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Introduction 

Analytical data for 450 stream-sediment samples and 199 rock samples 
from the Fortymile area, Eagle quadrangle, east-central Alaska are 
presented in this report together with a statistical treatment of the 
data. Most of the samples were collected in 1968 as part of the Heavy 
Metals Program of the U.S. Geological Survey. A few samples are included 

- - 
which were collected in 1967. 

The most comprehensive discussion of the geology of the Fortymile 
area is a report by J. B. Mertie, Jr. (1937). Few geologic reports or 
maps have been recently published on this area, but several are in 
preparation and mapping by the U.S. Geological Survey is continuing. An 
open-file map (Foster and Keith, 1968) of the Eagle B-1 and C-1 
quadrangles includes a small part of the area of this report. Several 
reports giving results of geochemical reconnaissance done under the 
auspices of the Division of Mines and Minerals, State of Alaska (Saunders, 
1966, 1967; Smith, 1968; and Burand, 1968) can be used to supplement the 
data presented here. 

Procedures and treatment of data 

Standard procedures were followed in the collection and preparation 
of the stream-sediment samples. The samples were generally collected from 
the active stream channel; where this was not possible, the samples were 
collected from stream deposits adjacent to the active channel. The samples 
were dried, sieved, and the minus 80 mesh fractions were analyzed for 30 
elements by the six-step semiquantita ve spectrographic method and for 
gold by the atomic absorption method.17 The spectrographic analyses were 
reported in percentage (pct) or parts per million (ppm) to the nearest 
number in the series 1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. The 
precision of a reported value is approximately plus 100 percent or minus 
50 percent. Minimum limits of determination for each element are given 
on page 3. Semiquantitative spectrographic analyses were done by K. J. 
Curry, Elizabeth Martinez, R. T. Hopkins, and J. C. Hamilton; atomic 
absorption analyses were done by R. L. Miller, A. L. Meier, W. R. Vaughn, 
M. S. Rickard, W. L. Campbell, T. A. Roemer, and R. B. Tripp. 

Analyses for 28 elements by semiquantitative analyses and for gold by 
atomic absorption are given in the tables. Semiquantitative analyses for 
cadmium and gold are omitted. 



Location of t h e  stream-sediment samples i s  shown on f i g u r e  1 and 
l o c a t i o n  of t h e  rock samples i s  shown on f i g u r e  2 .  

The r e s u l t s  of t h e  ana lyses  of t h e  stream-sediment and rock samples 
have been processed by means of a computer program known as GEOSUM and 
a r e  presented i n  t a b l e s  1 and 2.  The GEOSUM program is designed p r imar i l y  
f o r  summarizing and t a b u l a t i n g  geochemical data--especial ly  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  SIX-step 
spec t rographic  analyses)  by t h e  l a b o r a t o r i e s  of the  U.S. Geological 
Survey. The computer output  c o n s i s t s  o f :  (a) a l i s t i n g  of t h e  a n a l y t i c a l  
d a t a ,  (b) histograms and cumulative frequen y d i s t r i b u t i o n s  f o r  a l l  
elements on which t h e r e  i s  s u f f i c i e n t  d a t d  (c)  and a s t a t i s t i c a l  summary 
which inc ludes  geometric means and geometric dev i a t i ons ,  

Examination of t h e  histograms of t h e  va r 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  is  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 .  
Lead, calcium, and s t ron t ium a r e  examples of t h i s  type  of d i s t r i b u t i o n .  A 
few elements such as barium, boron, chromium, and copper have a bi-modal 
t ype  of d i s t r i b u t i o n .  

On t h e  b a s i s  of t he se  histograms, anomalous va lues  f o r  s e v e r a l  
elements of pos s ib l e  economic i n t e r e s t  a r e  suggested: copper (Cu) 100 o r  
more ppm; l ead  (Pb) 50 o r  more ppm; n i c k e l  (Ni) 100 o r  more ppm; chromium 
(Cr) 200 o r  more ppm; molybdenum (Mo) 5 o r  more ppm; and any repor ted  va lue  
f o r  gold,  s i l v e r ,  z inc ,  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 he se  concent ra t ions  a s  anomalous va lues  is  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  t o  any given p a r t  of the Fortymile a r e a  
must be considered wi th  regard t o  t h e  l o c a l  geology. It must be emphasized 
t h a t  t he  sampling w a s  of a reconnaissance na tu re  and t h e  geology of t h e  
a r e a  i s  extremely va r i ed .  For some a r e a s  t h e  background f o r  one o r  more of 
t he se  meta l s  may be considerably higher  than  i n  o the r  a r e a s .  These va lues  
can only s e rve  a s  gene ra 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 h e  
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 a s  those  high i n  v i s i b l e  s u l f i d e s ,  v e i n  
quar tz  without  v i s i b l e  mine ra l i za t i on ,  rock from sheared and a l t e r e d  zones,  

L' The frequency tables and histograms f o r  gold have been omitted because 
t h e  c l a s s e s  used i n  c a l c u l a t i n g  t he se  t a b l e s  a r e  those  used i n  t h e  
semiquant i ta t ive  spec t rographic  method and t h e  gold was analyzed by t h e  
q u a n t i t a t i v e  atomic absorp t ion  method; a l s o  gold was found i n  only 11 of 448 
stream-sediment samples ( 2  percent ) .  S t a t i s t i c a l  summaries f o r  antimony and 
t i n  a r e  omit ted because no va lues  were repor ted  f o r  t he se  elements i n  t h e  
stream-sediment samples and i n  on ly  a few f o r  rock samples. S t a t i s t i c a l  
summaries f o r  a r s e n i c  and tungsten a r e  a l s o  omitted because t h e r e  were too  
few va lues  and bismuth is  omitted f o r  stream-sediment samples because t h e r e  
were no va lues .  



and specimens of representative rock types (to help determine background 
values). Because of the wide variety of geologic situations from which 
these rocks came, it is not practicable to set overall upper limits for 
background values. Also, for the same reasons most of the histograms and 
other statistical data should be interpreted with caution. 

Anomalous areas 

The stream-sediment sampling along with rock samples indicated 
several areas with possible anomalous concentrations of metals, but no 
strongly anomalous areas were found. The areas with possible anomalous 
concentrations of metals are discussed in some detail by Foster and Clark 
(1969). Two of the most interesting areas are the Champion Creek area 
where there are indications of lead-zinc veins, and the Alder Creek area 
where silver is detected in 2/3 of the stream-sediment samples but in 
concentrations below 0.5 ppm. The North Fork and the North Peak areas 
have unexplained concentrations of several metals and the Hutchinson Creek 
and Gold Run areas have anomalous values which may be related to Tertiary 
mineralization. The Joseph area has low concentrations of gold in a 
number of samples. The stream sediments of the Ketchumstuk and Gold 
Creeks area, and of the My and Our Creeks area have few anomalous values 
although some individual samples may suggest places for further sampling. 
Chromium and nickel concentrations probably indicate the occurrence of 
ultramafic bodies and may be useful in prospecting for asbestos (Foster, 
1969). 

Explanation of Table 1 and 2 

The results of the analyses of the stream-sediment and rock samples 
are given in Table 1 and Table 2 as analytical values such as 7.0000 ppm, 
10.0000 percent, etc., or as qualified values expressed as a letter. These 
letter codes are N = not detected, L = less than specified limit of 
detection, G = greater than value shown, B = no data, H = interference, or 
T = trace. Note t h a t  the  right-most zero digits for each analytical value 
may or may nst be significant. The specified limits of detection are as 
follows : 

Specified limits of detection 

FE PCT MG PCT CA PCT TI PCT MN PPM AG PPM 
(Iron) (Magnesium) (Calcium) (Titanium) (Manganese) (Silver) 

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

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



Specified limits of detection (Continued) 

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM 
(Nickel) (Lead) (Antimony) (Scandium) (Tin) (Strontium) 

V PPM W PPM Y PPM ZN PPM ZB PPM 
(Vanadium) (Tungsten) (Yttrium) (Zinc) (Zirconium) 

As has been mentioned, semiquantitative spectrographic analyses by 
the U.S. Geological Survey are reported as geometric midpoints (1.0, 0.7, 
0.5, 0.3, 0.2, 0.15, 0.1, etc.) of geometric brackets having the boundaries 
1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, etc. The frequency 
distributions and histograms are on logarithmic scales and are computed 
using these brackets as class intervals, for example: 

Reported value (ppm) Limits 

The statistics given below the histograms axe derived only from data 
values within the ranges of analytical determination (analytical values), 
and are, therefore, biased if data values qualified with N, L, G, T, or H 
codes are present. Statistical estimates that are unbiased in this regard 
are given at the end of Table I. The geometric mean is the antilogarithim 
of the arithmetic mean of the logs of the analyses and an estimate of 
"central tendency," or a characteristic value, of a frequency distribution 
that is approximately symmetrical on a log scale, and is therefore useful 
for characterizing many geochemical distributions. The geometric mean is 
not an estimate of geochemical abundance and is of no value in estimating 
reserves or total amounts of elements present. The geometric deviation Is 
the antilogarithim of the standard deviation of the logs of the analyses. 
See USGS Professional Paper 574-B (Niesch, 1967) for further discussion 
and USGS Bulletin 1147E, p. 20-23 (Miesch, 1963), for further discussion 
and explanation of geometric mean and deviation. 

In the computations performed to produce the statistical summary at 
the end of Table 1, all elements are ignored where one or more of the 
unqualified data values is less than the analytical limit of detection 
specified on input or where any data values are qualified with the G 
(greater than) code. Data values qualified with B or H are not used in 



the computations. Where none of the data values for an element are 
qualified the mean and deviation should be the same as those given in the 
preceding section. Where data are qualified with the codes N, L, cr T, 
the estimates of geometric mean and deviation are based on a method by 
A. J. Cohen for treating censored distributions. The application of this 
method to geochemical problems is described in USGS Professional Paper 
574-B (Miesch, 1967). The estimates are unbiased in a strict sense only 
where the data are derived from a lognormal parent population, but 
experiments have shown that large departures from this requirement may 
not greatly invalidate the results. Acceptance and use of the estimates, 
however, is the responsibility of the individual. 

On Table 2 (rock samples) the kind of rock in the sample is indicated 
by a code consisting of one or two letters or a number in two columns to 
the left of the sample numbers. The explanation of the code follows: 

Left-hand column Right-hand column 

Granitic rock 
Felsite or fine-grained felsic rock 
Diorite or quartz diorite 
Intermediate fine-grained igneous 
rock 
Mafic rock 
Ultramaf ic rock 
Argillite 
Phyllite 
Schist 
Gneiss 
Amphibolite 
Greenschis t 
Greenstone 
Quartzite 
Marble 
Hornf els 
Chert 
Clay 
Siltstone 
Sands tone 

Conglomeratz 
Coal 
Quartz vein 
Carbonate vein 
Quartz-carbonate rock 
Gossan 

Pegmatite, alaskite 
Quartz monzonite or granodiorite 
Andesite 
Gabbro 

Basalt 
Porphyritic 
Chlorite 
Mica 
Biotite 
Sericite- or muscovite-quartz 
Graphite 
Metamorphosed 
Metamorphosed igneous rock 
Altered 
Serpent inized 
Silicified 
Limonite-stained 
Copper-oxide stained 
Visible sulfides 
Calcareous or containing 
carbonate veinlets 
Brecciated and (or) sheared 
Vein 

Dike 
Quartz 

1 Gouge 
2 Stibnite 
3 Galena 
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FREQUENCY TABLE FOR COLUMN 5 ( MN P P M )  

L I M I T S '  F R E U  FRECI 
LOWER - UPPER CUM 

8.3E 00 - 1 - 2 E  0 1  0 0 
1.2E 0 1  - 1.8E 01 0 0 
1.RE 0 1  - 2 - 6 E  0 1  0 0 
2.6E 0 1  - 3.8E 0 1  0 0 
3.AE O I  - 5.6E 0 1  0 0 
5.6E 0 1  - 8.3E 0 1  0 0 
8.3E 0 1  - 1.2E 0 2  1 1 
1.2E 0 2  - 1.8E 02  0 1 
1.8E 0 2  - 2.6E 02 0 1 
2.6E 0 2  - 3 . 8 E  02 12 13 
3.8E 0 2  - 5.6E 0 2  39 5 2  
5 .6E  0 2  - 8.3E 02 1 4 8  2 0 0  
8.3E 0 2  - 1.2E 03 1 1 4  314 
1 .2E  0 3  - 1.8E 0 3  1 0 4  418 
1.BE 0 3  - 2.6E 03 1 7  435 
2.6E 03 - 3.8F 0 3  9 4 4 4  
3.8E 0 3  - 5.hE 07 2 4 4 6  

PERCENT 
FRER 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.22 
0.0 
0 .o 
2.68 
8.71 

33.04 
25 .45  
23.21 

3 .79  
2 . 0 1  
0.45 

H I  STOGRAM f OR COLl iYb 5 ( MN PPM I X = 1% 

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

7.OE 02 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 X  

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

M A X I M U M  = 5 .00000E 03 

G E O M E T R I C  MEAN = 9.35354E 0 2  

PERCENT 
FRFU CUM 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .22  
0.22 
0.22 
2.90 

11.61 
44.64 
70.09 
93.30 
97.10 
99.11 
99.55 

ANdLYT I C A L  
G VALUES 
2 446 

0.45 

2 3.OE-02 means 3.0 x lo2 or 300 
7.OB-02 means 7.0 x lo3 or 700 
1.OE-03 means 1.0 x lo3 or 1,000 
1.5E-03 means 1.5 x lo3 or 1,500 
2.OE-03 means 2.0 x lo3 or 2,000 
3.OE-03 means 3.0 x lo3 or 3,000 
5.OE-03 means 3.0 x 10 or 5,000 

G E O M E T R I C  DEVIATION = 1.60919E 00 
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FREQUENCY TABLE FOR COLUMN 1 5  1 C t J  P P M I  

L I M I T S  F R E Q  
LflWER - {JPPFR 

3.8f 0 0  - 5.6E 00 4 
5.6E 00 - R . 3 E  0 0  8 
8.3E 00 - 1.2E 0 1  1 7  
1.2E 0 1  - 1.8E 0 1  9 5  
1 . 8 E  0 1  - 2.6E 0 1  7 6  
2.6E 0 1  - 3 . 8 E  0 1  7 7  
3 . 8 E  0 1  - 5.6E 0 1  6 3  
5.6E 0 1  - R . 3 f  0 1  87 
R . 3 E  0 1  - 1.2E 0 2  1 4  
1.2E 0 2  - 1.RE 0 2  3 

F R F O  P 

CUM 
4 

12 
2 9 

ERC F N T  
F R E O  

O.R9 
1.79 
3.79 

21.21 
16.96 
17.19 
14.06 
19.42 
3.12 
0.67 

H I  S T O G R A Y  FOR C O L U M N  1 5  ( CU P P M )  X - 1% 

1.OE 01 X X X X  

l.fE 01 X X X X X X X X X X X X X X X X X X X X X  

5.0E 01 X X X X X X X X X X X X X X  

7.0E 0 1  X X X X X X X X X X X X X X X X X X X  

M A X I M U M  = 1 .50000E 0 2  

M I N I M U M  = 5.00000F 00  

G E O M E T R I C  MEhN = 2.95555E 01 

P E R C E N T  
FREQ CUM 

0. A9 
2.60 
6.47 
27 - 6 1  
44.64 
61.83 
75.89 
9 5.3 1 
98.44 
99.11 

A N A C Y T I C A L  
T G VALUES 
0 0 444 
0 .o 0.0 

rn LANAT ION 

5.OE-00 meane 5.0 x 10' or 5.0 
7.OE-00 m e a n s  7.0 x 10; or 7.0 
1.OE41 lneana 1.0 n lo1 or 10 
1.5L-01 means 1.5 x lo1 or 15 
2.OL-01 means 2.0 r lo1 or 20 
3.OB-01 means 3.0 x lo1 or 30 
5.03-01 means 5.0 x lo1 or 50 
7.OE-01 m e a n s  7.0 x 1Q2 or 70 
1.OE-02 means 1.0 x 102 or 100 
1.5E-02 m e a a a  1 . 5 ~  10 or 150 

G E O M E T R I C  DEVIITION = Z . O O R 8 5 E  0 0  



FREQUENCY ThBCE F O R  COLUMN 17 I MO P P M )  

L I M I T S  F R f O  F R E O  P E R C E N T  P E R C E N T  
LOHER - UPPER C U M  F R E U  FKEO CUM 

3.8E 00  - 5.6E 0 0  12 1 2  2.  hR 2.68 
5.6E 00  - 8.3F 0 0  4 16 0 .89  3.57 

H I S T O G R A M  F O R  COLUMN 17 1 HD P P M I  

5.OE 00 X X X  

7.OE 00 X 

GEOPETRIC MEAN = 5.43A7RE 00 

G E O M E T R I C  DEVIATION = 1.16238E 00 

A N A L Y T I C A L  
G V A L U E S  
0 16 

0.0 

EXPLANATION 

5.OE-00 means 5.0 x 10" o r  5.0 
7.OE-00 means 7.0 x 10" or 7.0 
x = 1 percent 





0 
C O .  

0 

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  

w o o  
A d .  0 0 

0 0 0  11 
0 0 
0 0 2  



x 
X X 
X  X 
X x 
X x 
x X 
X X 
x x X 
X X X X  

N N  
0 0 0 0  



FREOUEMCY T A B L E  FOR CflL1jMN 1 6  ( L h  P P M l  

L I H I T S  
LOWER - UPPER 

1.8E 01 - 2.hE 
2 . 6 E 0 1 -  3.8E 
3.8E 0 1  - 5 . 6 E  
5.bE 0 1  - 8.3E 
8.3E 0 1  - 1.ZE 
1.2E 0 2  - 1.8E 
1 . B E 0 2 -  2.6E 
2.6E 02  - 3.8E 
3.8E 0 2  - 5.6f 
5.6E 0 2  - 8.3E 

FREO F R E Q  PERCENT 

CUM F R E O  
01 1 4 0  1 4 0  32.63 
01 140 2 8 0  32.63 
01 3 0  310 h.99 
01 26 336 6. Oh 
0 2 9 3 4 5  2.10 
0 2  7 352  1.63 
0 2  1 3 5 3  0.23 
0 2  2 3 5 5  0.47 
0 2  0 3 5 5  0.0 
0 2  2 3 5 7  0.47 

H I S T O G R A M  FOR COLUMN 1 6  ( L A  P P M )  X - 14, 

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  

7.OE 0 1  X X X X X X  

M A X I M U M  = 7.00000E 02  

GEOMETRIC M E A N  = 3.09626E 0 1  

PERCENT 
FREC) CUM 

32.63 
h5.27 
7 2  -26 
78.32 
80.42 
82.05 
82.28 
8 2 . 7 5  
R2.75 
8,3.22 

A N A L Y T I C A L  
C- VALUES 
0 360 

0.0 

EXPLANATION 

1 
2.OE-01 means 2.0 x 101 or 20 
3.OE-01 means 3.0 x lo1 or 30 
5.OE-01 m e a n s  5.0 r lo1 or 50 
7.OE-01 means 7.0 x TO2 or 70 
1.OE-02 means 1.0 x TO2 or 100 
1.5E-02 means 1.5 x 102 or 150 
2.OE-02 means 2.0 x lo2 or 200 
3.OE-02 means 3.0 x lo2 or 300 
5.0E-02 means 5.0 x LO2 or 500 
7.OE-02 means 7.0 x 10 or 700 

GEOMETRIC D E V I A T I O N  = 1 .7892LE 00 
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FREQUENCY TABLE FOR COLUMN 2 4  ( SR P P M I  

L I M I T S  FRED FREO PERCENT 
LOWER - IJPPER CUM FREO 

3.8E 0 1  - 5.6E 0 1  1 1 0.22 
5.6E 0 1  - 8.3F 0 1  0 1 0.0 
R.3E 0 1  - 1.2E 0 2  68 69 15.18 
1.2E 0 2  - 1.8E 0 2  7 1  140 1 5 - 8 5  
1.8E 0 2  - 2 .hE 0 2  87 2 2 7  19.42 
2.6E 0 2  - 3.8E 0 2  1 3 0  357  29.02 
3.8E 0 2  - 5.6E 0 2  2 7  384 6.03 
5.6E 0 2  - 8.3E 0 2  2 2  406 4.91 

H I S T O G R A M  FOR COLUMN 2 4  1 SR P P M I  X = 1% 

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

1.5E 02 X X X X X X X X X X X X X X X X  

2.0E 0 2  X X X X X X X X X K X X X X X X X X X  

3.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  

5.OE 0 2  X X X X X X  

7.OE 0 2  X X X X X  

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

P E R C E N T  
FHEO CUM 

0.22 
0.22 

15.40 
31.25 
50.67 
79.69 
55.71 
90.63 

EXPLANATION 

2 
1.OE-02 means 1.0 x lo2 or 100 
1.5E-02 -a 1.5 x lo2 or 150 
2.OE-02 means 2.0 x 102 or 200 
3.OE-02 means 3.0 x lo2 or 300 
5.OE-02 means 5.0 x lo2 or 500 
7.OE-02 means 7.0 x 10 or 700 
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C I M I TS F K t O  FREO PERCENT 
LOWER - UPPER CUH FRED 

1 . 8 E  0 1  - 2.6E 0 1  0 0 0 .0  
2.6E 0 1  - 3.8E 01 0 0 0.0 
3.8E 0 1  - 5.6E 0 1  2 2 0 .45  
5.6E 01 - 8.3E 0 1  2 1  2 3  4.69 
8 . 3 E 0 1 -  1 . 2 E 0 2  4 7  7 0  10.49 
1.2E 0 2  - 1.8E 0 2  0 5  155  18.97 
1.8E 0 2  - 2.6E 0 2  84  2 3 9  18.75 
2.6E 02 - 3 . R E  0 2  1 2 3  3 6 2  27.46 
3.8E 0 2  - 5.6E 02 3 5  3 9 7  7 . 8 1  
5.6E 02 - 8.3E 0 2  3 1  428 6.92 
8.3E 02  - 1.2E 0 3  1 2  440 2.68 

H I S T O G R A M  FOR COLUMN 29 1 Z R  P P M )  X = 1% 

7.OE 01 X X X X X  

1 . O E  0 2  X X X X K X X X X X  

1 . 5 E  02  X X X X X X X X X X X K X X X X X X X  

3 . O E  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  

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

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

1.OE 0 3  X X X  

M A X I M U M  = 1.00000E 0 3  

GEOMETRIC MEAN = 2.2R34RE 0 2  

PERCENT 
FREQ CUM 

0.0 
0.0 
0.45 
5.13 

1 5 - 6 2  
34.60 
53.35 
80.80 
88.62 
95.54 
98.21 

ANALYTICAL 
T G VALUES 
0 7 4 4 0  

0.0 1.56 

EXPLANATION 

i 
7.OE-01 means 7.0 x lo2 or 70 
1.OE-02 means 1.0 x l o 2  or 100 
1.5E-02 means 1.5 x l o 2  or 150 
2.OE-02 means 2.0 x l o 2  or 200 
3.OE-02 means 3.0 x l o 2  or 300  
5.OE-02 means 5.0 x l o 2  or 500 
7.OE-02 means 7.0 x 10 or 700 3 1.OE-03 means 1.0 x 10 or 1,000 

GEOMETRIC D E V I A T I O N  = 1.89357E 00 



A470 S T A T I S T I C A L  SUMMARY D A T E  3 / 1 9 / 6 9  

E L E M E N T  

F E  P C T  
MG P C T  
CA P C T  
T I  P C T  
M N  PPM 
AG PPM 
AS PPM 
A U  PPM 

5 P P H  
8 A  PPH 
B E  PPM 
B I  PPM 
CO P P H  
CR PPY 
C I I  P P M  
L A  PPM 
HO P P n  
NB P P P  
N I  PPM 
P R  PPM 
S B  PPM 
SC PPH 
SN PPM 

u SR PPM 
V P P H  
W P P H  
Y PPM 

ZN PPM 
ZR PPM 

E L E M E N T  
F E  P C T  
MG P C 1  
CA PCT 
T I  P C 1  
MN PPM 
bG PPM 
AS PPM 
A U  P P H  , 

0 PPM 
BA PPM 
RF PPM 
B I  PPM 
cn PPM 
CR PPM 
CIJ PPM 
L A  PPM 
MR PPM 
N8 PPM 
N I  P P H  
P H  PPM 
S R  PPM 
SC PPM 
SN PPM 

G E O M E T R I C  GEOMETR It 
M E A N  D E V I A T I O N  ******** ****** 

2.042562 1.58 
2 . 1 8 6 6 6 0  1 . 8 5  

****i t***  +*+*%* 

* * * % * * * a  9$4+4$ 

*****+it*  ****** 
******** $****+ 
******i t*  ****** 

3 1 . 9 9 0 4 6 3  2.29 
1101.706787 1.59 

0 . 9 6 9 7 0 0  1.59 
*1 * * * *9 *  I**%** 
**+a**** a + * * * *  

108.479R58 1 - 9 8  
28.964600 2 .07  

;>* ****** **+*** 
**** 4* *9  ***** B 

6.734649 2.95 
5 3 . 9 6 8 2 3 1  1.79 
21.617559 1.95 

;(I****"%* * * + * S *  

*+*.$*t*f *****a 
t*t4*$** f ***** 

A N A L Y T I C A L  
V A L U E S  

REMARKS 
1 G R E A T E R  T H A N  VALUES.  HO C O M P U T A T I O N S ,  

450  S A M P L E S  AND 448 A N A L Y T I C A L  V A L U E S .  
450  S A M P L E S  AND 448 A N A L Y T I C A L  V A L U E S .  

5 3  G R E A T E R  T H A N  VALUES.  N O  C O M P U T A T I O N S .  
2 G R E A T F R  T H A N  VALUES.  NO C O M P U T A T I O N S .  

432 NOT D E T E C T E D ,  L E S S  T H A N ,  OR T R A C E  V A L U E S .  15 R E P O R T E O  V A L U E S .  NO C O M P U T A T I O N S .  
447  NOT D E T E C T E D ,  L E S S  T H A N ?  OR T R h C E  V A L U E S .  1 R E P O R T E D  V A L U E S .  NO C O M P U T A T I O N S .  
437 NOT D E T E C T E D ,  L E S S  T H A N ,  OR T R A C E  V A L U E S .  11 R E P O R T E O  V A L U E S .  NO C O M P U T A T I O N S .  

30 NOT D E T E C T E D ,  L E S S  T H A N *  08 T R A C E  VALUES.  410 R E P O R T E O  V A L U E S .  
450  S d H P L E S  AND 448 A N A L Y T I C A L  V A L U E S .  
1 6 9  NOT D E T E C T E O t  L E S S  T H A N ?  OR T R A C E  VALUES- 279 R E P O R T E D  V A L U E S .  
448 NOT D E T E C T E D ,  L E S S  THAN,  OR T R A C E  V A L U E S .  0 R E P O R T E D  V A L U E S .  NO C O M P U T A T I O N S .  

1 V A L U E S  L E S S  T H A N  S P E C I F I E D  L I M I T  OF D E T E C T I O N .  NO C O M P U T A T I O N S .  
450  S b M P L E S  A N 0  448 A N A L Y T I C A L  V A L U E S .  

4 NOT D E T E C T E D ?  L E S S  THAM, OR T R A C E  V A L U E S .  444 R E P O R T E D  V A L U E S .  
3 V A L U E S  L E S S  T H A N  S P E C I F I E D  L l H I T  O F  O E T E C T I D N .  NO C O M P U T A T I O N S .  

432 NOT D E T E C T E D ,  L E S S  THAN,  OR T R A C E  VALUES.  16 R E P O R T E O  V A L U E S .  NO C O M P U T L T I O N S .  
106 NOT D E T E C T E D .  L E S S  T H A N ?  OR T R A C E  V A L U E S .  342 R E P D R T E D  V d L U E S .  

1 NOT D E T E C T E D t  L E S S  THAN,  OR T R d C E  VALUES.  447 R E P O R T E D  V A L U E S .  
11  NOT D E T E C T E D ,  L E S S  THAN,  OR T R A C E  V A L U E S .  437 R E P O R T E D  VACUES.  

448 NOT D E T E C T E D ,  L E S S  THAN, OR T R A C E  V A L U E S .  0 R E P O R T E D  UAL(1ES. NO C O M P V T A T I O Y S .  
3 V A C U E S  L E S S  T H A N  S P E C I F I E D  L I M I T  OF D E T E C T I U N .  NO C O + - % P U T 4 T I O N 5 .  

4 4 8  Y D T  O E T E C T E D t  L E S S  T H A N *  DR T R A C E  V A L U E S .  0 P E P O R T F I I  V A L l j E S .  NCI C O M P ! l T d T I O N S .  



SR PPH 180.542938 2.20 42 NOT DETECTED, LESS THAN* OR TRACE VALUES. 406 REPORTED VALUES. 
V P P W  184.119110 1.55 4 5 0  SbMPLES bND 448 ANALYTICAL VALUES. 
w PPM * * * a * * * +  * = * ( r g * t  446 NOT OETECTED. L E S S  THAN, OR TRACE VALUES. 2 REPORTED VALUES. NO COMPUThl IONS.  
Y PPM 26.997208 1.52 3 N O T  DETECTED, L E S S  THAN, OR TRACE VALUES. 445 REPORTEO VALUES. 

ZN P P M  f,*o*+** ****** 1 VALUFS L E S S  THAN S P E C I F I E D  L I M I T  OF DETECTION. NO COMPUTATIONS. 
Z R  P P Y  * *a * * * *+  a* * S ~ S  7 GHFhTER THAN VALUES. N O  CDMPUTATIONS. 
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C I M I  T S  
LOWER - I I P P F H  

1.AF-n7 - 5 . h F - 0 2  
5.bF-07 - H.3F-07 
R.3F-02 - l .?F-nl  
1 .7F-01 - 1 . 8 F - 0 1  
1,Rf-01 - 2.6E-01 
2.6E-01 - 3.Rf-01 
?.RE-01 - 5.hE-01 
5.hE-01 - 8.3F-01 
R.3E-Ol - I . ? €  00 
1.2E 0 0  - 1 - 8 6  00 
1 . R E  00 - 2 .6E  00 
2.hE 00 - 3.RE 00 
?.RE 00 - 5.6E 00 
5.6E 00 - 8.3E 00 
R.3E 00 - 1.2E 01 
1.2E 01 - l r 8 E  01 
1.8E 01 - - '  2.6E 01 

F R E O  FQEO 

CUM 
n o 
0 0 
7 2 
0 2 
4 6 
3 9 
1 10 
7 17 
7  24  

17  4 1  
5 46 
41 87 
17 1134 
27 131 
24 155 
15 170 
7 177 

HISTOGRAM FOR ' C O L U M N  1 ( FE PCTI 

7 . O E - 0 1  XXXX 

1 . 5 E  00 X X K X X X X X X  

5.OF 0 0  X X X X X X X X X  

7 . O E  00 X X X X X X X X X X X X X X  

PERCENT 
FRFC) 

0 . 0 
0 . 0 

1 . 0  
0 . 0 
2.14 
1 .hO 
n.53 
3 .74  
3.74 
Y .09 
2.67 

21.93 
9.09 

14.44 
12-03 
8 -02 
3-74 

1 . o ~  n l  x x x x x x x x x x r x x  

1.5~ a 1  x x x x x x x v  

2 . O E  0 1  X X X X  

M L H 
0 3 0 

0.9 1. hfl  

Semiquantitstlve spectmgmphlc m d y s e e  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.)  of geometric brackets baving the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distributions cue caquted ueing 
these brackete as class intervals.  

The letter E after a value stands for decimal expnent and i s  followed 
by a signed or unsigned, one- or two-digit integer constant. I n  this 
case, a value 1.OE-01 mema 1.0 X 10-1 or 0.1, a value 1.OE 01 means 
1.0  X lo1 or 10.0, a value 1.OE-02 m e a n s  1.0 X 10-2 or .01, a value 
1 . 0 ~  OZ! means 1.0 x 102 or 100, etc. 

Flistc%rma -sent percent frequency distribution where each X e m s  
one garcent. 

A N A L Y T I C A L  
G VAL11E5 
7 1 7 7  

3.74 

MINlH l lM  = 1.00000€-01 

G E V M F T R I C  HEAN = 3.75756E (10 

c . k n M E T R I C  O F V I A T I R N  = 3 . 0 3 4 h h k  , j r l  



L I M I T S  
LnWFR - I IPPFR 

1.HF-07 - 7.hF- f l?  
7 .6F-07  - 3.RF-I)7 
3 . 8 F - 0 7  - 5.hC-07 
5.bF-07 - R.3F-07  
H . 3 F - 0 3  - 1 . 2 F - D l  
1 . 2 F - 0 1  - 1,AF-01 
I . H F - 0 1  - 2 . b F - 0 1  
2 . 6 F - 0 1  - 3.HF-01 
7 .HF-01  - 5.6E-01 
5 . 6 F - 0 1  - H . 3 F - 0 1  
X . 3 F - 0 1  - 1.2E 0 0  
1.ZE 00 - 1.8E 0C 
1 . R E  00 - 2 . h E  00 
7 . 6 F 0 0 -  3 . 8 € 0 0  
?.RE 00 - 5.6E 00 
5.6E 00 - R.3F 00 
H . 3 F O O -  1 . 7 F 0 1  

HIST[1GHAM FOR C f l L l l M N  ? ( ML; P C T  1 

l . O E - O l  X X X X X  

P 
C 2 . O E - 0 1  X X X X X X X  

3 , O E - 0 1  X X X X X X  

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

7.fiE-01 X X X X X X X X X X X X  

1.OF 0 0  X X X X X X  

1 . 5 E  0 0  X X X Y X X X X X X X X  

?.OF 00 X X X X X X X X X X  

7 . n ~  no x x x x x r x x x  

Explanation 

Semfquantitative 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.) of geometric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distrfbvtions sre computed using 
these brackets as class intervals. 

The letter E after a value stands for decimal exponent and is followed 
by a signed or unsigned, one- or two-digit integer constant. In this 
case, a value 1.OE-01 means 1.0 X 10-1 or 0.1, a value 1.OE 01 means 
1.0 X lo1 or 10.0, a value 1.OE-W means 1.0 X or -01, a value 
1.0~ means 1.0 x 102 or 100, etc. 

Histcep-crms represent percent frequency distribution where each X equal6 
one percent. 

A N A L Y T I C A L  
G VALUES 
1 1 7 5  

0 . 5 3  



P r H T t N T  

P K E O  C I J M  
1607 
4 .81  
5.35 

17.30 
13.90 
17 .h5 
18.72 
22.46 
2 6.2 0 
32.09 
41 .71  
50.80 
59.36 
73.26 
76.47 
79.68 
01.82 

Explanation 

Semiquantitative spectrographic fmdyses by the U.S. Geological Survey 
are reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc .  ) of geometric brackets having the bundaries  1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency dis tr ibut ions are complted using 
these brackets as class intervals.  

The l e t t e r  E a f t e r  a value stands fo r  decimal expcnent and i s  followed 
by a signed or  unsigned, one- o r  two-digit integer constant. In t h i s  
case, a value 1.OE-01 means 1.0 X 10-I or 0.1, a value 1.OE 01  means 
1.0 X lo1 or 10.0, a value 1.OE-02 means 1.0 X or .01, a value 
1 . 0 ~  02 mans 1.0 x 1~9 or  100, etc. 

Histograms represent percent frequency dis tr ibut ion *ere each X equals 
o w  percent. 

7.OE-02  X X X X  

1.5E-01 X X X X X X X  

3 .OE-01  X X X X  

7.OE-01 X X X X  

1,OF 00 X X X X  

1 . 5 ~  on x x x x x x  

3 . 0 ~  o n  x x x x x x x x x  

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

1 . 0 ~  n l  x r x  

1.5F (!I X X X  
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X X X 
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FHE(l! lEMT.Y T b H L F  FflK C.(lL!IMN !I 1 t.\N PPIV I  

H I S T O G R A M  F-3K Cr)LIIMhI N M?; PFHi 

3,OE 0 1  X X X  
" 
w 5 . n ~  01 x x  

7.nE 01 X X X  

1.5f 02 X X X X X X X  

Z.OE 0 7  X X X X  

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

5.OE O ?  X X X X X X  

7.0E O? X X X X X X X X X X X  

3 . 0 ~  0 3  x x x x  

5 .nF  07 X X X  

Explanation 

Semiquantitative 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, 
e t o . )  of geometric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distribVtions ale computed using 
these brackets as class intervals. 

The letter E after a value stands for decimal exponent and is followed 
by a signed or unsigned, one- or two-digit integer constant. In this 
case, a value 1.OE-01 means 1.0 X 10-1 or 0.1, a value I.OE 01 means 
1.0 X lo1 or 10.0, a value 1.OE-a means 1.0 X 10-~ or -01, a value 
1.OE O;! means 1.0 X 102 or 100, etc. 

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



FKFl l t lFN i  Y T A B L E  F l l K  C n L I I M N  h I A T ,  V P M I  

L I M I T S  
LOlJFq - I I P P k K  

- 1  - 5 . h t - n l  
~ . h ~ - ( r i  - 8.3c-01 
F -  - 1 . 7 F n O  
1.?F 00 - I . H F  0 0  
I .  I - 2 .hE  oo 
?.hF no - 3.HF 00 
3 . 8 ~  o n  - 5 . 6 ~  no 
5 . h F  on - 8 .3F  no 
H . Z F  nn - 1 . 7 ~  O I  
1 . 7 ~  0 1  - I . R E  01 
1 . 8 F  0 1  - 2.hF 01 
7.bF 0 1  - 3 . H E  0 1  
3 . 8 ~  n i  - 5 . 6 ~  01 
5 . h F  0 1  - H.3E 0 1  
A.3F 0 1  - 1.2F 0 2  
1 . 7 F 0 7 -  1 . 9 F 0 2  
1 . 8 ~  07 - 2 . 6 ~  0 2  
7.hF 0 7  - 3 . R t  n? 
i . * t  0 7  - 5 . h t  n ?  
?.kc 07 - E.3F 0 2  
k . 2 ~  0 7  - I.?F n j  

HISTnGKAM FnR COLUMN 6 1 P C .  P P M )  

t- 
a 5.nE-01 X X  

3 . n ~  nrr x 

+kkCENT 
t 4 t C  CUM 

1.60 
5.35 
5 . 8 8  
7 .49  
7 .49  
8.56 
9 .(I9 

11 .73  
1 1  .?3 
12.H3 
12 .R3 
14.44 
14.97 
14 .97  
1 4 . 9 7  
1 6 - 0 4  
l h  .04 
16.58 
1 6 - 5 8  
l h . 2 8  
1 7 . 1 1  

Explanation 

Semiquantitative spectmpphic analyses by the U.S. Geological Survey 
are reported aa geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geometric brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distributions are computed using 
these brackets as class intervals. 

The letter E after a value stands for decimal exponent and is followed 
by a signed or unsigned, one- or two-digit integer constant. In this 
case, a value 1.OE-01 means 1.0 X 10-1 or 0.1, a value 1.0E 01 means 
1.0 X lo1 or 10.0, a value 1.OE-02 means 1.0 X or .01, a value 
1.0~ M means 1.0 x 102 or 100, etc. 

Histograms represent percent frequency distribution where each X equals 
one percent. 
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I - I l r I T 5  F K t O  I-HFO P E K C F N T  
CI IWFR - I I P P t K  C(IM FH F O  

R . ~ F  nn - 1 . 7 ~  o l  18 I H  9 - 6 3  
1 . ? F  01 - 1 . H F  01 9 2 7  4 . H L  

1  0 - ? . h F  01 17 3 9  6.1.7 
2.6' 01 - 3.HE 01 1 5  5 4  H .07 
3.HF 01 - 5.hE 0 1  4 5 8  2.14 
5 . h F  0 1  - R.3F 0 1  10 h H  5.35 
U.3F 0 1  - 1.2E 02 2 711 1.07 
1 .7 f  0 7  - I . 8 F  02 3 7 3  1 . 6 0  
1.HF 07  - 2.hF 0 2  1 7 4  0 . 5 3  
2 . 6 E  0 2  - 3.8E 0 2  1 7 5  0.53 
?.RE 0 2  - 5.6F 0 2  0 7 5  0.0 
5.6F 0 2  - R.3E 02 1 7 6  0.53 

H I  S T f l G R b M  FnR COLUMN 9 (  R P P M I  

1.OF 01 X X X X X X Y X X X  

1.5E 01 X X X X X  

3 . n ~  01 x x x x x x x x  

7.0E 0 1  X X X X X  

r t K C E N T  
F F E U  CUM 

9 ~ 6 3  
14.44 
20.86 
20.88 
3 1.02 
36.36 
37.43 
39.n4 
39.57 
40.11 
4n. 1 1  
40.64 

Explanation 

Semiquantitative spectrographic analyses by t he  U.S. Geological Survey 
a r e  reported a s  geometric midpoints (1, 0.7, 0.5,  0.3, 0.2, 0.15, 0.1, 
e tc .  ) of geometric bracket8 having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e tc .  m e  frequency dietribsltfone are computed using 
these brackets a s  class in tervals .  

The l e t t e r  E after a value stands f o r  decimal exponent and is  followed 
by a signed or unsigned, one- or two-digit in teger  constant. I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-1 o r  0.1, a value  1.OE 01 means 
1.0 X 101 o r  10.0, a value 1.OE-CX2 means 1 .0  X o r  .01, a value 
1.0~ CQ =means 1.0 x 102 o r  100, etc .  

Histogrcuas represent percent frequency d i s t r ibu t ion  *ere each X equals 
a one percent. 

A N A L Y T I C A L  
G V A L U E S  
0 77 
0.0 



l u  FLlI IFNCY T A P L F  FOR C n C I I M N  1 0  I P A  PP'41 

HISTnGRbM FnK COClJMh! 10 PA P P M I  

7.0E 01  X X X X X  

1.5E 0 7  X X X X X X X X X  

7.0f 0 7  X X X  

7 ,OE 07 X X X X X X X X X  

5 . 0 ~  n7 x r x x  

1.OF 03 X X X X X X X X K  

?.OF 0 3  X X X X X X  

? c K (  C N T  

~ K ~ I I  I . U M  
t1.0 
r1.n 
0.0 
0.0 
0.53 
0.53 
l .hO 
6.9 5 
9.111) 

17.65 
70.32 
2 R . 8 R  
33.16 
50.27 
5 8 .  H2 
7R.07 
4 4  - 4 9  
40.91 
41.44 

Explanation 

Semiquantitative spectmgraphic analyses by the U.S. Geological Survey 
a r e  reported ae geometric midpoints (1, 0.7, 3.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geomet~c brackets having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distributions are computed using 
these brackets as class intervals. 

The letter E after a value stands f o r  decid exponent and is f o l l o u d  
by a signed o r  unsigned, one- or  two-digit integer constant. In this 
case, a value 1.OE-01 means 1.0 X 10-1 or 0.1, a value 1.OE 01 means 
1.0 X lo1 or 10.0, a value 1.OE-02 means 1.0 X or .01, a value 
1.0~ M means 1.0 x 102 o r  100, etc .  

Histograms represent 
one percent. 

percent frequency distribution each equals 
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Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological Survey 
are reported w gaometric midpints  (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc . )  o f  geometric bncke ts  having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distrilmtions ale complted using 
these brackets as class intervals. 

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and is  followed 
by a sFgned or  unsigned, one- or two-digit integer constant. I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-I o r  0.1, a value 1.OE 01 means 
1.0 X 101 o r  10.0, a value 1.OE-02 mean8 1.0 X o r  .01, a velue 
1 . 0 ~  CQ mans 1.0 x 102 or  1~3, e tc .  

Eistograms represent percent frequency distribution where each X equals 
one gercent. 

A N A L Y T I C A L  
G VALUES 
3 1 2  

1.60 



L I M I T \  
L l l d F Y  - I I P P F K  

7,HF on - 5.hF 
5 - 6 6  q n  - 8.3~ 
k . 3 ~  n n  - 1 . 7 ~  
1 . 7 ~  n l  - 1 . 8 ~  
1 , R F  n i  - ?.bF 
7 , b F  O l  - 3.HE 
?.HF 01  - 5.6E 
5.hE tll - k . 3 F  
R.3F 0 1  - 1.7F 
1.7F 0 2  - 1 . 8 F  

H I S T O G R A M  FnR C O L U M N  1 3  { C(J Y P M )  

5 . 0 E  00 X X X  

3.OE 01 X X X X  

5 . o ~  0 1  x x x  

7 . O E  01 X K X X X X X K X X X X  

1.OE 02 X X X  

Explanation 

Semiquantitat ive spectrographic analyses by t h e  U.S. Geological Survey 
a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e t c . )  of geometric brackets h v i n g  the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e t c .  The frequency d i s t r i bu t ions  are computed usfng 
these  brackets as clase  i n t e rva l s .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  followed 
by a signed o r  unsigned, one- o r  two-digit  i n t ege r  c o n s w t .  I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-1  or  0.1, a value 1.OE 01 means 
1.0 X lo1 o r  10.0, a value 1.OE-M means 1.0 X o r  .01, a value 
1.OE M means 1.0 X 1# o r  100, e t c .  

Histogmms represent 
one percent. 

dNALYT ICAC 
G VALUES 
0 116 

0.0 

percent frequency d i s t r i b u t i o n  where each equals 
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I l t H T F 1 4 1  

FMFO CI IM 
3.74 

1 3 ,C)o 

19.75 
7 H . H H  
3 2 . 6 3  
4 1 . 7 1  
49 .20  
h 7 . 3 R  
7 4 . 8 7  
7H .07 
79.14 
H ? .  35  
8 3 . 9 6  
R5.56 
85.56 
88.24 
88.77 

Semiquantitative spectrographic analyses by the U.S. Geological Survey 
am reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
etc.) of geometric brackete having the boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency distributions are computed using 
these brackets as c-s intervals. 

The letter E after a value stands for decimal exponent and is followed 
by a signed or unsigned, one- or two-digit integer constant. In this 
caae, a value 1.OE-01 means 1.0 X 10-1 or 0.1, a value 1.OE 01 means 
1.0 X lo1 or 10.0, a value 1.OE-M meana 1.0 X or .01, a value 
1.0~ 02 ll~eans 1.0 x 102 or 100, etc. 

Histogrims repreeent percent frequency distribution where each X equals 
one percent. 

H I F T r I G R I M  FOR COLLIHh 1 5  1 CIJ IJPh)  

1 . 5 ~  n l  x x x x x x x x x x  

2.0E 01 X X X X  

5.0E 01  X X X X X X X  

7.UE 01 X X X X X X X X X X X X X X X X X X  

I .OF 0 7  x x x x x x x  

1.5F 0 7  X X X  







HISTOGRAM FOR COLIJMN 17 ( MU P P M )  

Explanation 

Semiquantitative spectrographic analyses by the  U . S .  Geological Survey 
a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e t c . )  of geometric bracketa having the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency dis t r ibut lons  are computed using 
these bracket6 a s  class in tervals .  

The l e t t e r  E a f t e r  a value stands for  decimal expogent and is followed 
by a signed o r  unsigned, one- o r  two-digit in teger  constant. In t h i s  
case, a value 1.OE-01 means 1.0 X 10-I or 0.1, a value 1.O.E 01 means 
1.0 X lo1 or 10.0, a value 1.0E-02 means 1.0 X lo-* o r  .01, a value 
1.0~ 02 meens 1.0 x 102 or 100, e t c .  

lU.sto@mm represent percent frequency d i s t r ibu t ion  where each X equals 
one percent. 

A N A L Y T I C A L  
G VALUES 
0 20 
0.0 



1 .OE n l  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  

?.i!E 01 X X X X  

3.0E 01  X X  

5.OE O f  X 

7 . n ~  0 1  x 

1.OE 0 2  X 

Explanation 

Semiquantitative spectrograpblc analyses by the  U . S .  Ce0106fcal Sumey 
a r e  reported as geoasatric midpoints (1 ,  0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc . )  of geometric blscketa having the boundarLes 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc.  The frequency diatri?nationa are computed using 
these  brackets a s  c l a s s  in tervals .  

The l e t t e r  E a f t e r  a value stands f o r  decimal exponent and i s  followed 
by a signed o r  unsigned, one- or  *-digit i n t ege r  constant. In t h i s  
case, a value 1.OE-01 means 1.0 X 10-1 o r  0.1, a value 1.OE 0 1  means 
1.0 X lo1 o r  10.0, a value 1.OE-02 means 1.0 X or -01, a value 
1.OE 02 meas 1.0  X 19 o r  lM), e tc .  

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

A N A L Y T I C A L  
G VALUES 
0 58 
0.0 



5.0E 0 0  X X X X X X  

7.OE 00 X X X X X X X  

l.nE 01 X X X X X X  

1.5E 0 1  X X X X X X X  

2.OE 01 x x x x x  

3 . O E  01 X X X X X X X  

5 . 0 ~  n l  x x x x x x x  

1.5E 07 X X X  

Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological Survey 
a r e  reportea a e  m t r i c  midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e t c . )  of geometric b w k e t a  having the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc.  The frequency dis t r ibut ions   IF complted using 
these brackets as c l a s s  intervals.  

The l e t t e r  E after a value stands f o r  d e c i m l  exponent and i s  followed 
by a signed o r  unsi&nd, one- o r  t v o 4 i g i t  in teger  constant. In  this 
case, a value 1.OE-01 means 1.0 X 10-1 o r  0.1, a value 1.OE 0 1  means 
1.0 X lo1 o r  10.0, a w l u e  1.OE-a2 means 1.0 X o r  .01, a value 
1 . 0 ~  M meam 1.0 x lo2 o r  100, e tc .  

Histograms repreeent percent frequency d i s t r ibu t ion  &ere each X equal8 
one percent. 

A b d L Y T f t b l  

T G VALIJES 
0  0 138 

0 . 0  n.o 

M A X  I H I I W  = 1 . 5 0 0 0 0 E  0 3  

~ I N I M I I M  = 2 . 0 0 0 0 0 ~  n n  

G F C l Y F T H I C  M F A N  = 7 . P 9 8 7 2 F  (11 

r .pi. .  t T k  lr D F \ f I h T I l l h  = 7 . 5 3 h 3 7 F  on 
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1 L I M I T C  t 
I L l l b l t I -  - 1 1 9 P t k  

4 , H L  fill - .;.$- [ l o  

i . h , -  1 1 0  - k . '?F  c 1 0  

' I - 1.7F 0 1  
1 .  1 - 1 . P F  P1 
) . * F  n i  - 2.hF ( 1 1  
7 . h ~  n t  - ?.HF o i  
7 . a ~  0 1  - 5 . h ~  rli 
5.hF 4 1 1  - 8.3F 01 
k.?F I l l  - 1.7F 0 7  

5.fIF l ) l i  X X X X X X X X  

7 . 0 ~  no x x x x x x x x x  

\ . 5 F  n1 X 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  

7.0F ( l i  X X X X  

Explanation 

Semiquantitat ive spectrographic analyses by t h e  U.S. Geological Survey 
a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e t c .  ) of geometric brackets having t h e  bouDdaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e t c  . The frequency d i s t r i bu t ions  are computed using 
these  brackets  a s  c l a s s  i n t e rva l s .  

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

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

A M A L Y T  I C b l  
G V A L U E S  
1 131 

0.53 



7 , r ) F  r ) 3  X X X X X X X X X Y X X X X  

1 .DF n3 X X X X  

1.5F 0 3  X X X X  

Explanation 

Semiquantitative spectrographic analyses by the U.S. Geological Survey 
a r e  reported. as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc . )  of geometric brackets having the  boundaries 1 .2 ,  0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, etc. The frequency d i s t r i bu t ions  are computed using 
these  brackets a s  c lass  i n t e rva l s .  

The l e t t e r  E after a value stands f o r  decimal exponent and i s  followed 
by a signed o r  unsigned, one- o r  two-digit i n t ege r  constant. I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-1 o r  0.1, a value 1.OE 0 1  means 
1 .0  X lo1 o r  10.0, a value 1.OE-02 means 1.0 X o r  .01, a value 
1.0~ 02 means 1.0 x 102 o r  100, e t c .  

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





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

7.nF 01 X X X X X  

Explanation 

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

The l e t t e r  E a f t e r  a value stands for-decimal exponent and i s  followed 
by a signed or unsigned, one- o r  two-digit integer constant. I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10- I  o r  0.1, a value 1.OE 01 means 
1.0 X lo1 or 10.0, a value 1.OE-02 means 1.0 X o r  .01, a value 
1.OE M means 1.0 X 1& o r  100, etc .  

Histograms represent percent frequency dis t r ibut ion where each X equal6 
one percent. 

P M A L Y T I C A L  

I. VbLl lES 
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I r 4 . j b b  - I ~ L J I  

1 .,4- I,> - 
7.61- : I 7  - 
i . * F  i i i  - 
5 . h L  l!? - 
*:4F 0 7  - 
1.7c  ? I 3  - 
I .  WF 0 4  - 
7.6C ($7 - 
'4. VF  (17 - 
i,hF 117 - 

Explanation 

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

The l e t t e r  E a f t e r  a value stands for.decima1 exponent and is  followed 
by a signed o r  unsigned, one- o r  two-digit in teger  constant.  I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-I or 0.1, a value 1.OE 01 means 
1.0 X lo1 or  10.0, a value 1.OE-02 means 1.0 X o r  .01, a value 
1.3E 02 means 1.0 X lo2 o r  100, e t c .  

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

A N A L Y T I C A L  
( V P L l l F S  
7 17 
3.74 



H I S T D G R b M  F O R  C C l L l l h N  2 9  I Z H  P P M )  

3 . O E  01 X X X X  

7.Of 0 1  X X X X X X X X X X X X X X X X X X X X  

1 .OF 02 X X X K X X X X X X X X  

1.5F 0 2  X X X X X X X X X X X X X X K X X X X X  

3 . O E  RZ X X X X X X X X X X  

5 .OE  0 2  X X X X  

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological burvey 
a re  repo~-ted a s  geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, 
e tc .  ) of geometric brackets  having the  boundaries 1.2, 0.83, 0.56, 0.38, 
0.26, 0.18, 0.083, e t c .  The frequency d i s t r i bu t ions  ale computed using 
these  brackets a s  c l a s s  i n t e m l s .  

The l e t t e r  C a f t e r  a value stands for.decima1 exponent and i s  folloued 
by a signed or  unsigned, one- o r  two-digit in teger  constant. I n  t h i s  
case, a value 1.OE-01 means 1.0 X 10-1 o r  0 .l, a value 1.OE 0 1  means 
1.0 X o r  10.0, a value 1.OE-02 means 1 .0  X o r  .01, a value 
1.OE 02 means 1.0 X lo2 o r  100, e tc .  

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