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PHE LAVERNE FORMATION

Rocks classified as the Laverne formation of lower Pliccene age crop
out in Harper, Beaver, and Cimarron counties, Oklahoms, and Meade and Seward
counties, Kansas, This formation was formerly included as a part of the
Ogellela formation, but V. ¥, Wailte, insan unpublished mamiseript quoted by

¢, ¥, Gould and John T, Lonsdale, deseribed the occurrence of these beds in

-1—/0. ¥, Could and John T. Lonsdale, "Geology of Beaver Bounty, Uklahoms,®

Okla. Geol. Sury, Bull. 38(1926), pp. 1-Ti.

Herper County, Oklahoms, and nemed them the Laverne formstion. In 1936,
2/
Hesse surmarized the literature desling with these beds., bui, on the basis

2,/ R, W. Chaney and M, K. Blias, "Late Tertiary Floras from the High Flains;
with & chapter by Curtis J. Hesse on The Lower Fliocene Vertebrate Fossils
from the Ogsllala Formation (Laverne Zone! of Beaver County, Oklahoma,®

Carnegie Inst. Yagh. Pub. 476 (1936). vp. 47-51.

of the founs, referred to them as the Laverne zone of the Ogallala formation.
Smith first recognized the presence of rocks which unconformalbly underlie

typical Ogellala beds along Cimarron valley in Sewsrd County., Kansas. . In 94,

3/ H, . U, Smith, "Geologic Studies in Southwestern Kansas," Kan. Geol. Surv.

Bull. 34 (1940), pp. 37-39.




4
Frye and Hibbard described these rocks in Meade and Seward counties, Kansas,

4
Y John C, Frye and Claude VW, Hibbard, "Pliocene and Pleistocene Stratigraphy

and Paleontology of the Meade Basin, Southwestera Kansas," Kan. Geol. Surv.

Bull. 38, pt. 13,(19¥1), pp. 398-403.

and correlated them with the Laverne formation of Cklahoma. The Laverne form5~
tion wae regarded by them as z distinct formation rather than as a zone of the
Ogallala formation for the following reason=: "(1) the nonconformity that
gseparates the Laverne from the Ogallala is the grestest brealk in sedimenta-
tion recorded in the Pliocene and Pleistocene section. The beds of the Laverne
dip ab angles as great as 15 degrees and are overlain by horizontal beds of
the Ogellals; (2) the 1ithology of the Laverne is distinet from that of the
overlying Ogallels--in fact, on casual inspection these beds more closely
resemble the underlying Cretacecus rocks than they do the Ogallala; and (3)
4% is = unit that is easily recognizable and mappable in the field."®
ﬁeposits constitding the Laverns formation were deposited in channel s,
on flood plains, and in discontinuous or partly connected lakes. The sedi-
ments were, for the most part, derived from the west and probably represent
material derived from the Rocky Mounbtain region. The even and fine texture
of the sandstones and shales and the high perceantage of calcium-carbonate
rocks in the formation suggest that the rocks of Cretaceous age, rather than
the granite sreas farther west, probably supplied the bulk of these materials,
The 1itholgey of the chalky limestones and the contained diatoms end

ostracodes indicate that the lakes im which these deposits accumlated

5/ Fl?e and aibm; %- _c_;too PDe hol"""O}c




contained brackish water. This seems to imply & semiarid to =arid climate

for this region during early Pliocene %time. It is possible, however, that

the brackish water condition in these lakes was caused by upward migration
of brines from the Permian salt beds underlying the ares. This hypothesis
ie given some credence by the fact that throughout most of this ares the
Laverne strata are folded,and dips of as wuch as 15 degrees have been
measured. If this folding was in part due to solutional phenomena or if
the lskes in whieh these sediments were trapped were formed by daepoaaatgé

solubion of a type similar %o that which occurred during the Pleistocene,

6
‘j-John €. Frye and Stuart I, Schoff, "Deep Seated Solution in the Meade
Basin and Vieinity, Kanses and Oklahonma," Nat, Hes. Coun., Am. Geophysical

Union, Trans. (19%2), »p. 35-39.

it is quite possible that some brine might have migrated upward and conbemi-
nated fresh-water lakes., The $hick section of sandstone seems to imply that a
relatively large volume of water mowkd across this area, which could haddly
be possible if the climate were arld enongh %o couse brackish-vater conditions
in lskes,

The stratigraphy of the Laverne formation has not as yet been adequately
studied. Available dets indicate that, in gemeral, the lower part of the
formation 1s composed dominantly of sandstone and shale, and the upper part
consists larzely of shale, silt, chalky limestone, a2nd 1limestone. Most of
the beds seem to be discontimious and canrot be traced over the entire area,
although certein types of 1ithology are chanactefistie and persistent,

Eard, fine-grained limestone is the most resistant rock type and is pro@i-
nently exposed along canyon sides; chalky 1imestone ig well exposed in a few
places and has been guarried locally for buildine stone; shale is best ex~

posed where it occurs under ledges of dipoing limestone (fig, }3 sendstone




i3 best known from test holes, olthough the caarse—textqred. locslly derived
channel deposites are well exposed =l some localitfes in Beaver County, Oke
i1shoma, The Laverne formation as studied by me in Kansas and Beaver County,
Oklahoma, consists of 25 to 40 per cent sandstone, 30 to 50 per cent shele and
eilt, and 20 to 30 per ceni limestone and ehslky limestone. The totel thick-

ness of the formation probebly exceeds 150 feet.






