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Havelock and Fryburg, N. Dak. (Hinds, 1983; 1985),
have resulted in some revised coal-bed correlations
that are, in places, in disagreement with previous
work (Banet, 1980; Hares, 1928; Lewis, 1979; Menge,
1977; Owen, 1979; Rehbein, 1977; Royse, 1967). The
stratigraphically most important of these

have been specifically discussed (Hinds,

1983; 1985), but many others, of more or less local
significance, were not specifically mentioned.

This report is an extension of the author's
stratigraphic and coal-bed correlations from the
vicinity of the Painted Canyon Overlook, at the south
edge of Theodore Roosevelt National Memorial Park,
eastward to the vicinity of Davis Buttes, near
Dickinson, N. Dak.

INTERPRETATION OF OIL-WELL LOGS

and underlying sediments were deposited by different
(but contemporaneous) stream systems.

Royse (1970, p. 54, 55) observed that "Lignite
beds are more abundant and better developed in Tongue
River than in Sentinel Butte strata." It is
obvious from cursory examination of the cross section
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INTRODUCTION of this report and earlier work by the author (Hinds,
WEST EAST 1983; 1985) that Royse's observation was a function of
— - Recent detailed coal studies in the area hetween geographic location. In many areas the Sentinel Butte

Member contains more numerous and thicker coal beds
than are present in the Tongue River Member. Several
of the Sentinel Butte lignites are regionally
extensive; for instance, the Heart River, Fryburg, and
Coal Bank Creek beds.

LIGNITE BEDS

The coal-bed nomenclature of this report is the
same as that used in previous reports of Hinds (1983;
1985) except for the addition of the Lehigh lignite
bed overlying the Heart River bed at locations
13-17. The Lehigh bed is currently mined at the
Lehigh mine of Husky Briquetting, Inc., in T. 139 N.,
R. 95 W., 6 miles southeast of Dickinson, N. Dak. The
Lehigh bed has not been correlated definitively beyond
the general vicinity of Dickinson, and its lateral
extent is unknown.

—T— 0 (KB 2595) 0(KB 2552) SE:I/4 SE /4. SEC. 34 e R The Heart River and Fryburg lignite beds were
T e S : T. 140 N., R. 97 W. S traced and correlated throughout the Dickinson-
Ll P e e e e R e e el e e Dl e L e e e e g B e e T T o R e T e L The correlations of this report are based on the Belfield-Fryburg area by Menge (1977). The southern
kil deNN L Raeaay interpretation of lignite intervals from the gamma-ray persistence and extent of these two beds were
- oo W-fimo B Togs of oil-well drill holes. Major lignite beds are illustrated by Hinds (1983; 1985) and Owen (1979).
5 readily apparent on these logs when the logging speed The Fryburg bed thins to a pinchout eastward in the
: Efes o and sensitivity settings were appropriate. Lignite vicinity of location 12, but a thin bed occupying the
A e = beds less than about 2.5 ft thick, however, are not same stratigraphic interval at locations 14-17 may be
o o O S e = discernible with certainty on oil-well gamma-ray an eastward continuation of the bed. The designation
Lt el i I8 o iRl ) B Tl TR s i el e e e e b e ST sesee e SRR L TR Bl Sk iy e R e T e e z 1ogs.. The Hell Creek and Fort Union Formations of Fryburg is queried at this end of the cross section
S e T e = contain many such thin beds that are not shown on the to signify a high degree of uncertainty.
L 200 @ cross section. Where correlated beds thin to less The Austin Farm lignite bed is shown on the cross
E w than jidentifiable thicknesses they are shown as section only at location 4, where its interval has
p . 5o T Setah el SRR SRR T o R N B e - pinching out, although they may in fact sometimes been projected from a nearby coal test hole, which had
S e e e bt S E - e PO i R SR i R IF g persist for several miles in thicknesses of less than a detailed density log showing a thickness of 1.5 ft
::E::::;;;:: ______ o e R e B e e L 2 ft or as carbonaceous shales. Examples of these for the bed. The bed is either missing through
;E];;z:i’ SR R e L s B e s thin beds are the Austin Farm and Coal Bank Creek nondeposition or is too thin to identify on the gamma-
WA el R . SEmEmssscoane el =0 R ol e lignite intervals shown in the stratigraphic column of ray logs of other wells in the cross section. The
| 400 e = the Amerada Hess Corp. FHMU P812X well at Fryburg Austin Farm bed becomes persistent and thickens
: g (location 4). Both of these lignite beds are less southward from this location (Hinds, 1983; 1985).
W 400 w than 2 ft thick at that location and are not The Coal Bank Creek lignite bed has been
________ Hap = identifiable on the gamma-ray log. Their interval was correlated in the subsurface from the vicinity of
B i = projected to this drill hole from a North American Havelock and Regent, N. Dak., to the line of cross
Lia LSRR - Coal Corp. coal test hole located one-half mile away section of this report (Hinds, 1983; 1985; Owen,
- 5 where both beds are obvious on the density log, 1979). The eastward! thickening of this bed along the
i = although each is only 1.5 ft thick (Hinds, 1984). The line of the cross section, coincident with the
—700 e user of this report should bear in mind the easterly splitting, thinning, and pinching out of part
s L coo @ limitations on detail of oil-well gamma-ray log of the underlying HT Butte bed, has resulted in
o interpretations of thin coal beds and realize that miscorrelation of the Coal Bank Creek bed as a split
L 600 e e many very thin beds are not shown on the cross of the HT Butte bed in this area in earlier reports
Ll L . section. (Rehbein, 1977; Menge, 1977). Rehbein (1977), in
e e 2 addition, erroneously placed the Coal Bank Creek bed
oy 0 8 sl vt G o RO . ,__J-ii?_ L [ O y A4 e RS i, 2 STRATIGRAPHY below the HT Butte lignite stratigraphically. Owen
HARMON R e e HARMON 8 = (1979) and Banet (1980), following Rehbein's
) S e e L s e s e o Upper Cretaceous rocks nomenclature, then misidentified the overlying Austin
200 = Farm bed as the HT Butte bed in areas to the south of
800 < Pierre Shale the present report where the Austin Farm is a
02: persistent thick lignite. Having thus preempted the
é L a00 o ;g The oldest stratigraphic unit shown on the cross HT Butte name, they miscorrelated the real HT Butte
i e szl z; section is the upper part of the Pierre Shale. The bed in those areas as the Garner Creek lignite. Then,
| > O <« Pierre consists principally of dark-gray shale to account for the thick underlying bed (the real
e o ﬁi E deposited in an offshore marine environment. The Garner Creek bed), Owen (1979) coined a new name, the
________________________ g = Hm contact between the Pierre Shale and the overlying Fox “Nomad" bed, which Banet (1980) also used. Numerous
= e = e Hills Sandstone is the best regional stratigraphic local miscorrelations, detectable with more recently
1100 i L marker horizon for subsurface wg]]-]og corre!at1on§ in available data, also add some confusion to parts of
1000 s the Upper Cretaceous-Paleocene interval. This horizon those earlier reports. Compounding the confusion in
o & provides a reliable reference point for correlations the Dickinson area is the appearance of still another
1000 é:ﬂ . higher in the stratigraphic column. thick lignite (unnamed in this report) about 20 ft
L1200 So : above the Coal Bank Creek bed at location 9 and
L =5 Fox Hills Sandstone extending eastward to location 17 at the east end of
B ; :
o= The Fox Hills Sandstone is an olive-brown to Eﬁgelfrgzz :f)!%::_:ggn,ts?n:r‘egngc;‘gsioggﬁg ggseg(t)?] Bank
100 o~ brown regressive marine shoreline sandstone and shale The Wi Butté bad of thin report is a single,thick
e L1300 < deposit. In most surface studies the contact between (16 ft) lignite bed at location 2 that splits to&ard
— el il i e U e U e e T e S s e 1400 = the Fox Hi].]s and the 0ver‘1y‘ing Hell .Cf‘eek For:mation the east into two major Tobes (Hinds’ 1985). A'long
. tas berr p1cged.a? e base af the TirsE SN the line of this cross section, both lobes pinch out
Fr200 = = = ! L eemene e e il BT e L e e e . e e s e = 11921t? o 11gn1t1c shale occurring above the eastward between locations 4 and 5. The upper
“‘?'7i10 - pre3gm1na?t1yhmar1ne sgnd;@one (Feldman, 1972, (Painted Canyon) lobe of the HT Butte bed is present
L e i p. 32). In the area of this study there are no east of location 5 and persists toward the east as a
e igeines iR o the allowel |l e 68 thin, but identifiable, bed to the east end of the
. logs in this stratigraphic interval. Therefore, the cros; caction at Davis’Buttes The Tower (Rocky
FL200 Fox Hills-Hell Creek contagt has been arbhitrarily Ridge) lobe of the HT Butte béd is not present along
_ L al T p]aged at the top ofbthe f;rsg.we11—deve10peg ; " the line of section between locations 4 and 16. At
1400 A - sandstone sequence above the Pierre. This choice o locations 15 and 17, at the east end of the cross
o contacts results in about 150-230 ft of section being section, there is a lignite present at this
, & £ SZEJESESCEOaEhEhFOXaHl]]Sé w;t?hthe th1ckes€‘ stratigraphic horizon that may be an extension of the
e Lo S o B (e ESEnns Rt Rocky Ridge lobe of the HT Butte bed from the south
P i R R PR I [ (Tocation 17). and southwest, where the Rocky Ridge lobe is a thick
L ams T TR PG SNR QR e e il S e S . il Dt Bomnatlon (4-14 ft) persistant lignite in the southwestern part
| - of S@ark County, N. Dak.3 and quaceggggarggsgf =
L e e 1700 Ej The Hell Creek Formation consists of about 360- E;llé?giig:dig]gggrgggnzgeihéHl:gzg sect{on to). 5
i v 5 e e indicate sone degree of incertanty.
b > G e The Garner Creek lignite bed is a major,
L1600 :j sandstone,.s11t§tone, sha]ez qnd c]axstone that are persistent bed a few miles south of the line of this
: o cgmmgn]y lignitic or bentonitic. Thin, lenticular cross section (Hinds, 1983; 1985). It thins and
e o lignite beds, typical of deltaic interdistributary pinches out in a north and northwest direction in the
i o W’ n swamp depositign, are common; thick persistant lignite area south of Fryburg and Belfield. A probable
/[\ = beds are rare in the Hell Creek. : : northern extension of the Garner Creek bed intercepts
i il 2 The contact of the Hell Creek Formation with the the 1ine of section between locations 7 and 10, and a
E oo ., 8}5% &3 i over]ylng ?a]eocgne Ludlow Member of the Fort Union bed present in the proper stratigraphic position
; 1900 . o = L Sl Formation is arbitrary on oil-well gamma-ray or between locations 13 and 17 is tentatively correlated
- e i 5555 w :f rgs1§t1x1ty logs. There.1s no discernible “persistant with the Garner Creek bed.
: L1800 o %8 & lignite" at the contact in this part of North ) At Tocations 1-5 there are three unnamed eastward-
< L ngg O x Dakota. I have chosen a point of marked difference in thinning Tignites between the Harmon and HT Butte
o B jves e Lo g 9 E e 0 B T anaahaliog abesdl 0 ne beds. Oil-well drill-hole log correlations show that
1900 - W below the more persistent lignites of the Ludlow these lignites are the distal extremities of several
, < 2200 ¢, g: Member as a working contact in the subsurface for this splits which thicken and merge to the northwest. At
: 1900 5 = area. For wells lacking laterolog curves through this the Tocation of the Al-Aquitaine Exploration LTD well
i o —2300 éf interval the contact is projectgd to equivalent points me. M.S. 1-11 thoeme, 10T, ML R, R 001 W, 3
2000 [ on the gamma-ray curves. On this basis of miles north of the north boundary of the south unit of
b interpretation, the cross sections show a gradual Theodore Roosevelt National Memorial Park, these
L Exslicing Ghinming o5 e Helil Cooew Formation, splits are represented by a single 19-ft-thick lignite
L L Ej 117 ft above the Harmon bed.
L 2160 2200 a Paleocene rocks An unnamed lignite of unknown, but probably
2100 5% ; ; local, significance is present between the Garner
& " 2400 ég Fort Union Formation Creek(?) and Harmon beds at locations 15-17, at the
SINCIEE GAMMA RAY RESISTIVITY GAMMA RAY GAMMA ™ RAY GAMMA RAY BEEE URtEReLee T T T T GAMMA RAY RESISTIVITY GAMMA RAY RESISTIVITY GAMMA RAY DEEP LATEROLOG lhlé o east end of the cross section. Other ]oca] ]1'gn1'tes
bk i o e @ LudTow and Cannonball Members (undivided).--The as much as 4 ft thick occur in places 10-40 ft above
w Ludlow and Cannonball Members of the Fort Union the Harmon bed’ but these have no known regiona]
10 | |12 13 14 I5 16 |7 a Formation cannot be definitively separated in the significance.
sub§urfa§e strictly on interpretation of gamma-ray or The Harmon lignite bed is a thick persistent coal
resistivity logs; therefore, these members are shown bed that has been mapped and correlated throughout a
undivided” on the cross sections. The Ludlow Member large area of southwestern North Dakota. The top of
consists of deltaic, marine-fringe, and flood-plain the Harmon bed, as correlated by the author, is the
deposits of sandstone, siltstone, shale, and coal that datum used in the construction of the cross section of
underlie and intertongue toward the east with the this report.
marine sandstone of the Cannonball Member. The The Hansen lignite bed underlies the Harmon
G o i A lignites of the Ludlow Member are, in general terms, sani ;
Bt e T X L T L R 98 W i R 97 W i R 96 W s R 95 W thicker and more persistent than those in the ;lgﬂltinénBT??%nzzrgzuzziEg?m;T’Dgl?pe%hgn:uiﬁgtbgrn
N - e underlying Hell Creek Formation, but less so than interpretation is that the Hansen bed is not present
THEODQRE _ |ROOSEVELT \EZJQ A those in the overlying Tongue River and Sentinel Butte along the line of this cross section with the possible
ol 1 Green L i Members of the Fort Union Formation. : exception of the bed a few feet below the Harmon at
MarionNaL | Teaaw ol of 7 m“’\;&”“ éifL . The contact of the Ludlow and Cannonball interval Tocation 1 at the western extremity of the cross
f/ﬂ {:VE SN i oy & with the overlying Tongue River Member is at the base section. Even this correlation is queried. Other
- e : S0 ~ e of the massive basal sandstone unit of the Tongue thin lignites below the Harmon bed near the east end
/,/ (SOUTH| UNIT) N Wk River Member. This contact, though variable with the of the cross section are interpreted as local beds
\v\rgé%% : olz 14, 0= z:1§ﬁ2e321?f1§g§ basal sandstone, is usually apparent with no established or apparent connection to the
s =t N TI140N i : . 3 " :
T 140 N T Sl . \ Al e CROSS SECTION SCALES Tongue River Member.--The Tongue River Member of 2332631gﬁdtﬁigtgirezgﬁzr rlg;it;n%g;ﬁgifaﬂ)gg;w =
L o, g \\ \\JP el the Fort Union Formation consists of channel-fill, Rehbein, 1977; Menge, 1977).
T — - . ; e AN e point bar, crevasse splay, flood-plain, shallow The Tignite beds shown in the undivided Ludlow
i Medora ™ N . ; B // H Burres freshwater lake,and swamp deposits of sandstone, and Cannonball Members and the lenticular beds of the
TR i S 134 \\\ e 300 siltstone, shale, thin limestones, and coal, Hell Creek Formation have not been correlated with any
e e 5 o) ST B ii;' o differentiated in outcrop by their charcteristic Tight beds beyond the trace of the cross section and have
—\\\\ renes Qiéa < J _/o\\\\\\\\\ \\«W ///] —~e ‘2////// e 17’C b gray, yellow, and tan colors, wh1§h contrgst with the not been assigned names in this report.
oo @ S g o ,////i o - ~2 resen < da(r;ker(,1 s?mper tugi ofMthg over1¥;qg Seng1ne1 th?e
- + g , ; [ e = ] and underlying Ludlow Members. is member contains, REFERENCES CITED
\L Aé‘ 3, >,L/ %Mwﬁw 6’*\ P /,9./ Pl EZOO T in its lower part, the thickest, most extensive
46° 52' 30" E;}E o o e o R e e, b 0 Bt s > lignite in North Dakota--the Harmon lignite bed. The Banet, A. C., Jr., 1980, Coal geology and resource
3 T . i T e, Vot i o upper 1imit of the member is the base of the HT Butte calculations of the south Belfield area, Billings
%I z\ Zeo, ////// 4 ! * fVNJi;A~§LQ s ?1b”vik,g /’\gﬁ; <9 fSSA\W a Z}C&Jﬁ\z/L/ coal bed or of its lower (Rocky Ridge) lobe where it and Stark Counties, North Dakota: U.S.
Fryburg e % = j§$7;§;(:r\:§} ’ 2 100+ is split. Where the Rocky Ridge lobe of the HT Butte Geological Survey Open-File Report 80-870, 18 p.
S : U\”“hH e i L S L coal bed is missing, the Tongue River and Sentinel Feldman, R. M., 1972, Stratigraphy and paleoecology of
3 20, ; B | e : q g;ff: ke Butte Members are shown as undivided. Their the Fox Hills Formation (Upper Cretaceous) of
% i [l \ Fas R B ; TI39N | . 5 Gt lithologic contact cannot be recognized on gamma-ray North Dakota: North Dakota Geological Survey
\\<> e, g ﬁgi;r“vjv A jf v o : s W e or resistivity logs; the general zone of contact can Bulletin 61, 65 p.
o e N 2*{? 0 | 2 MILES be Tocated only by referring to its bracketing coal Hares, C. J., 1928, Geology and lignite resources of
> - & = HORIZONTAL beds., : ! the Marmarth field, southwestern North Dakota:
. '”'\giixui//Nwwwmn . o .Sent1ne1 Butte Member:-—The Sentinel Butte Member U.S. Geological Survey Bulletin 775, 110 p.
e “x~7ﬁkfﬂvﬂ\rﬂ;/r (N\J3° consists of the HT Butte Tignite bed (where present) Hinds, J. S., 1983, Structural-stratigraphic framework
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