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Regional Carbonate Deposition of the Pitkin Limestone
Washington and Crawford Counties, Arkansas

ROBERT E. TEHAN
Geology Department, University of Arkansas,
Fayetteville, Arkansas 72701

ABSTRACT

The Pitkin Limestone overlies black shale of the Fayetteville Formation and is the
youngest Mississippian unit in the Paleozoic succession of northwest Arkansas. Five major
facies have been delineated within the formation by a petrographic examination of samples
collected from 17 measured sections: (1) ocolith facies, (2) bioclast facies, (3) nodular
limestone-shale facles, (4) mudstone facies, and (5) lime mud mound facies. The distri-
bution of these facies in the Pitkin Formation suggests that Fayetteville terrigenous sedi-
mentation was succeeded by the deposition of widespread colith shoals and skeletal blanket
sand bodies across the northern Arkansas structural platform. Sparse accumulations of
lime mud formed in quiet protected areas within the coalescing carbonate complex.
Increasing water depth and decreasing turbulence as Pitkin sedimentation proceeded
allowed the establishment of bryozoan and blue-green algal communities. The entrapment
and stabilization of carbonate mud by these organisms promoted mound development and
growth. Scattered oolith shoals formed adjacent to the growing mounds in more turbulent
water. Mound development was terminated in shallower water by extensive oolith and
by the appearance of extensive skeletal sand accumulations in more turbulent water as

(Chesterian):

regression was initiated.
INTRODUCTION

The Pitkin Limestone, lhu youngest Mississippian (Chesterian) unit

Lime mudstone units range from thin to thick-bedded and
commonly are in the lower 10 feet of the formation, A few shale
stringers are associated with these beds. They appear dense and show

d in morth crops out along the northern conchoidal fracture on fresh surfaces. They contain very few fossils.
esurpum of tlte Bomn ins from B ille, Ark to The lime mud mounds are massive md have a gnarled or lumpy
igraphically the Pttlnn conlarmlbly appearance. They are lly 1 The 1 core is
overlies the Flwtteﬂlle Formation and is by d of bound i g spar-fi f'llcd voids lnd posﬂhlv

the Cane Hill Member of the Hale Formation {Mormwunl In
Washington County the unit crops out along a narrow northeast-
southwest-trending belt from Fayetteville to Evansville, Arkansas
(Fig. 1). Seventeen stratigraphic sections of Pitkin Limestone were
measured throughout the study area to delineate lithofacies within
the formation and to determine their regional geometry. Lithofacies
determinations involved both field observations and thin-section
examination. Five major [acies were delineated mlhin the Infmnliun
(1) oolith facies, (2) bioclast facies, (3) nod limestone-shale

stromatactis {Heckel 1972). M is very localized in
the area and generally is confined to the mp one-half or one-third of
the formati The d core grades laterally into nodular
limestone-shale beds, or into bioclastic and oolitic beds.

facies, (4) mudstone facies, and (5) lime mud mound facies (Fig. 2).

LITHOFACIES

Oolitic units are usually thick to massive-bedded packstone and
grainstone ranging in thickness from four inches to 11 feet. The beds
commonly show a blocky weathering pattern. These oolitic strata are
present without restriction in the measured sections, but are most
common in the lower one-third of the formation and in the inter-
mound areas. Oolith sand initially accumulated in shoal areas across
the platform and eventually coalesced to produce blanket sand
bodies. These beds grade into both bioclastic and mudstone units.

DEPOSITIONAL HISTORY
Ch i hed across northwest Arkansas
fmm the southcul (F Fig. 3) A decrease in Fayetteville terrigenous
was i by Pitkin carbonate deposition.

Examination of the Fayetteville-Pitkin contact indicates that
sedimentation was continuous across the boundary, Oolith shoals
\vil.l‘l nmculad spillover Iobnl mlgnmd across the platform as Pitkin

ing oolitic and skeletal blanket
sand bodies were deposited adj t to the shoals in this initial
phase of Pitkin sedi Subsid of the platform and
possibly eustatic oscillations of sea level provided the mechanism for
abrupt facies changes. _Throughout mast of the deposition of Pitkin
Li bably equaled subsidence. Differential
subsidence as a result of r:ompoclm-n of Fayetteville Shale formed
deeper or more protected arcas across the platform in which a

Bioclastic units for the most part are thick to bedded
although thinner beds also are present., They are composed of
wackestone, packstone, and grainstone. The beds commonly have

horizontal which impart a gnarled ap to the units;
they closely resemble the lumpy, gm.rlod mound nmw Most of the
cmtlluanu of these beds are cor and

brachiopods. Cﬂnmwwbemmdmlnmlpcmc!e
Near the lime mud mounds bryozoans are dominant. Bioclastic beds
grade laterally into all of the other lithofacies.

Nodular limestone-shale units range from six inches to eight feet in
thickness. They range from lenticular beds to limesione nodules
embedded in a shale matrix, Thnbdlm:umpowdﬂl'molilh
intraclast mudstone and biocl and mud The
shale ranges from abundant partings to thin beds or stringers, This
facies may be the flank (acies of the lime mud mounds and may form
a transition zone between the ds and the i d areas.
Some ol the maiterial actually may have been derived from the lime
mud mounds as a result of wave erosion. These strata grade laterally
into mounds and also into bioclastic intermound strata,

iddle phase of Pitkin deposition occurred. These areas allowed the
deposition of mudstone and nodular lmlalcmedh.l!e It was in these
arcas that mound growth 1 and f
bryozoans as well as Girvanella cmbiuhod themselves on the small
mud Cri probably attached to the flanks of the
ds, thus holding the mud together. Early inorganic cementation
also may have caused diagenetic lithification of the mound (Heckel
1974). Mound growth flourished during the final phase of Pitkin
sedimentation in which more turbulent conditions prevailed, Mound
growth increased because of better circulation patterns and
modernc current and wave activity wh.ich stimulated faunal growth
and carb mud prod i by green algae, The mounds
were sell-pery lclluru b the ities of orga-
nisms trapped their own skeletal debris and the mud that they pro-
duced, Bioclastic and oolitic sands also formed in broad intermound
areas and eventually conlesced to form extensive blanket sand bodies
during the final phase of Pitkin sedimentation. At the end of Pitkin
deposition, regression eventually was initiated, causing subaerial
exposure and erosion of Pitkin and possibly post-Pitkin strata.
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Figure 1. Lithofacies cross-section of the Pitkin Formation (from
Tehan 1976). Vertical scale: | inch = 50 feet.
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