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ANALYSES OF ROCK SAMPLES FROM THE 

CRAIG B-6 QUADRANGLE, ALASKA 

A l l e n  L. Clark ,  Henry C .  Berg, Donald A .  Grybeck, 
A.  Thomas Ovenshine, and Raymond Wehr 

INTRODUCTION 

A n a l y t i c a l  d a t a  f o r  10 rock  samples from t h e  Cra ig  B-6, 1:63,360- 
s c a l e  quadrangle  a r e  p resen ted  i n  t h i s  r e p o r t ,  t o g e t h e r  w i t h  a  s t a t i s -  
t i c a l  t r e a t m e n t  of t h e  d a t a .  The samples were c o l l e c t e d  i n  1969 as p a r t  
of t h e  Heavy Meta l s  Program of t h e  U.S. Geolog ica l  Survey. 

The most comprehensive d i s c u s s i o n  of t h e  geology of t h e  s t u d y  a r e a  
i s  a r e p o r t  by A. F. Buddington and Theodore Chapin (1929) .  Known 
m e t a l l i f e r o u s  l o d e s  of t h e  a r e a  a r e  desc r ibed  and a d d i t i o n a l  r e f e r e n c e s  
t o  s p e c i f i c  a r e a s  a r e  g iven  by Berg and Cobb (1967).  A d d i t i o n a l  d a t a  
i s  g i v e n  i n  r e p o r t s  by Condon (1961),  Smith (19141, and Wright and 
Wright (1908).  Supplemental p u b l i c a t i o n s  are  being prepared on t h e  
g e n e r a l  geology and m i n e r a l  occur rences  of t h e  s t u d y  a r e a .  

Procedures  and t r e a t m e n t  of d a t a  

Standard procedures  were followed i n  t h e  c o l l e c t i o n  and prepara-  
t i o n  of samples.  

Rock samples a r e  p r i m a r i l y  g rab  samples from m i n e r a l  occur rences  
and ou tc rops .  They were chosen f o r  a n a l y s i s  t o  p r o v i d e  d a t a  on back- 
ground, because  they  were i n  t h e  a r e a  of minera l  occur rences  o r  stream- 
sediment anomal ies ,  because  they  were s t r o n g l y  i r o n  s t a i n e d ,  o r  con- 
t a i n e d  v i s i b l e  s u l f i d e s .  

Rock samples were crushed and p u l v e r i z e d  and t h e  minus 80 mesh 
f r a c t i o n  analyzed.  The minus 80 mesh f r a c t i o n s  of t h e  samples were 
analyzed f o r  30 elements by t h e  s i x - s t e p  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  method and f o r  go ld  by t h e  a tomic a b s o r p t i o n  method. l /  

y ~ n a l y s e s  f o r  29 elements  by semiquan t i t a t i i r e  a n a l y s e s  and f o r  gold  by 
a tomic a b s o r p t i o n  a r e  g iven  i n  t h e  t a b l e s .  S e m i q u a n t i t a t i v e  a n a l y s e s  
f o r  gold  are omi t t ed .  



The spec t rographic  ana lyses  were repor ted  i n  percentage (pc t )  o r  
p a r t s  per  m i l l i o n  (ppm) t o  the  nea re s t  number i n  t h e  series 1 .0 ,  0.7,  
0.5,  0 .3 ,  0.3, 0.15, 0.1,  e t c .  The p rec i s ion  of t he  repor ted  va lue  i s  
approximately p lus  100 percent  o r  minus 50 percent .  Analyses f o r  gold 
by t h e  atomic absorp t ion  method a r e  accu ra t e  t o  + 100 percent .  Minimum 
l i m i t s  of determinat ion f o r  each element a r e  on page 4 .  Semi- 
q u a n t i t a t i v e  spec t rographic  ana lyses  were done by K. J .  Curry and atomic 
absorp t ion  ana lyses  were done by R. L.  Miller, R .  B.  Tr ipp,  H. D .  King, 
and A. L. Meier. 

Locat ions of t h e  rock samples a r e  shown on f i g u r e  1. Rock samples 
a r e  numbered s e q u e n t i a l l y  s t a r t i n g  i n  t h e  nor theas t  corner  of t h e  map 
a r e a  and a r e  read  from west t o  e a s t  and no r th  t o  south.  Rock sample 
d e s c r i p t i o n s  a r e  given i n  t a b l e  1 and rock sample ana lyses  are t abula ted  
i n  t a b l e  2. 

The r e s u l t s  of the ana lyses  of t h e  rock ana lyses  have been processed 
by means of a computer program known a s  GEOSUM and a r e  presented i n  
t a b l e s  1 and 2.  The GEOSUM program is designed pr imar i ly  f o r  summarizing 
and t abu la t i ng  geochemical data--especial ly  d a t a  from semiquant i ta t ive  
spec t rographic  ana lyses  (commonly r e f e r r e d  t o  a s  s ix-s tep spec t rographic  
ana lyses)  by t h e  l a b o r a t o r i e s  of t h e  U.S. Geological  Survey. 

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 t h e  da t a ,  (b)  
histograms and cumulative frequency d i s t r i b u t i o n s  f o r  a l l  elements except 
tungs ten ,  and (c) a s t a t i s t i c a l  summary which inc ludes  geometric means 
and geometric dev i a t i ons .  



Table 1.--Description of rock, vein, and altered zone samples. (All 
samples are of representative material.) Sample localities 
are shown by sample number plotted on the accompanying map, 
Plate 1. 

Sample No. Lab. No. Sample Description 

Argillite 
Sheared argillite with pyrite 
Marble with chalcopyrite 
Marble with chalcopyrite 
Quartz monzonite 
Tactit6 copper stained 
Marble 
Hornf elsed argillite 
Tactite 
Sheared greenstone 



Expl.anation of Tables.'.2 and 3 

Ana ly t i ca l  r e s u l t s  from rock and stream-sediment samples a r e  given 
in0 l ' ab les  2 and 3 a s  a n a l y t i c a l  va lues  such as 7.0000 ppm, 10.0000 per- 
c e n t ,  e t c . ,  o r  as q u a l i f i e d  va lues  expressed as a l e t t e r .  These l e t t e r  
codes are N = no t  d e t e c t e d ,  L = l e s s  than  s p e c i f i e d  l i m i t  of  d e t e c t i o n ,  
G = g r e a t e r  than  va lue  shown, B = no d a t a ,  H = i n t e r f e r e n c e .  The term 
T = trace, but does no t  occur  in t he se  d a t a .  Note t h a t  the right-most 
zero digits for each a n a l y t i c a l  va lue  may o r  may not  be s i g n i f i c a n t .  
The s p e c i f i e d  limits of d e t e c t i o n  a r e  as f o l l o w s :  

Spec i f i ed  limits of d e t e c t i o n  

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

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

0.20000 0.02000 10.00000 20.00000 1.00000 10.00000 

CO PPM CR PPM CU PPM LA PPM MO PPM NB PPM 

NI PPM PB PPM SB PPM SC PPM SN PPM SR PPM 

V PPM W PPM Y PPM ZN PPM ZR PPM 

Semiquant i ta t ive  spec t rographic  analyses by t h e  U.S. Geological  
Survey a r e  r epo r t ed  as geometric midpoints  (1.0,  0 .7 ,  0.5,  0 .3 ,  0 .2 ,  
0.15, 0 .1 ,  e t c . )  of geometric backets  having t h e  boundar ies  1 . 2 ,  0.83, 
0.56, 0.38, 0.26, 0.18, 0.12, 0.083, e t c ,  The frequency d i s t r i b u t i o n s  
and his tograms a r e  on logar i thmic  s c a l e s  and a r e  computed using t h e s e  
b racke t s  a s  c l a s s  i n t e r v a l s ,  f o r  example: 

Reported va lue  (ppm) Limits 



On the h i s t o g r a m s d e c i m a l  numbers are shown as powers of 1 0 ,  f o r  example: 

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

7.OE 0 1  means 7 .0  x 10' o r  70.0 

7.OE 02 means 7.0 x l o 2  o r  700.0 

7.OE 03  means 7.0 x lo3 o r  7,000.0 

The h i s tograms  a r e  c o n s t r u c t e d  of X ' S ,  each  of which r e p r e s e n t s  
1 p e r c e n t  of the  t o t a l  number (309) of samples.  

The h i s tograms  and t h e  s t a t i s t i c s  g i v e n  below them a r e  d e r i v e d  
only from d a t a  v a l u e s  w i t h i n  t h e  ranges  of a n a l y t i c a l  d e t e r m i n a t i o n  
( " a n a l y t i c a l  v a l u e s " ) .  The h i s tograms  a r e ,  t h e r e f o r e ,  incomplete ,  and 
the  s t a t i s t i c s  a r e  b i a s e d  i f  d a t a  v a l u e s  q u a l i f i e d  w i t h  N ,  L ,  C ,  T ,  o r  
H codes are p r e s e n t .  (See t h e  h i s togram and s t a t i s t i c s  below i t  f o r  
t i n ,  which a r e  c a l c u l a t e d  from o n l y  one s ~ m p l e . )  S t a t i s t i c a l  e s t i m a t e s  
t h a t  are unbiased i n  t h i s  r e g a r d  a r e  g iven  a t  t h e  end of Tab le  1. The 
geomet r ic  means i s  t h e -  a n t i l o g a r i t h m  of t h e  a r i t h m e t i c  mean of t h e  logs 
of the  a n a l y s e s  and an e s t i m a t e  of " c e n t r a l  tendency," o r  of a charac -  
t e r i s t i c  value; .  of a f requency d i s t r i b u t i o n  t h a t  i s  approx imate ly  
symmetr ical  on a l o g  s c a l e ,  and is t h e r e f o r e  u s e f u l  f o r  c h a r a c t e r i z i n g  
many geochemical  d i s t r i b u t i o n s .  The geomet r ic  mean i s  n o t  a n  e s t i m a t e  
of geochemical  abundance. The geometr 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 the  s t a n d a r d  d e v i a t i o n  of t h e  l o g s  of t h e  analyses. See USGS Profes -  
s i o n a l  Paper 574-B f o r  f u r t h e r  d i s c u s s i o n  and USGS B u l l e t i n  1147E, 
p .  20-23, f o r  f u r t h e r  d i s c u s s i o n  and e x p l a n a t i o n  o f  geomet r ic  d e v i a t i o n .  

I n  t h e  computat ions  performed t o  produce t h e  s t a t i s t i c a l  summary a t  t l ~ e  
end of T a b l e s  2 and 3 .  a l l  elements a r e  ignored  where one o r  nore of t h e  
u n q u a l i f i e d  d a t a  v a l u e s  i s  l e s s  t h a n  t h e  a n a l y t i c a l  l i m i t  of  d e t e c t i o n  
s p e c i f i e d  on i n p u t  or where any d a t a  v a l u e s  a r e  q u a l i f i e d  with t h e  G 
( g r e a t e r  t h a n )  code.  Data v a l u e s  q u a l i f i e d  1 ~ 2 t h  B o r  H are not  used i n  
t h e  computat ions .  Where none of the d a t a  v a l u e s  f o r  a n  element a r e  
q u a l i f i e d  t h e  mean and d e v i a t i o n  should b e  the same as t h o s e  g iven  i n  
t h e  p reced ing  s e c t i o n .  Where d a t a  a r e  q u a l i f i e d  w i t h  t h e  codes  N ,  L ,  
o r  T ,  t h e  e s t i m a t e s  of geometr ic  mean and d e v i a t i o n  a r e  based on a  method 
by A. J .  Cohen f o r  t r e a t i n g  censored d i s t r i b u t i o n s .  The a p p l i c a t i o n  of 
this method of geochemical  problems i s  d e s c r i b e d  i n  USGS P r o f e s s i o n a l  
Paper 574-B. The e s t i m a t e s  a r e  unbiased in a s t r i c t  s e n s e  only where 
t h e  d a t a  a r e  d e r i v e d  from a lognormal p a r e n t  p o p u l a t i o n ,  b u t  exper iments  
have shown c h a t  l a r g e  d e p a r t u r e s  from t h i s  requirement  may n o t  g r e a t 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 t h e  e s t i m a t e s ,  however, 
is t h e  r e s p o n s i b i l i t y  of t h e  i n d i v i d u a l .  
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REMARKS 
1 0 S b M P L E S A N D  1 0 A N I L Y T I C A L V b L U E S .  
10 S b M P C E S  A N D  10 I N A L Y T I C A L  V A L U E S .  
1 G K E A T t K  THQN V A L U E S .  N O  C O M P U T A T I O N S .  
1 G R E A T E R  THAN V 4 L U E S .  NO C O M P U r A T I O Y S .  

10 S h H P F E S  A N D  10 A N A L Y T I C A L  V A L U E S .  
d NOT O E T E C T E D ,  L E S S  THAN, OR T R A C E  V I L U E S .  

10 NOT D E T E C T E D *  L E S S  T H A N *  OR T R h C E  V A L U E S .  
10 NOT D E T k C T E D t  L E S S  THAN, OR T R I C E  V A L U E S .  

r Nor O E T E E T E O t  L E S S  THAN, OR T R A C E  VALUES. 
L vor  o E r E c T E D l  L E S S  THAN, OR TRACE V ~ L U E S .  
4 NOT D E T E C T E D ,  L E S S  THAN, UR T R A C E  V A L U E S .  

10 NOT D E T E C T E D q  L E S S  THAN, OR T R A C E  V A L U E S .  
10 NOT U E T E C T E O .  C E S S  T H A N *  OR T R A C E  VALUES* 

2 NOT U E T t E T E O ,  L E S S  THAN, OR T R A C E  V A L U E S .  
2 h O T  U E T E C T E G *  L E S S  T H b N ,  OR T R 4 C E  V A L U E S .  
1 G R f l T t A  T H A Y  VALUES.  N U  C D M P l i T 4 T I O N S .  
9 NOT O E T k C T E O v  L E S S  THAN, OR T R 4 C E  V A L U E S .  
6 VOT O E T E C T k O t  C E S S  I H A r d r  OR T R A C E  V A L U E S .  
2 YUT O E T E C T E O ,  L E S S  T H A N *  OR T R A C E  V 4 L U E S .  
2 %OT Q E T E C T E D ,  L E S S  r H A Y 9  OR T R A C E  V b L U E S .  
R Y P T  U E T E C T E U ,  L E S S  TH4?4*  t!R T U L L E  V A L U E S -  

2 R E P O R T E D  VALUES.  
0 R E P O R T E D  VALUES.  N U  C O M P U T A T I O N S .  
0 R E P O R T E D  VALUES.  N O  COMPUTAT I OhS. 
3 R E P O R T E D  VALUES.  
8 R E P O R T E D  V b L U E S .  
1 R E P O R T E O  V A L V E S ,  N O  C O H P U T A T  I ONS. 
0 R E P O R T E D  VALUES.  N O  C O M P U T A T I O N S .  
0 R E P O R T E D  VALUES.  NO C O M P U T L T  I O N S .  
0 3 E P O R T E D  VALUES.  
8 R E P O R T E D  VALUES.  

1 R E P U R T E D  VALUES.  YO C O H P U T A T I O H S .  
4 * € P O R T E D  V A L U E S .  
8 R E P O R T E D  V A L U E S .  
S R E P O R T E D  VALUES.  
2 R E P O R T E D  V A L U E S .  



5 H  PPW 
SC PPM 
5'1 PPM 
S K  PPM 
v PPW 
h P P F  
Y PPM 

Z?4 PPH 
LR PPM 
hU PPM 

* * 4 + 9 * * 9  

L O .  1LJhUR.2 
*+*+**+* 

172..1111)32 
7 Y . O B Z 4 5 R  

*******+ 
1 4 . 6 5 0 b n Y  *******+ 
5 3 . 5 6 5 3 6 9  
0.000293 

10 Y O T  U E f E C T E U *  
2 NOT DETECTEOI  

10 NOT I j E r E C T E D t  
L ?lor f ) E T t C T E D .  

10 S4MPLES AND 
10 NOT D E l E C T E D ,  
10 S I M P L E S  4ND 

d IdnT O E T E C T E D *  
1 0  SAMPLES AND 

8 NOT U E T t C T E D ,  

L E S S  T H A N *  OR TRACE VALUES. 0 REPORTED VALUES. NO C O M P U T A T I  
L E S S  THAN, OR TRACE VALUES.  8 REPORTED VALUES. 
L E S S  T H A N *  OR TRACE VALUES.  0 REPORTED VALUES. NO C D M P U T A T I  
L E S S  T H A N *  OR TRACE VALUES.  8 REPORTED VALUES. 

I 0  h!4ALYT!CAL VALVES.  
L E S S  THAN, OR TRACE VALUES.  0 REPORTED VALUES. NO C U M P U T A T I  

10 ANALYT ICAL VALUES. 
L E S S  T H A N *  OR T R h C E  VALUES.  2 REPORTEO V A L U E S *  NO COMPUTAT 1 

10 A N b L Y T I C A L  VALUES.  
LESS THAN* OR TRACE VALUES. 2 REPORTED VALUES. 

ONS. 

ONS. 

ONS. 

OMS. 


