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Introduction. 

The group© of samples came from the S&eGHUjiray claims i n the 

KamlGops l i n i n g D i vision* The specimens were from three sources t Lone 

Star elaims* Lucky Span claims, and, as a separate group, D.l and S*2 

f l o a t and assorted country rock from the Courageous claims* 

Laboratory Work consisted of examimtion of hard specimens, polished 

section study, and aiero^hemieal t e s t s * This was done i n January, Feb* 

ruary* and Hareh of 1946, using the f a c i l i t i e s at the University of 

B r i t i s h Columbia, 

As the property i s a new prospect, no geological data was available 

or divulged* The w r i t e r had no opportunity to f i n d out what the owner 

wanted to know* Hie laboratory investigationSf therefore, sought to 

i d e n t i f y the sulphides, to establish age r e l a t i o n s , and to determine 

grain s i z e . 

I t was understood that the groups of claims were widely scattered* 

Aeeai^dingly, the descriptions were written treating ©aek group as a u n i t . 



Lone Star* 

Considerable differences were found i n the several specimens* Most 

had massive pyrrhotite as a umtrix about a l l the ether minerals. The r e * 

raoinder showed an intimate mixture of sulphides and gangue. Many sections 

were made* Selected ones were described. 

Lone Star 9* 

tn i s section i s t y p i c a l of the whole s u i t e . Minerals found were 

6irs@nopyrtt#t p y r i t e , pyrrhotite* Sphalerite, chaleopyrite* galeae* 

quarts, e a i c i t s f and unidentified gangues. 

A l l the type oeeurrenees are found t 

(a) Disseminations i n massive pyrrhotite. 

(b) Disseminations i n massive galena. 

(e) Disseminations i n massive sphalerite. 

(d) Isolated minerals t-nd mixtures of minerals i n quartz masses. 

H part, a general sequence of deposition i s evident* In part,&H 

the minerals seem to have been deposited simultaneously. 

Sequence of Deposition, 

Quart* i s found i n veins i n areenopyrite and p y r i t e . 

Sphalerite, galena, and pyrrhotite are found i n veins i n quarts. 

Sphalerite, galena, and pyrrhotite are found i n veins i n c a l c i t e . 

Scattered gangue minerals are found about and with quartz, and 

through the soft sulphides. "Vein1* means "vein with matching 

w a l l s . 
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i n mixtures of eryBtals* In places, galena seems l a t e s t , holding small 

t* In 

places, pyrrhotite i s the matrix* H d i 

a time break between the deposition of sulphides, and 

©re i n part 

oeeurr^noe I see plate / *, 



This section shows an intimate mixture of a l l the minerals. The 

cr y s t a l s are c h a r a c t e r i s t i c a l l y minute, though large c r y s t a l s and aggre

gates of cr y s t a l s are common. Hegaseopieally, the section appears highly 

twisted and mashed, but macroscopic examination shows very l i t t l e f r a c t u r 

i n g . One fracture i n quartz shows pyrrhotite next to the quartz, with 

galena and sphalerite i n the center of the vein* This i l l u s t r a t e s the 

tendency of pyrrhotite to s o l i d i f y f i r s t from a mixture of the minerals. 

Plate 3 shows the mixture of minerals with the gangue. The lack 

of f r a c t u r i n g i s evident* Crystals are haphazardly disseminated through 

the matrix. Simultaneous deposition i s suggested* 

Lone Star 4 . 

Pyrrhotite i s the most abundant mineral. I t i s the matrix, and 

occurs also us six-sided c r y s t a l s i n quarts* I t holds galena, sphalerite, 

quartz, and chaloopyriie patches of i r r e g u l a r form with smooth wavy con

t a c t s . The pyrrhotite i s r e a l l y w e l l c r y s t a l l i z e d , with the crysta l s lock

ed at the boundaries to give a massive e f f e c t . Slight a l t e r a t i o n has 

preceded ulong c r y s t a l outlines, giving a muddy appearance. Fyrrhotite 

i s cut by l a t e wavy gangue v e i n l e t s . 

Quartz i s scattered through the pyrrhotite, both as separate c r y s t a l s 

and as large aggregates of c r y s t a l s , very l i t t l e fractured. I t contains 

arseaopyrite and, i n i n t e r s t i c e s between quartz c r y s t a l s , separate and 

mixed p a r t i c l e s of pyrrhotite, chalcopyrite, sphalerite, and galena. See 

plate I * This i s considered strongs evidence f o r the contemporaneity 

of copper, lead, zinc, and the pyr r h o t i t e * 



Very l i t t l e p j r i t e could be found # toenepyrite ©sours as large and 

ti n y c r y s t a l s scattered through the other minerals, l a r g e l y tinfractured* 

H i chaloopyrite i s p a r t l y t i n y blebs i n sphalerite, although t h i s i s 

rare* More oommonly, i t forms separate rounded p a r t i c l e s with wavy eon* 

teats against the enclosing pyrrhotite* 

ttor* than one gamgae 1m mineral i s present, mostly c l o s e l y associated 

with the quarti* & very l a t e gangue, medium gray and . of moderate hardness, 

cuts a l l the previous sdatrala* 

M eh tint i n the photographs, the saiaerals are eomplexly &&xed* M y 

mineral oaa be found enclosing or enclosed toy any other* .In generai t. 

g f r a c t u r i n g and vel&ing are only minor features* Fiat® 2* shows two 

type occurrences. * several minerals .scattered through pyrrhotite, and 

several minerals, i&sluding p y r r h o t i t e , mattered through ptleBa* I t i s 

c^.ear that these sulphides war© deposited contemporaneously. 

Conclusions f o r Lone Star Claimf» 

Only one period of mineralisation i s indicated. The wri t e r believes 

that' presipltattem of a l l the s&nerels was approximateiy. eiimitaneous, 

with a moderately well"def|ned sequence appearing i n some sones, where 

quartz and the hard sulphides formed s l i g h t l y e a r l i e r than the soft 
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S e c t i o n t S 4$ tone S t a r c l a i m s , tesGlllivray group. 

i r r e g u l a r iaasses o f the s o f t s u l p h i d e s a r e found i n quart** !i'he 

wavy c o n t a c t s and t h e i d e n t i c a l occurrence of t h e s e v e r a l s u l p h i d e s i n ¬

d i c a t e sifflultaneous d e p o s i t i o n f rom t h e same source as t h e q u a r t s . 

ffihraviations. 
2aS S p h a l e r i t e 
jpb Galena 
Cu C h u l e o p y r i t o 
P y r r . P y r r h o t i t e . 

l & t a . 
O b j e c t i v e 3 
O c u l a r io x 
Espaswre 6o*cc. 
Log Hz6-8 V so e 
magnification 315 



a 

Flate 2. 

Section LS 4, Lone star Claims, L&icGillivray group, 

a&ssive pyrrhotite encloses sphalerite, quartz, and minor galena. 

Jussive sphalerite encloses pyrrhotite, quarts and other gangues, and 

sphalerite, line c r y s t a l oi^tlines i n the massive pyrrhotite are noticeable. 
i 

Abbreviations. 
P f y r r h o t i t e 
PbS Galena 
SnS Sphalerite 
Q Quwrti 

Ma-
Objective 3 b 
Ocular 6* 
Exposure £5 sec 
Log H «••«" V ++-9 
S i g n i f i c a t i o n I oo 



Section U 7, Lone Star eluinis, liJacGillivray Group. 

Irregular jaassesjof galena, chalcopyrite, pyrrhotite, and v|uartz i n 

the sphalerito indicate that a l l were deposited at one time. 

Abbreviations. 
Pyrr. Pyrrhotite• 
2iiS Sphalerite • 
PbS Galena 
Q Quarta. 
Co ChcLlcojayrfTc 

Objective H.P 
Ocular io x 
luxnosure 3»nin 
Log K 5 V S3-1 
l & g n i f i c a t i o n -too 



Section LS 9» Lone Star Claires, B&cGiilivr&y Group* 

Coareoly c r y s t a l l i n e galena holds rounded p a r t i c l e s of the other 
sulphides• 

P pyrrhotite 
2ns spiral mri to 
FbS Galena 
Q Quarts 

O b j e c t i v e 3 
Ocular ie x 
Exposure 30SCC. 
Log H 13-̂  V 4 o 
: J a g n i f i c a t i on so 



Lucky Coon. 

The specimens show braided sulphideo i n quartz. Most of the specimens 

are oxidized and porous, so few of them made good polished section notor

i a l . The oxidation has not greatly altered the p y r i t e . 

Sections L.C.I and L.C.3. 

Minerals found are: arsenopyrite, p y r i t e , quartz, galena, sphalerite, 

chalcopyrite, and unidentified gangue minerals* 

The minerals have been but l i t t l e fractured. Some erodes -with match

ing walls were found, and used to determine the sequence of deposition. 

Arsenopyrite and pyrite seem to bo the e a r l i e s t . Both aro % e l l 

c r y s t a l l i z e d . Most of the lar> e masces6f p y r i t e have some arsenopyrite 

aggregates inside or adjacent, with i r r e g u l a r l y intergrown contacts. 

Arsenopyrite i s found as large and ti n y crystals-scattered through the 

quartz, galena, and sphalerite. P(a.f<i 6 . 

Quartz occurs i n massesand separate ci'ystals, a l i t t l e fractured. I t 

i s l a t e r than the pyri t e and arseno: y r i t e , f o r i t f i l l s cracks i n them. 

An unidentified gray gangue mineral, negative to acids, and harder 

than D, i s found commonly about the boundaries of quartz mas ok 3 and part

l y as separate lumps. Soise of i t i s fibrous. J&ich of the gan^nie forms 

i r r e g u l a r inclusions i n the quartz, so came with i t 5 some carao a f t e r quartz 

and before sphalerite, for I t i s found between then* and some came with the 

sphalerite, f o r i t forms d i s t i c t c r y s t a l s and masses i n i t . 

Sphalerite and shaleopyrite are found together as a matrix about 

quartz, gangue, arsenopyrite, and p y r i t e , and f i l l i n g matching-walled 

vei n l e t s i n a l l four. In part, the chalco.yrite i s i n l i n e s of tiny blebs 

i n sphalerite, suggesting exsolution. 



In part ; however, pieces of chialeopyrite occur independently of sphalerite, 

i n lumps equal i n size to the associated minerals. A few ti n y p a r t i c l e s 

were seen i n galena. See plate $ • Irregular veinlets of sphalerite 

i n quartz indicate that s l i g h t replacement of the quartz took place. 

Galena i s found as a multitude of ti n y blebs through ephalerite,with 

chalcopyrit© i n larger blebs i n sphalerite, and as a massive f i l l i n g be

tween pyr i t e and quarts masses, and i n cracks i n p y r i t e and quartz* 

Ml pyrrhotite was found. 

In general, a sequence of deposition i s evident, and t h i s i s summar

ized In the table below. There was some overlapping, however, p a r t i c u l a r l y 

among the sphalerite, galena, and chalcopyrite. One period of mineraliza

t i o n if? indicated. 

• 

• 

* 

11 11 

In quantity, the minerals were estimated to occur i n the following 

orders most - sphalerite, quartz; pyrite? galena, arsenopyrite| gangue; 

chalcopyrite - l e a s t . 



Plato | 

Section LC 1, Lucky Coon Claims, I.&cGillivray Group. 

Galena and chaloopyrite from an elongated bleb i n sphalerite. Other 

is o l a t e d galena blobs are v i s i b l e * Pyrite i s present* Quarts has smooth 

wavy outlines. 

Abbreviations. 
Fh Galena 
Cu Chalcopyrite 
Zn3 Sphalorite. 

i ^ t a . 
Objective HP. 
Ocular i ox. 
Kxposure 4 5 « c . 
Log H */-0 V 37-* 
!4tgni£ic a t i on so o 



'Section 1*0 1» Lucky Conn Claims, IkcGLllivray Group. 

Clueters of tiny arsenopyrite Crystals are seen i n sphalerite. Hay 

quartz pieces and an elongated lens of galena are also enclosed by 

sphalerite. 

Objective MedW Vow 
Ocular kou. ?«wer 
i3xr)0sure rs sac. 
Log H +-r v no 
l & ^ n i f i o a t i o n SL&6 



gloat and Coma-try Rook-

The hand specimens of f l o a t show banded sulphides i n quartz. The 

quartz i s grey to flesh-pink, i n i r r e g u l a r to angular masses of c r y s t a l s , 

not noticeably fractured or brecciated, both as a matrix about pyr i t e 

c r y s t a l s and as large masses with exceedingly uneven edges. The py r i t e 

i s w e l l c r y s t a l l i z e d , appears somewhat fractured, and i s concentrated i n 

narrow bands, l&gnetito i s f a i r l y abundant, but did not appear i n % the 

polished sections. The surfaces of the ap eoimsns are oxidized and leach

ed, leaving limonite. Specimen Cour. 2 has sooty black caleitw, at f i r s t 

suspected to be c h a l c o c i i e , but effervescent i n acid and containing no 

copper. Also v i s i b l e i n Cour. 2 i s a small amount of golden ana white 

mica, ana a few feldspar grains. 

f o l i t h e d Sections. 

Cour^.l. 

Pyrite i s abundant, forming many large c r y s t a l s . Quartz seems to be 

the matrix, holding bands of sulphides. Galena i s scarce, but coarsely 

c r y s t a l l i n e . Sphalerite i s abundant, i n part enclosing the py r i t e and the 

aggregates of arsenopyrite c r y s t a l s . No pyrrhotite was seen. Chaloopyrite 

i s strung out i n t i n y blebs i n sphalerite. 

There i s a general segregation i n t o p y r i t e , galena, sphalerite, and 

quarts bands. 

Quartz i s found veiaing sphalerite. Quartz and sphalerite are found 

i n veins i n arsenopyrite. Some overlapping i s indicated. 

Cfouffa ff» 

Minerals found ares arsenopyrite, p y r i t e , quartz and other gangue 



nd.mtoX&9 sphalerite, galena, and ehsleepyrite* pyrrhotite i s notably 
absent. 

Arsenopyrite i s found a© a few crys t a l s i n quarts and galena* Pyrite 

ferae i r r e g u l a r lumps and a few c r y s t a l s , l i t t l e fractured but containing 

many inclusions of galena and sphalerite. 

Quartz occurs as aggregates of c r y s t a l s . Scattered through quartz 

are t i n y b i t s of arsenopyrite, chalcopyrite, and galena. No q u a r t z - f i l l e d 

cracks were found i n the p y r i t e or arsenopyrite, so the three are con* 

sidered contsmporaneous* 

Small amounts of calotte were found. Several gangue minerals appear, 

some fibrous, othors angular, others i n i r r e g u l a r patches intimately mix

ed with quartz. 

Sphalerite i s abundant, not a l l the p a r t i c l e s showing chalcopyrite 

blebs. 

Some chalcopyrite forms blebs i n sphalerite, some forms the f i l l i n g 

$s& between quartz c r y s t a l s , and some, i n larger pieees, i s found i n massive 

galena, with smooth wavy contacts* 

Galena i s the most abundant sulphide* I t forms the matrix about a l l 

the other minerals. Also, I t can be found i n mate hi ng-wal led veinlets i n 

p y r i t e , quartz, and gangue minerals* 

A gangue mineral i n sharpl^angled veins outs sphalerite and galena. 

I s places the edges of the veins are f u i s y , as though the gangue was re

placing galena or penetrating i t along cleavage cracks* 

fim age r e l a t i o n s are given i n the following table* I t may be noted 

that although the sequence can be compiled, the occurrence of sulphides 

inside the quartz indicates that there was only one period of minerali|sa» 

t i o n . 



17 

laaiii point of i n t e r e s t i n the f l o a t specimens i s the preponderance of 

T e n t a t i v e 

3 

For the f l o a t specimens, the estimate of quantities i s s 

Most - Galena 

Sphalerite 

Chalcopyrite 



Country Rock from ..^fijUXivray claims and Courageous group* 

A. Blue-grey limestone, fractured and veined by white e a l c i t e . Ho 
polished section was made* 

B* Thinly-bedded, buff to white limestone with minor s e r i c i t e along 
bedding planes* IJo section was made. 

0. Buff quartzite (?) with p i t s containing limonite. h polished 
seotion was made. Sphalerite grains were found sparsely dissemin
ated through the quartzite. 



aajrary. of Worh. 

Sulphides found during the elimination area arsenopyrite, p y r i t e , 

pyrrhotite, chalcopyrite, sphalerite, and galena* Gangue minerals are 

quarts, magnetite, e a l c i t e , feldspar, and other unidentified gangue 

minerals, 

Many of the specimens are aassive sulphides. Some are banded s u l 

phides and gangue. 

Gold was not soon. S i l v o r values were reported high, but no s i l v e r 

compounds were fcund. ricrocherdcal teste of the galena did not show 

s i l v e r , but the negative reaction i s common for argentiferous galena. 

In age r e l a t i o n s , a general sequence of deposition was worked out. 

However, strong evidence f o r simultaneous deposition was found. 

Grain s i z e determinations, as shown i n the photographs, suggests that 

grinding to v mesh would bo needed to separate the arsenopyrite from 

th© lead and sine, and to v mesh to separate lead and copper from zinc. 

Him arsenopyrite and pyrrhotite indicate a high temperature deposit. 

Both of these Minerals a r e found, i n part contemporaneous with the galena 

and sphalerite, i n th© Lone Star sections. In contrast, the f l o a t and 

Lucky Goon sections have no pyrrhotite, so t h e i r temperature type i s not 

c l e a r l y defined. 


