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CHAPTER 1 , O  

I N T R O D U C T I O N  

The Bea le  c l a ims  were s t a k e d  i n  A p r i l ,  1979 f o r  Regiona l  

Resources  L td .  t o  c o v e r  an a r e a  o f  p r e v i o u s l y  l o c a t e d  h i g h  g o l d  

geochemis t ry .  The c l a i m  area c o n t a i n s  s t r o n g  t o p o g r a p h i c  l i n e a -  

ments w i t h  a s s o c i a t e d  qua r t z - ca rbona te  v e i n s  and l o c a l  s i l i c i f i c -  

a t i o n  and p y r i t i z a t i o n  which a r e  regarded  a s  p o t e n t i a l  t a r g e t s  f o r  

g o l d  and s i l v e r .  

During t h e  p e r i o d  J u l y  1 2  t o  1 8 ,  1982,  1 4  mandays o f  

work w e r e  conduc ted  on Beale # 4  c l a i m  t o  p r o s p e c t  areas o f  anomalous 
- 

g o l d - s i l v e r  s o i l  geochemis t ry .  Twenty one f l o a t  and rock c h i p  

- samples  were c o l l e c t e d  a c r o s s  v e i n s  o r  a l t e r e d  r o c k s .  I n  J a n u a r y ,  

1983 ,  4 0  s e l e c t e d  s o i l  samples which had been c o l l e c t e d  d u r i n g  1979 

- w e r e  a n a l y s e d  f o r  a s u i t e  o f  31 e lements .  

The p r o p e r t y  i s  a c c e s s i b l e  by h e l i c o p t e r  from McDame , i  
- 

B . C . ,  27 km t o  t h e  no r thwes t ,  o r  from C a s s i a r ,  B .C . ,  59 km t o  t h e  

- n o r t h w e s t  ( F i g u r e  1). A w i n t e r  road  runs  from M c D a m e  up t h e  Four- 

m i l e  R iver  t o  w i t h i n  1 3  km o f  the Beale group. 

- 



INTRODUCTION (Cont ' d )  

Topograph ica l ly  t h e  p r o p e r t y  i s  v e r y  rugged,  w i t h  s t e e p  

(45O+) n o r t h  f a c i n g  c i r q u e  w a l l s  and g e n t l e r  s o u t h  s l o p e s  converg- 

i n g  i n  s h a r p  r i d g e s .  E l e v a t i o n s  range  from 1200m t o  2000m above 

sea l e v e l .  J ack  p i n e ,  s p r u c e  and j u n i p e r  d o t  t h e  s l o p e s  t o  abou t  

1450m e l e v a t i o n .  Approximately 10% o u t c r o p  exposure  i s  c o n f i n e d  

predominant ly  t o  s t e e p  c i r q u e  w a l l s  and c reek -cu t  banks .  





C L A I M S  



CHAPTER 2 ,O 

C L A I M S  
(Figure 2 )  

The Beale group c o n s i s t s  of  four  claims of twenty u n i t s  

each,  he ld  i n  t r u s t  by J . W .  S t o l l e r y  f o r  Regional Resources Ltd. 

They a r e  l o c a t e d  i n  t h e  L ia rd  Mining Divis ion (NTS 104-1, 14E/15W) 

a t  l a t i t u d e  58'58'N and long i tude  129°00'W. The c la ims,  record  

numbers, and exp i ry  d a t e s  a r e  l i s t e d  below. 

Claim Name Record No. Expiry Date 

751 Apr i l  1 9 ,  1983 

752 Apr i l  1 9 ,  1983 

753 Apr i l  1 9 ,  1983 

754 A p r i l  19 ,  1983 

I 
Applicat ion has been made t o  reduce t h e  s i z e  of t h e  Beale 

1 t o  3 claims.  The t o t a l  group w i l l  c o n s i s t  of 53 u n i t s .  



CLAIM MAP 
I 

B E A L E G R O U P  
L i a r d  M i n i n g  D i v i s i o n ,  B r i t i s h  C o l u m b i a  

N.T.S. 1 0 4  I - 1 4 E ,  15W 

SCALE: 1 : 5 0 , 0 0 0  

BY 
M a r c h ,  1 9 8 3  CORDILLERAN ENGINEERING FIGURE 2 
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CHAPTER 3,O 

T O R Y  

The ground covered by t h e  Beale  group w a s  p r e v i o u s l y  

h e l d  by J. Altenburg a s  t h e  N i z i  #1-60 mine ra l  c la ims .  These had 

been s t a k e d  i n  1969 t o  p r o t e c t  massive s p h a l e r i t e  and ga l ena  

m i n e r a l i z a t i o n  i n  v e i n s  f i l l i n g  s h e a r  zones.  B r i t i s h  Columbia 

Assessment Report  No. 2789 by C. E .  Zimmerman, 1970, d e s c r i b e s  

geology,  minera l  occu r rences  and geochemical r e s u l t s  f o r  84 s o i l  

samples.  I n  1972 t h e  N i z i  p r o p e r t y  w a s  op t ioned  by Sumac Mines 

Limited.  Assessment Report  No. 4096 by T .  Rodgers, 1972, 

d e s c r i b e s  t h e  e x p l o r a t i o n  program o f  g e o l o g i c a l  mapping, wide 

spaced s o i l  sampling,  and l o c a l  stream sediment  and rock sampling.  

The Niz i  c l a ims  w e r e  al lowed t o  e x p i r e  i n  1973. 

The Beale  #1-4 c l a ims  w e r e  s t a k e d  i n  1979 f o r  ~ e g i o n a l  

Resources Ltd.  by C o r d i l l e r a n  Engineer ing  which, du r ing  t h a t  yeart, 

conducted a program o f  d e t a i l e d  s o i l  sampling,  g e o l o g i c a l  mapping, 

p r o s p e c t i n g  and l i m i t e d  rock sampling.  B r i t i s h  Columbia A s s e s s -  

ment Report  No. 7818 ( J . D .  Rowe, 1980) d e s c r i b e s  t h e  methods 

and r e s u l t s  o f  t h a t  program. 
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CHAPTER 4,O 

G E O L O G Y  

LITHOLOGIES 

A geo log ica l  map compiled during 1979 ( P l a t e  1 )  i n d i c a t e s  

t h a t  the  Beale # 4  cla im,  where work was concentrated during 1982, 

i s  under la in  by T r i a s s i c  ( ? )  a n d e s i t e  and d a c i t e  flows and t u f f s .  

These a r e  l o c a l l y  banded and commonly p o r p h y r i t i c .  A d i o r i t e  

body of probable mid-Cretaceous age l i e s  some 1000 metres  e a s t  o f  

t h i s  a r e a .  

STRUCTURE 

Aer ia l  photographs o f  t h e  property i l l u s t r a t e  numerous 

l ineaments  which probably r e p r e s e n t  f a u l t  o r  shea r  zones. Shear 

zones t r a n s e c t  a l l  rock types  on t h e  proper ty ,  a r e  s t e e p l y  d ipping  

with l i t t l e  evidence of  displacement,  and a r e  o f t e n  f i l l e d  by q u a r t z  

ve ins  from a few cen t ime t res  t o  over  50 c m  i n  th ickness .  The s t rong-  

e s t  l i n e a r  t r e n d  i s  n o r t h e a s t  with secondary s e t s  t r end ing  n o r t h  hnd 

northwest.  Major l ineaments  a r e  shown on t h e  geo log ica l  map, P l a t e  1 .  



M I N E R A L I Z A T I O N  



CHAPTER 5,O 

I Z A T  

Massive s p h a l e r i t e ,  p y r i t e ,  and galena with high grade 

s i l v e r  occur  wi th in  i r r e g u l a r  ve in  systems which vary from a  few 

cent imetres  t o  one metre i n  th ickness .  A 20 cm c h i p  sample (No. 4581) 

ac ross  one of  t h e s e  ve ins  assayed 68.50 oz.  Ag p e r  ton ,  13.00% Zn, 

7.70% Pb,  and 0.089 oz.  Au p e r  ton .  Milky white  t o  grey q u a r t z  ve ins  

from a  few cent imetres  t o  4 metres t h i c k  con ta in  l e s s  than 1% t o  

g r e a t e r  than 30% f i n e l y  disseminated p y r i t e  and occas ional  arseno- 

p y r i t e ,  cha lcopyr i t e  and s t i b n i t e ,  with l o c a l l y  s i g n i f i c a n t  va lues  

of  gold and s i l v e r .  A previous ly  c o l l e c t e d  f l o a t  sample o f  t h i s  

m a t e r i a l  assayed 0.36 oz.  Au pe r  t o n ,  7.12 oz.  Ag pe r  ton ,  and 0.46% 

A s ,  (Rowe, 1980).  Rusty-brown weathering ve ins  of  intergrown q u a r t z  

and carbonate  ( a n k e r i t e ? ) ,  w i th  l o c a l  disseminated p y r i t e ,  sphaLer i t e  

and galena,  vary from a  few cent imetres  t o  g r e a t e r  than one metre i n  

th ickness .  



MINERALIZATION (Cont ' d )  

P y r i t e  i s  abundant a s  s t r i n g e r s  and d i s s e m i n a t i o n s  i n  

s i l i c i f i e d  and c a r b o n a t i z e d  a l t e r a t i o n  zones n e a r  l i neamen t s .  An 

a s s a y  o f  b r e c c i a t e d  a n d e s i t e  w i th  p y r i t e  ma t r ix  r e t u r n e d  v a l u e s  o f  

0 .080  oz .  Au p e r  t o n  and 2 . 2 9  oz .  Ag p e r  t o n ,  (No. 4 5 7 7 ) .  Manganese 

ox ide  s t a i n  i s  prominent on weathered s u r f a c e s ,  e s p e c i a l l y  n e a r  s h e a r  

zones and v e i n s .  



G E O C H E M I S T R Y  



CHAPTER 6 , O  

G E O C H E M I  S T R Y  

ROCK SAMPLES 

Continuous ch ip  samples o r  s e l e c t e d  chips  from bedrock o r  

f l o a t  boulders  were c o l l e c t e d  from p o t e n t i a l l y  minera l ized  rocks.  

S ix teen  samples c o n s i s t e d  of  quar t z  ve in  m a t e r i a l  with v a r i a b l e  

amounts of  carbonate  and su lphide  minerals  and f i v e  samples c o n s i s t e d  

of a l t e r e d  volcanic  rocks with su lphide  ve ins  and/or d isseminat ions .  

Length, rock type ,  and assay r e s u l t s  f o r  a l l  o f  t h e  samples a r e  

presented  on Table I ;  l o c a t i o n s  with gold and s i l v e r  va lues  a r e  

p l o t t e d  on t h e  geologica l  map, P l a t e  1. 

Samples, c o n s i s t i n g  of 2 t o  4 kilogrants of  rock c h i p s ,  

were shipped t o  t h e  l abora to ry  of Bondar-Clegg and Company Ltd.  in, 

North Vancouver, B .C. ,  where they were crushed and ground t o  -100 

mesh s i z e .  A l l  samples were assayed f o r  gold and s i l v e r  us ing  f i r e  

assay and atomic absorpt ion  techniques.  Some of  t h e  samples were 

assayed f o r  copper,  l ead ,  z inc  and barium us ing  atomic absorp t ion  

spectroscopy.  



TABLE I ROCK SAMPLE ASSAYS 
I 1 . a* . rCh&ClmmyW.  

130 Pmbmon Avc 
Nonh Vancoum. B C 
Canada V7P 2RS 
Phonc (a) 9 8 S W 1  
Tckx Oe3SZh67 

BONDAR-CLEGG 
I " .  

Certificate 
of Analysis 

.......-. .......................................... ..--.--- 
I REPORT: 422-2006 PROJECT: BEWE 2 

--- --- -I----p-. - PAGE I I ! . ... ! ............................... - ....................... .............. -- --_1 
.......... . ............. - ........... .....................-. .... .... _...___ ............. 

I---- ? 

SAHPLE ELEENT Au Ad Cu Pb Zn Ra SAMPLE DESCRIPTION / W E R  UNITS OPT OPT PCT PCT PC1 PCT 
.. ' I . . . . . . . . .  i 

..... --I . .__ ._ . . . . . . . . . .__ . . .__ . ._ . . . . .  ............--....-...... ........ .....--. _. 

1 R 4577 0,080 2+29 , , F l o a t  - Andes i te  b r e c c i a ,  15% Py m a t r i x  
I i j 1 R 4578 01032 14,90 0103 0,62 4,55 30cm - Sp, Gn, Py, Qz v e i n  

1 R 4579 01005 1.19 <0101 0116 0134 Grab - a l t e r e d  a n d e s i t e  wallroclc t o  above v e i n  
1 R 4580 01002 0139 S e l e c t e d  c h i p s  - a l t e r e d  r h y o l i t e ,  .5% dissem. Py ' R 4581 0,089 68150 0+10 7170 13*00 0. 99 20cm - Sp, Gn, Py, 

....................................................................................................................... Qz v e i n  i 
. . .  ............ -..ASp4r-~ 

-..- --- ............ - .. -. .- - - .. -- - ................................................................... ....................... ... ............ ...... .- .... -- . 
I I R 4582 01052 4*41 0.44 0104 20cm - Drusy Qz,  MnO2 + s i l v e r y  n e e d l e s  ( s t i b n i t e ? )  

I ) R 4583 0,016 0141 F l o a t  - Rusty,  d rusy  Qz v e i n  
i j R 4584 0,008 0158 F l o a t  - Rusty,  d rusy  Qz v e i n ,  mino: Py 

R 4585 ; 0,002 0138 ( 2.0m - Qz v e i n ,  minor dissem. P y  + / l i m o n i t e  
R 4586 

I f 
O1Oll 1197 1.0m - con t .  Qz v e i n  + r u s t y  weathdred rock + s o i l  --.- ...- ............. ................ 

........................................... ! -- - . . . . . .  . . . . . . . . . . .  : 
-R 4B7 0,010 2.65 1 . 2 m  - c o n t .  r u s t y  weath. Qz ,  b r e c d i a  and s o i l  
1 R 4588 0,002 0133 S e l e c t e d  c h i p s  - Qz v e i n ,  abundant jdissem.  Py 

01002 0129 1 1  R4589 2.9m - Qz v e i n  
0,002 0108 2 .Om - Vuggy Qz v e i n ,  abundant l i m o n i t e ,  Py, Mn02 s t a i n  
01002 0113 6.3m - c o n t .  same v e i n  o r  s e v e r a l  ~ a r a l l e l  v e i n s  

................. ................. .... - ........................... -. J 
.................... ........................ - ....... ....... .--------- 

<Ot002 0123 3 .Om - c o n t .  vuggy Qz + ca rbona te ,  / l i m o n i t e  + Mn02 
R 4593 - <01002 0103 Grab - A l t e r e d  a n d e s i t e  b r e c c i a  wiqh Py 

<01M)2 0.05 Grab - S i l i c e o u s  a l t e r e d  a n d e s i t e  q i t h  dissem. Py 
1 ! R 4595 0.062 73,90 0114 3,73 6*70 0.02 25cm - Sp, Gn, Py, Qz v e i n  - p o s s i ~ l e  s t i b n i t e  

R 4596 01002 0.75 -- - F l o a t  - Qz - ca rbona te  v e i n ,  d i s s e d .  Py - 
.................... _._ 

1 I R 1597 01056 2*15 S e l e c t e d  - vuggy Qz v e i n  w i t h  f i n e l m e t a l l i c  w i r e s  
I ( s t i b n i t e ? )  and MnO, - s a m e  as #4582 



GEOCHEMISTRY (Cont ' d )  

The a s say  r e s u l t s  i n d i c a t e  t h a t  s p h a l e r i t e - g a l e n a  v e i n s  

c o n t a i n  h i g h  grade  s i l v e r  and moderate g rade  gold .  Most o f  t h e  

q u a r t z  v e i n s  w i t h  d i s semina ted  p y r i t e  c o n t a i n  s i g n i f i c a n t  s i l v e r  

(0.33 t o  4.41 oz .  Ag p e r  t o n )  and some c o n t a i n  low t o  moderate g o l d  

(0.010 t o  0.052 o z .  Au p e r  t o n ) .  Quar tz -carbona te  v e i n  samples 

c o n t a i n  minor s i l v e r  b u t  n e g l i g i b l e  go ld .  Three of  t h e  a l t e r e d  

v o l c a n i c  samples c o n t a i n  s i g n i f i c a n t  s i l v e r  b u t  o n l y  one h a s  g o l d  

o f  any consequence. 

SOIL SAMPLES 

F o r t y  s e l e c t e d  s o i l  sample pu lps  c o l l e c t e d  du r ing  1979 w e r e  

removed from s t o r a g e  i n  January  1983 and ana lysed  f o r  a  s u i t e  o f  31 

e lements  a t  Acme A n a l y t i c a l  Labs, Vancouver, B.C. (Appendix E, 

P l a t e s  2 and 3 ) .  

Samples had been c o l l e c t e d  a t  50 metre  i n t e r v a l s  a long  

- f l a g g e d  compass l i n e s  spaced 200 metres a p a r t .  The "B" s o i l  h o r i z o n  

was sampled where p r e s e n t ,  b u t  g e n e r a l l y  o n l y  a  sha l low "C" ho r i zon  - 
was developed.  

- A 0.50 gram p o r t i o n  of  each  sample (-80 mesh m a t e r i a l )  

w a s  d i g e s t e d  i n  a  s o l u t i o n  o f  hyd roch lo r i c  and n i t r i c  a c i d s  and 
I 

- ana lysed  f o r  30 d i f f e r e n t  e lements  by atomic emiss ion  spec t roscopy  

u s i n g  an i n d u c t i v e l y  coupled plasma sou rce .  Mercury c o n t e n t  w a s  

ana lysed  by f l a m e l e s s  a tomic a b s o r p t i o n  from a 0.50 gram sample. 



GEOCHEMISTRY (Cont ' d) 

Geochemical r e s u l t s  a r e  given i n  Appendix E ,  and v a l u e s  

f o r  Cu, Zn, Fe, A s ,  Sb, and Hg a r e  p l o t t e d  on P l a t e s  2 and 3 ( i n  

p o c k e t s ) .  There i s  a moderate t o  s t r o n g  c o r r e l a t i o n  between h i g h  

Ag and Au (from 1980) r e s u l t s  and h igh  va lues  o f  Cu, Pb, Zn, Mn, 

Fe,  A s ,  Sb, H g  and Ba. I t  i s  a l s o  o f  i n t e r e s t  t h a t  t h e  h i g h e s t  U ,  

Th, and S r  va lues  a r e  from t h e  sample w i th  t h e  g r e a t e s t  Au c o n t e n t  

(835 ppb. ,  1980) .  The r e s u l t s  f o r  t h e  o t h e r  1 7  e lements  do n o t  

c o r r e l a t e  w e l l  w i t h  Au and Ag v a l u e s .  



S U M M A R Y  ' A N D  C O N C L U S I O N S  



CHAPTER 7,O 

S U M M A R Y  A N D  C O N C L U S I O N S  

The Beale  c la ims  (Beale 1 - 4 )  w e r e  s t a k e d  i n  1979 f o r  

Regional Resources Ltd . ,  and a program o f  geochemical sampling,  

g e o l o g i c a l  mapping and p rospec t ing  w a s  conducted d u r i n g  t h a t  y e a r .  

I n  J u l y ,  1982 l i m i t e d  p rospec t ing  and rock sampling w e r e  c a r r i e d  o u t  

i n  geochemical ly  anomalous a r e a s .  

Rugged topography on t h e  p r o p e r t y  i s  u n d e r l a i n  by f i n e -  

g r a i n e d  i n t e r m e d i a t e  vo lcan ic  rocks .  Abundant s h e a r  zones are o f t e n  

f i l l e d  by i r r e g u l a r  q u a r t z  v e i n s  and o c c a s i o n a l l y  by galena-sphal-  

e r i t e  v e i n s .  Most o f  t h e  v e i n  samples c o l l e c t e d  i n  1982 c o n t a i n e d  

s i g n i f i c a n t  minor t o  h igh  grade s i l v e r  c o n t e n t .  Only t h r e e  samples 

r e t u r n e d  g o l d  v a l u e s  g r e a t e r  t han  0.05 oz .  p e r  t o n  and two o f  t h o s e  

w e r e  from massive  g a l e n a - s p h a l e r i t e  v e i n s .  Samples o f  a l t e r e d ,  

p y r i t i c  v o l c a n i c  rocks  n e a r  s h e a r  zones con ta ined  some moderate I 

s i l v e r ,  b u t  on ly  one had s i g n i f i c a n t  go ld  (0.08 oz .  p e r  t o n )  . 



SUMMARY AND CONCLUSIONS (Cont ' d) 

S o i l  samples c o l l e c t e d  du r ing  1979 w e r e  ana lysed  f o r  a 

s u i t e  o f  31 e lements  du r ing  January 1983. High Au and Ag v a l u e s  w e r e  

found t o  c o r r e l a t e  w e l l  wi th  high v a l u e s  o f  Cu, Pb, Zn, Mn, Fe,  A s ,  

Sb, Hg and B a .  T h i s  suppor t s  t h e  o b s e r v a t i o n  t h a t  t h e  h i g h e s t  Au 

and Ag a s s a y s  were o b t a i n e d  from massive g a l e n a - s p h a l e r i t e  v e i n  

m a t e r i a l .  

Ex tens ive  s t r o n g ,  mul t i -e lement  s o i l  anomalies i n d i c a t e  

good p o t e n t i a l  f o r  l o c a t i n g  economic go ld  and s i l v e r - b e a r i n g  massive  

s u l p h i d e  v e i n s  on t h e  Beale  # 4  cla im.  \ 



R E C O M N E N D A T I O N S  



CHAPTER 8,O 

R E C O M M E N D A T I O N S  

The fo l lowing  program i s  recommended f o r  t h e  B e a l e  c l a i m  

group.  Phases  I1 and I11 are success -cont ingent  upon t h e  r e s u l t s  

of  Phase I.  

PHASE I 

1) Gr id  P r e p a r a t i o n  

Approximately 40 kms o f  p i c k e t l i n e  t o  be  cha ined  and 
f l a g g e d  f o r  survey  c o n t r o l .  

2 )  Base Map P r e p a r a t i o n  

Enlargement and c o r r e c t i o n  o f  p o r t i o n s  o f  e x i s t i n g  photo 
base .  P l ane  t a b l e  survey  o f  anomalous a r e a s  and t i e - i n s  
w i t h  g r i d  l i n e s .  

3 )  Geochemistry 

S o i l / t a l u s  f i n e  sampling t o  f u r t h e r  d e f i n e  e x i s t i n g  
anomal ies  (1500 samples f o r  Au, Ag, P b ) .  Rock c h i p  I 

sampling t o  e v a l u a t e  h o s t  rock and gossan o u t c r o p s  i n  
a r e a s  o f  s o i l  anomalies (500 samples f o r  Au, Ag).  



RECOMMENDATIONS (Cont ' dl 

4 ) Geophysics 

Reconnaissance induced p o l a r i z a t i o n ,  magnetometer and 
MaxMin EM survey tests should  be  conducted t o  e v a l u a t e  
t h e  e f f e c t i v e n e s s  o f  t h e s e  methods i n  d e f i n i n g  minera l -  
i z e d  s t r u c t u r e s  i n  t a l u s  o r  overburden covered a r e a s .  

Trenching 

A f u l l - s c a l e  t r e n c h i n g  and sampling program should  be  
c a r r i e d  o u t  t o  tes t  geochemical anomal ies ,  gossans  and 
p o t e n t i a l l y  mine ra l i zed  s t r u c t u r a l  f e a t u r e s .  

6 )  Geologica l  Mapping 

To be conducted c o n c u r r e n t l y  w i th  g r i d  p r e p a r a t i o n  and 
s o i l  sampling. The base  map a t  a s c a l e  o f  1:5000 i s  t o  
be updated,  minor showings a r e  t o  be  mapped a t  s c a l e s  o f  
1:500 and 1:100. 

PHASE I1 

Diamond D r i l l i n q  - c o n t i n g e n t  upon t h e  succes s  o f  Phase I ,  a 

program of  2000 f e e t  o f  BQWL diamond d r i l l i n g  should  be  con- 

duc t ed  t o  tes t  t h e  v e r t i c a l  c o n t i n u i t y  o f  mine ra l i zed  s t r u c t u r e s  

and t o  e v a l u a t e  t h e  showings a t  sha l low depths .  

PHASE I11 

Cont ingent  upon t h e  succes s  o f  Phase 11, a program o f  5,000 

f e e t  o f  BQWL diamond d r i l l i n g  may be warranted.  The purpose 

o f  t h i s  d r i l l i n g  would be t o  t e s t  f o r  c o n t i n u i t y  of  s t r u c t u r e  

and m i n e r a l i z e d  zones a t  dep th .  

R e s p e c t f u l l y  submit ted 

CORDILLERAN E N G I N E E R I N G  

J .  ~ . R o w e ,  Geologis t  
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