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TABLE 4.--Abundance of selected major and minor elements and eU in outcrop samples of a lignite and of various carbonaceous rocks in the Dengate and Glen Ullin quadrangles,

[Samples with numbers beginning with G are from the Glen Ullin quadrangle; the rest are from the Dengate quadrangle.
Semiquantitative spectrographic analyses by L., A, Bradley.
identity with geometric brackets whose boundaries are 1.2, 0.83, 0.56, 0.38, 0,26, 0.18, 0.12, and so forth, and are reported arbitrarily as midpoints of these brackets,

determined by Beta Gamma scaler by E, J. Fennelly.

bosoiOo il 005, 0.3, 0.2, UaLS o] - regpectively.

95-percent confidence.
Sc .0005; Sn .001; V .0007; Y .00l; Zn .02; Zr .00l; Ce .015; Ga ,0005; Ge .001; Li .005; Yb .0001; Nd .007.
for DC-1 (ash) which are in percent by weight of ash of the sample,
N, not detected; =--, not looked for ]

Morton County, N. Dak.

Percent ash determined gravimetrically and eU .
Results of the spectrographic analyses are based on their

The precision of a reported value is approximately plus or minus one bracket at 68-percent, or two brackets at
Approximate visual lower limits of detection for Ag is .00005; B .002; Be ,0001; Co .0003; La .003; Mo .0003; Nb .001; Ni .0005; Pb .001;
Figures in percent by weight of sample except for those*

G, greater than 10 percent; L, detected but below limit of determinatien or below value shown;

1

a1d i : Fort Uniomn uses
No Location PEG s e s TLD ELOD Formation Lab. No, sh el Al Fe Mg Ca i Ba Be Cr u La Mo Nb Ni Pb Sc Sn Sr v Y Zn Zr Ce Ga Ge Li Yb Nd
Member
0 Near center NL sec. 13, Selected unweathered sample Sentinel D139944 7 (0,002 (a2 et Sl L S B s G S e b R .007 03 N - .0003 0002 N N i 0007 N N N .0007 N N N N N N N N N -
9 TR from hard layer of previtrain Butte :
and attrital material in
Richter lignite bed.
DC-1  Near center N) sec. 13, Ash of sample DC-1. de. D139944 - 5 7.0 *G %5,0 *%7.0  *0.2 * 07 *.0007 *.7 ) N * 007 *,015 031 5% 007  *,005 %1002 = .07 002 H.00Z PN R 01 #0007 N H.0L *N  *,005 #N  *,03 *.0005 *N
(ash) 139 K., R, 88 W,
GU-15 SWLSEZ sec. 32 Carbonaceous silt-shale, Tongue D139945 86 .7 003 7,0 20 1.0 03 (i 07 N (0 5 00815 0007 S007 .002 .007 N SO0 e SHORS nuls N .03 R 00F T 000 N 015 N .002 N N .0003 .007
Lo 139 M., R, B2 W clayey, dark-brown to River
brownish-black; from interval
2%=4% ft above Tavis Creek
lignite bed (Barclay, 1970,
strat, sec. 34, pl. 3)i.
GUP-4 SWLSEX% sec. 32, From same interval as GU-15. do. D139940 B 3 0,003 750 LS Qo7 05 Bl ST N D 270000 L0007 007 LS e e N L0001 0015 L0015 o 001 N 08 007 003 N <05 0I5 SO N N 0003 LI
T, 1398,, BiaEs W, ‘
GU=16 SW%SE%L sec, 32, Carbonaceous mud-shale, flaky, do. D139946 Gl 0,003 Sl S Q.7 0 0.2 L N PO 05 - 0008 .0015 26807 Mol Ok .0003 5, L 007 “La0n e 8 6 ST a3 AL o] N Ao N LOOLS N N ,0002 N
Ll 29 NS R B8N brownish-black; from interval :
4%-6 ft above Tavis Creek
lignite bed (Barclay, 1970,
strat, sec. 34, pl. 3).
GU-49 NEXNWENEYL sec. S, Carbonaceous silt-shale, Senthped | DI39967 - BOL3 SMRO0S 7.0 3.0 0 1.0 0.15 0.3 .015 007 .1 .00015 .0007 .01 Bl 0007 L B0 002 L0038 W Lod A5 w002 N 807 SRR 00 N N L0002 4
By 138 N., R. 38 M, clayey, slightly sandy, Butte
grayish-brown; contains
carbonized plant fragments;
from bed about 11 ft above
base of Sentinel Butte
Member (Barclay, 1970, strat. s
Sgc. 33, pho )
GU-56 Near center WiWi Carbonaceous silt-shale, do. D139948 83,7 0,004 Vil ) 07 (e 0,2 , 0l N e8I 03 N N 007 <01 .003 N 1 0007 Jne2 L0011 N 015 LS it N JO07 N 003 N N L0001 N
e AR 7 D s clayey, slightly sandy, ¢
R. 88 W, grayish-brown; contains
carbonized plant fragments;
slickensides; about 21 ft above
ws bed (Barclay, 1970, strat.
sec. 12, pl. 2).
GU-58 Near center WiWh Carbonaceous silt-shale, de. BE39932 87 R 5D 1.0 0.8 0815 - 0.3 .01 N AL 05 00015 - 00 .007 .007 .0l L ,001 ' L he3 002 0D15 N . 07 SO0 L0003 N L0 g 002 N N LD s
= W N S clayey, irregularly brown and
R. 88 W, blackish brown, lignitic;
16 ft above ws bed (Barclay,
&30, strat. sec, 12, pl. 2).
GU-67 Near center WiWh Carbonaceous mud-shale, do. D139933 B R 7.0 A8 CEBT e s 007 N L0707 0002 .0007 007 Gas 1 .005 | 0003 < 061 003 002 0015 8.8 .01 003 N O3 LG W90 N N 0003 (007
SEVn e B S L K blackish~brown; ws bed
R, 88 W, (Barclay, 1970, strat. sec.
B2 opits 29,
GU-69 Near center WiW Carbonaceous mud-shale, do. D139934 YT 0.002 7.9 ) g BFTES {2 L0087 N Lol Of -, 0002 L0015 L007 05 . 005 005 001 008 W02 ,2015 XN .03 Sis .003 N ROTIES COEs - 003 N .0003 L 007
BeCas bF ol 38N light-grayish-brown; contains
R, 88 W, carbonized plant fragments;
about 57% ft below ws bed
(Barclay, 1970, strat. sec.
L A e
GU-70 Near center WhiW} Carbonaceous silt=-shale, do. D139935 o8 0,002 7.0 3.0 QL 9 D5 A0 N .01 BRI ,001 JO07 SO0 005 N L0017 008 <00k "L00ty TN SR L HEG] .002 N .015 B B N N ,0003 .007
pec, 17, 7,138 N,., clayey, slightly sandy, very
R. 88 W, light brownish gray; contains
carbonized plant fragments;
55 ft below ws bed (Barclay,
K970, strat. sec. 12, pl. 2).
GU-86a Near center Wk Sandstone, ferruginous; do. D139936 69,7 §EOBZ 3.0 7.0 0.15 1.3 0.1 .003 N 002 .07 N N L0015 T S 0007 L L0005 . ,08L . L0005 W - .03 .007 N N L0085 ol ,001 xR SR T pge
BeGy 52T, A58 M., contains fragments of lignite;
R, 88 W, overlies Spring Valley lignite
bed.
GU-143 North of Big Muddy Silicified carbonaceous do. D139939 96,5 0.001 QRslEsmEsiZE@ Austy 5 0, 2 0.003 0003 N .003 07 .. 00015 N ,0002 .001 N N i3 .001 N N N D015 N L N L0015 N \ N N .0001 -
Creek 1in T. 139 N., shale; sru bed.
R, 88 W, (exact
location unknown)
D=9a NW4SELZNWY sec. 7, Silicified carbonaceous shale do. Bl 39927 G7. 0 =lime0 ] Qi ORS00 O i G005 .003 N SIS D) N N 00015 S S N N L .003 N N N LOO15 N N N N N N N N L -
B a8 Nu, DR SR near base of Richter lignite
bed; srl bed(?).
D-9b NW%SE4LNWE: sec. 7, do. do. D139928 87 .3 =001 R (i gl O 0002 .0002 N L0030 07 N ,0005 L0001 ,002 N N 1 .002 N N N .007 N T, N N N 1 N N T it
B RN R R N
D-14a NW%SEZNWL sec. 7, do. do. D139941 SR 0.001 0.2 (e Qi a0 0,005 .0005 N L 007 N N .00015 .002 N N T .0005 N N N 01 N N N N N N N N N g
T BN e
D-14b NWLSEZNWYL sec. 7, do. do. 139942 94.3 <0 001 0.1 Ui 0o SORIG SRS QOO SO0 N 8 .003 N N ,0001 L001 N N I 0015 N N N .007 N N N N N N N N 51
T lne, LR BT W
D-l4c NWESEXMWE: sec. 7, do. do. 0139943 87 =001 0.3 . 0.3 0.03 0,2 0.01 .007 N 003 .05 N N .0603 015 N N & .0007 N N N  .0015 N N N N N N N N N L
di dli B W B e
D-12 Near center N4%SEZ Silicified carbonaceous do. 0139929 91 .3 =800 ] ORGP ) 0,3 0.003 . 0005 N QU2 s N N L0001 .002 N N I .0007 N N N .003 N L N N N N L0015 N i G
Sec, B Tl o, shale; srl bed.
R D7
D-13a SW4LSWLNEL sec. 8, do., do. 139930 90,7 =001 5 R G a6 0 1 ST 0.002 0087 N e 0] N N .0001 .002 N N I i N N N 002 N N N N N N N N t ke
e Lo, R B,
D-13b SWLSWLNE} sec. 8, do. do. P139931 96,7 =800 0,05 0U.15 6,15 0.2 e lyT 8 g L .003  .015 N N .0001 002 N N 1 L N N N .0015 N N N N N N N N N o
18P R o B TR S
GU-132 NELNEYX sec, 18, Siltstone, car:‘b?n?ceous, do. D139937 Gs 0,001 3.0 Q7 05 053 Q, .3 005 N SR N L0005 L003 002 .003 N ,001 .0015 L0015  .0007 N ,015 .003 .001 N .015 N ,0015 N N .00015 N
e o8 N e B8 W slightly silicified,
zeolitic; contains carbonized
plant fragments.
GU-141b NW%;SW%L sec., 17, Ganister float. Sentinel D139938 OF 0,001 5 a0 120 DT D2 (08 .007 N 0161 R N L0007 .003 AR e N L 00« Lanis .001 DO 1S .005 w002 N 015 N .001 N N .0002 N
Te BB N, RIS R Butte(?)

and has not been edi ]
conformity with CGeologica
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