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Introduction

A geochemical investigation was undertaken in the Chignik and
Sutwik Island quadrangles, Alaska, during the 1977 and 1978 summer
field seasons.

The purpose of this report is to update the analytical results and
statistical summaries presented in U.S. Geological Survey Open-File
Report 78-345 (Detra and others, 1978), which contains data from samples
collected during the 1977 field season.

Included in this report are analytical results for the total sample
set of 637 minus-80-mesh (0.18-mm) stream-sediment samples and 623
heavy-mineral-concentrate samples (table 4), sites of sample collection
(p1s. 1 and 2), and statistical summaries compiled from the analytical

results of the two sample media (tables 1, 2, and 3).



Sample Collection and Methods of Preparation
Heavy-mineral concentrates and stream-sediment samples were
collected from the active channels of streams draining areas ranging

from 5 to 16 km?2.

The stream sediment was wet sieved through a 2-mm stainless steel
screen at the sample site. The minus-2-mm stream-sediment sample was
oven dried and sieved to minus-80-mesh. This minus-80-mesh fraction
was ground to minus-150-mesh (<0.1 mm) on ceramic plates in a vertical

pulverizer and was retained for analysis.



The heavy-mineral concentrates were initially wet sieved through a
2-mm stainless steel screen and panned on site to reduce the percentage
of 1ight minerals in the sample. The samples were oven dried and sieved
to minus-20-mesh (0.83 mm). The minus-20-mesh fraction was further
separated with bromoform into two fractions--a 1ight mineral fraction
consisting of minerals having a specific gravity of 2.86 or less, which
was discarded, and a heavy-mineral fraction consisting of minerals
having a specific gravity greater than 2.86. Magnetite and other
magnetic minerals, primarily hematite and ilmenite, were removed from the

1/

heavy-mineral fraction with the use of a hand magnet and a Frantz—

1/Use of trade names in this report is for descriptive purposes

only and does not constitute endorsement by the U.S. Geological Survey.

isodynamic magnetic separator set at 0.2 ampere with forward and side
slopes of 5 and 10 degrees, respectively. The remaining heavy-mineral
fraction was again run through the Frantz jsodynamic separator at a
setting of 0.6 ampere with no change in slopes. The nonmagnetic
fraction at the 0.6 setting (labeled C-3), which contains the minerals
of primary interest, was split; one fraction was saved for mineralogical
analysis, and the other was pulverized with a mortar and pestle and

analyzed by semiquantitative emission spectrography.



Methods of Analysis

Stream-sediment samples were analyzed using a six-step d.c.-arc
semiquantitative emission spectrographic method for the determination of
iron, magnesium, calcium, titanium, manganese, silver, gold, arsenic,
boron, barium, beryllium, bismuth, cadmium, cobalt, chromium, copper,
lanthanum, molybdenum, niobium, nickel, lead, antimony, scandium, tin,
strontium, vanadium, tungsten, yttrium, zinc, zirconium, and thorium,
as described by Grimes and Marranzino (1968). Atomic absorption
spectrophotometry was used to determine concentrations of copper, lead,
and zinc (Ward and others, 1969).

The C-3 fraction of the heavy-mineral-concentrate samples was
analyzed by the emissjon spectrographic method for the determination of
the same 31 elements. The method of analysis was that described by
Grimes and Marranzino (1968), except that the following modification was
made to eliminate the spectral interferences caused by high concentrations
of iron. Five milligrams of prepared sample were mixed with 20 mg of
pure graphite powder and 5 mg of pure Arkansas quartz. This mixture was
packed into a 6.35-mm-diameter, preformed graphite electrode and burned
in a d.c. arc for 135 seconds using a 1.5-m Wadsworth mounted grating
spectrograph. The observed spectra from the 5-mg sample weight were
compared visually to standard spectra (based on a 10-mg sample weight
using a 20X comparator). A1l values were therefore doubled. Results were
reported as the approximate midpoints of geometric brackets whose boundaries
are 0.825, 1.211, 1.77, 2.61, 3.83, 5.62, 8.25, etc. Doubled values

occurring between midpoints were rounded to the higher midpoint.



The six-step d.c.-arc semiquantitative emission spectrographic

method used for the analysis of stream-sediment and nonmagnetic heavy-
mineral-concentrate samples provides repeatability within one reporting
interval of the reported value approximately 83 percent of the time and
within two reporting intervals of the reported value approximately 96

percent of the time (Motooka and Grimes, 1976).

Explanation of Data

Summarized statistics of stream-sediment and heavy-mineral-
concentrate data are present in table 1 for the Chignik quadrangle,
table 2 for the Sutwik Island quadrangle, and table 3 for the combined
data sets from Chignik and Sutwik Island quadrangles.

The data listed in table 4 contain analytical results of the total
set of stream-sediment and heavy-mineral-concentrate samples collected
in Chignik and Sutwik Island quadrangles, Alaska. For the four sample
sets, the data are arranged so that column 1 contains the U.S.
Geological Survey assigned sample numbers. These numbers coincide with
the numbers on the sample site maps (pls. 1 and 2), except that the maps
do not show the CG and SW prefixes. Latitude and longitude (in degrees,
minutes, and seconds) are reported in columns 2 and 3. Columns 4-33, in
which element headings (denoted in capital letters) are preceded by an S,
contain all semiquantitative emission spectroscopy data. Thorium does
not appear on table 4 because no thorium was reported in any of the
samples., The results of atomic absorption analysis for copper, lead, and
zinc are reported in columns 34-36, where the element designation in the

column heading is preceded by an AA.



TABLE 1.--Statistical summary of the analytical results for stream-sediment and heavy-mineral-concentrate samples,
Chignik quadrangle, Alaska

{Qualified population {s one in which element concentrations are coded with an N, <, or > where N = not detected at limit
of detection; < = detected, but below limit of detection; > = greater than upper limit of detection. Unqualified
population is one in which element concentrations fall within the sensitivity 1imits of the methods used. n = 477 for
stream-sediment samples, n = 464 for heavy-mineral concentrates. Leaders (--) denote no data or insufficient data]

”n Data based
b on the Estimated percentile
> qualified DATA BASED ON THE UNQUALIFIED POPULATION distribution based on
g - Sample population n_samples analyzed
- 3 type Number of  Number  Range of oe o _ 25th 50th 75th  90th
; 5 samples of values T T2 < ?o
2 N < » values 2 ‘;};,‘ £ S
s Ss BT e B
= QD QO Q U - Q@ = Q
o e [Sa o} < B v o
Stream sediment 0 0 9 468 2 - 20 9.5 1.5 10.4 4.1 7 10 14 18
Fe  Concentrate 0 0 27 437 1 - 20 5.4 1.9 6.5 4.2 4 6 9 17
Stream sediment 0 0 O 477 3- 7 1.3 1.4 1.7 0.7 1.3 1.6 2.0 2.
M3 Concentrate 0 0 5 459 1 - 10 1.9 2.9 2.9 2.8 .8 1.5 5 8.
c Stream sediment 0 0 0 477 5 - 5 2.0 1.4 2.1 0.8 1.5 1.9 2.7 3.
@ Concentrate 0 0 0 464 1- 20 9.3 2.1 1.2 5.1 7 N 15 19
i Stream sediment 0 0 10 467 05- 1 0.6 1.4 0.6 0.2 .5 .6 .8 1.
T Concentrate 0 0280 184 1- 9 0.5 2.0 0.6 0.3 7 -- -- --
Stream sediment 0 0 O 477 100  -5000 1121.7 1.6 1252.8 583.9 780 1158 1706 2200
Mn Concentrate 0 0 0 464 70 -5000 860.1 1.9 1030 §92.4 571 920 1455 1895
Stream sediment 473 3 0 1 .5 0.5 -- 0.5 -- -- -- -- --
A9 Concentrate 25 0 0 39 2 -150 5.6 2.9 127 25.2 - -- -- --
Stream sediment 477 0 0 0 - - - - - - - - -
AS  Concentrate 451 0 0 13 500 -5000 1291.8 2.0 1646.1 1299.1 -- -- -- --
A Stream sedfiment 477 0 O 0 -- -- - - . - - - -
= Y Concentrate 460 1 0 3 20 -100 20,0 = 20.0 0.0  -- -- - --
= Stream sediment 0 4 0 473 10 - 200 19.4 2.0 26.0 24.1 -- 12 32 59
é 8 Concentrate 4 79 15 366 20 -2000 111.5 3.6 262.1 397.1 - 69 237 884
& Stream sediment 0 0 0 477 100 -1500 539.2 1.4 575.1 202.9 409 561 693 922
‘Ea Ba Concentrate 2 1 46 45 50 -5000 343.4 2.8 640.6 979.5 172 337 955 --
< B Stream sediment 0 285 0 2 1 - 1.5 1.0 1.1 1.0 0.1 -- - - -
g ® Concentrate 452 1 0 1 2 - 5 2.6 1.5 2.8 1.4 - - -- -
a gy Stream sediment 477 0 0 0 -- - - - - - - - -
uEJ Concentrate 455 0 0 9 20 - 500 59.8 2.8 105.5 151.3 -- - - --
) cd Stream sediment 477 0 0 0 -- - -- - -- - - - -
E Concentrate 464 0 O 0 -- -- - -- - - - - —
= Co Stream sediment 0 0 0 477 10 - 500 39.9 1.9 49.2 37.9 24 39 65 99
E Concentrate 18 81 0 365 10 - 700 25.0 2.3 42.0 73.3 -—- 19 33 55
%: c Stream sediment 0 1 0 476 10 -1500 80.8 2.2 111.5 128.3 52 83 138 206
= T Concentrate 59 0 2 403 20 -5000 475.0 3.2 898.7 1078.7 131 334 1083 1935
a ¢ Stream sediment 0 0 O 477 10 -1000 52.7 1.9 67.8 85.1 34 56 80 123
U Concentrate 0 10 1 453 10 -10000 56.9 4.6 260.4 216.4 15 38 144 550
La Stream sediment 1 24 0 452 30 - 50 48.2 1.1 48.6 5.1 -- - -- --
Concentrate 101 13 2 348 50 -2000 113.9 2.2 160.7 158.3 -- 67 164 317
Mo Stream sediment 454 4 0 19 5 - 200 15.8 2.6 27.9 44.8 -- -- -- -~
Concentrate 48 0 O 16 10 -1500 116.5 5.2 346.9 495.5 -- -- -- --
Nb Stream sediment 0 477 O 0 - - - . - - -- - --
Concentrate 222 67 0 175 50 - 200 64.3 3.7 85.4 41.6 - -—- 65 108
Ni Stream sediment 0 1 0 476 10 - 150 30.9 1.7 36.3 23.3 21 30 48 65
Concentrate 3 0 0 461 10 - 300 36.9 3.2 67.7 71.6 -- 37 99 178
Pb Stream sediment 0 14 0 463 10 - 150 16.5 1.5 18.2 10.9 -- 15 23 30
Concentrate 261 32 0 171 20 -5000 61.6 3.2 179.2 507.5 -- -- 28 90
Sh Stream sediment 477 0 0 0 -- - - - - - -- -- -
Concentrate 463 0 O 1 200 200.0 -~ 200.0 -- -- -- -- --
Sc Stream sediment 0 0 O 477 7  -100 29.6 1.5 32.2 13.7 21 29 43 57
2 60 370 10 - 130 25.4 2.5 36.8 28.9 10 32 70 --

Concentrate 32



TABLE 1.--Statistical summary of the analytical results for stream-sediment and heavy-mineral-concentrate samples,
Chignik quadrangle, Alaska--Continued

{Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected at limit
of detection; < = detected, but below the limit of detection; > = greater than upper limit of detection. Unqualified
population is one in which element concentrations fall within the sensitivity limits of the methods used. n = 477 for

stream-sediment samples, n = 464 for heavy-mineral concentrates.

Leaders (--) denote no data or insufficient data]

2 Data based
g on the Estimated percentile
= qualified DATA BASED ON THE UNQUALIFIED POPULATION distribution based on
b3 - Sample population n samples analyzed
5 g type Number of  Number  Range of o vsg 2 oS 25th 50th 75th  90th
. 2 samples of values 5 55 g £
g W N values s 2= 5. ‘2=
5 < 53 Sz tT§ 33
x OE O < £ v o
Sn Stream sediment 477 0 0 1 100 - - 100.0 -- -~ -- -- --
- Concentrate 443 0 0 21 20 -300 75.4 2.7 117.6 106.2 -~ - -- --
>
= sp  Stream sediment 1 0 0 476 150 -1000 353.6 1.4 377.5 136.0 257 365 492 623
we Concentrate 30 111 422 200 -7000 445.9 1.8 539.6 465.1 233 438 645 903
—
=8 Stream sediment 0 0 O 477 100 -1000 278.6 1.5 307.6 157.4 202 268 402 546
=5 Concentrate 0 0 o 464 20 -2000 269.3 2.0 340.5 243.2 170 282 477 650
-
z5 W Stream sediment 477 0 0 0 - - aa - .- - - - -
= Concentrate 452 0 0 12 100 -3000 254.8 3.2 558.3 934.4 -~ -- -- --
—O
za y Stream sediment O 2 0 475 10 - 70 33.9 1.5 36.9 15.0 24 34 49 63
wa Concentrate 28 2 0 434 20 -1500 127.5 2.9 226.9 278.2 51 13 238 606
=
"“ In Stream sediment 356 100 O 21 200 - 700 220.6 1.3 233.3 111.0 -~ -- -- --
Concentrate 442 0 1 21 500 -7000 1408.2 2.4 2109.5 2112.6 -~ - .- --
r Stream sediment 0 0 O 477 20 -1000 140.3 1.6 161.1 101.9 95 137 197 285
Concentrate 0 0 387 77 50 -1000 342.9 2.3 455.8 309.9 -~ -- -- --
E Cu Stream sediment 0 0 O 477 5 ~1700 20.3 2.1 34.2 108.5 13 19 29 54
(S
g'a_' Pb Stream sediment 0 3 O 474 5 <100 12.9 1.6 14.2 8.8 9 14 18 24
o
=& In  Stream sediment 0 0 0 477 10 -~ 250 44.7 1.8 51.9 27.7 28 50 69 92
o]
<<

lGrimes and Marranzino, 1968.
2Ward and others, 1969.



TABLE 2.--Statistical summary of the analytical results for stream-sediment and heavy-mineral-concentrate sample.

Sutwik Island quadrangle, Alaska

[Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected
limit of detection; < = detected, but below 1limit of detection; > = greater than upper limit of detection.
Unqualified population is one in which element concentrations fall within the sensitivity 1imits of the metho

used.

or insufficient datal]

n = 160 for stream-sediment samples, n = 159 for heavy-mineral concentrates. Leaders {--) denote no d

Data based
- on the ' Percentile distribution
2 Sample qualified DATA BASED ON THE UNQUALIFIED POPULATION based on n
’g? 2 type population samples analyzed
< 2 Number of Number  Range of 5 25th  50th 75th
5 2 samples of values g o= & =
© Lu values v TR ° Te
S N < > < - ] g+
S < 22 Sc 22
Q § o > - oD
= U O S +«~ QU
3 © < £ " O
Fe Stream sediment 0 0 0 160 2 - 15 7.5 1.4 7.9 2.8 5 8 10
Concentrate 0 0 8 151 J- 20 5.3 2.1 6.8 4.6 4 6 9
M Stream sediment 0 O 0 160 .- 7 1.6 1.3 1.7 0.6 1.3 1.6 2.
9 Concentrate 0 0 2 157 d- 15 1.8 3.9 3.7 4.0 5 2.0 6.3
ca Stream sediment 0 0 0 160 .5- 5 1.8 1.6 2.0 0.9 1.3 1.9 2.7
Concentrate 0 0 0 159 1 - 20 10.4 2.0 12.3 5.6 9 12 17 --
Ti Stream sediment 0 0 3 157 .3- 1 0.7 1.3 0.7 0.2 .6 7 9
Concentrate 0 0107 52 .2- 1 0.6 1.4 0.7 0.2 N -
Mn Stream sediment 0 0 0 160 200 - 3000 911.7 1.3 952.5 324.3 766 930 1079 1N
Concentrate 0 0 0 159 100 - 3000 908.0 1.7 1036.4 508.0 625 947 1370 1t
A Stream sediment 155 1 0 4 1 1.0 —=w=- R e -
9 Concentrate 146 0 0 13 2 - 700 14.2 7.0 104.3 209.9 <wvv-ee cem=e  --eee- -
A Stream sediment 159 Q0 O 1 1000 1000.0 ----- 1000.0 ===o==  cocem cemee coeeee -
- S Concentrate 145 0 1 13 500 - 5000 178.2 1.8 2076.9 1187.5 -=cos momee —meeee -
D
g A Stream sediment 160 0 0 =-ecee ccmceceececce cmmees saces cmcoee ssoeos sssee meees soeeee -
= U Concentrate 157 0 1 1 700 700 e=--- 700.0 =wvmme  semme mmeee ceeeee -
(6]
< 8 Stream sediment 0 0 0 160 10 - 200 24.0 2.2 35.3 41.8 ----- 22 39
5 Concentrate 0 27 9 123 20 - 5000 122.8 3.6 319.8 659.9 28 79 287 1
ud
& Ba Stream sediment 0 0 0 160 100 - 1000 449.6 1.6 489.3 179.6 346 465 599
z Concretrate 0 0 42 117 50 - 5000 450.1 3.0 807.6 987.8 275 740  —eeee- -
[}
I Be Stream sediment 0132 0 28 1 1.0 -=--- 1 smeeee emeee ceeee ceeeee -
E Concentrate 159 0 O [ el L E N P L L -
he Bj Stream sediment 160 0 0 ==-e-e mmceccmcmemce mcccee socee cmcmes cosess smses seses e -
e~ Concentrate 15 0 O 4 30 - 300 105.9 2.8 150.0 123.6 =<=~=- =-=cne --eee- -
vy cd Stream sediment 160 0 0 ~e=e-m comcemccmcoce mmmemee cmmce mecee ceseee —mees meeme —eeeee -
E Concentrate 159 0 Q0 ~ecc=s cccescmcescee smmees smmen smememee memm=e m=aes  —eeee —oooee -
= c Stream sediment 0 0 0 160 10 - 150 34.8 1.6 39.0 19.9 27 35 47
3 ®  Concentrate 3 12 0 144 10 - 500 26.8 2.3 44,0 73.4 ----- 26 35
= Cr Stream sediment 0 0 0 160 20 - 700 112.2 1.9 139.5 111.2 74 103 174
© Concentrate 23 0 0 136 50 - 5000 647.8 3.6 1259.3 1230.3 117 568 2077 :
Cu Stream sediment 0 0 0 160 10 - 700 49.8 1.9 64.5 80.4 33 48 68
Concentrate 0 9 0 150 10 - 7000 59.5 4.7 2471 730.2 13 50 156
La Stream sediment 0 O O 160 30 - 50 36.7 1.3 37.9 9.8 meeee seene emeeae -
Concentrate 40 0 2 117 50 - 1000 160.4 2.5 236.7 214.3 ----- 91 287
Mo Stream sediment 157 1 0 2 20 - 20 20.0 ===v= 20.0 wveens  cmmme meeme cmeea- -
Concentrate 148 0 0 11 20 - 200 45.6 2.8 76.4 81.0 -evee -veee cmm-—-
Nb Stream sediment 0 160 O 0 cemmecccccmee mmedes ceeea seeeme smeeme cmeee emees —ee-eo
Concentrate 67 15 0 77 50 - 200 84.2 1.6 93.8 45,4 ceeee oeee- 77
Ni Stream sediment 0 1 0 159 15 - 150 33.0 1.6 37.4 21.4 23 32 46
Concentrate 2 0 0 157 10 - 500 68.4 2.6 97.6 77.6 42 79 139
Pb Stream sediment 0 9 Q0 151 10 - 200 19.3 1.6 22.7 22.6 13 20 25
Concentrate 97 1 0 86 20 - 5000 92.6 3.6 280.8 698.3 ----e c-e-o 55
Sh Stream sediment 160 0 O 0 semmeemeemme mccsee cees scmees sseees meos —omae —e-eeee
Concentrate 158 0 0 1 300 300.0 ----- 300.0 =-=--= —eves seeee —meee-
Sc Stream sediment 0 0 0 160 15 - 100 43.1 1.5 46.5 16.9 33 44 55
Concentrate 13 0 5 4 20 - 150 47.2 1.9 57.2 33,1 --v-- 43 82



TABLE 2.--Statistical swmmary of the analytical results for 8tream-gediment and heavy-mineral-concentrate samples,
Sutwik Island quadrangle, Alaska--Continued

[Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected at

limit of detection; < = detected, but below 1imit of detection; > = greater than upper limit of detection.

Unqualified population is one in which element concentrations fall within the sensitivity limits of the methods
Leaders (--) denote no data

used.

or insufficient data]

n = 160 for stream-sediment samples, n = 159 for heavy-mineral concentrates.

w Data based
@ . on the Percentile distribution
> Sample qualified DATA BASED ON THE UNQUALIFIED POPULATION based on n
g w2 type population samples analyzed
« 8 Number of Number  Range of 25th  50th  75th  90th
: 2 samples of values 0 ve . c
s v N < > values T TS 9 22
5 5_ 88 E_ £%
Q € C £ - peay < -
- o < o > Nl ] o >
1] g v U | ST} - O
< o < £ wv o
sn Stream sediment 160 0 O 0  mmmmcmemcecee ccemee sesee cmesae ciemse semae mmmme mmmmem mmeee
= Concentrate 154 0 0 5 50 - 300 109.5 2.5 154.0 133.5 —ceee comome cmamen oo
E Sp Stream sediment O 0 0 160 100 - 700 331.1 1.4 351.2 120.3 275 336 424 506
%! Concentrate 10 0 1 148 200 - 3000 440.4 2.0 565.5 487.0 ----- 426 604 1026
el v Stream sediment Q0 0 0 160 100 - 500 225.4 1.4 236.9 79.6 194 234 298 357
w %—‘ Concentrate 0 0 0 159 20 - 1000 287.4 1.6 321.5 164.3 226 298 369 532
= & Stream sediment 160 0 0 0 m-scememmmsmen ssoses ooos cosoes oooen consscoeos soooes oooes
s Concentrate 155 0 0 4 200 - 500 251.5 1.6 275.0 150.0 ----- =—---n smmeee —eoeeo
’:z( § ¥ Stream sediment 0 0 0 160 10 - 50 24.1 1.5 26.2 11.5 19 24 33 e-me--
3 @ Concentrate 7 1 0 151 20 - 1000 144.1 3.2 251.8 242.2 56 127 398 603
;EJ n Stream sediment 83 70 O 7 200 - 500 241.6 1.4  257.1 T113.4 ---ee mmmos commen oo
» Concentrate 145 1 1 12 500 - 7000 1041.4 2.2 1491.7 1797.2 ----- =—--cs occeove  comees
r Stream sediment 0 0 0 160 70 - 1000 182.7 1.7 212.0 139.1 124 193 246 383
‘ Concentrate 0 0133 26 20 - 1000 366.9 2.8 504.3 294.8 ----- so-oe smmeee ceeeeo
Ng Cu Stream sediment 1 0 0 159 5 - 560 27.7 1.9 37.8 60.7 20 26 36 53
E E Pb  Stream sediment 0 0 0 160 5 - 120 12.2 1.6 14 .1 1.1 7 n 16 22
E § Zn  Stream sediment 0 0 0 160 10 - 350 59.6 1.6 65.8 35.1 48 62 75 93
[ae]
<C

1Grimes and Marranzino,

2Ward and others, 1969.

1968.



TABLE 3.--Statistical summary of the analytical results for stream-sediment and heavy-mineral-concentrate samples from
the combined data sets of Sutwik Island and Chignik quadrangles, Alaska

(Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected at limi
Unqualifiec
n =637

of detection; < = detected, but below the limit of detection; > = greater than upper limit of detection.
population is one in which element concentrations fall within the sensitivity limits of the methods used.
for stream-sediment samples, n = 623 for heavy-mineral concentrates.

Leaders (--) denote no data or insufficient dat

“ Data based
% on the Estimated percentile
> qualified DATA BASED ON THE UNQUALIFIED POPULATION distribution based on
g ‘é Sample population n samples analyzed
N 5 type Number of  Number  Range of o  oe 2 c 25th 50th 75th  90tt
° o samples of values = T2 ] T2
bl - - g o
2 N < > values OEJ c qé’ 2 S e P
- O © o > Madi -} g >
QU v v v L o U - QO
= CE WO < E_ w9
Fo Stream sediment 0 0 9 628 2 - 20 8.9 1.5 9.8 4.0 7 9 13 1.
Concentrate 0 0 35 588 0.7 - 20 5.4 1.9 6.6 4.3 4 5 9 1¢
M Stream sediment 0 0 0 637 0.3 - 7 1.6 1.4 1.7 0.6 1.3 1.6 2. ¢
9 Concentrate 0 0 13 610 0.1 - 1.5 1.7 3. 3.0 3.0 .8 1.8 5 4
ca Stream sediment 0 0 0 637 0.5- 5 1.9 1.5 2.1 0.8 1.5 1.9 2.
T Concentrate 0 0 0 623 0.1 = 20 9.6 2.1 11.5 5.2 7 11 16 -
z 7; Stream sediment 0 0 13 624 0.05- 1 0.6 1.4 0.6 0.2 .5
g Concentrate 0 0387 236 0.1 - 1.0 0.5 1.8 0.6 0.3 g .- -- -
g o Stream sediment 0 0 0 637 100 -5000 1064.8 1.6 1177.4 532.1 769 1048 1542 198
S Concentrate 0 0 0 623 70 -5000 872.1 1.8 1031.6 571.7 593 935 1440 186«
b pq Stream sediment 628 4 0 5 5. 0.8 1.3 0.9 0.2 -- -- -- -
z 9 Concentrate 5711 0 0 52 2 - 700 7.1 4.0 35.1 11.7 .- -- -- -
7 As Stream sediment 636 0 O 1 1000 -- - 1000.0 -- -- -- -- -
E Concentrate 596 0 1 26 500 -5000 1517.1 1.9 1861.5 1239.0  -- -- - -
. A Stream sediment 637 0 0 0 -- - - - - - - - R
% U Concentrate 617 1 2 3 20 -100 34.2 2.5 46.7  46.2  -- -- -- -
= 8 Stream sediment 0 4 0 633 10 - 200 20,5 2.1 28.4 29.8  -- 18 35 6
E Concentrate 4 106 27 486 200 -2000 111.8 3.5 256.1 389.7  -- n 201 70
z B Stream sediment 0 0 O 637 100 -1500 515.2 1.5 553.5 200.7 389 547 683 90
= 3 Concentrate 2 1 88 532 50 -5000 364.5 2.8 677.3 982.9 20 M0 1409 -
5 ge Stream sediment 0517 0 120 1 - 1.5 1.0 10 1.0 0.1 -- -- -- -
« Concentrate 611 1 0 N 2 - 5 2.5 1.5 2.8 1.4 -- -- -- -
Bi Stream sediment 637 0 0 0 - - - - - - - - -
Concentrate 610 0 0 13 20 - 500 71.3 2.8 103.8 152.5 -- -- -- -
cd Stream sediment 637 0 O 0 -- -- - - - - - - -
Concentrate 623 0 O 0 -- - .- - - .- - - -
Co Stream sediment O 0 0 637 10 - 500 38.6 1.8 46.7 34.5 24 38 61 9
Concentrate 21 93 0 509 10 - 700 25.5 2.3 42.6 73.3 -- 21 3 5
cp Stream sediment 0 1 0 636 10 -1500 87.8 2.1 118.5 124.7 42 89 146 23
= Concentrate 82 0 2 539 20 -5000 513.7 3.3 989.7 1086.3 130 363 1253 259
T c Stream sediment 0 0 0 637 10 -1000 51.9 1.9 67.0 83.9 34 53 78 1
g U Concentrate 0 19 1 603 10 -10000 57.5 8.2 257.1  791.4 15 34 147 52
2 |a Stream sediment 1 24 0 612 30 - 50 44.9 1.2 45.8 8.2 -- - -- -
E Concentrate 141 13 4 465 50 -1000 124.1 2.3 179.8  176.9  -- 64 183 40
& Mo Stream sediment 611 5 0 21 5 - 200 6.2 2.5 27.1 42.6 -- -- -- -
z ®  Concentrate 596 0 0 27 10 -1500  79.5 4.5  236.7 403.1 -- -- -- -
I Np  Stream sediment 0 637 0 0 -- - - - . —_— - - -
é’ Concentrate 289 82 O 252 50 - 200 79.2 1.6 88.0 42.9 -- -- 64 N
w yj Stream sediment 0 2 0 635 10 - 150 31.5 1.7 36.6 22,9 21 30 48 6
£ ' Concentrate 5 0 0 618 10 - 500 43.2 2.9 75.3 74.3 -~ 55 15 18
= Pb Stream sediment 0 23 O 614 10 < 200 17.1 1.5 19.3 14.8 - 17 23 2
E Concentrate 3%8 33 0 232 20 -5000 68.6 3.4 205.9  564.1 -- - 34 ]
z sp  Stream sediment 637 0 0 0 - - —- -- - - - - -
3 Concentrate 621 0 O 2 200 -300 2449 1.3 250.0 70.7 - -- - -
zE gc Stream sediment 0 0 0 637 7 - 100 32.5 1.6 35.8 15.8 23 32 48 6
» Concentrate 45 2 68 508 10 -100 29.8 2.4 41.8 30.4 -- 39 77 -



TABLE 3.--Statistical summary of the analytical results for stream-sediment and heavy-mineral-concentrate samples from
the combined data sets of Sutwik Island and Chignik quadrangles, Alaska--Continued

[Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected at 1i

of detection; < = detected, but below 1imit of detection; > = greater than upper limit of detection.
population is one in which element concentrations fall within the sensitivity lTimits of the methods used.
for stream-sediment samples, n = 623 for heavy-mineral concentrates.

Unqualified

n = 637
Leaders (--) denote no data or insufficient c

g Data based
2 on the Estimated percentile
— qualified DATA BASED ON THE UNQUALIFIED POPULATION distribution based on
E = Sample population n samples analyzed
e % type Number of  Number Range of o o iy c 25th  50th  75th 9C
o
- = samples of values C .2 o 2.2
2 N < values ] i E S
el g c S o~ iy C '~
U o m o > Rl ] T >
= v v v U N W - U
(& 1= AT s & [7oMa~]
sn Stream sediment 636 0 O 1 100 -- -- 300.0 -- -- -- -
3 Concentrate 57 0 O 26 20 - 300 81.0 2.7 124.6 110.0 -- -- --
2 Sr Stream sediment 1 0 0 636 100 -1000 347.8 1.4 371.0 132.6 254 360 486 €
- Concentrate 40 1 3 569 200 -3000 442.3 1.8 535.0 385.3 -- 433 651 <
0J >
wE v Stream sediment 0 0 O 637 100 -1000 2641 1.5 289.9 145.1 194 257 373 4
=S Concentrate 0 0 O 623 20 -2000 273.8 1.9 335.7 225.7 180 282 466 €
—_
,‘E§ W Stream sediment 637 0 O 0 .- - - - - - - -
-5 Concentrate 607 0 O 16 100 -3000 247.1 2.7 487.5 812.9 - - -
<z
§§ Y Stream sediment 0 2 0 635 10 - 70 317 1.5 34.2 14.9 22 30 46
= Concentrate 35 3 0 585 20 -1500 131.6 3.0 233.3 269.4 53 118 270 3
x
I n Stream sediment 439 170 0 28 200 - 700 225.7 1.3 239.3 110.0 -- - -
Concentrate 587 1 2 33 500 -7000 1261.9 2.3 1884.8 1997.7 -- - ~--
Ir Stream sediment 0 0 O 637 20 -1000 150.0 1.7 173.3  114.5 99 148 214 Vi
Concentrate 0 0520 103 20 -2000 348.8 2.4 468.1  305.4 -- - -
3 Cu Stream sediment 1 [ 636 5 =1700 21.8 2.1 34.9 98.3 14 20 34
(&
£ Pb  Stream sediment 0 3 0 634 5 -120 12.7 1.6 14.4 8.8 9 13 18
O o
=S In  Stream sediment 0 0 0 637 10 - 350 48.2 1.7 55.7 30.0 32 55 73
@
-

lGrimes and Marranzino, 1968.
2Ward and others, 1969.

n



Element concentrations are given in parts per million, except
for iron, magnesium, calcium, and titanium, which are recorded in
percent. Some of the data are reported simply as "N," or are preceded
by <or >, where N, not detected at the lower 1imit of detection;

<, detected but below the 1imit of detection; and >, greater than the

upper 1imit of detection.

12



For stream-sediment samples, the approximate visual Tower limits of
detection for the 31 elements analyzed by semiquantitative emission spec-
troscopy are as follows: for those samples reported in percent--iron and
calcium, 0.05; titanium, 0.002; magnesium, 0.02; for those elements report-
ed in ppm--silver, 0.5; beryllium, 1; cobalt, copper, molybdenum, nickel,
and scandium, 5; manganese, gold, boron, bismuth, chromium, lead, tin,
vanadium, yttrium, and zirconium, 10; barium, cadmium, lanthanum, and
niobium, 20; tungsten, 50; antimony, strontium, and thorium, 100; and
arsenic and zinc, 200. Lower limits of detection for atomic absorption
analyses are copper, 5.0; lead, 5.0; and zinc, 5.0.

The upper limits of detection for semiquantitative emission
spectroscopy for stream sediments are as follows: for those elements
reported in percent--iron and calcium, 20; titanium, 1; magnesium, 20;
for those elements reported in ppm--scandium, 100; gold and cadmium,

500; beryllium, bismuth, lanthanum, tin, and zirconium, 1,000; boron,
cobalt, molybdenum, niobium, thorium, and yttrium, 2,000; manganese,
silver, barium, chromium, strontium, and nickel, 5,000; arsenic,
antimony, tungsten, vanadium, and zinc, 10,000; and copper and lead,

20,000.

13



For heavy-mineral-concentrate samples the approximate visual lower
1imits of detection for the 31 elements analyzed by semiquantitative
emission spectroscopy are as follows: for those elements reported in
percent--iron and calcium, 0.1; titanium, 0.005; magnesium, 0.05; for
those elements reported in ppm--silver, 1; beryllium, 2; cobalt, copper,
molybdenum, nickel, and scandium, 10; manganese, gold, boron, bismuth,
chromijum, lead, tin, vanadium, yttrium, and zirconium, 20; barium,
cadmium, lanthanum, and niobium, 50; tungsten, 100; antimony, strontium,
and thorium, 200; and arsenic and zinc, 500.

The upper limits of detection for semiquantitative emission
spectroscopy for the analyses of heavy-mineral-concentrate samples are

identical to those given for minus-80-mesh stream-sediment samples,

14
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