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GENERALIZED SECTION of BENTONITE BEARING STRATA of the NORTHERN BLACK HILLS 

SERIES GROUP FORMATION 

"' 

::, 

0 

l&I 

C, 

C 

I-

l&I 

II: 

C, 

II: 

.., 

CL 

a. 

i:i 

II) 

::, 

0 

w 
u 
C 

1-

w 
Q; 

u 

Q; 

w 
3lt 
0 
_, 

:>a 
(I) 

> 
H E-i 
:::l i:r; 

tr.l 0 
r-1 p., 
((lril 
c., p:; 

•r-1 ril 
bll..:t 
OH 

'ci r:z;. 
Q) z 

t!) ril 
• p... 

Cllo 

• ::, 

"' 

z 

er 

I-

z 

0 

2 

0 

0 

C 

II: 

"~-- ·~ 

0 

:>a ~ 
H C 
<11 '+-

j 
s1 

.,-.I : 
r-1 f.'. 
C) ., 
r.i t;, 

<Jl, C' 
t 

U] 

•r-i ~ 
~ ~ 
•..-l < 
+> + 
<:S •c 
H 'C 
+> Q 
U] 
::l ~ r-1 

r-1 (. 

•r-i ,!. 

,:... + 
0 C 

p. ' 
a:) L 
S Cl 

rt.I ..c 
..-1] 

~ 

C 

~ 
~ 

z 
~ 
!: 

FOX HILLS 

PIERRE 
SHALE 

'-----

NIOBRARA 

CARLILE 
SHALE 

""+--~"-1"-"·' 

GREEN► !)RN 

MOWRY 
SILICEOUS 

SHALE 

NEWCASTLE 
SANDSTONE 

SKULL 
CREEK 
SHALE 

FALL RIVER 
SANDSTOHE 

FUSON 

MEMBER 

UNNAMED 
MEMBER 

MONUMENT 
HILL 

UNNAMED 
MEMBER 

MITTEN 

GAMMON 
FERRUGIN­

DUS MEMBEA 

SAGE 
BREAKS 

TURNER 
SANDY 
MEMBER 

BED 

Bed I 

Bed H 

upper 
vammon 

lower 
9om,non 

SECTION 

.. .. -·:·-: · .-_. 
. . .' .. .. 

/.< :.>.\ ~ >::.:/.j 

>--------
-- •-•-• -• 
-------- --•-•----
;:::-_ =-=--=--- -

:=o-= ~ ~ _::. ~-----­
------­
>--------
~ .-_ .·-

-----~ ~------- •----. 
-------------
-----~ --------------------------
~-----= 
i----------­

~-------
--o- o-o 0 - 0 

~ :: ~~--=-

THICK­
NESS 

(fHtl 

150-
250 

200 

150 
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CHARACTER OF ROCKS 

Brown sandy sha·~e, sandstone, and lil"Wstone • 
Containa IJll't.rine fl')s"'Ue anl'f fonu lo• ,:rae-s 
coY .. red. rid,res .. 

fort '1ark~ral', fh~i.le shale with (eml.l'in­
oue anr4 lir.lestone concretions. L~c-'!l lv 
con~ine sant1.y :!!hi\ e tn ut)f'er Mrt... 

Dark-,:ra.v shale, ber.tonitic l!!h&l'!, an-1 thin / 
bentoni~P beds. Upoer on'! half o!' the J:P.mber I 
,..,,. thers lip:ht ~ruv- anri contains sever"ll 
zones of lnr,re, livht-"'r.::iy, li-,est:.on• eo'1r,ret- I 
io~.ei. l'Arine f?s•ils ,_~ ver·• i.bun'1rmt. I 

Dark shale with abundant calcareous 
concretione. Sand:7 strata are present 
\ncallv in tt-,o unner pert or the miaber. 

0Jtrk-~rsv .,.issile ehAle wit.h rew :tron-stained 
concr,tions. F"ol'T'UI a ffl"nJ'lin~nt ritipe. Thick' 
benton1.te be:1 I ie nresent Rt the MsA or the 
n~l'!ht1r. 

r.rav shala with ferruYinous and calr:Areous 
concri::,tinnl!I. Thin bentonite b4d K is 
present in the Uf'IMr one half or tht" unit. 

Bufr , lnll81!!1ive, mediUJII. to rine~rained sand­
stone. Gradee both upwRrd snd downwArd into 
enclosi~ shale thro~ zones of ari;ziloceous 
sandatone. LocAllv contains much ,l'lauennite 
and ma.nv 11\B.ri.ne fossils. 
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500-
600 

200 

(;r."lv <1hflle, contain~ mnv ferrur.ionous 
concretions and thin 1 T,Se.& 0!' silty mlld3tone. 

1.1utcropa nf tli.~ in-ft, • r.., r:h1t'l'""Cterized by 
t..,rren ~10-- '! anti 1.-..11" narrow ridRes. 

Hrownish-,rav narl th11t wec1there: ver, li1Eht 
'fl",lowish ~l'• Contnina many thin hentonit• 
aM eome thin non-calcareous beds in the 
ucper part of the ton,ation. The formation 
in ver:v aott and much of ite areal extent la 
covered b:v al_ l uvium. 

Grav shale with several zones or lar,:e, 
calca:-eoue, aeptarian concretions which 

200- weather 11.ght-,:ra:y. The reaiatance of tht1 
300 concretion sonea oft.en l!l'QM'IOrt.11 affllll acarpe 

and butte.a. 

200-
2~0 

Sand·.r ttnd dltv shAle With persistent %On@s 

of th in sa,v:btnne bel"iii1 near bll.e:e 8.nd ton. 
t;ontai ns 11'»{0""1' cl:1vet,-,ne anct c,11lce.reous 
roncrl!tirme which Wf!IAther yellow and ru8ty 
brown. 
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, -• or ironstone concretions in upoer part, 
~ -=o -_ ~- 90· Locally cont.&. in-s thin hentonite bede and. 
__ _ _ 150 limestone concretions ahoWing: cone-in-cone 
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125-
370 

425-
950 

200-
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Brownish-gr~y calcareous shale and marl, 
weat'lere light-gray to browniah-ftr&y. Upner 
part. contains manv calcareoue concretions. 
a (#!JW emall limestone lenaeejl &nd thin 
bentonit• bods. Middle port io generally 
lees calcareous and darker colored. East of 
the Little nasouri River the lo,.er one third 
or the rornat1on con ta ins aevera.l thin 
11.meatone bede which are sufficiently N:aiet­
ant t.o form ■carp.e. Theae l.iJMi,tone bed.a mes 
into zones of concretione as the lower Green­
horn strata grade laterally into Belle Fourche 
shale. 

Dark-,o-ay fiseile ahale; lower 40 rem 
contains abundant rn&M&niferoutlJ aiderite 
concretions; middle part compoeed ot very 
sandy eh&le With small aandstone len■••• • 
Contains numerous bent.onite beds including 
bed.a D and E L'l the lower )0 feet and ths 
prominent Gray Red bed in the ut,per pert. 
The fonr.ation thickens to the west a.a ite 
up:oer boundry trana~eaaee time un-its to 
include younlil:er strata. Benton.it. bed G ie 
in the Belle Fourche shale west of the the 
Little Viesouri Rivftr, but Mat of that 
river bed G is part of the Greenhorn 
formation . 

HAM, (lark brnwnish-i--r.11v, ail ieeoua shel'e 
tb.ltt we11th1':ra lir,ht ,ray. Contains an 
abunrlance of f'teh remains and manv bentonite 
heds. The most. perebtent bentonite bede are 
bed B and thll! Clay ~pur hed in the upper p!lrt 
of the formation. Included at Mae is 10· -
20 r ... t of ooft. rtark ohale (Nefoy •hale) 
"hich is ~rartation&l uprard into the s111ceou11 
pa.rt of the unit. 
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Bed A ::~~ - =..::: Variable unit of diacontinuouPI beds of 

-~-· ;: : . .' -~··.'- • •• 0- sandi,tone, ■iltatone, sandy shale, imp.ire 
~ 70 U~nito, and bentonite. 
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250 
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nark-p:ra:i, f1s3:t le shale wit,h a r• ferl"'Ul'ln- . 
ous and calcar-"!ous conc:r-etione., Locally 
con ta lns thin Mnd.v strata and imptire lii:nlte 
bedft 1n lower part. Manv sandstone dikes 
in upper P11rt. 

Massive, Cross•bed'led, ripele-JMrlred, eandetone 
interberlded with thin bed~ or earrlv shale an4 
siltstone. Locally with thin bedl'I of 1111:pure 
~,.nite in lowerpart.. lluch of tM !landstone 
is ironet11.tned and the u"P?)er pa.rt comr"Dnlv 
cont:iinft small iron.t1tne c~ncret.1.ons. 

Va.riap;11ted shale aM sUts'tone. Local.l,v 
,i;(radational h1to superjacent Fall Riv~r 
sandstone. 


