


Itinerary for Midcontinent Pennsylvanian
Stratigraphic Working Group Field Conference
Southeastern Oklahoma (Arkoma Basin)
May 20-21, 1995

Hosted by Oklahoma Geological Survey

The field trip will start in McAlester, Oklahoma, at 8:00 a.m., Saturday,
May 20. Meeting place is in the parking lot of the Holiday Lodge, 615 S. George
Nigh Expressway. Travel in caravan by personal vehicles.

Day 1

Stop 1—{Optional). Fossil-bearing shales in the Savanna Formation, exposed
in a cut bank of a tributary of Miller Creek, NW4 sec. 27, T. 5 N., R.
15 E., Pittsburg County, Oklahoma (Krebs 7.5' Quadrangle Map).

Stop 2—Fossil-bearing shales in the Savanna Formation, exposed in a cut
bank on east side of small creek, NE% sec. 33, T.5N., R. 16 E.,
Pittsburg County, Oklahoma (Hartshorne 7.5' Quadrangle Map).

Stop 3—Calcareous sandstone in uppermost part of Atoka Formation, exposed
along a small tributary of Blue Creek, SW¥ sec. 11, T. 4 N., R. 16 E.,
Pittsburg County, Oklahoma (Hartshorne 7.5' Quadrangle Map).

Stop 4—Calcareous sandstone in McAlester Formation, exceptionally well
exposed on south side of small creek, SEV4 sec. 10, T.4N., R. 16 E.,
Pittsburg County, Oklahoma (Hartshorne 7.5' Quadrangle Map).

Stop 5—Road cut exposure of a black shale unit containing phosphatic
nodules and marine fossils; creek-bank exposure of a 13 in. coal bed
in a nearby stream—both in the middle part of the McCurtain Shale
Member of the McAlester Formation (Desmoinesian), NWV sec. 30,
T.5N., R. 17E., Pittsburg County, Oklahoma (Adamson 7.5'
Quadrangle Map).



Stop 6—Newly-described principal reference section (neostratotype) for the
Savanna Formation, along a section-line road just northwest of the
town of Adamson (parts of sec. 1, T.5N., R. 16 E.; sec. 6, T.5 N.,
R. 17E.; sec.31l, T.6N.,, R.17E.; and sec.36, T.6N., R. 16 E.,
Pittsburg County, OK. [Adamson 7.5' Quadrangle Map]). Focus of the
stop is a fossil-bearing, sandy limestone bed just above the lowermost
sandstone unit of the Savanna Formation. Examination of a trace-
fossil-rich unit just below the uppermost sandstone unit of the
Savanna is optional.

Stop 7—Spillway exposure at northeast end of small lake, Adamson area,
Pittsburg County, OK (Adamson 7.5' Quadrangle Map). Rippled, thin-
bedded sandstones with plant fossils, and exposure of stromatolites in
the middle part of the Savanna Formation (Desmoinesian).

Stop 8—{Optional). Calcareous turbidite sandstone in Atoka Formation south
of Choctaw fault, on tributary of Buffalo Creek, NEV4 sec. 2, T. 3 N., R.
17 E., Latimer County, Oklahoma (Higgins 7.5' Quadrangle Map).
Possibly uppermost Atokan (or Desmoinesian). Conodonts have been
recovered from this unit.

Day 2
Leave A-OK Motel in Wilburton at 7:30 a.m., Sunday, May 21.

Stop 9—Reference section for the Savanna Formation (Lodi Section), measured
mostly along a gas well road and to the top of Ryan Peak. Section
includes lower part of McAlester Formation, entire Savanna Formation
(excellent exposures of shale and sandstones in eroded ditches and
gullies—including a stromatolite horizon and an 8-ft-thick black
shale), as well as entire Bluejacket Member of Boggy Formation. NWV,
sec. 1, T.6N., R. 21 E., NE% sec. 2, T.6N., R. 21 E., and S% of
sec. 35, T. 7N., R. 21 E., Latimer County, Oklahoma (Lequire 7.5'
Quadrangle Map).

Stop 10—Sam Creek (?) Limestone Member of the Savanna Formation, NWV,
sec. 28, T.6 N.. R. 24 E., Le Flore County, Oklahoma (Summerfield
7.5' Quadrangle Map). (See Fig. 1. and Measured Section 3. Appendix.
p. 107, Oklahoma Geology Notes. v. 53, no. 3, June. 1993. IIncluded
in pocket]).
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System

Series

Super-
Group

Group

Formation

Member,
Bed

PENNSYLVANIAN

Desmoinesian

Morrowan | Atokan

5
OK |

~J

Marmaton
(Part)

Mouse Creek

Blackjack Creek
Limestone
OK

Excello Shale
MO

Des Moiries

Cherokee

KS |

Mulky Coal
MO

Shale and
Sandstone

Limestone

Bevier Coal
MO

Shale and
Sandstone

Swede Hollow

Wheeler Coal

Ardmore Limestone
MO

Oakley Shale

Whitebreast Coal

Floris

Carruthers Coal

Unnamed Coal

? "Spoon" ?

Laddsdale Coal

Kalo

Cliffland Coal

Blackoak Coal

Kilbourn

Unnamed Coals

Caseyville
IL

Wvoming Hill Coal

Wildcat Den Coal

Stratigraphic Nomenclature - Iowa.









E 0| =
- & =
al%l e Formation Member Coal/Bed
njn|o
Sandstone 4
Sandstone 3
BOGGY Sandstone 2
(part) Secor Coal
(70-2850") Bluejacket Ss.
e Sandstone 7
Sandstone 6
Sandstone 5
Cavanal Coal
Sandstone 4
Sandstone 3
T SAVANNA Sam Creek (2] Ls.
E E Sandstone 2
5 E " Sandstone 1
NI (70-1500" Spaniard (?) Ls.
=
% o= Keota Ss.
5 UED Tamaha Ss.
a EJ Upper McAlester Coal
McAlester Coal
Cameron Ss.
McALESTER
Lequire Ss.
Warner Ss.
(100-2830"
McCurtain Sh. Unnamed Coal
U. Hartshorne C,
HARTSHORNE L. Hartshorne_ C.
P (30-350")
k ATOKA
< (50-15.000"
5
S
é WAPANUCKA LS.
=

Stratigraphic Nomenciature - Oklahoma




£ Field
8|8 Coal Bed/ Litho- | Trip
al%l Group Formation Member Unit facies | Stop
wnln No.
Keota Ss. =
Tamaha Ss. :
Upper McAlester Coal NN
McAlester Coal  —
Cameron Ss. “%
Lequire Ss. =
- - 4
____-—‘r
= Upper Warner Ss. VIIVE
- g MCcALESTER —
RS Warner Ss. —_
Z|Z —
§ A Lower Warner Ss. |, 550
=
==z - _ 5
2|5| KREBS — 2
5 = McCurtain Sh. Unnamed Coal I
m —
5 Upper Hartshorne pe
: Coal "<—'
. HARTSHORNE N—
| Lower Hartshorne -
Coal
L2
UPPER
a
3 ATOKA MIDDLE Unnamed Coals
<
-7 LOWER
g WAPANUCKA
2
= ! Ls.

Stratigraphic Nomenciature - Oklahoma




System

Series

Group Formation

Member

Coal Bed/
Unit

Litho-
facies

Field
Trip
Stop

No.

PENNSYLVANIAN
DESMOINESIAN (part)

BOGGY
(part)

Sandstone 6

Sandstone 5

.........

Sandstone 4

Sandstone 3

Sandstone 2

Secor Coal

Bluejacket Ss.

. Witteville Coal

KREBS

SAVANNA

Sandstone 7

Sandstone 6

Sandstone 5

Cavanal Coal

Sandstone 4

Sandstone 3

Sam Creek (?) Ls.

Sandstone 2

Jolly {?} Ls.

Sandstone 1

Spaniard (?) Ls.

Stratigraphic Nomenclature - Oklahoma (Continued)



Stratigraphic Nomenciature - lowa.

Ela | o i i —r— 5 ;
£ L 1832 Grou F Member. _M_.m. Group Sub- Formanon Member | CoalBed | [E|p | | g m m. : :
. ! [ H
> O = = P ormation Bed A& Group e Group | Sub-Group Formation Member Coal Bed - o Formation ! Member Coal/Bed
"l h O — i EE ! ! NAe ‘
: Marmat Fort Scott Ls. xcello Shale | ) . . I .
: Blackjack Creek ponnd e L E ¢ ——— | MARMATON | FORT SCOTT | EXCELLO | ” e Semdetone 4
Marmaton | Mouse Creek Limestone Broezy Hill Ls. | (part) ipartt | | Sendstone 3 ;
(Part) OK| fover Mube | BOGGY _ Semdstone 2
Verdignis Ls. : MULKY Breezy Hill Ls. | ! {part) X ™ Secor Coml
Excello Shale MO " [ Croweburg _TAGONDA _| "Squirrel Ss. | ! 170-2850") L Blucmcket Se. T— !
: . - o ___Bevier 0 >
Mulky Coal | —flemuwog | ___BEVIER o mlnllo.‘
MO | ——— " VERDIGRIS | Ardmore Ls. Wheeler ” iemdetone 6
Shale and — . Oakley Sh. L et
Sandstone ——— [ CROWEBURG | Croweourz ¢ | Cavemal Coal
Limestone ;Cabaniss i —_—— A -
B ; " Chelscass, | FLEMING Flemin = iandstone 3
cvier Coal - _ ——mk . i3 SAVANNA Sam Creek 1] Ls.
i T R - —23m Creek 7] Ls.
MO, iZlE Tiawah Ls. | - CABANISS | ROBINSON Robmsen 12| = : r—r—y
' .IlA“ * - = ’I
> Shale and ZZ i Tebo 2| & Branch m_A @ Sandstone
8 |a Sandstone “w_m <|= BRANCH >)a|@ 170-15001 Speniard (7] La.
2z | | Swede Hollow Wheeler Coal “m_m Cherokee | Wenr-Prsburg | (212 MINERAL Mineral _s34)d S
v |z ‘ 1Z1% . a 2151=
> = ; 22 1 ] ; 2|0 Keota Ss.
2 £ |E Ardmore EBouS“no i _m_ H Sevilie s, m Q@  SCAMMON | Chelseass, Scammon _{2/Z Tamaha Sa.
@E o i i FBioacse | |12]8 | Tiawah Ls. 28
208 13 Cherokee Oakley Shale : —oBSE T 1212] CHEROKEE | ___TEBO__ Tebo =
Qe K1 Whitebreast Coal | " Blucacket 55| &l , WEIR Weir-Prttaburg | | | | ,
= Carruthers Coal j—Doywood SEVILLE L Ty ,
) — - o MeALESTER : - I
Floris Unnamed Coal ! ? "Spoon” ? Hrebs T Rowe BLUEJACKET | ;o Lequure Sa. m
4 KREBS DRYWOOD | Drvwood Coal | | : - ;
.lu.m Laddsdale Coal Neutral ]|.<Ii||||. o Wamer 3s. :
i — Py 100-2830"1 e ——————————f i
£S Kalo Cliffland Coal Warner Ss. — ! {___ROWE | RoweCoal = ' i | McCurtain Sh [ Unnamed Cosl
— verton " WARNER = L : :
e Blackoak Coal 4r|||~:>«h_.m=omz~.u Neraer N HARTSHORNE T Eatiahorme T
z 'z ? Cd i L. Hartaborge . |
Hnu Kilbourn Unnamed Coals 2] Gra ! | CHELTENHAM | ol | 130-350") !
- g T RIVERTON | Coal | ;-
g Caseyville Wyoming Fill Coal” ik i [__BURGNER _| E—— 1 “ ATOKA *
: L Yo S £ b " McCLOUTH I 50-15.000' ;
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Stratigraphic Nomenclature ~ Kansas. Stratigraphic N isture — Mi Stratigraphic N - Oklah




STOP 1 (OPTIONAL). FOSSIL SHELLS IN SAVANNA FORMATION

Location: Along tributary to Miller Creek, NE/4 NE/4 NW/4 sec. 27, TSN

R15E, Krebs 7.5' quadrangle, Pittsburg County, Oklahoma. Cut bank on
south side of stream; about 3 feet of relatively soft (weathered?) very fine
grained, stratified sandstone exposed above water level (unusually high)

when visited on May 9.

Stratigraphic position: Probably between Savanna sandstones nos. 5,6
(undivided in this area) and Savanna sandstone no. 7. This area has not
been mapped in detail, so the breakdown of the Savanna sandstones is
uncertain. Similarly, the exact position of the fossil locality with respect to

those sandstones is uncertain.

Note: For permission to visit this locality, please ask Mr. and Mrs.
Wilkinson, who live at end of caved driveway near the center of the E/2

sec. 22.
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STOP 2. FOSSIL SHELLS IN SAVANNA FORMATION

Location: Near head of tributary to Peaceable Creek, SW/4 SE/4 NE/4
sec. 33, T5N R16E, Hartshorne 7.5' quadrangle, Pittsburg County,
Oklahoma. Cut bank on east side of creek; about 8 feet of soft shale

exposed.

Stratigraphic position: About 140 feet above the top of Savanna
sandstones nos. 5,6 (undivided in this area) and about 100 feet below the

base of Savanna sandstone no. 7.

Note: For permission to visit this locality, please ask Mr. and Mrs. Payne,
who live at the end of the paved drive just west of the locality.

STOP 3. CALCAREOUS SANDSTONE IN UPPERMOST PART OF
ATOKA FORMATION

Location: Just up small tributary to Blue Creek, NE/4 SW/4 SW/4 sec. 11,
T4N R16E, Hartshorne 7.5' quadrangle, Pittsburg County, Oklahoma.
Sandstone bed dipping 49° on west side of creek.

Stratigraphic position: In uppermost part of the Atoka Formation, about
450 feet below the base of the Hartshorne Formation. There are no
outcrops between this and closely associated non-calcareous siliclastic
sandstones and the Hartshorne near the top of the ridge to the north. The
calcareous sandstone can be traced a couple hundred feet to the west.



STOP 4. CALCAREOUS SANDSTONE IN MCALESTER FORMATION

Location: On south side of small creek, SW/4 NE/4 SE/4 sec. 10, T4N
R16E, Hartshorne 7.5' quadrangle, Pittsburg County, Oklahoma. Just SW
of small abandoned house. The outcrop consists of a relatively thick
sequence of shale, siltstone, and exceptionally well exposed thin, cross-
stratified, fine-grained sandstone beds. Climbing ripples and mud drapes
are common. The calcareous fine-grained sandstone is distinctly reddish
in color, poorly stratified, and can be traced to the west end of the outcrop.
The beds dip 819 north.

Stratigraphic position: In dominantly shale unit about 145 feet above the
top of the upper Warner Sandstone and 240 feet below the base of the
Cameron Sandstone, both in the McAlester Formation.

Note: The gas well immediately north of the outcrop is the Amoco 2
Smallwood. It spudded on Sept. 11, 1985, and was completed on April 3,
1986. T.D. is 11,027 feet. The producing formations are Wapanucka
Limestone (perfs at 10,854-10,904 ft), Spiro sandstone (10,772-10,814 ft),
and Smallwood (informal) sandstone (probably upper Atoka sandstone)
(4596-4972).
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STOP 5

BRUSHY CREEK TRIBUTARY SECTION

SWY“SWWSEYASW Vs sec. 19, T.5 N, R. 17 E. and NW“uNWYNEUNWY sec. 30, T.5N., R. 17
E., Pittsburg County, Oklahoma (Adamson 7.5" Quadrangle map). Measured in cutbank of
small stream, sec. 30, and in road cut just west of bridge in Sec. 19.

Thickness
(ft)
QUATERNARY
Gerty Sand
11. Gravel, moderate reddish brown (10R4/6); clasts are predominantly -ubrounded to
subangular sandstone fragments ranging trom granules to cobbles {(~80%), and weil-
rounded, very light gray (N8) and moderate brown (5 YR4/4) chert and other forms of
quartz (~15%), as well as ~5% other lithic tvpes; matrix composed of sandy, silty clay;
contact UNCONOTINADIE .....c.c.oviiiii it ettt e st en 1.5

PENNSYLVANIAN

KreBs Grour

McAlester Formation
McCurtain Shale Member:
10. Shale, light brownish gray (5YR6/1) and light brown (5YR6/4); gravish black (N2) where
unweathered: contains light brown (5Y5/6) clay-ironstone stringers; grades into under-
TWAIZ UIUE ettt ettt tee 3.5
9. Shale, grayish black (N2), flaky; contains scattered very small phosphatic nodules, clay-

ironstone concretions about 3—4 in. in diameter, miilimeter-thick, dark yellowish orange
(10YR6/6), limonitic siltstone stringers, as well as scattered fossiis (inarticulate brachio-

pods, gastropods, bivalves, and conodonts); cut by limonite-filled joints ......c....ccevrurenneeene. 5.0
8. Ironstone, gravish orange (10YR7/4), to dark gray (N3), calcareous in part, nodular

DOAAEA ... sttt st s e s 0.1
7. Shale, brownish gray (5YR4/1), very fossiliferous (gastropods, brachiopods, bivalves),

SHEhHlY CAICATEOUS ..ottt 0.2
f. Ironstone, gravish orange (10YR7/4) to dark grav (N3), calcareous in part; appears to be

laterallv dISCONENUOUS ....ccoiiiiiiii e 0.1
5. Shale, brownish gray (5YR4/1), verv tossiliferous (gastropods, brachiopods, bivalves),

slightly calcareous, base COVEred ...t 0.5
d. COVETEA IMEEIVAL «euiiiiiiiiie e et st st e eeas st st ee s taee s sens s eeenens 16.2
3. Shale, light gray (N7), with moderate reddish brown (10R4/6) and grayish orange

(10YR7/4) mottling, clavey, soft, weathered ..., 2.5
2. Coal, black, iron oxide on cleat surfaces, weathered (unnamed coal) ........ccocovivveeieiecveceeeennne 1.1
1. Underclay, olive gray (5Y4/1) with pale vellowish orange (10YR8/6) mottling, plastic

(O WALET 1T CTEEK) oottt ettt ee e et e ee et e et n e e er e e eeesen e e eaen 13

Total thickness of section 32.0
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STOP 6

PRINCIPAL REFERENCE SECTION (NEOSTRATOTYPE)
FOR THE SAVANNA FORMATION, PITTSBURG COUNTY, OKLAHOMA

LeRoyv A. Hemish
Oklahoma Geological Survey

ABSTRACT.—A 1714.1-ft section measured and described in the south limb of the Sans Bois syncline
just northwest of the town of Adamson (Adamson 7.5” topographic quadrangle) is herein designated as
the principal reference section for the Savanna Formation (Pennsyvlvanian). Although the Savanna
Formation is a long- and well-established stratigraphic unit, a formal type section never was specified.
The Adamson section has been selected as the neostratotype for the Savanna on the basis of (1)
accessibility of rocks in place; (2) excellent exposures, including both the upper and lower contacts as
well as exposures of lithologic units immediatelv above and below the contacts; (3) geographic location
within the type area (central Pittsburg Countv); and (4) the fact that the neostratotype closely

adheres to the original sense in which the Savanna Formation was defined by its nomenclator.

Introduction

The purpose of this paper is to formallv present and describe a principal reference section for
the Savanna Formation. A type section never was specified, nor was a type locality specifically
stated. Presumably, it is in the vicinity of the town of Savanna, in central Pittsburg County (Fig. 1).
Recognizing the need for a standard to serve for detinition and recognition of the Savanna, I concluded
that establishment of a principal reference section, in accordance with Article 8¢, North- American
Stratigraphic Code (1983; p. 853), was in order.

As a first step in the procedure, I conducted a reconnaissance of the area around the town of
Savanna to determine if an appropriate section could be measured there. Except for low ribs of
sandstone protruding through extensive expanses of grassed-over, low-relief landscape, and an
occasional road cut where a few feet of shale is exposed, virtuallv none of the Savanna Formation can
be seen. Nor could I find exposures of either the iower or upper boundaries of the formation. - Therefore;
I shifted mv focus to the north and east, to the svnclinal Sans Bois Mountains where the Savanna
Formation is well exposed in the tlanks of the range. hile working on an Oklahoma Geological
Survev mapping project, I was fortunate to discover a nearly ideai area just northwest of the town of
Adamson (Fig.-1) within the tvpe area of the Savanna Formation in Pittsburg County, where both the

upper and lower contacts of the Savanna are weil exposed. Although some intervals (presumed to be



predominantly shale) are covered in the Adamson section, it is unrealistic to expect to find a

completely exposed unbroken and continuous sequence of strata in a formation ~1,450 ft thick.
The location of the neostratotype is sufficiently close to the type locality (Savanna,

Oklahoma) so that this well-established name can be preserved, and stability of Oklahoma'’s

stratigraphic nomenclature can be maintained.

Previous Investigations
The Savanna Formation (Savanna sandstone as originally defined) was named and first

described by Taff (1899, p. 437-438). His original description is quoted below. Taff said:

Next above the McAlester shale there is a series of sandstones and shales about 1,150 feet thick.
The shaly beds combined are probably thicker than the sandstones, but since the sandstones are
better exposed and their presence is so strongly impressed upon the observer in the prominent ridges
which they make, sandstone seems the more appropriate term. There are five principal sandstone
beds, which have different thicknesses, from nearly 50 to 200 feet, the one at the top and the one at
the base being generally thicker than the intermediate ones. The sandstones may be distinguished
only by their position in the section or their thickness of bedding. They are brown or grayish-
brown, fine-grained and compact. Except in the uppermost beds, upon which the town of McAlester
is built, the beds are generally thin and in part shaly. The uppermost sandstone occurs in two
members, 75 to 100 feet thick, separated by variable blue clay shales, The uppermost beds of this
sandstone are found in many places to be massive, and those in contact with the shale are often
beautifully ripple-marked. No coal of any value has been found associated with these beds of
sandstone in the McAlester district, though a thin bed has been reported to occur in the upper part of
the series.

Taff and Adams (1900, p. 277-278) subsequently wrote about the Savanna Formation in the area
from the east line of Pittsburg County to the Arkansas/Oklahoma line. They said that the formation
“contains three prominent divisions or collections of sandstone beds ...separated by masses of shale and
thin sandstone.... The shales of this formation are as a whole more sandy than shales of the formation
below, though they are friable and disintegrate readily, forming valleys and level stretches of country.
Estimates of the thickness of this formation vary from 1,200 feet to 1,500 feet.”

Because the original description of the Savanna Formation was somewhat vague, because of the
variable nature of its individual beds, and because of the lack of a precise measured section defining an
upper and lower boundary, various writers included more or less than the equivalents of the original
Savanna of Taff (1899). Figure 2 shows the changing concepts of the McAlester/Savanna and
Savanna/Boggy boundary positions in Oklahoma through time. The neostratotype includes within the
Savanna Formation the strata currently recognized by the Oklahoma Geological Survey as those
comprising the formation.

In the Arkoma basin area the Savanna Formation subsequently was investigated and described
bv Snider (1914); Morgan (1924); Wilson (1935); Wilson and Newell (1937); Hendricks (1937, 1939);
Knechtel (1937, 1949); Dane and others (1938); Oakes and Knechtel (1948); Russell (1960); Vanderpool
(1960); Webb (1960); Hemish (1990a,b; 1991a,b; 1992; 1993; 1994; 1995; in preparation); Hemish and
others (1990a,b,c); Hemish and Mazengarb (1992); Hemish and Suneson (1993, 1994).
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Numerous stratigraphic sections have been measured by many of the early workers; however,
the reader should keep in mind when referring to these sections, that reported thicknesses for the
Savanna Formation are inaccurate by today’s standards. Prior to 1954, changes in definitions of the
upper and lower boundaries of the Savanna created the impression of a much thicker, or much thinner
formation (Fig. 2). For many years the thick shale unit at the top of the Savanna Formation (as
currently defined) was included in the overlying Boggy Formation. Miser (1954) established the contact
between the Savanna Formation and the Boggy Formation at the base of the Bluejacket Sandstone
Member of the Boggy in the course of preparation of the Geologic Map of Oklahoma. No further

changes involving the thickness of the Savanna have been made since that time.

Stratigraphy

Figure 3 is an excerpt from the geologic map of the Adamson 7.5" quadrangle (Hemish, 1995)
showing the location of the neostratotype for the Savanna Formation. Bedrock units exposed in the
map area (Fig. 3) inciude the Warner Sandstone Member of the McAlester Formation; the Cameron
Sandstone Member of the McAlester Formation: the Keota Sandstone Member of the McAlester
Formation; the Savanna Formation; and, on the north side of Buffalo Creek, the Bluejacket Sandstone
Member of the Boggy Formation, along with some of the overlying, unnamed units in the Boggy. All of
the strata are in the Krebs Group, middle Desmoinesian Series, Pennsvivanian System (see
Explanation, Fig. 3).

The strata comprising the Savanna Formation have been characterized as extremely variable
throughout the Arkoma basin, both lithologically and in thickness. Morgan (1924, p. 74-75) measured a
cection in T. T N., R. 7 E., and noted that “the formation consists ot alternating shales and sandstones,
with occasional thin, impure limestones.” Its thickness is ~1,300 ft at that location. It includes near
the bottom a thin limestone bed, “well exposed in the road in front of J. S. Jolly’s house, 300 vards east of
the northwest corner of sec. 8, T. 1 N., R. 7 E.” Morgan (1924, p. 74) named the limestone the “Tolly
Limestone Member” and said it occurs ~100 ft above the top of the McAlester Formation. In places it
may be as much as 200 ft higher.

Writing about the McAlester district, Hendricks (1937, p. 17) said: “The Savanna sandstone is
extremely variable in character throughout the district. It consists of 5 to 13 distinguishable sandstone
beds separated by shale.” He went on to sav that “it was impossible to trace each individual sandstone
bed, and for convenience in mapping several sandstones separated by thin shale beds were mapped
together as sandstone groups.” Hendricks (1937, p. 16} was of the opinion that “the Savanna rests
unconformably on the McAlester shale” although oniv minor erosional contacts were observed in
exposures in the McAlester district. In the McAlester area “the Savanna sandstone ranges from 1,120 to

1,325 feet in thickness in measured sections” (Hendricks, 1937, p. 19).



Dane and others (1938, p. 158) said that “the Savanna sandstone is extremely variable in
character from place to place, owing to lenticularity and lack of continuity of many of the sandstone
beds which it contains.” At several localities in T. 7 N., R. 17 E., the northern partof T. 7N, R. 18 E,,
and the southeast corner of T. 8N., R. 18 E., Dane and others (1938, p. 159-160) reported “outcrops of
thin fossiliferous limestone beds at horizons from 150 to 180 feet below the top of the Savanna
sandstone.” They also observed an 8-in.-thick bed of sandy limestone at several localities in secs. 9 and
10, T. 6 N, R. 17 E. at a horizon ~300 ft below the top of the Savanna.

Oakes and Knechtel (1948, p. 44) noted that the Savanna Formation “is a succession of
sandstone and shale beds in which shale predominates but sandstone is most conspicuous in outcrops. It
contains a minor amount of limestone in thin lenses and beds, and fossils of both marine animals and
land plants are present locally.” In southern Haskell County the formation is 500-1,150 ft thick, 80 ft
thick in southern Muskogee County, and ~25 ft thick in the latitude of Muskogee (Oakes and Knechtel,
1948, p. 45). Although it is well known that the formations in the Krebs Group thin to the north out of
the Arkoma basin, the thickness of 25 ft for the Savanna Formation at Muskogee seems erroneous.
Hemish (1990a, p. 37-39, 50-51) described 82.9 ft of core from the Savanna in Mayes County (north of
Muskogee), and 70.0 ft of core from the same formation in Craig County, <15 mi from the
Oklahoma/Kansas line. Furthermore, in southern Haskell County, Oakes and Knechtel (1948, app., no.
5) describe strata in the Savanna Formation that total 1,390 ft, not in agreement with their statement
that the formation is 500-1,150 ft thick in southern Haskell County.

Knechtel (1949, p. 27) said that the lower sandstone unit of the Savanna Formation (which
marks the contact between the McAlester Formation and the Savanna Formation in the neostratotype
[Appendix]) “cannot be traced farther north than sec. 18, T. 9 N, R. 19 E., northwestern Haskell
County.” He observed that this horizon “seems to occupy about the same stratigraphic position as the
Spaniard Limestone.” Throughout the northeastern Oklahoma shelf area, the base of the Spaniard
Limestone marks the McAlester/Savanna contact. Hemish (1993) tentatively identified a limestone
discovered in Le Flore County, in the eastern part of the Arkoma basin of Oklahoma, as the Spaniard
Limestone, and used its base to define the McAlester/Savanna contact in that area.

Coal beds have been observed in the Savanna Formation throughout the Arkoma basin (Taff,
1899; Taff and Adams, 1900; Hendricks, 1937; Dane and others, 1937; Hendricks, 1939; Qakes and
Knechtel, 1948; Knechtel, 1949; Russell, 1960; Webb, 1960; Hemish, in preparation), but most are thin
and discontinuous. Knechtel (1949, p. 49) reported that “three and possibly four minable coal beds
within the Savanna Formation crop out in...Cavanal Mountain.” If minable coals are present elsewhere
in the Arkoma basin within the Savanna Formation thev have not been discovered to date.

The concept of mapping the sandstones of the Savanna Formation by “groups” or “divisions”
basea on topographic expression was originated bv Taff (1899, p. 437) when he observed that “there are

five principal sandstone beds, which have aifferent thicknesses, from nearly 30 to 200 feet.” Hendricks



(1937, p. 17) referred to “two large bands” of Savanna Sandstone in the McAlester area, but then later
said that “for convenience in mapping several sandstones separated by thin shales were mapped
together as sandstone groups. Over most of the district four such groups were traceable.”

Russell (1960, p. 20), in Latimer County, observed that “the Savanna Formation consists
predominantly of brown to grayish-green shales with 2 to 14 mappable sandstone units. Generally, the
sandstone beds may be grouped into upper and lower groups. Each group contains several sandstone beds
separated by shale.”

It is apparent that the number of sandstone “groups” selected for mapping purposes depends in
large part on (1) the topography in the area to be mapped and (2) the scale of mapping.

Hemish and others (1990c), mapping at a scale of 1:24,000, found that seven sandstone “groups”
were mappable in the Wilburton 7.5" quadrangle. These seven ridge-forming groups were mapped
eastward in adjacent 7.5" quadrangles to the Arkansas/Oklahoma line, and informally called the
Savanna 1-7 sandstones. (Hemish and others, 1990a,b; Hemish, 1991b; Hemish and Mazengarb, 1992;
and Hemish and Suneson, 1993, 1994). Although the units in places split into several beds separated by
thin shales, or thin from several beds to just one (or even pinch out for some distance), they were
sufficiently persistent and divisible to be mapped at the 1:24,000 scale. Hemish (1992, 1995) continued
mapping the seven sandstone units westward from the Wilburton 7.5" quadrangle, across the Gowen 7.5’
quadrangle, and into the Adamson 7.5 quadrangle. Future mapping may necessitate modifications in
this practice—Hemish (in preparation) was able to distinguish only two mappable ridge-forming units
in the Savanna Formation in the north flank of the Sans Bois syncline in southern Haskell County just

south of Lequire.

Principal Reference Section
(Neostratotype) for the Savanna Formation

A diagram of the principal reference section for the Savanna Formation, accompanied by a
description of each lithologic unit is presented in the Appendix. Rock-color terms are those . shown in
the rock-color chart (Rock-Color Chart Committee, 1991). Included are 122.5 ft of the upper part of the
McAlester Formation, 1449.1 ft of the Savanna Formation, and 142.5 ft of the lower part of the Boggy
Formation, for a total of 1714.1 ft of measured section.

The location of the measured section is shown in Figure 3. It covers a distance of slightly more
than 1 mi, the base beginning in the road cut just east of the junction of the section-line road and the road
extending ~0.7 mi northwest from Adamson. The lower part of the section was measured in the road cut
east of the curving road, in the road, and in the road cut north of the road near the top of the
escarpment.. Measurements were then made on one side ot the road or the other, in ditches or road cuts.
to the knoll in the pasture just east of the road and iust south of the iron pasture gate and east-trending

trail. Other measurements were made in the road bed and ditch north to the low, covered area.



Further measurements were made in the ridge of resistant sandstones in the pasture east of the road in
the SWY/SW¥NW?Y sec. 6, T. 5 N., R. 17 E. Measurements continued from the crest of the ridge
northward along the road down to where the road bends sharply west. Measurements were made in the
road cut north of the west-trending road to the base of the slope. Measurements were then continued
northward from the curve in the road, along the section line between secs. 36, T. 6 N, R. 16 E., and sec.
31, T. 6 N, R. 17 E., down the bluff south of the Buffalo Creek valley, across the valley, and up to the
top of the bluff on the north side of the valley. Beds in the area dip north, toward the axis of the Sans
Bois syncline, from 33° at the community of Adamson, to 14° on the south flank of Buffalo Mountain, just
north of the Buffalo Creek valley (Fig. 3). 27

In the diagrammatic column (Appendix), the youngest units are listed first (page)‘%'. These
have the highest unit numbers. For example: the upper unit of the Bluejacket Sandstone (the youngest
of 64 lithologic units measured) is assigned unit No. 64. The oldest lithologic unit measured is a shale
in the upper part of the McAlester Formation. It appears on the last page of the Appendix, extends
from 046 ft, and has been assigned Unit No. 1 in the column.

Lithologic symbols and sedimentary features are shown in the fourth and fifth columns from
the left, respectively. Descriptions of each unit as well as stratigraphic divisions are shown in the
right-hand column.

Of the 122.5 ft of the upper part of the McAlester Formation, all but 6.1 ft consists of shale and
silty shale with abundant clay-ironstone concretions and layers (Fig. 4). Within the 122.5-ft-thick
interval a 4.8-ft-thick shale unit interbedded with sandstone lenses, and an overlying 1.3-ft-thick,
massive sandstone bed have been interpreted as the Keota Sandstone Member of the McAlester
Formation. The top of this sandstone is 70.4 ft below the McAlester/Savanna contact.

Figure 5A,B shows the basal contact of the Savanna Formation. The exposure shows minor
erosion at the top of the McAlester Formation with an irregular contact between Psv 1a and the
underlying shale.

Figures 6, 7, 8, and 9A,B all show exposures of the other five sandstone units comprising Psvl.
The total thickness of Psv 1 is 75.7 ft, including the interstratified shales.

Separating Psv 1 from Psv 2 is 44.8 ft of sandy, silty shale, including a 2.3-ft-thick, impure
fossiliferous limestone bed (Jolly Limestone of Morgan [1924]?) (Fig. 10A,B). Psv 2 comprises four
sandstone units and three shale units totaling 35.1 ft. Figure 11A,B shows outcrops of Psv 2a and Psv 2b,
respectively. Note the irregular contact with underlying shale in both photographs.

Separating Psv 2 from Psv 3 is 155.1 {t of shale containing ironstone stringers. Psv 3 consists of
six sandstone units, none ot which exceeds 9 ft in thickness, separated bv five shale units—most
considerably thicker. The total thickness ot Psv'3 is 128.3 ft. Figure 12 shows the flaggy, parallel-
bedded character of Psv 3C as well as channeling at the base of the unit. Fossil plant casts are common

in Psv 3d and Psv 3e.



Separating Psv 3 from Psv 4 is 135.3 ft of shale and siltstone. Psv 4 comprises three sandstone
units separated by a shale unit (partly covered) and a sandy shale unit. Total thickness of Psv 4 is 40.3
ft. Figure 13 shows a large, rolled sandstone mass that is typical of the sedimentary structures found in
Psv 4a.

One of two extensively covered areas (here 174.4 ft, and another in Buffalo Creek valley, 207
tt) obscures part of the Savanna Formation between Psv 4 and Psv 5. The covered area is
topographically low, and is assumed to be underlain by shale.

Above the covered area, 105.1 ft of ironstone-bearing, silty shale is exposed in the east road
ditch below Psv 5. Psv 5 is magnificently exposed on the high ridge in the pasture east of the section-
line road. For permission to enter the pasture to examine the outcrops contact Thomas Irwin,
Hartshorne, Oklahoma, phone (918) 297-2937. Figure 14 shows the parallel-bedded character of the
lower part of Psv5, which is apparently a single 41.5-ft-thick unit in this area.

Approximately 30 ft stratigraphically above the top of Psv 3, the first sandstone bed in a series
of poorly exposed, interbedded sandstones and shales crops out in the road bed downslope north from
the ridge crest. This series includes Psv 6a and Psv 6b along with an intervening 34.9-ft-thick covered
interval, and is 117.7 thick.

Part of the 97.1-ft-thick interval between Psv 6 and Psv 7 is covered, but the shales and
siltstones that are exposed exhibit a variety of sedimentary structures. Figure 15 shows concentrically
banded flow rolls at the base of Unit 53. Units 54 and 56 are thin wavy siltstone beds characterized by
a proliferation of trace fossils on both the tops and bottoms of each bed. Unit 55 contains an abundance
of spindle-shaped, pot casts (infillings of eroding vortex flows) (Mvrow, 1992) that weather out of the
shale and litter the outcrop (Fig. 16).

Psv 7 is at least 28.5 ft thick, and is exposed in the steep bluff on the south side of Buffalo Creek
valley. It is a ferruginous, thick-bedded, blocky unit, well exposed only at the top of the bluff. The
lowermost bed is exposed at the contact with alluvium at the edge of the flood plain of Buffalo Creek.

Buried under the alluvium in Buffalo Creek valley is 207 ft of the thick shale interval at the
fop of the Savanna Formation. Exposures of this part of the formation are rare because the shale is
nonresistant to erosion, and streams tvpicallv follow the topographicaily low, strike-oriented vallevs
underlain by the shale. However, 33.3 {t of lenticular-bedded, silty, sandy shale in the upper part of
the Savanna Formation is well exposed at the base ot the Bluejacket Sandstone escarpment on the north
side of Buffalo Creek valley (Appendix; Units 60, 61).

The contact between the Savanna Formation and the overlving Boggy Formation is at the base
of Unit 62, the lower sandstone unit of the Bluejacket Sandstone Member. The contact is somewhat
gradational, occurring in a coarsening-upward sequence where the lithology of the strata changes from

predominantly shale to predominantly sandstone (Fig. 17.
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Between the 24.0-ft-thick lower unit of the Bluejacket Sandstone and the 26.5-ft-thick upper
unit of the Bluejacket Sandstone, 92.0 ft of strata are covered (Fig. 18). The Bluejacket exposed at the
top of the bluff is coarser grained than the underlying sandstones of the Savanna Formation. It contains

large-scale trough cross-bedding as well as numerous soft-sediment deformation features.

Summary

The name originally assigned to the Savanna Formation by Taff (1899, p. 437) was the
“Savanna sandstone.” He did note that in the series of sandstones and shales comprising the formation,
“the shaly beds combined are probably thicker than the sandstones.” He felt that because the
sandstones are better exposed and because they form such prominent ridges, “sandstone” seemed a more
appropriate term.

However, calculations made by combining the thicknesses of all the sandstone units measured in
the Savanna in the Adamson section (neostratotype) show that their total thickness is only 2329 ft.
The total thickness of the Savanna Formation at this location is 1449.1 ft. Simple calculations reveal
that only 16% of the formation is actuallv sandstone.

The percentage of sandstone in the Savanna probably increases eastward, but it definitely
diminishes northward as the formation thins, and in places in the shelf area (in Mayes County
(Hemish, 1990a, core-hole 7, app.]) the percentage of sandstone is only 2.4%.

Interpretations regarding the depositional environments of the various units in the Savanna
Formation have not been presented in this paper. My overall impression is that the formation was
deposited primarily in a nearshore and shelf environment. The abundance of flow rolls and other soft-
sediment deformation features, which typify most of the Savanna sandstone units, suggests rapid,
periodic sedimentation on oversteepened depositional slopes, with sediment failure occurring after
deposition.

Establishment of this principal reference section creates a framework for future workers who
may wish to expand the study, or to take the opportunity to collect samples and do petrographic work.

Detailed studies would enhance the understanding of the sedimentology of the Savanna Formation.
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Figure 4. Silty shale containing abundant clay-ironstone discoidal concretions and layers. UFper part of the
McAlester Formation, Unit 1. Geologic pick is 1.1 ft long. Exposed in road cut near base of siope.
(NWISWIANWASWYs sec. 6, T. 5N, R. 17 E)
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Figure 5. A—Contact between McAlester Formation and Savanna Formation. Geologic pick (1.1 ft long) marks a minor
erosional channel in shale at the top of Unit 4. B—Irregular contact between the McAlester Formation and Savanna
Formation (marked by pick). Note the soft-sediment deformation in Psv 1a (Unit 5). Geologic pickis 1.1 {t long.
(NE¥SEWNEVWSEYa sec. 1, T.5N., R. 16 E)



Figure 6. Psv 1b sandstone (Unit 7) showing parallel bedding, interbedded sandy shale, and sharp, irregular basal
contact (marked by pick head). Geologic pickis 1.1 ftlong. (SEY4NEWNEYSEY:'sec. 1, T.5N., R 16 E.)
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Figure 7. Psv 1c sandstone (Unit 9) showing massive, blocky character of the unit. Pick head marks the sharp,
irregular basal contact. Geologic pickis 1.1 ft long. (SEYANE“ANE%4SEY sec. 1, T.5N.,, R. 16 E.)
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Figure 8. Psv 1d sandstone (Unit 11) and underlying silty, sandy shale with ironstone concretions (Unit 10) exposed in
ditch where *oaa curves sharply east. Pick marks a zone of flow rolls at the contact between Units 10 and 11.
Geologic pick is 1.1 ft long. ( EVNEWUNEWSEY: sec. 1, T. 3 N, R. 16 E.)



Figure 9. A—Psv le sandstone (Unit 13) exposed in road cut, north side of sharp bend in road. Sandstone is silty and
parallel bedded. Geologic pickis 1.1 ft long. B—Close-up view of Unit 13 showing parallel bedding and bioturbation
features (indicated by arrow, upper left of photograph). Geologic pickis 1.1 ftlong. (SEY4ANE“4NEYSEY sec. 1, T. 5
N, R 16E)
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Figure 10. 4—Impure sandy and silty limestone (Unit 15) exposed in road cut, north side of road. B—Close-up view
of Unit 15, showing the fossiliferous character of the limestone. Tape measure is 2 in. wide. (SE4ANEYNEYSEY sec.
1, T.5N,R. 16 E)



Figure 11. A—Psv 2a sandstone (Unit 17) enclosed in shale, showing sharp irregular up(fer and lower boundaries.
Note swalv-bedded character. B—Psv 2b sandstone (Unit 19) showing blocky, thick-bedded character and sharp,
irregular boundaries. Trenching tooi is 1.75 ft long. Exposed in road cut north of road just before road bends to the

north. (SEVANEYNEWSEVssec. 1, 1.5 N, R. 16 E)






