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NORTHERN PART OF THE TAYJiOR MOUNTAINS B-6 QUADRANGLE, ALASKA 

Allen  L. Clark,  W. H. Condon, 3.  M. Hoare, 

and Dennis H. Sorg 

INTRODUCTION 

dlnalyt ical  d a t a  f o r  22 rock and 69 stream-sediment samples from 
the  no r the rn  p a r t  of t h e  Taylor Mountains B-6, 1: 63,360-scale quadrangle 
are presented i n  t h i s  r e p o r t ,  toge ther  wi th  a s t a t i s t i c a l  t rea tment  of 
t h e  d a t a .  The samples were c o l l e c t e d  i n  1969 a s  p a r t  of t h e  program 
of t h e  U.S. Geological  Survey. 

The most comprehensive d i scuss ion  of t h e  geology of p a r t  of t h e  
s tudy  a r e a  i s  a r e p o r t  by W. M. Cady and o t h e r s  (1955). Addi t iona l  
data of i n t e r e s t  i s  g iven  i n  Sainsbury and MacKevett (1965) and 
MacKevett and Berg (1963). 

Procedures and t reatment  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 prepara- 
tion of samples. 

Rock samples a r e  p r imar i ly  grab samples from minera l  occurrences 
and outcrops.  They were chosen f o r  a n a l y s i s  t o  provide data on back- 
ground because they  were i n  the a r e a  of minera l  occurrences o r  stream- 
sediment anomalies,  because they  were s t rong ly  i r o n  s t a ined ,  o r  con- 
t a i n e d  v i s i b l e  s u l f i d e s .  

Stream-sediment samples were gene ra l ly  c o l l e c t e d  from the active 
atream channel ;  where t h i s  was not  poss ib l e ,  samples were c o l l e c t e d  
from bank o r  t e r r a c e  d e p o s i t s  ad jacent  t o  t h e  channel.  

Rock samples were crushed and pulverized and the minus 80 mesh 
f r a c t i o n  analyzed. Stream-sediment samples  were dr ied,  s ieved ,  and the 
minus 80 mesh fraction analyzed. The minus 80 mesh f r a c t i o n s  of the 
samples were analyzed f o r  30 elements by t h e  s ix-s tep  semiquan t i t a t i ve  
spec t ro  r a p h i c  method and f o r  gold and mercury by t h e  atomic abso rp t ion  E. 1 method ., 

L1~nalyses f o r  29 elements by semiquan t i t a t i ve  ana lyses  and f o r  gold 
and mercury by atomic abso rp t ion  a r e  g iven  i n  t h e  tables. Semi- 
q u a n t i t a t i v e  ana lyses  f o r  gold are omit ted.  



The s p e c t r o g r a p h i c  a n a l y s e s  were r epo r t ed  i n  percentage  (pct)  o r  

, parts per m i l l i o n  (pprn) t o  t h e  n e a r e s t  number i n  t h e  s e r i e s  1 .0 ,  0.7, 
0.5, 0.3, 0.2, 0.15, 0 -1 ,  etc. The precision of a r e p o r t e d  v a l u e  i s  
approximate ly  p l u s  100 pe rcen t  o r  minus 50 pe rcen t .  Analyses f o r  gold 
by the atomic a b s o r p t i o n  method a r e  a c c u r a t e  t o  f 100 p e r c e n t .  M i n i m u m  
limits of de t e rmina t ion  for each element axe on page 4 .  Semi- 
q u a n t i t a t i v e  spec t rog raph ic  analyses were done by K .  J. Curry and atomic 
a b s o r p t i o n  analyses were done by R .  L. Miller, R. B. T r ipp ,  H. D .  King, 
A .  L. Meier, D. G. Nurrey ,  and J .  R. Hassemer. 

Locations of the rock  and stream-sediment samples a r e  shown on 
Plate I. Rock sample d e s c r i p t i o n s  a re  given i n  table  1 and rock  sample 
a n a l y s e s  are t a b u l a t e d  i n  t a b l e  2 and stream-sediment a n a l y s e s  a r e  
tabulated i n  t a b l e  3. 

: )  - -  

The r e s u l t s  of t h e  analyses  of t h e  rock  and stream-sediment ana lyses  
have been processed by means of a computer program known as GEOSL?l and 
are presen ted  i n  tables 2 and 3 .  The GEOSLiiI program i s  designed 
pr imar i ly  for sum-a r i z ing  and t a b u l a t i n g  geochemical da t a - - e spec i a l l y  

. data from s e m i q u a n t i t a t i v e  spectrographic a n a l y s e s  (commonly referred 
t o  as  s i x - s t e p  spec t rog raph ic  ana lyses )  by t h e  l a b o r a t o r i e s  of t h e  U.S. ... 

.. Geologica l  Survey. 
- 

The program ou tpu t  c o n s i s t s  o f :  (a) a t a b u l a t i o n  of t h e  data,  (b) 
hisiograms 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  exczpt  
tungsten, and (c) a s t a t i s t i c a l  sumtary which inc ludes  geometric means 
and geometric d e v i a t i o n s .  



. . 
1 

. . 
Table 1.--Description of rock ,  vein, and a l t e r e d  zone samples from t h e  

Taylor Mountains B-6 quadran~le. ( A l l  samples are 
of r e p r e s e n t a t i v e  material,) Sample localities are shown 
by sample number p l o t t e d  on t h e  acconpanying map, P l a t e  1. 

Sample No. Lab. No. Sample Desc r ip t ion  

Medium-grained qtiar t z nlonzonite 
Dense b l ack  c h e r t y  h o r n f e l s  
Quartz monzonite, l o c a l l y  p o r p h y r i t i c  
Quartz monzonite, l o c a l l y  p0rphyr i t i . c  
B i o t i t e  quartz monzonite porphyry 
Hornfe ls  wi th  qua r t z  v e i n l e t s  
Hornfelsed s h a l e  w i th  quar tz  v e i n s  
Rhyo l i t e  
Rhyo l i t e  
Hornfe ls  w i th  abundant s u l f i d e s  on shears 
Limonite hornfe lsed  graywacke wi th  qua r t z  

*- 

v e i n l e t s  and a r s e n o p y r i t e  
Graywacke hornfels 
Graywacke h o r n f e l s  w i t h  b i n d h e i n i t e  
Copper stained hornfels 
Limonite  basaltic (? )  dike rock  
Limonite b a s a l t i c ( ? )  dike rock 
~ h j o l i t e ,  s t r o n g  manganese s t a i n  . 
Rhyo l i t e ,  strong manganese s t a i n  
Rhyo l i t e  
Rhyo l i t e  
B i o t i t e  r i c h  r h y o l i t e  
Hornfelsed graywacke 



~ x ~ l a n a ' t i o n  of Tables:'.2 and 3 

* Analyt ica l  results from rock  and stream-sediment samples are given  
i n  Tables 2 a n d 3  a s  analytical values  such as 7.0000 ppm, 10.0000 per -  
cent, e t c . ,  o r  as q u a l i f i e d  values expressed as  a le t ter .  These letter 
codes are N = not  d e t e c t e d ,  L = less  than  specified l i m i t  of detection, 
G = greater than v a l u e  shown, B = no d a t a ,  H = i n t e r f e r e n c e .  The term 
T = trace, but  does no t  occur i n  these d a t a .  Note t h a t  t h e  right-most 
zero d i g i t s  f o r  each a n a l y t i c a l  v a l u e  may o r  may no 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 de tec t ion  are a s  fo l lows:  

Speci f ied  l i m i t s  of d e t e c t i o n  

FE PCIl MG PCT CA PCT TI PCT MN PPM AG PPM 

AS PPM AU PPM B PPM BA PPM BE PPM BI PPM 

- -.. c6 PPH .. . ' CR PPM CU PPM IA P'PY MO PPM NB PPFi 
.- 

5.00000 5.00000 2.00000 20.00000 2.00000 10.00000 

NT *PPN PB PPM ' . 'SB PPL.1 SC. PPM SN PPM SR PPM 

2.00000 10.00QOO 0.50000 5.00000 10.00003 50.00000 

V PPM W PPM .Y PPX ZN PPM ZR PPM HG PPM 

Semiquan t i t a t i ve  spectrographic a n a l y s e s  by the  U.S. Geological 
Survey are repor t ed  as geometric midpoin ts  (1.0, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc.) of geomet r icbracke tshaving  t h e  boundar ies  1 . 2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.C83, e t c .  The frequency d i s t r i b u t i o n s  

. and histograms are on logzrithmic sczles and are computed us ing  these  
.brackets as class, intervals ,  f o r  example: 

Reported v a l u e  (ppm) Limits 



On the histograms decimal numbers are shown as powers of 10, for example: 

-1 
7.OE-01 means 7.0 x 10 or 0.7 

7.OE 00 means 7.0 x 10' or 7.0 

7 ,OE 01  means 7.0 x lo1 or 70.0 

, 7 . O E 0 2 m c a n s 7 . 0 x 1 0 ~  o r  700.0 

1.OE 03 means 7.0 x lo3 or 7,000.0 

The his tograms a r e  r o n s t r u c t c d  of X ' s ,  each of which r e p r e s e n t s  
1 percent of the  t o t a l  nu:nber (309) of samples. 

The histograms s r l t i  the statistics given  below then  a r e  d e r i v e d  
only from d a t a  v a l u e s  w i t h i n  thc  rdnges of analytical r i e ~ e r n i n a t i o n  
("analytical values"). T h e  histof;r , lms a re ,  t h e r e f o r e ,  incomplete ,  and 
the statistics are  biased i f  d a t a  vcl l t~es q u z l i f i e d  w i t h  N, L, C, T, or - 

H codes are p r e s e n t .  (Scc  t h c  his togram and s t a t i s t i c - s  b ~ l o t ~  it: f o r  
tin, which a re  ca lcu la ted  fro111 o n l y  one sample.)  S t a t i s t i c a l  es t imates  
that are unbiased Tn t h i s  r ega rd  a r e  g iven  a t  t h e  end of Tab le s  2 and 3 .  The 
geometric mean i s  t h e  a n t i l o g a r i t h m  of t h e  ar i thmet ic  mean of the 102s 
of the analyses and a n  estirn3te o f  "central t endcncy , "  o r  of a chnrac- 
teristic valuc;,  of a f r ~ > q u c n c y  d i s t r i b l ~ t i o n  t h a c  i s  a p p r o x i n a t ~ l y  
symmetrical 011 a l o g  s ca l e ,  and is thvrefore u s e f r l l  f o r  c h a r a c t e r i z i n g  
many geochemical. distributions. 'I'he geometric nocln i s  n o t  a n  estinlate 
of geochemical abundance.  Thc geomet r ic  d e v i a t i o n  i s  thc a n t i l o g a r i t l i m  
of the standard d e v i a t i o n  n f  t h e  logs of t h e  ana lyses .  See USGS Profes- 
s ional  Paper 574-B for  f u r t h c r  ciisl-ussion and USGS R u l l e t i n  1 1 4 7 E ,  
p. 20-23, for further (1isctl:;sion ancl cxplanat io11 r f  geometric deviation. 

In the cornputa t ko! , l)cr l o r  : y , c ' c i  t o  I):.ociut:~? t h v  5 t a t i s  t i c a l  sununary a t  t;lc 
end of Tables 2 and 3 a !  l i ' l e ~ ; ~ t x i ~ t ~  o r e  i g n o r e d  where  one o r  more of t h e  
unqualified d a t a  value.; : . A  i c;,s t i n n  ~ I I P  analytical limit of d e t e c t i o n  
s p e c i f i e d  on input: or .i~iicrc a n y  d a t a  va lucs  a re  q u a l i f i e d  w i t h  t he  G 
(greater than)  code. ll,it,l value:; q u c ~ l i f  i e d  r ~ i t h  I3 or  tl arc n o t  used in 
the  computations. !Jhert nont: o f  t h e  d a t a  valucs f u r  an elemcnt are 
qualified t h e  xcan and cicvlat.iori > ;hou l t l  h e  the salnc a s  those  given i n  
the p reced ing  s e c t i o n .  li'l~crc d a t a  a re  qual i f - ied  w i t h  tlie codes  N ,  L ,  
or  T, the e s t i m a t e s  of ~ : t n n i c t r i c  urc.:ln and d e v i a t i o n  a r e  based on a method 
by A. J. Cohen f o r  trcclt i n g  ccnsored  d i s t r i b u t i o n s .  The a p p l i c a t i o n  of 
this method of geochcrn ; [::I 1 prv t )  lc>111:; is described in USGS P r o f e s s i o n a l  
Paper 574-8. The estin\..ites a r e  ~ l n l r j ~ l s e d  i n  a s t r i c t  sense on ly  whcrc 
the data are derived i roln a Ini:~~ilrrn,ll parent p o p u l a t i o n ,  b u t  experiments  
have shown t h a t  l a rgc  d i > p . ~ r t  u r r . :  from this r c q u i r ~ m e n t  may n o t  g r e a t l y  ' 

invalidate the results. >.cccp t a m p  2nd u s e  of t h e  c s t i n a t t s ,  however,  
is the responsibility of the i11d iv  i d u a l .  



Wornfelsed contacts  

Geochernically a n o ~ 3 l c t l s  areas are almost without exception located 
in or associated w i t h  h o r n t e l s e d  graywackes and shales a t  the con tac t  
w i t h  igneous intrusives. 

A typ ica l  miner ali ,: :idrnF CIS is  s t r o n g l y  l iman i t e  s t a i n e d  and 
shows numerous l i rnunll-e  ;~isi.?. , The h o r n f e l s  i s  cut by numerous swll 
quartz veins rarely exceu4l r~g  I / 8  inch in width .  Approximately 114 
of the quartz veinlets c : i ~ r y  mi.nc1r amounts, generally less than 1 per-  
cent', of arsenopyrite. in addi tiun to occurring in quartz veinlets ,  
locally arsenopyrite is dissemi-nated throughout t h e  hornfelsed country 
rock. The mast cvmaon aiteratiun producL observed j.s s c o r o d i t e  
associated with arsenol9yr i t e .  T,ocally, a weak copper staining, 
primarily malachite, i . c i I I  b e  observed on f r a c t u r a l  s u r f a c e s .  
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FREQUENCY TABLE FOR COLUMN 8 [ AU PPH 1 

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

ANhLYT ICAL 
N L H 3 T G VALUES 

22 0 0 0 0 0 0 ***** 0.0 0.0 0.0 

M I N I M U M  s 9 . 9 9 9 0 0 E  48  
I 

GEOMETRIC MEAN = 9.99900E 40 

GEOMETRIC DEVIATION 1 9099900E 48 



FREQUENCY TABLE FOR COLUMN 
1 

LIHlTS F REQ 
LOWER - UPPER 

1 8.3E 00 - 1 . 2 E  01 3 
1 . 2 E  01 - 1.8E 01  2  
1-8E 01 - 2 - 6 E  01 2 

1 2 . 6 E  01 - 3 - 8 E  01 2  
3.8E 01 - 5.6E 01 1 
5obE 0 1  - 8-3E  01 2 

1 8-3E 0 1  - 1.2E 0 2  1 
f . 2 E 0 2 -  1-8E02 2 

9 ( 0 PPM I 

FREP PERCENT 
C U M  FREQ 

3 13-64  
S 9-09 
7 9-09 
9 9 - 0 9  

I0 4 . 5 5  
1 2  9 -09  
13 4.55 
15 9.09 

? 
HISTOGRbH FOR COLUMN 9 { B PPM 1 

1 - O E  01 X X X X X X X X X X X X K X  

1 .5E  01 X X X X X X X X X  

2 - O E  01 X X X X X X X X X  

3 - O E  01 K X X X X X X X X  

5 . O E  01 X X X X X  

7.0E 01 X X X X X X X X X  

1.OE 02 X X X X X  
E3 
0 1 . 5 E  02 X X X X X X X X X  

H A K I M U M  = 1.50000E 0 2  

MINIMUM 1.00000E 01 

GEOMETRIC MEAN = 3 - 2 3 5 8 3 E  01 

PERCENT 
FREO CUH 

13-64  
2 2 -  73 
3 1 - 8 2  
40.91 
4 5 - 4 5  
54.55 
59. 0 9  
68.18 

ANALYTICAL 
T G VALUES 
0 7 15 

010 31-82 

GEOMETRIC D E V I A T I O N  = 2 .63591E 00 



FREQUENCY TABLE FOR COLUMN 10 ( B A  PPR 1 

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

1.8E 01 - 2.6E 0 1  0 0 
2.6E 0 1  - 3.8E 01 0 0 
3.8E 01 - 5.6E 0 1  0 0 
5 . b E 0 1 -  8 . 3 E 0 1  0 0 
8 .3E  01 - 102E 0 2  0 0 
1 0 2 E  0 2  - 1.8E 0 2  1 1 
1 . 8 E 0 2 -  Z o b E 0 2  2 3 
2 - 6 E  02 - 3.8E 02 2 5 
3 0 8 E 0 2 -  5 - b E 0 2  2 7 
5.6E 02 - 8.3E 0 2  9 1 6  
8.3E 0 2  - . 1.2E 03 2 18 
1.2E 0 3  - 1.0E 03  0 1 8  
1.BE 03 - 2.bE 0 3  2 2 0  
2 0 b E  03 - 3.8E 0 3  1 21  

PERCENT 
FREQ 
0 0 
0.0 
0 0 
0.0 
0 - 0 
4.55 
9.09 
9.09 
9 -09  

40 -91  
9.09 
0.0 
9 - 0 9  
4 . 5 5  

PERCEFlT 
FREQ CUM 

0 . 0  
0.0 
0.0 
0 .o 
0.0 
4 - 5 5  

13.64 
22.73 
31.82 
72.73 
8 1 - 8 2  
8 1  82 
90.91 
95.45 

HISTOGRAM FOR COLUMN 1 0  ( BA PPH 1 

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

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

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

N ?oOE 02 X X 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 X X X X X X X X X X X X X X  

P 1 . O E  03 X X X X X X X X X  

1 - 5 E  03 

2.OE 03 X X X X X X X X X  

3.OE 03 X X X X X  

H I N I H U M  = 1.50000E 0 2  

ANALYTIChL 
T G VALUES 
0 0 2 1 

0 . 0 0.0 

GEOMETRIC MEAN = 6.32016E 02 

GEOMETRIC D E V I A T I O N  = 2.13696E 00 





fREQUENCY TABLE FOR COLUMN 12 t B I  PPH 1 

LIMITS FREQ FREQ PERCENT 
LOWER - UPPER CUM FREQ 

8.3E 00 - L-2E 01  0 0 0.0 
1.2E 01 - 1.8E 01 1 1 4 - 5 5  
1-8E 01  - 2.6E 01 0 1 0.0 
2-6E 01 - 3 - 8 E  01 3 4 13-54 
3.8E O t  - 5.6E 01 0 4 010 
5.6E 0 1  - 8.3E 01 1  5 4.55 
8.3E 0 1  - 1 - 2 E  0 2  0 5 0 - 0  
1.ZE 0 2  - 1.BE 02 1 6 4.55 

HISTOGRbH F O R  COLUMN 12 ( BI PPM 1 

1.5E 01 XXXXX 

2.OE 01 

3 - O E  01 XXXXXXXXXXXXXX 

7.OE 01 X X X X X  

I'; 1.5E 0 2  XXXXX 
W 

nnxInun = i.soooo~ oz 

M I N I M U M  = 1-50000E 01 

GEOMETRIC HEAN = 4-02507E 0 1  

G E O M E T R I C  D E V I A T I O N  2 .24507E 00 

PERCENT 
FREQ CUM 

0.0 
4.55 
4.55 

18.18 
1 8 - 1 8  
22-73  

ANALYTICAL 
T G VALUES 
0 0 b 

0.0 0.0 



FREQUENCY T h B L E  FOR COLUMN 13  ( CD PPH 1 

L I H I T S  FREQ FREO P E R C E N T  PERCENT 
LOWER - UPPER CUM FREQ FREQ CUM 

I 

ANACYT ICAL 
N L H B T G VALUES 

I 22 0 0 0 0 0 0 +**** 0.0 0.0 0.0 

! MAXIMUM = -9m99900E 48  

M I N I M U M  = 9.99900E 48 

GEOMETRIC MEAN 9e99900E 48 

GEOMETRIC O E V I A T I O N  9e99900E 48 
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FREQUEMCY TABLE FOR COLUMN 15 CR PPH 1 

LIMITS FREQ 
LOWER - UPPER 

. 3.8E 00  - 5.6E 00 0 
5 - 6 E  00 - 8.3E 00 0 
8 - 3 E  00 - 102E 0 1  1 
1.ZE 01 - 1 .8E  0 1  3 
1.8E 01 - 2.6E 0 1  0 
2 - 6 E  01 - 3.8E 0 1  3 
3.8E 01 - 5 - 6 E  01  2 
5.615 OL - 8.3E 0 1  6 
8.3E 01 - 102E 02  2 
f . 2 E 0 2 -  I . B E 0 2  1 

F REQ 
CUM 
0 
0 
t 
4 
4 
7 
9 

1 5  
17 
10  

PERCENT 
FREQ 

0.0 
0.0 
4.55 

13.64 
0 .0  

1 3 - 6 4  
99 09 

21.27 
9.09 
4.55 

PERCENT 
FREP CUM 

0.0 
0 .o 
4.55 

1 8 - 1 8  
18.16 
31-82 
40.91 
6 8 - 1 8  
77.27 
01.82 

H I S T O G R A M  FOR COLUMN 15 ( CR PPM 1 

1.OE 01 XXXXX 

1.5E 0 1  XXXXXXXXXXXXXX 

Z.OE 01 

3.OE 01  XXXXXXXXXXXXXX 

5.OE 01 XXXXXXXXX 

7,OE 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  

1 . O E  02 XXXXXXXXX 

1.5E 02 XXXXX 

M A X I M U M  = L.50000E 02 

M I N I M U M  = 1-00000E 0 1  

ANALYTICAL 
T G VALUES 
o o L a 

0.0 0.0 

GEOMETRIC MEAN = 4 .41242E 01 

GEOMETRIC DEVIAT ION = 2.17696E 0 0  



FREQUENCY TABLE FOR COLUHN 1 6  1 CU PPM 1 

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

3.8E 0 0  - 5.bE 00 f 1  4.55 
5.6E 00 - 8.3E 00 0 1 0 0 
8-3E 00 - 1oZE 0 1  4 5 18.18 
1-ZE OI - 1-8E  01  3 8 13.64  
l e a €  01 - 2.6E 0 1  b 14 27.27 
2.6E 01 - 3-8E 01 2 16 9.09 
3.8E 01 - 5.6E 0 1  1  17  4 0 5 5  
506E 01  - 8.3E 01 2 19  9.09 
8.3E 01  - 1.2E 02  1 20 4 . 5 5  
1.ZE 02 - 1 - 8 E  0 2  0 20 0.0 
1-8E 02 - - 2.6E 02 1 2 1  4.55 
2.6E 0 2  - 3-8E 02 1  2 2  4.55 

HISTOGRAM FOR COLUMN 16 I CU PPH 1 

5 .OE 00 XXXXX 

1 - O E  01  XXXXXXXXXXXXXXXXXX 

1 -5E  0 1  XXXXXXXXXXXXXX 

2.OE 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  
f 

3.OE OI XXXXXXXXX 

5.OE 01  XXXXX 
N 
4 7.OE 01  XXXXXXXXX 

1.OE 0 2  XXXXX 

2.OE 02  XXXXX 

3,OE 02 XXXXX 

MAXIMUM = 3 .00000E 0 2  

M I N I M U M  f 5m00000E 00  

GEOMETRIC MEAN = 2ob0693E 01 

PERCENT 
FREQ CUM 

4.55 
4 .55  
22.73 
36.36 
63 .64  
7 2 - 7 3  
77.27 
8 4 - 3 6  
90 9 1 
9 0 - 9 1  
95.45 
100.00 

ANhLYTICAL 
T G , VALUES 
0 0 22  

0.0 0.0 

GEOMETRIC DEVIATION P 2.78821E 00 
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FREQUENCY TABLE FOR COLUMN 18 ( MO PPW I 

L I M I T S  FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FRE9 FREP CUM 

3 r 8 E 0 0 -  5 - 6 E 0 0  1 1 4.55 4.55 

HlSTOGR&H FOR COLUMN 18 t A0 PPW 1 

5.OE 00 X X X X X  

MAXIMUM = 5.00000E 00 

MINIMUM = 5.00000E 00 

GEOMETRIC HEhN = 5 . 0 0 0 0 0 E  00 

ANALYTICAL 
T G VALUES 
0 0 1 

0 . 0  0.0 

GEOMETRIC DEVIATION 1 9.99900E 48 







FREQUENCY TABLE FOR COLUMN 2 1  ( PB P P H  
\. 

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

8.3E 00 - 1-2E 0 1  3 3 13 .64  13.64 
1.2E 0 1  - 1 - 8 E  0 1  3 6 13 .64  2 7 - 2 1  
1.8E 0 1  - 2 0 6 E  0 1  2 8 9 09 3 6 - 3 6  

HiSTOGRAM FOR COLUHN 2 1  ( P B  PPH 

1,OE 01 X X X X X X 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  

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

3,OE 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  

5 . O E  01 

7.OE 01 

W 
C3 1.OE 0 2  X X X X X  

1.5E 02 

5.OE 02 X X X X X  

M A X I M U M  = 5.00000E 0 2  

M I N I M U M  1.00000E 0 !  

G E O H E T R I C  MEAN = 2.61635E 01  

G E O M E T R I C  D E V I A T I O N  2.45419E 00 

A N A L Y T I C A L  
T G VALUES 
0 0 19 

0.0 0.0 



FREQUENCY TABLE FOR COLUMN 22  1 SB PPH 1 

L I ~ I T S  FREQ FREQ PERCENT 
LOWER - UPPER CUM FR E Q  

8 - 3 E  0 1  - 1 . 2 E  0 2  0 0 010 
1 . 2 E 0 2 -  1.8E02 0 0 0.0 
1 - 8 E  02 - 2.6E 02 1 1 4.55 
2-6E 02 - 308E 02 3 4 1 3 - 6 4  
3 - B E  02 - 506E 0 2  1 5 4 - 5 5  
5 . 6 E 0 2 -  8 . 3 E 0 2  1 b 4 - 5 5  

I 6 - 3 E 0 2 -  1 . 2 E 0 3  0 6 0.0 
1.2E 03 - 108E 0 3  0 b 0.0 
1.8E 03 - 2.bE 0 3  0 6 0.0 

I Z.6E 03 - ' 3 .8E  03 1 7 4.55 

HISTOGRAM FOR COLUMN 22 ( SB PPH 1 

2.OE 0 2  X X X X X  

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

5.OE 02 X X X X X  

7.OE 0 2  X X X X X  

3.0E 03 X X X X X  

GEOMETRIC MEAN = 4 0 7 7 6 1 5 E  02 

GEOMETRIC D E V I A T I O N  = 2047597E 00 

PERCENT 
FREQ CUM 

0.0 , 

0.0 
4.55 
18-18 
22-73 

ANALYTICAL 
T G VALUES 
0 0 7 

0.0 0.0 
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FREQUENCY TABLE FOR COLUMN 28 ( Y PPM 1 

L IHITS FREQ FREQ PERCENT PERCENT 
LOUER - UPPER CUM F R E Q  FREQ CUM 

8-3E 00 - 1.2E 01 1 1 4 - 5 5  4 .55  
1.2E 01 - ' 1.8E 01 2 3 9.09 13.64 
lt8E 01 - 2 - 6 E  01 3 6 13.64 27-27  
2-bE 01 - 3 - B E  01 9 1 5  40.91 68.18 
3.8E 0 1  - 5-6E 0 1  1 16 . 4.55 72-13 

HISTOGRAM FOR COLUMN 2 8  1 Y PPH I 

1 . O E  01 X X X X X  

1.5E 01 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  

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

5,OE 01 X X X X X  

A N A L Y T I C A L  
N L ti 0 T G VALUES 
0 6 0 0 0 0 16 

0-0 27.27 0 -0  0 - 0  

MAXIMUM = 5.OOOOOE 01 

~3 M I l Y I H U H  = 1.00000E 0 1  
t& 

GEOHETRlC MEaN = 2.45763E 0 1  

GEOMETRIC D E V I A T I O N  = 1-47760E 0 0  



FREQUENCY TABLE FOR COLUMN ' 29 1 E N  PPM 1 

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

1.8E 02 - 2.6E 02  0 0 0.0 0.0 
2.6E 02 - 3.0E 0 2  0 0 0.0 0.0 
3.8E 02 - 5.6E 02 0 0 0.0 0.0 
5.6E 02 - 8.3E 0 2  1 1 4.55 4.55 

HISTOGRAM FOR COLUMN 29 [ ZN PPA ) 

7.OE 0 2  X X X X X  

M A X I M U M  = 7.00000E 0 2  

M I N I M U M  7.00000E 02 

GEOMETRIC MEAN = 6.99998E 02 

ANALYTICAL 
T G VALUES 
0 0 1 

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 9.99900E 40  



FREQUENCY TABLE FOR COLUMN 30 ( ZR PPM 1 

L I M I T S  FREQ 
LOWER - UPPER 

I 8 - 3 E  00  - 1 0 Z E  01 0 
1.2E 01 - 1-BE 01 0 
1.8E 0 1  - 2-6E 01 0 

1 2aSE 0 1  - 3.0E 01 0 
3.8E 0 1  - 5 - 6 E  0 1  0 
5.6E 0 1  - B-3E 01  4 
8.3E 0 1  - 1-2E 02 6 
1 . 2 E 0 2 -  I - 8 E 0 2  9 
1.BE 02 - 2.6E 0 2  1 
2.6E 0 2  - 3.8E 02 2 

FREQ 
CUM 

0 
0 
0 
0 
0 
4 

10 
19 
20 
2 2  

HISTOGRAM FOR COLUMN 30 ( Z R  PPH I 

PERCENT 
F REQ 

0 - 0  
0.0 
0.0 
0 . 0  
0.0 

18-18 
27.27 
40.91 

4.55 
9.09 

PERCENT 
FREQ CUM 

0.0 
0 . 0  
0.0 
0 0 
0.0 
18.18 
45.45 
86.36 
90 .91  

100.00 

7-OE 01 X X X X X X X X X X X X X X X X X X  

1.OE 02  X X X X K X X X X X X X X X X X X X X X X X X X X X X  

Z.OE 0 2  X X X X X  

3-OE 02 X X X X X X X X X  
P 
F &IYALYTICAL 

N L H 8 T G VALUES 
0 0 0 0 0 0 22  

0.0 0.0 0.0 0 0 

M A X I M U M  = 3.00000E 02  

G E O M E T R I C  MEAN = 1 . 2 6 1 6 2 ~  02 

GEOMETRIC DEVIATION 1.52115E 00 



-- ---- -. - - - -  .- - .  - -  

FREQUENCY TABLE FOR COLUMN 31  l AU PPM 1 

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

1.8E-02 - 2.6E-02 0 0 0 .0  0.0 
2.6E-02 - 3-BE-02 0 0 0 . 0  0.0 
3.8E-02 - 5.6E-02 0 0 0 .0  0.0 
5.6E-02 - 8.3E-02 0 0 0.0 0.0 
B.3E-02 - 1.2E-01 2 2 9.09 9.09 

HISTOGRdH FOR CULUMN 3 1  ( AU PPW 1 

1,OE-01 X X X X X X X X X  

GEOMETRIC MEAN = 1.00000E-01 

GEOMETRIC DEVIATION 1.00000E 00 

ANhLYT I C A L  
T G VALUES 
0 0 2 

0.0 0.0 
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I N  THE COMPUTATIONS PERFORMED T O  PRODUCE THE FOLLOWING T A B L E  OF GEOMETRIC MEANS AND D E V I A T I O N S t  A L L  ELEMENTS ARE IGNORED kHERE 
I ONE OR MORE O F  THE U N Q U A L I F I E D  DATA VALUES I S  L E S S  T H A N  THE A N A L Y T I C A L  L I W T T  OF D E T E C T I O N  S P E C I F I E D  ON I N P U T  OR HHERE ANY D A T A  

V A L U E S  A R E  Q U A L I F I E D  W I T H  THE G (GREATER THAN1 CODE. DATA VALUES Q U A L I F I E D  W I T H  0 OR H ARE NOT USED I N  THE COMPUTATIONS. WHERE 
NONE OF THE D A T A  V A L U E S  FOR AN ELEMENT ARE Q U h L I F I E D  THE MEAN AND D E V I A T I O N  SHOULD B E  THE SAME AS  THOSE G I V E N  I N  THE PRECEDING 
SECTION.  WHERE DATA ARE Q U A L I F I E D  W I T H  THE CODES N v  L t  OR T I  THE E S T I M A T E S  OF GEOMETRIC MEAN AND D E V I A T I O N  ARE BhSEO ON A METHOD 
B Y  A .  J. COHEN FOR T R E A T I N G  CENSOREU D I S T R I B U T I O N S .  THE A P P L I C A T I O N  OF T H I S  METHOD TO.GEOCHEMICAL PROBLEMS I S  DESCRIBED I N  
USGS P R O F E S S I O N h L  PAPER 574-8.  THE E S T I M A T E S  ARE U N B I A S E D  I N  A  S T R I C T  SENSE ONLY WHERE THE CbTA ARE D E R I V E D  FROH A LOGNGRMaL 
PARENT P O P U L A T I O N *  BUT E X P E R I M E N T S  HAVE SHOWN THAT LARGE DEPARTURES FROH T H I S  REQUIREMENT M A Y  NOT GREATLY I N V b L I D A T E  THE RESULTS 
ACCEPTANCE AND USE OF THE E S T I M A T E S *  HOWEVERt IS THE R E S P O N S I B I L i T Y  O F  THE I N O I V I D U A L .  
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P B  PPM 
> SB PPH 

SC P P H  
S N  PPH 

> SR P P M  v P P M  
W ? P A  
Y PPM 

ZN P P H  
LR P P H  
AU PPM 
HG PPM 

3 NOT D E T E C T E D *  L E S S  THAN* OR TRACE V A L U E S . '  
1 5  NOT D E T E C T E O t  L E S S  THAN, OR TRACE VALUES. 

6 NOT D E T E C T E D *  L E S S  T H A N *  OR TRACE VALUES- 
11 NOT D E T E C T E D t  L E S S  T H A N *  OR TRACE VhLUES. 
12 NOT D E T E C T E D t  L E S S  T H A N t  OR TRACE VALUES. 
2 2  SAMPLES AND 22 A N d l Y T I C d L  VALUES. 
22 NOT DETECTED*  L E S S  THAN, OR TRACE V h L U E S -  

5 NOT DETECTED, L E S S  T H A N *  OR TRACE VhLUES. 
2 1  NOT D E T E C T E O t  L E S S  T H A N *  OR TRACE VALUES. 
2 2  SAMPLES A N D  22 A N h L Y T I C A L  VALUES* 
20 NOT D E T E C T E D t  L E S S  T H A N *  OR TRACE VALUES. 
12 GREATER THAN VALUES. NO COMPUTATIONS. 

19 REPORTED VALUES-  
7 REPORTED VALUES. 

16 REPORTED V A L U E S *  
11 REPORTEO VALUES. 
10 REPORTED V A L U E S *  

0 REPORTED VALUES. NO COMPUTATIONS. 
16 REPORTED VALUES. 
1 REPORTED V A L U E S *  NO C O M P U T A T I O N S *  

2 REPORTED VALUES. hG COEPUTATIONS.  
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FREQUENCY TABLE FOR COLUMN 3 ( C A  PCT ) 

L I H I  T S  FREO FREG PERCENT 
LOWER - UPPER CUM FREP 

308E-02  - 5 . 6 f - 0 2  0 0 0.0 
5.6E-02 - 8.3E-02 0 0 0 - 0  
8 . 3 E - 0 2 -  lei!€-01 2 2 2 - 9 0  
1.2E-01 - 1.8E-01 2 4 2.90 
1-8E-01 - 2-bE-OI  6 1 0  8-70 
2,bE-01 - 3.8E-01 10 2 0  14 49 
3-BE-01 - 5.6E-01 21  4 1  30.43 
5 . 6 E - 0 1 -  8 .3E-01 22  63 31.88 
8.3E-01 - 1.2E 0 0  6 69 8.70 

HISTOGR&H FOR COLUMN 3 { Cd PCT 8 

1.OE-Oi XXX 

i e 5 E - 0 1  X X X  

2.OE-Oi XXXXXXXXX 

3.OE-01 XXXXXXXXXXXXXX 

5.OE-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  

7.M-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  

1.OE 0 0  XXXXXXXXX 
Cn 
4 

M I N I M U M  = 1.00000E-01 

GEOMETRIC MEaN = 4.67271E-01 

PERCENT 
FREQ cun 

0 . 0  
0 . 0  
2.90 
5 . 8 0  

14.49 
2 8  -99 
59.42 
91-30 

1 0 0 . 0 0  . 

ANALYTICAL 
T G VALUES 
o a 69 

0.0 0.0 

G E O M E T R I C  D E V I A T I O N  = 1.73821E 0 0  



FREQUENCY TABLE FOR COLUMN 4 ( T I  

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

1.8E-03 - 2.6E-03 0 0 
2.6E-03 - 3.8E-03 0 0 
3.0E-03 - 5.6E-03 0 0 
5.6E-03 - 8.3E-03 0 0 
8 .3E-03-  1.2E-02 0 0 
1.2E-02 - 1.8E-02 0 0 
1.8E-02 - 2.6E-02 0 0 
2.6E-02 - 3-8E-02 0 0 
3.8E-02 - 506E-02 0 0 
5.6E-02 - 8.3E-02 0 0 
8.3E-02 - 1.2E-OI 0 0 
1.2E-01 - 1.8E-01 2 2 
1.8E-01 - t o 6 E - 0 1  5 7 
2.6E-01-  3-8E-01 24 3 1  
3.8E-01 - 5.6E-01 3 2  6 3  
5.6E-01 - 8.3E-01 6 69  

PCT I 

PERCENT 
FREQ 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 . 
0.0 
0.0 
2.90 
7.2 5 

34.78 
4 6 - 3 8  

8.70 

PERCENT 
FREQ CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
2.90 

10. 14 
44.93 
91.30 

100.00 

HISTOGRAM FOR COLUMN 4 I T I  PCT I 

1.5E-01 X X X  

Z.0E-01 X X X X X X X  

3.OE-OL 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  

5.OE-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 K X X X  
a 
8 7.OE-01 X X X X X X X X X  

ANl lLYTICAL 
Fi L H 6 1 G VALUES 
0 0 0 0 .  0 0 6 9 

0.0 0 . 0 0 . 0 0.0 

HAXIHUM = 7.00000E-01 

GEOMETRIC MEAN 3.89514E-01 

GEOMETRIC DEVIATION = 1.45995E 00 
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FREQUENCY TABLE FOR COLUMN 6 I AG PPM 1 

L I M I T S  
LOHER - UPPER 

3.8E-01 - 5-6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2E 00 
1-2E 00 - 1.8E 00 
1 . 8 E 0 0 -  2.6E00 
2.6E 00 - 3.8E 00 
3-8E 00 - 5.6E 00 
5 . b E 0 0 -  6.3€00 

FREQ FREQ 
CUM 

1 1 
4 5 
3 8 
2 10 
1 11 
1 12 
0 1 2  
1 13 

HlSTOGRhM FOR COLUMN 6 1 AG PPM I 

7-OE-01 X X X X X X  

1-OE 0 0  X X X X  

1.5E 00 X X X  

M A X I M U M  = 7.00000E 00 

GEOMETRIC MEAN = 1-20542E 00 

PERCENT 
FREQ 

1 45 
5.80 
4.35 
2-90 
1 - 4 5  
1-45 
0.0 
1.45 

PERCENT 
FREQ CUM 

1.45 
7.25 

11.59 
14.49 . 
15.94 
17 939 
11.30 
18.84 ' 

ANALYTICAL 
T G VALUES . 
0 0 13 

0.0 0.0 

GEOMETRIC D E V I A T I O N  = 2.06839E 00 



FREQUENCY TABLE FOR COLUMN 7 ( hS PPN I 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER C UF FREQ 

1.8E 02 - 2-6E 02 2 2 2 .90  
2.6E 02 - 3 - 8 E  0 2  4 6 5 . 8 0  
398E 02 - SebE 0 2  1 7 1.45 
5.6E 02 - 8-3E 02 5 1 2  7.25 
8.3E 02 - 1.2E 03 1 13 1.45 
1.2E 03  - 1.8E 0 3  2 15 2.90 
1-8E 03 - 2.6E 03 2 17 2.90 
2-6E 0 3  - 3-8E  0 3  3 20 4 .35  
3.8E 03 - 5.6E 03 0 20 0.0 
5 - 6 E  03 - 8-3E 03  0 20 0.0 
8.3E 03 - 1.2E 04 0 20 0-0  
1 . 2 E 0 4 -  1.8E 04 0 20 0.0 
1-8E 04 - 2.6E 04 1 21  1.45 

HISTOGRAM Fa4 COLUHN 7 I A S  PPW 1 

2.0E 02 X X X  

3 .OE 02 X X X X X X  

5.OE 02 X 

ImOE 02 X X X X X X X  

Q1 + 1.5E 03 X X X  

2 . O E  0 3  X X X  

3 . O E  03 X X X X  

PERCENT 
FRE9 CIJH 

2.90 
8.70 

10-14 
17.39 
18.84 
2 1.74 
24.64 
28-99 
28.99 
28-99 
28.99 
28.99 
30.43 

hNALYT ICaL  
T G VALUES 
0 0 2 1 

0.0 0.0 

G E O M E T R I C  MEAN = 9-08172E 02 

GEORETRIC D E V I A T I O N  = 3.11279E 00 



FREQUENCY TABLE FOR COLUMN 8 ( RU PPM 1 

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

ANALYTICAL 
F1 L  H B T G VALUES 

6 9 0 0 0 0 0 0 
+*+** 0.0 0.0 0.0 

HAXIMUM = -9.99900E 48 

M I N I M U M  = 9 .99900E 48  

GEOMETRIC MEAN = 9.99900E 48  

GEOMETRIC D E V I l i T I O N  9.99900E 48 
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FREQUENCY TABLE FOR COLUMN 10 1 R A  PPM 1 

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

1 . 8 E 0 1 -  2 . 6 E 0 1  0 0 0.0 
2.6E 01 - 3.8E 01 0 0 0.0 
3.8E 0 1  - S o b €  0 1  0 0 0.0 
5 * 6 E  0 1  - 8 - 3 E  OI 0 0 0.0 
8 . 3 E 0 1 -  1 - 2 E 0 2  0 0 0.0 
1.2E 02 - 1 - 8 E  0 2  L 1 1.45 
1.8E 02 - 2.6E 0 2  0 1 0.0 
2.6E 02 - 3.8E 0 2  10 11 14.49 ' 

3.8E 02 - 5.6E 0 2  11 2 2  15.94 
5.bE 02 - 8.3E 0 2  29 5 1  42.03 
8.3E 02 - 1.2E 0 3  13 6 4  10.84 
1.2E 03 - 1-8E 03 5 69  7.25 

PERCENT 
FREQ CUM 

0 . 0 
0.0 
0.0 
0 0 
0.0 
1.45 
1.45 

15.94 
31.88 
7 3 - 9 1  
92.75 

100.00 

H I S T O G R A M  FOR COLUMN 1 0  ( BA PPR ) 

3,OE 02 X X X X X X X X X X X X X X  

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

7.OE 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 X X X X X X X X X X X U X  

u¶ L.OE 03 X X X X X X X X X X X X X X X X X X X  

I@ 1.5E 03 X X X X X X X  

A N A L Y T I C A L  
N L H 0 T G VALUES 
0 0 0 0 5 0 69 

0.0 0.0 0.0 0.0 

M A X I M U M  = 1.50000E 03 

M I N I M U M  = 1.50000E 02  

G E O M E T R I C  MEAN = 6.48544E 02 

GEOMETRIC D E V I A T I O N  = 1.59817E 00 







L I M I T S  F R L G  FREE PE . ! ' u F  r J t  'LEET 
L O W E R  - UPPEP C UN I n t Q  FR'P C J M  

A N A L Y T I C A L  
N t ti 0 T G VALUES 

69 0 0 0 0 0 0 
* * * *a  0.0 0 .0  0.0 

MINIMUM = 9.99900E 4 8  

GEOMETRIC HEAM 9.99900E 48  

GEOMETRIC DEVIATION = 9.99900E 48  



FREQUENCY TABLE FOR COLUMN 1 4  t CO 

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

3.8E00- 5.6E00 3 3 
5.bE 0 0  - B . 3 E  0 0  3 6 
8.3E 00 - 1 .2E  01 4 10 
1.2E 01  - 1.8E 01  5 1 5  
1 . 8 E 0 1 -  Z . b E 0 1  19 3 4  
2 m b E 0 1 -  3 . 8 E 0 1  23 5 7  
3.BE 01 - 5.6E 01 5 62  
5.bE 0 1  - 8.3E 0 1  2  64 
8.3E 01 - 1.2E 0 2  1 65 
l . 2 E  02 - 1.8E 02 1 66 

PPH 1 

PERCENT 
F R E Q  

4.35 
4.35 
5.80 
7.2 5 

27.54 
33.33 

7 . 2 5  
2.90 
1 45 
1 - 4 5  

HISTOGRAM FOR COLUMN , 1 4  { CO PPM 1 

5.OE 00 X X X X  

7.OE 00 XXXX 

I . O E  01 X X X X X X  

1.SE 01 XXXXXXX 

2.OE 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  

3.OE 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  

Ga 
8 

5.OE 0 1  XXXXXXX 

7eOE 01  XXX 

PERCENT 
FREQ CUM 

4.35 
8.70 

14.49 
21.74 
49.28 
82-61  
89.8b 
92.75 
94.20 
95.65 

ANdLYTICAL 
B T G VALUES 
0 0 0 66 

0.0 0.0 

GEOHETRiC MEAN = 2.27547E 01 

GEOMETRIC D E V I A T I O N  1.92952E 00 



FREQUENCY TABLE FOR COLUMN 15  ( GR PPM ) 

L I M I T S  FREQ FREQ PERCENT 
LOWER - UPPER cum FREP 

3 , B E O O -  5 . 6 E 0 0  0 0 0.0 
5obE 00 - 0.3E 00 0 0 0.0 
8.3E 00 - 1.2E 01 2 2 2 l 90 
L.2E 01  - 1.8E 0 1  4 6 5.80 
1o8E 0 1  - 2.6E 01 2 8 2.90 
2.6E 01 - 3 - 8 E  01 3 11 4.35 
3.8E 01 - 5.6E 01  7 18 10.14 
5 . 6 E 0 1 -  8 . 3 E 0 1  21 39 30.43 
8.3E 0 1  - 1.2E 02 14 53  20 .29  
1 . 2 E 0 2 -  1 . B E 0 2  1 6  69 23.19 

PERCENT 
FREQ CUM 

0.0 
0.0 
2 .90  
8.70 

11.59 
1 5  94 
26 09 
56-52  
76-81 

100.00 

HISTOGRAN FOR COLUMN L5 ( CR PPK 1 

1.OE 0 1  X X X  

1.5E 0 1  XXXXXX 

2.OE 01 XXX 

3 o O E  01 X X X X  

5.OE 01 XXXXXXXXXX 

7.OE 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 X  

m 1.OE 02 XXKXXXXKXXXXXXXXXXXX 

CO 1.5E 0 2  XXXXXXXXXXXXXXXXXXXXXXX 

ANALYTICAL 
N L H 0 T G VALUES 
0 0 0 0 0 0 59 

0.0 0.0 0.0 0.0  

MINIMUM = 1.00000E 01 

GEOMETRIC MEAN = b.97271E 01 

GEOHETRIC D E V I A T I O N  = 2.03290E 00 



FREQUENCY TABLE FOR COLUMN 16  I CU PPM 1 

LIMXTS FREQ FREQ PERCENT 
COWER - UPPER CUPS FREQ 

3.8E 00 - 5.6E 00  4 4 5.80 
5.6E 00  - 8.3E 0 0  2 6 2 .90  
8.3E 00 - 1.2E 0 1  3 9 4.35 
1.2E 01 - 1.8E 0 1  9 18 1 3 - 0 4  
1.8E 01 - 296E 0 1  9 2 7  13.04 
2 .6E  0 1  - 3-BE 0 1  15  42 21.74 
308E 01 - 5m6E 01 6 48 8 70 
5 . 6 E 0 1 -  8 . 3 E 0 1  12 6 0  17-39 ' 
8 . 3 E 0 1 -  1 . Z E 0 2  4 64 5.80 
1.2E 0 2  - 1.8E 02  3 6 7  4.35 
1.8E02- 2 . 6 E O 2  2 69 2.90 

HISTOGRAM FOR COLUMN 16 I CU PPM 1 

5.OE 00 X X X X X X  

7.OE 0 0  X X X  

1.OE 01 X X X X  

1.5E OI X X X X X X X X X X X X X  

2.OE 01 X X X X X X X X X X X X X  

3.0E 0 1  X X X X X X X X X X X X X X X X X X X X X X  

5.0E 0 1  X X X X X X X X X  

7.OE 01  X X X X X X X X X X X X X X X X X  

1.OE 02  X X X X X X  

1.5E 0 2  X X X X  

2 r O E  0 2  X X X  

MAXIMUM = 2.00000E 0 2  

MINIMUM = 5.00000E 00  

G E O M E T R I C  HEAN = 3-15194E 01  

PERCENT 
FREQ CUM 

5 8 0  
8.70 

13.04 
26.09 
39.13 
60.87 
69.57 
86 96 
92.75 
97-10 

100.00 

ANALYTICAL 
T G VALUES 
0 0 69 

0.0 0.0 

GEOMETRIC DEVIATION 2 .50387E 00 



FREQUENCY TABLE FOR COLUMN 17 ( LA PPH I 

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

1.8E 01 - 2-bE 01 14 14 20.29 
2.6E 01 - 3 9 8 E  01 1 1 5  1 .45  
3.8E 01 - 5.6E 01 2 A? 2.90 
5.6E 0A - 8.3E 01 3 2 0  4.35 
8.3E 0 1  - 1.2E 02 0 2 0  010 
1 -ZE  02 - 1.BE 02  2 22  2 90 

HISTOGRAM FOR COLUHN 17 1 LA PPH f 

2.OE 01 XXXXXXXXXXXXXXXXXXXX 

50OE 01 XXX 

7.OE 01 XXXX , 

1.5E 0 2  XXX 

PERCENT 
FREQ CUM 

20.29 
2 1 - 7 4  
24 64  
28.99 
28 -  99 
31.88 

ANALYTICAL 
0 T G VALUES 
0 0 0 22 

0.0 0.0 

GEOMETRIC MEAN n 3-15463E 01 

GEOHETRIC D E Y I h T I O N  = 2.00091E 00 
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FREQUENCY TABLE FOR COLURN 21 ( P I  PPM 1 

LIMITS FREQ FREQ P E R C E N T  
LOWER - UPPER CUM FREQ 

8.3E 00 - 1.2E 0 1  10 10 14 .49  
f . 2 E O L -  1 . 8 E 0 1  2 2  3 2  31  - 8 8  
1 . 8 E 0 1 -  2 o 6 E 0 1  1 5  47 21.74 
2 .6E 0 1  - 398E 01  16 63 23. 19 
3.8E 0 1  - 5.6E 01 2 6 5  2.90 
5.6E 01  - 8.3E 0 1  1  66 1.45  
8.3E 01 - 1.2E 02  0 66 0.0 
1.2E 02 - 1.8E 0 2  1  67 1 45 

HISTOGRAM FOR c a w m  2 1  t PB PPM 1 

l r O E  01 XXXXXXXXXXXXXX 

1.5E 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  
> 

ZoOE 0 1  XXXXXXXXXXXXXXXXXXXXXX 

3.OE 01 XXXXXXXXXXXXXXXXXXXXXXX 

5.OE 01 XXX 

7.OE 0 1  X 

GEOHETRIC M E A N  * 1.9506SE 01 

P E R C E N T  
FREQ CUM 

14.49 
46.38 
68-12 
91 .30  
9 4 . 2 0  
95.65 
95.65 
97.10 

ANALYTICAL 
T G VALUES . 
0 0 67 

0.0 0.0 

GEOHETRIC D E V I A T I O N  = k.64936E 00 



FREQUENCY TABLE FOR COLUHN 22 ( SB PPH 1 

L I M I T S  FREQ FREO PERCENT PERCENT 
LOWER - UPPER c vn FREQ FREQ CUM 

8.3E 01 - 1.ZE 02 2 2 2.90 2.90 
1.2E 02 - 1.8E 02 0 2 0.0 2.90 
1.8E 02 - 2.6E 02  0 2 0.0 2 990 
2.6E 0 2  - 3.8E 02 1 3 1.45 4.35 

HISTOGRAM FOR COLUMN 22 ( SB PPW 1 

1,OE 02 X X X  

HAXIMUM = 3.OOOOOE 0 2  

nINInun = l.ooooo~ 02 

GEOMETRIC M E A N  = l.44224E 0 2  

GEOMETRIC O E V I A T I O N  = 1.88567E 00  

ANALYTICAL 
T G VALUES 
0 0 3 

0.0 0.0 



FREQUENCY T A B L E  FOR COLUMN 23 1 SC PPM 1 

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

3 . 8 E 0 0 -  5 . 6 E 0 0  5 5 7 .25 7 .25  
5.6E 00 - 8.3E 0 0  6 11 8.70 15.94 
8.3E 00 - 1m2E 01 16  27 2 3 - 1 9  39.13 
1.2E 01 - 1.BE 01 37  64 53.62 92.75 
1.8E 01 - 2.6E 01 4 68 5.80 98.55 

HISTOGRAM FOR COLUMN 23 t SC PPH 1 

5.OE 00 X X X X X X X  

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

1 9 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  

i . 5 ~  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 x x n x x x x x x x x  

2.OE 01 X X X X X X  

ANALYTICAL 
N L H B T G VALUES 
0 1 0 0 0 0 68 

0 0 1.45 0.0 0.0 

GEOMETRIC HEAN = 1 .19595E 01 

GEOHETRIC D E V I A T I O N  = 3 - 4 4 2 5 2 E  00 



w
w

.
 

a
*

 
- 

U
a

N
c

l
N

 
aC 

LL 

Z
 

f
 
1
 

X
 

X
 

A
 

X
 

X
 

O
X

X
X

 

*
d

d
d

 
D

I 
0

 
0

 
0

 
0
 

L
L

W
U

J
W

 
0

 
in

 
0

 
r

.
.

.
 

q
d

d
N

 
M
 
w
 

(3
 



FREQUENCY TABLE FOR COLUMN 2 5  ( SR PPH 1 

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

8 . 3 E 0 1 -  1 . 2 E 0 2  26 26 37.68 37.68 
1.2E 0 2  - 1.8E 0 2  26 52  37.68 75.36 
1.8E 02 - 2.6E 0 2  1 5 3  1.45 76.81 

HISTOGRAM FOR COLUMN 2 5  l SR PPH 1 

1.OE 0 2  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  

1.5E 0 2  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  

ANALYTICAL 
N L H 0 T G VALUES 
0 16 0 0 0 0 5 3  

0.0 23.19 0.0 0.0 

M A X I M U M  = 2.00000E 02 

M I N I M U M  1.00000E 02 

GEOMETRIC MEAN = 1.23612E 02  

GEOMETRIC D E V I A T I O N  = 1.23825E 00 



FREQUENCY ThBLE FOR CCLUHN 26 i V 

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

8.3E 00 - 1.2E 0 1  0 0 
1.2E 0 1  - 1.8E 01  0 0 
1 .8E 01 - Z.6E 01 0 0 
2 . 6 E 0 1 -  3 . 8 E 0 1  6 6 
3.8E 01 - 5 * 6 E  01 2 8 
5.6E 0 1  - 8.3E 0 1  4 L2 
8 - 3 E  01 - 1 0 2 E  02 5 17 
L . 2 E 0 2 -  1 . 8 E 0 2  3 0  4 7  
1.8E 02 - 2.6E 02 18 6 5  
2.6E 0 2  - 3 - 8 E  0 2  4 69 

PPM 1 

PERCENT 
FREQ 

0 . 0  
0.0 
0.0 
8.70 
2 .90  
5 - 8 0  
7 .25  

43.48 
26.09 
5. 80 

PERCENT 
FREQ CUM 

0.0 
0.0 
0 . 0  
8 .TO 

1 1 - 5 9  
11 -39  
24.64 
68.12 
94.20 

100 .00  

H I S T O G R A M  FOR COLUMN 2 6  1 V PPH 1 

3.OE 01 XXXXXXXXX 

5oOE 0 1  XXX 

7.OE 0 1  XXXXXX 

1.OE 02  XXXXKXX 

1.5E 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 X X X X X X X X X X X X X X  

2 * 0 E  0 2  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  
Q) 
3 3.0E 02 XXXXXX 

ANALYTICAL 
N L H 0 T G VALUES 
0 .  0 0 0 0 0 6 9  

0.0 0.0 0.0 0.0 

M A X I M U M  = 3.00000E 02 

MINIMUM = 3.00000E 0 1  

G E O ~ E T R I C  MEAN = 1 . 3 1 6 9 6 ~  02  

GEOMETRIC D E V I A T I O N  = 1 - 7 9 6 6 7 E  00 



FREQUENCY TA0LE FOR COLUMN 27 ( H PPH 1 

LIMITS FREQ F R E Q  PERCENT PERCENT 
LOWER - UPPER C U H  FREQ FREQ CUM 

ANALYTICAL 
ti L H 0 T G VALUES 

68 1 0 0 0 0 0 
98 .55  1.45 0.0 000 

GEOMETRIC MEAN = 9-999OOE 48 

GEOMETRIC D E V I A T I O N  a 90999006 48 
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FREQUENCY ThBLE FOR COLUMN 30 I Z R  PPM 1 

LIMITS FREO FREC PERCENT 
L O H E R  - UPPER C UM FREQ 

803E 00 - 1.2E 0 1  0 0 0.0 
1.2E 01 - 1.8E 01 0 0 0.0 
1.8E 01 - 2obE 0 1  0 0 0.0 
2.6E 0 1  - 3.8E 0 1  0 0 0.0 
3.8E 01 - 5.6E 0 1  5 5 7 - 2 5  
5.6E 01 - 8 .3E  0 1  8 13  11.59 
8.3E 01 - 1 - 2 E  02 23 36 33.33 
1.2E 02  - 1.8E 02 18 54 26.09 
1.8E 0 2  - 2.6E 02 7 6 1  10. 14 
Z 1 6 E 0 2 -  3.Df 0 2  5 66 7 .25  
3 o B E O Z -  5 . 6 E 0 2  3 69  4.35 

HISTOGRAM FOR COLUMN 30 I ZR PPM 1 

5.OE 01 X X X X X X X  

?*Of 01  X X X X X X X X X X X X  

100E  0 2  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  

1.SE 0 2  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  

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

3.OE 02  X X X X X X X  

5.0E 02 X X K X  

HAXIHUM = 5r00000E 0 2  

MINIMUM = 5.00000E 01 

GEOMETRIC MEAN * 1.26375E 02 

GEOMETRIC O E V I A T I D N  = 1.71457E 0 0  

PERCENT 
fREQ CUM 

0.0 
a. 0 
0.0 
0.0 
7.25 
18.84 
52.17 
78-26  
0 8 - 4 1  
95.65 

100.00 

ANiILYTICAL 
T G VALUES 
0 0 69 

0.0 0.0 
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FREQUENCY TABLE FOR COLUMN 32 ( hG PPM 

L I M I T S  FREQ FREQ PERCENT PERC'EWT 
LOWER - UPPER CUM FREQ FREQ CUM 

I H C 2 0 9 1  IBCOH - PROGRAM INTERRUPT- D I V I D E  CHECK OLD PSW f S  f F 9 1 0 0 0 F 8 2 0 8 7 C 8 8  REGISTER CONTAINED 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

TRACEBAGK FOLLOWS- ROUTXNE I S N  REG. 14 REG* 1 5  REG* 0 REG* 1 

M A I N  0 0 0 0 E 4 2 E  0 1 0 6 E D b 8  F F F F F F h b  0 0 0 9 3 F F 8  

ENTRY POINT= 0 1 0 6 E D 6 8  

STANDARD F I X U P  TAKEN r EXECUTION CONTINUING 

I H C 2 0 9 I  IBCOM - PROGRAM INTERRUPT- D I V I D E  CHECK OLD PSY I S  F F 9 5 0 0 0 F 8 2 0 8 7 C B C  R E G I S T E R  CONTAINED OOOOOOOOOOOOOOOO 

TRACEBACK FOLLOWS- ROUTINE I S M  REG. 14 REG- 15 REG* 0 REG* 1 

HAIN 0 0 0 0 E 4 2 E  0106EDSB FFFFFFA6  0 0 0 9 3 F F B  

ENTRY POINT= 0106EDbB 

STANOARO F i X U P  TAKEN r EXECUTION CONTINUING 

I H C Z 0 9 1  IBCOM - PROGRAM INTERRUPT- D I V I D E  C H E C K  OLD PSW I S  F F 9 5 0 0 0 F 8 2 0 8 7 C F 4  ., REGISTER CONTAINED 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

TRACEBACK FOLLOWS- ROUTINE I S N  REG. 1 4  REG- 15 REG* 0 REG- 1 

8 M A I N  0 0 0 0 E 4 2 E  0 1 0 6 E 0 6 8  F F F F F F A b  00093FF8 

ENiRV POINT= 0 1 0 6 E D 6 8  

STANOARD FIXUP TAKEN . EXECUTION CONTINUING 

XHC2091 IBCOH - PROGRAM INTERRUPT- O I V I D E  CHECK OLD PSU IS  F F 9 5 0 0 0 F  8 2 0 8 7 0 2 C  . REG] STER COMTAIN~D OOOOOOOOOOOOOOOO 

TRACEBACK FOLLOYS- ROUTINE ISH REG* 14 REG* 15 REG- 0 R E G -  1 

WAIN 0 0 0 0 E 4 2 E  OiObEDb8 FFFFFFAS 0 0 0 9 3 F F 8  

ENTRY POlNT= 0 1 0 b E 0 6 8  

STANOARD FIXUP TAKEN t EXECUTION CONTINUING 

ANALYTICAL 
N L H 0 T G VALUES 
0 0 0 69 0 0 0 

0.0 0.0 0.0 0.0 

H l N I n U H  1 9 - 9 9 9 0 0 E  4 8  

GEOMETRIC MEAN 1 9 - 9 9 9 0 0 E  48 

GEOMETRIC D E V I A T I O N  1 9 - 9 9 9 0 0 E  46 



I N  THE COMPUTATIONS PERFORMED TO PRODUCE THE FOLLOWING TABLE OF GEOMETRIC MEANS AND D E V I A T I O N S t  A L L  ELEMENTS ARE IGNORED WHERE 
ONE OR MORE OF THE U N Q U A L I F I E D  OATA VALUES I S  LESS THAN THE ANALYTICAL L I M I T  OF DETECTION SPECIF IED ON INPUT CR WHERE ANY OATA 
VALUES ARE Q U A L I F I E D  WITH THE G (GREATER THAN1 CODE. DATA VALUES Q U A L I F I E D  WITH 0 OR H ARE NOT USED I N  THE COMPUThTIONS* WHERE 
NONE OF THE DATA VALUES FOR AN ELEMENT ARE QUALIFIED THE MEAN AND DEVIATIUN SHOULD BE THE SAME AS THOSE G IVEN I N  THE PRECEDING 
SECTION*  WHERE DATA ARE QUALIFIED WITH THE CODES Ne Le OR Te THE ESTIMATES OF GEOMETRIC MEhN AND D E V I A T I O N  ARE BASED ON d METHOD 
BY A* J- COHEN FOR TREATING CENSORED O ISTRIBUT IONS-  THE A P P L I C A T I D N  OF T H I S  METHOD TO GEOCHEMICAL PROBLEMS I S  DESCRIBED I N  
USGS P R O F E S S I O N d l  PAPER 574-8-  THE ESTIMATES ARE UNBIASED I N  A STRICT  SENSE ONLY MHERE THE DATA ARE OERIVEO FROM A LOGNORMAL 
PARENT POPULATION* BUT EXPERIMENTS H A V E  SHOWN THAT LARGE DEPARTURES FROM THIS REQUIRENENT HAY NOT GREATLY INVALIDATE THE RESULTS 
ACCEPTANCE AND USE OF THE EST IHATESt  HOWEVERt I S  THE R E S P O N S I B I L I T Y  OF THE I N D I V I D U A L *  
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? 

PB PPN 1 8 - 9 0 2 2 0 6  

b SB PPM ***a**** 
6 SC PPM 11.743745 

SN PPH ***a***+ 
b 5 1  PPH 108.033020 

V PPH ' 131.695602 
1 W PPM ******** 
b Y PPM 18.49771 1 

ZN PPM ****+a*+ 
ZR PPH 126.374969 
AU ppn ******** 

2 NOT DETECTED* LESS THAN* OR TRACE VALUES. 
6 6  NOT DETECTED* LESS THAN* OR TRACE VALUES. 

1 NOT OETECTEO, LESS THAN* OR TRACE VALUES* 
6 4  NOT DETECTED, LESS- THAN* OR TRACE VALUES. 
16 NOT OETECTEDv LESS THAN, OR TRACE VALUES. 
69 SAMPLES AND 6 9  ANALYTICAL VALUES* 
6 9  NOT DETECTED* LESS THhNt OR TRACE VALUES. 
69 SAMPLES AN0 , 69 ANALYTICAL VALUES* 
57 N O T  DETECTED* LESS THAN* OR TRACE VALUES* 
6 9  SAMPLES AND 69 ANALYTICAL VALUES. 
69 NOT DETECTED* LESS THAN* OR TRACE VALUES. 

67  REPORTED VALUES. 
3 REPORTED VALUES. NO COMPUTATIONS. 

68 REPORTEO VALUES. 
5 REPORTED VALUES. NO COMPUTATIONS* 

53  REPORTEO VALUES* 

0 REPORTEO VALUES. NO COMPUTATIONS. 

12 REPORTEO VALUES. NO COHPUTATIONS. 

0 REPORTED VALUES* NO COHPUTIITIONS* 
i 1 I H C 2 5 2 I  EXP ARGx 0 0 2 3 0 2 3 5 4 E  509 GT 174.673 

TRACEBACK FOLLOWS- ROUTINE I S N  REG. I 4  REG. 1 5  REG- 0 REG* 1 

1 EXP 4208806A 0008E3BO 0 0 0 0 0 1 0 4  0 0 0 8 8 1 1 4  

1 FRXPRl 0221 4 2 0 8 8 1 9 6  OOOBBOlO OOOOOOOO 0006F198  
B 
i MA I N  0000E42E 0106ED68 FFFFFFAC 00093FF8  

b ENTRY POINT=  0106ED68 
6 

STANDARD F IXUP TAKEN t EXECUTION CONTINUING 5 
I H C 2 5 2 I  EXP ARGz Oe7281046E 25, GT 174.673 

3 TRACEBACK FOLLOWS- ROUTINE ISN REG. 14 REG. l5 REG. 0 REG* 1 
I Q) : a  EXP 4208BObii  0008E3BO 0 0 0 0 0 1 0 4  0 0 0 8 8 1 1 4  
h 

MAIN  0000E42E 0106ED68 FFFFFFA6 00093FFB 

ENTRY POINT= 0106E068  

3 
STAND&RD FIXUP TAKEN r EXECUTION CONTINUING 

HG PPM ************+ ***** ,. 69 SAMPLES AND 0 ANALYTICAL VALUES. 

3 SUMHARY OF ERRORS FOR THIS  JOB ERROR NUMBER NUMBER OF ERRORS 


