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Introduction 

Analytical data for 322 stream-sediment samples, 207 rock samples, 
and 76 soil samples from the Seventymile River area, Eagle quadrangle, 
and rock samples from a locality in the Charley River quadrangle, are 
presented in this report together with a statistical treatment of the 
data. The samples were collected in 1968 as part of the Heavy Metals 
program of the U.S. Geological Survey. 

The most comprehensive discussion of the geology of the Seventymile area 
is a report by J. B. Mertie, Jr. ( 1 9 3 7 ) ,  and additional data, particularly 
on placer mining areas,is given in later reports by Mertie (1938, 1942). 
Open-file maps by Brabb and Churkin (1964, 1965) of the Eagle D-1 quadrangle 
and the Charley River quadrangle, by Foster and Keith (1967) of the Eagle 
B-1 and C-1 quadrangles, and by Clark and Foster (1969,%) of the Eagle D-2 
and D-3 quadrangles cover much of the area. Reports giving results of 
geochemical reconnaissance and a tabulation of mineral occurrences done 
under the auspices of the Division of Mines and Minerals, State of Alaska 
(Saunders, 1966; 1967) 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. Rock samples 
are mostly grab samples from prospects and outcrops. They were chosen for 
analysis to provide data on background, because they were in the vicinity 
of prospects, or because they contain abundant visible sulfides. Soil 
samples were collected in only a few selected localities where outcrops are 
rare. Most of the soil samples are loose weathered material obtained from 
2 to 8 inches below the surface. The minus 80 mesh fractions of the samples 
were analyzed for 30 elements by the six-step semiquantitative spectrographic 
method and for gold by the atomic absorption method.11 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 4. Semiquantitative spectrographic analyses were done by K. J. Curry 
and E. E. Martinez; atomic absorption analyses were done by R. L. Miller, 
A. L. Meier, W. R. Vaughn, and M. S. Rickard. 

l/~nalyses 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. 
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Location of the stream-sediment samples is shown on figures 1, 3, and 
5 of the rock samples on figures 2, 4, 5, and 6, and of soil samples on 
figures 1, 4, and 5. The Eagle D-2 and D-3 quadrangles were divided into 
five smaller areas, and within most of these areas, sample numbers are 
roughly from north to south or from west to east. 

The results of the analyses of the stream-sediment, rock, and soil 
samples have been processed by means of a computer program known as 
GEOSUM and are presented in tables 1, 2, and 3. The GEOSUM program is 
designed primarily for summarizing and tabulating geochemical data--especially 
data from semiquantitative spectrographic analyses (commonly referred to 
as six-step spectrographic analyses) by the laboratories of the U.S. Geological 
Survey. The computer output consists of: (a) a listing of the analytical 
data, (b) histograms and cumulative frequency distributions for all elements 
on which there is sufficient datay , (c) and a statistical summary which 
includes geometric means and geometric deviations. 

Results 

Examination of the histograms of the various elements for the stream- 
sediment samples indicates that most of the elements for which sufficient 
data is available have roughly log-normal distribution. Boron and nickel 
(table 1) are examples of this type of distribution. A few elements such 
as chromium and manganese (table 1) have a bi-modal type of distribution. 

On the basis of these histograms, anomalous values in stream-sediment 
samples for several elements of possible economic interest are suggested: 
silver (AG), 0.5 ppm; boron (B), 200 ppm; barium (Ba), 500 ppm; chromium (Cr), 
500 ppm; copper (Cu), 150 ppm; molybdenum (Mo), 5.0 ppm; nickel (Ni), 150 ppm; 
lead (Pb), 100 ppm; zinc (Zn), 200 ppm; and any reported value of gold, 
arsenic, and tin. The selection of these concentrations as anomalous values 
is subjective and interpretive and for application to any given part of the 
Seventymile River area, drainage basin geology must be considered. It must 
be emphasized that the sampling was of a reconnaissance nature and the geology 
of the area is extremely varied. In some areas the background for one or 
more of these metals may be considerably higher or lower than in other areas. 

Anomalous Areas 

Geochemical sampling in the Seventymile River area did not detect any 
new mineral deposits, although several geochemical anomalies are found in 
localities not previously known to be mineralized. These localities include 
the upper parts of the drainage areas of Flume, Alder, and Deep Creeks and 
the headwater areas of Sutter, Deer, and Sonickson Creeks. Gold is found in 

s he frequency table and histogram for gold have been omitted because the 
classes used in calculating these tables are those used in the semiquantita- 
tive spectrographic method and the gold was analyzed by the quantitative 
atomic absorption method. Gold is found in only 6 of 322 stream-sediment 
samples (2 percent). The frequency tables and histograms for bismuth, 
antimony, and tungsten in tables 1, 2, and 3, and for arsenic in table 1 are 
omitted because no values were reported for these elements. The frequency 
tables and histograms are omitted for tin in table 1 and for zinc and arsenic 
in table 3 because these were only one, two, and three values, respectively. 
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two rock samples collected near North Peak. Most chromium and nickel 
anomalies can probably be attributed to ultramafic rocks, some of which 
are unmapped. 

Geochemical sampling and geologic investigations indicate that placer 
gold in Flume, Alder, and Bonanza Creeks is associated with altered 
ultramafic rocks in a fault zone. Gold and other anomalous elements in 
sediments, rocks, and soils on the north side of the Seventymile River 
areas probably have a different origin because the rocks are Tertiary(?) 
conglomerate, shale, and sandstone cut by dikes and faults. Analyses of 
geochemical samples in the American Creek and Eagle Bluff areas adds general 
information on the distribution of metallic elements in these areas but does 
not define any new specific mineralized localities. 

Explanation of Tables 1, 2, and 3 

The results of the analyses of the stream-sediment, rock, and soil 
samples are given in tables 1, 2, and 3 as analytical values such as 
7.0000 ppm, 10.000 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 to the left of G, B = no 
data, H = interference, or T = trace. Note that the right-most zero digits 
for each analytical value may or may not be significant. The specified 
limits of determination are as follows: 

Specified limits of determination 

FE PCT MG PCT CA PCT TI PCT MN PPM AG PPM 
(Iron) (Magnesium) (Calcium) (Titanium) (Manganese) (Silver) 
0.05000 0.02000 0.05000 0.00100 10.00000 0.50000 

AS PPM AU PPM B PPM BA PPM BE PPM BI PPM 
(Arsenic) (Gold) (Boron) (Barium) (Beryllium) (Bismuth) 
200.00000 0.02000 10.00000 5.00000 1,00000 10,00000 

CO PPM CR PPM CU PPM LA PPM MO PPM NB PPM 
(Cobalt) (chromium) (Copper) (~anthanum) (Molybdenum) (Niobium) 
5.00000 5.00000 5.00000 20.00000 5.00000 2,00000 

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM 
(Nickel) (Lead) (Antimony) (Scandium) (Tin) (Strontium) 
5.00000 10.00000 100.00000 5.00000 10.00000 50.00000 

V PPM W PPM Y PPM ZN PPM ZR PPM 
(Vanadium) (~ungs ten) (Yttrium) (Zinc) (Zirconium) 
10.00000 50.00000 10.00000 200.00000 20.00000 



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 geometrical mean and deviation given below the histograms are 
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 each table. 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 (Miesch, 1967) for 
further discussion and USGS Bulletin 1147E, p. 20-23 (Miesch, 1963) for 
further discussion and explanation of geometric deviation. 

In the computations performed to produce the statistical summary at 
the end of each table, 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 computa- 
tions. 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, or 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 nor greatly invalidate the results. Acceptance 
and use of the estimates, however, is the responsibility of the individual. 



In 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 

Granitic rock 
Fine-grained felsic rock 
Diorite or quartz-diorite 
Intermediate fine-grained 
Mafic rock 
Ultramafic rock 
Argillite 
Phyllite 
Schist 
Gneiss 
Amphibolite 
Greenschist 
Greens tone 
Quartzite 
Marble 
Hornf els  
Chert 
Clay 
Siltstone 
Sands tone 
Conglomerate 
Coal 
Quartz vein 
Carbonate vein 
Quartz-carbonate rock 
Gossan material 

Right-hand column 

A 
B 
C 

igneous rock D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
B 
S 
T 
U 
v 

Pegmatite, alaskite 
Quartz monzonite or granodiorite 
Andesite 
Gabbro 
Basalt 
Porphyritic 
Chlorite 
Mica 
Biotite 
Sericite or muscovite-quartz 
Graphite 
Metamorphosed 
Metamorphosed igneous rock 
Altered 
Serpentinized 
Silicified 
Limonite-stained 
Copper-oxide stained 
Visible sulfides 
Calcareous or containing carbonate 
Brecciated and(or) sheared veinlets 
Vein 

Dike 
Quartz 

1 Gouge 
2 Stibnite 
3 Galena 
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1 .OF 01 X X X X X X X K X X X X X X X X X  

Explanat ion  

Samiquantftative spectrographic analyses by the  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 t c . )  of geometric brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case,  f value 1.08-01 means 1.0 X 10-I or 0.1, a value 1.OE 01 
means 1.0 X 10 or 10.0, a v l ue  1.OE-02 means 1.0 X lo-' or -01, a 4 value 1,OE 02 means 1.0 X 10 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.  

A N b C Y T  I C 4 L  
G V A L U E S  
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7.IIE-01 X X X X X  

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

7.nE On X X X X X X X X X X X X X K X X X X X  

3 . n ~  n n  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 0  X X X X X X X X X X X X X  

-?.OF 00 X X X X  

Explanation 

Semiquantitative spec t ropaph ic  .lulyses by the U.S. Geological 
Survey a r e  reported a# a e w e t r i c  midpoints (1,  0.7, 0.5. 0.3, 0 .2 ,  
0.15, 0.1, e t c . )  of geometric brackets having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i bu t ions  a r e  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  decimal exponent and is  
followed by a signed or unsigned, one- o r  t u o e i g i t  in teger  conetaut.  
I n  t h i s  case,  f value 1.OE-01means 1.0 X 10 o r  0.1. 02value 1.OE 01 
means 1.0 X 10 o r  10.0, a v l ue  1.OE-02 means 1.0 X 10- or . O l ,  a 1 value I.0E 02 means 1 .0  X 10 o r  100, e t c .  

Histogram represent percent frequency d i s t r i bu t ion  where each X 
equals one percent. 
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7.0E-01 X X X X X X  

2 .OF 0 0  X X X X X X X X X X X X X X X X X X X X X  

5.OF 00  X X X X X X X X X X X X  

Explanat ion 

Semiquantitat ive spectrographic amlyaes by the U.S. Geological 
Survey a r e  reported ae gaoaatric  midpoint^ (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets  having the  bou&ries 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  a r e  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 f o r  decimal exponent and is 
followed by a signed or unsigned, one- o r  t u u e i g i t  in teger  constant.  
I n  t h i s  case,  f value 1.OE-01 means 1 .0  X 10 or 0.1, e2value 1.OE 01 
means 1 .0  X 10 o r  10.0, a v lue  1.OE-02 meana 1.0 X 10 or . O l ,  a 1 value  1.OE 02 meam 1.0 X 10 or 100, e t c .  

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

Semiquantitative spectrographic analyses by the U.S. Geological 
Survey a r e  reported aa geometric midpoints (1, 0 .7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having the  boundaries 1 . 2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these  brackets a s  c l a s s  in t e rva l s .  

The l e t t e r  E a f t e r  a value  s tands  fo r  decimal exponent and is 
followed by a signed o r  unsigned, one- or two-digit in teger  constant.  
I n  t h i s  case, f value 1.OE-01 means 1.0 X 10-I or 0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v lue  1.OE-02 means 1.O.X 10 or -01, a 4 value 1.0E 02 means 1.0 X 10 o r  100, e t c .  

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

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

The l e t t e r  E a f t e r  a value s tands  f o r  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1.0 X 10-I or 0.1, g2value 1.OE 01 
means 1 .0  X 10 or 10.0, a v l ue  1.OB-02 means 1.0 X 10 or .Ol, a 9 value 1.OE 0 2  means 1.0 X 10 or 100, e t c .  

Histogreme represent percent frequency d i s t r i bu t ion  h e r e  each X 
b b b L Y T I C b L  equa l sonepe rcen t .  
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Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  r e p o r t d  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, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using theae brackets aa c laos  in tervals .  

The l e t t e r  E a f t e r  a value etands fo r  decimal exponent and is 
followed by a signed o r  unsigned, one- or two-digit in teger  constant. 
I n  t h i s  case,  value  1.OE-01 means 1.0 X 10-I or 0.1, gZvalue 1 . O E  01 
meana 1 .0X 10 or  10.0, a v  lue  1.OE-02meaas 1 .0X 10 or .Ol, a 9 value 1.OE 02 means 1.0 X 10 or 100. e t c .  

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

Semiquantitat ive spectrographic analyses by the U.S. Geological 
Survey a r e  reported am p e a e t r i c  midpoints (1 ,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geo re t r i c  brackets  having t he  boundariee 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  a r e  computed using these brackets as 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 va lue  stands f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit  integer constant.  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X lo-' or 0.1, a2value 1.OE 01  
means 1 .0  X 10 o r  10.0, a v l u e  1.OE-02 means 1.0 X 10- or  .01, a 4 value 1,OE 0 2  means 1.0 X 10 or 100, e tc .  

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

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported am aematric midpoints (1, 0.7,  0.5, 0.3, 0.2,  
0.15, 0.1, e t c . )  of geumetric 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  a r e  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 f o r  decimal exponent and is  
followed by a signed or unsigned, one- o r  two-idigit integer constant.  
In  t h i s  case ,  f value 1.OE-Olmeans 1.0 X 10 o r  0.1, e2value I.OE 0 1  
means 1.0X 10 o r  10.0, a v  lue  1..0~-82rneans 1 . 0 X 1 0  or .01, a 4 value 1.OE 02 means 1.0 X 10 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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7.0F 07 X X X K X X X  
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Explanat i on  

Semiquantitat ive spectrographic analyoes by t h e  U. S. Geological 
Sumey a r e  reported u pxnnetric midpoints (1, 0.7,  0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geuiaetric bracket8 having t h e  h u n d a r i e s  1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these  brackets a s  c l a s s  i n t e 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 sfgned o r  unsigned, one- or  two-digit -1 integer constant. 
I n  t h i s  case ,  f value 1.OE-Olmeans 1 .0  X 10 or 0.1, g2value 1.OE 01 
means 1 .0  X 10 o r  10.0, a v l u e  I.OE-02 means 1.0 X 10 or .Ol, a 1 value 1.OE 02 means 1.0 X 10 or 100, etc.  

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

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported a s  geometric r i dpo in t s  (1, 0 .7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, ctc.)  of geumetric brackets having t h e  boundaries 1 .2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  cmputed using these  brackets a s  class i n t e rva l s .  

The l e t t e r  E a f t e r  a value s tands  f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-pigit in teger  constant.  
I n  t h i s  case, f value 1.OE-01 means 1.0 X 10 or 0.1, g2value 1 . O E  01 
means 1.0 X 10 o r  10.0, a v l u e  1.0&-02 means 1.0 X 10 or . O l ,  a 1 value 1.0E 02 means 1 .0  K 10 or  100. e t c .  

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

Semiquantitat ive spectrographic analysee by the  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 t c . )  of geolnetric 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  a r e  computed using these  brackets  as 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 f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two d i g i t  in teger  constant.  
i n  t h i s  r u e ,  f value 1.0s-Ol means 1.0 X la-' o r  0.1. ~ ~ v a 1 u e  I.0B 01 
means 1.0 X 10 o r  10.0, a v lue  1.OE-02 means 1.0 X 10 or . O l ,  a 1 value 1.OE 0 2  means 1.0 X 10 o r  100. etc .  

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

5 . 0 E  01  X X X X X X X X X X X X X  



Explanation 

S . l iqu8 . t i t~ t ive  apcctrographic a ~ l y s e s  by the U.S. Geobgtcr l  
Sumw a r e  reported as geoaetric midpoints (I, 8 . 7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of g e a e t r i c  brackets h r i ~  the bond8rira 1.2. 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The fregueaq 
dfet r ibut ioos  are computed usfng these brackets as claam intervals .  

The l e t t e r  E a f t e r  a value atand. for d e c h l  exponent and i s  

* C Y  I A L  followfzd by a e i g d  o r  una ignd ,  one- or  t e I d i g i t  in teger  constant. 

( VbLIIES In this case, f value 1.OE-01 m u m  1.0 X 10 or 0.1, i2value 1.0E 01 

0 13 means 1.0 X 10 or 10.0, a v  l ue  1.OE-02 m a n e  1.0 X 10 or -01, P 4 value 1.OE 02  means 1.0 X 10 o r  100. e t c .  
0.0 

Hiatogr.na reprersnt  parcent frequency dimtr ibut ion h e r e  a h  X 
equals one percent. 
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Explanation 

Semiquantitative spectrographic analyses by the U.S. Gcolog iu l  
Survey a r e  reported as geometric midpointo (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets kvillg the bourdarir 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc. The frequency 
dis t r ibut ione a r e  computed using these brackets as c l aes  in tervals .  

The l e t t e r  E a f t e r  a value stands for  decimal exponent and is 
followed by a sfgned or unsigned, one- or  two d i g i t  integer constltnt. 
r. t h i s  c u e ,  t value 1.0.-01 .uu 1.0 10-1 or  0.1. c2vaue  1.0. 01 
means 1.0 X 10 or 10.0, a v lue 1.OB-02 meam 1.0 X 10 or . O l ,  a 4 value 1.OE 02 meam 1.0 X 10 or 100, etc.  

Histogreas represent percent frequency dis t r ibut ion where each X 
equals one percent. 
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Explanation 

Semiquantitative npectrographic analyses by the U.S. G e o l ~ i c a l  
Survey a r e  reported .a getmnetric 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, O.lS, 0.083, e t c .  The frequency 
dis t r ibut ions  a r e  computed using these brackets a s  c l a s s  in t e rva l s .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and is 
followed by a signed o r  unsigned, one- or t w - d i g i t  in teger  constant.  
I n  t h i s  caee, f value  1 .OE-01 means 1.0 X 10-I o r  0.1. g2value 1.OE 01 
meane 1.0 X 10 or 10.0, a v lue  1.0E-02 means 1.0 X 1 0  o r  . O l ,  a 9 value 1.OE 02 m c a w  1.0 X 10 or 100, e t c .  

Hietogrums represent percent frequency d i s t r ibu t ion  where each X 
equals one percent. 
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5 . n ~  n l  x x x x x x x x x  

S a i q u n t i t a t i v e  epactrographic analyses by t h e  U.S. Geolo8 iu l  
Survey a r e  r q r t e d  am ~ e o m e t r i c  nidpointe (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric bracketa having t h e  buridariu 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  a r e  computed using these  brackets a s  c l a a s  i n t e rva l s .  

The l e t t e r  E a f t e r  a value s tands  f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  twoidigit in teger  constant. 
In  t h i s  case, f va lue  1.OE-01means 1.0 X 10 or 0.1, a2value 1.OE 0 1  
means 1.0 X 10 or 10.0, a v l u e  1.OE-02 means 1.0 X 10- or .Ol, a 4 value 1.OE 02 meana 1.0 X 10  or 100. e t c .  

Histograms represent percent frequency d i8 t r ibu t ion  where each X 
equals one percent.  
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Explanat ion 

Somiquantitative spectrographic analyses by the  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 t c . )  of geometric brackets having the  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets a s  c 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 o r  unsigned, one- o r  t w o p i g i t  integer constant. 
In  t h i s  case,  f value  1.OE-01 means 1.0 X 10 or 0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v lue  1 .OE-02 means 1.0 X 10 or . O l ,  a 4 value 1.OE 02 meam 1.0 X 10 or 100, etc.  

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

Semiquantitat ive spectrographic analyses by the  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 brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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 f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit integer constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1.0 X 10-I o r  0.1, g2value 1.0E 01 
means 1 .0  X 10 or 10.0, a v l ue  1.OE-02 means 1.0 X 10 or . O l ,  a 4 value  1.OE 02 means 1.0 X 10  or 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  
G VdLlJES 
0 322 

0.0 



I .$F OL X X X  

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

3 .0F  131 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

A N A C Y T I C A C  
G V A C I I E S  
0 327 

(1.0 

Explanation 

Semiquantitative spectrographic analyses by the  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 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  a r e  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 fo r  d e c h a l  exponent and i s  
followed by a signed o r  unsigned, one- o r  twoidfgit in teger  constant.  
I n  t h i s  case,  f value 1.OE-01 means 1 .0  X 10 o r  0.1, a2value 1.OE 01 
means 1 .0  X 10 o r  10.0, a v l ue  1.OE-02 means 1.0 X 10  
value  1.0E 02 means 1.0 X 10' or 100, e t c .  

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



Explanat ion 

Senfquantitat ive spectrographic analyses by the  U.S.  Geological 
Survey a r e  reported a s  geometric midpoint5 (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having t he  boundaries 1 .2 ,  
0.83, 0.56, 0.38, 0.26. 0.18, 0.083, e tc .  The frequency 
d i s t r i bu t ions  a r e  computed using these brackets as 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  decimal exponent and is 
followed by a signed o r  unsigned, one- or two-digit in teger  constant .  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10-I or 0.1, a2value 1.OE 0 1  
means 1.0 X 10 o r  10.0, a v i u e  1.OE-02 means 1.0 X 10 or -01, a 1 value 1 . O E  02 means 1.0 X 10 or 100, etc.  

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

6 y 7 I C & L eqvals One percent * 
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Explanation 

Stmiquantitative spectrographic analyses by t h e  U.S. Geological 
Sumty 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 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 ibu t ions  a r e  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 fo r  decimal exponent and is  
followed by a signed or unsigned, one- o r  two-eigit in teger  consrant. 
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10 or 0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v l u e  1.OE-02 means 1.0 X 10 or . D l ,  a 4 value 1.OE 02 means 1.0 X 10 or 100, e t c .  

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

Scmiquantitative spectrographic analyses by t h e  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 brackets having t h e  boundaries 1 . 2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i bu t ions  a r e  computed using these  brackets a s  c l a s s  in tervals .  

The l e t t e r  E after a value stands f o r  d e c h l  exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit in teger  constant.  
In t h i ~  case ,  f value 1.OE-01 means 1.0 X 10-I o r  0.1, aZvalue 1.0E 01 
means 1.0 X 10 or 10.0, a v lue 1 .OE-02 means 1.0 X 10- o r  .Ol. a 1 value 1 . O E  02 means 1.0 X 10 or 100, etc .  

Histograms represent percent frequency d i s t r i bu t ion  where each X 
equals one percent.  
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Semiquantitacive spectrographic analyses by the 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 t c . )  of geometric brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these 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 f o r  decimal exponent and is 
followed by a signed or  unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case ,  f value  1.OE-01 means 1.0 X 10-I or 0.1, ?*value 1,OE 01 
means 1 .0  X 10 o r  10.0, a v l u e  1.OE-02 means 1.0 X 10 or . O l ,  a 1 value 1.OE 02 means 1.0 X 10 or 100, e tc .  

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

Sealquant i ta t ive  spectrographic analyses by the  U.S. Geological 
Survey a r e  reparted aa geometric midpoints (1, 0.7, 0.5, 0.3, 0 .2 ,  
0.15, 0.1, e t c . )  of geometric brackets having the b o d r i e s  1 . 2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed usfng these brackets as c la s s  in t e rva l s .  

The l e t t e r  E a f t e r  a value stands for  decimal exponent and is 
followed by a signed o r  unsigned, one- or  t w - d i g t t  in teger  constant.  
I n  t h i s  case,  f value 1.OE-01 mean. 1.0 X lo-' o r  0.1, g2value 1.OE 01 
means 1.0 X 10 or 10.0, a v lue  1.OE-02 means 1.0 X 10 or . D l ,  a 4 value 1.OE 02 means 1.0 X 10  or  100, etc.  

Histogrsms represent percent frequency d i s t r ibu t ion  where each X 
equals one percent. 
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5.0F-01 X X X X  

7.nE-01 X X X X  

Explanation 

Semiquantitative epcctrographic analyses by the  U.S. Geological 
Survey a r e  reported aa geometric midpoints (1,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc.)  of gemet r i c  brackets having t h e  boudar i ea  1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, etc .  The frequency 
d i s t r ibu t ions  a r e  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 is 
followed by a signed o r  unsigned, one- o r  t w o p i g i t  integer constant. 
I n  t h i s  case,  f value  1.OE-01 means 1 .0  X 10 or 0.1, s2value 1.OE 01 
means 1.0 X 10 or 10.0, a v lue 1.OE-02 means 1.0 X 10 o r  . O l ,  a 1 value 1.OE 02 means 1.0 X 10 or 100. e t c .  

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

Sc r iquan t i t a t i ve  spectrographic analyses by the U.S. Geological 
Sun- are reported am geometric midpoints (1, 0.7,  0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geosaetric brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  computed using these brackets as 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 f o r  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit integer constant.  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10-I o r  0.1, e2value 1.OE 0 1  
means 1 .0  X 10 o r  10.0, a v lue 1.OE-02 means 1.0 X 10 or .Ol, a 9 value 1.OE 02 means 1.0 X 10  or 100, e t c .  

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

W ~ n t i t a t i v e  spectrographic onnlysee by t h e  U . S. Geological 
S u n e y  a r e  reported AS geometric midpoints (1 ,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
distributions a r e  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 s tands  fo r  decimal exponent and is 
followed by a signed or unsigned, one- o r  two-digit in teger  constant. 
In  t h i s  case,  f value 1.OE-01 means 1.0 X 10-I or 0.1, %?value 1.OE 01  
means 1.0 X 10 o r  10.0, a v l ue  1.OE-02 means 1.0 X 10 o r  .Ol, a I value 1.0E 02 means 1.0 X 10 or 100. e t c .  

Histograms represent percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  
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L n U F H  - I IPPFR CUM 

3 . H F  00 - 5.66 Ofl 0 0 
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5.hF 01 - H.3F 0 1  h 1 0  
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1 . ~ ~ 0 7 -  1 . 8 ~ 0 7  1 7  3 7  
1.RF 0 7  - 7.6F 0 ?  4 3 6  
7.hF 0 7  - 3.eF 02  7 2  5 8  
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5.hE 07  - 8.3E 07 2 3  83 
H.3F 07 - 1.2E 0 3  1 2  9 5  
1.2F 0 3  - 1.9F 03 4 1  136 
1.RE 0 3  - 2.hF 0 3  1 R  1 5 4  
7 . h F  03 - 3.RE 03 P? 1 7 6  
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1.5E 02 X X X X X X X X  

3.0E 02 X X K X X K X K X X X  

7.OE 02 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  

7 . n ~  03 x x x v x x x x x  

3.nE 0 7  X X X X X X X X X X X  

5.0E 0 3  X X X X  

S a i q u a n t f t a t i v e  spectrographic a d p a e s  by t h e  U.S.  Geological 
Survey a r e  r e p o r t 4  an gaumetric midpoints (1,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc . )  of ~ e o m e t r i c  brackets  baving the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r i bu t ions  a r e  computed using these  brackets a s  c l a se  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 is 
followed by a signed o r  unsigned, one- o r  two-digit integer constant.  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X lo-' or 0.1, %*value 1.OE 01 
means 1.0 X 10 o r  10.0, a v l ue  1.OE-02 means 1.0 X 10 o r  .Ol, a 1 value  1.OE 02 means 1.0 X 10 or 100, etc.  

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

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

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and is 
followed by a signed or  unsigned. one- or two-digft integer constant. 
In  t h i s  case, f value 1.OZ-01 means 1.0 X lo-' or 0.1, +*value 1.OE 0 1  
means 1 . 0 X  10 o r  10.0, a v  lue 1.OE-02means f . O X  10 or .01, a 1 value 1.OE 02 means 1.0 X 10 or 100, e tc .  

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



Explanation 

Semiquantitat ive spectrographic analyses by the  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 t c . )  of geometric brackets having t h e  boundaries 1 . 2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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 f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- or t w - d i g i t  integer constant.  
I n  t h i s  case,  f value l.OE-01 means 1.0 X 10-I or 0.1, a2value 1.0E 01 
means 1.0 X 10 o r  10.0, a v l u e  1.OE-02 means 1 .0  X 10 or .01, a 9 value 1.OE 0 2  means 1 .0  X 10 or 100, e t c .  

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

Semiqun t i t a t i ve  mpectrographic ~ l y a e s  by t h e  U.S. G a l o g f c a l  
Survey a r e  reported an geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric bracketa having t h e  b m d a r i u  1.3, ' 

0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed using these brackets  a s  c l a s s  i n t e rva l s .  

The l e t t e r  E a f t e r  a value s tands  for  decimal exponent and is 
folloved by a signed or unsigned, one- o r  twr-digit  in teger  conetant. 
I n  t h i s  case. f value 1.OE-01 means 1.0 X LO-' o r  0.1, a value 1.OL 01 
mane  1 .0  X 10 o r  10.0, a v l ue  1.OE-02 m c a w  1.0 X lo'* or .01, a 1 value 1.OE 02 means 1.0 X 10 o r  100, e t c .  

Bistograns represent percent frmquancy dimtribution where each X 
equals one percent. 
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Explanat ion 

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

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 -1 integer constant. 
In t h i s  case,  f value l.0E-01 means 1 .0  X 1 0  or 0.1, aZvalue 1 . O E  01 
means 1.0 X 10 or 10.0, a v lue 1.OE-02 means 1.0 X 10 or .Ol, a 2 value 1.OE 02 means 1.0 X 10 or 100, e tc .  

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

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey e r e  reported a s  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  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  a r e  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 va lue  stands for  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit fnteger constant.  
I n  t h i s  case, f value 1.OE-01 means 1.0 X 10-I or 0 .1 ,  a2value 1.OE 01 
means 1.0 X 10 or 10.0, a v l ue  1.OE-02 means 1.0 X 10 o r  -01, a 4 value 1.OE 02 means 1.0 X 10 o r  LOO, e t c .  

Histograms represent percent frequency d i s t r i bu t ion  where each X 
equal6 one percent. 
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Explanation 

Semiquantitative spectrographic analysea by the  U.S. Geologfcal 
Survey a r e  reported ae  geometric midpoints (1,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having the  boundarfes 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  a r e  computed using these brackets ae class i n t e rva l s .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and i s  
followed by a signed or unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case, f value 1.0E-01 means 1.0 X 10-I or 0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v lue  1.OE-02 means 1.0 X 10 or . O l ,  a 4 value 1 . O E  02 means 1 .0  X 10 or 100, e tc .  

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

Semiquantitat ive spectrographic analyses by t h e  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, etc.) of geometric brackets havfng the boundarfes 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  a r e  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 standa for decimal exponent and is 
followed by a signed o r  unsigned, one- o r  twoidigit integer constant.  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10 o r  0.1, g2value 1.OE 01 
means 1 . 0 X  10 o r  10.0, a v  lue  1.OE-02means 1 . 0 X  10 or . O l ,  a 4 value 1.OE 02 means 1.0 X 10 or 100, e t c .  

Histograms represent percent frequency d i s t r i b u t i o n  where each X 
equals one percent. 
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7 . h F  n l  - 3.PF 01 43 1 4 5  70.77 
?.SF 01 - 5 . h F  01 7 3  168 11.11 
5.6F 01  - 8.3F 01 I h  1H4 1 . 7 3  
R . ? F ~ I  - 1 . 7 ~ 0 7  H 197 3 .  H h  

7.OE 0 0  X X X X X X X X X X  
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7.0F 01 X X X X X X X X  
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Explanat ion 

Semiquantitative spectrographic a w l y s e s  by the U.S. Geological 
Survey a r e  reported as geometric aidpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e tc . )  of geometric bracket6 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  a r e  computed using these brackets a s  c l a s s  fntervals .  

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  tuo-digit -I integer constant. 
I n  t h i s  case, f value 1.OE-Olmeans 1.0 X 10 or  0.1, g2value 1.OE 01 
means l .OX10  or  10.0, a v  9 lue 1.0E-02rneans 1 .0X 10 or .01, a 
value 1.OE 02 means 1.0 K 10  or 100, e t c .  

Kistograme represent percent frequency dis t r ibut ion where each X 
equals one percent. 
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3 . d ~  n l  - 5 . h ~  01 fl 8 
5 .hF  01 - H.3F 0 1  0 H 
H.3F 01 - 1.?F 0 7  0 H 
1 . 7 ~  n? - 1 . n ~  n?  n H 
I.HF 0 7  - 7 . 6 ~  0 2  n n 
7.hF 07 - 3.RF 02  D H 
7.HF 03 - 5 . h F  02 1 Y 

P t H C E N f  

F R E D  
1 . 9 3  
0 . 4 h  
0.48  
0.97 
0 .  n 
0 . 0  
o.n 
n.0 
0.0 
0 . 0  
0 . 4 h  

PERCENT 

FKEU CtJM 
1.93 
2.42 
2.90 
3.86 
3.86  
3.86 
3 . 8 6  
3 . 8 6  
3 . H h  
3 . 8 6  
4 . 3 5  

Explanation 

S e r i q u n t i t c t i v a  spectrographic analyses by t h e  U.S. Geological 
Survty a r e  ttported as geometric midpoints (1, 0.7,  0.5, 0.3, 0.2, 
0.15, 0.1, etc.)  of geometric brackets having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  computed using these brackets es c l aes  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 is 
followed by a signed o r  unsigned, one- or twordigit in teger  constant.  
In t h i s  case ,  f value 1 .OE-01 means 1.0 K 10 o r  0.1, %*value 1 .OE 01 
means 1.0 X 10 or  10.0, a v l ue  1.OE-02 means 1.0 X 10 or .Ol, a 1 value 1.0E 02 means 1 .0  X 10 or 100, etc.  

Histograms represent percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  
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5.DE 02 X X X X  
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PERCENT 
F4EC) 
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o . ( I  

8.71) 
7.25 
7.25 

14.01 
3 .86  
3 .86  
0.48  
0 . 9 7  
0.97 

explanation 

Sear iqunt i ta t ive  apectrographic analyses by the U. S. Geological 
Survey a r e  reported am geometric midpoints (1,  0.7,  0.5, 0.3, 0.2, 
0.15, 0.1, etc.)  of geometric brackets having the  boundaries 1 .2 ,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
dis t r ibut ions  a r e  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  t ~ o - ~ d i g i t  integer constant. 
In t h i s  case, f value 1.0E-01 means 1.0 X 10 or 0.1, _a2value 1.OE 01  
means 1.0 X 10 or  10.0, a v lue  1.0E-02 means 1.0 X 10 or .Of, a 4 value 1.OE 0 2  meam 1.0 X 10 or 100, etc.  

Pistograms represent percent frequency d i s t r ibu t ion  where each X 
equals one percent. 
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I . H F  01 - Z.hF 01 70 6 5  Y.66 
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G F n M E T R I C  M F A N  = 7 . 6 0 2 O R F  01 

PFRCENT 

F R E O  CLJM 
7.73 

7 1 . 7 4  
31.40 
h5 .27  
77.29 
H l . 6 4  
H7.13  

Explanation 

S a i q u a n t i t a t i v e  epectrographic analyses by the U.S. Geological 
Survey a r e  reported as geoaet r ic  midpoints (1 ,  0.7,  0.5, 0.3, 0.2, 
0.15, 0.1, e t c , )  of geometric brackets heving t h e  boundaries 1.2. 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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 f o r  decimal exponent and i s  
followed by a signed or unsigned, one- o r  t w o p i g i t  in teger  constant. 
I n  t h i s  case,  f va lue  1.0E-01 means 1.0 X 10 or 0 .1  a value 1.OE 01 
means 1 .0  X 10 o r  10.0, a v l ue  l.OE-02 means 1.0 X ;om2 or .01, a 1 value 1.OE 02 m a n s  1 .0  X 10 or 100, e tc .  

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

Semiquantitat ive spectrographic analyses by t h e  U.S .  Geological 
Survcy arm reported as peomatric midpoints (1,  0.7, 0.5,  0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having t h e  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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 f o r  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  t vo -d ig f t  integer constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1.0 X 10-I or 0.1, g2value 1 . O E  01 
means 1 .0  X 10 or 10.0, a v lue  1.OE-02 means 1.0 X 10 or . O l ,  a t value  1.OE 02 means 1.0 X 10 or 100, e t c .  

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

Scmiqurati tatfve 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 geometrfc brackets having t h e  bound8ries 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  a r e  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 s tands  f o r  decimal exponent and is 
followed by a signed o r  unsigned, one- or two-digit integer constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1.0 X 10-I or 0.1, a value 1 . O E  01 
means 1 .0  X 10 or 10.0, a v l ue  1.OE-02 meane 1.0 X or .Of, a 1 value 1.OE 02 means 1 .0  X 10 or 100. e tc .  

Histograms represent percent frequency distribution vhere each X 
equals one percent.  
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Explanation 

Smniquantitative spectrographic analyses by t he  U . S .  Geological 
Survey a r e  reparted a4 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 tc .  The frequency 
d i s t r i bu t ions  a r e  computed using these brackets as 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 va lue  s tands  f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- or  two-digit -1 in teger  constant.  
I n  t h i s  case, f value 1.OE-01 means 1.0 X 10  or 0.1, a2value 1 . O E  01 
means 1.0 X 10 o r  10.0, a v 9 l ue  1.OE-02 means 1.0 X 10 or  . O l ,  a 

value 1.OE 0 2  means 1.0 X 10 o r  100, e t c .  

Bistograrrs represent percent frequency d i s t r i bu t ion  where each X 
equals one percent.  
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L I M I T S  
l L l 1 1 4 F ~  - 1 l P P  

3 .H t - (17  - 
5 . h F - ( $ 7  - 
H . 3 k - 0 7  - 
1 . 7 F - 0 1  - 
1 . H F - i l l  - 
7 . h F - l ) i  - 
3 .HF-n1  - 
S . h F - 0 1  - 
H . 7 F - i l l  - 
1 . 7 F  I30 - 
1 .RF no - 
7 . 5 F  OI I  - 
%,HF On - 

' FH  
5 .hF-n? 
R.  3 F - 0 7  
1 + ? F - 0 1  
1. R F - 0 1  
7 .  &I=-O I 
3 . P F - 0 1  
5 .hF-01  
R . 3 F - O I  
1 . 7 F  0 0  
1 . r ~  nil 

7 . 6 ~  nr, 
7 .HF no 
5,hF 0 0  

1 .5F-01  X X X X  

7 .1 lF - r l l  X X X X  

5 . 1 1 t - ( l l  X X X X X Y X X X  

7 . O F - 0 1  X X X X X X X X X X X X X X  

1 .I\€ ( I ( \  X X X X X X X X X X X X X X  

G t n M F T R  I T .  MFAR;  = R . H O 7 7 6 F - 0 1  

P t K (  F N T  

t K k I :  C l l M  
0.0 
I I .0 

? .63 
6 . 5 8  

10.53  
11.11 
76.37 
411. / V  
7 5 . 7 b  
lh.33 
H9.47 
9 6 . 0 5  
9 7 . 3 7  

Explanat ion 

Semiquant i t a t ive  spec t rographic  a n a l y s e s  by the U.S.  Geological  
Survey a r e  repor ted  a s  geometric midpoin t s  (1, 0.7,  0.5, 0.3, 0.2, 
0 .15 ,  0.1, e t c . )  of geometric  b r a c k e t s  having t h e  boundaries  1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i b u t i o n s  a r e  computed us ing  t h e s e  b r a c k e t s  a s  c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a  va lue  s tands  f o r  decimal  exponent and is 
fol lowed by a s igned o r  unsigned,  one- o r  two-digi t  i n t e g e r  c o n s t a n t .  
I n  t h i s  c a s e ,  f va lue  1.OE-01 means 1 .0  X 10-I o r  0.1,  a2value 1.OZ 0 1  
means 1 . 0  X 10 o r  10.0, a v l u e  1.OE-02 means 1.0 X 10 o r  . O l ,  a 1 v a l u e  1.OE 02 means 1 .0  X 1 0  o r  100,  e t c .  

Histograms represen t  percen t  frequency d i s t r i b u t i o n  where each X 
e q u a l s  one percen t .  
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0 . 0  
0.0 
0.I1 
I )  . r) 
0. 0 
0 .I) 
7 . 6 3  
9 .21  

1 H.47  
4h .  05 
h?. qc) 
47.77 

I . ' i F - 0 1  X X X  

3.OE-01 X X X X X X X X X  

5 . w - O l  X X X X X X X X X X X X X X X X X X X X X X X X X X X X  

7.0E-01 X X X X X X X X X X X X X X X X X X X X X Y X X X X X X X X X X X X X X X  

1 . o ~  no x x x x x x x x x x x x x x  

MINI MIIW - 1 . 5 0 O f l O F - 0 1  

Explanation 

Sc r lquaa t i t a t i ve  spectrographic analyses by t h e  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 t c . )  of geometric brackets having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r i bu t ions  a r e  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  I3 a f t e r  a value stands for  decimal exponent and i s  
followed by a signed o r  unsigned, one- or  t ~ - ~ d i g i t  in teger  constant.  
I n  t h i s  ca se ,  p value  1.OE-01 means 1.0 X 10 or 0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v l ue  1.08-02 means 1.0 X 10- or  . O l ,  a 1 value 1.0E 02 means 1.0 X 10 o r  100, e t c .  

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

A N A L Y T I C A t  
G VALUES 
7 7 4 

7 . 6 3  

G E n M F T R I C  D E V I A T I O N  = l.hl5RsF 00 



L I M I T S  FRED F R E W  
C n W F R  - I l P P F R  CIJM 

R . ~ F ~ o -  1 . 7 ~ n l  0  0 
1.7~ n l  - 1.86 n l  n o 
I.HF n~ - 7 . 6 ~  n l  n 0 
?.hF 01 - 3.RF 01 fl 0 
3.RF 01 - 5.hF 0 1  0 0 

5.hF 01 - R . 3 F  O l  1 1 
R . 3 F  f l l  - 1.7F 0 7  1 7 
1 . 2 ~  n? - 1 . 8 ~  n7 0 2 
1.8F 0 2  - 2 . h F  07  1 3 
7 . h ~  n? - 3 . 8 ~  0 7  2 2  75  
~ . R F  n? - 5 . 6 ~  0 7  1~ 4 3  
5 . h F  0 7  - H.3F 02 18 h l  
R.3F 0 7  - 1.7F 0 3  9 70 
1.7F 0 3  - l . 8 E  03 1 71 
1.8F 0 3  - 2 . 6 F  0 3  5 76 

H I  STI IGKAM F O R  C n C l l M N  5 ( MN P P M I  

? . O E  0 7  X  
P 
0 ID 3.0F 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 X X X X X X X X X X X X X X X X X X  

7.0E 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  

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

2.0E 0 3  X X X X X X X  

G E O M E T R I C  MEAN = 5.31154E 0 2  

PFRCENT 

FRFI-) C l l M  
0.  o 
0.0 
0.0 
0.  0 
n .O 
1.32 
2.63 
2.63 
3.95 

3 2 . 8 9  
56.58 
H0.26 
42.11 
93.42 

1 0 0 . 0 0  

Explanation 

-quantitative spectrographic analyses by the  U.S. -logical 
my a r e  reported an geometric midpoint6 (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, etc'. The frequency 
d i s t r ibu t ions  a r e  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 is 
followed by a signed o r  unsigned, one- or two-digit in teger  constant. 
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10-I o r  0.1, aavalue 1.OE 01 
means 1.0 X 10 o r  10.0, a v lue 1.OE-02 means 1.0 X 10- or .01, a 4 value 1.0E 02 meana 1.0 X 10 or 100, e tc .  

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

A R I A L Y T I C h L  
G VALUES 
0 7 6  

0.0 



5.nF-01 X X X  

7 . O F - 0 1  X X X X  

Explanation 

S m i q u a n t i t s t i v e  spectrographic analyses by the U.S. Geological 
Survey a r e  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, etc . )  of geometric brackets having the boundarteta 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
distribution6 a r e  computed using these bracket6 a s  c l a s s  in t e rva l s .  

The l e t t e r  E a f t e r  a value stands for  decimal exponent and is 
followed by a signed o r  unsigned, one- or t w o d i g i t  integer constant.  
I n  t h i s  case,  value 1.m-Dl means 1.0 X 10-I o r  0.1, a2value 1.OE 01 
means 1.0 X 10 o r  10.0, a v lue  1.OE-02 means 1.0 X 10- or .Ol, a 1 value 1.0E 02 means 1.0 X 10 or 100, etc.  

Histograms represent percent frequency d i s t r i b u t i o n  where each X 
equals one percent. 
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FHFU1IFNCY TPHLF fnR CnCI IMM 11 ( K E  P P W l  

L I M I T S  F R E O  F K E O  P t R C F N T  P F R C F M T  
LOWFH - I IPPFF C U M  f K F ( 1  F Y t O  C U M  

F -  - 1.7F 00 2 6  2 6  3 4 . 2 1  34.21 
1.7F 00 - 1.HF 00 19 45 3'1.00 59.21 
I . R F O ~ -  2 . h ~ o r r  4 49  5.76 64.47 
7 . 6  0 - 3 . n ~  no 0 49 0.0 64.47 
3.RF n o  - 5 .hE n0 1 5 0  1 . 3 7  65.79 

l .OF 00 X X X X X X X X X X 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.OF On X K X X X  

b N A L Y T I C A L  

G VALIJES 
0 50 

0.0 

Explanat i on  

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 a v i w  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  a r e  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 s tands  f o r  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit in teger  constant.  
I n  t h i s  case,  f value 1.OE-01 means 1.0 X 10-I o r  0.1, p2value 1.OE 01 
meaas 1.0 X 10 o r  10 .0 ,  a v l ue  1.OE-02 means 1.0 X 10 or  -01, a 4 value 1.0E 02 means 1.0 X 10 o r  100, e t c .  • 
Bistogrsms represent percent frequency d i s t r i b u t i o n  where each X 
equals one percent.  

GEnMETRIC D E V I A T I O N  = 1.363h7E 00 



L I M I T S  
CllWFH - I IPPER 

3.AF 00 - 5.hF 
5 . h F 0 0 -  H.3f 
n . 3 ~  no - 1 . 7 ~  
1.7F 01 - 1.AE 
1 0 - ?.6F 
7.hF n l  - 3.HF 
3.RF 01 - 5 , h f  
5 . h F  01 - 8.3F 
H.3F 01 - 1.7F 
1.2F 07 - 1.8F 
1 . R F  0 7  - 2.hF 

H I  STnGRCiM FOR C O t l J M N  1 3  t CI1 P P M )  

P E R C E N T  

F R E Q  
7 .h3 
1 . 3 2  

1 9 - 7 4  
39.47 
10.53 

5.26 
5.26 
3.95 
1.32 
1.32 
1.32 

1.OF 01 X X X X X K 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 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 X X K X  

2 . R E  01 X X X K X X X X X X X  

3 . R E  01 X X X X X  

5.0E fll X X X X X  

7.OE 01 X X X X  

M I N I M U M  = 5.00000F 00 

G E O M F T R I C  MEAN = 1 . 7 R 7 0 9 E  01 

Kxplanat ion 

-#itativa apect ropaphic  axulyses by t h e  U.S.  Geological 
hrr* a r e  reportad am geometric mldpofnte (1, 0.7, 0 . 5 ,  0.3, 0.2, 
0.15, 0.1, e t c . )  of gome t r i c  brackets having t he  boudaries 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  a r e  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 fo r  d e c h a l  exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit integer constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1 .0  X 10-I or 0.1, s2value 1.OE 01 
meane 1 .0  X 10 o r  10.0, a v lue  1.0E-02 means 1.0 X 10 o r  .Ol, a 4 value 1.OE 0 2  means 1.0 X 10 or 100, e t c .  

Histogrema represent percent frequency d i s t r i bu t ion  h e r e  each X 
equala one percent. 

A N 4 L Y T I C A L  
( VALUES 
0 70 

0.0 

CEnMFTR I C  D E V I A T I O N  = , 2 . 0266 lF  00 



F K F O I I b N C Y  T A R L F  F(1A CllLlJMN 14 1 C K  

LIMITS F R E O  FREU 
CnWFR - t fPPFR CCJW 

~ . R F  or) - 5 . 6 ~  no 0 ( I  

h . 6 ~  011 - 8 . 3 ~  no 0 0 
u . 3 ~  nn - 1 . 7 ~  01 o o 
1 . 7 ~  0 1  - 1 . e ~  n i  0 o 
I .HF 0 1  - 2.hE 0 1  2 2 
7 .hF  0 1  - 3.HF 0 1  1 3 
3.HF 0 1  - 5.hF n l  3 6 
5 . h F O l -  A . 3 F 0 1  14 1 0  
H . 3 F n l -  1 . 7 6 0 7  10 30  
1.7F 0 7  - 1.8E 07 2 3  53 
I . R F  0 7  - 2.6F  0 ?  6 5 9  
7.6F O? - 3.8E 0 7  8 6 7  
3.HE fl? - 5.hF 07 4 7 1  
5 . h F  07 - R.3F 02 2 7 3  
H.3F 07  - 1.2F 0 3  1 7 4  
l . ? F  0 7  - 1.8E 0 3  1 7 5  
1.RE 03 - 2.hE 0 3  0 75 
Z . 6 E  03 - 3 . 8 F  0 3  0 7 5  
3.8F 0 3  - 5.hF 0 3  1 76 

3.0E 01 X  
E 

5.0E 01 X X X X  

7.0E 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 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 X X X X  

7.nE 02 X X X X X X X X  

3 . n ~  n? x x x x x x x x x x x  

PtRCENT 
F N E O  CUM 

0.0 
0.0 
0.0 
0.0 ,... 
2.63 
3 . 9 5  
7 . A 9  

26.32 
39.47 
69.74 
77.63 
HH. 16 
93.42 
9 6 - 0 5  
97 .37  
98.68 
')H.bR 
98.68 

1 0 0 .  no 

Explanation 

S r iquan&i t . t i r a  mpctrographic a m l y s e s  by the  U.S.  G.ologica1 
Survey arm rmportd a. g e m e t r i c  r i dpo in t s  (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of getmetric bracket. having t h e  bouPd.ries 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 fona  a r e  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 decimal exponent and i s  
followed by a signed or unsigned, one- o r  tvo-e ig i t  in teger  constant. 
In t h i s  case ,  f value 1.OE-01 means 1.0 X 10 or 0.1, gpvalue 1.OE 01 
means 1 .0  X 10 o r  10.0, a v lue  l.OE-02 means 1.0  X 10 or .Ol, a 4 value 1.OE 02 means 1.0 X 10 or 100, etc.  

Histograms represent percent frequency dimtr ibut ioa  where each X 
equals one perceut. 

A N A L Y T  lCAL 
6 VALUES 
0 76 

n.rl 

GEQMETRIC MFdN = 1.48456F 0 2  



FHFO F H k l I  V ~ W C F ~ I T  

C l l M  FRFn 
no n 0 0.0 
nt, 1 1 1.32 
n I 7 R 9 - 2 1  
0 1 4 1 7  5 .76 
0 1 7 19 9.71 
01 1 1  311 1 4 . 4 7  
0 1  7 0  5 0  2h.37 
0 1  16 6 h  7 1 . 0 5  
07 5 ( 1  h.5H 
01 7 7 3  7.63 
0 7  2 7 5  7 . 6 4  

1 . 1 ) ~  n l  x x x x x x x x x  

1 .?F  n l  x x x x x  

7 . O E  01 X X X Y X X X X X  

3.0E 01  X X X X X X X X X X X X X X  

1 . 0 E  0 7  X X X X X X X  

1 .5E 07 X X X  

P k K C F l \ 7  

FHFO I.lr1.l 

f l . C I  

1.37 
1 0 . 5 7  
15. IY  
2 5  .no 
39.47 
6 5 .  I Y  
* h .  H 4  
4 3 . 4 7  
96 .05  
YH.bh 

Explanat ion 

S m l q u ~ n t i t a t i v e  spectrographic a ~ l y a e s  by t h e  U.S. Geological 
Survey a r e  reported as geometric midpoints (I, 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  a r e  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 va lue  stands for  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit  in teger  constant.  
I n  t h i s  case ,  f value 1.OE-01 means 1.0 X 10-I or 0.1, a2value 1.OE 01 
means 1 .0  X 10 or 10.0,  a v l ue  1.OE-02 means 1.0 X 10 o r  . O l ,  a 1 value 1 . O E  02 means 1.0 X 10 or 100. e t c .  

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

I N A L Y T  I C A L  
G VALUES 
0 7 5 

0.0 

G F O M F T U I C  M E A N  = 4 . 0 7 5 7 7 6  111 
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L I P I T S  F R F n  F R F O  PI-RCFNT 

LnWFK - I I P P F R  C I J M  FUFO 
T . H F  on - 5 . 6 ~  no o o 0.0 
5 . 6 ~  no - 8 . 3 ~  no 3 3 ?.=,'!I 
R . ~ F  n n  - 1 . 1 ~  01 3 b 3 - 9 5  
1.7F n1 - 1.UF f l l  1 7  1.32 
I . R F  01 - 2.hF 01  7 9 7.h3 
7.hF 0 1  - 3.HF 01 1 1  7 0  14.47 
2.RF 0 1  - 5.hF 0 1  1 4  3 4  1 8 - 4 2  
5 . h F 0 1 -  8 . 3 F 0 1  1 7  51  27.37 
R.7F n l  - 1.7F 0 7  13 h 4  1 7 . 1 1  
1.2E 07 - 1 . R E  0 7  6 711 7.RY 
I . R F  07 - 2 . 6 ~  n? 1 71 1 - 3 2  
7.hF 07 - 3.8F O? 1 7 7  1.32 
3.RF 0 7  - 5.hF 02 1 7 3  1.37 
5.6F n 7  - 8.3F 0 2  0 73 0.0 
R.7F n 7  - 1.1E 0 3  1 7 4  1.32 
1.75 0 3  - 1.RF 03 1 75 1.32 
1 .AF 03  - 2 . h F  07 0 7 5  0.0 
7,hF 01 - 3,AF 0 3  1 76 1.32 

H I S T n ( ; R A M  FOR C(1LIIMN 9 N I  PPMI 

7 . 0 ~  on x r x x  

1.5E 0 1  X  

7.0E 0 1  X X K  

3.0F 0 1  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  

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

1.nF 0 7  X X X X W X X X X X X X X X X X X  

1.5E 07 X X X X X K X X  

7 . n ~  0 7  x 

3 . 0 F  07 X  

5.0E 07 X  

7.nF 0 7  

1.DE 0 3  X 

1.5F 0 3  X  

2.0E 0 3  

3.flE 0 3  X  

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
survey o r e  reported 4. geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1. etc.)  of geometric brackets having the  b o ~ r i w  1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  a r e  computed using these brackets a s  c l a s s  in tervals .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and is 
followed by a signed or  unsigned, one- or t u o p i g i t  integer constant. 
I n  t h i s  case, f value 1.OE-01 means 1 .0  X 10 or  0.1, aZvalue 1.OE 01  
means 1.0X 10 or  1 0 . 0 , a v  lue1.OE-02means 1 . 0 X 1 0  or . O l ,  a fl value 1.OE 02 means 1.0 X 10 or 100, etc .  

Histogrgma represent percent frequency d i s t r ibu t ion  vhere each X 
equals one percent. 

G E n M F T R  i t  M E A N  = 6.32A79E 0 1  



F H F f . ~ l l f N C Y  T A R C F  F l lH CnLI IMN 711 ( P H  V P M )  

I. I M I T S  FKEO I 

LI)WFI( - I J Y P F R  
Y . ~ F  nn - 1 . 7 ~  01 5 
1 . 7  n - 1 . a ~  n l  I H  
1 . R t  n l  - ?.bF 0 1  I n  
6  1 - 3.RF 01 18 
7.HF 01 - 5 .hF  01 2 
5.hF fll - R.3F 0 1  3 
H.?F 0 1  - 1.2E 0 2  3 
1 . 7 F 0 7 -  1 . 8 F 0 7  4 
I . 8 F  0 7  - 2 . 6 E  0 2  0 
?.hf  07 - 3.AF O? 0 
Z.RF n? - 5.6E 0 2  1 

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

3 . 0 E  01 X X X X X X X X X X X X X X X X X X X X X X X X  

5 . O E  0 1  X X X  

7.OE 01 X X X X  

1 .OE 0 2  X X X X  

GFnMETRIC M E A N  = 7 . 7 4 8 7 1 F  01 

P t r C F h T  
FHFU 

6.hH 
7 3 . h H  
1 3 - 1 6  
73.68 

2 . 6 3  
3 . 9 5  
3.95 
5-76 
0.0 
0 . 0  
1 . 3 2  

Explanat ion 

S a i q u n t  i t a t i v t  epectrographic a lu lyses  by t h e  U. S . Geolog iu l  
S u r v q  a r e  reported aa  geometric midpoints (1, 0 .7 ,  0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets having t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26. 0.18, 0.083, e tc .  The frequency 
d i s t r i bu t ions  a r e  computed using these  brackets as 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 f o r  decimal exponent and i s  
followed by a signed o r  unsigned, one- o r  two-digit  integer constant.  
In  t h i s  case,  f value 1.OE-01 means 1 .0  X 10-I or 0.1. a2value 1.OE 01 
means 1.0 X 10 or 10.0, a v l u e  1.OE-02 means 1 .0  X 10- o r  . O l ,  a 9 value 1.OE 02 means 1.0 X 10 or 100. e t c .  

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

A N A L Y T I C A L  
6 V A L U E S  
0 6 4  

0 .  o 

GFOMFTUIC OEVIATInN = 2 . 2 4 3 6 6 E  00 



FRFI.II IFhlCY T b R C f  FOR C n C I l M N  21 ( Sf. P P M )  

1.1 M I  T S  FRFIJ  FKFIJ  P F R C E N T  
C n W F R  - IJPPFK CUM F R F I J  

3 . n b  on - 5.6F  0 0  z 3 3.95 
% . h ~  no - H . ~ F  00 1 4 1 .37  
h . 3 ~ 0 0 -  1 . 7 ~ n l  4 H 5.2h 
1.7F OL - 1,HF 01 7 H  36 36.64 
I .HF 0 1  - ?.bF 01 7 7  58 7 8 - 9 5  
7.hF 01 - 3 . H F  O l  1 5  7 3  1 9 . 7 4  
9 . n ~  n l  - 5 . 6 ~  n i  3 76 3.95 

1 . o ~  01 x x x x x  

2.0E 01 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  

3.nE 0 1  X X X X X X X X X X X X X X X X X X X X  

5 . n ~  n l  x x x x  

Explanat ion 

S a i q u a n t i t a t i v e  spectrographic analyses by the  U . S. Geological 
Survey a r e  reported aa geametric midpoints (1,  0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric bracket6 having the  boundaries 1.2, 
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e tc .  The frequency 
d i s t r ibu t ions  a r e  computed using these  brackets as c la s s  fn tervs ls .  

The l e t t e r  E a f t e r  a value stands fo r  decimal exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit -1 integer constant. 
I n  t h i s  case ,  f value 1.OB-01 means 1.0 X 10 o r  0.1. _a2value 1 . O E  01 
means 1.0 X 10 o r  10.0, a v lue  1.OE-02 means 1.0 X 10 o r  . O l ,  a 9 value 1.OB 02 means 1.0 X 10 o r  100, e t c .  

Histograms represent percent frequency d ia t r ibu t ion  h e r e  each X 
equals one percent. 

ANALY T l C d L  
; VALUES 
n 7 6 

0.0 

GFnMFTRlC D E V I A T I O N  = 1 . 5 7 3 5 1 E  00 



1 i W I T S  F R E O  FREU r t H t k N T  PFHCFNT 
C T I W F ~  - ~ I P P F R  CUM F H F O  F K F O  CUM 

H . ~ F  on - 1 . 2 ~  n l  3 3 3.45 3 . 9 5  
I . ? F  01 - 1 . 8 ~  01 1  4 1 . 3 7  5-26 
).HF 01  - 7 . h ~  n l  1 5 1.37 h.5H 

Explanation 

Semiquantitat ive spectrographic analysea by t h e  U.S. Geological 
Survey a r e  reported A. geore t r ic  midpoint# (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric brackets Yviag t he  boundariee 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  a r e  computed using these  brackets  a s  c l a s s  i n t e rva l s .  

H i S T C l G R b h  F i l R  CnL l lMh l  7 3  1 SN P P M J  

1.OE 01 X X X X  

1 . 5 ~  n i  x 

7.TrF 01 X 

The l e t t e r  E a f t e r  a value s tands  f o r  decimal exponent and is 
folloved by a signed o r  unsigned, one- o r  two-cligit in teger  constant.  
I n  t h i s  case,  f value  1.OE-01 means 1.0 X 10 or 0.1, %?value 1 .OE  01 
means 1.0 X 10 or 10.0, a v l ue  l.0E-02 means 1.0 X 10 or  -01, a 1 AN,,LY C d C  value  1.0E 02 means 1.0 X 10 o r  100, e t c .  

G V A L U E S  
5 

Bistograass represent percent frequency d i e t r i b u t i o n  h e r e  each X 
0 equals one percent. 

0.0 

M A X I M I I M  = 2.OCIROI)E 0 1  



F k t L I  F H F O  

CI1M 
0 I 0 0 
11 I 0 1) 

7 19 19 
0 7  18 ? I  
07 l i  4 8  
07 3 5 1  

1 . 5 F  0 7  X X X X X X X X X X X X X X X X X X X X X W X X  

7 . O E  07 X X X X X W X X X X X K X X  

3 . n ~  0 7  x x x x  

Explanat ion 

Semiquantitative epectrographic a n a l y s e ~  by t h e  U.S. Geological 
Surv.p a r t  reported as geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric bracket8 haviag t h e  boundaries 1.2,  
0.83, 0.56, 0.38, 0.26, 0.18, 0.083, e t c .  The frequency 
d i s t r ibu t ions  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 for decimal exponent and is 
followed by a signed o r  unsigned, one- or two-digit in teger  constant. 
I n  th f s  case ,  f value 1.OE-01 means 1.0 X 10-I or 0.1, a2value 1.OE 01 
means 1 .0  X 10 o r  10.0, a v lue 1.OE-02 means 1.0 X 10- or -01, a I value 1.OE 02 means 1.0 X 10 o r  LOO, e t c .  

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



3.0E 0 7  X X X X X X X X X X X  

5.0E 07 X X X X X X X X  

Explanation 

Semiquantitative spectrographic analyses by the  U.S. Geological 
Survey a r e  reported an 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 tc .  The frequency 
d i s t r ibu t ions  are computed using these brackets as c l a s s  in t e rva l s .  

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 o r  unsigned, one- o r  two-digit integer constant.  
I n  t h i s  case, f value 1.OE-01 means 1.0 X 10-I or 0.1, a2value 1.OE 01 
mean8 1.0 X 10 or 10.0, a v lue 1.0E-02 means 1.0 X 10 or  .01, a 4 value 1.0E 02 means 1.0 X 10 o r  100, e tc .  

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



1 .0F  0 1  X X X X  

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

5 . 0 ~  nt x x x x x x x x  

GEnMFTR I C  M E A N  = 7 .41609F  01 

Bxplanat ion  

S d q u a n t i t a t i v e  spectrographic analyses by the  U.S. Geological 
Surrey 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 he  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  a r e  computed using these  brackets a s  c l a s s  i n t e r v a l s .  

The l e t t e r  E a f t e r  a value s tands  fo r  dec-1 exponent and is 
followed by a signed o r  unsigned, one- o r  t ~ - ~ d i g i t  in teger  constant .  
I n  thfe  case,  f value 1.OE-01 meane 1.0 X 10 or 0.1, a value 1.OE 01  
means 1 .0  X 10 or  10.0, a v l u e  1.073-02 means 1.0 X or .01, a 1 value 1.OE 0 2  means 1.0 X 10  or 100, e t c .  

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



5 . o ~  nl x x x  

1 . 5 F  n7 X X X X X X X  

7,nE 0 2  X X X X X K X X X X X X X X X X X X X K X  

5.0E 0 2  X X X X X X X X X X X X X X X X X X X X X  

Explanation 

S m i q u n t i t a t i v e  spectrographic analyses by the U.S. Geological 
S u r v q  u a  reported 4. geometric midpoints (1, 0.7, 0.5, 0.3, 0.2, 
0.15, 0.1, e t c . )  of geometric bracket. 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 ibu t ions  a r e  computed using these brackets a s  c l a s s  in t e rva l s .  

The l e t t e r  E a f t e r  a value stands fo r  d e c a l  exponent and is 
followed by a signed o r  unsigned, one- o r  two-digit integer constant. 
In  t h i s  case ,  p value 1.OE-01 means 1.0 X 10-I o r  0.1, a2value 1.OE 01 
means 1 . 0 X  10 o r  10.0, a v l u e  1.OE-02meaas 1 . 0 X 1 0  or . 0 1 , a  9 value  1.0E 02 means 1.0 X 10 or 100, e t c .  

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