DEPARTMENT OF THE INTERIOR COAL INVESTIGATIONS
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3 E 23 A-1 MBMG BMC-729 SW1/4 SW1/4 sec. 29, T.9 S, R. 39 E. 1972 G.L. 3832
=9 0— .~ 4170 e SR ; = A-2  Marathon Schreibeis 1-7 SW1/4 NE1/4 sec. 17, T. 9 8., R. 39 E. 1978 K.B. 4170
I S e e g A-3 USGS and MBMG U.S. 7747 NW1/4 NW1/4 sec. 2, T.9 S, R. 39 E. 1977 G.L. 4059
L il 4 A-4 Vessels Federal Cook 1 NE1/4 NW1/4 sec. 35, T. 8 S, R. 39 E. 1968 K.B. 3996
11 el e 5 :
29) e A-5 Pacific Power and Light SC-505-WW SW1/4 SE1/4 sec. 14, T. 8 S, R. 39 E. 1978 K.B. 3805
j - 4939 Roland (of Baker, 1927 — ol Bk | A-6  USGS and MBMG U.S. 7914 NE1I4 SEV/4 sec. 31, T. 7 S, R. 39 E. 1979 GL. 4622
14 e 5 __oquirre? LIEED — Lo A-7 Vessels Shell 13 NE1/4 NE1/4 sec. 35, T. 7 S., R. 39 E. 1969 K.B. 4080
z
| | i O L 0 A-8 Vessels Vessels-Helvey 1 SE1/4 NW1/4 sec. 9, T. 7 S., R. 39 E. 1968 K.B. 4201
0 4090 +156 A-9  USGS and MBMG US. 7751 SW1/4 SEV/4 sec. 2, T. 7S, R 39 E. 1977 GL. 4625
B 0 4552 0— 4578 L A-10 Vessels Guthrie 1 SE1/4 SE1/4 sec. 25, T. 6 S., R. 39 E. 1969 K.B. 4342
| - T | 3826 o 3850 0 4008 3 A-11 USGS and MBMG U.S. 7741 NE1/4 NE1/4 sec. 13, T. 6 S., R. 39 E. 1977 G.L. 4552
16 . o " Gt 1 6= 3850 o 3730 § A-12  Apache Corp. Apache:Tribal 1-36 SE1/4 SE1/4 sec. 36, T. 5 S, R. 39 E. 1971 KB. 4578
S,hl.t Ml ”_ - Cmm____Omuth < = Sl | Bauiitral Crack f_S _— A-13 Davis il Tribal 1 SE1/4 SE1/4 sec. 36, T. 4 S, R. 39 E. 1970 K.B. 4485
A | l 19 7 _;_AnieLSP_nk; l B /) 58 55 B-1 USGS and MBMG U.S. 76140 NE1/4 NW1/4 sec. 6, T. 10 S, R. 42 E. 1976 G.L. 3782
v 56 ; 0 . 4080 : - L\ | o 0 |5 3952 x 33 3 = B-2  USGS Bimey 4 SE1/4 SE1/4 sec. 13, T. 9 S, R. 41 E. 1978 G.L. 3690
) 4 < B-3 Terra Resources Holmes-State 1-36 NW1/4 NE1/4 sec. 36, T. 8 S, R. 41 E. 1979 K.B. 4136
(o] ik Kirby et 10 d o ;
0—- 3832 1 Im3805 : . 0- 4342 M S g 2 oo z 1d B-4  Vessels ShellFederal M 4547 NE1/4 SE1/4 sec. 12, T. 8 S, R 41 E. 1969 KB. 4090
g z % 0 |y 4485 mith ., 1 [ — i o = e with MBMG U.S. 76149 NE1/4 sec. 12, T. 8 S. R. 41 E. 1976 e
| . | | e & | /8 B-5 Vessels Shell-Federal 12 NE1/4 SE1/4 sec. 33, T. 7 S, R. 42 E. 1969 K.B. 3852
/;0@ 26 _T_ 500 — ‘ | B-6 U.S. B82-11 SW1/4 SW1/4 sec. 11, T.7 S, R 42 E 1982 G.L. 3903
‘S0, | ///500“ Bl s E60 k 1 4 | | B-7  US.B82-5 SE1/4 NW1/4 sec. 22, T. 6 S., R. 42 E. 1982 GL. 3310
3 . % &6 | | 24 E 23 AnderSOn | = Uppe, Ca | | \ B-8 Vessels Brewster 1 with SW1/4 NW1/4 sec. 12, T. 6 S., R. 42 E. 1968 K.B. 3311
/G’e B v | | 3 e 22 18 Nyon 2 H surface section from Mapel (1976) N1/2 sec. 14, T. 6 S., R. 42 E. 1975 —
500 77 35 | d i 7 R SIS || B-9 Cols. 2 & 3 of Culbertson & Klett Secs. 30-32, 7.5 S, R. 43 E. 1975 -—
i . — 19 28 1 (1976) with drill hole sec. 25, T.5 S, R. 42 E. 1975 G.L. 3143
Fy- 7 | 4t _Lower Digy, 5 DATUM '7 M ianyoh i i 28 7 Lovvet Canyan 11 GH DATUM B-10  True Oil Co. Calvert-Federal 12-14 SW1/4 NW1/4 sec. 14, T. 5 S, R. 43 E. 1974 KB. 3320
22 2 T 7 A4, with surface section secs. 11 & 14, T.5 S, R. 43 E. 1977 =
| | : T e T A B-11 Wolf Exploration Co. Gov't-Lacey 1-8 SW1/4 SW1/4 sec. 20, T. 4 S, R. 44 E. 1968 K.B. 3175
= 3__/992.9}’0‘/“5’”4 = 3 8 £4 i Cook © /ﬁ with drill hole and surface section sec, 31 & 32, T. 4 S, R M4 E. 1978 s
| | | 1 \ B-12 MBMG SH 7058 with surface NW1/4 NE1/4 sec. 22, T.4 S, R. 44 E. 1970 G.L. 3260
o . . i - -H o DiEtZ 8.1 | B . 1 ssmigasby T. M. Gaffke sec. 14, T.4S, R 44 E. 1979 -
Canyen —r - 24 500 Canyon 500 = M 9 “ B-13  U.S. 80085 SW1/4 SW1/4 sec. 28, T. 4 S, R. 45 E. 1980 6.L. 3230
e - ; DATUM 13 7 [ | l 15 Otter i 1 c-1 International Nuclear Corp. 1 State-
500 on | | H— 500 | Mountain Minerals NE1/4 NET/4 sec. 28, T. 9 S, R. 44 E. 1969 K.B. 3730
7 3[—‘ \\\\\ u Pper Elk 500— 2 ' C-2 Clark Canadian Expl. Co. Gov't.-Hawks 1 NE1/4 NE1/4 sec. 15, 7.9 S., R. 44 E. 1970 K.B. 3994
M xR | ESIEEEARREeE ) B SRR 5 I N AR Tt 5 R SRR I (s o SRS G T e B TR e iy g 2l c-3 Gary Federal White 30-3 with NW1/4 NW1/4 sec. 30, T. 8 S, R. 44 E. 1968 K.B. 3680
0o b fonia | r— S us. 7791 NE1/4 sec. 25, T. 8 S, R. 43 E. 1977 —
OATUM 22 Y aq\@i i — e e 2 p—rf c-4 Kissinger et al. 1 Shamrock-U.S. NW1/4 NW1/4 sec. 10, T. 8 S., R. 44 E. 1969 K.B. 3826
1 | DATUM | \ | C-5  USGS Bimey 1 NE1/4 NW1/4 sec. 5, T. 8 S, R. 44 E. 1979 G.L. 3850
]_L/”CQ_O\(,/"“ 2-]_] C-6 USGS Birney 2B and surface section SE1/4 NE1/4 sec. 17, T. 7 S, R. 44 E. 1979 G.L. 3610
v 10002 | > Gli- 7 | C-7  MBMG SH-7038 NW1/4 SE1/4 sec. 8, T. 7S, R. 44 E. 1970 G.L. 3669
otter \ | i ‘ | c-8 USGS Birney 3 SW1/4 NW1/4 sec. 4, T. 7 S, R. 4 E. 1978 G.L. 4008
2-{ | upper - 3— L Poker Jim Py - 5 ol C-9  Beard Oil Co., Poker Jim Fed. 1 Ctr NW1/4 sec. 15, T. 6 S, R. 44 E. 1977 K.B. 4156
. H/M’Sr/ ] - . y o— 3390 C-10  MBMG SH-8 SW1/4 NETI4 sec. 9, T. 6 S, R. 44 E. 1969 G.L. 4160
| -I | | -////’1/2 Blbtar Aennid C-11  True Oil Co., Federal 1-19 Ctr SW1/4 sec. 19, T. 5 S, R. 44 E. 1972 K.B. 4055
r-Arno c-12 Sa B-10.
—_——— ’\
s e o Uper g, | | \ 0 AR & erle
2 e . L ML . L.
" 5 D-1 USGS Otter 7 SW1/4 SE1/4 sec. 25, T. 9 S, R. 45 E 1980 G.L. 4230
8 2| ‘ 4 | _’____mi Elk o o | D-2 True Ol Co. Wolter-Federal 13-18 NW1/4 SW1/4 sec. 18, T. 9 S, R. 46 E. 1969 K.B. 4058
— ™1 erBlk . Fge o e = Odell D-3 Guif Ol Corp. 1 Bales NE1/4 NW1/4 sec. 11, T. 9 S, R. 45 E. 1961 K.B. 3882
I R N - DS, e u’—’_\:g”_’ —1 o | ‘ w S e D-4 Clark Canadian Expl. Co. Powers 1 SW1/4 SW1/4 sec. 27, T. 8 S, R. 45 E 1970 K.B. 3735
5 = 2|2 %
Carlson 6 1 | ///// | == with U.S. Bur. of Reclamation DH75-101 NE1/4 NE1/4 sec. 33, T. 8 S., R. 45 E. 1975 -
| o | = g i D-5 Chandler & Assoc., Inc. Finn Creek-Gov't 1 SE1/4 SE1/4 sec. 17, T. 8 S, R. 45 E. 1968 K.B. 3772
4 _Carlson_ | l J Iz i . D-6  Clark Canadian Expl. Co., Witham 1 SW1/4 SW1/4 sec. 3, T. 8 8., R. 45 E. 1970 K.B. 3647
" e o O P B e I e B | 9 = ing (SaWYer) D-7 USGS and MBMG U.S. 77100 SE1/4 SW1/4 sec. 4, T.8 S, R. 45 E. 1977 G.L. 3906
g:) - 2 E S fasodl (T e e e e e = 6 _/7 == D-8 Chandler & Assoc., Inc. Otter-Gov't 1 NW1/4 NW1/4 sec. 16, T. 7 S, R. 45 E. 1968 K.B. 3939
% % = g 7 i 1 1000 — D-9 Chandler & Assoc., Inc. Horses Cr.-Gov't 1 SW1/4 SW1/4 sec. 36, T. 6 S., R. 44 E. 1968 K.B. 4058
s b - | ol O B bioch - D-10 USGS Otter 2 SW1/4 SW1/4 sec. 18, T. 6 S, R. 45 E 1980 G.L. 4120
S z | 6 =iz o b 4 2z Knobloc 20 22 D-11  Chandler & Assoc., Inc. Stag Rack-Gov't 1 NE1/4 NE1/4 sec. 8, T. 6 S., R. 45 E. 1968 K.B. 4142
S E g S5 BrowstorRinaldin 3;/ =] % | 2 p Calvert D—1§ Getty Oil Co. Tri-County 1 NW1/4 SW1/4 sec. 23, T. 5 S, R. 44 E. 1978 K.B. 3623
o o 5 = i . 6 D-1 Same as B-13
= '2 < 0 3311 k il 4’_',/// . | < Knobloch 7 _/// 4 i 5 :
B > T i ‘ odell Mk o e sl Losgeg 8 5 i E-1 True Oil Co. Walter-Federal 36-33 SW1/4 SE1/4 sec. 33, T. 9 S, R. 46 E. 1969 K.B. 4115
s|= == < | = ] / " 11 E-2  USGS Otter 8 SW1/4 SE1/4 sec. 35, T. 9°S, R. 46 E. 1980 G.L. 3900
o Uj' oo 1500 —| | (] —3230 I ¢ -— Nance E-3 Chandler & Assoc., Inc. Gil Inc.
ac) Lo . 0 | 2 1 1500 J Line-Gov't 1 SW1/4 SW1/4 sec. 30, T. 9 S, R. 47 E. 1968 K.B. 4160
= % CZ) g A ) | g - 6 j— i E-4 Gary et al. Federal-Elliott 2-9 with NE1/4 SE1/4 sec. 2, T. 9 S., R. 46 E. 1968 K.B. 4016
Sl oF L T __King (Sawyer) w . 500 Amax Coal Co.-BLM 114 SE1/4 SE1/4 sec. 3, T.9 S, R 46 E. 1976 e
| I J L
% a Sla | 9 E-5 Mobil Oil Co., D. R. Kraft 1 NE1/4 NE1/4 sec. 11, T. 8 S.. R. 46 E. 1964 K.B. 3909
=
= <Z( =g K 4 | | dale 16 L E-6 Chandler & Assoc., Inc. 0il Inc.
A ] Ll i Nobloey, 4 Flowers-Go° i 19 Fork Gov't 1 and surface section NW1/4 NW1/4 sec. 30, T. 7 S, R. 47 E. 1968 KB. 3896
= i o &J 7 ’_’__ZE o 5 jm— E-7 Chandier & Assoc., Inc. Taylor-Gov't 1 SW1/4 SW1/4 sec. 30, T. 6 S., R. 47 E. 1968 K.B. 3849
% il J o = i i 7 17 SO TR T L T L e T //// E-8 MBMG SH-7124 SW1/4 NW1/4 sec. 30, T. 6 S, R. 47 E 1971 G.L. 3934
» o T RING g - L Witham _———| | T E-9  USGS Otter 5 SE1/4 NW1/4 sec. 22, T. 6 S, R. 46 E. 1980 GL. 3920
o 1 1 3 1 s L = (R E-10  USGS Otter 9 SW1I4 NW1/4 sec. 2, T. 6 S, R. 46 E. 1980 GL. 3790
E 1686 = w — 1500 — . 1500 — b E-11 Miami Qil Preducers, Inc. Federal 1-15 with NW1/4 SE1/4 sec. 15, T. 5 8., R. 46 E. 1966 K.B. 3739
= | o 7 . 1500 — — S 1500 8 USGS 79 MB 24 and MBMG SH 7046 SE1/4 sec. 21, T. 5 S, R. 46 E. 1979 =
///// 10 lowers-Goodale o = 500 | \ E-12 USGS 79 MB 25 NW1/4 SE1/4 sec. 25, T. 4 S., R. 46 E. 1979 G.L. 3805
1500 e 4 6 A 1 1 A % E-13  Apache Corp. Trusler 1-13 SE 1/4 SW1/4 sec. 13, T. 4 S, R. 46 E. 1971 KB. 3558
o d 4 d 10 H’/’M,,1 500 7 E-14  Kissinger, et. al. Atlantic 1-20 with NW1/4 SW1/4 sec. 20, T. 4 S., R. 46 E. 1970 K.B. 3679
| L | — _ yep0- L T it | At Y I e e S R [ R S e S S SO =1 © = ] [ e MBMG SH 7146 SW1/4 sec. 20, T. 4 S, R. 46 E. 1971 —
S 1500 2 o FIowers-GOOda|es— S W e 3 510 2 E-15 Wolf Exploration Co. N.P. 9 NW1/4 NW1/4 sec. 25, T. 4 S, R. 45 E. 1968 K.B. 3218
Roberts 10— . ; L,/M 1 | sl Repgnge | | e | E-16  USGS and MBM US. 7722 SW1/4 SW1/4 sec. 14, T. 4 S, R. 45 E. 1977 GL 3144
8 -/’/T 1500 500 i e == N i F-1  Same as A-2
k| | i = F-2 U.S. 7961 SW1/4 SW1/4 sec. 18, T.9 S, R. 40 E. 1979 G.L. 3870
4 - 2000 —| " 4 F-3 Vessels Simpson 1 with NE1/4 NE1/4 sec. 17, T. 9 8., R. 40 E. 1968 K.B. 3564
o 10 Pacific Power and Light Co. 121 NE1/4 NE1/4 sec. 17, 7.9 S, R. 40 E 1968 -
. - | BJ Terret 3 b L/ZOOO o F-4 Shell Qil Co. Gov't 31-19 NW1/4 NE1/4 sec. 19, T.9 S, R. 41 E. 1969 K.B. 3718
| 5 9 | B 1000 — F-5 Same as B-2
2000 | 7 | 4 s e T 500~ i F-6 Shell 0il Co. 4127-E6 NE1/4 NE1/4 sec. 27, T. 9 S, R. 42 E. 1968 K.B. 4055
//,SEQ// 7 f— F-7 Kodiak Ol & Gas Inc. Federal 25-9-42 NE1/4 SE1/4 sec. 25, T. 9 S, R. 42 E. 1974 K.B. 3740
B = Robort 7_- 7 g = F-8 Vessels Shell-Federal 15 NW1/4 NE1/4 sec. 28, T. 9 S, R. 43 E. 1969 K.B. 3680
. 6 S B = ; - F-9 Hodges Industries Kendrick Ranch 9-1 NE1/4 SE1/4 sec. 13, 7.9 S, R. 43 E. 1973 K.B. 3612
l . 5 o g F-10 Same as C-2
) 9 il F-11 Clark Canadian Expl. Co. Federal 1 NW1/4 NW1/4 sec. 28, T.9 S, R. 45 E. 1970 K.B. 4196
1 N g gl 2000 F-12 USGS Otter 1 NW1/4 SE1/4 sec. 21, T.9 S, R. 45 E. 1980 G.L. 4170
A 2000 1 i 2000 — - F-13  Same as D-2
1500 — b F-14 Same as E-4
o 2000 — = & =
4 | 3 2000 — \ 61 Same as A-5
2000 | 2000 — i G-2 Vessels Federal-Shell 16 SE1/4 SE1/4 sec. 32, T. 8 S, R. 40 E. 1969 K.B. 3667
| | 1000— i y G-3 USGS and MBMG U.S. 7731 SW1/4 SW1/4 sec. 27, T. 8 S, R. 40 E. 1977 G.L. 3500
| G-4 Hose-Austin Drilling Corp. Gov't 1 SW1/4 SE1/4 sec. 18, T. 8 S, R. 41 E. 1960 K.B. 3637
e 2500 — 7 i 2000 — T d G-5 USGS Birney 6 and surface section SW1/4 NE1/4 sec. 15, T. 8 S., R. 41 E. 1978 G.L. 3600
B G-6 Same as B-3
1 2000 — 4 5 6-7 USGS Birney 5 and surface section NW1/4 NW1/4 sec. 4, T. 9 S, R. 42 E. 1978 G.L. 3890
e | SRR 2000 — . 1000 — ' 6-8  Shell Gil Co. TRA 12-6 SW1/4 NW1/4 sec. 6, T. 9 S, R. 43 E. 1968 K.8. 3673
| y g S - - i G-9 Vessels Shell-Mandel 1 NW1/4 NW1/4 sec. 2, T.9 S, R. 43 E. 1969 K.B. 3669
5 . - 6-10  Same as C-3
1 \ | 1 2500 H-1  Same as A-10
- i - H-2 USGS and MBMG 7938 SE1/4 SE1/4 sec. 6, T. 7 S, R. 40 E. 1979 G.L. 4250
2 N i ////1360’: H-3 Austral Qil Co. Montana State 1-16 NE1/4 NE1/4 sec. 16, T. 7 S, R. 40 E. 1969 K.B. 4126
500 — - H-4 Vessels Mandel-Shell 3 NE1/4 SE1/4 sec. 24, T. 7 S, R. 40 E. 1969 K.B. 3582
N = H-5 USGS Birney 7 (upper 20 ft is surface section) SW1/4 SE1/4 sec. 31, 7.7 S, R. 42 E 1978 GiL. 3535
4 | | H-6  Same as B-5
4 E H-7 U.S. 800898 SE1/4 NW1/4 sec. 12, T. 8 S, R. 42 E. 1980 G.L. 3650
5 o m H-8 Vessels Federal Shell 14 NE1/4 NE1/4 sec. 12, T.8 S, R. 42 E. 1969 K.B. 3611
// E H-9 USGS Birney 8B NW1/4 NW1/4 sec. 20, T. 8 S., R.43 E. 1978 G.L. 3520
b / s . ) 3 , H-10 King Resources Co. 1-16 Amerada State SE1/4 SE1/4 sec. 16, T. 8 S., R. 43 E. 1969 K.B. 3704
B o Figure 3.—Correlation diagram C-C H-11  USGS Bimey 10 and surface section NE1/4 NW1/4 sec. 2, T. 8 S, R, 43 E. 1978 G.L. 3620
| | = 8 H-12  Same as C-5
= H-13 USGS Birney 9 SW1/4 NW1/4 sec. 25, T. 7 S., R. 44 E. 1979 G.L. 3950
2500 — 3 H-14  Same as D-8
e i = H-15  USGS Otter 10 SW1/4 NW1/4 sec. 28, T. 7 S, R. 46 E. 1980 G.L. 3920
_,// H-16  Same as E-6
i | J-1 Same as A-12
s J-2 U.S. Bureau of Reclamation DH 78-102 NE1/4 NW1/4 sec. 7, T. 6 S., R. 41 E. 1978 G.L. 3810
2 e | J-3 Shell Oil Co. Gov't 41-21-D2 NE1/4 NE1/4 sec. 21, T. 6 S., R. 41 E. 1968 K.B. 3554
] 3 \ / . ;
s o s INTRODUCTION Overlying the Fort Union Formation, and gradational with it, are remnants of the Wasatch j’; Usi;eagf"g_n NBYA N Rme 36, 1. 5.5 & AVE L L
s 3000 _ ) . ) -
x o Abundant resources of subbituminous coal, generally low in sulfur and ash, are contained Formation of Eocene age. The con'{act = placed at the top of a coal bed, the Roland bed of J-6 Hose-Austin Drilling Corp. Bones Bros. 1 NE1/4 SE1/4 sec. 21, T. 6 S, R. 43 E, 1960 K.B. 3316
cj> 3 in more than 20 named coal beds in the Fort Union Formation of Paleocene age and in the B?ker (1929). The V.Va.satch Formation in this quadrangle is similar to the underlying Tongue sawith Col. sqof Culbertson and Klett (1976) secs. 21,28 & 29, T. 6 S, R. 43 E. 1975 -
3 Figure 1.— Correlation diagram A-A’ 3] Wasatch Formation of Eocene age underlying the Birney 30° x 60’ quadrangle in the Powder vaer.Member, consisting of sandstone, 51lt§tone, shale, and coal, but the Wasatch generally j:; Sa’m“: i g:m
= River basin in southeastern Montana (see index map). The coal ranges in rank from subbituminous ;O"r:a(‘ins more Zarbdonaceo}l:s shalehanddless llght-coloredfsandstone. The Wasatch underlies the J-9 USGS Otter 3 NE1/4 NW1/4 sec. 25, T. 6 S., R. 45 E. 1980 G.L. 3420
3 . ] . A C and lignite A (eastern part of map area), and igh drainage divides in the south and west margins of the quadrangle, where its maximum
= Figure 2. —Correlation diagram B-B’ B (western part of map area) to subbituminous C and lig p P ; : ' ’ :
g 8 reaches a maximum thickness of 87 ft (26.5 m) in a single bed. A series of nine interlocking thickness exce-eds 400 ft (122 m). It contains several coal beds, each less than 10 ft (3 m) thick.
coal-correlation diagrams are presented here to show the thickness, proposed correlation, and Whgre thick coal beds have been exposed at the surface in the geologic past, many have
proposed nomenclature of the coal beds in this quadrangle. These diagrams are a modification caught. fire and pumed underground. The heat from the buming coal has baked or fused the
of the diagrams published in 1980 (Culbertson, 1980). They supplement the diagrams that show overlying rocllts glto re:xstandt, rledlfilsh or \iiancolorsd rocks called clinker. The thicker coal beds
: ; ; are extensively burned, and clinker is widespread in the quadrangle.
D D’ = E’ c_:oal correlations across the 'northem Powder River basin {Cuberison and' et 19.79) gl by private companies and government agencies. Eastward, the Anderson is a persistent and
o b5 g e Bk o s . - B Sy e s i o . s e a o e e e - Bidn - - E those that show coal correlations from the Decker, Montana area southward into Wyoming (Law easily identified bed but the Dietz 2 and Dietz 3 beds split, recoalesce, and pinch out in a com
s = = = = = = = = - 1t - 0 s - — o = = = = e = . o E-13 E-14 -15 E-16 . 4 2 4 3 . ’ ’ i
(F=13) (H-14) (J-8) (B-13) (F=14) (H-16) and others, 1979) Other regional coal correlatl?n dllaggr(a)mi:m] thlsda;eha lhavigbgegn p:bsllzhfd CORRELATION OF COAL BEDS plex manner. In most of the eastern half of the quadrangle, only one bed occurs between the
| G 0-|3°0 : G 2801—7674 G 0—?550 G 0-7340 G 0-2010 G 0-2000 G 339-3400 G 0-7034 G 0-2000 G 210-8005 G 50-9747 G 0-2000 G 50-2050 G 380-8452 G 70-1050 G 150-6506 G 0-240 recently by Matson and others (1973), Cole and Fine (1980), Cole an oles { i i The proposed correlation of the coal beds underlying the Birney 30'x60" quadrangle is shown Anderson and Canyon, called Dietz in this area. This bed appears to be a coalescence of the
| I | | | = | | | | Ll . . : . :
; ] 3.9 km I~ 8.7 km i 4.1 km i 3.9 km 1 3.6 km ——1«—1.4 km~+—8.0 km——-t-i 6.0 km | 4.5 km i 4.0 km*—'<~6.1 ki —=js———0.8 km ———] [—36km i 3.0 km | 7.1 km '[ 9.0 km i 5.6 km I 8.3 km <—1.0 km-—+—4.5 kmv—+— 4.7 km pe 6.7 km 1 6.5 km ’ 3.0 km " 7.0 km ‘ 3.0 km—+72-7 km—" and Cole (1981) on the nine correlation diagrams, A-A’ through J-J’ (figs. 1-9). On all diagrams the datum Lower Dietz 2 and the Upper Dietz 3. A thin bed called Cox locally occurs below the Dietz (fig.
o= is a persistent coal bed, commonly the Canyon or, where the Canyon is split, the Lower Can- 8, cols. H-9 and H-11); it may be equivalent to the Lower Dietz 3.
50 o 4230 SOURCES OF DATA LA e yon s . f My e e
: E yon bed. On diagrams E-E’ and J-J’, the datum is the Otter, Brewster-Arnold, Poker Jim,
»S The correlations shown on these diagrams are based on the following: a study of the logs or Nance. BEDS BETWEEN THE CANYON AND WALL BEDS
g g & Arvada of more than 1000 shallow test drill holes and 105 deep oil and gas test drill holes, information Confidence in the validity of these correlations depends upon many factors. Because the Because of new data from numerous holes drilled in 1980-82, the correlations and
= from published and unpublished coal maps, several hundred surface measurements, and geological coal beds tend to split, coalesce, pinch, or thicken erratically, confidence in correlations is high nomenclature of the Cook, Otter, and White beds are revised in this report. The bed called Cook
Timm Roland (of Baker, 1929) oS 415 reconnaissance mapping. only where drill holes or surface sections are closely spaced, or where the coal bed can be in the northern and eastern parts of the quadrangle is now believed to be stratigraphically higher
The shallow test holes were drilled principally for coal exploration, although some were uniquely identified either by its thickness, partings, or relation to other coal beds or rock types than the bed previously called Cook in the southwestern part of the quadrangle, and the bed
| i 0 4160 drilled as observation water wells. They were drilled both by government agencies and by private in a unique sequence. The degree of confidence in correlations is lower where surface exposures called White in the south central part of the quadrangle is now correlated with the Camey (Culbert-
o= AOEE = companies (table 1). A small percentage of the holes were entirely cored, and a few had only are poor, or where drill-hole data is sparse or of poor quality. In the coal-bearing section, rock son, 1980). It is here proposed that in the area south of localities A-9 and B-7, and west of
Sl drillers logs. In the remaining holes (including all shallow test holes shown in figs. 1 through types other than coal are generally lenticular and are rarely of value in establishing the correla- localities F-9, and G-8, and H-8 the name Carney be applied to the bed previously called Cook
| - 9) one or more geophysical logs, such as gamma ray, density, and single point resistivity were tion of coal beds for long distances. and the names Cook and Otter be applied to the appropriate underlying beds. It is also pro-
| 0 4058 | run for the purpose of identifying coal beds. posed that at localities F-9, F-10, G-8, G-9, G-10, and H-8 to H-12 the name Carney replace
0 13882 In oil and gas test holes, coal beds were identified from those geophysical logs that were NOMENCLATURE OF COAL BEDS the name White. According to this interpretation the Cook locally coalesces with the Carney,
4142 ] of good quality and suited for coal-bed interpretation (see discussion by Wood and others, 1983, and the Cook and Otter locally coalesce with the Wall.
A : : 1 ’
| . <3 o 4016 p. 46-62). In this quadrangle the two most common types of geophysical logs run through the The proposed nomenclature of the coal beds underlying the Birney 30" x 60" quadrangle WALL AND ELK BEDS
1a] Andeaas, - tfl‘/ ,Az coal-bearing section were resistivity and gamma ray logs. The gamma ray log is excellent for is shown on the nine interlocking diagrams (figs. 1-9). The origins of most of the coal bed names
- - ——— 0= 3712 ¥ | coal-bed interpretation because coal has a lower natural radioactivity than any other rock in the used herein have been discussed by Culbertson and others (1979) or by Culbertson (1980). The Wall coal bed is as much as 62 ft (18.9 m) thick in the northwestern part of the quadrangle
500 0— 3735 i 2 5 section, and because the gamma ray tool can detect coal beds through the steel casing in the The names of the coal beds have come from several sources: many are named after the coal (fig. 1). New data indicate that southward and eastward the thick Wall splits several times into
i : i b= 14 =_/A£@E9L1o upper part of the hole. The resistivity logs, which can only be run in the uncased part of the mine where the bed was mined (Brewster-Arnold, Flowers-Goodale, Terret, Roland, Smith, as many as six beds. A complex set of modifiers for the name Wall is here proposed for the
ST o Dietz y i = ES 3 Dot hole, are useful in identifying coal beds because coal is highly resistive. Some other rock types, Anderson, Dietz 2 and 3, Carney, Carlson, and Knobloch); others are named after creeks (Can- various splits, or combinations of splits. For example, where the Wall splits into two beds at locality
™ i A= el such as limestone, are also resistive and care must be taken to avoid mistaking them for coal yon, Wall, Otter, Elk, Odell, Pawnee, and Poker Jim) or geographical features (Cook, King, A-5, they are designated Upper and Lower Wall. Southward the Lower Wall splits into three
| 5 —m 5 samy beds. Because gamma ray logs are more reliable identifiers of coal, the interval covered, if any, and Kirby) where the bed is well developed. In addition, some beds were named from oil and beds, called Lower Wall A, B, and C. Where the Cook splits off the Upper Wall, the remainder
i = | — by gamma ray logs are shown at the top of the columns representing oil and gas holes in figures gas wells where the bed can be identified (Witham, Stag, Roberts, Kendrick, and Calvert). Modifiers is designated Upper Wall XC. Where the Otter also splits off the Wall, the remainder is called
20 2 Canyon g 24 ‘ e | 28 26 i_,gﬂajg/,/ 500 — . 2896 o — 0- ~3920 1 through 9, in order to indicate a higher degree of confidence in the interpretation of coal beds such as Upper, Middle, and Lower are used to designate splits of several of the thick beds, and Wall XO, which further splits into the Lower and Middle Wall. Because data on the Wall bed
DATUM z e — - e . — 11 5 i DATUM = i Canvon from that interval. Coal beds shown in the no record (NR) part of the hole are projected from hyphenated names like Cook-Otter are used to designate the coalescing of two or more beds. are widely spaced in much of the area of splitting, many of the correlations are tenuous; therefore,
il | | Canyon pE————— 7 i nearby shallow holes or surface sections. A few beds of local extent are not named. these names are considered preliminary until more data allow the assigning of specific names
Ferry? | | - 0— 3849 3l Ferry The surface sections, shown as dashed-line columns on the accompanying diagrams, were The coal bed names shown in parentheses are the principal alternative names used by to each split.
vl it Cook i I% 5 3790 measured during quadrangle mapping by the U.S. Geological Survey, or during geological recon- previous authors. Names are followed by a question mark (?) where the correlation has been In the eastern part of the quadrangle, various beds have been labeled Wall by previous
1 /’ZQw T —— . 1 0 —3805 naissance by the author between 1975 and 1981. extended for a long distance with poor control. The following are comments on some of the authors, although each of these beds are probably equivalent to some split of the thick Wall.
d9vg . 16 e Cook major beds and their nomenclature: Because of the difficulty in cormrelating the splits of the Wall to the east, it is here proposed that
s 500 0 [ e 2 1 9 J fH Woman Creek th Elk, or U d Lower Elk, be used for the bed
17 . HE 2 Otter 7 e ———————5 5 15 6 0 east of Hanging Woman Creek the names , or Upper and Lower , be used tor the be
7—- y | Upper EIK gl 5t 500 — e i - 0=, —3623 - Otter 5007 i : 1 D 2 Otter 3679 THE COAL-BEARING SECTION ANDERSON, DIETZ 2, AND DIEIZ 3 BEDS or beds below the Otter that are probably equivalent to Lower or Middle Wall. The Elk coal
9 = | g Lower Elksoo‘;__Q ““““““ £/ ° 3 = i 12 . e 0 3739 o E The Paleocene Fort Union Formation consists of the Tullock Member, the Lebo Shale These coal beds form one thick bed at the Spring Creek mine (near loc. A-4), then split bed is well developed on Elk Creek in T. 5 S., R. 46 E. (fig. 9, col. E-11).
= G TS - N . . . . . . .
5 R R = - ; - i - il - Member, and Tongue River Member, in ascending order. The Tullock, which contains only local and recoalesce into various combinations away from this mine (figs. 1, 3, and 6). The
v gl l 74_ = T & - stringers of coal, consists mostly of thin-bedded siltstone and sandstone. The overlying Lebo nomenclature of the three beds in the southwest part of the quadrangle has had a confusing KNOBLOCH BEDS
3 o 11 ] ) | 1 . _/ \ o — O Shale Member, which locally contains the Roberts and Kendrick coal beds, consists largely of history. In the vicinity of the West Decker mine the upper two beds have coalesced to form one The name Knobloch was derived from the Knobloch ranch, west of locality B-10, where
| | - al 3 / Poker Jim mudstone and shale, with a few thin beds of sandstone. The Tongue River Member, which is bed more than 50 ft (15 m) thick and the third bed is more than 40 ft (12 m) below (fig. 7, the upper 12.4 ft (3.7 m) of a 21-ft- (6.4-m-) thick coal bed was exposed, but the same name
- | | 7 19 the only member of the Fort Union Formation that crops out within the Birney 30" x 60" col. F-3). Originally Baker (1929, p. 64 and pl. 28) gave the name Dietz 1 to the upper thick was also applied to the 60 to 70-ft-thick (18-21 m) bed of coal to the northeast on Otter Creek
= . ! 7 b . - B Poker Jim 2—: % 1000 — 500— 15 8 i ommec— 4 . quadrangle, consists of interbedded sandstone, siltstone, shale, coal, and a few thin lenses of coal bed because he correlated it with the coal bed at Dietz 1 coal mine in Wyoming and he (fig. 5, E-16). Recent exploratory drilling indicates that the thicker bed on Otter Creek represents
i T 1 - ————— (Pawnee) g 500= a r\ 1 1% 0- |7 3558 L limestone. gave the name Dietz 2 to the bed below. He also gave the local name Anderson to a thick coal a coalescence of the bed at the Knobloch ranch with three underlying beds, here called Calvert,
‘; ] _\ . T 1 O To00S R 9 500 x All of the coal beds shown in the accompanying diagrams, except the Arvada, occur in bed north of the Decker area, which he thought was above the Dietz 1. However, later explora- Nance, and Flowers-Goodale, and locally with one overlying bed, the King. Matson and others
E 1000 —| o A Sussl | AT e 8 e 4 g QE: q i 4 ) 5 Odell (¢ 4 | the upper part of the Paleocene Fort Union Formation, principally in the Tongue River Member, tion drilling showed that his Anderson is the upper split of the bed he called Dietz 1 at Decker. (1973) used the terminology, Upper, Middle, and Lower Knobloch for the beds here called,
2\ I - 5 N =il om0 000000 ismmBrewster- Brnoki Pos e ———— 7__\ - W 3 o but also in the uppermost part of the Lebo Shale Member. Maximum thickness of the Paleocene To remedy this situation, some subsequent authors (for example, Matson and others, 1973) respectively, the King, Knobloch, and Nance in the Tongue River valley (fig. 2, col. B-9, for
8 g o 1 odell (Cache) 5 <§‘ T - 2m| 5006_ 1= J [ coal-bearing section is about 2300 ft (700 m). called the thick bed at Decker the combined Anderson-Dietz 1, and retained Dietz 2 for the bed example). Recent drilling has clarified correlation of the Knobloch beds in the eastern side of
g Z 1 BTGVEEE@L"QE 7 " | ~ _ 1000 — 5 il 05 3230 S 5 4 ] A e e Gy 500 L 5 frm The members of the Fort Union Formation can be distinguished on resistivity logs of oil below. Later, however, Law and others (1979) determined that the coal bed at the Dietz 1 mine the quadrangle with those in the Tongue River valley; therefore, identification of these beds in
g:) 8 S 1000 - | e ; ‘2" S — © 7, | J i 0 3218 and gas holes by the low resistivity of the Lebo Shale Member compared with the other two in Wyoming is equivalent only to the Anderson bed, so they dropped the name Anderson and diagrams D-D’ and E-E’ are changed in part from that shown by Culbertson (1980, figs. 4 and 5).
o _ J } { . § : )
= — ) 5 members. In the southwestern part of the quadrangle (locality A-2) the Lebo is 1260 ft (384 renamed the three beds the Dietz 1, Dietz 2, and Dietz 3. The nomenclature by Law and others
6 1000 / olE . T F - D W ED
8 = ) | A 6w King (Sawyer) Zla 1000 — R L o N T oo | S e i SiE m) thick. Northward and eastward, however, this interval thins, and so many beds of sandstone (1979) was followed by Culbertson and others (1979), Culbertson (1980), and the present report, ROBERTS, FLOWERS GOODALE" AN ' ITH'A"M BEDS ) :
% 2 | i g 500 il = <2r. i 7 S I B S e, = i appear within the upper and middle part of the Lebo that it becomes indistinguishable from the with the exception that Anderson is here used in place of Dietz 1. However, other authors still In most of the quadre?ngle the Flowers-Go.odale is a thick persistent be.d that is underlain
i < 1000 — = (i BA\ § B | Odell 3— 5 —_ A8 -\19 & overlying Tongue River Member. At several localities on the east side of thg quadrangle, less retain the Anderson, Dietz 1, Dietz 2 nomenclature (for example, Sholes and Cole, 1981), so by, and locally coalesces W.lth, the Witham bed (flg..4, CO?. D-11). l_.lowever’ in the SOUthwes'tern
S ; 1000 — 19 1 I | Knobloch 22 ST é | ‘H\ 4 than 200 ft of strata can be assigned with confidence to the Lebo. The contact of the Lebo Shale the reader needs to be aware of the problem. part of the guadrangle, drill holes that penetrate this horizon a.re W.’dely spaced and C(?n'elaﬁons
i3 z 1 g T | &l g ] - 21 = Knobloch Member with the underlying Tullock Member is a readily identifiable horizon almost everywhere The splitting and coalescing of the three beds shown in the Decker-Spring Creek area (fig. are uncertain. Consequent.ly the name Roberts (from W.yommg) is here used to fiesxgnate the
o 5 @ o e 3 —% | 2 Knobloch within the quadrangle, so its position is shown on the correlation diagrams (figs. 1-9). 1, cols. A-1 to A-5 and fig. 6, cols. F-1 to F-5) have been verified from closely spaced drilling bed at about the same horizon as the Flowers-Goodale in the area west of localities F-10 and
@ = 5 - 6 — . . T G-10 and south of localities B-5 and A-7.
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i 5™ 1000 pl Goodale  __—— b 45030 _ o i Ll _ iy A situation similar to that of the Roberts and Flowers-Goodale exists for the Kendrick and
1500 — _ Flowers-a=——— ol i “E'E-18 e s £ liti 8
Nanea | 1} ,,,,,, — . _aliz | JEqE- /2—1/31 : Terret beds. The name Kendrick is used here for the principal bed south of localities E-6, D-8,
1500 % 1 4 / e R T A e 5 = 3)‘"}/’ \\\;8 ‘; \/,E'.'i/ g C-6, and B-5 and the name Terret is used in the remainder of the quadrangle. A bed that ap-
d » | 100013 ----- J \N'\t\'\a“/‘//// - 835\55_1? E-15 E—lz} S pears locally below the Terret or Kendrick is here called the Stag.
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