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i .
ration and development to date has exposed and indicated a "proven tonnage
‘rertical foot of 297 tons, at the surface, grading 11.3%Sb across an aver-
’}'j’éi-'true width of 8 feet" in two veins combined. The No.l Vein averaged 13.5%5Db
" gver 9.3 feel and the No.2 Vein 5.5% Sb across 4.7 feet. Both veins are open in
:&z;?i‘fiéike and depth extensions. Four other veins, containing economic values across

: “Eﬁ ple

e

per

“2lning widths, await more thorough evaluations. The geochemical survey results

*’Eé\!_ealed several other potential mineralized zones. Base on the foregoing info-
t‘f‘Bpnit:.s apparent that an excellent situation exist in proving up ample ore

‘reserves to sustain a future mining operation vk e

‘Pesults to date indicate the property contains a surface exposure of 953 probable

h_}_i%_.'_per'vertical foot. If this is considered at half square it calculates to

540,000 tons of "possible" ore inferred by surface work completed to date. Should
his’ore be identical to that previuosly developed (i.e. 11.3%Sb over 8 feet of

'ei&idi;h),'then every justification exists for a 500 t.p.d. milling and mining

eration.
Q%gtes and concentrates from this property are of premium quality because of the
se}gjsﬁg_g_c_:e of deleterious smelter impurities and the carriage of appreciable amounts

£ by-product gold and silver. Preliminary metallurgical tests achieved better
&an 90% recovery, by flotation, on the stibnite but poor recovery on the antimony
oxides. Test result concentrates from a 9.543Sb feed of the No.l Vein averaged:-
_;ﬁg’}‘sb, 0.21%As, tr. Pb, 0.45 oz/ton Ag and 0.09 oz/ton Au. The No.2 Vein
f,ﬂ%gp_lj_rate, from a 8.74%Sb feed assayed:- 52.16%Sb, 0.57%As, tr. Pb, 0.60 oz/ton
~:4g and 0.64 oz/ton Au. The No.l Vein feed consists of stibnite ore, whereas the
< No32 Vein feed contains a high proportion of antimony oxide ore.

“}'é‘

i

+

3

ok o

{;E".;_e:ﬁgrafford antimony property is 11 miles north of Fairbanks, Alaska. I is
-38nderlain by Precambrian Birch Creek schist and intruded by Mesozoic granitic
*tocks and dykes. The veins are composed of stibnite and some antimony oxides
_';ﬁv&gby-product gold and silver in a clay gouge and quartz gangue. They are loca-
ﬁ;’:ﬁ?ﬁ,ﬁlonq segments of strong shear zones. The deposits are mesothermal and are
~3%netically and spatially related to the Mesozoic intrusives. They are remarkably
I;%‘}m‘.}j‘}‘,_ in geologic settings to the Hsikwanshan antimony mines, which at one
“i%e were the largest antimony producers in China and the world.

e

A
,'%,?;_‘P_r?-?edented demand for antimony usage in flame retardants could result
requiring the

ng of U.S. government legislations, this year,
t wear and the interiors of automobiles and

Sty :
slihe passi
ity antimony in the

tat
f:::,*;;E’;,_?_'-;.,‘_Q:l';_l:n::fJ'.x'Lq of children's nigh
Recent utilization of high pur

S}I;;_Q-ZS_senger carriers.
conductors and thermo-electric devices augments new consump-—

2hufacture of semi-

siak S. Tan, ‘Bl.Sc_.,P. Eng.




phe following report is based on results of an exploration
programme conducted on the Scrafford Antimony property
_between March and September, 1970. The writer acted as

 a resident geologist on the property during the period

May 7-RAugust 15, 1970. Periocdic supervisory visits were
made by Mr. L. J. Manning, P.Eng., of L. J. Manning

& hssoc1ates Ltd.;

_irhls report purports to complle and interpret data, based

& on the wrltﬂr s personal work and observations, study of
private company reports, and on researching publications.
The writer wishes to acknowledge his appreciation and

thanks to L. J. Manning, P.Eng., and H. M. Thurgood, P.Eng.,
jor permission to use some of the data from their work to
be included in this report and for the many helpful
dlscu551ons and support given by L. J. Manning.

Approximate co-ordinate-Long. 147%46°w.
(property centre) Lat. 64 58'N
U.5.G6,S. Fairbanks D-2 Quad, Alaska.

The property is 11 miles north of Fairbanks, Alaska, in
Township 2 north, Range 1 west - Fairbanks meridian. p 5% 3
occupies Sections 15, 16, 17, the north half of sections
20, 21, 22, the west quarters of section 14 and the NW
‘and SW% of the NW quarter of section 23.

Fairbanks, with a population of 16,500, is maintained
chiefly by the U.S. Military. It is well serviced by
highways, railroads and has modern airport facilities
‘catering to both intra-state and international Exrafiic.
Daily scheduled flights to Seattle are serviced by Alaska
‘Airlines and Pan American Airways. The seaports at
Anchorage and Seward are accessible to Fairbanks by both
railway and highway. Rail distance to Anchorage is
ggﬁppyoximately 340 miles and to Seward 420 miles. The
%fﬁo;t of Valdez is 320 miles by road to Fairbanks. (See
ap 1

,‘chss to the property from Fairbanks is by travelling
orth for 11 miles on the paved Steese Highway to the
ettlement of Fox. The well maintained, gravelled Elliott
ighway (in the process of being paved) leads westerly
rom Fox for a distance of 3% miles to the Murphy Dome
gravelled road turn-off. This latter road is maintained
‘Year-round by the U.S. Military operating the Murphy Dome



n workings of the No. 2 vein
diately south of the Murphy
by road, from the Elliott

DEW Line station. The mai
-~at 1800" elevation is imme
pome Road, and 3% miles west,
‘Highway. The No. 1 vein workings are % mile north of
'No. 2 vein at 1100' elevation sited near the east fork of
i~ gagle Creek. Total distance from Fairbanks to the No. 2
éﬁiyein jg 18 miles, 11 miles of which is paved. All roads
to the property are maintained open year-round by the
g;qge_or by the U.s. Military.

u;yBYSICAﬁ*FEATUREs=
e e e et :
perty range from 800 feet a.m.s.l-

. . The northern two thirds of the
erly facing slopes while the
outhern third is on south facing slopes. The terrain.
consists of moderate to steep slopes, gently rounded
ridges and domes rising to a maximum relief of 1840 feet
just south of the No. 2 vein workings. Tributaries of
Eldorado and O'Connor Creeks drain the southern part
:qffthe property while northerly drainage is provided by
'tﬁibutaries of Treasure Creek, Eagle Creek;, Independence

Creek, and Wildcat Creek.

Blevations on the pro

these tributaries are, at best, seasonal
ration drilling purposes.
ter supply is at Fox, where

‘The closest reliable milling wa
T water can be obtained year-round by drilling into the
ﬁégéedge tailings in the Goldstream Creek Valley. No survey
iﬁpr_h;gh continuous water flows has been made in the

8
i@ﬁediate vicinity of the property by this office and the
servation only.-

foregoing comments are from casual ob

The property is characterized by a scarcity of outcrops.

Permafrost conditions prevail. Government reports
indicate that the gound is permanently frozen to an
average depth of 160 feet. Locally, the north facing
slope surface is covered by about 4 feet of permanently
frozen black soil topped with moss and tree growth. On
stripping the moss cover in the summertime, this black
muck turns into a quagmire and thawing commences to
appreciable depths. It takes at least one summer to dry
the thawed material pefore it can be driven over without

esorting to tracked vehicles.

The vegetation cover is typical sub-arctic boreal forest
nd close to the tree l1ine. Flora include
rch, willow and buck brush.
foot in diameter and are
underground

I_S;the type fou
la mixture of scrub conifers, bi
ome of the conifers are up to a
“judged suitable for mining purposes €-g-

imbering.




conditions from late spring to early autumn are
pleasant with low precipitation, long daylight hours and
‘moderate temperatures. Cold temperatures prevail for the
“balance of the year, particularly from December to February.
where temperatures are often below zero with reported
gxtremes down to -60 F. Average snowfall per year is less
;than two feet.  Daylight hours in the winter are very short,
tﬁus ény’permanent surface plant would have to be thoroughly
winterlzed to permlt yvear-round operations. The mean

nnual preclpltatlon 1s 12 inches with 63% of this from
May\to September

ROPERTY.
& £ :

The property haS, at various times, been known under the
followlng names:

Scrafford Mine

Scrafford Property

Black Eagle Mines

Eagle Creek Mine

Scrafford Antimony Prospect.

:n addltlon to the key claims optioned from the vendors,
_;Cantu Minerals had staked additional claims to bring the
gggregate to 84 contiguous mineral claims to date. The
rectangular claim block is 3.25 miles east-west and 1.5’
miles north-south aggregating 4.875 square miles or
3120 acres. Details of these claims are included in

Bppendlx 1 of this report and are shown in Dwg. 3.

'EELSTORY AND PREVIOUS WORK:

.

E.L. Scrafford leased a group of claims including
the Chief and Sunrise from E. Quinn, .one of the
original owners. The Scrafford Antimony property
or Black Eagle Mines was systematically developed
in June, 1915, by a crew of 25 men. The deposit
was worked by an open cut along the vein and by

a 75 foot adit in September, 1915. Some stoping
was done and a 20 foot shaft sunk. The antimony
ore was hand sorted, then.hoisted by a 3000 foot,
long cable tram to the top of the ridge-location
of the present Murphy Dome road, and hauled by
teams to the railroad for a distance of 4% miles.



1

where it encountered the rails_of the main adit.

Wwhen the antimony price declined in 1966, Silver
Ridge ceased all operations on this property.

Messrs. Ken O'Hara and Arley Taylor optioned the key clalms
,Eo'Cantu Mineral Association of Seattle on December 8, 1969.
iSTerms of the lease option agreement are $400,000 for total
Ypurchase of the claims payable at 10% net smelter returns
from newly mined and 25% from all stockpiled ore; ful-
fillment of all assessment reguirements plus a payment of
;$5,000 per year to the vendors. The vendors further agree
that all claims staked by them or on their behalf within a
;ﬁ;la radius of the key clalms shall be subject to the
““same - optlon agreement. :

.On January 4th, 1970, Cantu obtained a concentrate sdles
“agreement with Hibino Metals Industrlal Corp., 3-Chome,
a,'OLmatsucho, Kitaku, Osaka, Japan, naming Oagitani, Kogyo
Co. Ltd. of Japan as buyérs. The agreement called for
shipmant of 3100 metric tons of antimony ore to commence
in ® February, 1970, and to terminate in May 1970, after

. which time, a shipment -schedule would be agreed to between
parties up to April 30, 1971. A floor price of §$7 U.S.

per dry metric ton unit for 17% Sb scaling upward to

'$17.64 for 60% Sb ore or better was specified. One half
of the difference between the floor price and the Metals
Heek (EMJ) gquote would be paid for everything over the floor
price. A copy of this agreement is included in Appendix 11
of the report. As shipments were not maintained, the

~"Exploration work in 1970 consisted of 180 feet of under-
ground crosscut in the No. 1 vein and bulldozer trenching
nd stripping on all known veins to establish the grade,
Physical characteristics and continuity. A total of 15
‘trenches were excavated. The No. 2 vein was stripped
ifor 167 feet along strike. The work involved 36,770

cubic yards of excavation, 80% of which were in bedrock.
During May and the early part of June an airtrack drill
.was required to assist in blasting the frozen ground.

A D8 bulldozer equipped with rippers and a front end loader
erformed the excavations. All trenches were geologically
-maPPea and, wherever required, channel samples were cut

llate July and early August, when the overburden had
awad sufficiently, a geochemical soil survey was conducted

10




over the entire property along grid lines at 400 foot
jntervals. A stadia survey was completed to tie in all
_the workings. A preliminary metallurgical test was
conducted by Pamicon Laboratory of North Vancouver.

A
Recorded past production totalled 1500 tons of hand-

‘obbed ore shipped in 1926. There are no records on the
71915 prcductlon. Recent productzon from the property

ogg?atlon and from dump material (stockpiles) near the
1 ‘adit. Th;s latter materlal appears to be the

|%:;ent shlpment to Hibino Metals consisted of 62 tons of
:bagged antimony ore estimated at 60%+ Sb, and 323 tons
of 12% to 16% Sb ore. A trial shipment of 120 tons of
Iﬂhe 12% to 16% Sb ore was sold to National Lead Co. of
Laredo, Texas. Total shipment was 505 tons. Sales to
ibino Metals were based on contract, whereas sales to
Past production

- supported

#FEBIuary 13, 1970 206,960 lbs Japan
& February 28, 1970 37,845 1bs Japan
1970 40,170 1bs Japan
> : 1970 40,240 l1lbs Japan

i »March 26, 1970 228,770 1lbs Laredo, Texas
i %ﬁpnl 28, 1970 238,050 1bs Japan
-June 29, 1970 487,210 lbs . Japan

June 30, 1970 277,390 1bs Japan -

B b £ B 2 b A A A

1,556,635 1lbs or 778.37 short tons

778.317 short tons

505.000 short tons

Dtal_to July, 1970 1283.317 short tons

11



REGIONAL GEOLOGY

\

'3Py'3{:H; Brooks, who stated, "The larger features of the
Fairbanks district are relatively simple, though detailed
#structure and stratigraphy are so complex that in view of

iy -

.the scarcity of outcrops they almost defy analysis.”
The predominate lithological unit is the Precambrian
Birch Creek Schist Formation. Mesozoic dykes and stocks

of granite, granodiorite and porphyry intrude the schist.

s o
=. ge;following simplified Table of Formations pertaining

ﬁgéfthe general area is adopted from the work of T.L.Pewe,
= and A.H. Brooks.

R Eh ey — e mmw—— e . =

TABLE OF FORMATIONS

PERIOD E
OR 2 & '
ERA EPOCH - FORMATION LITHOLOGY ¢
CENOZOIC Quaternary 3 | rPairbank Loess and E
- g perennially frozen aile.
Tertiary Nenana CGravel :
= Coal-Bearing -Poorly consolidated pebbly
g Series sandstone, claystone and
. £ | sub-bituminous coal i
 MES0ZOIC Cretaceous Intrusive granite, granodlorite, f
o Jurassic rocks diorite and porphyry §
A |
UNCONFORMITY . .
PALAEOZOIC Mississippian Totatlanika Quartz-microcline-sericita s
schist and augen gnelss r
. .
Devonian Intrusive Hafic and ultramatic rocks
Silurian Tolovana Mainly limestone '
UNCONFORMITY
PRECAMBRIAN Early Nilkoko ~-cheft, siliceous shale,
Precambrian g grit argillite, quartzite
and limestone
Birch Creek -mainly quartz-gsericite I
schlst, micaceous gquartzite, F
and quartzite.
'

12

.The geblogy of the area north of Fairbanks is best summarized



;gt least two stages of deformation and recrystalization are

“indicated for the Birch Creek Schist, the first probably

‘of higher metamorphic grade than the second. Metamorphic

. grade is middle, almandine-amphibolite facies , near Fair-

- banks and decreases northwestward to the lower grade green-

_Yschist facies. Contact metamorphic zones are well developed

‘¥ '3t the borders of intrusives. The Birch Creek Schist is
‘folded regionally. Earliest folds trend northwesterly

but later structural trends are northeasterly. Locally,

‘the rocks are folded into closely spaced isoclinal and

symmetrical folds having amplitudes of tens of feet. The

xrarger granitic stocks trend from N70 E to east and are

pelieved to be intruded parallel to the original regional

?tructural‘trend.

L
e

PR BT Foc TR
Nearly all metalliferous veins .of the Fairbanks district
are found in the Birch Creek Schists, often near the
‘intrusive. Mineralization consists mainly of stibnite and
gﬁgold quartz vein deposits. Two mineralized zones (see

2 ig. 1) are recognized in this district. The Cleary Zone
‘has an extreme width of 2 miles at the head of Cleary Creek
and has been traced for about 20 miles in a N70 E trend.
‘Where mineralization is strongest the area is intruded by
‘numerous granitic dykes. The Ester Mineralized Zone is
.roughly 2% miles in diameter and is approximately centered
99:Ester Dome. 1Its mineralization is similar to the Cleary

.JZOne. .Gold placer deposits in parts of the Fairbanks

FIG. 1 - Antimony Mineralized Zones of

_ : the Fairbanks District. (after E;ookgl‘
148700 «0’ i T o

o

9
14720"

15 Miles H

[ e —— o — e——

=3
< - By = AMSLJLIZED EONK
Pa———— *

|

. arzz diorite Parphyritic granite Strike and di
y e G £ e ofprincipallﬂfl"
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PROPERTY GEOLOGY

'fﬁe property area is characterized by a scarcity of outcrops.
‘Consequently, all the geology mapped is confined to exposure
'excavated by bulldozer trenching and ,stripping. Members
fof the Precambrian Birch Creek ‘Formation are the only reock
types exposed. Locally, they are folded into a series of
@antlcl;ne and syncline with amplitudes of tens of feet.

o e
The Blrch Creek Schists are formed by synkinematic meta-
morphism of shale, siltstone and limestone. T. Pewe reported
that at least two stages of deformation and recrystallization
afe indicated. The property area belongs to the lower grade
~greenschlst metamorphlc facies. Isotopic age dating gave
2a range of 570 m.y. to 1170 m.9. (Wasserburg, et al., 1963)

Sfibnq shear zones, one of which has been partially traced
for 3000 feet in strike length, traverse east-west and
no;theasterly across the property Stibnite lodes are

.G.S. mapping shows two small Mosozoic granitic stocks
Lnﬁrpde the Precambrian Birch Creek Schists at Section

16 and 17. One lies % mile northwest of the No. 2 vein, mid-
ji-i.way between the No. 1 and No. 2 veins; the other is 3/4 mile
west of the No. 2 vein. Both stocks are elliptical in

shape and measure % mile on their major axes. The

intrusive is grey when unweathered and brown on weathered
Surface. I+ is a medium grain prophyritic granite.-

Mgmbers of the Birch Creek Schists are dark grey, reddish-
rown to tan weathering schists., They are predominantly
QHprtz sericite schists and guartzite. Black chloritic
and ‘graphitic schists, talc and sericite schists are less
abunﬂant. The rock occurrences are intermixed intercsalated
edS. varylng from narrow 1nterbed5 of all schist types a

i

Egi;k- Quartzite and graphitic schist beds are generally
Eﬁﬁgful marker horizons. Within this succession of interbeds,
;Aﬁ? .schists are all highly foliated and locally may exhibit
T lpkled lineations, innumerable crenulations and small drag
ﬁaﬁﬁs- Irregular masses and boundinage of white quartz
n small fractures, between schist layers, in dragged and
LCrenulated zones, and along bedding planes are locally
?idespread (s5ee Drawing 10 - Trench 24 west wall).

14



Quartz-Sericite Schist:

lThe“quartz-sericite schist exhibits pronounced schistosity
“and where dragged, crenulated or crushed often contains
_strlngers, masses and boudlns of white quartz. It is dark

fwhen wet. Where it occurs as wall rocks adjacent to stibnite
velna rE ia hydrothermally altered and coated by maroon

hematxte-

quartzite than a pure quartzite. The quartzite is fine to
medium grained, buff to grey or white in colour. It has
gneissoid to schistose mosaic texture. The guartz grains
“are often bordered by sericite flakes and wisp and carbonaceous
aterial. Some white quartzites are intercalated with
relatively pure quartz, laminae of quartz and sericite or

3 ) sericite and carbonaceous minerals Bedding within

The quartzlte occurs as interbeds throughout the Birch Creek
-Fbrmatlon, sometimes it is concentrated in well defined
},separate bands. Both thick and thin bedded varieties are
represented. The thick-bedded variety is from two to tens
Of feet thick. The one exception being a very thick bed
ear the No. 1 Vein. This bed has been partially exposed
for'150 feet in thickness. The top and bottom of the bed
+e. its full thickness, has not yet been determined to
date. The thin bedded variety is composed of beds varying
from a few inches up to two feet thick. All thin bedded
varlety, at tlmes, is contorted, warped and drag folded.
‘Thin bedded quartzite bed occur as regular alternating
“1nterbeds intercalated with proporticnal or lesser amounts
Of . gquartz- ser1c1te schist as characterized by the No. 2
Where thin bedded gquartzite exceed
Qpartz sericite schlst in proportion, this.combined mixture
isarEferred to as "quartzitic schist". In the No. 1 Vein

. ?igg'quart21te is subordinate to guartz-sericite schist with
i t'-he.,.excoze;:o‘t::i.on of the thick quartzite bed noted earlier

: Where the quartzite
ﬂterbeds occur in greater relative abundance, greater
than 60%, this intermixed rock unit, for convenience,

1257i‘:efn&n:.\':ed to as "quartzitic schist"” e.g. No. 2 Vein area.

15



Graphltlc, Talc and Sericite Schist:

S

G:aphltlc schist occurs infreguently. It forms thin laminae,
. up to a few inches thick, interbedded with the quartzite
'énd quartz-sericite schist. It is black or greyish black
exhxbltlng a dull to bright sheen when wet. The texture

. £ schistose with interalced laminae, strands and wisps
qf graphite and sericite enclosing gquartz, carbonate
_minerals and sericite. Being very plastic it is generally
aasily contorted, crenulated and drag folded near fault

. zones :{e.g. see Drawing 13 - Trench 31 east wall). .Taleg
schist is light grey to white and is analogous to the
evgraphltlc schist in characteristics. Sericite schists
-occur as thin laminae, a fraction oE an inch thick, inter-

headed w1th other ‘schists. selha 2 o
; R

i - ‘
Both quartz SEILClte schist and quartzite are lntensely

hydrothermally altered when they act as wall rocks of
stibnite deposits. Maroon coloured hematization, especially
in_the quartz serlclte schlst forms a wlde outer halo for

Nlthin the seasonably thawed layer, the quartz-sericite
SChlStS are "exfoliated"™ into thin separate sheets by

f;ost wedging and heaving, with attendent down slope migration
hrough sollfluctlon and gravity flowage. The more massive
“‘and competent quartzite yield large semiangular blocks from
hhis process.

Hccordlng to U.S.G.S. mapping (Pewe, et. al.), the property
is.traversed by northeasterly trending folds with fold axis
paced at approxlmately one mile apart. Structurally, the

he structures in the No. 1 and No. 3 vein area differ
Slightly from that at the No. 2 and No. 4 vein area. Where
faults or shear zones intersect gquartzite bedding conducive
rmaximum rupture stibnite lodes are formed.

ustlng transcurrent and thrust faults traverse across
he_PrOperty. A cylindrical fault occurs in Trench 24.
._ns uncovered in Trenches 24 and 41 are offset for a
2w .feet by a low angle thrust fault and a cylindrical
@ault. These were the only incidences encountered where
aults have displaced the veins.

16



The No. 1 and No. 3 geinoarea:aan east-west striking shear
zone dipping from 50 -65 south has been traced for a strike
:1ength of 3000 feet by 12 trenches spaced at various intervals.
. Where exposed, it varies from 5 to 50 feet wide. Another
smaller shear zone from 2 to 5 feet wide runs parallel to and
i{s from 20 to 40 feet north of the main shear. Locally,
éveral smaller parallel faults occuk on either side and
bétween both shear zones. The main shear zones and other
'arrow parallel faults are gravity faults. The smaller

hear ‘to the north is’'a reverse fault. Net-slip based on
‘r&phltrc schlst and quartzite beds is estimated to be no
'reatar than 80 feet. Evidences supporting gravity fault
ovement include slikensides, displacements of marker beds,
pproprlate flexure direction of plastic schist beds,
crenulatlon and development of drag folds in the more plastic
raphitlc and quartz sericite schists along fault planes,

: Ién501d quartz boudinage and elongated, stretched lenticular
'sbrﬁcc1a fragments. (See Drawing 16, Trench 33.) The shear
&zones have well defined walls that confine a body of breccia
gnd varlcoloured gouge. The matrix is composed of a mixture

of light coloured kaolin and talc, grey to black carbon-
ggggus, graphitic clay gouge, iron stain brown to maroon
4hegatite limonite clay, quartz boudin, calcite patches and
stretched lensoid breccla of varlable srzes Superimposed

j The hanging wall is usually composed of a narrow
Eiinch to 1 foot band of sheared and pulverulent graphite.
'?hg gouge is segregated into distinct alternating and parallel
: coloured bands of clay products conformable to the dip of
-’Wthe shear zones. These consist of light grey to black
Carbonaceous clay bands alternating with, light coloured
3011n, brown to maroon hematitic gouge and yellowish -
Ilmonltlc gouge. Within each band stretched ‘lensoid
geccra. calcite and guartz lenses varying from pebble size
fto_a few feet long are common. (See Drawing. 20 & 21.)

closely spaced shear zones
sheared crenulated and drag
and more competent quartz-
by intense fracturing.

Fntlthetlc faults, bedding faults and tension fractures.

Thegg are probably secondary features ‘derived from deform-
athn durlng development of the shear zones, faulting and
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where the shear zones intersect quartzite at an angle
conduc1ve to rupture, stibnite lodes are formed. The

No. 1 lode is thus localized for an exposed strike length
55220 feet in the main shear. A smaller lode is found
in Trench 3.

a"Tne No. 2 and 4 veins occur in two distinct shear zones.

Both shear zones have grav1ty fault movement. They strike-

45 “to 55 Cand dip:55 --65o south. In contrast to the No. 1

3nd No. 3 vein shear, both these shear zones are fairly
uniformly mineralized by stibnite in all exposures. The

trlpped area and Trench 23 disclosed that the lode is X
cdntalned in a well defined gouge filled shear that :
ginches and swells from 3 to 12 feet wide. 1In the No. 2
veIn”Ebetween the footwall of the lode and the hanging wall

of a ‘parallel fault to the north,the country rock is silicified,
mo&erately sheared and fractured containing little or no

cIay ‘gouge but abundant limonite, hematite and wisps of

kaolln. This larger zone of shearing, inclusive of the lode,
_ﬂ}s from 6 to 20 feet wide. Varicoloured clay gouge is

not_as pronounced as in the No. 1 and No. 3 vein areas.
Segregated coloured gouge bands are not apparent. Here,
whlte kaolinized and black carbonaceous gouge generally
host better grade stibnite mineralization whilst the iron
stained gouge carry weaker mineralization. (See Drawing
and No. 19.)

C0coa coloured hematite dominant, shear zones characterize
'the east wall of Trench 41, the west wall exhibits a sheeted
one “with several crosscutting low anglé thrust and gravity
Ufaults. The lodes are offset for a few feet by two such
faults. Similarily, Trench 24 exposed two well defined
IO%ES, tentatively called No. 5 and No. 6 veins. The
rench walls contain abundant gquartz patches and boudin and
graV1ty and thrust faults. Two low angle faults offset
‘both veins for a horizontal distance of 6 feet. It should
behemphasized that crosscutting faults in Trenches 41 and
4 .2re the only instances encountered where the lodes have
Een displaced by faulting. As in the No. 1 vein area
'53condary structures 11ke antithetie faults, tension joints,

s have taken place. Slips and fractures abound throughout
gOUge zone, some are parallel or subparallel to the wall
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i:ézxo. 1 vein area exhibits symmetrical folds trending
teast-west. The main shear zone is approximately coincident
:to the fold axis of an anticline. The axes of a syncline

-and another anticline are sited 30 feet and 60 feet
aféSPectively to the north. The gxial planes dip 55-65%
‘south and the folds plunge 30-35 west. (Drawings 20 and 24.)
'}ﬁ}aing in Ehe No. 3 vein area is similar except that folds
ylunge 5-20 east. Since the amplitudes of folds are only

et

ns of feet, it seems likely that they could represent drag

1ds in the limbs of the large nearby regional anticline
sapped by the U.S.G.S. The fold symmetry is the result of
leformation culminated from compression and a couple combined
'§?“ centuated by later movements of the two shear zones.

: hé No. 2 and 4 vein area, a broad east-west anticline
’pﬁggﬁing 10°-15° east is indicated. The mechanics of folding
xesembles that of the No. 1 and No. 3 vein areas.

Fb%ggfstructures are caused by solifluction combined with
ﬁgxpslope gravity flowage. Permafrost conditions prevail
_ﬁég;he area and are reported to extend an average of 160
-,feet beneath surface. The seasonal summer thawed layer
active layer) is 20-25 feet from surface. Within this
:iﬁiérhsuperficial non-diastrophic structures can develop
Eézthe slopes are as low as 2°.

_éﬁ;@éfﬁafrost terrain, progressive downslope gliding movement,
mainly by viscous flowage of water saturated waste i.e.
Oolifluction, is a more important and rapid process than
Rormal gravity hill creep. Frost wedging along bedding
‘%%Eges and fractures, from seasonal thawing and freezing,
Efggits in poorly consolidated rocks in the active layer.
;Ehe underlying frozen ground is impervious to water. The
g&;ye layer is saturated by the thawed water produced .

locks in this semiaqueous active layer resting on frozen
ground promotes rapid plastic flow and glide down the flanks
ijglevations into troughs. Active layer gliding usually
ZeSults from thaw failure of the ice-rich contact zone.

sne rate of glide is directly proportional to the steepness
Of%hill slope and the thickness of vegetation; since the

s
controls the relative temperature gradient.

¥

latt

> active layer attitudes of bedding, other structures
eins. are all distorted. This distortion is locally
HTPEIMafrOSt drag". Structural measurements obtained
urface can be very misleading in rocks affected by

. Process. 1In addition to drag structures, flap, cambers,
CLip-and-fault", slump structures and flexure slip fold are
‘§9Fmed- These are distinguishable in many of the trenches
me-PPed. Figure 2 is an idealized diagrammatic sketch

ing this phenomenon. (also see Plates El-E3.)
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@%;53 end results of the solifluction proEess and its
b:ofound effects on exploration and geological inter-
pretatlon within the active layer include:-—

it g pistortions of vein, shear zone, faults and bedding
éé;onflguratlons. For example, a vein or shear dipping
5teeply upslope would, in the active layer, appear
onformable to the gentle slope or appear semi-horizontal.
ﬁﬁﬁiﬁllarly, a vein dipping downslope would have an exag-
& grated width at its apex - a "mushroom like" effect,
'aused by. slippage resulting in formation of a flap
'ffollowed by a long drag, (See Drawing 17 Trench 5.). A
ébod example is shown in Drawéng21, Trench 6, where a
'5Tfoot ‘shear zone dipping 60 upslope has been dragged
,nd?stretched to a 15 . dipping, 150 foot ‘length of -shear
one material in the active layer. Depending on the hill
sf%péhsteepness, the stibnite lode found in the active
Iayer may be dlstorted and dlsplaced tens of feet to over

L ‘~+This can also be mistaken for a manto deposit rather
fhan a vein. Bedding and other structures are similarly
ffected. Thus attitudes of geological structures measured
- 1u§the ‘active layer are erroneous and often useless unless
?“g:thay can be correlated to the real attitudes occuring below

' Ehe‘actlve layer. Thls necessitates cutting deep trenches,
to below the active

Ta.—r
"a-l"‘wsﬁ‘ i
SIS

-jﬁff} Geochemlcal soil suvey results require special inter-

prEtat1on technlques due to the effect of drag. Soil

The vein and drag
COntrlbutlon by the drag

cioser to surface along the bottom of the overburden layer.
mhqﬂundragged vein lies further from surface because of its
ngvature on entering the active layer. Under these

flgratlon into account, may be interpreted to be derived
fvﬂm A stratiform or manto deposit or a series of closely
snaced parallel veins rather than from a single much mrrower
?ein deposxt.
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‘miss the vein completely. This is especially true on
‘thls property where geophysical methods, i.e., E.M.,
‘Turam,'self potential, I.P. are not expected to be

efzn:tlve enough to plnpolnt the wvein materlal due to

'bundance of other better conducting materials llke
] "clay gougc and micas. 5

Y
o

S

Shallow trenchlng on the "drag" portion 6f tﬁé_vein
'yould reveal an exaggerated vein width which can be

st S

staken 'for a manto or stratiform deposit. When drag~
Vzg}nﬁpaterlals slump into troughs and depressxons, in-

ﬁhpg ‘the slumps are feeder veins to a manto deposit or
hat there are more than one vein, when actually only

e.Ekists. (See east wall of Trench 6-Dwg.21) .

dip aﬂa fault. camber, flap, flexure- slxp folds, and slump

Wit X e

structure 1n the actlve layer can lead to erroneous

ﬁg;wQEQE Efenches be excavated to depths beyond the active
kR :
: s tayer. ~ It follows therefore, that in geolocial, geo-

1chgm1cal, geophysical, trenching and drilling exploration
pefforts, due considerations should be given to and
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ECONOMIC GEOLOGY

étrong shear zones. Exploration work was concentrated
“ on two main lodes named the No. 1 vein and No. 2 veins,
E}our other lodes, the No. 3, 4, 5 and 6 veins were exposed
by trenches. Work to date revealed the presence of 297 tons
"'ertlcal foot, at the surface, grading 11.3% Sk over
average true width of 8.0 feet,in situ, for the No. 1
and No. 2 veins combined. The gecchemical soil sampling
esults indicate that several other potential mineralized
zénes, some of equivalent or greater magnitude than the No.
exist on the property. Geologically, these

and 4 velns.

A inese HSLkwanshan type deposits, which at one time were
hhe@phlef antimony producers of China and the world.

Lza Lead generally assayed trace amounts, arsenic -
'ﬁ;ges from 0.1% to 0.8% averaging 0.3%. Such low lead

@ﬁ}%mony minerals. Stlbnlte is economically the most
§§£9rtant mineral followed by cervantite, stibiconite and
IESSer amounts of kermesite. Gangue minerals, in order
_o;'decrea51ng abundance are: kaolin , quartz, sericite,

limonite, calcite and graphite.

1Stibn1te is lead grey and has a dark blue sheen when wet.
»E&%gscurs in a variety of forms. Some are in fine granular
aggﬁggates intermixed with fibrous masses or acicular
Eifgggls. Fine to medium grain disseminations occur on
the PeriPhery of large massive pods or as independent
LﬁgrEQates. Another type consists of a random concentration
é%gggrse acicular crystals with some showing a radial
Bﬁggpiﬁb}f Massive stibnite is composed of fine to coarse
g;gmnar ‘crystals interspersed with fibrous and granular
agQIEBQtes. ‘A little vitreous quartz is embedded in most
w:the;stlbnlte pods. This intergrowth of quartz is

i:e OXLdataon products of stibnite recognized to date are
% 2 hydroxide- stibiconite, the oxide-cervantite and the
S%¥sulphide-kermesite. Other oxides like valentinite and
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genéfmontite are probably present but have not been
daf1n£tely identified. Cervantite and stibiconite are
.the ‘chief oxidation products, kermesite is minor. They
occur most often within 20 feet of the surface and are
pfbbably confined to a zone of oxidation of less than
'ggs feet from surface. For example, a marked reduction
n these secondary minerals is obvious among stibnite
ineralization in the No. 1 Adit, which lies 40 feet
below surface. Near surface, the smaller stibnite grains
"e‘completely oxidized. The oxidation products form :
fﬁ?ustatxons % inch or more thick around stibnite grains 3
nd masses and as coatings in fractures within the stibnite.
arlous antlmony oxides almost invariably are inter-

CB;vantlte is pulverulent or massive, white to yellow in
cblours. - Stibiconite is canary yellow and mostly amorphous,’
varying from pulverulent to massive and compact. Kermesite
s"cherry red, and normally forms the first envelope,
gsgslly a fraction of an inch thick, around stibnite. Its
sual forms are in tufts and specks. It is most abundantly
uﬁd in moisture saturated areas. Kermesite is regarded

p intermediate alteration product which, upon further

oxidatlon, may change to cervantite or valentinite.

{ summarizes some of the main characteristics of
e antimony minerals. (Also see Plate A-1l and A-2).

i
i

TABLE 1: ANTIMONY MINERALOGY AT THE SCRAFFORD PROPERTY

Antimony Specific Mede of o
Name Formula Percent Gravity Colour and Form Occurrence :
Stibnite . s»zs3 1.7 4.5-4.6 lead grey, granular Hypogene ;
b, - acicular, massive,
columnar. 1
- |
Cervantite sbzo‘ 78.9 4.08 yellow to white Supergene i
a pulverulent to massive,
*Valentinite sb! 3 83.3 5.76 white. Supergene
‘l*Senarmontite shzo3 831.3 5.3 colourless to grey. Supergene
- Stibiconite sh B{H o 74.5 5.1-5.3 Canary yellow amorphous Supergene .
= 2 42 :
= Y pulverulent to compact. 1
H
H
25b1315b2°3 75 4.5-4.6 Cherry red, tufts and Supargene !
7 specks. E

2nd Senarmontite may be present but have not beesn definltely ldentified to date. :
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GaanE Mlnerals.

s P

Quaréz is the most important gangue mineral. Small
yitreous quartz grains impregnate the stibnite and larger
uattz patches are found between the stibnite pods. Some

._f the vitreous quartz grains are euhedral but most are
"nhedral. Fine grain vitreous quartz are often inter-
'mixed with what looks like pure stibnite. Quartz veins
roper are not evident but large irregular patches and
cchsszonal lenses inter-mixed with stibnite are common.
w0wgeneratzons of gquartz are recognized, the older is
hite and the younger v1treous.

g : 2
The other gangue mlnerals, kaolin, hematite, limonite,

gerfzite, ‘calcite and graphite are constituent minerals
'ffthe shear zone matrlx, collectively forming the gouge

; ‘Lte minerallzatlons are found in sections of strong
;ﬂFar zones discussed earlier. Where these shear zone
i3 Etions are mineralized with stibnite, they are called
eir The most desirable vein loci are at the
.ihtgrsectlon of shear zones, at favourable angles,with
hick bedded quart21te or quartz1t1c schist. The veins

}}d;catlng recurrent movements have taken place.

s
I’ “the No. 1 vein these are mainly parallel or subparallel
' the vein walls. However, in the No. 2 wvein some are

(See Drawing 15, sectlon A-B and C-D.)

1 vein contains the best stibnite mineralization.
foot portion of its strike
2 vein has been stripped 167 feet along
= 3 vein was encountered in one trench
t occupies the same shear zone as the No. 1 vein.
4 vein was uncovered in Trench 41. Veins No. 5
.. 6 were exposed in Trench 24. Within the thaw-
'all Velns exposed to date are dlstorted by non-
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: See Drawing 7, 20, 21, 23 and 24, and Plates B.

gduard Qulnn discovered the No. 1 vein and leased it to
L. scrafford in June, 1915. The deposit was worked

by an'open cut and a 75 foot long adit along the vein.

_hgre are no records of this production. The management

féborted that the highest precious rnietal assays obtained
'e O 19 oz. gold and 0.8 oz 51lver per Lo Development,

-cents a pound in 1914, to 24 cents a pound in June,
and peaked at 30 cents a pound in December, 1916.
old and silver contents could also be a complimentary
ﬁ?trxbutlng factor. R. C. Wood extended the tunnel a

“His efforts, likewise were inspired by the high
B-cents per pound antimony price in mid 1925, which rose
“from 'a low of 5 cents a pound in 1922. Recent shipment by
Aé&ntu totaled 1283 tons of hand sorted ore and lower grade
‘.tockplled materlal mostly from the No. 1 vein.

l vein has been partly exposed for a strike length
feet by four trenches (Trenches 2-5). It occurs

n a regional shear zone which has been traced by
réﬁéhlhg for a strike length of 3000 feet. The vein is
ﬁémglned to where this shear zone intersects a thick
‘quartzlte bed along or near the crest of an anticline
hat .plunges 30-35 west. It has also been explored by
Hﬁlaﬂ foot cross-cut adit that terminated in the middle
ogjihe wvein, 50 feet below surface. Work to date
Jﬁd&cates this 220 foot section contains, in situ, 215
ons per vertical feoot (8 1Y tu. f£t.) of 13.5% 8b across

Y
a average true width of 9.3 feet at surface.

_eln strikes 85°-95° azimuth and dips from 55°-60°

s It pinches and swells from 4 feet to 19 feet and
'4§ﬁconf1ned to the footwall side of the shear zone, which
here ranges from 6 to 38 feet wide. About one half of
the width of the shear zone contains the vein material.

he shear zone footwall is also the vein footwall. In

e exPosed vein area the hanging wall of the shear zone
F;incompetent quartz-sericite schist while the footwall
ﬁﬂin a thick bed of competent quartzite. Wherever
'_Prqgrlate angles of 1ntersect10ns between the shear zone

!sulting ‘open spaces so developed, accomodate the stibnite
?f? aIlzgtlon A 20 foot wide incompetent quartz-sericite
‘Dterbed within the quartzite, near Trench 5, constitutes
aggf w?akest mineralized section of the vein. The mechanics

Volved are discussed later under structural controls on
&zésnitﬂ deposition. - :
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stibnite occurs in lenses and pods of variable sizes,

as parallel streaks and bands, stringers and fine to
coarse grain disseminated aggregates. It is distributed
among the clay gouge and is also associated with gquartz
"along the footwall. The richest shoots are large massive
.~ podiform stibnite, with their long axes parallel to the
~..vein strike. These large shoots are separated by quartz
-patches and other gangue intergrown with stibnite grains
_and smaller pods. The largest shoot exposed is 80 feet
long and averageé 2} feet wide. Another partially exposed
- . lenticular, massive and almost pure stibnite pod, east

 of Trench 2, measured 30 feet long and averaged 3% feet
wide. . It trends toward the hanging wall of the shear zone.
This suggests that the top of the faulted extension of the
“quartzite bed could appear in this area of the hanging
~wall; i.e. the estimated net slip would be approximately
80 feet. Seemingly pure stibnite invariably contains some
vitreous quartz intergrowth which is partly visible and,
in part, is recognizable only with the aid of a hand lens.
ﬂstibiconite,-cervantite and minor kermesite encrustations
‘are associated with stibnite near the surface. A marked
freduction of. these oxidation products is apparent in the
vein at the face of the adit 50 feet below surface.

The vein is open along strike both ta the east and west.
.Its near surface western extension will be limited to the
top of the quartzite bed, estimated to lie 60-100 feet
west of Trench 5. The eastern vein strike extension,
near surface, will be limited and dependent upon the
~extent and thickness of the quartzite bed. Vein strike
‘extension to the east is inferred to be a possible

- 400-500 feet from the current vein exposure. Based on
‘the foregoing, the possible strike length of the No. 1
'vein is estimated to be a minimum of 580 feet and 2
‘maximum of 820 feet or an average of 700 feet near surface
-i.e. can be exposed by trenching. The strike length

-at greater depth is a function of the quartzite thickness
“"and lateral extent plus suitable structural conditions
between the quartzite and the shear zone. Recurrence or
; absence of similar conditions at depth aré also important

e

rcriteria.

of the quartzite bed, or extended beyond by recurrence
of additional quartzite beds or .quartzitic schists.
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Applying the indicated 80 foot net slip for the shear
zone, the area just east of Trench 2 would have quart-
i, =zite on both sides of the shear zone; which here is also
- coincident to the anticline axial plane. Thus, a zone
of wide stibnite mineralization extending across the
shear zone to both walls would occur. Below this it is
inferred that the vein would be localized on the hanging
wall side of the shear zone since only the qguartzite

bed is present here, i.e. assuming no recurrence of
other thick quartzite beds .or quartzitic schist lie

- below .the bottom of the quartzite bed on the footwall
side. Fig. 3 illustrates this hypothesis.

' No. 2 Vein: See Drawings 9, 7, 19, 25 and Plates C-1 to C-6

The No. 2 vein was discovered accidentally in 1964 by
Silver Ridge ‘Mining Co. when the bulldozer was making
a turnout for supply storage. The exposed vein was
reported to assay 25.8% Sb across 3 feet. A 35 foot
test shaft was sunk on it. No further work was done
when the slump in antimony price curtailed all operations
in 1966. '

During late May, 1970, the writer decided to expose the
vein along strike in order to assess and map in detail
the characteristics of stibnite distribution and mineral-
ization along strike in at least one of the veins.  The
vein was stripped along strike for 167 feet. This section
. contains 82 tons per vertical foot of 5.45% Sb across an
average true width of 4.65 feet,in situ. Visually, the
5- mineralization is distributed consistantly throughout
this length. This is further attested to from the 1%
channel samples taken along the vein, which returned
assays ranging from the weakest spot of 1.09% Sb across
5.5 feet to the strongest at 12.81% Sb across 2.0 feet.
Part of the southwestern extension of the vein was
uncovered at 180 feet from the western limit of the
stripping in Trench 23. Thus, 347 feet of strike length
have been confirmed to date. Five combined channel
samples taken from both walls of Trench 23 returned 2.77%
Sb across an average true width of 4.3 feet.

The vein strikes 45°-55° azimuth and dips 50°-65° south.
+ has well defined sinuous walls, vein widths pinch and
swell from 2 feet to 12 feet. The vein is distributed in
a gouge and breccia shear. Stibnite and its oxidation
products may occupy any portion of the shear zone, unlike
"the No. 1 vein which is confined to the footwall side
~half of the shear. Furthermore, large gquartz patches
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or veinlets are not apparent in this vein as it is in the

No. 1 vein. The vein is in "quartzitic" schist. The
= quartzltlc schist forms a broad anticline that plunges

10 east. The vein is adjacent to and, at time, coincident

with the anticlinal axis. Consistent antimony mineralization
= within the vein is attributed to the competent gquartzitic
schist being intersected at a favourable angle by the shear
zone. Recurrent movements had taken place within the shear
zone as evidenced by numerous omnidirectional fractures
cand slips on the gouge surfaces.

~ Stibnite occurs as granular aggregates, streaks, pods and

~ lenses. Finely disseminated stibnite and its oxides are

“. distributed throughout the vein zone. The gangue, other

than fine grain vitreous quartz, is divisible into four
»types:

Intermixed white kaolin and black carbonaceous clay:-
usually containing the best stibnite mineralization.

Yellow to maroon hematitic and limonitic clay gouge:~-
often with lesser but sometimes equal amounts of
stibnite and oxides as (a).

Iron-stained brecciated and sheared rocks:-—
silicified and partly kaolinized; limonitic and
hematitic, minor antimony mineralization.

Talcose, graphitic and micaceous clay gouge:-
occurring at the footwall or hanging wall only,
rh no antimony mineralization.

~Stibnite and its oxides are usually preferentially concentrated
in types (a) but may be found from types (a) to (c) or a
mixture of all three. Weaker parallel and branch faults
“on the hanging wall side occassionally contain minor stibnite.
. The stibnite lenses and stringers are parallel to the vein
strike. The two largest stibnite lenses exposed are 20
and 25 feet in length respectively. Their widths range
Efrom_a few inches to two feet. Vitreous fine grain guartz
yi#mare intergrown with the stibnite. Much stibiconite and -
“cervantite occur near the surface.
ﬁ,,.éﬁ?- " - T
ézgiimhe Vein is open along strike at both ends. The north-

e %§Easterly extension could reach the vicinity of Trench 41,
-xWhere similar lithology and mineralization was encountered
ﬁgﬂ -the No. 4 vein. Based on this, the No. 2 vein is
~¢St1mated to have a probable strike length of a least 1000
sifeet. Greater strike length would be dependent on
ontinuocusly maintained favourable lithological and
Structural conditions. Based on the known geologic factors,
€levations of trenches and depth of the prospect shaft,
1the No. 2 vein has an assured and probable depth of 200

= feet, (See Drawing 25). Greater depth extension is
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 unknown at present, again this is subject to favourable
.. geologic conditions. It is interesting to note that the
“« highest exposed section of No. 2 wvein (Trench 23) is at
;.. 1815' elevation and the lowest No. 1 vein exposure is at
~ 1100' elevation for a vertical difference of 715 feet

in height. This suggests that if favourable geologic
conditions are maintained, and taking the depth as half
strike length, the No. 2 vein is estimated to have a
possible depth of 500 feet.

Other Veins: No. 3, 4, 5, and 6 veins constitute other
T : veins found to date.

(a) " .. No. 3 Vein occupies the same regional shear zone
‘as the No. 1 vein. A test shaft was reported sunk to

75 feet in the 1920's and encountered good stibnite
mineralization at the shaft bottom. Some stibnite and

" oxide is present -in the dump.

s Trench 31 revealed that the stibnite mineralization is
confined to fractured quartzite adjacent to the footwall.
The hanging wall is in quartz-sericite schist. The

' quartzite is in the form of a small symmetrical anticline

: (see Drawings 13. & 14). The shear zone (vein?% is 19

-feet wide, strikes 87 azimuth and dips 55°-60° south.

The shear zone itself is not mineralized.. The quartzite

. beds are intersected by the shear at a favourable angle
~-on the top 8 feet of the anticline and this is where the
"gimineralization is localized. Below this, the quartzite
bedding parallels the shear footwall thus no stibnite
mineralization is 1localized. 1In view of this structural
control, stibnite is dissipated into tension fractures and
bedding planes of the anticline instead of being concentrated
“into a well defined vein. One channel sample taken at the
footwall quartzite wallrock returned 6.5% Sb across a

. true width of 2 feet on the south limb of the anticline,
-another channel sample taken on the north l1limb and

»x consisting of dissipated stibnite and oxides returned 3.75%
~*Sb across 10.5 feet. The average for the mineralized zone,
based on 5 channel samples, is 5.2% Sb across 5.2 feet of
T average true width. '

It exposed a thick quartzite bed on the hanging wall side
ﬁ;of the shear. The angle of intersection between the .
Cuartzite and the shear zone is not amenable to rupture,
thus no stibnite mineralization is localized. No important
*minerlaization was encountered 200 feet east of Trench 31
in Trench 32, since the shear zone is in quartz-sericite
schist. The quartzite in Trench 31 plunges £~ <10 east,
therefore Trench 32 was too shallow to locate it. A co-
‘incident arsenic-antimony geochemical soil anomaly lies
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- over the Trench 34 area. Additional trenching on the
- uphill side of this anomaly, i.e. 200 feet east of

" 7rench 34 will likely encounter the mineralized zone
“* which, is at the same elevation as the bottom of the
prospect shaft.

¥ (b) No. 4 Vein was discovered by Trench.4l. It is
..650 feet N75 E ‘of the No. 2 vein. It strikes N45 E and
dips 55 SE. The vein cuts through the axis .of an anti-

cline in gquartzitic schist. It has well defined walls

and is 5 feet wide on the east wall of the trench, ‘on

the west wall however, it broadens into a 25 foot wide
sheeted zone, consisting of parallel and cross cutting

" faults. . A 2 foot wide parallel vein lies 10 feet southeast
of it. Low angle faults offset the veins for 3 to 4 feet.
.Vein matter consists of maroon coloured clay gouge and
breccia, impregnated by streaks, pods, lenses, stringers
‘and disseminated stibnite and its oxides. Mineralization
is very similar to the Wo. 2 vein.

2 These fifteen samples

" combined, returned 1.68% Sb across an average width of
3.1 feet. From work completed to date, indications are
that the No. 4 vein is a separate vein by itself. It
u"ia_probably sub-parallel to or arranged en-echelon with
% the No. 2 vein. Both the strike and depth extension of
the No. 4 vein remains to be tested. =

(c) No. 5 and No. 6 (See Dwg. 10, Trench 24) "
# Both veins were uncovered in Trengh 24. No. 5 strikes 45
““and No. 6,55o az., both dip 50—609 south. The exposed
. .section of No. 6 vein is 4 feet to 6 feet wide and No. 5 vein
i s three feet to five feet wide. The wall rock is quartzitic
® schist containing occassional pure guartzite interbeds up to
‘two feet thick. Both veins have gravity or normal fault
.- movements. The net slip based on quartzite marker beds
,hﬁ is approximately ten feet. Numerous low angle faults

% and quartz boudin occur near the vein. No. 5 vein 1is
"offset six feet northeasterly by a cylindrical fault.
No. 6 vein is offset five feet southwesterly by a low angle

“thrust fault.

the vein at an angle causing maximum rupture, e.g.
vein on the west wall of the trench. ;
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" Three channel samples taken from the No. 6 vein returned
a combined average of 6.54% Sb across a true width of
4.53 feet. Two channel samples taken from the No. 5 vein
returned a combined average assay of 5.30% Sb across ;
3.25 feet of true width.

sted in strike’ and depth extensions.
these are different veins from the
They are arranged either parallel,
with the No. 2 and 4 veins.

Both veins remain unte
‘current work suggests

No. 2 or No. 4 veins.

subparallel, or en-enchelon
Until proven by more work, the possibility that both veins
' represent the faulted extensions of No. 2 and 4 veins,

. should not be discounted because Trench 24 and 41 are

the only two areas encountered where cross-cutting faults

“displaced the veins. Another possibility is that these

. two veins may be branches of the No. 2 and 4 veins or are

-

- parts of a cymoid loop pattern.

11y, No. 2,4,5 and 6 veins are all weaker in

d widths than the No. 1 vein. Collectively,
[?these four veins probably present as attractive a target
‘as the No. 1 vein since they appear to be guite close to
‘each other. Evidence to date suggest these 4 veins form
a parallel vein pattern possibly arranged en—-echelon or
‘otherwise within a horizontal spread of approximately
200 feet. - Table 2 summarizes the main features of the

~ vein system.

h:;ndividua
a-:grades an

TABLE 2
SUMMARY OF VEIN SYSTEM ~ = i
FVC. TRUE | TONS PER  |STRIKE LENGTH| PROBASLE | POSSIBLE DEPTH PPOBABLE Fossisiz]
AVG. GRADE WIDTH VRT. FT. MINEPALIZED |VEIM LNGTM | VEIN LNGTH * ASSURED DEPTH DEPTH ;
Sb % BT 2 11 cu fr/t FT. {90} FT. FT. P FT. 3
1
135 9.3 215 220 580 850 80 200 450*
5.5 4.7 ‘82 167 1000 . 1500 . 110 200 500
5.2 - 5.2 - 20 2004+ 5004 15 100+ * 2504¢
3.1 - 20 100044 1500 . logess 2004 5004¢+*
3.3 - 20 1000%+* 1500 100%+# 2004+ 500%*
4.5 - 20 1000%** 1500 10044+ 200+ 500 =+

“,:JSHMe a 400 thick quartzite bed in Vein No.
ocated in the hanging wall.

1 and both walls mineralized and the faulted extension of gquartzite

Une quartzite bed encounteradto depth of 75 feet re prospect shaft,

E.':g“’ 4, 5, 6 are similar geologlcally to Vein No. 2 and thus would have the same characertistics.

.
ern wlthin horizontal spread of 200 feet.

'- Velna wo. 2, 4, 5 and 6 occur as parallel vein patt
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AIGIN OF ANTIMONY MINERALIZATION

« Antimony deposits on the property are epigenetic and are
formed by hydrothermal processes. They are genetically
related to granite stocks of Mesozoic age. Stibnite-gold-
quartz lodes in the Cleary Mineralized Zone all occur near

intrusives and are believed to have formed after consolidation

of the Mesozoic intrusive.

. The Scrafford antimony deposits are classed as mesothermal,
intermediate temperature, deposits. Stibnite is hypogene.
Supergene process contributes to formation of the oxida=
tion products. The stibnite mineralization assays trace”
:=amounts of gold and silver (0.02 oz Au, 0.1 oz Ag/ton
- average). Such auriferous and argentiferous antimony veins
“'ire classed as mesothermal deposits by C.Y. Wang. 1In i
~auriferous stibnite-gquartz veins, the stibnite mineral-
jzation extends to greater depths than those carrying pure
stibnite alone. :

"~ The hydrothermal alteration minerals sericite, silica.,
- kaolin, and carbonate are also indicators of a mesothermal
deposit. The vertical distributions of different vein

ogical characteristics lends further support to a deeper
type mesothermal deposit rather than a shallow epithermal
deposit. : ;

Modes of stibnite deposition indicate both fissure f£illing
and shear zone replacement took place. Two stages of :
mineralization are recognized. The first, started with
deposition of white guartz from hydrothermal solution

into faults and joints of the country rock. Subsequent
movements of the shear and.development of dilatant zones
was followed by an ingress of mineralizing solution into
the dilatant zones which deposited vitreous gquartz and
stibnite to form the veins.

MPARTISON WITH THE CHINESE ANTIMONY DEPOSITS
A remarkable similarity exists between these deposits and
the Hsikwanshan type antimony deposits. The Hsikwanshan

mines at one time were the largest antimony producers in
China and the world.

Both deposits are localizéd in veins cutting guartzite

near the crest of an anticline. The antimony mineralogy,
gangue, structural controls, lithology, and grade are
similar. The main characterispics between the two are

summarized in Table 3.
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TABLE 3

COMPARISON BETWEEN THE SCRAFPORD AND THE HMSISKXWANSHAN (CHINA) TYPE ANTIMONY DEPOSITS

.

FORM AND

shear zone, No, 2,4-6
velns in consletently

mineralized shear zones

COUNTRY ROCXS AND SIZE AVERAGE
LOCATION OF ANTIMONY BELT STRUCTURE DISTRIBUTION MINERALOGY GRADE REMARKS
{itsixwanshan U. DEVONIAH - NE-3W folds cut by toccur in fractures _Ore:
#ines, Hunan Shetieng [shale H=-5 faults near crest of anti- Stibnite -Largest antimony producing area
Prov., China Chao {quart:lte cline and adjoining cervantite | of China at one time,
Series limestone - Anticline quartzite faults, in cuartzite,. stibiconity,
{Rocks in stratigraphle bed 500 ft. thlek ; 6% sb -0re reserve est. 1.5 million tona
sequence) i overlain by figsure filling, Gangue contalned Sb metal, (1973,Can.Hin.JoV
impervious shale. veins, pods and aleng quartz
INTRUSIVE joints and bedding barite 4 -Production estimated at 100,000 tom
Granite 17 miles E & SW. planes. kaolin, 1 ore pexr year, Hand-cobbed to
. sericite 3 50-60% Sb ore.
P e RN T e e ore bodies Lrregular, gypsum ;
Hsikwanshan ahtimony field, intermittently local= .Waorked to depth of 300 feet.
area 1% x 2 miles. . ized in a zone of 1 ) f :
" mile,
secrafford PRECAMBRIAN 3 .
Property Birch Creek [qtz.=ser,-schist, [.E~W folds cut by E~W ‘localized in shear Intimon 11,3y §b |“Periodic production, limited high
Fairbanks ° Formation micaceous & NE shear zones. zZones at or near stibnite grading during high Sb price
Districe, Juartzite, ' crests of anticline cervantite | (Ne. 1 &
Alaska quartzite, -No. 1 wvein; anticline in quartzite or stibiconitel 2 velns -Ho proven reserve to date although
tale-graphite=- quartzite bed 150 feet |quartzitic echist, kermesite combined) | reasonable to expect M tohs
* ser.- schist thickness exposed. e e LR et potential,
(Rocks in mixéd interbeds) Full thickness estimated/fissure f£i{1ling, veins,| Ganque Ho. L
. ¥ 400 feet. pods, lenses, dissem. quartz vein, -Exploration work %te date; 297 tons
INTRUSIVE 2 & streaks within kaolin 13.5% Sbh per vertical foot across B feet,
Small Mesozoic granitic stocke. |-No., 2 vein quartzitic dilatant zones in vein | sericite for No. 1 and NHo. 2 veins combined.
el — — ~—{ gschist est., 500 feet shears. calcite No. 2
Cleary Mineralized zone, thick. hamatite vein,
(antimony fiald) 2 x 20 miles No. 1 vein in one limenite 5.5% b
| portion of xegional graphite




?,,,z.;. ROCK HYDROTHERMAL ALTERATION
*wall rock hydrothermal alteration is most prevalent on
the footwall side of the veins, the hanging wall side
is unaltered except in rare, isolated cases e.g. Trench
33. The No. 1 and No. 3 vein alteration differs in detail
" from those at the No. 2 and No. 4 vein area. The No. 1
and 3 veins are marked by two distinctive alteration zones
on the footwall side. The innér zone extends out to
distances measured in inches to a few feet; beyond it
¢.is the outer alteration halo measured in tens of feet.

In the No. 1 vein, a 6 inch to 5 foot wide inner zone
of intensely hydrothermal altered wall rock extends from
Wthe footwall. The width of the zone is directly proport-
‘ional to the'degree of stibnite concentration. It is
. thus a useful indicator of the location and intensity of

stibnite mineralization.

;:gaolinization (argillic alteration) and silicification
i’ combined are the dominant alteration processes involved.
This highly altered zone consists of bleached, white to

- ~“flesh coloured flake like or dense aggregates of kaolin
hccompany:ng the kaolinization

sericite and carbonates.
Where

is strong silicification which introduced silica.
. recrystallization happens, clear fine grain quartz is

~ formed. Yellowish and maroon limonite and hematite.stain
“or smear and lesser amounts of manganese oxide is super-
~ imposed on the above. The intense alteration softened
._this zone and near surface it is an incoherent mass of
:finely ground, light coloured and pulverulent clay like
“material, (See Plate B-3).

'Beyond this zone a weaker alteration halo extends further

_ for tens of feet. The halo is characterised by pervasive
.maroon, purplish or cocoa coloured hematization of the
~wall rocks Yellowish brown limonite is intermixed with
3t Suhordinate black manganese oxide often coats fracture
Planes. Moderate to weak kaolinization, silicification

and sericitization are locally discernable. )

The stripped area of the No. 2 vein does not display these
two distinctive zones. The vein footwall is bordered by

a4 -subparallel. fault. This 2 to 10 foot wide bounded area
;3 dominated by yellowish limonitiec stain and silicification
=accompanied by. weak kaolinization. A.pervasive cocoa or
=-maroon coloured hematitic alteration halo similar to that
n_the No. 1 vein extends ‘for tens of feet beyond the

°. 2,4,5 & 6 vein footwalls. It is often possible to
ocate mineralized parts of veins by tracing this supergene
Ydrothermal alteration halo. This has been successfully .
emonstrated by trenching, parti®ularly in the No. 2 and

4 veins area, using the halo as an indicator to find the
‘location and intensity of stibnite mineralization.
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~ANTROLS ON STIBNITE DEPOSITION f
k
Fiw. stibnite veins are localized in sections of strong shear
The veins are formed wherever shear zZones intersect

o zones.
artzitic schists at favourable

competent quartzite and qu
angles.

The change in the nature of vein faults as they pass from
one rock type to another is dependent on the contrast in
-mode of failure between competent and incom

Field observaticons indicate the degree of competency and
the tendency to form veins decreases according to the rock
types in the following order: thick-bedded quartzite,

" thin-bedded quartzite, guartzitic schist, guartz-sericite
schists and other pliable schists. Stibnite deposits found
‘to date are all confined to the first three rock types.
As the shear zones pass through different rock types,
dilatant zones are liable to form in the competent
guartzite and quartzitic schists and constrictions in the
incompetent, pliable guartz-sericite schist and other

'ﬁ schists. | i

petent materials.

The Fformation of favourable loci for stibnite deposition

is a function of:

(a) relative rock competency

(b) angle of ijntersection between shear
and bedding and i

{c) direction of movement of the shear
walls.

The direction of shear movement, and the angle of intersection
between the shear and the bedding attitude of competent
rock determines the degree of rupturing to provide such
.+ favourable lJoci. This angle of intersection is measured

- from a plane formed by the shear wall, in the direction
. of its movement, with the dip of the bedding, i.e., rupture
favors competent rock whose bedding dip is away from the
direction of shear movement and vice versa. Maximum
rupturing would occur for angles up to 90° and decreasing
from 90° to 135°. Beyond 135, i.e. where the bed dips
- towards or into the direction of the shear movement, little
_or no rupturing takes place. Of course, when bedding is
Parallel to the shear wall, at 1800, no rupture can occur

}at all.
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Rupture takes place up to an angle of intersection of 135°
because the shear wall movement is toward the direction

of greatest resistance in the competent rock. Conseguently,
a competent rock would fail by rupture through a continued
increase in the stress and dilatant zone results. A
dilitant zone is accentuated in competent rocks when the
shear zone direction is deflected, e.§. the middle of No.

2 vein. Unfavourable angles of intersection, 135©-1809,
result in no dilitant zone being created since the shear
movement complies with the plane of least resistance of

i’ the competent wall rock. Incompetent and pliable schists 2
f due to their plasticity, fail by flexure, drag and flap; .
thus they do not form dilatant zones. Figure 4 illustrate,

in a diagrammatic manner, the principles involved.
Dilatant zones cause a marked increase in volume. Ingress
©of mineralizing solutions would seek the dilatant zones,
which are sites of low pressures and low chemical potentials,
for stibnite deposition. The ovérlying and adjoining
impermeable gquartz-sericate schist and gouge act as a

i capping or barrier to the mineralizing solution. This confines
£ and limits the location of mineralized zones. A combination

of these processes control both the horizontal and vertical
size, distribution and shape of the stibnite veins.

All veins known to date display this principal on controls
of stibnite deposition:-

= In the exposed section of the No. 1 vein, the 60°©
- south dipping, gravity movement, shear zone cuts the crest
‘of an anticline. A thick quartzite bed, constituting the
north limb - of the anticline, lies on the footwall side.
The shear or vein footwall moves upward and is opposed to
the yield direction of the quartzite bed. This angle of
intersection creates open spaces and forms dilatant zone
loci for stibnite deposition. The impermeable clay gouge
and the incompetent, pliable and impervious hanging wall
quartz-sericite schist act as barriers or seals limiting the
stibnite vein to the footwall side half of the shear zone.
g In contrast, a 20 foot thick yuartz-sericits schist dAnker-
i bed, near Trench 5, is not amenable to form dilatant zones,
. as such, this area constitutes the weakest and narrowest
. portion of the vein.

=5 In the No. 2 and 4 vein areas, the vein shears cut
through competent quartzitic schists at favourable angles °©
“on both walls and form dilatant zones. As a result,

?Stibnite mineralizations occupy all sections of the shear
Zones in No. 2, 4, 5 and 6 veins. No 5 vein (see Drawing

-10, west wall of Trench 24) illustrates  how rupture in p

& guartzite interbed developed a dilatant zone to accomodate

a large stibnite replacement pod and increased the vein width.
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Structural and lithological controls on stibnite
deposition.Sketches show angle of intersection between
" bedding and shear movement to form dilatant zones.
(a)procedure used to measure angle of intersection, _
(b)dilatant zone via favourable angle of intersection,
(c)change from unfavourable to favourable angle,
(d)unfavourable angle, (e)vein pinching and swelling
controled by relative rock competency in favourable
angle of intersection.
Same principals apply to plan view for transcurrent fault,
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- No. 3 vein, see Drawing 13, is a typical case where,
due to changes in the-angle of intersections, the quartzite
anticline on the footwall side is partly favourable to

. stibnite deposition and partly not. Under such conditions

" most of the stibnite is dissipated into adjacent tension

i _joints and fractures in the quartzite, rather than being

“ concentrated into a dilatant zone to form a defined

 vein.Drawing 16, demonstrates where an unfavourable angle

" of intersection negates formation of dilatant zones in

the competent quartzite on the hanging wall.
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SAMPLING, GRADE CALCULATIONS AND RESERVE ESTIMATE

Channel samples were cut from all veins exposed in trenches, stripping, and
the underground workings. The assays were weighted against the sample widths
and areas. Samples were sent to Crest Laboratory of Vancouver for assays;
a few check samples were assayed by two other umpire assayers viz: -

Ioring Laboratory of Edmonton and TSL Laboratory of Vancouver.

sAMPLING AND ASSAYING
. The sampling was done by L.J. Manning, P.Eng., assisted by the writer.
- -Scme samples were taken by the writer only. Standard size channels were cut
“on all vein materials sampled. The soft vein gouge facilitated in cutting
sample channels and usually only a pick was required, assisted at times by
~a hammer and moil for harder vein material. Often, several individual
. . ‘“.channel samples were cut along the same sample line, when the materials
 differed in physical characteristics. Each sample assay was weighted
against its width and later combined to arrive at a representative channel
‘. sample assay for the true width of that section of the vein. Sometimes
i%é;amples were cut at different angles rather than across true width, because
~ “"of problems encountered in the manner of vein exposures.

ach of the five underground samples from the No. 1 Vein assayed a consistant
.02 oz/ton gold, 0.1 oz/ton silver and averaged 18.05% Sb over a true width
£ 15 feet. One sample, #T4, from the No. 2 Vein assayed 0.24 oz/ton gold
ap@ 35.85% Sb across a true width of one foot. The No. 2 Vein is thus

gher in gold content. Unfortunately, not all the channel samples were

.assayed for gold and silver to determine an average value of the two metals

?inzthe veins.
2 S i
b

n

¥
“Concentrates from the preliminary metallurgical flotation tests assayed as
~follows: -
Sb% As% Pb% Ag oz/ton Au oz/ton Feed
63.89 0.21 trace 0.45 0.09 (9.54%Sb)
0.60 0.64 (8.74%5h)

52.16 0.57 trace

"‘"‘—k"_

EESHHO- 1 Vein composite feed sample is mainly a stibnite ore, whereas
he M ; ; =g : : 4 a

=G h?- 2 Vein sample contains a high proportion of antimony oxides.

_Trepresentive samples of direct shipping ore, taken from the stockpile
%G loaded at the Fairbanks railway yard for shipment to Japan, averaged

"EOliows:-
Sb% As% Pb% S% Acid Inso. %
59.46

17027 28.87 0.1 trace 5.72
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CRADE CALCULATION AND RESERVE ESTIMATE

B T

w0 TSl

ot ph

B e L

' grade calculation is based on assay results of channel samples

_faken from all vein exposures. The average grade is arrived at by weighting
aprmrargits = 5 E . i
the:approprlate assays against the sample widths and the areas of influence.
She reserve estimate is determined. where feasible, by using a tonnage

ﬂ: k=i o
 ¥Br'of 11 cubic feet per ton.

1@:éverage grade of the No. 1 Vein is 13.5% Sb over an averaged true width
"9°3 feet in an exposed strike length of 220 feet. This segment of the
fcontains 215 tons per vertical foot, on surface. The No. 1 Vein
ca éylation was done by L.J. Manning, P.Eng. The assays and sample locations

re: shown in Drawings 22 and 22A. Reserve calculation is shown in Drawing

3 and is based on sub-dividing the vein into six blocks.

total of 64 channel samples were taken from the surface exposure of the

ko _Vein, partly to investigate if the possibility of a low grade open
ip&;ﬁp}e deposit exists. Finally 14 of these samples from the mineralized

svein portions were used to calculate the average grade. Seven underground
channel samples were excluded from the average grade cglEEiEElEHT*ﬁﬁﬁg_"" v
tnderground samples averaged 18.05% Sb, 0.02 Au/ton and 0.1l Ag/ton over

o

an average true width of 15 feet.

Véini-.
i iy '
The 167 feet of continuously exposed strike length of the No. 2 Vein averaged

ié} Sb across an average true width of 4.65 feet and contains 82 tons per
¥extical foot, on surface, in this segment of the vein. Its strike

@xtension, exposed 180 feet to the southwest by Trench 23, was not included

P

r,;gﬂ?;grade calculation. This extension returned an average of 2.77% Sb
SY2r a true width of 4.3 feet. The grade calculation was done by the writer

uﬂﬁgggﬁélicated by L.J. Manning. Assays and sample locations are shown in
: ?;39_}8 and the calculation in Table 4.

A

£otal of 35 channel samples were taken from the 167 feet of exposed

X2 length, 29 of these were used in the grade calculation. One sample,
"as _assayed for gold content. It returned 0.24 oz Au/ton and 38.85% Sb
ne foot, indicating the No. 2 Vein has a higher gold content than the

- Vein ; = — A WA
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'-.';_'j.‘h.e gther veins were all exposed by one trench each, therefore no estimate

“i'pf tons per foobt can be made. Ho. 4, 5 and € veins are similar in-ngarly

- -

“"7311 aspacts to the No. 3 yein. Tt is inferred they would have the same

--;%-Egnituﬂﬂ of antimeny mineralization when explored further. Rasults to

= o

‘S data on the No. 3 vein are not too conclusive. The averages of channel
jﬁ;@{is taken from these veins are as follows:—

‘:1" "‘m'--""- g F rpAiR

AT SR -
yein S True Width Shi Ho. of Samples ;
ERBNER Il [
'féa‘_ﬁn..._, '.,-4.1--_',_' " 5.2 feet 5.2 5 (SRR, = S
g ';I@‘.:_l-__,' e 3.1 fest 1.68 15 A TR S
o 4 e 3.25 fest 5.30 2

N6 4,53 feet 6.54 3

g
2 ores and concentrates from these veins are of premium guality because

m.’:abae.-m: of daleterious smelter impurities and the carriage of

teciable amounts of by-product gold and silver.
7 Ry

4 o
a2

Estimate:

2In determining the reserve estimate a tonnage factor of 11 cubic feet per

EE& was used. Work to date has exposed and developed mineralized segmants
=ena

coatalning a "proven tonnage per vertical foot of 297 tons, at the surfacs,
bz '!ﬁﬂ-f;[lg 11.3% Sb across an average Lrue width of 8 fest" for the Ho. 1

5 - Ho. 2 veins combined. At §l1 a pound antimony, this grade has a gross
b £$225 per ton, in situ. pagults to date indicate the property

steentains a surface exposure of 951 probable tons per vertical foot. Table 5 -
~ Fage 41, sunmarizes the resexve caleulations.

'_:'5!5_1!?1 2 Vein, at 1800 feet elevation, is 700 feet vertically above

sthe Bg, ”

e TR 1 vein (at 1100 ft. elevation). Both weins occur in strong
: % e and are idantical in miperalegical and host rock characteristics.
e M._ﬂhezvati.uns eonfirm that the veins chould have excellent depth
-i;-Fotentials. When the surface exposure of 951 probahle tons par foot is
';%TEE at half square, i.e. to a depth of 567 feet, it calculates to
.‘ﬂ';ﬂ&,::qﬁtms of "possible” ore inferred by sucface work completed to date.
: this ore be identical to that previcusly developed {i.e. 11.3% Sb
B feat true width), then every justification exists for a 500 t.p.d.

-

= .and mining operation. The four other discoversd veins plus several _

%“ﬁ :E!_naznlizud zones revealed in the geochemical survey, when
2 lﬂh&%__’f;-l:gther, eould contribute to additienal ore reserves in the fuyture.
R o A S :
Fituiw . PrPoeding discussions verify that sxcellent situations are present in
1] B5 ample ore reserves to sustain a future 500 t.p.d. or larger
and milling operation.

A poly
T
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$* TABLE 4: CANTU NO. 2 VEIN RESERVE CALCULATIONS

f‘i:‘%'-ﬂ' (See Dwg. No. 18)
‘.?’HJ L Area % _5Sh % Sb X Area
:5 g X 6.5%0 32.50 3.79 123.18
45 x 8.50. 38.25 1.46 55.84
Eﬁii % 8.50 52.70 3.41 178.71
33 .00 1.09 35.97
32.50 4.01 130.32
‘42.7s 5.20 222.30
ey 's8.50 1.15 :3_55 28
e - 79.80 8.46 T a7 1nE
83.70 8.04 §72.95
80.75 3.06 247,10
90.00 12.81 1,152.90
72.00 2.48 17712
40.00 2.92 1l6.80
45.00 3.3 152. 10
52.50 5. 28 277.20
45.33 11.30 512.23
20. 25 4.98 100.84
B99.53 5.45 4,:,B98.95

. Average Grade = 5.45 %3b.

44
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Average True Width - 5.38 X sin 60 = 4.65 Ft.

-'15'-, Tons per vertical foot =82 tons @ 11 cu fE/ton



GEOCHEMICAL SOIL SURVEY

The property area 15 overlaim by residual sub-arctic

brown forest soil. The vegetation cover is typical sub-
arctic boreal forest of the type found close to the tree
line.; It includes moss, birch, aspen and black spruce.

Extensive permafrost exists in the wvalley and lower slopes _

" with seasonal frost lasting until late July or August.

“‘orientation Survey:

~In 1at|-July, 1970, when tha ground had thawed sufficiently,

£h it

y = A / et et e
an S N s ey L

an orientation geocchemical sall survey was conducted.
S0il samples were collected from each soil horizon of the
so0lil profiles exposad in trench walls. E£oil samples were
collacted from both mineralized vein areas and from
unmineralized szhear zone areas. The resiults proved that
4 geochemical soil survey is useful in locating under-
lying mineralization. The top of the "B™ soll horizon
was chosen as the most practical sample layer. Antimony,
arsenic and copper contents ware analyzed. Arsenic
proved to be an excallent pathfinder element for antimony
mineralization. Copper distribution is inconclusive.

Immediately following this, a geochemical soil sampling
programme over the entire property was initiated. Thea
field work -was conducted by Tricon Exploration Services
of Horth Vancouwver, under the wiiter’s supervision.
Infortunataly, the survey began after most of the
trenching was completed. Areas near and downhill from
trenches wareé not soll sampled because of anticipated
contamination by the trench debris,.

Field Procedure and Apmalvtical Method:

Using the Murphy Dome Road as a baseline, flagged grid
lines at 400 foot spacing wererun north-south across

the entire property. The grid totals 38 line miles.

One soil sample was taken at each 200 foot station along
the grlid lines. A total of 1511 soil samples wara
collected.

A mattock was used to obtain the soil sample at the top
af the "B"™ eso0il horizon just below the bottom of the

A" horizon. Wherever posaible, every sample was
callected: from the identical "B" -soil horizon sc as to
prevent contamination and variation in metallic contents
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FIG. 5 - Frequency distribution and histogram of Antimony
in 1511 soil samples from both background and
anomalous areas - Scrafford Antimony Progerty,
Eagle Creek area, Fairbanks District,Alaska.
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from other soil horizens. About a handful of the soil
sample was collected in a waterproof kraft paper bag.
Field notes on the terrain, soll characteristics and

drainage were recorded for each gample ‘location. Sample
depths were variable but averaged less than 2 fast from
sarface.

vThn :ail gamples were sent to Chemex Laboratory in North
““yancouver for analyses. Chemex reported:- “the samples were
} dried ‘and sieved to -80 mesh, 0.5 grams of each sample
§..fraction was digested in hot 70% perchluric and concentrated
érnitrlc acid. Both antimony and arsenic contents were
gfdut-:mined for each sample by the atomic abzsarption method.”

E‘ Data Treatment:

“'“Hf-' e

.1

. A total of 1511 seil samples were analysed for both antimony
“and arsenle contents. The results are treated statistically.
-Fig. 5 and 6 are the freguency distribution curves and
“histograms for antimony and arsenic raspectively. Antimony
ﬂl distribution shows a symmetrical curve, arsenic distribution
is erratic but averaged as an asymmetrical curve skewed
£ ¥tn the right. These curves are included for thnse riéaders
who prefer such presentation of data.

s

ol
13 ‘The writer follows the procedure developed by C. Le Peltier
.in the graghical representation of geochemical data. Soil
i antimony contents ranges from 5 to 50 ppm and arsenic from
'{:5 te 150 ppm. A log interval of 0.1 is used for antimony
- and 0.15 for arsenic. Table & - antimony and Table 7 -
ét-arsenin. shows the computations and resulting tabulations.

"kﬁThase data are pletted on probability-logarithm graph paper
g Eo construct the cumulative fregquency curve. The ordinate
1 plotted at class limits, thus cumulative fregquency is

+plotted against the class limits. Fig. 7 shows tha results

”uf th15 plotting. +

_ThE straight line obtained for both antimony and° arsenic
¢-indicates the values are log. normally distributed for

'%'hﬂth sets of data: - Tha negatively hruken antimony._ llnE

i
%HEHH background is ll;l‘l.l'-!l‘l. by the intersection of the line
*“lth the 50% ordinate and is the geometric mean of the
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TABLE G6-ANTIMONY FREQUENCY DISTRIBUTION

Claes Classg ] Cumulakive
ink. int: of Total %
Lag. ppm Sh Freguanchy Value Freguancy
0.9 a8 39 3.8 100.0
- 1.0 10 107 B | 97.4
_ 8 S 13 119 7.8 90,3
el 1.2 16 355 23.4 B2.4
= 2] e 20 474 31.4 59.0
Wl 14 25 245 16.2 27 .6
- B 32 146 9.7 11.4
BB 1.6 * 40 23 B 1.7
0 50 3 0.2 0.2
{E Total ' 1511 100.0 .f
.5—: .
; Population:-¥ = 1511 Range:- R = 5 to 50 ppm
Log. interval = log.R = log. {50/5) = 0.10
n* 10

#n = number of points on curve

TABLE 7-ARSENIC FREQUENCY DISTRIBUTION

——

Log interval = lo 3 R = log 350!5

48

*ﬂ = number of puihtﬁ on curve

Class % Cumulative
ink. of Total % .
ppm AS Frequency Value Frequency
7 198 12.87 100.00
10 305 20.19 B7 .03
14 225 14.89 E6.84
20 250 16.51 51.95%
28 145 4.66 15.44
40 191 12.62 25.78
56 70 4.83 13.1%
g0 65 4.30 B.53
110 20 1.32 &4.23
160 18 1:19 2.9
220 22 l1.46 Ll R
320 -4 0.26 0.26
Total 1511 100.0
ﬂpulatign - = 1511 Range:—-R = 5 to 350 ppm

0.15
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rasulit. Thresheld is taken at the inflexion polnt occurring
above the 2.5% line. The threshold value is 1.5 times mean
backgreund for antimony and 4 times mean background for
argenic. WValues higher than the threshold are considered
anomalous.

contour intervals in Drawings 26 = Antimony and 27 - Arseniec,
ara selected on the basis of class limits and interpretation
of the cumulative frequency curves.

s sl T Antimony=-ppm Arsenic-ppm

: Rl
Mormal background fluctuation 5-30 5-80 '
Mean (geometric) background 20 z0
THRESHOLD 30 80
Possible anomaly Ip-40 80=-160
Frobable anomaly 40-80 160-320

Discussion of Results:

Drawing 26 is the antimony geochemical soil plan. Drawing
27 is the soil arsenic plan reproduced in sepia for use as
an overlay teo facilitate interpretation. Coincident or
correlative antimony and arsenic anomalies combined are

of prime importance. Arsenie in the orientation survaey
was found to bes an axcellent pathfindar glement for
antimony. Both metals have 1ow mobility, but the range af
arsenic contents in soil is much greater than antimany,
thus arsenic provides a wider contrast.

Anomalies discussed in crder of importance are as follaows:-

{1) - Two separate arsenic anomalies along the same N60°E
Etrike, are partly coinecident and correlative to three
antimony anomalies. They occur norkth of the Murphy Domne
road in Section 15. The - southwestern arsenic anomaly is
1400 feet being separated by 200 feat of background soil
from tha other 1900 fcot long anomaly to the northeast.
The three antlmony anomalies are from 600 feet to gOO
feet in length and are separated from each other by 600

‘feat of background soil. They are distributed aleong the

same N607E strike but elightly further downslope from the
arsanie anomalies. These anomalies combined with the

*background soil sections have a total correlated length of
_4200 feet. They reflect that strong underlying antimony
;mineralizatiunﬂ could exist. Two smaller coincident
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east-west antimony-arsenic anomalies to the east of
independence Creek, in the same Eaption, may represent
the strike extensions of Ho. 3 wein. !

{2 At the northwest corner of the survey area in cectien
17, a 3000 foot long east-west arsenice anomaly with a
north-easterly branch is coincident to an area of antimony

“walueg just 2 ppm short of being anomalous. This area

reflects a probable underlying east-west vein and the
junction of a northeasterly vein. Ancother smaller co=

ineident anomaly trending east-west occurs 2000 feat south

W
b
]

2

W SR EIEE

o i

e T

~distance of at least 200 feat beyond the anomaly boundaries.

#.This programme is considere
~+locating other potential vein areas on the property. Some

5

—

-3

¥

iy

%iFfEater magnitude than those found to date
gaand No. 4 veins. When the propesed detail geochemical

el ~EE
(3} The sast-west linear antimony anomaly in section 22
is correlative to a small arsenic anomaly. This could

rapresent a yet undiscovered east-west vain,

{4} The two antimony anomalias at the boundary of Sections
20 and 21 are not assoclated with arsenic anomalies. The
anomaly at the headwaters of O'Connor creek is likely the
strike extension of No. 2 vein, since ita projected strike
extension to here would intersect the crest of a regional

anticline mapped by the U.5.G.S.

(5) The coincident east-west arsenic-antimony ancmaly in Sect.

16 extending from Trench 34-36 is probably derived from
the Ho. 3 vein where it is inferred to emerge near surface

200 feet gast of Trench 34.

(&) Several small isolated antimony anomalies in Section
22 are not correlative to arsenic anomalies. - Some of
these are related to northeasterly vein systems and others

to gast-west vein systems.

All thess anomalous areas should be geochemically surveyead

ii'in detail on 100 feot line spacing at 50 foot sample

‘stations. The detail survey area should be within a

4 to have been successful in

%0f these geochemical anomalies, {1)to (3), indicate that

tha potential underlying mineralizations are of equal or
in the Ho. 2

-

8011 survey is completed, the best targets so confirmed,
should he trenched by bulldozlng and those of lessar

éﬁjPEﬂrtancg testod by shallow pitting.

W~
e
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METALLURGY

Most antimony ores can be successfully concentrated by
combined gravity separation, flotation and tabling.

Where cheap labour is available, €.g. China, Bolivia,
Mexico and South Africa, antimony ore is hand sorted

for direct shipment. At other antimony mines, the sulphide
ore (stibnite), containing from 1.5% teo 10% Sh, is
concentrated by a combination of flotation and tabling,
whareby a concentrate grading 55-65% Sb is obtained at B3%-
95% recovery. Sunshine Mining Co., Idaho, recovered
antimony by electrolysis from solutions, obtained by

nsing hot sodium sulphide to dissolve the antimony contained
in the tetrahedrite concentrate. Antimony oxides have not
been successfully floated. Hand sorting and hand jigging
have been used to concentrakte oxide ores for shipment.

Testing Methods and Results:

on July 31, 1970, Pamicon Development Ltd., Morth Vancouver,
instigated a preliminary metallurgical test on the benefi-
cation possibilities of the Scrafford antimony bearing
material. H.M. Thurgood, P.Eng., directed and supervised
the test programme. REeports on the test results are
included in Appendix 1V. The following is a quote from
Mr. Thurgood's summary report:- j

" ..to date the following tests have been

completed with indicated results as naked:

{a) Complete floktation tests were run on
three ores utilizing variations of
reagents, conditioning times, and other
variables.

- All tests were good on the flotation
of sulfides.

- All test were fair to poor on the bulk
Flotation of combined oxides and sulfides.

= 311 tests were fair to poor on the flotation
of oxides.

The flotation testing was suspended pending assay

rasults for As and 5 to conflrm material balances
and total antimony recoveries.
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() Scrubbing tests were completed on all ores.
- thegae teskts indicated a high percentage of
colloidal material and a tendency for the
stibnite to zlime and the sulfur, arseniec,
and antimony to be slightly concentrated
in the slime fractions.”

Assessments of the Pamicon flotation test results [Appendix IV,
page IV-16), indicated a 92% reccovery was achieved for the

stibnite but only a 52% recovery for the oxide-sulphide ore
mixkure. However, mining beyond 70 feet from the surface would
obvyiate the cxide recovery problem, sSince oxidation only axtends

to this depth. Concentrates from this Fflotation test assayed
rg Ffollows:—

: oo T ; Ag Au

VEIN - S5b & As & Eb % oz/ton oz/ton FEED
Mo. 1l: E3.89 0.21 trace D.45 p.09 { 9.54%58h)
Ha. 2: 52.16 0.57 trace 0.60 0.64 { B.74%5h)

The No.l Wein result is from the weighted average of two feed
samples consisting mainly of stibnite ore whereas the No. 2
Vein feed contains a high percentage of antimony oxide ore.

A prime concentrate is thus obtained because of the absence of
deleterious smelter impurities and the carriage of appreciable
amounts of by-product gold and silver. :
Cantu Minerals leased the Busty Bell gravity mill (50TPD capacity)
at Pox in Bugust, 1970, to concentrate some of the low grade
stockpile ore. A mill sampling test programme was conducted and
supervised by H.M.Thurgood,P.Eng. Results of the test are inclu-
ded in Appendix IV. The feollowing summarizes Mr. Thurgood's
Bemorandum of October &, 1970:-

5b & As % 5 %

FPaed ©...:a:00 - om 397 0.60 0.26
BB LR o e e e 39 .88 0.80 5.73
- s i e e 55Tk 0.32 14.69
PR R R 0.58 0.02
Avarage concentrate grade ...... 42.94%5b
RASOYTRLYT e s e i as e ol s i, SR
Concentration ratio. ..o aiaaa 29061

X Feed rate per day measured ..... 26..5 tons

:hES[ results showed that most of the arsenic was carried away
*h the tailings. Flotation test was completed on tailings of
“le mill sampling, but this programme was temporarily suspended
i Pnding receipt of further assays and technical data. Visual

f ‘icatipns are that a good concentrate can be obtained.
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Britton Research Laboratories, Vancouver,; conducted two
geparate metallurgical tests on samples of the stockpile ore
from the Hoa. 1 vein. The teasts consisted of flotation and
tabling. Their test on a 100 pound composite sample of
partially oxidized material achieved a 58.6% recovery, in
which 82% of the etibnite waszs recovered. The head sample
assayed 21.75% Sh, the combined concentrate graded €1.0% S5b,
0.863% As and 0.05% Pb. Britton's opinion is that at least
B5% of the stibnite would ba recoverable with further cleaning
(See Appendix 1¥). These teszts were done in 1965 for Silver
Ridge Mining Ltd.

Discussions:

Results from these metallurgical tests indicate successful
and satisfactory recovery of sulphide antimony (stibnita)
but most of the oxides are not recoverad. Infermsnck from
field observations to date is that oxidation is not expected
to extend deepar than 80-75 fest below surface. Beyond

this depth, antimony mineralization would be essentially

in the form of stibnite. Should mining operations exceed
this depth, the oxide recovery problem could be obviated.

Regarding the treatment of oxidized antimony ore, C.¥. Wang,
reported thak:-

(i) F.W. Belash obtained a 75% recovery from an ore
+ gcontaining stibnite and its oxidation products by
flotation and tabling its tail, in the Eamandzhai
(U.8.5.8.) antimony plant. Optimum results were
obtained thus:- ore erushed to -80 mesh, reagent
consumption wviz. CuS0, 400 gm/teon; shale tar 500 gm/ton,
and fine oil 180 gm/ton.

{ii) Adelaide School of Mines, Australia, researched on
developing a process for treatment of oxidized antimony
OFre. It was found that at pH? cervantite floated
after sulphidizing with sodium sulphide.’

Should antimony oxides become a4 major recovery problem
with the Scrafford mineralization then further tests,
based on ore-dressing methods mentioned above, should be
attempted.

Prom results of metallurgical testing completed to date,

it is inferred that the milling and recevery of the Scrafford
antimony mineralization will be best accomplished by

combined grawity separation, tabling and flotation.
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A preliminary theoretical case study, to examine some of
the variables involved in the economic aspects of mining
was undertaken by L.J. Manning, P.Eng. Trenching ecost
calculations were done by H.M. Thurgood, P.Eng., since
-this wag, and will be, a major exploration expenditure.
Some of the marketing parameters assocliated with antimony
ore are discussed.

Theoretical Cas Study:

Both the Ho. 1 and Hoe. Z velins ware used a3 models in this
theoretical study and their merits compared. Drawing 24
iz the plan and projection of the No. 1 veln and Drawing 25
of Mo. 2 vein. These show how the weins will oeccur if no
further,; as yet undisclosed, controls exist to further
delimit their antimony mineralizations. It should be
emphasized that the full thickness of the gquartzite bed
host rock has not yet been exposed on surface. The
following iz am excerpk from Mr. L. J. Manning's report
dated RAugust 5, 1970; his Drawings 17 and 1B ara the

seame as Drawing 24 and 25 respectively in this repork.

"The accompanying tables on Dwg. No. 17 {(24) and
18 {25} indicate the source Erom which 558 operating
profit may be deriwved. 55M was chosen as an adequabe
pore-eguivalent to repay the nominal capital reguired

" by a small mill with allowance for preliminary mine
development and an operating profit. The depth reguired
to provide this return From an exposure like Mo. 1 wein
with operating costs of 525 and 550 while ocbtaining
various market prices is indicated on Drawing WMo, 17 (24).
Drawing No. 18 (25) indicates the reguired exposure for
& similar return from an occurrence like the Ho. 2 wvein.

If Drawing Wo. 17 (24) (Veln 1 type) is considered, with
operating costs of $50 and market price of 65¢ per pound
of Sb, it is evident that %54 operating profit would
require the milling of 55,000 tons. If this were milled
out in three years, a mill of 50 tons par day capacity
would be required. #As the estimated cperating profit
from type 2 is only 57.50 on an estimated 550 cperating
cost, and as capital costs for a 600-ton plant would be
abhout $2.0M and underground preparation costs approx-

3T e i

AR

izl

AR

imately $2.0M for a total capital of about $4M, such
a vein would only be developed and mined as an addition
to an operation based on vein type 1.7
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Groand Ca. Yds. Total Cosk per Cast
Condition Excavated Cost Cu. ¥d4. Fatio | Trench #
Thawed 34,160 %18,962 £0.78 1:1 23-24 and
11-36
Semi-
Thawed 3,120 4,438 1.42 1.8:1 |.6 and 7
Frozen ' 9,490 38,861 4.09 5.2:1 2=5,41;
Vein 2
Stripping.
- PEe———— —== = 2 = = 1
TOTAL 36,770 $62,261 £1.89 2.2:1 15 Trenches
- Vain 2
A X Strippling.

oL Rl 'l;.

Drawings 24 and 25 are self explantory and should be
referred to if reading the above excerpts. The plunge
length required will be considerably reduced when the
full thickness of the guartzite beds are exposed and
the attendant increased wvein strike lengths are known.
For example, doubling the strike length of the No. 1
vein would guadruple the tonnage and reduce the plunge
length to only ocne guarter of what is regquired for the
sase return in operating profit. Fig. B is a graphical
represantation, prepared by the writer, based on the
caleulations contained in Drawings 24 and 25.

Trenching Cost Study:

Trenching and strippling was performed by a DHE Bulldozer
with attached rippers. In some instances an Air Trac

was reguired to drill the frozen ground for blasting prior
to bulldozing. A Cat. 966 front-end-loader was used to
agsist the bulldozer in excavating some tranches. Datall
calculations on the trenching cost were complled by

H. M. Thurgood, P. Eng. and are includaed in Appendix 11l.
Table 8 is extracted from data contained in this Appendix.

TAELE B

Trenching Cost Summary = Scrafford Propecly
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It is apparent from the preceding Table that the cost

is lowest in thawed ground, where only ripping followed
by bulldozing is needed. Unless absolutely necessary,
trenching should be avoided in frozen ground since the
cost is increased by a factor of 5.2 times. This cost
increase is attributed to costs bhurden berne by reguired
drilling and blasting of the frozen ground prior to
trenching. :

U Marketing:

Historically, the market price of antimony has been
characterized by abrupt fluctuations dus to:

1) "Hide differences between war and peacsa
time demand

2) availability of mainland Chinese antimony

3} the high cost incentive to meet war time
demands." - (gquoted J. Paone.)

China has traditionally been the largest supplier of
antimony to the world market. Prices in 1968 dollars,
have seen a low of 4 cents a pound in 1922, to a high
of 63 cents in 1951. A shortage of antimony supply in
1969, skyrocketed the price to a historical high of
U.5.%4 a pound by March, 19%70. This shortage can be
explained by:-

i) Disruptions of Chinese production due to the Red
Cuard Cultural Revolution between Ahugust, 1966,
and late 1968-69.

ii}) The Bolivian miners' strike in 1967-68 which
interupted productions.

§ii} Increased demand from the escalation of the Vietnam
war and continued uncertainty in the Middle East
conflict between Isreal and Egypt.

iv} Inecreased demands for consumer goods, especially
automobiles, in the sudden unprecedented booming
economy of other neighbouring 5.E. Aslan countries
as an outcome of the Vietnam war..
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;;;_’!-.:;“ york antimony price rose sharply from a low of
._‘fé'ént’ per pound in March, 1969: te a record $4 per pound
',‘f.',';.; jater. Metals Week Quotation faor the ore (+B60% Sb) was
¥ acord ¢43-545 per short ton unit in June, 1970. Since then,
“ghe price had been declining and by September, 1970, the metal
i was quoted at 85 cents to $1.05 a pound and the ore at £25-
.f?j"$i"'=rp'l=r' g.t.u. By 1971, the metal price had someawhat stabilized.
"_-.itf.u_.:-lu"r.'uls_ Week average quotation (N.Y.) for June, 1973, was
_'i'%ﬁ:jﬁ:!:_ﬂntﬂ per pound for antimony metal and $9.20 to '510.20

= ¥

..'%i'i:ﬁ.'t{u-f' for -the ore.

B _ : 5 _ 3 :
fgé:ggntga demand fer antimony usage in flame retardants

g‘-_ﬁ?fglnerltﬂﬂ from the passing of U.5. government legislations,
".'f--%"f"ih"a"thiﬂ year, requiring the flame proofing of children's

!#.;F wear and the interjors of automobilas and other passenger
arriers. | Recent utilization of high purity antimony in the
iri?ﬁ'hz:l:_pra of zeml-conducktors and thermo-electric devices augments
i“f‘ﬁ?:?ﬁjspmptinn patterns. These new uses are certain to raise
lml':ifih_i.]:i:a the Future antimony price and prevent its historically
ies fluctuations. The supply-demand relationship for

3 _.-l-----F"iE,_ ey !
'Ff-lﬂt,flnpny-lgﬁﬂ, is 4llustrated in Figure 10, page 57. Consumption

'l'E__-Ehh_"_'ratu for the metal is projected at 3% to 4% per year in
_:'_i,'_ﬂfﬁf_{ﬂitinnal uses. The total world consumption of antimony
'_'_!‘15}‘*1'11‘ 1968 was 90,000 tons, about 50% of which was consumed
'-._iﬁ;&hq DUnited States. The United States is dependant on foreign

_'-_.'.-;‘-',?r','lﬂ:__q'.n'ggr_fur jts antimony ore and metal. TIts smelters import
.ié':-,'éa‘%f?ﬂg;ghair ore reguirements from foreign sources, mainly
E,«.'.__g-. exico, Bolivia and South Africa.

| 2 S s

r ﬁ-l'- 1

-.‘:h_!_.hha__}utl.nq of antimony concentrate, should the propecrty
-'.':E-!-E-.'.E,?,.]“ an economically viable mining proposition,
_-_L"IH!S!: accomplished by:-

7 Long term sales contract with a smelter based on a
iyt floor price with bonus percentage provisions when

participate in the mining project. ;

Open market sales through concentrate purchase agents

of _short term contract sales with several smelters.

- = :..-:_:- '} x
; TE:-_L,_F E}F_-,andfar_ b) are most desirable if a mining
':‘-;E,.?__l!-_'-_,ia carried out on a larger scale, say

L _--Ffiﬁ?_r!_a per day. -This will epsure a securs market
: _-..E‘_,,;f‘g:' the capital expenditure required in such’an
i -h‘:E_i?l!- Method e} is less attractive and in only
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practical on a small scale, high grading, operation at
times of high antimony price.

smelters seem the most loglcal ore purchasercs

. Japanase
onsumption growth

; to approach because of their faster ¢
rate for antimony and the sherter shipping distance from

Alaskan ports. Currently, steel pipes and ancillary

-
£,
i
|

®'are being shipped from Japan ta the Falrbanks depot.

M Sadvantaged freight rate hased on a "back-haul”
d be negotiated. UOnited

equipment for the coanstruction of the Trans Alaskan FPipeline
: An -
to Japan i

fi

* ‘with the same shipping lines coul
%Etn;es'sntltgﬁg-lre_plxt, followe

g

a- Ay
. E

T e
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s CONCLUSTONS AND RECOMMENDATIONS

1. .'ﬁﬁiq:atinn and development TO date has exposed and indicated
e

=AAGE PER VERTICAL FOOT OF 297 ToMs, at surface, grading 11.3% <
L=t avh of B fest" for the No. 1 and No. 2 veins combined. RBoth vain

a Lrue Ry
o een in strik nd_depth extensions. The Ho. 1 Vein aueraqed\_lmh
f38.9.3 feet and the Ho. 7 Wein 5.5% over 4.7 feek. The Mo. 2 Vein is
therefora the veins should have

fer 7o
Lol gat vartically above the No. 1 Vein,
g '-_,:_.nm: }Eﬂt_rEEPFh potentials.

b i ST A ; . e
1.2, Results to date indicate the propecty contains a surface exposure of !
ﬁ,ﬁ:igﬁﬁi'_pgr'vertical foot. When this is considered at half square=— to 3
e ‘#zpth of 567 feat, it calculates to 540,000 tons of "possible” ore
Eﬁ ﬁ"iy:iurfa:e work te date. Should this ore be identical to that

A veloped previocusly (f.e. 11.3% over B feat true width), then ewery
. Fiagtification exists for a 3500 t.p.d. milling and mining operation.

i 2 i o -

e i Lo T )
" 1.:.The four other veins, discovered by trenching, plus several other

B = d
i jﬁttn't:fg_}“g;ﬂerali.zed zones revealed in the geochemical survey could

é.qf&-ﬁtu' H'__gdditianal ore reserves in the futore.
1.4, The veins are localized along segments of strong shear zones and are

e e, FE1N:
Iﬁgggf_:stibnue, antimony oxides and by-product gold and gilver in
= l_gl_;i?'gpqqe and quartz gangue. Oxidation is inferred to extend no deeper
an 70 feet from the surface. Thess deposits are remarkably similar in
‘geclegical settings to the Hsikwanshan antimony mines, which at ocne tima
were the largest antimony producers in Chine and the world.

P LR
i !_r_ leﬁﬁ-].,—l;-:_-;. i ey
8.5 Tha ores and concentrates from this property are of premium quality

i o, |y e o
TN rSuIeaE the sbsence of deleterious smelter impurities and the carriage

i e
."rf‘g‘iﬂ_t::.‘j_.:ahle amounts of by-product gold and silver.
‘_: S
& :¥Wall rock alterations consist of a parrow zone€ of kaolin-guarkz=

y i‘“'ﬂ_':"'}.ﬂ__a"-_ﬁ-llmnite and an cuter cocoa coloured hematite halo, that extends
'=-"T=‘-‘F."'.“ of feet beyond the veln footwall. This halo serves as a useful
axgiezation guide to the loeations of antimony mineralizations.

L

y ':'i'l‘l?ll: ;ﬁpra::;iantaa demand for antimony usage.in flame retardants could ,
Lﬁnhﬁ?l:mﬂpaﬁsing f?f u.s: government leg:_slati.::rps, 1_:h15 year, raguiring

= ﬂﬂ'&tﬂfp ‘oofing af ch:_.ldren ! r}ight wear and the interiors of automobiles

: —.OCher pagsenger Carrlers. This neaw demand alone ig certain o raise
o ;%‘l‘s_::_'&’h’-}li_z_t_ the future antimony price and prevent its historically wide
- nFca fluctuations.
TR
;ﬂi;;p::w is ntaess?hlehyaar round wia 18 miles of wall maintained
:_q:;h‘_;;ﬁ,f; m Fairbanks, which is linked by railway to t.'m‘a desp geaports
i Wabeiy ____';::':_-_.:‘-ﬂ-_ﬂ miles and Seward - 420 miles. FRoad distance from
'____'_"lln.it"“ﬁr-i-iti--!:ha 1CETfT:'EE seaport of Valdez is approximately 320 miles.
T e jll;ﬁ.-'ﬁ itles pertaining to a mining operation are available in the

S SAS ATER ., 5 I

i
Sk g T
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%-_.&___. | : .
.-Ej The property is in permafrost terrain. Active layer glide,
2 solifluction and gravity, distorts all geological structures

aev i

_within this layer, which extends up to 20 feet bBelow surface.

Weaution should be excercised in the interpretations of geologic
sinea they are of non-

data obtained in the active layer,

gaiaatrcphic origin.

T

ﬂig:? preliminary matallurgical tests indicate thakt recovery

Eﬂiﬁhest accomplished by combined gravity separation, tabling
4 90% range,

fiandiflotation.  Stibnite recovaery i in the
recoverable. Should future

ﬁﬁﬁ{mbst of the oxides are nokt A
gﬁiiﬁ;nq_npe:atinns extend beyond the zone of oxidation, 60-T5 ?_-
‘Faet below surface, then the oxide racovery problem will ‘be Hirgs 2
Sbviated. It is possible that gold and silver valuess contained

]yéhg antimony concentrate will be able to defray part of
the freight costs.

-I“r-:\'-- o1 ‘\:I:.-::T .l'-'._
E3%1. -5 Historically. the price of antimony has been subjected Eto
& word's antimony has traditionally

kuﬂ& fluctuations. Most of th
qgj:upplied by China. Concentrate sales based on a flooxr price

an :tﬂrm gmalter contract is mosk desirable or alternatively,
fMarrangements should be made with a major antimony consumer to
s=participate in future mining operations in order to obtain a

BN i .
t—gacure market to justify the capital expenditure reguirad.

=5 et ol

ﬁ%qi§?d on thea fnra&ainq. a systematic exploration programme is

“Firecommended. The purposes are: To test for vein depth and strike

lﬁﬂﬁyinulty of the Ne. 1 and No. 2 veins, continuity of the
favourable quartzite and guartzitic schist at depth, to

= tain some drill indicated reserves, explore other veins
“i2further and check target areas outlined by the geochemical seoil
FgeNErey -

s s

-=the programme is teo consist of the following:

'iﬁ.zl !

Diamond Drilling - BQ wireline

e
-EH“+.} Vain - Recommanded drill pattern and targets are:

1 gets of fan drill holes with 2 holes in sach drill
site, one hole at ~-45° and the other at -75%, to
intersect the vein at 100 feet and 200 feat respectively
below surface. The drill sites are to be spaced 100
~-feet apart, along the exposed 220 foot section of the
wein, on the south side of the vein. This totals 1800

feek of drilling.

ited lﬂﬁ feet-easﬁ of o

One 300 foot vertieal drill holea s
This hole ia drilled

Trenmch 3 on the hanging wall side.
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o te locate the Faulted extension of the guartzite bed
on the hanging wall side, to intersect the vein at
150 feet below surface and to check the continuity
of the gquartzite bed on the footwall zide. Another
350 foot vertical hole located south of the above is
planned to intersect the vein at 250 feet below surface.
These two holes and the 3 sets in (i) would test a
total strike lenth of 400 feekt, i.e. gllewing 50 Egot
drill hola spacing influence froem the end holes, and
a depth extension test to 250 feet helow surfacs.

Bata obtained could alsoc be utilized to obtain a drill

v fndicated reserve.

i e

5 [ T
AR 1
™ '.'F:.
[ (=

,
e

Hui My

T
a

- . One 500 foot stratigraphic drill hole on the footwall

B4 = side of the vein, near Trench 4 to determine the :

““thickness of the guartzite bed. A& second 400 Eoot

. wvertical stratigraphic hole, collared 150 feat east

' of Trench 5 on the footwall gide, should be drilled to
verify and confirm the plunge of the guartzite bed and

¢, its thickness.

Fan drilling with 2 holes on each af &6 drill sites
located south of the vein are planned. The two holes
on each site are to be drilled at -60% and -90°
respectively, in order to intersect the wein at 100
Faet and 200 feet below surface. The first 4 sets of
holes are to be spaced 100 feet apart in the stripped
area of the Mo. 2 vein. The two sets at the opposite
ands are spaced 150 feet from the last drill sltes.
Phis drilling would test a total gtrike length of

980 feet, i.e. allowlng 75 feet beyond the end holes
due to the influence of drill hale spacings, and test
the depth extension te 250 feat, i.e. allow 50 feet

hole spacing influence.

A vertical 400 foot drill hole, collared south of
the vein, drilled to test the continuity of the
quartzitic beds and to locate the vein -at 300 feet

below surface, -

Data obtained from this drilling-could be used to
calculate a drill indicated reserve. .

; Total footage required in the 23 drill holes is 6000 feet;
7E§EP;Eaat'ara allocated to the NMo. 1 vein and 2500 feak to
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.n.}-.
7. rranching

) one bulldozer tranch sited approximately 200 feet
gouthweskt of Trench 41 and two other trenches ta he
jocated northeast at approximately 100 feet and

300 feet respectively from frepch 4lare planned.

The trenches should be excavated in such a manner as
ta locate not only the strike extenslions of Wo. &

vein but also, if possible, that of Ho. 5 and B veins.
Vrrhis trenching would test an approximate strike length
of 400 feet.

;_:BU11dﬂtEr stripping of the area east of Trench 5, al
. vein, to expose the top of the guartzite bed.

one trench to be excavated 200 east of Trench 34 to
varify the walidity of the colncident arsenic-antimony
goil anomaly and teo locate the projected axtension of
Ho. 3 vein.

Three trenches are added EE-ﬂrﬂﬂﬂtinEﬂdihfﬂr gvaluaking
the gecochemical targats.

-;'?hp"”tmal volume of excavation reguired is estimated to be
220,000 cubic yards.
-3, "-Detail Geochemical Soil Survey

Conduct a detail soil gampling programme, at 100 £fook
line spacing and 50 foot cample stations,over the thrae
best target anomalies discussed earlier. This programme
entails collection of an astimated 4000 soil samples,
whieh are te be analysed for both arsenic and antimony
contents.

An electromagnetic surwvey at 50 foot call separatlion
ukilizing the vertical leoop SE300 E.M. system, is to
be conducted over targets obtained in the detail
geochemical soil survey. This work is estimated to
require 15 line miles of surveying.

A magnetomeater survey over the entire property at

. 400 foot line gpacing is recommended. This survey

; - would be useful for interpretation af the underlying
: geology since the property area is characterized by

a scaricty of outcrops. It is anticipated that the

survey would also be capable of détecting the shear zones.
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i

%Eﬁﬁﬁit' The magnetometer survey grid is gatimated to total
RS- 38 line miles. A detail magnetometer survey at 50

0 . foot station readings, over the E.M. grid, is to be

ook carried out concurrently with the E.M. survey.

pervasive hydrothermal alterations,adjacent to velns,
are inferred to likely be expressed asmagnetic lows

or depressions due to the destruction of magnetie

:;and paramagnetic minerals by the hydrothermal alteration

process.

4] e
. ;

Y AT ¥ S
mbinatien of the detail geochemical soil survey, E.M. survey
Jetall magnetometer survey is anticipated te be able to '

it T -
. ;tqwthE'ylnlraliaad veins. *
L A Ane e o v .
Road’ Building = . ";i?: i
—#fff———*—mJi i e £

i i
S A total of 2 miles of tote road for access to drill
= site and trenching is reguired.

tMetallurgical Testing

.'ftnmplnte the previous metallurgical test programmes
-+~ so that the material balance and calculations on
®="" yecovery can be finalized. Conduct a new test programme
" consisting of combined gravity separation, tabling and
flotation of the table tail to confirm the physical

L
i " feasibility of concentrating the antimony mineralization.

H

:hnrkatinq Study

e ‘conduct a market study and survey on potential antimony
4" eoncentrate purchasers.
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COST ESTIMATES

piamend drilling, 6000 ft @ 510/foot 560,000
Trenching and gtripping 20,000 cu. yds.
= @ $1/cu. yd. - 20,000
petail geochemical goil survey
] : _nuuu gamplas @ 4 /sample 16,000
" Geophysical Survey:- : ?L;L
=3 :jéf:IE.E-gEﬂﬂ;ilactrumagnetic SULrvey Hing 'ﬁ;:
ST e 571 ine miles @ $100/aile 1,500 ?

{b) Magnetomebter SUrvey
reconnaissance 38 miles, detail -
15 mi. Total 53 mi. @ s50/mi. E,TUD 4,200

Road huimin:g—z mi. @ $2500/mi. 5,000
Matallurgical testing 2,500
Marketing Study 1,000
pAssaying 100 éamplas g 57/sample - 700
pata compilation and interpretation 1riﬂﬂ
ﬁu;idint gupervision and engineering 4,000
Misec. 1 transportation, room & board etc. 1,500
Contingenclies 11,600

TOTAL 512B,000

,.fptudlng on the results of the above Programme, Fubkure work
_&g envisaged to consist of £iil-in drilling and underground
Texploration and development of thae ®o. 1 and Wo. 2 veins to
gobtain proven reserves, and detail exploration to deternine

gthe merits of new target areas.

Respectfully submitted,

5. S. Tan, B.Sc., P.ENg.
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CERTIFICATE

T - =il

L TR

i?ﬁgiﬂk . Tan, residing at 310 - 1965 West 8th Avenue, in
“ena City of vancouver, Province of British Columbia, hereby
;_-‘f_‘..:'t lfr that:

: B o &
Sh 785 1 am employed as a geologist by L.J. Manning and Assoclates
= Ltd., with offices at 310 - B90 West Pendar Streel,

v e, Rk e =
T

5 Syr am a graduate, B.Sc. (Geology) 1964,0f Carleton University,
=, . Ottawa, Ontario. I completed one academic year, during v g
~ 1964-65, of graduate studies in economic genlogy and

~ petrology towards an M.Sc. degree, at the University
of Toronto, and have practiced my profession since that

time.

iI am a registersd member, through the Board Examination, in
i Geological Engineering, of The Association of Professional
 Engineers of the Province of British Columbia, a Fellow

‘- of the GCeological Assoclation of Canada and a member

- of the Canadian Institute of Mining and Metalluegy.

“ I have no interest, direct or indirect, in the properties
i* or securities of Cantu Minerals Association or any of

" fts affiliates, nor do I expect to receive any such

intarest.

The attached report on the Scrafford Antimony property

" is based on the compilation and interpretation of data

- from my personal work and observations, gained during &
& my capacity as a resident geologist on the property

2% . between May 7 - Rugust 13, 1970, and on the study and
research of private reports and obther publications.

.,;1-.."" .I-. =

;%hﬁzgﬂ in Vancouver, British Columbia this 15th day of
~Beceaber , 1973. ¥

ol AR

Y

- R giak 8. Tan, B.S5c., F.G.A.C., F.Eng.
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