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INTRODUCTION

In July of 1985 and 1986, the U.S. Geological Survey conducted a
small-scale coal investigation at Sagwon Bluffs, near Sagwon, Alaska, which
is about 66 mi south of Prudhoe Bay on the Sagavanirktok River (fig. 1).
This report presents the analytical results for nine coal samples collected
by the authors from outcrops at Sagwon Bluffs. Figure 2 shows the
approximate locations of the collected coal samples, which were fresh
(trenched to permafrost) channel samples (fig. 3).

The U.S. Geological Survey analyzed each coal sample for major, minor,
and trace elements, Figure 4 schematically portrays the procedures for
analysfis in the Reston, Virginia, laboratory. Supplemental samples of the
roof and flooxr rock and major partings were also collected at coal sample
sites, but were not analyzed due to budgetary limits. Proximate and
ultimate analyses for these coal samples will be available in the future.
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751 miles fo Prudhoe Bay
o0 B

Map showing the approximote locations of collected coal
samples from the outcrop exposing the Sagwon Member of

the Sagavanirktek Fm. at Sagwon Bluffs in sec. 34, T. 1 N.,
R. 14 E. Scale 1:43,360. {Modified from the Sagavanirktok
(B-3), Alaska 15' quadrongle).

Figure 2,
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Figure 4.

Flow diagram for coal sample analysis in the U.S. Geological

Survey's Reston, Virginio lab, (ASTM-American Society for

Testing and Matericls, U.S. Bureou of Mines, U.S. Dept. of
Enerqy, GT~Geochemical Testing Company, USGS-U.S. Geological
Survey ) (Modifiled from Swanson and Huffman, 1976)




GEOLOGIC SETTING

Gryc and others (1951) named the Sagavanirktok Formation for a
sequence of siltstone, sandstone, conglomerate, and lignite exposed at
Franklin Bluffs, which 1s north of Sagwon on the Sagavanirktok River (fig.
1). Due to considerable confusion surrounding the stratigraphic limicts of
the formation, Detterman and others (1975) included all beds above the
Cretaceous Prince Creek Formation and below the Quaternary Gubik Formation
in the Sagavanirktok Fm (fig. 5). They also divided the formatiom Into
three formal members: in ascending order, the Sagwon, Franklin Biuffs, and
Nuwok Members. Each member has a unique location for its type section, as
no single exposure of the Sagavanirktok Fm. contains a complete sequence
(f£ig. 5). Sagwon (no. 1, fig. 5) and Franklin Bluffs (no. 2) are the
respective locations for the lower two members. Garter Creek (no. 3) is
the type locality for the Nuwok Member.

The Sagwon Member is the only member of the formation that contailns
coal. The type section, 143 m (470 ft) thick (no. 1, fig. 5), starts on
the west slde of the Sagavanirktok River and continues south for about 1.6
ke (1 mi) along the bluff. It consists of shale, siltstone, sandstone,
conglomerate, carbonaceous shale, and lignite (Detterman and others,
1975). Detterman and others (1975) also reported that crossbedding of the
shallow-water to deltaic type is common in both sandstone and conglomerate
and indicates a source area to the southwest, Limited spore-pollen
assemblages in four samples from above and below the two major coal units
suggest a restricted lowland, nonmarine enviromnment with relatively lictle
detrital material influx. The low diversity palynomorphs found are:

Upper coal - roof sample Middle coal - roof sample

Laevigatosporites sp.
Sphagnumspeorites sp.
Alnipollenites sp.
Paraalnivollenites confusus
floor sample

Laev ites sp.
Alnipollenjces sp.
?Paraslnipollenites confusug

Fossil flora date the member as Paleocene in age.

Deltoidospora sp.
Ogmundacidites sp.
Alnipollenites sp.
Cicatyicosigporites sp.

floor sample

De dospora sp.

L diumsporites sp.

Alnipollenites sp.
?Cicatricosigporites sp.
Multicellaegporites sp. (fungal spore)
IMicrothyriacites sp. (fungal spore)

The lower contact of the

Sagwon Member with the underlying Cretaceous Prince Creek Fm. is

conformable.

coal and consist of poorly consclidated rock.

Both the upper Prince Creek Fm. and the Sagwon Member contain

However, the coal of the

Prince Creek 1s thought to be a higher rank (Detterman and others, 1975).
The upper contact with terrace gravel 1s unconformable.
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COAL SAMPLES AND ANALYSES

Samples SAG2-11-1 and SAG2-19-2 are grab samples collected in 1985 and
represent the middle and upper coal beds, respectively. Samples SBTL1-E
and F and SBTU2-A through E also represent the middle and upper coal beds
collected in 1986 at Sagwon Bluffs. The 1986 samples are continuous
channel samples taken from deeply trenched exposures similar to the one
shown in figure 3 and correspond to drill holes #10 (middle coal) and #7
(upper coal), as reported by Roberts and others (1988).

The USGS Analytical Lab assigns its own sample number to each coal
sample with no reference to the collector’s field id. The list on page 9
equates the field id, assigned sample number, and other descriptive
information about the nine coal samples, such as latitude/longitude, name
of coal bed, sampled thickness, etc.

All data in tables 1, 2, and 3 are reported by the assigned sample
number, not the field id: Table 1 lists oxide data on an ash basis; Table
2 lists trace element data on whole-coal basis; and Table 3 lists major,
minor, and trace element composition on whole-coal basis. Tables 4a and 4b
are statistical listings for trace elements and oxides for the nine coal
samples.



DESCRIPTIVE INFORMATION FOR % COAL SAMPLES FROM ALASKA,

Field
&

SAGZ-11-1
5aG2-19=-2
58TU2-A
SgTuz-8
SBTU2-C
satz-o
SBTUZ-E
SBILI-E
SBTLI-F

Sample
No .,

W233071
W133o92
W238497
W238498
W23iG479
w238500
%238501
¥238502
238503

Staote

Alasko
Alaska
Alaska
Aloska
Alaska
Alaska
Alaska
Alaske
Aloske

County

North Slepe
North Slope
Norih Slope
MNorth Slope
North Slope
Morth Slope
Morth Slope
North Slope
Morth Slope

Lottiud

9243 N
69243
6924 14N
4724 14N
924140
4924 14N
6924 14N
4924 130N
924130

Longi tud

14837 5W
14837 15+
14845714
1484021
1484021W
1484021W
14840214
14840034
1484003

Farmotion

Sagovonlrktok
Sogovonirktok
Sagavanirkiok
Sogovanirktok
Sogovenirktok
Sagovanirktok
Sogovani rictok
Sogovanirktok
Sagavanirktok

Raonk

Lignite
Lignite
Lignite
tignite
Lignite
Lignlte
Lignite
Lignite
Lignite

Somple
Type
Greb
Graob

Chonnel

Channel

Channel

Chonnel

Channal

Chonnel

Chaonne

Sarpled
Thickness
{inches}

LA =0 L Lh w40 2 W0

— ey (D) et ) e et —a
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Teble 1.--Hajor and miror cxide and trace vlement composition at the laboratory ash of 9§ lignite sawplas from
dlagxe.

{Velues In poercent or carts-per-million. Coal ashed 3t $25 €. L means less than the value srown

ax not determined: § ztter wslemant title indicates detarcination by automatic plate reading computer assisated,
emisslon spectirogrsophic znalyses. The standard dovietion of any slngle 2nswer should be taken as plua 50% and
minus I3X.]

-------------------------------------------------------------------------------------------------------------------- -

SAMPLE b3H $102 AL2C? Cag NGO NA20D xz0 FEZQ3 TIO2 F20% SAMPLE

NUMEER (PERCENT) (PERCENT) (PERCENT) (PFQCENTY (PERCENTY (PERCENT)} (PERCENT) (PERCENT) (PERCENT) (PERCENT) HUMBER

W233U91 9.8 13 21 16 5.0 0.51 1.6 bt 0.94 3.3 W233091%
w23le? 7.1 149 28 " 2.2 .04 24 13 «50 11 W231092
wWeLBa97 2.£ 13 §.2 13 3.0 .05 36 36 «33 380 W23EL97
W23B458 3.7 13 11 14 1.3 030 .37 34 .35 <310 WZ3R&GS
W23E499 19.% . 1.9 3.2 2.n L03L .06 74 .05 .11 WelB499
W238500 4.¢ 12 17 12 2.9 -03L .12 24 .50 9.0 W2IES0D
nels301 3.1 1 FA .7 1.4 Ok «39 T a7 13 W238501
w23450¢ 12.9 L 2P 4. 2.5 .34 1.7 3.7 1.0 26 H22ES502
w23%503 15.4 &e 24 4.9 2.7 VA3 2.4 3.4 .99 0651 W23E503
SAMPLE 503 BG-S PPH B-% PPM 84-5 PP¥F BE-~5 PFPM <o PPM CE FPH co PPH CR PPM Cs PPY SAMPLE

NUMB:ZR (PEFCENT) ' NUME ER

We33icel 4.2 G.7C -1 27,000 4.3 0.20L 10C &0 10 5.3 W233091
W233092 4.5 Ted 52C 28,000 ?.7 201 180 130 I&] .69 Wziinez
w23B497 b 0L F2c 10,000 2% o4 180 350 50 3.5L HZ238497
Wela498 32 JAfL S10 1€,000 4.9 -50 41 140 34 1.7 WZ3E498
W23B499 T3 LA0L 12¢ 3,900 1.5L « 50 7.0 26 11 .72 W23E499
W238500 31 S0 san 22,009 3.8 40 99 130 28 1.8L W232500
wW238501 17 AL TIRC 22,000 6.1 .20 140 75 73 1.5 H238501
W238502 F1 1.2 s3n 11,000 [ « 20 98 31 150 7.8 HW23E502
k232503 14 EE Lo T.70C 11 - 20 100 40 170 11 w23es03
SANFLE Cu PPH EL PPM Ga-S FF¥ GE=~S PPN HF FPM LA PPN LI PPM Lu PPH MN PFM MC~S PPH SAMPLE

NUMBE®R HUMBER

W233L%1 un 1.5 21 LYY-18 5.2 59 27 1.0 559 28 233091
W2330%2 35 3.8 13 5.8 4.7 100 3c .7 2-3C0 20 ¥231092
w258697 90 7.7 e.? L. oL 2.2 s 13 1.2 5,7C0 19 W23B4L97
WehBawd £3 1.0 9.2 LPY-1% 2,7 27 5.0 3 5,360 3.24 w2ig40og
w2igse99 37 16 5 7o k.BL 1.0L 6.9 5.0 BL 8,000 9.4 W232499
WZ3250C 47 1.2 23 4.6L 5.7 43 5.0 «3 3,208 3.2t M23IE500
#2380 37 2.2 35 LXY-18 5.3 180 12 .8 . j.0C0 15 w232501
H23a502 14Q Led 54 L.l .1 58 42 .7 259 1o W232542
W2IR5Gl 169 3.0 57 4. 8L 5.1 58 38 5 259 135 ¥2I8503%
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Tabla 1.=-Fajor and miror oxide and trace element composition of the laboratory ash of 9 lignite samrples from

alasks.==continued

oy ey e A e - A i P e - -

SAMPLE NO-5 PPY RE 5C SN~$ PPH  SR=5 PPH  SAMPLE

NUMBER NUMEER

¥233091 44 420L 41 21 3,600 ¥231091
w233992 120 320L 21 22 3,200L W231092
W2LE497 2C0 230L 11 36 830 NZ3B497
Wi3ka9@ 52 1$0L 8.6 46 1,100 W238498
n238499 T 45L 1.1 78 280 W23E499
W238500 74 100L 9.7 57 15,000 W23E500
w23ES01 14 74L 22 25 12,000 W23e501
WE3N502 $7 71 37 17 TEQ ¥238502
W238503 72 120 43 z7 620 W23£503
SAUPLE Te  PeM W ¥-5 N IR-S PPH  SAMPLE

NUMBER _ NUMBER

Wz33091 2.2 2. 100 $0 240 w233091
WZ330952 2.1 2. 88 54 210 W231092
W23E4A97 - 4. 150 230 160 W23E497
W238498 .51 3. 38 130 180 W238498
W23B497 30U 1. 1.50 140 63 W238499
W238500 1.0 2.2 52 80 320 H238500
W23B501 1.5 3.5 77 25 320 W238501
W238502 1.3 2.6 70 23 240 W238502
W238503 1.9 2.6 93 24 270 ¥238503
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Table 2.==-Content of 23 trzce alements in ¢ lignite sarples from Alaska,

fanalysis perfocrmad on wholea=coal.

Yalues in parts-per-million {(ppm},

L=lass than the value shown:

B= not detarmined.]

e e e e B i e e L e e ek R L o el S N T A T P P L L e e e ol ke

cL PP¥

co PPH

PPH

B PPN

HF

PPM

SAMPLE
MUMGER

————————————————————————————————————————————————————————— R e el o S Bk s e e M e e ks o e e g S o ok e e e

100L
1000
120

1001
1001

100L
100L
1000
1001

1

670

560
20L
e0L
10

S0
140
80
70

0.50
«30
«0&
«09
2001

28
43
.1
.78

we23ionet
Ww2331092
w238497
W238498
W2ZE49W

W238500
W238s501
W238502
W238503

SAMPLE
NUMEER

bablL
4L

?.&L

4%0

o e e e R A L R e e el e e s e kb e o e o e

______________ e e S ek o e e e T

SAMPLE as Fen B3 PRM CE FPM
NUHBER

W233091 1.5 1.3 1C
W2313052 .96 1.2 13
W238497 65 2 L7
4238498 V51 28 1.3
w23249% Se4 13 1.4
W23ESGC .79 11 io
W238507 .21 4.2 17
W23850¢ 2.5 2.2 17
W23£5C8 3.1 12 14
SAMFLE R PPM™ L& LR ty PEM
HUMBL K

W233051 8.c10 5.7 C.394
W232092 .C10 7.4 L0409
W23E4ST LC10 2.2 naT
Wi3E498 .CC5L .85 L0100
W23ER9S .00SL ne .009L
W238500 LCOSL 3.1 024
N23E591 LCC5L §.2 L044
W23L5G2 LCCSL 7.4 086
W238503 .CO5L 9.G 13
SAMPLE Ta PEM TP PPM  TH  EP
NUMBER

W233091 5.084 .22 1.2
W233C92 LC45 15 .77
W21B497 -C70L Rk s
H23845 8 L£31 .02 17
W23EAGS 1061 “CéL 14
W238500 SCe7 . o€ .94
W238501 Cad 12 1.0
W23E502 Ry ¢ 1.8
W238502 L 19 .29 2.7

0.46
-25L
181
AT
=160

-37
-48
240
.52

0.27
15
.11
1L
«20L

-11
<20
«33

4L

0.86
- 41
W38
211
-08

«19

.54

.72
1.1

Cs PPN [41] PFM
0.5 0.38
.05 26
090 .19
.05 «C3
W 1é w02
0% .Cé
.2 .18
1.2 =31
1.7 Y}
SE PPH sC PPH
0.21 3.9
+10 1.5
.05 .29
=03 -7
.03 .22
04 Y
.10 1.8
.25 4.8
.39 4.7
SAMPLE
NUMBER
®2313091
W233092
W23B8497
W23B49R
W23B499
W238500
W2%8501
W238502

W23850%

0.35

.25
26
0L

.59
-30L
+60L
.51

W23309
N233092
W238497
W23g498
H238499

W238500
W238s01
Wz3gs0e
H2318503
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Table 3}.--Hajors, minor, and trace elesent cospositica sf ¢ lignite swaples frea Alaskm reported on whele-canl banis,
{vaiues in percent or parts-per-sillion. 22 values are from diract determinations on wholw-coal: all other valuas

calcutated from inalysis of ash, S means analysis by emission spectrography: Lxless than the value shosn: M=
net detected; B= not determined,]

___________ T e T T T W e e e e e e e T R MR R e e e s e R e o R e o e e e L e e e B iy e e B B L B B s e L e e L o e e A

Sa4PLE sI AL Ca MG NA K FE TI AG~5 PPM 45 PPM SAMPLE

HUNBEX (FERCENT) (PERCENTY (PERCENTY {PERCENT) (PERCSESNT} (PERCEMTY (PERCENTY (PERCERT) NUMZER

H233091 1.5 1.1 1.1 0,29 0.034 0.13% 0.31 D.0%54 0,067 1.5 W23s5n91
We 33092 N3 1.1 T L0%2 002 014 67 .G21 078 1] w233092
w23a4ey 8 17 24 Q57 001 008 N1} 005 L0030 45 W233497
A2IELDE W1y .12 3 025 OG0T 010 W76 007 L83 51 W234498
w2IBLSY .25 .20 b 24 004 014 10 JLG6 G204 b4 W2isi99
WZ3E300 W2F W43 .43 .083 0L L0035 .82 D15 . BQ5E 7Y H233500
W238501 . T 1.2 50 070 LOc2 026 b3 +C37 L0081 81 W238:501
W238su2 2.% 1.9 3] .18 032 .18 .34 Q77 .15 2.5 W23a502
W23B503 3.4 2.4 54 .22 L4 -3 .37 .C91 .13 3.1 W238503
SAMPLE g=3 PPH gh-5 PPH BE-§5 #PM AR PPy [o1] PFPH CE PPMH cL PP¥ Lo PPM CR PPM cs PEM SAMPLE

NUHEEP NUMBER

W2IICOE €2 2,600 rLbt 1.3 1.819L 10 1901 5.7 11 06,51 H233391
H233092 17 200D .55 t.2 LOYEL 13 106L ¢.C 5.% .85 H2331092
weiGati 14 240 rd 3t 017 4.7 120 9.L 1.1 LO8L WZIELYT
W23dave ia SED W16 23 Q14 1.3 10CL 5.1 1.1 .05 H2IE498
WESE4WY 4 770 L300 13 099 1.4 100L S % 14 W233499
¥E38500 3 t,1(2 AT 11 G20 [ 100L 6.k 144 8% H233508
we38501 24 PR 49 4.2 L0146 13 10oL §.1 §.9 12 ¥238501%
wedssiz LS 1,744 3 2.2 026 13 10CL 4.C 19 1.2 #e36502
WeIBs50s 5 1.2C0 1.7 12 .03 16 1G0L a1 27 1.7 H238503%
SAMPLE U PEH cL PPM £ PPN GL-S5 PPV¥ GE-S PPN HF PPN HG PPY LA PPN Ly PPA L PPN SAMPLE

NUMBCR HUREER

We3s0g1 7.7 0.3E &7C z.0 0. 44L 0.50 0.010 5.7 2.4 0.0% W233091
*2330692 2.5 ] ss0 .22 o481 30 D10 T.h 2.1 .05 Ww233092
W235497 243 - 216 20L v 21 124 .08 ' 010 2.2 34 B85 W2Ig497
W23B493 2.7 .83 0L .3t L1584 09 .005L .85 Y oL H238498
wW23IELYy 3.4 02 L 3.2 AR 200 - L OB5L .58 .99 RN W2IIEL9Y
w23IB850C 2.3 el 50 1.1 230 .28 L005L 3.1 e25 .02 H2IBS00
Wwilasol 3.C 17 140 1.2 -37L A3 L0054 8.2 .97 .06 W23B5D1
W218552 12 3t 8 7.9 2R .23 . «0G5L 7.5 S.4 PE W238502
wi3dvl3 29 WAE n 8.2 LTIL .19 L0850 9.0 5.9 13 ®2385073
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Table 3,--Hsjor, minors and trace olemant compositian 5f 9 lignite samplaes fros Alatks reportad on whole—coal basls,-—-con

SAMNFLE RH PPR KL=§ PPM K&=5 PPM RQ=5 PRM NI=-5 PPH P PEM PB PPA PR=5 PFPK RB PPH 58 PFR SampPLE
NUMBER NUMB ER
W2iice 53 d.7 2.7 hal 12 T, 400 5.2 9. 6L 40L 0.21 W233091
W2313L92 150 1.4 .92 K5 22 3,500 6.5 7.0 23y 10 He3loee
WeIBLOT 150 .1 5 5.2 14 44t . B E0 &,0L 045 W2IE49T
W2ib4 9L 179 +1EL L1 V7 13 G4L 29 .12 6.0L Q32 W2lE498
W238499 1,800 1.9 2.2 &, 30 22 94 59 3.0 g.0L 029 W23E499
w238500 160 16L 1.1 3.6 16 1,900 59 78 S.0L 063 W238500
w23R501 £1 1.2 tad 8.9 1é 4,500 3.3 1.5 s.0L .10 H2X8501
238502 32 2.1 242 13 9.2 150 Ik 1.2 .1 .29 Ww238502
w238503 g 4yl 1.1 1 15 44l 542 143 19 .39 W233503
SAMPLE 5C PPA 5E PPH 54 PR SN-5 PPR SR=S PPH T4 PPM J& FPF¥ " PPFM y PR vy=5 fPH SAMPLE
NUMBER NUMAER
w233091 LI 0.35 1.7 2.0 150 0.084 0.22 1.2 0.446 23 W233091
WZ233ue2 1.5 » 27 1.5 1.8 230L 046 15 .17 250 9.9 W213G92
HZ3IB49T .27 S 83 .94 22 +D70L 33 . 15 180 1.1 W23a497?
wW2IB4%4 .27 L Y t.5 1% 831 17 17 7L 2.0 H23E408
W23849¢ 22 WL W13 ts 55 108 0600 T4 160 1.5 W23E499
Rw218500 T v 59 £ 37 2.8 730 067 049 «Ph 37 1.4 W238500
w233501 1.8 +3CL 1.1 2.1 270 0R9 2 1.0 48 1" Wz23gs01
W238s502 4,2 «HGL 1.5 2.2 100 +16 <16 1.8 +50 SG W238502
WESB501 6.7 51 2.1 £.2 LA A9 29 2,7 -1 -1 4238501
SAMPLE W PRER 1~3% PPN TR FPH iN PP¥ IR=5 PPM

NUMBER

We3309d 0.27 9.5 .68 3.4 2%

W233G92 15 - A 1.8 15

W233497 11 3.9 + 18 6.4 2.¢

%23B498 L0 f.2 « 11 4.2 5.8

HE3IBAHY 260 E1ne OB 2B 12

W234500 11 2.5 .19 1.9 16

W2 38501 .30 6.2 .54 2.0 24

W238502 - 23 9.0 72 3.0 34

¥238503 .58 14 1.1 3.7 &2 )



- SN

Table 4dp.—~-AriYtametic mgdns Odservel ransas senqetris waan, snd Jeomatric
davimtion »f c—sncentrations of 42 traz3 elamants {1 9 lignita zamplas
from Al2sca.

£Al1l data ars in parts-ser-million and 3re repsrtaf on » whole~zoal dasis/
L means lgss taan valis shown.)

—»-—-_—_--__—----_—__—..-----~--_——_-———---—-———---_¢..-_--—‘-——-—-—-——-_-.-——

I%sarved raage Seomatriz nean
A-itmetls o eereeme—— Gesnetric Seomstri:

Elanent m23n Hi~imun Max:imunm m2an deviatian

a3 g.11 Q.27 Q.15 0.12 1.4 0.03
AS 1.3 »51 3.1 1.0 1.8 2.5
8 33 14 ?5 13 1.8 52

34 1X23% 259 2692 1095 2.0 325

3: « 47 «15 1.7 «55 1.3 .52
3R « 353 -D£ 2.6 -50 1.2 -25
(oo] .03 «J2 .10 .03 1.3 e12
cz 8.5 1.3 1% 5.2 2.5 14

(oe] 5.3 4.0 7.0 5.1 1.3 1.6
R 3.1 1.1 27 4.5 3.1 3.0
£s «35 -05 1.7 . 2% 3.9 53
N 7.4 2.3 23 6.9 2.4 9.3
EJ «21 .02 46 216 2.7 «26
F 227 3) 273 124 3.3 53

ca 2.9 . 21 8,2 1.6 3.3 2.6
nF + 39 05 e 23 2.4 -85
LA 3.9 -85 7.0 5.7 2.4 7.4
Lz 2.1 .15 5.9 1.1 3.5 3.5
LJ « 27 «J2 .13 .05 1.7 09
M\ 253 32 1524 123 .9 34

L) 1.7 1.2 2.7 1.0 1.3 1.3
N3 1.3 .13 2.3 1.1 2.2 1.9
ND 7.0 1.7 13 5,9 1.7 13

NI 14 7.2 2z 135 1.3 1.9
£3 P 27 5.5 1.9 2.7 3.8
PR 1.3 032 2.0 1.0 2.0 2.4
RZ 14 .1 15 13 1.6 27

53 .14 =03 X9 .10 2.4 -39
33 Ze2 e 22 £.7 1.1 3.5 1.7
2 <37 W23 .59 .33 1.4 -81-
S 1.0 «12 c.1 .70 2.8 -84

3.5 A 18 2.5 2.1 « 97

s 293 22 ;72 133 3.7 1233

T 01 031 .03 .D1 2.9 .02
T3 « 14 -JZ .29 -1 2.2 .15
™ 99 1% 2.7 «63 2.7 1.4
y «51 37 82 .52 1.2 -%0
v 18 1.1 55 5,9 b.5% 13

W 32 «J13 .06 oy 2.8 <123
Y 6.6 1.2 14 5.3 2.1 6.5
Y2 .44 e} 1.1 34 2.4 «h]
Iy 7.9 2.0 22 5.0 2.1 10
iR 20 2.9 42 15 2.3 1%
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Taole 4b.=-~4ritinatlz m2an, ooservad ranjes Seovetriz m23n, and jeomatri:c
daviation 3f ash zontaat and -ontants 5f 11 major and winor oxides in the
lazboratory asa % lignite samples from Alaska.

£A1) savplas ware ashad 3t S15 C; all 23¢s excapt gesnatric daviation
a~e@ in pe-zent; L weans lass than tha valuz2 shagn.]

dbserved raage Saonatric—;:;;-—

drithmetic oo Gasmnetric Geometri:
Oxide msan Minimun Maximum :aan doeviation
(4s1) 9.3 2.5 20 7.6 1.9 9.3
$I32 23 3.0 48 18 2.2 28
AL2D3 19 1.9 29 15 2.3 13
cao 9.2 3.2 16 . 8.8 1.7 14
M30 2.5 1.3 5.0 2.4 1.5 3.8
N42)3 24 .04 <51 .14 3.1 1.7
K23 » 81 «-08 2.4 T 4S5 3.1 47
Fz233 23 3.4 74 1% 2.8 5.5
TID2 <50 .03 .93 “b7 2.4 o 75
p205 a1 « 11 13 2.2 6.6 b4
$23 20 6.5 44 13 2.1 14
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