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SALLY LIGGETT BROWN

Stratigraphy and Depositional Environment

of the Elgin Sandstone (Pennsylvanian )

in South -central Kansas

a

ABSTRACT the Shawnee Group are incidental to more gen
The Elgin sandstone, a unit in the Kanwaka Shale eral studies of the rock sequence in Kansas or to

( Virgilian , Upper Pennsylvanian ), crops out in south
studies of specific geographic areas . Sandstones

central Kansas . Distribution of the Elgin , which ranges
from 0 to 180 feet in thickness, indicates that it was within th

e
" Lecompton ” shales (Kanwaka Shale

deposited in a shallow -marine to marginal -marine envi- o
f present usage ) have been called the " Elgin

ronment controlled b
y

th
e

distributary pattern o
f
a large sandstone ” because o
f

their extraordinary devel
delta complex . Major source of the material for the clastic opment near Elgin , Kansas (Haworth , 1898 , p .wedge was from the south in the Arbuckle -Ouachita

Mountain area . Distribution o
f

the Elgin sandstone seem 6
4
) . However , the name was used only locally

ingly was not influenced b
y

the algal limestone buildups in Kansas (Verville , et al . , 1958 ) . Many geolo

o
f

the underlying Plattsmouth Limestone Member o
f

the gists apply the term in Oklahoma , where the
Oread Limestone , although the basal shales o

f

the Kan Elgin is classified a
s

a formation ( Beckwith ,( ,

waka reflect the presence o
f

these buildups .

1930 ) . On the geologic map of Oklahoma , the
Elgin is shown a

s

a member o
f

the VamoosaINTRODUCTION
Formation (Miser , 1954 ) (Table 1 ) .

Shallow -marine , cyclical shelf deposits o
f

In the subsurface many sandstones of the
Virgilian ( Late Pennsylvanian ) age in Kansas Kanwaka Shale have been identified a

s the
grade southward into predominantly continental , Elgin , Elgin -Hoover , upper Hoover , and Pea
deltaic , clastic sediments o

f equivalent age in cock . Lukert ( 1949 , p . 140 ) states , “ . . . the
north -central Oklahoma . The area of maximum Elgin sandstone is correlated with the sandstones
change in south -central Kansas provides critical which occur in a shale on the Oread limestone .

evidence o
n

the relationship o
f

these interfinger- This shale is considered to b
e the Kanwaka

ing sediments ( Fig . 1 ) . O
f

particular interest in formation . This conclusion agrees with that of

this area are : ( 1 ) the presence o
f large sand- Murray14 ( 1946 ] who has traced the Elgin sand

stone bodies , ( 2 ) the pinching out o
f

limestones , on the surface from southern Osage

and ( 3 ) abnormally thick limestones . The pur- County northward into Kansas . ” Jordan ( 1957 )

pose o
f

this paper is to delineate and map one o
f defines the Elgin in the subsurface of Oklahoma

the large sandstone bodies , the Elgin sandstone , a
s the lower o
f

two sandstones in the Shawnee

to determine it
s depositional environment , and Group between the Deer Creek Limestone and

to establish the relationship o
f

the Elgin clastics Oread Limestone ; the two sandstones collectively

to abnormally thick limestone buildups in the are called “Hoover sandstone . "

underlying Plattsmouth Limestone Member o
f

Electric and radioactivity logs along with
the Oread Limestone . sample logs were used to determine limits o

f

Little detailed work has been done o
n

the different stratigraphic units . These data were
Elgin sandstone , which occurs in the Kanwaka checked with subsurface cross sections (both
Shale in Kansas . Most references to this part o

f

electric and sample log ) compiled b
y

other in

vestigators (Lukert , 1949 ; Kansas Geological

1 Based o
n
a Master o
f

Sciencethesissubmitted to the Department Society , 1956 ; Adkison , 1963 ) and sample logso
f Geology, The University o
f

Kansas, 1966.

ManuscriptreceivedMay 1
8 , 1967. o
f

the Kansas Sample Log Service . The Elgin

stone
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was examined at outcrops in Chautauqua and
Elk counties , and surface data were used to sup
plement and verify subsurface information .

All data collected were processed by com
puter to give structural tops, thicknesses , litho
logic ratios, and stratigraphic unit ratios (Brown,

1966 ) . Outcrop bands on a
ll figures and plates

are taken from the Geologic Map o
f

Kansas

( 1964 ) . Locations o
f

subsurface data points are
shown o

n

Plate 2 , A
.
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FIGURE 1
.
— Index map o
f

eastern Kansas showing loca
tion o

f study area . Elgin sandstone crops out along
castern edge o

f stippled area .

STRATIGRAPHY
The fossils include fusulinids , corals , bryozoans ,

The Elgin sandstone and adjacent units be- brachiopods , echinods , and crinoids . The thick
long to the Shawnee Group o

f

the Virgilian ness and lithologic character o
f

the Plattsmouth

Stage , Upper Pennsylvanian Series . The units in southern Kansas is uniform except for the
investigated are th

e

Oread Limestone and the local development o
f algal buildups , which com

overlying Kanwaka Shale with the included El- prise the upper 29 feet near Rogers Station (CE2
gin sandstone . ? se

c
. 2
6 , T 33 S , R 10 E ) west of Sedan , Chautau

qua County . Solitary caniniid corals and the

colonial tabulate Syringopora are characteristicOread Limestone
fossils in south -central Kansas below the algal

The Oread , basal formation o
f

the Shawnee development .

Group , includes four limestone members and The isopachous map o
f

th
e

Plattsmouth
three shale members in eastern Kansas , which Limestone Member ( P

l
. 2 , A ) shows local build

a
re in ascending order , the Toronto Limestone , ups o
f

limestone trending northeastward across

the Snyderville Shale , the Leavenworth Lime- Sumner , Cowley , and Elk counties . Examination
stone , the Heebner Shale , the Plattsmouth Lime- o

f

surface exposures and o
f

well samples reveals
stone , the Heumader Shale , and the Kereford that they are both composed o

f algal material .

Limestone . In south -central Kansas the Kereford Cross sections A - A ' and B - B ' ( Pl . 1 ) show the
and Heumader a

re n
o
t

recognized ( Table 1 ) . stratigraphic relationships o
f

th
e

algal develop
Only the Plattsmouth Limestone was studied in ment .

detail .

Kanwaka Shale
The Plattsmouth o

f

northern Kansas typical

ly consists o
f

1
0

to 2
0

feet o
f light -gray , wavy- The three members of the Kanwaka are , in

bedded , fossiliferous , chert -bearing limestone . ascending order , the Jackson Park Shale , the
Clay Creek Limestone , and the Stull Shale .

2 " Elgin sandstone" is used informally a
s
a unit in the Kanwaka These have not been identified on the surface

Shale (which is a
t

least a partialequivalent o
f

the Vamoosa
Although the term “ Elgin " is not south o

f
T 30 S , and it is impossible to recognize

shown o
n

the rock chart o
f

the StateGeologicalSurvey o
f

Kansas

( Jewett, 1959) , it was listed in the Survey's " The KansasRock them in the subsurface throughout most o
f

the
Column " ( R

.

C
.

Moore, ci a
l
. , 1951) and in the U.S. Geological area studied . In south -central Kansas a sandSurvey's Lexicon o
f Geologic Names o
f

the United States, 1936
1960 (G. C

.

Keroher, e
t
a
l
. , 1966) . Inasmuch a
s

this study is not stone sequence , the Elgin , is present within thedirectly concernedwith the nomenclature o
f

this unit , no discus
sion o
f

the problem is includedherein. Kanwaka .

Formation o
f

Oklahoma) .
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TABLE 1.–Stratigraphic classification of Shawnee rocks in southern Kansas and equivalent rocks in north -central
Oklahoma (modified from Jewett , 1959; Branson , 1957) .

SOUTH -CENTRAL KANSAS NORTH -CENTRAL OKLAHOMA

Turkey Run Limestone
Member

Topeka Limestone

Little Hominy
Limestone Member1

1

|
Calhoun Shale Pawhuska Formation

Deer Creek Limestone
Deer Creek Limestone

Member

Tecumseh Shale

V
IR
G
IL
IA
N

S
T
A
G
E

S
H
A
W
N
E
E
G
R
O
U
P

Lecompton Limestone
Lecompton Limestone

Member

Kanwaka Shale Elgin sandstone
Elgin Sandstone
Member

Plattsmouth Limestone
Member

Heebner Shale
Member

Vamoosa Formation

Oread Limestone
Leavenworth Limestone

Member

Oread Limestone
Member

1

Snyderville Shale
Member

1
| Toronto Limestone

Member

The shales o
f

the Kanwaka differ greatly The Elgin generally is a light -gray to yellow
laterally and vertically both in thickness and is

h
-gray , very fine- to fine -grained , friable , sub

physical characteristics . Because o
f poor field angular to subrounded , well sorted , thin- to

exposures , only a general description of th
e

Kan- thick -bedded , quartzose sandstone . The weath
waka , based o

n

cable -tool samples , is given here . ered rock is generally light brown to reddish
Most o

f

the shales are varicolored -gray , gray- brown . Mica , pyrite , and fragments o
f organic

green , brown , red -brown , and yellow -brown . material are locally abundant . Glauconite was
Where the Elgin sandstone is present , the shales found in the lower part o

f the unit in the Lowell
are generally brown and gray . Pyrite , mica , and and Holl No. 1 Olson well in sec . 13 , T 35 S , R

organic fragments are common accessory con
stituents . Marine fossils , mostly fusulinids ,

7 E , Cowley County . Brachiopods , pelecypods ,

brachiopods , and gastropods a
n
d

other mollusks , gastropods , and , le
ss commonly , crinoids and,

are rare . Distribution and thickness o
f

the Kan- bryozoans preserved a
s

casts and molds , were

waka Shale are shown in Plate 2 , B
.

The forma found i
n many surface exposures in Chautauqua

tion thins abruptly northwestward in Sumner and Elk counties . Crossbedding and ripple

County , with marked thinning o
f

the Elgin marks are common . The Elgin consists o
f

inter

sandstone . The Kanwaka also thins in the area bedded siltstones , shales , and sandstones that

o
f

the Plattsmouth Limestone buildups north- grade vertically and horizontally into the enclos

west o
f

Winfield in Cowley County . ing shale . The ratio of sandstone to shale de
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100 200miles SHORELINE
DENVER
BASIN Scale - BASIN

creases northwestward as the Elgin thins ( Pl . seaward from the land areas , and the interven
2 , C ) . ing submerged areaswere lagoonlike ... organic
The Elgin sandstone ranges from 0 to 180 limestones accumulated on a submerged coastal

feet in thickness and generally is about 100 feet plain or shelf unhindered by arrival of much clay
thick ( Pl . 2, C ) . It thins abruptly to the north- and sand . When drainage on land began to sup
west in Sumner and Cowley counties and thins ply more terrestrial material , a new series of
gradually in the northeastern part of the study land -derived deposits was built out over the old
area . The lowermost sandstone is the thickest drowned shelf , gradually restricting the area of
and most extensive sandstone lens of the Elgin . limestone accumulation and ultimately cover
The cross sections ( Pl . 1 ) show the stratigraphic ing it ."
relationships of the sandstones. Kanwaka deposition was initiated at a time

when the supply of clastics from the south in
STRUCTURE creased . The limestone buildups of the Platts
Major late Paleozoic structural features, the mouth probably continued to accumulate while

Sedgwick Basin , the Nemaha Anticline , and the the lower Kanwaka shales were being deposited .

Cherokee Basin , were inactive during deposition As the supply of clastics increased , however ,

of the Kanwaka Shale . Deposition of shale and marine-bank growth was restricted . The first
sandstone occurred in a shelf area north of the influx of fine clastics filled up the irregularities

Anadarko Basin ( Fig . 2 ). A major sediment of the submarine surface ( Fig . 3 ) so that when
source lay to the south in the Arbuckle and Elgin deposition was initiated , a relatively flat

Ouachita mountains , and another of minor im surface existed. Thus , the Oread topographic
portance was to the east in the area of the Ozark surface had little influence on subsequent depo

Uplift (Greig , 1959 ; Tanner , 1959 ) . sition of the Elgin .
Similarity of the Elgin sandstone to Recent

deltaic sandstones in Louisiana described by Fisk
( 1955 , 1961 ) suggests that it was deposited in a
shelf -deltaic environment like that of the Missis
sippi River delta . Fisk has shown that thin ,

lenticular sand and silt bodies underlie principal

river distributaries in the Mississippi River delta .
These sandstone bodies, called "bar fingers” by

Fisk , mark the long -continued seaward length
ening of the branches of the major drainage

system entering the depositional basin ( Fig . 4 ) .
Characteristics of bar-finger sands , according to

Fisk ( 1961 , p . 50 ) , are :

1. Distribution and form - elongate, lenticular shape;
upstream narrowing and thinning ; thickest ac
cumulation at center of finger with irregular lateral

FIGURE 2. —Distribution of Elgin sandstone in relation to decrease in thickness ; branching pattern with in
paleogeography (modified from Elias , 1964; Rascoe, terbranch width increasing seaward .
1962) . Widely spaced pattern shows present distribution 2. Facies relationships —transitional boundaries with
of Elgin ; closely spaced pattern shows postulated distri- surrounding fine-grained deposits; upper transition

bution of Elgin . zone thinner than basal zone ; sands free of faunas

and grading into fine -grained facies bearing faunas .

Present structure is that of the Prairie Plains 3. Sedimentary characteristics —central zone of sand

bodies made up of clean , well sorted, laminated
Homocline of post-Permian age , which dips west sands; thin layers of unidirectional cross -bcds

at approximately 25 feet per mile from theOzark limited to the central clean sand and upper tran

Uplift ( Prosser and Beede, 1904 ). Evidence of sition but festoon cross beds

post-Shawnee movement of the Nemaha Anti
throughout ; dip of unidirectional cross -beds is

cline is shown by reversal of dips in younger
away from axis of bar; entire section characterized
by laminae of plant fragments and by scattered

beds . laminae and thin layers of silt and clayey silt .

4. Structures developed penecontemporaneously with

DEPOSITIONAL HISTORY deposition — intruded mud -lump “ stocks" with
bordering zone of steep dips within the sands;

Deposition of the Plattsmouth Limestone minor faults and contorted beds in sands, due to

and lower shales of the Kanwaka was similar to slumping .

deposition of Lansing units as described by Har- Bar fingers develop in response to progressive
baugh ( 1959, p. 326 ): "... reefs or banks lay seaward building o
f distributary -mouth bars“

KANSASSEA

C
O
LO
R
A
D
O

R
A
N
G
E

OZARK
UPLIFT

ANADARKO
BASIN

AMARILLO
MTS.

OUACHITAMTS.WICHITA
MTS. ARBUCKLE

MTS.

zones , common
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FIGURE 3. —Isopachous map of shale in lowermost Kanwaka Shale , showing thinning of unit over limestone buildups
(shaded area) in Plattsmouth Limestone Member of Oread Limestone in Sumner and Cowley counties .

ame

( shallow -water features located a mile or more part of the sandstone body in a manner similar

offshore from distributary mouths ) , and the to that shown in Figure 4. The isopachous map
settling of the bar sand mass in the delta front of the Elgin sandstone (Pl. 2 , C ) displays this
muds . Thus , the fingers would have the deltaic shape.
general grain size and sorting characteristics as The isopachous map of th

e

Elgin also shows

d
o present bar deposits and also would exhibit the finger - like patterns resembling distributary

the branching pattern o
f

th
e

deltaic stream dis- drainage , but this pattern is masked o
n

the Kan
tributary complexes (Fisk , 1955 , 1961 ; Fisk , waka thickness map because o

f

variation in

e
t a
l
. , 1954 ) . thickness o
f

the shales . The sandstone bodies are
Sands swept from the distributary -mouth elongate and widen and thicken in th

e

distal

bars are formed into bars , spits , and beaches b
y

parts o
f

the branches . The sandstones pinch out
waves and currents . Most o

f

the suspended load abruptly to the west and thin gradually to the

is carried beyond the mouth o
f

the distributaries north . Sands were probably swept from the west

to settle along the delta front o
r

farther offshore and spread to the north b
y longshore currents .

in the prodelta zone . The bar fingers o
f

sand The Kanwaka Shale and the included Elgin
and silt would continue to accumulate and ex- sandstone were deposited b

y

northward- and
tend across the delta front o

f clays and silts , thus westward -fowing streams o
n

the northern shelf
building the delta seaward ( Fisk , 1961 ) . extension o

f

the Anadarko Basin ( Fig . 2 ) . A

Most of the characteristics of the distributary- major source area was the Arbuckle and Oua
mouth bars and bar fingers associated with del- chita mountains to the south , and a secondary

taic sedimentation a
s listed b
y

Fisk are exhibited source was the Ozark Uplift to the east . The

b
y

the Elgin sandstones . These sands are very postulated shoreline in relation to Elgin deposi

fine to fine grained , well sorted , clean , largely tion is shown in Figure 2. Any land north and
unfossiliferous , and gradational within the en- northeast of south -central Kansas was probably
closing more fine -grained deposits . Siltstones , too low o

r

too distant to furnish much terrigen

where present , a
re usually found in th
e

lower ous sediment . As the influx o
f

clastics decreased
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features characteristic o
f

marine sand bars and

o
f

the branching pattern associated with deltaic
sedimentation . The Elgin deposits accumulated

in a shallow -marine to marginal -marine environ
ment as governed b

y

the distributary pattern o
f

a delta . Thus , sandstone bodies of the Elgin are
identified a

s bar -finger sands .

Deposition o
f

the Kanwaka Shale and the
Elgin sandstone in south -central Kansas resulted
from seaward building of a delta onto the northa

ern shelf extension o
f

the Anadarko Basin .

Rivers flowed into the sedimentary basin carry
ing material from the Arbuckle and Ouachita
mountains to the south and from the Ozark
Uplift to the east . Land to the north was either
too low o

r

too distant to supply sediment .

The Plattsmouth Limestone was deposited o
n

DELTAPLAIN a shelf , with development o
f algal carbonate

banks probably paralleling th
e

shore . The low
ermost shales o

f

the Kanwaka accumulated si

multaneously with development o
f

the algal
banks , but b

y

the time o
f deposition of the Elgin

sandstone , fine clastics had settled into the lime
stone banks , terminating the growth o

f

the or
ganisms that formed them . Therefore , the ir

FIGURE 4 .-
-

Distinguishing geometric and sedimentary regular submarine topography a
t the top o
f the

characteristics o
f

bar fingers (modified from Fisk , H
.

N
.
, Plattsmouth did not have a major role in deposi

1961 , Geometry o
f

Sandstone Bodies , fi
g
. 9 , p . 49. Re- tion o
f

the Elgin .

produced b
y

permission o
f

American Association o
f

Petroleum Geologists , Tulsa , Oklahoma ) . Studies o
f

the " Layton sandstone " ( Schulte ,

1959 ) and the " Stalnaker sandstone " (Winchell ,

and the seas transgressed southward , the area
1957 ) show the same general characteristics and

was again farther from shore and sandstone distribution o
f

sand as those shown for the Elgin .

deposition gave way to shale deposition for the This suggests that other sandstone units o
f the

remainder o
f Kanwaka sedimentation . Upper Pennsylvanian Series in Kansas were

SUMMARY formed a
s

a result o
f

similar sedimentary con

The Elgin sandstone exhibits sedimentary trols .

SILTYSANDSSILTYCLAYS
SPARSETO
ABUNDANTFAUNAE

" CLEAN"

SAND

* ZONE
MUDLUMP

TRANSITIONZONE

SANDS- -DELTAFRONT

* CLAYEYSILTS ANDSILTS SPARSE
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