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DISCUSSION

INTRODUCTION

The purpose of this report is to present revisions of previously published
coal correlations of the lower coal zone in the Paleocene Fort Union Formation in
the Riner 7 1/2-minute quadrangle, Carbon and Sweetwater Counties, Wyoming.
The lower coal zone of the Fort Union is, in terms of reserves, the principal coal-
bearing unit in the Little Snake River coal field, which includes the Riner
quadrangle; accurate correlation of coals is, therefore, essential for understanding
the stratigraphic and structural framework of the coals and for resource
assessment.

The Riner 7 1/2-minute quadrangle is located 15-20 miles southwest of
Rawlins, WY, in the southeast corner of the Great Divide Basin. The Fort Union
Formation crops out in most of the quadrangle, with northwest dips of 24° near the
base, decreasing to 2° or 3° near the top of the formation (Sanders, 1974). The
Fort Union Formation disconformably overlies an unnamed Upper Cretaceous
and probable Tertiary sandstone unit in the southeast corner of the quadrangle,
and is disconformably overlain by the Eocene Wasatch Formation in the northwest
corner of the quadrangle.

In the Riner quadrangle, the Fort Union is divisible into upper and lower coal-
bearing zones, each containing some thick coals. (The upper coal-bearing zone of
the Fort Union is exposed nearly 4 miles NW of the highest coal in the lower coal-
bearing zone, and therefore is not shown on the geologic map accompanying this
report). These coal zones are separated by a gray mudstone, claystone, and
sandstone unit (labeled Tfm on the geologic map) containing only scattered, thin
coals. Sanders (1974) included a thick sandstone sequence as the basal part of the
Fort Union Formation. This sandstone sequence, of Cretaceous and Tertiary age
in areas south of the Riner quadrangle (Honey and Hettinger, unpublished infor-
mation), is separated from the Fort Union Formation in this report and is labeled as
TKs on the geologic map. It consists predominantly of medium- to coarse-grained,
partly conglomeratic sandstone, with minor amounts of carbonaceous shale and
mudstone. This sandstone sequence is at least 620 ft thick on outcrop in sec. 9,
T.19 N, R.90 W. The lower coal zone of the Fort Union Formation (Tflc on
geologic map) is about 1,700 ft thick and is composed of interbedded sandstone,
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Table 1. List of drill-holes shown on correlation chart for the Riner
7 1/2-minute quadrangle, Carbon and Sweetwater Counties,

Wyoming
Location
number on
index map Name Location
e Section  T.N. R. W.
35 " 1 Rocky Mountain Energy ~ RR 386 14 20 90
GL67 2 do RR 63 23 20 90
GL 6948 3 do RR 36 23 20 90
4 U.S. Geological Survey  R-D7 22 20 90
s 5 Rocky Mountain Energy RR 42 23 20 90
w5y 6 U.S. Geological Survey R-D8 22 20 90
7 Rocky Mountain Energy RR-38 27 20 90
23 21 8 do DH-216 (RR 177) 27 20 90
9 do RR 60 27 20 90
43 GL 6860 L 10 do RR 65 27 20 90
B 11 do RR 56 27 20 90
GL 7087 E 12 do RR 58 27 20 90
13 do DH-219 (RR 180) 27 20 90
14 U.S. Geological Survey R-D2 28 20 90
39 2 1 15 Rocky Mountain Energy RR 436 34 20 90
16 do RR 69 33 20 90
| GL 7004 10 GL 6800 o8 679_7 17 U.S. Geological Survey — R-D4 34 20 90
e 9 6 0.5p Teke 18 Rocky Mountain Energy ~ DH-220 (RR 181) 29 20 90
= 14 — GL 6940 2.0 19 do RR 79 33 20 90
p—0—— SLESTO 20 do RR 76 33 20 90
2 do RR 81 29 20 90
3 . 22 do DH-223 (RR 183) 33 20 90
Chicken Springs coal zone 23 U.S. Geological Survey  R-D3 20 20 90
- 11 24 Rocky Moun‘tain Energy DH-225 (RR 185) 33 20 90
- Probably GL 6925 25 U.S. Geological Survey R-D5 4 19 90
- Holocene iy 26 Rocky Mountain Energy ~ DH-226 (RR 186) 5 19 90
12!P1 oo 2 57 do DH-227 (RR 187) 5 19 90
4.0 Sollaviam & v : . 28 do DH-228 (RR 188) 5 19 90
= Chicken Springs coal zone 59 45 DH-231 (RR 191) 5 19 90
35 30 do DH-229 (RR 189) 5 19 90
el 3.8 i
o 4.0 31 do RR 71 5 19 90
1.0 = 1.8 2.0 32 do RR 72 5 198 90
12 57 ~— 0:5p 3.5 4.0 unnamed coal zone 33 do DH-230 (RR 190) 5 19 90
08 ] o 0.8 34 do DH-232 (RR 192) 5 19 90
1‘0 2.3 e . 35 Union Carbide SS 6-1 6 19 90
33 0.5 - 36 Rocky Mountain Energy ~ 2-AS (RR 122) 5 19 90
L35 2.0 37 U.S. Geological Survey  R-D6 8 19 90
[r— GL 6838 38 Rocky Mountain Energy ~ RR 83 7 19 90
39 do DH-233 (RR 193) 7 19 90
40 do RR 82 7 g 90
28 o 41 do RR 102 7 19 90
GL 6893 26 8 G R e R 42 do DH-234 (RR 194) 7 19 90
. e 43 Union Carbide S5 181-2 12 19 91
GL 6868 aonte =
o 2
GL 7032 4% =
30 GL 6880
R e GL 6876 T e ] 2 o R Table 2. Correlation of coal nomenclature used in the present
6.0 5.8 J——"5.3 e 5.3 5 ﬂ 5.5 5 %9 45 Muddy Creek coal bed report, the CRO/CDP maps (Dames and Moore, 1979), and the
: o EMRIA report (U.S. Dept. of Interior, 1976)
GL 6967 . [On the CRO/CDP maps, coal bed names which were applied to the alphanumeric
designations are as follows: B=Fillmore Ranch, C=Muddy Creek, D1=Separation Creek,
19 ] E1=0Olson Draw, F2=Red Rim, G=Daleys Ranch; E2 and F1 were not given names. FU
36 G 16 indicates Fort Union, undifferentiated. FU followed by bracketed numbers was not formally
Slioo 50 GL 6927 GL 7055 named on CRO/CDP maps, and the numbers were used only for indentification purposes]
1.0 s s E Alphanumeric designation
— o0 Names and abbreviations used on CRO/CDP maps for Nomenclature used
Separation Creek b coal bed _—%8 GL 7018 used in this report the Riner quadrangle in EMRIA report
i 23 1.3 % 1.5 Chicken Springs Cs B; FU
3.3 ; ek b4 coal be s 25 2.0 3.0 4.0 =i 2.0 Unnamed Un B; (C; FU; FU[10]; FU[11]
= 5/ — Separation Cre 08 Separation Crack ] 30 &t : Fillmore Creek FC C
— 4 ree - ! | ¢
1.5 ?.gp ower a coal bed 5 3\ GL6916 1 —= 18  Separation Creek 12 bdconlibed =i Muddy Creek mc D1; FU H
20 37 o 5 : T e S 2 ;g &B;E;g GL 7004 1.0 7 Separation Creek b SCb D1; FU; E1 H
: e —iD 0 . . R e ' 1.5 Separation Creek lower a E1; FU
GL 6883 1.0 2.5 ; 1.0 eparation C | ep :
o g0 f— O oTF 128 reek lower @ o3l bag 30 GL 6925 4 Riner R E1; FU; FU[9] E
38 2.5 . — Lower Olson Draw LOD F2; F1; E2; FU[8] B; C
GL 7080 = et Red Rim RR G; F1; FU; FU[6]
40 GL 6971 18 _ 1.0 1.3 k) e Daley Ranch DR FU; FU[5]
2.5 J 6.8 - i et Continental Divide CD FU[1]; FU[3]
g GL 7025 15 65 15 15 B
1.5 ; N g | 2
— 2.0 - ;
L 2.0 2.0 34 50 GL 7045 o
5/ i GL 6933
Tl 1.8 o 3.0 107°37'30" 107°30"
20— g3 7.0 —33 11°45'
29 4.0 2.5 1.3 . 1 8} Riner coal zone
1.0 = 2.0 5.0 E =
1.0 GL 7075 17 T21N
GL 7055 T 20N
31 //
GL 7183 10 VERTICAL SCALE <
o
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- o . o N O/
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= S - o 100 0 1 2 MILES / o3
1.0 2.0 2.0 vl ___ : } S . T |J .4
5 — 3 8%‘ 2 Z8 0 = 0 1 ? 3 KILOMETERS .
6. 5 6.8 : 35 3.5 g 1.0 |
4. 5 35;&‘)/5;52 35 - f—o o / 6| 5
3. .0 8.5 11.0 7 — —7 3.5 = s 504 //
0.5 s = s/ 09 48 7
= 1.5 }8 1.8 “115 ok / J4l®11 °
=3k | ) S— L - -0 Y 2, 410
80 8% 98 11.0 Lower Olson Draw coal zone 21, 011 3 q
i £ EXPLANATION 2|z / 16e| 415
; ’ & 23" 122 49 *17
1.5 20 Drill-hole number —Shown also on index map 5= / e © 20
5 ed — 3 == / *
Red Rim 3 coal b : — GL 6870 Ground level in feet ¥ 128 m J 26 22;L
2.5 min thk -y : 35| / 289
G T o 2% Unconformity ¥ 30 23
R 8dn, w=F 29
o -g:gp Coal—Showing thickness, in feet. Includes part- [ 32 34
o ing (not shown) 0.5 ft thick 36 34e *
2.5 |
055 Coal with parting—Showing unit composed of 32 3'
2.5 min 1.5 ft of coal at base, overlain by 0.5 ft 933 S
thk parting, followed by 4.0 ft coal at top. 43 &2 ( v \\
wemmm 40 Red Rim 3 coal bed min thk (minimum thickness) 1| | . 40°ed1 N .~ \v—\)‘_
—2.0  Probable coal—Showing thickness, in feet. 41°3730" =
Insufficient log resolution to positively
identify coal INDEX MAP SHOWING LOCATIONS OF DRILL HOLES USED IN
Ssndetons CORRELATION CHART
Probable sandstone—Insufficient log resolu-
B tion to positively identify sandstone
] e .
Undetermined lithology 107°30
S Correlation line—Dashed where probable é 41°42'30"
Daley Ranch coal a
sone ————= Pinch-out of coal bed or parting g
=
Note: To convert measurements from feet to meters, peal e
EN multiply values in feet by 0.305 DECLINATION, 1990
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I T ! T T o
A : 0 1 2 3 KILOMETERS
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Conti N and by drill holes (not shown); coals probably
ontinental Divide coal zone ( present east of the Riner quadrangle
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siltstone, shale, and coal. The overlying gray mudstone, claystone, and sandstone showed the distributions and outcrop thicknesses of coals in the lower coal zone. Edson (1979; Edson and Barclay, 1978) for the principal coals in the Seaverson Examination of all available data indicates that some of the previously pub- REFERENCES CITED Un Unnamed coal zone
unit (Tfm on geologic map) is between 1,900 and 2,200 ft thick, based on Lithologic logs and chemical analyses of some lower Fort Union coals in the Riner Reservoir and Fillmore Ranch quadrangles to the southwest and south, lished CRO/CDP coal correlations within the Riner quadrangle (Dames and Ball, M. W., 1909, The western part of the Little Snake River coal field, Wyoming: }
measuret'i section.s and thicknesses interpreted from Davis Oil C.omptar.ny, Riner area were published in the EMRIA report for the Red Rim study area (U.S. Depart- respectively. Moore, 1979.) are in grror, and further. that some of.these c.oals are misnamed, U.S. Geological Survey Bulletin 341-B, p. 243-255. FC Fillmore Creek coal zone
ROT:lfi]Utrlllt No. 1, mdseck; 3t1, T ZtN." Rl 819 W. 'Tg.e lc;wetli»\hilf'ff'thls ur:ilt 12 almc;lst ment of Interior, 1976), and Hettinger and Brown (1979) published lithologic and The coal nomenclature used in this report is taken, with some modifications becaluslej‘)f mlscoréellj\[tlons n;;‘;‘ag;‘e’?_ahumgé%c/:éeg;m thelFil.lmore Ranc? quad- Dames and Moore, 1978 (1979), Coal resource occurrence and coal development mc Muddy Creek coal bed
completely covered, but geophysical logs indicate that it is predominantly : e £ = : - rangle Dames an oore, . These correlations were of a pre- ol fithe Eill Ranch d le) CarbonC W e
eophysical logs from exploratory drilling done by the USGS. Dames and Moore and additions, from Edson (1979). To provide a basis for lower Fort Union coal ; - potential maps of the Fillmore Ranch quadrangle, Carbon County, Wyoming:
sandstone. Exposures in secs. 8,9, and 16, T. 20 N, R. 90 W., show that the upper o - - = g - : 5y liminary nature for use in USGS open-file reports, and due to contract time SCbh Separation Creek b coal zone | Faleocens

half is composed of gray mudstone, claystone, and carbonaceous shale, with some
fine- to medium-grained sandstone; coals are thin and rare. The upper coal zone
(not shown on geologic map) is composed of interbedded sandstone, siltstone, car-
bonaceous shale, and coal. About 500 ft of this unit is exposed in the Riner quad-
rangle, and the unit contains three major coal beds.

The lower coal zone of the Fort Union Formation includes all of the coals
shown on the correlation chart; the Continental Divide coal zone includes the
lowest and the Chicken Springs coal zone includes the highest significant coals in
the lower coal zone. In the vicinity of drill-hole 35, the base of the lower coal zone
is about 150 ft below the Continental Divide coal zone and overlies the thick,
superposed sandstones of the unnamed Upper Cretaceous and Tertiary(?) unit.
On geophysical logs, this sandstone unit is marked by an abrupt and sustained
resistivity increase. The top of the lower coal zone is penetrated in Davis Oil Com-
pany, Riner Road Unit No. 1, and occurs about 360 ft above the highest coal in the
lower coal zone, which is probably the unnamed coal zone shown on the chart.
Other drill holes just east of the Riner quadrangle show the top of the lower coal
zone of the Fort Union to be about 300 ft above the highest coal bed in the Chic-
ken Springs coal zone. On geophysical logs, the lower part of the mudstone, clays-
tone, and sandstone interval overlying the lower coal zone is marked by an abrupt
resistivity increase, indicating the presence of thick sandstone bodies.

PREVIOUS WORK
In the Riner quadrangle, the lower coal zone of the Fort Union has been
mapped and extensively drilled by private industry and government for purposes
of coal exploration, and has been the subject of several stratigraphic and
geochemical studies. In the initial mapping of the Little Snake River coal field, Ball
(1909) included the zone within his Tertiary upper coal group. Sanders (1974)

(1979) published coal correlation charts for the lower coal zone in the Riner quad-
rangle as part of a series of coal resource occurrence and coal development poten-
tial (CRO/CDP) maps.

SOURCES OF DATA

Revision of coal correlations in the Riner quadrangle involved (1) physical cor-
relation of coal beds, and (2) development of a nomenclature system for lower Fort
Union coals that could be applied consistently in the Riner quadrangle and
throughout the entire Little Snake River coal field. Sources of data for this study
include published and unpublished geologic mapping by the USGS, aerial pho-
tography, and lithologic and geophysical logs of holes drilled by the USGS, Rocky
Mountain Energy Company, and Union Carbide Corporation. Geophysical logs
included resistivity, SP, natural gamma, and density logs. Logs used by previous
investigators were reexamined, and many additional logs, not previously available,
were also studied. These new logs aided in resolving some difficult correlations.
The logs shown on the correlation chart are examples to demonstrate the new cor-
relations, and represent only a portion of those actually examined. The names and
numbers of the logs shown on the correlation chart are listed in table 1.

COAL-BED NOMENCLATURE AND CORRELATIONS
Sanders (1974) did not name or number the coal beds that he mapped. In the
EMRIA report (U.S. Department of Interior, 1976), letter designations were
applied to the coal horizons. Dames and Moore (1979) used both an alphanumeric
and name system to designate the individual coal beds. Their alphanumeric system
was the same as that used by Rocky Mountain Energy in its coal-drilling program in
this area in the 1970’s. The names used by Dames and Moore were proposed by

correlations and nomenclature surface and subsurface reference sections for
each of the major named coal zones and beds have been established (Honey and
Hettinger, 1989). Except for coals of the Riner coal zone, these reference sec-
tions occur in the Seaverson Reservoir, Fillmore Ranch, and Doty Mountain
quadrangles. The Riner coal zone surface reference section is a 1.8-ft-thick bed
mapped by Sanders (1974), 850 ft from the east line and 500 ft from the south
line, insec. 7,T.19N.,R. 90 W, Riner 7 1/2-minute quadrangle. The subsurface
reference section for the Riner coal zone is the depth interval 37.5-47.5 ftin drill
hole R-D6 (drill hole-location 37), and contains a sequence of three coals, from
1.5to 2.5 ftthick. Table 2 lists the names used in this report and those used pre-
viously (Damesand Moore, 1979; U.S. Department of Interior, 1976), permitting
the reconcilation of differing nomenclatures to allow for the continued use of
existing resource maps. Where possible, the revised nomenclature used in this
report has been applied to the unnamed coal beds mapped by Sanders (1974) at
a scale of 1:24,000, and shown here on a 1:50,000-scale map. In certain cases,
where one or more beds within a zone pinch out, specfic designations may be
given tosome coal beds within this zone (for example, Separation Creek band b4
beds, Separation Creek lower a bed, Red Rim 3 bed).These designations are a
nomenclature used for resource calculation purposes; other coal beds shown
also have names and numbers, but for clarity of presentation in this report, these
designations are omitted. Coal beds mapped by Sanders and shown on the
1:50,000-scale map, but which have no designations, (1) are not positively iden-
tifiable in the drill-hole logs (such as the unnamed coals between the Riner and
Lower Olson Draw coal zones near drill-holes 31 and 32), (2) are too thin or too
local to name (such as the unnamed coals above the Chicken Springs coal zone
near drill-hole 4), or (3) were not penetrated by the drill holes (such as the
unnamed coal above the questioned Daley Ranch coal zone, and below the Red
Rim coal zone, near drill holes 10, 13, 17, and 20).

constraints, were necessarily made on the basis of fewer logs than were available
for this study. On the maps by Dames and Moore (1978), the lower thick coals
north (Lower Olson Draw coal zone of this report) and south (Red Rim coal zone of
this report) of Fillmore Creek were correlated with each other. Review of pre-
viously available data, and study of many new logs has resolved the difficult cor-
relations across Fillmore Creek, and has shown that the Red Rim coal zone is thick
south of Fillmore Creek and thins significantly north of the creek, while the
individual coal beds of the overlying Lower Olson Draw coal zone, which are
relatively thin south of Fillmore Creek, increase markedly in thickness north of the
creek (Honey and Hettinger, 1989). Also, the name Fillmore Ranch was applied,
incorrectly, to coals of the Chicken Springs coal zone. South of Fillmore Creek
the Fillmore Ranch is a thick coal; north of the creek it thins, and splits and even-
tually dies out in the northern part of the Fillmore Ranch quadrangle (Honey and
Hettinger, 1989). Coals of the Chicken Springs coal zone, which are relatively
thin south of Fillmore Creek, increase in thickness north of Fillmore Creek, and
eventually attain thicknesses in the Riner quadrangle comparable to those of the
Fillmore Ranch coals south of Fillmore Creek. As a consequence, the Chicken
Springs coals were, understandably, mistaken for the Fillmore Ranch coals in the
Riner quadrangle. The purpose of this chart, then, is to extend the revised cor-
relations established for the Fillmore Creek area into the Riner quadrangle, and
to correct some miscorrelations of coal beds in this quadrangle.
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