
KANSAS GEOLOGICAL SURVEY 
OPEN-FILE REPORT 70-2 

ORIGIN OF THE CHERTS IN LIMESTONES OF THE 
CHASE GROUP (LOWER PERMIAN), KANSAS 

by 

Pei-lin Tien 

Disclaimer 
The Kansas Geological Survey does not guarantee this document to be free 
from errors or inaccuracies and disclaims any responsibility or liability for 
interpretations based on data used in the production of this document or 
decisions based thereon. This report is intended to make results of research 
available at the earliest possible date, but is not intended to constitute final 
or formal publications. 

Kansas Geological Survey 
1930 Constant A venue 
University of Kansas 

Lawrence, KS 66047-3726 



Professor Frank C. Foley 

ORIGIN OF THE CHER'l'S IN LIMESTONES OF THE 

CHASE GROUP (LOWER PERMIAN) , KANSAS 

by 

Pei-lin Tien 



INTRODUCTION 

The origin of chert is one of the major subjects of 

controversy in sedimentology and geochemistry. Theories 

that explain the formation of chert have been proposed and 

discussed by numerous writers (Tarr, 1917, 1926; Dean, 1918; 

Van Tuyl, 1918; Richardson, 1919; Brydone, 1920; Sargent, 

1929; Taliaferro, 1934; Keller, 1941; White, 1947; Xia, 1965; 

Peterson and von der Berch, 1965; Eugster, 1967, 1969). The 

conclusions reached by individual authors are incompatible 

and the derivation, concentration and introduction of the 

silica are not well understood. The limestones of the Chase 

Group (Lower Permian) in Kansas are a prominent topographic 

feature in the Flint Hills and associated with abundant 

cherts (Moore and others; 1951; O'Connor and others, 1968). 

It may be worthwhile to study these cherts in the light of 

verifying the theories that can be applied for interpreting 

their origin. 

ORIGIN OF CHERT 

A great many papers have been written regarding this 

subject. It is impossible to review them here. Tarr (1917,· 

1926), on the basis of a study on the chert in the Burlington 

limestone, concluded that the chert beds and nodules are 

primary chemical precipitates. Van Tuyl (1918) listed 

eight evidences favoring the conclusion that formation of 

chert is due to replacement. Keller (1941) based on 



petrographic evidences from a study of Rex Chert concluded 

that the greater part of the Rex Chert was formed as a 

primary deposit supplemented by a considerable but quantita­

tively indeterminate amount of diagenetic replacement. More 

recently Eugster (1967) postulated a process for the formation 

of bedded cherts, based on precipitation of magadiite 

[Nasi
7
o13 (0H) 3 •3H 2o}, and subsequent leaching of sodium by 

percolating ground water. The above examples are by no 

means conclusive. Extensive bibliographies can be found 

in literature. It is obvious, however, that the problem of 

the origin of chert is not yet solved. The source of silica 

and the time of deposition are even less understood. 

SOURCE OF SILICA 

The source of the silica from which chert beds and 

nodules were deposited is an important consideration in 

explaining the origin of the chert. Tarr (1917, 1926) 

postulated the accumulation of silica gel from sea water 

or the ocean floor. The silica was derived from the land 

throug~ ordinary processes of chemical weathering. Bramlette 

(1946) concluded that most of the porcelaneous and cherty 

rocks of the Monterey formation were formed through an 

alteration that consisted largely of a rearrangement of the 

silica of originally diatomaceous degosits. Other sources 

include silica-rich waters of volcanic, magmatic (Sargent, 

1929); or hydrothermal (Lovering, 1962) origin. More recent 
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theories of the source of silica in sediments include silica 

liberated by diagenesis of clay minerals (Towe, 1962), by 

chemical dissolution of detrital quartz and perhaps other 

silicate minerals (Peterson and von der Borch, 1965), by 

pressure solution of silicates (Thompson, 1959) and by car­

bonate replacement of detrital silicates (Walker, 1960). 

CHERT IN THE CHASE GROUP 

The Chase Group is made up of about 335 feet of escarp­

ment-making limestone alternating with shales (O'Connor and 

others, 1968). Ten limestone members are recognized in 

this group. Six of them are chert-bearing (Fig. 1). Only 

the cherts in the lowermost two limestone members (Wreford 

Limestone Formation) have been discussed in the literature. 

Twenhofel (1919) was probably the first to study the cherts 

in Wreford ·Limestone. The following conclusions were made 

by Twenhofel (1919) mainly from the study o~ the outcrops 

in the vicinity of the state line of Kansas and Oklahoma: 

(1) It is possible that these cherts developed through 
direct precipitation of silica in solution in the sea water, 
but it is not believed that the facts support such origin. 
That some silica may have been added to the nodules from silica 
in solution in the sea water is considered quite possible. 

(2) The chert is believed iri major part to have resulted 
from replacement of unconsolidated limestone, the silica being 
derived from silica in solution which was mingled with the 
sediments, from silica in solution in the sea water, and from 
solution of organic or other silica, or silicates deposited 
in some form with the sediments. 

(3) The suggestion is made that the banded nodules 
occurring in one of the zones may have had an algal origin, 
but_no microscopic structures similar to t~ose occurring in 
algae have been found. 

3 



Herin11ton Ls. Mbr. 

Paddock Shale Member Nolans Limestone 
Krider limestone Mbr. 

Odell Shale 
Cresswell ls. Mbr. 

Grant Shale Melnber Winfield limestone 
Stovall limestone Mbr. -.::c 

Ga11e Shale Member 

Towanda limestone Mbr. 
Doyle Shale 

a. 
Holmesville Sh. Mbr. = e 

(.!:I 

fort Riley Ls. Mbr. cu 
Cl) 
C'O 

..s:::. 
Oketo Shale Member Barneston Limestone 

(..) 

Florence Ls. Mbr. 

Blue Sprln11s Sli. Mbr. 

Kinney limestone Mbr. Matfield Shale 

Wymore Shale Member 

Schroyer Ls. Mbr. 
Havensville Shale Mbr. Wreford Limestone 

Threemile Ls. Mbr. 

Vertical Scale: 1 inch= 75 feet. 

Figure 1. Rock Column of Chase Group (Gearyan Stage, 
Lower Permian Series) in Kansas. 
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On the basis of field observations, Hattin (1957) 

listed eight features to favor that "at least" the noncalcareous 

chert of the Wreford Limestone is of primary origin. He stated 

that the widespread geographic distribution of the cherts, 

both in surface and subsurface sections, and the constancy 

of lithologic association are not satisfactorily explained 

by theories of secondary chert formation. 

The above interpretations on the origin of the cherts 

in the Wreford do not agree with each other; Twenhofel (1919) 

favored a penecontemporaneous origin for the chert; Hattin 

(1957) favored primary origin. 

PLAN OF RESEARCH 

Field Work. Preliminary work for this investigation 

will be field observations and sample collection. The latter 

includes no·t only the collection of chert samples but also 

the limestone samples as well. Field observation will 

emphasize the study of the areal distribution of the cherts, 

the forms of the chert and the field relationship of the 

chert to the limestones. 

Laboratory Work. Laboratory work will include petro­

graphic and chemical studies on cherts and associated lime­

stones. 

(1) Petrographic Studies: To study textural and 

mineralogical variations of cherts and limestones, and deter­

mine the relationship between chert and adjacent limestones. 

Instruments used will be X-ray diffraction equipment, 
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petrographic microscope, cathodoluminescence microscope, and 

electron microscope. 

(2) Chemical Studies: To study the distribution and 

conceptration of trace elements in the chert and limestone. 

Instruments used for performance will be atomic absorption 

spectrophotometer,.emission photometer, flame photometer, 

and X-ray microprobe. 

EXPECTED RESULTS 

It is hoped that the information gathered from this 

investigation by various techniques may aid to determine: 

(1) Whether there is any genetic relationship between 

the distribution of the chert and the lithology of the lime­

stone. 

(2) The source of the silica that forms.the cherts. 

( 3) Whether the formation of ·the cherts in the lime­

stones of the Chase Group are monogenetic or polygenetic. 

REFERENCES 

Bramlette, M. N., 1946, The Monterey Formation of California 

and the origin of its siliceous rocks: u. s. Geol. Survey 

Prof. Paper 212. 

Brydone, R. M., 1920, The origin of flint: Geol. Mag., v. 57, 

p. 401-405. 

Dean, s., 1918, The formation of the Missouri cherts: Arner. 

J. Sci., 4th Ser., v. 45, p. 411-415. 

6 



Eugster, H.P., 1967, Hydrous sodium silicates from Lake 

Magadi, Kenya: Precursors of bedded chert: Science, 

v. 157, p. 1177-1180. 

Eugster, H.P., 1969, Inorganic bedded cherts from the 

Magadi area, Kenya: Contr. Mineral. and Petrol., 

v. 22, p. 1-31. 

Hattin, D. E., 1957, Depositional environment of the 

Wreford Megacyclothem {Lower Permian) of Kansas: Kansas 

Geol. Survey Bull. 124. 

Keller, W. D., 1941, Petrography and origin of the Rex chert: 

Geol. Soc. Amer. Bull., v. 52, p. 1279-1297. 

Lovering, T. c., 1962, The origin of jasperoid in limestone: 

Econ. Geol., v. 57, p. 861-889. 

Moore, R. c., and others, 1951, The Kansas rock column: Kansas 

Geol. Survey Bull. 89. · 

O'Connor, H. G., and others, 1968, The stratigraphic succession 

in Kansas: D. E. Zeller, ed.: Kansas Geel. Survey Bull. 

189, p. 43-53. 

Peterson, M. N. A., and von der Berch, c. c., 1965, Chert: 

modern inorganic deposition in carbonate precipitating 

locality: Science, v. 149, p. 1501-1503. 

Richardson, w. A., 1919, The origin of Cretaceous flint: Geel. 

Mag., v. 56, p. 535-547. 

Sargent, H. C., 1929, Further studie~ in chert: Geel. Mag., 

v. 66, p. 399-412. 

Taliaferro, N. L., 1934, Contraction phenomena in cherts: 

Geel. Soc. Amer. Bull., v. 45, p. 189-232. 

7 



Tarr, W. A., 1917, Origin of the chert in the Burlington 

limestone: Amer. J. Sci., 4th Ser., v •. 44, p. 409-452. 

Tarr, w. A., 1926, The origin of chert and flint: Univ. 

Missouri Studies, v. 1, no. 2. 

Thompson, A., 1959, Pressure solution and porosity: In 

silica cement in sedimentary rocks: Soc. Econ. Paleon­

tologists and Mineralogists Spec. Pub. 7, p. 92-110. 

Towe, K. M., 1962, Clay mineral diagenesis as a possible 

source of silica cement in sedimentary rocks: J. Sed. 

Pet., v. 32, p. 26-28. 

Twenhofel, W. H., 1919, The chert of the Wreford and Foraker 

Limestone along the state line of Kansas and Oklahoma: 

Arner. J. Sci., 4th Ser., v. 47, p. 407-429. 

Van Tuyl, F. M., 1918, The origin of chert: Arner. J. Sci., 

v. 45, 4th Ser., p. 449-456. 

Walker, T." R., 1960, Carbonate replacement of detrital 

crystalline silicate minerals as a source of authigenic 

silica in sedimentary rocks: Geel. Soc. Arner. Bull., 

v. 71, p. 145-152. 

Wh.i te, D. E. , 19 4 7, Diagenetic origin of chert lenses in 

limestone at Poyatal, State of Queretaro, Mexico: 

Arner. J. Sci., v. 245, p. 49-55. 

Xia, Bang-dong, 1965, The origin of chert concretions in 

the Palaeozoic carbonate strata.of the Nanking Hills: 

Acta Geol. Sinica, v. 45, p. 254-265 (in Chinese with 

English abs.). 

8 


