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FIGURE l.--Index wap showing the locatiom of the Glem Ullin
and other 7%-minute quadrangles in North Dakota being mapped

by the U.S5. Geological Survey. Hachured lines show the
outermost drift border of the Wisconsin Glaciation as mapped
by Colton, Lemke, and Lindvall (1963).
















































[Analyses by U.S. Bureau of Mines, Pittsburg, Pa.

a. Standard coal analysis (partial)

TABLE 1. Analyses of lignite samples from drill cores ot the Fort Union Formation, Glen Ullin quadrangle, Morton County, N. Dak,

All analyses are for samples on an as-received basis;
volatile matter determined by modified method

b. Mg0, Ca0, Na,0, K,0, and elU in

lignite (percent)

[Analyses by U.S. Geological Survey,

Denver,

Colo.

Mg0, Ca0, NaZO, and KZO

determined by atomic absorpfion by
Wayne Mount joy; ¢U deterwined by Beta
Gamma Scaler by Johnnie Gardner)

c. Abundance of selected major and minor elements in lignite ash

[Percent ash determined by ignitiom method by G. D. Shipley and V. M. Merritt, U.S. Geological Survey.
U 5. Results are on their 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, 1., 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, respectively. :
plus or minus one bracket at of-percent, or two brackets at 95-percent confidence. Approximdte usual lower limits of detection for Ag is .00005; Be .0001; Co
.0003; La .003; Nb .001; Pb .00L; s5e .0OUS; 5n .OUL; Y .OUL; 4n ,02; Ga .0005; Ge .001; Li .005; Yb .000l. Figures in percent by weight, G, greater than,lo
percent; N, not detected; L, detected but below value shown]

Semiquantitative spectrographic analyses by B. W. Lanthorn,
Geological Survey. base

The precision of a reported value is approximately

. ] Lignite Fort Union ;:i: Analyses, in percent Heating USGS Ash u¥ A
F;eld Lgci;iog if Sagpleh1?§i§val bed Formation LagSB: Mo ~ Volatile Fixed Ash  Sulf value Lab. Mg0 Ca0 Na,0 K,0 el Sgg_ _?449: elements : : Minor elemgnts
HO. dx QlLe ept sampled Member « NO, ﬁi» Le matter carbon ulfur (Btw) No. 4 < ple A Fe Mg Ca ™ Mn Ag ‘ ba Be Co Cr Cu La Mo Nb Ni Pb Sc Sn Sr v A Zn ir Ga Ge Id Yb
GUC-1-1-- NE4NE%SE% sec. 120.0-129.9 Spring Sentinel 1-42080 42,7 24,6 2646 6,3 0.8 6,140 D137670 0.46 1.29 0.36 0.02 <0.001 20.0 1.5 .G 1.5 5.0, .07 S 0N L7 T L3RR N .0007 .003 N .0010 L.0O2 ,001 N L.001 N ,15 .,005 L.002 N 0l L.OOL N N 0002
20, T, 138 N., (partings re- Valley Butte . . . 5
R. 88 W, moved ; actual
thickness
9.0 ft)
GUC-2-1-- SE4NEYX sec. 32, 162.6-166.4 Unnamed Tongue 1-42083 39.1 25.9 271.2 7.8 0.7 6,490 D137671 0.50 1.69 1,27 0.04 0.001 11.5 10.0 5.0 2.0 G .3 .03 N .15 .7 .0015 ,002 ,007 ,03 N 0070 ,002 ,003 .007 ,005 N ,7 ,020 .030 N .03 .007 N N 0020
Te 239 §,., R. River .
88 W. .
CUC-3-1-- SW%SELNWY% sec. 65.2-67.3 Haymarsh Sentinel 1-42088 37.6 26,1 23.8° 10.5 0.6 6,400 D137672 0.65 1.48 1.26 0.10 0.001 17.3 10.0 7.0 5.0 7.0 i Siieuues .10~ J0Fs 20020 .003 .007 S N .0020 .003 ,005 .007 ,005 N ,15 .010 .015 N 03 007 N N 0015
¥y 2. 139 0., Creek Butte . . 5
R. 88 W.
CUC-3-2-- SW%LSEZNW}; sec. 85.0-89.6 Tavis Tongue I-42091 38.9 24.1 25.6° 114 0.5 6,020 D137673 0.54 1.35 1.29 0.22 <0.001 16.0 7.0 . 3.0 5.0 70 .03 N 10 ,10F 0010 .002 ,005 007 N .0015 .003 ,003 .003 ,003 N ,20 ,015 .010 N 05 005 N N 0010
20 F. 139 N., Creek(?) River . . .

R. 88 "V' .
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TABLE 2,--Abundance of selected major and minor elements

[Samples collected by J. D. Vine, assisted by C. S, V, Barclay. Semiquantitative spectrographic analyses by A. L, Sutton, Jr. Results are based
on their 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 arbi-
trarily as midpoints of these brackets, 1., 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, respectively. The precision of a reported value is approximately
plus or minus one bracket at 68-percent, or two brackets at 95-percent confidence. Approximate usual lower limits of detection for Ag is
.00005; Be .0001; Co .0003; La .003; Nb ,001; Pb .001; Sc .0005; Sn .001; Y .00l; Zn ,02; Ga .0005; Ge .001; Li .005; Yb .0001, Figures in
percent by weight. G, greater than 10 percent; N, not detected; =--, not looked for.]

field Fort Union USGS  Ash i
Yo . Location Lignite bed sampled Formation e A 1“ Al Fe Mg Ca Ti Mo Ag B Ba Be Co Cr Cu La Mo Nb Ni Pb Sc Sn Sr V Y Zn Zr Ga Ge Li Yb
R EE;E;: . . p e
1-490---Roadcut, SE%SE% sec. Local bed, 1.5 ft thick, ap- Sentinel D124847 16.6 G G 5.0 G .20 015 N =-- 0,05 .002 .01 .007 .02 18 07 .00% .1 .005 == N J1S5 .02 .02 N = o= == N -
gy T. 139 N, R, proximately 20 ft above Butte
88 W, Spring Valley-Richter
lignite zone.
I-492A--Roadcut , SWy%SW%;SE) Spring Valley bed, 3.3 ft --do. D124849 11.6 tald G 2.0 G «13 .07 .0001 -~ 0.3 .001 .01 005 .007 .005 .0015 .00} .015 .005 == N .30 .01 015 .07 == e« «= N ==
ase. 35, T. 139 N., thick.
R. 89 wl
I~493A--Roadcut, SE. cor. Tavis Creek bed; 6-in. Tongue River D124851 24 .2 2050 5.0 7.0 .20 .03 +,0002 -~ 1.0 .0007 .0007 .003 ,005 .003 .0015 .002 ,005 .02 - N .30 .007 .007 N TR (-
SE%NE%SE% sec. 11, interval at top of
T 138 N., R. 89 W, 11.5-ft bed.
l<493B-=~-===do. Same bed as 493A; 6-in. --do, D124852 15.6 G 2.5 5.0 5.0 .20 .07 N == 0.7 .0002 .0003 .002 ,005 .003 .0015 .0015 .0015 .005 =- N .15 .007 ,003 N - == e N .-
interval 2-2% ft below
top of bed.
~493C-==mmm do. Same bed as 493A and B; --do. D124853 29.2 G 3.0 2.0 3.0 .50 .10 N -- 1.0 .0002 ,0005 005 .01 .01 .001 .002 .001 .007 == N .10 .01 .005 N e o w= N e
6-in. interval 3%-4 ft
below top of bed. :
~494A--Roadcut, SE4NELSEYX Local bed in Spring Valley- Sentinel D124854 11.4 G G 1:5 70 .30 O3, B 150 .0007 .01 015 .02 .015 .002 .002 .05 007 == N .30 .02 015 N e == e=a N o=
By 23, F. 138 N., Richter lignite zone; Butte
R. 89 W, 6-in., interval at top of
8.9-ft lignite bed.
*494B~~--=-do. Same bed as 494A; interval -=do. D124855 11.6 T 10 1.5 € .07 05 N . ew 0,2 .0005 Qo7 .007 .01 .01 .002 N .03 .002 -~ N .30 .02 .01 N w= == = N -
3-3% ft below top of bed.
M94Cammmmm do. Same bed as 494A and B; --do., D124856 T3 G 7.0 7.0 G .10 20 N == 1,0 .0015 01 .002 .005 .005 .001 N .02 .003 -- N .50 .005 .015 .10 == == «= N ==
interval 8.0-8.8 ft below
top of bed.
%95A--Coulee bank, N%SW4SE% Local bed approximately 25 --do. D124857 20.0 7.0 5.0 3.0 5.0 .30 .05 N ~- 0.7 .001 .,op01 .01  .007 ,003 .,002 .0015 .005 .007 -- N .15 .015 .01 N e == w= N ==
seec. 32, T. 139 ft below base of Tavis
N., R. 88 W. Creek bed.
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