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HEDLEY MASCOT,  

ORE. 

LOCATION. 

Nickel Plate mountain, i n which the mihe i s operated, 

i s i n the Osoyoos mining d i s t r i c t , about 27 miles north of 

the international boundary and 1^ miles west of the 120th. 

meridian. It i s a part of the north west range that borders 

the Similkameen r i v e r v a l l e y i n which the town of Hedley i s 

situated. The town i s on the Great Northern Railroad between 

the towns of Keremeos and Princeton. From the mine a road 

joins the Keremeos-Penticton highway, being 13 miles from 

the road junction and 32 from Penticton. The mine l i e s one 

mile north of Hedley. 

HISTORY. 

In 1931 the Hedley Nickelplate mine shut down for 

lack of pay ore, the Mascot f r a c t i o n , 17.2 acres staked in 

the 1890 fs and owned by Dune Woods, was known to contain 

ore as the company had mined ore from chutes on both sides 

of the property. It could not however be acquired at the 

time as terms suitable to both parties could not be agreed 

upon. Development was, however> again started in 1935 with 

considerable diamond d r i l l i n g and s u r f i c i a l geological 

exploration. 



TOPOGRAPHY. 

The area i s on the southern border of the i n t e r i o r 

plateau of B r i t i s h Columbia* The Similkameen River l i e s i n 

a HU I ! shaped glaciated v a l l e y 4500 feet below the top of 

Nickel Plate Moumtain, the tributary streams such as Hedley 

and C a h i l l Creeks running down from overhanging valleys* 

The sides of the mountain are steep, with very l i t t l e l e v e l 

ground. In spite of the ruggedness of the country and the 

extensive rock outcrops, there i s considerable pine growihg 

on the slopes. 

GEOLOGY. 

The geology of the region ha§ been studied and may be 

found i n Geological Survey of Canada, Memoir #2, 1910 by 

Chas. Campell. It was l a t e r reported on by H. S. Bostoch 

Geological Survey of Canada, Summary Report, 1929, part A. 

The Annual Report of the B r i t i s h Columbia Minister of Mines 

1901 to 1938, also furnish considerable information. Only 

a short d&scritpion of the #rea w i l l be given here. 

General Geology. The regional geology consists 

of a nreat thickness of banded argillaceous^ calcareous and 

q u a r t z i t i c sediments of the Sunnyside and Nickel Plate 

T r i a s s i c beds, intruded by i r r e g u l a r masses of Mesozoic and 

Tert i a r y igneous r o c k s . 0 h N i c k e l Plate Mountain the calcar

eous type predominates. There seems to be very l i t t l e contor

t i o n or folding of the sediments. The intruding masses of 
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ore 

horaeblende and augite d i o r i t e i n the form of stocks, dykes and 

s i l l s which blend l o c a l l y into the sediments. These are 

surrounded on a l l sides tut the west by large bodies of 

younger granodiorite. Later than this were intruded 

andesitic and lamprophyric dykes. A "Urge'fault. Bradshaw 

Fault, passer along the west side of the mountain. On the 

whole the sediments dip westerly to north westerly, increasing 

to the west, but the general dip i s 23° ^est, s t r i k i n g 

north 50° west, being l o c a l l y contorted. 

Ore Geology. The ore occurs i n lime bearing 

rocks that are r e c r y s t a l l i z e d to s i l i c a t e rocks of medium 

but not intense degree of metamorphism and occurs only 

l o c a l l y i n d i o r i t e . The ore i s shown by Bostock to be found 

i n i r r e g u l a r sheet-like bodies. They occur in sedimentary 

st r a t a i n the Nickel Plate beds, there being mainly only 

#3, #4 aid #5 on the Mascot f r a c t i o n , which are separated 

by zones of low grade values i n the sediment and by d i o r i t e 

gabbro porpfc?!ry. The sediments make up about 60% and the 

porphyry about 40% of the rock, the ore occuring mainly in 

the sedimentary s t r a t a . L o c a l l i z a t i o n of the ore i s controlled 

by the f i s s u r i n g of the rocks, intensity of metamorphism 

and by the composition of the metamorphosed host-rocks, 

giving both fissure aa d massive sulphide deposits. The 

fractures tend to follow the bedding or the sediment-diorite 

contacts. There occur also a few quartz veins which contain 



the mineralization i n the darker argillaceous sediments. 

Limits of the ore body are determined by commercial ore 

usually, there being sometimes high values adjacent to the 

top of contact of s i l l s , the gr^de decreasing upward i n the 

sediments. Usually the ore bodies are about 65 feet thick or 

less and extend up to &00 feet or more, h o r i z o n t a l l y . 

FflRAGENESIS. 

General. The p a r t i c u l a r theory which w i l l be 

put forward to explain the deposition of minerals does not 

e n t i r e l y agree with any of those postulated by Camtiell, 

Bostock, or Warren and Cummings, but i s a possible explanation 

of the occurence of the ore as observed i n polished sections. 

During intrusion of the igneous masses which supplied 

the hydrothermal solutions, heat, and pressure f q r metamorphism 

i t appears that the o r i g i n a l sediments were partly taken into 

solution and considerably fractured. Into these fractures 

came arsenopyrite and c r y s t a l l i z e d out in coarse apparently 

compact h o l o c r y s t a l l i n e form. This arsenopyrite must have 

carried gold as very small p a r t i c l e s scattered throughout i t 

as shown by the analysis of the mineral i n t a i l s analysis. 

It carried with i t a small amount of py r i t e , which also cryst

a l l i z e d out mostly as f a i r l y large, square isometric cr y s a t a l . 

Though none of these are found included i n the arsenopyrite 

i t i s believed that due to the strong c r y s t a l l i z i n g power of 

both minerals neither would include p a r t i c l e s of the other. 
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There contacts are shown i n some cases as streight l i n e s , 

but Usually they are separated by quartz. 

This sulphide was not disseminated through thetrocks 

very much but deposited mainly i n the fractures. Coarse hex

agonal crystals of quartz formed with the sulphide i n the f i s s 

ures. These minerals were fractured due to movement or 

possibly another igneous intrusion, since there have been 

several i n the d i s t r i c t , and higher temperature^came i n 

ca r r y i n i g chalcopyrite, pyrrhotite and a great deal of quartz, 

and smaller amounts of l o l i i n g i t e , sphalerite, c o b a l t i t e , 

arsenopyrite and c a l c i t e . Quartz continued to come i n and i s 

seen flowing around former l i g h t colored crystals of quartz 

that came i n with the arsenopyrite. Also i t has rounded 

grains of chalcopyrite, pyrrhotite and sphalerite deposited 

in fractures and isolated them i n la t e quartz. A l l this quartz 

appears to carry i n i t small patches of c a l c i t e . That in the 

hexagonal crystals could have come i n with the f i r s t quartz; 

been taken into the hexagonal cr y s t a l s from the lime sediments, 

or have worked in during the l a s t deposition when the main 

sulphides came. One of the f i r s t two seem most l i k e l y . 

The l a t e quartz also carried small specks of sulphides which 

have some gold with them when found i n large numbers. Gold 

was also found associated with the pyrrhotite, c a l c i t e , 

and chalcopyrite. The secondary solutions have altered much 

of the pyrite to marcasite leaving i n some cases only a rim 

of p y r i t e in contact with the surrounding quartz. 
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Section #3 shows an intimate mixture of arsenopyrite 

and pyrrhotite where the l a t t e r has replaced about 60% of the 

frjpmer, especially along fractures # 

Megoscopically the ore consists of three main types, 

veined arsenopyrite, a green s i l i c a t e with coarse arsenopyrite 

crystals and a dark green s i l i c a t e impregnated with very fine 

p a r t i c l e s of sulphides* 

Paragenesis 

Sediments 
(Qtz, I s . etc.) 

Quartz 

Arsenopyrite 

Pyrite 

Chalcopyrite 

Sphalerite 

Pyrrhotite 

Cobaltite 

L o l l i n g i t e 

C a l c i t e 

Marfcasite 

1 

MINERALS. 

Gold (Au.) This mineral for wftich the ore i s mined 

appears mainly as very fine blebs in second generation quartz. 

A few very coarse crystals were observed, two with the 

quartz and one associated with the sulphides. The general 
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run of gold, of less than 1.5 microns, occurs i n l o c a l l i s e d 

area with other numerous specks of very f i n e l y divided 

sulphides such as chalcopyrite, i n the quartzj the main part 

of the quartz tending to be barron. Considerable very fine 

gold must occur i n the arsenopyrite as shown by assays, but 

this type was not observed by the author working under such 

coarse magnification. 

Arsenopyrite. (Fe As S) i s the most abundant sulphide. 

It occurs mainly pure with no inclusion of other sulphides 

and has numerous fractures i n i t which are f i l l e d mainly with 

quartz. A small amount af arsenopyrite appears t6 have come 

in with the l a t e sulphide as shown in plate #1 and other places 

in section #2. Another reason for t h i s statement i s that i t i s 

found i n the veins i n the e a l c i t e i n section #3. Here i t has 

been with the sphalerite, pyrrhotite and/chal copy r i t e , when: 

they veined the o r i g i n a l rock and were l a t e r i n d i v i d u a l l y 

isolated and rounded by an i n f l u x of l a t e c a l c i t e . This 

section i s also thaught to indicate replacement of arsenopyrite 

by p y r r h o t i t e . 

Chalcopyrite. (Cu Fe S 2) This mineral i s t h i r d i n 

abundence af t e r phrrhotite with which i t came i n . In p r a c t i c 

a l l y a l l places pyrrhotite i s found close to i t . It i s also 

found as small isolated crystals in the l a t e quartz and as 

minute exsolution p a r t i c l e s i n some of the sphalerite. Magnif

i c a t i o n was not s u f f i c i e n t to v e r i f y the p o s s i b i l i t y that i t 

might occur i n a l l of the s p h a l e r i t e . 
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Pyrrhotifre. ( F e x Sx_^) (x s 5 to 16) It occurs as 

ir r e g u l a r grains f i l l i n g fractures i n early quartz, replacing 

arsenopyrite and associated with l a t e r quartz and sulphides. 

It has much the same deposition c h a r a c t e r i s t i c s as the chal

copyrite. 

C o b a l t l t e . (Co As2) Occurs as rectangular shaped 

crystals always i n contact with, or very close to pyrrhotite. 

It i s not very abundant but f a i r l y e a s i l y recognised by a 

f a i n t pinkish tinge to separate'^rom arsenopyrite. 

Sphalerite (Zn S) i s almost as scarce as c o b a l t i t e . 

It occurs contemporaneously with chalcopyrite and pyrrhotite 

with which i t i s closely associated. It contains very minute 

inclusions of exsolved chalcopyrite, scarcely v i s i b l e under 

the highest magnification uocfl without the use of o i l immer

sion. 

L o l l i n K i t e (Fe possibly carrying cobaltite) 

was i d e n t i f i e d by i t s close resemblence to arsenopyrite and 

differentated from i t by a reaction with Fe C l ^ . It i s 

contemporaneous with the chalcopyrite, pyrrhotite, etc. 

Markasite (Fe S 2) i s readily d i f f e r e n t i a t e d by etching 

apparent pyrite crystals for a short time with n i t r i c acid. 

It darkens more than the p y r i t e . Its presence i s due to the 

eff e c t of the second hydrothermal solutions, a l t e r i n g the 

py r i t e to marcasite. 

Calcite.(Ca C 0-5) This mineral i s not as abundent 

as the effervescence of a specimen treated with n i t r i c acid 



would at f i r s t indicate, mainly i t has come i n with the 

sedond generation quartz and some of i t even l a t e r , as the 

f i n a l mineral to deposit, apparently replacing quartz that 

bordered veins, (see section #3)* The age of that included 

in the primary quartz i s doubtful and may be contemporaneous 

or introduced at a l a t e r phase. 

Quartz. (SiOg) The primary sediments, including a l l 

s i l i c a t e s are l i s t e d as quartz i n the paragenesis since no 

exact d i f f e r e n t i a t i o n could be made between them i n the p o l i s h 

ed section^'. The sediments were fissured by intrusion and qua-

tz , arsenopyrite and p y r i t e came i n . Further metamorphism 

occured with a second intrusion and a l l of the rocks were 

impregnated with solutions. Part of this f i r s t quartz was 

dissolved by the hydrothermal solutions and around the old 

quartz grains, both o r i g i n a l and hexagonal, was deposited a 

dark va r i e t y of second generation quartz containing small 

inclusions of sulphides, Both these quartzes appear to have 

a small amount of c a l c i t e i n them as did the o r i g i n a l sediment. 

The o r i g i n a l s i l i c a t e s and the hexagonal crystals of 

quartz brought i n with the arsenopyrite i s a l l l i s t e d as 

f i r s t generation quartz i n the plates, though i n r e a l i t y there 

are probably three ages represented. 

CONCLUSIONS. 

From arsenopyrite analysis on the tailings^ considerable 

of the gold i s seen to occur with this mineral though i t was 
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not observed microscopically, possibly due to the low magnif

i c a t i o n . A great deal however occurs i n the second generation 

quartz which carried numerous sulphides and which has permiat-

ed the sediments almost throughout * The coarse gold, what there 

is of i t , occurs i n this association. The solutions appear to 

have been at quite high temperature, high mesothermal, 

Judging from the complete permiation of the rocks and from 

the high temperature s i l i c a t e s such as garnet and epidote 

that are reported to toe found. These minerals also indicate 

a high degree of metamorphism but t h i n sections of the s i l i c a t e s 

were not examined to v e r i f y t h i s . 

Fine grinding, f l o a t a t i o n and cyanidation of the quartz 

t a i l would suggest i t s e l f f o r the recovery of the gold values. 

No great amount of mica was noticed which would cause d i f f 

i c u l t y i n f l o a t a t i o n . 
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TLATZ #1. 

S e c t i o n #2. M a g n i f i c a t i o n x£85 

Legend: 

Gold : i i A r s e n o p y r i t e : IO--- - - \ C h a l c o p y r i t e : i g: i 

S p h a l e r i t e : ; I C a l c i t e : I I 

D e s c r i p t i o n : 

T h i s s e c t i o n r e p r e s e n t s the l a r g e s t occurence of 

go l d found measuring 70 m i c r o n s . I t appears t o be 

contemporaneous w i t h the s p h a l e r i t e and c h a l c o p y r i t e . 

The a r s e n o p y i i t e i s a l s o a p p a r e n t l y of the same age ahd 

has come i n w i t h the o t h e r m i n e r a l s , w i t h the c a l c i t e . 
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PLATE #2. 

S e c t i o n #1. M a g n i f i c a t i o n x£0£ 

Legend: 

C o b a l t i t e : E Z Z Z ) P y r r h o t i t e : C Z Z ^ i C h a l c o p y r i t e : 1 I 

C a l c i t e '-\ I Qu v^tz : I I 

D e s c r i p t i o n : 

T h i s s e c t i o n shows the a s s o c i a t i o n o f the c o b a l t i t e 

(Co As ). I t appears i n c o n t a c t w i t h p y r r h o t i t e w h i ch 

i s contemporaneous w i t h the s p h a l e r i t e . There are a l s o 

shown here some of the o l d q u a r t z remnants, the main p a r t 

o f the s e c t i o n u e i n g o c c u p i e d by l a t e o r contemporaneous 

c a l c i t e . 
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PLATE #3. 

S e c t i o n #1 m a g n i f i c a t i o n • x 285 

Legend: 

P y r r h o t i t e : I' - I C h a l c o p y r i t e : ( Z I Q u a r t z : i i 

D i s c u s s i o n : 

T h i s s e c t i o n was drawn t o show the r o u t e by w h i c h 

the contemporaneous c h a l c o p y r i t e and p y r r h o t i t e have 

come i n a l o n g the f r a c t u r e d q u a r t z and p o s s i b l y o t h e r s i l 

i c a t e s . . There are no i s o l a t e d c r y s t a l s of any s u l p h i d e s 

i n the q u a r t z w i t h o u t f r a c t u r e a c c e s s and hence the 

q u a r t z must be p r i m a r y otf belong to the o r i g i n a l sediments 

i n t r u d e d and invaded by h y d r o t h e r r n a l s o l u t i o n s . C o b a l t i t e 

i s found v e r y c l o s e to t h i s p o s i t i o n and a l s o second gener

a t i o n q u a r t z . 
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PLATE #4. 

S e c t i o n #6. M a g n i f i c a t i o n = KJtSS" 

Legend: 

GoldtCZD P y r i t e : f I C a l c i t e : ! 1 Q u a r t z : f I 

Pes c r i p t i o n : 

T h i s p l a t e shows p r i m a r i l y the contemporaneous 

a s s o c i a t i o n of g o l d w i t h q u a r t z . The p y r i t e i s b e l i e v e d 

t o have come i n w i t h the f i r s t a r s e n o p y r i t e g e n e r a t i o n 

and the c a l c i t e e i t h e r w i t h the q u a r t z or o v e r l a p p i n g 

i t t o s l i g h t l y l a t e r . 
Gro/c/ ?r? e&s ur<r s SJ~ and /rr/c rafts. 



- 1 5 -

FLATS # 5 . 

S e c t i o n #2. M a g n i f i c a t i o n = X205 

Legend: 

L o l l i n g i t e : fr-V'-K'1 C h a l c o p y r i t e : I I C a l c i t e : I I 

Q u a r t z : i i 

D i s c r i p t l o n : 

L o l l i n g i t e appears here t o be the same age as the 

c h a l c o p y r i t e . I t has come i n w i t h the c a l c i t e l a t e r t h a n the 

q u a r t z d e p o s i t i o n . In v e r y few of the s e c t i o n s i s t h e r e 

any evidence of r e p l a c e m e n t . 
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REPLY MASCOT. 

INTRODUCTION » 

The object of the study of Hedley t a i l i n g s was under

taken to determine whether a higher recovery of gold might 

be obtained by a change i n the present m i l l flow-sheet. To 

do this i t was necessary to discover where the main part of 

the gold i n the t a i l s i s to be found. It might occur i n one 

6f three places: with the arsenopyrite, with the pyrrhotite 

or 7ith the quartz gangue. 

Procedure• 

2280 grams of m i l l t a i l i n g s were dried and5 screened 

into f i v e sizes +65, +100, +150, +200 and -200 mesh, in 

mechanical screens allowing 45 minutes per 120 grams. The 

-200 mesh product was further sized into seven products by 

the use of kn i n f r a - s i z e r i n 200 gram l o t s , allowing each 

l o t 2 hours to separate. 

These products were sized by examination under a 

microscope with an ultro-pak attachment. 

A l l products were then sub-divided into two, three or 

four products on a super-panner. 

The weights of a l l the products of each operation 

were weighed and the weight and percentage losses for each 

operation calculated and tabulated i n table #1. 

Asseys were made of the head sample and of a l l the 

products of each separation as a control and check on 

quantity and value, and to determine where the gold was to 
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be found. The results of these asseys are l a i d down i n the 

tables #2 and 3. 

A microscopic study was made of the products and, by 

counting p a r t i c l e s , an estimate of the sulphide percentage 

was made. For the pyrrhotite concentrate this was very 

d i f f i c u l t as the small magnetic p a r t i c l e s tended to bunch 

together and a uniform d i s t r i b u t i o n for counting could not 

be obtained. 

THEORY 

There are two methods of approach to the problem. The 

f i r s t i s to separate a concentrate of pure arsenoptrlte* with 

as l i t t l e as possible gangue and pyrrhotite; a large middling* 

with the remainder of the arsenopyrite and pyrrhotite; and 

a small t a i l i n g s of pure gangue with no sulphides. By this 

method, i t can be determined i f the concentrate of arseno

pyrite carries the main part of the gold. If a gold free 

t a i l s i s recovered, i t indicates that there i s no gold in 

the quartz gangue, thus the remainder must be in the pyrr-

hotie and the arsenopyrite of the middlings. 

The second approach, which i s thought to be better, 

is to separate a concentrate of pure arsenopyrite f i r s t , then 

remove from the sides or by a secondary panning at the end 

of the panning of each product , a pure concentrate of some 

of the pyrrhotite which should contain no arsenopyrite.A 

small middlings was also removed which, i t was hoped, would 

contain the remainder of the arsenopyrite not in the con-
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centrate. The large t a i l s w i l l contain the gangue and the 

pyrrhotite not recovered.previously. I f the gold i s in the 

arsenopyrite, most of the values w i l l be in the cor^entrate 

and a smaller amount i n the middlings. I f i t i s in the 

pyrrhotite, an assey of the pure pyrrhotite w i l l show t l i s 

and the main volume of gold w i l l be found here and i n the 

t a i l i n g s , with a small amount i n the middlings. I f i t is i n 

neither the arsenopyrite nor the pyrrhotite, then i t must 

be in the gangue. 

One of the main reasons for using this method was 

that i t was found almost impossible to get even a small 

t a i l s without the inclusion of some of the pyrrhotite, 

which tends to f l o a t as a flucculent p r e c i p i t a t e on the 

top of the t a i l s and along i t s flanks in the pan. 

DISCUSSION OF OPERATIONS. 

Screening and infra-slzlnp;. The screening loss was 

very low at 0.28^. The 465 product was so small that i t was 

neglected throughout the remainder of the operation. A very 

fine powder adhered to the screen§$ products but was not 

discovered u n t i l panning was attempted, or i t might have 

been loosened by rubbing the screened products on the screens 

or between the hands. Though the t a i l i n g s .were dried for 24 

hours before screening was started, and the product not 

actually being screened was kept warm, there was s t i l l a 

tendency for i t to remain i n b a l l s on the coarse screen. 

These were broken up and screened through with the following 
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run. 

The i n f r a - s i z i n g loss was 0.45$ of the t o t a l 1830 

grams put through. So that this loss would not cause an error, 

the percentages of the i n f r a - s i z e d product were calculated 

proportionally to add up to the percentage of the -200 

product sized which was 80.50$ , rather than adding the 

t o t a l sized products - "both screened and i n f r a - s i z e d - and 

making them a proportional precent of that. 

A v a r i a t i o n from the former s i z i n g of products may 

result i n the second i n f r a - s i z e product due t6 a dint in the 

column causing a reduction i n cross sectional area and thus 

increasing the v e l o c i t y of a i r through the column, re s u l t i n g 

i n a coarser average product/in t h i s column and thus coareer 

average product i n the next. Whether this would affect the 

uniformity of the products i s not known, but since a series of 

dints would, i t i s l i k e l y that a single one would also affect 

the uniformity of the product sized somewhat. 

Panning* i n panning the screened products (100, 150 

and 200 mesh ) considerable very fine powder remained s t i c k i n g 

to the p a r t i c l e s of this coarser mesh, as previously explained 

As a r s u l t , these products had to be washed three or four 

times to remove th i s fine product i n suspension before pann

ing could be effected. Even then considerable of the fine 

product remained as a bed i n the bottom, on which the very 

small amount of arsenopyrite collected, and some of this clay 

l i k e material was included with the small middlings removed. 

No comncentrate of arsenopyrite could be taken from these 
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products as there were only a few small coarse grains. Three 

or four small turnings of brass were found i n the 4150 mesh 

and came o f f with the middlings. 

In the panning of the in f r a - s i z e d products, the f i r s t 

gangue taken o f f consists of a small amount of apparently 

dark iron amphibole. Pyrrhotite i s seen c o l l e c t i n g along the 

sides of the product i n t h ^ a n as two black l i n e s and i t 

appeared impossible to get even a small clean t a i l i n g s 

without some pyrrhot i t e . Some f a i r l y pure pyrrhotite could 

be collected by drawing this from the edges and this was done 

in the f i n e r products. A concentrate of f a i r l y pure arsenor. 

p y r i t e was drawn off and a small middlings which.wotlld include, 

i t was hoped, the remainder of the arsenopyrite with, no 

doubt, some pyrrhotite, as indicated by the rusty color of 

the product when dr i e d . Thus i f a l l of the arsenopyrite 

was taken o f f i t can be told i f the main part of the gold 

was in i t , and by an assay of the pyrrhotfte whether i t 

carried^any outstanding amount of gold. 

P r a c t i c a l l y no arsenopyrite was v i s i b l e in the -12 

product t i p and i t was d i f f i c u l t to recover a high percentage 

of p yrrhotite; however an attempt was made. A coarse green 

product came off at the head of the sample i n the pan which 

contained considerable pyrrhotite, then a f a i r l y concentrated 

pyrrhotite and then a t a i l s flanked with pyrrhotite which 

had to be drawn from the sides to be recovered. Any vdry 

f i n e pyrrhotite was flpated off with the suspended gangue. 
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A middlings of this fine product should possibly have been 

made but since the product was not uniform i n size only the 

coarser grains would be collected so no great amount of 

information could be obtained from this separation. 

TABLES 

#1. This i s mainly self-explanatory. It shows 

the percentage of each s i z e d product i n the o r i g i n a l t a i l 

ings. Also i t shows the percentage d i v i s i o n of each product 

into concentrate of arsenopyrite, middlings, t a i l s and 

pyrrh o t i t e . This pyrrhotite percentage i s only a small per

centage of the t o t a l pyrrhotite, which i s contained also 

i n the middlings and t a i l s , the separation only being made 

for assay purposes. The percentage losses of each operation 

are shown along with the t o t a l percentage panning l o s s . 

#2. Here i s shown the d i s t r i b u t i o n of gold i n 

the sized products. In three head samples the average waa 

0.030 mg. per ass^y ton. The error i n result calculated 

from the sum of the sized products i s -8.7$> which i t i s 

believed, id in the opposite d i r e c t i o n tdwhich the usual 

error i s found. The values decrease quite uniformly from 

that of the coarsest product to that of the second f i n e s t . 

The -10 micron size shows a jump up i n value probably 

due to the fact that i t is not of uniform size and w i l l there 

fo r more closely resemble the head sample in value. The 

par a l l e l i s m of this trend of values i s borne out in the 
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general trend of the t a i l i n g s assays which represent the 

bulk of the gold i n the aampxes panned. The high value 

%£ the +70 micron sample i s most l i k e l y due to s a l t i n g by 

a stray piece of gold i n the sample taken. 

#3* Here i s shown the assay of each panned 

product, the percentage of the t o t a l product of each 

small d i v i s i o n and, by addition of these percentages in each 

group, the»percentage of the t o t a l product i n concentrates, 

pyrrhotite, middlings and t a i l i n g s . From these results 

i t i s found that over 95$ of the products were taken off 

as t a i l i n g s , almost 4$ as middlings and just over 1$ as 

sulphides. 

No reason can be given f o r the lack of gold i n the 

-25 and -17 micfcon concentrates, unless i t wgs the exceed

ingly low assay of the sized head sample panned, which 

contained l i t t l e more than a trace. The arseopyrite 

apparently assays on the whole from three to over twenty-

fi v e times .' higher than the head sample, thus i n d i c a t i n g a 

considerably higher concentration of gold than the gangue. 

The higher figure i s l i k e l y closer,to the true value as i t 

i s substantiated by three high values. The pyrrhotite has 

a f a i r l y uniform value of from two to three times the gold 

contained by the sized samples. 

The middlings has high values i n the two coarsest 

products with the remainder containing less gold than the 

head sample. This product consisted mainly of gangue and 
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pyrrhotite with a very small percentage of arsenopyrite. 

The 100 mesh screen product appears to have "been salted 

as such a high value i s u n l i k e l y . 

The t a i l i n g s has values higher than the sized head 

sample i n three cases - 20Q?mesh, -*70 and *35 micron 

s i z e s . The 4200 error i s not great hut the plus 70 i s too 

high an assay and should be cut down. The era?or in the 

plus 35 is not large but, due to the low assay value as a 

whole, i s the source of quite an error. 

#4. By means of this table i t i s possible to 

locate a l l of the main errors and thus trace them back; 

f o r instance the plus 150 value i s too high by 33»9$* 

By going bock we find the high assay value of middlings 

which should be cut down as previously mentioned. The 

over percentages of gold i n the next two products and the 

35, are also due to high assays - this time of t a i l i n g s . 

The negative percentage i n the -17 size i s due to the low 

assay of the t a i l s . By adjusting these values mentioned, 

the percentage error ot the result would be greatly 

diminished, and further by averaging the assay values 

on either side of these products, the adjusted value 

would approximately correspond. 

#5» Here are shown the percentage sulphides. 

The sulphide i n the concentrate was almost pure arsenopyrite. 

In the middlings only a few p a r t i c l e s of arsenopyrite were 

noticed and these were mpinly i n the coarsest products, 
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the remainder of the sulphide bding pyrrh o t i t e . The pyrrhot

i t e concentrate contained no arsenopyrite. 

By comparing the f i r s t four concentrate percentages, 

with t h e i r corresponding assays, i t i s seen why the f i r s t 

concentrate removed had such a low assay, with only 2.5$ 

arsenopyite i n i t . The others had quite a uniform ass$y 

p a r a l l e l i n g the higher grade of sulphide content i n the 

concentrate. The percentage of pyrrhotite apparently 

did not aff e c t the value of the assays of this part^of the 

product, very much. 

CONCLUSIONS. 

From these results i t i s seen that on the average 

the arsenopyrite recovered by panning contains twenty-

fi v e times, and the pyrrhotite about three times, as much 

gold as the general gangue. Due to the small percentage 

of arsenopyrite however (0.152$) only a small portion of 

the gold could be recovered by f l o a t i n g this o f f . Pure 

arsenopyrite would run 3»^3 ounces per ton (see note on 

table #5) and would be worth recovering i f the f l o a t a t i o n 

expense were not too great and a f a i r l y pure product 

could be obtained. The main part of the gold s t i l l 

remains i n the gangue however and i s thought to occur 

with i t . The maximum percentage of pyrrhotite would be 

about 1.5$* but i t carries only very l i t t l e gold. Due 

to the small amounts assayed t h i s value cannot be r e l i e d 

upon and here further research i s necessary. 
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