
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

A 1 ISTI NG AND STATISTICAL SUMMARY OF SPECTROGRAPHIC 

AND CHEMICAL ANALYSIS OF STREAM-SEDIMENT AND ROCK SAMPLES 
. 

FROM THE PHILIP SMITH MOUIITAINS QUADRANGLE, ALASKA 

John B. Cathrall, Elmo F. Cooley, Davi-d E. Detra, 

and Richard M. O'Leary 

Open-Fi 1 e Report 77-244 

1977 

This report is preliminary and has not been edited or reviewed 

for conforrni ty w i t h  U.S. Geological Survey standards. 



Con tents 

Page 

Introduction--------.--------------------------------.--.----- I 

Methods---------------------------------------a------------- 2 

Sampling and sample-preparation---------------------------- 2 

. Analytical methods-----------------------a----------------- 3 

Stat is t ica l  methods--------------------.--.---------.------ 3 

Explanation for table 4---------------------------------.------- 9 

References cited------------------------------------------------ I1 

Il lustrations 

Plate 1 . Map showing 1 ocal i t i es  for stream-sediments and 

rock samples, P h i  1 i p  S m i t h  Mountains quadrangle, 

Alaska 

Tables 

Table 1.  S ta t i s t ica l  summary of the analytical results for  

stream-sediment and rock samples---------------------- . 4 

2. Correlation coefficients of element concentrations 

i n  759 stream-sediment samples----------------------- 7 

3.  Correlation coefficients of element concentrations 

i n  39 rock samples------------------------------------- 8 

4. Analytical results for 759 stream-sediment and 39 

rock samples----------------------------------------- 12 



INTRODUCTION 

A geochemical reconnaissance study was undertaken i n  the  P h i  11 i p  

S m i t h  Mountains quadrangle, Alaska, d u r i n g  the summers of 1975 and 

1976 t o  aid i n  the evaluation of the mineral-resource potent ial  of  

t h e  quadrangle. For this study, 759 stream-sediment and 39 rock 

samples were col 1 ected (Pla te  1) .  Heavy mineral concentrates were 

col lected a t  most stream-sediment sample s i t e s .  S t a t i s t i c a l  data 

derived from the analytical  resu l t s  f o r  759 stream-sediment and 

39 rock samples a re  shown on tables  1 ,  2, and 3. Analytical r e s u l t s  

for these sample types are  shown on tab le  4. Sample l o c a l i t i e s ,  

analyt ical  r e su l t s ,  and s t a t i s t i c a l  data fo r  the heavy mineral 

concentrates a r e  not included i n  this report.  



METHODS 

Sampling and sample-preparation methods 

Geochemical sampling was carr ied out by the U.S. Geological Survey. 

W e  P. ~ r o s & a n d  H. N. Reiser consti tuted a f i e l d  party d u r i n g  the 

summers of 1975 and 1976, and an additional party i n  the summer of  1976 

consisted of J. B. Cathral l ,  D. E.  Detra, W. B. Maze, S. P. Marsh, 

M. L. Miller,  and M. I .  Toth. The sampling was done w i t h  the  a id  of 

a he1 icopter.  

Stream-sediment samples were collected from the act ive portions of 

' streams wherever possible; where this was not possible, samples were 

col lected from the stream-sediments d i r ec t ly  adjacent t o  the stream. 

Stream-sediment samples consisted of several scoops of coarse t o  f i n e  

sediment which were wet-sieved a t  the sample s i t e  through a 0.08-inch 

(2-m) s t a in l e s s  s t ee l  screen. The f ine  fract ion was placed i n  metal- 

- free c lo th  bags. Sample weights ranged from 6 to  10 ounces (150 t o  

250. , The samples were then air-dried and prepared by shaking through 

an 80-mesh (0.18 mm) s t a in l e s s  s tee l  sieve.  The minus-80-mesh 

f rac t ions  were pl aced i n  4-ounce (0.12-L) metal - free cardboard 

containers and saved fo r  analyses. 

Thirty-nine rock samples were collected from outcrops t h a t  showed 

v i s ib le  signs of a1 te ra t ion  o r  mineralization. Samples weights ranged 

from 0.5 t o  1 pound (0.25 t o  0.5 kg); a l l  were crushed i n  a chipmunk 

crusher t o  approximately (0.25 inches (t6mm), sp l i t  through a Jones 

s p l i t t e r ,  and ground t o  a minus (150-mesh (<0.1 mm) on ceramic p la tes  

i n  a ver t ica l  pulverizer. 



Analytical methods 

The procedures used i n  analyzing stream-sediment and rock samples 

were identical .  A six-step, DC-arc, semiquanti t a t ive  emission 

spectrographic method was used for  the determination of Fe, Mg, Ca, T i ,  

Mn, Ag, As, Au, B ,  Ba, Be, B i ,  Cd, Co, Cr, Cu ,  La, Mo, Nb, N i ,  Pb, Sb, 

Sc, Sn, Sr, V ,  W ,  Y ,  Zn, and Zr (Grimes and Marranzino, 1968). Atomic 

absorption spectrophotometry was used t o  determine Au and Zn (Ward and 

others,  1969). 

The analyses were done by E. F. Cooley, J. A. Dupree, J. T. Hurrell, 

' R. L. Hutchens, R. M. O'Leary, and P. A. Svendsen. 

S ta t i s t i ca l  methods . 
A l l  data l i s t ed  i n  table 4 were entered into  the U.S. Geological 

Survey computer data storage system ent i t led  RASS (Rock Analyses Storage 

System), retrieved, and analyzed s t a t i s t i c a l l y  by T. M. B i l l i n g s ,  S. K. 

McDanal , and C. M. McDougal , u s i n g  the U. S. Geological Survey STATPAC 
- 

program l ibrary (VanTrump and Miesch, i n  press). 

Graphical analyses of s tream-sediment and rock data are 

presented i n  summary form i n  table 1. 

Simp1 e 1 inear correlation coefficients among 1 ogari thmic val ues 

of element concentrations a re  shown i n  tables 2 and 3. These tables 

a lso  show the number of pairs of values used t o  compute these 

coefficients.  For cases i n  which the number of pairs i s  l e s s  than the 

tota l  number of samples analyzed, the,  bivariate frequency distribution 

was censored owing t o  limitations of the methods of analysis. In the 

uncensored portion of the bivariate population, i f  the number of pairs 

was less  than 3, the correlation coefficient was not computed. 
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TABLE 1 .--Statisticat summry of tho analytical resul t s  for etremsedirnent and rook sanples, Philip M t h  Jdountain~ quadrangZe, Alaska--Continued 

Data based 
on the 

qua1 ified 
Method Element Sample population 

Data based on the unqualified population Percentile distribution bzsed 
on n samples analyzed 

of 
Analysts 

. . 

type 
Number o f  Number Range of .Geometric Geometric Arithmetic Standard 25th . 50th 75th 90th 
samples of va 1 ues mean deviation mean deviation 

val ues 
N L G 

Stream-sediment 759 0 0 - w .. - -- - - *I -- - - - 
A"  ROC^ 39 o o o -0 rr a -0 - 0  -0 -0 0 -0 - 0  

8 Stream-sediment 1 9 0 749 10 - 300 123 1.9 141 . 55 
Rock 4 5 0 2.2 4 7  4 6 9 

9 6 
30 10 

147 - 200 
2 00 

34 
235 

27 . 46 84 

Stream-sediment 0 
Rock 1 

stream-sediment 60 
Rock 15 

Stream-sediment 759 
Rock 39 

S tream-sediment 759 
Cd Rock 34 

Stream-sediment 23 
Co Rock 12 

St ream-sediment 0 
Cr Rock . 5 

St ream-sediment 2 
Cu Rock 1 

St ream-sedimen t 1 
La Rock 19 

46 53 61 
0- 43 0- 

0 0 .., - I).., - 0 - .., .., 
Stream-sedimen t 946 

M" Rock 37 

Stream-sediment 29 
Nb Rock 25 

-I) -- I).. - m m- -0 

Y ~ r i m e s  and Harranzi no. 1968. 



TABLE 1 .--Statistioat swlona2ly of the anatgticat resutts for a t r m  sediment and rook samplee, Phitip Smith Mountains quadrangle, Alaska--Continued 

Data based 
on the Data based on the unqualified population Percenti 1 e distribution based 

qualified , on n samples analyzed 
. Method Element Sample popul at f on 

of tY Pe 
Analysis Number of Number Range of Geometric Geometric Arithmetic' Standard ' 25th 50th 75th 90th 

samples of va 1 ues mean deviation mean deviation 
val ues 

N L G 

S tream-sedi ment 0 0 0 759 5 - 300 61 . 1.5 65 22 5 5 6 4 74 8 0 
Rock 3 0 2 34 5 - 300 38 2.7 6 2 64 10 35 7 7 123 

S tream-sediment 4 74 0 681 10 - 500 3 5 1.7 40 26 2 1 3 6 48 5 6 
Pb Rock 1 4 1 33 5 - 3,000 ' 54 6 1,127 4,271 12 29 84 '583 

3 
Stream-sediment 758 0 0 1 I00 - C - 'I ,000 -- -9 - - .. 9- * . c Sb Rock 3 7 0 0 2 100 - 300 173 2.2 200 , . 141 Dm -- -- ... - 

CL 
(0 
L 
0, 
o Stream-~edfment 49 28 0 682 5 - 30 16 1.4 17 4.6 12 16 2 1 24 
L Sc Rock 12 8 0 19 5 ,- 70 14 2.4 21 20 Do - 
C, 1 

13 32 
0 
0, 
o Stream-sediment 758 0 0 I 260 C -- -- 200 - -- -- -- 9.. 

vl 
Sn Rock 39 0 0 1 10 10 -0 

C 
0 
or- 
vl 
V) Stream-sediment 21 35 0 703 100 -2,000 314 1.9 , 403. 325 195 237 51 5 806 
.- Sr Rock 1 1  6 0 22 !OO - 1,,500 2 4 2.4 364 389 - 9 3 2 79 835 
$ 
aJ > V Stream-sediment 0 0 0 759 20 - 300 127 1.6 139 46 122 143 167 204 
*P 

• C, Rock 0 0 0 39 1 0 '  a 700 82 2.8 143 175 40 7 1 165 390 
(0 
C, .C Stream-sediment 759 0 0 0 em ... - - - .. - - -- -. -I 

c, 
C W Rock 39 0 0 0 -- - - I.. - - -c 0- 0- ..L 

a 
3 .  
Q 

@P Stream-sedimen t 0 6 0 753 10 - 50 26 . 1.4 28 9.4 2 2 29 3 4 38 
!E Y Rock 9 7 0 23 10 - 200 30 2.1 40 40 -.. 12 3 6 53 
V, 

24 . Stream-sediment 149 207 0 403 200 ' 2,000 1.5 ' 271 183 -- 183 236 326 
Rock 16 6 3 14 200 -1 0,000 8 1 3.8 1,928 , 2,943 -- -- 931 8,577 

Stream-sediment 0 10 0 749 10 - 700 100 . 2.3 130 88 5 9 122 176 2 36 
Rock 6 0 0 33 20 - 200 60 2 74 5 0 27 46 9 3 139 

9 stream-sediment 10 o o o w e  ...- 4-- -9 0- 0- . -- - 9  - - . 
o Rock 1 6 . 0  0 0 -- - - . . , - -  - - . . - - -0 - 0 - 0 m - 

** 
c, 

W Q .  .- L Stream-sediment 0 0 0 759 JO - 1,800 104 1.6 11 6 83 a 83 105 137 168 
!E 3 Zn Rock . . 2 0 0 26 10 -30,000 225 ' 1.7 25,917 81,557 26 91 
@a 215 60,627 
e m  

 rimer and Marranzfno, 1968. . 
gward and others, 1969, . * . , 

. . . . - 6 
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EXPLANATION FOR TABLE 4 

The column 1 i s t i n g s  on t a b l e  4 a re  arranged so t h a t  column 1 

conta ins t h e  sample numbers shown on f i g u r e  1. The sample numbers 

w i t h  PS i n  column 1 are denoted on p l a t e  1 w i t h  t h e  PS de le ted ( f o r  
- -  . -- 

example, PS 062 becomes 62). A1 1 o the r  sample numbers w i l l  be 

designated on f i g u r e  1 as i l l u s t r a t e d  below: 

Sample no. shown i n  column Corresponding sample i d e n t i f i e r  

1 on t a b l e  4 shown on f i q u r e  1 

75RRt 13B R113 

I .  76EB412 E412 

The l a t i t u d e  and long i tude  i n  degrees, minutes, and seconds are shown 

i n  columns 2 and 3. The remaining columns (4-32) 1 i s t  t h e  32 elements 

f o r w h i c h  data a re  ava i lab le :  

The f o l l o w i n g  examples il l u s t r a t e  the  element column headings: 

S-Fe% - Semiquant i ta t ive  spectrographic analyses o f  

i r o n  i n  percent. 

S-Mn - Semiquanti t a  ti ve spectrographic analyses o f  

manganese i n  pp.o (par ts  p e r  m i l  1 ion) .  

' AA-Au. - Atomic absorpt ion analyses o f  go ld  i n  

ppm (pa r t s  pe r  m i l  l i o n ) .  

Data q u a l i f i e r  (censoring) codes a re  used w i t h  some repor ted 

values. T h e i r  l e t t e r  codes are: 

N = Not detected a t  the  l e v e l  o f  de tec t i on  o r  a t  t h e  value shown. 

L = Detected, b u t  below the  l i m i t  o f  de tec t i on  o r  below value 

shown. 



G = Greater than the value shown. 

B = No data available. 

The 1 ower 1 i m i  ts of detection for  semiquanti t a t ive  emission 

spectrographic analyses presented are as follows: (Ti, Mg, Fe, and- 

Ca are reported i n  %; a l l  other elements are reported i n  p.pem.), 

T i  = 0.002; Mg = 0.02; Fe and Ca = 0.05; Be = 1; Co, C u ,  Mo, N i ,  and 

Sc = 5; Mn, A u ,  B ,  B i ,  Cr, Pb, Sn, V ,  Y ,  and Zr = 10; Ba, Cd, La, and 

~ b ' =  20,; W = 50; Sb and Sr = 100; and As and Zn = 200. Lower limits 

of detection fo r  atomic absorption: Au = 0.05 and Zn = 5. 

The upper limits of detection for  semiquanti t a t ive  emission 

spectrographic analyses presented are as follows: (Ti, Mg, Fe, and 

Ca a re  reported i n  %; a l l  other elements are reported i n  p.pem.)> 

T i  = 1; Mg = 10; Fe and Ca = 20; Sc = 100; Au and Cd = 500; Be, B i ,  

La, Sn, and Zr = 1,000; B ,  Co, Mo, Nb, and Y = 2,000; Mn, Ag, Ba, Cr, 
- Sr,  and N i  = 5,000; As, Sb, W ,  V ,  and Zn = 10,000; and Cu and Pb = 
- 

20,000. 

Analytical resul ts  of stream-sediment samples begin on p. 12 

and the analytical resul ts  of rocks begin on p. 76 of table 4. 
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