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Introduction 

Analytical data for stream-sediment samples collected in the western 

portion of the Candle Quadrangle and In the southern portion of the 

Selawik Quadrangle are given in this report. A statistical treatment of 

these data is also presented, 

The samples were collected during the summers of 1967 and 1968 

during investigations conducted as part of the Geological Survey's Heavy 

Metals program. These data supplement Geological Survey Circular 614 

which reports selected data of economic interest from the Granite 

Mountain area in the western portion of the Candle Quadrangle (Miller and 

Elliott , 1969). 
The geologic setting of the Granite Mountain area has been briefly 

summarized in Geological Survey Circular 614. Regional geologic maps of 

both the Candle and the Selawik Quadrangles have been published at a scale 

of 1/250,000 (Patton, 1967, and Patton and Miller, 1968). Other references 

pertaining to the geology of thfs region are given with the two Regional 

~eologic Maps and in the Circular. 



Stream-sediment ana lyses  

Procedures 

Standard procedures were followed i n  t h e  c o l l e c t i o n  and prepara t ion  

of t h e  stream-sediment samples. Where pos s ib l e ,  t he  sample was co l l ec t ed  

from the  a c t i v e  s t ream channel;  where t h i s  was no t  pos s ib l e ,  t he  sample 

was co l l ec t ed  from higher l e v e l  stream depos i t s  adjacent  t o  t h e  a c t i v e  

channel. The samples were d r i e d ,  s ieved ,  and t h e  minus 80 mesh f r a c t i o n s  

were analyzed f o r  29 elements by t h e  s ix-s tep  semiquant i ta t ive  

spec t rographic  method and f o r  gold by atomic absorpt ion.  The spec t rographic  

ana lyses  were reported i n  percentage (pc t )  o r  p a r t s  per  m i l l i o n  (ppm) t o  

t h e  n e a r e s t  number i n  t h e  s e r i e s  0 .5 ,  0 .7 ,  1 .0 ,  1.5,  2 ,  3 ,  5 ,  7 ,  10 ,  15 ,  

and s o  on. The p rec i s ion  of a  repor ted  value is approximately p l u s  100 

percent  o r  minus 50 percent .  Minimum l i m i t s  of d e t e c t a b i l i t y  f o r  t h e  

s e v e r a l  elements a r e  given on page 8 a t  t h e  beginning of t he  a n a l y t i c a l  

d a t a .  Semiquant i ta t ive spec t rographic  analyses  were done by K. J .  Curry, 

E .  E ,  Martinez,  and J .  M. Motooka, and atomic absorp t ion  ana lyses  f o r  gold 

were done by R. L. Mi l l e r  and W .  W.  Vaughn. 

There was a s t rong  sampling b i a s  i n  t h i s  group of samples because 

streams dra in ing  a r e a s  of known o r  suspected mine ra l i za t i on  were sampled 

a t  a g r e a t e r  dens i ty  than o the r  s t reams.  



Presentation of data 

Locations of the 312 stream-sediment samples are shown on figure 1. 

The numbering runs roughly from north to south by drainage area, and 

within each drainage area generally from headwaters downstream. The 

sample numbers used in the tables are the same as the map location 

numbers . 
The results of the stream sediment sampling program in the Candle 

and Selawik Quadrangles have been processed by means of a computer program 

known as GEOSUM. The GEOSUM program is designed primarily for summarizing 

and tabulating geochemical data--especially data from semiquantitative 

spectrographic analyses (commonly referred to as 6-step spectrographic 

analyses) by the laboratories of the U. S. Geological Survey. The program 

output consists of: (a) a listing of the data, (b) histograms and 

I 
cumulative frequency distributions , qnd (c) a statistical summary which 

includes geometric means and geometric deviations. 

The frequency table and histogram for gold have been omitted since 
the classes used in calculating these tables are those used in the 
semiquantitative spectrographic method. Gold, however, was analyzed 
by atomic absorption methods and is reported as a quantitative value. 
~ ~ l d  was found in only 4 out of 312 samples (1.3%). 



Results 

Examination of the histograms of the various elements indicates 

that most of the elements, for which data are available, have either a 

roughly log-normal frequency distribution or a bi-modal frequency 

distribution. Calcium, nickel, and vanadium are good examples of the 

log-normal type of distribution; and boron, cobalt, and manganese may be 

cited as examples of elements with a bi-modal distribution. 

The bi-modal frequency distribution of some of the elements is 

probably related to local enrichment of these elements in areas of 

mineralization, such as the Quartz Creek and upper Peace River areas, 

which were heavily sampled. The lower mode then may represent an 

approximation of the normal regional mode for the element, and the upper 

mode may represent the mode of the element within areas of mineralization. 

Histograms were replotted for 179 samples representing all the samples 

minus the Quartz Creek and upper Peace River samples, two areas of known 

mineralization. Histograms were also replotted for 86 samples from the 

Quartz Creek area. For elements having previously shown a bi-modal 

distribution, histograms from the first group of samples generally showed 

a marked reduction of the higher mode and a similar increase of the lower 

mode. Histograms from the second group of samples showed just the opposite 

relation. 

Anomalous values are tentatively suggested for several elements of 

potential economic interest as follows: Ag, .5 ppm; B, 100 ppm; Co, 50 ppm; 

Cu, 100 ppm; Mo, 10 ppm; Pb, 70 ppm; and Sn, 10 ppm. Because of the 

relatively high limits of detectability of antimony, arsenic, bismuth, 

tungsten, and zinc, any reported value is regarded as significant. 



These anomalous values were selected largely on the basis of the 

histograms. However, it should be emphasized that sediment sampling in 

these areas is of a reconnaissance nature rather than systematic, and the 

initial sampling bias strongly influences the apparent frequency 

distribution as well as other statistical parameters. Thus, the selection 

of anomalous values remains subjective and interpretive on the part of the 

writers rather than statistically rigorous. 



Anomalous a r e a s  

Stream-sediment samples from s e v e r a l  a r e a s  show anomalous concentra- 

t i o n s  of one o r  more e lements  of p o t e n t i a l  economic i n t e r e s t .  The more 

s i g n i f i c a n t  of t h e s e  a r e a s ,  t h e  Quartz Creek, upper Peace River ,  and Bear 

Creek areas, have been d i scussed  (Miller and E l l i o t t ,  1969).  Other 

anomalous areas and t h e  e lements  which d e f i n e  them w i l l  b e  b r i e f l y  l i s t e d .  

Many of t h e  sediment' samples (1-38) from s e v e r a l  small s t reams on t h e  n o r t h  
. - -  

f l a n k  of t h e  Selawik H i l l s  have s l i g h t l y  anomalous concen t r a t i ons  of l e ad  

(18 s a m ~ l e s  w i th  70 pprn and 6 samples wi th  100 pprn), and one sample. 

l o c a l i t y  32, contained 300 pprn l e a d ,  200 pprn z inc ,  and 3 pprn s i l v e r .  A t  

bedrock l o c a l i t y  X ,  n ea r  sediment l o c a l i t y  32 ,  minor amounts of disseminated 

ga l ena ,  s p h a l e r i t e ,  and p y r i t e  were noted i n  q u a r t z - c a l c i t e  v e i n s  and i n  

pink s y e n i t e .  Composite g rab  samples of t h e  su l f ide-bear ing  rock  contained 

up t o  2 percen t  l e a d  and up t o  1 percen t  z i nc ,  b u t  t h e  e x t e n t  of t h e  

minera l i zed  area could no t  be  determined due t o  poor exposure.  

Beryll ium w a s  de t ec t ed  i n  concen t r a t i ons  of 10 and 15 pprn i n  f o u r  

sediment samples (44 ,  45, 48, and 51) from small streams on e i t h e r  s i d e  

of t h e  r i d g e  sou th  of Clem Mountain. 

One sediment sample (59) from Hunter Creek, j u s t  above t h e  L e f t  Fork, 

contained 50 pprn tungs ten  and 30 pprn molybdenum. 

Anomalous amounts of l e ad  were r epo r t ed  i n  e i g h t  sediment samples 

(290-297) from a stream1 on the e a s t  s i d e  of Gran i t e  Mountain (2  samples 

w i th  70 ppm, 3 samples w i t h  LOO ppm, and 3 samples w i th  150 ppm), 

There are o t h e r  occurrences  of v a l u e s ,  f o r  one o r  more e lements ,  above 

t h e i r  de s igna t ed  anomalous concen t ra t ions ,  b u t  these va lue s  are n e i t h e r  

remarkably h igh  nor  is  t h e r e  any p a r t i c u l a r l y  s i g n i f i c a n t  grouping of 

elements o r  sample l o c a l i t i e s .  

 his stream i s  l abe l ed  "Boulder Creek" on t h e  1:250,000 s c a l e  Candle 
quadrangle map and "Anzac Creek" on t h e  1:63,300 s c a l e  quadrangle  map. 
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Explanation 

Semiquantitative spectrographic analysea by the  U.S. Geological 
Survey a r e  reported as  geometric midpoint8 (1, 0.7, 0.5,  0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric brackets  having the  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these brackets as c l a s s  in te rva l s .  

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is 
followed by a signed or  unsigned, one- o r  two-digit integer  constant. 
In  t h i s  case, a value 1.OE-01 means 1.0 X 10-I or 0.1, a value 1.OE 0 1  
means 1.0 X lo1 or 10.0, a value 1.07342 means 1.0 X 10-2 or  -01, a 
value 1.OE 02 means 1.0 X lo2 o r  100, etc. 

Bis togrms  represent  percent frequency d i s t r i b u t i o n  where each X 
equals m e  percent.  
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7 .nE-ol x x x x  

?.OF-nl  X X X X X X X X X X  

5.OF-01  X X X X X X X X X X X X X X X X X X X  
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Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological 
Survey a r e  reported aa geometric midpoint8 (1, 0 .7,  0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric brackets  having the boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these brackets  as c lass  in te rva l s .  

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is  
followed by a signed or  unsigned, one- o r  two-digit in teger  constant.  
In  t h i s  case, a value 1.OE-01 means 1 .0  X 10-I or 0.1, a value 1.OE 01 
mean8 1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X o r  -01, a 
value 1 .OE 02 means 1.0 X lo2 or 100, e tc .  

Histograms represent percent frequency d i s t r ibu t ion  where each X 
equals  one percent. 
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Explanation 

Semiquantitative spectrographic analyses by the U . S .  Geological 
Survey a r e  reported as geometric midpoints (1, 0 .7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geometric brackets  having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these brackets as  c lass  in te rva l s .  

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is  
followed by a signed or  unsigned, one- or two-digit in teger  constant.  -1 
In  t h i a  case. a value l . O E - 0 1  means 1.0 X 10 or 0 .1 ,  a value 1.OE 0 1  
meana 1.0 X lo1 or 10.0, a value l.OE-02 means 1.0 X 10-2 or .01, a 
value 1.OE 02 means 1.0 X l o 2  o r  LOO, e t c .  

Histograms represent percent frequency d i s t r ibu t ion  where each X 
equals one percent. 



5.ilf-Ol X X X  

I ; E n r ? E T K I C  M E A N  = h.81548F-01 

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported 8s geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets  a s  c lass  in te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and is 
followed by a signed or  unsigned, one- o r  two-digit integer  constant.  
'In t h i s  case, a value 1.OE-01 means 1.0 X 10-I o r  0.1, a value 1 .OE 01 
means 1.0 X lo1 or 10.0, a value l.OE-02 meam 1.0 X o r  .01, a 
value 1.OE 02 means 1.0 X lo2 or  100, e tc .  

Hiatogrems represent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  



Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric brackets having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets as c lass  in te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and is 
followed by a signed or  unsigned, one- or  t ~ o _ ~ d i g i t  integer  constant.  
In  t h i s  case, a value I.OE-01 means 1.0 X 10 or 0.1, a value 1.OE 01 
means 1.0 X 10' or  10.0, a value 1.OE-02 means 1.0 X lom2 or  .Or, a 
value 1.OE 02 means 1.0 X lo2 or  100, e tc .  

Histograms represent  percent frequency dfs t r fbu t lon  where each X 
A N A L Y T I C A L  equals one percent.  
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FREBUENCY ThALE FOR CnLIH4N 11 t HE PPMI 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

R.3F-01 - 1-2E 00 45 4 5  14.42 
1 . 2 E 0 0 -  1 . 8 E 0 0  47  9 2  1 5 - 0 6  
1.8E 00 - 2.6E 0 0  2 2  1 1 4  7-05 
2.6E 00 - 3.8E 00 27 1 4 1  83-65 
3 -8E  0 0  - 5.6E 0 0  6 1 4 7  1.92 
5.6E 0 0  - 8-3E 0 0  6 1 5 3  1 - 9 2  
8 -3E  0 0  - 1.2E 01  2 1 5 5  0.64 
1.2E 0 1  - 1.8E 0 1  3 156 0 -96 

HISTOGRAM FOR CQLUMN 11 I BE PPM) 

1 *O€ 0 0  X X X X X X X X X X X X X X  

1-5E 0 0  X X X X X X X X X X X X X X X  

2.OE 0 0  X X X X X X X  

3.OE 0 0  X X X X X X X X X  

M A X I M U M  = 1.5OOOOE 01 

M I N I M U M  = 1.00000E 00 

GEOMETRIC MEAN = 1.85974E 0 0  

PERCENT 
FREO CUM 

14.42 
29 -49 
36-54 
45.19 
47.12 
49.04 
49.68 
50 - 6 4  

Explanation 

Semiquantitative spectrographic analyees by the U.S. Geological 
Survey a r e  reported BB geometric midpoints (1, 0.7, 0.5. 0.3, 0 .2 ,  
0.15, 0.1, e tc . )  of geometric brackets  having the boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i b u t i o n s  a r e  cwputed using these brackets  as c lase  in te rva l s .  

The l e t t e r  E a f t e r  a value s tands  f o r  decimal exponent and is  
followed by a signed or  unsigned, one- o r  two_iligit integer  constant.  
In  t h i s  case, a value 1.OE-01 means 1.0 X 10 or  0.1, a value 1.OE 0 1  
means 1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X or  .OL,  a 
value 1.OE 02 means 1.0 X lo2 o r  100, e t c .  

Histograms represent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent. 

ANALYTICAL 
T G VALUES 
0 0 1 5 8  

0.0 0 0 

GEOMETRIC D E V I A T I O N  = 1.86443E 00 



LI Ib lFK - I I P P F R  CI  IM L H t I J  F H F r l  T.lIb> 
h .3+  ( 1 0  - 1.2F 01 1 I 0 .37  0. 37 
1 .7F 1 ) )  - I . X F  0 1  t I 1 ( I  . I) 0.77 
1 .  0 - 7 . h F  0 1  1 7 0.37 ( I .  h L  

M P X  I M I I P '  = 7 .:100(lOF 01 

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric brackets having the boundaries 1 .2 ,  

A M b C Y T I C d t  0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
I; \ ~ h l . l l E S  dis t r ibu t ions  a r e  computed using these brackets as c l a s s  in te rva l s .  
0 1 

0 . n The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is  
followed by a slgned or  unsigned, one- o r  two-digit in teger  constant .  
In t h i s  case,  f value l.OE-01 means 1.0 X 10-I or 0.1, a value 1.08 01 
means 1.0 X 10 or  10.0, a value 1.OE-02 mean8 1.0 X o r  .01, a 
value 1 .OE 02 means 1.0 X lo2 o r  100, e t c .  

Histograms represent  percent frequency d i s t r ibu t ion  where each X 
equals one percent. 



1 . O E , 0 1  X X X X X X X X  

1.5E 01 X X X X X X X X X X X X X X X X X X X X  

3 . 0 ~  n i  x x x x x x x  

5.OE 01 X X X X X X X X X X  

7.OE Oi X X X X X X X X X X X X X K X X X X X X X X X X X  

Explanation 

Semiquant i ta t ive  spectrographic  analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7,  0.5, 0.3, 0.2, 
0.15, 0 .1 ,  e t c . )  of geometric brackets  having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these  brackets  a s  c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is  
followed by a signed o r  unsigned, one- o r  two-digit in teger  constant .  
I n  t h i s  case ,  a value l.OE-01 means 1.0 X 10-I or 0.1, a value 1.OE 0 1  
means 1.0 X lo1 o r  10.0. a value 1.OE-02 means 1.0 X o r  .01, a 
value 1.OE 02 means 1.0 X lo2 o r  100, stc. 

Bistogrems represen t  percent frequency d i s t r i b u t i o n  where each X 
equals  one percent.  
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Z.nE n l  x ~ ~ ~ x x ~ ~ ~ x x x  

7.0E r)l X X X X X X Y X X X X X  

5.9F 01 X X X X X X X X X X X  

/.OF 01 X X X X X X X X X X X X X X X X X X X X X X X X  

1 . 0 E  02 X X X X X X X X X X X X X X X  

7.0F 07 X  

? . I I F  07 X X X  

Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological 
Survey a r e  reported aa geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets  having the boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.10, 0.083, e tc .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these brackets as  class  i n t e r v a l s .  

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is  
followed by a signed or  unsigned, one- o r  twoidigit in teger  constant.  
In  t h i s  case, a v a l u e  1.OE-01means 1.0 X 10 or  0.1, a v a l u e  1.OE 0 1  
means 1.0 X 10' or 10.0, a value 1.OE-02 meane 1.0 X o r  .01, a 
value 1 .OE 02 meane 1.0 X lo2 o r  100, e t c .  

Histograms represent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  



' E K  
l . h F  
x.HF 
5 .hF 

H . 1 F  
1.7F 
1 .HF 
7. h F  
3.Hk 
5.hF 
H.3F 

3.( 'F 0 1  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

3.UF 01 X X X X X X X X X X X X X X X  

5 . O E  0 1  X X X X X X X X X  

7 . 0 ~  n l  x x x x x x x x r  

1 . O E  0 7  X X X X  

P F * ( . f  hl f 
c u  b1.l yl lu  

; J H .  5 3 
b3 .91  
5 7 . 7  1 
h7. lH 
hh. -3% 
6 7  . h 3  
hR.?7 
68.27 
ht i .27 
h f i . 5 9  

Explanation 

Semiquantitative spectrographic  analyses  by t h e  U.S. Geological 
Survey a r e  repor ted  a8 geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1,  e t c . )  of geometric b racke t s  having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  are computed using these  brackets  a s  c l a s s  in te rva l s .  

The l e t t e r  E a f t e r  a value s t ands  f o r  decfmal exponent and is 
followed by a sfgned o r  unsigned, one- o r  tvqpigit i n t e g e r  constant .  
I n  t h i s  case ,  a va lue  1.OE-01 means 1 . 0  X 10 or 0.1, a value 1.OE 0 1  
means 1.0 X 10' or  10.0, a value 1.OE-02 rneana 1.0 X o r  . D l ,  a 
value 1.OE 02 means 1.0 X lo2 o r  100, e t c .  

Histograms represen t  percent  frequency d i s t r i b u t i o n  where each X 
equals one percent .  



G i - n M E T U I C  MFAN = 1 .37452F  01 

Explanation 

Semiquant i ta t ive  spectrographic  analyses  by the  U.S. Geological  
Survey a r e  r epor ted  a s  geometric midpoints (1, 0.7, 0.5, 0 .3 ,  0 .2 ,  
0.15, 0.1, e t c . )  of geometric b racke t s  having t h e  boundar ies  1 .2 ,  
0.83, 0.56, 0.38, 0 . 2 6 ,  0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these  brackets  a s  c l a s s  i n t e r v a l s .  

The l e t t e r  E a£ t e r  a v a l u e  s t ands  f o r  decimal exponent and is  
followed by a s igned o r  unsigned, one- o r  two-digit i n t e g e r  constant .  
I n  t h i s  case ,  a va lue  1.OE-01 means 1.0 X 10-I or  0.1, a v a l u e  1.OE 0 1  
mean8 1 .0  X 10' or 10.0, a v a l u e  1.OE-02 means 1 .0  X o r  .01, a 
value 1.OE 02 means 1 .0  X lo2 o r  100, e t c .  

Histograms rep reaen t  percent  frequency d i s t r i b u t i o n  where each X 
equals  one percent .  
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L I M I T S  F K L ( :  F P F U  P F i t C F h l l  I ' F H T . F P ' I  
Lnl-JLU - I I P P F H  C I I V  F K F O  F ~ F ( I  rllt.1 

H.3c I l l  - 1 .?F  O? O 0 O , O  0.0 
1 . 2 ~  n7 - I .HF  0 7  I I 0 . 3 7  0.37 

( , t ( ! M € T K I I :  M F A M  = 1 .50OOOF 02  

Explanation 

Semiquant i ta t ive  spectrographic analyses  by t h e  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0 .2 ,  
0.15, 0.1, e t c . )  of geometric b racke t s  having t h e  boundaries 1 .2 ,  

A M a L Y T I C A L  0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  T h e f r e q w n c y  
C, \14l . l l67 d i s t r i b u t i o n s  a r e  computed using these  b racke t s  as c l a s s  in te rva l s .  
0 1 

The l e t t e r  E a f t e r  a value s tands f o r  decimal exponent and is 
followed by a signed or unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case ,  a value 1.OE-01 means 1.0 X 10-I o r  0.1, a va lue  1.OE 0 1  
means 1 .0  X lo1 or 10.0, a value 1.OE-02 means 1.0 X lom2 o r  -01, a 
value 1.OE 02 means 1.0 X lo2 o r  100, e t c .  

Histograms repreeent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  



H I S T O G R A M  FnR CnL(JMN 77 1 SC. PPM)  

1 . O E  01 X X X X X X  

2 . 0 ~  n l  x x x x x x x x x x  

3.0~ n l  x x x x x x x x x x x x x x x x x x x x x x x x x x x x x  

5.DE O l  X X X X X X X X X X X X X X X X X  

l .OE 02 X X X  

GFOVETW I C  M F A N  = ?.59?47F 111 

Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological 
Suivey a r e  reported ae geometric midpoints (1, 0.7, 0.5, 0 .3,  0.2, 
0.15, 0.1, etc.) of geometric brackets having the boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets as  c l a s s  in te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  
followed by a signed or  unaigned, one- or  two-digit in teger  constant.  
In t h i s  case, f value 1.0E-01 means 1.0 X lo-' o r  0.1, a value 1.OE 01  
means 1.0 X 10 or 10.0, a value 1.OE-02 meana 1.0 X 10-2 o r  .01, a 
value 1.OE 02 means 1.0 X lo2 or  100, e t c .  

Histograms represent  percent frequency d i s t r ibu t ion  where each X 
equals w e  percent.  



Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7,  0.5, 0 .3,  0.2, 
0.15, 0.1, e tc . )  of geometric brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r ibu t ions  a r e  computed using theae brackets  as  c lass  in te rva l s .  

The l e t r e r  E a f t e r  a value stands for decimal exponent and is  
f o l l w e d  by a signed or  unsigned, one- o r  t u g p i g i t  in teger  constant.  
In  t h i s  case, a value 1.OE-01 means 1.0 X 10 or  0.1, a value 1.OE 0 1  
meens 1.0 X lo1 or  10.0, a value 1.OE-02 meana 1.0 X or .01, a 
value 1.OE 02 means 1.0 X lo2 or  100, e tc .  

Histograms repreeent percent frequency d i s t r i b u t i o n  where each X 
b h l A L Y  I C A L  equals one percent.  

T I; V b L I I F S  
I1 iI 1 1  

0 . o 0.(1 
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?.OF: 0 1  X X X  

1 . D E  0 2  X - X X X  

1.5E 07 X X X X X X X X X X X X X X X X X  

2.OE 02 X X X X X X X X X X X X X X X X X X X X  

3 .OF 02 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

5.0f 0 2  X X X X X X X X X X X X X X X X  

?.OF 02 X X X X X X X X  

Explanation 

Semiquant i ta t ive  apectrographic  analyses  by t h e  U.S. Geological 
Survey a r e  r epor ted  ae geometric midpoints (1 ,  0 .7 ,  0.5,  0.3, 0.2,  
0.15, 0 .1 ,  e t c . )  of geometric b racke t s  having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these  b racke t s  a s  c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a value  s t ands  for decimal exponent and is  
followed by a signed o r  unsigned, one- o r  twgidigit  i n t ege r  constant .  
I n  t h f s  case ,  a va lue  1.OE-01 means 1.0 X 10  or  0.1, a va lue  1.OE 0 1  
means 1 .0  X lo1 OT 10.0, a va lue  1.OE-02 meana 1.0 X lo-* or .01, a 
va lue  1.OE 02 means 1 .0  X loZ o r  100,  e t c .  

Hiatograma rep resen t  percent frequency d i s t r i b u t i o n  where each X 
equals  one percent .  

A N A L Y T I C A L  
G VALl lFS  
0 3 1 2  

0. (1 



Explanation 

Semiquant i ta t ive  spectrographic  ana lyses  by t h e  U.S.  Geological  
d ' A 1 - Y T I C . A L  Survey a r e  repor ted as geometric midpoints  (1, 0.7, 0.5, 0 .3 ,  0 .2 ,  

1; V & l . l ~ f S  0.15,  0 .1 ,  e t c . )  of geometric b racke t s  having t h e  boundaries 1.2,  
0 1 0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 

( ) . ( I  d i s t r i b u t i o n s  are computed using t h e s e  b racke t s  as c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a value  s t ands  f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit i n t e g e r  cons tan t .  
I n  t h i s  case ,  a value 1.OE-01 means 1 .0  X 10-I or  0 .1 ,  a va lue  1.OE 01 
means 1.0 X 10' or  10.0, a v a l u e  1.OE-02 meem 1.0 X lo-* o r  .01, a 
va lue  1.OE 02 means 1.0 X lo2 o r  100,  e t c .  

Histograms represent  percent frequency d i s t r i b u t i o n  where each X 
equa l s  one percent.  



1 . O F  0 1  X X X  

1 . 5 F  01 X X X X X X X X X X X X X  

2 . O E  01 X X X X X X X X X X X X X X X X X X X X X X X X  

P + H C F h ' l  
tcckc> C l l h  

3 . / 1  
1 5 . 1 1  
z r .  ?L.  

H 3 - 4 3  
9 4 . 8 7  
Y h .  / q  
97 .44  
Y H  .OH 

Y H . 4 0  

3.OF 01 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

? . O F  01 X X X X X X X X X X X X  

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0 .2,  
0.15, 0.1, e tc . )  of geometric brackets having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets as  c l a s s  in te rva l s .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and is 
followed by a signed or  unsigned, one- o r  twzidigit integer  constant.  
In  t h i s  case, a value 1 . O E - 0 1  means 1.0 X 10 or  0.1, a value 1.OE 0 1  
means 1.0 X 10' o r  10.0, a value 1.OE-02 meane 1.0 X o r  .01, a 
value 1.OE 02 means 1.0 X lo2 or  100, e t c .  

Ristogrems represent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent. 

A N A L Y T I C A L  
G V G C l l F S  
n 307 

0.0 



Explanation 

Semiquantitative spectrographic  analyses  by t h e  U.S. Geological 
Survey a r e  repor ted  as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2,  
0.15, 0.1. etc.) of geometric b racke t s  having the boundaries 1 .2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these  b racke t s  as c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a va lue  s t ands  f o r  decimal exponent and is 
followed by a signed or unaigned, one- o r  t w ~ ~ d i g i t  i n t e g e r  constant.  
In t h i a  case,  a va lue  1.OE-01 means 1.0 X 10 o r  0.1, a va lue  1.OE 01  
means 1 .0  X 10' or 10.0, a value 1.OE-02 means 1 .0  X o r  -01,  a 
value 1.OE 02 means 1.0 X lo2 o r  100, e t c .  

Histograms represen t  percent  frequency d i s t r i b u t i o n  where each X 
equale one percent .  



7.0f 0 1  X X X X X X X X X X X  
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3.0F 07 X X X X X X X X X X X X X X X X X X X X X X  

5.0F 0 2  X X X X  

7.0F 0 2  X X X  

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0 .7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric brackets having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26,  0.18, 0.083, e tc .  The frequency 
d i s t r ibu t fons  a r e  computed using these brackets  as class in te rva l s .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and i s  
followed by a signed or  unsigned, one- or  two-digit in teger  constant. 
I n  t h i s  case, a value 1.OE-01 means 1.0 X 10-I or  0.1, a value 1.OE 01 
meana 1.0 X lo1 or 10.0, a value I.OE-02 means 1.0 K or .OL, a 
value 1.OE 02 means 1.0 X lo2 or  100, e t c .  

Histograms represent  percent frequency d i s t r i b u t i o n  where each X 
equals one percent. 





6470 S T A T I S T I C A L  SUMMARY DATE 4 /  9/69 

A N A L Y T I C A L  
ELEMENT N L H 6 T G VALUES 

F E  PCT 
MG PCT 
C A  PCT 
T I  PCT 
MN PPM 
AG PPM 
AS PPH 
A l l  PPM 

R PPM 
BA PPM 
8E PPM 
B I  PPM 
C n  PPM 
CR PPM 
CU PPM 
L A  PPM 
MCl PPM 
NB PPM 
N I  PPM 
P B  PPM 
SR PPM 
SC PPM 
SN PPM 

m SR PPM 
o V P P M  

W PPM 
Y PPM 
Z N  PPM 
ZR PPM 

ELEMENT 
F E  P C I  
MG PCT 
CA PCT 
T I  PCT 
MN PPM 
AG PPM 
A S  PPM 
A 0  PPM 

B PPM 
BA PPM 
BE PPM 
01 PPM 
CO PPM 
CR PPM 
CII PPM 
L A  PPM 
M n  PPM 
NR PPM 
N I  PPM 
PR PPM 
S8 PPM 
SC PPM 
SN PPM 

GEOMETR I C  
MEAN ******** 

2 . 6 0 0 1 1 1  
2 . 5 3 1 2 3 7  

I t *******  

*******+ 
* * * * * *40  

GEOMETR I C  
D E V I A T I O N  ****** 

2.12 
2.16 *+**++ 

****** 
***+** 

REMARKS 
2 GREATER THAN VALUES. NO CDMPUTATIONS. 

3 1 2  SAMPLES AND 3 1 2  A N A L Y T I C A L  VALUES. 
3 1 2  SAMPLES AND 3 1 2  b N A L Y T I C A L  VALUES. 
48 GREATER THAN VALUES. NO COMPUTATIONS. 

5 GREATER THAN VALUES, NO COMPUTATIONS. 
2 9 5  NOT DETECTED, L E S S  THAN*  OR TRACE VALUES. 
3 0 6  NOT DETECTEOT L E S S  THAN, OR TRACE VhLUES.  
3 0 8  NOT DETECTED, L E S S  THAN, OR TRACE VALUES. 

1 5  NOT DETECTEOv L E S S  THAN, OR TRACE VhLUES. 
1 GREATER THAN VALUES*  NO COMPUTATIONS, 

1 5 4  NOT DETECTEDT L E S S  THAN, OR TRACE VALUES. 
3 1 0  NOT DETECTEOv L E S S  THAN, OR TRACE VALUES. 

7 NOT DETECTED, L E S S  THAN, OR TRACE VALUES. 
3 1 2  SAMPLES AND 3 1 2  A N A L Y T I C A L  VALUES. 

1 0  NOT DETECTED*  L E S S  THAN, OR TRACE VALUES. 
98 NOT DETECTED*  L E S S  THAN? OR TRACE VALUES, 

2 9 9  NOT DETECTED, L E S S  THAN? OR TRbCE VALUES. 
184  NOT DETECTED, L E S S  THAN*  OR TRbCE VhCIJES. 

3 NOT DETECTED, L E S S  T H A N t  OR TRACE VALUES, 
1 0  NOT DETECTED*  L E S S  THAN* OR TRACE VALOES. 

3 1 1  NOT DETECTED, L E S S  THAN*  OR TRACE VALUES. 
4 GREATER THAN VALUES. NO Cf lMP lJThT IONS.  

3 0 1  NOT DETECTED, L E S S  THANv OR TRACE VALUES. 

i7 REPORTEO VALUES, NO COMPUTATIONS. 
6 REPORTED VALUES. NO COMPUTATIONS. 
4 REPORTEO VALUES, GO COMPUTATIONS. 

297  REPORTEO VALUES. 

158 REPORTEO VALUES, 
2 REPORTED VACUES. NO COHPUTl iTIONS. 

3 0 5  REPORTED VALUES; 

3 0 2  REPORTED VALUES. 
214 REPORTEO VbLUES. 

1 3  REPORTED VALUES, NO COMPUTATIONS, 
1 2 8  REPORTED VALUES. 
3 0 9  REPORTED VbLUES. 
3 0 2  REPORTED VALUES. 

1 REPORTED VALUES, NO COMPUTATIONS. 

11 REPORTED VALUES. NO COMPUTATIONS. 



SR PPM 3 0 6 . 6 4 6 7 2 9  2.62 
V PPM 2 5 3 . 5 9 5 5 9 6  1 - 9 3  
W PPM O*** * *+*  +*%*+a 
Y PPM 2 5 , 9 9 3 0 5 7  1.62 
ZN PPM 1 3 . 1 2 5 7 9 3  8.20 
ZR PPM 1 7 6 . 7 2 9 5 5 3  1.88 

2 2  NOT DETECTED, L E S S  THANl OR TRACE VALLIES* 290 REPORTED V A L U E S *  
3 1 2  SAMPLES A N 0  3 1 2  A N A L Y T I C A L  VALUES. 
3 1 1  NOT DETECTED, L E S S  THAN, OR TRACE VALUES. 1 REPORTED VALUES. NO COMPUTATIONS. 

5 NOT OETECTEDt  L E S S  THAN*  OR TRACE VALUES. 307 REPORTED V A L U E S *  
278 NOT O E T E C T E O I  L E S S  THAN, OR TRACE VALI jES.  34 REPORTED VALUES. 
3 1 2  SAMPLES AND 3 1 2  A N A L Y T I C A L  VALUES, 


