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INTRODUCTION 

A geochemical reconnaissance invest igat ion was undertaken in the 

Chijni k and Sutwi k Island quadrangles, Alaska, during the 1977 f i e l d  

season. The investigation i s  one segment of  the-Alaska Mineral Resource 

Assessment Prograv, i n  whiLh the mineral resource potential i s  evaluated 

fo r  spec i f i c  quadrangles. This report  includes data for  558 minus-80-mesh 

(0.18 mr) stream-sediment a n d  550 heavy-mineral-concentrate samples 

( p l s .  1  and 2 ) ,  which were col lec ted to aid in the mineral evaluation 

of these quadrangles. S t a t i s t i c a l  data compiled from the analytical  

resul t s  of mlnus-80-mesh (0.18 mm) stream sediments and heavy mineral 

concentrates are  provided in t ab les  1-5 .  Analytical results of these 

two sample media a re  l i s t e d  i n  t ab le  6.  



SAMPLE COLLECTION AND METHODS OF PREPARATION 

Geochemical sampl in?  was compl e ted  during an 3-week f i e1  d season 

by a he1 icopter -ass is ted  U.S. Geol opical  survey team consist ing of 

D .  E. Detra, C.  D .  Holloway, and M. E .  Yount. 

Heavy-mineral-concentrate and stream-sediment samples were col lec ted  

from t h e  ac t ive  channels o f  streams dra in ing areas from 5 t o  16 square 

kilometers. stream-sediment' sarnpl es consisted o f  several scoops of 

f ine -  t o  coarse-grained sediment,which were wet sieved th rougba  9-mesh 

( 2  mm) s t a i n l e s s  s tee l  screen a t  t h e  sample s i t e .  The 9-mesh ( 2  m m )  

stream sediment sample was oven dr ied  and sieved t h r o u g h  a n  80-mesh 

(0.18 mm) s t a i n l e s s  s t ee l  s ieve .  This minus-00-mesh f rac t ion  was then 

ground t o  minus-150-mesh (<0.1 m m )  on ceramic p la tes  i n  a ver t ica l  

pulverizer  and was retained fo r  ana lys i s  ( f i g .  1 ) .  



� he heavy-mi neral concentrates col 1  ected a t  stream s i t e s  were 

i n i t i a l l y  w e t  sieved through a 9-mesh ( 2  mm) s t a i n l e s s  s t ee l  screen and  

panned a t  the col lec t ion s i t e  t o  reduce the  percentage of l i gh t  minerals 

in the  sample. The samples were oven dried and sieved through a 20-mesh 

(0.83 mrn) sieve.  The minus-20-mesh f ract ion was fu r the r  separated with 

bromoform into  two fractions--a light-mineral f rac t ion consisting of 

minerals having a speci f ic  gravi ty  of 2.86 or l e s s ,  which was discarded, 

and a  heavy-mineral f rac t ion consis t ing of mineral s having a spec i f i c  

gravity greater  t h a n  2.86, Magnetite a n d  other magnetic minerals, 

primarily hematite and i lmenite,  were removed from the heavy-mineral 

f rac t ion with the use of a hand magnet and a ~ r a n t z u  isodynarnic magnetic 

separator s e t  a t  0 .2  ampere with forward a n d  s ide slopes of 5 ,3nd 10 

degrees, respectively.  This magnetic f rac t ion was labeled C-l . The 

remaining heavy-mineral f rac t ion was again run through the Frantz 

isodynamic separator a t  a s e t t i n g  of 0.6 ampere with no change in slopes. 

The intermediate f rac t ion having magnetic ' suscep t ib i l i ty  between 0.2 and 

0.6 ampere was retained and labeled C-2. T h e  nonrnagnetic'fraction a t  the 

0.6 ampere s e t t i ng ,  which contained primarily zircon,  apa t i t e ,  and in 

some cases metal oxides and su l f i de s ,  was labeled C-3 and was retained 

fo r  analysis .  The nonmagnetic f rac t ion  (C-3) was s p l i t ;  one f ract ion 

was saved for  mineralogicai analys is ,  and the other was pulverized with 

a mortar a n d  pes t le  and was retaSned for  analys is  by semiquantitative 

emission spectroscopy ( f i g .  1 ) .  

1 ' ~ s ~  of trade names in t h i s  report  i s  fo r  descr ip t ive  purposes only 
and does not cons t i tu te  endorsement by the U.5, Geological Survey., 



Figure I.-- Flow chart shoving ttio stream-redimant and heavy-mindrsl-~oocentracc sampla 
. proparation procedure, 4 r  a p p l i - d  in the Ct~:~nik.  Sucvik I s land  quadrangles. 
. Alaska. 
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METHODS OF ANALYSIS 

Stream-sediment samples were analyzed using a s ix-s tep  d .c .  a r c  

semiquanti t a t i v e  emission spectrographic method fo r  the determination 

of  i ron,  magnesium, cal c i  urn, t i  tani  urn, manganese, s i  1 ver, go1 d ,  a r sen ic ,  

boron, barium, beryllium, bismuth, cadmium, cobal t ,  chromium, copper, 

lanthanum, molybdenum, niobium, nickel ,  1 ead, antimony, scandium, t i n ,  

strontium, vanadium, tungsten, yt tr ium, z inc ,  and zirconium, as  described 

by Grimes and Marranzino ( 7  968). Atomic absorption spectrophotometry was 

used t o  determine copper, 1 ead, and z inc  (Ward a n d  o thers ,  1969). 

The C-3 f rac t ion  of the heavy-mineral-concentrate samples was 

analyzed with the  emission spectrograph fo r  determination o f  the same 30 

elements as were analyzed f o r  the stream-sediment samples. The method of 

analysis  was a s  described by Grimes and Marranzino (1968), except t ha t  

the following modification was made t o  eliminate the spectral  interferences 

caused by high concentrat ions o f  i ron.  F i v e  mg. o f  prepared samp'ie were 

mixed with' 20 rng of pure graphite powder and 5 mg o f  pure Arkansas quartz.  

This mixture was packed in to  a 6.35-mm diameter, preformed graphite 

electrode,  and burned in a d . c .  arc f o r  135 seconds using a 1.5-m 

Wadsworth mounted gra t ing spectrograph. The observed spectra from the 

5-rng sample weight were compared visual ly  t o  standard spectra (based on 

a 10-ma sample weight) using a ? O X  comparator. A1 1 va1 ues were therefore  

doubled. Results were reported as  the approximate midpoints of geometric 

bracketi  whose boundaries a r e  1 ,  0 . 7 ,  0 . 5 ,  0.3, 0.2,  0.15, 0.1,  e t c .  

Doubled values occurring between midpoints were rounded t o  the higher 

midpoint ( e . g .  20 ppm x 2 = 40 ppm, b u t  reported as 50-ppm). 



The s ix-s tep  d .c .  arc semiquantitative emission spectrographic 

method used f o r  t h e  analysis of stream-sediment and nonmagnetic 
. . 

heavy-mi neral -concentrate sampl es provides repeatabi 1  i  t y  within one 
I 

reporting interval  of the reported value approximately 83 percent of the 

time and within two reporting in tervals  o f  the  reported value approximately 

96 percent o f  the  time (Motooka a n d  Grimes, 1976). 

The analyses were performed by E .  F. Cooley, G. W. Day, R .  M. OILeary, 

J. T. Hurrel l ,  and 6 .  K. Hoffman. 

EXPLANATION,OF DATA 

The data reported in the analytical  1  i s t i ngs  were entered in to  the 

U .  S. Geological Survey computer data storage system, RASS (Rock Analyses 

Storage system), re t r ieved,  and analyzed s t a t i s t i c a l l y  by S. K. McDanal , 

C. M .  McDougal, and T .  M .  Bil l ings using, the U..S. Geological Survey STATPAC 

program ( VanTrump and  Mi esch, 1977). 

Tables 1  and 2 contain the simple l i nea r  col re la t ion coeff ic ients  

among logarithmic values o f  element concentrations in  stream sediments 

, and heavy-mineral -concentrates from the two quadrangles. T h e  upper ha1 f  

o f  each table  contains correlat ion coef f i c ien t s ,  mu1 t ip1 ied by 100; the 

lower half i s  the number of pairs  of v a l 4 ~ e s  used t o  compute coeff ic ients .  

Summarized s t a t i s t i c s  o f  stream-sediment and heavy-mineral-concentrate 

d a t a  a r e  presented in table  3 for  both quadrangles combined, in table  4 

fo r  the Chignik quadrangle; and i n  t ab l e  5 fo r  t h e  Sutwik Island quadrangle. 





TABLE 2. --.%imp Ze Z incur c o r m  Zatior: coe f f i c i e ~ t s  bstween Zogarit?u~lic z l o  Zues of the element concentrations in- 550 
heavy-minera2-concentril t c  s a y  Zzs, Su t w i k  Is land and C i ~ i g n i k  quadrangles, A Laska. 

[Upper h a l f  o f  t h e  t a b l e  conta ins  c o r r e l a t i o n  c o e f f i c i e n t s ,  mu: t i p 1  i e d  .by 10G; lower  h a l f  i s  the 
number o f  p a i r s  o f  values used t o  conipute c o e f f i c i e n t s .  blhere number o f  p a i r s  i s  less than 
550, the b i v a r i a t e  frequency d i s t r i b u t i o n  was censored owing t o  l i m i t a t i o f i s  o f  the  method o f  
a r ~ a l y s i s .  * i n d i c a t e s  corre' l  a t i o n  c o e f f i c i e n t  was no t  computed. Computations are  based on 
resul t s  determined by s e m i q ~ ~ o n t  i t a t i v e  emiss ion  spectroscopy. 



TABLE 3.--St~ticticul smary  of the a m l y t i c a l  r e s u l t s  strscr: sedirrant and heL:v;: n inera l  concentrate s e Z a s  from 
I t h e  corrrb7:ned d ~ t a  se t2  of S u t ~ l i L  jfsignd and Chignik quadrrlnglcs, Alirska 

[ Q u a l i f i e d  p o p u l a t i o n  i s  one i n  which element concen t ra t i ons  a r e  coded w i t h  an N, < , o r  > where N = n o t  de tec ted  a t  l i m ~  t 1 ? 
o f  d e t e c t i o n ;  < = de tec ted,  b u t  below l i m i t  o f  d e t e c t i o n ;  > = g r e a t e r  t han  upper l i m i t  o f  d e t e c t i o n .  U n q u a l i f i e d  I 1  

p o p u l a t i o n  i s  one i n  which element concen t ra t i ons  f a l l  w i t h i n  t h e  s e n s i t i v i t y  l i m i t s  o f  t h e  methods used. N = 558 1 : '  
f o r  s t ream sediment samples, N = 550 f o r  heavy m ine ra l  concen t ra tes .  Leaders ( - - )  denote no da ta  o r  i n s u f f i c i e n t  da ta ]  / 

Sample 
t y p e  

Data based 
on t h e  

q u a l i f i e d  DATA BASED ON THE UNQUALIFIED POPULATION P e r c e n t i l e  d i s t r i b u t i o n  based 
p o p u l a t i o n  

/ i- 
on n samples ana lyzed 

Number of Number Range of  
U I 

25 th  50 th  7 5 t h  ' 90 th  
samples o f va lues .: u E ,- E 

u w 
N <  

, values L 'Zip % I .- 
u u iJ m + 
01 . 5 ,  u a 
0 E c  m 0, .-a 

C .- 
w w 

rn > 
L b r  . u a l  6 a-0 < E  '7-m 

Stream sediment 7 0. 0 558 
Concent ra te  0 0 33 517 

Stream sedimcnt 0 0 0 558 
Concent ra te  0 0 7 543 

S t reamsed imen t  0 0 0 558 
Concent ra te  0 0 0 550 

Stream sediment 0 0 10 548 
Concent ra te  0 0 347 202 

Stream sediment 0 0 0 558 
Concent ra te  0 0 0 550 

Stream sediment 549 4 0 5 
Concent ra te  510 0 0 40 

Stream sediment 557 0 0 1 
Concent ra te  523 0 1 26 

Stream sediment 558 0 0 0 
Concent ra te  545 1 1 3 

Stream sediment 0 0 0' 558 
Concent ra te  4 105 20 421 

Stream sedin:ent 0 0 0 558 
Concent ra te  2 1 80 467 

Stream sediment 0 472 O 86 
Concent ra te  538 1 C 11 

Stream sediment 558 0 0 0 
Concent ra te  539 0. 0 11 

S"peam sediment 555 O 0 0 
Concent ra te  S O  0 0 0 

S t reamsed imen t  0 0 0 558 
Concent ra te  21 93 0 436 

St reamsed imen t  0 0 0 558 
Concent ra te  82 0 1 467 

S t reamsed imen t  0 0 0 558 
Concent ra te  0 19 1 530 

Stream sediment 1 23 0 534 
Concent ra te  140 G 3 407 

Stream sediment 536 5 0 17 
Concent ra te  524 0 0 26 

Stream sediment 0 558 0 0 
Concent ra te  242 60 0 248 

Stream sediment 0 1 0 557 
Concen t r a t c  5 0 0 545 

S t r e a n ~ s e d i n ~ e n t  0 21 O 537 
Concent ra te  358 5 O 287 

Stream sediment 558 0 O G 
Concent ra te  548 0 0 2 

j t r e u n  sedilrlet~t 0 0 G 558 
Ccnccn t ra t c  c5 2 13 J?3 



TABLE 3 .--Stat ist<caZ sununary of the onaZy t i c a l  rF,su2ts for strectrn sediment and h e m y  .nineraZ concexfrate s q l o s  frov, \ :  
the  combincd ( h t a  sets o j ( ; u a ~ i k  Is  Land grtd Chignik  qundr*nnglo,-, AZasFo--Con t i n u e d  

[ Q u a l i f i e d  p o p u i a t i o n  i s  one i n  which element concen t ra t i ons  a re  coded w i t h  an N, < ,  o r  r where N = n o t  de tec ted  a t  t : ,  l i m i t  of  d e t z c t i o n ;  < = de tec ted ,  b u t  below l i m i t  o f  d e t e c t i o n ;  > = g r e a t e r - t h a n  upper l i m i t  o f  d e t e c t i o n .  Unqual- 
i f i e d  p o p u l a t i o n  i s  one i n  w h i c h  element c o n c e n t r a t i o n s  f a l l  w i t h i n  t he  s e n s i t i v i t y  l i m i t s  o f  t h e  nicthods used. 
N 558 f o r  s t ream sediment ssmples, N = 550 f o r  heavy m ine ra l  concent ra tes .  Leaders ( - - )  denote no da ta  o r  
i n s u f f i c i e n t  da ta ]  

Data based 
YL on the P e r c e n t i l e  d i s t r i b u t i o n  
C 
~1 q u a l i f i e d  DATA BASED ON THE UNQUALIFIED POPULATION based on n 
=-, samples ana lyzed 
P 
d Sample p o p u l a t i o n  

CI 
E type E 

4 
a Number o f  Number Range o f  

y. E 
25 th  5 0 t h  7 5 t h  90 th  

0 5 samples o f va lues w 
F U U t= a- E: .- TI w va lues  L 

- 0  cr 
0 N < >  L .- aJ 

IJ W + J  E 
2 .,O 

r m + + a1 aJm c v 
al E E.r C,c c.8- z 0 O >  ."-m a >  

al 
a w w  c3-0 2 =ld 

Sn Stream sediment 557 0 0 1 100 . ---*-* ----- 
z Concent ra te  532 0 0 18 20 - 300 88.9 2.6 
0 
H rn Stream sediment 0 0 0 558 300 - 1OOO 342.7 1.4 
2 Sr Concent ra te  30 0 2 518 200 - 7 0 0 0  456.1 1.8 
z -  
w .* Stream sediment 0 0 0 558 100 - 70U 246,ti 1.4 
w -=. 2 Q " Concent ra te  0 0 0 550 200 - 2000 263.4 1 .9  
L d 

Stream sediment 558 0 0 0 ------------ ------ ----- ' Concent ra te  534 0 0 16 100 - 3000 & E 247.1 2.7 + u 
Zk! y Stream sediment 0 1 !, 557 10  - 70 28.9 1.4 
=I Concent ra te  35 3 0 512 20 - 1 5 0 0  139.7 3.0 z 
r w Strear11 sediment 380 147 O 23 200 - 500 219.4 1.2 

Zn Concent ra te  516 1 2 31 500 - 7 0 0 0  1189.2 2.3 

Stream sediment 0 0 0 558 50 - 1000 149.2 1.6 
C1 Zr Concent ra te  0 0 469 81 20 - 2000 348.4 2.6 

E Cu Stream sediment 1 0 C 557 5 - 1700 22.7 2.1 zi- 
'2 Pb Strean lsed iment  0 3 0 555 5 - 120 13.2 1.6 
20 
ez Zn Stream sediment 0 (3 0 558 10 - 350 48.1 1.7 

-- 

I s r i m e s  and Mhrranz ino,  1568. 
'Xard arld o the rs ,  1969. 



TABLE 4 .  --5tutiu tica7 sumnary of tke analytical rcsu?ts f c r  str>ab7 sedixent i r d  heavy rnineml cortcentmte ~ a ~ n ~ l e s ,  
C3l;t~nik quudrcny l e ,  l a s h  

[ Q u a l i f i e d  p o p , l a t i o n  is one ir  which element co f i cen t ra t i ons  a r e  coded w i t h  an N ,  <,  o r  > where N = n o t  de tec ted  a t  
l i n l i t  o f  d e t e c t i o n ;  = de tec ted ,  b u t  below l i m i t  o f  d e t e c t i o n ;  > = g r e a t e r  than upper l i m i t  o f  d e t e c t i o n .  
U n q u a l i f i e d  p o p u l a t i o n  i s  one i n  which e ler l~ent  c o n c e n t r a t i o n s  f a l l  w i t h i n  t h e  s e n s i t i v i t y  l i m i t s  o f  t h e  methods 
used, N = 398 f o r  s t ream sediment samples, N = 391 f o r  heavy m i n e r a l  concen t ra tes ,  Leaders (--)  denote  no dati; 
o r  T n s u f f i c i e n t  da ta ]  

* - Data based 
Y) on the  P e r c e n t i l e  d i s t r i b u t i o n  
% 
F q u a l i f i e d  DATA BASED ON THE UNQUALIFIED POPULATION based on n 
m 
c Sample . p o ~ u l a t i o n  samples ana lyzed 
4 + 

c 
LI- w t Y  Pe Number o f  Number Range o f  

u 2 5 t h  5 0 t h  7 5 t h  9 0 t h  " 5 samples o f va lues u u c .- 
.r 0 Y 

c 
a - 
o w , values  L b. .- a, 2 .? 
r + -4-2 E -o* rO 4J 
u PI a m  c 

2 E r .  C.- c E . F  
o m  O W  *-q a >  
P I "  " "  L-2 
CSlE a v  

St reaa  sediment 
Cancent r3 te  

Stream sediment 
Concent ra te  

S t reaa  sedihient 
Concent ra te  

Stream sediment 
Concent ra te  

0 0 0  
0 0 25 

0 0 0 
0 0 5  

0 C 0 
O G O  

0 0 7 
C 0 241 

Strean1 sediment 0  0 0 398 
Concent ra te  0 0  0 391 

Stream sediment 39a 3 0 1 
Concent ra te  364 0 0 27 

Stream s ~ d i m e r l t  398 0 0 0 
Concent ra te  ?:a 0 0 13 

Stream s e d i ~ e n t  395 0 C 0 
Concent ra te  388 i 0 . 2 

Stream sediment 0  O 0 398 
Concent ra te  4 78 11 298 

Streani sediir ient 0 0 0 398 
Concent ra te  2 1 ' 3 8  350 

S t r e a m  sediment O 340 0 53 
Concent ra te  379 1 0 11 

Stream sediment 398 O 0  9 
Cnncent ra te  384 0 C 7 

Stream sediment 398 0  0 0 
Concet l t ra te  391 0  0 0 

Stream sediment 0 0 0 398 
Conccn t r d  te 1 8 3 1  0 2 9 2  

S t reamsed imen t  0 0 0 398 
Conccntra t e  59  0 1 331 

Stream sed i~r len t  1 23 0 374 
Concent ra te  100 0 1 290 

S t r e a m s e d i m e n t 3 7 9  4 0 15 
Concent ra te  376 0 0 15 

S tream scd i r r~ent  0 398 
Concent ra te  175 45  

Stream sediment 0 0 
Concentra t c  3 0 

Stream sediment 0 12 
Concent ra te  261 4 

Streanr sediment 398 0 
Concent ra te  390 0 



TABLE 4.--5tirc'isticai swmary of the arralyticaZ resu2t.s for  atrteum s e d i ~ e n t  nnd heavy rnit2errrZ concsntrate samples, 
Chignik quadrangle, 47aska--Cant i nued 

[ Q u a l i f i e d  popu la t i on  i s  one i n  which element concen t ra t i ons  are coded w i t h  an N, < ,  o r  > where N - not  de tec ted  a t  
l i m i t  o f  d e t e c t i o n ;  < = detec ted,  bu t  below l i r n i t  o f  de tec t i on ;  > = g r e a t e r  than uoper l i m i t  o f  d e t e c t i o n .  
Unqua l i f i ed  popu la t i on  i s  one i n  which element concen t ra t i ons  f a l l  w i t h i n  the s e n s i t i v i t y  l i m i t s  o f  the methods 
used. N = 398 f o r  stream sediment samples, N = 391 f o r  heavy m ine ra l  concent ra tes .  Leaders ( - - )  denote no data  
o r  i n s u f f i c i e n t  data ]  

vr - Data based 
VI =-, on the  P e r c e n t i l e  d i s t r i b u t i o n  
F 
m 

Sample qua1 if i ed DATA BASED ON THE UNQUALIFIED POPULATION based on n 
t .lJ u c type p o p u l a t i o n  samples analyzed 

% i Number o f  Number Range o f  
o 2 5 t h  50'.h 7 5 t h  90 th  - samples of va lues ." ot +- 

.rO C, 
e: 

U W  w a 
o , values L UC: QI L *r 
J; +J C,+ e m C, 
C, OJ m r v m 
m 
E EoE 0-> &- .-m * =  =.- a >  

a01 alal L a l  C I W  
CLIE C S V  U E  

Sn Stream sediment 397 0 -  0 1 100 ------ ----- 100.0 ------ - - - - z  ----- ------ ------ 
Concentrate 378 0 0 18 20 - 300 82.2 2.8 126.1 111.4 ----- ----- ------ ------ 

d + Stream sediment 0 0 0 398 150 - 1000 347.5 1.4 372.1 138.1 276 353 452 525 
Sr Concentrate me. 20 0 1 370 200 - 7000 462.7 1.8 555.4 479.5 265 454 627 801 

2 s 
- v Stream sediment 0 0 0 398 100 - 700 255.7 1.4 274.7 112.8 208 258 339 430 
2 Concentrate 0 0 0 391 20 - 2000 254.3 2.1 331.3 258.7 160 269 437 570 
r u  2 Stream sediment 398 0 0 0 ------------- ------ ------ ------ ----- ----- ------ ------ 
Z m  Concentrate 379 0 0 12 100 - 3000 254.8 3.2 558.3 934.5 ----- ----- ------ ------ g = u z  Streamsediment  0 1 0 307 10 - 70 31.1 1 .4  33.3 12.2 25  32 4 1 50 

2 Concect ra te  - 28 2 0 361 20 - 1 5 0 0  138.0 3.0 249.2 296.1 48 127 274 613 

Stream sediment 305 77 1) 16 200 - 300 210.4 1 .1  212.5 34.2 ----- ----- ------ ------ ' Zn Concentrate 371 U 1 19 500 - 7000 1 2 9 5 2  2.4 1'163.22111.6 ----- ----- ------ ------ 
Zr Stream sediment 0 0 0 398 50 - 1000 137.5 1.6 158.7 106.0 95 119 - 203 282 

Concentrate 0 0 336 5-5 50 - 2000 3 4 0 .  2.6 513.6 465.0 ----- ----- ------ ------ 
C1 

5 Cu Stream sediment 0 0 0 399 5 - 1700 2; .0 2.2 33.8 100.7 12 21 32 51 
U - 
cl, Pb - Stream sediment 0 3 0 395 5 - 100 1 3 + 7  1,6 15.2 7.9 8 r.. i 4  19 ' 24 
0 pi c, 2 Zn ' Stream sediment 0 0 0 398 10 - 250 44.2 1.7 50.7 28.1 28 46 67 d6 
2 

..., 

lGr imes and Marranzino, 1968. 
2Ward and o the rs ,  1969. 
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TABLE I.--Stat3atica!. s i rnary  0:' tkc u m l y t i c a l  ~?*szrZte for  jtremn sediment and hczvy rnineruZ concertrate s ~ ~ l a s ,  ir 
z S u t v i k  is lcnd, AZcreka 

[ Q u a l i f i e d  p o p u l a t i o n  i s  one i n  which element concen t ra t i ons  a r e  coded w i t h  an N, < ,  o r  > where N = n o t  detec4ed a t  ,- 
l i m i t  o f  d e t e c t i o n ;  - = detec ted,  b u t  below l i m i t  o f  d e t e c t i o n ;  > = g r e a t e r  than upDer l i m i t  o f  detection. 

E 
r r 

U n q u a l i f i e d  p o p u l a t i o n  i s  one i n  which elentent concen t ra t i ons  f a l l  w i t h i n  the s e n s i t i v i t y  l i t i t i t s  o f  t he  n~ethods , 

used. N = 160 f o r  stream sediment samples. N = 159 f o r  heavy m ine ra l  concen t ra tes .  Leaders ( - - )  denote no d a r a  7 ,  

o r  i n s u f f i c i e n t  da ta ]  

VI 
Data based - on the  P e r c e n t i l e  d i s t r i b u t i o n  

VI - Sample q u a l i f i e d  DATA BASED ON THE UNQUALIFIED POPULATION based on n 
a u 
c c type p o p u l a t i o n  samples analyzed 
4 aJ 
+ E Number of Number Range o f  5 

rV U 
2 5 t h  50th  75th 90 th  

o r samples o f v a l  ues .7 .?Cp .Q 
c 

Y 
T) , values U L-r w a 0 

L .7 
O 
x a m  r 

m + J  '- u -  E a . r r  
u E . -  u c  r.- 
al O W  .-m ld w z 

8 Stream sediment 0 0 0 160 2 - 15 7.5 1.4 7.9 2.8 5 10 
Fe Concerttra t e  0 0 8 151 .7- 20 5.3 2.1 6.8 4,6 4 6 9 19 

S t reamsed imen t  0 0 0 160 .7- 7 1.6 1.3 :.7 0.6 1.3 1.6 2.1 
'g Concent ra te  0 0 2 1 5 7  . I -  15 1,8 3.9 3.7 4.0 . 5  2.0 6.3 

S t reamsed imen t  0 0 0 160 . 5 -  5 1.8 1.6 2.0 0.9 1.3 1.9 2.7 3.5 1; 
Concent ra te  0 0 0 159 1 - 20 10.4 2.0 12.3 5.6 9 12 11 ------ 
Stseamsediment  0 0 3 157 .3- 1 0.7 1.3 0.7 0.2 .6 .7 

Ti Concent ra te  0 0 1 0 7  52 , 2 -  1 0.6 1.4 0 .1  0.2 ----- ------ -----.. 
Stream sediment 0 0 0 160 200 - 3000 911.7 1 .3  952.5 324.3 766 930 1097 1180 if 

Mn Concent ra te  0 0 0 159 100 - 3000 908.0 1.7 1036.4 508.0 625 947 1370 1686 I! 
Stream sedirrent 155 1 0 4 1 1 .o ----- 1 ------ ----- ----- ..----- ----- i; 

Ag Concent ra te  146 0 0 13 2 - 700 14.2 7.0 104.3 209.9 ----- ----- ------ ------ 1; 
Stream ssdiment 159 C 0 1 1000 1000.0 ----- 1000.0 ------ ----- ----- ------ ----- - As Concent ra te  145 0 1 13 500 - 5000 178.2 1.8 2076.9 1187.5 ----- ----- ------ ------ 

r 
Z 
a Stream s e d j r ~ n t  169 0 C ..----- -- - -+ - - - - - - - -  ------ ----- ------ ------ ----- ----- ------ ------ 

Con ten t ra re  ci '157 0 1 1 i 0 0  700 -..--- 700,o ------ - - - - A  ----- ------ ------ 
rn 
0 Stream sed ime~ i t  0 0 0 160 10 - 200 24.0 2.2 35.3 41.8 ----- 22 3 9 65 
g Coticentrate 0 27 9 123 20 - 5 0 0 0  122.8 3.6 319.8 659.9 28 79 287 1259 
W 
L 
vr St rean  sed ixen t  0 0 0 160 300 - 1000 449.6 1.6 489.3 179.6 346 465 599 729 
z Ba Conc re t ra te  0 0 42 117 50 - 5000 450.1 3.0 807.6 987.8 275 740 ------ ------ z 
U) Stream s ~ d i m c n t  0 132 C 28 1 1.0 ----- 1 ------ ----- ----- ------ ------ 

'@ Concentrate 159 0 0 0 ------------- ------ ----- ------ ---- -- ----- ----- ------ -- ---- !! 
3 

z 
W Stream sedjl l lent 160 0 0 -----.. ------..------ ------ ----- - - - - -+  ------ ----- ----- ------ ------ I! 
" Di Concent ra te  155 0 0 4 30 - 300 105.9 2.8 150.0 123.6 ----- ----- ------ ------ > 
& . +  Cd Stream sediment 160 0 0 ------ ------------- ------ ----- ------ ------ ----- ----- ------ ------ t 
2 - Concentrate 159 3 0 ------ ------------- ------ ----- ------ ------ ----- ----- ------ 6 
h- 
Z St reamsed imen t  0 0 0 160 10 - 150 34.8 1.6 39.0 19.9 27 35 47  5 6 it 

C0 Concent ra te  z 3 12 0 144 10 - 500 26.8 2.3 44.0 73.4 ----- 26 3 5 58 1: 
E St reamsed imen t  0 0 0 160 ID - 700 112.2 1.9 139.5 111.2 -74 103 174 285 f 

Cr Concent ra te  23 0 0 136 50 - 5 0 0 0  647.8 3.6 1259.31230.3  117 , 5 6 8  2077 3257 

Streantsedinten: 0 ? 0 160 10 - 703 49.8 1 .9  64.5 80.4 2 3  48 68 94 '" concent!-ate 0 9 0 150 10 - 7 0 0 0  59.5 6.7 247.1 730.2 13 50 156 487 

Stream sediment G 0 0 160 30 - 50 36.7' 1.3 37.9 9.8 ----- ----- ------ ------ 
?a Concent ra te  40 0 2 117 50 - 1000 160.4 2.5 236.7 214.3 ----- 9 1 

Mo S t r e a m  sediment 157 1 0 2 20 - 20 213.0 ----- 20.0 ------ ----- ----- ------ ------ 
Concent ra te  148 0 0 11 20 - 200 45.6 2.8 76.4 81.0 ----- ----- ------ ------ 

Nb Stream sediment 0 160 0 0 ------------- ------ ----- ------ -+- - - -  ----- ----- ------ ------ 
Concent ra te  67 15 0 77 50 - 200 84.2 1.6 93.8 45.4 ----- ----- 77 132 

Stream sediment 0 1 0 159 15 - 150 33.0 1.6 37.4 21.4 23 32 
Ni Concent ra te  2 0 0 157 10 - 500 68.4 2.6 97.6 77.6 42 79 1 

Pb Stream sed in~en t  0 9 0 151 10 - 200 19,3 1.6 22.7 22.6 13 20 
Concent ra te  97 1 0 61 20 - 5000 92.6 3.6 280.8 698.3 ----- ----- 

Sb Stream sediment 160 0 0 0 ------------- ------ ----- ------ ------ ----- ----- ------ ------ 
Corlcentrate 155 0 0 1 300 300.0 ----- 300.0 -+- - - -  ----- ----- ------ ------ 
Streant s e d i m ~ n t  0 0 0 160 15 - 100 43.1 1.5 46.5 16.9 33 44 

Sc C o n c e n t r ~ t ~  13 0 5 141 20 - 150 47.2 1.9 57.2 33.1 ----- 48 



TABLE 5. - - S ta t i s t i ca l  s.msr;r L i fhc ilnaZytica2 resuZ t* .?or. st:,cxn sc,2innnt and heavy mineral concentra6e s q l z . 7 ,  
Sutwik IsZ~~nl, .4Z~,?a- -Sont i  nued 

[ Q u a l i f i e d  p o p u l a t i o n  i s  one i n  which element c o n c e n t r a t i c n s  a r e  coded w i t h  an N ,  c ,  o r  . /here  N = n o t  de tec ted  a t  , 
l i m i t  o f  detection; < = detec ted,  b u t  be low l i m i t  o f  d e t e c t i o n ;  = g rea t t r -  t hdn  upper l i m i t  of d e t e c t i o n .  
U n q u a l i f i e d  p o p u l a t i o n  i s  one i n  wnich element concen t ra t i ons  f a l l  w i t h i n  t he  s e n s i t i v i t y  l i m i t s  of  the  methods 
used. N = 160 f o r  stream sediment samples, N = 159 f o r  heavy m ine ra l  concen t ra tes .  Leaders ( - - )  denote no da ta  
o r  i n s u f f i c i e n t  da ta ]  

Data based "Y .- 
rn on t h e  P e r c e n t i l e  d i s t r i b u t i o n  
h - Sampl qua1 i f  i e d  DATA BASED ON THE UNQUALIFIED POPULATION based on n 

4 ' 2  type popu 1 a t '  3n samples ana lyzed 

+ E 
0 aJ 

Number o f  Number Range of 
U 

2 5 t h  50th 7 5 t h  90 th  
C samples of  , va lues a- 0 u E .- c 

w IJl a- 0 + 
L -7 a! 

-0 0 
o < , values . L L .- 
.E + 
w 

m U 
al 

al 
+ @  w r - o m  

E C  E ' r  g.2 z o m  0 2  
w m a l  L a  oar 
C I E  a 0  CCE LOW 

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 
Concent ra te  

Stream sediment 

S t r ~ a n i  sediment 

Stream sediment 

l ~ r i m e s  and Marranz ino,  1968. 
2 ~ a r d  and o the rs ,  1969. 



The data l i s t e d  in t ab le  6 contain a l l  analyt ica l  r e su l t s  of  the 

stream-sediment and heavy-mineral -concentrate samples coll  ected in 

Chignik and Sutwik Island quadrangles, Alaska. For the four sample f e t s  

the  data a r e  arranged so t ha t  column 1 contains the U.S. Geological Survey 

assigned sample numbers. These numbers coincide with the numbers on the 

sample s i t e  maps (p l s .  1 and  2 ) ,  except t h a t  the  maps do not show the CG 

and SW prefixes.  Latitude and longitude ( i n  degrees, minutes, and  seconds) 

a r e  given in columns 2 and 3. Col umns 4-33, in which elernent headings . 
(denoted in capi ta l  l e t t e r s )  a r e  preceded by an  S ,  contain a l l  semi- 

quan t i t a t ive  emission spectrographic data .  The r e su l t s  o f  atomic 

absorption analys is  f o r  copper, lead,  and zinc a r e  reported in columns 

34-36, where in  the  col urnn heading" the element designation i s  preceded by 

an AA. 

Element concentrations are  given in  pa r t s  per mil 1 ion, except for  

i ron,  magnesium, calcium, and titanium, which a re  recorded in percent. 

Some o f  the data a r e  reported simply as "N," or  a r e  preceded by < or  >, 

where: N = not detected a t  lower l imi t  of detect ion;  < = detected b u t  

below l im i t s  o f  detection;  and  > = grea te r  than upper 1 imit o f  detection.  

I f  no data were avai lable ,  o r  i f  sample was not analyzed for  t h i s  element, 

a  dash' ( - - )  i s  shown. 



The  approximate visual  lower l i m i t s  of de t ec t ion  f o r  the  30 elements 

analyzed by semiquant i ta t ive  emission spectrography i n c l u d ~ 3  in  t h i s  

r e p o r t  f o r  stream-sediment samples a r e :  f o r  those elements reported in  

percent-- i ron and calcium, 0.05; t i t an ium,  0.002; magnesium, 0.02; f o r  

those  elements repor ted  i n  ppm--silver,  0 .5 ;  beryl1 ium, 1 ; c o b a l t ,  copper, 

molybdenum, nickel , and  scandium, 5;  manganese, go1 d,  boron, bismuth, 

chromium, 1 ead,  t i n ,  vanadium, y t t r i  urn, and zirconium, 1 0 ;  barium, 

cadmium, 1 anthanum, and niobi urn, 20; tungs ten ,  50; antimony and s t r o n t i  u m ,  

100; and a r sen ic  and z i n c ,  200. Lower 1 imi t s  o f  de tec t ion  f o r  atomic 

absorp t ion  analyses  a r e :  copper,  5 .0 ;  l e a d ,  5 .0;  z inc ,  5 .0 .  

The upper l i m i t s  of de tec t ion  f o r  s emiquan t i t a t i ve  emission 

spectrography f o r  stream sediments a r e  a s  fo l lows:  f o r  those elements 

repor ted  in  percent-- i ron and calcium, 20; t i t an ium,  1 ;  magnesium, 20;  

f o r  those elements repor ted  in  ppm--scandium, 100; gold and cadmium, 500; 

beryllium, bismuth, lanthanum, t-in, and zirconium, 1,000; boron, c o b a l t ,  

molybdenum, niobium, and y t t r i um,  2,000; manganese, s i l v e r ,  barium, 

chromium, s t ront ium,  and nickel , 5,000; a r s e n i c ,  antimony, tungsten,  

vanadium, and z inc ,  10,000; and copper and l e a d ,  20,000. 



The approx imate v i s u a l  l o w e r  l i m i t s  o f  d e t e c t i o n  f o r  t h e  30 elements 

ana lyzed by s e m i q u a n t i t a t i v e  m i s s i o n  spect rography i n c l u d e d  i n  t h i s  

r e p o r t  f o r  heavy m i n e r a l  c o n c e n t r a t e  samples a r e :  f o r  those elements 

r e p o r t e d  i n  p e r c e n t - - i r o n  and ca lc ium,  0.1; t i t a n i u m ,  0.005; magnesium, 

0.05; f o r  those elements r e p o r t e d  i n  ppm- -s i l ve r ,  1  ; b e r y l 1  ium, 2 ;  

cobal  t, copper, molybdenum, n i c k e l  , and scandium, 10; manganese, go1 d, 

boron, bismuth, chromium, lead,  t i n ,  vanadium, y t t r i u m ,  and z i r con ium,  

20; barium, cadmium, lanthanum, and n iob ium,  50; tungsten,  100; ant imony 

and s t r o n t i u m ,  200; and a r s e n i c  and z i n c ,  500. 

The upper l i m i t s  o f  d e t e c t i o n  f o r  s e m i q u a n t i t a t i v e  emiss ion 

spect rography f o r  t h e  ana lyses o f  heavy m i n e r a l  concen t ra te  samples a r e  

i d e n t i c a l  t o  those  g i v e n  f o r  minus-80-mesh stream sediment samples. 
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