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Analyses of rock and stream-sediment samples from southern 

Bradfie ld  Canal quadrangle, southeastern Alas7ka 

BY 

R. D. Koch, R, L. E l l i o t t ,  H. C. Berg, and 3. G. Smith 

INTRODUCTION 

This r epo r t  contains  the  a n a l y t i c a l  d a t a  and a s t a t i s t i c a l  summary 

f o r  328 rock and 150 stream-sediment samples from the  southern por t ion  of 

t h e  Bradfield Canal 1:250,000-scale quadrangle, southeastern Alaska. A 

companion r epo r t  (Koch and o the r s ,  1376) contains  a l l  a n a l y t i c a l  d a t a  f o r  

geochemical sampling wi th i a  the  Ketchikan 1: 250,000 quadrangle. The d a t a  

reported here  a r e  from samples co l l ec t ed  by U.S. Geological Survey geolo- 

g i s t s  and f i e l d  a s s i s t a n t s  w o r k i ~ g  on t:*m d i f f e r e n t  USGS p ro j ec t s  between 

1968 and 1973.' They comprise a l l  of t h e  normal rock and stream-sediment 

geochemical samples co l lec ted  during USGS geological  mapping inveszigat ions  

wi th in  t he  Bradfie ld  Canal quadrangle through 1975. I n  addi t ion ,  d a t a  f o r  

241 samples co l lec ted  by U.S. Bureau of Mines engineers Tom L. Pittmar, and. 

-Arthur L. Kimball during the  Grani te  Fiords Wilderness Study have been 

included. 

Studies  i n  t he  Ketchikan a rea  

The only comprehensive discussion of t he  geology of t he  e n t i r e  

Kctchikan a r e a  is contained i n  a r epo r t  by -4. F. Buddington and Theodors 

Chapin (1929). Budding ton (1929) a l s o  described t h e  Pyder mining a i  s t r i c  t , 

located near the Canadian border i20 lcn nor theas t  of Ketchi'kan. 

Recent geologic inves t iga t ions  i n  t he  Bradfie ld  Canal quadrangle began 

with the  Hyder p r o j e c t ,  which iavolved reconnaissance napping i n  the  Hyder 
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a rea  i n  1968 (Smith, i n  p r e s s ) .  Systemztic geocheznical sampling of p a r t s  

of Bradf ie ld  Canal 1:63,360 quadracgles Al, 82,  A 3  and A4.was conducted i n  

con junc t ion iwi th  reconnaissance geo10gi.c mapping of t h e  Gran i te  Fiords  

wi lderaess  s tudy  a r e a  i n  1972 and 1973 (Berg and o t h e r s ,  i n  p r e s s ) ,  ,110st 

of t h e  d a t a  contained he re in  was obtained dur ing t h i s  s tudy.  The USGS geo- 

chemical data from t h i s  s tudy were r e l ea sed  i n  t h e  form of a computer t ape  

( m I S  cata logue no. USGS-GD74-009; pub l i ca t i on  no. PB-232-049) which can be  

obtained from t h e  Nat ional  ~ g c h n i c a l  Inf o m t  i o n  Service ,  Department of 

Commerce, Sp r ing f i e ld ,  Va. 22161. . ' 

S a m ~ l i n q  - 
The a n a l y t i c a l  data f o r  the USGS stream-sedinent and rock samples a r e  

given i n  t a b l e s  5 and 6 r e spec t i ve ly .  The d a t a  f o r  t h e  U.S. Bureau of 

Mines s m p l e s  is given i n  t a b l e  7. Locations of s t ream-sedhent  s i m p l ~  and 

l oca t i ons  cf rock samples ( including U.S. Bureau of Xines sample l o c a l i t i e s )  

a r e  shown on p l a t e  1. USGS sample l c c z t i o n s  on p l a t e  1 a r e  designated by 

s t a t i o n  nmber s .  Samples repor ted  i n  da t a  t a b l e s  5 ,  6 and 7 are i d e n t i f i e d  

by s t a t i o n  number, wi th  l e t t e r s  appended t c  t h e  s t a t i o n  n m b e r s  t o  d i s t i n -  

guish d i f f e r e n t  samplas from t h e  same s t a t i o n .  

U.S .  Geclogical  survey samples - 

Standard procedures were f2llowed i n  c o l l e c t i n g  and pre?aring samples. 

Scream-szdknest s ~ p l e s  were gene ra l l y  co l l ec t ed  from t h e  a c t i v e  stream 

channel above the highes t  high t i d e  l e v e l .  Khere t h i s  was no t  ~ o s s i b i e ,  

s.mples were co l l ec t ed  f r o s  bank o r  t e r r a c e  depos i t s  ad jacen t  t o  t h e  

channel. 



The rock samples a r e  pr imar i ly  graL samples chosen ta provide d a t a  on 

background values  f o r  a l i t h o l o g i c  u n i t  o r  t o  i n v e s t i g a t e  a mineral ized - 

occurrence o r  an outcrop t h a t  was conspicuously i ron-s ta ined o r  contained 

v i s i b l e  m e t a l l i c  minerals .  I n  and arou2d t h e  Grani te  Fiords  wilderness  

study a r e a  most rock sanples  were taken a t  o r  a s  c l o s e  a s  poss ib l e  t o  Pre- 

p l amed  he l i cop te r  landing s i t e s  spaced approximately 1.5 t o  3 kn a p a r t .  

The major i ty  of samples wi th in  t h i s  group can be considered t o  be randomly 

chosen r ep re sen ta t ives  of t h e  dominant li tho f o g i e s  near  t h e  s a p l e  s i te .  

Outside Granl te  Fiords ,  l e s s  s y s t e n a t i c  geochemical sampling was c a r r i e d  

o u t  i n  conjunction wi th  reconnaissance geologic  mapping. For t h i s  reason,  

t h e  sample populat ion is srmewhat b iased  i n  favor  of samples t h a t  were 

somehow abnormal (e.g . , i ron-s ta ined o r  sulI ide-bear ing)  . No at tempt  is 

made be re  t o  d i s t i n g u i s h  ve in ,  i ron-s ta ined,  sulf ide-bear ing o r  o t h e r  

a t y p i c a l  samples from the  major i ty  which were chosen t o  represen t  back- 

ground values .  

U.S. Bureau of Mines sanples  

The samples co l l ec t ed  by t h e  U.S. Bureau of Mines cone from known 

prospects ,  from mineralized a reas  i d e n t i f i e d  durinp t h e  Grani te  Fiords  

study, acd from sites where USGS p e o c h e ~ i c a l  sanplss yielded 8nonalous 

a n a l y t i c a l  values.  The DSBM samples were genara l ly  d i f f e r e n t  i n  purpose, 

m a t e r i a l  sampled and manner of c o l l e c t i o n  from the  USGS rock samples. 

Samples from ve ins  and mineralized zones were obtained e i t h e r  by c u t t i n g  

chsnnels with a moil o r  by continuous chip cu t s .  Broad mineral ized zones 

were raspled by combining uniform chips  taken by moil o r  sample pick a t  

regular  i n t e r v a l s ,  usua l ly  0.3 o r  0.6 ~1 (1 t o  3 f t) , across a representa-  

t i v e  sec t ion .  

3 



The s i tes  sainpled by  t h e  U.S. Sureau o f  Yines a r s  shown on ?Late 1 by 

site-numbers such as BM30, B2131, e t c .  This  numbering sequence starts w i t h  

BX28 and is a con t inua t ion  of t h e  numbering used f o r  US3X sample l o c a l i t i e s  

in Open F i l e  Report 76-427 (Koch and o t h e r s ,  1976) .  Table 1 lfsts the  sam7le 

numbers f o r  each sampled area a long wi th  t h e  s i t e  d e s i g n a t i o n  ass igned  i n  

t h e  Gran i t e  F io rds  r e p o r t .  De ta i l ed  maps and d e s c r i p t i o n s  of t h e  U.S. Bur- 

eau of Mines saraple sites a r e  g iven i n  t h e  Gran i t e  F io rds  r e p o r t  (Berg and 

o t h e r s ,  i n  p r e s s ) .  Because of t h e  d i f f e r e n c e s  i n  method and o b j e c t i v e  of 

sampling, t h e  samples c o l l e c t e d  by t h e  Bureau of 24in.s are l i s t e d  sepa- 

r a t e l y  ( t a b l e  7)  and are n o t  considered t o  be d i r e c t l y  comparzble t o  t h e  

rock samples c o l l e c t e d  by t h e  USGS. 

A n a l y t i c a l  procedures 

Stream-sediment samples were d r i e d ,  s i eved ,  and a s p l i t  of the -80 

nesh f r a c t i m  was  analyzed. Rock samples were pu lver ized  and a s p l i t  IJGS 

analyzed.  Samples were analyzed f o r  up t o  30 elements by t h e  six-step 

semi-quant i ta t ive  spec t rograph ic  method, and f o r  gold ,  copper, l e a d  and 

zinc by a z c a i c  a3sorp t ion  spectrophotometry.  The ana lyses  f o r  mercury x e r z  

done by a flaiiieless atomic absorp t ion  technique where mercury vapor is ther-  

mally r e l e a s e d  from a crushed sample (Vaughn and McCarthy, 1964) .  The 

el-erae3ts f o r  which ana lyses  w e r s  conducted were d i f f e r e n t  f o r  t h e  Eyder pro- 

j e c t  and t h e  G r a n i t e  F io rds  s tudy.  The s e m i - q u a n ~ i t d t i v e  s?ectzographic  

ana lyses  were performed by J. E. Abrams, K. J. Curry, J. N. ?footookz, 2. 

Reynolds, and D. Sierns. The atomic absorp t ion  ana lyses  v e r e  done by R.  B. 

Car ten ,  J .  G. F r i sken ,  3. W. Leinz,  A. L. He ie r ,  X. L. ?filler, D. G.  Hurrey, 

X. S. Mckard,  A. J. Toevs, R. Vaughn, and W. W, Vaughn. 

Geocheaical  d a t a  

The a n a l g t i c a l  r e s u l t s  l i s t e d  in t a b l e s  5 ,  6 and 7 a r e  r e ~ o r t e d  a s  

va lues  such a s  7 .0  pps,  10 .00  pe rcen t ,  e t c . ,  o r  as  q u a l i f i e d  values expressed 
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I USBN Granite Fiords USBM 
I l o c a l i t y  s i t e  sample 

no. designation Prospect name 
I 

number s 

BM2 8 P-8 Cathedral 72x033-72K035 

~ 722124-72P126 

BM29 P-4 Chi ckamin 72K065 

BM30 P-1 Marietta 

BM31 P-2 Stampede 
. . < 

BM32 P-3 Double Anchor 

BM3 3 P-5 Lake 72P121 

Blasher 

Lakes ide 

Huramel Canyon 

Swenning ' s Greenpoint 

Galena 

Gree~point  Group 

Heckla 

Edelweiss 

Marmot Group, upper basin 

Marmot Group, lower basin 

Glacier 

Goat Group 

- - - - - - -- 

Table 1 . - 4 . S .  Bureau of >lines sample l o c a l i t i e s  in  the Bradfizld 

Canal qu~dran2le. 

l a  



a s  a l e t t e r .  These l e t t e r  codes a r e  ?I = not detected,  L = l e s s  than 

spec i f ied  limit of de te rminabi l i ty ,  G = g r e a t e r  than value shown, B = no 

da ta ,  H = in te r fe rence .  The q u a l i f i c a t i o n  codes N and L a r e  preceded by 

t h e  value of t he  lower d e t ~ m i n a t i o n  limit appl icab le  t o  t h a t  ana lys i s  and 

G is preceded by the  upper l i m i t .  The term T is equal t o  t r a c e  but  does not  

occur i n  these  da ta .  Note t h a t  when the  right-most C i g i t ( s )  of an a n a l y t i c a l  

value is zero i t  is general ly  no t  s i g o i f i c a n t .  Because t h e  or igdna l  computer 

p r in tou t  is used i n  these t ab l e s ,  element s p b o l s  a r e  i n  c a p i t a l  l e t t e r s ;  

f o r  example, t h e  spnbol for '  i r on ,  Fe, becomes FE, magnesium, Efg, becomes 

XG, and so on. The p r e f i x  S s tands f o r  spectrographic  ana lys i s ,  AA f o r  

atomic absorpt ion,  and INST f o r  ins t rumental  (f lameless AA) ana lys i s .  

The semi-quantitat ive spectrographic  analyses (a l so  r e f e r r ed  t o  as 

SLY-step spectrcgraphic  analyses) are reported i n  percentage (2) o r  p a r t s  
I .  

?er mi l l ion  (PPM) a s  t h e  midpoints of gecmetric c l a s s  ' in te rva ls .  The 

c l a s s  i n t e r v a l  cen te rs  and the  assoc ia ted  c l a s s  i n t e n i a l  boundaries a r e  

those l i s t e d  below o r  scme power of 10 t h e s  these. 

Reported value Class i n t e r v a l  l i m i t s  

Tes t s  have been performed t o  detennfce CSGS spectrographic  a n a l y t i c a l  

p rec i s ion  (Yotooka azd Crimes, unpublished da t a ) .  These t e s t s  i nd i ca t e  

t h a t  the  frequency w i t h  which values from repeated sna lysss  of the sms 

sample w i l l  f a l l  wi th in  the  c l a s s  i n t e r v a l  containing the  "true" v a h e  (as  

measured by the mean of a saries of a n a l y t i c a l  runs) p lus  o r  minus one acd 

m o  ~ d j o i n i n g  i n t e r v a l s  is approxlsate ly  83 percent 2nd 36 percent respec- 
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t i v e l y .  For example, i f  a va lue  is repor ted  a s  3.0 t h e  p r o b a b i l i t y  is .83 

t h a t  a repeated a n a l y s i s  would be repor ted  as 2.0, 3.0, o r  5.0. These 

va lues  a r e  cons i s t en t  f o r  a v a r i e t y  of geologic m a t e r i a l s  and show no appre- . . 

c i a b l e  d i f f e r ence  between elemeats o r  concen t ra t ion  ranges ( i f  not  near  t he  

lower l i m i t  of de t e rminab i l i t y  where p r ec i s i on  tends  t o  be l e s s ) .  Analyses 

by t h e  atomic absorp t ion  method a r e  no t  repor ted  on t h e  SLY-step s c a l e ;  

they are more s e n s i t i v e  and more p r e c i s e  thar, spectrographic  ana lyses .  

Minimum limits of determinat ion f o r  each element by spec t rographic  and 

atomic absorp t ion  a n a l y s i s  a r e  given ' in t a b l e  2. 

S t a t i s t i c a l  summary 

The a n a l y t i c a l  r e s u l t s  from t h e  USGS stream-sediment and rock s m p l e s  

were processed by.a computer program known a s  GEOSm and a r e  presented i n  

t a b l e s  3 and 4 r e spec t i ve ly .  The GEOSUM program is designed t o  smmar ize  

and t a b u l a t e  gejchemical  data--primarily d a t a  from semi-quant i ta t ive  spec- 

t rographic  ana lyses .  ill1 d i s t r i b u t i o n s  a r s  t r e a t e d  i n  t e r a s  of t h e  six- 

s t e p  c l a s s  i n t e r v a l s  descr ibed above and thus  t h e  atomic absorp t ion  d a t a  

is regrouped t o  f i t  i n t o  t h e s e  i n t e r v a l s .  The program outpu t  c o n s i s t s  o f :  
8 

(a) a histogram and frequency d i s t r i b u t i o n  t a b l e  f o r  each elemant, and 

(b)  a s ~ a t i s t i c a l  summary f o r  a l l  elements,  which inc ludes  geometric meam 

and geometric dev ia t ions .  

The histograms a r e  on a l o g s r i t l m i c  s c a l e  and a r e  computed using t h e  

same c l a s s  i n t e r r a l s  a s  those  used i n  t he  s-A-step semi-quantitative s c a l e .  

The histogram bars a r e  composed of X'S;  each X r ep re sen t s  a p p r o x h a t e l y  1 

percent  of t h e  t o t a l  number of samples. Cecinal  numbers a r e  pr inced by the 

computer as powers of LO, f o r  example: 



S-xg .02% S-Co 5 PPm S-v 10  ppm . 

S-Ca .05% 3/ 1 0 P p m  S - C r  S-W 50 P P ~  . .  

S-Ti- l' .002% S-Cu 5  PPm S-Y 1 0  PPm 

S-Mn 1 0  PPm S-La 20 ppm . S-Zn 200 ppm 

S-Ag . 5  ppm S-Mo 5 PPm S-Zr 1 0  ?Pm 

S-As 200 pprn 

S- Au 10  PRm 

S-B 10  PPm 

2 / S-Bar 20 ppq 

S-Nb 20 P?m &\-A&/ .05 ppm 

S-Hi 5 PPm AA-Cu 5 PFm 

S-Pb 10  PPm AA-Pb 5 P?m 

S-Sb 100 ppm M- Zn 5 PPa 

S-Be 1 PPm S-Sc 5 PPm 5 /  .02 ppm Ins t-Hg- 

' S-Bi 10 PPm S-Sn . 10  ppm , 
1 

Table 2.-Lower de t e rn ina t i on  l h i t s  f o r  anzlyaes  f o r  1968 through 1973. 

S  - i n d i c a t e s  spec t rograph ic  a n a l y s i s ,  AA - i n d i c a t e s  atomic 

absorp t ion  a n a l y s i s  and I n s t  - i n d i c a t e s  f l ameless  &I ana iy s i s .  

L/ .001I p r i o r  to 1969. 

- 21 5 ppm prior t o  1969. 

2' 5 ppm p r i o r  t o  1970. 

4: - .02 pprn p r i o r  .to 1972. 

5! . 01  ppm p r i o r  t o  1972. 



7.OE-01 means 7.0 x 10-1 o r  0.7 

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

1 
I 7.OE 01 means 7.0 x 10  o r  70.0 

2 7.OE 02 means 7.0 x 10  o r  700.0 

The frequency d i s t r i b u t i o n  t a b l e s ,  histograms, and s t a t i s t i c s  f o r  each 

I element were der ived using only  d a t a  va lues  w i th in  t h e  range of a n a l y t i c a l  

I determinat ion which was v a l i d  i n  1973. Between 1968 and 1973, the lower 

l i m i t s  of de t e rminab i l i t y  f o r  Au and Hg analyzed by atomic absorp t ion  

techniques and f o r  spec t rographica l ly  analyzed T i ,  3a, and C r  were r a i s ed .  

Unqualif ied va lues  which f e l l  belon cu r r en t  de t e rminab i l i t y  linits and va lues  

q u a l i f i e d  wi th  N, L, G, T, o r  H were ignored i n  t he se  computations. The 

r e s u l t i n g  frequency t a b l e s  and s t a t i s r i c s  a r e  biased acd t h e  histograms in- 

comple t c  . 
The s t a t i s t i c a l  sunmaries a t  t h e  ends of  t a b l e s  3 and 4 show which 

elements have q u a l i f i e d  va lues ,  as w e l l  a s  t h e  number and type of qua l i f fca -  

t ion.  The summary ' a l so  recomputes t h e  geometric mean and s tandard dev i a t i on  

using a method devised 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 .  

If an element has  no q v a l i f i e d  da t a  va lues ,  t h e  mean and s tandard d e v i a t i o n  

w i l l  be t h e  sane i n  both t h i s  s t a t i s t i c a l  suruniary and on t h e  page w i th in  

the t a b l e  f o r  t h e  p a r t i c u l a r  element. For elements wi th  q u a l i f i e d  d a t a ,  t h e  

es t imates  of mean and s tandard  dev i a t i on  a r e  unbiased i n  a s t r i c t  sense  

only  where t h e  d a t a  a t e  der ived from a log-nornal paren t  populat ion,  b u t  ex- 

periments have shown t h a t  l a r g e  depar tu res  from t h i s  r equ i r ecen t  do no t  

usua l ly  i n v a l i d a t a  t h e  r e s u l t s .  Acceptance and use  of t h e  e s t ima te s ,  how- 

ever ,  i s  t he  r e s p o n s i b i l i t y  of t h e  user .  

~ The geometric mean is t h e  a n t i l o g a r i t h  of t h e  a r i t hme t i c  mean of t he  

1 Iogar i thns  of t h e  analyses .  It is no t  an e s t i r a t e  of geochemical abundance. 



It is an es t imate  of ' ' cen t ra l  tendency" (or c h a r a c t e r i s t i c  va lue)  f o r  a 

frequency d i s t r i b u t i o n  t h a t  i s  approx iza te ly  symmetrical on a logarlchmic 

s c a l e  and is u s e f u l  f o r  cha rac t e r i z ing  many geochemical d i s t r i b u t i o n s .  The 

gsometric dev i a t i on  is t h e  'znt i logar i thm of t h e  s tandard dev i a t i on  of t h e  
I 

logar i thms of the  analyses .  

For f u r t h e r  d i scuss ion  of geone t r i c  mean aod s tandard dev i a t i on  and 

of Cohen's method For censored d i s t r i b u t i o n s ,  s e e  Xiesch (1963, 1967). 

S a m ~ i i n g  b i a s  

I n  reviewing t h e  summary r e s u l t s  i n  t a b l e s  3 and 4 ,  s eve ra l  sources  05 

sampling b i a s  i n  t h e  d a t a  set must be considered.  Several  f a c t o r s ,  includ- 

i n g  time, weather,  snow cover and outcrop exposuze prevented u n i f o m  s m -  

pl ing  i n  a l l  areas. Some sites were re-sampled, u sua l l y  t o  confirm sus- 

pected anomalies o r  because of o t h e r  i n d i c a t i o n s  of p c t e n t i a l  geochemical 

? ecu l i a= i ty .  Saiupling dens i t y  tends  t o  be. g r e a t e r  near  previously  r spor ted  

prospects  o r  ia a r ea s  having o t h e r  i n d i c a t i o n s  o f  mineral  enrichment. Tie 

uneven coverage and tendency t o  concen t ra te  s a p l i n g  i n  inore " i n t e r e s t i ng"  

a r ea s  have introduced a s l i g h c  b i a s  i n t o  t he se  summary values .  S t reas -  

sed inen t  sample d e n s i t y  shows less tendency t o  concen t ra te  near  " i n t e r -  

es t iog"  a reas  bu t  l o c a t i s n o  of a l l  in land  samples a r e  con t ro l l ed  by a v a i l -  

- a b i l i t ?  of he l i cop t e r - l and ing  s i t e s .  I n  add i t i on ,  i t  should be kept i n  .mind 

t h a t  rh2 rock samples have been co l l ec t ed  from l i t h o l o g i c  u n i t s  widely rep- 

a r a t ed  i n  l oca t i on ,  o r i p i r .  and type. The sqslearp of t h e i r  va lues  thus  pro- 

v ides  only  a genera l  i n d i c a t i o n  of t he  t rends  t h a t  may be p resen t .  
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T1'FI.R 
1IRAl)FIIZI.I) CAIJAL IJSCS STREAM SEDl f lKNT ANALYTICAL DATA 

'TIII.: COIIPUTATIONS TO FOLLOW ARE INTENDED TO SUMMARIZE GI!OCHWICAL DATA ENTERED ON USGS STANDARD 10 VARIAR1,E (G FORMAT) 
DATA CARDS OR ON A USCS STATPAC TAPE.  THE FOLLOWIIiC hLPllA CODES ARE USED WITH THE DATA AS DESCRIBED I N  USCS PROCRIW 
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I:l.l'!lEIJTS PKESEHT. SLR USGS PROFESSIONAL I'APCR 5 7 4 - B  FOR FURTtIER DISCUSSION.  S E E  USGS HIILI.ET1N 1 1 4 7 E *  PAGE 2 3 ,  FOR EXPLANATION 
OF (;EOElETRIC I)EVIATIOtJ. 

TllR C U ~ U I . A T L V E  FREQUENCY PERCENTS GIVEN BELOW SllOULD CE PLOTTED AGAINST TIIE 'LWEK' L I M I T S  T O  G I V E  THE LEPELTIEH-TYPE 
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A h 7 0  ~ E o c I I I ~ ~ I I C A L  SOIEIEIARY - U S C S STATPAC ( 0 2 / 1 7 / 7 6 )  DATE 5 / 2 5 / 7 6  

T [,TI. E, 
RHAIBPIELD CANAL USCS S'TREAM SEDIEIEHT ANALYTICAI. DATA 

IN Tl lE  C(X1PUTATIONS PERFORMED TO PRODUCE THE FOLI.OUING TABLE OF GEOMETRIC MEANS AND DEVIATIONS, ALL ELREIENTS ARE ICIIORLD WllERlS 
ONE OR HORE OF TIIN UNQIJALIFII!D DATA VALUES I S  L E S S  THAN THE ANALYTICAL L I M I T  O F  DETECTION S P E C I F I E D  ON INPUT OR WIIERE ANY DATA 
vAl .ues  ARE ~ U A L I F L E D  WI'CII TIIE G (GREATER THAN) CODE. DATA VALUES QUALIFIED WITH B OR. A ARE NOT USED IN THE COMPIITATIONS. WHERE 
NONE OF THE DATA VALUES FOR AH ELFNENT ARE QUA1.IFIED THE MEAN AND DEVIATION SHOULD BE THE SAME AS THOSE GIVEN I N  THE PRECEPING 
SECTION. WIiEKE DATA ARE QUALIFIED WITH Tl lE  CODES N, L. OR T ,THE EST!MATES OF GEOMETRIC MEAN AND DEVIATION ARE BASND ON A HRTIIOD 
BY A. J. C0IIF.N FOR TREATING CENSORED DISTRIBUTIONS.  THE APPLICATION O F  T H I S  HETllOD TO GEOCHIMICAL PROBLEMS I S  DESCRZRED I N  
USCS PROFESSIONAL PAPER 574-B. ' . 'T I IE  ESTlElATES ARE UNBIASED I N  A S T R I C T  SENSE ONLY WllERE THFj DATA ARE DERIVED FROM A LOCNOKNAI. 
PARENT POPIILATION, BUT I:XPERIHRN'IS HAVE SHOWN TIIAT LARGE DEPARTURES FROM T H I S  REQUIREMENT HAY NOT CHEAT1.Y 1NVAI.IDATE Tt lE  RESULTS 
ACCEPTANCE AND USE OF THE ESTIMATES, HOWEVER, IS THE R E S P O N S I B I L I T Y  O F  THE INDIVIDUAL. 

ANALYTICAI. 
EI.EI1ENT N L H B T VALUES 

S-FKX 
s-HCX 
S-CAX 
S-TIX 
S-tltl 
S-AC 
S-0  
S-BA 
S-BE 
S-CO 
S-CR 
S-CU 
S-I,A 
S-HO 
S-NO 
S-NI  
S-PR 
S-SC 
S-sR' 
S-v 
S-Y 
S-ZN 
S-ZR 
Ah-AIJ-P . 
INS'C-IIC 
AA-CII-P 
AA-PI)-P 
AA-ZN-P 



A470 CEOCllliEtICAL SUIIEIARY - U S G S STATI'AC (02 /17 /76)  

T1TI.E 
DRAI)P I E1.D CANAL IISGS STREMI SEDIEIKNT ANALYTICAI. DATA , 

DATE 5 /25 /76  

EI.I;S(ENT 
S-PEX 
S-Hf;X 
S-CAX 
S-TI% 
S-HN 
S-A(: 
S-8 
S-HA 
S-DI: 
S-CO 
S-CR 
S-CU 
S-LA 
S-MO 
S-NB 
S-NC 
S-I'D 
S-S(: 
S-SK 
S-v 
S -Y 
S-ZN 
S-ZR 
AA-At!-P 
1 NS'F-IIC 
AA-LU-P 
AA-I'm-P 
AA-ZN-I' 

CEOMETHIC CEOEIETRIC 
MEAN DEVl A'ClON 

5.246471 1.69 
1.635455 1.84 
2.486331 1.68 
0.458976 1.57 

1063.897860 1.51 
0.040680 5.20 
1.662878 4.87 

1481.573070 1.40 
1.014878 1.25 

11.585798 1.75 
57.859969 2.16 , 

30.034673 2.62 
34.315968 2.98 

0.446028 5.15 
9.339702 1.26 

16.061552 2.20 
27.625848 2.04 
16.559588 1.51 

603.391937 1.69 
193.038540 1.47 

22.435115 1.52 
13.010821 4.46 

196.5t19522 2.16 
0.000330 19.03 
0.036659 2.90 

20.658916 2.07 
8.390052 1.80 

42.523870 1.47 

REMARKS 
150 SAMPLES AND 150 ANALYTICAL VALUES. 
150  SAMPLES AND 150 ANALYTICAL VAI.UES. 
150 SAMPLES AND 150 ANALYTICAL VAI.IIES. 
150 SAMPLES AND 150 ANALYTICAI, VALUES. 
150  SAHPLES AND I50  ANALYTICAL VALIIES. 
137 NOT DETECTED, LESS THAN, OR TRACE VALUES. 1 3  REPORTED VALUES. 
127 NOT DETECTED, LESS THAN, OR TRACE VALUES. 2 3  REPORTED VALUES. 
150 SAMPLES AND 150 ANALYTICAL VALUES. 

26 NOT DETECTED, LESS TIIAN, OR TRACE VALUES. 124 REPORTED VALIIES. 
4 NOT DETECTED, L e s s  THAN, OR TRACE VALUES. 146 REPORTED VALUES. 
1 NOT DETECTED, LESS THAN, OR TRACE VALIIES. 149 REPORTED VALUES. 
3 NOT ETECTED, LESS THAN, OR TRACE VAI.UES. 147 REPORTED VAI.IJES. 

32 NOT ! ETECTEI). LESS TIIAN, OR TRACE VALllES. 118 REPORTED VALUES. 
136 ;JOT DETECTED, LESS THAN, OR TRACE VALUES. I 4  REPORTED VALUES. 

45  NOT DETECCED, LESS TIIAN, OR TRACE VALUES. 105 REPORTED VAI.1lP.S. 
7 NOT DETECTED, LESS THAN. OR TRACE VALUES. 143 REPORTED VALIIES. 
2 NOT DETECTED, LESS TIIAN, OK TRACE VALUES. 148 REPORTED VALUES. 
1 NOT DETECTED. LESS TIIAN, OR TRACE VALIIES. '149 REPORTED VAI.UES. 
I NOT DETECTED, LESS THAN, OR TRACE VALVES. 149 REPORTED VAl.1IES. 

150  SAMPLES AND 150 ANALYTICAL VALUES. 
1 NOT DETECTED, LESS TllAN. OR TRACE VALUES. 149 REP0RTP.I) VALUES. 

144 NOT DETECTED. LESS THAN, OR TKACE VALUES. . 6 REPORTED VALUES. 
150 SAMP1,ES A N D  150 ANALYTICAL VALUES. 
137 NOT DETECTED, LESS THAN. OR TRACE VALUES. 13 REPORTED VAi.IlES. 

32 NOT DETECCED, LESS THAN, OR TRACE VALtIES. 97  REPORTED VALUES. 
1 NO'f DETECTED, LESS THAN, OR TRACE VAI.UES. 128 REPORTED VALIIES. 
6 NOT DETECTKU, LESS TIIAN, OR'TRACE VALUES. 123 REPORTED VALUES. 

150  SAMPLES AIID 129 ANALYTICAL VALUES. 



3 0 
TABLE 4. GEOCHVAICAI. SUMARY - USCS ROCK SAE1PI.E DATA. 

a TIT1.E 
RRADFIELaI) CANAL USCS ROCK GEmHFA ANALYTICAL DATA 

b 1'IIE COEIPUTATIONS TO FOLLOW ARE INTENDED TO SUEUIARIZE CEOCHEMLCAL GATA ENTERED ON USGS STANIIARD 10 VARIABLE ( C  FORMAT), 
DATA CARDS OR ON A USGS STATPAC TAPE. TIIE FOLLOWING ALPHA CODES ARE USED WITH THE DATA AS DESCRIBEI) I N  USCS PH'ZRAM 

. DOCLRIENTATION D 0 0 9 2 -  N - NOT DETECTED, L - L E S S  THAN, C - GREATER TIIAN, T - TRACE, H - IIJTERFERENCE, AND B - B I A K  OR 
1 NO DATA. THE HISTOGRAMS AND S T A T I S T I C S  ARE DERIVED ON TLlE ASSUMPTION THAT THE DATA ARE MORE PROPERLY TREATED ON A 

LI~CARITHPIIC. RATHER T l U N  AN ARITHMETIC BASIS .  

SPEC. CADMILRI CONTAINS NO VALID DATA POINTS. THEREFORE T H I S  VARIABLE WILL B E  SKIPPED. 

THE PIAX AND MIN 0 . 1 0 0 0 0 M O 2  FOR SPEC. T I N  ARE THE SAME. THEREFORE T H I S  VARIABLE WILL. BE SK1OPF;O. 

TllE MAX AND MIN 0 . 5 0 0 0 1 E i . 0 3  FOR SPEC. TUNGSTEN ARE Tl lE  SAME. THEHEFORE T H I S  VARIABLE WILL B E  SKIPPED. 

T11& FKE(1UENCY DISTHIRUTIONS AND HLSTOCRAMS ON THE POLI.OWIN(; PACES ARE ON L O C A R I T M I C  SCALES,AND EMPLOY Tl lE  SAME CLASS INTERVALS 
AS USEI) I N  REPORTING 6-STEP SFJIIQUANTITATIVE SPBCTROCRAPHIC ANALYSES. IMPORTANT NOTE- THE S T A T I S T I C S  GIVEN BELOW Tl lE  HISTOCRAMS 
ARE DERIVED ONLY FROM DATA VALUES WITHIN THE RANGES OF ANALYTICAL'DETERHINATION, AND ARE, THEREFORE. BIASED I F  DATA VAI.UBS 
Ql lALIFIED WITH N, L ,  C ,  T, OR H CODES ARE PRESENT. S E E  IATER SECTION O F  OUTPUT FOR S T A T I S T I C A L  ESTIMATES THAT ARE UNILASED I N  
TIIIS RECARD. THE GEOMETRIC MEAN. IS AN ESTIMATE OF 'CENTRAL TENDENCY,' OH OP A CHARACTERISTIC VALUE, OF A FREQUENCY DISTRIRUTLON 
TIIAT IS APPROXIliATECV SYMMETRICAL ON A 1.OC SCALP., AND IS THEREFORE USEFUL FOR C H A U C T E R I Z I N C  MANY GEOCHEMICAL DISTRIBUTIONS. 
T l t e  (:EOEIETRIC MEAN IS NOT AN ESTIHATB OF CEOCHPHICAL ABUNDA~ICE AND .IS OF NO VALUE I N  ESTIMATING RESERVES OR TOTAL AMOUNTS OF 
EI.EMENTS PRESENT. S E E  USCS PROFESSIONAL PAPER 5 7 4 - 0  FOR FURTHER DISCUSSIOH. S E E  USGS BULLETIN l l 4 7 E ,  PACE 23, FOR EXPLANATION 
OF CEOIIRTRIC DEVIATION. 

THE CLIMULATIVE FREQUENCY PERCENTS GIVEN BELOU SHOULD BE PLOTTEU AGAINST TllE ' L M E R '  L I H I T S  T O  G I V E  THE LEPEI.TIER-TYPE 
CUMULATIVE CURVE. 



,'. 1 
DATE 5/25/76 A470 CEOCIIUILCAL SUtOlARY - U S C S STATPAC (02/17/76) 

TITLE 
BHAI)YIELD CANAL USCS KOCK CEOCHEM ANALYTLCAL DATA 

LIMITS 
LOUEK - UPPER 

3 .81~02 - 5.6~-02 
5.6E-02 - 8.3B-02 
8.3E-02. - 1.2E-01 
1.2E-01 - 1.8E-01 
1.8E-01 - 2.6E-01 
2.6~-01 - 3.8~-01 
3.8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.3E-01 - 1.2E+00 
1.2Et00 - 1.8Et00 
1.8E+00 - 2.6E+00 
2.6Et00 - 3.8Et00 
3.8E+00 - 5.6Et00 
5.6Et00 - 8.3E-t-00 
8.3BtOO - 1.21itO1 
1.2E-t01- i.RE+Ol 
1.8E+OI - 2.6EtiIL 

FHEQ FREQ PERCENT 
CUM FHEQ 

0 0 0.00 
0 0 0.00 
1 I 0.30 
1 2  0.30 
1 3  0.30 
1 4  0.30 
6 10 1.83 

13 23 3.96 
10 33 3.05 
49 82 14.94 
46 128 14.02 
72 200 21.95 
40 240 12.20 
39 279 11.89 
25 304 7.62 
13 317 3.96 

4 321 1.22 

I'EHCENT 
FREQ CUM 

99.39 
99.39 
99.39 
99.09 
98.78 
98.48 
98.17 
96.34 
92.38 
89.33 
74.39 
60.37 
38.41 
26.22 
14.33 
6.71 
2.74 

IIIS'COCRAII FOR COLUtIN 1 (S-PBX ) 

5.OE-01 XX. 
' 7.OE-01 XXXX 

1.OEt00 XXX 
1.5Et00 XXXXXXXXXXXXXW 
2.0E+00 XXXXXXXXXXXXXX 
3.OEt00 XXXXXXXXXXXXXXXXXXXXXX 
5.OB+00 XXXXXXXXXXXX 
7.OE+00 XXXXXXXXXXXX . 
l.OE+O 1 XXXXXXXX . 
1.5Iit01 XXXX 
2.0E+Ol X 

ANALYTICAL 
N L H B T C VALllES , 
1 - 0 0 0 0 5 32 1 

0.61 D.00 OeOO 1..52 

NAXlMUM = 2.00010EtOI 8 
MINIE.II&I 1 cOOOOOE-O1 
CEOMKTHIC HEAN = 3.07006~?+00 
CEB1k:TKIC DEVIATION 2.401980+00 



A470 CEIXIIEMZCAI. SUHtURY - U S C S STATPAC (02117176) 

T1TI.E 
RHADF IELn CANAL IlSCS ROCK GEOCHFJ4 ANALYTICAL DATA 

FREQUENCY TABLE FOR COLLPtN 2 (S-EIGX ) 

L IM I'CS 
LOWER'- UPPER 

1.8E-02 - 2.6E-02 
2.6E-02 - 3.81:-02 
3.8E-02 - 5.6E-02 
5.6E-02 - 8.3E-02 
R.3E-02 - 1.ZE:Ol 
1.26-01 - 1.8E-01 
1.81!-01 - 2.6E-01 
2.6E-01 - 3.8E-01 
3.8E-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8 . 3 ~ - 0 1 -  1 . 2 ~ t o o  
l.ZC+OO - 1.8E+OO 
1 . 8 E t 0 0 -  2.6Et00 
2.6EtOO- 3.8E+OO 
3.8E+00 - 5.6Et00 
5.6Et00 - 8.3Et00 
8.3E+OO - 1.2E+01 

FREQ FHEQ 
CUM 

2 2 
4 . 6  
2 8 
4 12 
4 I6 

28 44 
15 59 

. I 4  73 
20 93  
55 ,148 
39 187 
47 234 
36 270 
38 308 
12 320 

3 323 
1 324 

PERCENT 
FItEQ 
0.61 
1.22 
0.61 
1.22 
1.22 
8.54 
4.57 
4.27 
6.10 

16.77 
11.89 
l 4 . 33  
10.98 
11.59 
3.66 
0.91 
0.30 

PERCENT 
FREQ CUM 

98.78' 
98.17 
96.95 
96.34 
95.12 
93.90 . . 
85.37 
80.79 
76.52 
70.43 
53.66 
41.77 
27.44 
16.66 

4.88 
1.22 
0.3Q 

HISTOGRAM FOR COLIPIN 2 (S-MGX ) 

2.OE-02 X 
3.OE-02 X 
5.0s-02 X 
7.OE-02 X 
l.QE-01 X 
1.5E-01 XXXXXXXXX 
2.OE-01 XXXXX 
3.OE-01 XXXX 
5.OE-01 XXXXXX .. 7.OE-01 XXXXXXXXXXXXXXXXX 
l.OE+OO XXXXXXXXXXXX 
1.5E+OO XXXXXXXXXXXXXX 
2.OEt00 XXXXXXXXXXX 
3.OEtOO XXXXXXXXXXXX 
5.OE.tO0 XXXX 
7.OEk00 X 
I. OE+O 1 

ANALYTICAL 
N L H B T C. VALUES ' 

0 4 0 . 0  0 0 3 24 
0.00 1.22 . 0.00 0.00 

M.4XIMIIFl - 1.000DOE+01 
HlNlMlIFI 2.00000C-02 
GEOMETRIC M A N  - 8.256/tGE-O1 
C r f v f r T R r r  nrvr A T ~ ~ M  - 1 1 7 7 - 1 7 ~ 1 n n  



0 

w o ?  
0 

d x j i  
X X X  
X X X  

x x 
X X X  
x x x  



A470 CKOCIIO4ZCAI. SUIlHARY - U S C S STATPAC (02117176) 

T ITLE 
BRAnF1EI.D CANAI. USGS ROCK GEOCHEEI AtIAI.YTICAL DATA 

FREQUENCY TARLE FOR COLUkIN 4 (S-TI% 

1.IFlITS 
LOWER - UPPER 

I .RE-03 - 2.68-03 
2.6E-03 - 3.8L-03 
3.8E-03 - 5.6E-03 
5.6E-03 - 8.36-03 . 
8.3E-03 - 1.2E-02 
1.2E-02 - 1.8E-02 
1.AE-02 - 2.6E-02 
2.61.:-02 - 3.8B-02 
3.8E-02 - 5.6E-02 
5.6E-02 - 8.3E-02 
8.3E-02 - 1.28-01 
1.2E-01 - 1.8E-01 
1.81-01 - 2.6E-01 
2.6E-01 - 3.8E-01 
).RE-01 - 5.6E-01 
5.6E-01 - 8.3E-01 
8.31;-01- 1.2E+00 

FR'Q FREQ 
CUM 

0 '  0 
0 0 
1 1  
0 1 
0 1 
5 6 
2 8 
9 17 
3 20 
6 26 

12 38 
49 82 
51 138 
75 213 
64 277 
33 310 
14 324 

PERCENT 
FREQ 

0.00 
0.00 
0.30 
0.00 
0.00 
1.52 
0.61 
2.74 
0.91 
1.83 
3.66 

14.94 
15.55 
22.87 
19.51 
10.06 
4.27 

PERCENT 
FREQ CW 

99.39 
99.39 . 
99.39 
99.09 
99.09 
99.09 
97.56 
96.95 
94.21 
93.29 
91.46 
87.80 
72.87 
57.32 
34.45 
14.94 
4.88 

IlIS'tOCRAM POK COLUMN 4 (S-TI% ) 

1.5E-02 XX 
2.OE-02 X 
3.OE-02 XXX 
5.OE-02 X 
7.OE-02 XX 
1.OE-01 XXXX 
-1.5E-01 XXXXXXXXxXXXXXX 
2.OE-01 XXXXXXXXXXXXXXXX 
3.OE-01 XXXXXXXXXXXXXXXXXXXXXXX 
5.OE-01 XXXXXXXXXXXXXXXXXXXX 

-7.OE-01 XXXXXXXXXX 
t.OE+OO XXXX 

ANALYTICAL 
N L H R T C VALUES 
0 2 0 0 0 2 324 

0.00 0.61 0.00 0.61 

MAXIMUM = 1.00000E+00 
bIINIHUtt 5.0000013-03 ' 

CEt!+lE'CRIC MEAN - 2.57388E-01 , 

CEOMETHIC 1)EVIATIOtl 2.39273Et00 

DATE 5/25/76 



A470 ClSOCllEllICAL SI,IElARY - U S C S STATPAC (02 /17 /76 )  

TI'T1.E 
DRA0FIEI.D CANAL USCS ROCK CEOCllEN ANALYTICAL DATA 

FKI:(IUENCY TARLE FOK COLUMN 5 (S-I.1N ) 

L IMITS 
LOWER - UPPER 

8.3E+00 - 1.2E+01 
1.2ECOI - 1.8EtOl 
1.8E+OI - 2.6EI-01 
2.6EI-01 - 3.8E+Ol 
3.8E+01 - 5.6E+01 
5 . 6 ~ ~ 0 1 -  8 . 3 ~ + 0 1  
R.3E.tOl - 1.2E+02 
1.2a+02 - 1 .8~ i -02  
1.8E+02 - 2.6E+02 
2.6E+02 - 3.8E+02 
3.86+02 - 5.6E+02 
5.6Et02 - 8.3Ek02 
8.3E+02 - 1.2E+03 
1.2Kt03 - 1.8E+03 
1.8E+03 - 2.6Ei.03 
2.6E+03 - 3.80+03 
3.8Ek03 - 5.6E+03 

FREQ PREQ 
CUM 

1 1 
0 I 
0 I 
0 I 
2 3 
0 3 
3 6 

12 18 
18 36 
55  9 1  
43 134 
9 0  224 
54 278 
3 3  311 
1 1  322 

4 326 
2 328 

HTS'TOGKAM FOR COLUMN 5 (S-MN ) 

PERCENT 
FLlEQ 

0.30 
0.00 
0.00 
0.00 
0.61 
0.00 
0.91 
3.66 
5.49 

16.77 
13.11 
27.44 
16.46 
10.06 

3.35 
1.22 
0.61 

5.OEtOl X 
7.OEMI 
l.OEk02 X 
1.5EtO2 XXXX 
2.OE+02 XXXXX 
3.OE+02 XXXXXXXXXXXXXXXXX 
5.OE+02 XXXXXXXXXXXXX 
7.OE+02 XXXXXXXXXXXXXXXXXXXXXXXXXXX 
I.OE+03 XXXXXXXXXXXXXXXX 
1.5E+03 XXXXXXXXXX 
2.OE+03 XXX 
3.0E+03 X 
5.02k03 X 

PERCENT 
FREQ CUM 

100.00 
99.70 
99.70 
99.70 
99.70 
99.09 
99.09 
98.17 
94.51 
89.02 
72.26 
59.15 
31.71 
15.24 

5.18 
1.83 
0.61 

DATE 5 /25 /76  

ttAXIMIIM = 5.000 10E+03 
EITNIMUM - l.O0000E+01 
GEOMETRIC MEAN - 5.97830E+02 
GEOMETHIC DEVIATION - 2.1457813t00 

47 



- - 0 0 0 0 0 0 - ' - ' - - - N N N N  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I I + ? + + + + + * + + + + * + + +  

E I L ~ , Y W C C Y ~ I Y ~ ~ ~ W O W W W  
r f t ' ! N Q s O Q 9 0 N O O Q * O N Q a W  

k.................. 
u m m - - ~ m m w - - c v m m a - - ~ m  

z 

-5 X X  
0 K X X X  X X X  

- - 0 0 0 0 0 0 - - - - - - N N N N  
az O O O O O O O C O O O O C O O O O O  l I + + + + + & A + + + + + + + + +  2 c c y w - y c  W c W c W y W w W  Oyyyyyy3'4~yyyyy~y r .  < m f . - - N m m f . - - N n m h - - N C  
k 

Z 

r;: 
h 

0 CT; 
0 a 

QI T N 
N 
occ' 
0, 

N - U  
o o s  n 
- 1 .  
C C O Z  
C C  ; 
C C  r 
C O  6 C 

8CozS . .<> 
n m  5 c 

L = 



TITLE 
BRADFIELD CANAL IlSCS HOCK CEMIIEH ANALYTICAL DATA 

FREqUENCY TADLE FOR CO1,IIMN 7 (S-AS ) 

LIMITS 
.LOWER - UPPEK 

1.8E+02 - 2.6E+02 
2.6E+02 - 3.8E+02 
3.8E+02 - 5.6E+02 
5.6E+02 - 8.3E+02 
8.3Et02 - 1.26+03 
1.2E+03 - 1.8B+03 
1.81:+03 - 2.6E+03 
2.6E+03 - 3.8E+03 
3.8E+03 - 5.6E+03 
5.6E+03- 8.3Ei-03 
8.38+03 - 1.2Et04 

FREQ FREQ 
CUM 
0 
0 
0 
1 
1 
2 
2 
2 
2 
2 
3 

IIISTOCRAM FOR COI.UMN 7 (S-AS ) 

bIAXIHUM - 1.00001E+04 
MINIMID1 - 7.00010E+02 
CEOMETRlC MEAN - 2.18983E+03 
CEOItErHlC DEVIATION 3.93296E+00 

PERCEtlT 
FREQ 
0.00 
0.00 
0.00 
0.30 
0.00 
0.30 
0.00 
0.00 
0.00 
0.00 
0.30 

PERCENT 
FREQ CUM 

0.91 
0.91 
0.91 
0.91 
0.61 
0.61 
0.30 
0.30 , 

0.30 
0.30 
0.30 

ANALYTLCAI, 
T G VALUES 
0 0 3 

0.00 0.00 

DATE 5/25/76 



- 4 4 - 
0 0 0 0 + + + +  u m w w  
N W . D G ,  

P.... X 
w - - ~ n  J 
a 

rJ2 a 
0 
0 

tl= s 
2 1 1 1 1 1  
C a o - - -  2 

w O O O O  5 g,$$$&$ 
J m N m e  . . . .  

G, - 4.N 
V: 

2 



x . 3  
X X X X  
- . - - - . - -h lC . l  
C O O O O O O O  + + , + + + + + +  
Y U ~ ~ Y W W Y  
O r n O O O O O r n  . . . . . . . .  
4 - N O L n I . 4 4  



A470 CEDCIIFHICAI. SUEII4ARY - 'U S C S STATPAC (02/1?/76) 

TITLE 
BRADFIELD CANAL USCS HOCK CEOCIIFM ANALYTICAL DATA 

FRKQUKNCY TABLE FOR COL.UblN 10 (S-BA 1 

LIMITS 
LOWEH - UPPER 

l.RE+Ol - 2.6E+OI 
~ . ~ E + o I  - 3.8e+o1 
3.8EtOl- 5.6E+Ol 
~ . ~ E + o I  - ~ . ~ E + o I  
8.3C+01 - 1.2M02 
1.2Et02 - 1.8E+02 
1.8E+O2 - 2.6E+02 
2.6E+02 - 3.8E+02 
3.8Et02 - 5.6E+02 
5.6E+02 - 8.3E+02 
8.3E-k02- 1.2K+03 
1.2E+03 - 1.8E+03 
1.8E+03 - 2.6E+03 
2.6Et03 - 3.8E+03 
3.8E+03 - 5.6Et03 

FREg PERCENT 
CUH FREQ 
2 0.61 
6 1.22 
8 0.61 
12 1.22 
12 0.00 
2 1 2.74 
30 2.74 
38 2.44 
48 3.05 
8 1 10.06 
122 12.50 
237 35.06 
277 12.20 
309 9.76 
318 2.74 

I I I S T O G R A M  FOR COLUHN 10 (S-BA ) 

PERCENT 
FHEg CWt 

99.09 
98.48 
97.26 
96.65 
95.43 
95.43 
92.68 
89.94 
87.50 
84.45 
74.39 
61.89 
26.83 
14.63 
4.88 

2.OE+Ol X 
3.OE+OI X 
5.OE+OI X 
7.OEtOI X 
1 ,OEt02 
1.SEt02 XXX 
2,OE+02 XXX 
3.OE+02 XX 
5.OE+02 XXX 
7.OE+02 XXXXXXXXXX 
I.OE+03 XXXXXXXXXXXXX 

-- 1,5E+O3 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXUXXX 
2.OE+03 XXXXXXXXXXXX 
3.OE+03 XXXXXXXXXX 
5.OE+O3 XXX 



A 4 7 0  CEOCtIEMI(:AL SIRIkIAHY - U S G S STATPAC ( 0 2 / 1 7 / 7 6 )  

T1TI.E 
BRADFIE1.D CANAI. USGS HOCK GEOCI(EEI ANALYTICAI. DATA 

FRE1)UENCY TABLE FOR COLUEIN . 1 1  (S-BE ) 

I.TM1'TS FREQ FREQ PERCENT PERCENT 
LOUER - UPPER CUM FREQ FREQ CUM 

8 . 3 E - 0 1 -  1 . 2 E + 0 0  1 3 4  1 3 4  4 0 . 8 5  63.11 
l.ZE+OO - 1 . 8 E t 0 0  55 1 8 9  1 6 . 7 7  2 2 . 2 6  
1 . 8 E + 0 0  - 2 . 6 E t 0 0  1 4  2 0 3  1 . 2 7  5 . 4 9  
2 .6E+00  - 3 . 8 E + 0 0  . 4 2 0 7  1 . 2 2  1 . 2 2  

HIS'COGKAM FOR COLUM1l I 1  (S-BE ) 

I.OE+OO XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX . 
L.SE+OO XXXXXXXXXXXXXXXXX 
2 . O E t 0 0  XXXX 
3 . O E t 0 0  X 

MAXIMUEl - 3 . 0 0 0 0 0 E + 0 0  - 

EIINIMU).I - 1 . 0 0 0 0 0 C  1-00 
GEOMETRIC MEAN - 1 . 1 9 2 2 5 E + 0 0  
GEOMETRIC DEVIATION = 1 . 3 0 0 1 9 E + 0 0  

ANALXT I C A L  
B T G VALUES 
0 0 0 2 0 7  

0.00 0.00 

DATE 5 / 2 5 / 7 6  



TITLE 
BRADFIELD CANAI. USCS HOCK CdOCHEM ANALYTICAL DATA 

FREQUENCY TABLE F~)R COLUMN 12 (S-01 ) 

LIMITS 
LOWER - UPPER 

8.3E+00 - 1.2E+01 
1.2E+OI- 1.8E+Ol 
1.8E+01 - 2.6d+Ol 
2.60+01 - 3.8E+01 
3.8E+OL - 5.6E+01 
5.6E+01 - 8.3LtOI 

PREQ FKRQ 
CUT( 

2 2 
2 4 
1 5  
0 5 
0 5 '  
1 6  

PERCENT 
PREY 
0.61 
0.61 
0.30 
0.00 
0.00 
0.30 

PERCENT 
FREQ  CUE^ 

1.83 
1.22 
0.61 
0.30 
0.30 . 
0.30 

IIISTOCRAM FOR COLIMN 12 (S-01 ) 

ANALYTICA!. 
N L H .  B T G VAtUES 

319 3 0 0 * 0 0 6 
97.26 0.91 0.00 0100 

ElAX IMlZl 7.00010E+OL 
MINIHUFl - 1.00000E+01 
CEOMETRLC MEAN - 1.77719eto1 
GEOMETRIC UEVIATION - 2.06016Eb00 

DATE 5/25/76 



A470 CEOCIlFJtICAL 'SUEIEfARY - II S G S STATPAC (02/17/76) 

TITLE 
BHADF1EI.D CANAL USCS ROCK CEOCHEEl AN\I.YTICAI, nATA 

FHI?I)III:NCY TAR1.P. FOR COLlrMN 14 (S-CO ) 

LIMITS 
LOWER - UPPER 

3.8E+00 - 5.6Et00 
5.6EI-00 - 8.3E-t-00 
8.38t00- 1.2EtOI 
1.21!+01 - 1.8E+Ol 
1.8Et01 - 2.6E+OI 
2.6~to1- 3.8etol 
3.8EtOI - 5.6Et01 
5.6E+Ol - 8.3E+OI 
8.3E+01 - 1.2E+02 
1.2E+02- 1.8Et02 
1.8B+02 - 2.6E+02 
2.6Bt02 - 3.8Et02 
3.8E+02 - 5.6E+02 
5.6EI-02- 8.3E+02 
8.3E+02 - 1.2Et03 

FHEQ FREQ PERCENT 
Cis1 FREQ 

30 30 9.15' 
37 67 11.28 
23 96 8.84 
35 131 10.67 
17 148 5.18 
27 175 8.23 
3 178 0.91 
1 179 0.30 
2 181 0.61 
0 181 0.00 
0 181 0.00 
0 181 0.00 
0 181 0.00 
o 181 o.no 
1 182 0.30 

PERCENT 
FREQ CllM 

55.49 
46.34 
35.06 
26.22 
15.55 
10.37 
2.13 
1.22 
0.91 . 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

tI1STOCRAM FOR COLalN 14 (S-CO ) 

5.OEtOO XXXXXXXXX 
7.OEt00 XXXXXXXXXXX 
I.OEt01 XXXXXXXXX 
1.5E+01 xxxxxxxxxxx 
2.08+01 XXXXX 
3.OEk01 XXXXXXXX 
5.OE+01 X 
l.OE+O 1 
I.OE+02 X 
1.5EtO2 
2.0E+02 , 

3. np.+02 
5.08+02 
7.OEt02 

" 1.00 to3 

ANALYTICAL 
N L I1 D T G VALUES 

119 2 7 0 0 0 0 182 
36.28 8. 23 0.00 0.00 

M~'.IIMIIM 1.00001E+03 
MINIMUM - 5.00000t:+00 
CI*:OMETHKC MEAN = 1.22972E+Ol 
CEOMK~RIC DEVIATION = 2.11239~.e00 



AS70 ~EOCIIEMICAI. SIRIFIARY - U S 1; S STATPAC (02/17/16) 

TI'C1.E 
0RADFIEl.n CANAL USGS ROCK GEOCllEM ANAI.YTICAL DATA 

FREQUENCY TABLE FOR COLUMN 15 (S-CR ) 

LIMITS 
L~UIKR - UVPER 

8.3C+OO - 1.2WOl 
1.21.:+01 - 1.8E+Ol 
1.8l?+01 - 2.6E+Ol 
2.hE+OI - 3.8E+Ol 
3.8e+o1 - 5.6c+o1 
5.6E+Ol - 8.3E+OI 
8.3E+Ol - 1.2E+02 
1.2e+02 - I.~E+OZ 
1.8E+02 - 2.6M02 
2.6EtOI - 3.8E+02 
3.8l?+02 - 5.68+02 
5.61!+02 - 8.38+02 
8.3E+02 - 1.2E+03 
1.2Et03 - , 1.8E.I-03 

PREQ FREQ PERCENT 
CUM FTEQ 

28 28 8.54 
42 70 12.80 
15 85 4.57 
29 114 8.84 
16 130 4.88 
22 152 6.71 
10 162 3.05 
6 168 1.83 
3 171 0.91 
3 174 0.91 
0 174 0.00 
2 176 0.61 
1 177 0.30 
I 178 0.30 

HISTOCRA!I FOR COLIRIN 15 (S-CR ) 

I.OE+Ol XXXXXXXXX ' 

1.511+01 XXXXXXXXXXXXX 
2.OE+01 XXXXX 
3.OE+OI XXXXXXXXX 
5.OE+OI XXXXX 
7.0E+01 XXXXXXX 
l.OE+02 XXX 
1.5E+02 XX 
2.OE+02 X 
3.OE+02 X 
5 .OE+02 
7.OE+02 X 
1.01;+03 

-* 1.5E+03 

PERCENT 
FREQ CUM 

55.18 
46.65 
33.86 
29.27 
20.43 
15.55 
8.84 . 
5.79 
3.96 
3.05 
2.13 
2.13 
1.52 
1.22 

HAXIMIR1 1.50010E+03 
t4IN [HUM - 5.00000E+00 
GEOMETRIC MEAN - 3.06432E+OI 
CEOFIETKIC DEVIATlON - 2.78661E+00 

DATE 5/25/76 



'4 
I I 

a 
,1470 GI:OCIIEElICAI, SUElElARY - U S f; S S'CATPAC (02, 17/76) 

4 

FREQUENCY TARLE FOK COLUMN 16 (S-ClI 

LIEII'TS 
LOWER - uPeeR 

3.8E+00 - 5.6E+00 
5.6E+00 - 8.3Ei I 0  
8.3E+00 - 1.2E+Ol 
I.?EtOI - 1.8Et01 
1.8E+01 - 2.6E+Ol 
2.6E+01 - 3.8Et01 
3.8E+OI - 5.6Et01 
5.6E+Ol - 8.3EtOI 
8.3E+OI - 1.28t02 
1.2E+02 - 1.8Et02 
L.8E+02 - 2.68+02 
2.6~+02 - 3.8~+n2 
3.8~+02 - 5.6~+02 
5.6E+02 - 8.31402 
8.3E+02 - 1.2E+03 
1.2E+03 - 1.8E+03 
1.8E+03 - 2.6Et03 
2.68+03 - 3.8E+03 

PREQ 
CVEl 
16 
3 2 
4 9 
84 

115 
174 
202 
218 
2 28 
2 35 
265 
249 
251 
254 

$ : 
257 
258 

HIS'POCRAtI FOR COI.IIMN 16 (S-CU ) 

5.OE+00 XXXXX 
7.OE+OO XXXXX 
1 . OE+O 1 XXXXX 
I. SE+O 1 XXXXXXXXXYX 
2.OE+01 XXXXXXXXX 

' 3.0E+01 XXXXXXXXXXXXXXXXXX 
5.OE+O I XXXXXXXXX 
7.OE+O I XXLYX 
I .OEk02 XXX 
1.5E+02 XX 
2.0Et02 XXX 
3.0E+02 X 
5.OE+02 X -- 7.0E+02 X 

1.0E+03 
1.5E+03 
2.OE+03 
3.8El.83 

EUXIMUM - 3.00010E+03 0 
I.IINIMUI~ - 5. oonon1ioo 
CBOElETRIC MEAN - 3.01740Et01 
CIIOMRTHLC I)EVlATION - 3.20123E+00 

1 

PERCENT 
FKEQ 

4.88 
4.88 
5.18 

10.67 
9.45 

17.99 
8.54 
4.88 
3.05 
2.13 
3.05 
1.22 
0.61 
0.91 
0.30 
0.30 
0.30 
0.30 

PERCENT 
PHEQ CUE1 

78.66 
73.78 
68.90 
63.72 
53.05 
43.60 
25.61 
17.07 
12.20 ' 

9.15 
7.01 
3.96 
2.74 
2.13 
1.22 
0.91 
0.61 
0.30 

ANALYTICAL 
T G VALUES 
0 0 '258 

0.00 0.00 

DATE 5/25/76 
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TIllrt: 
B P b D F I U l , n  C A l r h l ~  USGS ROCK GEO('HEH A P A l r Y T I C 4 I t  DATA 

I IIIITS - FI4C:O FHEO PERCENT 
1,Onk P - IlOPEH Cut (  P H E Q  

e . 3 ~ ~ 0 3  I , Z E + O ~  n o O,OO 
1,2E+Ol- l,BU+01 0 0 0.00 
l,RE+Ol - 7,6E+01 4 4 1.22 
2,bE+Ol - 3,RE*0( 10 14 3.05 
3,hE+01 - 5,6E+01 23 37 7,Ol 
5,6E+01 - 9.3UtOl 94 131 28,66 
R,3E+Ol = 1,2E+O2 50 1Pl 85.24 
1,2t,+O2 - 1,BE+02 5 0  139 17.68 
1,8E&02 * 2,6E+O2 il 2P3 11041 
2.bEb02- 3,uE+02 2R 311 u.54 
3,RE+07 - 5,6E+O2 4 3 t S  1.22 
5,6E+02 - Q,3Et02 1 316 0 30 
Re3E+o2 - 1,2E+03 1 31R 0.61 

HISTO(:RAH pnlc COL~IHN 30 (6-ZR ) 

I . C t + O l  X 
J.OE+Ol X X X  
S.OE+O~ x x r x x x x  
7.0t+01 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  
l.@t+02 x x x x x x x x x x x x x x x  
ie5E+02 X X X X X X X X X X X X X X X X X X  
2.OEt02 X X X X X X X X X X X X X  
3.0U+02 X X X X X X X X X  
S.OEtO2 X  
7 ,OE+02 
1,0K+03 X 

ANALYTICAL 
t4 L iI B T G V A L U t S  
o i n  o o o o 3 18 

o,no 3.05 0.00 0.00 
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A 4 1 0  CEOCIIEIIICAI. SUEltlARY - U S G S STATPAC ( 0 2 / 1 7 / 7 ' )  DATE 5 / 2 5 / 7 6  

T I T L E  
BRADF1EI.D CANAL llSGS ROCK CEWIIEM ANALYTICAI. DATA 

I t l  THE CI)EIPUTATIO~IS PEKFOHNED TO PRODUCE THE FOLLOWIN(; TABLE OF GEOMETRIC WEANS AND DEVIATIONS. ALI. E L M R N T S  ARE IGNORED WllERE 
ONE OR ElORE OF THE UNQUALII'IED DATA VALUES I S  L E S S  T U N  THE ANALYTICAI, L Z H I T  OP DETECTION S P E C I F I E D  ON INPl lT  OR WllEKE ANY DATA 
VALUI:S ARE QUAI.JFIED WITH 'CUE G (GREATER THAN) CODE. IMTA VALUES QUALIFIED WITH B OR I1 AKE NOT USED I N  THE COMPUTATIONS. WIIERI! 
NONE OF TII'E DATA VALUES FOR AN ELEMENT ARE QUALIFIED TIIE HEAN AND DEVIATION SHOULD BE THE SAME AS THOSE GIVEN I N  Tt lE  P R E C t d I N G  
SECTIOII. WllERE DATA ARE QUALIFIED WITll  T l lE  C0I)ES N, L, OR T , I H E  E S T I I A T R S  O F  GEO.LETRIC MEAN AND DEVIATION ARE BASED ON A METIIOD 
ti'l A.  .I. COltEN FOR TREATING CENSORED DISTRIBUTIONS.  T t lE  APPLICATION O F  T H I S  HETIIOD TO GEOCHFAICAL PROBLEMS I S  DESCKIBED I N  
USCS PROFESSIONAL PAPER 5 7 4 - 8 .  TllE ESTIMATES ARE UNBIASED I N  A S T R I C T  SENSE ONLY UllEKE THE DATA ARE DERIVED FROM A LOGNORMAL 
PAREHI' POPULATION, BllT EXPEHIHENTS IIAVP. SHOWN TlIAT LARGE DICPARTURES FROM T H I S  REQUIREMENT MAY NOT GREATLY 1NVAI.IUATE THC RESULTS 
ACCEPTANCE AND USE O F  THE ESTIMATES. HOWEVER, I S  TflE KESI'ONSLBILITY OF THE INDLVIUUAL. 

' ANALYTICAL 
EI.EHENT N L H B T C VALUES 

S-FEX 
. S-t1CX 

S-CAX 
S - T I %  
S-HN 
S-AG 
S-AS 
S-AU 
S-B 
S-BA 
s-oe 
S-n I 
S - c o  
S-CK 
S-CU 
S-1.A 
S-NO 
S-NB 
S-EII 
SJI'B 
S-SR 
s - S C  .. 
S-SR 
S -v 
S-Y 
S-ZN 
S-2K ~ AA-All-P 
I NS'C-HG 
AA-CU-P 
M - P B - P  
AA-7.N-P 



T1TI.E 
BKADFIEI.1) CANAL llSCS HOCK CI:OCIIIP1 ANALYTICAL DATA 

EI.Et1EN'C 
S-FEZ 
s-ncr 
S-CAX 
S-T I% 
S-t1N 
S-AC. 
S-AS 
S-All 
S-8 
S-HA 
S-BE 
S-U I 
S-co 
s-CR 

. S-CU 
S-LA 
S-)lo 
S-NB 
S-NI  
S-PO 
S-SB 
S-SC 
S-SH 
S-v 
S-Y 
S-LN 
S-2R 
AA-AU-P 
INST-HG 
AA-CU-P 
AA-PB-P 
AA-ZN-P 

CEOElETHIC CEOME'SKIC 
MEAN DEVIATION RPIAKKS 

* & A * * * * *  A & * * * *  5 GREATER THAN VAI.UES. NO COMPUTATIONS. 
0.784749 3.44 4 NOT DETECTED. LESS TIIAN, OR TRACE VALUES. 324 REPORTED VALUES. 
1.575402 2.68 3 NOT DETECTED, LESS TIIAN, OR TRACE VALIIES. 325  REPORTED VALUES. 

* * * * A * * *  ****** 2 GREATER THAN VALUES. NO COMI~UTATIONS. 
597.830246 2.15 328  SAMPLES AND 328 ANALYTICAL VALUES. 

3.651750 8.30 2 9 8  NOT DETECTED, LESS THAN, OR TRACE VALUES. 3 0  REPORTED VALUES. 
0.000010 ***** 325  llOT DETECTOI), LESS THAN, OR'TKACE VAI.UES. 3 HEPORTED VALUES. 
0.007979 15.99 326  NOT DETECTED, LESS TIIAN, OR TRACE VALUES. 2 REPORTED VA1.UF.S. 
0.489724 7.91 3 0 0  NOT DETECTED, 1.ESS THAN, OR TRACE VALUES. 28  REPORTED VALUES. ******** * * A * * *  7 CHEATER TtlAN VALUES. NO COMPUTATIONS. 

0.941863 1.48 1 2 1  NOT DETECTEU, LESS TIIAN, OR TRACE VALUES. 207  REPORTED VALUES. 
17.796185 2,06 3 2 2  NOT DETECTED, LESS THAN, OR T U C B  VALUES, 6 REPORTED VALUES. 

4.794169 3.62 1 4 6  NOT DETECTED, LESS THAN, OR TRACE VALUES. 182  REPORTED VALUES. 
*****hi,* * * * A * *  3 VALUES LESS TIIAN SPECIFIED L I M I T  OF DETECTION. NO COMPUTATIONS. 

16.120089 5.12 7 0  NOT DETECTED, LESS TIUN, OR TRACE VALUES. 258  REPORTED VALUES. 
17.555150 2.32 1 5 8  NOT DETECTED, LESS TtIAN, 0k TRACE VALUES. 170  REPORTED VALUES. 

0.115098 15.85 295 NOT DETECTED, LESS THAN, QR TRACE VA1.UES. 3 3  REPORTED VALUES. 
7.547003 1.47 188  NOT DETECTED, LESS THAN, OR TRACE VALUES. 1 4 0  REPORTED VALUES. 
3.997378 5.39 1 6 2  NOT DETECTED, LESS THAN, ON TRACE VALUES. 166  REPORTED VALUES. 

* * * *A***  ****** 3 GREATER THAN VALUES. NO COMPUTATIONS. . . 

0.003881 36.77 3 2 6  NOT DETECTED, LESS THAN, OR TRACE VALUES. 2 REPORTEI) VALUES. 
6.824152 3.07 115 NOT DETECTP.D, LESS THAN, OR TRACE VALUES. 2 1 3  HEPORTED VA1.UES. 

492.639782 2.38 2 2  NOT DETECTED, LESS THAN, OR TRACE VALUES. 306  REPORTED VALIIES. 
79.606120 2.72 328  SAMPLES AND 328 ANALYTICAL VALUES. 
12.710777 1.90 8 5  NOT DETECTED, LESS THAN, OR TRACE VALUES. 2 4 3  REPORTEll VAI,UES. 

311.043534 1.51 322 NOT DETECTED, LESS TIIAN, OR TRACE VALUES. 6 RIIPOR'CED VALULS. 
100.854966 2.23 . 1 0  NOT DETECTED, LESS TIUN, OR TRACE VALUES. 318 REPORTED VALUES. 

0.000000 ***** '313 NOT DETECTED, LESS THAN, OR TRACE VALUES. 15 REPORTED VALUES. 
0.011913 2.46 1 3 6  NOT DETECTED, LESS TIUN, OK TRACE VALUES. 1 5 1  REPORTKD VALUES. 
9.751342 3.71 .58 NOT I)ETECTEl), LESS T U N ,  OR TRACE VALUES. 229  REPORTED VALUES. 
5.266484 2.06 77 NOT DETECTED, LESS TILAN, OR TRACE VALUES. 2 1 0  REPORTED VALUES. 

36.720687 2.15 2 NOT DETECTED, LESS TIIAN, 0 8  TRACE VALUES. 2 8 5  REPORTE1) VALUES. 
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