
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

ANALYSES OF STREAM-SEDIMENT AND ROCK SAMPLES FROM THE SOUTHWESTERN 

AND CENTRAL PARTS OF THE EAGLE QUADRANGLE, ALASKA 

BY 

Helen L. Fos te r  

Open-file r e p o r t  

1970 

This r e p o r t  i s  preliminary 
and has not been edited or 
r e v i e w e d  for conformity w i t h  
Geological S u r v e y  standards 
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In t roduc t ion  

Ana ly t i ca l  da ta  f o r  448 stream-sediment samples and 351 rock 

samples from t h e  southwestern and c e n t r a l  parts of t h e  Eagle quadrangle,  

e a s t - c e n t r a l  Alaska, a r e  presented  i n  t h i s  r e p o r t  t oge the r  w i th  a 

s t a t i s t i c a l  t rea tment  of t h e  da t a .  The samples were c o l l e c t e d  i n  

t he  summer of 1969, and t h e  geochemical data i n  t h i s  r e p o r t  a r e  

compatible w i th  a n a l y t i c a l  data f o r  samples c o l l e c t e d  by the U.S. 

Geological Survey i n  o t h e r  p a r t s  of the  Eagle quadrangle which have 

been presented i n  previous r e p o r t s  (Fos te r  and Clark,  1969 and Clark 

and Fos t e r ,  1969, Fos t e r  and Clark,  1970).  Geochemical sampling 

has a l s o  been done under t he  auspices  of t he  Div is ion  of Mines and 

Minerals ,  S t a t e  of Alaska and the  repor ted  r e s u l t s  (Saunders, 1966, 

1967; S m i t h ,  1968; and Burand, 1968) can be used t o  supplement t he  

d a t a  presented here .  

The most comprehensive d i scuss ion  of t h e  geology of t he  Yukon- 

Tanana Upland inc luding  the  Eagle quadrangle,  i s  a r e p o r t  by J. B. 

Mert ie ,  Jr, (1937). More r ecen t  r e p o r t s  and maps by Fos t e r  (1969a, b ) ,  

Fos t e r  and Keith (1968), Fos t e r  and Clark (1970), and Clark and 

Fos t e r  (1969a, b)  inc lude  pa r t s  of Eagle quadrangle.  



Procedures and t rea tment  of d a t a  

Standard procedures were followed i n  t h e  c o l l e c t i o n  and p repa ra t i on  

of t h e  stream-sediment samples. The samples were gene ra l l y  c o l l e c t e d  

from t h e  a c t i v e  s t ream channel;  where t h i s  was n o t  p o s s i b l e ,  t he  samples 

were c o l l e c t e d  from stream d e p o s i t s  ad j acen t  t o  t he  a c t i v e  channel.  

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

analyzed f o r  30 elements by t h e  s ix - s t ep  s emiquan t i t a t i ve  spec t rog raph ic  

method and f o r  gold by t h e  atomic abso rp t ion  method. The spec t rog raph ic  

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

t o  the n e a r e s t  number i n  t he  s e r i e s  1 . 0 ,  0 . 7 ,  0 .5,  0 .3 ,  0 .2 ,  0 .15,  0 .1 ,  

e t c .  The p r e c i s i o n  of a  r epo r t ed  va lue  i s  approximately p l u s  100 

pe rcen t  o r  minus 50 percent .  Minimum l i m i t s  of de te rmina t ion  f o r  

each element a r e  g iven  on page 6, Semiquant i ta t ive  spec t rog raph ic  

ana lyses  were done by K. J. Curry; atomic abso rp t ion  ana lyses  were 

done by R. L.  Miller, A ,  L.  Meier, H, D.  King, and R ,  B.  Ts ipp .  

Af t e r  c rush ing ,  rock samples were processed and analyzed i n  the same 

manner as stream-sediment samples.  

L o c a l i t i e s  where t h e  stream-sediment samples were c o l l e c t e d  

a r e  shown on f i g u r e  1 and l o c a l i t i e s  f o r  t h e  rock samples are shown 

on f i g u r e  2 .  

The r e s u l t s  of t he  ana lyses  of t h e  stream-sediment and rock 

samples have been processed by means of a computer program known a s  

GEOSUM and a r e  presen ted  i n  t a b l e s  1 and 2 .  The GEOSUM program i s  

designed p r i m a r i l y  f o r  summarizing and t a b u l a t i n g  geochemical data-- 

e s p e c i a l l y  d a t a  from semiquan t i t a t i ve  spec t rographic  ana lyses  

(commonly r e f e r r e d  t o  a s  s ix - s t ep  spec t rog raph ic  ana lyses)  by the 

l a b o r a t o r i e s  of t h e  U . S .  Geological  Survey.  The computer ou tput  
c o n s i s t s  o f :  (a )  a l i s t i n g  of t he  a n a l y t i c a l  d a t a ,  (b)  his tograms 
and cumulat ive frequency d i s t r i b u t i o n s  f o r  a l l  e lements  on 

2 



1 I which t h e r e  i s  s u f f i c i e n t  data- , (c)  and a  s t a t i s t i c a l  sun-unary which 

inc ludes  geometric means and geometric dev ia t ions ,  

Resul t s  

Examination 05 t h e  h i s t o g r a m  of t h e  var ious  elements f o r  t h e  stream- 

sediment samples i n d i c a t e s  t h a t  most of t h e  elements f o r  which s u f f i c i e n t  

d a t a  i s  a v a i l a b l e  have a roughly log-normal d i s t r i b u t i o n .  Manganese, 

calcium, and s t ron t ium a r e  examples of this type of d i s t r i b u t i o n .  

On t h e  basis of t h e s e  his tograms and a n a l y t i c a l  r e s u l t s  from o t h e r  

p a r t s  of t h e  Eagle quadrangle (Fos t e r  and Clark ,  1969 and 1970),  anomalous 

va lues  f o r  s e v e r a l  elements of pass i b l e  economic i n t e r e s t  are suggested: 

copper (Cu) 100 o r  more pprn; l ead  (Pb) 50 o r  more ppm; n i c k e l  (Ni) 100 o r  

more ppm; chromium ( C r )  200 o r  more ppm; molybdenum (Mo) 5 o r  more ppm; 

and any r epor t ed  va lue  f o r  go ld ,  s i l v e r ,  tungs ten ,  zinc, a r s e n i c ,  t i n ,  

and bismuth i s  considered s i g n i f i c a n t .  The s e l e c t i o n  of t h e s e  concentra-  

t i o n s  as anomalous va lues  i s  s u b j e c t i v e  and i n t e r p r e t i v e  and f o r  a p p l i c a t i o n  

to any given  p a r t  of t he  s tudy  a r e a  must be  considered with regard t o  t h e  

l o c a l  geology. It must be emphasized t h a t  t h e  sampling was of a recon- 

na issance  na tu re  and t h e  geology of t h e  area i s  extremely va r i ed .  For 

Ldhe f r q u u e q  t a b l e s  and histograms for g o l d  have been omit ted b e c a u s ~  

t h e  c l a s s e s  w e d  i n  c a l c u l a t i n g  t h e s e  t a b l e s  a r e  t hose  used i n  t h e  semi- 

q u a n t i t a t i v e  spec t rographic  method and t h e  gold was analyzed by t h e  
q u a n t t t a t i v e  atomic absorp t ion  method; a l s o  gold was found i n  only 1 of 448 
stream-sediment samples. S t a t i s t i c a l  surmnaries f o r  cadmium and antimony a r e  
omit ted because no va lues  were repor ted  f o r  t hese  elements i n  t h e  stream- 
sediment samples and i n  only 3 f o r  antimony i n  the  rock samples .  S t a t i s t i c a l  
surrrmaries f o r  tungs ten  are a l s o  omit ted because t h e r e  were only 3 values and 

bismuth and a r s e n i c  a r e  omit ted f o r  stream-sediment samples because t h e r e  

were no va lues  f o r  bismuth and only 3 f o r  a r s e n i c .  



some areas the background f o r  one o r  more of t hese  me ta l s  may be consid- 

e rably  h igher  than i n  other a reas .  These value8 can only se rve  as genera l  

guides u n t i l  enough information becomes a v a i l a b l e  t o  e s t a b l i s h  l o c a l  normal 

background l i m i t s  which t ake  i n t o  account t he  l o c a l  geology. 

The rock samples which were analyzed were of many d i f f e r e n t  kinds and 

included mineral ized specimens such as those high i n  v i s i b l e  s u l f i d e s ,  

ve in  qua r t z  without  v i s i b l e  mine ra l i za t ion ,  rock from sheared and a l t e r e d  

zones, and specimens of r e p r e s e n t a t i v e  rock types ( t o  help determine back- 

ground va lues ) .  Because of  t h e  wide v a r i e t y  of geologic s i t u a t i o n s  from 

which these  rocks  came, i t  i s  no t  p r a c t i c a b l e  t o  s e t  o v e r a l l  upper l i m i t s  

f o r  background va lues .  Also, f o r  the  same reasons most of the  histograms 

and o t h e r  s t a t i s t i c a l  d a t a  should be i n t e r p r e t e d  with caut ion .  To a i d  i n  

eva lua t ion  and i n t e r p r e t a t i o n ,  t he  f i e l d  i d e n t i f i c a t i o n  of t he  rock i s  

given i n  the l a s t  column i n  t a b l e  2 .  This i s  followed by the l e t t e r  "M" o r  

"Ult. "U" i n d i c a t e s  a rock without  v i s i b l e  evidence of m i n e r a l i z a t i a n  

that was analyzed p r imar i ly  f o r  background information.  I'M" indicates a 

rock wi th  some v i s i b l e  evidence of possible minera l i za t ion .  Rocks 

designated "M" may conta in  v i s i b l e  s u l f i d e s ,  have oxidized i r o n  minera ls ,  

o r  be s t a i n e d  o r  from s t a i n e d  zones. 

Anomalous a r e a s  

The ana lyses  of stream-sediments and rocks ind ica t ed  s e v e r a l  a r e a s  

with p o s s i b l e  anomalous concent ra t ions  of meta ls ,  bu t  no l a r g e  a r e a s  

wi th  s t r o n g l y  anomalous concent ra t ions  were found. Anomalous amounts of 

molybdenum, s i l v e r  and t i n  were found i n  a s i g n i f i c a n t  number of both 

stream-sediment and rock samples i n  the v i c i n i t y  of Mount Harper,  Copper, 

l e a d ,  n i c k e l ,  and z inc  a l s o  occurred i n  anomalous amounts i n  many of these  

samples. Gold and tungsten each occurred i n  one, b u t  d i f f e r e n t  rock samples. 
i 



The bedrock of the Mount Harper a r ea  i s  p r i n c i p a l l y  g r a n i t i c ,  

probably mostly g ranod io r i t e .  I t  i n t r u d e s  gne isses  and ~ c h i s t s .  

There are many orange-brown s t a i n e d  zones i n  the g r a n i t i c  rocks and 

most of t h e  mineral ized rock samples came from these  zones. Small f i ne -  

grained f e l s i c  d ikes  and ve ins  are abundant l o c a l l y  and some con ta in  

m e t a l l i c  s u l f i d e s .  

A l a r g e  mineral ized qua r t z  vein was  found near  t he  head of S l a t e  

Creek ( l o c a l i t y  1 7 1 ,  f i g .  1) and sugges ts  that t h i s  a r e a  may be worthy 

of f u r t h e r  i n v e s t i g a t i o n .  The ve in  i s  2 to  5 f e e t  ac ros s  and was t raced  

along a  s m a l l  t r i b u t a r y  f o r  s e v e r a l  hundred f e e t .  Gold up t o  0.08 ppm, 

s i l v e r  as high as 0.7 ppm, and a r s e n i c  i n  amounts g r e a t e r  than 10,000 ppm 

were found. Tungsten and t i n  were de tec ted .  The bedrock in t h e  v i c i n i f y  

i s  g r a n i t i c ,  probably mostly g ranod io r i t e .  About one-half mile t o  the 

no r theas t  a  sample of a  f e l s i c  dike which c u t s  g r a n o d i o r i t e  contained 

1,000 ppm l ead  and 1,500 ppm z inc  ( l o c a l i t y  170, f i g ,  2 ) .  Dikes of t h i s  

kind a r e  abundant i n  the  headwaters of S l a t e  Creek and can cormnonly be  

recognized from a d i s t a n c e  because of orange-brown s t a i n e d  zones along 

them. 

I n  t h e  western headwaters of Joseph Creek, stream sediments conta in  

anomalous concent ra t ions  of s i l v e r ,  molybdenum, a r s e n i c ,  lead, z inc ,  and 

t i n ,  The bedrock i s  p r imar i ly  g r a n i t i c ,  and g r a n i t i c  rock i n t r u d e s  

s e v e r a l  k inds  of metamorphic rocks.  Nickel and chromium a l s o  occur i n  

h igher  than normal amounts i n  some of  t he  metamorphic rocks.  

Most of t he  o the r  samples conta in ing  anomalous concent ra t ions  o f  

meta ls  a r e  from f a i r l y  widely s c a t t e r e d  l o c a l i t i e s .  



Explanat ion of Tables 1 and 2 

The r e s u l t s  of t h e  ana lyses  of t h e  stream-sediment and rock samples 

are  given i n  t a b l e  1 and t a b l e  2 a s  a n a l y t i c a l  va lues  such as 7.0000 ppm, 

10.0000 pe rcen t ,  e t c . ,  o r  as q u a l i f i e d  va lues  expressed as a l e t t e r .  These 

l e t t e r  codes a r e  N = no t  de tec ted ,  L = l e s s  than  s p e c i f i e d  l i m i t  of de t ec t ion ,  

G = g r e a t e r  than  value shown, B = no data, H = i n t e r f e r e n c e ,  o r  T = t r a c e .  

Note that the r ight-most  zero digits f o r  each a n a l y t i c a l  va lue  may o r  may 

n o t  be s i g n i f i c a n t .  The s p e c i f i e d  l i m i t s  of d e t e c t i o n  are a s  fol lows:  

Spec i f i ed  l i m i t s  of d e t e c t i o n  

F E P C T  MGPCT CA PCT TI PCT MN PPM AG PPM 
(I ron)  (Magnes iwn) (Calcium) (Titanium) (Manganese) (Silver) 

0.05000 0.02000 0.05000 0.00200 10.00000 0.50000 

AS PPM AU PPM B PPM BA PPM BE PPM BI PPM 
(Arsenic) (Gold) (Boron) (Barium) (Beryllium) (Bismuth) 

I 200.00000 10.00000 10.00000 20.00000 1.00000 10.00000 

CD PPM CO PPM CR PPM CU PPM LA PPM MO PPM NB PPM 
(Cadmium) (Cobalt)  (Chromium) (Copper) (Lanthanum) (Molybdenum) (Niobium) 

20.00000 5.00000 5.00000 5.00000 20.00000 5.00000 10.00000 

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM 
(Nickel) (Lead) (Antimony) (Scandium) (Tin) (S t r o n t i m )  
5.00000 10.00000 100.00000 5.00000 10.00000 100.00000 

V PPM W PPM Y PPM ZN PPM ZR PPM 1 / 
A r  

(Vanadium) (Tungs t en )  ( Y t  t r i m )  (Zinc) (Zirconium) (Gold) 

10.00000 50.00000 10.00000 200.00000 10.00000 (By atomic 
absorp t ion)  

0.0200 
--- -- 

L I T ~ ~  last column i n  t h e  t a b l e  i s  f o r  gold by t h e  atomic abso rp t ion  method. 

A column f a r  gold i s  a l s o  given f o r  s emiquan t i t a t i ve  spec t rographic  analyses  

of go ld ,  bu t  no gold was detected by t h i s  method. 



As has been mentioned, s emiquan t i t a t i ve  spec t rographic  analyses  by 

t h e  U.S. Geological  Survey a r e  repor ted  a s  geometric midpoints (1.0,  0.7,  

0.5,  0.3, 0.2,  0.15, 0.1, e t c . )  of geometric bracke ts  having t he  boundaries 

1.2,  0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, e t c .  The frequency 

d i s t r i b u t i o n s  and histograms a r e  on logar i thmic  s c a l e s  and are computed 

using these brackets  as c l a s s  i n t e r v a l s ,  f o r  example: 

Reported va lue  (ppm) Limits  

1 .0  .83 1.2 

1.5 1.2 1.8 

2.0 1.8 2.6 

3.0 2.6 3 . 8  

5.0 3.8 5.6 

7.0 5.6 8 . 3  

10.0 8 . 3  12.0 

The s t a t i s t i c s  given below t h e  histograms are derived only from data 

values  w i t h i n  t h e  ranges o f  a n a l y t i c a l  de te rmina t ion  ( a n a l y t i c a l  v a l u e s ) ,  

and are, t h e r e f o r e ,  b iased  i f  d a t a  va lues  q u a l i f i e d  w i t h  N ,  L,  G ,  T ,  o r  H 

codes are presen t .  S t a t i s t i c a l  es t imates  t h a t  a r e  unbiased i n  t h i s  regard 

a r e  given a t  the end of t a b l e  1. The geometric mean i s  the  a n t i l o g a r i t h i m  

of  the  a r i t h m e t i c  mean of the  logs of the  analyses  and an e s t ima te  of 

" c e n t r a l  tendency", o r  a c h a r a c t e r i s t i c  va lue ,  of a frequency d i s t r i b u t i o n  

that i s  approximately symmetrical on a l o g  scale, and i s  t h e r e f o r e  u s e f u l  

f o r  c h a r a c t e r i z i n g  many geochemical d i s t r i b u t i o n s .  The geometric mean i s  

not  an e s t ima te  o f  geochemical abundance and i s  of no va lue  i n  e s t ima t ing  

reserves  o r  t o t a l  amounts of  elements p r e s e n t ,  The geometric dev ia t ion  i s  



t h e  a n t i l o g a r i t h i m  of t h e  s tandard  dev ia t ion  of t h e  logs  of t h e  ana lyses .  

See USGS P ro fe s s iona l  Paper 574-B (Miesch, 1967) f o r  f u r t h e r  d i scuss ion  

and USGS B u l l e t i n  1147E, p. 20-23 (Miesch, 1963), f o r  f u r t h e r  d i scuss ion  

and explana t ion  of  geometric mean and devia t ion .  

In the computations performed t o  produce t h e  s t a t i s t i c a l  summary a t  

t he  end of t a b l e  1, a l l  elements are ignored where one o r  more of t h e  

unqua l i f i ed  da t a  va lues  i s  l e s s  than t h e  a n a l y t i c a l  l i m i t  of d e t e c t i o n  

s p e c i f i e d  on input  o r  where any data va lues  are  q u a l i f i e d  wi th  t h e  G 

(greater than)  code. Data va lues  q u a l i f i e d  wi th  B o r  H are not used i n  

t h e  computations.  Where none of t h e  da t a  va lues  f o r  an  element are 

q u a l i f i e d ,  the mean and dev ia t ion  should be  the same as  those  given i n  t h e  

preceding s e c t i o n .  Where d a t a  a r e  q u a l i f i e d  with t h e  codes N,  L, o r  T, 

t h e  es t imates  of geometric mean and dev ia t ion  a r e  based on a  method by 

A. J. Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The a p p l i c a t i a n  of this 

method t o  geochemical problems i s  descr ibed  i n  USGS P ro fes s iona l  Paper 

574-B (Miesch, 1967). The es t imates  a r e  unbiased i n  a s t r i c t  sense  only 

where t h e  d a t a  are der ived  from a lognormal pa ren t  populat ion,  but  

experiments have shown t h a t  l a r g e  depar tures  from this requirement may no t  

greatly i n v a l i d a t e  t h e  r e s u l t s .  Acceptance and use  of t h e  e s t ima te s ,  

however, i s  the  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l ,  
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MAP 
NO >AMPLE 

3 0 0  b K B 4 2 2  
3 Q f  AK84.28 
301 A K 8 4 2 9  
3 a  h K 0 4 3 2  
3 0 ~  bK0430 
30.5 A K 8 4 3 1  
3 0 h  b K 6 4 3 3  
3 5 7  d K R 4 3 4  
3 . 5 8  AKB436 
3m llKB435 
3 r O A  A K 8 4 3 7  
3toO d K 0 5 7 B  
511 A K 8 4 3 8  
j r ~  A K 0 4 4 0  
313 b K 0 4 4 1  
3,r A K B 4 3 9  
31s A K R 4 4 2  
31s ARB443 

AK8444 
31% dKB445 

b K 8 4 4 6  
J r o  h K B 4 4 t l  
J r r  A K 6 4 4 7  
3 1 2  A K B 4 5 7  
J l J  A K B 4 5 9  
9 1 4  A K B 4 5 8  
JU- A K B 4 6 0  

~ J J L  bK8462 
327 AK0461 

- J Z ~  A K B 4 6 4  
J Z G  A K R 4 6 3  
3 3 0  6 K 0 4 6 5  
3 3 '  A K 8 4 6 6  
3 3 r  ~ ~ 8 4 6 7  
333 & K t 3 4 6 0  
3 3 Y A  IKB449 
3 3 4 8  bK0579 
33' A K B 4 S 5  
331. A K B 4 5 6  
3 1 7  h K B 4 5 4  
33% A K B 4 5 3  
331 AK8452 
5 q o  A K B 4 5  1 
341 11K0450 
Ju2 A K 8 4 8 4  
3 4K0484 
4 A K R 4 8 6  
3 G  A K R 4 8 f  
3 4 b  A K B 4 9 0  
3 - 7  b K B 4 8 9  

-- - 

TABLE I .  S T R E A M  SEO SAMPLES 

AU PPR 
0.0400L 
O.02OOt 
0. OZOOt 
0.0200L 
0.02UOL 
0.0Z00L 
0.0200L 
0.0ZOOL 
0 -  IOOOL 
0.0ZUOL 
0.0200L 
0.OZOOC 
0.02001 
0.0200L 
O.OZOOL 
0.040OL 
0.0200L 
0. OZOOL 
0.0200L 
0.0200L 
0.U200L 
0.04UOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0.  OZOOL 
0. OZOOL 
O*OZOOL 
0.02OOL 
6-OZOOL 
O.02OOL 
0.0200t 
0.0400L 
0 .  OZOOL 
0.02 OOL 
0.0200C 
0.02UOL 
0.0400L 
0 . 0 4 0 0 L  
0.0400L 
O.OZ(rOt 
O.0ZOOL 
0 . 0 4 0 0 L  
0.0200L 
0.0200C 
0. OZOOL 
0.0200L 
0.0400t 
0.0z00L 
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FHtUUENCY T A B L E  FOR C i l L U H F l  3 I C h  PCT 1 

L I M I T S  
LllhER - UPPER 

S.8E-02 - 5 , h E - 0 2  
5.6E-02 ; 5 . 3 E - 0 2  
H - 3 E - 0 2  - 1 . 2 E - 0 1  
1 . Z t - O l  - L . B E - 0 1  
1.HE-01 - 2 . 6 E - 0 1  
2.6E-01 - 3.BE-01 
3.8E-01 - 5.6E-01 
5.bE-01 - 8 . 3 E - 0 1  
8.3E-01 - 1.2E 00 
1 - 2 E  00 - 1.RE 00 
1 . H t 0 0 -  2.bE00 
Z.6E 00 - 3.BE 0 0  
3 .BE 00 - 5.6E 00 
5.6E 00 - R.3t 00 

FREQ F R E Q  P E R C t N T  
C UPI FREP 

0 U 0.0 
0 0 0.0 
0 0 u.O 
3 3 0.67 
0 3 u.0 
4 1 0 .89  

24 3 1  5-36 
1 8 7  2 1 8  4 1 . 7 4  
1 1 4  3 3 2  25 .45  
96 4 2 8  21 .41  
15 4 4 3  3.35 

3 4 4 6  0.67 
1 4 4 7  0.22 
1 4 4 8  0 . 2 2  

H I  STOGHdH F O R  CCLUMN 3 f C h  P C 1  I 

5 . O E - 0 1  X X X I X  

PERCENT 
FKEQ CUM 

0.0 
0.0 
0.0 
0.67 
0 . 6 7  
1 - 5 6  
6 . 9 2  

48.66 
7 4 . 1 1  
95.54 
98.88 
9 9 . 5 5  
99 .78  

100.00 

1.5E 00 X K X X X X X K K X X X X K X # K X X N X  

2.OE 00 X K X  

3 . O E  00 X 

M I N I M U M  = 1.50000E-01 
1 

GEOMETRIC MEAN = V. lY37OE-01 

Explanation 

Semiquant i tat ive spectrographic analyses by t h e  U.S. Geological Survey 
are  reported as geometric mTdpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geometric brackets having the boundaries 7.2, 0.83, 0.56, 0.38, 
0.26, O . i 8 ,  0.083, etc.  The frsquency d l s t r i b u t l o n s  are computed using 
these brackets as c lass In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  fo i lowed 
by a signed o r  unsigned, one- o r  two -d ig i t  in teger  constant. I n  t h i s  
case, a value I .OE-Ol means 1.0 X lo - '  o r  0. I ,  a v lue I .OE 01 means S !.OX 10' o r  10.0, a value I.OE-OZmeans 1.0X 10- or .01, a value 
1.0E 02 means 1.0 X lo2 or 100, c tc .  

Histograms represent percent frequency distribution where each X equals 
one percent. 

AKbLYTlCdL  
G VALUES 
0 4 4 8  

0 .0  





FHEOUENLY TABLE FOi( COLUMN 5 I MN PPP 1 

L I M I T S  
COMER - UPPER 

0 . 3 E 0 0 -  1 . 2 E  
1 . 2 t  01 - l . 8 t  
1.8E OL - 7 . 6 E  
2.6E 0 1  - 3 . B E  
3 . 8 E  01 - 5 . 6 E  
5 . 6 €  01 - A-3E 
B . I E  0 1  - 1.2E 
l . 2 E  02 - 1.8E 
1.8t 02 - 2.6E 
1.6E 0.2 - 3.BE 
3.BE 0 2  - 5-bE 
5.6E 0 2  - R . 3 E  
8.3E 0 2  - 1 . 2 E  
1.2E O j  - l . H E  
1 . 8 E 0 3 -  Z.bE 
2 . 6 E  0 3  - 3.8E 
3.BE 0 3  - 5.6E 

FAEO FREQ 
CUP 

0 1 0 0 
a 1 o o 
0 1 0 U 
0 1 0 0 
U I 0 0 
0 1 0 0 
U 2  0 0 
0 2  2 2 
0 2 3 5 
02 4 8  5 3  
0 2  9 5  149 
01  161 3 1 5  
03  74  389 
0 3  5 0  439 
03 4 4 4 7  
0 3  1 4 4 4  
0 3 2 4 4 6  

HIS  rOGRAM FUR CUCUMY 5 1 MN PPH I 

PERCENT 
FREQ 

0.0  
0.0 
0.0 
0.0 
U.U 
0.0  
0.0 
0 . 4 5  
0.67 

10.11 
21 .21  
3 7 . 2 8  
1 6 . 5 2  
11.16 

0 .89  
0.22 
0.45 

PERCENT 
FREE cum 

0.0  
0 .0  
0.0 
0.0 
0 -0 
0.0 
0.0 
0.45 
1 . 1 2  

1 1 . 1 3  
33.04 
7 0 . 3 1  
8 6 . 0 3  
97.99 
9 8 . 0 0  
9 9 . 1 1  
99 .55  

7 .OE 0 2  X X X X X K X X X X X X X X X X X X X K K X X X X X X X X X X X X X X X X  

1.OE 0 3  X W X X X K X X X X X X X X X X X  

1.5E 03 X X X X K X K X X X K  

Explanat ion  

Semiquant i tat lve spectrographic analyses by t he  U.S. Geological Survey 
are  reported as geometric rnidpolnts 11, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geometric brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083. etc. The frequency d l s t r i b u t l o n s  are  computed using 
these brackets as c lass  i n te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  decfrnal exponent and i s  fo l lowed 
by a signed o r  unsigned, one- o r  two-d ig i t  in teger  constant. I n  t h i s  
case, a value f .OE-Ol means 1.0 X 10-I o r  0.1, a v lue  !.OE 01 means f 1.0 X 10' o r  10.0, a value I.OE-02 means 1.0 X 10- o r  -01, a value 
l.OE 02 means 1.0 X lo2 o r  100, etc. 

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

ANALY r l C A t  
G VALUES 
2 4 4 6  

0.45  



FKEQUkNCY TdBLE FUR COL1lHN 6 ( AC PPC 1 

L I M I T S  FREQ FREU P E R C E Y T  PERCENT 
LOWER - UPPER CUM F R E 9  FREQ CUP 

> . a t - 0 1  - 5 .6E-01  4 4 0 . 8 9  0 .89 
5 - 6 E - 0 1  - 8.3E-01  3 7 0.67 1-56 
0.3E-01 - 1.2E 00 1 8 0 . 2 7  1.79 

H i  S TUGRAN FUR COLUMN b t AG PPH 1 

GEOMETRIC HEIN = b.lBSB2E-Ol 

G t n M E l H I C  O E V I A I I O N  = 1.291 39E OD 

A N A L Y T I C A L  
T G V ~ L U E S  
0 0 8 

0.0 0.0 

Explanation 

Semiquant i tat 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, 
etc. o f  g e m e t r l c  brackets havlng the boundaries 1.2, 0.83, 0.56,  0.38,  
0.26, 0.18, 0.083, e tc .  The froquency d l s t r i b u t l o n s  are computed using 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  fo l lowed 
by a sfgned o r  unsigned, one- or two -d lg l t  In teger  constant. f n  this 
case, a value I.OE-Ol means 1.0 X 10-I o r  0.1, a v lue I.OE 01 means 
1.0 X 10' o r  10.0, a va lve  1 .OE-02 means 1.0 X lo-' o r  .01, a value 
I.OE 02 means 1.0 X lo2 o r  100, etc.  

Histograms represent percent frequency distribution where each X equals 
one percent. 
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FRECUENCY TABLE FOR COLUMN I 1  BE PPW 1 

L I M I T S  
LUUEH - UPPER 

8.3E-01- 1.2E 
1 . Z t  0 0  - 1.BE 
1 . B E 0 0 -  2.6E 
2.6E 0U - 3 .BE 
3.8E 00 - 5.6E 
5.6E 00 - B . 3 E  

FREQ FHEQ 
t UH 

00 9 8  9 8  
0 0  269 367 
00 5 8  4 2 5  
0 0  11  416 
0 0 0 43b 
00 I 4 3 7  

PERCENT 
FREQ 
2 1 - 8 8  
60.04 
1 2 - 9 5  

2 46 
0.0 
0.22 

PERCENT 
FREG cum 

LL.00 
81.92 
94.87 
97 .32  
97.32 
9 7 . 5 4  

HlSlUFKbM FOR CUtUMM 11  ( RE PPM I 

MINIMUM = 1.OOOOOE 00 

CEOMErRlC MEAN = 1 . 4 5 3 0 8 E  00 
Explanatlon 

S m l q u a n t l t a t i v e  spectrographic analyses by t he  U.S. Geological Survey 
a r e  reported as geometric midpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geometric brackets havlng the  boundaries 1.2. 0.83, 0.56, 0.38, 
0.26, 0.18,  0.083, etc. The frpquency d l s t r l b u t i o n s  are  computed us lng 
these brackets as c l a s s  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  dectmal exponent and I s  fo l lowed 
by a signed o r  unsigned, one- o r  two-d ig l t  integer constant. I n  t h l s  
case, a value 1.E-01 means 1.0 X 10-I o r  0.1, a v lue  1.0E 01 means ? 1.0 X lo1 or 10.0, a value f.OE-02 means 1.0 X 10- o r  . O f ,  a value 
I,OE 02 means 1.0 X lo2 or 100, etc. 

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



CRECUtl . ICY T 4 A L t  FOR COLUMN 1 4  ( CCI PPH 1 

C I M l T S  
LLHER - UPPER 

3 . 8 E U O -  5 .bE 
5.6E OU - 8 . 3 E  
8.3i UU - I . 2 E  
1-ZE 01 - 1.0E 
1 .8t  01 - 2.6E 
2.bE 0 1  - 3.BE 
3.8E 0 1  - 5.6E 
5.6E 01 - 8.3E 
B.3E 0 1  - I . Z E  

F R E O  F R E O  PERCENT 
CUM FREU 
6 6 1 4 - 7 3  

1 2 2  12.50 
180 1 4 . 7 3  
268  11.86 
366 2 2 . 3 2  
420  11 .61  
4 2  1 0.22 
42  I 0.0 
42 3 0 - 4 5  

H I S T O G R I M  FOR C(1LUHIY 1 4  1 CO PPM 1 

5.UE 00 X X X X K X X X X X X X X X X  

3.OE 01 X X X X X X K X K X X X  

GEOHETRtC M E A N  = 1 .2h47JE 0 1  

PERCENT 
FREC) CUM 

14-73 
27.23 
4 1.96 
59.82 
82 .14  
93.75  
93 .97  
93 .97  
94.42 

Semlquant i tat ive spectrographic analyses by the  U.S. Geological Survey 
are  reported as geometric midpoints (!, 0.7, 0.5, 0 . 3 ,  0.2, 0.15, 0.1, 
etc.) o f  geometric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.t8, 0.083, etc. The frequency d l s t r l b u t l o n s  a r e  computed using 
these brackets as c lass  i n te rva l s .  

The t e t t e r  E a f t e r  a value stands for decimal exponent and i s  folIowed 
by a signed o r  unsigned, one- o r  two -d ig i t  in teger  constant. I n  t h i s  
case, a value !.OE-Of means 1.0 X 10-I o r  0.1, a v lue  1.OE 01 means B 1.0 X (0' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  . O t ,  a value 
f.OE 02  means 1.0 X lo2 o r  100, e t c .  

Histograms represent percent frequency dTs t r i bu t f on  where each X equals 
one percent. 
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FREVUENCY l A B L E  FOR COLUMN 16 t CU PPP 1 

L I M I T S  FREQ 
Ll lYEH - UPPER 

3.8E 0 0  - 5.6E 0 0  43 
S . 6 t  OD - 8.X OD 55  
e . 3 t  ou - 1 . 2 ~  0 1  119 
l.2k 01 - 1 - 8 E  O k  111 
1 . d t  0 1  - 2.6E 01 43 
2.bE 0 1  - 3.8E 01 27 
3.8E 01 - 5 - 6 E  01 2 
5.6E 01 - 8.3E 01 2 
H.3E 01 - 1.2E 02 1 

H I S I O G K A H  FOR COLUMN 16 I CU PPP 1 

5.OE 00 XXXXXXXXIX 

7.OE 00 X I X X X X X X X X X X  

PERCENT 
FAEQ 

Y.60 
12.23 
26.56 
26-12 
9.60 
6-03 
0.45 
0.45 
0.22 

2.OE 0 1  XXXXXXXXXX 

3.OE 01 XXXXXX 

PERCENT 
FREQ CUH 

9.60 
2 1 - 8 8  
48 .44  
7 4 . 5 5  
8 4 . 1 5  
90.18 
90.63 
91.07 
91 .29  

Explanation 

Semiquant i tat ive spectrographic analyses by t he  U.S. Geological Survey 
are  reported as geometric rnldpolnts ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geometric brackets having the boundarles 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e t c .  The frequency d l s t r l b u t l o n s  are  computed using 
these brackets as c lass  i n te rva l s .  

The l e t t e r  E a f t e r  a va lue  stands f o r  decimal exponent and i s  fo l lowed 
by a signed o r  unsigned, one- o r  two-d ig i t  in teger  constant. I n  t h i s  
case, a value 1 .OE-01 means 1 .O X 10-I o r  0.1, a v Iue l.0E 01 means 4 1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .01, a value 
1,OE 02 means 1.0 X lo2 o r  100, etc.  

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

I INIILYT I C A L  
G VALUES 
0 409 

0.0 



F R t O U E N C Y  T I A L E  FUR CJILUHN 17  ( LA PPC 1 

L I M I T S  F R E C  
LUhEH - UPPER 

1 .  1 - Z.b€ 01  9 5  
2.6E 0 1  - 1 . 8 E  01 1 5 8  
> . S t  01 - 5.bE 01  5 1  
5 . 6 E  01 - H . 3 E  01 19 
8 . 3 ~  01 - 1 . 2 ~  02 a 
i.2t 02 - 1.1E 0.2 19 
1.8E 0 2  - 2.6E 02 2 

F R E U  
CUM 
9 5 

253 
304 
32 3 
331 
350 
352 

PERCENT 
FREQ 
2 1 . 2 1  
35.27 
1 1 . 3 8  
4.24 
i . ? 9  
4 .2  4 
0 . 4  5 

PERCENT 
FRECl CUM 

21.21 
56.47 
67 .86  
72.10 
73-88 
18 .13  
7 8 . 5 7  

1.5E 0 2  K X X X  

Expfanat ion 

Smiquan t i t a t l ve  spectrographic analyses by the U.S. Geological  Survey 
are  reported as geometric rnldpoints I ! ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geanetr lc brackets having fhe boundarles 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed using 
these brackets as c l a s s  i n 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  fo l lowed 
by a slgned o r  unsigned, one- o r  two -d ig l t  Integer constant. I n  t h i s  
case, a value I.OE-Ol means f.0 X 10-I o r  0.1, a v IUP I.OE 01 means f 1.0 X 10' or 10.0, a va lue I.OE-02 means 1.0 X 10- o r  .01, a value 
1.OE 02 means l .0 X l o 2  or 100, etc.  

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

ANALYTtCllL 
G VALUES 
0 3 5 2  

0.0  

GEOMETRIC D E V I I T I O W  = 1.72498E 00 



FREQUENCY T A B L E  FOR COLUMN l B  I MI PPM 

c I M I  rs F R E Q  FREP PERCENT 
LOUER - UPPER CU* FAEP 

j . 8 E  00 - 5.bE 00 2 0  20 4.46 
5 . 6 t  OU - A.3E 00 b 26 1 . 3 4  
B.3E 00 - 1.2E 01 2 2 8  0 .45  
1.2E 01 - 1 .BE Oi 1 2 9  0 .22  

HISTOGUAM FOR COLUMY 18 i MO PPM 1 

PERCEHT 
FREQ cum 

4.46 
5.80 
6.25 
6.47 

Exp lanat Ion 

Semiquant l tat ive spectrographic analyses by the U.S. Geological Survey 
are reported as geometric midpoints ( I ,  0.7, 0.5, 0.3,  0.2, 0.15, 0.1, 
etc.) of geanetrlc brackets having the bwndar les  1.2, 0.83, 0.56, 0.38, 
0.26, O.IB, 0.083, etc. The frsquency d is t r !bu t !ons are  computed using 
these brackets as class In terva ls .  

The l e t t e r  E a f t e r  a value stands for declmal exponent and I s  fo l lowed 
by a slgned or unslgned, one- o r  two-d ig i t  Integer constant. I n  t h i s  
case, a value I.OE-01 means 1.0 X I@' o r  0.1, a vqlua l.OE 01 means 
1.0 X 10' o r  10.0, a value l.OE-02 means 1.0 X 10- o r  .01, a value 
1.OE 02 means 1.0 X lo2 o r  100, etc.  

Histogrwns represent percent frequency d l s t r5bu t i on  where each X equals 
one percent. 



FdECUtNCY TbBLE F O R  COLUMN 19 1 NR PPP I 

L ~ M I F S  FREQ F H f Q  PERCENT PERCENT 
L O W E R  - U P P E R  cun F R ~ O  F R E C  cum 

8.3E 00 - 1.2F 0 1  2 7 4  274 61.16 61.16 
1.2E 01 - 1 . A t  01 115 389 2 5 . 6 7  86.83 
1.8L 01 - 2 . 6 E  U 1  10 399 2 . 2 3  89.06 
2.bE 01 - 3.RE 01 2 401 0 . 4 5  8 9 . 5 1  

GEOMETRIC HEbN = 1.14892E 01 

? 
GEOMETRIC DEVIdTIUN = 1.24049E UO 

AHALYT I C b L  
G VALUES 
0 401  

0.0 

Explanation 

Sernlquantttative spectrographic analyses by the U.S. Geological Survey 
are  reported as g e a e t r l c  mldpolnts ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geometrfc brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc.  The ffsquency distributions a r e  computed using 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal e~ponen t  and I s  fo l lowed 
by a slgned o r  unsigned, one- o r  two-d ig i t  i n t q e r  constant. f n  t h i s  
case, a value 1,OE-01 means 1.0 X t0-l o r  0.1, a vqlue l.OE 01 means 
1.0 X 10' o r  10.0, a value I .OE-02 means 1.0 X 10- o r  .Of ,  a value 
1 .OE 02 means 1.0 X lo2 or 100, etc. 

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



FRECUENCY TARLE FOR COLUMN 2 0  f Nt  PP* 

L I M I T S  
LOWER - UPPER 

3 . R t  00 - 5 .6E  
5.6t  00 - 8.3E 
8 .3E  00 - I . 2 E  
l . 2 E  0 1  - L.8E 
1 . U t  01 - 2.bE 
2 . 6 ~  01 - 3 . a ~  
3.8E 01 - 5.bE 
5.6E 01 - 8.3E 
B . 3 E 0 1 -  1.2C 
L.LE 02 - I . R E  

H 1 S T O G R A H  FOR CULUMH 

FRED F R E Q  PERCENT 
CUP F R E O  

00 h 6 1.34 
0 0  5 11  1 - 1 2  
0 1  2 7  38  6.03 
01  ? O  1 0 8  15.62 
01 h7 It5 1 4 - 9 6  
01  207  3 8 2  46.21 
01 4 6  4 2 8  1 0 . 2 7  
01 1 3  4 4 1  2.90 
02 2 443 0 .45  
01  3 4 4 6  0.67 

2 0  t N I  P P Y  1 

PERCENT 
FREQ CUM 

1 - 3 4  
2-46 
8 - 4 8  

24.11 
39.06 
8 5 . 2 7  
95 .54  
98 .44  
98 -88 
99 .55  

1.OE 01 X X X X X X  

5.OE 01 X I X X I X X X X U  

7 . O E  01 X X I  

M I N I M U M  = 5.OOOOOE 00  

Explanation 

Semiquant i tat ive spectrographic analyses by the  U.S. Geological Survey 
are  reported as g e m t r i c  midpoints ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geanetrfc brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.003, etc. The frequency distributions are computed us ing 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decfmal exponent and I s  fo l lowed 
by a slgned or unsigned, one- o r  two -d ig i t  integer constant. I n  t h i s  
case, a value I.OE-01 means 1.0 X 1 0 - I  o r  0. I ,  a v lue  I.OE 01 means P 
1 . 0 X  lo1 or 10.0, a value 1.OE-02means 1 . 0 X  10- or -01, a v a l u e  
I .OE 02 means 1.0 X 102 o r  100, etc. 

Histograms represent percent frequency distribution where each X equals 
one percent. 
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FREQUENCY IdOLt FOR COLUMN 2 5  I SH PPP 1 

L I H l T S  
LOWER - UPPEH 

H . 3 t  01 - 1.2E 
1 . 2 E 0 2 -  1 .8E 
1 . R t  02 - Z.bE 
2 . b E  0 2  - 3 .8E  
3 . a t  02 - 5.6E 
5 . b t  02 - 8.3E 

FREP FREO PERCEYr 
GUN f REP 

02 55 5 5  12 .28  
02 1 7 3  2 2 0  J8 .62  
02 140 366 31.25 
0 2  55  4 2 3  I Z . Z @  
0 2  2 4 2 5  0 . 4 5  
02 3 428 O.b? 

PERCENT 
FREO CUM 

1Z .28  
50.89 
0 2 -  14  
94.42 
94 .87  
95.54 

H I S T O G R A M  FOR COLUMN 2 5  1 SR PPR 1 

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

M A X I M U M  = 7 . 0 0 0 0 0 E  02 

G E O P E T R I C  M E A N  = 1.73827E 0 2  

Exp tanat Ion 

Semiquant l tat ive spectrographlc analyses by the U.S. Geological Survey 
are  reported as geometric midpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geanetr tc brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc.  The frequency d l s t r f b u t I o n s  are  computed uslng 
these brackets as c l ass  i n 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  fo l lowed 
by a signed or unsigned, one- o r  two -d ig i t  In teger  constant. I n  t h i s  
case, a value I.OE-01 means 1.0 X IV '  o r  0.1,  a v lue 1.OE 01 means S 1.0 X to1 o r  10.0, a vafue 1.OE-02 means 1.0 X 1 0 -  or .01, a value 
I.OE 02 means 1.0 X lo2 o r  100, etc.  

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

ANALY T ICdL 
B T G VALUES 
0 0 0 4 2 0  

0 .0  0.0 
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FHECUENCY T l B t E  FUR CiJLIJMN 20 (: Y PPY I 

L I H l r s  
LOkER - UPPER 

6 . 3 t  0 0  - L.2E 
1 . 2 E O l -  1 - 8 E  
l . 8 E  0 1  - 2 .6E  
2 .6E  01  - 3.6E 
3.8€ 01 - 5.6E 
5.6E 0 1  - 8 . T E  
8.3E O I  - 1.2E 
1.2E 02 - l a g €  
i . 6 t  02 - 2 . 6 6  

FREO FREQ PERCENT 
CUM F R E Q  

01 14 14  3.12 
01 I b 5  179 36.83 
0 1  1 4 2  3 2 1  3 1 . 7 0  
01  I 0 2  4 2 3  2Z.II 
01 2 0  4 4 3  4 . 4 6  
0 1 3 4 4 6  0 . 6 7  
0 2  1 4 4 7  0 . 2 2  
0 2  0 4 4 7  v.0 
02 I 4 4 8  0 . 2 2  

t t lSTOGRbH FOR COLUMN ZU I Y PPM 1 

PERCENT 
FREU CUM 

3 -  1 2  
39.96 
71.65 
9 4  - 4 2  
9 8 . 6 8  
Y9.55  
99.78  
99.78 

100.00 

3.OE 0 1  XXXXKXXXXXXXXXXXXXXXXXX 

5.OE 01 XKXX 

G E O M E T R I C  MEAN = 2 . 0 4 5 6 1 E  01 

Explanation 

Semiquant i tat ive spectrographic anafyses by the U.S. Geological Survey 
are  reported as geometric midpoints (I, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc. o f  gecmetric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e t c .  The frsquency d i s t r l b u t l o n s  are  computed uslng 
these brackets as c l ass  I n 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  fo l lowed 
by a signed o r  unsigned, one- o r  two-d ig i t  integer constant. In t h i s  
case, a value 1 .OE-01 means 1.0 X 10- I  o r  0.1,  a v lue 1.OE 01 means 3 1.0 X 10' o r  10.0, a value I.OE-02 means 1.0 X 10- o r  .01, a value 
1.OE 02 means 1.0 X to2  o r  100,  etc. 

Histograms represent percent frequency distribution where each X equals 
one percent. 

GEOMETRIC D E V I A T I O N  1 . 4 7 0 2 1 E  00 



L I M I T S  FREQ F R E Q  PERCENr PEHCENT 
LUUEH - IIPPER cum F R E Q  F R E Q  CUM 

L . B E  02  - 2.6E 02  4 4 0 . 6 9  0.89 
L . b € 0 2 -  3.8EO2 2 6 0 . 4 5  1 . 3 4  

Explanation 

Semiquant l tat ive spectrographic analyses by the  U.S. Geological  Survey 
are  reported as geometric midpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geanetr ic brackets having the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc.  The frequency d l s t r i b u i l o n s  are  computed using 
these brackets as c lass  In terva ls .  

H I S T U G R A M F O R C U L U M N  2 9  ( L N P P M  1 

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and I s  fo l lowed 
by a signed or unslgned, one- o r  two-d ig l f  Integer constant. I n  t h i s  

bFlhLYT l C A L  case, a value 1.OE-01 means 1.0 X 10-I o r  0.1, a vqlue  I .OE Ol means 
G V ~ L U E S  1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .01, a va lue 
0 b 1.OE 02 means 1.0 X lo2 o r  100, etc. 

0.0 
Histograms represent percent frequency distribution where each X equals 
one percent. M A X I M U M  = 3.00000E 02 

M I N I M U M  = 2.00000E 02 

GEOMETRIC MEAN = 2.26942E 02 

GEOMETRIC O t V I A T I O t 4  = 1.2321VE 00 



FREPVEXCY TdALE FOR COLtIHN 30 ( Z R  PPlu 1 

L I M I f S  FREQ FREQ PERCENT 
LUUER - UPPER CUP FREQ 

8 .3F  0 0 -  1 - 2 E 0 1  0 0 0.0 
1 . Z t  01 - I.BE 01 0 D U.0 
l . 8 E  01 - 2.6E U l  1 1 0.22  
2 . 6 E  01 - 3.RE 0 1  1 2 0.22 
3 .8E  0 1  - 5 - 6 E  0 1  7 9 1.56 
5 . b t  UL - 8.3E 0 1  70 79 15-62 
B.3E 01 - 1 . 2 E  02  92 171 20 .54  
1.ZE 02 - 1.8E 02 100 271 22.32 
1.8E 02 - 2 - b E  0 2  6 8  3 3 9  15.13 
2.6E 02 - 3.0E 02 9 0  429 20.09 
5.8E 02 - 5.6E 0 2  I 2  441 2 . 6 8  
5.6E 02 - 8.3E 02 5 446 1.12 
8.3E02- 1 . 2 E 0 3  2 448 0-45 

PERCENT 
FREU cun 

0 -0  
0.0 
0.22 
0.45 
2 - 0 1  

17.63 
38.17 
40.49 
75 .67  
95.76 
9 0 . 4 4  
99.55 

100.00 

Smiquan t l t a t i ve  spectrographic analyses by the U.S. Geological  Survey 
are  reported as geometric midpoints ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  gecinetrlc brackets havtng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distributions a r e  computed using 
these brackets as cfass In terva ls ,  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and I s  fo l lowed 
by a stgned o r  unsigned, one- o r  two-dlglt Integer constant. In t h i s  
case, a value t .OE-01 means 1.0 X I@' o r  0.1, a vglue 1.OE O f  means 
1.0 X 10' o r  10.0, a value 1.OE-02rneans 1.0 X 10- o r  .Of, a value 
l .OE  02 means 1.0 X 10' o r  100, etc. 

Histograms represent percent frequency d l s t r l b u t l o n  where each X equals 
one percent. HISTUGRAM FUR CULUHk 3 0  ( 24 PPR I 

1.OE 0 2  I X X X X X X X X X X X X X X K K X X X K  

3.OE 0 2  I K X X I X X K I X I X X X X X X X X X  

5.OE 02 X X K  

M A X I M U M  = 1.00000E 03  
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ROCK Sd 
M A P  
N O  SAMPLE 

> r  4KA791 
1, AK0821 
? & A  AK0762 
3 8 ~  AKB763 
3ec hKB764 
594  hKR765 
3 9 8  A K 8 7 6 6  
40 AKB7b7 
4 AK8768 

bKB769 
418 bKB770 
92c AK877L 
4 2 ~  AKB772 
112s AUB773 
QZF AKR774 
43,4 AKt1775 
' l ~ o  AKR776 
43c AKtlTTT 
4y4 aKB778 
u413 AK0779 
vvc bK0780 
4 4 ~  AKB78l 
44g AKB782 

AKB822 
AKB784 

97 AK8783 
&A AK0785 
b~ AK0786 
494 dKB729 
490 AKB130 
554 AK8731 
FOB aKB732 
514 Mi8733 
379 4KBT34 
5rc AK0735 
!TI6 hK0736 
j r  A K B 7 3 8  
53 A110737 
5 4  hKB739 
55 AK8740 
5 b  hKB741 
5) hK075L 
51 AK8752 
5 9  AKR755 
6 6 8  AKB753 

AKB754 
41 hKB756 
LZ AKR878 
L 3  AK689L 
LY RUB802 

PB PPH 
30.0000 
50.0000 
10.0000 
15.00U0 
1s. 0000 
20.0000 
20.0000 
10,0000 
15.0000 
15 .OOOO 
L0.00001 
15.0000 
l0.0000L 
30.0000 
30. OOUO 
30.0000 
10.0000 
L5.0000 
15.0000 
50.0000 
20.0000 
70.0000 
10.0000 
50.0000 
10.0000 
10,0000 
15.0000 
10.0000C 
20.0000 
20.0000 
10.00UON 
10,0000M 
10.0000t 
10.0000N 
15.0000 
10. OOOOL 
30.0000 
15.0000 
30.0000 
15.0000 
15.0000 
30.0000 
30.0000 
10.0000N 
30.0000 
10.u0001 
10.0000L 
20.0000 
70.0000 
10.00DO~ 

SB PPH 
100.0000N 
t 00.0000N 
100.0000M 
10U.OOOON 
100. 0000N 
100.0000N 
100.0000N 
100. OOOON 
100.0000N 
100.0000N 
100.0000M 
IOO.OOOON 
100.0000N 
100.0000N 
1 0 0 ~ 0 0 0 0 Y  
100.0000N 
too. 0000N 
100.0000N 
100. OOOON 
100.0000N 
100. OOOOM 
100- 0000N 
100.0000N 
100.0000N 
100.0000N 
100. OOOOY 
100. OOOON 
t00*0000N ' 
100.0000N 
100.0000N 
1OO.OOOON 
lOOIOOOON 
100.0000N 
100.0000M 
100.0000N 
LOO.OOOON 
100.0000N 
1OO~OOOON 
100.0000N 
100.0000N 
100.0000t4 
100. 0000n  
100.0000N 
100.0000N 
100.0000N 
~00 .0000N 
100.0000N 
1 0 0 . 0 0 0 0 ~  
100. OOOON 
100.0000N 

S t  PPH 
7.0000 

15.0000 
15.0000 

5. UOOOL 
5.0000N 
5.0000N 
5. 00001 
7.0000 
5.0000N 

15.0000 
15.0000 

5.0000N 
5.0000N 
7.0000 
5. OOOOL 
5. OOOOL 
5.0000 
5.0000 

10.0000 
10.0000 

4.0000 
5. OOOOL 
5.0000 L 

15.0000 
4.0000 
5.0000N 
5.0000N 
5.0000N 
f .0000 

15.0000 
15.0000 

5.0000 
15.0000 
L 5.0000 
20.0000 
20.0000 
15.0000 
15.0000 

7.0000 
5. OOOOL 

20.0000 
7.0000 
5.0000 

30.0000 
15.0000 
20.0000 
15.0000 
15.0000 

5.0000 
30.0000 

SN PPH 
10.0000N 
30.0000 
10.0000N 
l0.0000P4 
10.0000PI 
10.0000N 
10. OOOON 
10.0000N 
10.0000N 
10.0000N 
lO.OOOON 
1O.OOOON 
10,0000N 
10.0000M 
L0.0000N 
~0 .0000L  
10.0000N 
10. OOOON 
10.0000 
10.0000 
i0.0000N 
15.0000 
10. OOOOM 
10.0000N 
10.0000N 
10.0000L 
LO.OOOON 
10. OUOOM 
L0.0000N 
10.0000t 
10,0000 
10. OOOOL 
20,0000 
10.0000N 
70.0000 
30.0000 
30,0000 
10.0000N 
L0.0000N 
IO.OOOON 
l0.0000l.1 
10.0000N 
i 0 * 0 0 0 0 N  
10,0000M 
10.0000L 
10.0000W 
30.0000 
50.0000 
10.0000N 
10.0000N 

SR PPR 
100I0000H 
200 .oooo 
150.0000 
100.0000N 
100.0000N 
100.0000N 
1 0 0 ~ 0 0 0 0 1  
I00.0000C 
100.0000N 
150.0000 
100 .oooo 
LOO.OOOON 
100.0000L 
150.0000 
100.0000t 
100.0000 
100.0000 
100  .oooo 
150.0000 
150.0000 
~00.0000L 
150.0000 
100.0000N 
100.0000L 
150.0000 
100 .0000~  
100.0000C 
100.00001 
300.0000 
200.0000 
150.0000 
lOOIOOOON 
300.0000 
~00 .0000N 
300 .OOOO 
150.0000 
300.0000 
2OOIOOOO 
150-0000 
150.0000 
300.0000 
200  .oooo 
2 0 0 ~ 0 0 0 0  
L00.0000L 
200.0000 
200.0000 
150.0000 

1000.0000 
1 5 0 ~ 0 0 0 0  
300.0000 

V PPW 
15.0000 
10.0000 
15 -0000 
15.0000 
15.0000 
i5.0000 
L5.0000 
15-0000 
15.0000 

100.0000 
70.0000 
i 5.0000 
is .  0000 
30.0000 
15.0000 
15.0000 
3 0 ~ 0 0 0 0  
15,0000 
50.0000 
70.0000 
15.0000 

100.0000 
1s .oooo 

l5O100O0 
15.0000 
15,0000 
15.0000 
15,0000 
30,0000 

100.0000 
50.0000 
10.0000 

150.0000 
100.0000 
7 0  .OOOO 

150.0000 
150.0000 
100.0000 

30.0000 
15 .OOOO 

200.0000 
50.0000 
30,0000 

150.0000 
70.0000 

150.0000 
100.0000 

70.0000 
15.0000 

300.0000 

n Ppn 
50.0000N 
50.0000N 
50.0000N 
50,0000N 
50,0000M 
50.0000N 
50.0000N 
50.0000F1 
50.0000N 
50.0000N 
50,0000N 
50.0000N 
50,0000N 
50.0000N 
50.0000N 
50,0000N 
50.0000N 
50.0000FI 
50.0000N 
50.000ON 
50.0000N 
so. OOOON 
50.00001 
50-0000N 
S0,OOOON 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.00001Y 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000M 
50.0000N 
50.0000N 
50.0000N 
50,0000N 
50.0000N 
50. OOOON 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50.0000N 
50,0000H 

Y PPM 
30.0000 
50.0000 
s0.0000 
10.0000 
10.0000 
10.0000 
10.0000 
20.0000 
15.0000 
L5.0000 
10, 0000 
10.0000 
20.0000 
15.0000 
15.0000 
20.0000 
10.0000 
20- 0000 
15.0000 
15.0000 
20.0000 
20.0000 
15.0000 
15.0000 
20.0000 

100.0000 
10.0000L 
10.0000 
15.0000 
30.0000 
15.0000 
15.0000 
70.0000 
50. 0000 
30.0000 
50.0000 
50.0000 15.0000 

10.0000 
tO.OOOO 
20.0000 
20.0000 
10.0000 
i 5.0000 
2 0 ~ 0 0 0 0  
15-0000 
30.0000 
30-0000 
20.0000 
10. 0000 

ZN PPM 
200.0000N 
200.0000N 
200.0000N 
200.0000N 
200.0000w 
200,0000N 
200.aoOON 
200.0000N 
200.0000N 
200.0000M 
200.0000N 
200.0000N 
200.0000N 
200.0000N 
200.0000N 
200.0000N 
200.0000M 
200.0000N 
2 00.0000 N 
200.0000N 
2 0 0 ~ 0 0 0 0 N  
200. OOOOL 
200,0000N 
200,0000L 
2 00.0000N 
200.0000N 
200.0000N 
200,0000H 
200,OOOON 
200.0000N 
200.0000N 
200.0000N 

1500.0000 
200.0000N 
200, OOOOL 
500.0000 
200.0000 L 
200.0000W 
200.0000 N 
200. OOOOFI 
200. OOOOL 
200.0000N 
200,0000 N 
200.0000PI 
zoo.oaaoN 
200.0000N 
200.0000H 
200. OOOOL 
200, 0000N 
200.0000N 

ZR PPH 
70.0000 

150.0000 
300.0000 

50.0000 
50.0000 

100.0000 
50.0000 

150.0000 
50.0000 

300.0000 
100*0000 

30,0000 
70,0000 
70.0000 
70.0000 
70.0000 
50,0000 
so. 0000 
70.0000 

200-  0000 
70.0000 

190.0000 
20.0000 

300.0000 
70 -0000 
70.0000 
10.0000 
20.0000 

150.0000 
300,0000 
150.0000 
150.0000 
300.0000 
300.0000 
300.0000 
300.0000 
150.0000 

70.0000 
70 .OOOO 
70,0000 
70.0000 

L00.0000 
tOO.OOOO 
100.0000 
100*0000 

70,0000 
300.0000 
i 50.0000 

70,0000 
50,0000 



TABLE 2. ROCK SRHPLES 

4U PPH 
0. OZOOL 
0.0200L 
0 .  OZOOL 
0. OZOOC. 
0.0200L 
0.0200L 
0.0200i 
0.0200L 
0. OZOOL 
0. OZOOL 
0.0200L 
0.02001 
0.0200L 
OIO2OOt 
0.0200L 
0.0200L 
0.0200L 
O.0200L 
0.02001 
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0*0200L 
0.0200L 
O.02OOL 
0. OZOOL 
0.0200L 
0.02001 
0.020OL 
0.0200L 
0.02 OOL 
0.0200L 
O.OZOOL 
0-020OL 
0.0200L 
0.OZtlOL 
0.0200C 
0.0800 
0. OZOOF 
0.  OZOOL 
0.02001 
0. OZOOL 
0.0200L 
0. OZOOL 
0.OZOOt 
0.0200L 
0.0200L 
O.OZO0L 
0. 02001 

ROCK NAME 
B i o t i t e  g ranod io r i t e  
Granod i o r l t e  
Granod lo r l t e I? )  
F e l s i t e  
Ve l n quartz 
B i o t l t e  g ranod io r l t e  
Fe l s i c  d i ke  rock 
Grani te gneiss 
F e l s i t e  
Granod ior i te  
Gne i ss 
F e l s i c  d ike  rock 
Fe l s l c  d i ke  rock  
Granod ior l te  
F e l s t t e  
Rhyol I t e  
Granodiorf t e  
F e l s l t e  
Granod ior i te  
Granod ior l te  
Rhyo l I t e  
Granod i o r  i t e  
Rhyol l t e  
Metamorphic rock 
Gnel ss 
Granodiorl t e  
Granodiorl t e  
Granod l o r  l t e  
Granodiorl t e  
Granod l o r  i t e  
G r a n i t i c  d ike  rock 
Gran l t i c  d l  ke rock 
Maf I c  rock 
Quartzite 
Dlke rock 
Maf lc d ike rock 
Dike rock 
GranodJor i t e  
Granod l o r  l t e  
Granod l o r  1 t e  
Hornblende d f o r i t e  
Granod t o r l t e  
G r a n l t i c  rock 
Schlst  
Granod ior l te  
Granodlor!te 
Di ke rock 
Marble 
G r a n l t l c  rock 
Metadlor i  te 
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M A P  
rro S I M P L E  

A K B 0 O l  
A K B 7 9 9  

LLI A K B 8 0 0  
L? b K B 7 9 B  
Lp AKBT97  
4 4  AKBT96  
76 AK 8 7 9 5  
7 AK 8  i 9 4  
?.?A A K B 7 9 2  
7 z ~  A K 0 7 9 3  
73 AKBBTT 
7 9  b K B B 7 l  
154 AKBB72 
?so A K B 8 7 3  
7 s ~  AKBBT4 
I 5 D  bKBBT5  
7 9 , ~  A K B 8 7 6  
76 AKB892  
77 A K 0 0 7 9  
>y b K B B 2 7  
I f  AKB862 
Fa b K B 0 2 3  
PIA AKBB24  
QtG b K B 8 2 5  
Pz AKBBZ6 
93  b K B 8 4 7  
P? b K B 8 4 6  

i; t 5 ~  b K B 8 4 8  
S R  b K B 8 4 9  
eb AKBBSO 
'd? A K B 6 3 9  
I$ A K B 8 4 5  
Cs A K B 0 4 4  
f8 b K B 0 4 3  
4 4 K B 8 4 2  
4 1  A K B 8 5 8  
qJ* A K B 8 5 9  
9J8 A K B 8 6 0  
+'/ AK8861 
$5 8 K B 8 4 1  
Cb b K B 8 5 7  
q7 b K B 8 4 0  
qSA A K B 8 3 8  
4pB A R B 8 3 9  

A K B 8 3 7  
/do b K B 8 S b  
!dl h K B 8 5 5  
l o l  I K 8 8 5 4  
la3 h K B 6 4 0  
/OVA 4KB851 

I U  PPM 
0.0Z00L 
0.0200L 
0.0Z00L 
0.0Z00L 
0.02 OOC 
O.OZOOt 
0.OZOOL 
0.0200L 
o.ozoOC 
0.0200L 
0. 0200L 
0.020OL 
O.OzOOC 
0.OZOOL 
0.0200L 
0.02OOL 
o.ozooL 
0.0200L 
O.02OOt 
0.0200L 
0.02 OOL 
O.02OOt 
0.0200L 
0.0Z00L 
0.02 OOL 
O.02OOL 
0.0200L 
0.0200L 
O.02OOL 
0. OZOOL 
0.020OL 
0. OZOOC 
0.OZOOL 
0.OZOOL 
0.0Z00L 
0.02 00L 
0.02001 
0. OZOOL 
0.0200L 
0.02OOL 
0.0Z00L 
0.02001 
0. OZOOL 
0.02OOL 
0*0200L 
0. OZOOL 
0. OZOOL 
0.0200L 
0.02001 
0. OZOOL 

TABLE 2. ROCK SAMPLES 

ROCK NAME 
' Metad lo r i t e  

M e t a d f o r l t e I ? l  
Metaandesfte(?) 
Andes l t i c (? )  d l k e  rock 
Gabbro 
Quar t z i t e  
A l te red g r a n l t i c t ? )  rock 
Andesi t e ( ? )  a l t e red  
Metaandesite(7) 
Metamorphic rock 
F e l s i c  d ike  rock 
Q u a r t z I t i c  rock 
Quartz1 t e  
Metagabbro(7) 
Metagabbro(?) 
Quartz l t e  
gua r t z i  t e  
U l tramaf I c d I ke rock 
Vel n quartz 
Dtke rock 
Schist  
Dfke rock  
Vein quartz 
Quartz l t e  
Sch 1st  
Granodiori t e ( ? )  
Granod lo r i t e ( l )  
Garnet sch 1st  
Quartz 
Amphibol I t e ( ? )  
Gran l t e  
Quartz monzonlte 
Amphlbol l t e  
Greenstone d l  ke rock 
Vein quartz 
B l o t l t e  gaelss 
Vein quartz 
Hornfels 
Granod lor l te  
Hornfelsed s c h i s t  
Quartz ve l n 
G r a n { t l c  rock 
G r a n i t i c  rock 
Maf i c  drke 
Maf i c  rock 
GranitTc rock 
Fragments I vo l can l c rock 
G r a n i t i c  rock 
D l o r l t e ( ?  
Fragmental volcanic rock 
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5': SAMPLE 
146 B AKBBBb 
1 4 ) ~  LKB093 
14)D bKBB94 
1 4 ~ ~  bKB863 
1488 bKB884 
)cjq AKB882 
Is0 AK6828 
1st AK0880 
15.2 LLKBBBl 
f s j ~  AKB916 
l s j ~  AKBPI? 
f i r  4KB677 
1s-5 AKB9ltl 
15-k AKB9L5 
1x7 bKB919 
Is6 kKB676 
6 4  AK8666 
/LO AK8668 

AK8b67 
t L 2  AKBbb5 
163 AKB913 
/by AKBPl2 
IL5 AKB9 1 t 
ILL AKB675 
k ?  dKBbb9 
/ c f j  AKB097 

r u l i Q  A K B 6 6 4  
O 1 7 6 ~  11KB904 

174B AKe905 
/76C AKR906 
f 7 ) A  AK8907 
1718 AKBPOB 
I ? f c  AKB909 
/ 7 1 ~  AKB91O 
(7re 4K8958 
! > I F  hKB959 
172 AK5903 
175 AK6902 
I>4 bKR899 
/?FA AK8900 
17s~ AKR901 
) ? b  AKB893 
177 bKB674 
08 aKB672 
/7$ AKBb73 
l$O &KBbTl 
/ e l  dKBb70 
Igz hKB6T8 
I83 hU8679 
184. AKtlb0O 

AU PPH 
0.0200L 
0.02 00L 
0.0200L 
0. OZOOL 
0.0200L 
0. OZOOL 
0.0200L 
0.OZOOL 
0.02OOL 
O.02OOt 
0.0Z00L 
0.0200L 
0.0t00L 
0. OZOOL 
0I0Z00L . 
O.OzOOL 
0. OZOOL 
O.02OOt 
0.0200L 
0.0200C 
0.0200L 
0. OZOOL 
0.0200L 
0.02OOL 
0.0200L 
0.0200L 
0*0200L 
0.0200L 
0.0200L 
0.OZOOL 
0.0200L 
O.OBO0 
0.0400 
0. OZOOL 
0.0200L 
0.0200L 
D.02OOL 
0.0200L 
O.02OOL 
0.0200L 
0.0200L 
0.0200L 
0.0200L 
0. OZOOL 
0.0200L 
O.OZOOt 
0.0200L 
0.02001 
O.02OOt 
0.0200L 

TABLE 2. ROCK ShMPLES 

ROCK NAMES 
Ultramaf I c  d lke  rock 
Ul tramaf l c  rock 
U l  tramaf i c  rock 
Ultramaf i c  rock 
Ultramaf I c  rock 
Quartz 
Greenstone 
Q u a r t z l t l c  sch i s t  
Quartz sch ts t  
Q u a r t z l i e  
Quartz l t e  
Q u a r t z i t e  
Maf i c  d ike  rock 
Quartz m n z o n i t e  
Quartz b l o t l t e  sch l s t  
Dlke rock 
Quartz sch 1st  
Metaigneous rock 
Andes l t i c (7)  d l ke  rock 
Quartz s c h l s t  
Granodlor l  t e  
G r a n l t f c  rock  
G r a n i t i c  rock  
Maf i c  d ike  rock 
BTo t l t e  granf t i c  rock 
Marble 
Quartz s c h i s t  
F e l s i c  d ike  rock 
Fe l s i c  d lke  rock 
Fe l s i c  d lke  rock 
Vein mater ia l  
Veln mater ia l  
Veln mater ia l  
Veln mater ia l  
Gouge from ve l n  
Gouge from ve in  
F e l s l c  d lke  rock 
O i o r l t e  
Dlke rock 
Andes l te 
Andes i t e  
S t l l c i c  i n t r u s i v e  rock 
B i o t i t e  hornblende granod lor l te  
B i o t l t e  hornblende granod lor l te  
F e l s l c  vo lcan lc  rock 
D i o r i t e  
Quartz ve ln  
D i o r l t e  
D lo r  l t e  
Arnphlbol l i e  
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H A P  
No SAMPLE 

2 7 3  A K B 6 1 3  
2 7 4  AKObl4 
Z?SA ARB983 
2 7 5 %  bKB984 
2>6 AKB991 
2 3 7  h K B 9 8 9  
2>e AKB988 
277 hKB990 
280 AKB987 
28, AKfJ985 
Z $ L  h K B 9 8 6  

BE PPM 
1 . OOOOL 
1.0000N 
3.0000 
1 .0000 
1.5000 
1.5000 
7.0000 
1.0000 
1.5000 
1.5000 
L-5000 

01 PPH 
10.0000N 
LO-OOOON 
L 0. OOOON 
10.0000N 
L 0. OOOON 
10.0000M 
t0.0000H 
10-OOOON 
10.0000N 
10.0000M 
10. OOOON 

TRBLE 2. ROCK SAW 

CD PPH 
20.0000N 
20.0000N 
20.0000N 
20.0000N 
20-0000N 
20.0000N 
20.0000N 
20.0000N 
20.00001 
20-00001Y 
20.0000N 

CO PPH 
50.0000 

5.0000N 
5. OOOOH 
5.00OOL 

fO.OOOO 
50.0000 
20.0000 
50.0000 
50.0000 

5.0000H 
5. OOOOL 

CR PPM 
200.0000 

5.0000N 
70.0000 
30.0000 

150.0000 
300.0000 

50.0000 
20 0.0000 

30  .OOOO 
5 .OOOOL 

70.0000 

CU PPM 
200.0000 

5.0000 
15.0000 
15.0000 
2 0  .oooo 
1 5  .OOOO 
30.0000 
70.0000 
30.0000 

S.0000L 
20.0000 

LA PPM 
30.0000 
20.0000M 
20.0000H 
20*0000L 
30.0000 

100.0000 
T0.0000 
30.0000 
50.0000 
70-  0000  
20.0000L 

ma ppn 
5. OOOOH 
5.00001 
5.0000H 
5.0000N 
5. OOOOL 
5.0000L 

15.0000 
5.0OOOL 
5.OOOOL 
5- 0 0 0 0 1  
5.0000N 

W I  PPH 
100.0000 

5.0000 
5.0000 

20.0000 
50.0000 
70.0000 
30-0000 
50.0000 
30.0000 

5.0000 
30.0000 
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FREQUENCY ThBLE FOR COLUMN 2 1 HG P C 1  1 

t l n l r s  
LOWER - UPPER 

1 .BE-02 - 2 . M - 0 2  
2.bE-02 - 3.8E-02 
3.8E-02 - 5.6E-02 
5.bE-02 - 8.3E-02 
8 . 3 E - 0 2 -  1.2E-OL 
1 - 2 E - 0 1  - 1.BE-Ol 
1.BE-Ol - 2.6E-01 
2.6E-01 - 3.8E-01 
3 - B E - 0 1 -  5.6E-01 
5 . b E - 0 1 -  8 .3E-01 
8 . 3 E - 0 1 -  l . Z E 0 0  
1.ZE 0 0  - 1.8E 00 
1 . 8 E 0 0 -  2 . 6 E 0 0  
2 . b E 0 0 -  3 . 8 E 0 0  
3.8E 0 0  - 5.6E 00 
5 . 6 E 0 0 -  8.3E 0 0  
8.3E Od - 1.2E 01 

FREQ FREP PERCENT 
C UH FREQ 

B B 2.22 
9 17  2 - 4 9  
8 2 5  2 - 2 2  

16 41 4 .43  
1 48 1.94 
1 5 5  1.94 

1 4  6 9  3.88 
19 88 5 - 2 6  
31 1 1 9  8.59 
58  177 16.07 
30 2 0 7  8.31 
3 2  239 8.86 
11 2 5 6  4 - 7 1  
39 295 1 0 - 8 0  
23 3 1 8  6.37 
30 348 8-31 

5 353 1.39 

H I S T O G R A M  FOR COLUMN 2 ! MG P C I  1 

7.OE-02 X K X X  

5.OE-01 X K X X X X I X K  

7.OE-01 X X I X X X K K K X X X X K X X  

1-OE 00 X X X X X X K X  

2 - O E  0 0  X K X K X  

3-OE 00 X X X X X X X X K X X  

5.OE 00 X X X X K X  

7.OE 00 K X X X X K X X  

PERCENT 
FAEQ cun 

2.22 
4.71 
6.93 

1 1 - 3 6  
13.30 
15.24 
19.11 
2 4 - 3 8  
3 2  -96 
49.03 
57.34 
6 6 - 2 0  
70 .91  
81.72 
8 8 - 0 9  
9 6 - 4 0  
9 7 - 1 8  

Exp lanat lon  

Semlquant l tat lve spectrographic analyses by t he  U.S. Geological Survey 
are  reported as g e m e t r l c  rntdpotnts ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geanetr lc brackets havlng the  boundaries 1.2, 0.83, 0;56,  0.38, 
0.26, 0.18, 0.083, e t c .  The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c lass  I n 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  fo l lowed 
by a slgned o r  unslgned, one- o r  two-d lg l t  fnteger constant. I n  t h l s  
case, a vatue 1.OE-01 means 1.0 X lbl o r  0.1, a v lue t .OE 01 means 9 1.0 X lo1 or 10.0, a value I.OE-02means 1.0 X 10- o r  .01, a value 
I .OE 02 means 1.0 X 1 o2 o r  f 00, etc. 

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

AMALYT I C A L  
G V l l t U E S  



M I N I M U M  = Z.OOOOOE-02 

G E O M E T R I C  MEAN = 8.15528E-01 

G E O M E T R I C  D E V l h T I O M  = 4.56405E 00 



FREQUENCY T ~ B L E  FOR COLUMN 3 t C& P C ~  I 

L I M I T S  
LOWER - UPPER 

3.8E-02 - 5.bE-02 
5.6E-02 - B.3E-02 
8.3E-02-  1.2E-01 
1.2E-01 - t.8E-01 
I.BE-OL - 2.6E-01 
2.LE-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5 - 6 E - 0 1 -  8.3E-01 
8.3E-01 - 1.ZE 0 0  
1 . 2 E 0 0 -  1 .BE00  
1 - B E 0 0 -  Z . 6 E 0 0  
2 . 6 E 0 0 -  3 .BE00  
3 . 0 E 0 0 -  5 . 6 E 0 0  
5 . b E 0 0 -  8 . 3 E 0 0  
8.3E 00 - 1.2E 0 1  
1.ZE 0 1  - 1.8E 01 
1.8E 0 1  - 2-6E 0 1  

FREQ FREQ PERCENT 
cum FREP 

4 4 1.11 
1 6  2 0  4 - 4 3  

5 25 1.39 
1 6  41 4.43 
13  5 4  3.60 
11 6 5  3.05 
2 1  Bb 5-82  
42 128 11-63 
25 153 6.93 
41  1 9 4  11 36 
3 0  2 2 4  8 - 3 1  
2 0  252 7.76 
33 285 9.14 
23  308 6- 3 1  
12 320 3- 32 

2 322 0 -55  
3 325 0.83 

H I S T O G R A M  FDA COLUMN 3 ( C A  PCT I 

T-OE-02 XXXX 

1.5E-01 K X X X  

2-OE-01 WXKX 

3.OE-01 XKX 

7.OE-0t XXXXXXXXXXXX 

1.OE 00 XXKXXXK 

2.OE 0 0  XXXXXXXX 

3.OE 00 XXXXXXKX 

5.OE 00 XKKKXMKXX 

T.OE 0 0  XXXXXX 

PERCENT 
FREQ CUM 

1.11 
5.54 
6.93 

11.36 
14-96 
18.01 
23 -82  
35-46 
42-38 
53.74 
6 2 - 0 5  
69.81 
78-95 
85 -32 
88.64 
89 -20  
90.03 

Smiquan t l t a t l ve  spec t rg raph l c  analyses by the U.S. Geofoglcal Survey 
are  reported as g-tr lc midpoints ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geanetr lc brackets havlng t h e  boundarles 1.2, 0.83, 0 ; 5 6 ,  0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r i b u t l o n s  are  cocnputed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands for declmal exponent and I s  fo l lowed 
by a slgned o r  unstgned, one- o r  two-d lg i t  in teger  constant. I n  thTs 
case, a value 1 .OE-01 means I .0 X 1 0 - I  o r  0.1, a vqfue I.0E 01 means 
1.0 X lo1 o r  10.0, a value I.OE-02 means 1.0 X 10- o r  .01, a value 
I .OE 02 means 1.0 X to2 o r  100, etc. 

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

bNlLYT t t b L  
G VALUES 





FREQUENCY T&,BLE FOR COLUMN 4 ( TI PCT 1 

L l M I T S  
LOUER - UPPER 

1.8E-03-  2-bE-03 
2-bE-03 - 3.8E-03 
3.W-03 - 5-bE-03 
5.bE-03 - 0-3E-03 
8.X-03 - 1.2E-02 
1.2E-02 - 1-BE-02 
1-BE-02 - 2.6E-02 
2.6E-02 - 3.8E-02 
3-BE-02 - 5.6E-02 
5-6E-02 - 8.3E-02 
8.3E-02 - 1.2E-01 
1.2E-01 - 1.BE-01 
1-BE-01 - 2-6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5.6E-01 - 8-3E-01 
8.3E-01 - 1 - Z E 0 0  

FREO FREQ 
c un 

0 0 
2 2 
0 2 
5 T 
0 T 
7 14 
0 2 2  
19 41 
4 45 

13 58 
18 76 
24 100 
40 140 
90 230 
47 2T7 
39 316 
33 349 

PERCENT 
FREQ 
0.0 
0.55 
0.0 
1.39 
0.0 
1.94 
2.22 
5 - 2 6  
1.11 
3.50 
4.99 
6.65 

11.08 
24.93 
13.02 
10.80 

9.14 

HlSTOGRAH FOR COLUMN 4 I T I  PCT 1 

1. OE- 02 

T.O€-02 X X X X  

1.OE-01 X K X X X  

1.5E-01 X X X X X X K  

2-OE-01 X X X K X K X X X X X  

3 . O E - 0 1  X X X K X X X X X X X X X X X X X X X X X K X K X  

1.OE 0 0  X K X X X X X X X  

PERCENT 
FREP CUM 

0.0 
0-55 
0 - 5 5  
1.94 
1.94 
3.88 
6-09 

11.36 
12.47 
16-07 
21.05 
27-70  
38 -70  
63.71 
76.73 
87.53 
96.68 

Semlquant l tat lve spectrographic analyses by t he  U.S. Geological Survey 
are  reported as geometric mldpolnts ( 1 ,  0.7, 0.5, 0.5 ,  0 .2 ,  0.15, 0.1, 
etc.) of geometric brackets havtng the boundarles 1.2, 0.83, 0.56, 0.38, 
0.26,  0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and I s  fol lowed 
by a signed o r  unsigned, one- o r  two-d ig i t  i n tege r  constant. I n  t h l s  
case, a value I.OE-Ol means 1.0 X 10-I o r  0.1, a vqlue I,OE 01 means 
1.0 X lo1 o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  . O f ,  a value 
l c O E  02 means 1.0 X lo2 or 100, etc. 

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

&W&LYT I C I L  
G VALUES 

11 349 
3.05 

MAXIMUM = I.OOOOOE 00 

MINIMUM = 3.00000E-03 

GEOMETRIC MEAN = 2.27654E-01 

GEOMETRIC DEVIATION = 3.22435E 00 



FREQUENCY TABLE FOR Cfl tUMM 5 f MN PPN 

L I M I T S  FREO FREQ PERCENT 
LOWER - IJPPER cun FREP 

0.3E 00 - 1.2E 0 1  0 0 0.0 
I . 2 E  01  - 1.8E 01 2 2 0.55 
i . B E  01 - 2.bE 0 1  0 2 0.0 
2.bE OL - 3.8E 0 1  I 3 0.28 
3.BE 01 - 5.6E 0 1  7 10 1.94 
5.6E Of - 0.3E 0 1  3 1  4 1  8 -59  
8.3E 0 1  - 1.2E 02 1 3  54 3.60 
I.2E 0 2  - 1 - B E  0 2  27 8 1  , 7.48 
1.8E 0 2  - 2-bE 02 t 5  96 4.16 
2.6E 02 - 3.BE 0 2  37 133 10.25 
3.8E 02 - 5.6E 02 32 165 8.86 
5.M 0 2  - 8.3E 02 62 227 17.17 
8.3E 02 - 1.2E 0 3  62 289 17.17 
L . Z E 0 3 -  i . 8 E 0 3  6 3  352 17-45 
1.8E 0 3  - 2.6E 03 5 357 1.39 
2 - 6 E 0 3 -  3 .8E03  1 358 0.26 
3-8E 03 - 5.6E 03 1 359 0.28 

H I  STOGRhH FOR COLUMN 5 1 MN PPH 1 

7.OE 0 1  X X X X X X X X X  

1.5E 0 2  X I X X X X K  

3-OE 02 X X X X X X X X X X  

5.OE 02 X X X X X X X X X  

1-OE 0 3  K X X X I X K X X K K X X X X X K  

PERCENT 
FREQ CUM 

0.0 
0.55 
0 - 5 5  
0 - 0 3  
2.77 

11-36 
14 -46  
22 -44  
26-59  
36-84  
45 .71  
62.88 
8 0 - 0 6  
97-51 
90.89 
99.17 
99-45  

Semiquant l tat ive spectrographic analyses by t he  U.S. Geological Survey 
a r e  reported as geometric mldpolnts (I, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc . )  o f  geanet r lc  brackets havlng the boundarles 1.2, 0.83, 0;56, 0.33, 
0.26, 0.18, 0.083, etc. The frequency d l s t r t b u t l o n s  are computed uslng 
these brackets as c lass  i n te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  declrnal exponent and I s  fo l lowed 
by a srgned o r  unslgned, one- o r  two-dig!? in teger  constant. I n  t h l s  
case, a value t.OE-01 means 1.0 X 10-I o r  0.1, a v lue  I.OE 01 means 9 1.0 X 10' o r  10.0, a value l.OE-02 means 1.0 X to- or .Ol, a value 
1,OE 02 means 1.0 X lo2 or 100, etc. 

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

MAXIMU4 = 5.000M)E 03 

MINIFWH = 1.50000E 01 

GE04ETRIC MEAN = 4.61272E 02 

GEOMETRIC OEY IATION = 2,92960E 00 



FREQUENCY T A ~ L E  FOR COLUHN 6 ( n~ PPM 1 

L I M I T S  F R E Q  FREQ PERCENT 
L O W E R  - UPPER cun FREQ 

3.8t-01 - 5.6E-01 10 10 2.77 
5.6E-01  - 8.3E-01 S IS 1.39 
8.3E-01 - 1.ZE 00 2 k7 0.55  
1.2E 00 - 1.8E 0 0  0  17  0.0 
1 - B E 0 0 -  2 . 6 E 0 0  1 18 0 .28  
2 . 6 E 0 0 -  3 . 0 E 0 0  0 18 0.0 
3.8E 00 - 5.6E 00 1 1 9  0.28 
5.6E 00 - 8.3E 00 0 19 0 .0  
8.3E 0 0  - I - Z E  01 0 19 0.0 
lt2E 0 1  - 1 . I E  01 0 19 0.0 
1.BE 0 1  - Z.bE 01 1 2 0  0.28 

HISTOGRAM F O R  COLUMN 6 1 AG PPM I 

~ . o E - o ~  nxx 

PERCE ElT 
FREO CUM 

2.77 
4. kb 
4.71 
4.7 l 
4.99 
4-99 
5.26 
5 -24  
5.26 
5.26  
5.54 

Explanation 

Semlquant i tat lve spectrographic analyses by the  U.5. Geological Survey 
are  reported as geometric rnidpolnts ( 1 ,  0.7, 0.5, 0 . 3 ,  0.2, 0.15, 0.1, 
etc.) o f  geometric brackets havlng the boundaries 1.2, 0.83, 0;56, 0 . 3 8 ,  
0.26, 0.18, 0.083, etc. The frequency d l s t r i b u t l o n s  are  computed using 
these brackets  as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and 1s followed 
by a slgned o r  unsigned, one- or two -d ig i t  integer constant. I n  th1s 
case, a value 1 .OE-01 means f .O X 10-  o r  0.1, a v lue 1.OE 01 means S 1.0 X 10' o r  10.0, a value I.OE-02 means 1.0 X 10- o r  .01, a value 
1 .OE 02 means 1.0 X 10' o r  100, etc.  

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

ANALYTICAL 
G VhLVES 
0 20 

0.0 



FREQUEMCY TABLE FOR COLUMN 7 ( A S  PPH 1 

L I R I l S  FREQ FREQ PERCENT 
LOWER - UPPER c un FRE P 

1.8E 0 2  - 2.6E 02 2 2 0 . 5 5  
2 - 6 E  0 2  - 3 .0E  0 2  3 5 0 . 8 3  
3 . 8 E 0 2 -  5 . 6 E 0 2  0 5 0.0 
5 .6E  0 2  - 8.3E 0 2  0 5 0.0 
8 - 3 E  0 2  - 1.2E 03 0 5 0.0 
l . Z E  0 3  - 1.0E 0 3  0 5 0.0 
1 -BE 03 - Z.bE 0 3  1 b 0.20 
2 - 6 E  03  - 3.8E 03 1 7 0.28 

HISFOGRAM FOR COLUMN J t A S  PPM 1 

N L H 
342  10 0 
9 4 - 7 4  2.77 

H&XIHUH = 3 .00000E 03 

nrflrnun = z.ooooo~ 02 

GEOMETRlC WEAN = 4 . 8 6 8 1 5 E  02 

GEOMETRIC O E V I A T I O N  = 3 . 0 7 9 2 4 E  00 

PERCENT 
FREQ ccln 

0 .55  
1.39 
1.39 
1 . 39 
1 -39  
1.39 
1.66 
1.94 

Smiquan t l t a t l ve  spectrographic analyses by the U.S. Geological Survey 
are  reported as g-tr ic midpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  g m e t r l c  brackets havlng the boundarles 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r i b u t l o n s  are  computed using 
these brackets as c lass  I n te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  declma! exponent and i s  folloued 
by a slgned o r  unslgned, one- o r  two-d ig l t  Integer constant. In th15 
case, a yal  ue I .OE-Ol means I .O X 10-1 o r  0.1, a vqlue I .OE Ol means 
1.0 X 10 o r  10.0, a value I.OE-02 means 1.0 X 10- or .Or ,  a value 
I,OE 02 means 1.0 X 10' or 100, etc. 

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

ANALY'I I C h L  
G VALUES 
2 7 

0.55 
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L I n l T s  
LOWER - UPP 

1.8E 0 1  - 
Z.bE 0 1  - 
3-BE 0 1  - 
5.6E 01 - 
6.3E O l  - 
1.ZE 0 2  - 
1-BE 0 2  - 
2.6E 02 - 
3-BE 02 - 
5.6E 02 - 
8.3E 0 2  - 
1-2E 0 3  - 
1.8E 0 3  - 
2-bE 03 - 

FREQ FREQ PERCENT 
'ER cun FREQ 
2 . M  0 1  1 1  0.20 
3.8E 0 1  0 1 0.0 
5.6E 0 1  1  2 0 .28 
8.3E 0 1  0 2  0.0 
1 . 2 E 0 2  19 2 1  5-26 
1 .BEO2 2 8  4 9  7 - 7 6  
2 .bEO2 L4 63 3.88 
3.8E 0 2  5 1  114 14-13 
5.6E 0 2  18 132 4.99 
8.3E 02 72 204 19.94 
1.ZE 03 39 Z 4 3  10.80 
1.8E 0 3  T T  320 21.33 
2 . 6 E 0 3  12 332 3.32 
3.BE 0 3  3  335 0.03 

PERCENT 
FREQ cum 

0.28 
0.28 
0.55 
0.55 
5 - 8 2  

13.57 
17.45 
31.58 
3 6 - 5 7  
56.51 
6 7 - 3 1  
88-44 
91.97 
92.00 

Semlquant l tat lve spectrographic analyses by t he  U.S. Geological Survey 
are  reported as geometric mldpolnts ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.1 of geometric brackets having the boundaries 1.2, 0.83, 0;56, 0.38, 
0.26, 0.18, 0,083, etc. The frequency d i s t r l b u t l o n s  a re  computed ustng 
these brackets as c lass  In tervaIs .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and I s  fo l lowed 
by a slgned o r  unslgned, one- o r  two-d lg i t  Integer constant. I n  t h l s  
case, a value 1 .OE-01 means I .O X !0-I or 0.1, a vplue I .OE 01 means 
1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .Of, a value 
IIOE 02 means 1.0 X lo2  o r  100, etc. 

Histograms represent percent frequency distribution where each X equals 
ore percent. 

HISTOGR&M FOR COLUMN 1 0  t Bd PPH 

1.OE 02 XXXXX 

1.5t  0 2  XXXXXXXX 

7.OE 0 2  X K X X K X K X X  X K X X X X X X X X X  

1.OE 03 XKXXXXXXXXX 

1. SE 03 XXXXXXXXXXXXKXXXXXXXX 

Z.OE 0 3  WXX 

hNALYTICAL 
G VALUES 
0  33s 

0.0 

GEOMETRIC MElN = 5.78166E 0 2  

GEOHElRIC D E V I A T I O N  = 2.48268E 00 



F R f Q U E M C Y  TABLE FOR COLUMN 11  t BE PPM I 

L I M I T S  
LOWER - UPPER 

8 .3E-01 -  1 . Z E 0 0  
t . Z E 0 0 -  1 . 8 E 0 0  
1.8E00- 2 - b E 0 0  
2 . 6 E 0 0 -  3 . 8 E 0 0  
3 . 8 E 0 0 -  5 . 6 E 0 0  
5.6E 00 - 8.3E 00 

FREQ FREQ 
C UH 

7 1  T I  
104 177 

38 215  
21 236 

1  237 
1 2 3 8  

PERCENT 
FREQ 
k9.67 
29.36 
k0.53 

5 .82  
0 . 2 8  
0 .28 

HIS70GRAM FOR COLUWN I 1  I BE PPH 1 

1.OE 00 XXXKWXXXXXXXKXXXXXKX 

1.5E 00 X X X X X X X X X X K X X X X X X X X X X X X X X X X X X  

3.0E 00 XXXXKX 

MAKIMUM = 7.00000E 00 

PERCENT 
FREQ CUM 

19.67 
49.03 
59.56 
65.37 
65.65 
65.93 

Exp l anat Ton 

Semlquant l tat lve spectrographlc analyses by t he  U.S. Geological Survey 
are  reported as gecmetrlc mldpolnts ( I ,  0.7, 0.5, 0.3,  0.2, 0.15, 0.1, 
etc.) of geometric brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t f o n s  are  computed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and 1s fo l lowed 
by a signed o r  unsigned, one- o r  two -d lg l t  In teger  constant. I n  t h l s  
case, a va lue I.OE-Ol means 1.0 X 10-I o r  0.1, a v lue 1.OE 01 means 9 1.0 X 1ol o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .01, a va lue 
1,OE 02 means 1.0 X lo2 o r  100, etc.  

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

ANALYT I C A L  
G VhCUES 
0 238 

0.0 

GEOkETRIC D E V I A T I O N  = 1.41647E 00 



FREQUENCY TABLE FDR COLUMN 12 ( 01 PPM I 

L I M I T S  FREQ FREO PERCENT PERCENT 
LOWER - UPPER C UH FREP F R E Q C U M  

8 .3E  00 - 1 . Z E  01 1 i 0 . 2 0  0 - 2 8  
1.ZE 01 - 1 - 8 E  OL 1 2 0.28 0 .55  
t . 8E  01 - Z . 6 E  01  1 3 0.26 0.83 
2.6E 0 1  - 3.0E 01 2 5 0.55 1.39 

H I S T O G R A M  FOR COLUMN 12 t B I  PPR 1 

Exp l anat I on  

Semiquant l tat ive spectrographlc analyses by the V.S. Geological Survey 
a re  reported as g m t r l c  midpoints ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geometric brackets having the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed using 
these brackets as c lass i n 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  fo l lowed 
by a slgned o r  unsigned, one- o r  two -d ig i t  in teger  constant. I n  t h l s  

A N A L Y T I C A L  case, a value 1,OE-01 means 1.0 X IF' or 0.1, a v I ve  I.OE O !  means 
G VALUES 1.0 X 10' or 10.0, a value 1.OE-02 means 1.0 X to-' o r  .01, a value 
0 5 I ,OE 02 means 1.0 X ?02 o r  100, etc. 

0.0 
Hls tog rms  represent percent frequency d i s t r i b u t i o n  where each X equals 
one percent. 

GEOMETRIC M E A N  = 1 . 9 3 3 1 0 E  01  

CI G E I I H E T R I C D E Y t L T l O H  = l.bD112E OD 





FREQUENCY TABLE FOR COLUMN 15 1 CR PPH 1 

L I H I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREP 

3 - 8 E 0 0 -  5 - 6 E 0 0  It 12 3.32 
5 - b E 0 0 -  8 . 3 E 0 0  0 12 0 -0  
8 - 3 E 0 0 -  1 . Z E 0 1  63 75 17.45 
1-2E 0 1  - 1.BE 0 1  1 8  93 4.99 
1.BE 0 1  - 2.bE 01 7  100 1.94 
2-6E 01 - 3.8E 0 1  23 123 6.37 
3-8E 0 1  - 5.bE 0 1  1 0  133 2.77 
5-bE O k  - 8-3E 0 1  2 6  159 7.20 
8-3E 0 1  - 1-ZE 0 2  1 0  169 2 - 1 7  
1 . 2 E O 2 -  l . B E 0 2  4 0  209 11.08 
1 - 8 E 0 2 -  Z .bE02  7 216 1.94 
2-bE 02 - 3.8E 02 16 232 4.43 
3.0f 0 2 -  5 . 6 E 0 2  2 234 0.55  
5 - b E 0 2 -  8 . 3 E 0 2  7 241 1.94 
8 . 3 E 0 2 -  1 - 2 E 0 3  0 241 0.0 
1.2E 03 - 1.8E 03 4 245  1.11 
1.BE 03 - Z-bE 0 3  3 248 0.03 
2-bE 03 - 3 - 8 f  03 3 251 0 .03  
3.0E 03 - 5.6E 0 3  2 253 0.55 

HISTOGRAM FOR COLUMH 15 ( CR PPM I 

1 .OE 0 1  XXXXXXXXXXXXXKXXX 

1-5E 01 X X X X X  

3-OE 0 1  XXXXXX 

5-OE 01 XXX 

7-OE 0 1  X I X K K X X  

1.OE 02 X K X  

1-5E 02 X X X X X X X X X X X  

3.OE 02 XXXX 

PERCENT 
FREQ cun 

3-32  
3.32 

20.78 
25 -16  
21 -70  
34.07 
36.04 
44-04 
4 6 - 6 1  
57.89 
59.03 
64.27 
64.82 
66 - 16 
6 6  76 
61.87 
60.70 
69.53 
70.08 

Exp lanat Ion 

Smiquan t l t a t l ve  spectrographic analyses by t he  U.S. Geological Survey 
are  reported as g m e t r l c  midpoints (I, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  g m e t r l c  brackets havlng the boundaries 1.2, 0.83, 0;56, 0.38, 
0.26, 0.18, 0.083, e t c .  The frequency d l s t r i b u t l o n s  are  computed using 
these brackets as c l ass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  fo l lowed 
by a slgned o r  unsigned, one- o r  two -d ig l t  Integer constant. I n  t h i s  
case, a value l.OE-01 means 1.0 X 10-I o r  0.1, a v fue t.OE 01 means 
1.0 X 10' o r  10.0, a value I.0E-02 means 1.0 X ID-' or .D l ,  a value 
f .OE 02 means 1 -0 X lo2 o r  100, etc. 

Histograms represent percent frequency d l s t r l b u t l o n  where each X equals 
one percent. 
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FREQUENCY ThRLE FOR COLUMN 16 ( CU PPH ) 

L l n i r s  
LOWER - UPPER 

3 . 8 E 0 0 -  9-6E 
5-6E 00 - 8.3E 
B.3E 00 - 1.2E 
1.2E 01 - 1.BE 
t . l E  0 1  - 2.bE 
2.6E 0 1  - 3.BE 
3 - B E  01 - 5.6E 
5.6E O t  - 8.3E 
8.3E 01 - 1.2E 
1.2E 0 2  - 1.BE 
1.8E 02 - Z.6E 
2 - b E 0 2 -  3.8E 
3-BE 02 - S.6E 
5.6E 02 - 8 . 3 E  

FREQ FREQ PERCENT 
cun FREQ 

00 63 b 3  17-45  
00 23 06 4-37  
01  3 t  117 0.59 
0 1  3 0  147 8.31 
0 1  21 t68 5.82 
0 1  33 2 0 1  9.14 
0 1  15 216 4.16 
0 1  10 234 6.99 
0 2  2 236 0.55 
0 2  1 237 0.20 
02 3 240 0.83 
0 2  3 243 0.83 
0 2  3 246 0.83 
02 1 247 0 . 2 8  

PERCENT 
FREQ cum 

t1 .49 
23-82 
32.4i 
40-T2 
46 -54  
55.68 
59.83 
64-82 
65.37 
65.65 
66.48 
67.31 
68.14 
68.42 

Explanat Ion 

Semiquant l tat lve spec t rq raph l c  analyses by t he  U.S. Geological Survey 
a re  repor ted as geometrlc mldpolnts (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geometrlc brackets havlng the boundaries 1.2, 0.83, 0156, 0.38, 
0.26, 0.18, 0.003, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and i s  fo l lowed 
by a signed or unsigned, one- or two-dig!? In teger  constant. I n  f h l s  
case, a value 1 .OE-01 means 1.0 X 10-I o r  0.1, a vq lue ! .OE Ol means 
1.0 X 10' o r  10.0, a value I.OE-02 means 1.0 X 10- o r  .01, a value 
1,OE 02 means l . O  X lo2 o r  IM), etc. 

H l~ tog rams  represent percent frequency d l s t r l b u t l o n  where each X equals 
one percent. 

HISTOGRAM FOR COLUMN 16 I CU PPM I 

5. OE 00 X X X X X X X X K X K X X K K X K  

1.OE 01 X X K X K K X X X  

1.5E 01  X K X K X K X X  

2.OE 01 X X X X X K  

3.OE 01 X X X X X X K X X  

7.OE 01 K X K X K  

A N M Y T  ICAL GEOMETRIC DEY lATlON = 2.945BOE 00 
G VALUES 
0 247 

0-0 

G t O M E r R I C  MEAN = 1.5TB48E 01 



FREQUENCY TABLE FOR COLUMN 17 1 L A  PPH 1 

L I n l r s  
LOWER - UPPER 

1.aE 01 - 2.6~ 
2.6E 01 - 3.8E 
3.8E 0 1  - 5.6E 
5.6E Oi - 8 .3E  
8.3E OI - 1.2E 
1.2E 02 - l t 8 E  
1.8E 0 2  - 2.6E 
2.6E 0 2  - 3.8E 
3.8E 0 2  - 5 . 6 E  

FREQ FREQ PERCENT 
CUM FREQ 

0 1  47 47 13-02 
01 48 9 5  13.30 
01 35  130  9.70 
01 18  148 4.99 
0 2  7 155 1.94 
0 2  2 157 0.55 
0 2  1 158 0 . 2 8  
0 2  1 1 5 9  0.28 
0 2  L 160 0.28 

5.OE 01 I K X X X X X X K X  

7.OE 01 KXKXX 

PERCENT 
FREQ CUM 

13-02 
26.32 
36-01 
41.00 
42.94 
43.49 
43.77  
44.04 
4 4 . 3 2  

Exp f a n a t  Ion 

Semiquant i tat lve spectregraphic analyses by the U.S. Geological Survey 
are  reported as g e m e t r l c  rnldpoints ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geanetr ic brackets having the  boundaries 1.2,  0.83, 0;56, 0.38, 
0.26, 0.18, 0.083, etc. The. frequency d i s t r l b u t l o n s  a r e  cmnputed using 
these brackets as c lass  In tervafs .  

The l e t t e r  E a f t e r  a value stands fo r  declmal exponent and !s fo l lowed 
by a signed or unsigned, one- o r  two-d ig i t  integer constant. I n  t h i s  
case, a yalue I.OE-Ol means 1.0 X 10-I or 0.1, a vplue I.QE 01 means 
1.0 X 10 o r  10.0, a value I.OE-02 means 1.0 X 10- or .Of, a va lue  
1..OE 02 means 1.0 X lo2 or 100, etc. 

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

GEOHETRiC MEAN = 3.68097E 0 1  

GEOMETRIC DEVIAT 1ON = 1.80289E 00 



FREQUENCY TABLE FUR COLUMN 18 ( HO PPM 1 

C I M I ~ S  
LUWER - UPPER 

3.8E 00 - 5.6E 
S . b E 0 0 -  8 -3E  
8.3E 00 - 1.2E 
1.2E 01 - 1.8E 
1.8E 01 - 2.bE 
2.bE 01 - 3.0E 
3.8E O L  - 5.6E 
5.6E 01  - 8.3E 

FREQ FREQ PERCENT 
CUM F R E Q  

0 0  10 10 2.77 
00 3 13  0.03 
0 1 1 1 4  0.28 
0 1 3 17 0-83  
0 1 1 18 0.26 
0 1 0 18 0.0 
0 1 0 18  0.0 
0 1 I 19 0 .28  

H l S T O G R d M  F O R  C O L U M N  i 8  ( no PFM 1 

5.OE 00 X X X  

PERCENT 
F R E Q  CUM 

2.77 
3.60 
3-88 
4 . 7 1  
4-99 
4.99 
4 -99  
5.26 

Explanation 

S m l q u a n t i t a t i v e  spectrographic analyses by t he  U.S. Geologlcal Survey 
are  reported as geometrlc mldpolnts ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  geometrlc brackets having the boundaries 1.2, 0.83, 0;56, 0.38, 
0.26, 0.18, 0.063, etc .  The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c l ass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and I s  fo l lowed 
by a slgned o r  unsigned, one- o r  t uo -d lg l t  In teger  constant. I n  t h l s  
case, a value I.OE-Ol means 1.0 X lpl o r  0.1, a v rue 1.OE 01 means 9 1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .01, a value 
1.OE 02 means l .O X 102 o r  100, e tc ,  

Hlstograns represent percent frequency d l s t r I b u t I o n  where each X equals 
one percent. 
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G E O M E T R I C  M E A N  = 1.97333E 01 

GEOMETRIC DEV l d T  ION = 3.42936E 00 



FREQUENCY TABLE FOR CUtUMN 2 1  PB PPH 1 

L I H l T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

8.3E 00 - 1.2E 0 1  47 47 13.02 
i . Z E 0 1 -  1 . 8 E 0 1  5 1  9 1  14.13 
1 . B E O l -  2 . b E 0 1  2 9  1 2 7  8.03 
Z.6E 01 - 3.8E 01 6 5  i92 LB.01 
3.8E 01 - 5.6E 01 1 7  2 0 9  4.71 
5.bE Of - 8.3E 01 7 216  1.94 
8.3E Oi - L.2E 0 2  1 217 0 . 2 8  
1.2E 02 - 1.8E 0 2  3 2 2 0  0.03 
1 . 8 E 0 2 -  2 . 6 E O Z  1 2 2 1  0.28 
Z.6E 0 2  - 3.BE 0 2  1 2 2 2  0.20 
3.8E 02 - 5.6E 0 2  2 2 2 4  0 .55  
5.6E 0 2 -  8 . 3 E 0 2  2 2 2 6  0.55  
8.3E 0 2  - 1.2E 03 2 2 2 8  0.55 

HISTOGRAM FOR COLUMN 2 1  { PB P P I  1 

1.OE 01 K X X X X X X X X X X X X  

2.DE 01 X X X X X X X X  

3.OE 01 X K X X X X X X X X K X X K X X X X  

PERCENT 
FREQ CUM 

13.02 
27.  t 5  
35.18 
53.19 
57-89 
59.63 
60.11 
60.94 
61.22 
61-50 
62-05 
62.60 
6 3 - 1 6  

Expianat Ion 

Semiquant l tat lve spectrographlc analyses by t he  U.S. Geologlcal Survey 
are reported as geometric mldpo!nts Il, 0.7, 0.5, 0.3,  0.2, 0 . \5 ,  0.1, 
etc.) o f  g m e t r l c  brackets havlng the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d i s t r l b u t l o n s  are  computed using 
these brackets as c lass  i n te rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  declma! exponent and 1s fo l lowed 
by a signed or unslgned, one- or t n o - d i g i t  integer constant. f n  t h i s  
case, a yalue I.OE-01 means 1.0 X 10-I o r  0.1, a v Iue I.@€ Ol means 9 1.0 X 10 o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  . D l ,  a va lve  
1 .OE 02 means l .O X to2 o r  100, e tc .  

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

A N A t Y T  t C l 4  
G VALUES 
0 228 

0.0 



FREQUENCY TABLE FOR COLUMN 2 3  I S t  PPM 1 

LOWER - UPPER 
3 - 8 E 0 0 -  5.6E 
5.6E 00 - 8.3E 
8-3E 00 - l.tE 
1.ZE 0 1  - 1.8E 
1.BE 0 1  - 2.bE 
2-6E 0 1  - 3.8E 
3.BE 0 1  - 5.6E 
5.6E 0 1  - 8.3E 
8.3E 01 - 1.ZE 
1.ZE 0 2  - 1.8E 
1.8E 02 - 2.6E 

FREQ FREQ 
cum 
36  
72 

106 
I 6 3  
191 
256 
214  
217 
2 7 7 
2 7 7  
2 7 8  

H ISTOGRbH FOR COLUMN 2 3  t SC PPR I 

5.OE 00 XXXXXXXXXX 

1.OE 01 XXXXXXKXX 

1.5E 0 1  KXXXXXKXKXKXKKXX 

3.OE 0 1  XKXKXIXXXXXXXXXXXX 

5-OE 01 XXXIX 

PERCENT 
FREQ 

9 - 4 7  
9.97 
9 - 4 2  

1 5 - 7 9  
7.76 

18 - 0 1  
4.99 
0.83 
0.0 
0.0 
0.28 

PERCENT 
FREQ CUH 

9.97 
19-94 
29-36 
45-15 
52-91 
70.91 
75.90 
76.T3 
76.73 
76.73 
1 7 - 0 1  

Semlquant i tat lvs spectrographic analyses by the U.S. Geological Survey 
are  reported as geometrtc mldpolnts (I, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of  g m e t r l c  brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38,  
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c lass  in terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and 1s foIlowed 
by a stgned o r  unsigned, one- o r  two-d lg l t  In teger  constant. I n  t h l s  
case, a yatue t.OE-01 means 1.0 X 10-I o r  0.1, a v 
1.0 X 10 or 10.0, a value I.OE-02 means 1.0 X 10- 
l ,OE 02 means 1.0 X lo2 o r  100, etc. 

FI lstogrms represent percent frequency d l s t r l b u t l o n  where each X equals 
one percent. 

GEOMETRIC DEVIhTIOH = 2.05385E 00 



FREQUENCY TABLE FOR COLUMN 2 4  1 SN PPH 1 

L 1 H I T S  FREO 
LOWER - UPPER 

8 - 3 t  00 - I - Z E  OL 5 
L.ZE 01 - t.8E 01 5 
1 -BE 01 - 2.6E 01 2 
2.6E 01 - 3.0E Oi 7 
3.0E 0 1  - 5.6E 01 1  
5.6E 01 - 0.3E 0 1  L 

FREO 
c un 
5 

L 0 
1 2  
19 
2 0 
2 1 

H lSTOGRAH FOR COLUMN 2 4  1 SN PPM I 

MINIMUM lrOOOOOE 0 1  

GEOMETRIC MEAN = 2.00982E 01 

PERCENT 
F REQ 

1.39 
t - 39 
0.55 
1 . 9 4  
0.28 
0.2 0 

PERCENT 
FREQ cum 

1.39 
2.71 
3.32 
5.26 
5.54 
5.02 

Explanat ion 

Semlquant l tat lve spectrographic analyses by the U.S. Geological Survey 
a r e  reported as geometric rnldpolnts ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1,  
etc.) of geometric brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmaf exponent and 1s fo l lowed 
by a sjgned o r  unsigned, one- o r  two -d lg l t  integer constant. In  t h i s  
case, a yalue 9.OE-OI means 1.0 X 10-' o r  0.1, a v lue I.OE O t  means S 1.0 X I0 or 10.0, a value !.OE-02 means 1.0 X 10- o r  . O l ,  a value 
I,OE 02 means 1.0 X lo2 or 100, etc. 

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

ANILYT 1 C A t  
0 T G VALUES 
0 0 0 2 1 

0.0 0.0 

GEOMETRIC OEVIhTlON = 1.75880E 00 



FREQUENCY Th6LE F O R  COLUMN 25  1 SR PPH 1 

L [MI  TS 
LOWER - UPPER 

8-3E 01 - 1.ZE 
1.2E 02 - 1.8E 
I .BE  02 - Z.6E 
2-6E 0 2  - 3.8f 
3.8E 0 2  - 5-6E 
5 - b E 0 2 -  8.3E 
0.3E 02 - 1.2E 
1.2E 03 - 1.8E 

FREQ F R E Q  PERCENT 
cum FREO 

02 33 33 9.14 
0 2  62 95 17.17 
02 54 149 14.96 
0 2  5 1  200 14 -13  
0 2  17 211 4 - 1 1  
02  2 1  230 5.82 
0 3  11  249 3.05 
0 3 3 252 0.83 

1.5E 02 XXXXXXXXXXXXXXXXX 

3.OE 0 2  XXXXKXXXXKKXXX 

5.OE 02 XXXXX 

7.OE 02 XXKIXK 

1-OE 03 XKX 

HAXIHUM = L -50000E 03 

GEOMETRIC MEAN = 2.39651E 02 

PERCENl 
FREP CUM 

9 - 1 4  
2 6 . 3 2  
41 -27  
55. $0 
60.11 
65-93 
68-98 
69.01 

S m f q u a n t l t a t l v e  spectrographic analyses by t h e  U.S. Geological Survey 
are  reported as geometric mldpolnts ( I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) o f  g m e t r l c  brackets havlng the boundaries 1.2, 0.83, 0.56, 0.3, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c l ass  I n 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  fo l lowed 
by a slgned o r  unsigned, one- o r  t u o - d i g l t  In teger  constant. I n  t h i s  
case, a ya fus  t.OE-Ol means 1.0 X 1 0 - I  o r  0.1, a "glue 1.OE 01 mans  
1.0 X 10 or 10.0, a va lue I.M-02 means 1.0 X 10- o r  .Ol, a value 
l r O E  02 means 1.0 X lo2 o r  100, etc.  

Hlstograms represent percent frequency distribution where each X equals 
one percent. 

AHALYTICAL 
6 VALUES 
0 252 

0.0 

GEONETRIC OEVIITION k-93403E 00 



FREQUENCY TABLE FOR COLUMN 2 6  ( V PPM 1 

L I M I T S  F R E Q  FREQ 
LOWER - UPPER CUM 

8 - 3 E  00 - 1.ZE 0 1  13 1 3  
L.2E 01 - 1.8E 0 1  58 7 1  
1.8E 01 - 2-6E 01 23 94 
2 .bE  O t  - 3.8E 01 4 1  135 
3.8E 01 - 5-6E 0 1  23  158 
5-bE 0 1  - 0.3E 0 1  30 188 
8 . 3 E 0 1 -  I . Z E 0 2  34 222 
1.2E 0 2  - 1.BE 02 43 265 
1-BE 0 2  - 2.6E 0 2  43 308 
2 . 6 E 0 2 -  3 . 8 E 0 2  40 348 
3.8E 02 - 5-6E  0 2  4 3 5 2  
5 . 6 E 0 2 -  8 . 3 E 0 2  4 356 
8.3E 02 - 1.2E 0 3  2 358 
t.2E 03 - 1.8E 0 3  0 358 
1 . 8 E 0 3 -  t . b E 0 3  0 358 
2 - 6 E 0 3 -  3.8E03 1 359 

HISTDGRAR FOR COLUMN 26 f V PPR ) 

1.5E 0 1  X X X X X K K X K X X K X K X X  

2.OE 0 1  X X X X K K  

3-OE 0 1  X X X X X X X X X K X  

5.OE 0 1  X K X K X X  

7-OE 0 1  K X X X X X X X  

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

3.OE 02  X X X X X X X X K X X  

I -SE  03 

PERCENT 
FREO 

3.60 
16.07 

6 - 3 7  
11.36 

6.37 
8.31 
9.42 

11.91 
11 -91  
11.08 

[ . I1  
1.11 
0.55 
0.0 
0.0 
0.28 

PERCENT 
FREO CUM 

3-40  
19 -67  
26.04 
37 - 40  
43-77 
52 -08  
61-50 
13-41 
65.32 
96.40 
97.51 
98.61 
99. I7 
99-  17  
99- 17 
99-45 

Explanation 

5mtquan t ) t a t l ve  spectrographic analyses by the U.S. Geological Survey 
are reported as g m t r i c  mldpolnts ( 1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc,) o f  geometric brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r l b u t l o n s  are  computed uslng 
these brackets as c l ass  In tervats .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and I s  fo l lowed 
by a slgned or unslgned, one- or two-d lg l t  integer constant. I n  t h i s  
case, a yalue 1.OE-01 means 1.0 X I@'  o r  0.1, a v lue I.OE 01 means 
1.0 X 10 or 10.0, a value 1.OE-OZrneans 1.0 X lO-'or .Dl, a value 
1*OE 02 means 1.0 X lo2 o r  100, etc. 

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

llNALYT ICllL 
G VALUES 
0 359 

0.0 

M A X I W  = 3.00000E 05 

MINIMW = l.00000E 01 

GECMETRIC MEAN * 6.77805E Of 

GEMETRlC DEVIATION = 3.18780E 00 



FREQUElltY TABLE FOR COLUMN 28 t Y PPH 1 

L I M I T S  
LOWER - UPPER 

8.3E 0 0  - I .2E 
1.2E 01 - 1.8E 
1 .8E  01  - 2.bE 
2.6E O t  - 3.8E 
3.8E 0 1  - 5.6E 
5.6E01- 8.3E 
8.3E 01 - 1.2E 
1.ZE 02 - 1.BE 
1.8E 02 - 2.bE 

FREQ PERCENT 
CUM FREQ 
80 22.16 

165 23.55 
2 3 1  18.28 
284  14.68 
315 8 .59  
324 2.49 
32 7 0.83 
327 010 
328 0 . 2 8  

H I S T O G R A M  FOR COLUMN 2 8  I Y PPM 

1.OE 01 KXXXXKXKXXXXXXXXXXXXXX 

2.OE 01 KXXKXXXXXXXXXKXKXX 

3.0E 0 1  XKXXXXKXXXXXXXX 

5.OE 0 1  XYXIKXXXK 

MAX IMUH = 2.00000E 02 

PERCENT 
FREQ CUM 

22.16 
45.71 
63.99 
18.61 
87.26 
89.75 
90.50 
90.58 
90.86 

Exp lanat lon  

Semlquant i tat lve spectrographic analyses by t he  U.S. Geological Survey 
are  reported as geometric midpotnts { I ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geanetr lc brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r t b u t l o n s  a re  computed us ing 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  declmal exponent and i s  fo l lowed 
by a slgned o r  unsigned, one- o r  two -d ig l t  in teger  constant. I n  t h I s  
case, a a lue I.OE-01 means 1.0 X 10-I o r  0.1,  a vqlue 1.OE 01 means Y 1.0 X I 0  o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .Ol, a value 
I ,OE 02 means I .O X lo2 o r  100, e tc .  

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

lNALV l lCAL  
G VALUES 
0 328 

0.0 

GEOMETRIC DEVIATION = 1.77233E 0 0  



FKEQUENGY r b 0 t E  FOR COLUMN 29 4 ZN PPM 

L I M I T S  FREQ 
CDWER - UPPER 

l . B E  02  - 2.6E 0 2  4 
2.6E 02  - 3.8E 02 4 
3.8E 0 2  - 5.6E 02 I 
5.6E02- 8 . 3 E 0 2  2 
8 . 3 E  02 - 1.2E 0 3  0 
L.ZE 0 3  - 1.8E 0 3  2 

FREQ PERCENT 
C U M  FREQ 

4 1.11 
8 1.11 
9 0.28 

11 0.55  
11  0.0 
13 0.55 

HISTOGRAH FOR COLUMN 2 9  1 L N  P P M  1 

G E O M E T R I C  M E A N  = 4.0192bE 02 

PERCENT 
FREQ CUM 

1.11 
2.22 
2.49 
3.05 
3-05 
3-60 

Explanat !on 

Semlquant l tat lve spectrographlc analyses by t he  U.S. Geofoglcal Survey 
a r e  reported as geometric midpoints ( I ,  0.7, 0.5, 0.5, 0.2, 0.15, 0.1, 
etc.) o f  geometric brackets havlng the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d l s t r t b u t l o n s  are  computed uslng 
these brackets as c lass  In terva ls .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and I s  fo l lowed 
by a slgned o r  unstgned, one- o r  two -d lg l t  In teger  constant. I n  t h i s  
case, a value I.OE-01 means 1.0 X 10-I or 0.1, a vqlue f.OE 01 means 
1.0 X 10' o r  10.0, a value 1.OE-02 means 1.0 X 10- o r  .01, a value 
IcOE 02 means 1.0 X lo2 o r  100, etc.  

H l s t q r m s  represent percent frequency d l s t r l b u ~ l o n  where each X equals 
om percent. 

A N A t Y T  ICAL 
G VALUES 
0 13 

0.0 

GEOMETRIC D E V I R T I O N  = 2.0T850E 00 
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SB PPH * * r e * * * *  
SC PPM 9.591485 
SN PPM *++***+* 
sn PPM 1 4 4 .  k 6 4 3 5 2  

V PPH 66.81 7719 
w ppu * * *a* * * *  
Y PPH 1 7 . 3 4 2 9 8 7  

L N  PPR * * * * a * * *  
Z R  PpH a*******  
AU PPM eke***** 

358 NOT O E r E c r E o l  LESS THAN* OR  RACE VaLuEs .  
83 NOT DETECTED. LESS THAN* OR TRACE VALUES. 

340 NOT OETECTEDI LESS THAN* OR T R M E  VALUES. 
109 NOT OETECTEO* LESS THAW* OR TRACE VALUES. 

2 NOF DETECTEOe LESS THAN* OR TRACE VALVES. 
359 NOT DETECFEO* LESS THAH* OR TRACE VALUES. 

3 3  NOT OETECTEDI LESS THANp OR TRACE VbLUFS, 
3 4 8  Nor DETECTED. LESS THAN* OR TRbCE VALUES- 

1 GREATER THAN VALUES. NO tQHPUT&TIONS. 
3 5 7  NOT DErECTEO*  LESS THAN* OR TRACE VALUES- 

3 REPORTED VILUES. NO CORPUTIT IONS. 
278 REPORTED VALUES. 

21 REPORTED VALUES. NO COMPUTATIONS- 
252 REPORTED VALUES. 
359 REPORTED VALUES, 

2 REPORTED VICUES. NO COHPUTAT IONS. 
320 REPORTEO Vh tUES.  

13 REPORTED VALUES, NO COHPUTAT IONS. 

4 REPORTED VALUES. NO COMPUTAT IONS. 


