






Lode-gold Deposits of the Zeballos Area. 

INTRODUCTION. 

T HE following report is based on examinations made in the area between August 24th and 
September 6th, 1937, and on a short revisitation from December 14th to December 17th; 

on the second visit B. T. O'Grady accompanied the writer. 
Previous work has been done in the area by :- 
(1.) Bancroft, M. F.: Geological Survey Canada, Memoir 204, 1937, Gold-bearing 

Deposits an the West Coast of Vancouver Island between Esperanza Inlet and Alherni Canal. 
(2.) Clothier, G. A,: Annual Report of the British Columbia Minister of Mines, 1929, 

page 376; 1930, page 441; 1932, page 205; and 1933, pages 252 to 254. 
(3.) Gunning, H. C.: Geological Survey Canada, Summary Report, 1932, Pa r t  A-II., 

pages 29 to 50, Zeballos River Area, Vancouver Island, B.C. 
(4.) Stevenson, J. S.: Annual Report of the British Columhia Minister of Mines, 1935, 

pages F 38 to F 40, inclusive. 
I n  a mining camp such a s  tha t  of the Zeballos area, where the inclemencies of the . 

'weather, extreme ruggedness of the topography, and the relative impenetrability of much of 
the timbered area, all militate against the ease of making examinations, the hospitality 
afforded a visitor by those already established there is doubly welcome. Therefore, t h e  writer 
wishes to thank all those, old-timers and newcomers, who, by giving freely of their time, 
hospitality, and information, greatly facilitated the examination of properties. 

LOCATION AND ACCESSIBILITY. 

The Zeballos River lode-gold area a t  present includes the valley of the river and its 
- watersheds. The area being most actively prospected is one of approximately 4% square 

: 

miles in extent that  lies in the angle between the main river and i ts  South-east Fork and an  
east-west line 1% miles northward from tide-water; this area includes the valleys of Van 
Isle, Spud, and Goldvalley Creeks. 

Canadian Pacific Steamships maintain a tri-monthly service between Victoria and , 
Zehallos, leaving Victoria .on the ls t ,  l l t h ,  and 21st of each month and arriving a t  Zehallos 
usually about noon of the third day. 

The only settlement in the area, other than the mining camps, is the recently (November, 
1937) created townsite of Zeballos, where there is a post-office, deputy mining recorder's office, 
general store, etc. 

Access within the immediate area is by truck-road up the main valley to Spud Creek and 
up Spud Creek to the Goldfield property, and by trail from the month of Spud Creekup the 
main valley to the forks and by a branch trail leading up Goldvalley Creek a s  f a r  as  the 
North Star property. 

GENERAL TOPOGRAPHY. 

The main topographic feature of the area is the Zeballos River Valley. About two-thirds 
of a mile up-stream fram tide-water there is a canyon approximately half a mile long, above 
which the stream flaws in a gravel bed ranging from 200 feet to 400 feet in width, usually 
between low stream-gravel and silt hanks; in only a few p l a ~ e s  do the rock bluffs come aowl 
to the water's edge. The floor of the main valley, where not bluffy, ranges from an  eighth t, 
half a mile in width; the valley-walls rise up fram the floor a s  heavily wooded slopes tha 
more often than not a re  very hluffy. The tributary creeks flow in narrow valleys and comt 
in to the main valley on steep gradients ranging fram 600 to 800 feet per mile. The hillside; 
slope up steeply from the creek-botton~s to ridges of elevations within the area and south 
east of the river of 4,025 feet, and north-west of the river of 4,295 feet, the valley-hotton. 
of the river being approximately 200 feet in elevation. 

For the most part,  the hillsides are heavily wooded hut steep, and often the timber serves 
only to obscure unscalahle rock bluffs. 

- 



GENERAL GEOLOGY. 

The general geology of the region has been described by G 
@ the geology is a north-westerly-south-easterly trendinx belt of zranitic rocks. called hv 

towards the north-west. This body of granodiorite has intruded Mesozoic volcanics and 
sediments of the Vancouver group that  Gunning has divided into three groups-a lower 
assemblage of volcanic rocks called the Karmntsen volcanics; a middle l imes tce  member, 
the Quatsino limestone, both groups lying north-east of the 'granodiorite; and an  upper 
volcanic group, the Bonanza group, lying south-westerly of the granodiorite. 

To date the greater number of properties lie within either the granodiorite or the vol- 
; canics in the vicinity of the slouth-westerly.coutact. There are a few properties, however, in 

the volcanics a t  distances from 2 to 3 miles from either contact. 

. . .  . ' ~ VEINS. 
, . .~ 

constitute gold-bearing quartz-sulphide veins w 
ractures that  strike north-easterly. The majority of the strikes range fram nort 

'l'hr ~Cin- i~xcrolxs  m;iy Le ~ror.pe.1 in i(,111. itrurturnl rar iv t~cr  as ~',,Il~.\vj:- 
( I . )  Clnri i -<:<t ,  s i n ! ~ l e  lisst<r cs  in t I r c~grd !~od i~~~rc .  whi~l l  >,TI. c)rnt,lercl!, tillt,d with 

sulphide veins; such veins may range from Yn to 6 inches in width.- , ' 

(2.) Clean-cut fisszires in-either greenstone or  granodiorite, completely filled by quartz 
and abundant sulphides, but which tend to weave slightly and to have branch quartz-sulphide 
stringers coming in from a side. 

(3.) Composite fraclure-zones, in either greenstone or granodiorite, that range from 
4 inches tb 4 feet in width; these consist mostly of crushed, leached rock, talcose gauge, and 
varying amounts of quartz-sulphide vein-matter. The vein-matter usually occurs a s  a single 
hand that ranges from lenses 3 feet thick to bands of more constant widths, from 6 inches to 
a mere stringer; the vein material may even die out completely, but i t  may occur farther  
along in the same shear. 

(4.) Sheeted zones, up,to 4fee t  in width, that  consist of joints spaced 2 to 8 inches apart  
and which contain either gouge-seams or to '&inch quartz-sulphide stringers. 

Vein-matter.--The vein-matter consists of friable quartz and sulphides, the sulphides 
ranging from small amounts to almost 100 per cent. of the vein in places. The sulphides 
include, listed in general order of abundance: pyrite, sphalerite, arsenopyrite, galena, chalco- 
pyrite, and pyrrhotite, the latter occurring sparingly in the Privateer vein. The chief 
gangue-mineral is quartz; calcite in appreciable amounts is known fram only the  Van Isle 
vein. 

Visible gold, though not constituting the major portion of the total amount of gold in the 
ore, is of rather common occurrence. Large masses of hackly gold have been found in 

'portions of the Pvivateer vein intimately associated with the sulphides; and beautifpl speci- 
mens of crystalline gold have been found in the Goldfield vein; one such specimen consists of 
three elongated crystals of gold averaging S/n  inch in length. However, it is the gold that  
occurs between and along the fractures in the various sulphide aggregates that  contributes 
mostly to the value of the ore. 

Vein Testure.-The texture of the veins approximates in varying degrees a comb texture. 
Comb texture is typically that  of open fissure-filling and results from, first, the growth of 
elongated, prismatic crystals of quartz in open spaces away from the walls of a fissure, either 
partly or wholly filling the space between the fissure-walls; and, secondly, from the filling of 
t h a  interstices between these crystals, and in part even replacement of them by the various 
sulphides and gold. Complete replacement of wall-rock by sulphides usually results in mas, 
sive'mineralization, but open-space filling results in coarser, looser aggregates of sulphides 
and makes for better loci of deposition of gold. 



Vein textures resulting from wall-rock replacement are rare; only two instances oP such 
*ere seen; these were when angular inclusions of granodiorite and greenstone wall-rock were' 
ncluded in the vein.andrimmed by sulphides. 

Diitribution of Gold.-Sampling on the properties was done, not to determine the average 
grade of are in any one deposit, but to determine the distribution of the gold and to obtain a 
conception of the different amounts of gold to be expected in different mineralogical and wall- 
rock environments. The results of such sampling have led to the following conclusions:- 

(1.) In a quartz-sulphide vein the amount of gold is directly proportional to the amount 
6f suiphide present. 

(2.) The greater amounts of gold are associated with the loosely-aggregated, mixed , 

1 sulphides-pyrite, sphalerite, galena, and chalcopyrite. Large amounts of massive arseno- , 
pyrite or massive pyrrhotite usually contain small amounts of gold. 

(3.) Crush-zones, even containing disseminated cubic pyrite crystals, are usually very 
low in gold; frequently the gouge, accompanying a quartz-sulphide vein will assay up to 
0.8 oz. per ton, but this is probably due to pulverized sulphides in the gouge. For this reason, 
it is to be expected that values within a strong shear-zone will be best only as long as quartz- 
sulphide veins or stringers persist; even though the crushed rock and gouge continue. 

(4.) Wall-rock carries but little gold. Samples of both unaltered and altered wall-rocks 
were found to assay traces only in gold and silver. 

In this connection, i t  is to be borne in mind that care must be taken in sampling wall-rock 
in order not to include any of the branch quartz-sulphide stringers, which frequently join a 
main vein; these stringers carry appreciable quantities of gold and their inclusion in a wall- 
rock sample would unduly raise the assay and give an incorrect result. I t  is only where such , 
stringers are fairly abundant tkiat they and the wall:rock,may constitute commercial ore. 

The Golden Gate Zeballos Mines, Limited, a private company with offiees 
Gate a t  520 Stock Exchange Building, Vancouver, is stated to have optioned a 

Gmnp.(:)' group of six mineral claims, that includes the Golden Gate, Golden Gate 
Nos. 2, 8, and 4, the Nabob, and the Tagore, staked in 1936 and 1937 and 

ed by D. Lutes, of Ceepeecee, Alex. MacDonald, Alfred Bird, and Chas. W. Smith, of 

This group extendsfrom the old Tagore workings eastward across the Zeballos River and 
Lr, the moderately steep, heavily-wooded hillside of the easterly side of the main valley. , , 



The workings include the old Tagore workings and recently made open-cuts on the Golden 
claims. The Tagore workings include an  adit, a shillow shaft, now (September, 1931) 

pletely filled with river debris, and surface cuts on the westerly bank of the Zeballos 
ver. The adit and shaft have been driven on a level with moderately high-water level of 
e river. The property has been adequately described by Gunning; no work had been done 
nce then to the time of the writer's visit to the area; however, it has been reported tha t  

iork was resumed on the old Tagore workings late this season. , , 
The new work on the Golden Gate group consists of some open-cutting on a vein a t  a n  

-levation of 800 feet on the east side of the river; the location is shown on the key-map. The 
Golden Gate working is reached by a trail approximately one-half mile in 1ength.from the 
Zehallos River Road. 1 

At the time of the writer's visit in September, 1937, the only work consisted of a corn- 
, ,, 

ined stripping and open-cut some 50 feet in length, along which a little blasting had been 
one. The details of this stripping are shown on the accompanying sketch. 

The vein is a qua+-filled fissure that  weaves, pinches, and swells from 1 to 5 inchesjn the 
~rregularly-sheared formation. The veinlfilling is quartz with small amounts of chalco- 
pyrite and pyrite; inasmuch a s  the vein has been opened for only a short distance below the 
surface, considerable rust  occurs in the quartz. The rock formation is a variable greenstone, 
consisting of phases that  range from gabhroic through dioritic to andesitic; the areas of the 
ditrerent phases being quite irregular and the transitions gradual. 

The following samples indicate thevalues and nature of associated mineralization:- 

, Assnu. 
Loestion from 
North E?d of Description. 

S tr i~pms .  

I I 
feet Across 4 inches and along 2 feet of ousrtz veinlet with 

oonaidersble ehaleo~~rite ,  some  rust^^-^^ _ ' 4.0 0.4 
I l,5'k 

... I Across 4 feet and alona 1 inoh of auartz with leaa 
ohaleopyrite, and much  rust^^.^^^ ............ . 0.2 0.2 -0.6 

$ f e e t  . Across 5 inches and along 1 inch showing eonsidersble 
write, some chalco~~rite  ....... .... 0.12 Trace 1 Trace 

i feet .~--~ Across 6 inehea and along 1 inch showing eonsidersble 1 sn i te ,  *me i h = ~ a a n i t e ~  1 r.0 I 0.3 
i 
I Trace 

The Van Isle property is  owned by the Man o' War Mines, Limited (N.P.L.), ' ' 

Van Isle a public company, with offices a t  601 Bank of Toronto' Building, Victoria. 
Group.(Z) The property includes the following claims: V a n  Isle Nos. 1 and 2, Blue Oz 

Nos. 2 and 2, Wolverine, P e d ~ o ,  Silver Bear staked in 1933; and the River- 
side and V.I.  Nos. 1-4, inclusive, staked in 1937. The workings consist of several combined , , , 

. strippings and open-cuts and one adit. The surface cuts are reached by a trail one-third of 
a mile long from the eamp; and the adit by a precariously-perched Jacob's ladder up-the 
north-easterly side of the canyon. The eamp is connected with the main Zehallas Valley Road 
by a branch road one-quarter of a mile long. 

The surface workings are on the steep, heavily-woo'ded hillside on the south-westerly side 
of the south-westerly fork of Van Isle Creek; they extend south-westward from the creek- 
bottom, a t  an  elevation of 650 feet, up the hillside to an  elevation of 880 feet; a short distance 
beyond this the slope, a t  an  elevation of 1,000 feet, flattens far  200 feet before changing direc- 
tion to a westward slope. Most of the cuts have sloughed badly and only those which were . . 

open a t  the time of the examination will he described. 
These cuts have been driven on a south-westerly-striking shear that  ranges in width 

'rom a tight joint to a sheared zone 12 inches wide, consisting of broken rack and varying 
lmounts of quartz, with fine-grained pyrite and arsenopyrite. 

The lowest cut, a t  an  elevation of 780 feet, has been driven in a direction south 45 degrees 
~ e s t  for  16 feet. The north-westerly wall of the cut shows a fractured wne 8 inches in 
width that  contains a t  one place, 3 feet from the portal, a lens of quartz 8 inches long and 
! inches wide, the quartz containing scattered pyrite and arsenopyrite. A sample taken , , 

moss  this lens assayed: Gold, 0.22 oz. per ton; silver, trace. A thin lens of sulphide 1 inch 



thick, and 2 inches long occurs in the floor on the south-easterly side of the cut. The face, 
5 feet high, contains four equally-spaced, tight joints striking south 45 degrees west and 
dipping 78 degrees uorth-westerly; the most north-westerly joint is a continuation of the 

, , 

fract"re in the same wall, described earlier. 
South-westward, and 45 feet higher up the hillside, a shawing under a tree-root exposes' 

a lens of quartz 2 feet long and 8 inches wide. This contains very little sulphide, but lies 
between strong walls. 

Farther south-westerly along the strike and up the hillside a t  an elevation of 850. feet, a 
stripping 10  feet long exposes a strong shear ranging from 8 to 12 inches in width, bnd con- 
taining fragments of blue quartz that have heen cut by numerous fractures paralleling the 
usual south-westerly strike of the shear. This quartz contains finely disseminated arseno- ,, 

pyrite. A sample taken across an 8-inch width of the best-mineralized portion assayed only 
traces in gold and silver. 

The last working, a 15-foot stripping farther sauth-westward up the hillside, begins a t  
an elevation of 880 feet, exposes a section of the shear, rslliging from 10 to 12 inches in width, 
that contains numerous -%-inch stringers of. both blue quartz and vuggy quartz; small 
amounts of pyrite and arsenopyrite were seen in the quartz. A sample taken across 10 inches 
of shear, where the quartz and sulphides, pyrite and arsenopyrite were heaviest, assayed: 
Gold, trace; silver, 0.4 oz. per ton; and one across 8 inches of crushed rock without any 
quartz or sulphides assayed traces only in gold and silver. 

~o.widrh  O Z C O I ~  ozsi iver  Descr ip t ion  
1 I  2 . 5  4.8 Across ta"0f quartz includ8ng 6"of heavy suiphide 
2 3 .8 . 6  q u a r t z  and scattered p y r i t e  
3 6 . Z  . 2  Heavy sulphide, mostly p y r i t e  

~ o w i d t h  D L G O ~ ~  ozs i~ver  ~ e s r r i p r i o n  
eo 4 30- tc tt quar t z  and arsenopyrite 

scale 5 24" 0.14 tr  Quartz and arsenopyr i te  
6 . - 0 . 2  0 . 2  Hanging wal l  gouge 
7 12" 0.3 0 .3  Quartz and arsenapyrite 

-D 8 Z1-4' t c  tT: Along Io'olgouges crushed  rock 

Quartz-suiphide vein showing dip 
Gouge seam ..!..A 

Fe ldspar -porphyry  d y k e  I*fj__l 
Andes i te  [3 
sample  ~ o t a ~ i t ~  s  umber Q 

Van Isle. Plan of adit, chain and cwpass survey. 

The crest of the hill is some 50 feet above this cut, the slope flattening for 200 feet and 
; then sloping steeply iYestward. 

The adit, a t  an elevation of approximately 560 feet, has been driven north-easterly into 
he steep canyon-wall of the north-easterly branch of Van Isle Creek. Above the portal the 
ein has been exposed up the bluff-face for some 100 feet. A quotation by the writer from 

t h e  Annual Report of the Minister of Mines for 1935, page F 40, describes the nature of the 
vein as i t  was then, a t  the time of "facing up " for the adit:- 

" A  fissuredzone, strike north 45 degrees east and dip 80 degrees north-west,,in por- 
phyritic andesite has been mineralized by quartz, pyrite, pyrrhotite, galena, and sphalerite. 
This fissured zone of crushed andesite, where examined, is 3 feet.wide and contains quartz- 
sulphide veins that range in widths from 2 to 12 inches. The quartz is milky and is massive, 
not crustifarm; pyrite, the most abundant sulphide, is fine-grained and is usually in bands 



- , 

parallel to the walls of the vein; pyrrhotite and s'phalerite are disseminated'in small amomk 
amongst thepyrite. A grab sample taken in the open-cut from part  of a quartz vein 3 inches' 
wide, and containihg a little pyrite, assayed: Gold, 0.90 oz. per ton; 'Silver, 0.10 oz. per ton.", 

Since that time the adit has been driven some 243 feet and, although work had heen sns- 
pended a t  the time of examination (~kpt'ember 4th, 1937), preparatians were Being made in 
December, 1937, for the driving of a new low-level adit below the falls of the ereek. 

' 
Although the general features of the vein-structure may be. seen .in the accompanying 

plan, a few additional notes may he given. From the portal to 145 feet in,'the main break is 
, approximately constant in attitudeand uninterrupted by major deflections from a uniform 

strike of north 42 degrees east and a vertical dip. In this section t h e  maih break, with a 
?lean-cut hanging-wall and accompanying gouge, is persistent, the quantity and. natureof 
vein-matter varies, the width of the vein ranging from 2 inches to 3 feet, ahd thesulphides 
in the vein ranging from a small percentage in the wider quartz-lenses do almost 1001jer cent. 
in the narrower bands of 2- and 4-inch widths, and in one place an 8-inch width. In these ,, 

julphide-bands pyrite predominates; arsenopyrite, as contrasted to farther in, occurs here ' ' 

only sparingly. 

Branch fissures along this section include a %-inch joint a t  34 feet and a similar break 
, . 

st 84 feet, respectively from the portal. At 145 feet from'the portal, the main. yein, still : 
striking 42 degrees and dipping 77 degrees north-westerly, splits into two smaller ones tha t  
:ross the drift and join with another vein a t  160 feet and 172 feet respectively f rom the 
?ortal, to make a parent vein that strikes north 38 degrees east and dips 80 degrees north- 
~esterly.  The other vein spoken of was broken into a t  a point 120 feet from the portal; i t  
s a strong quartz-sulphide vein maintaining a fairly constant width of 4 inches to its junc- 
ion a t  160 feet and 172 feet with the branches from the first vein. Between 165 feet and 
85 feet the drift cuts a tongue of feldspar porphyry, the attitude of which was indeterminant 
ecause the rock in the opposite (south-easterly) wall of the drift was obscured by tAe vein. 
eyond this point a widening of the drift permits a better examination of the vein-matter in 

the so-called parent vein (see above). This vein consists of quartz, in places abundant 
coarsely-crystalliz$d calcite, and arsenopyrite; arsenopyrite is here the most abundant sul': 
phide, and pthers are almost absent; this contrasts with the comparative scarcity of arseno- 
pyrite nearer the portal. The width of the vein ranges from 30 inches a t  188 feet to 2 inches , L 
a t  210 feet, and finally appears to disappear into a slip a t  220 feet. I t  is to he noted that a 

. marked shearing, manifested by numerous closely-spaced slips in the back, begins a? 182 feet 
, 

' and continues to 220 feet, where the relief of stresses has been concentrated in tliree,main 
gouge-filled fissures that apparently also represent a continuation of the vein-structure hut - .  
which lack quartz-sulphide vein-matter-the vein-matter ended, as stated above, a t  220 feet. ' ; ' 
As seen in the face, these three gouge-slips average 1 inch in thickness and one of them 

' . 
contains % inch of calcite; sample No. 8 indicates that the gouge and accompanying crushed ., ': 
rock contains little gold. 

The rock formation of this adit is, with the exception of the tongue of feldspar porphyry, 
both altered even-grained and porphyritic andesite. , . ~, , 

The Privateer property is owned hy a private company, the Privateer Mine, . ,' 

Privateer Limited, with offices a t  604 Bank of Toronto Building, Victoria, and i i  
' 

Group.lS) reported to include the following mineral claims: Privateer, Privateer No. 2, 
Privateer No. 3, P~ivateer No.  4 ,  all staked in 1933; the P~ivateer No. 7, 

'staked in 1934; the Progress Nos .  1 to 4, inclusive, staked in 1936; and the Ray F~action, 
staked in 1937. 

The main workings consist of two adits. Open-cuts and strippings made pre ' 

driving of theadits are in poor shape for examination, having either sloughed o r b  
by the debris resulting from land-clearing operations; however, exposed mineral 
the ereek were examined and are described below. 

The camp and compressor huildings are on the south-w?sterly side, of ~ ' p u  
elevation of approximately 430 feet, and the two adits are on the north-easte 
same creek a t  elevations of approximately 555 and 650 feet respectively; the c 
approximately 390 feet elevation. The hillside in the immediate vicinity is h 
and slopes steeply south-westward and north-eastward on hsth sides into the creek-bottom. 
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,' DEPARTMENT OF 

A short distance noith-westward the creek valley opens out and more gradual slopes lead 
into the main Zeballos Valley. 

The property is reached by 4% miles of truck-road up the Zeballos Valley from tide- 
water a t  Zehallos to the mine on Spud Creek. The location of the property is shown on 
the key-map. 

The surface workings examined are in the creek.in the vicinity of the power-house. A 
nuinher of small s t r in~ers  and a crushed zone occur in the creek hetween the power-house and 
the adit-workings; the large amount of broken timber and debris in the creek ~esul t ing $ram 

' - clearing operations hindered -examination of these showings; however, one. of the mine 
employees showed the writer what were considered to be all the important ones. 

A short distance below the foat-log leading over'the creek to the adits, the bank'for 10 
feet in height and 150 feet in length has heeu stripped to expose a section of slightly-sheared 
:reenstone. Towards the north or lower end of the stripping a zone 2 feet wide wasseen to 
:onsist of badly-crushed rock, considerable quartz, calcite, and stringers of quartz carrying 
n little pyrite. This material assayed traces only in gold and silver. 

Approximately 120 feet farther down-stream, a cut 5 feet wide has been driven,4 feet 
into the west hank of the creek, exposing a quartz veinlet 1 to 2 inches wide near the bottom, 
but dying out towards the top. The break containing the quartz veinlet continues as a 4-inch 
fracture-zone. The veinlet and fracture strike north 38 degrees east and are vertical. Small 
amounts of pyrite, galena, sphalerite, and arsenopyrite are associated with the quartz. 

On the east bank of the creek, close to the eastern end of the foot-log immediately below 
t h e  power-house, a veinlet striking north 45 degrees east and vertical is exposed. This veinlet 
is 1 to 2 inches in width, and the filling consists of quartz with small amounts of pyrite, 
galena, sphalerite, and arsenopyrite. 

The main vein on the property is a quartz-snlphide fissure-filling that has been drifted 
on for 195 feet by the lower adit and for 450 feet by the upper adit, as a t  December 16th, 1937. 
Vein-widths in the adit range as follows: Upper adit, from 4 to 24 inches, averaging 10.3 
inches; lower adit, from 4 to 18 inches, averaging 11 inches. With the exception of a short 
jection towards the portal of the upper adit, the vein is between well-defined walls, wallsin 
which the wall-rock is quite massive and unfractured, the hanging-wall being marked by a 
ream of gouge, and the foot-wall fairly well defined but marked by much less gouge. ,The 
sxceptian, in the upper adit, is a section 70 feet long that is characterized by four main sul- 
phide stringers, which lead south-westward from a clear-cut gouge-slip diagonally across the 
drift, and, narrowing, disappear into the wall of the adit; there is no clear-cut foot~wall to 
this zone. A somewhat similar group of three veinlets occur about 35 feet outsise the portal; 

w: ;2T , these are stringers of quartz bordered by sulphides and range in width from ?h to 1 inch. k$"$ *.,; R**t12 lsewhere the vein is a well-defined quartz-sulphide band that ranges from 3 to 24 inches, but 

&&&averages 10.3 inches in width. 
Extending outwards from the rock portal of the upper adit for some.30 feet, the south- 

easterk wall of the open-cut leading into the adit is a smooth fissure-wall, dipping approxi- 
mately 55 degrees north-westerly, and on which scattered patches of sulphide occur. These 
patches are probably the remnants of a body of high-grade ore that is reported to have been 
mined from the open-cut along this section. 

The vein-matter is quartz with varying amounts of the sulphides-pyrite arsenopyrite, 
sphalerite, galena, and chalcopyrite, and an occasional lens of pyrrhotite. Although this ore 
is apparently quite massive, the t e x t ~ r e  is mostly a closely-filled comb texture that consists of 

- closely-packed, parallel, prismatic crystals of quartz arranged normal to the vein-walls. 
The interstices between these crystals have been completely filled by the sulphides; the comb 
texture of the vein is very apparent when the ore is broken by a light blow from a hammer, 
when i t  will shatter readily. It will be noted that most of the breaking occurs between and, 
not across the quartz crystals. Such a texture is very indicative of the open-space filling 
either of a fissure or of drusy cavities in a fissure, resulting from incomplete filling of the 
open fissure by the earlier minerals, in this instance prismatic quartz crystals, a s  Contrasted 
with replacement of wall-rock. Replacement of wall-rock by sulphides usually results in 
massive mineralization, hut open-space filling results in coarser, looser aggregates 09 sulphides 

t h a t  make for better deposition of gold. Only a t  one place, 235 feet from the portal of the 
upper adit, was any large-scale brecciation seen in the vein; here, 1- to &inch angular frag- 



o the borders of the fragment and the whole set in the vein-quartz. However, pre- 
microscopicstudy indicates that there has been rather thorough fracturing and 

on of much of the pyrite and arsenopyrite, followed by the deposition of additional 

" 

one exception, no well-defined structure is evident. The exception to the massive structure is 
some indefinite wavy banding in a lime-silicate phase in the face of the south-west drift of the 
lower adit; thisoccurrence is described below. The average hornfels is a dark chocolate- 
coloured, fine-grained, equigranular rack consisting of equal amounts of quartz, plagioclase, 
hornblende, biotite, epidote, and some magnetite. The present nature of this metamorphic, 
rock is the result of alteration or metamorphism of the original rock by the heat given out a t  
the time of the intrusion of the near-by granodiorite batholith. 

Bleaching, probably by hydrothermal solutions, of the hornfels has occurred outward 
from numerous diversely oriented joints and from the walls of quartz stringers and pink- 
feldspar veins. The mililest effects of these hydrothermal sollztions has been the bleaching 
of the rock by the destruction of the dark minerals, biotite and hornblende, for a distance of 
% to 1 inch on either side of a joint-plane. More intense effects, probably resulting from 

' stronger and more copious hydrothermal solutions, are seen )n a light buff-coloured phase 
developed adjacent to quartz stringers and to the irregular pink-feldspar veins. In this 
phase of alteraticu, all the dark iron minerals are gone, the feldspars are largely sericitized, 
and. considerable calcite has been developed. As contrasted to the above phase, the rock 

:... . adjacent to the chronologically later main fissure is strikingly unbleached. Although i t  could 
<? not be proven a t  the time, i t  is probable that these hydrothermal solutions emanated from the 
i; main vein-fissure. Within the limited area on either side of the vein available for study,no 

progressive variation in intensity of the alteration outward from the vein was discernible. 
An indefinitely-handed, lime-silicated rock, probably related to the hornfels, occurs in the 

face of the south-west drift in the lower adit. The bands are variable in width, aifferent 
bands ranging from 2 to 8 inches, and individual bands pinching and swelling; they are all 
quite wavy. The average strike is north 40 degrees east and the dip 60 degrees north-west. 

yi( The hands are cut by a 6-inch white aplite dyke, and the individual bands do not .continue 
across the dyke as such; there is only a suggestion of handing on the other, or north-westerly, 

: side. The material of these hands ranges from a very dense, chocolate-colaured hornfels to a 
coarser, lighter-colonred rock that consists of large laths of the lime-silicate mineral, tremo- 
lite, set in a finer-grained base of the same. The lime-silicate bands may represent a meta- 
morphosed lens of calcareous rock within the hornfels. 

The only occurrence of greenstone noticed was towards the face of the upper adit. The 
: roek is massive and very chloritic, and contains irregular ?&-inch light-colaured spots that are  

now aggregates of sericite, but probably were originally feldspar phenocrysts; calcite is 
abundant i n  this rock. 

Gmnodiorite occurs in the upper adit only, and as a tongue 210 feet wide; this is inter- 
sected by the adit between points 235 feet and 445 feet respectively from the portal. I t  is to 

. be noted that the persistence, general width, and nature of the vein change but slightly within 
~ - - ~ 

the granodiorite;-the only variation being a couple of small lenses of pyrrhotite within t h e $ ' E R : a  
vein. , a<;+.. .sicy., .i*r 

Acid differentiates related to the granodiorite batholith include: At 75 feet from the 
portal a narrow, 4-inch pink-feldspar vein crossing the drift south-easterly and diffusing as 
a 1-foot zone of blotchy pink feldspar, and yellowish bleached hornfels; a t  78 feet an 18-in 

. zone of pink feldspar and bleached rock; and a t  105 feet a - inch  aplite dyke. The t 
seauence of events a s  noted in the vicinity of the above is, from the earliest-hornfel 

ng to-the hornfels comple 
1 -vein quartz. 

The geology and vein-structure of the upper adit are given on the accompanyin 
atures in this adit. 

The geology of the lower adit was not done 
the vein-structure is shown in the accompanying 
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ranges from 4 to 18 inc$es in width, the average being 11 inches. The texture i n d  veil 
mitter are similar to that of the vein as exposed in the upperadit. 

. . 
The rock in this adit is the typical, dense, massive hornfels as is found in the upper &di . +  

Gith the exception of the handed, lime-silicate phase occurring in the faee of the south-we 
drift, already descrihea. Sampling in the workiligs was not done to determine the average 

' grade of the ore, but only to determine the general distribution of the gold. 
Those samples taken indicate that the best gold values within the vein occur where the 

, 

sblphides are not only heaviest, but where they constitute a fairly well-mixed aggregate of 
pyrite, arsenopyrite, sphalerite, galena, and chalcopyrite. Specimen samples of suchmaterial , :: 
containing no visible gold assayed as high as: Gold, 55 oz. per ton; silver, 17.4 oz. per ton; 
whereas samples containing quartz and only sphalerite in abundance assayed: Gold, 2.2 oz. . 
per ton; silver, 3.8 oz. per ton; and one, consisting chiefly of'pyrrhotite, assayed only: Gold; 

' 0.08 oz. per ton; silver,-2 oz. per ton. Two 10-inch samples taken across the vein, where 
appearing to contain better than average amounts of sulphides, assayed, respectively: Gold, 
10.8 oz. per ton and 17 oz. per ton; silver, 3.5 oz:per tan and 6 oz. per ton. Samples taken 

8 
of a cleah gouge film in the vicinity of these assayed: Gold; 0.7 oz. per ton; silver, 0.3 oz. per 

,' ' 

ton. Assays of wall-rock specimens indicate that i t  carries but little gold. A sample of . . 
hornfels in the faee, and taken 2 feet from the vein when the drift was 100 feet from the 
portal, assayed: Gold, 0.02 oz. per ton; silver, 0.5 oz. per ton. The following samplesali 
ran traces only in gold and silver: Highly altered and leached rock on north-west wall of the 
drift, 65 feet from the portal; 4-inch pink-feldspar vein a t  same place; 4-inch. aplite dyke 
from near here, altered, leached rack on south-east side of the drift a t  70 feet from the portal; 
and typical dense hornfels a t  same place. Inasmuch as the narrow quartz-sulphide veins anll 
veinlets which come in as branches to the main vein carry gold values, one must be careful 
when sampling wall-rock to zeject any fragments of such material, the inclusion of which in 
an assay would give a false impression of the value of the wall-rock values. Any increase , 
in a profitable mining-width aver that of the vein itself will he determined by the extent ta 
which any section of the drift is enriched by contributions in gold from such branch stringers. 

Figures for grades of Privateer ore may be best determined by calculations based either 
on, bulk-sampling of the vein or on smelter retuxns from the different lots of ore; in lieu of 
bulk-sampling, the latter method was adopted. 

Information concerning tonnages and the gold content of various shipments has been 
upplied in part by the smelter and in part by the management; information about the source 
f each shipment has been supplied by the management, and data for the calculations of vein- 
ridths have hren supplied by the writer. 

Owing to insufficient information from the lower adit, the vein, in the upper adit only, is : 
onsidered. From the open-cut to 480 feet from the portal some 264 tons of ore averaging 
:old 7.54 oz. per ton have been shipped from the vein in the upper adit. Some forty-fiv8 

measurements made by the writer over this length indicate an average vein-width of 10.3 
inches. However, the different shipments have varied somewhat in grade, and in order to 

. , 
indicate the nature of the variations the vein has been divided into four blocks, namely, A, , 

B, C, and D, along its length. 
Block A extends from the open-cut to a point 85 feet in from the portal. Omitting a _ 

section of gouge 20 feet long, the vein-length is 115 feet, the approximate average width 8.3 
inches, the average mined height 5.4 feet. The height of the open-cut is assumed to have 
increased from O.to 6 feet and the drift to average 6% feet in height. Block B extends from 
85: to 231 feet from the portal. In this section the vein-length is 146 fe,et, the average mined 
height 6% feet, and the average width 9.7 inches. Block C extends from 231 to 442 feet ' . 

from the portal. The vein-length is 211 feet, the approximate ajerage mined height 7 feet, ' . 

and the average width 11.3 inches. It is important to note that this section, lower grade than 
the others, is the only one which is almost wholly within the granodiorite tongue. 

Block D extends' from 442 to 480 feet from the portal. The vein-length is 38. feet, 
average'mined height 7 feet, and average width 14.5 inches. ' Thewall-rock is. greenstone. ,, 

Data descriptive of these blocks are tabulated in the following table, to which the follow- 
ing explanatory notes apply :- 
' 

Block B calculations have been subdivided into two parts, one part (a) including and 
the other part ( b )  excluding a high-grade shipment of 196.6 lb. that contained 142.877 oz. 

. 



ore on' the dump as.25 per cent. of the grade of that shipped. The small amount of ore on 
the dump does not materially affect the calculations as grade. 

The stoping-width that will be adopted (no stoping has as yet been done) will depend 
largely on the manner in which the wall-rock breaks and the y a y  the vein stands up. The 
width chosen-namely, 3 feet-for the following calculations is therefore only arbitrary:- 

The White Star property is reported to include the White S t a ~  

The camp and workings are reached by a steep foot-trail leading up from a place in Spud 
'.Creek approximately 500 feet down-stream from where the new road crosses the creek. 
They are on the steep, heavily-wooded hillside, slop$g a t  an angle of 35 degrees south- 
westward into Spud Creek. 

Mineralization has resulted in the filling of fissures or joints in granodiorite by quartz, 
pyrite, galena, sphalerite, and arsenopyrite. These fissure-fillings, five of which havq been 

,. , uncovered so far, include several that are only M to 1 inch in width and possess frozen walls; 
and the main vein that varies from 4 to 6 (nehes in width and has a small amount of gouge 
onboth walls. Shear-zones of varying degrees of intensity and of widths ranging from 6 

' inches.to 2 feetare  usually occupied in part by quartz veins. 
 he workings comprise strippings and one large open-cut leading into a short adit and 

overhead stope to .the surface, from which the bulk of ' the ore shipments have been inade- 

19 feet above the lower and 30 feet long, and a stripping 40 feet long exposing the vein for  . '  

bands towards the walls of the fissure. 
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A sample takei in 1935 in the lower level across 4 inches 'bf rusty quartz containing 
r small amounts of sulphides assayed: Gold, 1.10 oz. per ton; silver, 0.1 oz. per ton. A 
~ple  taken in the upper level across 4 inches of vein-matter containing comb quartz and 
rer amounts of sulphides assayed: Gold 14.74 oz. per ton; silver, 5.6 oz. per ton. 
The rock formation is granodiorite which, in the open-cut has been cut by a feldspar- 

phyry dyke. The granodiorite has been fractured by joints in three directions, very. 
:kedly in planes striking north 65 degrees east and dipping from 85 degrees nort4 to 
tical, less prominently in planes-striking north 15. degrees west and dipping 80 degrees 
th-east, and haphazardly in planes approaching the horizontal. A very interesting 
:ure of the granodiorite is the perfect leaching of the dark minerals'for 2 inches and'less 
either'side of the vein. The feldspar-porphyry dyke is exposed on the north-west wall 
;he open-cut on both levels. It strikes north 31 degrees east and dips 80 degrees south: 
. Near the entrance to the lower level of the cut the dyke is completely in granotliorite, 
-farther in, and also in the upper level, the vein forms the south-east wall; It appears 
: the vein-fissure, striking from south-west towards the dyke, was deflected by it and 
ows the wall of the dyke. , - 

o p e n  cur - 
stripping ‘---= 
quartz vean or siranger - 
Feldspar-porphyry dyke =;:== 

Note: 
7h;s plan ;s 0s of  1935, the only changes 

to 1937 include the driving O f  the odic o 
d;stonce. stoping to, ond coujng from 

fhe surroce. enlorgemen2 qf No4 cut, ond 
the oddirion of some smol1 buildjgr. 

30 ' BD 
i Feet 

Cabin El.1250' t 
.. . . . , L 

' : 

!> . . 3  

:Y) 

:.o h 

i , 
, rit cower el. 1210' level 

Et.1210' 

'El. lt70, 

White Star. Chain and compass survey of woriings. 

. . No. 1 stripping is on a quartz vein along which the q u a r e  occurs as disconnected lenses 
eared granodiorite. The shear averages 6 inches in width, in wbich, although in one '. . .  

e thd quartz-lens is 6 inches wide, the average width is 1 inch. Pyrite and arsenopyrite' ~ 

. 

accompany the quartz. Near the top of the stripping the vein branches into two stringers, 
from the northerly strand of which 2% tons of ore is,reported to have been shipped in 1935. .i . 
No. 2 stripping, north-eastward from the cabin, exposes the apparent continuation of *hi$ 
vein. No. 3, a small cut adjacent to the north-west side of the trail, exposes 28 feet of a 
narrow quartz vein and a 2-foot feldspar-porphyry dyke.' Thefissuring and the vein do not 
extend heyond the dyke. No. 4, a combined cut 10 feet long and stripping, exposes a zone 
3 feet wide and 67 .feet long that consists of irregular and indefinite shearing in weathered 
granodiorite. The zone contains scattered, small quartz-lenses that contain a little pyrite, 



. . -. .:, . 

. .. 

\,+ . . . 
?A:,'- . * taken out some 47 tons of ore averaging 14.5 az. gold per ton. Most of this ore has been 

~ , 
" '  ' ' ' obtained from the adit and open-cut, although some has apparently been taken from stripping 
:$&;, .: 
.., andcu t  No. 4. The earliest shipments of ore were back-packed all the way from camp  to^ 

, 
j.. , . tide-water; but recently a light jig-back tram-line from the camp down to Spud Creek has , '  , . 

. .', ~. been built; and the ore back-packed from the tram-lihe to the end of the road, and thence , 

dispatched by truck to tide-water. 
. , The Zeballos Gold Peak Mines, Limited (N.P.L.), a public company with 
, Golden Peak registered offices a t  540 Columbia Street, New Westminster, is stated to 

Grpup.(s) have bonded from the owners six full claims and a fraction, contiguous to 
the Goldfield group on the south-east and extending north-easterly from the ' 

valley of Spud Creekover the ridge between that and Goldvalley Creek. The property is  
reported to include the following mineral claims: Red Star, Green Star, Blue Star, Golden 
Peak, Bloom Fraction, Golden Peak No. 9, Golden Peak No. 3, staked by Alfred Blo_om 
(deceased) and Albert Bird in 1933. 

\ 
NO.* vei;,l)g\, ?0. l a m p i e s  f r o m  NO. 3 vein 

, 
+om d h e r  veinr ore described In ,' 

N O . W ~ *  ~ ~ t d ~ ~ p e c t ~ n  silvecazperton ~ e r c r , p t i o n  
1 8 "  3.22 I . Z  liverage vein m a m r  including 

q u a r b  and  Iulphioer. 
2 I"-? 5 . 9 0  2 . 5  ' fleavy pyrlte and quartz. 
3 6. 3.22 I . Z  ~ ~ ~ ~ ~ g e  vein rns-r similar 

to N O .  I ,  ,, 
0 . 4  A~~~~~ z wi th  scant 

s u l p l d e s  
5 2" 3 . 0  2 . e  F~~ a sulphiae lens 

Z%,' in th. race 

6 6' 0.10 0.e crushed rock in the  face. 

/ ~ ~ ~ r a i ~ i ~ g  cube pyrite ,, 

L-0 
sulphidi "ein mowing dip I- 

Gouge seam or  Crush lane I - 
0 ' ,/' : ora.oatorire 

cut o n ~ d . 1  vein 
El. 1450' 

-&-=- 
. ~ 

Mldes Peak. Plan of aorkiags madsed after company plan. 
. , 

, .  , T h e  camp, a t  a& elevation of approximately 1,250 feet, is reached by a bail, one-half 
mile long, that leads south-easterly up the hillside frointhe Spud Creek Bridge of the new 
road up the valley. Most of the workings are some200 feet higher up the hillside and;are ' 

ched by trail leading northerly and westerly from the buildings; however, one working, 
adit on NB. 4 vein, is some 760 feet westerly along the hillside from and a t   approximate^, 

' 

samk elevation a s  the camp, and is reached by trail therefrom. ' . . . 
The hillaide in the vicinity of a11 the workings is the typical steep, heavily-wooded type 

on to the' area. 
e various adits and surface workings have been driven on fbur different shear and 

ush zones'that vary in width and in quantity of quartz-sulphide vein-matter. These 'shears' 
all possess approximately the same strike, north 32 degrees east, and are approximately 
ertioal. T h e  minfrals found in the veins iqclude, in addition, to quartz, p3+ite as perfeetlx- 

. . , , , . , . 
. . , . 
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dipping 70 degrees north-westerly; then in the north-westerly wall a strong shear-zone,' 
striking north 17 degrees east, approximately vertical, and consisting of gouge and thoroughly 
crushed, leached granodiorite; the width of such crushed material ranging from 2, to 10 
inches. Clusters of unbroken pyrite cubes and an occasional discontinuous, narrow quartz 

; I 
stringer occur in the crushed zone; a sample taken across 6 inches of this material assayed: 
Gold, 0.20 oz. per ton; silver, trace. 

Above this cut the steep hillside lias heen stripped for some 85 feet, thereby exposing the 
continuation of the main or south-easterly hreak of the cut. At the upper end of the 
stripping the fracturing is manifested by a sheeted zone 3 to 4 feet wide, consisting ol 
closely-$aced, tight joints accompanied by the usual 1-inch border of leaching. At this plact 

, the  zone is joined from the east by a strongly-sheared zone, 8 inches wide, and by a 2-incE 
gouge-seam, both striking north f8  degrees east and vertical; this is the system that seems t< 
carry the structure north-easterly up the hillside. Some 50 feet below the No. 1 cut, stripping 
was in progress with the view to exploring the possible downward continuation of the breaks 

The work on No. 2 vein consists of a small cut and short stripping. The face of thk c u ~  

; exposes, in the south-easteqly side, a narrow, vertical, sheeted zone striking north 32 degrees 
east. This zone is 13 inches wide, and consists of badly-leached, pyritized granodiorite, with 
three quartz-sulphide stringers ?/a to 8% inches in thickness. A sample taken across this 
sheeted zone assayed: Gold, 0.80 az. per ton; silver, 0.6 oz. per ton. 

. , No. 3 vein has been followed by an adit some 300 feet long. The shear-zone, nearly 
vertical and striking north 32 degrees east, consists of highly-crushed rock and gouge, the , 

aggregate width of which ranges from 6. to 26 inches. The vein-matter is a discontinuous 
hand from 1 to 3 inches wide of quartz and heavy sulphides, consisting of pyrite with some 
arsenopyrite. The lengths of vein-matter are from 2 to 70 feet in individual sections': The . , 
details of this vein-structure are shown in the accompanying plan. The short crosscut in 
this working crosses a veinlet, strike north 10 degrees east, dip vertical, that consists of 1 to 
2 inches of heavy pyrite and quartz; a sample across this 1- to 2-inch veinlet assayed: Gold 
5.90 oz. per ton; silver, 2.5 oz. per ton. The face of the crosscut shows a 2- to 4-incl 
gouge-seam that contains slickensided rounded fragments of barren quartz, and this breal 
contains no continuous vein or veinlet of quartz, and probably therefore represents one o: 

: the few truly post quartz-vein shears in the area. The various samples taken along thf 
main break and detailed in the accompanying plan indicate that the best values are with tht 
narrow and discontinuous quartz-sulphide stringers, and that gouge, uncontaminated b~ 

. quartz stringers, contains hut little gold. 
The adit on No. 4 vein has not, delineated any definite vein as yet, although it breaks 

- , into the wall of a heavy crushed zone 6 to 18 inches in width that contains scattered pyrit~ - ~ 

cubes; a sample taken across 18 inches of this material assayed: Gold, 0.10 oz. per ton; silver 
trace. A branch s l i ~  from this zone extends north-easterly across the back: this contains 
some heavy sulphide, hut a sample along i t  assayed only: Gold, 0.12 oz. per ton; silver, 0.: 
oz..per ton. This slip joins a 5-inch crush-zone that continues along the sguth-easterly wab 
of the drift to the face. A sample taken of this material assayed only traces in gold and 
silver. ,' 

A narrow quartz-sulphide stringer is exposed in the creek adjacent to thL adit; but i t  is 

westward. 
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The Goldfield property, owned by Spud Valley Gold Mines, Limited (N.P.L;), 
Goldfield ' a private company with officesat 608 Pacific Building, Vancouver, i s r e .  

, , 
Grnup.(W ported to consist of eleven claims and fractions, namely: A.T. No. I, Spud, 

Anvil, A.T. ~rafi t ion,  Linton, Linton No. 2, Goldfield, Goldspring, A.T. No. 
8-Fvuctiolz, A.T. No. 8, and Last Chance. The Goldfield claim was staked in 1935 by 5a& 
Knutson; the remainder variously since then. This group of claims extends north-eastward 
from the valley of Spud Creek across the ridge and into Goldvalley Creek. 

The location of the property and main workingsare shown on the accompanying key-map. 
The adits a r e  on tEe very steep, heavily-timbered and in part  bluffy hillsides sloping into 

Spud and Goldvalley Valleys; No. 1 tunnel has been driven completely through the hill, No.. 
2 adit driven south-westerly from the Goldvalley side, and No. 4 north-easterly from the 
Spud Valley side. (No. 3 adit had not been started a s  of December, 1937.) 

The present camp, a t  an  elevation of 1,500 feet, and workings, between elevations of 
1,796 feet and 2,222 feet, are reached by a foot-trail leading easterly up the hillside from the 
end of the road in Spud Valley. This road is under construction to a point in the valley 
immediately below the present camp; when the road is completed i t  is planned to build a 
permaneptcamp in the valley. . . 

The present workings consist of numerous strippings; No. 1 tunnel and adits Nos. 2 and 

, "  
4. that  successfully explore the showings exposed in the strippings. The relative position of 
these workings is shown on the accompanying plan. 

The two adits and tunnel have been driven on a well-defined shear-zone that  ranges, 
along the strike, from a zone of sheeting the full width of a back to a 2-inch gouge-filled slip. 
This zone contains quartz-sulphide veins and stringers that have three main habits of occur- 
reme:' One, a s  a more or  less continuous ribbon within the shear and striking with it., Such , 
a ribbon is not necessarily continuous along the shear, and may vary in width from 8 to 2 , inches or  even give place to mere gouge-seams. The best vein-widths are usually found , .- 
where the' shear is widest and the rock material most crushed. A second habit of the quartz ' , 

is as  narrow, $6- to %-inch stringers along many of the joints that  constitute the sheeting 
, . parallel with the main shear. This sheeting is particularly well developed in No. 2 adit 

between points 60 feet and 120 feet in from the portal, where i t  occurs across the full width.  
of the back as joints spaced 2 to 6 inches apart, some with a thin film of gouge and sode with 
a M- to 1h-inch filling of quartz. It is interesting to note that  a 4lh-foot channel abross this 
sheeted zone assayed: Gold, 8.30 oz. per ton; silver, 2.5 oz. per ton. 

A third habit for the  quartz-sulphide veins is a s  %-inch veinlets tha t  follow many of the , , 

70-degree'joints leading off from the main fissure or  shear; where these joints a r e  sufficiently 
Innmerous  the ore-widths are materially increased. The sniphides a r e  loose, easily crushed , 

ageregates of abundant pyrite, with minor amounts of sphalerite and galena. 
The main features of the vein and shear structure are shown on the accompanying plan' 
The upper working, No. 1 tunnel, follows a joint wall fa r  30 feet, and then crosscuts for  

40, feet across a zohe of master-joints, mostly spaced 8 inches apart. These joints belorig :to 
a group, well developed in the workings, tha t  strikes north 70 degrees east, dips qteeply 
north-westward, and for  convenience are referred to a s  the 70-degree joints. 

From near the end of this crosscut the drift along the main shear was started. At the 
beginning a short brsnch follow$d a 70-degree joint for  some 35 feet; this joint contains 2 . , 

inches of gouge and occasional &inch lenses of quartz and snlphides. 
Proceeding along the drift from the crosscut, the main shear ranges from 2 inches in 

width to 18 inches of crushed rock and gouge a t  35 feet from the crosscut. It may be noted.  ' 

that  :the hanging-wall, which is very clean cut, is  crenulated by slightly-curved vertical 
flutings,' indicating that  the most recent movement in the plane' of the shear has been neirly 
vertical. Another occurrence of such curved fluting may be seen in the foot-wall of the shear 
a t  a point 180 feet from the crosscut. , . 

With the exception of a little quartz and sulphide in thin lenses, the more or less con- 
tinuous quartz-sqlphide band does not commence until a point 75. feet from the crosscut. 
Here a %- to 2-inch band starts  and continues along the drift with occasional swellings to 

, , 
8 ', 8 inches. Leading off from the main shear there are four groups of 70-degree joints a t  94 

8 . r  , , 
feet, 120 feet, 150 feet, and 180 feet, respectively, measured from the entry crosscut. These 
gently curve into, but' do not appear to cross, the main shear. Where these joint* cope in 

, ' there  is a wjdening in the vicinity of the intersection, of the average zone of crushing and 

. , 
, ~ 
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