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The biud Lake Copper P r - s n e c ~  i s  3 1/2 miles  easz o f  :.iouston, B .C .  

The p rope r ty  c o n s i s t s  of  26 c l a i n s ,  t h e  Deer Group, owned by E . H .  Lwd o f  

Houston. A program of  geochemical s a ~ l i n g  a x i  geologica l  mapping was done 

on t h e  p rope r ty  i n  t h e  summer of  1968. 

The claims a r e  u n d e r i a i n 5 y  a  s e r i e s  of r E a m s n t a i ,  amygdaloidal 

and p o r p h y r i t i c  andcs i t e s  of  t h e  ;lazelton Group. .'.: m e  : c c a l i t y ,  t h e  

,. volcanics  a r e  in t ruded by a  10 foo t  wide a p i i t e  Zy.,,:. ~ o n y - r  ::ineralization 

with n i n o r  galena and s p h a l e r i t e  occurs  i n  t h r e e  j e c z r x -  ; ? ~ ; z s  ove- a  d i s -  

t ance  cf 2500 f e e t .  \'!here p r e s e n t ,  t h e  mine ra l i za t ioc  L s  ic:.. In ex ten t  

and Ls assoc i&ted  witp. h igh ly  sh,.arei and a l t e r e d  vo:c:.r :c  racks. :,:tera:ion 

.prodi;rs inc lude  X-feldspar,  qua-ctz, carbocate and mir.;r- f: ;or:. r ~ .  i ka l co -  

py+ i t e ,  galena and s p h a l e r i t e  occur as' f i n e  d i s s e m n a t i o n s  2r.l ;-D..:~ f r a c t u r e s  

i n  a r e a s  o f  i n t e n s e  K-fe ldspath iza t ion .  Visual  eszimates o f  ; 16es ranee 

brzwcen t h e  0.2 and C.S% cu and 0.2 e o  0.5% Zn. 

The geochemistry with t h e  exception o f  a r e a s  nea r  '2.c ,nci..7. mineral-  

i z a t i o n  has f a i l e d  t o  out  l i n e  a d d i t i o n a l  a r e a s  o f  copper miners l iz t ' :  m. 
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INTRODUCTION 

Location and Access 

The biud Lake proper ty  is located 3  1/2 miles  e a s t  o f  Houston, B.C. ,  

a t  l a t i t u d e  54'23' and longi tude  126'361 and an e l eva t ion  of 2600 f e e t .  

Access t o  t h e  c e n t e r  o f  t h e  c la im group i s  by rough gravel  road from Houston. 

Proiperty 

The Deer Group c o n s i s t s  o f  26 claims owned by E.H.  Lund, who staked 

t h e  claims i n  1965. 

Previous bork - --- --- 
In 1963 J u l i a n  Mines s taked t h e  showing nea r  hiud Lake and d i d  a  

minor amount o f  t renching before abandoning t h e  claims.  E.11. Lund s taked 

t h e  p roper ty  i n  1965 and t h e  next  yea r  optioned it t o  Canex. Very l i t t l e  

work was done and the.agreement terminated i n  t h e  sane year .  

Physiography and Vegetation - 

The Mud Lake proper ty  l i e s  on a  s l i g h t  topographic high i n  t h e  

Bulkley Valley. Varying depths o f  g l a c i a l  t ill  c h a r a c t e r i s t i c  o f  t h e  v a l l e y  

f l o o r  cover bedrock. The depth o f  z l a c i a l  till v a r i e s  from n i l  t o  an e s t i -  

mated t e n  f e e t .  Exposures a r e  inf requent  and a r e  most commonly found along 

nor theas t  t r end ing  r idges .  The proper ty  has been logged on a  s e l e c t i v e  

b a s i s  but considerable s t ands  o f  t imber  remain. Jackpine growths a r e  found 

on we l l  dra ined  r idges  and underbrush is i n  general  very l i g h t .  Growths o f  

aspen a r e  common. 
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REGIONAL GEOLOGY 

The Mud Lake proper ty  is loca ted  along a b e l t  o f  small  ac id  s tocks  

which in t rude  J u r a s s i c  sedimentary and volcanic  rocks o f  t h e  Hazelton Group. 

Tlie s tocks  range i n  composition from a c i d  porphyry t o  d i o r i t e  and a r e  con- 

s ide red  t o  be younger s a t e l l i t i c  i n t r u s i v e s  r e l a t e d  t o  the  Coast Range Batho- 

l i t h i c  complex. Copper and molybdenum minera l iza t ion  a r e  f r equen t ly  a s soc i -  

a t ed  with t h e  ac id  porphyry s tocks  which a r e  bel ieved t o  range i n  age from 

Late Cretaceous t o  T e r t i a r y .  

F l a t  l y ing  b a s i c  volcanic  rocks o f  T e r t i a r y  age cover an extens ive  

a r e a  t o  t h e  e a s t  and south o f  t h e  property.  

GEOLOGY OF THE DEER GROUP 

The Mud Lake proper ty  is predominantly under la in  by a s t e e p l y  dipping 

sequence o f  volcanic  rocks o f  t h e  Hazelton Group. Tnese a r e  in t ruded a t  one 

loca t ion  by a dyke o f  a p l i t i c  composition. Outcrop i s  genera l ly  poor and com- 

p l e t e l y  lacking  i n  t h e  western por t ion  of t h e  map a r e a .  

The volcanic  rocks c o n s i s t  of p o r p h y r i t i c  andes i t e ,  flow b recc ias  

and amygdaloidal andes i t e s .  The p o r p h y r i t i c  andes i t e  ranges i n  c o l o r  from 

?urple  t o  medium grey. Small t a b u l a r  phenocrysts  o f  pink f e l d s p a r  from 1 t o  

3 mn i n  length c o n s t i t u t e  5 t o  20 percent  o f , t h e  rock. This  rock type under- 

l i e s  most o f  t h e  southern por t ion  o f  t h e  c la im group. 

In t h e  c e n t r a l  p a r t  o f  t h e  claim group, t h e  p o r p h y r i t i c  andes i t e  

grades i n t o  a s e r i e s  o f  purple  and grey amygdaloidal and fragmental volcanic  

rocks of a n d e s i t i c  t o  d a c i t i c  composition. .These under l i e  t h e  nor thern  h a l f  

of t h e  property.  The amygdaloidal type  is f i n e  grained and conta ins  spa r se  

amygdules o f  quar tz  and carbonate.  The flow b r e c c i a s  c o n s i s t  o f  volcanic  
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fragments ( l e s s  than 1/2" i n  s i z e )  o f  v a r i a b l e  composition i n  a  f i n e  grained 

purple  t o  dark grey  mat r ix .  

A dyke o f  a p l i t e ,  t e n  f e e t  wide, was mapped i n  t h e  c e n t r a l  p a r t  o f  

t h e  proper ty .  The rock i s  pink,  f i n e  grained an e x h i b i t s  g rada t iona l  con- 

t a c t s  with t h e  in t ruded p o r p h y r i t i c  andes i t e .  The l a t t e r  i s  s i l i c i f i e d  and 

K-feldspathized f o r  a  d i s t ance  of  20 f e e t  from t h e  i n t r u s i v e  con tac t .  

STRUCTURE 

Recause of  t h e  pauci ty  o f  outcrop and lack o f  s t r u c t u r a l  elements 

i n  most exposures,  a  s t r u c t u r a l  i n t e r p r e t a t i o n  o f  vo lcan ic  rocks was not  

p o s s i b l e .  A t t i t u d e s  o f  banding and laminat ion,  where p r e s e n t ,  vary from 

N85E t o  eas twes t  with d ips  varying from 65s t o  65N. Two main f r a c t u r e  and 

j o i n t  d i r e c t i o n s  have been noted:  NlOW/vertical and NZOE/vertical. Frac-  

t u r i n g  i s  l o c a l l y  i n t e n s e  and is  t h e  locus  f o r  K-fe ldspath iza t ion  and s u l -  

phide m i n e k l i z a t i o n .  Although no  major s h e a r  zones have been mapped i n  t h e  

a r e a ,  t h e  shape and eIongat ion  o f  Mud Lake sugges ts  t h a t  t h e  Lake l i e s  a t  

t h e  i n t e r s e c t i o n  o f  two f a u l t  zones. Th i s  e longa t ion ,  which changes from 

nor theas t  t o  northwest ,  co inc ides  with t h e  predominant a t t i t u d e  o f  j o i n t s  

and f r a c t u r e s .  

ALTERATION . . 

K-fe ldspath iza t ion ,  s i l i c i f i c a t i o n ,  and carbonate a l t e r a t i o n  were 

noted i n  t h e  map area .  K-fe ldspath iza t ion  i s  l o c a l l y  extremely i n t e n s e  and 

i s  c l o s e l y  a s soc ia t ed  with su lphide  mine ra l i za t ion .  This  a l t e r a t i o n  t y p e  

changes t h e  appearance o f  t h e  volcanic  rocks t o  p ink ,  a p h a n i t i c ,  well  def ined  

zones i n  which t h e  o r i g i n a l  s t r u c t u r e  i s  l a r ~ e l y  o b l i t e r a t e d .  llPnere a m ~ g d a l -  

o i d a l  vo lcan ic  rocks a r e  a f f e c t e d ,  occasional  quartz- f i l l e d  amygdules can 

s t i l l  be recognized. The K-fe ldspath iza t ion  i s  s t r u c t u r a l l y  c o n t r o l l e d  

having been noted only i n  a r e a s  o f  i n t e n s e  f r a c t u r i n g ,  which probably r ep re -  
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sen: ir .-;crsections of two o r  more shea r  zones. Tine K-feids!~ati: izztion, 

.,.., , .:.ercver no ted ,  i s  i n  sharp  contrict with t h e  una l t e red  v o l c m i c  rocks with 

7 ; t ' , '  
A -  L,L o r  no gradat ion .  I t  i s  t h i s  p a r t i c u l a r  c h a r a c t e r i s t i c  whit- g ives  

+; -.,e !;-feldspar a l t e r a t i o n  tiie q x a r z n c e  of  a p l i t e  dykes. In  one a rea  i n  

1% s o x h  c e n t r a l  po r t ion  of  t h e  p rope r ty ,  K-feldspathizat ion of  p o r p h y r i t i c  

z-.tcsi;es nea r  t h e  contac t  with an z p l i t e  dyke sugges ts  t h a t  a p l i t e s ,  a t  

l e a s t  i n  p a r t  a r e  r e spons ib le  f o r  t h e  K-feldspar a l t e r a t i o n .  

S i l i c i f i c a t i o n  i n  t h e  form o f  qua r t z  v e i n l e t s  i s  p resen t  i n  r e l a -  

tive:). sml l  amounts within a r e a s  o f  I;-feldspar a l t e r a t i o n .  

Carbonate a l t e r a t i o n  a s  f r a c t u r e  f i l l i n g s  i s  presenz throughout 

1b.e n:o?erty. I t  i s  not  r e l a t e d  t o  su lphidc  mine ra l i za t ion  and i s  probably 

der ived  from t h e  breakdown of  p l a g i o c l a s e  i n  t h e  volcanic  rocks .  Trace 

m o u n t s  of purple  f l u o r i t e  were noted i n  a  zone o f  su lphide  mine ra l i za t ion  

a s soc ia t ed  with K-feldspar and qua r t z .  This  sugges ts  t h a t  f l u o r i n e  content  

x y  be a  good i n d i c a t o r  of  su lphide  mine ra l i za t ion .  



i ix!conyri te ,  ~ a l e n a ,  s p h z i e r i t c  and p y r i t e  a r e  t h e  suln:.ide 

r:,inernls found i n  t h e  proper ty .  Cka!conyrite occurs as  f i n e  :rained d i s -  

scnina-Lions and aloii,o f r a c t u r e s  i n  a reas  o f  i n t e n s e  S- fe ldspar  a l t e r a t i o n .  

1, a l s o  occurs  i n  minor amounts alon: narrow widely snaced ous r t z  ve ins .  

0~:sii;e o f  a r e a s  of  K-feldsnathizat ion t h e  cha lcopyr i t e  c0nzer.r i s  n i l .  

Vis-a1 cs:irnstes o f  grade i n  t h r e e  p i t s  wi th in  t h e  claim grou? ran.nye from 

0 . 2  t o  0 . 5 %  copper. 

Galena and s p h a l e r i t e  i n  v a r i a b l e  amounts a r e  a s soc ia t ed  x i t h  

T ,:,L .~ q c: lalco?yri te .  They occur as  coa t ings  a long f r a c t u r e s  and i n  narrow 

c:lal",z carboaate  ve ins .  

Ninor amounts o f  disseminated p y r i t e  a r e  found i n  a s soc ia t ion  

with a l l  o t h e r  su lphides  i n  t h e  proper ty  and i n  a  few s c a t t e r e d  outcrons .  

Va?zchite and a z u r i t e  a r e  found a s  a l t e r a t i o n  products  o f  chalco-  

nv r i ze  A .  i n  a l l  mineral ized zones. 



GEOC;~{I;l\:IS'i'I{Y 

A t o t a l  of  40t  s o i l  samples were c o l l e c t e d  over  t h e  proper ty .  

-- i n e  sampling ws  done along claim loca t ion  l i n e s  and compass and t ape  l i n e s  

spaced a t  anaroximately 800 f e e t .  The sample i n t e r v a l  was 100 f e e t .  The 

samples were analyzed f o r  copper and molybdenum a t  t h e  AMAX Laboratory i n  

Korth Rurnaby. Determination of pH was done on every t h i r d  sample. The 

a n a l y t i c a l  methods and t h e  l abora to ry  procedures a r e  ou t l ined  i n  d e t a i l  i n  

Appendix 11. 

T y ~ i c a l l y  t h e  s o i l  p r o f i l e  i n  t h e  a r e a  i s  poorly developed over  

g l a c i a l  t r anspor t ed  ma te r i a l .  The average pH i s  5.5,  and i n  such an - ac id  - 

environment Cu could be leached ou t .  The Cu content  o f  t h e  s o i l s  range 

from 5 t o  120 ppm. A background 25 ppm Cu was obtained from a s t a t i s t i c a l  

s tudy of t h e  samples. The Mo content  ranges from 0 t o  2 pvm. 

The geochemistry has f a i l e d  t o  o u t l i n e  a d d i t i o n a l  a r e a s  o f  copper 

mine ra l i za t ion .  A s l i g h t  i nc rease  i n  t h e  copper content  of  s o i l  was noted 

nea r  a reas  of  known copper mine ra l i za t ion .  The r e s u l t s  o f  t h e  s o i l  sampling 

program i n d i c a t e  t h a t  one o r  more o f  t h e  fol lowing f a c t o r s  a r e  i n  ex i s t ence  

i n  t h e  n rope r ty .  1)  conper mine ra l i za t ion  i s  r e s t r i c t e d  t o  t h e  a l r eady  

known zones, 2) leaching o f  copper from s o i l  due t o  t h e  low plI, 3) impervious 

l aye r s  i n  t h e  g l a c i a l  t i l l  do not  al low upward migrat ion o f  copper.  

t /'d2R?c- 
. -- .- 

, . F. All :w., PIEng. (B.C.) 

August, 1968 



APPENDIX I -- . - . . . . . . 

ASSESSMENT DATA - -. - - - . 

Work done on t h e  Deer Claims from June 5 th  t o  J u l y  3 r d ,  1968. 

Geological Mapping 1 1 / 2  square miles  
Geochemical Samplinp 1 1/2 square miles  
Geochemical Analyses - 401 samples 

PERSONNEL . .. - - .- -- 

J.M. hlcPhail - J u n i o r  Ass is tan t  - 3383 West 29th,  Vancouver 8,H.C. 

C.S. Hirt - Jun io r  Ass is tan t  - 3249 Ouesnel Drive, Vancouver 8 ,  B . C .  

A.  Gambardella - Geologist - 1600 Beach Avenue, L2104, Vancouver 5 .  R . C .  

SALARIES -. --. 

J . M .  EicPhail - June 5 - 6 
.June 14-20 
June 23-July 3 20 days @ $14.54/day = S 290.80 

C.S. B i r t  - June 5 - 6 
June 14-20 
June 23-July 3 20 days @ $15.40/day 308.00 

A. Gambardella- .June 5 
June 14-19 
June 23-24 9 days @ $42.50/day 382.50 

BOARD . -. . 

49 man days @ $5.00/day 

GEOCIIEMICAL SMIPLE ANALYSES 
~ 

401 samples @ $2.00/sample 

PREPARATION OF REPORT . .~ .. . - -- .- . . .. 

Typing and Draft ing 

To be appl ied  f o r  one year  on t h e  Deer 5-24 i n c l u s i v e  mineral claims 



BURNABY GEOCHEMICAL LABOWTORY 

SAMPLE HANDLING PROCEDURE 
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STREAIN SEDIMENTS AND SOILS 

Dryinq and S i e v i n q  

Sample boxes should be  opened a s  soon a s  they  a r r i v e  i n  

t h e  l a b o r a t o r y .  I f  d rye r  i s  f u l l ,  sp read  samples t o  a i r  d r y .  A s  

soon a s  p o s s i b l e ,  samples should be  p l aced  i n  d r y e r .  

A f t e r  d ry ing ,  samples a r e  t o  be s i e v e d  t o  minus 35 mesh. 

A s  much -35 m a t e r i a l  a s  p o s s i b l e  i s  recovered  from sample. Dunp 

t h e  -35 mesh m a t e r i a l  on a  squa re  of brown paper and mix by r o l l i n g  

s e v e r a l  t imes .  P lace  mixed -35 mesh m a t e r i a l  i n  a  c o i n  envelope 

and p l a c e  envelope i n  o r i g i n a l  sample bag. Arrange samples i n  

u n i t s  o f  40, if p o s s i b l e ,  and i n  numerical  o r d e r .  

ROCK AND CORE SAMPLES 

General  Handl inq 

Rock o r  c o r e  samples need, u s u a l l y ,  t o  be o n l y  a i r  d r i e d .  

I f  samples seem p a r t i c u l a r l y  w e t  t hey  may be f o r c e  d r i e d  by p l a c i n g  

i n  numbered pans i n  t h e  d r y i n g  oven. N o  a t t empt  i s  made t o  com- 

p l e t e l y  d r y  rock  samples, t h a t  is, expe l  a l l  t h e  water  from t h e  

po re s  o f  t h e  rock .  The samples a r e  ready  t o  c rush  when t h e  ou t -  

s i d e  s u r f a c e s  a r e  d ry .  

Crushinq and P u l v e r i z i n q  

Rock and c o r e  samples a r e  t o  be processed  i n  such a  

n;,anner t h a t  a  r e p r e s e n t a t i v e  1/2 gram sample can be  ob ta ined .  The 

e n t i r e  amount o f  each sample is t o  be  passed through t h e  jaw 

c r u s h e r .  A t  jaw c rushe r  s i z e  t h e  s m a l l e s t  sample t h a t  can be 

s p l i t  o u t  i s  5 pounds. I f  sample i s  f i v e  pounds o r  l e s s  i n  s i z e ,  

p a s s  t h e  e n t i r e  sample through p u l v e r i z e r  wi th  p l a t e s  s e t  t o  
i 



pro6uce m a t e r i a l  o f  a rnaxiir-,um 8 mesh s i z e .  I f  s a r ~ p l e  i s  l a r g e r  

than  5 pounds then p a s s  sample through Jones s p l i t t e r  t o  proiiuce 

a sample of approximately  5 pounds. Pass t h i s  sample through 

p u l v e r i z e r  t o  produce -8 mesh m a t e r i a l  a s  above 

When t h e  approximate 5 pound s p l i t  ha s  been p u l v e r i z e d  

t o  -8 mesh, then  sample can be s p l i t  t o  sma l l e r  s i z e  f o r  f i n a l  

p u l v e r i z i n g .  Using t h e  Jones  s p l i t t e r ,  s p l i t  sample down u n t i l  a  

p o r t i o n  weighing 100 - 200 grams i s  ob ta ined .  This  p o r t i o n  i s  

then  passed  through t h e  p u l v e r i z e r ,  wi th  p l a t e s  p u l l e d  up t i g h t  s o  

t h a t  p roduc t  w i l l  p a s s  100 mesh sc reen .  Regular checks,  by sc reen-  

ing ,  should  be  made t o  be s u r e  t h e  p u l v e r i z e r ,  wi th  p l a t e s  p u l l e d  

up t i g h t ,  i s  producing a p roduc t  95% o f  which w i l l  p a s s  a 100 m s h  

s c r e e n .  A f t e r  pu lve r i z ing ,  t h e  sample should b e  mixed by r o l l i n g  

on brown paper o r  rubbe r i zed  c l o t h .  R e j e c t s  should be  saved 

accord ing  t o  i n s t r u c t i o n  from san.pler.  

WEIGHING FOR COPPER AND MOLYBDENUM 

Diges t ion  tubes  (100 x 16 rnm) should be marked a t  5 m l  

l e v e l .  Using diamond p e n c i l ,  mark each tube  c a r e f u l l y  a t  bottom 

o f  meniscus.  

Samples f o r  d i g e s t i o n  and a n a l y s i s  should  b e  handled i n  

u n i t s  o f  40 where p o s s i b l e .  Prepare  a l a b o r a t o r y  d a t a  s h e e t  f o r  

each ba t ch  of 40 samples. 

Weigh a c c u r a t e l y  on ba l ance  1/2 gram sample and p u t  i n  

marked t e s t  tube .  
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DIGESTION AND DILUTION FOR COPPER AND MOLYBDENUM 

To each o f  t h e  samples p repared  above add 1:l HN03 t o  

t h e  5  m 1  mark. P lace  samples i n  t h e  d i g e s t i o n  r a c k s  i n  o r d e r .  

Adjust  h e a t  s o  t h a t  samples a r e  g e n t l y  b o i l i n g .  Diges t  f o r  t h r e e  

hours  a t  t h i s  g e n t l y  b o i l i n g  r a t e .  Remove from d i g e s t i o n  r a c k  

and b r i n g  volume back t o  5  m l  w i th  deminera l ized  wa te r .  Mix wel l  

and then  c e n t r i f u g e  f o r  1 minute.  Use c l e a r  upper l a y e r  f o r  

copper and molybdenum de te rmina t ion .  

MOLYBDENUM TEST 

Procedure f o r  S i l t ,  S o i l  and Rock 

1. Trans fe r  a  1 m l  a l i q u o t  of  d i g e s t e d  s o l u t i o n  from 
above i n t o  c l e a n  t e s t  t ube  f o r  de t e rmina t ion .  

2 .  Add 1 . 0  m l s  KSCN shaking g e n t l y  - 5% 
3. Add 1 . 0  m l s  SnC1, shak ing  g e n t l y  - 15% i n  2NHC1 
4 .  Make up t o  1 0  mls wi th  wate r .  
5. Add 1 m l  i sop ropy l  e t h e r ,  add s topper  and shake fo r  

45 seconds.  
6 .  Match co lou r  o f  e t h e r  l a y e r  wi th  s t a n d a r d s  a g a i n s t  

a  whi te  background and r e c o r d  ppm. 

Standard Molybdenum S o l u t i o n s  

S tock  S tandard  S o l u t i o n  (100K/ml) - Disso lve  .015 gms 
o f  Moo3 i n  5  m l  conc. NaOH and make up t o  100 m l  wi th  
deminera l ized  H,O. Th i s  s o l u t i o n  must be  made up b i -  
monthly. 

Workinq S tandard  S o l u t i o n  (10 6'/ml) - P i p e t t e  10  m l  
o f  100 gamma/ml s t o c k  s o l u t i o n  i n  a  100 n i l  vo lumet r ic  
f l a s k  and make up t o  100 m l  wi th  deminera l ized  H20. 

Xolybdenum Standards  f o r  S o i l ,  S i l t  and Rock Chip - 
based on 1/2 .qm sample a l i q u o t .  

1. Take 15  c l e a n  100 x 16  t e s t  t u b e s  which a r e  c a l i b r a t e d  
t o  5 . 0  m l  mark by a  diamond p e n c i l .  

2 .  P i p e t t e  t h e  fo l lowing  a l i q u o t s  ; 
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3 .  Make up t o  5  m l  mark wi th  d i s t i l l e d  wa te r .  
4.  Now t a k e  1 5  c l e a n  150 x 16  t e s t  t ubes  c a l i b r a t e d  t o  

t h e  1 0  m l  mark. With a  p i p e t t e  t a k e  1 m l  o u t  o f  
each of t h e  p rev ious  tes t  t u b e s  and p i p e t t e  them i n t o  
t h e  new s e t  o f  t e s t  t ubes .  

5. ( A )  To t h e  s e t  o f  16 x 150 mm tes t  tubes  t hen  add t h e  
fo l lowing:  

a )  1 m l  H C l  6N 
b )  1 m l  1% FeC13 - add more i f  c o l o r  development i s  

poor 
c )  1 m l  5% KSCN 
d )  1 m l  15% SnC1, 
e )  Make up t o  10  m l  mark with  deminera l ized  wa te r .  
f )  1 m l  i so -propyl  e t h e r .  
g )  Shake f o r  20 - 30 seconds.  
h )  Allow t o  s e t t l e  and r e a d .  

(B) Save t h e  o r i g i n a l  16  x 100 t e s t  t u b e s  wi th  t h e  
remaining s o l u t i o n s  i n  them. Stopper  them by co rks  
on which t h e  r e s p e c t i v e  c o n c e n t r a t i o n s  a r e  marked i n  
ppm. U s e  t h e s e  i n  f u t u r e  p r e p a r a t i o n s .  

BIQUINOLINE COPPER TEST FOR SILT, SOIL AND ROCK C H I P  

Th i s  tes t  is  s e l e c t i v e  f o r  copper and i s  n o t  s u b j e c t  t o  
any metal i n t e r f e r e n c e s .  Reference:  U.S.G.S. B u l l e t i n  1152. 



Reaqents 

1. Buffer  s o l u t i o n :  d i s s o l v e  400 gios sodiuiri a c e t a t e  and 
100 q n s  sodium t a r t r a t e  and 20 qnis o f  hydroxylamine 
hydroch lo r ide  i n  1 l i t r e  o f  wa te r .  Ad jus t to  pH 6.5 .  

2 .  B iqu ino l ine  s o l u t i o n :  add . 2  9ms 2 .2 '  b i q u i n o l i n e  i n  
900 m l s  isoamyl a l c o h o l .  Heat on h o t  p l a t e  t o  d i s -  
s o l v e .  Cool and make t o  1 l i t r e  w i th  isoamyl a l c o h o l .  

Procedure 

1. Take a 1 rr t l  a l i q u o t  from d i g e s t i o n  s o l u t i o n  above 
and t r a n s f e r  t o  l a r g e  t e s t  t ube  f o r  de t e rmina t ion .  

2 .  Add 10 m l s  copper b u f f e r .  
3 .  Add 2 m l s  -b iquinol ine- isoamyl  a l coho l  s o l u t i o n .  
4. Stopper tube  and shalce v igo rous ly  f o r  45 seconds.  
5.  Allow phases  t o  s e p a r a t e ,  then  compare co lour  t o  

s t anda rds  a g a i n s t  a wh i t e  background and r e c o r d  ppm 

Standards  

S tock  Standard S o l u t i o n  (100h'/ml) - Disso lve  . 2  gms 
b l u e  CuS04 i n  400 mls H20. Add 5 r f l l s  conc.  HC1 and H20 
t o  500 m l s .  

Workinq Standard S o l u t i o n  (10h' / m l )  - D i l u t e  10  mls 
s t o c k  s t a n d a r d  and 1 m l  conc.  HC1 t o  e x a c t l y  100 m l s  wi th  
N Z O  

P r e p a r a t i o n  o f  S tandards  

T h i s  procedure  i s  t h e  same a s  t h e  p r e p a r a t i o n  f o r  
molybdenum s t anda rds  except  f o r  5  ( A ) .  The s e c t i o n  
5  ( A )  which a p p l i e s  t o  t h e  p r e p a r a t i o n  f o r  s t anda rds  of 
copper i s  a s  fo l lows:  

5  ( A )  To a  set of 16 x 150 nun t e s t  tubes  t hen  add 1 m l  
1 :1 HNO3, 10  m l  copper b u f f e r ,  2 m l  2, 2 '  - Biqu ino l ine  
i n  isoamyl a l c o h o l .  Shake f o r  5  minutes  v igorous ly .  
Allow t o  s e t t l e ,  t hen  r e a d .  

THM ( T o t a l  Heavy Meta l s )  TEST 

T e s t  mainly s e n s i t i v e  t o  z inc ,  copper and l e a d  (espec-  
i a l l y  z i n c ) .  Reference:  Bloom, H.,  Economic Geology, Volume 50- 
1955. 

Reaqents 

1. Demineralized H20 



Dith izone  (d iphenyl th iocarbazone)  Reagent grade.  
Dithizone/chloroform 0.1% s o l u t i o n ,  d i s s o l v e  0.147 
grn d i t h i z o n e  i n  100 rnls chloroform.  (Di th izone  i s  
more s o l u b l e  i n  CHC13 than  i n  Benzene).  
Di thizone s t o c k  s o l u t i o n  .01% - D i l u t e  1 0  m l s  o f  
0.1% s o l u t i o n  t o  100 m l s  wi th  Benzene. 
Di thizone working s o l u t i o n  .001%: d i l u t e  10  rnl  o f  
s t o c k  s o l u t i o n  t o  100 n i l  wi th  benzene; should be 
made d a i l y :  yel low hue i n d i c a t e s  breakdown o f  d i t h i -  
zone. 

Procedure 

Buffer  s o l u t i o n :  t a k e  50 gms o f  amnonium c i t r a t e  and 
8 gms hydroxylamine hydrochlor ide ,  making up t o  1000 
rnls wi th  wa te r ;  a d j u s t  pH t o  8 .5  w/conc. NH40H; p u r i f y  
w/dithizone s o l u t i o n  i f  neces sa ry .  

1. Measure o u t  w i th  vo lumet r ic  scoop . 5  g m  o f  sample 
i n t o  a  tes t  t u b e .  

2 .  Add 5 rnls b u f f e r  t hen  5 rnls .001% d i t h i z o n e  s o l u t i o n .  
3 .  Shake f o r  30 seconds.  
4.  Observe c o l o r  a g a i n s t  a  whi te  background and r e c o r d  

ppm from s t a n d a r d  c h a r t .  

S o i l  and S i l t  Samples 

The s o i l  and s i l t  samples should  be  dampened wi th  demin- 
e r a l i z e d  water  t o  a p a s t y  cons i s t ency .  Demineralized water  should 
be  used f o r  t h i s  purpose because it i s  thought  t h a t  water  depr ived  
from i t s  i o n i c  con ten t  h a s  a  low b u f f e r  c a p a c i t y  and t h u s  w i l l  n o t  
i n f l u e n c e  t h e  pH o f  t h e  sample. 

Exper ience h a s  borne o u t  t h e  f a c t  t h a t  30 seconds t ime 
i s  s u f f i c i e n t  f o r  t h e  meter t o  come t o  a  r ea sonab le  s t a b i l i t y .  
The meter need le  w i l l  keep on d r i f t i n g  s lowly b u t  t h i s  w i l l  be 
much slower t han  a t  t h e  beg inn ing  and t h e r e f o r e  can be ignored.  

S t o r e  e l e c t r o d e s  i n  b u f f e r  ove rn igh t .  When s t a r t i n g  
i n  t h e  morning a l low 1 5  minutes warm up f o r  t h e  ins t rument .  

Wdter Samples 

You may use  e i t h e r  a  sample a l i q u o t  from t h e  b o t t l e  o r  
simply measure pH r i g h t  i n  t h e  b o t t l e  by u s i n g  a  combination 
e l e c t r o d e .  I f  t h e  l a t t e r  method is chosen, t a k e  c a r e  t h a t  samples 
have a l r e a d y  been analyzed f o r  Mo t o  avoid contaminat ions  by t h e  
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e l e c t r o d e .  Use 30 second i n t e r v a l s  h e r e  a s  we l l  a s  between each 
consecu t ive  measurement. 

MOLYBDENUM I N  WATER 

Trans fe r  50 n ~ l s .  of  sample i n t o  125 m l  s e p a r a t o r y  
funne l .  
Add 10 mls d i l u t e  (1:l) HC1 
Add 1 m l  1% f e r r i c  ammonium s u l p h a t e  o r  FeC13 
Add 3 m l  10% KSCN and shake.  
Add 3 m l  15% SnC12 i n  2NHC1 
Add 2 m l  i sop ropy l  e t h e r ,  shake f o r  30 seconds and 
a l l ow phases t o  s e t t l e .  
Drain o f f  water  l a y e r ,  r e t a i n i n g  o r g a n i c  e t h e r  l a y e r  
i n  funne l  wi th  a  l i t t l e  o f  t h e  aqueous l a y e r  remain- 
i n g .  
Drain smal l  amount o f  water  p l u s  o r g a n i c  l a y e r  i n t o  
1 G  x 150 mm t e s t  t u b e .  Compare w i th  s t anda rds  
a g a i n s t  wh i t e  background. 

Molybdenum Standards  - l a b e l  12 c l e a n  t e s t  t u b e s  0 ,2 ,4 ,10,  
l6,2O, 30,40,50,60,70 and EO ppb. To t h e  r e s p e c t i v e  t ubes  
p i p e t t e  t h e  fo l lowing  volumes o f  18  / m l  Mo work s o l u t i o n .  

m l s  o f  l & ' / m l  Mo S o l u t i o n  ppb 

Af te r  t h e  s t anda rd  s o l u t i o n s  have been added, make up t o  
50 m l  mark wi th  deminera l ized  water  t hen  add t h e  fol lowing:  

1. 10  m l  1:l H C 1  s o l u t i o n .  
2 .  1 m l  o f  1% FeC13 
3 .  1 m l  o f  10% KSCN s o l u t i o n .  
4.  1 m l  o f  15% SnC12 s o l u t i o n .  
5. 2 m l  o f  i sop ropy l  e t h e r .  
6 .  Stopper  and shake f o r  45 seconds 

S tandards  must be  made up a t  l e a s t  t h r e e  t imes  a  week. 
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