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INTRODUCTION

A geochemical reconnaissance investigation was undertaken in the
Chignik and Sutwik Island quadrangles, Alaska, during the 1977 field
season. The investigation is one segment of the Alaska Mineral Resource
Assessment Program,in which the mineral resource potential is evaluated
for specific quadrangles. This report includes data for 558 minus-80-mesh
(0.18 mm) stream-sediment and 550 heavy-mineral-concentrate samples
(p1s. 1 and 2), which were collected to aid in the mineral evaluation
of these quadrangles. Statistical data compiled from the analytical
results of minus-80-mesh (0.18 mm) stream sediments and heavy mineral
concentrates are provided in tables 1-5. Analytical results of these

two sample media are listed in table 6.



SAMPLE COLLECTION AND METHODS OF PREPARATION

Geochemical samplina was completed during an 8-week field season
by a helicopter-assisted U.S, Reological Survey team consisting of
D. E. Detra, C. D. Holloway, and M. E. Yount.

Heavy—minera]—concentra;é and stream-sediment samples were collected
from the active channels of streams draining areas from 5 to 16 square
kilometers. Stream-sediment samples consisted of several scoops of
fine- to coarse-grained sediment, which were wet sieved through a 9-mesh
(2 mm) stainless steel screen at the sample site. The 9-mesh (2 mm)
stream sediment sample was oven dried and sieved through an 80-mesh
(0.18 mm) stainless steel sieve. This minus-80-mesh fraction was then
around to minus-150-mesh (<0.1 mm) on ceramic plates in a vertical

pulverizer and was retained for analysis (fig. 1).



The heavy-mineral concentrates collected at stream sites were
initially wet sieved through a 9-mesh (2 mm) stainless steel screen and
panned at the collection site to reduce the percentage of lfght minerals
in the sample. The samples were oven dried and sieved through a 20-mesh
(0.83 mm) sieve. The minus-20-mesh fraction was further separated with
bromoform into two fractions--a light-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 heavy-mineral
fraction with the use of a hand magnet and a Frantzl/ isodynamic magnetic
separator set at 0.2 ampere with forward and-side slopes of 5 and 10
degrees, respectively. This magnetic fraction was labeled C-1. The
remaining heavy-mineral fraction was again run through the Frantz
isodynamic separator at a setting of 0.6 ampere with no change in slopes.
The intermediate fraction having magnetic susceptibility between 0.2 and
0.6 ampere was retained and labeled C-2. The nonmagnetic fraction at the
0.6 ampere setting, which contained primarily zircon, apatite, and in
some cases metal oxides and sulfides, was labeled C-3 and was retained
for analysis. The nonmagnetic fraction (C-3) was split; one fraction
was saved for mineralogical analysis, and the other was pulverized with
a mortar and pestle and was retained for analysis by semiquantitative

emission spectroscopy (fig. 1).

l-/Use of trade names in this report is for descriptive purposes only
and does not constitute endorsement by the U.S. Geological Survey. -

-



Figure 1.-- Flow chart showing the stream-sedimeant and heavy-mincral-concentrate sample

preparation procedure, as applicd in the Chignik, Sutwik Island quadrangles,
Alaska.
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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, §i1ver, gold, arsenic,
boron, barium, beryllium, bismuth, cadmium, cobalt, chromium, copper,
lanthanum, molybdenum, niobium, nickel, lead, antimony, scandium, tin,
strontium, vanadium, tungsten, yttrium, zinc, and zirconium, as described
by Grimes and Marranzino (1968). Atomic absorption spectrophotometry was
used to determine copper, lead, and zinc (Ward and others, 1969).

The C-3 fraction of the heavy-mineral-concentrate samples was
analyzed with the emission spectrograph for determination of the same 30
elements as were analyzed for the stream-sediment samples. The method of
analysis was as 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 mg 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. Al1 values were therefore
doubled. Results were reported as the approximate midpoints of geometric
brackets whose boundaries are 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc.
Doubled values occurring between midpoints were rounded to the higher

midpoint (e.g. 20 ppm x 2 = 40 ppm, but reported as 50 _ppm).



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).

The analyses were performed by E. F. Cooley, G. W. Day, R. M. O'Leary,

J. T. Hurrell, and G. K. Hoffman.

EXPLANATION OF DATA

The data reported in the analytical listings were entered into the
U.S. Geological Survey computer data storage system, RASS (Rock Analyses
Storage System), retrieved, and analyzed statistically by S. K. McDanal,
C. M. McDougal, and T. M. Billings using the U.S. Geological Survey STATPAC
program (VanTrump and Miesch, 1977).

Tables 1 and 2 contain the simple linear correlation coefficients
among logarithmic values of element concentrations in stream sediments
and heavy-mineral-concentrates from the two quadrangles. The upper half
of each table contains correlation coefficients, multiplied by 100; the
lower half is the number of pairs of values used to compute coefficients.

Summarized statistics of stream-sediment and heavy-mineral-concentrate
data are presented in table 3 for both quadrangles combined, in table 4

for the Chignik quadrangle, and in table 5 for the Sutwik Island quadrangle.
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TABLE 3.--Statistical swmmary of the analytical results for strean sediment and heavy mineral concentrate samples from
the combined data sets of Sutwik I'sland and Chignik quadrangles, Alaska

[Qualified population is one in which element concentrations are coded with an N, <, or > where N = not detected at 1imit
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 1imits of the methods used. N = 558
for stream sediment samples, N = 550 for heavy mineral concentrates. Leaders (--) denote no data or insufficient data)

o Data based
. on the
= qualified DATA BASED ON THE UNQUALIFIED POPULATION Percentile distribution based
j% = Sample population on n samples analyzed
« £ type Number of Number  Range of . 25th  50th  75th  90th
o & samples of values o oc - =
3 ! values u Tig v e
= N < > +- e ] E o+
+ @ o © = o o
2 EC £ o FENN 4 = o
= o wm o > - T >
sg o] g bR
Fe Stream sediment O 558 2 - 20 8.4 1.5 9.2 3.5 6 9 n 14
Concentrate 4] 3 517 0.7- 20 5.0 1.9 6.2 4.2 4 5 8 19
M Stream sediment O 558 0.5- 7 1.5 1.3 1.6 0.5 1.2 1.6 2.0 2.4
9 Concentrate 0 543 0.1- 1.5 1.5 3.0 2.7 3.0 7 1.5 4. 7.7
Ca Stream sediment 0 558 0.5- 5 1.9 1.4 2.1 0.8 1.5 2. 2.8 3.4
Concentrate 0 550 0.1- 20 9.3 2.1 1.2 5.2 7 1N 15 —eeee-
Ti Stream sediment O 1 548 0.3- 1 0.6 1.4 0.6 0.2 .5 6 .8 1.0
Concentrate 0 34 202 0.1- 1.5 0.4 1.8 0.5 .29 B A e T
Mn Stream sediment O 558 100 -3000 989.7 1.5 1081.5 470.6 724 965 1261 1919
Concentrate 0 550 70 -5000 806.8 1.8 949.8 532.0 533 845 1265 1651
Ag Stream sediment 549 5 b= 0.8 1.3 0.9 0.2 —mmem  mmmme mmmen e
Concentrate 510 40 2 - 700 6.8 4.5 42.2 126.6 -=-=-= —cmee emmmee emeee-
As Stream sediment 557 1 1000 -=-vmm —meee 1000.0 ==---= ccmee mmmee mmmeee mmeee-
Concentrate 523 26 500 -5000 1517.1 1.9 1861.5 1239.0 =—-cee  c;mee comeae cceeen

Au Stream sediment 558

SEMIQUANTITATIVE EMISSION SPECTROGRAPHY!

Concentrate 545 3 20 - 700 65.4 7.7 246.6 392.5 ~-oee mmeon mmeee e
B Stream sediment 0 558 10 - 200 18.4 2.0 25.2 28.1 —me-- 18 27 49
Concentrate 4105 2 421 20 -5000 117.0 3.5 296.7 592.3 ----- 69 237 774
Ba Stream sediment 0 558 100 -1500 511.2 1.4 550.0 203.4 403 494 643 799
Concentrate 2 8 467 50 -5000 388.6 2.7 706.5 1003.0 208 402 1450  --=--.
Be Stream sediment 0 47 86 1 - 1.5 1.0 1.1 1.0 0.1 —mmmm e mee e
Concentrate 538 N 2 - b 2.5 1.5 2.8 1.8 —ceee e e cmeee
Bi Stream sediment 558 B R e ittt
Concentrate 539 11 20 - 500 71.4 3.0 127.2 151.2 ~=-com mmmee e e
cd Stream sediment 558 0  emmmmmmmmee mmdde mmie heesan smesms sesee smame semeae mme——
Concentrate 550 L e T e et
Co Stream sediment 0 558 10 - 150 39.2 1.8 46.9 29.8 26 38 54 94
Concentrate 21 9 436 10 - 700 24.6 2.4 43.9 78.7 —-ee- 20 32 50
Cr Stream sediment 0 558 10 -1500 85.7 2.1 115.3 115.0 53 87 133 233
Concentrate 82 467 50 -5000 454.0 3.2 879.4 1023.2 111 287 963 2685
Cu Stream sediment 0 558 10 -1000 48.7 1.8 61.8 78.0 33 47 67 97
Concentrate 01 530 10 10000 59.4 4.8 272.4 814.6 14 48 153 530
La Stream sediment 1 2 534 30 - 50 44 1 1.2 451 8.5 mmmem mmeme mmemee e
Concentrate 140 407 50 -2000 131.3 2.3 193.5 202.6 -=---- 69 206 383
Mo Stream sediment 536 17 5 - 200 16.3 2.7 29.7 LY
Concentrate 524 26 10 -1500 80.9 4,5 243.8  409.3 cecem mmmme mmemem e

Stream sediment 0 5

SEMIQUANTITATIVE EMISSION SPECTROGRAPHY!

NO OO UT— O~ OW QU OW WO OO0 WO OO OO0 —NN —~O0O O —0O OO0 O OO0 OO OO OO0 OQ
QOO0 OC OO0 OO0 OO OO WO —~O ~wO OO0 OO OO MO OO OO -0 ~0O OO OO NO OO0 NO wo
(=)

5
Nb Concentrate 242 6 248 50 - 200 79.8 1.5 88.5 42,9 —ecem e 66 120
Ni Stream sediment O 557 10 - 150 31.3 1.6 35.5 19.1 22 31 *48 54
Concentrate 5 545 10 - 500 37.4 3.0 64.6 66.1 --e-- 43 95 155
Pb Stream sediment 0 2 537 10 - 200 16.8 1.5 19.1 15.4 =—umne 18 23 28
Concentrate 358 287 20 -5000 73.6 3.3 204.1 508.5 -—--ee  meee- 32 81
Sh Stream sediment 558 0 mmmmmmmmeee mmee e s meeel mdmme cmmee mmemee s
Concentrate 548 2 200 - 300 244.9 1.3 250.0 70,7 =cmme mme mmmeem e
Sc Stream sediment 0 558 10 - 100 32.5 1.5 35.9 16.1 24 33 45 55
Concentrate 45 1 493 10 - 150 29.5 2.4 42.1 32.6 -wu-- 26 62 88



TABLE 3.--Statistical swmmary of the analytvical 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
1imit of detection; < = detected, but below limit of detection; > = greater than upper limit of detection. Unqual-
ified population is one in which element concentrations fall within the sensitivity limits of the methods used.

N = 558 for stream sediment samples, N = 550 for heavy mineral concentrates. Leaders (--) denote no data or
insufficient datal

. Data based Percentile distribution
o— cgs donn
o qualified DATA BASED ON THE UNQUALIFIED POPULATION ase
-Z’ Sample population samples analyzed
£ € type s
« 2 Number of Number Range of g 25th  50th 75th 90th
o o samples of values ° o 2 c
g W values - -6 © 6
£ Ve 5 55 ¢ 5%
+ 1) [« = T
I £ = ey & -
= o © > — 1o s >
& &8 g 83
gn Stream sediment 557 0 O 1 100 emeeee ceeen 300.0 ---=== -o=mm mmmem emmmen e
- Concentrate 532 0 0 18 20 - 300 88.9 2.6 133.8 114.5 =--=-n m;com —mmee e
E S Stream sediment 0 0 0 558 300 - 100C 342.7 1.4 366.1 123.4 276 347 445 520
%] Concentrate 30 0 2 518 200 - 7000 456.1 1.8 558.1 481.2 ----- 446 623 320
'-'Z-'; v Stream sediment 0 0 0 558 100 - 700 246.6 1.4 363.8 105.7 203 251 327 399
wo Concentrate 0 0 0 550 200 - 2000 263.4 1.9 328.4 235.1 184 283 416 558
— X
=8 W Stream sediment 558 0 0 0 —ecccmem—mee ememem eceme cmmmem mmmmme mmeme mmmee cmmmm= ————
=& Concentrate 53 0 0 1 100 - 3000 247 .1 2.7 487.5 812.9 ---e  cmmem mmmmmm emee.
(&)
Z ,  Stream sediment 0 1 0 557 10 - 70 28.9 1.4 3.2 123 22 30 39 49
= Concentrate 35 3 0 512 20 - 1500 139.7 3.0 249.9 281.3 50 127 313 609
% n Stream sediment 388 147 0 23 200 - 500 219.4 1.2 226.0 68.8 =~=--= —moee mmmee e
n Concentrate 516 1 2 31 500 - 7000 1189.2 2.3 1780.6 1980.3 ----= —-mee mmmeem oo
7r Stream sediment 0 0 0 6558 50 - 1000 149.2 1.6 174.3 118.7 99 140 221 N
& Concentrate 0 01469 & 20 - 2000 348.4 2.6 510.6 416.0 ----- —-com mmmmem oo
‘-’E Cu Stream sediment 1 0 0 557 5 - 1700 22.7 2.1 34.9 91,1 4 22 34 52
g% Pb  Stream sediment 0 3 0 555 5 - 120 13.2 1.6 14.8 8.9 8 13 18 23
F_.
<§ In  Stream sediment 0 0 0 558 10 - 350 48.1 1.7 55.0 31 34 52 70 88

1Grimes and Marranzino, 1968.
2Nard and others, 1969.
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TABLE 4.--Statistical sumnary of the analytical results for strecm sediment and heavy mineral coneentrate samples,
Chignik quadrangle, Alaska

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

1imit 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 limits of the methods
N = 398 for stream sediment samples, N = 391 for heavy mineral concentrates.
or insufficient data]

used.

Leaders (--) denote no data

I1

= Data based Percentile distribution
g on the based on n
el qualified DATA BASED ON THE UNQUALIFIED POPULATION samples analyzed
E - Sample population P Y
« & type Number of Number  Range of 25th 50th  75th  90th
° 5 samples of values o s = o &
B & N < > values = TS W 2.2
s §_ Bs £_ 85
1} EC £ + £ =
= o« o > - O o >
g2 38 Zz 53
Fe Stream sediment 0 O 0 398 2 - 20 8.9 1.5 9.7 3.7 6 9 12 15
Concentrate 0 0 25 366 1 - 20 4.9 1.9 6.1 4.1 4 5 8 19
M Stream sediment 0 0 0 398 .5- 3 1.5 1.3 1.6 0.2 1.2 1.6 2.0 2.4
9 Concentrate 0 0 5 386 i- 10 1.5 2.7 2.4 2.4 .8 1.4 3.1 6.5
Ca Stream sediment 0 0 0 398 .5- 5 2.0 1.4 2.1 0.7 1.5 2.0 2.8 3.4
Concentrate 0 0 0 3% d- 20 8.9 2.2 10.8 5.1 7 n 15 17
Ti Stream sediment 0 0 7 391 .3- 1 0.6 1.4 0.6 0.2 .4 .6 .7 .9
Concentrate 0 0241 150 - 1 0.5 2.0 0.6 0.3 A el e P
Mn Stream sediment 0 O 0 398 100 - 3000 1022.9 1.6 1133.4 509.3 708 998 1485 2070
Concentrate 0 0 0 391 70 - 5000 769.0 1.9 914.6 538.1 492 801 1208 1629
A Stream sediment 394 3 0 1 .5 0.5 -=--- 0.5 === e memem mmemee emeeeo
9 Concentrate 364 0 0 27 2 - 150 4.8 3.2 12.4  29.2 ----- memem cmmmee e
As Stream sadiment 398 0 O e e T i
Concentrate 378 0 0 13 506 - 5000 1291.8 2.0 1646.1 1299.1 ----- —coom cmommm meeeo-
Au Stream sediment 398 0 O L T T L L T et
» Concentrate 388 1 0 2 20 - 20.0 ----- 20.0 0.0 ----- —ommm mmemee -
%% B Stream sediment 0 0 0 398 10 - 150 16.6 1.9 21.2 18.9 ----- 12 25 45
= Concentrate 4 78 11 298 20 - 5000 114.7 3.6 287.2 563.0 ----- 65 223 705
(4]
e Ba Stream sediment 0 0 0 398 200 - 1500 538.3 1.4 374.9 207.5 416 505 666 850
5 Concentrate 2 1 38 350 50 - 5000 370.1 2.7 672.7 1007.2 192 352 959 5440
|€5)
& e Stream sediment 0340 0 58 1 - 1. 1.0 1.1 1.1 0.2 -mcem mmmee cmmeee eeeeen
= Concentrate 379 1 0 M 2 - 5 2.6 1.5 2.8 L et
5 gy Stream sediment 398 0 0 0 someoccmeooo cmmooc cmeoe occes cccos cemee ceeen eeeee e
v Concentrate 38 0 © 7 20 - 500 57.0 3.3 114.3 173.0 ----- —-com cmeoom —eee--
=
= cd tream sediment 398 0 O 0 memmmmmmmee e meee meeeen mecees mmeen mmmes mmmeem —mmme-
W Concentrate 391 0 O [ T T L Lt T T it
= Co Stream sediment 0 0 0 398 10 - 150 41.2 1.9 50.1 32.5 26 40 61 102
H Concentrate 18 81 0 292 10 - 700 23.6 2.5 43.9 81,4 -ecee a-eeo 30 47
l—
= Cr Stream sediment 0 0 0 398 10 - 1500 77.0 2.2 105.6 115.2 47 77 119 213
=4 Concentrate 59 0 1 331 50 - 5000 392.3 3.0 723.4 880.6 98 262 747 1751
&5 Cu Stream sediment 0 0 0 398 10 - 1000 48.3 1.8 60.8 77.2 33 46 67 97
« Concentrate 0 10 1 380 10 -10000 59.5 4.9 282.4 846.3 14 47 151 583
La Stream sediment 1 23 0 374 30 - 50 47.9 1.1 48.3 5.6 mmmem e mmmeen ceeeee
Concentrate 1060 0 1 29 50 - 2000 121.1 2.3 176.2 195.5 ----- 62 178 341
Mo Stream sediment 379 4 0 15 5 - 200 15.9 2.9 31.0 50.3 ----- oo cmmeem eeeee-
Concentrate 376 0 0 15 10 - 1500 123.3 5.5 366.7 506.3 ----- c-mee ecmcmon ceeee-
Nb Stream sediment 0 398 O el it el I T
Concentrate 175 45 0 171 50 - 200 77.9 1.5 86.3 41.7 ---=-- —--eo 61 115
Ni Stream sediment 0 0 0 398 10 - 100 30.7 1.7 34.8 18.1 22 N 44 54
Concentrate 3 0 0 388 10 - 300 29.3 2.9 51.3 55.7 =—---- 23 74 135
Pb Stream sediment 0 12 0 386 10 - 150 15.9 1.5 17.7 1.3 ----- 16 22 26
Concentrate 261 4 0 126 20 - 3000 65.9 3.1 167.0 382.8 ----c ccecee a-e--- 77
Sh Stream sediment 398 0 0 T T i
Concentrate 390 0 O 1 200 200.0 -~---- 200.0 —ccccc mmcce amcce mmmeme mm———
Sc Stream sediment 0 0 0 398 10 - 70 29.1 1.5 N7 13.7 22 30 39 50
Concentrate 32 2 5 352 10 150 24.4 2.5 36.1 30.5 ----- 12 55 76



TABLE 4.--Statistical swmmary of the analytical results for stream sediment and heavy mineral concentrate samples,
Chignik quadrangle, 4laska--Continued

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

Timit 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 1imits of the methods

used.

N = 398 for stream sediment samples, N = 391 for heavy mineral concentrates.
or insufficient data]

Leaders (--) denote no data

«» Data based
@ on the Percentile distribution
= Sample qualified DATA BASED ON THE UNQUALIFIED POPULATION based on n
g 2 type popuiation samples analyzed
« B Number of Number  Range of o 25th 50th  75th  90th
°c 9 samples of values o e o e
g - Tues T e B 7.2
2 N < > Ve 2 4343 £ o+
+ [} (IR = helN. -
Q Ec Eor PR~ [
= o m o> o~ s >
U D QL S + O
S E [Dige < E [7¢ Bxw)
Sn Stream sediment 397 0 O 1 100 cmemem emeee L0 T T T T T ——
Concentrate 378 0 0 18 20 - 300 82.2 2.8 126.1 111.4 ----c comee cecmme cmemee
E:- Sp Stream sediment 0 0 0 398 150 - 1000 347.5 1.4 372.1 138.1 276 353 452 525
w & Concentrate 20 0 1 370 200 7000 462.7 1.8 555.4 479.5 265 454 627 801
ol § v Stream sediment 0 0 0 398 100 700 255.7 1.4 274.7 112.8 208 258 339 430
== Concentrate 0 0 0 39 20 - 2000 254.3 2.1 331.3 258.7 160 269 437 570
L é W Stream sediment 398 0 0 S
é v Concentrate 379 0 0 12 100 - 3000 254.8 3.2 558.3 934.4 --cer coeee cmeeer memeee
= § y Stream sediment 0 1 0 307 10 - 70 31.1 1.4 33.3 12.2 25 32 41 50
a9 Concentrate 28 2 0 361 20 - 1500 138.0 3.0 249.2 296.1 48 127 274 613
g 7n Stream sediment 305 77 0 16 200 300 210.4 1.1 212.5 34,2 --ce- cmcce cecmcee emeeeo
Concentrate 371 0 1 19 500 7000 1293.2 2.4 1963.2 2114.6 =---== c-cec ceceen ceeee-
7r Stream sediment 0 0 0 398 50 - 1000 137.5 1.6 158.7 106.0 95 119 203 282
Concentrate 0 0336 55 50 - 2000 340.0 2.6 513.6 465.0 --=-- cmme- memmee cmee-
% Cu Stream sediment 0 0 0 398 5 - 1700 21.0 2.2 33.8 100.7 12 21 32 51
(:E_ E Pb  Stream sediment 0 3 0 395 5 - 100 13.7 1.6 15.2 7.9 8 14 15 24
o
E & In ' Stream sediment 0 0 0 398 10 - 250 44.2 1.7 50.7 28.1 28 46 67 86
o
<

1Grimes and Marranzino, 1968.
2Ward and others, 1969.
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TABLE 5.--Statistical swmmary of the analytical results for stream sediment and heavy mineral concentrate samples,

Sutwik Island, Alaska

[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

used.

or insufficient data]

N = 160 for stream sediment samples, N = 159 for heavy mineral concentrates. Leaders (--) denote no data

Data based
2 on the Percentile distribution
2 Sample qualified DATA BASED ON THE UNQUALIFIED POPULATION based on n
'é‘ 2 type population samples analyzed
= g Number of Number  Range of 5 25th  50th  75th  90th
£ 2 samples of values g oe -2 c
- ™ values o TS ¥ TL
<} N < > T PR = © +
= ey Q © = T
P ] £~ iy o
2 E 3% @ 23
[{>Buv} =< £ wv T
Fe Stream sediment 0 0 0 160 2 - 15 7.5 1.4 7.9 2.8 5 8 10 12
Concentrate 0 0 8 151 d- 20 5.3 2.1 6.8 4.6 4 6 9 19
Mg Stream sediment 0 0 0 160 - 7 1.6 1.3 1.7 0.6 1.3 1.6 2.1 2.5
Concentrate 0 0 2 157 d- 15 1.8 3.9 3.7 4.0 .5 2.0 6.3 10.0
Ca Stream sediment 0 0 0 160 .5- 5 1.8 1.6 2.0 0.9 1.3 1.9 2.7 3.5
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 1.0
Concentrate 0 0107 52 .2- 1 0.6 1.4 0.7 0.2 I ettt
Mn Stream sediment 0 0 0 160 200 - 3000 911.7 1.3 952.5 324.3 766 930 1097 1180
Concentrate 0 0 0 159 100 - 3000 908.0 1.7 1036.4 508.0 625 947 1379 1686
A Stream sediment 155 1 0 4 1 1.0 -=--- L ettt
9 Concentrate 146 0 0 13 2 - 700 14.2 7.0 104.3 209.9 --c-u cmcec cemeeo oo
As Stream sediment 159 ¢ O 1 1000 1000.0 ----- 1000.0 ==-=== =c-mm mmmme mmemem e
- Concentrate 145 0 1 13 500 - 5000 178.2 1.8 2076.9 1187.5 -ccme mccem cmcmee cceeeo
>-
= Au Stream sediment 160 0 0 ~sccec memimmmcm e e cceeh cccem ccmcce mmmee mcmme mmmeee ammee-
?._, Concentrate 157 0 1 1 700 700 --e-- 700.0 -cccee  cmmme mmcee e —memee
e B " Stream sediment 0 0 0 160 10 - 200 24.0 2.2 35.3 41.8 ----- 22 39 65
5 Concentrate 0 27 9 123 20 5000 122.8 3.6 319.8 659.9 28 75 287 1259
Ll
o Ba Stream sediment 0 0 0 160 300 - 1000 449.6 1.6 489.3 179.6 346 465 599 729
z Concretrate 0 0 42 117 50 - 5000 450.1 3.0 807.6 987.8 275 740 ce-eem meeeee
A Be Stream sediment 0132 ¢ 28 1 1.0 --—-- 1 ccmcce cmmme eeee e e
g Concentrate 159 0 0 0 s mmmcmn memee cmemme mmmeee e s mmmee e
w Bi Stream sediment 160 0 0 =-veoc cmecmcmmcmmes mmmen ceeee mmecee memmee mmmme memm mmmem e
w Concentrate 155 0 0 4 30 - 300 105.9 2.8 150.0 123.6 ----- =---- ccmeem co-eee
= cd Stream sediment 160 0 0 ==-om- momoocemoemen coooo coo oooooo cocooo coooo cooeo cooooo ooooeo
E Concentrate B3 N N Sy O O O T
= Co Stream sediment 0 0 0 160 10 - 150 34.8 1.6 39.0 19.9 27 35 47 56
=4 Concentrate 3 12 0 144 10 - 500 26.8 2.3 44,0 73.4 ----- 26 35 58
& Cr Stream sediment 0 0 0 160 20 - 700 112.2 1.9 139.5 111.2 74 103 174 285
v Concentrate 23 0 0 136 50 - 5000 647.8 3.6 1259.3 1230.3 117 568 2077 3257
Cu Stream sediment 0 0 0 160 10 - 700 49.8 1.9 64.5 80.4 23 48 68 94
Concentrate ¢ 9 0 150 10 - 7000 59.5 4.7 247.1 730.2 13 50 156 487
La Stream sediment G 0 0 160 30 - 50 36.7 1.3 37.9 9.8 —--om mmeem cmmeem eeeeee
Concentrate 40 0 2 17 50 - 1000 160.4 2.5 236.7 214.3 ----- 91 287 496
Mo Stream sediment 157 1 0 2 20 - 20 20.0 ----- 20.0 —-mc-m cmmeo memee mmeeee omeeeo
Concentrate 148 0 0 N 20 200 45.6 2.8 76.4 81.0 ----v e-cmm  cmcmee cmmee-
Nb Stream sediment 0 160 0 0 mcmmmemeee ccce cceee mcccie creemr cmemr meeem ecmeee —eceee
Concentrate 67 15 0 77 50 - 200 84.2 1.6 93.8 45,4 ---ev o 77 132
Ni Stream sediment 0 1 0 159 15 - 150 33.0 1.6 37.4 21.4 23 32 46 55
Concentrate 2 0 0 157 10 - 500 68.4 2.6 97.6 77.6 42 79 139 188
Pb Stream sediment 0 9 0 151 10 - 200 19.3 1.6 22.7 22.6 13 20 25 33
Concentrate 97 1 0 6l 20 - 5000 92.6 3.6 280.8 698.3 ----- ~---- 55 139
Sb Stream sediment 160 0 0 ) cmeemmmmeec- cmemee mmmee mcmmee memmis mmmee mmmmm emm——— —————
Concentrate 158 0 0 1 300 300.0 ----- 300.0 --=-ur  memme memem cmeen oeeee-
Sc Stream sediment 0 0 0 160 15 - 100 43.1 1.5 46.5 16.9 33 44 55 70
Concentrate 13 0 5 141 20 - 150 47.2 1.9 57.2 33.1 ----- 48 82 110
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TABLE 5.--Statictical summary of the analytical results for stream sediment and heavy mineral concentrate samples,
Sutwik Island, 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
N = 160 for stream sediment sampies, N = 159 for heavy mineral concentrates.
or insufficient data]

used.

Leaders (--) denote no data

«» Data based
@ on the Percentile distribution
= Sample qualified DATA BASED ON THE UNQUALIFIED POPULATION based on n
2 2 type population samples analyzed
“ % Number of Number  Range of 25th  50th  75th  90th
: - samples of values o oe = =
2 N < » values ks T2 3 r.e
= + - £ o +
+ [}] QU © = o o
[ £ c g - + £ s o
= o m© o > — " < >
[ V] U O - 4 O
W E [0y <) < £ v
Sn Stream sediment 160 0 0 1 e T T T ettt
_ Concentrate 1% 0 0 5 50 - 300 109.5 2.5 154.0 133.5 =ee-= acmo= mmmmem —oooo-
5 Sr Stream sediment 0 0 0 160 100 - 700 331.1 1.4 351.2 120.3 275 336 424 506
0 Concentrate 10 0 1 148 200 - 3000 440.4 2.0 565.5 487.0 ----- 426 604 1026
& % v Stream sediment 0 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
E & Stream sediment 160 0 0 0 ssmem-e-msees smms meos iooos coooms soeen eeen eeeee eeeeee
E g Concentrate 155 0 0 4 200 - 500 251.5 1.6 275.0 150.0 =---= =mcm= smmmmm mmmme-
E’ § y Stream sediment 0 0 0 160 10 - 50 24.1 1.5 26.2 11.5 19 24 33 ememe
= Concentrate 7 1 0 151 20 - 1000 144,17 3.2 251.8 242.2 56 127 398 603
£ 4, Stream sediment 8 70 0 7 200 - 500 241.6 1.4  257.1 1134 -cew cemem ommeee meee-
«n Concentrate 145 1 1 12 500 - 7000 1041.4 2.2 1491.7 1797.2 -=--= —---e —evems —ommee
7r 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 ----- —o--- - e
Ng Cu  Stream sediment 1 0 0 159 5 - 560 27.7 1.9 37.8 60.7 20 26 36 53
o & Pb  Stream sediment 0 0 0 160 5 - 120 12.2 1.6 141 1117 1 16 22
£ & In  Stream sedimnt 0 0 0 160 10 - 350  59.6 1.6 65.8 351 48 62 75 93
o
<C

lGrimes and Marranzino, 1968.
2Ward and others, 1969.
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The data listed in table 6 contain all analytical results of the
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 given in columns 2 and 3. Columns 4-33, in which element headings
(denoted in capital letters) are preceded by an S, contain all semi-
quantitative emission spectrographic data. The results of atomic
absorption analysis for copper, lead, and zinc are reported in columns
34-36, where in the column heading the element designation is preceded by
an AA.

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 lower limit of detection; < = detected but
below Timits of detection; and > = greater than upper limit of detection.
If no data were available, or if sample was not analyzed for this element,

a dash (--) 1is shown.
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The approximate visual Tower limits of detection for the 30 elements
analyzed by semiquantitative emission spectrography included in this
report for stream-sediment samples are: for those elements reported in
percent--iron and calcium, 0.05; titanium, 0.002; magnesium, 0.02; for
those elements reported 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, Tanthanum, and niobium, 20; tungsten, 50; antimony and strontium,
100; and arsenic and zinc, 200. Lower limits of detection for atomic
absorption analyses are: copper, 5.0; lead, 5.0; zinc, 5.0.

The upper limits of detection for semiquantitative emission
spectrography 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, 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.
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The approximate visual lower limits of detection for the 30 elements
analyzed by semiquantitative emission spectrography included in this
report for heavy mineral concentrate samples are: 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, chromium, lead, tin, vanadium, yttrium, and zirconium,
20; barium, cadmium, lanthanum, and niobium, 50; tungsten, 100; antimony
and strontium, 200; and arsenic and zinc, 500.

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

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