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Fig. I-Northwest (left) to southeast (right) cross-section A·B. Line of sec· 
tion is shown in Figs. 2 and 3. Combined length of segments is 74 miles. 

Where N,orth Dakota's best Newcastle
 
'Change from porous, permeable sandstone to shale 
updip is mapped in six-county area 

Sidney B. Anderson, Head, 
Subsurface Div., North Dakota 
Geological Survey, Grand Forks 

15-second summary 

The Lower Cretaceous Newcastle 
Sandstone apparently has excellent 
stratigraphic trap potential in Golden 
Valley, Billings, Stark, Slope and Het­
tinger counties and in the south half 
of Dunn County, N. D. Good reser­
voir conditions are evident. Shallower 
rocks, mostly shale, are easily drilled, 
and depth to the Newcastle Sand is 
Qnly about 5,000 feet. Emphasis on 

deeper formations and on structural 
traps has resulted in failure to evalu­
ate the Cretaceous section in some 
wells drilled in this area and to make 
a comprehensive, specific search for 
Cretaceous gas and oil fields there. 

RECENT DISCOVERIES in the Ordo­
vician Red River Formation have 
caused renewed interest in south­
western North Dakota. The area is 
also of interest both in development 
and wildcat drilling for Mississippian 
Madison and Pennsylvanian Tyler 
(Heath) objectives. But little interest 

has been shown yet in North Dakota's 
Cretaceous rocks. 

Purpose of this article is to describe 
gas and oil potential of a portion of 
this much-overlooked part of the geo­
logic column-specifically the Lower 
Cretaceous sandstone section, gener­
ally termed the Newcastle or Muddy 
Formation, and called Dynneson by 
Wulf",2 

In the current article the interval 
is referred to as the Newcastle Forma· 
tion because this term is in more gen­
eral use in this area. 

At present the only production from 
Cretaceous beds in North Dakota is 
the gas produced from the Eagle 
Sandstone on the Cedar Creek anti­
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Sand trends are located 
cline in the extreme southwestern part 
of the state. 

The area studied includes Town­
ships 129 to 144 north, and Ranges 
91 to 107 west. 

ILLUSTRATIONS 

Fig. 1. Cross-section A-B extends in 
a southeasterly direction from 140-n, 
104-w to 134-n, 96-w. Line of section 
is shown on Figs. 2 and 3. 

Two Newcastle depositional anom­
alies appear on fig. 1. The first is 
apparent in California Co.'s Govern­
ment 1, located in NE NW 20, 137-n, 
102-w, where the sandstone almost 
thins out entirely. The second appears 
in the Socony-Vacuum Jacobs I, lo­
cated in SW SW 24, 134-n, 96-w 
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where the Newcastle Sandstone is 
completely replC-{;ed by shale. 

The part of Fig. 1 from D. D. 
Feldman Oil and Gas Benz 1, located 
in SW NE 20, 135-n, 98-w and the 
Socony-Vacuum Jacobs well is typical 
of the facies change that occurs along 
the eastern margin of the Newcastle 
Formation. Here the Newcastle Sand­
stone changes to shale updip, pre­
senting almost a textbook example of 
a stratigraphic trap. 

The isopachou5 map of the New· 
castle Formation (Fig, 2) indicates 
a considerable range in thickness of 
the Newcastle in the study area. An 
area of extreme thinning extends from 
the western edge of the map in Town­
ships 132 to 135 north, northward 
through Fryburg field. Areas of ex­
treme thickness are in the northwest 
comer of the study area, and in a 
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Fig. 2-lsopachous map of Newcastle Formation. Contour interval is 10 feet. 
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band near and roughly parallel to the 
eastern limits of the sandstone. 

Gross thickness of the Newcastle in­
terval was used in preparing this map. 
In parts of the study area, two sepa­
rate sandstone units are present which 
have not been delineated. 

A structure map on the top of the 
Newcastle Formation (Fig. 3) indi­
cates that the Newcastle dips gently 
toward the north-central part of the 
area except where the dip is inter­
rupted by structural anomalies. One of 
these anomalies is an anticlinal nose 
originating in Township 136 north 
Range 101 west and continuing north­

ward to the edge of the map area. A 
second anomaly is a structural low in 
Townships 136, 138 and 139 north, 
Ranges 96, 97 and 98 west. 

This low was apparently caused by 
solution of the Permian Pine Salt after 
deposition of the Mowry Formation.s 

Structural and/or stratigraphic traps 
may also be present along the margins 
of this salt solution area. 

STRATIGRAPHY 
The Newcastle Formation is under­

lain by Cretaceous Skull Creek For­
mation shales and is overlain by shales 
of the Cretaceous Mowry Formation. 

The Newcastle is composed largely 

of fine-grained (with some medium­
grained) quartz sandstone. The sand­
stone is subrounded to subangular, 
we]] sorted, calcareously cemented and 
friable. It also appears to have good 
porosity and permeability, and should 
be an excellent reservoir rock. 

PETROLEUM POSSIBILITIES 

To date there has been no drilling 
in this part of the state with the 
Newcastle Formation as an objective. 
On many wells a geologist has not 
been present until the wens were be­
low this section. It is possible that 
shows which may have occurred in the 



1l.IQ~W. 1l.IO~W. R./03W. R.IQ2W. R.IQIW. R tOOW. R.9~W. R.96W. 1l.91W. R.96W. R.9~W. R.94W. 1l.93W. R.92W. R.'1W. 

T ~:_--F\ 13f -il-kFh,'i_ ,; ,.rr-::.L;: g,:;:, 
J44 ~B·t~- H~d=n.: q.-L'\!<t- -'_ ,- '-!-~ -T,N. 

l---t- i: i :! :··,t+P::r-i~:': 9 l~ i_+ 
T. ..._~~-:~ ..j-:~-~~ t-v-r-L~-H'!+ 

143 r---- ·...J-:4 +u~.. . '. ~ . 
II. ~ '-;--:-j-'I ~~~~1-4+ I+1-.,----; I--;­

T t-~_~--0i~ -, ,:~~~ .... r:;, ~ ,;+r. ; 
142 ~~!-P2-., •~'li i ~i-Util+~F' 1+tt+H+i 

N. •-I .\' 1 1 , f-i-;--++t H-++ ~+j+rl f---Ll 
• ",. 1

;;

,r-T '. . TH-+t t-r. 

T ~~ : , _. ..LI-L~.:tt:l . , ~'sl±.tt: 
\41 ..LL-----N-u ' i- ,--~ -+-': iI--r-i--:-t-t '-- h-+~ 
N.	 ITt-j MM SI--~ f-+, H-H-·'''' -I-H -Hr~ 

:tl±~-.',4--1--, _--:.L .. i ~.. ­
"""':'-1--; -r···--:T­
H-+ . 'Ii+-[

mfF
I I I -=-?- -i ­-, 

~:r-Jf;mL! j 

tti--+ 1- ­ -: +-­, + . 

N. 
I r:Hi8 

I--'- OSM OR~~. 'l+Lf- ' 
I~'O A+~"t'-~:-:sl--'-'if~':.	 -­

N. 1._ ( , ....__{T~_-:ll : '_j....!+
,r-'\ l~ I I r;;:-n" , 

1~9 ~~~ -J==--:~ M~ :t=' ." 
N. ~: "I " ; - ;" : ~ ;~. rl L 

, , I'~ , , " y 
T. 1+, • . r~. R---r. ':'.: ; :' 
';:' /:::'''':;,' :..,.~ , .. ~ ""-1-+ .;-+; 1+ ---:~:: 

r--,_L ---,-' -r,\ - . I . t· '. : J. 

T. ');, ,,~, -1", -\ --I-\~ , ': '.: 
131 [ :.; f"-;;.- '~-'-'!'I , .: 1. 

N. , .' "'. I~ I .\ i " V t;--t­
~,:j1·Hri.T~i\'·rT'K-r:--,I,- lA:--; 

i. c~~_,'2 i~-: 
WI<" t .' , ; ;.' jO~_ ' " 
. -- ~-r-! ~ :_. 

'~- ~ ::::bi~7fV 
.:: 1-, . -~ - . -- ,j.... ;_~·V.l- .:......, 

, ",;.: 
H-' -\cl:~ ~ ~ to 
. t·. , : ~ .-­ I 

:oc:"'! :, +~.' 
,.::::;J2'1 --~ -l -. r : ~I+ 
, '-' - -~= ,;.t' --,I '-I r:r," '-Y1"I' iitn-,J'Li.'. 

T I~L.j '~:-±-!-.}f :r~ -tiM i ~I i: ~- 'I' ~ :fi ll-W-l. --, ;.., -I. \1 -! .uJ 21 -~ .it+-!'~ 1-1, ffH±ff .':-':'_~'_'::!::;-~i	 'I 
136 ~"""'~.-_, -,,-'':'-1~lh'':-f~+-;'-:~.f-.:...+' i-J-iU::~ iT..-... -il,·',-l+\-~+H-+-il,:- + :-C!'-r-I-'+ 1. , 
N ..--_. '-,,'-- - ---- I,-·:-I-r-;--.;...·· '.L. .J_o-._",_ - - j-h I -i+· r/IT ..• 1-' --r-i+--;-+- -1'1" 1 if I ,'.' i . ""t-. ,-' ,_:-r- , -<j:-: --t' ;~ +-.j'- i+ " ,-+1-1'" I-"-.L.:-,...l rr-t+T '--h-' , .. ­

IJ5 ;.~.. ~3t-~~-- ~:. -~.-+ "--X ~~+~:~--.: dlLt- 1--=:_: '_ -~rr:r2!~~, e--:-·tlr ;=:f+f rio:. :~; 
N ~~- i- -'\'~..'!'k' ,I f ....--r-, T . ~_~" ~ #H-i·L ... ",.. 1,. I .. :. 1-+·\+,-- I 
T' :1- ~ ::-- __ -~tt '~~i~;t: ;-:-~~~~=li:;:-~ ~I~T' -~Ll1-j-~M;:2_:.~- " 

134 :'K~~-f\':-' _::~--P~~N.;-''''''''fL T'-'-- .- +++I--!-' "TP:.., 111l'Q:J-t---­
N ~~~~-- -	 . --' • ;-- .._'-'--, I --' '~1'-- .. --­
. " ~i+fI+I-"t ~ ---~ . '.L'Tt- -+, .. ~~ r
t~~~ "PH:~"T ~,	 ' ,:' ~qf; B·.. · cc ;,.', ' 

T. L .•. - .. ~ -"'.j- \-. ',; : ,. j...L1- --j !-pr~, LLf-H-,..;·".1. . ill-"--'~ 
Il3 !\' '~, ~; I-N- ,-;--~ ff I"'-'---...J-c-" R-..,.- - f-H-t- !--C'l':, ::( ~ ,J-.. 1- - , c __ \...;. .. _ 

N. o~· :~:-; .. J..:',.~ ,.' ~ .! .~ '~~:-+ -: . _Jf~':-~~:~:=~-_J=-:.,~.-~~ ..~~~~-+·~:' 

T. ~!\--\ ' 1'"J~t'\t.l~-,-~N.r-T'C-"';-.-1 \. ---~-r- -. - ~. ~-- __ :/ __ ._,__.f- ­
'32 

N. "P .. -T " •. ~ -- ~n ! "':'.. ";- ',,-+- r-::±:!:::t-I+~~~f- ~- . ,-r~- 4--:..·· .. 
T, ~~.-,.~ ::~:: l~ N::t.- .:-----'-'K" '-t-f-:---t-'-. ~..' ~_t-r±j~ __~ ..~.:".:::-

,-1----,\. :I":~ ~~_ ~ 'j--J f--~ _]± .. _~o .... '131 
N. F~;=~~~ '-C!\---,_~ ,~~-~-- ~K _1.:' .' I 7~·· - ..~.:;~. __2-~ r ('f 
T. _ .'1.5"~~: ' .. ""1 .. i.. r V~.:

130 ",,' . ' .- -' ' ~~ .. - 1---­
N ~~' ..:'1.: "."J:	 1 ,,+- ~0;' ~~~~"..	 ..-~I-~!i··--:I·-~~l~~LI1+~~--~--'I'T~''~"I---~7':...~r~-~11 
T. ~ , ~~~: I 

129 . il; .,_, .: _	 ":,
N, 

LL.L....:__.-LL.-.~_L.L_./ ' _~j ~ .. j_ .--l i~ 
.j--+-~ 

_~_ 

- , .... ' 

1-+ 
~ 

-"'-~ IU'> ---­
::::>: i?~ 

I'

Jr1L
~~L.. ! I ~II 

'..[1 ' 
- ...1-__ 

1.-\

~++:t:~t::~[~t1~~~l 
• I 1 '-;...,..f b .\_.; "-;+. .	 - .', ,. ._! +­

_.,{-ti" fl:;~fttE-~:~:':=S 
.._) -- -F+-Fil ,....--t-: _I '. 4 , ,- f- ,i-J- : - t 

' '+""", *J:-::C--'-; ~I 
:+ .~ H' :=1= - '+ ' .. , ~-i 
'I ...- ..-~ .l ' 

~ ---h-,-- , "'i:- -!
.-'-;:- -4' r--L:-' 

+-,...-:-.- -!--J-.---,-~-- - , -Lrio.· j,c..,..-,.;~, ... ..:.=.. 

,. 

01 
-l­., 

'of 

.~ 

~ .. 

::8 
51 

OSM 

ORR 

-¢­

.. 

--~~-~;N;" 
PENNSYLVClNIAN - T)'ltlr FOfl'1l0rion 

MISSISSIPPIAN - Modl$on Formollon 

MISStSSIPPI,6,N ~ Boklten Fo,matlon 

DEVONIAN. Thre8 Fork' FOflnolion 

OEVONlAN - Ol.4MfOW FOfm~liol1 

SlLlofllAN - In'trlok. Formollo('l 

OROOVICIAN - S'Of'I~ MQl,tl1tQII"I Fo,..,QhOft 

ORDOVICIAN - Red Fl:;~ Formation 

Ory ~e 

Abof'ldolH,d Prodl#c~' 

SMw 

DI,Co'iert Well . DuO' o'$<o,",y 'I,ll 

E.lomplts ..,. ORR - Show Red Rive'· ORR - o.""..y Wel1-R.d R,.., 

Fig. 3-Structure map drawn on Newcastle datum. Contour interval is 100 feet, 

Newcastle ....vere not observed. These 
aspects have been noted previously by 
Wulf.2 

All factors necessary for accumula­
tion of hydrocarbons appear to be 
present in the Newcastle Sandstone in 
southwestern North Dakota, In this 
area as in northeastern W yom in g 
where the Newcastle is productive, the 
formation is underlain by the dark, 
organically rich shales of the Skull 
Creek Formation and overlain by 
similar Mowry Formation shales. 

Shales of the Skull Creek and 
Mowry Formations are generally 
thought to be source rocks for New­

castle oil in northeastern Wyoming, 
The same shales, deposited under 

similar conditions, should logically be 
excellent source rocks for generation 
of hydrocarbons in southwestern North 
Dakota. It seems improbable that in 
the relatively short distance from pro­
duction in northeastern Wyoming, 
such a sandstone as the Newcastle, 
sandwiched between these shales, 
should be devoid of gas and oil ac­
cumulations in southwestern North 
Dakota. 

Assuming that hydrocarbons have 
been generated, numerous traps are 
likely, particularly along the eastern 

limits of the Newcastle interval where 
sandstone is replaced updip by shale, 
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