dark gray

Shale and sandy ehcle dark gray

Arkose ooarse grained to very coarse grained
slightly brown and greenish beds

Shale to silty shale dark gray traoe of ooal

Arkose med grained ed to light gray trace
of coal

Unconsolidated sand

Arkose med to fine
trace of coal

med grained med gray

grained med to dark gray
I

Shale and silty shale med to dark gray

Arkose light gray med grained hard
d

Shale sandy shale anp shaly sandstone med to
dark gray

Shale dark gray trace of coal i

Shale med to dark brown
T

END OF HOLE

Hole abandoned due to oaving at 103
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0 11

11 43

4358

58 75

75 83

83 86
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D 1

0
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86 90

90 106

106 115

115 120

120 128

128 130

130 143

14 152

152 154

154 162

162 1680
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LOG OF CHURN DRILL HOLE CD 16

I

eJl
8 32 E 2 26 B

319 0

July 8 17 1959 CLAIM GE No 54

Churn drilled throughout

Boulder cley sandy clay A little silty gravel
at surface

Sandy gravel well compacted

Silty sand and gravel
Tight boulder clay some water bearing sand bemov 60 f

Sand and gravel water bearing Some clay below 80 it

Arkosic sandstone From 83 to 90 plus feet may be

a large chunk of bedrock in the glacial drift

Shale with thin beds of sandstone

Shale dark gray This may be base of overburden

Shale shaly sandstone

Sandstone fine grained with silt and shale

Arkosic sandstone coarse with coal lenses

Shale ray

Shale brownish with some thin lenses of coal

Pebble conglomerate sandstone reddish shale binder

Sandstone fine grained reddish

Pebble conglomerate some arkose light colored

Arkosic sandstone Granite at 168

END OF HOLE
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LOG OP DRILL HOLE CD l dLOCATION Lot 5260 on West Side of Lang Creek about O ft
E of 12 Post of H C GE 110ELEVATION I

DATEI
July 20th 23rd 1958 CLAIM GX NO 31 Prao10
Churn drilled throughouto

o

o
0v
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0 9
Fine brown sand

9 20

2o i 3

Blue sandy ClllY

33 34

34 54

54 56

56 10

Hed to fine grllined water bearing sllnd
COllrse gravel

Light hardplln
Shllle medi grllY

10 82

Arkosio sandstone fine grllined becoming COllrser
towllrds 70 ft

82 106

GrllYWlleke llrkose contllining a conspicuous amount
of greenston grains

ft

o

D

o

Granite COnsiderllble mica

END OF HOLE
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I

LOCATION I 091 N 6 96 V

ELEVATIONs 309 2

DATE I August 19 21 1959 CLAIM I GE No 55

0 14

1433

3343

4347

47 52

Clay light gray

Boulder clay
Arkose with thin bed6 or shale

Brownish shale arkose coal lenses

Grayvacke conspicuous mica tlakes Hole 16

losing vater

END OF HOLE

BUfllle 1 0 FoetLGe f ee

18 4344 43 44 Trace
18 44 45 44 45 Trace

18 4546 45 46 Trace

18 46 47 46 47 0 005
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LOCATIONS
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DATE I

0 96 N 907v

Ol O

August 22 27 1959 CLAIM I GE lio 55

0 5

5 11

11 16

1824

24 26

26 28

2839

9 45

45 51

51 54

54 57

8284

Clay and topsoil
Hard sandy cla
Boulder clay
Coarse water bearing sand

Tight hard clay

Water bearing sand

Boulder clay

Arkose a tew specks ot cOal

Shale gray

Shale brown with coal lenses

Shale browniSh with thin beds of arkose and
lenses 01 coal

Arkose gray Coal slough in part
Shale reddish brown with thin beds ot arkose coal

Arkose with lenses of coal

Shale grayish Drown with some coal lenses

Shale brown thin lenses of arkose coal

Arkose thin beds of shale some coal

Graywacke abundant mica flakeS Verylittle ooal

slough
Granite Boft weathered

l
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57 59

59 64

64 70

70 74

74 76

76 78

7882

END OF HOLE

SAlllLE BO FOOTAGE Ge SAlULE Bo FOOTAGE ae

19 6667 6667 Trace 19 72 7 12 7 Inc
19 67 68 67 68 frace 19 7374 7574 0 007
19 6869 6869 0 005 19 7475 74 75 0 012

19 69 70 69 70 0 005 19 7576 7576 0 007
19 7071 7071 trace 19 7677 76 77 0 007
19 71 72 71 72 trace
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August 28 Sept 2 1959 CLAms GE ro 55

0 5

5 9

9 27

27 29

29 50

50 54

54 71

71 75

75 87

Yelloy clay

Blue clay

Tight boulder clay
tater bearing sand

Boulder clay
Pickieb sar dstone arkose a little brownish
shale traces of coal

Arkose gray a little shale Trace of coal

Graywacke Hole made t gpm of water at 72 feet

Granite Boft weathered

END OF HOLE

SANPLE No FOOTAGE f Ge

20 5355 5355 Trace
20 5557 5557 Trace
20 57 59 57 59 Trace
20 59 61 59 61 Trace
20 61 6 61 6j 0 005
2Of6365 6365 Traoe
20 6567 6567 Trace
20 67 69 67 69 0 005
20 69 71 69 71 0 006
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8t99 V104 8

309 7

September 28 1959 CLAIMs GE No 55

0 2

2 28

28 3

350

5052

52 5J
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Churn drilled throughout

Road bed

Boulder clay
Sand medium coarse vater bearing

Tight sand and gravel with boulders Role tloo1 ng
about 5 6 allona per minute at the oollar

Tight boulder clay
Sand and boulders

END OF HOLE
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0 12

12 27

27 32

LOG OF C URI DRILL HOLE CD 22

1 04 S 7 97 v

304 9

September 10 15 1959 CLAIMI GE No 55

Soft boulder clay s11t olay
Tight boulder clay
TiGht sand and ravel with boulders Hole
floving about 5 6 g p m at the collar

END OF HOLE
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LOCATlOIiI

ELEVATION

DATEs

0 2

2 10

10 20

20 4

34 38

fzig
76

76 87

67 122

122 129

LOG OF CHURl DRILL HOLE CD 23

I
JI

1 18 S 10 94 V

314

September 16 26 1959 CLAIM Nos GE 55

Boulder clay
Light brown cla a fev boulders

Hardpan gray clayey
Boulder clay

Bandy hardpan
Coarse tight water bearing gravel Water flowing
over top of casing

Light sandy hardpan
Arkose grit pebble conglomerate Some gray to
brown shale especially below 100 ft A tew thin
coal lenses trom 11 to 117 feet

Granite soft weathered

END OF HOLE
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LOCATIONs
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DATE

05 B 16 1 E

269 8

September 26 29 1959 CLAIKs GE No 54

O l

1316

18 36

Sandy clay
Arkoc e light gray with a fev thir re1dish strsEu a

Shaly sandstone shale brownish with thin lenses
ot coal

Arkose shale very red

Arkose and grit a few thin be s of shale a little
coal

6 9

39 49

49 56

56 60

60 70

70 72

72 76

Shale with bede of arkose e little coal
Arkose grit some hat reddish

Red arkose and grit
Arkose

Granite soft weathered

END OF HOLE
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SAMPJE No FOOTAGE Ge

24 26 27 26 27 Trace
24 27 28 27 28 Trace
24 2829 28 29 Traoe
24 29 0 29 30 race
24 031 3031 0 005
24 31 32 31 32 Trace
24132 2 33 Trace
24 34 3334 0 004
24 34 5 5 Trace
24 537 3537 Trace

2437 38 37 8 0 004 i

24 60 62 6062 0 007
24 62 64 62 64 Trace
24 6466 6466 0 005
24 6668 66 68 0 007
24 6870 6870 Irace

24 6064 6064 0 008 J Vater containing reddish
24 6470 6470 Trace material in suspension
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xz DESCRIPTIONJ fuV jl cr
U 0 so J

0 0

II QQ
BROWN OXIDIZED TILL a BOULDERS

c I

I

j
c 4 BOULDER

BLUE SANDY CLAY

2 c I BOULDER

rt
UJ

x
309 IV
f PEBBLE I TO 2 WATER

COARSE SAND a WATER

0
000 CONGLOMERATES

PURPLE GREY SHALE a COAL SEAM
5 WHITE KAOUN
a GREY CLAY I SHALE
0 0

T ARKOSIC SANDSTONE
I

CLEAN SAND a BROKEN ROCK WATER
a
rE ARKOSIC SANDSTONE

UJ
DIRTY WHITE CLAY

UJ
ARKOSIC SANDSTONE CLAY ALTERNATE

i HARD TO DRI LL

50 END OF HO LE 183

75

51

89

l

IIQ

FARGO RESOURCES LTO ELEVATION 1404 m HOLE

LANG BAY PROJECT NOVEMBER 1987
87 33
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U 0

EO
J

0 0

00
0 OXIDIZED TILL a BOULDERS
r

2

fJ GREY SAND
1

2S
I

0
LLI

I

l 35
0 l

J

BLUE SANDY CLAY

49 we
BROWN BEDS COAL SEAM

C GREY a BROWN SHALES

RED SHALES

GREY SHA S

LT GREY TO BEIGE SHALE

6
RED BROWN CLAY

GREY CLAY ISHALEi

I RED BROWN CLAY
BEIGE CLAY

RED BROWN CLAY

0 BEIGE CLAY
LLI 5
fl
0

TLLI
DEEP GREEN GREENGJ 89

tl

SANDSTONES CLAY0 aTo

ARKOSIC

T

HARD TO DRILL

END OF HOLE AT 296

I
I

IIQ

FARGO RESOURCES LTD ELEVATION 1364 m HOLE

LANG BAY PROJECT NOVEMBER 1987
87 34
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1 INTRODUCTION

In the period September 10 to September 19 1987 Foundex
Geophysics Inc carried out a seismic refraction investigation
for Fargo Resources Limited at their property at Lang Bay near

Powell River B C The investigation was carried out along seven

separate parallel lines on claims staked to cover the postulated
extent of a kaolin clay deposit in the area The purpose of the

survey was to determine the thickness and general composition of

oberburden soils overlying sedimentary beds and the overall
thickness of materials overlying the basement granitic bedrock

A site plan is presented in Figure 1 In total 22 000 6 7

km of seismic refraction survey work was carried out at the site

Foundex Geophysics Inc
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2 LOCATION AND ACCESS

The claim group lies 9 3 miles 15 kml southeast of the town

of Powell River B C and in close proximity to Lang Bay The

property is bounded by Lang Creek to the east and north by
Hammil Lake to the west and Malaspina Strait to the south

Highway 101 follows the coast from Saltery Bay to Powell

River and passes very near to the southern limit of the property

Zilinsky Road extends north and then west from Highway 101 to the

B C Hydro power line where a tote road gives access to the

exploration area

Foundex Geophysics inc
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3 HISTORY

Interest in the Lang Bay property dates from 1948 when a

spectrographic research study on the coals of British Columbia
discovered high values of germanium in the carbonaceous sandstone

material found in the sedimentary basin located

trenching and churn drilling program was carried out

Mines Ltd in 1958 and 1959

In 1977 the property was staked by Ultrabasic Minerals Ltd

who treated samples in a high temperature furnace These results
did not warrant further work and the claims were allowed to

lapse

there A

by Taiga

In 1981 the claims were acquired by Fargo Resources Limited

who carried out an extensive sampling program on the Kelly group

in 1981 and 1982 In 1986 a drill program was completed in the

Kelly claim group

In May 1987 Foundex Geophysics Inc carried out a 610 m

north south seismic refraction survey line on the Kelly 4 claim

Drillhole 87 7 was put down on the seismic line and extensively
sampled between 58 17 4 m and 132 39 6 m The samples were

analyzed at the University of British Columbia and proved to be a

kaolinitic clay with kaolin concentrations varying from 35 to

60

In September 1987 more extensive seismic refraction
and drilling programs were initiated in an area encompassed by
the access road to the east Kelly Creek to the west and the

power line to the south

Foundex Geophysics Inc
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4 GEOLOGY

The property is underlain by a basin of thin bedded Eocene

sedimentary rock composed of poorly to well consolidated shales

sandstones arkose and conglomerates The basin is surrounded

lJ

nJ

and underlain by granitic intrusives of the Coast Plutonic

complex of Jurassic Cretaceous age Glacial overburden covers

all of the claim area except along Lang Creek

The recent drilling program summarized in Drilling Report

on the Lang Bay Kaolin Prospect by C G Pilon November 1987

outlined the fOllowing

1
J

4 1 Overburden

The overall overburden thickness ranges from 50 15 m to

l
J

170 50 m A surficial layer composed of oxidized till

with numerous boulders is from 15 4 5 m to 25 7 5 m in

thickness This unit is underlain by a glacial deposit of

J

l

grey sand blue clay clayey sand and coarse grey washed sand

which is usually saturated

4 2 Brown Beds Formation

The Brown Beds Formation is formed by a succession of thin

bedded shales sandstones clays and conglomerates Coal

l
J

cuttings and organic fragments are present in shale clay

I
d

horizons The dip trend is south westerly with a dip angle

of up to 20

J
l
J

Foundex Geophysics Inc
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4 3 Kaolin and Arkosic Formation

The formation encompasses feldspar alteration of the

granitic rock in situ arkosic sandstones interbedded with

kaolinitic clay kaolin residual of primary deposit found

above the arkosic sandstones and kaolinitic clays of

secondary origin in the upper part of the formation

Secondary kaolinitic clays are also found on the Brown Beds

Formation

I The kaolin deposit

oriented south east

trend is along a structural feature

to north west and trending through

87 30 and 87 33 Figure 2 The1 drillholes 87 9 87 20

J

l
J

thicknesses and whiteness of the kaolin found along this

line suggests weathering of the underlying granitic rock by

hydrothermal processes

l
The Arkosic Formation lies above the granitic bedrock with

an average thickness of 47 5 14 5 m

l
J

J

vt Foundex Geophysics Inc
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5 THE SEISMIC REFRACTION SURVEY METHOD

Equipment

The seismic refraction investigation was carried out using a

Geometries Model ES 1225 12 Channel signal enhancement

seismograph and Mark Products Ltd 14 Hz geophones A 1000
305 m cable was used for all seismic lines with geophone

spacings of either 50 15 2 m or 100 30 5 m Explosive

charges ranging from one to eight sticks of 75 Forcite

dynamite were detonated electrically using a Geometrics HVB

1 high voltage capacitor type blaster

Survey Procedure

For each spread the seismic cable was stretched out in a

straight line and the geophones implanted Six different
shot holes were then excavated one at either end of the

spread two intermediate locations within the line and one

off each end of the line for coverage of the basal layer
Shots were detonated individually and arrival times for each

geophone were automatically recorded in the seismograph
Hard copy records were made on electrically sensitive

recording film Data recorded during field surveying
operations was generally of good to excellent quality

Topographic surveying was carried out at the site by R J

Durling Associates of Powell River B C

Foundex Geophysics Inc
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6 SEISMIC REFRACTION DATA ANALYSIS

6 1 Interpretation

Interpreted geological conditions at the site indicate

r

1

shallow to deep basement overlain by up to five separate

layers In general the velocity contrast between

refractive layers was distinct however the contrast

between the Brown Beds Formation with the underlying Arkose

Formation and in some instances the overlying glacial
I

J
overburden was small requiring careful application of the

standard interpretive methods to arrive at final profiles

Interpreted boundaries between layers with different

velocities are indicated by dashed lines in the profiles

The basal dashed line in all cases represents the

l

interpreted competent granitic basement surface

l
J

6 2 Interpretive Methods

The interp etation of the seismic data was arrived at using

the method of differences technique This method utilizes

J

the time taken to travel to a geophone from shotpoints

located to either side of the geophone Using the total

time a small vertical time is computed which represents the

I
d

time taken to travel from the refractor up to the ground

surface This time is then mUltiplied by the velocity of

each overlying layer to obtain the thickness of each layer

at that point

i
Foundex Geophysics Inc
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6 3 Limitations

The interpreted depths to subsurface boundaries derived from
seismic refraction surveys are generally accepted as

accurate to within ten percent of the true depths to the
boundaries In some cases unusual geological conditions
may produce false or misleading seismic arrivals with the
result that computed depths to subsurface refractors may be

less accurate

nI
In this survey the large depths to bedrock in some areas

coupled with the thickness and high approximate 3000 m p s

velocity of the overlying layer resulted in incomplete two

way coverage of the basal granitic basement surface This

n

nw
difficUlty was partially overcome by picking of second

o

o

arrivals on seismic records which were interpreted as the

basement refractor and extrapolation of calculated basement

velocities into areas of incomplete coverage In addition
the small velocity contrast between the Brown Beds

Formation with the underlying Arkose Formation and in some

instances with the overlying glacial till overburden give
rise to partial definition of hidden layers which will

J

I result in some additional inaccuracies

l
Interpretation errors may be large in areas of thick nominal
3000 m p s velocity layer presence which is essentially to

the west and south With additional drillhole information

Foundex Geophysics Inc
I
I
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seismic refraction interpretation may require revision
order to better define layer boundaries and thicknesses

in

I

J
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7 GEOPHYSICAL RESULTS

General

Seismic refraction profiles at a natural scale of 1 2000 are

shown in Appendix A Seismic Line 1 was carried out in May
1987 but is included here for completeness

Overburden

The seismic refraction interpretation has identified three

distinct overburden velocities The thin surficial layer

ranging in velocity from 645 m p s to 1045 m p s has been

directly correlated with loose sand gravels and cobbles

cemented sands and gravels and loose wet silt and sand in

swampy areas This unit appreciably thickens at station

3 00W on Line 2 00N coincident with an interpreted fault

The second grouping ranges in velocity from 1210 m p s to

1600 m p s These velocities have been directly correlated

with dry loose clay sand and gravels and occasional

boulders These materials pinch out against higher or

lower velocity materials in the vicinity of inferred faults

located at 3 00W on Line 2 00N and 2 70W and 6 00W on Line

0 00

The third distinct group ranges in velocity from 1770 p s

to 2510 m p s and averages 2100 m p s Drillhole

intersections indicate these velocities represent glacial

Foundex Geophysics Inc
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till and sand and clay with some boulders Velocities

within this layer are high for overburden materials due

either to numerous boulder inclusions or saturated

conditions The 2440 m p s and 2510 m p s velocities

encountered at station 7 50W to 12 00W on Line 2 00N seem

anomaloUSly high and may indiate either shallow Brown Beds

Formation or extramely dense overburden

Intermediate Layers

There are two distinct velocity layers intermediate between

the interpreted overburden layers and the basement granitic

rock The upper thinner unit with velocities of 2320

m p s to 2670 m p s and average velocity of 2510 m p s has

been correlated with the Brown Beds Formation This unit

due to its depth of burial thickness and velocity behaves

in some instances as a hidden layer in that it is not

consistently detected throughout the survey area

The major intermediate layer has a velocity range of 2680

m p s to 3410 m p s and an average velocity of 3060 m p s

This unit which may contain some hidden Brown Beds

Formation at near surface has been sampled by limited

drilling and is correlated with the Arkose Formation This

layer thickens sUbstantially to the west and south reaching
a maximum interpreted thickness of 160 m on Line 6 005 The

composition of this layer to the west and south is believed

Foundex Geophysics Inc
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to be arkosic sandstones with or without a layer of more

competent overlying Brown Beds Formation At depth this

layer may also be composed in part of altered granitic rock

in situ

7 4 Basal Layer

The basal layer having velocities ranging from 4120 m p s

to 7925 m p s is interpreted as the competent granitic
bedrock surface Computed basement velocities indicate a

weak trend of higher velocities in areas of shallow overall

depths to basement to lower velocities in areas of greatest

interpreted depths to basement The basement surface dips

generally west and south although data from the east section

of Line 2 005 Line 4 005 and Line 10 005 indicate an

easterly dip to the bedrock surface There is a significant

drop in bedrock elevation between Lines 4 005 and 6 005

suggesting the presence of faulting between these lines

o

J
vt Foundex Geophysics Inc
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8 SUMMARY AND RECOMMENDATIONS

o

o

o

J

A total of 22 000 6705 m of seismic refraction work has
been completed on Fargo Resources Ltd s kaolin clay prospect at
Lang Bay near Powell River B C

The seismic work was able to identify distinct velocities for
overburden units the Brown Beds Formation Arkose Formation and
the basement granitic bedrock Faulting was detected by the
seismic refraction survey

The Brown Beds Formation due to its velocity thickness and
depth of burial is believed to be a hidden layer in the
interpretation of some profiles The granitic basement surface
dips generally to the west and south and is overlain in areas of
greatest thickness by the interpreted Arkose Formation which
is interpreted to be up to 160 m thick on Line 6 00S The depths
to bedrock and the thicknesses of the Arkose Formation in deep
areas is reliant in Some instanes on incomplete two way covetage
of the basal granitic surface and may be in error

Future work should consist of drilling and geophysical
surveying Priorities of the drilling program should be the

sampling of the thick Arkose Formation to the west and south of
the present detailed drilling area and an investigation of
bedrock depths especially the discrepancy between Lines 4 005 and
6 005

Given that primary kaolin contains significant magnetite and

I

D

J

J

1
I
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is associated with faulting high resolution magnetometer

surveying should be carried out Results of surveying on the

present grid should be evaluated to detemine if the technique is

effective in structural mapping and determining kaolin

concentrations

Resistivity surveying should be carried out on the present

grid to determine its effectiveness in delineating overburden

Brown Beds Formation kaolin and structural anomalies

Seismic refraction surveying is effective in mapping the

major geological units at the site and in identifying major
faults Future seismic refraction work should be carried out

with tighter geophone spacings and wider offset shooting This

will result in improved intermediate layer and basement

definition and a more thorough understanding of site geology

for

n

Foundex Geophysics Inc
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1 INTRODUCTION

During December of 1987 a program of dipole dipole apparent

resistivity surveying and proton precession magnetometer

surveying was undertaken on the Lang Bay Kaolin Prospect The

resistivity survey consisted of approximately ten ki10metres of

five separation coverage as well as four SChlumberger electrical

resistivity soundings The magnetometer survey was carried out

over approximately 10 5 kilometres of line with 12 5

metre station intervals

1

1
J

J

The objective of the resistivity surveys was to determine whether

sufficient resistivity contrasts existed to delineate the kaolin

bearing formation and within the scope of the limited program

layed out determine the extent and distribution of the Kaolin
The magnetometer survey had as its objective the detection of

structural features such as faulting which might have both

controlling and disruptive attributes with respect to the kaolin

bearing formation As well the possibility exists that direct

detection of the kaolin may be possible due to the high magnetite
content of the clay bearing formation given sufficient magnetic

susceptibility contrasts exist against the basement rocks and

other units

l
J Foundex Geophysics Inc
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2 LOCATION AND ACCESS

The claim group lies 9 3 miles 15 km southeast of the town

of Powell River B C and in close proximity to Lang Bay The

property is bounded by Lang Creek to the east and north by
Harnmil Lake to the west and Malaspina Strait to the south

Highway 101 follows the coast from Saltery Bay to Powell

River and passes very near to the southern limit of the property
Zilinsky Road extends north and then west from Highway 101 to the

B C Hydro power line where a tote road gives access to the

exploration area

l
J
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I
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3 GEOLOGY

The property is underlain by a basin of thin bedded Eocene

sedimentary rock composed of poorly to well consolidated shales

sandstones arkose and conglomerates The basin is surrounded

and underlain by granitic intrusives of the Coast Plutonic

complex of Jurassic Cretaceous age Glacial overburden covers

all of the claim area except along Lang Creek

The recent drilling program summarized in Drilling Report on

the Lang Bay Kaolin Prospect by C G Pilon November 1987

outlined the following

o

1

3 1 Overburden

The overall overburden thickness ranges from 50 15 m to

170 50 m A surficial layer composed of oxidized till

with numerous boulders is from 15 4 5 m to 25 7 5 m in

thickness This unit is underlain by a glacial deposit of

grey sand blue claY Clayey sand and coarse grey washed sand

which is usually saturated

1

3 2 Brown Beds Formation

The Brown Beds Formation is formed by a succession of thin

bedded shales sandstones clays and conglomerates Coal

cuttings and organic fragments are present in shale clay
horizons The dip trend is south westerly with a dip angle

o
of up to 20

1

J
Foundex Geophysics Inc
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3 3 Kaolin and Arkosic Formation

The formation encompasses feldspar alteration of the

granitic rock in situ arkosic sandstones interbedded with

kaolinitic clay kaolin residual of primary deposit found

above the arkosic sandstones and kaolinitic clays of

secondary origin in the upper part of the formation

Secondary kaolinitic clays are also found on the Brown Beds

Formation

o

D

o

J

The kaolin deposit trend as defined by the drilling program

is along a structural feature oriented south east to

north west The thicknesses and whiteness of the kaolin

found along this line suggests weathering of the underlying
granitic rock by hydrothermal processes

The Arkosic Formation lies above the granitic bedrock with

an average thickness of 47 5 14 5 m

I
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4 INSTRUMENTATION AND SURVEY PROCEDURE

Resistivity Surveys

The dipole dipole resistivity survey was undertaken using

an ABEM SAS 300B resistivity meter An a spacing of 25

metres was employed with Un values ranging from one to five

in the shallower basement areas and two through six in the

deeper south and west grid areas Porous pot electrodes

were used to sense potential information and self potential

data was recorded to monitor contact integrity

The SChlumberger soundings were undertaken using the 300B

resistivity meter The potential mn separation expansion

points were read twice to ensure accuracy Geometric Uk

factors were computed and results plotted ongoing with

survey operations in order to maintain data quality and

monitor for lateral inhomogeneity effects

Magnetometer Survey

The magnetometer survey was carried out using a Gem Systems

Lamontagne GSM 18 instrument A GSM 18 with extended memory

was used as a base station Operator demagnetization

precautions were observed and base station to roving

magnetometer synchronization was maintained to within one

second per day Diurnal variation removal was accomplished

using software internal to the GSM 18 and the resulting data

downloaded to field computer

Foundex Geophysics Inc
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5 DATA PROCESSING AND INTERPRETATION

5 1 Resistivity Surveys

The dipole dipole data was gridded utilizing an elliptical
window consistent with the On and a parameters and the

resulting gridded data assigned colours in a logarithmic

distribution This information is displayed in false colour

pseudo section format in Figures 6 9 It should be noted

that the vertical scale is exaggerated by a factor of two to

enhance the Clarity of vertical detail

The n 5 data was gridded in plan and plotted at a scale of

1 10000 in Figure 3 This provides an overview of the plan

distribution of apparent resistivities at this separation

At appropriate intervals apparent resistivity data was

selected and modelled using a digital linear filter method

forward case Ref 1 2 These data form partial soun ng

curves spanning a small interval of less than a decade

However the models provide a useful estimate of true

resistivities and a rough estimate of layer thicknesses

These data have been plotted on interpretation sections in

Figures 8 17 The data on lines 2 00N and O OON overlay

the detailed seismic interpretation for these lines Ref

3 Where the extent of the seismic lines permits the

north south apparent resistivity traverses intersect the

jL Foundex Geophysics Inc
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7

seismic lines at approximately 200 metre intervals These

data are plotted on the interpretation sections for

comparison with the apparent resistivity data The dashed

lines connecting the various velocity layers are for

correlation purposes only and do not form a detailed

estimate of horizon topography

n
J

Q

The Schlumberger resistivity sounding data and the

corresponding model curves are plotted in Figures 18 21

The locations of the soundings are noted in Figure 2 and the

derived models on Figures 9 14 and 16 The SChlumberger
sounding method requires little movement of the potential

pot electrodes during the course of the soundings as

compared to other methods As potential sensing is much

more subject to local resistivity effects as compared to the

current introduction points this method provides some

immunity against the presence of lateral inhomogeneities
In some areas of the property however strong lateral
resistivity contrasts are present and interference with the

sounding results is apparent

I
d

i

5 2 Magnetometer Survey

The diurnal corrected unfiltered magnetometer data is plotted

in stacked profile form in Figure 22 An overview of the

data at 1 10000 scale is provided in Figures 23 and 24

Figure 23 shows the data is gridded with a weighting ellipse
l
d

J
Foundex Geophysics Inc
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8

which reflects the 12 5 metre by 200 metre sampling of the

data Figure 24 conforms to the clearly established trends
ooriented at azimuth 330 and emphasizes features

possessing this strike
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o
nCJ

o
1
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6 0 DISCUSSION OF RESULTS

Resistivity Surveys

The apparent resistivity profile of line O OOW in Figure 6

shows the low apparent resistivities correlated with the

kaolin formation found in the O OON O OOW Discovery and

other nearby holes This pseudo section may be compared with

Figure 3 of C Pilon s report Ref 4 Schlumberger

sounding ES 1 illustrated in Figure 14 shows the

conductive properties of the clay A resistivity value of S

ohm m is fairly representative of the kaolin formation in

this area An additional contributing conductive source

could be well interconnected carboniferous material in the

Brown Beds Formation These layers however are generally
of low grade and thin and are often not present in the

strata A sounding generated from the dipole dipole data is

shown for comparison at station O SON

This strong resistivity low persists to grid north to

approximately 1 S0N where a transition into the high

apparent resistivities of SOO 800 ohm ro characteristic of

the basement rock is seen To the south of ES 1 the

seismic data Ref 3 shows an increase in overburden depths

as an increase in the 2000 m p s layer This is well

correlated with an increase in apparent resistivities

associated with a resistive glacial and or alluvial

Foundex Geophysics Inc

r 1t i u tov J



ru
10

o

o overburden A thinning of this resistive layer occurs near

4 005 again well correlated with the thinning of the 2000

m p s zone 5chlumberger sounding E5 2 at 3 675 shows the

presence of the conductive zone as does the n 5 separation

of the dipole dipole data Fig 6

o

o

o

o

o

A disruptive feature likely an east west fault between

4 005 and 6 005 is evidenced as a sharp change in bedrock

elevations in the seismic data This correlates with the

thickest accumulation of resistive material generally

thinning to the south The surface of the 3060 m p s zone

is relatively shallow on line 6 005 suggesting a resistive

component of the sedimentary formation may be present rather

than mere thickening of the glacial overburden At 8 005

the conductive zone is located at depth within the 3060

m p s velocity layer inferring the presence of the kaolin

formation

o

o

o

o

o

o

o

o

o

o

o

Line 2 00E shows a continuation of the conductive zone to

the east with the strongest conductive feature centred on

4 005 On Line 4 00E the conductive zone is very well

established at relatively shallow depths between stations

5 005 and 6 005 5chlumberger sounding E5 4 documents the

extremely conductive nature of the zone The modelling of

this zone provides a best fit with approximately 50 metres

of 1 6 ohm m material Line 6 00E provides a window

Foundex Geophysics Inc
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o

Q

J

l
J

on the southward extent of the conductive zone and shows

very precise line to line correlation with the south end of

4 00E

Line O OON Fig 4 shows the east west behaviour of the

formation near the Discovery hole and may be compared with

Figure 8 of C Pilon s report Ref 4 The apparent

resistivity profile shows the plunge of the zone under the

resistive glacial alluvial material to the west

Continuation of the zone to the east is strongly indicated

Schlumberger sounding ES 3 shows an erroneously low

overburden layer resistivity This is probably due to the

fact that the current array expands into very conductive

material as little as 125 metres from the sounding point

As well a number of offsets were noted characteristic of

the expanding array traversing fault zones However it is

feasible that the conductive material is present at depth

under this deep overburden area Thinning of the resistive

overburden to the west is observed well correlated with a

thinning of the 2500 m p s velocity layer Fig 9

1
Lines 2 00W and 4 00W show the presence of deeper resistive

overburden North of approximately 1 00N on 2 00W and

2 00N on 4 00W he strongly resistive feature is likely due

to resistive basement rocks The conductive zone is evident

at a number of points on these lines in the n 6 data Fig 6

l

1

l

l
4LFoundex Geophysics Inc
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12

Line 8 00W and Seismic Refraction Line 2 00N show the

presence of a well expressed conductive zone The most

easterly extreme of this zone was tested by drillhole 87 34

Ref 4 and a clay zone was intersected at depth

Some carboniferous material was also intersected in this

hole and may form a contributing conductive source

Magnetometer Survey

The proton precession magnetometer survey data is displayed

in Figures 22 23 and 24 The stacked profile map Fig 22

shows an abundance of shallow sourced high spatial frequency

variations These are believed to be due to the presence of

magnetic mineral rich rock fragments within the glacial

overburden In some areas the overburden materials are

quite coarse consisting of very large boulders This

contributes a geologic noise which remains under sampled

even at 12 5 metre intervals

At longer spatial wave lengths however a number of deeper

sourced features are evident The most pronounced feature

is a strong north westerly striking lineament separating

high magnetic susceptibility material to the northeasc from

low susceptibility to the southwest This break trends from

Foundex Geophysics Inc

J
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o
o

o

o

J

J

2 50N on 8 00W to 5 005 on 4 00E The trend is likely a

basement effect and may represent a fault zone The false

colour contour map Fig 24 best represents this trend It

may be noted that this trend is in turn offset by an

interpreted north south trending fault passing between O OOW

and 2 00W This north south inferred fault acts to terminate

a series of magnetic highs to the north Within the general

magnetic low the strike of individual lows continues to

display a 330
0

strike

The unbiased colour contour map Fig 23 best displays the

alignment of the magnetic high at the southern extent of

l

j
survey coverage

J

l

The kaolin zone in the area of present drilling shows a

rough correlation with a magnetic high however the

northwestern and southeastern anomalies appear to be

correlated with magnetic lows Thus it seems that the

magnetic activity is largely basement controlled The

general trend towards magnetic lows in the western area of

the grid may in part be due to a general increase in

basement depth

l

J

l

l
l

Foundex Geophysics Inc
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7 SUMMARY AND RECOMMENDATIONS

o

o

The dipole dipole resistivity survey method proved to be

effective in delineating conductive anomalies due to the strong

apparent resistivity contrasts between geological units on the

property In two areas these conductive features are correlated

with kaolin rich formation In addition the resistive

overburden and resistive basement rocks are distinguiShable in

the pseudo sections The Sch1umberger electrical resistivity

sounding method appears to be effective as a complementary tool

to the lateral search method except in areas where very large

lateral inhomogeneities exist
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The magnetometer survey was effective in delineating several

large scale effects such as faulting Some detail will be lost

however due to the near surface geologic noise prevalent in the

grid areao
nL

Further exploration work at the property should consist of

drilling and geophysical surveying Drilling should be

concentrated on the conductive anomalous areas identified by the

dipole dipole resistivity survey The resistivity data indicates

a conductive zone extending east from the detailed drilling area

located at stations O OOW to 2 00W on Line O OON A large target

area south of this zone is roughly bounded by grid lines 2 00S

9 00S and O OOE with an open extension further to the east
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The third

bounded to

west

target area is roughly centred on Line 2 00N

the east by Line 8 00W This zone is open

and

to

is

the

Future geophysical work should consist of 25 metre dipole dipole
resistivity surveying with n values of 1 to 6 in areas of

shallow overburden and 1 to 7 in areas of deeper overburden
This work should be supported by detailed resistivity soundings
at appropriate intervals Magnetometer work should be carried
out with station intervals of 12 5 metres in areas of shallow

overburden and 25 metres in areas of deeper overburden

Detailed seismic refraction work should be undertaken to

supplement the resistivity and magnetometer surveying Line

interval frequency should remain at 200 metres for dipole dipole
resistivity and magnetometer surveying with 400 metre line

intervals for seismic refraction surveying

for FOUNDEX GEOPHYSICS INC
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Clifford E Candy Senior Geophysicist

Russell A P Eng

Foundex Geophysics Inc
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0 FARGO RESOURCES LTD LANG 8AY PROPERTY

0
DIPOLE DIPOLE RESISTIVITY SURVEY

LINE n STAIION rho n STATION rho n STATION rho n STATION rho n STATION rho

0 200N 2 300 39 3 313 309 4 32S 342 5 338 626 6 350 137200N 2 325 400 3 33a 412 4 350 509 5 363 713 6 375 771200N 2 350 423 3 363 451 4 375 5a2 5 3a 629 6 400 1I0a

0
200N 2 375 451 3 3aa 52a 4 400 527 5 413 772 6 425 52a200N 2 400 594 3 413 63a 4 425 1143 5 43a 572 6 450 467200N 2 425 472 3 lJ 236 4 450 471 5 l63 421 6 475 269200N 2 450 6 6 3 l63 41l 4 475 339 5 4 1019 6 500 6070 200N 2 475 517 3 4aa 349 4 500 546 5 513 345 6 525 422200N 2 500 459 3 513 240 4 525 In 5 538 394 6 550 79200N 2 525 427 3 53a 330 4 550 396 5 563 107 6 575 100

0
200N 2 550 404 3 563 436 4 575 40 5 5aa 315 6 600 235200N 2 575 462 3 533 506 4 600 493 5 613 449 6 625 613200N 2 600 494 3 613 442 4 625 342 5 63 210 6 650 169200N 2 625 498 3 633 456 4 650 455 5 663 250 6 675 2J0 200N 2 650 602 3 663 662 4 675 505 5 633 34 6 700 193200N 2 675 716 3 633 666 4 700 430 5 713 233 6 725 2 5200N 2 700 615 3 713 593 4 725 352 5 733 322 6 750 1640 200N 2 725 517 3 733 406 4 750 369 5 763 210 6 775 153200N 2 750 575 3 763 513 4 775 292 5 733 197 6 800 106200N 2 775 549 3 733 279 4 800 123 5 H3 71 6 25 71

1
200N 2 300 425 3 313 202 4 325 96 5 33a 56 6 350 77200N 2 325 232 3 83a 124 4 850 64 5 863 43 6 375 29200N 2 350 207 3 363 94 4 375 57 5 8 3 53 6 900 71200N 2 375 179 3 833 35 4 900 55 5 913 46 6 925 150 200N 2 900 149 3 913 100 4 925 34 5 933 53 6 950 53200N 2 925 13a 3 933 112 4 950 73 5 963 l6 6 975 53200N 2 950 137 3 963 76 4 975 61 5 933 76 6 1000 34

l
200N 2 975 35 3 983 59 4 1000 49 5 1013 67 6 1025 34200N 2 1000 74 3 1013 33 4 1025 36 5 1033 110 6 1050 34200N 2 1025 153 3 1033 123 4 1050 131 5 1063 136 6 1075 34200N 2 1050 174 3 1063 106 4 1075 73 5 1033 32 6 1100 32
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DIPOLE DIPOLE RESISTIVITY SURVEY

J
LIIIE n STATION rho n STATION rho n STATION rho n STATION rho n ST A TION rho

OON 2 1150 189 3 1133 2n 4 1125 563 5 1113 333 6 1100 356OON 2 1125 240 3 1113 2S6 4 1100 394 5 1033 422 6 1075 372DON 2 1100 152 3 1088 197 4 1075 336 5 1063 46 6 1050 63OON 2 1075 221 3 1063 371 4 1050 301 5 1033 92 6 1025 29OON 2 1050 451 3 1033 466 4 1025 273 5 1013 462 6 LOaD 84DON 2 1025 437 3 1013 499 4 1000 190 5 n3 450 6 975 195OON 2 1000 449 3 93 396 4 975 134 5 963 693 6 950 106OON 2 975 393 3 963 233 4 950 141 5 933 143 6 925 158OON 2 950 337 3 938 273 4 925 94 5 913 176 6 900 53OON 2 925 376 3 913 292 4 900 245 5 33a 165 6 375 66J OON 2 900 404 3 833 259 4 875 160 5 863 115 6 850 233
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0 OON 2 875 560 3 863 299 4 850 153 5 a38 102 6 825 71OON 2 350 457 3 338 218 4 825 176 5 813 125 6 800 121OON 2 825 494 3 a13 236 4 800 198 5 78 185 6 775 211

0
OON Z aoo 100 J 788 292 775 2U s lbJ W 6 750 29OON 2 775 311 3 763 354 4 750 393 5 738 257 6 725 135OON 2 750 183 3 73a 578 I 725 217 5 713 155 6 700 198OON 2 725 810 3 713 438 4 700 262 5 68 191 6 675 462

0 OON 2 700 446 3 6 8 294 4 675 216 5 66 m 6 650 45OON 2 675 429 3 663 342 4 650 214 5 631 160 6 625 113OON 2 650 844 3 63 719 4 625 108 5 613 234 6 600 454

0
OON 2 625 592 3 613 461 4 600 246 5 588 430 6 575 214OON 2 600 526 3 5 306 4 575 479 5 563 561 6 550 140OON 2 575 506 3 563 419 4 550 443 5 538 247 6 525 238OON 2 550 543 3 53 259 4 525 121 5 513 313 6 500 264

D OON 2 525 479 3 513 448 4 500 391 5 II 229 6 475 201OON 2 500 375 3 4 357 4 475 110 5 463 327 6 450 203OON 2 475 662 3 463 541 4 450 530 5 43 36 6 425 267

l OON 2 ISO 494 3 43 453 4 425 360 5 413 221 6 loa 198OON 2 125 553 3 413 607 4 loa 396 5 388 109 6 375 512OON 2 loa 5 5 3 3 8 574 I 375 447 5 363 5 2 6 350 377OON 2 375 662 3 363 598 4 350 537 5 338 162 6 325 4750 OON 2 350 613 3 338 551 4 325 301 5 313 412 6 300 557OON 2 325 519 3 313 560 4 300 452 5 28 396 6 275 317OON 2 300 613 3 288 662 I 275 509 5 263 363 6 250 322
n OON 2 275 699 3 263 617 4 250 495 5 238 381 6 225 533II OON 2 250 564 3 23 462 I 225 584 5 213 247 6 200 52U

OON 2 225 421 3 213 306 4 200 301 5 188 264 6 175 132
OON 2 200 166 3 1 8 380 4 175 211 5 163 20a 6 150 21J OON 2 175 466 3 163 3 4 150 307 5 138 231 6 125 158OON 2 150 449 3 138 367 4 125 254 5 113 165 6 100 166OON 2 125 434 3 113 217 I 100 301 5 8 200 6 75 219

n OON 2 100 297 3 88 207 4 75 150 5 63 114 6 SO 161OON 2 75 327 3 63 195 4 50 14 5 3 175 6 25 1 7J

5 135 0 1 2
OON 2 50 218 3 38 126 I 25 145 13 6
OON 2 25 165 3 13 141 4 0 122 5 13 171 6 25 190

J OON 2 0 165 3 13 102 I 25 132 5 38 l7 6 50 153
OON 2 25 89 3 3 96 4 SO 110 5 63 114 6 75 129OON 2 SO 2 3 63 5 4 75 89 5 8 132 6 100 129

0
OON 2 75 103 3 97 4 100 112 5 113 130 6 125 124
OON 2 100 77 3 113 3 4 125 97 5 13 96 6 150 103OON 2 125 76 3 13 6 4 150 II 5 163 6 6 175 loaOON 2 150 62 3 163 57 4 175 5 5 18 106 6 200 140i
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l OIPOLE DIPOLE RESISTIVITY SURVEY

LINE n STATION rho n STATION rho n STATION rho n STATION rho n STATION rho

J 800U 2 100 297 3 3 8 271 4 375 271 5 363 162 6 350 124
OOU 2 375 534 3 363 524 I 350 396 5 33 272 6 325 143OOU 2 350 564 3 33 377 4 325 252 5 313 226 6 300 259OOU 2 325 142 3 313 237 4 300 23 5 2 196 6 275 230OOU 2 300 31 3 288 320 4 275 245 5 263 214 6 250 132OOU 2 275 509 3 263 130 4 250 liS 5 23 239 6 225 232

J
OOU 2 250 531 3 238 626 4 225 300 5 213 237 6 200 185
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0 800Y 2 225 949 3 213 394 4 200 414 5 188 482 6 175 187800Y 2 200 415 3 188 367 4 175 243 5 163 228 6 150 150800Y 2 175 487 3 163 437 4 150 m 5 138 m 6 125 156

0 800U Z liO 632 3 38 566 125 m 113 14 6 100 119800Y 2 125 635 3 113 447 4 100 253 5 88 143 6 75 145800Y 2 100 635 3 88 382 4 75 222 5 63 158 6 50 108800Y 2 75 526 3 63 318 4 50 245 5 38 135 6 25 840 800U 2 50 485 3 38 387 25 216 5 13 135 6 0 7L800U 2 25 645 3 13 37L 0 233 5 13 175 6 25 203800Y 2 0 451 3 13 290 4 25 170 5 38 82 6 50 11

0
800Y 2 25 339 3 38 210 4 50 155 5 63 211 6 75 235800U 2 50 86 3 63 209 75 138 5 88 68 6 100 7L800Y 2 75 305 3 88 241 4 100 138 5 113 87 6 125 48800Y 2 100 331 3 113 150 4 125 110 5 138 74 6 150 450 800Y 2 125 269 3 138 191 150 102 5 163 45 6 175 45800U 2 150 318 3 163 164 4 175 89 5 188 18 6 200 21800Y 2 175 346 3 188 122 4 200 75 5 213 40 6 225 13

0
800Y 2 200 159 3 213 80 4 225 50 5 238 40 6 250 87800Y 2 225 175 3 238 109 4 250 86 5 263 114 6 275 74800Y 2 250 289 3 263 204 4 275 284 5 288 148 6 300 16

0
800Y 2 275 393 3 288 428 4 300 192 5 313 145 6 325 61800Y 2 300 878 3 313 416 4 325 154 5 338 247 6 350 185800Y 2 325 681 3 338 685 4 350 437 5 363 335 6 375 182800U 2 350 566 3 363 06 4 375 398 5 388 201 6 400 127n
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0
OIPOLE DIPOLE RESISTIVITY SURVEY

LINE n STATION rho n STATION rho n STATION rho n STATION rho n STATION rho

r 600Y 2 450 619 3 438 406 4 425 299 5 413 226 6 400 509
J 600Y 2 425 677 3 413 480 4 400 297 5 388 246 6 375 259600Y 2 400 575 3 388 430 4 375 282 5 363 348 6 350 216600U 2 375 637 3 363 US 4 350 351 5 338 300 6 325 211
J 600Y 2 350 590 3 338 561 4 325 331 5 313 279 6 300 261600U 2 325 771 3 313 497 4 300 332 5 288 348 6 275 383600Y 2 300 598 3 288 409 4 275 356 5 263 368 6 250 343

0 600Y 2 275 423 3 263 480 4 250 397 5 238 327 6 225 335600Y 2 250 620 3 238 603 4 225 518 5 213 452 6 200 325600Y 2 225 664 3 213 615 4 200 548 5 188 404 6 175 293
l 600Y 2 200 677 3 188 650 4 175 480 5 163 358 6 150 259
J 600Y 2 175 620 3 163 539 4 150 419 5 138 336 6 125 311

600Y 2 150 598 3 138 521 4 125 423 5 113 331 6 100 240600Y 2 125 579 3 113 511 4 100 373 5 88 257 6 75 140600Y 2 100 656 3 88 515 I 75 362 5 63 237 6 50 143600Y 2 75 669 3 63 491 I 50 365 5 38 204 6 25 185600Y 2 50 615 3 38 439 4 25 261 5 13 228 6 0 113

l 600Y 2 25 705 3 13 431 I 0 469 5 13 201 6 25 208
600Y 2 0 652 3 lJ 675 I 25 123 5 38 218 6 50 140600Y 2 25 773 3 J 545 4 50 310 5 63 203 6 75 179600Y 2 50 765 3 63 442 I 75 307 5 88 246 6 100 222600Y 2 75 I 3 88 120 4 100 3J 5 113 176 6 125 193600Y 2 100 626 3 113 529 4 125 477 5 138 373 6 150 259
600Y 2 125 946 3 138 810 4 150 538 5 163 394 6 175 301

l 600Y 2 ISO 500 3 163 439 4 175 347 5 L88 269 6 200 193
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0 400U 2 25 509 3 13 529 4 0 446 5 13 356 6 25 654100U 2 0 622 3 13 566 4 25 464 5 38 427 6 50 406100U 2 25 750 3 33 667 I 50 540 5 63 455 6 75 335

0
OOW 2 50 596 J 6J 5JO 15 m 5 m b 00 HIQOU 2 75 696 3 38 539 4 100 396 5 113 379 6 125 317400U 2 100 594 3 113 562 4 125 102 5 13a 356 6 150 462100U 2 125 579 3 138 455 4 ISO 359 5 163 460 6 175 388

0 100U 2 150 501 3 163 277 4 175 468 5 188 496 6 200 607400U 2 175 493 3 188 546 4 200 528 5 213 627 6 225 581400U 2 200 573 3 213 537 1 225 622 5 238 792 6 250 396

0
400U 2 225 549 3 238 598 4 250 744 5 263 610 6 275 554400U 2 250 440 3 263 560 4 275 499 5 288 495 6 300 1029400U 2 275 476 3 288 03 4 300 650 5 313 495 6 325 818400U 2 300 528 3 313 504 4 325 707 5 338 549 6 350 530

0 400U 2 325 585 3 338 777 4 350 641 5 363 577 6 375 789400U 2 350 628 3 363 598 4 375 479 5 388 740 6 100 866
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OIPOLE OIPOLE RESISTIVITY SURVEY

0 LINE n STATION rho n STATION rho n STATION rho n STATION rho n STATION rho

0
200U 2 250 461 3 263 315 4 275 216 5 288 183 6 275 l21200Y 2 275 336 288 25 300 215 5 313 178 6 300 143200Y 2 300 342 3 313 302 4 325 261 5 331 195 6 325 124200U 2 325 312 3 331 339 4 350 272 5 363 229 6 350 1320 200Y 2 350 432 3 363 395 4 375 526 5 388 292 6 375 216200Y 2 375 425 3 311 372 4 400 350 5 413 204 6 400 291200Y 2 400 H9 3 413 369 4 425 302 5 4J 213 6 425 251

0
200Y 2 425 H9 3 431 417 4 450 277 5 463 239 6 450 129200Y 2 450 397 3 463 309 4 475 247 5 481 116 6 475 151200Y 2 475 ll5 3 lIl 352 4 500 21l 5 513 265 6 500 169200Y 2 500 343 3 513 309 4 525 271 5 531 239 6 525 2160 200Y 2 525 351 3 531 369 4 550 332 5 563 274 6 550 132200Y 2 550 330 3 563 337 4 575 309 5 518 217 6 575 261200Y 2 575 294 3 511 312 4 600 307 5 613 265 6 600 201

0
200Y 2 600 320 3 613 351 4 625 297 5 638 259 6 625 211200Y 2 625 300 3 631 261 650 217 5 663 25 6 650 161200Y 2 650 317 3 663 211 4 675 341 5 681 190 6 675 193200Y 2 675 355 3 688 317 4 700 223 5 713 190 6 700 3430 200Y 2 700 64 3 713 321 4 725 306 5 731 III 6 725 III200Y 2 725 316 3 731 3H 750 321 5 763 261 6 750 145200Y 2 750 397 3 763 07 4 775 349 5 788 241 6 775 115

0
200Y 2 775 641 3 788 519 4 100 HI 5 113 308 6 800 108200Y 2 100 29 3 813 366 825 220 5 838 214 6 125 290200Y 2 825 457 3 IJ 329 4 150 349 5 163 335 6 150 121200Y 2 850 343 3 163 355 875 222 5 818 162 6 875 2030 200Y 2 175 596 3 811 536 4 900 215 5 913 2ll 6 900 150200Y 2 900 319 3 913 324 4 925 281 5 931 277 6 925 240
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oou 1 163 88 2 175 352 3 188 302 200 192 5 213 1060 OOU 1 188 I 2 200 361 3 213 2 5 225 III 5 238 21OOU I 23 55 2 225 389 3 233 205 4 250 155 5 263 132OOU 1 238 61 2 250 289 3 263 210 275 171 5 m 1090 OOW 1 263 440 2 175 m 3 288 m 4 300 152 5 313 10OOU 1 288 413 2 300 333 3 313 234 4 325 162 5 333 110oou I 313 679 2 325 06 3 338 276 350 192 5 363 91

0
OOU 1 m 83 2 350 6 3 363 290 4 375 169 5 383 13OOU I 363 91 2 375 385 3 338 221 00 185 5 13 13OOU I 338 436 2 400 257 3 413 223 4 425 144 5 433 104OOU 1 413 311 2 425 399 3 38 207 4 50 230 5 63 1070 OOU I 08 366 2 50 287 3 63 215 475 137 5 488 102OOU 1 63 349 2 475 299 3 488 218 4 500 152 5 513 150OOU 1 88 485 2 500 378 3 513 279 4 525 298 5 538 254

0
OOU 1 513 3H 2 525 3 0 3 538 390 550 353 5 563 287OOU 1 538 329 2 550 89 3 563 385 4 575 333 5 588 298OOU 1 563 392 2 575 357 3 538 355 4 600 23 5 613 115OOU 1 588 415 2 600 O 3 613 385 4 625 287 5 633 1750 OOU I 613 520 2 625 470 3 633 06 650 283 5 663 366OOU 1 638 538 2 650 566 3 663 616 4 675 452 5 633 1047OOU I 663 378 2 675 293 3 688 356 700 319 5 713 226

n
oou 1 683 443 2 700 526 3 713 388 725 33 5 738 280OOU 1 713 680 2 725 5 0 3 738 447 4 750 366 5 763 315OOU I 733 501 2 750 3 9 3 763 267 4 775 353 5 788 249OOU I 763 539 2 775 38 3 788 349 800 306 5 813 2080 OOU 1 788 547 2 800 00 3 813 390 825 301 5 833 162OOU 1 813 523 2 325 449 3 338 361 850 192 5 363 193OOU I 338 481 2 850 3 863 270 4 875 283 5 888 158

0
OOU 1 863 396 2 875 283 3 888 317 900 161 5 913 2 1OOU I 888 302 2 900 385 3 913 209 4 925 241 5 938 143OOU I 913 585 2 925 320 3 938 352 950 226 5 963 160OOU I 938 08 2 950 560 3 963 338 975 217 5 988 1500 OOU I 963 99 2 975 380 3 988 30 1000 198 5 1013 153

FARGO RESOURCES LTO LANG BAY PROPERTY

OTPOLE OTPOLE RESISTIVTTY SURVEY

0
LINE n ST A liON rho n STA liON rho n STATION rho n STATION rho n STATION rho

200E 1 1063 384 2 1050 252 3 1038 328 1025 181 5 1013 190200E 1 1038 00 2 1025 322 3 1013 2 6 1000 253 5 988 2520 200E I 1013 90 2 1000 320 3 938 333 975 340 5 963 269200E 1 938 428 2 975 378 3 963 400 950 490 5 938 300200E 1 963 27 2 950 368 3 938 295 925 307 5 913 231200E I 938 6 2 925 417 3 913 340 900 261 5 888 252200E I 913 72 2 900 385 3 888 325 875 30 5 863 259200E 1 888 517 2 875 62 3 863 361 850 253 5 833 1 2200E I 863 556 2 850 47 3 838 337 825 181 5 813 186l 200E 1 838 707 2 825 89 3 813 265 800 272 5 788 213d 200E I 813 593 2 800 312 3 788 315 4 775 259 5 763 181200E I 788 60 2 775 525 3 763 66 750 782 5 738 297

0
200E 1 763 618 2 750 7 3 738 184 725 226 5 713 82200E I 738 25 2 725 321 3 713 268 700 155 5 688 109200E I 713 8 2 700 59 3 688 273 675 181 5 663 160200E 1 688 500 2 675 321 3 663 235 650 183 5 638 132J
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1 mTRODUCnON

In 1981 Fargo Resources Limited staked 11 mineral claims covering
some 300 hectares at Lang Bay near Powell River British Columbia These claims
cover a sedimentary basin which contains a large inferred resource of kaolin

Additionally the property is known to contain highly anomalous values of
germanium and gallium in some of the more carbonaceous horizons of the deposit

Fargo entered into a jOint venture agreement with Brenda Mines Ltd a

Noranda Group company in September 1987 Brenda can earn a 50 interest in the
Lang Bay property by providing 100 of the exploration costs through production
Further to this an extensive exploration program was initiated in September 1987
which continued until February 1988 Work completed during that time consisted of
the following

6 700 meters of seismic refraction survey
10 500 meters of magnetomer survey
11 000 meters of Dipole Dipole resistivity survey
4 Schlumberger electrical soundings
2 100 meters of reverse circulation drilling

Preliminary beneficiation tests have been undertaken at kaolin
laboratories in Cornwall U K and at Indiana University in the United States Thus
far these tests have been successful in producing a good fillergrade product for use

in the paper industry

1
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2 CLAIMS

Fargo Resources Limited 900 850 West Hastings Street Vancouver
B C V6C lEI is the registered holder of the following mineral claims at Lang Bay

Claim Name Record Number Number ofUnits Record Date
Trish 1 873 20 May 4 1993

Trish 2 874 20 May 4 1993

Kelly 1 875 4 May 4 1994

Kelly 2 889 20 May 8 1994

Kelly 3 876 6 May 4 1994

Kelly 4 877 20 May 4 1994

Kelly 5 890 10 May 8 1994

100

Zoie 1 1127 6 Dec 15 1988

Ryan 2 1688 2 Aug 20 1988

Ryan 3 1689 6 Aug 20 1988

14

Ryan 1 1687 4 Aug 20 1988

118

This report pertains to the Trish 1 2 and Kelly 1 5 mineral claims known
as the Kelly group

3 LOCATION

The claim group lies 15 km southeast of the town of Powell River
British COlumbia and centered on Lang Creek General physiographic boundaries
are Malaspina Strait between Lang Bay and Myrtle Point to the south Myrtle Creek
and Hammi Lake to the west and northwest Lang Creek to the north and Whittall
Creek to the east The approximate coordinates are 490 48 Nand 1240 25 W The

NTS map reference for the area is 92F 16W
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4 ACCESS

Highway 101 follows the coast from Saltery Bay to Powell River and
passes very near to the southern border of the Kelly claim group A good paved
secondary road connecting to Highway 101 between Lang Creek and Kelly Creel
extends north and then west where a tote road in useable condition gives access to
the area where the drilling was undertaken

5 CLIMATE TOPOGRAPHY AND LOCAL RESOURCES

The moderately undulating terrain has a maximum elevation of

approximately two hundred and fifty meters above sea level near the northeast
corner of the property The ground slopes gently to the southeast Lang Creek has
cut its valley about fifteen to thirty meters below the general level of the
surrounding area

The area is covered with a mixed second growth forest consisting mainly
of fir hemlock cedar and alder

The water supply is plentiful due to the many streams and creeks on the

property the main ones being centrally located Lang creek and Kelly creek both

flowing southeasterly and to the west Deighton Creek flowing southerly into
Malaspina strait

The climate is mild with an annual rainfall from 40 to 50 inches 100
125 mm and minimal snowfall in the winter

Dissecting the property in a northwest to southeast line is a high voltage
power line

5
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6 BlSTORY

In 1948 a spectrographic research study on the coals of British Columbia
discovered high values of germanium in the carbonaceous shales and sandstones
found in the Lang Creek area In 1957 the mineral rights to the area were acquired
by the now defunct Taiga Mines Ltd who carried out a bulldozer trenching and a
churn and diamond drilling program throughout 1958 and 1959

In 1981 the property was acquired by the current owner Fargo Resources
Limited who conducted a number of trenching and sampling programs between
August 1981 and April 1984 Work in 1985 consisted of research on methods of
recovering germanium from the arkosic sandstone formation

In 1986 1987 a drilling program of 9 holes was carried out for a more
detailed exploration of germanium bearing brown beds Tests on clay shale
horizons contained within the brown beds determined that they contain a high
quality kaolin

In May 1987 a hole drilled a distance of 1 Km to the northwest of the
previous area of sampling also contained kaolin indicating a potentially large
resource of this commodity at Lang Bay

Since May 1987 most of the work at Lang Bay has centered on

evaluating the property as a kaolin deposit It is envisaged that if a mine were to
ever come into production the primary product would be kaolin clay with
germanium and gallium being valuable by products

7 GEOLOGY

The Lang Bay prospect is contained within a small sedimentary basin on
the western edge of the Coast Plutonic Complex of British Columbia

6
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The geologlaal sequenae aonsists of basement granitoid roaks of the
Coast Plutonia Complex of Jurassia Cretaaeous age whiah are unaomformably
underlain by the Brown Beds Formation a cyclothemic sequence of carbonaceous
clays indurated mudstones siltstones shales sandstones aonglomerates and minor
lignitic coal lenses Palynomorphic studies suggest that these sediments are late
Cretaceous in age They are confined to a sedimentary basin approximately five
kilometres aaross whose depth has not been determined

The whole prospeat is covered by glacial till exaept along Lang Creek
where erosion has exposed a considerable part of the sequence over 1 6 kilo metres
of outcrop north of the British Columbia Hydro powerline

The Kaolin Clays

Two distinctly different kaolin alay types are recognised within the Lang
Bay prospect

1 A primary kaolin derived from previous insitu weathering of the

granitoid basement rocks

2 A secondary kaolin part of the cyclothemic sequence of the granitoid
basement roaks

Drilling carried out to date indicates that the primary kaolin is aonfined
to the margins of the sedimentary basin whereas the secondary kaolin is extensively
distributed throughout the basin interbedded with the aoarser lithologic units of the
cyclothemic sequence

8 WORK PROGRAM SEPTEMBER 1987 FEBRUARY 1988

Various geophysical methods were employed to see if they might be
successful in locating areas of the whiter primary kaolin in close proximity to the
surface Anomalies located by geophysics were then drilled in an attempt to
determine whether such a correlation could be made

7
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Seismic Refraction Survey

In September 1987 approximately 6 700 m 22 000 of seismic refraction

survey was carried out by Foundex Geophysics Inc over seven East West
oriented parallel lines between Lang Creek and Kelly Creek A 12

channel instrument was used with 30 m 100 spacing between
geophones The results are presented in their report dated October

1987 and attached hereto as Appendix B

While the seismic refraction could distinguish between the till and

secondary kaolin it was imposible to differentiate between the

secondary kaolin and primary kaolin Therefore it is not anticipated
that any further seismic refraction studies will be undertaken at Lang
Bay

Magnetometer and Electrical Resistivity Surveys

During December 1987 resistivity and magnetometer surveys were

carried out by Foundex Geophysics Inc of Vancouver The results

presented in their report dated December 1987 are attached hereto as

Appendix C

Approximately 10 5 km of line were surveyed at 12 5 m intervals using a

Gem Systems Lamontagne GSM 18 rowing magnetometer and a GSM 18
with extended memory as a base station

An ABEM SAS 300B resistivity meter was used to profile 11 km of line

by Dipole Dipole resistivity with a a spacing of 25 meters over 5

separations with n values ranging from 1 to 5 in shallower basement
areas and 2 to 6 in the deeper south west grid areas

Resistivity was successful in delineating areas of high kaolin content

close to surface however was not successful in distinguishing between
the secondary and primary kaolin

8
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The magnetometer was not able to distinguish between the secondary
and primary kaolins However it was successful in outlining areas where

unweathered basement rocks are close to surface If there does seem to
be a relationship between the depth to the unweathered basement and

the primary kaolin this method will be used to map the remainder of the

basin

8 3 Drillin

Two drilling programs were undertaken from September 27 November
11 1987 and from February 6 27 1988 Both programs were

conducted by Cora Lynn Drilling of Strathmore Alberta and consisted of
2100 meters of drilling in reversecirculation and core holes

This drilling has been successful in

delineating 11 million tonnes of material containing primary kaolin as

well as several tens of millions of tonnes of secondary kaolin

providing a better understanding of the geology at Lang Bay

determining that magnetometer surveys appear to be the best

geophysical tool for finding primary kaolin

Results of the two drill programs are detailed in the report by C Pilon in

Appendix A and by C Harvey of KRTA in Appendix E

9 TOPOGRAPHIC SURVEY

The topographic survey over the exploration area has been conducted by
R J Durling and Associates 4775 Joyce Avenue Powell River B C who established
a survey map and provided elevation profiles for the seismic lines

The drill holes were tied to the exploration grid and surveyed for their
elevations

9
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1D BENEFICATION TESTING

Over the past six months testwork has been undertaken at kaolin
laboratories in Cornwall England and Indiana University in the United States

Thus far this testwork has shown

that it is possible to upgrade all of the primary kaolins regardless of
raw brightness I S O to a brightness of between 72 and 78

the primary kaolin has suitable qualities to be used in both paper and
ceramic applications

that yields of the Lang Bay kaolin are substantially higher than

primary deposits located in the U K

11 CONCLUSIONS

Results of the exploration and testing program have been very positive
thus far During 1988 considerable process testwork will be carried out to assess
the optimal percent recovery from the primary kaolin to achieve the required
market specification Pending positive results from this testwork delineation
drilling will be performed with a view to taking the Lang Bay project to a full

feasibility study by early 1989

July 1988
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0 STATEMENT OF COST

0 Drilling
Western Hydro Air Drilling 164 737 42

0
Thiessen Equipment drill mud 985 00

165 722 42

0
Geophysical Survey

Foundex Geophysics Inc
Seismic Refraction Survey

D Field Program 14 821 44
Interpretation 10 208 98

Borehole Geophysical Investigation 6 364 68

D Resistivity Magnetometer Survey 16 600 00
Report Preparation Supplies 307 12

48 302 22

0 Geological Supervision
Christian Pilon fees expenses 15 929 08

0 Gordon R Hilchey fees expenses 11 204 63
Ragnar Bruaset fees expenses 4 013 00

31 146 71

0
Geological Consulting

0
Colin Harvey KRTA Limited 26 175 10
Kresho Galovich 1 126 08

27 301 18

0 Road Construction Permanent Access Road
Granet Lake Logging Ltd 23 287 50

0
Numan Enterprises Ltd 2 252 50

25 540 00

0 Land Survey
R J Durling Associates 12 188 28

D Beneficiation
F W Sutton 8 190 51

0
MacMillan Bloedel Research 2 802 50
Indiana University 559 83

11 552 84

D Accommodation Meals 10 554 56

0

0
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Salaries Wages
John Maithus
Bill Gardener

Other Supplies
E G Whalley Ltd core boxes
Western Concord Manufacturing sample bags
Shipping
Supplies Expenses
Safety Supplieso
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o

o

Line Cutting
Bill Chase Associates Ltd

Truck Rental

Air Fare
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5 392 45
718 18

6 110 63

3 264 55
1 163 24

914 53
280 30

151 80
5 774 42

4 237 14

2 514 06

263 00

TOTAL 351 207 46
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1 INTRODUCTION

Since 1981 Fargo Resources Limited is the hoider of a group of mineral

claims near Lang Bay British Columbia The claims cover a sedimentary
basin known to contain high values of gallium and germanium

Previous exploration programs on the property show presence of white kaolin

and kaolinitic clays

An expioration program of twenty five 25 reverse circulation rotary holes

and two 2 cored holes was completed on Kelly 2 and Kelly 4 claims

during the period from September 27 to November 11 1987

The purpose of this work was to test the continuity lateral extend and

grade of the white kaolin formation encountered by drill hole 87 7

Field work was supervised by Gordon R Hilchey P Eng until October 7th

and by the writer after this date

In September 1987 a seismic refraction survey was carried out over seven

7 parallel East West lines between Lang Creek and Kelly Creek

2 LOCATION

The claim group lies 15 km southeast of the town of Powell River B C

centered on Lang Creek General physiographic boundaries are Malespina
Strait between Lang Bay and Myrtle Point to the south Myrtle Creek and

Hammil Lake to the west and northwest Lang Creek to the north and

Whittall Creek to the east The approximate co ordinates are 490 48 N

1240 25 W The NTS map reference for the area is 92F 16W

3 ACCESS

Highway 101 follows the coast from Saltery Bay to Powell River and passes

very near the southern border of the Kelly claim group A good paved
secondary road connecting to Highway 101 between Lang Creek and Kelly
Creek extends north and then west where a tote road in fai rly good condition

gives access to the exploration area
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4 HISTORY

In 1948 a spectrographic research study on coals of British Columbia discoverea

high values of germanium in carbonaceous material found in the Lang Creek
area In 1957 the mineral rights to the area were acquired by the now

defunct Taiga Mines Ltd who carried out a bulldozer trenching and a churn
and diamond driiling program throughout 1958 and 1959

In 1981 the property was acquired by current owner Fargo Resources Limited
who have conducted a total of 11 trenching and sampling programs between

August 1981 and April 1984 The 1985 work consisted of research on methods

of recovering germanium for the arkosic sandstone formation

In 1986 1987 a driII ing program of 9 holes was carri ed out for a more

detaiied exploration of germanium bearing brown beds Tests on clay shale

horizons overlying the brown beds have shown that they contain high quality
kaolin A large hole orilling program supported by a seismic refraction was

recommended by G R Hilchey in his May 1 1987 report

On May 1887 Foundex Geophysics Inc carried out a limited seismic refraction

survey along one 610m north south trending line on the Kelly 4 claim

Hole No 87 7 was drilled on the seismic line by air reverse circulation and

sampled every 2 0 6m between 58 17 4m and132 39 6m The samples
were analysed at U B C and proven to be a kolinitic clay with a kaolin
concentration varying from 35 to 60

o
in September 1987 a seismic refraction survey was carried out by Foundex

Geophysics Inc on seven 7J parallel lines orientec East West spaced every
200m and covering an area limited by the access road to the east Kelly
Creek to the west and the power I ine to the south

n

o

o

o

J

On September 27 1987 a drilling program was initiated with the objective
of determining the extend of the kaolin aeposit encountered by hole 87 7

as well as obtaining some clays samples from the different formations for a

more complete anal ysis
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5 GEOLOGY

The property is underlain by a basin of thin bedded Eocene sedimentary
rocks composed of poorly to well consolidated shales sandstones arkose and

conglomerates The basin in surrounded and underlain by granitoid intrusives
of the Coast Plutonic Complex of the Jurassic Cretaceous age A glacial
overburden covers all of the claim area except along Lang Creek

o

o
o

o

The drilling program undertaken around the discovery hole 87 7 delineated
the following

5 1 Overburden

o

The overburden thickness encountered ranges between 50 15m with
hole 87 18 and 170 50m with hole 87 27 The superficial layer 15
4 5m to 25 7 5m thick is composed of oxidized till with numerous

boulders This is underlain by a glacial deposit of grey sand blue

clay clayey sand and a deposit of coarse grey washed sand usually
water saturated

o

o

A fai r amount of gravels and pebbles was present at the contact of

glacial overburden deposit with the underlaying brown beds formation

5 2 Brown Beds Formation

n
The formation contains dark brown horizons with germanium carrying
coal lenses locally called brown beds

l
I

The brown beds formation is formed by a succession of thin bedded
from 6 0 15m to 3D 9m thick shales sandstones clays and

conglomerates with colours ranging from black grey and purple grey
for shales grey beige white brown and red for clays to grey for
sandstones and conglomerates

l
1

J
Coal cuttings and organic fragments are present in brown beige and
black shale clay horizonsl

I
I

The dip trend is south westerly with a dip angie up to 200

J

J
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S 2 Kaolin and Arkosic Formation

A The formation encompasses the four consecutive phases of kaol in
formation

1 Feldspars alteration of the granitic rock in place the other

elements in the granitic structure remain undisturbed

2 Arkosic sandstones medium to coarse grained consisting of

reworked quartz and feldspar They are moderately to well

endurated interbedded with kaolinitic clay and their biotite
content increases with depth

3 Kaolin residual of primary deposit is found above the arkosic
sandstones generally of colour white to light grey

4 Kaolinitic clays of secondary deposit lay in the upper part
of the formation The colour is white light grey or beige
and the presence of sparses small rounded pebbles indicates
some type of water transport

Secondary kaolinitic clays are also found in the brown beds formation

o
1
c

The kaolin deposit trend is aiong a structural feature oriented South
East North West and trending through the drill holes 87 9 97 20
87 30 and 87 33 Fig 2 The maximum thickness and the whitest
kaolin found along this line of fracturation would suggest weathering
of the underlying granitoid rock by hydrothermal processes

The arkosic formation lays above the granitic bedrock with an average
thickness of 4S 13 Sm to SO 15m

6 1987 DRILLING PROGRAM

I
During the period between September 27 and November 11 1987 27 holes
were drilled totalling 4 912 1 473m j 1060 318m were sampled by air

circulation drilling through the clay formations The dry cuttings were

1
I
I

1
J

J

J



o
o

o
o
o
o

bagged on the 2 O 6m interval then later split and stored on the property
for further analysis The holes were drilled by Cora Lynn Drilling Strathmore
Alberta

The location of these holes is shown on Figure 2 and attached seismie survey
map

The drill logs of the holes are presented in Appendix A to this report

Drilling Program Phase

o

Total footage drilled 4912

From September 27 to October 6 the drilling crew was paid on a footage
basis

From Ocotober 7 to November 10 the crew was paid per hour

o
n
o

o
o
D

6 1 Drilling Production Day 8y Day

Sept 26 27 Mobi lization from Calgary
27 Stand by for parts
28 2 hours 45 drilled
29 12 hours 89 drilled

30 12 hours 144 drilled
Oct 1 12 hours 85 drilled

2 12 hours 157 drilled
3 12 hours 110 drilled

4 5 6 Stand by for parts and mud equipment

Total drilled on footage basis

Average hourly production

62 hours 630 drilled

10 16

D
During this period only one hole 87 9 has been drilled through the kaolin

formation with a maximum depth of 144 Six other holes have been started

and stopped in the overburden

o

o
o

Q
o

87 08 stopped at 134 in water sand

87 10 stopped at 85 lost Odex bit and 40 of casing
87 11 stopped at 157 hole got tight torque was up

87 12A stopped at 22 hole went crooked

87 128 stopped at 17 sand boulders

87 13 stopped at 110 gravel boulders



0

0 Drilling Production Day By Day Continued

D Oct 7 night day 20 hours 296 drilled

8 12 hours 126 drilled

0
9 10 hours 218 drilled

10 coring 11 hours 105 drilled

11 10t hours 112 drilled

D 12 11 hours 191 drilled

13 11 hours 180 drilled

D 14 9 hours 121 drilled

15 11t hours 165 drilled

D
16 3t hours 66 drilled

17 20 shut down

0
21 coring 12 hours 118 drilled

22 coring 11 hours 77 drilled

23 12t hours 154 drilled

0 24 10t hours 184 drilled

25 11 hours 137 drilled

0 26 12 hours 120 drilled

27 10 hours 171 drilled

D 28 11t hours 187 drilled

29 10 hours 163 drilled
nr 30 11 hours 148 drilled

0 31 shut down waiting for parts

Nov 1 2 3 shut down waiting for parts

0 4 7 hours 156 drilled

5 12 hours 218 drilled

0 6 8 hours 158 drilled

7 11 hours 113 drilled

D 8 10t hours 119 drilled

9 11 hours 183 drilled

0
10 9t hours 296 drilled

Total drilled on hourly basis 289 hours 4282 drilled

n Average houri y production 14 66

During this period a total of 21 holes has been drilled all of them to the

1 granitic bedrock

l
J
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6 2 Problems Encountered

Formation

The main drilling difficulties reside in drilling through the overburden

The overburden thickness has been found so far to be between 50

and 170

For the next part of the program the overburden thickness should be

between 150 and 200 according to the dip of the brown bed formations

o

The material encountered could be classified as follows

Oxidized till with large amounts of boulders 25

Sandy clay with gravel and pebbles
Sand often water saturated

Some boulders have been found down to 80

o
o

o

ori Iii ng Procedures

Overburden drilling with Odex bit and simultaneous casing
The process was very slow through the boulder formation due to the

use of a large odex bit versus hammer The 6 5 8 casing had to

be welded length after length in the way down and cut in the way

up

o
o

After the trial and errors the procedure followed was

1 Hammer drilling as far as possible usually stopped when encountering
a sand layer

rr 2 Mud drilling with a tricone bit through sand and water saturated

sand to the brown bed formation

o

o

l

3 Casing of hole to formation sealing sand and water

5 3 8 threaded casing

4 Conversion of rig to reverse circulation configuration
45mn to set up 45mn to set it back

I
J

5 Reverse circulation drilling to bedrock dry sampling

Depending on the overburden conditions steps 2 and 3 were excluded

1

J
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Lithology Correlation

Reverse circulation sampling every 21 does not allow accurate chron

ology of layers of thickness Inferior at 4 and no indication about

dip angle and direction of layers

6 3 Recommendations For Future Drilling

WI re I ine coring should be used for sampling the brown beds and

primary kaolin formations in each and every hole if after trial core

recovery is satisfactory

The procedure with wire line coring would be

1 Hammer drilling as far as possible
2 Mud drilling with tricone tripan bit should be tried and may

improve penetration rate in sand and clay with the added

advantage of price compared to tricone

3 Casing of hole to formation to seal water layers
4 Wire line coring with Christensen core barrel

Steps 2 and 3 couid be excluded depending of overburden

Wi re line coring is done with the rig In conventional configuration
The H hour spent in converting the rig to reverse circulation would

equivalent to the extra time of handling core barrels up and down

for about lOa of coring

Without a good core recovery drilling should go on with reverse

circulation and correlation from hole to hole should be done with

down hole logging electrical gamma ray and neutron probes

With an increase in cost of about l OOO day for logging equipment
and operator careful and well devised coring procedure will appear

to be a more economical solution

1

Drilling production the footage per hour average should be substantially
increased with deeper holes and larger clay formation as to be

expected for the second phase program the penetration rate in

clay formation is i to l per mn

I

J

i
I
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Footage price versus hourly rate

After having experienced both situations during Phase I of the program
it appears the hourly way is the most economical situation for all

parties involved

7 GEOPHYSICS PROGRAM

7 1 Seismic Refraction Survey

In September 1987 approximately 6 700m 22 000 of seismic refraction

survey was carried out by Foundex Geophysics Inc over seven East West

oriented parallel lines between Lang Creek and Kelly Creek A EG

and G Geometries 12 channels instrument was used with 30m 100

spacing between geophones The results are presented in their report
dated December 1987

The seismic work gives a good understanding of the basement configuration
and of the faulting invoived

Seismic results can still be improved upon thorough use of tighter geophones
spacing and grid profiling

7 2 Bore Hole Logging

o

o

o

Bore logging was carried out in ten 10 drill holes 87 8 9 10 14 15

17 18 20 and 87 21 by Foundex Geophysics with a Mount Sopris 1000 C

logger equipped with a gamma ray resistivity SP probe

Gamma ray readings were taken in all of the holes either through the

casing or through the drill pipe

Resistivity readings have only been possible in hole 87 14

n The main obstacles to resistivity readings
casing the overburden and the instability
formation as they usually started collaspsing
assure conductivity for the electrical probe

lay with th necessity of

of the holes through the

when filled with water too

d The absence of resistivity readings and reliable correlation to core

I

J

J
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samples prevented the logging to be used to its full extent for correlation

between hol es

The bore hole logging consequenty had been stopped on October 16

1987

The gamma logs and resistivity loop have been reproduced to scale

corresponding drill logs appended to this report

8 TOPOGRAPHIC SURVEY

The topographic survey over the exploration area has been conducted by
R J Durling and Associates 4775 Joyce Avenue Powell River B C who established

a survey map and provided elevation profiles for the seismic lines

The drill holes were tied to the exploration grid and surveyed for their eleva

tions

A copy of Plan For Seismic Survey is filed in Appendix B to this report

9 RECOMMENDATIONS FOR FURTHER WORK

Considerations

Due to the large economic interest of the white kaolin primary type of

kaolin deposits should be the main target of the next investigation

Other clays and shales encountered above the primary deposit have been

shown as containing kaolinite and could be exploited as a by product of

kaolin mining with possible uses as fire clays cf tests done at Clayburn
Refractories Ltd ball clays and alumina cement fabrication

The white kaolin deposit appears to be associated with some structural

fauiting therefore mapping of all structural anomalies should have priority

A fai r amount of magnetite is contained in primary kaolin U B C report
by Professor A C D Chaklader Investigation on Kaolin at the Lang Bay
deposit with 6 3 to 10 5 in weight for samples taken from hole 87 7

The total area covered by all the claims represents 32 sq kms 7 500

acres with only 1 sq km 240 acres surveyed by seismic refraction and
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08 sq km covered by drilling A general reconnaissance of the entire
property should allow the selection of possible target areas for subsequent
detailed work and a possible release of sterile claims

Objectives

Mapping of basement rock with structural changes fault systems and
magnetic anomalies by ground magnetic and seismic refraction surveys

Del ineation of contact between overburden and brown beds formation and
between brown beds formation and kaolin formation by electrical survey

Kaolin deposits configuration clay formations sampling by core and between
brown beds formation and kaolin formation by electrical survey

Kaolin deposit configuration clay formations sampling by core and reverse
circulation drilling

Program

1 Ground magnetic survey over Phase I area

along lines 2 00N O OON 2 00S 4 00S

line access road and old logging road

test and calibration survey
6 00S 8 00S 10 00S Base

2 Seismic refraction to complement Phase I program Seismic spreads with
24 geophones should be used with a spacing between geophones of 10m
30 Along line 4 00N 4 00S and it s east extension east extensions of

line O OON and 2 00S and Base line

3 Interpretation of geophysical results

4 Core drilling to follow the actual kaolin deposit trend eastward and on

other structural anomalies found by geophysics
i

J
5 If positive results are obtained with the test over Phase I area Ground

Magnetic method should be used to map the whole property
Oil

J

j
l

J

6 Seismic refraction combined with resistivity survey should be run over
the magnetic anomalies encountered

7 Core drilling and reverse circulation sampling of drill holes targeted on

these anomalies

l
J
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