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west. Two smaller, detached thickened parts of the 
Plattsburg limestone are also present in the area and 
j^robably represent small banks. A second cause of 
thickness variations in the Plattsburg limestone is local 
structural warping during deposition, which permitted 
greater thicknesses to accumulate over downwarps and 
less thicknesses over upwarps. Thickness of the Vilas 
shale also has been affected by this cause. 

Thickness of the Vilas shale has been observed to be 
inversely related to thickness of the Plattsburg lime
stone at most locahties where the two formations are 
exposed. Where the Plattsburg limestone is thick, the 
Vilas shale tends to be thin, and mce versa. The Vilas 
shale has been interpreted to be an off-bank lateral time 
equivalent of the thickened Spring Hill member. 

Deposition of the bank is interpreted to have been 
strongly influenced by carbonate-secreting organisms, 
including crinoids, bryozoans, brachiopods, moUusks, 
and algae, which flourished over the bank. The organ
isms may have influenced deposition of silt and clay 
(Hickory Creek shale member) by exerting a sediment-
binding effect, and probably helped stabilize slopes at 
least as great as 7° on the sides of the bank. In addition, 
the carbonate-secreting organism contributed large 
quantities of calcareous material to form the upper part 
(Spring Hill limestone member) of the bank. 

Where thick, the Spring Hill limestone member of the 
Plattsburg may be divided into three tabular lithologic 
subdivisions which occur in regular vertical sequence. 
The lower subdivision has been termed the fragment-
pellet subdivision because of the abundance of irregular-
shaped fragments and pellets. Much of the fragmental 
and pelletal material appears to be of algal origin. The 
middle subdivision is termed the crystalline subdivision 
because of the abundance of sparry calcite which is 
closely associated with fragments of carbonate encrusted 
blades of various forms of calcareous algae. Some of the 
algal forms resemble the alga Anchicodium, although 
positive identifications have not been made because of 
the lack of preservation of essential details. The upper 
subdivision is termed the calcarenite subdivision be
cause of the abundance of calcarenite composed of 
grains with varying degrees of rounding and sorting. 

During deposition of the crystalline hmestone sub
division of the Spring Hill member, carbonate-secreting 
algae may have imparted suflicient rigidity to the bank 
to cause it to be wave-resistant and thus allowing it to 
be classed as a reef. However, during deposition of most 
of the other parts of the Plattsburg bank, the deposits 
probably did not possess sufficient coherence to be 
wave-resistant. 

Porosity in the Spring Hill member in outcrops is 
closely related to limestone Uthology. Highest porosity 
occurs in the crystalline limestone subdivision, where 
conspicuous pores and vugs occur in visibly crystalline 
calcite. Some of the crystalline calcite is interpreted to, 
have formed through precipitation in open spaces which 
were not filled with calcareous mud during deposition 
because of the sheltering effect of individual fragments 
of carbonate-encrusted calcareous algae. Other crystal
line calcite appears to have been produced through re-
crystallization of calcareous algae. It seems possible 
that favorable oil reservoir conditions in certain Penn-
sylvanian limestone in central and western Kansas may 
be provided by porous zones in thickened limestone 
lenses similar in origin to the thickened Plattsburg in 
the Neodesha-Fredonia area. 

GEORGE G. HUFFMAN, University of Oklahoma, Nor
man, Oklahoma 

Pre-Desmoinesian Isopachous and Paleogeologic 
Studies in Central Mid-Continent Region 

Major tectonic features of the central Mid-Continent 
area are outlined and their relationship to present thick
ness and distribution of pre-Desmoinesian strata is dis
cussed. 

Cambro-Ordovician "Arbuckle Group" thickens 
southward from zero along the Nemaha and Central 
Kansas uplifts to nearly 7,000 feet in southern Okla
homa. The Simpson, with maximum thickness of 3,000 
feet in southern Oklahoma, thins northward by con
vergence and overlap of younger units to extinction in 
northwestern Kansas. Viola-Fernvale thins northward 
from 1,500 feet in Anadarko basin to 200 feet in south
ern Kansas, thickens to 400 feet in Salina basin. 

The Sylvan-Maquoketa is limited to two areas, one in 
Oklahoma, the second in northeastern Kansas. Maxi
mum thickness in Oklahoma is 600 feet, in Kansas 
about 150 feet. Distribution of Hunton resembles that 
of Sylvan; maximum thickness exceeds 1,500 feet in 
Oklahoma and 650 feet in Forest City basin. Woodford-
Chattanooga lies with regional unconformity on units 
from Precambrian through Hunton. A 600-foot maxi
mum is postulated for the Anadarko basin; 50-100 feet 
covers eastern Oklahoma and Kansas. Mississippian 
limestones are widespread with 4,000 feet in Anadarko 
basin, 1,600 feet in Hugo ton embayment and zero in 
northern Kansas. 

Lower Pennsylvania Springer is limited to a narrow 
belt in Anadarko and McAlester basins with maximum 
of 4,000 feet near Ardmore. Overlying Morrow overlaps 
Springer reaching maximum of 1,500 feet in McAlester 
basin and more than 4,300 feet in Anadarko basin. Dis
tribution of Atoka resembles that of Morrow with 5,000 
feet maximum in the Anadarko basin and approximately 
8,000 feet in the McAlester basin. Widespread Des-
moinesian sediments rest with marked unconformity on 
Atokan and older rocks. 

Epeirogenic movements were mild throughout early 
Paleozoic with geosynclinal development in southern 
Oklahoma. Eustatic changes produced major uncon
formities and offlap-overlap relations. Strong warping 
occurred in post-Hunton, pre-Chattanooga time. Major 
orogenic movements are post-Mississippian, pre-Des
moinesian with maximum movement in late Morrowan. 
Final structural development took place in late Cre
taceous and early Tertiary. Throughout much of 
Paleozoic time, the axis of maximum deposition in 
southern Oklahoma paralleled the Wichita-Amarillo 
trend in the "Wichita embayment." 

JOHN IMBRIE, Columbia University, New York, N. Y. 
Beattie Limestone Facies and Their Bearing on Cyclic 
Sedimentation Theory 

Cyclic upper Paleozoic deposits in the northern Mid-
Continent region have long challenged the ingenuity of 
geologists seeking a rational interpretation of their 
origin. Most theories have been based principally on the 
vertical succession of lithologic features in stratigraphic 
sequences hundreds of feet thick. The present study of 
the Beattie limestone (Wolfcampian) is based on the 
conviction that additional clues to an understanding of 
depositional environments can be gained by studying in 
detail thin stratigraphic units as they change facies 
across a depositional basin. The three members of the 
Beattie (in ascending order, Cottonwood limestone, 
Florena shale, Morrill limestone) have been examined 
in outcrop from Nemaha County, Nebraska to Osage 
County, Oklahoma and followed in the subsurface 


