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The general trend of the thickened limestone bodies
through the field-trip area is north 20° east-south 20° west.
This corresponds closely to the strike of the outcrop which
may have been influenced by the erosion-resistant limestones.
Most of the less resistant lagoonal and nearshore sediments
have been eroded along the back of the structures in Wilson
and northern Montgomery counties, but occasional outl]’ - B
thick shale (locally called "mounds") mark the trend ..
backreef peripheral syncline.
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Immediately north of Elk City Reservoir, in northwest
Montgomery County, the reefs swing sharply to the west across
the trend of the Stanton outcrop, and the lagc naal and near-
shore sediments are preserved in the region south of this area
to the Oklahoma line. The cross-section (Figure 2) shows the
north-south facies relationships of the Stanton in this region.

Carbonate mounds are present in each of the limestone
rnembers of the Stanton in the vicinity of Elk City, but each
thins abruptly to the southward into dense, sponge-bearing
limestones of the lagoonal facies. TIPurther southward, the
limestone members change to fossiliferous calcarenites and
oolites of the nearshore environment. Near the Oklahoma line,
these strata change to lime-cemented orthoquartzites and are
eventually lost in the sandstone-shale facies of the Barns-
dall and Wann Formations of Oklahoma. Local unconformities
which are marked by conglomerates and erosion of previously
deposited sediments, are noted at the bases of nearshore e-
quivalents of each of the limestone members near the state line.

The interbedded shale members are thin or absent in the
carbonate mound area but each thickens abruptly in the lagoonal
area. Local lenses of sandstone (which may be longshore bar
deposits), and southward thickening tongues of sandstone of
probable deltaic origin are present in the shale members near
the Oklahoma-Kansas state linec. Much of the previously de-
posited Stanton section was eroded prior to deposition of
deltaic sediments of the Rock Lake sequence in the areca im-
mediately north of Tyro and Cancy. 'These features are cited
as evidence of a low land mass near thie state line during
Stanton times.

Interpretation of Physical Stratigraphy

The results of detailed stratigraphic studies of the
Stanton Formation in Wilson and ilontgomery counties were
the subject of an unpublished thesis by this writer (Wilson,
1957a) in which the thickened limestone bodies were inter-
preted as barrier reef and reef-associated deposits formed
under organic (probably algal) influence. Identification of
these structures as barrier recfs was based on the physical
characteristics of the thickened limestones, the linear dis-
position of the limestone lenses, and the presence of lagoonal
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that sediment immediately below the outer sheath of live
algae was firmly indurated within a few days after deposi-
tion.

Well-developed stromatolites occur at the bases of the
Captain Creek Limestone and South Bend Limestone Members at
a number of locations in Wilson ~ ty. D Y
of stromatolite has becen noted, ranging froum simpie saucer-
like caps to large and complex toadstool or cauliflower-shaped
heads several meters in diameter. These structures are be-
lieved by me to be important keys to understanding the origins
of the Stanton reefs.

It is readily apparent at nost localities that the
stromatolites formed initially as limy caps on slightly
higher areas of the shale (mud) bottor. In many instances
these limy caps were smothered by subsequent inundations of
rud and are now preserved within the shale at that stage of
developrment. Where the encrusting bluc-green algae were not
smothered by mud, the subsequent developrnent of the struc-
tures indicates that they grew in fairly shallow water,
probably in the intertidal zone which was subject to tidal
scour. The limy caps protected the high areas of the mud
bottom from current scour whicli was thus concentrated in the
channels or deeper areas of the bottom between the algal caps
(Figure 4). In some instances, tidal currents eroded to depths
of five or six feet and stromatolite-sheathed pinnacles of
shale with almost vertical sides were preserved. In other
places, the currents undercut the limy caps to form toadstool
or club shaped structures. HMany of the latter structures are
enclosed in current-beddecd oolite and fossiliferous calcarenite,
further evidence that stromatolites of high relief developed in
a high energy environnent, probably in the intertidal zone.

Field evidence suggests that subsequent development of
the reef structures was influenced by a relative rise in sea
level (either due to sinking of the bottom or eustatic rise
in water level). As the stromatolites became entirely sub-
nerged but still remained above wave base, they were en-
crusted by firmly attached layers of red alga (Archeolitho-
phyllum lamellosum) which seendnagly preferred and probably
required a firn, limy substrate. Becausc these stromato-
lite- and red algae-encrusted higlier areas of the sea floor
received a greater increment of sunligit (reqguired for algal
growtl) and were swept clean of detrital debris by wave
action, they became accelerated centers of growth for all
types of attached marine organisms, especially calcareous
algae. Algal growth was discouraged in the former surge
channels and depressed areas of the sea floor by debris which
was swept into them from the higher areas. Accelerated or-
ganic growth and deposition over stromatolite-protected high
areas of the bottom resulted in the local lenslike thickening
of sediments or "hummicky bedding" which is typical of such
deposits.







After encrusting organisms built the wave-fronting por-
tion of the reef upward to the surface of the sea, upriyht
and less-firmly attached forms of leafy red and grceen algae
(Archeolithophyllum nissouriense, Anchicodium, etc.) thrived
in the sheltered water at the back of the reef. The flat
upper surface of the reef (behind the wave- frontlnq rampart),
was exposed during low tide and plOb< v R
lying stromatolitic deposition. These laminated deposits grew
upward from limy fragments of leafy algae and other debris.
Limy rmud which was trapped and bound into the filamentous
layers of the algal mat are now represcnted by micrite which
is attached to upper surfacejfof phylloid algal crusts. These
flay-lying deposits were sometiries disturbed by heavy surf to
produce the voids which are now partially filled by sparry
calcite. Much of the micrite which is considered by others
to have been soft liny mud, is thought by me to be of stromat-
olitic origin and to have becn rather firmlyv indurated at the
time of burial.

It scems probable that most of the deposits which we
now observe in the thickened limestone mounds are reef plat-
form and backreef sedinents.

Until Wray (1964) identificd the predorinant calcareous
alga in the Stanton mounds as Archeolithophyllum, the frame-
building potential of the known organisms was subject to
question. Because of this, Harbaugh (1959, 1960, 1962, 1964,
1965) believed that the structures were not firnly indurated
reefs but were initally soft banks of skeletal debris and
linny mud deposited (sorehov) by currents on high areas of
the sea floor and stabilized there by a loose mat of algal
fronds. He postulated that the gross initial porosity of
these deposits (perhaps 40% to 60%) which is now represcnted
by large masses of brownish sparry calcite and partially
filled vugs, was due to the sheltering effect of the algal
fronds which caught limy mud on their upper surfaces and
prevented it from filling the open space benecath.

Vlilson (1962) pointed out that deposition of loose,
liny debris and lime mud on high areas of tlic open seca floor
which were exposed to currents or waves was not adequately

explained. If the sediments were analogous to existing
bank deposits, all but the coarsest debris would be suept
into adjacent depressions in the sca botton: Any fine ma-

terial remaining on the banks would loglcally be expected to
be found under the sheltering detritus rather than on it.

e also questioned how crusts of crystalline calcite 0.15

to 0.7 mn. thick, whose other dimensions rangeg up to several
hundred times this figure could maintain a gross open porosity
of 40% to 60% under even the slightest load of overlying
sediment. These objections are less critical if much of the
nicrite is considered to be of stromatolitic origin. This
would also explain the presence of @ micrites on the upper
surfaces of ##F algal crusts.
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The presence of Archeolithophy 1 both its

encrusting lamellar form and free c¢ b} 5
the reef theory. Archeolithophyllu y
red alga having characteristics of 2 C

a major Paleozoic reef alga, and the coral
are probably more important than corals in
Mesozoic and more recent reefs, ir ° 7
day. Archeolithophyllum lamellosum with i Y
superimposed, multilayered, encrusting, growth forn

was capable of building a wave-resistant structure.
lithophyllum missouriense which is believed by Wray

been firmly attached in early stages of growth and

attached or entirely free in later stages of develc

also considered capable of trapping and binding the

ment into a rigid, coherent mass. It should be rec

that the framework does not necessarily or even che

tically comprise the bulk of the reef but merely se

hold it together. I!Modern reefs have been described as ex-
tremely porous sponges of finely crystalline fossiliferous
limestone containing numerous voids that may be empty or
partially filled with organic or inorganic debris and chem-
ically precipitated calcite.

N~

Cconomic Significance of the Stanton Structures

Abrupt thickening of the limestone portions of the geo-
logic section and southward change of facies is not restricted
to the Stanton Formation alone. At various other places in
southeastern Kansas most of the other Upper Pennsylvanian
limestone formations display similar southward sequences o
facies change (Figs. 5 & 6). Although detailed studies of
depositional environments of the other limestone formation
have not been made, it seems probable that the general mod
for the Stanton Formation can be applied to these formatio
as well. If this reasoning is correct, it suggests that c¢
ditions favorable to the formation of shoreline-trending
carbonate reefs and associated structures existed during
most of the Late Pennsylvanian, and that similar structure
probably formed around the margins of all positive land ar
in existance of that time (Fig. 7).

12



i e e ¢
e i s i et
.

! NEBRASKA
KANSAS

. a  SALINA
e CENTRAL™..___
] KANSAS """ BASIN
L UPLIFTEY

LEGEND SPUN

)

=73 PROBABLE HIGHLAND AREAS e =

2 SUPPLYING TERRIGENOUS DETRITUS N~ 17 ARBUCKLE!
i

1 PROBABLE LOWLAND AREAS AUPLFT 4
SUPPLYING TERRIGENOUS DETRITUS Pt

MAJOR STRUCTURES POSSIBLY ACTIVE Pl H
DURING VIRGILIAN DEPOSITION
2 IR

LINE OF QUTCROP AT THE BASE OF THE SHAWNEE GROUP o] 50 100 150

GENERAL QUTCROP TREND OF TERRIGENCUS CLASTICS
EQUIVALENT TO THE SKAWNEE GROUP

Ficvre 3-—Major paleotectonic features in Kansas and surrounding  states during Virgilian time  [modificd  from
Tectonic Map of the United States, Am. Assoc. Peurol. Geol,, 1944, and state geologic maps of Oklahoma (1954),
Kansas (1904). Missouri (1939), Nebraska (1950), and lowa (1937)}. Letters indicate borcholes to which sub-
surface correlations of Orcad Limestone have been made.

Troell, Uepositional facies
Toronto Limestone Menber,
Subsurface marker unit ir
Kansas: Kansas Geol. Suz:
Bull. 197, 1969

Figure 7

13






Wray, J.L., 1964, Archeolithophyllum, an abundant calcareous
alga in limestones of the Lansing Group (Pennsylvanian),
southeastern Kansas: Kansas Geol. Survey Bull. 170,
pt. 1.

NOTES

15



