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SUMMARY 

In 1965 a silt survey by a Coranex crew was success- 
ful in detecting three creeks anomalous in copper and T.H.M. 
A "bankH soil survey further outlined anomalous areas along the 
sides of B u r g i s  Creek, however the source and significance of 
these anomalies was still unknown. 

The detailed soil sampling of 1966 further outlined 
the anomalies and, along with soil profiles and pH measure- 
ments, led to an interpretation of the significance of the 
anomalies. 

On the baeis of this detailed survey and of the 
geological mapping, also done during the summer of 1966, it is 
recommended that further work include bulldozer stripping, 
trenching and mapping of the multimetals anomaly and also some 
trenching of the area near the T.H.M. anomaly, 
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The Klazan Group is s i tua ted  approximately 140 air miles north- 
west of Whitehorse i n  the Yukon Terri tory,  It is a t  l a t i t u d e  62' 23', 
longitude 29'. A claim locat ion map (Plate  1) is included i n  the 
t e x t  of t h i s  report. 

CLAIM OWNERSHIP 

The Klazan Group (Klazan 1-48) are held by Coranex Limited, 
The geochemical survey on the Klazan Group was carr ied out by Coranex 
Limited, 

The geochemical survey w a s  carr ied out by: 

Colin Campbell, B.Sc. -- geologist f o r  Coranex Limited 
605 - 105 V Keith Road 
North Vancouver, Be C. 

Kent Card -- student a s s i s t an t  
c/o U.B.C, Dept, of Geology 
University of Br i t i sh  Columbia, Vancouver 8, B. C, 

under the  supervision of J. R. Woodcock, H.Sc., P.Eng. 
1521 Pcmberton Avenue, North Vancouver, B. C. 

On the Klazan Group the northwest slopes are typ ica l ly  covered 
by a l ayer  of moss, two t o  ten inches of volcanic ash and below the aeh 
by a normal s o i l  horizon. The moss, being a good insu la tor ,  does not 
allow any melting of the  permafrost during the summer. 

The southeast slopes are diss imilar  i n  t h a t  open grassy areas 
typ ica l ly  consis t  of s o i l  mixed with volcanic ash and small blocks of 
bedrock o r  ta lns ,  

Par t  of the  Klazan Group is covered by alluvium consist ing of 
f i ne  sand, gravel and rounded boulders of grani te  and syenite. Bostock 
(1936) notes that i n  recent times, Big Creek has downcut its bed from 
200 t o  500 feet. The alluvium may be par t  of a s e r i e s  of old beds of 
Big Creek or  g l ac i a l  oatwash from a period of g lac ia t ion  (Bostock, 196610 
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KLAZAN GROUP - LOCATION MAP 



A preliminary s o i l  survey w a ~  carr ied out by a Coranex crew in 
the summer of 1965. This preliminary "bank" or  base-of-slope survey 
consisted of taking several  hundred s o i l  samples along l i n e s  sub-parallel 
t o  three  creeks (Figure 5) which a re  anomalous i n  copper and T.H.M. 

During Ju ly  and August of 1966, a s  an e s sen t i a l  follow-up t o  the  
e a r l i e r  Itbank" s o i l  survey, a t o t a l  of f ive  hundred s o i l  samples were 
taken t o  out l ine  a reas  fo r  trenching and deta i led prospecting. It is 
these f i v e  hundred s o i l  samples which a r e  used a s  a bas i s  for the geo- 
chemical survey now being applied as assessment work; however the r e ~ u l t a  
of the e a r l i e r  survey a r e  a l s o  included on the maps. 

SURVM CONTROL, SAMPLING TECHNIQUES AND ANALYSES 

Survey Control: 

The "bankw survey was run on pace and compa8s l i n e s  with 
some air photo (1" = 3000') control  points. Each sample s i t e  
w a s  marked by blazing a t r e e  and marking the sample number i n  
ink-pen. The scu~ple i n t e rva l  was generally f i f t y  feet. 

The deta i led  survey was controlled by picket l i n e  grids 
which were t i e d  into the picket  l i n e s  shown i n  Figure 5. 

Sampling Techniquee: 

I n  all cases where a B horizon w a s  d iscernible  the e o i l  
sample was taken from it; i n  most cases t h i s  sample consis ts  
only of the  f i r s t  mineral s o i l  (which may o r  may not be the 
B horizon) below the ash and black muck layers. 

Analyses : 

The s o i l  samples from the 1966 work were dr ied and sieved 
i n  the f ie ld .  The -80 mesh f rac t ion  was tes ted  i n  the f i e l d  
camp f o r  cold extractable  arsenic  and t o t a l  heavy metals. The 
samples were l a t e r  analyzed f o r  t o t a l  copper and total molyb- 
denum i n  the  North Vancouver laboratory. For ana ly t ica l  
methods see Appendix I. 

It is noted t h a t  the  e a r l i e r  (1965) samples were analyzed 
i n  a f i e l d  laboratory where digestion of the sample for t o t a l  
copper and t o t a l  molybdenum was r e l a t i ve ly  incomplete resu l t ing  
i n  r e l a t i ve ly  low values. This explains the obvious discrepancy 
i n  background values between analyses from the two d i f fe ren t  
years (Figures 7 and 8). 

SOILS - 
S o i l  Types: 

Several s o i l  types are present i n  the a rea  covered by the 
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The northwest slopes generally have a typical  podzol-type 
s o i l  p ro f i l e  complicated only by the  overlying ash l aye r  and by 
the  presence of permafrost (see P ro f i l e  3). 

The s teep  southeast-facing slopes have a l i thosol-type s o i l  
p ro f i l e  with a lack  of de f in i t e  s o i l  horizons. Ash, s o i l  and 
blocky t a l u s  f o m  an undifferent ia ted mass. Figure 4 is i n  an 
area  of t h i s  s o i l  type and P ro f i l e  4 is a typical  s o i l  p r o f i l e  
seen here. 

The low poorly drained areas (e.g. Figure 3) have a hydro- 
morphic-type s o i l  p r o f i l e  i.e. gray clay layers  interbedded with 
discontinuous seams of rus ty  so i l .  No B-type s o i l  horizon can be 
distinguished. 

S o i l  Prof i les :  

P l a t e  2 and P l a t e  3 a r e  s o i l  p ro f i l e s  taken over th ree  d i f fe r -  
ent  areas oa the  Klazan Group. 

P ro f i l e  I is from the  draw on the  T.H.H. Anomaly (Figure 3 ) .  
The s o i l  p ro f i l e  is e s sen t i a l l y  an  hydromorphic one; however the  
presence of a second layer  of black muck i n  the bottom of the  p i t  
along with crude l aye r s  of sand and gravel indicate  the  draw 
or ig ina l ly  served as a stream channel. 

P ro f i l e  2 is from an a r ea  of rhyo l i t e  on the southeast  bank 
of Foster  Creek, A crude d i f f e r en t i a t i on  i n to  an upper B and 
lower C horizon has taken place. However any metal enrichment 
present is i n  the  upper p a r t  of the C horizon ra ther  than the  r u s t i e r  
B horizon. Broken bedrock w a s  reached i n  the bottom of the  trench. 

P ro f i l e  3 is from the  T.H.M. Anomaly (Figure 3) but unlike 
P ro f i l e  I is from a well drained area  underlain by a coarsely 
porphyrit ic syenite. The B horizon is eas i ly  seen, 

P ro f i l e  4 is from near the  Arsenic Anomaly (Figure 4). The 
a rea  is underlain by c r y s t a l  tuffs .  It is noted here t ha t  a 
"normalH s o i l  sample i.e. the type of sample which generally 
would have been taken by the  samplers would not have been anom- 
alous; however i f  the  sample had been taken two f e e t  deeper it  
would have been highly anomalous i n  molybdenum. It i s  believed 
that the  var ia t ion  here is the r e s u l t  of d i l u t i on  by the ash 
ra ther  than l ack  of enrichment by metal ions from the underlying 
rock. 

Volcanic Ash: 

The volcanic ash mentioned i n  connection with t he  geo- 
morphology of the  Klazan Group has been described by Dawson 
(1887-88) and Bostock (1936). 

The following t ab l e  gives the  pH, and metals content of the  
ash. The three  samples a r e  from widely separated a r ea s  and are 
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thought t o  be representa t ive  of the  volcanic ash  on the  Klazan 
Group : 

SAMPLE pH M d p p m )  THM(ppm) A s ( p p m )  C U ( P P ~ )  

NUMBER H o t  ex. Cold ex. Cold ex. H o t  ex. 

CCS 1473 5-5 2 N.A. N.A. 4 

C C S  1453 6.2 2 N.A.  N.A . 4 

CCS 1129 5-7 2 3.5 0 6 
2 

The ash has been found t o  contain a m a l l  mount  of csrbon- 
a t e  (effervesces with 1096 H Cl). 

It is obvious t h a t  i n  a soi l -ash  mixture the ash has a ten- 
dency t o  d i l u t e  the  metal content of the sample. The presence of 
carbonate may a l s o  a f f e c t  the pH and hence the metal content; 
however it  does not  seem to  have given the  ash an a lka l ine  pH 
a8 night  be expected. 

pH VARIATIONS ON TtIE KLAZPSI GROUP 

Haneauld (1965, 1966) ind ica tes  h and pH have importrnt e f f e c t s  
on the oxidation and dispers ion of various metals. 

The following da t a  is given s ince  i t  is thought t o  have a defin- 
i t e  appl ica t ion t o  the  i n t e rp r e t a t i on  of copper and molybdenum anomalies 
on the  Klazan Group. 

A l l  pH measurements were made on a ttslurryll of s o i l  and water 
i n  a r a t i o  of approximately 1:1 with a pH meter. 

Nine s o i l  samples from the two gossan a reas  had an average pH 
of 5.4 with a range of 5.1 t o  5.7. Seven of these samples a r e  from the  
Multimetals Anomaly (Figure I). The average No content is 136 ppm, 
average Cu content is 179 ppa. 

Six  s o i l  samples from the  Arsenic Anomaly (Figure 4) had an 
average pH of 6.0 with a range of 5.5 t o  6.3. 

The var ia t ion  of plI with depth is shorn i n  P l a t e  2 and P l a t e  3. 
Pro f i l e  I i s  from a draw on the  T.H.M. Anomaly (Figure 3) and is d i f fe r -  
en t  i n  t ha t  the pH decreases with depth from 7.0 t o  5.3 whereas i n  P ro f i l e  
2 and P r o f i l e  3 the  pH is highest  i n  the  upper twelve inches of the C 
horizon and decreases both upwards and downwards. The exceptionally high 
pH i n  P r o f i l e  2 (up t o  9.2) i s  not e a s i l y  explained s ince  the  p ro f i l e  seems 
normal i n  a l l  o ther  respects ;  however carbonate veins were found i n  the  
rhyo l i t e  nearby. 

DESCRIPTION OF ANOMALIES 

The four main anolnalous a reas  discovered i n  the 1965 "bankt1 survey 
were each covered by a grid of de ta i l ed  s a p l i n g  i n  1966. For ease of 
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reference and description, the anomalous areas have each been given a 
m e :  

(1) the ~~Multimetals Anomaly11 shown on figures Ia, Ib, Ic, Id 

( 2 )  the ttCopper-T.R.M, Anomalyt1 shown on figures 2a, 2b, Zc, 2d 

(3) the *T.H.H. AnomalyI1 shown on figures 3a, 3b, 3c, 3d 

(4) the "Arsenic Anomalyrt shown on figures 4a, 4b, 4c, 4d 

Figure 5 shows the relative positions of the four anomalous areas 
(Figure I to Figure 4) on the Klazan Group. 

The anomalous areas will each be described separately and the 
follow-up trenching and assay results will be included under these des- 
criptions. 

Multimetals Anomalx (Figure I) 

The Multimetals Anomaly is in an area of small gossans caused 
by weathering and oxidation of pyrite in rhyolitic rocks. These 
gossane crop out in a steep bank which was cut quite recently by 
B u r g i s  Creek. An old etream channel is still present at the base 
of the bank. Topographic lows perpendicular to the bank (small 
gullies) reflect sheared zones. Through these depressions drain- 
age from the east towards Burgie Creek takes place. 

Ae the naae indicates the area is anomalous in several 
metals including areenic, molybdenum, copper and einc (T.H.M.). 

The samgles of the two moat northwesterly lines are from 
the gossan areas of m t y  (jarosite and goethite) soil and blocky 
talus. There are no recognizable soil horizons here. The samples 
from the line to the southeast are of the B horizon typical of the 
soil profile of the areas on the northwest slopes covered by perma- 
frost. 

The Multirnetals Anomaly was trenched to bedrock in two areas. 
A quartz breccia and a quartz-barite breccia were found. Gold 
assays from the area varied from a trace to .02 ounces per ton. 
Except for some malachite-coated float near the top of one trench, 
no copper mineralization was seen. 

The geochemical maps show: 
L 

Molybdenum (Figure Ib): 
The soils are anomalous (18 to 590 ppm molybdenum) 

over an area (25' by 150') bounded by the valley floor to 
the northwest and permafrost soil horizons to the southeast. 

Copper (Figure Ic): 
Soils*from an area 50' by 150' are strongly anomalous 

in copper (up to 450 ppm). The copper anomaly unlike the 
molybdontun, arsenic and T.H.H. extends to the southeast. 

A topographic low to the east which intersects the 
valley bank at the copper anomaly controls drainage in the 



area. This area  is covered by a l l u v i a l  gravels of unknown 
depth. 

r 

T.H.M. (Figure Id) 
The T.H.M. anomaly is small, l e s s  than 25' by 100'. 

and weak (11 t o  29 ppm). Hinor (much l e s s  than 1%) sphaler- 
i t e  was found as disseminated grains  i n  bedrock near here. 

Copper - ToB*Mo Anomaly 

The Copper-T.H.M. Anomaly is i n  essen t ia l ly  the  same geo- 
log ica l  and topographical s e t t i n g  as the  Multimetals Anomaly. 
However the  s o i l s  are not anomalous i n  molybdenum and arsenic. 
No trenching w a s  done on the  Copper - T.H.H. Anomaly. 

The geochemical maps show: 

Arsenic (Figure 2a) 
The samples a r e  not anomalous i n  arsenic  (maximum 

value is I ppm) . 
Molybdenum (Figure 2b) 

The samples are not anomalous i n  molybdenum. (maxi- 
m u m  value is 7 ppm). 

Copper (Figure 2c ) 
Five samples were s l i g h t l y  anomalous i n  copper (28 t o  

37 ppm). The sample s i t e s  roughly coincide u i t h  low draws 
which dra in  t he  same area as mentioned i n  respect  t o  Figure Ic. 

T.H.H. (Figure 2d) 
Three samples from the  northwest l i n e  plus  one from the  

southeast l i n e  were anomalous i n  T.H.#, (18 t o  20 p p )  . 
T.H.H. Anomaly (Figure 3) 

The area covered by Figure 3 was sampled i n  d e t a i l  because of 
anomalous r e s u l t s  i n  copper and T.H.H. i n  the  bank survey. 

A north-south trending draw cu ts  the cen t ra l  p a r t  of the grid. 
The s o i l  here is typ ica l ly  a hydromorphic s o i l  i.e. no t r ue  s o i l  
horizons a r e  present due t o  permafrost and l ack  of drainage. 

Trenching of the  draw, i n  which the  most highly anomalous 
T.H.M. values occur, reveals  the draw has been f i l l e d  by stream 
gravels and sand below which another l ayer  of black muck occurs 
(Prof i l e  I). 

The a rea  t o  the southeast  of the  draw is underlain by syenite. 
A podzol-type s o i l  p r o f i l e  has developed (Prof i l e  3). 

The geochemical maps show: 

Arsenic (Figure 3a) 
None of the  s o i l  samples a r e  anomalous i n  arsenic.  
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Molybdenum (Figure 3b) 
Several of the  samples a r e  s l i g h t l y  anomalous i n  

molybdenum (26 t o  32 p p ) .  Conditions in the  draw together 
with pH measurements on samples from it ind ica te  a s l i g h t l y  
acid  environment (average pH = 6.5). 

Copper (Figure 3c) 
Thirteen of the samples are highly anomalous i n  copper 

(greater  than 100 ppm). These highly anomalous samples gen- 
e r a l l y  follow the  draw i.e, run i n  a north-south direction,  
However several  of the anomalous samples are from above 
weathered syenite. No copper mineralization w a s  found i n  
the  syenite. 

T.H.M. (Figure 3d) 
The samples anomalous i n  T.H.H. (16 t o  36 ppm) again 

follow the  north-south trending draw. 

Arsenic Anomaly (Figure 4) 

The survey covered by Figure 4 w a s  run because of anomalous 
arsenic  r e s u l t s  i n  the  o r ig ina l  bank s o i l  survey. The sample gr id  
is on a s teep  h i l l s i d e  which is covered by blocky t a l u s  and s o i l  
mixed with volcanic ash. No s o i l  horizons could be distinguished. 
No permafrost was present. The term l i t h o s o l  could be applied as 
the  s o i l  type (Prof i l e  4). 

The preeence of talus on t h i s  s teep slope ind ica tes  a mcchani- 
c a l  downslope movement of the anomaly. 

The geochemical maps ahow: 

Arsenic (Figure 4a) 
The s l i g h t l y  anomalous samples (6 t o  30 ppm arsenic)  

ind ica te  two trends,  one a north-south the o ther  an east-west. 

A trench was put down uphi l l  from the most highly anom- 
alous samples (up t o  35 ppm arsenic)  i n  the west corner of the  
grid. Only minor py r i t e  mineralization and very low gold values 
were found. 

Molybdenum (Figure 4b) 
None of the  samples from the survey grid a r e  anomalous 

i n  molybdenum. 

Copper (Figure 4c) 
The survey r e s u l t s  indicate  a l a rge  area(l50'  x 300') 

s l i g h t l y  anomalous i n  copper (26 t o  50 ppm) and a smaller 
a rea  (25 l by 50' ) anomalous i n  copper (51 t o  100 ppm) . The 
smaller anomalous a r ea  is i n  the same locat ion as the  highly 
anomalous arsenic samples were i n  Figure 4a, 

T.H.M. (Figure 4d) 
Many of the  samples are s l i g h t l y  anomalous i n  T.H.M. 

(16 to  30 ppm). No lead-zinc mineralization was foundo 
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I CONCLUSIONS 

The Multimetals Anomaly (Figure I) has several causes: 

(a) The obvious source of the zinc ions is the dissemin- 
ated sphalerite found in surrounding bedrock areas. 

(b) The arsenic values, not so easily explained, could re- 
sult from trace amounts of arsenic associated with pyrite 
(no arsenopyrite was found). The arsenic seems too widely 
distributed to be associated with the few large quartz 
veins and low gold values. 

(c> The presence of several samples highly anomalous in 
molybdenum in this area without related extensive molybdenite 
mineralization may be due to the slightly acid pH of the soil 
in this area. Hansauld (1966) has shown how several anomalous 
areas are caused by an acid condition of the soil, whereas 
other areas underlain by identical source rock are not anom- 
alous due to the alkaline nature of the soils. 

(dl The copper anomaly may be the most significant momaly 
within the area covered by Figure I. It is thought to be a 
lateral hydromorphfc (seepage) anomaly caused by ground water 
movements from the area to the east of the survey grid. The 
fact that this anomaly has not been detected by the three 
south-east lines of the original bank survey is thought due 
to the presence of an unknown thickness of frozen alluvial 
fill in this area. 

The entire anomaly may have been missed if it were not 
for the gossan area which supplied the abundant iron in the 
form of goethite and jarosite which allowed precipitation of 
copper and molybdenum as insoluble hydroxides. The ar~jenic 
may also occur associated with the limonitic material. 

The Copper - ToHeH. Anomaly (Figure 2) is thought to 
have the same sources as the copper and zinc (T.H.M.) in 
the Multimetale Anomaly of Figure I. 

T.H.M. Anomalg: (Figure 3) 

The copper and TeH*Mo anomalies are both thought to be the 
result of precipitation of copper and zinc ions by organic matter 
in a small draw or drainage area. This draw is sharply outlined 
by the T.HeM* results in Figure 3d. The copper anomaly however 
does extend to the southwest over an area of syenite. The syenite 
is thought to be the source of the copper ion concentration here; 
the soil profile (Profile 3) supports this supposition (note the 
concentration of copper near bedrock). However no copper miner- 
alization was found in the syenite during trenching. 

Arsenic Anomaly (Figure 4) 

The arsenic and superimposed copper anomaly may both be due 
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t o  the o r i g ina l l y  higher py r i t e  content of  the  underlying source 
rock (which r e s u l t s  i n  an a rea  anomalous i n  i r o n  hydroxides). 
The two t rends  out l ined by s l i g h t l y  an~rnalous saaples may be due 
t o  small faults; however these f a u l t s  a r e  not  re f l ec ted  i n  the 
topography. 

The arsenic  - copper anomaly has been trenched and the rock 
analyzed f o r  gold with negative resu l t s .  

RECOMMENDATIONS 

Further examination of the  area  eas t  of the  Multimetals Anomsly 
(Figure I) is necessary. There is a s t rong l a t e r a l  hydromorphic 
(seepage) anomaly here associated with a zone of shearing. Although no 
economic mineralizat ion has been found within the exposed port ion of the 
shear zone i t  should be examined. Any follow-up work done here would a l so  
be a check on the  Copper - T,H.M. Anomaly (Figure 2) which is thought t o  
have the  same source as the  Multimetals Anomaly. 

Geochemistry would seem t o  be of l i t t l e  f u r t h e r  use i n  out l in ing 
d r i l l i n g  t a r g e t s  s ince  several  l i n e s  have been run t o  the  eas t  with 
negative reeu l t s .  Because of the  ~ n k n 0 ~  depth of alluvium, which has 
l i k e l y  remained frozen s ince  being depoeited, a normal s o i l  p rof i l e  and 
hence an anomaly could not  develop over any mineralization. 

, Geophysical methods, although considered, seem t o  be of doubtful 
use. Since disseminated py r i t e  is common i n  the a r ea  an induced polariz- 
a t i on  anomaly due t o  i t  would dwarf an anomaly due t o  o ther  disseminated 
sulphides. Electromagnetic methods could de tec t  massive galena veins, 
however none have been found on t he  property and t h e i r  s i z e  is unknown 
and t h e i r  commercial value dubion~3. 

Trenching with a bulldozer would allow maximum exposure of bed- 
rock i n  the area. T h i s  could be followed by fu r t he r  mapping and by so~ae 
e f f ec t i ve  geochemical work and thus enable a geologis t  t o  recommend d r i l l  
t a r g e t s  o r  abandonment of the project .  

Since this is e s sen t i a l l y  a gold - s i l v e r  region, the pos s ib i l i t y  
of the Mount Nansen type of deposit  should not be overlooked. I f  a bull-  
dozer is taken t o  the  property, then the rim of the drainage basin i n  
which the T.H,M, Anomaly is s i t ua t ed  should be ca re fu l ly  examined and the 
source of the  zinc and copper ions  determined. The a rea  near the  most 
southwesterly copper anomaly (Figure 3 c )  should be fu r the r  trenched and 
some f resh  rock samples analyzed t o  check i f  it is the  source of the  
copper anomaly. 
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DIGGTIGN 

(a) 0.25 gram of -80 mesh sarnnle 

(b )  P e r c h l o r i c  ac id  d i g e s t i o c  i n  sand. bath 

(d )  A Bausch S Lonb s p e c t r o n i c  20 c o l o u r i s e t e r  f o r  
reading molybdenum concent ra t ion .  

SAILDELL: Colourime t r i c  r,.etzl Analyses - 3rd. ed. 

FEIGL: Spot  t e s t s  i n  i no rgan ic  a n a l y s i s .  

A T : Analy t ica l  nethods used i n  geochemical 
cxp lo rn t ion  by lj. S. Geological  Survey 
d u l l e t i n  1152. 

Methods of geoc?,emical de te rmina t ion  from Applied. 

Geochemical Laboratory,  1rni;erial College of  Science 

& Technology, I,or.don, S. 2 .  7, Bngland. 
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DIGESTIGIi 

(a) 0.25 gram of -ba mes?. snm$e 

(b) l e r c h l o r i c  ac id  d i ~ e s t i c n  i n  s a n d  bs th  

Copper Analysis 

(a)  Buffe r  s o l u t i o n  at p3 6.5 

Reagents: Sodium a c e t a t e  

Sodium tartrate 

Kydroxylmine hydroch lor ide  

(b) 2 ,  2 '  - biquinol ine  i n  iso-amp1 af-coho3 

(c)  A Fisher  Llectrophotometer I1 f o r  read ing  copper 
concentrxtion. 

SANDlEL: Colourimetric ?;etai  Analyses - 3 r d .  ed. 

FEIGL: Spot t e s t s  i n  i r l o r p n i c  a n a l y s i s .  

L'AKD ET AL: Anal.ytica1 r~ethods w e d  i n  geochemical 

e x p l o r ~ t i o n  by t h e  T i .  S. Geoiorical  

Survey. 6 u l l n t l n  1152. 



APKLYTICAL METHODS USED IN GmCfL13:ICR?~ AjlilALPSIS FOR ACID 

SOLUBLE C O F P I  

MFTHOD 

(1) DIGESTION 

(a) 0.25 gram of -60 mesh sample 

(b) Yerchloric  acid d iges t ion  i n  sand bath 

(2) Copper Analysis 

(a) Buffer s o l u t i o n  at  pH 6.5 

Reagents: Sodium a c e t a t e  

Sodium t a r t r a t e  

. . Hydroxylamine hydrochloride ' 

(b) 2, 2* - biquinol ine  i n  iso-amyl alcohol  

(c) A Fisher  KLectrophotometer I1 f o r  reading copper 
concentration. 

RF-CES 

(1) SANDEII;: Colourirnetric PTetal Analyses - 3rd. ed. 

(2) FEZGL: Spot t e s t s  i n  inorganic analys is .  

(3) WARD EX' AL: AnaLytical nethods used i n  geochemical 

explora t ion  by the U. S. Geological 

Survey. Bu l l e t in  1152. 



( 2  Buffer s o l u t i o n  ::t ; .+ 



--- 

Prepamt ion  of Reagents 

Kercuric  ch lor ide  is a poison and thlr: - , r f y s ~ - r t i o r ,  :;haul-! be 
done under a hood o r  ou t  of doors. 

(1). Fercu r i c  Chloride s o l u t i o n  - di.;;so1v5 2-5 g ~ m s  cf mercuric 
ch lo r ide  i n  100 ml of w a r m  (not tot) - - ~ t ~ y l  a lcohol .  S to re  
i n  a t i g h t l y  capped t i n t e d  ,,;la::;< ::o:i': 2 .  

( 3 ) .  Soek t h e  axrsenic strii_7-el;rc t~ Lr. .-,errx~rj c c:  !.ori?.e solut inr?  
( i n  t h e  covered g lasc  t r z ~ )  for c z r  kour. R x o v e  the  p p r ,  
holdin@ i t  fiorizontr.l i n  ? S  r u"t 11 t k e  rr.erc'lr9 c cv lo r id f l  
c r y s t a l s  begin t o  f o m  i n  t k r :  cr ,i,~,r 3f tf;e - ? c ~ t .  j ' l l t  t he  - 
sheet to one side 2nd :,,low tc; c,r*> cor.;~lt tellj .  di;).orc?t~sly 
brush  away the  excess  n e r ~ v t 7 . i ~  c - , l o r i ~ J ~ '  i - i t , l# ,. test t:!bc. 
brush. Prepare f r e s h  paper each week. 

Lead Acetate  i n  glass wool 

Dissolve 15 g of l e%d acetate tri-hgrlrzte S.n 100 ml of  Hz0 con- 
ta ining 1 m l  of glacial a c e t i c  8cic-i. Z%turn te  &ass wool i n  
t h i s  s a l u t i o n  and %ken al low tke b - : 1 - 4 ~ ~  vool ta dry. Pack th i s  
glass wool l oose ly  in the s u l f u r  ts:tp ~ i '  the S u t z c i t  n;:paratus 
( see  ske tch)  and r ep lace  i t  ~rhcn t h e  lower half hr ,  k c m e  d i s -  
co lored  (black or  dark  brown). 

Stannous Chloride So lu t ion  

Disso lve  10 grams SnC',2.21i20 i n  190 ml of concentr.?terf HC1. 
J u s t  before  use (each day) add 200 ml rT5ts!- Irce water c v e -  
f u l l y  and p lace  s o l u t i o n  i n  t he  auton;=",c p i p e t t ; ~ .  Set t h e  
automatic  p ipe t te  t o  del5ver 5 ml. 

S tandnrds 

Standard (100 ug/ml As) a r s e n i c  ~ o l u t l o n  - dissolve 42 me. of 
sodium a r sena te  i n  water ,  add 0.1 m l  c o x .  1 7 3  snd d i l u t e  t o  
100 r n l  with water.  This s o l u t i o n  is  s t ab l e .  St:l:ldxrds of I ,  
3, 9 ,  and 10 ppm s h o u l d  be run. T h i s  i s  e(1liivnlent t o  0.5, 1.5, 
2.5, and 5 ug  r e s p e c i i v e l y  i f  a 1./2 g r m  sample Is used. 

Procedure 

3.. Prepare  the  Gu tze i t  apyara tus  2s showr, i n  t h e  ske t ch  exrept  
t h a t  t h e  sulfvtr t r a p  should not  be zittac?,ed t o  the r e a c t i q n  
f l a sk .  

(a)  The mercuric ch lo r ide  s%eet  i:, t o  be c u t  i n  ha l f  
ac ros s  the  s t r i p s  a n d  tilt-. c u t  trid of one strip 
i n s e r t e d  i n t o  each c :~+i l l ; ry  t i p  - t t ~  tort-, end. i s  
then bent t o  hold thc  pci,-jEr i n  ] . a c e .  

( b )  Zinc p e l l e t s  are  to , j u ~ t  cover the boitom of the  
r e a c t i o n  f l a s k .  

-1- 



5. The zinc p e l l e t s  nay kc recovered m d  used 3gai.n 2s no 
arsenic contarainztion is  develo~ed. 
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