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I NTRODUCT I O N  AND SUMMARY 

[)ur i r lg  26Sept-5Ncli,j1986, A n v i  1 ~.esour12e~. ciri lled 373.8rii o f  el:! c o r e  
i n  t w o  holes c e n t r a l l ! , ~  o n  the Li ttle Gem C r o w n  Grant  - D D H  86-1 
and 86-2 - a f t e r  ha?.~ing e a r l i e r  p~-epar-ed d r i l l  5.1 te'+ and pads  hy 
C a t e r p i l l a r  977 track-t!ype f run t  end loader .  The  s i  t e  work  
commer~ced 5Ju186 and was completed during mi d-summer a t  i rregUlar 
i n t e r v a l s  subjec t  to break-up, ~.rrclw condi t i o n E . ,  and frequent 
heavy r a i n s .  The d r i l l i n g  !-!as d i r e r t e d  t o  t e S t  an e>:plclratiClrt 
concept  t ha t  r e s u l t e d  from a n = i l l a r y  s u r f a c e  geological mapping 
done during 15-l.BLTulB6 by C . A . R .  L a m r i i l e ,  PErig. F,esults o f  t h e  
d r i l l i n g  a re  described h e r e i n  and l o g s  f o r  the t b , w  holes a r e  
a t tached .  

T h e  L i  t t l e  G e m  crown gvan t h a s . t s  a s.mall high-grade C:CI-AU-AS 
deposi t  i n  hc~rrittleride h i o t i  te quartz diclri t e  c t f  the Bendc1r Irrtru- 
c.ives which a r e  par t  o f  the Coast  Crys t a l l i ne  Comple?:. The 
property 1.:. loca ted  9.6; k m  northwest o f  G o l d  Bridge, B . C .  , ~.dhich 
i c ,  i n  the  eas te rn  par t  u f  the P a c i f i c  Ranges o f  C o a s t   mountain^., 
and is  access ib l e  frorii tha t  town via  the G u n n  Lak,e and G u n n  Creek. 
roadc, to J e \ ,~e l  Creek. bt- i dge  and then v i a old ~ I I . . , ~ T ~ ~ I ~ I W T ~  4 x 4  road  
u p R Q x e !,J C r e e k t CI an o 1 d c sriI p ti n t h e 12 r CI I.J n g r an t 5. . 
Over the pa2.t severa l  decades much I . ~ J C I ~ - ~  has been done a n  the 
L i t t l e  Gem 4 ,  including three  adi t s ,  and appreciable  underground 
diamond d r i l l i n g .  T y p i c a l  engineering f e ~ e r ! ~ e  es t imates  a r e  i n  
t h e  range o f  1 0  , 0 0 0  tcl 2U , 0 0 0  tons w i t h  grade ranger u f :  

gcl 1 d 0 .5 - 0 . 7 CI z/'c,hc~ r t t CI n 
(10 bal  t 2 .5  - 3.0% 
ai-serlic 25 - 27% 

T h e  dorninant sulphide mineral i s  arserropyri t e  which is. tloth 
co bal  t i f er  o u 5 an d au r i f er  o u E. . 
i 5. z.ctrrte sa f f  l a r i  t e  and 20,u g o l d .  Addi t i  clrially , appreci atlle 
a l l a n i  t e  i s  present bearing 5.orire considerable  ariiclunt5. o f  ceriurn 
and very 1 i k e l y  some thor i urii as.  well . Smaller amnun t ~ .  c~f 
lanthanum- and neodymium-beauing tta.stnaeri  te and mcfrraii te  are 
a 1 '2. CI am o rl 9 t he CI r e rrf i i-1 e r a 1 E. . 

I rr t er gr  ow-^ w i t f-1 t he ar 5.en o p y r i t e 

.-, 
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PROPERTY DESCRI P T I  ON 

C r o GJ n G P a n t 5. 

L i t t l e  G e m  2 Lot 
L i t t l e  G e m  4 Lot 
L i t t l e  Gem G Lot 
L i t t l e  Gem 11 Lot 
Li t t l e  Gem 15 L o t  
L i t t l e  G e m  1G Lot 
L i t t l e  Gem 17 Lot 
L i t t l e  G e m  18 Lot 

C o n f  igura t iun  and locatiorr o f  the5.e claims a r e  .:.hc~i.,.!n o n  Figure 2 ,  
a t  t ached. 

ACCESS 

The L i t t l e  G e m  4 workings are loca ted  9 . G k m  J I J ~  r1orthwes.t o f  G o l d  
Bridge, B.C. ,  a small  town acc:essible frorii Lilluctet and during 
s u r n m e r  rrlclrl t h s  via Pember t o n  over the Hurlel,) Fc1res.t Ciccess rclad. 

From G o l d  Bridge, t h e  propert!:.! may he reached t r y  f c l l l o w i n g  t h e  
G c l n n  Lake Road to the north end o f  the lake, c.cme 35 k,m, then  
n o r  thwec,terly u p  G u n n  Creek val ley some 13 k m ,  and then w s t e r l y  
and 5C1Uthlde5terly' u p  t h e  mountain alorrg F.,oxey to the c t l d  Gem 
Camp, about 1 0  k m ,  a t  e leva t ion  o f  1710m, and tit the luwer wot-k-  
i n g s  a t  elevatictn 1890rr1, The upper tunnel i 5. a t  e leva t  i o n  19155riI. 

PHYSIOGRAPHY 

T h e  prc~pert!>i i s  loca ted  i n  the eastern par t  o f  the F'.z~t:ific Ranges 
o f  Coast Ptuuntains. The P a c i f i c  Range-z. a re  charac te r ized  tg!yi  

g r a n i t i c  rncfiuntains. hav inq  a w i d t h  of 125 - 1 G O  km.  The h i g h  
pealcs hsue tleen S C U ~ F I  tured b y  c i rque glaciers . :  many projected as  
riunataks attoue the  Pleistctcene i c e  cap, the upper .~.uvfa~ze o f  
which (,,iaz. 150Cl - 2 5 0 0 ~ 1  abol.,~e s.e.3 lel.,~el I The lower ~.ijrj~rj~i tg .  ~tle7-e 
covered b y  the  i c e  sheet and a y e  rctunded and dorned, but t h e i r  
northeast  s i d e s  are s c a l l o p e d  t l r l  the c i rque weathering a c t i o n ,  
and rrlore recent ly  ty a l t e r n a t e  f r eez i r l j  and thawing u f  corn ice  
meltwater,  The e f f e c t s  o f  i c e  erosion a re  everywhere to be seen , 
and ex tens ive  i c e  f i eldc. rernai n . 
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Drainage p a t t e r n s  a r e  cclntrc~lled tt i : )  tledrock s t ruc turez . ,  p r inc ip-  
a l l y  s t rong  nc~rthwester ly  f a u l t s  and l i  thological  con tac t s .  The 
mctuntains a r e  o p e n l y  timtlel-ed to e leva t ion  1800m with f i r  
z.priJCe, and pine with l i g h t  undergrowth. 

PREUI OUS WORK 

OBJECT OF THE PRESENT WORK 

Liriii ted geological  rriappinag dcine i n  mid July86 ti!,! C.A.F,. L a r r m l e ,  
P E n g .  w i t h  the a i d  o f  Mec.srs W .  Smith and H. Getlauer d e f i n e d  a 
known b,ies.t-nctr thcJeSterly f a u l t  that  passes through the main 
b.!orkings o n  the s teep  mountain f a c e ,  and through o l d  hand C U ~ S  

with mine ra l i za t ion ,  a n  t h e  div ide  tietween J e ~ e 1  a n d  R o x e l ~  
Creeks. Exploratiun p ~ ~ . ~ . i b i l i  tiec. under overburden a l o n q  5 . t ~ i k . e  
o f  this. f a u l t  in F,ciy;ey Creek, E:.zjsin i.,..iere cor11:eived. TI .... !I:I hulec.  
b 4 e r  e r ecormen ded to t e s t  t h e  eac. t er 1 !+ p r o j el: t i 51 n o f  t h e  f au 1 t a t 
the hadbJatE!Ts clf Jewel Creek, : and t h e  t!dc~ h o l e c .  herei  rl docu- 
rri en t e d we r E. r e c u rrm e n 13 e d t o t F. ,z. t 
in Rnxey C r e e k ,  E:ar.i rl , 

t t-I e E. t r i k e ex t e rl s. i CI n o f t h e f a IJ 1 t 

Froject ion o f  t h i s  f a u l t  l i n e  f o r  s n y  cg~e.z~t  dis.t.srlce i s  r isk$! 
because the area o f  t h e  Gem M i n ~ r a l i z a t i o n  t h r i l u g h  which i t  
passes  i c. an ar ea f cornp 1 e ~ :  f au 1 t i n g and cornp 1 ex f 1- ac t  u r i n g , and 
hence there  is an inherent ri5.b:. t ha t  t h e  f a u l t  i t s e l f  i s  cut and 
il f f 5.e t . 
GENERAL GEOLOGY 

The workings are loca ted  c e n t r a l l y  o r  along the a x i a l  region o f  
an apophysis o f  B e n d o v  quartz d i o r i  te (Cretaceous or  Tertiar!y) 
t ha t  ex tends s o u  theastb4ards frorn D i  ck.s..on Plountai n ac ross  R o x e y  
Creek to G u n n  Lake.  I t  i s  i n t r u s i v e  in to  Ferqusson Series cher- 
t s ,  a r g i l l i  tec, and limestcines o n  the southwest; Noel Formation 
a r g i l l i  t e s  and t u f f s !  and serpentirre 2nd se rpent in ized  pe r ido t i  t e  



The mapping g e n e r a l l y  z.hcti.dz. t h e  hcirntilende t t i o t i  t e  q u a r t z  d i a r i  te 
t o  be r e l a t i v e l y  u n a l t e r e d .  A t  the s h c ~ w i n g s ,  however 1 t appears. 
t o  be corltairl  a y c t u n j e r  m c ~ r e  f e 1 . z . i ~  i n t r u s i o n ,  and an o c c a s i ~ ~ r i a l  
l amprophyre  dyke ,  and i t  i s  r i iuch f a u l t e d  and f r a c t u r e d .  Soriie o f  
the s t r o n g e r  f a u l t s .  have  a c t e d  as. a plumbing sy.stern a l o n g  bJt-1icI-i 

h y d r o t h e r m a l  f l u i d s  m i g r a t e d ,  and these have a n k e r i  t i c  a l t e r a t i o n  
a l o n g  them? and a t  t h e  work ings  h e a ~ y  t o  rrrassive c .u lphide  mine r -  
a l i z a t i o n .  The p r i n c i p a l  c o n t r o l l i n g  f a u l t  syz.tem mapped t r e n d s  
e a s t - s o u t h e a s t e r l y  and dip%. a t  a s t e e p  angle i n t o  the rnCrUntaiI7 t o  
t h e  s o u t h ;  i t  i s  m i n e r a l i z e d  a t  t h e  ~ . , . ~ ~ ~ r l , i r i g ~ .  and near the  d i v i d e  
ttetween Rctxey  and J E . w ~ ~  Creeks, and i c. couel-ed ti!,! uvert lurden i ri 
t h e  c i r q u e  b a s i n  o f  k o x e y  Creek. 

DIAMOND DRILLING WORK 



Di ariiund Dr i 11 Hole 86-1 cured i gneouc.  rock thc~ughou t . I t was 
c ci 1 1 a r ed i rl m ed i um gr a i n e d , s. 1 i g h t 1 y rrr agn e t i c , h ci r n b l  en d e t l  i o t i t e 
quai-tz d i o r i  te t ha t  contairrs occasional dark. caloured,  r e c r y s t a l -  
l i z e d  xeno l i th s .  I n  p laces  t h e  rock, is. p r o p y l i t i c a l l y  altered, 
par- t i c u l a r l y  t letween ldep ths o f  7& and 1 3 4 ~ 1 ,  and gene~-a l ly  ~ t - i e r e  
sl tered, the rock has a very ir~hc~rriogerieuus iqnecius. t e x t u r e ,  
s.ornewhat suggec,tive of  xennl i  t h z .  .and former ccluntry rock. i n  all 
s t a g e s  o f  d io r i  t i za t ior r ,  mixed in ~-,iith the quartz d i c r i  t e .  The 
u s u a l  s u i t e  o f  a l t e r a t i o n  riiinerals - pr inc ipa l ly  c h l o r i t e ,  
quartz , s.oriie ep idote  and p!,~ri te - i n  lctcally va r i ab le  quant i -  
t i e s ,  accompany the propyli  t i c  a l t e r a t i o n ,  and in several places  
sr r ia l l  veins  and seams o f  pink pc~tassiurii fe ldspar  wi  t h  t r ans lus -  
cent q u a r t s  may represent  p o  tasfsic metasctmatisrii or pc1ta5.s.i~ 
segrega t ion .  M i n o r  cha lcopyr i te  mineral izat ion 14as noted in a 
n u r i h e i -  o f  places i n  t h e  core.  

Minor f a u l t i n g   as noted a t  73.7m. 

k f i ne grained hybr id-J-octk i nq daci te-1 i k.e rock, ~ a c .  cored  tleti..,ie'eri 
105 and 111 .5, and a 1,1ery i n t e r e s t i n g  f i n e  g r a i n e d  red-brcii.dri 
arikeri t i c  l o o k i n g  rock, tteti,.,reen 11'3.5 and 125.5r1-1. T h e  latter 
sec t  i o n  crf red-tlrswn rc~ck, con t a i  r l5  several percen t o f  d i  s.E.err1- 
i n 3 t ed f i i-1 e s.u 1 p h i dec, roo 5. t 1 y i r 111 rl 5.u 1 p t i  i 1je.E. .3r1 d rri i n o P r h a l  c o  - 
p y  r i t e and scirrie c.ec t i n 5. are sugge.s t i 1.1 e CI f a1 1 an i t e , sp hen e and 
car  bo n a t e m i ri er a1 5. . t-t i rr er  a1 o q i 1231 w CI r k. w o IJ 1 d be  n eces 5. a+ 1;) f o r 
accura te  i d e n t i f i c a t i o n  o f  a l l  minerals  prez.erlt, During b r i l -  
l i n g ,  i t  i,..~as believed t h a t  thi.2. zc~rle w a ~ .  an exten.E.ion of  the 
a l t e r a t i o n  zone 50 prominerlt a t  the working o n  t h e  s teep  rrrctuntain 
c. i de , 

Rock in the l a s t  38rn or 5.0 o f  t h e  hole i s  r e l a t i u e l y  una l t e red ,  
or f r e s h  hornblende quartz d i o r i  te, rnedium grained and rrroderately 
to weakly magnetic a s  t ec . t ed  i.,.Ji th  suspended penci l  magnet . 
DIAMOND [?RILL HOLE 85-2 

T h i E. ho 1 e c'o r ed 5. i rii i 1 ar 1 y hg p i d i orr lo  r p h i c q r  an 1-1 1 ar h n r n t l l  en de 
b i o t i t e  quartz d i o r i t e ,  as. in hole 85-1, and t h e  rock, conta ins  
c.imilar hut fewer f i n e  grained dark, cclloured xericfli t h s .  F'rapy- 
l i t i c  a l t e r a t i o n  i s  present but weak.er than i n  the f i r s t  h c i l e ,  
and there  i s  a s r r i a l l e r  arriount o f  pink c.eams. cif potac:z.ium feld- 
spar-quartz segregat ion o r  rrietascimati SM. Several st ronger  f a u l t s  
(/.Ii t h  crushed q o u g y  envelopes are pr-ezer-1 t , a nurntter o f  o..ihi ch a r e  
near the bottom o f  t h e  hcile. 

The main d i f f e r e n c e s  i n  t h e  second hole to be noted i s  t ha t  large 
por t ions  o f  the  core  cons is t  o f  a f i n e r  grained,  l i g h t e r  colciured 
quartz d i o r i  t e  t h a t  sometirrrez. hat.  gradat ional  contacts. I.,,I~ t h  the 
usual v a r i e t y ,  b u t  sometirriec. hac.  harp r.ontacts. 3,s. a t  54.9m. T h e  
5 i gn i f i can c e CI f t h i 5. r ct c k t y p e i 2. rl o t p r e 5. e rl t 1 !:I k n CI w n  : i t IJ a 5. n ct t 
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noted curl the Surface ,  and was not recoqnized as such i n  the f i r s t  
hole - i t  rriay be a sepa ra t e  i n t r u s i v e  type, o r  i t  may poc.sitll!,j tie 
l a r g e  b l o c k s  o f  r e c r y s t a l l i z e d  f e l r i c  country rock. 

Minor f i n e  disseminated s u l p h i d e s ,  mainly iron sulphide5. and 
minor chalcvpyri t e  a r e  prec.ent a t  r a r e  i n t e r v a l s ,  and there  i s  n o  
z o n e  o f  red-brown al tered-looking rock. a s  in 68-1 , and a ~ .  b~as 
=.uspected t o  be present because o f  the alignment of the d r i l l e d  
5.ections. and the L i t t l e  G e m  M r k i n g s .  

The hOle ends in r e l a t i ? r e ly  fresh, unal tered horntdende klioti t e  
q u ar t z 
i t .  

d i o r i t e . N o  i riip o r t an t ri~ i i-1 er  a1 i z a t i ct rt I,,I .3 E. r el: cl g n  i z ed i i-1 

MINERALIZATION 

L i m i  ted rrri neralogi cal  w c ~ r k .  hag. tleen done recen t l y  h i : ]  tt,%icl large 
s o r r i p  an i ~ 5 .  u n hand s p e c  1 rireri 5. gat her eci du 1- i n g ari ex ami ri a t  i ci n du r i rr ’3 
the s.uriirrIe1- in one case,  and in the other  case,  during 1984 .  
T h o s e  companys’ work indicated t h a t  the p r inc ipa l  s u l p h i  de pre- 
sent  G J ~ S .  heavy to rnassi ve arc.enctpyy i te, pat- t l y  a1 tered to sa f  - 
f l o r i  t e ,  which contain impcirtant arriciunts. o f  both cobal t  and g o l d .  
al tutterudi t e  i s  assoc ia ted  L.,ii th the arsenopyri t e .  From polis.hed 
s.ecticlnc,, g a l d  with assoc ia ted  rntaldorti t e  was reported as. being 
present as. 20,u inclusictrts in the arserlopyri t e .  Minor riiolytlderii t e  
and gel- s d o  r f f i t e have a1 so tleen 1; e p  CIY t ed . 

r. 

AppVeCiahle a l l a n i  t e  was shown by k’-ra!>’ d i f f r a c t i o n  tct be pre- 
s e n t ,  and is  assurried to be the c a r r i e r  o f  iriipclrtant amounts o f  
cerium and o f  small amount% o f  thclriurn; lanthanur~-t~ear ing b a s t -  
naesi  t e  and miciriaii t e  Were also f c t u n d .  

INTERPRETATION OF D R I L L I N G  RESULTS 

Curltinuation o f  the L i  t t l e  Gem 4 mineral izat ion t- ia~. n o t  encclurlt- 
ered in e i t h e r  68-1 o r  68-2, arid i t  i s  not c e r t a i n  whether the 
p r o j e 12 t i ct n CI f 
mapped in G 8 - 2  c o u l d  well be the c.arjie az. the t a r g e t  f a u l t ,  but 
c u u l d  equal ly  well be unrelated f aul t s  o f  d i  f f e r e r l  t a t  t i tudes. * 
E;trcjng f l a t -d ipp ing  f a u l t s  have beerr rj iapped or1 the c l i f f s  sbuI.>e 
the c o  11 ar , tie tween the I....J~ r k. i rl q s  Ijri d the dr i 11 h a  1 es , an d t i - ie~,~.  
f l a t  f a u l t s  have tle.er-1 suspected b t ?  p ~ - e v i c ~ u ~ .  I , J C I Y ~ . ~ Y ~ S  t o  o f f s e t  the 
mineral i i a t  i o n .  

t he t ar 9 e t f au 1 t z o n e id.,i ac. i n t e r sec t e d . F tju 1 t z. 

The a l t e r a t i o n  noted i n  the  ti.,..^^ hole.:. c.ugqez.t~, ir1tenE.i ty incueas -  
inq w i t h  d i s t ance  ~,.,iesterly. T h i s  i s  general ly  at..~a!~i from the 
L i  t t l e  G’erfi k t r k i n g s ,  and C.CI is. une:~:pected and nut readi ly  ex- 
p la inab le  o n  the b a s i s  o f  t h e  informatiun a t  hand. 

Both h o l e s  contained minor diss.eminated f i n e  s u l p h i d e s ,  rrrostly 
i r cg rr su 1 p h i des ? bu t n o i mp o r t an t rrI i n er a1 i z ed E.BC t i o n s. weu e n u t e d  . 



ITEMIZED STATEMENT O F  EXPENDITURES INCURRED 



C e r t i f i c a t e  o f  Core Lcaqger 

I , Charlec. A.R,  Lammle, P E n q ,  rer.iderlt o f  tiurnah!,), B.C:. hereti!> 
c e r t i f y  t h a t :  

1. I am a r e g i s t e r e d  member o f  t h e  Ar:suc:iatiort o f  Prc~fesc.iona1 
Engineers o f  the  Prc~vince o f  6r i  t i s h  Cc~lurrklia. 

r L .  I arrc a 1952 graduate o f  the Llniverz.i t!,) o f  B r i t i s h  Columbia, 
BASc.  Geolctgical Engineering. 

3. I have prac t iced  m y  profession nearly continuously s ince  grad- 
ua t ion ,  rrmstly in Eri t i s h  Colurnbia and ‘ Y u k o n r  and p a r t l g )  in the 
western Uni  ted S t a t e s  including A l a s k a .  

4 .  I am personal ly  farrfiliar with the L i t t l e  Gem Prctper  t y  with 
the l i  t e r a t u r e  a u a i l a b l e  o n  the prclpert!:.!, and have c a r r  ied out 
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