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In t roduc t ion  

Ana ly t i ca l  data f o r  24 rock and 48 stream-sediment samples from 

the  Ketchikan A-3 1:63,360-scale quadrangle a r e  presented i n  t h i s  r e p o r t ,  

toge ther  wi th  a s t a t i s t i c a l  t rea tment  of t h e  da t a .  The samples w e r e  

co l l ec t ed  i n  1969 and 1970 i n  conjunct ion wi th  reconnaissance geologic  

mapping i n  t h e  a rea .  

The most comprehensive d i s cus s ion  of the geology o f  the s tudy  area 

is a r e p o r t  by A. F. Buddington and Theodore Chapin (1929).  

Sampling and analytical procedures 

The a n a l y t i c a l  d a t a  f o r  t he  stream-sediment and rock ana lyses  are 

given i n  t a b l e s  1 and 3 r e s p e c t i v e l y  and the location of analyzed samples 

a r e  shown i n  f i g u r e  1, 

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

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

a c t i v e  s t ream channel above the  h ighes t  high tide l e v e l ;  where t h i s  was 

no t  pos s ib l e ,  samples were c o l l e c t e d  from bank or  t e r r a c e  d e p o s i t s  adja- 

cen t  t o  the channel.  The samples were d r i e d ,  s i eved ,  and the  -80 mesh 

f r a c t i o n  was analyzed. 

Rock samples a r e  p r imar i l y  grab samples from minera l ized  occurrences 

o r  ou tc rops ,  o r  they were chosen f o r  a n a l y s i s  t o  provide d a t a  on background 



values.  Grab samples were s e l e c t e d  because they were s t rong ly  i r o n  

s t a i n e d  o r  contained v i s i b l e  s u l f i d e s ,  The rock samples were pulver- 

ized and a s p l i t  analyzed. 

The -80 mesh f r a c t i o n s  of stream-sediment samples and the  pulver- 

i z e d  rock samples were analyzed f o r  30 elements by t h e  s ix-s tep  semi- 

q u a n t i t a t i v e  spec t rographic  method and f o r  gold by the  atomic absorp t ion  

method. The spec t rographic  analyses  were repor ted  i n  percentage (PCT) 

o r  p a r t s  per  m i l l i o n  (PR4) as geometric midpoints ( i . e . ,  1 .0 ,  0.7,  0.5, 

0 .3,  0.2, 0.15, 0.1,  e t c . )  of geometric b racke t s  having the boundaries 

1 .2 ,  0.83, 0.56, 0.38, 0.26, 0.18, 0.12, 0.083, e t c .  o r  some mul t ip l e  

of t hese ,  The p r e c i s i o n  of a repor ted  va lue  is approximately p lus  LOO 

percent  o r  minus 50 percent .  Analyses f o r  gold by the  atomic absorp t ion  

method a r e  accu ra t e  t o  + LOO percent .  Minimum l i m i t s  of determinat ion 

f o r  each element a r e  given on page 3 .  The semiquant i ta t ive  spec t rographic  

analyses  were done by K. J. Curry and atomic absorp t ion  analyses  were 

done by R. L. M i l l e r  and A .  L. Meier. 

Locations of t he  stream-sediment samples a r e  shown on f i g u r e  1. 

Stream-sediment sample analyses  a r e  l i s t e d  i n  t a b l e  1. Rock sample descr ip-  

t i ons  a r e  given i n  t a b l e  2 and analyses  listed i n  t a b l e  3. 

Explanation of t a b l e s  1 a n s  

Analy t ica l  r e s u l t s  from rock and stream-sediment samples a r e  given 

i n  t a b l e s  1 and 3 as  a n a l y t i c a l  values such as 7.0 ppm, 10.00 percent ,  

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

are N = not  de t ec t ed ,  L = l e s s  than s p e c i f i e d  l i m i t  of de t ec t ion ,  G = 

g r e a t e r  than va lue  shown, B = no data,  H = i n t e r f e r e n c e .  The term T is  



equal  t o  t r a c e  b u t  does not  occur i n  these  da t a .  Note t h a t  t h e  r i g h t -  

mosc zero d i g i t s  f o r  each a n a l y t i c a l  va lue  may o r  may n o t  be s i g n i f i c a n t .  

Because the  o r i g i n a l  computer p r i n t o u t  i s  used i n  t a b l e s  1 and 3, element 

symbols a r e  i n  capi ta l  letters; f o r  example, the  symbol f o r  iron, Fe, 

becomes FE, magnesium, Mg, becomes MG, and s o  on. PCT s t ands  f o r  per- 

cen t ,  S f o r  spec t rog raph ic ,  and AA f o r  atomic absorp t ion .  The s p e c i f i e d  

l i m i t s  of d e t e c t i c n  are as fol lows:  

Lower l i m i t s  of d e t e c t i o n  - 

FE PCT MG PCT CA PCT T I  PCT MN PPM 
0.05 0.02 0.05 0.002 2 0 

AS PPM AU PPM B P'DY BA PPM BE PPM 
0.2 0.02 10 20 1 

CO PPM CR PPM CU PPM LA PPM MO PPM 
5 5 2 20 2 

NX PPM PB PPM SB PPM SC PPM SN PPM 
2 10 0.5 5 10 

AG PPM 
0.1 

B I  PPM 
10 

NB PPM 
10 

SR PPM 
so 

V PPM W PPM Y PPM Z N  PPM ZR PPM 
5 5 0 5 25 10 

Analyses of rock and stream-sediment samples were processed by a 

computer program known as GEOSUM and are presented i n  t a b l e s  1 and 3. The 

GEOSUM program i s  designed t o  summarize and t a b u l a t e  geochemical data-- 

p r imar i l y  d a t a  from semiquan t i t a t i ve  spec t rographic  ana lyses  ( a l s o  r e f e r -  

r ed  t o  a s  s ix - s t ep  spec t rographic  ana lyses ) ,  The program output  c o n s i s t s  

o f :  (a) a t a b u l a t i o n  of all a n a l y t i c a l  r e s u l t s ,  (b) a his togram and 

frequency d i s t r i b u t i o n  t a b l e  f o r  each element, and (c) a s t a t i s t i c a l  sum- 

mary for a l l  e lements ,  which inc ludes  geometric means and geometric 

dev i a t i ons .  



S e m i q u a n t i t a t i v e  s p e c t r o g r a p h i c  a n a l y s e s  by the  U.S. Geo log ica l  

Survey are r e p o r t e d  as geomet r ic  midpoints  (e .g . ,  1.0, 0 .7 ,  0 .5 ,  0 .3,  

0.2, 0.15,  0.1,  e t c . )  of geomet r ic  c l a s s  i n t e r v a l s  hav ing  the boundaries 

1.2, 0.83, 0.56, 0.38, 0 .26,  0.18,  0.12,  0.083, e t c .  The h i s tograms  a r e  

on a l o g a r i t h m i c  s c a l e  and a r e  computed using t h e  c lass  i n t e r v a l s  shown 

below. 

Repor t ad  v a l u e  (ppm) L imi t s  

Decimal numb@-rs are c r i n t e d  by the  computer as powers o f  10 ,  f o r  

example : 

7.OB-01 means 7.0 x 10-I o r  0.7 

0 7.OE 00 means 7.0 x 10 o r  7.0 

7 . 0 E  0 1  means 7.0 x lo1 o r  70.0 

7.OE 0 2  means 7 .0  x l o 2  o r  700.0 

7.OE 03 means 7 .0  x l o 3  o r  7,000.0 

The h i s tograms  are c o n s t r u c t e d  of X ' s ;  each X r e p r e s e n t s  1 percent 

of t h e  total number of  s a m p l e s .  

The frequency d i s t r i b u t i o n  t a b l e s ,  h i s t o g r a m s ,  and s t a t i s t i c s  f o r  

each element were d e r i v e d  us ing  only  data v a l u e s  w i t h i n  the  range of 

a n a l y t i c a l  deter ininat ion.  I f  da t a  v a l u e s  q u a l i f i e d  with N, L,  C, T,  or 

H codes are p r e s e n t ,  the histograms a r e  incomplete  and t h e  f requency 



t a b l e s  and s t a t i s t i c s  a r e  b i a s e d .  For example, see the his tograms  and 

s t a r t s t i r s  f o r  zinc i n  t a b l e  1, which were c a l c u l a t e d  from o n l y  t h r e e  

samples.  

The geomet r ic  mean i s  t h e  a n t i l o g a r i t h m  o f  t h e  a r i t h m e t i c  mean of 

the l o g a r i t h m s  of the a n a l y s e s .  I t  is n o t  an estimate of  geochemical  

abundance. It is an e s t i m a t e  o f  " c e n t r a l  tendency" ( o r  c h a r a c t e r i s t i c  

v a l u e )  f o r  a f requency d i s t r i b u t i o n  t h a t  i s  approximately  symmetr ical  on 

a l o g a r i t h m i c  s c a l e  and i s ,  t h e r e f o r e ,  useful f o r  c h a r a c t e r i z i n g  many 

geochemical  d i s t r i b u t i o n s .  The geomet r ic  d e v i a t i o n  i s  t h e  a n t i l o g a r i t h m  

of t h e  s t a n d a r d  devia t ion  of the  l o g a r i t h m s  of t h e  analyses. 

The s t a t i s t i c a l  summaries a t  t h e  ends  o f  t a b l e s  1 and 3 show which 

e lements  have q u a l i f i e d  v a l u e s ,  as well as t h e  number and type  o f  q u a l i -  

f i c a t i o n .  The summary a l s o  recomputes t h e  geomet r ic  mean and s t a n d a r d  

d e v i a t i o n  u s i n g  a method dev i sed  by A .  J. Cohen f o r  t r e a t i n g  censored 

d i s t r i b u t i o n s .  I f  an  element h a s  no q u a l i f i e d  d a t a  v a l u e s ,  t h e  mean and 

s t a n d a r d  d e v i a t i o n  w i l l  b e  t h e  same i n  b o t h  t h i s  s t a t i s t i c a l  summary and 

on the page w i t h i n  t h e  table f o r  t h e  p a r t i c u l a r  element.  For e lements  

w i t h  q u a l i f i e d  data, t h e  e s t i m a t e s  o f  mean and s t a n d a r d  d e v i a t i o n  are 

unbiased i n  a s t r i c t  s e n s e  on ly  where t h e  d a t a  are d e r i v e d  from a log-  

normal p a r e n t  p o p u l a t i o n ,  b u t  exper iments  have shown t h a t  l a r g e  d e p a r t u r e s  

from t h i s  requirement  do n o t  u s u a l l y  i n v a l i d a t e  t h e  r e s u l t s .  Acceptance 

and use of the e s t i m a t e s ,  however, i s  t h e  r e s p o n s i b i l i t y  o f  the u s e r .  

For f u r t h e r  d i s c u s s i o n  o f  geomet r ic  mean and s t a n d a r d  d e v i a t i o n  and 

 ohe en's method f o r  censored d i s t r i b u t i o n s ,  s e e  U.S.G.S. P r o f e s s i o n a l  Paper  

574-B and U.S.G.S. B u l l e t i n  1147-E. 
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A470 GEOCHEMICAL SUMMARY - U S G S ST lTPAC (08 /02 /T11  

T I T L E  
STREAM-SEOlMEHT SAMPLES, KETCH 

FREQUENCY TABLE FOR COLUMN 4 (S-FE L )  

LIMITS 
LOWER - UPPER 

2.6E 00 - 3.8E 
3.8E 00 - 5.6E 
5.6E 00 - 8.3E 
8 . 3 E  00 - 1 - 2 E  
1.2E 01 - 1.6E 
1.8E 01 - 2.6E 

FREQ FREQ 
cun 

00 1 1 
0 C 8 9 
00 8 17 
0 1  17 3 4  
Oi 13 47 
0 1 1 48  

PERCf NT 
F REQ 

2 .08  
16.67 
16.67 
35.42 
2 7 . 0 8  
2.08 

PERCENT 
FREQ CUM 

2.08 
1 8 - 7 5  
35.42 
70.83 
97.92 
10G.00 

H1STM;RAM FOR COLUMN 4 t S - F E  X I  

3*0E 30 XX 
5.OE 00 XXXXXXXXXXXXXXXXX 
7.OE 00 XXXXXXXXXXXXXXXXX 
1.OE 01 X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X X X X  
L . 5 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 X X X  

ANALY T I C dL 
6 VALUES 
0 48  

G.0 

DATE 1 2 / 2 6 / 1 2  

MAXIMUM 2-00000E 01 
nlniMun = 3.ooooo~ oo 
GEOHETRIC MEAN 1 9.26987E 00 
GEOMETRIC D E V I h T I O N  = 1.53588E 00 



a 
C ILL w a  z A k 3  
ru a2 

u a r I 1 1 I I  
UJ: t - 
A ta A w o a o o  
Clu t W O O O O  
-Y I  U 3 
C I  z O W W W l U  

aI LU A N = * -  
a 3 . . . .  
LU a d d r u r n  
s LU 

K X X  - X Y X  
w X X X  

X X X  
K X X  
x x x  

U x x x  
z X Y X  
I  x x x  

vr x x x  - K X X  
K K K  

VI X Y X  
X X X  
x x x  
X X Y  
x x x  
K X Y  

Z x x x  
r X X X X  
3 X X X X  
A Y X Y X  
0 X X X K  

- - 
o o u  
o o m  m 



~ ~ 

x 
x  Y 
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  Y 
X X 
x X 
x  x  
x Y 
X x  

X X X  
X X X  
x  x  x 
x x x  
X X X  
x x x  
X X X  
K X X  
x x x  
x x x x  
x x x x  

X X Y X X X  
Y X X X ~ Y  

W W L Y Y I W r u  
rneoooo ...... 
r*Nrnrn*d 



c w *  
*a 
A -4 
u q 
;e s 

x a 

x x - X X  
w x x x  

x x x  
x  x X 
x x x  

r x x x  
C Y X X  

zrxx  
r- x x x  

X X X X  
X Y X X  
X X X X  
X X X X  
X X X X  

Z X X X X  
f X X X X  

2 E Z E Z  .. . - ~ - - - ~ -  
E) X X X X  

I * U U  - I 
T f  e &  
1 5 C b  
f X W W  
--TI 
X t O O  
a - W W  
Z X O U  



0 
C O .  

0 

m w 

x 
x 
x 
x 
X * 
Y 
Y 
Y 
Y 
Y 
X 

x x 
x X 
X X X  
X Y Y  
K X X  
X X X  
x x x  
x H x 
X M K 
x x x  
X Y X  
Y X X  
X X X  
X x x 
x x x  
X K X  
X X X  
x x x x  
x x x x  

X X X Y X  
X X X Y X  

~ n m m m  
W O O U Q  

r- m r n t - m r c  
X o o m ~ r - d  
L U Y I . .  . a 
U ~ N a U m *  
aIL. Nlnd 
W  
a 

~ n z l y ~ r n r r l r n  
L Y O O O O O  
3 
O L U W ~ W W  
J ~ ~ N - Q  . . . * .  



A 4 7 0  GEOCHEMICAL SUMMARY - U 5 G S SThTPAC 1 0 8 / 0 2 / 7 1 1  

T I T L E  
STREAM-SEDIMENT SAMPLES* KETCH 

FREQUENCY TABLE FOR COLUMN 11 ( S - 0  1 

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

8.3E 00 - I.ZE 01 k7 17 35.42 35.42 
1.ZE 0 1  - 1.8E 0 1  1 9  36 39.58 75.00 
1 .8E  01  - Z.bE 0 1  1 37 2.08 71.08  
2.6E 01 - 3.8E OL 0 37  0.0 77.08 
3.8E O t  - 5 .6E  01 1 38 2.08 7 9 . 1 7  

HISTOGRLH FOR COLUMN 11 CS-B I 

1.OE 01 K K X X I X K X X X X X X X X X X X K X X X X X X X X X K X X X K X K  
1.5E 0 1  X X X K X K X X X X K X X X X X X X X X X K X X K X X X K X X X X K X X K X K X  
Z.OE 0 1  X K  
3.OE 01 
5oOE 01 KX 

ANCILYTIChL 
G VALUES 
0 38 

0.0 

DATE 1 2 / 2 6 / 7 2  

nhxInum = s.ooooo~ 01 
nINInun = ~ . o o o o o ~  01 
GEOMETRIC MEAN = 1.3OL24E 0 1  
GEOMETRIC D E V I h T I O N  = 1.36367E 00 



c m + ~ N N C C  
z u o o ~ m ~ r t n  
W I L I . . . . . . .  

- -  .- - x x % 
Y Y Y  - -. - 
x x x  
Y X X  
Y Y Y  

- 
d 

- - -  
a x X Y X  

Q I X x X 
U w d 0 ~ 9 d m d  vr + w d d l - x x  Y 

X X X  
ILI u x x x  
Y Z  N 

rl 
X X x 

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

4 U 
a 

X X X X  
U L U I I L I U W W U :  z 

f e x x x x  
m a a t a r n ~ m  r a o g . . . . . ~ .  2 

x x  x x  
X X X X  k I L I d N n m Q - +  X X X X X X  

a 
t. LY VIO 

a x  X X X X X  

z A C 3  
U 

r u m -  N N r u N N r n e - 8  
a 0 0 0 0 0 0 0  x a Z I I I I I I I I  n 
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T I T L E  
STREAM-SEDIMENT SAMPLESI KETCH 

FREQUENCY TkBLE FOR COLUMN 13  (S-BE 1 

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

8.3E 00 - 1.2E 01 0 0 0 .0  0.0 

HISTOGRAM FOR COLUMN 13 IS -BE ) 

I N A L Y T I C A L  
G VALUES 
0 3 6 
0.0 

M A X I M U M  = 2.OOOOOE 00 
M I N I M U M  = 1 .00000E 00 
GEOMETRIC MEAH = L.2686TE 00 
GEOMETRIC DEVIbTION L.27254E 00 



-1 
4 

2 - m  
C W U  * S 
-1 J 
a 4 
z > 
a 

c m P - * m o  
I -3n-or-0 
Z U . . . . .  
w ~ m d r n o  
U a - ' N O I m O  

x 
0 x 
V X 
I % X X  
CO X X X  - w x x  

X X X  
ln x x x  
m x x x  

x x x 
x x x  
X Y X  
* X X  x  

x r ( X X  x 
aI * X X  X 
3 X X Y  X 
J H X X X X  
a x x x x x  
U 

d d r l r l r l  
cT O O O O O  

2 w , , , ,  
x . . 
a r r w r n t n ) ~  
b 

W W W Z  
0 0'0 0 

A 0  9 o m  - 
0 O O I I C  

0 0  u q m z -  * e  > 
* d W W  

x n 

0 - r 
Z O .  T X W Q  

0 33l-C 
s x w w  



A470 GEUCHEMICAL SUMMARY - U 5 G S S T A T P A C  ( C 8 / 0 2 / 7 1 )  

T I T L E  
S T R E A M - S  ED IHENT SbHPLES. KETCH 

L I M I T S  
LOWER - UPPER 

1.8E 01 - 2.6E 
2 .6E  0 1  - 3.8E 
3 .8E 0 1  - 5.6E 
5 .6E  01 - 8.3E 
8.3E O t  - 1.2E 
1.215 02 - 1.8E 
1 . 8 E O Z -  2.bE 
2.6E 02 - 3.8E 
3.8E 02 - 5.bE 

FREQ F R E Q  PERCENT 
CUM FREP 

0 1 L L 2.08 
a 1 5 6 IT8.42 
0 1 3 9 6 . 2 5  
0 1 9 18 18.75 
0 2 6 2 4  12.50 
02 2 0  44 4 1 - 6 7  
02 2 46 4.17 
02  1 47 2 .08  
0 2  1 48  2.08 

P E R C E N T  
FREQ CUM 

2.08 
12.50 
16.75 
37.50 
50.00 
91.67 
95.83 
97.92 

100. G O  

2.5E 01 X X  
3.OE 01 X X X X X X X X X X  
5 . 3 E  0 1  X X X X K X  
7 . O E  01 X X X X X X X X X X K X X X X X X K X  
1,SE 0 2  X X X X K X X X X X X X X  
1.5E 0 2  K X X X X X X X X X X X X X X X X X X X X X X X K X X X X K X X X X X X X X X X X X  
2.OE 02 X X K X  
3 . C E  02  X X  
5 . O E  02 X X  

ANALYTICAL 
G V A L U E S  
0 48 

9.3 

DATE 1 2 / 2 6 / 7 2  

MhXIMUW = 5.00000E 02 
n r w n u n  = 2 . 0 0 0 0 0 ~  GI 
G E O M E T R I C  MEAN = 9.85L97E 0 1  
GEOMETRIC D E V I A T I O N  1.93448E 05 



C O r - O m m m N +  
Z a m d m m L n i - P d  
U W  I . .  . . . . . - U W N U N O * m 6 U  
I * U d  4 N d d d  
W  
a 

3 
LJ - 

4 U X  X LY 
I D X  X  Y b 
U YL 9N90bOIVIN V, X X X  d U  
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A 4 1 0  GEOCHERlChL SUMMARY - U S G 5 SThTPAC 108102171)  

T 1 TCE 
STREAM-SEDIMENT SAMPLESt K E T C H  

FREQUENCY TABLE FOR COLUMN 19 LS-MO 1 

L I M I T S  FREQ FREO PERCENT PERCENT 
LOWER - UPPER CUH FREQ FREQCUt4 

3.8E 00 - 5.bE 00 4 4 9 . 3 3  8 . 3 3  
5.6E 00 - 8.3E 00 0 4 0.0 8 . 3 3  
8.3E 00 - 1 . Z E  0 1  1 5 2.08 10.42 

HISTOGRAM FOR COLUMN 19 ( S - M 0  1 

5.OE 00 X X X X X I X X  
7.OE 00 
1 . O E  01 X X  

MAXIHUM = 1.00000E OI 
M I M I M U M  = 5,00000E OC 
GEOMETRIC M E W  = 5 . 7 4 3 4 8 E  00 
GEORETRIC D E V I 1 T I O t 4  = I.36341E 00 

ANALYTICAL 
G VALUES 
0 5 
0.0 

DATE 12/26/72 



A470 GEoCHEMlCht SUMMARY - U 5 G S STATPAC 10R/OZ/?lI 

TITLE 
STREAM-SEDIHENT SAHPLES* KETCH 

FREQUENCY TABLE FOR COLUMN 2C (5-NB I 

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

8.3E 00 - 1.2E 01  28 2 8  58.33 56-33 
1.2E 01 - 1.8E 01 19 4 7  3 9 . 5 8  97.92 

HISTOGRAM FOR COLUMN 23 {S-N8 I 

1 .hE 01  X X X X X X X X X Y  X X X X X X K X X X X K X X X X K X X X X X X X X X K X K X X X K X X X X X X X K X X X X X X X  
1.5E 0 1  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 X X X X X X X X X X X  

ANALYTICAL 
N L H 0 T G VALUES 
3 1 0 0 0 0 47 

0 . 0  2-08 0 .0  0 .0  

n A x I n u n  = i.50000~ 01  
MINIHun = ~ * 0 0 0 0 0 E  01 
GEOMETRIC MEAN l.lfaO9E 01 
GEOMETRIC D E V I A T I O N  1.22267E 00 

D A T E  12/26/72 
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A470 GEOCHEMICAL SUHMARY - U 5 G S STATPAC (08/02/71) 

T I T t E  
STREAM-SEDIMENT SAMPLES* KETCH 

FREQUENCY TABLE FOR COLUMN 26 ( S - V  1 

LIMITS FREQ FREQ PERCENT PERCENT 
LOWER - UPPER CUM FREP FREP CUM 

la.?€ 0 2  - 1.8E 32 5 5 10.42 10.42 
1.8E 02 - 2.bE 02 14 19 2 9 - 1 1  39.58 
2.bE 02 - 3.8E 0 2  26 45  54 .17  9 3 . 7 5  
3 . 8 E 0 2 -  5 . 6 E 0 2  3 48  6.25 100.00 

1.5E 02 KXXXKXXXXX 
2. OE 02  K X X X X X X X X X X X X K X X X X X X X X X K X X K X X  
3.OE 3 2  K X X X X X X X X X X X X X K X X K X X X X X X X Y X X X X X X X X X X X X X X X X X K X X X X X X X X X K  

H4XIMUM = 5.00OOOE 0 2  
HINIMUH = L.50000E 02 
GEOMETRIC MEAN = 2.56013E 0 2  
GEOMETRIC DEVIATION = 1.35246E 00 

ANALYTICAL 
G VALUES 
G 48  

0.0 



.. .. 
CU x x x  

x x x 
x x x x  
x x x x  

H * X X X  
Z K X X K X  
s M X X X X  
3 K Y X X Y  
--1 x x x x x  
P X X K X X  
U 

0 
t o .  

0 



N N 
0 r- 

w 
UJ 9 
d .  * + 
u 

N N d  
0 0 -  H 

W W N Z  
0 0  0 
0 0  - 
D O  l l t  
0 0  u 
0 0 2 -  
* a >  

V l N U J W  
E a 



A 4 7 0  G E O C H E M I C A L  SUHHARY - U S G 5 S T b T P A C  ( 0 8 / 0 2 / 7 1 1  

T I T L E  
STREAM-SED IMENT S A H P L E S v  K E T C H  

FREQUENCY TABLE FOR COLUMN 29  (S-LR 1 

L I M I T S  FREQ FKEP P E R C E N T  
LOWER - UPPER CUM FREQ 

2 . 6 E  01 - 3 . 8 E  01  i 1 2 .08  
3.8E 01  - 5.bE 01 1 2 2 - 0 8  
5.6E 01 - 8 . 3 E  01  20  22 4 1 . 6 7  
B.3E 01 - 1 . 2 E  02 7 29 14.58 
l . 2 E  02 - 1 . 8 E  0 2  10 39 20.83 
1 . 8 E  02 - 2.bE 02 4 43 8 - 3 3  
2 . 6 E 0 2 -  3 . 8 E 0 2  4 47 8 . 3 3  
3.8E 02 - 5 - b E  02 0 41  0.0 
5 . 6 E  02 - 8.3E 02 0 47 0.0 
8.3E 02 - 1 . Z E  0 3  1 48  2.08 

PERCENT 
FREQ CUM 

2 - 0 6  
4.17 

45.83 
60.42 
81 .25  
89.58 
97.92 
97.92 
97.92 

100.00 

H I S T O G R A M  FOR COLUMN 29 ( S - Z R  1 

3.OE 01 XX 
5 . O E  01 XI( 
7.OE 01 X X X X X X X X X X K X X K X X X X X X X X X K X X X X X X X X X X X X X X X X X X  
f .OE 0 2  X X X X X X X X X X X X % X X  
I . S E  02 X X X X X X X X X X X X X X K X X X X X X  
2.OE 02  X X X X X X X X  
3.OE 0 2  X X X X X X X X  
5 r O E  02 
7.OE 02 

W 1.OE 03 K X  
W 

dNALYTICAL  
T G VALUES 
0 3 48 

0.0 0.0 

DATE 12 /26 /72  

HAXIMUM = 1 . 0 0 C O C E  C3 
ntNInun = 3 . 0 0 0 0 0 ~  31 
G E O M E T R I C  M E A N  = 1 . 0 9 8 1 3 E  02  
G E O M E r R I C  D E V I A T I O N  = 1 . 8 4 8 8 5 E  00  





S - 8 E  
S-CO 
S-CR 
S-CU 
5 - L A  
S-HD 
S-NB 
5-NI 
5 - 9 0  
S-SC 
S-SR 
5-V 
S - Y  
S - Z N  
5-LR 

36 V A L U E S  L E S S  T H d N  S P E C I F I E O  L I M I T  OF D E T E C T I O N .  NO C O M P U T b T I O N S .  
48 S A M P L E S  AND 48 A N A L Y T I C A L  VALUES. 
48 S A N P L F S  AND 48 A N A L Y T I C A L  VALUES. 

1 NOT D E T E C T E D ,  L E S S  T H A N *  OR TRACE VALUES.  4 7  R E P O R T E D  VALUES.  
22 N O T  D E T E C T E D q  L E S S  T H A N *  OR TRACE VALUES.  26 R E P O R T E D  VALUES.  
43 MOT O E T E C T E D q  L E S S  THAN, OR TRACE VALUES.  5 R E P O R T E D  VALUES.  
I NUT D F T E C T E D I  L E S S  THAN* OR TRACE VALUES.  47 R E P O R T E D  VALUES.  

48 S h M P L E S  AND 48 A N L L Y T I C A L  VALUES.  
5 N O T  D E T E C T E D q  L E S S  THAN, OR TRACE V A L U E S -  4 3  R E P O R T E D  VALUES.  

48 S A M P L E S  AND 48 A N A L Y T I C A L  VALUES. 
48 S A M P L E S  AND 48 A N A L Y T I C b L  VALUES.  
4 8  S A M P L E S  AND 48 A N A L Y T I C A L  VALUES.  
48 S A M P L E S  AND 49 A N A L Y T I C A L  VALUES.  

C O H E N ' S  T A B L E  EXCEEDED.  HI 0.91 OR GAMMA( 1 - 6 1  GTR T H A N  ALLOY. NO C O M P U T A T I O N S .  
48  S h M P L E S  A N D  48 b N A L Y T I C A l  VALUES.  



 able 2.---iption of background and mineralized rock samples from the Ketchikan A-3 quadrangle. 
Sample localities are shown by sample number on the accompanying map, figure 1. 

1 / No. Sample Type - Description 

1 05932 B Biotite-quartz schist; composite sample. 

2 95304 B Quartz-mica schist; chips across 30-foot interval. 

3 95300 B Pyrite-bearing mica schist; chip sample. 

4 95321 B Biotite-chlorite-quartz schist; chip sample. 

5 95298 M Slightly mineralized mica schist; grab sample of most mineralized rock. 

6 9S296 M Pyrite-hearing biotite-quartz schist; selected sample of most mineralized rock. 

7 92295 M Quartz-mica-garnet-zoisite schist and quartzite; composite selected sample of 
most mineralized rock. 

8 95315 M Pegmatitic alaskite intrusive into schists and gneisses; composite selected 
sample of most mineralized rock. 

9 93312 B Pyrite-bearing biotite-garnet-kyanite gneiss and amphibolite; chips across 40 
of outcrop. 

10 95290 M IJeakly mineralized (pyrite) garnet-kyanite schist; selected sample of most 
mineralized part of 6-inch-wide zone. 

11 98289 B Quartz-hornblende-biotite schist; chips across 50 feet of outcrop. 

12 9S270C B Pine-grained amphibolite; chip sample across amphibolite 30 feet away from 270B. 

13 9S270B M Pyritized biotite-quartz schist layer in amphibolite; layer is 10 feet chick; 
selected sample of most mineralized rock. 

14 95308 a Amphibolite; chip sample. 

15 9S210 B Biotite hornblende gneiss. 

16 9S260 M Pyrite-bearing biotite-garnet-quartz schist; composite selected sample of most 
mineralized rock. 

17 95258 M Pyrite-bearing biotite-~arnet-sillimanite auartz gneiss; composite selected 
sample across 75 feet of outcrop of most mineralized rock. 

18 9S257 M Pyrite-bearing biotite quartz schist; composite selected sample of moet miner- 
ized rock across 75 feet of outcrop. 

19 95255 M Fine-grained pyrite-bearing calc-silicate layer in biotite quartz-plagioclase 
gneiss; chip sample. 

20 95236 B Biotite-hornblende gneiss; chip sample. 

21 95221 B Biotite-quartz-garnet gneiss; chip sample across 30 feet of outcrop. 

22 9S204 B Quartz-biotite-garnet gneiss; chip sample across 20 feet of outcrop. 

23 9S217 B Biotite-quartz gneiss; chip samples across 30 feet. 

2 4  95347 B Biotite-plagioclase gneiss; chip samples every foot across 20 feet of outcrop. 

L' 3 = background sample 
M = mineralized sample 
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6470 CEOCHEHIChL SUMMARY - U S G 5 SfATPAC 108/02/71) DATE 12/26/72 

T I T L E  
ROCK SAMPLES* KETCHIKAN 6 -3  QU 

THE FREQUENCY D I S T R I B U T I O N S  AND HISTOGRAMS ON THE FOLLOWING PAGES &RE ON LOGARITHMIC SCALEStAND EMPLOY THE SAME CLASS INTERVALS 
A S  USED I N  REPORTING 6-STEP SEMIQUANTITATIVE SPECTROGRAPHlC ANhLYSES. IHPORTANT NOTE- THE S T A T I S T I C S  G I V E N  BELOW THE HISTOGRAMS 
ARE DERIVED ONLY FROM DATA VALUES M I T H I N  THE RANGES OF A N & t Y T I C h L  O E T E R M l N A T l O N l  AND ARE* THEREFOREI B I A S E D  I F  DATA VALUES 
Q U A L I F I E D  W I T H  N t  Lt GI T t  OR H COOES ARE PRESENT. SEE LATER SECTION OF OUTPUT FOR S T A T I S T I C A L  E S T I H k T E S  THAT ARE UNBIASED I N  
T H I S  REGARD. THE GEOMETRIC MEAN t S  AN E S T l M A l E  O f  'CENTRbL TENDENCY*' OR OF A C H ~ R A C T E R I S T I C  VALUE* OF A FREQUENCY D I S T R I B U T I O N  
THAT I S  APPROXIMATELY SYMMETRICAL ON A LDG SCALE, &ND I S  THEREFORE USEFUL FOR CHARACTERIZING MAWY GEOCHEMICAL D ISTRIBUTIONS.  
THE GEOMETRIC MEAN I S  NOT AN ESTIMATE OF GEOCHEWICAL ABUNDANCE AND I S  OF NO VALUE I N  E S T I H h T t N G  RESERVES OR TOTAL AMOUNTS OF 
ELEMENTS PRESENT. SEE USGS PROFESSIONAL PAPER 574-8 FOR FURTHER DISCUSSION.  SEE USGS B U L L E T I N  1147Et PAGE 23, FOR EXPLANATION 
OF GEOMETRIC DEVIATION.  

A470 GEOCHEMlCAL SUMMARY - U 5 G S SrATPhC tOB/O2/711 DATE 1 2 / 2 6 / 7 2  

T I f L E  
ROCK SAMPLES* KETCHIKAN 4-3 QU 

M-Au-P CONTbINS NO V A L I D  DATA POINTS. THEREFORE T H I S  V A R I A B L E  M I L L  BE SKIPPED. 

THE MAX AND HtFl 0.20000E 02 FOR S-BI ARE THE SAME. THEREFORE T H I S  V A R i A B t E  Y l L F  BE SKIPPED. 

S-SN CONTAIHS NO V A L I D  DATA POINTS. THEREFORE T H I S  V A R I A B L E  M I L L  BE SKIPPED*  
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A470 GEOCHEMICAL SUWHARY - U S G S STATPAC (08 /02 /731  

TITLE 
ROCK SAMPLES, KETCHIKlN A-3  QU 

FREQUENCY TABLE FOR COLUMN 12 ( 5 - B b  I 

L I M I T S  
LOWER - UPPER 

6o3E 0 1  - 102E 
I .2E 02 - 1.8E 
1*8E 02 - 2.bE 
2.bE 02  - 3-8E 
3 .8 f  02 - 5.6E 
5,bE 0 2  - 8-3E 
8m3E 02 - 1-2E 
1 . 2 E 0 3 -  I . B E  

FREQ 
cum 

L 
1 
2 
b 
7 

13 
17 
2 3 

PERCENT 
F REQ 

4.17 
0.0 
4.17 

16.67 
4.17 

25.00 
16.67 
25.00 

HLSTOGRAM FOR COLUMN 1 2  I S-BA 1 

1.OE 0 2  XXXX 
1.5E 02 
2.OE 02 XXXK 
3.OE 0 2  XXXXXXXXXXXXXKXXX 
5,OE 02 XKXX 
7.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  
1.OE 0 3  XXXXXXXXXXXXXXXXX 
LOSE 03  X X X X X X X X X X X X X X X X X X K X K X K X X  

PERCENT 
FREQ CUM 

4 - 1 1  
4 -17  
6 - 3 3  

25.00 
2 9 -  17 
54.17 
70.83 
95.83 

ANALYTICAL 
G VALUES 
0 2 3 

0.0 

HAXlHUM = 1.50000E 03  
MIMIMUM 1.00000E 0 2  
GEOMETRIC MEAN . 6.72405E J2 
GEOMETRIC D E V I A T I O N  2.112tSE CO 



h470 GEOCHEMICAL SUMMARY - U 5 G S S T A T P A C  108/02/71)  

T I T L E  
ROCK SAMPLES, KETCHIKAN 6-3 QU 

FREQUENCY TABLE FOR COLUMN 13 1 S-BE 1 

LIMITS FREQ F R E Q  PERCENT PERCENT 
LONER - UPPER cum FREQ FREQ cum 

0 .3E-01 -  1 . Z E 0 0  8 B 33.33 33.33 
1.2E 00 * l t a E  00 3 11 12.50 4 5 . 8 3  

HISTOGRAM FOR COLUMN 13 IS-BE 1 

1.OE 00 X X X X X X X X K X X K X X X X X X K K K X X X X X X X X X X X K  
1.5E 00 XXXXXXXXXXXXX 

DATE 12/26/72 

ANALYTICAL 
G VALUES 
(1 11 

0.0 

MAXIHUH 1.50000E 00 
M I N I  MUM = 1.00000E 00 
GEOMETRIC MEAN 1.11693E 00 
GEOMETRIC DEVthTIOt+ = 1.20852E 00 



A470 GfOCHE#ICAL SUMMARY - U S G 5 STATPAC ( 0 8 / 0 2 / 7 1 )  

T ITLE 
ROCK SAMPLES* KETCHIKAN 6-3 QU 

FREQUENCY TABLE FOR COLUMN 15 tS-CO 1 

L lM1 TS 
LOWER - UPPER 

8.3E 00 - 1.ZE 
1.ZE 01 - 1.8E 
1 - 8 E  0 1  - 2.6E 
Z.6E 0 1  - 3.BE 
3.8E 0 1  - 5.6E 
5 .6E  01 - 8.3E 

FREQ FREQ 
cun 

0 1 1 1 
0 1 2 3 
0 1 3 b 
0 1 9 15 
0 1 6 21 
01 1 22 

PERCENT 
F REQ 

4.17 
8.33 

12.50 
37.50 
2 5 . 0 0  

4.17 

PERCENT 
FREQ CUM 

4.17 
12.50 
25 .00  
62.50 
87.50 
91.67 

HISTOGRhM FOR COLUMN 15 (5-CO 1 

1.OE 01 X X X X  
1 . 5 E  01 X X X X X X X X  
2.OE 01 X K K X X X X X X X X X X  
3.3E 01 X X X K X X X X K 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  
5.OE 01 X X X X X X X X X X X X X K X X X K X X X X X X X  
7 .OE 01 X X X X  

ANALYTICAL 
T G VALUES 
0 0 22  

0.0  C. 0 

DATE 1 2 / 2 6 / 7 2  

nAxInun = ~ . o o o o o ~  01 
nrMInun = i.ooooo~ 01 
GEOMETRIC MEAN = 3.02887E 01 
GEOMETRIC OEVIATION = 1.62449E 00 



h470 GEOCHEMIGdL SUMMARY - U 5 G S STATPAC 108/02/711 

TITLE 
ROCK SAMPLES* KETCHIKhN h-3 QU 

FREQUENCY TABLE FOR COLUHN 16 (S-CR t 

L IMtTS FREQ 
LOWER - UPPER 

1.2E 01 - 1.8E 0 1  1 
1.BE 0 1  - 2.bE 0 1  1 
2.6E 01 - 3.8E 0 1  4 
3 0 8 E  0 1  - 5.6E O t  0 
5.6E 01 - 8.3E 01  10 
8.3E 01 - 1.2E 02 3 
1.ZE 02 - 1.8E 0 2  2 
1 0 8 E 0 2 -  2 .6EO2 0 
2 . 6 E  02 - 3-8E 02 2 

FREQ 
CUM 

1 
2 
6 
6 

16 
1 9  
2 1 
2 1 
2 3 

PERCENT 
FREQ 

4.17 
4.17 

16.67 
0.0 

41.67 
12.50 

8.33 
0.0 
8.33 

PERCENT 
FREQ CUM 

4.17 
8.33 

25.00 
25.00 
66-67 
79.17 
87.50 
8 7 - 5 0  
95.83 

HISTOGRAM FOR COLUMN 16 {S-CR 1 

1.5E 01  X X X X  
2.OE 01 X X X X  
3.OE 01 X X X X X X X X X X X X X X X X X  
5 . O E  01  
7mOE 0 1  X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X  
1.OE 0 2  K X X X X X X X X X K X X  
1.5E 02 X X X X X X X X  
2.OE 02 
3,OE 0 2  X X X X X X X X  

Vt 
N 

ANALYTICAL 
G VALUES 
0 23  
0.0 

DATE 12 /26 /72  

M A X I M U M  = 3.00000E 02 
HINIMUM = 1.sooooE 01 
GEOMETRIC MEAN = 6.79674E 0 1  
GEOHETRIC DEVIATION = 2.12975E 00 



A470 GEOCHEMICAL SUHMARY - U 5 G S  STATPAC ( 0 8 / 0 2 / 7 1 1  

T I T L E  
ROCK SAMPLES* KETCHIKAN 6-3 QU 

FREQUENCY TABLE FOR COLUMN 17 IS-CU 1 

PERCENT 
FREO CUM 

4-17 
8.33 

12.50 
16.67 
20.83 
33-33 
50.00 
66.67 
91.67 

100.00 

ANALYTICAL 
T G VALUES 
0 0 24 

0 .0  G.0 

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

3.BE 00 - 5.bE 00 1 1 4.17 
5.6E 00 - 8.3E 00 1 2 4.17 
Be3E 00 - 1 - 2 E  3 1  1 3 4.17 
1.2E 0 1  - 1 . B E  0 1  1 4 4.17 
1.8E 01 - 2.6E 01 1 5 4 - 1 1  
2.6E 0 1  - 3.8E 0 1  3 8 12.50 
3.8E 0 1  - 5-6E 0 1  4 12 16-67  
5.6E 01 - 8.3E 0 1  4 16 16.61 
8.3E 0 1  - 1.2E 0 2  6 22 25.00 
1-2E 0 2  - L.8E 92 2 2 4  B. 33 

HISTOGRAM FOR COLUMN 17 (S-CU I 

5-OE 00 XXXX 
7-OE 00 XXKX 
1.OE 01 XXXK 
1.5E 01 XXKX 
2.OE 01 XXXX 
3.OE 0 1  XKXXXXXXKXXXK 
5.OE 0 1  XXXXXXXXXXKXXKXXX 
7.OE 0 1  XXXXXXXXXXXXXXXXX 
1,OE 02 X X X X X X X X X X X K X X X K X X X X X X X X K  
1.5L 02  XXXXXXXX 

DATE 12/26/72 

MAXIMUM = 1.50000E 02 
MININUM = 5.00000E 00 
GEOHETRIC WEAN 4 - 6 3 3 0 8 E  01  
GEOMETRIC DEVIATION = 2.56698E 00 



T I T L E  
ROCK 5AMPLESv KETCHIKaN 6-3 QU 

FREQUENCY TABLE FOR COLUMN 18 15-LA I 

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

1.6E 01 - 2.bE 01  4 4 16.67 1 6 - 6 7  
2 . 6 E  01 - 3.BE 01  1 5 4.17 20-83 
3 . B E 0 1 -  5 . b E O i  Z 7 8.33 2 9 . 1 7  

HISTOGRAM FORCOLUMN 18 tS -LA 1 

Z.OE 01  XXXXXXXXXXXXXXXXX 
3 . o ~  01 x x r x  
5.OE 01 XXXXXXXK 

HAXIMUt4 = 5 . 0 0 0 0 0 E  OL 
MINIMUM = 2 . 0 0 0 0 0 E  01  
GEOMETRIC HEAN 2 . 7 5 3 4 8 E  01 
GEOMETRIC D E V I A T I O N  = t .54279E GO 

ANALYTICAL 
B T G VALUES 
0 0 0 7 

0 .0  0.0 

DATE 12/26/72 
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A47C GEOCHEMICAL SUMMARY - U 5 G S S T A T P A L  1 C 8 / 0 2 / 7 1 3  

T I T L E  
ROCK SAMPLES, K E T C H I K A N  A-3 QU 

L I M I T S  FREQ FREQ PERCEMT PERCENT 
LOUER - UPPER CUM FREQ FREQ CUH 

8.3E 00 - 1 .2E  01  15 15 6 2.50 62-50 
I.2E 01 - 1 . 8 E  9 1  5 20 29 -03  83.33 

H I S T O G R d M  FOR COLUMN 20 15-NB 1 

1.OE 01 X K X X X X X X X X X X X X X K X X X X X X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X K X X X X X X X X X X  
1.5E G 1  X X X X X X K X X X X X K X X X X X X X X  

&NbLYTICAC 
N L H R T G V A L U E S  
0 4 0 0 0 0 20  
0.0 16.67 0.0 0.0 

DATE 12/26/72 

nAxInun = L.~OOOOE 01  
M I N I H U M  = l.oooooE 01  
GEOMETRIC WEAN 1 . 1 0 6 6 7 E  01  
G E O M E T R I C  D E V I A T I O N  = 1 . 1 9 7 4 1 E  00 



147C GEOCHEMICAL SUMMARY - U S G 5 STATPAC ( 0 8 / 0 2 / 7 1 )  DATE 1 2 / 2 6 / 7 2  

T I T L E  
ROCK SAMPLESt  KETCHIKAN A - 3  QU 

FREQUENCY TABLE FOR COLUMN 21 IS-NI 1 

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

3.8E 00 - 5.6E 00 1 1 4.17 
5.6f 00 - B . 3 E  00 0 1 0.0 
8.3E 00 - 1.2E 01 0 1 0.0 
1.2E 01 - 1.8E 0 1  2 3 8.33 
1.8E 01 - 2.6E 01 0 3 0.0 
2.6E 01 - 3.8E O l  b 9 25.00 
3.8E 0 1  - 5.bE 0 1  5 1 4  20.83 
5 . 6 E  0 1  - 8.3E 0 1  4 1 8  16 .67  
8.3E 01 - 1.2E 02 3 2 1  L2.50 
1.215 0 2  - 1.8E 02 3 2 4  12.50 

HISTOGRAM FOR COLUMN 2 1  I S - N I  1 

5.OE 00 K X X X  
7.OE 0 0  
1.OE 01 
1.5E 01 X X X X X X X X  
2.OE 01 
3.OE 0 1  X X X X X X X X X X X X X K X X X X X X X X X X X  
5.OE 0 1  X X X X X X K K X X X X X X X X X X X X X  
7.0E I 1  X X X X X X X X K X X X X X X K X  
i.OE 0 2  X X X X X X X X X X X X X  
t . 5 E  02 X X X X X X X X X X X X X  

PERCENT 
FREQ CUM 

4.17 
4.17 
4.11 

12.50 
12.50 
37.50 
58.33 
75.00 
87.50 
100,00 

M A X I U U M  = I . 5 0 0 0 0 E  02 
MINIMUM 5.00000E 0 0  
GEOHETRIC MEAN = 4.78506E 0 1  
GEOMETRIC D E V I A T I O N  = Z.25670E 0 0  



A470 GEOCHEMICAL SUMMARY - U 5 G S STATPdC (08 /02 /71 )  DATE 12 /26 /72  

T I T L E  
ROCK S A M P L E S *  KETCHIKAN A - 3  QU 

FREQUENCY TABLE FOR COLUMN 22 (5-P3 1 

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

8.3E00- 1 . 2 E 0 1  3 3 12.50 
1.2E 0 1  - 1.BE 0 1  4 7 16.67 
1.8E 0 1  - 2.6E 0 1  2 9 8.33 
2.6E 0 1  - 3.6E 0 1  1 10 4.17 
3.8E 0 1  - 5.6E 0 1  0 10 0 .O 
5.6E O I  - 8.3E b l  0 1 0  0.0 
8.3E 0 1  - 1.ZE 02 0 10 0.0 
1 o Z E  02 - 1.8E 02 0 10 0.0 
1-8E 02 - 2.6E 02 0 10 0.0 
2 . 6 E 0 2 -  3 . 8 E 0 2  0 10 0.0 
3-8E 02 - 5.6E 02 0 10 0.0 
5.6E 02 - 8.3E 02 1 1 1  4.17 

1.OE 01 X X K X X X X X X X X X X  
1.5E 01  X X X X X X X X X X X X X X X X X  
2.OE 01 X X X X X X X X  
3.OE 0 1  X X X X  
5.0E 01 
7.OE 0 1  
1.OE 02  
1 - 5 E  02 
2.OE 0 2  
3.0€ t2 

a 5.OE 02 
OB 7.OE 02 X X X X  

PERCENT 
FREQ CUM 

12.50 
29.17 
37.50 
41.67 
41.67 
41.67 
41.67 
41.67 
41.67 
41.67 
41.67 
45.83 

ANALYTICAL 
B T G VhLUES 
0 0 0 11 

0.0 0.0 

nAxlnun = ~ . O O O O O E  oz  
M I N I M U M  = 1.09000E Ol 
GEOHETRIC MEAN = 2.13735E 0 1  
GEOHETRIC  D E V I A T I O N  = 3.33791E 03 
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A470 GEOCHEHlCAL SUMMARY - U S G S STATPAC ( 5 8 / 0 2 / 7 1 1  

T I T L E  
ROCK S A M P L E S ,  KETCHIKAM A - 3  QU 

FREQUENCY TABLE FOR COLUMN 26 I S - V  1 

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

2.6E 01  - 3.8E 0 1  2 2 
3.8E 01 - 5.6E 01 0 2 
5.6E 01 - 8.3E 0 1  1 3 
8 .3E  01 - 1.2E 02 1 4 
1.2E 02 - 1.8E 9 2  8 1 2  
1.8E 0 2  - 2.6E 02 6 18 
2.bE 0 2  - 3.8E 0 2  3 2 1  
3.8E 02 - 5.bE 0 2  3 24 

PERCENT 
FREQ 

8.33 
0.0 
4.17 
4.17 

33.33 
25.00 
12.50 
12-50 

H I S T O G R A M  FOR COLUMN 26 I S - V  

3.OE 0 1  X X X X X X X X  
5 . O E  0 1  
7.OE 01 X X X X  
1.OE 0 2  X X X X  
1.5E 0 2  X X X X X X X X X X X X X X X X X X K X X X X X X X X X X X X X X  
2.GE 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  
3.OE 02 X K X X K X X X X X X X X  
5.OE 0 2  X K X X X X X X X X X X X  

PERCENT 
FREO CUM 

8 . 3 3  
8.33 

12.50 
1 6 - 6 7  
50.00 
7 5 - 0 0  
87.50 

100.00 

A N A L Y T I C A L  
G VALUES 
0 2 4  

0.0 

DATE i2/26/ 7 2  

M A X I M U M  5 .00000E 02 
MINIMUM = 3.00000E 01 
GEO!4ETRIC MEAN = 1.70190E 0 2  
GEOMETRIC D E V I A T I O N  = 2.04872E 00 



A470 GEOCHEMICAL SUMMARY - L! 5 G S STbTPAC I08 /02 /71)  

T I T L E  
ROCK SAMPLES. KETCHIKAN 6 - 3  QU 

FREQUENCY ThBLE FOR COLUMN 2 7  1 s - Y  1 

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

8.3E 0 0  - 1 .2E  01 4 4 16.67 16.67 
1 - 2 E  0 1  - I - 8 E  0 1  8 12 3 3 . 3 3  50.00 
1 . 8 E  0 1  - 2.6E 01  5 17 2 0 . 8 3  70.83 
2.6E 01  - 3 . 8 E  01 b 2 3  25.00 95.B3 
3.8E 01  - 5.6E 01 L 24 4 - 1 7  100.00 

HISTOGRAM FOR COLUMN 27 (S-Y 1 

1.OE 01 X X X X X X X K X X I X X X X X X  
1.5E Of K X X X X X X X X X X X X X X X X X X X I I X X X X X X X X X X X X  
2.OE 01 X X X X X X X X X K X X X X X X X X X X X  
3.OE 01 X X X X X X X X X X X X X X X X X X X X X X K X X  
S.OE 01 XXXX 

A N A L Y T I C h L  
G VALUES 
0 24 
0.0 

DATE 1 2 / 2 6 / 7 2  

MAXIMUM = 5 . 0 0 0 0 0 E  0 1  
M I N I M U M  = 1 - 0 0 0 0 0 E  01 
GEOMETRIC MEhN L.8612TE 0L 
GEOMETRIC D E V I A T I O N  = i .  53990E 00 
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A 4 7 0  GEOCHEMlCAL SUMMARY - U S G S STATPAC I08/02/71) DATE 12/26/  72 

T I T L E  
ROCK SAMPLES, KETCHIKAN A - 3  PU 

I N  THE COMPUTATIONS PERFORHED TO PRODUCE THE FOLLOUING TARLE OF GEOMETRIC MEANS AND DEVIATIONS.  A L L  ELEMENTS ARE IGMOREO WHERE 
ONE OR nouE OF THE UNQUALIFIED D A T A  VALUES IS LESS THAN THE ANALYTICAL LIMIT OF DETECTION SPECIFIED ON INPUT OR WHERE ANY D A T A  
VALUES &RE Q U A L l F I E D  W I T H  THE G (GREATER THAN) CODE. OATA VALUES Q U A L I F I E O  WITH 8 OR H ARE NOT USED I N  THE COMPUTATIONS. WHERE 
NONE OF THE OATA VALUES FOR AN ELEMENT &RE Q U A L I F I E D  THE MEAN AND O E V I A T I O N  SHOULD BE THE SAME AS THOSE G I V E N  I N  THE PRECEDING 
SECTION. HHERE OATA ARE Q U A L I F I E D  WITH THE CODES Nq L *  OR T r  THE ESTIMATES OF GEOMETRIC MEAN AND D E V I A T I n N  ARE BASED ON A METHOD 
BY b ,  J. COHEN FOR TREATIMG CENSORED DISTRIBUTIONS,  THE b P P L l C A T I O N  OF T H I S  METHOD TO GEOCHEMICAL PROBLEMS I S  DESCRIBED I N  
USGS PROFESSIONAL PAPER 514-8. THE ESTIMATES ARE UNBlASED I N  A STRICT SENSE ONLY W E R E  THE D A T A  ARE DERIVED FROM A LOGNORMAL 
PARENT POPULATION, BUT EXPERIMENTS HAVE SHOWN THAT LARGE DEPARTURES FROM T H I S  REQUIREMENT HAY NOT GREhTLY I N V A L I D A T E  THE RESULTS 
ACCEPTANCE AND USE OF THE E S T l H A T E S t  HOWEVER, I S  THE R E S P O N S I B I L I T Y  OF THE r N D I V I D U b L .  

ELEMENT 

S-FE % 
5-MG % 
S-CA I 
S - T I  f 
5-HN 
S-AG 
S-0 
S-BA 

~ 1 5 - B E  
yts-co 

5-CR 
S-CU 
5-LA 
S-MO 
S-NB 
S-MI  
5-PB 
s - S t  
S-SR 
S-v 
s-Y 
S-ZN 
S -ZR 

ELEMENT 
GEOMETRIC GEOMETRIC 

MEhN O E V I A T I O N  

5-FE Z 5.828614 1.92 
S-PIG g 1 . 5 5 6 1 8 4  1.65 
S-CA f 1.632948 2.21 
S - T I  f ,  G.442441 1-44 
5-Wt4 642 .628410  2.14 
S-16 *L+**+++ t+*+** 

ANALYTICAL 
G VALUES 

2 4  SAMPLES AND 2 4  AN&LYTICIL VALUES* 
24 SAMPLES AND 2 4  A N A L Y T I C A L  VALUES. 
2 4  SAMPLES AND 24 L N A L Y T I C A L  VALUES* 
24 SAMPLES PND 24 ANALYTICAL VALUES. 
24  ShfiPLES AND 2 4  AMdLYTICAL VILUES. 

C O H E N * ~  T ~ B L E  EXCEEOEO, nt 0.8)  o~ GAMMA{ 1-11  GTR THAN ~ L L O Y .  NO COMPUTATIONS. 



S-B 
S-BA 
S-BE 
5-CO 
S-CR 
5-CU 
S - L A  
S-HO 
5 - N B  
S - N I  
S-PB 
s - S C  
S-SR 
5 -V  
5 -Y  
S-LN 
S-LR 

9 NOT DETECTED, L E S S  THAN* OR TRACE VALUES. 
1 NOT DETECTED, L E S S  THAN*  OR TRdCE V A L U E S *  

1 3  NOT DETECTED, LESS THAN*  OR TRACE VALUES. 
2  NOT DETECTED*  L E S S  THAN*  OR T R h C f  VALUES. 
1 NOT D E T E C T E D *  L E S S  THAN*  OR T R b C E  VALUES. 

24  SAMPLES AND 2 4  A N A L Y T I C A L  VALUES. 
17 NOT OETECTEDI L E S S  THAN, OR TRACE VALUES. 
IT N O T  D E T E C T E D *  L E S S  THAN*  OR TRhCE VALUES. 
4 NOT DETECTED*  L E S S  THAN*  OR TRACE VALUES. 
24 SAHPLES AND 24 A N A L Y T I C A L  VILUES.  

C O H E H ' S  T A B L E  E X C E E D E D t  H! 0.51 OR GAMMA( 
24 SAMPLES AND 24 A N A L Y T I C a L  VALUES. 
1 NOT D E T E C T E O t  L E S S  THAN*  OR TRACE VALUES. 

24 SAMPLES AND 2% ANALYTICAL v a w E s .  
24 SAMPLES AND 24 A N A L Y T I C A L  VALUES. 

C O H E N t S  TABLE EXCEEDED. Ht 0 . 8 )  OR GAMHR( 
2  NOT DETECTED, L E S S  THAN* OR TRACE VALUES. 

1 5  REPORTED VALUES. 
23  REPORTED VALIJES. 
t l  REPORTED VALUES. 
22  REPORTED VALUES. 
23  REPORTED VALUES. 

7 REPORTED VALUES. 
7 REPORTED VALUES, 

Z C  REPORTED VALUES. 

1.6) GTR THAN ALLOW. NO COMPUTATIONS. 

2 3  REPORTED VALUES. 

1-81 GTR THAN ALLOW. NO COMPUTATIONS.  
22 R E P O R r E D  VALUES. 


