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ABSTRACT 

The analysis of field and laboratory data obtained from the 

Merriam limestone member of the Plattsburg formation in eastern Kansas 

formed the basis for the detennination of the environment of deposition 

and nature of the cyclothem uni ts. The analysis showed the member to 

be divisable into three distinct and persistent units. The lower lime-
.. ,, 

stone unit is congla:neratic at the base, aphanitic above the base, and 

oolitic in the upper part. Zones of Canposita. and .Q§~-Myeiin, occur 1, 
in the lower part in the northern portion of the area. ~-e- uni·t i-s 

extre:meJq--v:ar.i&ble ·in· thiclmess. The upper limestone unit is constant 

in thickness, aphanitic, and contains worm-borings, fusulinids, and 

algae at various localities. In southern Kansas the unit is yellow 

and slabby 'With abundant sponges and there it represents the entire 

member. A thin shale bed occurs in most places between the limestones. 
; 

. I ' . 
The numerous li thofacies a.pd biofaeies-.. .ren~ct- diff:erent environments 

reeul-t of'" variations· -of substrata,· positions of curren:be, deptbe· or 
~--,fmd•·aJl!CND.te-,.,o.:f~,,ol~o-~. After the greatest advance of 

the sea, which resulted in the deposition of the upper limestone, the 

sea became more shallow. . Tee southern shoreline of the Merriam sea 

wae-·in Oklahoma and the northeastern shoreline probably was in Iowa. 

Although the member represents a fairly complete cyclothem in east-

central Kansas, less cyclothemic units are present to the south and 

northeast where the relation of cyclothemic units to rock units is 

transgressive. 
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INTRODUCTION 

Purpose of investigation 

The purpose of this report is a study of the Merriam limestone 

member of the Plattsburg fonnation with regard to the local and 

regional stratigraphy and the environment of deposition. Such a study 

involves the megascopic and microscopic investieRtion of,the lithology 

and biota, and the , .· · cm of the results ~,.,.~,c~gat,ion 

·~ the processes and conditions of sedimentation and ecologyo 

Previoys work 

The Lansing formaticn of Hinds (1912, p. 7), as originally 

defined, included the beds between the middle of the present Wyandotte 

limestone and the top of the Stanton limestone, with the Plattsburg 

limestone considered as one of its members. Af'ter later work delimited 

persistent members within the Plattsburg and Stanton limestones, the 

Lansing formation was changed to the Lansing group and revised by Moore 

(1932) to include only those beds between the base of the Plattsburg 

limestme and the top of the Stanton limestone. Thus the Merriam lime-

stone member became the base of the Lansing group. (Fig. 1). 

The Plattsburg formation was first studied in detail by Newell 

(1931, pp. 47-48) who recognized lesser units within the formation. In 

this study Newell referred to the Merriam. as the lower Plattsburg lime-

stone, and it was not until the :following year that the name Merriam 

was formally proposed (Newell, iJ! Moore, 1932, p. 93) from outcrops 



near the town of Merriam in Johnson County, Kansas. However, this 

description did not include a designation of a type section. 

The next works which included a study of the Merriam were by 

Newell (1935, pp. 70-72) and Jewett and Newell (1935, p. 181) on the 

geology of Miami, Johnsai, and Wyandotte counties, Kansas. The former 

work was a revision of Newell's thesis (1931). The Merriam li.mestcne 

thus far had been described as consisting of two distinct units. The 

lower unit is blocky, even-bedded, gray, and fossiliferous with 

abundant Canposita,, Myali:M,, and Osagia. The unit is locally oolitic 

and cross-bedded and has an average thickness of about 18 inches. The 

upper unit is a one-foot layer that is massive, dense, grey, and 

slightly fossiliferous with canmon "worm borings". 

3 

The following year Moore (1936, pp. 128-129) also described the 

member as above; in addition he referred to the type locality as 

11village of Merriam, in quarry at NW cor. sec. 7, T. 12 S., R. 25 E., 

in northern Jolmsai County, Kansas." This locality, which was subse-

quently referred to by Zinser (1950, p. 15) as the type locality, was 

not published by Newell in his previous works, nor is it lls ted by 

Wilmarth (19.38, p. 1325) as th.3 type locality. Investigation by the 

author shows this locality to be stratigraphically below the Merriam. 

Because the author considers an arbitrary standard section necessary 

for the description and comparison of the Merriam limestone throughout 

the area, he proy:nses that the section referred to in this paper as 

Locality 5 (~:g:;''"~) be considered the·type section. This section is 

located within the city limits of Merriam on u. S. Highways 50 and 169, 

just south of the highway interchange. 
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The next dexcription of the Merriam is by Moore, Frye, and Jewett 

(1955, p. 187). Only a few additions were made to the previous descrip-

tions of the member. Nautiloid cephalopods were described as being 

locally canmon where the Merriam is very oolitic, and the member ws 

described as being thicker locally because of the accumulation of algal 

and granular limestone in its uppermost part. 

The next general description of the unit: is,,,b.y Moore (1949, pp. 

115-116 )., WftQ.,..~,ed three di visions ,-within the member: "1) a lower, 

blocky, drab to light-gray, highly fossiliferous layer, which weathers 

gray or white; 2) a middle unit consisting of fine-grained, dense, verti-

cally-jointed bluish limestone; and 3) an upper wiit consisting of algal 

and granular limestone." The lower and middle units are essentially the 

lower and upper units of Newell. The upper unit of Moore is described 

as ranging from a featheredge to eight feet in thickness, less persist-

ent than the lower two parts, and containing rather abwidant nautiloid 

cephalopods. 

The most recent description of the member is by Moore, Frye, Jewett, 

Lee, and 01Conner (1951, p. 81) and is the same as that by Moore, Frye, 

and Jewett (1955). The differences between these descriptions arrl the 

result of the present study is discussed below. 

"Meadow" limestone 

The Merriam limestone is equivalent to the "Meadow" limestone 

named by Condra and Bengtson in 1915 with a type locality near Meadow 

Station, north of Louisville, Nebraska. Contra (1949, P• 34) later 
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l i 
FoiG.,"'-~• Type section of the Merriam limestone (Locality 5) o Note the 
three distinct units of the member and the extremely flat upper contact. 
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states that although the member was properly defined 'With relation to 

its position and sequence in the section, its age correlation flU·· proved 

to be in error, and although the name ha& been used locally for more than 
l • 

thirty years, it -!'8,,"now dropped, because of the original error in age 

correlation, and the name Merriam» accepted by the Nebraska Survey. 

The history of the term 11Meadow11 limestone is given in detail by 

Wilmarth (1938, p. 1330). 

Location .Q! 

Th.e Merriam limestone crops out in the states of Iowa, Missouri 

and Kansas; it is also exposed locally in southeastern Nebraska on the 
I 

/ 

Nemaha Uplift. In:Kari:ea&. the-,outcrop.beclt· a,xtet1df$.ri'1:<a,,Leavenworth 

County , i:n the No»th, to., Moil.tg~y, ,£o:un~J6,,th&d~-,,Ji1i:g...,..a}. The 

Merriam was studied in the area from Wyandotte County to t,fi.3:&on County 

Characteristically, the Merriam limestone is ledge-forming through-
I 

out the outcrop area in eastern Kansas (Fig:.,. 4). However, in places 

where the overlying Hickory Creek shale is thin, the upper limestone 

member of the Plattsburg formation, the Spring Hill limestone, is the 

main ledge-former .. In general, the Spring Hill limestone is the main 

ledge-former in the southern pa.rt of the -a.Pe&+-&4'Fwli.-ed-, and this relation 

effects the abtmdance of outcrops of the Merriam which is much thinner 

in the south. The scarp-forming nature of the Plattsburg in the central 
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and southern parts of the area is shown in figure 5. 

With the exception of the bluffs along the Missouri and Kr-,nsas 
' rivers most of the outcrop area in Leavenworth and Wyandotte ;mmties 

is covered with loess. The Merriam is also poorly exposed in eastern 

Johnson County, but there are several good exposures in the northern 

pa.rt of the county along the northward-draining creeks. Many outcrops 

of the Merriam occur in northwestern Miami County, eastern Franklin 

County, and northern and central Anderson County. Outcrops, except 

eroded rubble, a.re rare ·£!,om. southern Anderson County_ t&""oe!!tral Wilson 

County, but even there the abundance of outcrops is not comparable with 

that of northeastern Kansas. 

The ~ost accessible outcrops in the area are tm many road cuts, 

but the Merriam is also exposed in several quarries and along stream 

banks. In many quarries, however, the Merriam is exposed high in the 

quarry wall. 

Acknowledgements 

The writer wishes to thank Dr. M. L. Thampson of the Department of 

Geology, University of Kansas, for supervision and·aid in the prepa-

ration of this report. Thanks are also due the State Geological Survey 

of Kansas for field expenses and access to the stratigraphic sections, 

Mrs. Shirley McElroy who typed the manuscript, and Mrs. Barbara Daly 

for preparation of the plates. 



9 

fi COillllon topographic expression of the Merriam as ledge-former. 
Note the remainder of the Plattsburg is represented by rubble. 

FIG. 5. Camnan topographic expression of the Plattsburg formation in 
the central and southern parts of the area. .,,. 

/' 
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TECHNIQU!S 

Field Techniques 

Outcrops were located for the most part by following section line 

roads with reference to the outcrop belt shown on the Geologic Map of 

d-1 \ ~ I 
Kansas, This meth showed a surpris:!,ng ac~uracy af' ;the geologic~map. 

Moat exposures were f . in road cuts and a few were found along I l 
stream banks and in quarries. 2,tratigraphic sections from the State 

Geological Survey of Kansas aided in this procedure. 

At each exposure the member was measured and f'ield notes were 

written describing the member and the adjacent beds. Also, samples 
y 

were taken at most of the outcrops. These samples represent the can-

plete exposure at some localities and were randanly selected at othe 

loEJali"ti:ea. The use of complete and rand an samples instead of entirely 

complete samples was the result, not of complete or partial exposure of 

the section, but of the interest in determining the relative merit of 

the two methods of sampling for the purpose ot stratigraphic correla-

tion. The samples were taken in the form of large hand specimens and 

the fragments for insoluble residue study were later chipped off the 

specimens in the laboratory. Samples of the shale bed were also taken 

where possible. 

Appendix A contains the detailed field descriptiom of the member. 
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Laborator1: Techniques 

The procedure followed in the laboratory may be divided into that 

part dealing with the study of the limestones and that part dealing with 

the study of the shale bed. One of the techniques used in the study or 
)·'. 

the limestones was the analysis of insoluble residues 
..i. 

For the most 

part, the procedure which was used is that of Perkins (1952, pp. 12-33) 

and the reader is referred to that paper for a detailed discussion of 

the procedure. In general, the ste~ involv~d are as odtlined bel~. 
( 

The ~hed sample or 20 grams is .flissolved in thirty percent hydri>-, 
chloric acid, a:f'ter which it is filtered, washed, and1 dried. A:f'ter 

I 

weighing the residue to determtne the wei~ht and per.hentage of soluble 
. I 

and insoluble parts, the residue is boiled in hydrochloric acig to re-

move any limcni te. The residue is again fil tared,' washed, dri ed, and 

weighed. The difference between this weight and the first weight is / 
· I I 

the weight of the limonite which wae, present. The residue is placed ih 
a O.OlN sodi um oxylate solution and agitated on an electrid shaker for 

1 

several hours to deflocculate the fine particles. The co~se fraction 
• or the residue is separated off by washing the sodium oxylate solution 

I 

and residue through a 230 mesh screen ( one-sixteenth nrl.p.imeter). The 

coarse £raction is then weighed and stored for study. ' The rest {'f the 
• 

residue is placed in a beaker for sufficient time to pennit the,1 fine 
i 

fraction to settle out and is then poured into a gre,dua.te f'ive' inches 

in height and let settle tor five minutes (Lamar, 1926) . The liquid 
i 

which is siphoned otr ~ontains the fine fraction, and the medium 

.fraction is left in the graduate. Af'ter these two fractions have been 
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' , f dried, the residue preparation is complete. Alth6ugh the method used 
' 

to separate the medium and fine fractions is that of Lamar, a similar 
f 

method is described by Krumbein and Pettijohn (1938); but as Perkins 
, 

(1952, pp. 27-30) points out, 'the Lamar method is quicker and there is 

not much difference in the results • 
. rr ,. 
lJ.,,,. Another techniqu~ used in the study of the limestones was acid 

etching. The p:i:o: primarily that of Lamar (1950) an I .. 

(1955) The sample is sawed in a plane normal to the bedding am then 
/ . / ! 

smoothed on a lap witl) grinding powder. Af'terwards, the sample is .sub-
/ 

merged in a pan containing eight percent hydrochloric acid and left far 

three to eight minutes, depending upon the density of the limestone. 

The sample is placed in the acid pan with the smooth side of the sample 

up and as nearly level as possible to prev~nt furroF,-ng br ~treams o~ 
t, -, k, 1 

carbon dioxide bubbles. Acetic acid was used for acid etching but ., 
did not prove so effective as hydrochloric acid for differentiating the 

soluble and insoluble materials. Also, as in insoluble residue studies 

(St. Clair, 1935}, the greater length of time necessary in acetic acid 

studies did not produce significantly better results. 

/v Dry peels, as described by Sternberg and Belding (1942), were also 

made by dipping the etched specimen of limestone in acetone and then 

pressing it on a sheet of acetate. However, in this study dry peels 

did not show color contrasts and did not permit easy identification of 

the carbonate and noncarbonate material. A complete study would in-

volve both dey peels and acid etching inasmuch as the etched rocks do 

not show the structure of organisms and are difficult to photograph. 
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Thin-sections of the limestone were made fran several sections, and 

their possible use far correlation is described later. 

Two methods were used in the study of the shale bed. The first 

method consisted of preparing the shale far study of the microfauna. A 
. 

unit weight of shale -i-S" boiled unttl the clay is driven off and the 

fossils and coarse material ere left as a residue. More indurated 
l - ',~ • 

shale samples are first soaked in kerosene and then boiled. A few chips 
'· of fresh shale fran each section are' placed in a watch glass (Krumbein, 

1947). After covering the shale chips with water, a few drops of acid 

are added. Then after washing and decanting to remove the clay, the 
·~ \ residue .is- examined for mineralogical canposi tion. The degree or 

' effervescence is also noted and the relation of this to the results of 

the boiling study will be noted later. 

STRATIGRAPHY 

Bonner Springs shale 

One of the main reasons for the ledge-forming character of the 

Merriam, besides the denseness and relative purity of the limestone, 

is the thick sequence of shale which underlies it. This shale is named 

the Bonner Springs shale in the northern part af the area, (Fig. 1) but 

because of the disappearance of the underlying Wyandotte limestone to 

the south, the shale is termed the Lane-Bonner Springs shale in southern 

Kansas. The Bonner Springs shale is a somewhat variable unit in both 

lithology and thickness. The most striking variation occurs in the 
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Section at De Soto, Kansas, (Locality 10) showing local lime-
stone developed in the Bonner Springs shale. 
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vicinity of the town of De Soto in northwestern Johnson County, Kansas 

(F-ig.-~'6). In this area the typical thick section of shale is replaced 

by a sequence of up to five feet of granular cross-bedded limestone 

with only one foot or less of shale at the top. This variation involves 

not only lithology, but also thickness as only a short distance away 

fran this area the Bonner Springs attains a thickness of 20 to 25 feet. 

This area (Localities 3, 10, and 12) is the only part of the region 

studied in which this develoµnent of the cross-bedded limestone is 

observed. 

To the north of this area the Bonner Springs is composed of four 

units: 1) an upper unit about seven feet thick composed of limy shale 

and thin limestone beds; 2) an upper sandy unit of olive-green silty 

shale and thin to thick beds of fine-grained sandstone; 3) a unit of 

blue clay-shale; and 4) a lower sandy unit of olive-green silty shale 

and thin sandstone beds. The total formation is about 30 feet thick. 

A more typical section of the Bonner Springs is developed south of the 

limestone area in Johnson County. The sequence in this area from bottom 

to top is arenaceous shale, maroon shale, marlite, arenaceous and ar-

gillaceous shale,· and local calcareous shale. The most distinctive 

units in this sequence are the maroon shale and the marlite which can 

be traced as far south as sec. 32, T. 18 s., R. 22 E. in Miami County 

and sec. 9, T. 18 s., R. 21 E. in Franklin County. North of this line 

of southern limit the maroon shale and overlying marlite are only 

locally absent. Each of the two units is camnonly less than one foot in 

thickness. The maroon shale is composed mainly of clay and the marlite 



16 

is an argillaceous, yellow, nodular limestone. The remainder or the 

section is predominantly olive-green with the upper one root or less a 

yellow or yellow-brown limy shale. Small limestone nodules are not un-

canmon in this upper part of the Bonner Springs. The contact bet-ween 

the Bonner Springs and the Merriam is sharp in this part or the area. 

In southeastern Franklin County and to the south a two-fold change 

occurs in the Bonner Springs, a change in color and lithology. The 

upper five to 20 feet of the formation remains an olive-green to :i:ale 

olive somewhat arenaceous shale, but below this unit in most of the 

area is a dark gray to blue more argillaceous shale. In several 

localities the olive-green shale contains thin beds of sandstone. The 

sequence just described is found at Locality 36 (Pl. 1) and in eastern 

Anderson County in the area including localities 44, 48, and 53. At 

Iola and farther south the blue shale canprises almost all the upper 

part of the Lane-Bonner Springs shale. 

At those localities west of a line through Locality 34, 45, and 49 

and at Localities 54 and 55 in southeastern Anderson County a thin-

bedded to massive, thick to thin, cross-bedded sandstone occurs at the 

base of the olive-green shale. This sandstone contains ripple marks at 

some localities. The thickness of the sandstone ranges from three feet 

to about 30 feet, although in the latter section several very thin beds 

of shale are interbedded with the sandstone. The top of the sandstone 

occurs from five to 20 feet below the top of the formation. 

Although the contact between the Bonner Springs and the Merriam is 

usually sharp in this part of the region, it appears gradational at some 



localities where the lower two-tenths foot of the Merriam is somewhat 

earthy and conglomera.tic with shale pebbles. 

Plattsburg formation 

l::!_~rriam lim._estone ~eµioer 

17 

AAiffl!1Vt'i,9Il& Throughout the region studied certain units within 

the Merriam limestone are recognized and, for the most pa.rt, traced with-

out difficulty. For the purpose of description these units a.re termed 

the lower limestone unit, the shale bed, and the upper limestone unit. 

This tripartite division is recognized throughout the area; ha..,ever in 

those parts of the area where the shale bed is missing, it is difficult 

to separate the two limestone units. 

Lower limestone J::IDi.!:. The lower limestone unit is the most vari-

able unit in lithology and thickness. The thickness ranges from a 

featheredge to over eight feet, with an average thickness of a.bout two 

feet. In the few localities where this unit is absent, the upper lime-

stone unit rests on the Bonner Springs shale. The nnit is absent at 

one locality in western Johnson County and at another in northern Vdami 

County (Pl. 2). In general, the lower limestone unit is thin to the 

east and west and thicker in the middle part of the area., especially in 

the north where the lower part of the unit is massive and the upper part 

is oolitic and cross-bedded, with indistinct low angle cross-beds. 

These are the only localities in which any part of the Merriam is cross-

bedded. 
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The lower unit is canposed of two beds in most of the area, hc,..rever 

at places there is only one bed and in southeastern Franklin County the 

unit is represented by three beds. At several localities the lower 0.2 

foot of the unit is greatly weathered and contains small pebbles of 

shale sicllar to that of the upper part of the Bonner Springs shale. 

The remainder of the unit is characteristically massive and in places 

oolitic. However for the most part, the limestone is light gray and 

fine to medium grained although in the lower part the grain size is re-

duced to an aphanitic texture. The appearance of shale pebbles in the 

basal few inches of the wlit is more camnon toward the south, but 

throughout the area the base is connnonly earthy, sha.ly, and greatly 

weathered. At certain localities this basal part of the unit resembles 

the punky limestone bed which overlies the Merriam in the northern part 

of the area. Also, this part of the unit is yellow-brown for an inch 

or so beneath the outcrop surface at some localities, as Locality 16, 

and at others it grad es in to the Bonner Springs shale. Al though the 

lower few inches of the unit is conglaneratic in many parts of the area, 

especially toward the south, this part of the unit is very earthy in 

appearance but still dense at some localities. The texture is somewhat 

granular with unequal sized grains, giving the rock the appearance of a 

fine-grained conglomerate; however no shale pebbles are present. 

At a few places a thin shale bed of one- or two-tenths of a foot 

in thickness is present within the unit, and commonly this shale con-

tains plate-like limestone nodules of the surrounding rock. Shale part-

ings and slabby -weathering along irregular planes are common in certain 
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parts of the area. 

Three especially interesting features occur in the limestone of 

this unit. The first is numerous small cavities which are filled with 

orange limonite; however, as would be expected, this feature is found 

only in the zone of oxidation. Another feature present is worm-borings 

which are filled with ferruginous clay; however, inasmuch as this 

feature is mare characteristic of the upper limestone unit, a discussion 

of the feature will be postponed until that unit is described. The most 

characteristic features of the lower unit are the dolomite veinlets, one 

type of which is composed of dark crystalline dolanite whereas the other 

type is composed of light gray dense dolanite • .Although both types of 

veinlets are present together in the same rock, they more canmonly occur 

separately. At a few localities the veinlets weath9r out in relief. 

The veinlets are about one millimeter in width and htwe a maximum length 
i 

of about three inches along an iITegular plane (i1i-g. 7). These dolanite 

veinlets resemble the laminated masses of calcareous algae which are 

present locally. In some specimens the limestone is observably oolitic 

only near the veinlets. Even though this unit shows praninent vertical 

jointing in some localities, this type of jointing is more canmon in the 

upper limestone unit. 

A minor fauna of fauna ramose and fenestrate bcyozoans, productids 

and other brachiopods, gastropods, and crinoid columns.ls is present 

throughout the area with the crinoid colmnnals being the most abundant 

representative of this fauna. Besides the above fauna there are certain 

rare remains which are present in a few localities. Horn corals do not 
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occur in the northern part of the area; however southward from south-

eastern Franklin County rare specimens are present at a few localities 0 

Another rare element or the fauna is sponges, which are present at a 

few localities in the western half of Johnson County, in .Allen County, 
V I J i • t J 

and sparsely in between. The third rare element of the fal.m,~is even 

more restricted areally.> be 

Franklin Countyo 

-~lJWl\i;(~Gi• occur~ only in east-central 

Four forms represent the major part of the biota; these are Osagia, 

J1Ja:lipa ,tiOrtha;yaline:I, Composita, and f'usulinids o The first three 

forms are present in two somewhat definiti zones in that part of the 

area north of northeastern Anderson County. In this northern part of 

the area the brachiopod Composita very canmonly occurs in a zone 

about Oo4 foot thickneee either just above the basal cooglaneratic 

part or, if the coogla:neratic layer is absent, at the very base of the 

member. Composita is not restricted to this zone as it is present 

throughout the unit; however in no other pa.rt of the unit are the speci-

mens so abundant as in the lower few inches,. {,;m .. l~ l1/J!S £11 

At a few localities an ideal relationship is present in that over-
. J t , , ( 

lying the Composi ta zone is a zone of Osagia and Mff½ina: however 
)<. 

throughout most of this northern part of the area Composite. also/ ranges 
. t I • 

up into the overlying zone. I n general, Osagia (~ and My-al!na 
U-/ ['l I/ 
(~) occur together only in the lower half of the unit as Mygli-na 

;j t-
is camnonly absent in the upper pa.rt. Definitely Myalina is more re-

stricted than Osagia inasmuch as the latter is present throughout th7 

unit vertically and throughout the area. South of northeastern Anderson 

County M:r,¥,na and Canposita are very rare and finally disappear . 



/ 
/ 

FIG. 9. / ' 
Photomi. crograph Qf Osagig. and ooli ths from upper part or 

/ ,,/ lower limes tone unit. 

}qG-., a.o. Myaliqa ( Orthan.y:alina) YWl! zone in lower part or lower 
limestone unit. 
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Fusulinids are absent north of central Johnson County, Locality 16, 

and are very rare south of this locality to east-central Franklin County. 

At the latter locality fusulinids are rare in the upper part of the unit, 

but to the south fusulinids are more common and are present lower in the 

unit 1.mtil in southern Anderson County f'usulinids are common throughout 

the unit. Two types of fusulinids are present and both are probably 

species of Trj.~i~ite~. One type is large and elongate whereas the other 

is more robust. 

In parts of Allen County this lower unit contains common irregular 

yellow clay laminae whereas in other places the lower part of the unit 

is marlyo Throughout the area the unit weathers dusky yellow to light 

olive gray and where the overlying shale bed is absent, the unit weathers 

even with the upper limestone unit. Although the Merriam is present in 

Wilson County, it is of a different sedilnentary facies and t~ writer 

considers it unlikely that the lower limestone unit is represented in 

the southern sequence. 

Sh§J,e bed. Overlying the lower limestone unit is a very thin but 

persistent wit, the shale bedo The unit is as much as 0.5 foot in 

thickness but averages 0.2 foot,, a"-i-&--1:thow:n in Figo lJ.,- the ,shale bed 

is absent in eastern Johnson County, along a belt from western Johnson 

County to northern Anderson County, and to the southwest. Throughout 

the area the shale is papery and laminated; however in the northern 

part of the area it is somewhat more iITegular in thickness along the 

outcrop. Also in this part of the area it is };Ele olive to yellow-

orange and appears to grade downward tlr ough an earthy limestone at the 

base and into the underlying lower limestone unit.. The shale is limy 
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throughout most of the area and in general is more limy and yellow 

where it is thinnest; however to the south the shale is more clayey and 

is in other ways some'W'hat different from the northern appearance. 

In almost every section in the southern part of the area ~-th -of . 

. -l«la the shale is light greenish-gray, olive gray, and moderate olive-

brown, but these colors are not interla.minated. Also characteristic of 

this southern part of the area are common, small symmetrical, open folds 

with vertical axes. At some localities limestone nodules are present in 

the shale. 

In general, the shale bed contains very few mega.fossils, in fact ihe 

only fossils observable in the shale are brachiopods and crinoid 

columnals. Crinoid columns.ls were fomid at only two localities, but 

brachiopods are somewhat more abmidant. Along the Kansas River the 

shale contains extremely abundant, well preserved s-piri-fero:1.d brachio-

.-pOcls rand although b:rachiopods are found in the shale along the eastern 

edge of the outcrop belt, they are nowhere so abundant as in the Kansas 

River area. The laboratory study of the shale showed other fossils to 

be present in the shale. 

It is possible that the shale bed is present in those areas where 

the lower limestone unit is absent; however if the shale is present, it 

can not be distinguished from the underlying Bonner Springs shale. The 

southern limit of the shale is unknown but it is possible that the shale 

is contained in the shale sequence of southern Kansas and northern 

Oklahoma. 

Uwer ;i;tmestone ~. The uppermost wiit of the Merriam limestone 

is the upper limestone unit. This wiit is the most distinctive of the 
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triad and with few exceptions can be readily identified throughout the 

area. Also, it is the most constant unit in terms of thickness as the 

thickness ranges from 0.4 foot to 1.5 feet with an average of about one 

foot, · As is shown in Fig. 12,·· this ~A;,,i:s somewhat thinner to the 
,f 

northwest and thicker to the southeast, except in northern Johnson County. 

In most parts of the area the upper limestone unit is composed of 

only one bed of fine-grained to aphanitic limestone which is massive and 

is crossed by praninent vertical joints. The unit commonly weathers 

dusky yellow although in places it is a very light gray. On a fresh 

fracture the limestone is light to dark gray with camnonly a bluish 

tinge. Where erosion has progressed to a more complete stage, this unit 

is represented by rubble composed of angular blocksr thil.s appearance ia 

more camnon in the southern part of the area. In less eroded localities 

the unit is characterized by pitted weathering. The contacts of the 

unit are fairly even, especially the upper contact which is almost flat 

in most places. Although the dolanite veinlets characteristic of the 

lower limestone unit are present in this unit, their abundance is far 

less. At only two localities was this unit observed to be oolitic. 

The writer considers this unit to be the only representative of the 

Merriam limestone in southern Kansas and in that part of the area this 

unit is classified by others as equal to the entire member. The reason 

for the hypothesis that the entire member is not present in the south 

will be discussed later under the topic of environment of deposition. 

The unit in southern Kansas is characteristically a yellow irregular 

slabby limestone and contains an abundant fauna of sponges and crinoid 

columnals. One of the better exposures of the unit is shown in Fig. 13. 
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,,( 
FIG. 13. Section of Merriam limestone in southern Kansas ( ocality 59). 

) I' 

F"IG. 14. Worm boring in upper limestone unit. Note near vertical 
orientation and fragments of rod filling tube. 
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This unit is less fossiliferous than the lower unit and contains a 

faWla of crinoids in the form of common columnals; rare small brachiopods 

with some Canposita; rare echinoid spines; rare horn corals; common 

calcareous algae in Allen County; common Osagia, usually in the lower 

pa.rt; and fusulinids. The fusulinids are of two types as in the lower 

unit and are much more canmon toward the south; however in the upper unit 

they extend as far north as the Kansas River as compared to central 

Johnson CoWlty in the lower unit. The above faunal list, however, does 

not include the most characteristic feature of the unit. This feature 

is the worm borings filled with yellow ferruginous clay. Worm borings 

are, for the most part, very common in the upper unit and are found in 

the upper Part of the lower unit at only four localities. The worm 

borings are three to five millimeters in width and have a maximum length 

of eight centimeters. Sane specimens are oriented vertically in the 

rock but in general the tubes are inclined. Many of the borings are 

single tubes whereas others bifurcate at the base and some intersect. 

It is extremely possible, and indeed very likely, that not all the tubes 

present in the rock are worm borings; however the discussion of most of 

the tubes Wlder the title of worm borings seems justified. 

The soft, yellow, ferruginous, micaceous clay which by inspection 

appears to fill the tube, does not in fact completely fill it, for, as 
i (. 

is shown in Figr"'%14, part of the tube is filled by a thin rod of hard, 

red, ferruginous matter. That this rod is not the result of secondary 

replacement or precipitation is shown by the fact that the entire tube 

is not filled by it, and yet it retains its circular cross section 

instead of being planed off or irregularly constructed as would be 
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expected from solution action. Undoubtedly, the ferruginous clay repre-

sents the alteration product of' the rod as well as primary deposition. 

Solutions have applied a thin film of ferruginous matter along the 

small vertical joints, which might more descriptively be called cracks; 

however it is rare if more than one of these cracks cross one of the 

tubes. It seems very improbable that the amount of ferruginous material 

necessacy to fill the tube could have been introduced through these 

cracks and not have resulted in a bleached zone along the cracks. The 

rock for a distance of two to four millimeters around the tubes is 

bleached; but if' the bleaching is due to the ferruginous material fill-

ing the tube, then why is there no bleached zone along the cracks? 

According to Dapples (1942, p. 123) the sediment surrounding worm tubes 

is commonly bleached, "apparently by the reducing action of the body 

juices. After the death of the organism, the burrows become filled with 

fine sediment and are preserved as small cylinders." The clay fillings 

of the tubes are not limonite and the origin of the fillings can not be 

put down to the near surface occurance of limonite or the weathering of 

pyrite; however much of the clay has, in turn, been altered to limonite. 

It seems very likely, therefore, that these tubes with their indis-

tinct annular convolutions and rod-like fillings are actually worm bor-

ings. These worm borings are very similar to the description of worm 

borings given by Shimer and Shrock (1949, p. 234) in which they mention 

the various attitudes of the hole, the fillings of castings of detrital 

material differing slightly fran the surrounding rock, and the occurance 

of the granular filling weathering out as a curverl or straight rod. 

They also point out that where worm borings are present in number, other 
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fossils are almost always scarce or absent. At certain localities the 

worm borings of the upper limestone unit are certainly present "in num-

ber"; however it is very rare that other fossils are absent, although 

when canpared with the lower limestone unit, they are definitely less 

abundant. 

At several localities abundant llmonite replacement has occured 

randomly in the unit with the result that on casual inspection the 

llmonite replacement resembles the worm borings; however the llmonite 

replacement lacks the tubular develoµnent of the clay-filled worm bor-

ings. These features are not related to the worm borings and defini-

tely are not collapsed worm borings, inasmuch as the collapsed borings 

retain all the characteristics of the normal tubes. 

Hickory Creek shale member 

The middle member of the Plattsburg formation is also a unit of 

variable thickness and lithology. Although the average thickness of the 

shale is about one foot, it is absent at sane localities and is as much 

as five feet thick at other localities; however Newell (19.35, p. 69) 

reports the member to be 20 feet thick at one locality in Johnson 

County. The increase in thickness seems to be more a result of local 

thickening than of regional factors. 

Throughout the area the member essentially consists of two units, 

one of shale and another of earthy, pu.'lky limestone. The limestone is 

commonly from 0.2 foot to 0.4 foot in thickness and is overlain by the 

main part of the shale. Underlying the punky bed is usually less than 
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one inch of shale. The limestone is grayish-orange on a fresh fracture 

and weathers a yellowish-gray. Al though the unit is punky and earthy 

on the weathered surface, it is massive and hard on a fresh fracture. 

The appearance is that of a greatly weathered rock and it is impossible 

to determine textural detail from megascopic investigation. The unit 

canmonly contains crinoid colurnnals, and at some localities brachiopods, 

including Canposita, or fusulinids are present. 

At some localities that part of the shale underlying the punk bed 

is black, carbonaceous, and platy; however the black shale is not develop-

ed nearly so well as in the Shawnee group. The main pa.rt of the shale 

is limy or clayey; where it is limy the shale is camnonly yellowish., 

whereas the clay shale is mainly olive gray and slightly green. Through-

out the area the shale is laminated; however in the localities of more 

limy composition the shale is nodular in splitting. In the region of 

southeastern Franklin County the Hickory Creek could be represented by 

the thin, platy limestone at the base of the Spring Hill limestone mem-

ber. 

In the southern part of the area this shale resembles the shale bed 

in the Merriam limestone member in that it is composed of several colors 

which are not interlaminated; however it is thicker than the shale in 

the Merriam and also contains the punk bed. The small symmetrical open 

folds characteristic of the shale in the Merriam were not observed in 

the Hickory Creek shale. In southern Kansas the member thickens to a.s 

much as 30 feet although more camnonly the thickness is between eight 

and 16 feet. The shale is dark gray and weathers light gray with a 

bluish tinge. The shale is more fossiliferous than elsewhere and 
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contains common sponges, crinoid remains, and brachiopods, especially 

in association with the thin beds of argillaceous limestone which are 

present. At some localities the shale and interbedded limestone are 

difficult to differentiate frcm the limestone and interbedded shale of 

the lower part of the Spring Hill limestone member. 

Spring Hill limestone member 

The upper member of the Plattsburg formation is less variable than 

the underlying members. Throughout the area it consists of a lower pa.rt 

of dense, massive limestone which commonly weathers into thin beds, and 

an upper pa.rt of thin, irregularly-bedded limestone with the character-

istic wavy bedding surfaces. 

Because of the stratigraphic position which places a thick shale 

sequence above it, the Spring Hill is usually well eroded and only 

rarely is a canplete section of the member found. South of central 

Anderson County the member is commonly represented by only the lower 

foot or so of the section and in places this is present only in the 

form of erosion rubble. 

In most places the member is light olive gray on a fresh fracture 

and weathers a dusky yellow similar to the Merriam. The limestone is 

fine-grained and al though the lower part of the member is massive, 

weathering produces thin plates which give the impression that the 

entire unit is canposed of thin wavy beds. The wavy beds of the upper 

pa.rt of the unit are separated by thin shale partines. 

The Spring Hill is very fossilif'erous and contains abundant frag-
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ments as well as specimens of brachiopods, as Enteletfil!_ and Composita; 

bcyozoans; echinoid spines; and crinoid column.a.ls up to one-half inch 

in diameter. The lower part of the member is characterized by bra.chio-

pod.sand bryozoans whereas the upper part contains a large molluscan 

element. 

In southern Kansas the member thickens locally to as much as 80 

feet and contains yellow and more irregular beds than in the north. 

Although the member is also fossiliferous in the south, the most abun-

dant element of the fauna is sponges. The member is sanewhat shaly near 

the base and top at some localities. The formation as a whole thins and 

thickens greatly in short lateral distances in this part of the region. 

SEDDIBN'fARY ANALYSIS 

Insolu~ Residu~ 

An insoluble residue, as defined by Ireland (1936, p. 1087), 

"includes all material remaining after a sample has been digested by 

cold dilute hydrochloric acid." This definition is applicable to the 

material studied from the Merriam limestone. However, if .. this defini-

tion is taken in a strict sense, then the insoluble material remaining 

after the digestion by acetic acid would not be insoluble residues. The 

writer sees no reascm. far not including this latter material as insolu-

ble residues. 

Insoluble residues have been studied by many geologists, especially 

since McQueen1 s (1931) work on the residues fran. the Cambrian and 
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Ordovician rocks of Missouri. In Kansas, Hiestand (1938) described the 

residues from Mississippian rocks and Perkins (1952) and Wahrhai'tig 

(1952) describErl the residues from Virgilian rocks. However, the works 

of other authors are more closely related to the sequence involved in 

this report. Preliminary reports on the insoluble residues of certain 

Pennsylvanian rocks by Schowe, Keroher, and Keroher (1937) and by 

Keroher (1939) describe the residues from the Plattsburg formation and 

the Merriam limestone. Also, Wenberg (1942) described the residues 

from the Plattsburg formation in Iowa. A comparisai will be ma.de later 

of the findings of these reports and of the present report. 

Table 1 is a classification of the insoluble residues of the 

Merriam limestone member. Each type will be described in the order of 

its appearance in the table, and since the particles forming the coarse 

fraction of the residue are the most characteristic, they will be 

described more fully. 

Appendix Bis composed of tables showing the types and percentages 

of material present in the residues of each sampled section. The termi-

nology is that if Ireland and others (1947). 
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TABLE 1. Classification of insoluble residues of the Merriam limestone 
member. 

I. Allogenic - Constituents derived from previous sediments. 

1. Sand, quartz and minor amounts of mica 

2. Silt, quartz, minor amounts of mica, and aggregates 

3. Clay 

II. Authigenic - Constituents formed contemporaneously with or 

subsequently to deposition of the sediments. 

A. Syngenetic - Constituents formed contemporaneously with 

the deposition of the sediments. 

1. Glauconi te 

2. Fossils 

B. Epigenetic - Constituents formed subsequent to deposition 

and lithification of the sediments. 

1. Interstitial silica 

2. Silicified fossils 

3. Secondary quartz 

4. Beekite 

c. Syngenetic or Epigenetic 

1. Chert 

2. Pyrite 

3. Limonite 

Allogenic 

p,~~d. Sand grains composed of detrital quartz occur in various 

amounts throughout the sequence of the Merriam limestone and throughout 
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the area. The grains are loose., subrounded to angular, etched, and pre-

dominately a milky color, although in places the grains are orange or 

red with limanite stain. The size or the grains ranges :from 0.05 milli-

meter to o. 5 millimeter with the average being ~.e between 0.1 and 

0.2 millimeter. There is no relation between the size or the grain and 

the color; however, probably because of the greater ease in viewing, the 

larger grains appear to be more angular and etched. Most of the grains 

are subrounded to subangular. 

Although the average percent of the coarse residue formed by sand 

grains is 13.5, the percent in the individual residues ranges :from less 

than one to 90 percent. For the member as a whole no regional change in 

the percent of sand grains is evident, however a change is present when 

the units within the member are considered. Ir the two beds in the 

lower limestone unit are considered separately, there is a difference in 

the amount of local concentration or sand grains, however the regional 

plan is about the same. Therefore, an Isopercentile Map of the sand 

grains in the lower limestone unit is plotted (Fig. 15), but because of 

the, great variation which is present, the significance of the map is 

n~t in the course of the isopercentile lines, but ~ather in the illus-

tration o:f the great amount of local variation which is present. A 

comparison of this map with an Isopercentile Map of the saild grains in 

the upper limestone unit (Fig. 16) points out the great difference in 

the regional distribution of the sand grains during the two times of 

deposition. In southern Kansas sand grains form as much as ten percent 

of the residue. 
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Small clear mica flakp,s are rare in the coarse residues although 

in three sections in the southern part of the area the mica comprises 

up to ten percent of the coarse fraction of the residue. In two of 

these sections the mica is in the lower limestone unit and is associ-

ated with a relatively high percent of sand grains; in the one section 

in which the mica is canmon in the upper limestone unit, sand grains are 

rare. 

§4~• The medium fraction, er silt fraction, of the residue aver-

ages e,hou\:. 30 percent of the residue less the iron weight (Table 2). 

The coarse fraction averages about 20 percent and the fine fraction 

averages about 50 percent. The medium fraction is composed predomi-

nantly of white to tan silt-sized quartz grains and locally common 

pyrite grains, white mica flakes, and silt aggregates. Small chert 

fragments are also present. The quartz silt grains are about the same 

size as those comprising the tests of arenaceous foraminifers and many 

of the grains may represent the disaggregated tests of foraminifers. 

Only a few of the quartz grains are larger than those comprising this 

dominant size group. No difference was noted in the composition of the 

silt of the various units or parts of the area. 

The coarse fraction of the residue is characterized in many samples 

by aggregates of silt-sized silica and clay; these aggregates were re-

ferred to by Perkins (1952, p. 37) as ttalgaloids 11 • The aggregates are 

small wad-like features which are generally light to dark brow and 

rarely white. As Perkins states, these features have no organic 

structure, although on the top and bottom of the discoid aggregates 

are distinct concentric grooves. These aggregates however are not 
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organic, but are the result of the chemical action of the digestion of 

the sample in hydrochloric acid. Residues of the same sample derived 

from digestion in hydrochloric and acetic acids show no aggregates in 

the acetic residue; this is probably due in part to the lack of fonnation 

of a gelatinous material in the acetic residue (St. Clair 1935, p. 148) 

which causes flocuation of the finer particles. As a secondary test of 

the possibility that these aggregates are organic and are primary in 

the rock, the same sample from which the aggregate-containing residue 

was obtained was etched in hydrochloric acid. The result was that none 

of these insoluble aggregates were observed on the etched face of the 

limestone although the residue contained up to 60 percent of these 

aggregates. For some reason the sodium oxylate solution does not 

deflocculate these aggregates and it can not be shown that it actually 

does not add to the aggregation. 

Because of this aggregation the silt-sized particles were caught 

on the sieve and were counted as part of the coarse fraction of the 

residue; thus the total weights of these two fractions of the residue 

are misleading. The aggregates comprise from zero to almost 100 per-

cent of the residue. The cause of this variation is not known, hcwever 

certain percentage relations are strikingly uniform, especially the 

relation between the percentage of aggregates and foraminifers. Wher-

ever the percentage of aggregates is high, the percentage of fora-

roinifers is low; this relation is present not only in the residues of 

the Merriam, but an examination of Perkins (1952) work shows the rela-

tion to be also present in the residues of the Shawnee group. In 

those residues in which the percentage of sand grains is high, 



42 

aggregates are almost always absent. There seems to be no relation 

het,,een the percentage of aggregates and the degree of dolomitization 

of the limestone. 

~- Clay forms about 50 percent of the residue although same 

clay is retained in the silt aggregates caught in the coarse fraction. 

This fraction was not studied except to determine the weight and subse-

quently the percentage of the residue. 

Syngenetic 

Qlauconite. Glauconite occurs only rarely in the limestones of 

the Merriam and in no individual residue is the mineral common. The 

color varies from light to dark green; however the light, or pistaccio, 

green is more common. Although glauconite is present in both limestone 

units, it is more commonly observed in the residues of the upper unit; 

however because of the rarity of the mineral throughout the residues, 

this seemingly greater abundance in the upper unit may be the result of 

sampling. 

Fossil§. Arenaceous foraminifers are the most abundant fossils 

present in the residues. They are composed of silt-sized grains of 

white quartz which are very similar to the grains can.prising the silt 

fraction of the residue. The percent of arenaceous foraminifers in the 

coarse fraction ranges f'rom less than one to almost 100 with an average 

of about 45 percent. In general, these faraminifers are less common in 

the southern part of the area and somewhat more connnon toward the east. 

This statement applies to both limestone units; how-ever the upper 
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limestone unit seems to show a more local. concentration of the organ-

isms. Not only does the abundance of the organisms change to the south, 

the types of foram.inifers also change. In the northern part of the area 

species of Ammovertella and related genera are predominant; however 

these species are less common in the south where more tubular forms are 

abundant. In the south the foraminifers are mostly represented by frag-

ments of tests rather than by complete tests. 

Other types of fossils are only locally common; these types include 

brachiopod spines, sponge spicules, bryozoan fragments, and some proba-

ble organic remains including massive, brown chitinous-like material. 

Epigenetic 

Interstitial. S\lig_a. Insterstitial silica comprises from zero to 

20 percent of the residue with an average of about five ~rcent. It is 

characteristically white fine-grained, and dolomoldic, and has scattered 

to abundant dolomolds, which are the voids left after the digestion of 

carbonate grains by the acid. The interstitial silica seems to be more 

abundant in the northern part of the area; however where the silica is 

represented by fragments, it is difficult to differentiate this silica 

from the silica grains of disaggregated forrum.nifer tests. Because of 

this sL'lllilari ty in appearance the two types of silica are not differ-

entiated in some residues. Digestion by acetic acid produces both the 

interstitial silica and the dolomite rhombs filling the dolomolds. 



TABLE 2. Peroenta~,~z:of Residue Analysis of the Merriam limestone member. 

Sample Total Residue Residue Iron Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Ircn Percent Percent Percent 
Weight 

lB* 0.49g 2.5 0.36g 0.13g 26.5 2.9 33.3 63.9 

2A 1.06 5.3 o.86 0.20 18.8 33.7 31.4 34.8 

2B 1.21 6.1 o.85 0.36 29.7 35.2 27.0 37.6 

2Ca 0.48 2.4 0.41 o.r:n 14.6 14.6 36.6 48.8 

2Gb 0.47 2.4 0 • .38 0.09 19.0 7.9 52.6 .39.4 

3A 1.57 7.9 1 • .34 0.23 14.7 7.5 52.2 40.3 

3B 1.00 5.0 o.84 0.16 16.0 10.7 36.9 52 • .3 

3C 0.78 3.9 o.69 0.07 8.9 2.9 37.6 59.4 

4A 0.53 2.7 0.46 o.r:n 13.2 2.2 41.3 56.5 

4B 0.47 2.4 0.42 0.05 10.6 2.4 26.2 71.4 

4c 0.36 1.8 0.30 o.06 16.6 1.7 36.6 60.0 

5AB 0.34 1.7 0.30 0.04 ll.8 33.3 30.0 36.7 



TABLE 2 (CONTINUED) • Percentage Chart of Residue .Analysis of the Merriam liIIBstone member 

Sample Total Residue Residue Iron Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

5C 0.41g 2.1 0.34g 0.0'7g 17.1 38.2 20.6 41.2 

5D** 3.22 16.1 2.06 1.16 36.o 35.4 21.s 42.7 

6B 1.63 8.2 1.37 0.26 15.9 8.8 49.6 41.6 

6C 0.27 1.4 0.24 0.03 ll.l 2.1 29.1 66.6 

?AB 0.32 1.6 o.27 0.05 15.6 7.4 37.0 55.5 

9A 0.29 1.5 0.25 0.04 13.8 12.0 44.0 44.0 

llC 0.37 1.9 0.26 0.11 29.7 4.3 42.3 53.S 

llD** 3.90 19.5 3.31 0.59 15.1 3.3 22.9 73.7 

16A 0.45 2.3 0.21 0.18 40.0 22.2 25.9 51.8 

16Ba 0.25 1.3 0.19 o.06 25.0 36.8 21.0 42.1 

16Bb 0.25 1.3 0.20 0.05 20.0 35.0 25.0 40.0 

16Bc o.66 3.3 0.57 0.09 13.6 8.8 24.5 66.6 

16C 0.21 1.1 0.18 0.03 14.3 22.2 22.2 55.5 V\ 



TABLE 2 (CONTINUED) • Percentage Chart of Residue Analysis of the Merriam limestone member. 

Sample Total Residue Residue Iron Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

17A 0.34g 1.7 0.29g o.o5g 14.7 13.8 41.3 44.8 

17B 0.62 3.1 0.59 0.03 4.8 5.1 30.3 64.4 

17C 0.36 1.8 0.22 0.14 38.8 4.5 59.0 36.3 

20A 1.09 5.5 0.98 o.n 10.1 14.2 42.8 42.8 

20B 0.38 1.9 0.32 o.06 15.8 12.5 53.1 34.4 

20C 0.34 1.7 0.31 0.03 8.8 12.9 22.6 64.5 

23A 0.72 3.6 0.62 0.10 13.9 17.7 35.5 46.7 

23B 0.78 3.9 o.67 o.u 14.1 14.9 28.3 56.7 

23C o.64 3.2 0.54 0.10 15.6 9.3 31.4 59.2 

26Aa 1.67 8.4 1.55 0.12 7.2 8.4 36.7 54.8 

26Ab 0.91 4.5 0.78 0.13 14.2 7.7 42.3 50.0 

26B o.83 4.2 0.70 0.13 15.6 8.6 14.3 77.1 

26G 0.30 1.5 0.20 0.10 33.3 15.0 25.0 60.0 
er,. 



TABLE 2 (CONTINUED). Percentage Chart of Residue Analysis of the Merriam limestone member. 

Sample Total Residue Residue Iron Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

27B 0.32g 1.6 0.28g 0.04g 12.5 35.7 14.3 50.0 

27C 0.28 1.4 0.24 0.04 14.2 20.7 12.5 66.6 

28AB 0.47 2.4 0.38 0.09 19.1 23.7 21.0 55.2 

28Ca 0.60 3.0 0.48 0.12 20.0 14.6 33.3 52.0 

28Cb 0.38 1.9 0.32 o.06 15.8 21.9 21.9 56.2 

283*** 0.55 2.8 0.40 0.15 27.2 10.0 15.0 75.0 

29A 0.74 3.7 o.67 0.07 9.5 41.8 17.9 40.2 

29B 0.62 3.1 0.48 0.14 22.5 29.1 27.0 43.7 

29C 0.39 2.0 0.27 0.12 30.8 25.9 22.2 51.8 

31A 1.06 5.3 0.92 0.14 13.2 19.5 43.4 36.9 

31B 0.57 2.9 0.48 0.09 15.8 27.0 25.0 47.9 

31C 0.26 1.3 0.19 0.07 26.9 26.3 42.1 31.5 

32A 0.36 1.8 0.23 0.13 36.1 26.0 26.0 47.8 t 



TABLE 2 (CONTINUED) • Percentage Chart of Residue .Analysis of the Merriam limestone member. 

Sample Total Residue Residue Iron Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

27B 0.32g 1.6 0.28g 0.04g 12.5 35.7 14.3 50.0 

27C 0.28 1.4 0.24 0.04 14.2 20.7 12.5 66.6 

28AB 0.47 2.4 0.38 0.09 19.l 23.7 21.0 55.2 

28Ca 0.60 3.0 0.48 0.12 20.0 14.6 33.3 52.0 

28Gb 0.38 1.9 0.32 o.06 15.8 21.9 21.9 56.2 

283*** 0.55 2.8 0.40 0.15 27.2 10.0 15.0 75.0 

29A 0.74 3.7 o.67 o.07 9.5 41.8 17.9 40.2 

29B 0.62 3.1 0.48 0.14 22.5 29.1 27.0 43.7 

29C 0.39 2.0 0.27 0.12 30.8 25.9 22.2 51.8 

31A 1.06 5.3 0.92 0.14 13.2 19.5 43.4 36.9 

31B 0.57 2.9 0.48 0.09 15.8 27.0 25.0 47.9 

31C 0.26 1.3 0.19 o.07 26.9 26.3 42.1 31.5 

32A 0.36 1.8 0.23 0.13 36.1 26.0 26.0 47.8 



TABLE 2 ( COUTINU!<~) • Percentage Chart of Residue Analysis of the Merriam limestone member. 

Sample Total Residue Residue Ircn Iron Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

32B 0.37g 1.9 0.30g O.CYlg 18.9 23.3 33.3 4.3 • .3 

32C 0 • .38 1.9 0.22 0.16 42.1 27.2 .31.8 40.9 

33Aa 1.33 6.7 1.20 0.1.3 9.8 10.8 52.5 .36.6 

.3.3Ab 0.91 4.6 0.75 0.16 17.5 20.0 46.6 3.3 • .3 

33B 0.47 2.4 0 • .39 o.oo 17.0 38.4 28.2 33 • .3 

33C 0.29 1.5 0.22 o.w 24.1 59.0 22.7 18.1 

43A 2.65 13.3 2.48 0.17 6.4 18.1 40.7 41.1 

4.3B 0.62 3.1 0.49 0.13 20.9 20.4 38.8 40.8 

43C 0.33 1.7 0.22 0.11 33.3 27.3 27.3 45.4 

44AB .3 .6.3 18.2 .3.38 0.25 6.9 23.9 .35.5 40.5 

44c 0 • .33 1.7 0.25 o.os 24.1 52.0 16.0 32.0 

44S*** 0.73 3.7 0.64 0.09 12.3 25.0 34.3 40.6 

45A 1.61 8.1 1.40 0.21 13.0 22.1 .38.5 39.2 '° 



TABLE 2 (CONTINUED). Percentage Chart of Residue Analysis of the Merriam limestone meni>er. 

Sample Total Residue Residue Iron Iroo. Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

45B 1.14g 5.7 0.93g 0.21g 18.4 11.8 43.0 45.1 

45C 0.24 1.2 0.15 0.09 37.5 40.0 26.6 33.3 

46A 1.26 6.3 1.10 0.16 12.7 10.9 45.5 43.6 

46B o.86 4.3 0.77 0.09 10.4 24.7 20.8 54.5 

46c o.87 4.4 0.72 0.15 17.2 20.8 43.1 36.l 

48AB1**** 2.40 12.0 2.06 0.34 14.2 36.9 29.1 34.0 

48Cl 0.71 3.6 0.53 0.18 24.4 24.5 22.6 52.8 

48AB2 4.26 21.3 3.65 0.61 14.3 38.9 26.8 34.2 

48C2 1.13 5.7 o.83 0.30 26.5 20.5 39.8 39.8 

49A 0.45 2.3 0.31 0.14 31.1 9.7 32.3 58.1 

50A 0.56 2.8 0.48 o.oo 14.3 37.5 27.l 35.4 

50Bb 0.93 2.7 0.74 0.19 20.4 18.9 33.8 47.3 

50c 0.72 3.6 0.55 0.17 23.6 12.7 29.1 58.2 \Jl 
0 



TABLE 2 (CONTINUED) • Percentage Chart of Residue Analysis of the Merriam limes tone member 

Sample Total Residue Residue Iron Iran Coarse Medium Fine 
Number Residue Percent Minus Weight Percent Fraction Fraction Fraction 

Weight Iron Percent Percent Percent 
Weight 

54AB 0.94g 4.7 0.7.3g 0.21g 22.3 20.5 30.1 49.3 

54c 0.51 2.6 0.36 0.15 29.4 16.7 .3.3.3 50.0 

58C 1 • .33 6.7 1.21 0.12 9.0 ll.6 38.0 50.4 

59C ?.OS 35 • .3 6.38 o.68 9.6 11.4 44.5 44.0 

Averages for Merriam limestone member 

0.77g .3.9 o.66g 0.13g 18.7 19.9 32.7 47.3 

Averages for upper limestone unit 

0.49g 2.5 0.39g O.lOg 22.4 19.9 31.4 48.6 

Averages for lower limestone mit 

0.97g 4.8 o.83g 0.14g 16.5 19.8 33.5 46.6 

VI 
I-' 



TABLE 2 (CONTINUED). Percentage Chart of Residue Analysis of the Merriam limestone member 

* In the sample numbers the arabic numeral refers to the measured section at which the sample 

was taken; the capital letters A and B refer to the lower and upper part of the lower lime-

stone unit and the capital letter C refers to the upper limestone unit; the small letters are 

subdivisions. 

** Residues from the yellow punky limestone bed in the Hickory Creek shale member. 

*** Residues from the Spring Hill limestone member. 

**** Residues 48ABl a~d 48Cl are from the thick section of the Merriam at Locality 48, 

whereas residues 48AB2 and 48C2 are fran the thin section of the Merriam at the same 

locality. See text for details. 



§.!licified fossils. Silica replaced organisms represent various 

percentages of the residue but the percentage is always small. The 

silica is generally white with a granular to smooth texture. 

53 

Secondary Q.µartz. Secondary quartz is rare in the residues of the 

Merriam but is represented by clear, subhedral to anhedral, loose 

grains. Although the grains attain the length of 0.5 millimeter, the 

average length is about O.l millimeter or less. 

Beeki\;e. Beekite is present in many residues as a minor constitu-

ent and only rarely exceeds :five percent of the residue. The beekite 

in these residues is white and occurs as nodules and fossil replace-

ments. The nodules are canmonly round 'Whereas the replacement is of a 

discoid form and rarely of other fossils as shell fragments and crinoid 

columnals. Beekite is defined by Rice (1954, p. 38) as "a crypto-

crystalline variety of quartz, resembling chalcedony, formed by the 

replacement of limestone, as coral or shells, with silica." Beekite is 

referred to by Ireland (1947, p. 1490) as 11botryoidal, subspherical, or 

discoid accretions of opaque silica replacing organic matter, generally 

white." According to Hatch, Rastall, and Black (1938, p. 209) in many 

calcareous rocks which have been partly silicified in a diffuse manner, 

only the fossils are found to be replaced arrl this silica is commonly 

beekite which characteristically shows a pattern of interfering systems 

of concentric circles. 
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9ygenetic or Epigenetic 

Chert. Chert is a minor but diagnostic part of the coarse fraction 

of the insoluble residues.. The chert is smooth, chalcedonic and ordi-

nary, unmodified and dolanoldic, with colors of clear, reddish, gray, 

smoky, green, brown, and, most important, blue to blue-black. The most 

common chert is clear, ordinary, and unmodified. In only one residue 

was the amount as much as five percent of the residue. Much of the 

chert is etched, especially the more brilliantly colored varieties. The 

green and brown chert is present ir1 only a few residues of the upper 

limestone unit from the southern pa.rt of the area; these varieties of 

the chert are very rare, as is the blue to blue-bla.ck chert. Alt.hough 

this blue chert is so rare that only one or two grains may be present 

in a. twenty gram residue, the chert is present in over half of the 

sections sampled and of these sections the blue chert is presmt in 

three times as many rHsidues from the upper limestme unit as fran the 

lower limestone unit. 

Kercher (1939, p. 349) describes the characteristic feature of the 

Winterset limestone residue as a black or dark blue-black chert which, 

although present in practically all samples, shows some variations fran 

sample to sample and even within the sample. Some of the chert speci-

mens are black, opaque, and shiny; others are blue and waxy; whereas 

others are translucent. These variations are duplicated in the chert 

of the Merriam residues, with the more translucent grair.s being a 

lighter color of blue; however, none of the Merriam blue chert is 

mottled with smaller bi ts of white chert as is reported from the 
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Winterset residues. Kercher considers the blue-black chert of the 

Winterset to be the most distinctive marker in the Missourian lime-

stones, however chert of the same color occurs in the Merriam. The 

Merriam chert lacks the dotted, mottled, or banded features of the 

Winterset chert. 

Pyrite .. Pyrite is exceedingly rare north of Anderson Cormty 

although in one residue pyrite formed ten percent of the residue; how-

ever in Anderson County and to the south pyrite is more canmon. A 

great abrmdance is present in northeastern Anderson County where the 

pyrite forms as much as 40 percent of the residue, however this large 

percentage is restricted to the lower bed of the lower limestonP- unit. 

The pyrite in the upper beds is less abundant and persistant. Pyrite 

is present in the forms of octohedrons, pyritohedrons, striated cubes, 

botryoidal aggregates up to four millimeters in length, laminar aggre-

gates, as fossil replacements, and as small fi'agments adhering to 

arenaceous foraminifer tests and sand grains. The fossils replaced by 

the pyrite are long, hollow, segmented tubes which are possibly crinoid 

columnals and small, thin wire-like tubes which are about the sane 

dimensions as the sponge spicules. Schowe, Keroher, and Keroher (1937, 

p. 274) describe pyrite commonly replacing tubular organisms in the 

residue of the Rock Bluff member (another 11m.iddle 11 limestone of the 

megacyclothem) of the Deer Creek limestone. 

gmopite. Limonite is present in all residues and comprises fran 

six to 42 percent of the residue (Table 2); ha.1ever the average percent 

of limonite is about 18. Although the weight of limonite in the lower 

limestone rmit is somewhat greater, the lim.onite in the upper limestone 
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unit forms a greater percentage of the residue. The limonite is :r;resent 

in the form of replacements of fossils and of amorphous lumps. Because 

the llmonite is disseminated throughout the residues, it masks the re-

maining part of the residues and for this reason was removed fran the 

residue previous to final study. 

The residues of the Merriam limestone are characterized by three 

fractions; coarse, medium, and fine, which average, respectively, about 

20, 30, and 50 percent of the residue. The difference in the percentage 

of medium and fine fractions of the two units averages about two per-

cent, whereas a difference of only O.l percent exists between the coarse 

fractions of the two units. 

The most abundant elements in the insoluble residues are arenaceous 

foraminifers, silt aggregates, and sand grains with other elements only 

locally common. According to Keroher (1939, p. 349) the residues of 

the MeITiam are distinguished fran those of the Spring Hill limestone 

memter by the presence of gray, waxy chert, some fragments of which are 

translucent and others are opaque. The only chert found in the Merriam 

residues which approaches this description is the blue to black chert • 

.Also described from the Merriam residues by Kercher are "gray to white 

porous chert, white rough chert, and organic remains" of common brachio-

pod spines, encrusting foraminifers, crinoid fl"agments, and rare ostra-

codes, fusulinid fragments, and mollusk shells. These remains differ 

greatly from those canprising the residues of the Plattsburg fom.ation 
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of southwestern Iowa as studied by Wanberg (1942). Wanberg found that 

the residues of the Plattsburg formed about 11 percent of the sample, 

however most of the residues from the Missourian and Virgilian lime-

stones studied formed about the same percent. In the two sections of 

the Plattsburg which were studied, Wenberg found the fine fraction to 

be about twice the percentage of the coarse fraction and to be composed 

of red and green clay. The coarse fraction of the lower part of the 

Plattsburg was characterized by pyrite and iron oxides, with sand and 

silt in the upper pa.rt of the formation. From this study one would 

conclude that arenaceous foraminifers are either absent in the Merriam 

of Iowa or are canpletely disaggregated, and that sand grains form a 

somewhat smaller percentage of the overall composition of the residue. 

Acid Etching 

Introducti6n 

The process of acid etching might be considered an incanplete 

process of obtaining insoluble residue,s; however the samples which are 

etched in acid show more than just the nature and distribution of the 

insoluble material. This process also illuminates the gross lithology 

of the rock including the nature and distribution of the fossils. The 

insoluble material which is present on the etched block is the same as 

the material forming the insoluble residues and needs no further de-

scription. The carbonate grain sizes used are after DeFord (1946). 



58 

Lower limestone unit 

In the northern part of the area the lower bed of the lower lime-

stone unit is characterized by abundant sand grains which in the lower 

pa.rt of the bed are so abundant as to obliterate any calcareous cement 

(Fig.- 17). Th!" texture r,f th,,,. urtit is aphanitic to very fine meser 

grained.'· Hrachiopod and pelecypod shells of dark crystalline calcite 

and light gray dense calcite are common in the lower part of the unit. 

The longer shell fragments at the base of the unit have very thin to 

Be crusts of Osagia-type algae; however most of the smaller shell frag-

ments in the unit are boundro by a thin to thick coating or the algae 

and limonite. The shell fragments near the base of the unit are vari-

ously orien'iated, with the concave side, convex side, or an end upward. 

High- and low-spired gastropods are common with abundant low-spired 

gastropods near the middle of the unit, also at this horizoo are rare 

crinoid columnals, fusulinids, ani small ramose bryoz oans. Below this 

horizon are common ostracodes, however these animals occur in rare 

quantities throughout the unit. Osagia is more abundant in the upper 

part of the unit. Some of the limonite which is present contains 

local red to black, iron or carbonaceous hard parts. Throughout the 

unit are rare nodules or buff to light gray silt with locally camnon 

blue chert fragments. 

In the thicker sections of the MeITiam in the northern portion of 

the area the lower part of the unit is oolitic with the ooliths aver-

aging about o.J millimeter in diameter. The ooliths are colllillonly con-

centricly layered and spherical; however some are elliptical. Small 
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, FrG1 lo/'o Basal bed of MeITiam limestone showing abundant sand grains 
near base. Note thin to thick algal coatings (Osagia) of shell fragments. 

X2o6 
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nodules of greenish-gray silt and clay with locally abundant blue chert 

fragments are rare and are altered to limonite near the surface. The 

rare sand grains are not concentrated, but with rare grains of blue 

chert they are disseminated throughout the tmit. Although 0sagia is 

camnon above the middle of the unit, the rest of the fauna in the lower 

part is rare and is composed of small brachiopods, crinoid columnal.s, 

and gastropods. Fusulinids are rare near the middle of the tmit. The 

upper part of the unit is very fine mesograined with extremely abundant 

Osagia, The remaining fauna consists of rare ramose bryozoans, crinoid 

columnals, and small gastropods. 

The thinner sections of the unit in Miami County contain rocks of 

lithology and sequence similar to those in the north. The lower bed is 

characteristically composed of predaninant shell fragments and sand 

grains. The larger shell fragments canmonly are preserved with the 

convex side up and contain very thin or no 0sagia-type encrustations. 

These encrustations are more ccmmon on the smaller fragments. The 

remainder of the fauna is the same as that in the north. Above the 

lower shell and sand grain part the unit is oolitic with ooliths of 

about 0 • .3 millimeter in diameter. In this upper part of the unit shell 

fragments are less common and some of the gastropod shells, brachiopod 

shells, and ostracodes are filled or partly filled with silt grains. 

The matrix filling the interstices of the ooliths is aphanitic. 

In general, the same llthologic and paleantologic characteristics 

are present in western Miami County. The lower part of the unit is 

again cam.posed primarily of shell fragments with laminae and nodules 

of silt. Although the basal part of the unit is fine mesograined, the 
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lower Part in general is aphanitic and dolanitized with veinlets, rhombs, 

and rhomboids of dark crystalline dolanite. In this part of the area 

very rare fusulinids are present in the basal part of the unit. Al-

though the upper part of the unit is again oolitic, the ooliths are 

locally rare in a coarse µLurograined matrix. Where the ooliths are 

rare, the limestone is composed of very abundant crinoid columnals and 

is actually a crinoidal limestone with abundant ram.ose bryozoans. 

At those localities where the lower unit is expanded in thickness 

by the development of the cross-bedded oolitic limestone, as at 

Locality 27, acid etching shows the ooliths to be very abundant with the 

aphanitic matrix present only as a filling of the interstices. The 

ooliths are of the same average size as elsewhere. The rare fauna is a 

continuation of the previously described forms, however the Osagia is 

abundant in thin zones with associated very rare fusul.inids. Also 

present in rare quantities are algae-encrusted shell fragments and 

rhombs of dark crystalline dolanite. 

In sections near the thickened Merriam the matrix is only indis-

tincly oolitic with an aphanitic, dolomitized matrix. The matrix, as 

in all this type rock, appears to be composed of silt-sized ~rticles 

with abundant small fragments of fossils. Not only are rare fusulinids 

present, but rare bands of calcareous algae are also present and resemble 

the veinlets of dense dolanite. 

As com~ed with the northern part of the area, the section8 in 

southeastern Franklin County show the shell fragments to be less camnon 

at the base of the unit and Osaqia and fusulinids to be more common 

throughout the unit. Little change is noticeable in the fauna of 
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of gastropods, ramose and fenestrate bryozoans, ostracodes, and brachio-

pods. The unit ls ooll tic throughout, however the ooli ths in the lower 

part are not jammed together so that the apha.~itic crystalline matrix 

is present as more than just fillings of interstices. In the upper part 

the ooliths are very abundant. 

In some localities, as in northeastern Anderson County, Locality 

44, the base of the unit is composed not of shell fragments, but of 

abundant crinoid columnals producing a crinoidal argillaceous limestone. 

The interstices bet\1een the columnals are filled with a gray silty 

matrix. Most of the columnals are encrusted with dolanoldic inter-

stitial silica and arenaceous foraminifers. Pyrite grains are abundant 

in this rock. 

To the south the unit continues as a somewhat silty-appearing lime-

stone with more cam,~on fusulinids and somewhat rarer shell fragments. 

The fauna of crinoid columnals, bryozoa.ns, and gastropods continues; 

however Osagia is absent. The matrix again is aphani tic and locally 

composed primarily of fossil fragments. 

Upper limestone unit 

The upper limestone unit in that part of the area north of the 

Kansas River is aphanitic to medium mesograined, arrl locally contains 

abundant Osagia. The fauna, as in the lower unit, is compooed of 

crinoid columnals, sma.11 high- and low-spired gastropods, ostracodes, 

shell fragments, and fusulinids, all of which are rare. The arenaceous 

foraminifers, chert, and sand grains are locally common together. 
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In Johnson County the unit is compooed of an aphanitic dolomitized 

matrix with common veinlets, rhombs, an:1 rhomboids of dark crystalline 

dolanite. The main amount of fossils forms a very fine hash in the 

areas of less dense matrix. The predominant element of the fauna is 

elongate and robust fusulinids. Rare small nodules of buff to grey silt 

and nodules of light-green glauccni tic clay are presa1t. The long axes 

of the fossils, as fusulinids and crL~oid columnals, are very commonly 

parallel to the bedding. At some localities certain zoms in the bed 

are more fossiliferous with intervening zones almost unfossiliferous and 

denser; some fossils are replaced by crystalline calcite. These features 

characterize the unit as far south as northern Allen County, h™ever 

other features are locally present. These other features include small, 

horizontally-elongate, irregular cavities filled with yellow oxidized 

silt; small, thin, hollow tubes of iron oxide; and ooliths. Where the 

unit is oolitic, the fossil material is concentrated in a thin zone con-

taining fe~er ooliths. O§agia is only locally common, and is associated 

with algae-encrusted (Osagia-type) gastropod and brachiopod shells and 

fragments. 

In Anderson County calcareous algae are increasingly more common 

and fusulinids begin to show a decrease in abundance; ho...rever the algae 

is rare in Allen County and absent to the south. Fusulinids are also 

missing in this southern part of the area. With the exception of 

Osagia and brachiopods the remainder of the biota is unchanged. Osagia 

is present locally and brachiopod shells and fragmEnts increase in num-

ber to the south. Some of the shells are fairly long, however they a.re 

not encrusted with algae • .Also fenestrate bryozoans make up a greater 
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percentage of the rock and in places sponges are predominant. The 

matrix of the unit is more silty than in the north with the main com-

ponents of the rock being fossil fragments and quartz silt grains. In 

the southernmost part of the area blue chert grains are very abundant. 

Summary 

The result of the acid etching study shows that the lower lime-

stone unit of the Merriam consists of a basal limestone with abundant 

silt nodules and brachiopod and, in the north, pelecypod shell frag-

ments. The remainder o.r the unit consists of oolitic limestone with 

Osagia; commonly the upper part of the unit is more oolitic. The 

biota changes only slightly throughout the area, the main changes 

being the appearance of fusulinids in the central and southern parts 

of the area and the lessening in the amounts of shell fragmEllts and 

Osagia. Also in the southern part of the area the unit is more silty 

and not oolitic. 

The upper limestone unit is very uniform in lithology and fauna 

throughout most of the area, being characterized by an aphanitic sane-

what dolanitized matrix with veinlets and rhom.bs of dark crystalline 

dolanite. The biota is distinctive from that in the lower unit in that 

Osagia is rarer, fusulinids are more common, and calcareous algae are 

common in the central part of the area. Toward the south both the 

aJ.gae and fusulinids are absent, and shell fragments and sponges com-

prise a higher percentage of the remains. Also in the south, the unit 

is much more silty, completely lacking the dense, aphanitic texture 
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present in the north. 

Thin-sections 

The study of oriented thin-sections from the beds in the limestone 

units adds only little to the previous descriptions of the units. The 

advantage of the thin-section study is a better definition of the 

texture of the rock and the structure of the microorganisms. As ex-

amples of the latter, Figures 9 and 18 are photanicrographs of Osagia 

from Locality 16 and calcareous algae from Locality 54, respectively. 

The most significant result of the study is the relative uniformity of 

the different beds throughout the area and the sharp differences between 

the beds. The lower bed of the lower limestone unit, above the can-

glomeratic zone, is cha.raateristically very dense {Fig. 19), but wi.th 

common organic remains. A thin-section from this bed is very similar 

to that from the upper limestone unit (Fig. 20), the main difference 

being the lack of common organic remains and the somewhat denser t 

texture of the upper bed. The figures adequately show the extreme 

denseness of the rock. The upper part of the lower limestone unit is 

very commonly ooll tic (Fig. 9) with more abundant organic remains than 

the other beds. Thus each part of the member consists of a fairly 

distinctive micro-assemblage of lithologic and biotic characters which 

remains somewhat constant and comprises a 11micro-facies 11 (Fairbridge, 

1954). Even with a small number of thin-sections this feature is more 

or less apparent and by the use of several hundred thin-sections this 

method of sedimentary petrology could probably be used very 



FIG. 18. Photamicrogrt3:ph of calcareous algae in the upper limestone 
unit. 
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FIG. +9• Photanicrograph of lower pa.rt of lower limestone mtl.t. 

FIG. 20. Photanicrograph of upper limestone unit. 
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satisfactorly to correlate the Pennsylvanian limestones into the elastic 

area of southern Kansas and northern Oklahoma. However, a large number 

of stratigraphic units would have to be studied inasmuch as the indi-

vidual units beccme less distinctive toward the south and because 

stratigraphic repetition of similar micro-facies could occur. 

The examination of the Merriam shlle bed is a modification of the 

method proposed by Krumbein (1947, p. 106). The result of the study 

shows the bed to be vecy fossiliferous in general. In that part of the 

area along the Kansas River the bed is characterized by abundant ramose 

bryozoans forming the predaninant element of the fauna, with very 

abundant1 brachiopod shell fragments and spines, and fenestrate bryo-

zoans. Fragments of crinoid stems are less camnon am canodonts, 

ostracodes, calcareous foram.lnifers, and small gastropods are present 

only rarely. Also present in canmon quantities are fish remains. In 

this part of the area the shale is moderately calcareous, being less 

calcareous toward the east, and is canposed mainly of brownish-gray to 

grayish-yellow silt-sized quartz grains and clay with rare subspherical, 

subrounded, etched, medium-sized, clear quartz sand grains. };!ica is 

present in rare amounts, as are flakes of black shale. To the east the 

black shale flakes equal the other shales in percentage; also, glauco-

nite is present. 

In that part of the area bet~een the Kansas River and Andersen 

County, fossils commonly form only a small percentage of the shale. Of 
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these fossils, fragments of crinoid stems are abundant whereas 

fenestrate bryozoans, brachiopod spines and shell fragments, and cal-

careous foraminifers are rare. The shale is highly calcareous with 

only a small percentage of black shale. Samples of the shale partings 

of the lower limestone unit in this part of the area were also studied 

and the results differ only slightly from that of the shale bed. 

In northern Anderson County the shale is formed of from 50 to 75 

percent fossils. These fossils include canmon crinoid stem fragments, 

ramose bryozoans, brachiopod spines, ostracodes, and rare conodcnts, 

fusulinids, and fish remains. The mineral canposi tion is the same as 

in the north with a small percentage of black shale and glauconite and 

locally very canmon sand grains. The shale is moderately to very 

highly calcareous. 

In Central Anderson County fossils again form a very small per-

centage of the shale. They include abundant fish remains, canmon 

crinoid stem fragments, cOIJlllion calcareous foraminifers, rare bryozoans, 

and rare conodonts. The mineral composition is the same as in the 

northern part of the county, except that the black shale is absent. 

The only difference in the composition of the shale in the southern 

part of the county is that it is more calcareous. 

Near the southern outcrop limit of the shale in Allen County 

fossils comprise about 50 percent of the shale, and include common 

bryozoans, common brachiopod spines and shell fragments, common crinoid 

stem fragments., and rare ostracodes. The mineral constituents include 

limonite-stained quartz silt grains, rare glauconite, and rare mica 

flakes. The shale is very calcareous • 
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Little change is noticed in the mineralogical composition of the 

shale throughout the area, the main difference being the disappearance 

of black shale fragments toward the south, also the shale is somewhat 

more calcareous in the south. The other mineralogical characters var-y 

throughout the area, but are still present. Part of the fauna: ostra-

codes, conodonts, crinoid stem fragments, and echinoid spines, changes 

only slightly in the area; the principal differences being in the ex-

treme abundance of brachiopods and ramose bryozoans near the Kansas 

River, the abundance of fish remains in the northern and central parts 

of the area, the increased abu~dance of calcareous foraillinifers to the 

south, and the increase in percentage of brachiopod re.mains near the 

southern llmi t of the shale. 

STRA'rIGRAPHIC RELATIONSHIPS AND SEDJMENT.ARY ANALYSIS 

This section of the report represents an integration of the ds,ta 

obtained with field and laboratory methods. Only the general features 

and relationships a.re considered and the reader is referred to the 

previous descriptions for more detailed analysis. 

Lower limest~ 

The lower part of the Merriam is not, in reality, a single unit; 

however the gradation which exists in the sequence makes subdivisions 

of the unit too arhitra1-y. Alt,hough the unit varies in lithology, 
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ation is small when the entire Pennsylvanian System is considered. 
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The basal part of the unit is commonly granular and conglomeratic 

with sma.11 rounded nodules of silt and cle_y whi~h in places contain 

abundant fragments of blue chert. This part of the unit also contains 

abundant fine quartz sand grains and brachiopod and pelecypod shells. 

Most of the smaller shell fragments are encrusted with algae, thus 

diffei-ing from the bare, large shell fragments, most of which are 

preserved with the convex side upwaz~. The percentage of sand grains, 

shell remains, and algae increases to the north and south from the 

central part of the area. In this central part some sections show the 

basal portion of the unit to be a crinoidal argilJ.aceous limestone with 

common arenaceous foraminifers and nodules of silt. The pelecypods 

di::,appear to the south. 

The rer.iainder of the unit is divided very generally into an apha-

ni tic lower part ~d an oolitic upper part. At some localities the 

lower part shows veinlets and rhombs of dolomite. To the south the 

unit is a marly limestone. Part of the fauna; bryozoans, crinoids, 

and arenaceous foraminifers, is relatively unchanged throughout the 

area; however certain elements of the fauna shov1 a geographic change • 

.Q§agia is abundant in the northern. part of the area, as is Composita 

and Mra:lina; however all these forms are less common or absent farther 

south. The distribution of fusulinids is a complete reversal of this 

trend. Brachiopods decrease in number in the central part of the area. 

The distribution of the ostracodes and gastropods is somewhat local 

and the distribution of algae, worms, horn corals, sponges, and 

i 
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cephalopods is even more local. In the northern :r:art of the area a 

zone of Composita and a zone of Osagia-Myalina are present. With the 

exception of these zones which are confined to the lower part of the 

llllit and the cephalopods which are confined to the upper part, the 

description of the fauna applies to the entire unit. 

Although the upper part of the unit is dense and fine-grained in 

parts of the area, it is very commonly oolitic and in general contains 

a smaller percentage of coarse insoluble material than tre lower part. 

The ooliths are al1llost constant in diameter, 0.3 millimeter, and are 

commonly more abundant near the top of the unit • For the unit as a 

whole certain percentage relations of the insoluble material exist. To 

the east there is a decrease in the percentage of the coarse residue, 

percentage of silt aggregates, and percentage of quartz sand grains, 

with a corresponding increase in the percentage of arenaceow fora-

minifers. 

Shale~ 

For the purpose of description, the areal extent of the shale bed 

is divided into four units (Fig. 11), the northern "basin" in Wyandotte 

and Johnson Counties, the area east of the central ttmghland", in Miami 

Connty, the central 11basin1t in Anderson County., and the southern are.a. 

in southeastern Anderson County and western Allen County. Each division 

is characterized by a certain relation of thickness, color, an::l miner-

alogical and paleontological constituents. 



73 

In the northern basin the shale is yellow-orange, moderately cal-

careous, and composed predominantly of clay-sized particles. The 

coarser fraction consists of silt and some sand grains. To the east 

the shale is only slightly calcareous, but the percentage of clay, 

glauconite, and black shale fragments increases. The predominant ele-

ments of the fauna are brachiopods and bryozoans, especially ramose 

bryozoans. These two elements comprise a greater percentage of the 

fauna than all the other forms combined. The remainder of the fauna is 

composed of remains of crinoids, fish, ostracodes, conodonts, gastropods, 

and calcareous foraminifers. 

In that part of the area east of the central highland the shale is 

mainly yellow-green with only a minor amount of yellow-brown as in the 

northern basin. Al though the shale is more calcareous than in the 

north, clay represents a somewhat smaller percentage of the shale. 

Black shale fragments are also less canmon than in the north. The 

brachiopod.-bryozoan element of the fauna comprises a snaller percentage 

of the fauna than does the remaining group, however the entire fauna is 

poorly represented. 

The central basin contains the most complex assemblage of the 

shale. In the northern part of the basin the shale is olive-green, but 

in the remainder of the basin, except the western 11margin 11 where it is 

yello~-brown, the shale is multicolored. In this basin the shale con-

tains numerous small open folds and limes tone nodules. The shale is 

moderately to very strongly calcareous with a high to low percentage of 

clay material, respectively; howover, as a whole, the clay forms a 

smaller percentage of the shale than in the nortrern basin. The only 
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shale fragments are rare in the northern part of the basin and are 

absent farther south, and that, even more so than in the northern 
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basin, quartz sand grains are locally common. Except for the presence 

of fusulinids the fauna is the same as in the northern part o£ the area, 

however the remains form a smaller percentage of the shale in the central 

part of the basin than around the margin. The brachiopod-bryozcen ele-

ment of the fauna is not predominant. 

In the southern area the shale changes from multicolored to 

yellowish-brown toward the south with a great increase in the calcareous 

content and a decrease in the clay content. Quartz silt grains form the 

major part of the shale which contains only rare glauconite and mica 

flakes. The ratio of the brachiopod-bryozoan element to the rest of the 

fauna changes from equality at the southeastern margin of the central 

basin to one of predominant brachiopod-bryozoans in the south. Also the 

fossil composition of the shale increases greatly from that in the 

central part of the central basin. 

Qp~r limestone~ 

The upper limestone 'Wlit is a very distinctive and uniform bed 

with an aphanitic, and commonly dolanitized, matrix. Ooliths and dolo-

mite veinlets are rare. As in the lower unit the percentage of coarse 

insoluble material and silt aggregates decreases to the east; however 

the arenaceous foraminifers and sand grains show no such regional 

distribution. The fora.minifers are concentrated in sub-regional parts 
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of the area. The distribution of the sand grains is shown in Fig. 16. 

The somewhat sparsely fossiliferous unit has a uniform fauna of gastro-

pods, bryozoans, and ostracodes, but the remaining part varies. Brachi-

opods, crinoids, and calcareous algae increase in predominance to the 

south at the expense of the Osagia. Fusullnids are most abundant in 

the central part of the area where the worm-borings are rare. The 

minute fossil fragments commonly form a hash in the less dense parts of 

the matrix. In southern Kansas the unit, which contains abundant 

sponges, is argillaceous, ferruginous, and very irregular. 

Smmnary 

The analysis of the :field and laboratory data shows the Merriam 

limestone member to be composed of three distinct units (Pl. 2), which 

are similar to the units recognized in previous descriptions, excluding 

Moore (1949, pp. ll5-116). With this one exception the previous descrip-

tions recognized the present lower and upper limestone units; hcwever 

the shale bed went unnoticed. An upper unit of algal and granular lime-

stone described by Moore was not observed as the development of oolitic 

limestone and the presence of cephalopods are in the lower lim:?stone 

unit. 

'\ . . 
1 
~- VARIATION 

The variation of the Merriam within the area studied has been 

discussed, however the relation of this part of the area to the sedi-

mentary basin has not been mentioned. 
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The Merriam in Nebraska, along the Platte River from Ashland to 

Plattsmouth, has been described by Condra and Scherer (1939). The 

Merriam overlies a thin Bonner Springs shale, seven to ten feet thick, 

which is consistently blue to bluish-gray, at least in the upper pa.rt, 

with a thin limy and fossiliferous layer near the top. The Merriam is 

three to five feet thick, with the apparent increase in thickness toward 

the east. The limestone is bluish-gray, massive, and has a conchoidal 

to shelly fracture. Concretionary forms occur in the upper part which 

the writer considers to be possibly algae, hcuever he has not seen 

these outcrops. Blue chert is present locally and black shaly streaks 

along the middle of the 1.mit at sane localities. The unit is described 

as very fossiliferous. The Hickory Creek shale ranges in thickness 

from one to three feet and in composition from a bluish, argillaceous 

shale through a dark gray, massive shale to a black, carbonaceom shale. 

Some fossils, as brachiopods and bryozoans, are present. Locally, a 

thin dark limestone bed occurs in the middle of the member. Overlying 

the Hickory Creek is the massive Spring Hill limestone. 

According to McQueen and Greene (1938, Pl. V) the Merriam is a 

gray, even-bedded limestone with many algae and a thickness of 0.5 to 

1.5 feet throughout northwestern Missouri. This descripticn differs 

fran that of Hinds and Greene (1915, pp. 155-156) who describe the 

basal layer of the Plattsburg as a blue, argillaceous to arenaceous 

limestone with abundant pelecypods and as ranging in thickness fran 

four feet in the south to several inches in the north where the entire 

formation is only about three feet thick. These different descriptions 

of the Merriam are not irreconcilable if the description of Hinds and 
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Greene is of the lower part of the Merriam and that of McQueen and 

Greene is of the upper part of the Merriam. However, the difference in 

thickness of the two sources is not so easily explained. The Bonner 

Springs shale is 25 to 40 feet of locally red~~ sandy shale which in 

many places has a thin coal bed and sandy conglameratic limestone in 

the upper three or four feet. The Hickory Creek shale is 0.5 to 1.5 

feet of gray, calcareous, fossiliferous shale overlain by the gray 

Spring Hill limestone containing chert beds and dark shale partings. 

The variation of the Merriam in Kansas, as far south as Wilson 

County, has been described. Moore (1937, p. 13) recommends that the 

Oklahoma classification of the Missourian beds be used south of a line 

near the Wilson-Montgomery county line because of the lack of clear 

differentiation of the groups within the Missourian which are defined 

farther north. Near the Oklahoma state line the entire Plattsburg 

formation is absent and it is recognized only locally in Oklahona, as 

west of Ramona in Washington County (Moore, Newell, Dott, and Borden, 

1937, p. 43). The Wann formation of Oklahoma includes beds correlated 

with those between the Iola formation and the uppermost limestone mem-

ber of the Stanton formation in Kansas (Oakes, 1940, pp. 72-80). Thus 

the correlative of the Merriam is placed scmewhere near the middle of 

the sequence. The Wann formation is predaninantly shale with some 

limestone and sandstone beds. The formation consists of four main 

llthologic ur:its, which are, from bottom to top: 1) dark clay shale, 

2) dark shale and thin platy limestone, 3) calcareous and fossiliferous 

shale and limestone, and 4) sandstone and shale which probably do not 

follow stratigraphic levels. 
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Even within a single facies, as eastern Kansas, the member is not 

uniform. At a locality in central Anderson County (Fi,g,;""''21) the lower 

limestone unit thins from a thickness of 1.5 feet to one of 0.2 foot in 

a lateral distance of nine yards. The unit changes from massive lime-

stone to a rubbly shaly limestone and grades into the limy shale of the 

uppermost Bonner Springs shale. Thus the lower unit at this locality 

is represented in places by a limy shale and rubbly limestone sequence 

and with greater thinning of the lower unit, the upper units of the 

member would rest on the Bonner Springs shale. The insoluble residues 

from the thin and thick sections are almost the same. However, the 

lower unit contains abundant sand grains in the J.arge insoluble residue 

(Appendix B). 

In southern Kansas the Plattsburg formation locally thins or 

thickens. Because of the relation between the Plattsburg, Vilas, and 

Stanton formations, Chelikowsky and Burgat (1947) refer this variation 

to channel deposition of the Plattsburg in the Lane-Bonner Springs 

shale and a continuation of limestone deposition during deposition of 

the Vilas shtl~. 

The Merriam limestone member has now been described in detail in 

_µirt of the sediment91"y basin and described in general on a regional 

scale.· Thus the fdundation has been laid for the discussion of the 

env:i.ro~11ent of deposition. 
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B. Co 
f., I, 

- ¥f0. ~"2T: - Section of Merriam (Locality 48) showing thinning of lower 
limestone unit in lateral distance of nine yards, A, from thick section 
on right, c, to thin section on left, Bo Hammer is at upper contact of 

the membero 
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ENVIRONMF.NT OF DEPOSI'rION 

I~trqg_uct:Lo:q 

Any study of the environ."llent of cleposi tion requires the considera-

tion of certain factors; lithology, sedimentation, paleontology, paleo-

ecology, r,aleogeography, paleoclimatology, and stratigraphy, to name a 

few-. Therefore, in this sect:ton of the report the data present~d previ-

ously will be interpreted in the light of these various factors. Inas-

much as environment of deposttion is intimately related to the cyclical 

repetition of beds in the Upper Pennsylvanian of this region, the re-

lation of the Merriam limestone and the cyclothems will be described 

following the discussion of environt71Bnts. 

The Bom1Ar Springs shale is represented in Oklahoma by part of the 

thick sequence of coarse elastics ,,1hich were derived from the uplifted. 

Arbuckle Mountains if, as Dott (1928, p. 63) states, this uplift occured 

somewhat after mid-Kansas City time. The coarser material was deposited 

in the region of northern Oklahoma and the finer material was carrioo. 

to the north, into Kansas. The stratigraphic sequence of ·t;he Bonnf~r 

Springs shows it to be composed of gray and blue shale in the south, 

with thl.n irregular limestone beds and limestone nooules at the top. 

In the central area olive-green arenaceous shale predominates with minor 

beds of sandstone and little blue shale. This sequence with limestone 

beds locally at the top continues to the north into the blue shale of 
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Nebraska with its limy upper part. In Missouri the blue shale is absent, 

but coal, as well as limestone, ,)ccurs near the top of the formation. 

The red shale of Missouri may be represented by the maroon clay in the 

central part of the area. Along the Kansas River the cross-bedded con-

glaneratic limestone is present. Although fossils are not common in 

the shale, some plants have been reported fran the lower part of the 

formation and Lingula is locally present near the top. The local lime-

stone beds at the top contain brachiopods, bryozoans, am Osagia. 

The predominant color of the shale is green, except in the blue and 

gray sequences. Although a green color is commonly considered as indica-

tive of a reducing environment, acc,::,rding to Grim (1951, p. 231) the 

relation need not necessarily hold. inasmuch as the chlorite clay mineral 

is green and a reducing environment is not considered necessary for its 

formation. Also, as Thompson (1955, p. 75) points out, the clay of the 

submarine delta of the Atchafalaya River in Louisiana changes from non-

chloritic to chloritic as the average depositional environment grows 

more marine from the river source to sea. The green shale area of the 

Bonner Springs occurs from the central part of the area to northern 

Kansas and in the middle of this region is the cross-bedded marine lime-

stone, indicating that the sea, or an isolated remnant of it, was not 

too far to the west. Therefore the green shales represent the more 

seaward asnP~t nf the area with the blue shales having formed locally 

~Nher MMll:afld" • 

Blue muds are commonly the result of a reducing environment 

(Twenhofel, 1932, p. 255) in which a covering of the surface layer by 

subsequent deposits results in the reduction of iron oxide ar hydroxide 
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to ferrous sulphide and ultimately to pyrite or marcasite. However, the 

dark gray to blue shale of the Bonner Springs contains no plant or 

animal remains which would be expected in a reducing environment. Also, 

according to Elias (1936, p. 694) the land plants in this part of the 

Missourian series are indicative of a somewhat arid environment, a 

Cordaites forest, thus reducing the possibility of the development of 

extensive growths of plants to so reduce the aeriation as to form an 

environment with a fairly negative Eh. 

According to Grim (1951, p. 231) the color of red argillaceous 

sediments, as occur in Missouri and form the maroon shale in the central 

area, is usually due to the presence of pigmentary iron oxide or 

hydroxide rather than the clay mineral component. Regardless of whether 

the ferric oxide or hydroxide is transported f-rom a source area or forms 

fran nonferric iron or iron-½earing silicates deposited, the environ-

ment is still one of oxidation. The formation of the marlite is 

possibly related to this environment inasmuch as it always overlies the 

maroon shale. During the time of the deposition of the marlite, the 

amount of elastic material in the area may have been lessened with the 

result that the elastic material did not completely mask the calcium 

carbonate deposited in this oxidizing environment. The northern limit 

of the yellow marlite is near the area of development of the cross-

bedded limestone. 

The cross-bedded limestone in the Bonner Springs is a limestone and 

shell conglomerate. The shells are mainly pelecypods. In this part of 

the area elastic material was absent and currents either eroded older 

limestones and deposited the material here or lirrestone was formed in 
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the water with not too gentle currents. 

The environment of such units as the Bonner Springs is considered 

to be deltaic by many geologists, such as Twenhofel (1932, p. 848). 
Moore (1929, p. 476) states that non-marine shales possibly built out 

into the sea in a deltaic manner and he points out that if the sea were 

so shallow that no foreset beds could develop, the sedimentary structure 

would be preserved as only tops et beds. However, certain factors 

present in the submarine delta of the Atchafalaya River, which is 

developed in the Gulf of Mexico off the Louisiana coast, should be 

considered. Ynompson (1955) discusses the sedimentation of this coastal 

area and points out (p. 61) that "in terms of the classical concept of 

a delta the Atchafalaya delta appears to consist almost entirely of 

foreset deposition." Even th:aough the top of the delta. is develoµ3d in 

water of less than three fathoms in depth, wave action planes off the 

topset beds and this wave action, even in times of hurricanes, effects 

only the upper few inches of the delta. Therefore the question arises 

as to how shallow the water would have to be for only topset beds to 

form and how these beds could be preserved when the destruction of only 

the upper few inches of the deposit could obliterate them. The result 

would be water too shallow to add appreciable marine factors to the 

environment, thus contradicting the interpretation of the origin of the 

different shales. However, inasmuch as the green and blue shales could 

not have been formed in a subaerial environment, a governing factor 

other than the depth of water must be present. 

The water over the "delta" need not be less than three fathoms 

deep and it could have been somewhat deeper as the wave action would 



have been reduced by refraction and frictional dissipation over the 

bottom in traveling 0trer the extremely broad shoal sea floor. The 
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cause of the developnent of only topset beds might not have been 

extremely shallow water but the smaLl vertical distance separating the 

plane of the sea floor from the plane of the equilibrium surface of the 

transporting currents. The subsidence of this low gradient region was 

not rapid enough to permit the formation of a substantial differential 

between the depositional interface and the surface of equilibrium that 

would be necessary for the formation of foreset bedding. Thus it is 

possible to consider the Bonner Springs as composed of topset delta beds, 

however such an interpretation would imply that all material deposited 

in water bodies by currents are deltas of a sort. An increase in the 

capacity and competency of the streams would produce a new surface of 

equilibrium and the sandstone which is present in the Bonner Springs 

might be deposited as a result. 

In Missouri., swamps were formed which are preserved in the coals 

near the top of the Bonner Springs; however, these swamps were not 

extensive, unless possibly to the east. Many geologists consider the 

coal swamps of Missouri to have been so close to sea level that sub-

mergence immediately covered the plants, thus accounting for the thin 

coals. 

The limy composition of the upper part of the formation throughout 

almost all the region and the local development of limestone beds and 

nodules indicate the beginning of the transgression of the sea. 

In summary, the history of the deposition of the Bonner Springs 

shale might be as follows. As the sea became shall0"1er at the beginning 
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of Bonner Springs time, the strand line receded far to the north with 

the encroachment of arenaceous deposits to the north. The rivers drain-

ing the source area to the south and east carried the material into the 

sea, forming thin strata because of the high density of the silty 

sluggish currents which.formed an equilibrium surface near the bottom 

of the shallow depositional area. Subaerial planes develor.ed in the 

east with local coal swamps near the shore. As the sea gradually 

spread back over the region, limestones formed locally until the elastic 

inflow almost stopped in the northern part of the area where the Merriam 

limestone was deposited. 

Merriam limestone member 

As the sea re-covered the area, the water became deeper in the 

north with the result that marine factors developed dominance. With the 

deepening of the water, the previous shales of the Bonner Springs were 

subjected to wave action, in many places causing the developnent of 

shale nodules which were incorporated in the base of the Merriam. Not 

only were nodules eroded, but the silt and shale portions of the sub-

stratum were separated in places, pro:iucing a lag of silt grains with 

the shale nodules. 

As Garrels (1951, p. 95) states, there is almost no loss of energy 

until the wave breaks and, therefore, inasmuch as little work is done 

on the bottom between the depth of one-half the wave length and the 
,r 

plwige point, the conglomeratic part of the limestone must represent 

this portion of the sea floor. Although the region of the plunge point 
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varies sanewhat on any shore, a small rise in the level of the Merriam 

sea would proo.uce a significant change in the position of the wave 

energy zone on the low gradient slope. A crude approximation of the 

depth of part of the :tforriam sea at this time may be made from 

Shepard's (1948, p. 47) statement that "important movement of sand 

during storms appear to be largely confined to depths of about 30 or 40 

feet, which is barely outside the bree.ker zone. 11 Some of the fine 

elastic material may have been transported into the area and this 

might be the origin of the chert grains. 

The principal faunal remains present in the basal part of the 

limestone are brachiopods. The most abundant brachiopod present is 

Comnosita and coITLmonly the specimens are so abundant as to form an 

appreciable pa.rt of the rock. Menard and Boucot (1951, p. 144) state 

that the more spherical brachiopods are best adapted to live where the 

currents are faster because of the greater competent velocity. There 

may be a relation bet·,rnen faster currents and increased oxygen or food 

supply. The cause of the local concentration of the whole brachiopod 

shells might be overcompetition, however this factor does not explain 

the extreme local nature of the concentration, inasmuch as the main 

variable factor effecting localization would be the nature of the sub-

stratmn and the substratum appears to be essentially the same through-

out the area. Therefore, the concentration is considered to be the 

result of localitransportation and deposition of the shells. The work 

of Menard and Boucot has shown that Terebratulir.a smlls ar·e moved by 

currents incapable of moving the underlying sand grains because of the 

smaller effective density of thA water-filled shells t:b..a.n of' the quartz 
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grains. These currents were no faster than those present at a depth of 

more tban 1,000 fathoms in the Pacific Ocean. Possibly the Comp_osita 

shells were moved by the eddy currents in the slow current of the 

shallow sea until an area was reached in which the silt grains moved 

more rHadily than the shells with the result that the srells were 

gradually buried. After several specimens had been restricted, the 
~--

shells might act as traps to stop other shells. The local abundance 

of only Ccmposita might be due to the abnndance of this form over other 

forms or- the sorting might be of species, due to the fa.ct ths. t, as 

Menard and Boucot (p. 134) state, sorting of species rather than of 

shapes or sizes will occur "if there is a great difference in the 

effective densities of species but little difference in shape and size. 11 

The orientation of most of the single shells with the convex side up-

ward is also indicative of current action. 

Locally, the base of the Merriam is composed of a bluish argil-

laceous crinoidal limestone with abundant pyrite. Therefore, it is 

assumed that locally the sea noor was free from strong currents and 

wave action so that crinoids developed; however, currents of low 

competency and capacity were present to deposit the argillaceous materi-

al and fragmentize the crinoids into columnals and plates. Such bottom 

conditions evidently formed an environmental niche for the crinoids. 

Undoubtedly the crinoids "Were well adapted to the environment, local as 

it may have been, as is shown by the abundance of specimens. The 

crinoid remains are probably not a thanatocoenosis as the effective 

density and size of the fragments is considerably greater than that o.f 

the surrounding argillaceous-limy mud and no intermediate size grains 
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are present. 

This abundent growth, producing a large amount of organic remalns, 

probably resulted in a large bacteria population, because as ZoBell 

(1942, p. 128) states, the amotmt of bacteria seems to be influenced 

primarily by the am.cunt of organic materlal present. .1-\1$0, he points 

out t:hat bacteria seem to be more abundant in fine and colloidal 

material than in coarse material. Thus the main conditions are present 

for the develoµnent of a large, probably hederotropic, bacteria popu-

lation which would produce a reducing environment in the substratum, 

thereby accotm ting for the abtmdant pyrite and the bluish color of the 

rock. Because the bacteria population decreases greatly with depth, 

the underlying shale of the Bonner Springs was not so greatly effected. 

As ZoBell (p. 128) states, some of the enzym.es may continue to react 
y 

with the chemical components of the sediment after the death of the 

bacteria. As noted previously, pyrite occurs abundantly in the Merriam 

only in the lower part and only in this part of the area. Inasmuch as 

calcium and carbonate ions are independent of oxidation-reduction 

potentials (Krumbeln and Garrels, 1952, p. 8)., the nature of this 

environment is not in opposition to the limy composition of the rock. 

Pelecypods occur stratigraphically somewhat above the Ccmposita 

zone and are rflstricted to the northern part of the area studied ani 

to Missouri. The presence of the pelecypod MyaJ;,ina ( Orthomyalina) 

ampla Meek and Hayden in only these areas seems to indicate that at 

this time these portions of the area were no longer subjectoo to the 

shallow, turbid waters of the share zone. According to Newell (1942, 

p. 18) the myalinas probably indicate relatively quiet water as the 
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animals are found most commonly with the valves in apposition. Although 

separated valves are found, "these seldom show evidences of markedly 

turbulent water." It is considered doubtful that the mature animals 

were powerful enough to drag around the thick, large shells. 

The lower part of the lower limestone unit, above the basal layer, 

indicates a somewhat different environment. The pelecypods are present 

and crinoids are more common than the local occurence in the basal part, 

indicating that practically the entire area studies were now below wave 

action. Arenaceous foraminifers are common throughout the area, how-

ever the agglutinated walls are interpreted by several authors as indi-

cating the primitive developnent of the class rather than cool water. 

The abtmdance and degree of preservation of these foraminifers indicate, 

according to Moore (1929, p. 467), a "relatively quiet environment un-

aggitated by strong currents." However, in the southern part of the 

area the tests are present mainly as fragments. The consistant but 

local occurance of gastropods and ostracodes is of little specific 

environmental indication, as is the somewhat more camnon occurance of 

bryozoans. 

Although brachiopods are common in the northern and extreme southern 

parts of the area, they are rare in the central part. The alga Osagia 

with its nucleus of shell fragments is abundant in the north but rare 

in the south. According to Lane (1954J the formation of an Osagia-
f.. 

limestone, or osagite, is due either to vertical sorting which retains 

the smaller shell fragments that are later encrusted with algae or the 

shells are broken near the plunge point and the fragments caITied out 

into slightly deeper water. On the basis of other works, Lane con-



eludes that algae are abundant at depths of about 60 feet and with 

gentle wave action the algae would canpletely encrust the fragments. 
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The possibility of mechanical breakage and vertical sorting can 

be ruled out, as the accompanying faunal remains are not fragmented. 

If mechanical breakage near the plunge point and lateral sorting into 

deeper water is the cause, then the abundance of Osagia in the north 

and the rarity in the south could indicate the area of breakage to be 

either to the north or south. If the breakage area were to the north, 

it could be stated that the supply of fragments was greater in the 

north, thus producing more abundant Osagia. If the breakage area were 

to the south, it could be stated that although the supply of fragments 

was greater in the south, the stronger currents and shallower depth 

prohibited the abundant development of algae in the south. 

Mechanical breakage, however, is not the only possible cause of 

the fragments, inasmuch as, according to Twenhofel (1932, p. 149), on 

the sea bottom beneath the Gulf Stream off the coast of New England is 

an abundance of entire and broken shells that are due to fish which 

crush the shell and excrete the fragments, crustaceans which break 

shells, and boring sponges and annelids. He also states (p. 151) that 

unless it can be shown that the canminuted organic matter is due to 

current or wave action, it should be interpreted as representing the 

action of abundant scavengers. 

The answer to the question seems to be in the lithology of the 

unit. Throughout most of the area the rock is a fine-grained to 

aphanitic limestone, however to the south the rock is more argillaceous 

and farther south the horizon is represented by limy shale. Therefore, 
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the shoreline was probably to the south and the mechanically broken 

fragments were carried to the north where the habitat with the gentle 

currents turning over the fragments was more suitable to the algae and, 

as shown by the presence of Myalins and other forms, strong cUITents 

were absent. The action of scavengers might have been responsible for 

some of the fragments. 

The fine-grained texture of the rock also indicates that only 

gentle currents were present. The fine texture of the rock might also 

be the result of the large comnrunity of benthonic organisms which eat 

and re-eat the deposited material many times and produce excreta con-

taining material of reduced grain size (Dapples, 1942, p. 124). The 

finest material might be dissolved or carried away. 

Another interesting element of the fauna is the fusulinids. These 

animals are absent or extremely rare in the north but are canmon near 

the south, only to disappear farther south in the limestone. Elias 

(1937, p. 428) considers the fusulinids of the Lower Permian in Kansas 

to indicate depths of 160 to 180 feet on the basis of the study of 

modern large benthonic foraminifers. If the shore of the Merri am sea 

were to the south, however, it. would be impossible to explain the 

conditions forming the deep water fusulinid camnunity betwem the shore 

and the shallow water environment to seaward. Elias points out the 

greater irregularity of the Pennsylvanian cycles as compared to the 

Permian and states (p. 4Z7) that certain .factcrs may have shifted the 

benthos organisms somewhat from the depths which they "normally11 

occupied. The question arises, however, as to what factors could 

transport material or environment from a depth of 170 feet to one of 
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60 feet. 

An explanation is offered by Moore (1929, p. 467) wht) states that 

the sea floor under very shallo'.J water wm1ld be subjected to little 

wave action and 11 consequently, depths ranging from 5 to 50 feet may, 

under certain conditi:ms, afford surroundings quite as favorable to 

for~~inlferal popul~tions as depths of 400 to 500 feet and they may 

even be more favorable. '1 The beginning of the fusulinid commonness 

toward the south coincides roughly with t!'le beginning of the Osagia 

rarity. Therefore, one could con0lude that the fusulinids were adapted 

to an environment which was either too shallow for Osagia development 

or was one of rapid deposition inasmuch as the only organic remains in 

the latter environment wouli be, according to Twenhofel (1942, p. 106), 
"-those of forms able to dig themselves out if buried. This environment 

could not be so shallow as to be near the baselevel of deposition, as 

Twenhofel (p. 105) states that such an area is one of slow deposition. 

Both the shallow and deep water hypotheses consider the depth of 

water as the principal factor governing distribution, but according to 

Twenhofel (1932, p. 153) several modern investigations, as in the Irish 

Sea and Bay of Na.pl es, show that the nature of the subs tra tu.'ll is the 

most important factrJr deterr.tlning the distribution of benthonic animals. 

He concludes that 11it is certainly more important than mere depth (of 

water). 11 It is possible, then, that the fusulinids could better adapt 

to this particulf!.r environment because of the nature of the substratum. 

Because the localities of common fusulinids rarely contain signifi-

cant amounts of any other animal remains, except the ubiquitous crinoid, 

it seems probable that the sea in general was sha.llOt,J' and tm t locally 
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the nature of the substratum was such as to pennit the establishment and 

possible dominance of a fusulinid population. It can be concluded, 

therefore., that although the actual cause of' the distribution is not 

known., the presence of f'usulinids near the southern part of t.~e area 

does not of necessity indicate deeper water. 

The main faunal difference of the upper part of the lower limestone 

unit is in the more common occurence and somewhat more ncrthward 

extension of the fus1.1llnids., the local presence of calcareoU:1 algae and 

sponges in the north, and of sponges in the south. Also cephalopoos 

are locally present in the north and worm-borings are present in the top 

of the unit at some localitiBs. Lithologically the upper part of the 

unit is distinguished by oolitic limestone and local thick sequences 

composed of cross-beds. 

The greater development of the fusuliniris merely indicates an 

extension of the tolerable habitat. The conclusions that can be drawn 

from the sponges are that they grew in warm, clear, and shallow water. 

The worm-borings are not indicative of depth. Although the areal and 

stratigraphic restrictions of the cephalopod shells suggest benthonic 

forms (Moore, 1929, p. 471), their presence only in the cross-bedded 

oolitic limestone, which undoubtedly represents the work of local 

currents, could possibly indicate that the shells were transported from 

the original habitat; however, inasmuch as the ooliths and small fossils 

present in the cross-bedded sequence are about the same size, 0.3 ID2.lli-

meter in dianeter, it seems unlikely that the large cephalopod shells 

would be transported by the same current. Perhaps the localization of 

the animals in the cu."':'I'ents was related to the increased nutrient 
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supply. As algae were found in every cyclic limestone studied by 

Johnson (1946, p. 1108), these plants were adapted to variow environ-

ments. The only inferences which can be drawn fran the presence of the 

calcareous algae a.re that the water was clear and a euphotic zone was 

present. 

The origin of ooli ths is contraversial. According to Twenhofel 

(1932, p. 764-769), it is postulated that ooliths are fcrmed by algae, 

in an ooze or gel, about a colloid, or subaerially. Thiel (1942, p.96) 

states that the origin of ooliths is in pa.rt diagenetic. Transported 

ooliths are com:monly cross-bedded with associated small fossils of 

about the same size. Therefore, the upper part of the unit contains 

indigenous and transported ooliths with the source of the latter 

probably being the areas of indigenous ooliths. 

Shale~. The shale comprising the shale bed is only locally 

weakly calcareous and therefore the shale is considered to be a masking 

of the calcium carbonate. Where the influx of fine elastic material 

was not great enough to completely mask the limestone, the shale bed 

did not form. The influx of elastic material was not rapid enough to 

kill the organisms present inasmuch as the shale is composed of thin 

layers, indicating a slow rate of deposition. Nor was the sea turbid 

to the extent of preventing life as fossil remains are canmon to 

abundant. 

The presence of such animals as brachiopods, bryozoans, and rare 

calcareous foraminifers indicates shallow water. This shallow water 

probably contained scavengers as is shown by the fragmental nature of 

the fish and other remains. The action of scavengers also points to 



95 

a slow rate of deposition, because under such conditions organisms are 

in contact longer with the water and the scavengers (Twenhofel, 1942, 

p. 105). Other indications of the slow deposition of the shale bed are 

the abundance of sedentary benthonic organisms a.~d the presence of 

ramose bryozoans. According to Stach (1936, p. 62), the zoarium of 

these bryozoans indicates a habitat of deep or sheltered waters with no 

wave action and only gentle currents, which would be the habitat of a 

shallow area of slo~ deposition. These forms are not distributed 

throughout the area because of the nature of the bottan. They are more 

common in mare calcareous areas. 

The influx of the clay is possibly related to the increased canpe-

tency and ca.paci ty of the subae!"ial streams to the south and possibly 

to a slight recession of sealevel. As Moore (1929, p. 483) states, a 

climatic change producing an increase in precipitation would result in 

a elastic sequence succeeding limestone. Such a temporary change in 

climate would not be in opposition with the plant evidence described by 

Elias (1936). The change from limestone to clay deposition could also 

be due to an increase in the temperature of the source area, lessening 

the plant cover, and increasing rtmoff (Twenhofel, 1932, p. M3). If 

the sea shallowed somewhat, the clay could have been carried farther 

north by bypassing the baselevel area of the bottom. Regardless of the 

cause of the influx, the deposition was slow. The actual flocculation 

of the clar is related to the electrolytes present in the sea water. 

The small folds in the shale in some areas are probably the result 

of compaction. 
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Upper limestone ~- The upper llmeistone unit is the most wide-

spread rock unit in the Merriam and thus indicates that the sea trans-

gressed farther at this time than at any previous time. The result of 

such an extension of the sea would be a deepening of the wat.er in the 

north and a cessation of the elastic influx. Although the percent of 

insoluble material, primarily clay, does not differ appreciably from 

that of the lower unit., the amount by weight is greatly less; that is, 

although the same relative percenta~e of fine elastic material was 

flocculated in the seas of both limestone units, a smaller amount was 

flocculated in the sea of the upper liWlstone unit. The lessening of 

the clay material suggests deeper water for the upper limestone sea. 

In southern Kansas the sea was shallow enough to :r:errnit the formation 

of argillaceous and ferruginous limestone. 

The predominant elements of the biota are fusulinids and worm 

borings and the abunda."1.ce of these two organisms is an inverse pro-

portion. The fusulinids are abundant in the central part of the area 

where forms, other than crinoids, are only locally common. The 

fusulinids are most common in the aphani tic li thofacies of the unit and 

are therefore considered to represent areas which were little disturbed 

by currents. Aphanitic limestone represents the accumulation of limy 

mud in a quiet environment and is characterized by a predominance of 

clay and fine silt as impurities which accumulate in the quiet 

conditions (Williams., Turner, and Gilbert, 1954, p. 348). The formation 

of th.is limestone could be the result of chemical precipitation or of 

comminution by benthonic organisms. Some of the limestone might be the 

result of bacterial precipitation of calcium carbonate and these 
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bacteria might have produced the bluish tinge of the rock. The aphani tic 

texture may also be the result of diagenetic processes. 

In the area near the Kansas River the predominance of fusulinids 

is replaced by a predominance of Osagia, indicating an area of stronger 

currents than in the fusulinid area; however the currents were only 

strong enough to periodically overturn the shell fragments on which the 

algae grew and to transport the sand grains which seem to represent the 

paths of currents. {Fig ... 16). The .Q~ biofacies is also associated 

with a less aphanitic and more fine-grained lithofacies. 

The worm-borings to the north and south of the fusulinid area seem 

to indicate a difference in the nature of the substratum rather than a 

difference in depth. According to Dapples (1942, p. 119), worms pre.fer 

mud bottoms with much admixed sand. Although sand is rare in this lime-

stone, it seems that coagulated flocks of clay or silt grains would 

fulfill the requirement. 

The CO.lll.i.7lonness of calcareous algae and brachiopods farther south 

probably indicates an environment somewhat similar to that of the 

fusulinid area, but certain environmetal factors may have prevented the 
' adaptation of the fusulinids to this environment. The increase Ln the 

diversity and abundance towar-d the south might be associated with the 

higher percentage of sand in the calcareous mud of the substratum. The 

intermixing of hrachiopod-fenestrate bryozoan argillaceous limestone 

and brachiopod-sponge-crinoid ferruginous limestone in southern Kansas 

indicates two separate types of habitats. The sea was shallow in this 

part of the region and local elastic influx was abundant but slow. 

According to Stach (1936, p. 62), the zoarium of fenestrate bryozoans 



indicates a habitat of strong currents and wave action, which is in 

accord with the argillaceous nature of the rock o The sponge-crinoid 

biofacies indicates quieter conditions of clear water. Although the 

water was clear, it contained io.>1s of ferric oxide in colloidal 

suspension which were flocculated by electrolytes in this relative]¥ 

nearshore environment. The siliccm dioxide in suspension would be 

carried farther to sea (Twenhofel, 1942, p. 108) am thus might be 

represented by the blue chert in Nebraska. 
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At the top of the upper limestone unit in the northern part of the 

area is a rubbly limestone with brachiopod and crinoid remains and rare 

fusulinids. This part of the unit is indicative of a shallowing of the 

sea and a beginning of the regressive hemicycle of deposition. 

The limits of glauconite formation as described by Clow. (1955) 

indicates that some of the glauconi te in the Mer.dam could have formed 

in placed, but more likely the mineral was transported into the area. 

In summary., the environment or deposition of the Merriam limestone 

member indicates aj -stable shelf association as defined by Krumbein, 

Sloss, and Dapples (1949, p. 1868). As the sea advanced, erosion of 

the substratum occured arid silt and clay were transported into the ar~a. 

Brachiopoda adapted to the strong cu.rrerrt.s thrived and in local 

restricted ar~as crinoids flourished. As the sea extended its~lr 

farther, the shells near the shore -were broken and the fragments slowly 

transported to the north where algae and pelec:ypods had migrated into 

the qui.et.er water. During this time a fine mud of calcivn carbor,ate 

was forming on the see. .noor, the fineness possibly due to the actions 

of benthonic: organisms. Perhaps with a. slight increase in the depth of 
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wate1· the fusuUnids expanded their habi te.t. In locally more cl~ai· 

water the sponges grew. During this tirr,e gentle currents flowed through 

the area; howeYe,r near the end of lower limestone unit time fairly strong 

currents crossed the sea. floor, depositing ooliths and small fossils in 

the channels cut in the bottom of indigenous ooli ths. The sea floor was 

by no means flat since the unit varies locally in thicknf~ss .. 

A slight recession of seale,rel or change in climatic factors pro-

duced an influx of elastic material over much of the area. As in the 

lower unit., the material comprising the shale bed was deposited slowly 

in a region of quiet and shallow water. Local differences in l:,he nature 

of the substratum effected the distribution of the organisms. 

The sea continued transgressing and obtaiLed its greatest extent 

in upper limestone unit time. Local areas of strong currents and qui""t 

watE::rs were produced in southern Kc1Jisas. Although in most parts the 

area was an environment of deposition of .fine mud in quiet water, loc-.a.l 

areas of somewhat stronger currents were prflsent. The presence of the 

quiet area in the central part, of the region and of less quiet 

conditions to the south and northeast may indicate the direction and 

relatiVf) m~arness of the shorelines.. The change in the biofacies and 

li thofacies f:rcm north to south seems to be almost equally the result 

of location of currents and natur(=' of the substraturn as well as the 

depth of water. 

Any inferences of tl:e depth of water during this time are purely 

conjectural and the use of certain fossils as indieators of depth seems 

to emphasize depth as the primary ecologic factor effecting the 

community. Therefore the writer considers it; too arbitrary to assign 
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depths of environment in terms of feet; instead a satisfactory determi-

nation is possible in terms of zones. 

The basal part of the member is considered to be indicative of the 

euli ttoral zone merely shifted farther inland, undoubtedly overiding 

part of the previous intertidal zone. By comparison with mo:iern seas 

one is able to roughly estimate range in depth of water to be 

between a few feet and 165 feet. At the close of limestone deposition 

the sea had shallowed to give an environment mare representative of the 

middle part of th~ eulittoral zone. 

A generalized diagram of the environment of deposition during 

Merr-iam, timtbJ.s,,,"8hown ·. in r-late- 3 • 

Hickorv Creek shale member 

The lower part of the me~ber represents a continuation of the 

shallowing of the sea hut now with an influx of elastic material. 

Because of tbe almost level cont,act between this shale and tbe under-

ly:i.ng limf~stone, it is assumed that the shallowing of the sea was rapid 

enough over this low gr~,.dient area to prevent the rf•working of the 

underlying material by the incoming elastic nocculants. The locally 

developed ble.ck fissile shale is considered by Moore (1929, p. 465) to 

possibly represent an environment of "extremely shallow \4ater, with 

sunlight promoting abundant plant grcwth (sAa W'eed) and aiding in 

partial decay, with too little depth for circulation and effective 

wave or tidal agitation. 11 
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Conditions at the time of the P.ickory Creek deposition were 

probably not rflstricted to the extent of the develop:nent of great 

areas of black mud. After this deposition, the punk bed and its 

correlative ferruginous limy shales were deposited. These deposits 

indicate thet the supply of elastics was less and that the environ-

ment was now one of oxidation and probably somewhat less shallow with-

out much plant growth. The precipitation of the limestone could be the 

result of an inc!rease in temperature, salinity, or a change in other 

physico-chemical factors. 

The lower 1.lllits of the Hickory Creek shale member are therefore 

indicative of a very shallow water environment. 

THI<~ MERRI.AM CYCI.D TH:El-1 

The members o:f an ideal C:'''lothem as distinguished by Moore (1936, 
·- ",, . "","". t 

pp. 24-25) are shown in Fig.··22. The Merriam cyclothem extends from the 

sandstone or red clay in the Bonner Springs to the top of the upper 

limestone unit. This cyclothem comprises a cyclothem B of tr.-e mega-

cyclothem as it is characterized by a "middle 11 limestone, the Merriam. 

The relation of the Merriam sequence to the cyclothemic units is shm.m 
.. 

in FJ.gut!e .23. A study of this figure shows that the sequence south of 

the Kansas River represents a fairly canplete cyclothem. The only 

cyclothem units absent are the upper rnolluscoid shale and the upper 

molluscan shale and nonmarine shale. North of the Kansas River the 

fusulinid and upper molluscan limestones are inseparable arrl to the 

south the fusullnid limestone disappears. In southern Kansas the only 



units present are probably the lower and upper molluscan limestones, 

i.e., the shallow water phases. 
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From the study of the cyclothemic units one could conclude that 

the shore of the Merriam sea was in Oklahoma on one side and somewhere 

in Iowa on the other side inasmuch as the fusulinid, deep water, phase 

is absent to the south and becomes indistinguishable to the northeast • 

• 9 Shale (and coal) 
.8 Shale, typically with molluscan fauna 
.7 Limestone, alga1, molluscan, or with mixed molluscan and 

molluscoid fauna 
.6 Shale, molluscoids predominant 
.5 Limestone, contains fusulinids, associated commonly with 

molluscoids 
.4 Shale, molluscoids predominant 
.3 Limestone, molluscan, or with mixed molluscan and molluscoid 

fauna 
.2 Shale, typically with molluscan fauna 
.le Coal 
.lb Underclay 
.la Shale, may contain land plant fossils 
.o Sandstone 

FIG.; 22'~ Members of an ideal cyclothem (Modified frcm Moore 1936). 
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CONCLUSIONS 

1. The Merriam limestone member of the Plattsburg formation is 

divisable into three rock units---- the lower limestone unit, the 

shale bed, and the upper limestone unit. Each of these units is 

distinct in lithologic and biologic character and is identifiable 

throughout eastern Kansas. 

2. Although insoluble residues do not delineate the units of the 

member to a great extent, acid etched blocks and thin sections show 

the distinctive features of the units. 

3. The lower limestone unit varies greatly in thickness and is 

absent in some localities. In southern Kansas this her izon is repre-

sented by shales. 

4. The shale bed is very persistent and may be present in southern 

Kansas; but if it is, it is indistinguishable from the underlying Lane-

Bonner Springs shale. 

5. The upper limestone unit is the most persistent unit in the 

member. In southern Kansas this unit seems to represent the entire 

member. 

6. The Merriam li:roostone contains several li thofacies and bio-

facies both vertically and laterally. The greatest lateral change in 

~haracteristics occurs in southern Kansas. 

?. The various lithofacies and biofacies are results of the 

different environments of deposition. 

8. The Merriam limestone was deposited in shallow water of the 

eulittoral zone which represents a water depth of a few feet to about 
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165 feet. 

9. The distribution of the biota was primarily the result of the 

nature of the substratum, location o.f currents, depth of water., and 

amount of influx of elastics. 

10. Shorelines of the Merriam sea were in Oklahoma and p,robably 

in Iowa. 

11. The member is indicative of a transgressing sea., and the 

regressive hemicycle of deposition is poorly represented. 

12. The Merriam represents a fairly complete cyclothem in east 

central Kansas, but farther southward and northeastward fewer cyclo-

themic units are identifiable. 

13. In east central Kansas the cyclothemic units and rock units 

are closely related., but to the south and northeast the relation is 

transgressive. 
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APPENDIX A 

. I 

I 

MEASURED SECTIONS OF THE MERRI.AM LINESTONE IN EASTERN KANSAS 

A - I 
·-¼.ll-

The colors and color symbols used in these sections are from the Rock-

color Chart distributed by the Geological Society of America. 

Locality 1. SW¾, SE,t, Sec. 25, T. 10 S., Ro 23 E., Wyandotte County; 

measured in cut behind screen of Lakeside Drive-In Theater. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, thin bedded, slabby weathering, mostly eroded 3 / 

Hickory Creek shale member 

Shale, dusky yellow, limy, with large limestone nodules. 1.0 

Merriam limestone member 

Upper limestone unit 

5. Limestone, medium gray (N5), weathers dusky yellow 
(5Y6/4); fine- to medium-grained, saccarhoidal 
texture; massive; osagite; upper contact irregular; 
Osagia abundant; crinoid columnals common •• o o • 1.7 

Lower limestone unit 

4o Limestone, light olive gray (5Y6/1), weathers dusky 
yellow (5Y674); very fine-grained, sub-a.phanitic; 
massive; with small veinlets of dark crystalline 
dolomite; separated from unit 5 by a O.l root 
parting of coquinoid limestone similar to that in 
unit 3; common crinoid columnals, common gastropods 
near middle of unit, common fenestrate bryozoans 
and abundant Canposi ta at top of unit • • • • • • 0.9 

( 

\ 
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3. Shale, dusky yellow (5Y6/4), weathers same; limy; 
with nodules of coquinoid lirrestone; fossils in 
limestone are mainly crinoid coluronals • • • • • • 0.2 

2. Limestone, light olive gray (5Y6/l), weathers dusky 
yellow (5Y6/4); very fine-grained, dense, sub-
aphanitic; massive; more crystalline tha...ri unit l; 
separated from unit 1 by a very thin irregular 
partin~ of rubbly shaly limestonE1, dusky yellow 
(5Y6/4J, with abundant fossil fragments; unit con-
tains common worm horings filled with yellow 
ferruginGUS clay; spots and veinlets of dark 
crystalline dolanite are present in lower three-
fourths of unit; abundant brachiopods • • • • • • 0.6 

1. Limestone, light olive gray (5Y6/1), weatbers dUBky 
yellow (5Y6/4); fine-grained, dense; massive; 
lower contact fairJy even; lar~e crinoid columnals 
commo~ in lower one-half of unit, brachiopods 
abundant at top • • • • • • • • • • • • • • • • • 0.9 

Total Merriam limestonA member. • • 

Bonner Springs shale 

Shale, moderate 7ellowish brown (10YR5/4), weathers grayish ~.L 
orange (10YR7/4); sandy; laminated • • • • • • • • • • 25.0C 

Locality 2. Center north side of Svf¼, NE¾, Sec. 27, T. 11 s., R. 23 E., 

Wyandotte County; measured in road cut on Camp Naish Road on north side 

of bend of lower switchback in Boy Scout of America camp one mile east 

of Bor.ne.r Springs. 

Plattsburg formation 

Hickory Creek shale member 

Thiclme.ss 
Feet 



Shale, clayey, very poorly exposed • • • • • • • • • • 

Merrie.m limestone member 

Upper limestone unit 

3. Limestone, light gray (N?), weathers dusky yel]ow 
(5Y6/4); osagite; fine-grained; massive; upper 
cont9.ct fairly even; upper 0.1 foot weathers to 
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1.ct 

rubbly fragments; small brachiopods and crinoid 
columnals common at top, ~i&. abtmdant at base .. 1.0 

Shale be,i 

2. Shale, p:i.le olive (lOY6/2), covered; limy, papery, 
laminated; somewhat irregular. • • • • • • • • • 0.2 

Lower lb1estone unit 

1. Limestone, olive gray (5Y4/l), weathers dusky yellow 
(5Y6/4); fine- to medium-grained; massive; contains 
abtmdant small angular silt pebbles at base; lower 
contact irregular; Osagia abundant throughout unit, 
Composita common throughout unit, Nyalim rare nea.r 
the base, bracriopods anc crinoid columnals common 
near the base; some of the small brachiopods largely 
replaced by ferruginous clay • • • • • • • • • • • 0.7 

Total Merriam limestone member . . . 
Bonner Springs shale 

Shale, dusky yellow (5GY5/2), moderate olive brown (5Y4/4) 
in upper 0.4 foot; clayey; upr~r 10 feet covered; massive 
two-foot gray limes tone bed exposed below covered inter-
vaJ_ • • • • • • • • • • . • • • • • . . . . . . . . . . 

1.9 

20.ci 

:::,ocR.lity 3. ''.~-l corner, Sec. 30, T. 11 s., R. 23 E • ., Wyandotte County; 

measured in road cut 1.5 miles west of Bonner Springs on Kansas High-

way 32. 
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Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, thin wavy bedded 

Hickory Creek shale member 

. . . . . . . . . . . . - . 

Shale, dark yellowish orange (10YR6/6) in lower 0.5 

10.ci 

foot, light gray in upper part. • • • • • • • • • • 2.0 

Merriam limestone member 

Upper limestone unit 

Limestone, li~ht gray (N?), weathers yellowish 
gray (5Y?/2J; fine-grained, dense; massive; 
abundant small spots of dark crystalline dolanite; 
upper contact fairly flat; common worm borings 
filled with ferruginous clay, abundant crinoid 
columne.ls, rare brachiopods, rare sponges at base. 

Shale bed 

3. Shale, dark yellow-orange (lOYR6/6), weathers same; 
limy, papery, fissile; apparent gradation into 
the underlyir:g limestone; contains earthy lime-
stone at base; extremely abundant bracbi.opod ". 
remains • . . . . . . . . . . . . . . . . . . . • • 

Lower limestone unit 

2. LiTllestonE-;, light gray (N?), weathers dusky yellow 
(5Y6/4); very fine-grained to fine-grained; 

0.9 

0.3 

massive; fairly even upper surface; Osa~ia abundant, 
common brachiopods and crinoid col'Ul11Ilals • • • • • 0.9 

1. Limestone, yello~~sh gray (5Y7/2), weathers same; 
very fine-grained to fine-grained, dense; massive; 
upper 0.1 f0ot rubbly a.~d yellow; crinoid columnals 
common throughout unit, rare 0sagia and common 
spiriferoid brachiopods at top, Composi ta common 
at base . . . . . . . . . . . . . . . . . . . . . . 0 .6 

Total :Merriam limefltone member . . .. 2.7 

Bonner Springs shale 

Shale, moderate yellow brown (10YR5/4) 1 limy. • • • • • . 0.3 
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Li.Ines tone, eras s-bedded • • • • • • • • • • • • • • . • • unm. 

Locality 4. Center west side SW¾, NW¾, NE¾, Sec. 17, T. 12 s., R. 23 E., 

Johnson County; measured in road cut on west side of Frisbie Road 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone and Hickory Creek shale members 

Limestone, mostly covered; an:l shale, pale olive (lOY6/2), 
weathers same, limy • • • • • • • • • • • • . • • • . • 8.Gt 

Merriam limestone member 

Upper limestone unit 

4. Lirnestone, light gray (N7), weathers olive gray (5Y4/l); 
fine-grained, dense; massive; upper contact even; 
abundant spots of dark crystalline dolomite; rare worm 
borings filled with ferruginous elay; common crinoid 
colum.nals, rare Composita, and rare echinoid spines 
throughout unit, abundant Osagia in lower one-third 
of rmi t.. • • • • • • • • • • • • • • • • • • • • • • 1.1 

Shale bed 

3. Shale, lieht olive gray (5Y6/l); covered; silty; 
laminated; subfissile • • • • • • . • • • • • • • . 0.4 

Lower limestone unit 

2. Limestone, light r.,ray (N7), weatherf. light olive sra.y 
( 5Y6/1); :fine-grained; massive; osagi te; rare small 
light green shaly limestone n0dules; similar to 
unit l; Osaeia abundant with small Osagia resem-
bling ooliths, rare sponges in middle of unit • • • 1.4 

1. Limestone, light olive gray (SY6/l); weathers olive 
gray (5Y4/l); fine-grainAd, dense; massive; osagi.te; 



j 

) 

in places unit weathers with la:,•ered relief; Osagia 
abm:dan t, Myalina cornmon, crinoic1 columna.ls c-;;mmon • 

Tota]. Merriam limes tone l7lember O • • • 

Bor.ner Springs shale 

Shale, covered • 

]16 

20.0 t, 

Locality 5. 12 s., R. 24 E., Johnson County; 

measured in road cut on west side of u. S. Highways 50 aYil 169, just 

south of highway interchange. 

Thi cknc-:s s 
Feet 

Plattsh1,;_rg for::nation 

Sprir;.g Hill litlP.stone men:bcr 

Limeston~,, massive to thin bedded, with shale partings • 

Hickory Cri:.,ek shale member 

.j. 12,.CY-

2.. ShalE<, main1y pale olive (10Y6/2), laminr~tt~d, limy .. 0.5 

lo Limestone, grayish oran~e (10YR7 /L,.), weathers 
yello-wish gray (5Y7/2); punky, Earthy, very 
we3.thered appearance; massive; separated from 
underlyfrg unit b,' very thin shale parting; common 
crinoid columnals, rare trachiopods i11cluling 
Comvosita . . . . . .. . . . . . . . . . . . . 

Merriam limestone J:lle:a;.ber 

Upper limestone unit 

Lime:; tone, 
ish t,rey 

m-=_i.:1ium light gr~iy (~J6), we2.thcrs yello,..-
( r::y7/0 ). U,"')"V ~-1· Y'e orr; "'"·1 ,., nh"r,•;t.; C'. .) 1 v,,:, ..... J .l _1. ... ,-0 i.J.....,,s,_J.;> .~, '--1:"' '~-'--.o-..:i.. ..... , 

prominent. vertical jointing; common spot:::: 

o .. 6 

\ 



) 

} 

and veinlets of dark t:rystal1im:; dolomite; rare worm 
borings filled with yellow ferrUiinous clay; common 
crinoi1~ col1.:um1als, r.<:tre .Q§agia, rare small 

·ll-7 

fu.sulini,1s • . .. . . . . • . . • . . • . • tll • • o.6 
Shale hed 

She.le, mainly pale olive (10Y6/2), wea.t~1e:-::, 
laminated, papery, fissile, contains rare 
fragIT!ents . • • .. ., • .. • .. • . 

Lower limestone unit 

sruoo; thinJy 
fOSfil 

Linestcre, ~,;:•1.1:.u:m ligtr~, grey (~6) L,. low,;,r h:o-thirds, 
light gray (N7) :L1 :1ppi:,r one-t··1ird, weathers yellow-
ish gray (5Y7/2); fino-grai11ed, oolitic wi.th sma11 
oo1i ths; :maBsive; one bed; f:1irl2• rromi.ni"1.nt VE·rtl,~rJ. 
jointing; ose.gite; lo·,_rrJr 0.2-0.3 foot is greatl~• 
weathered, dark yc1lm,1i.sl: •J!"a::,ge (lOYH.i':/6) on fract·ure, 
this lower :p3.rt contain.s common fossil fragr.10nts; 0.6 
foot zone of abundant Conposi tg just abo,.re weathered 
part, brach:iopods and H;yaJ h~!-common throughout re;;t 
of 1xnit with rare fenestrate bryozoans at top, 
ili,iM,l':l.. more a'i)Undant fr. upper one-third • • 

Total Merriam lime::;tone member 

. . 1.,6 

Shale, r;:.ostl.y covered, weathers yellowish gr4y (5Y7/2) in 
upp,Jr 0.5 foot; ha.rd, limy, laminar blocks; weathers light 
bluish gray ( 5B7/l) in lower part, silti, platy • • • • • mm. 

Locality 6.. Centsr north side .NEi,, Sec. 9, To 12 s., R. 2L~ E., 

Johnson. Gou ... "1t.y; measured in road cut on south side of road, 1. 7 miles 

wet,t of N·teman Road on 55th Street, Shawnee., 

Thickness 

[ 

\ 



l 

I 

11-S 

Spring Hill Unestone m~?Llber 

. . . 
Hic:kory Creek shale member 

Shale, black, co,rered •• • o • • • • • • • • • • • • G 0.2 

Merriam limestone mer.:~er 

L:im,,c,t-011<> np1•y ]1u" r if]'"''' (~,q)\ 1 re·1-'-}1Pred qic·1·1~:<i~e ___ ,.. '1,,..1.JV ., -, '- ~· -~..,,_t:,JJ.J O .r..J..j A1~~ ' -.• ,, V __. ...,.\...4- -~··-

liclrnn-~overf;d; fl!1e-6r8.ined; riassive; uppf;-')l· surface 
only slightly i.rreg1,l.ar_; t~bun:3ant Osa,);ia., eonmon 
bre..,.~11io1)0,.ls at top; f)OO~cly *3:c:)osec'i • • • •• " •• 

Loi-!er li:nestone unl t 

2. Limestone, me,lium gray (N5) with faint reddish tinge, 
weathered surface lichen-co~rered; fine-grained; 
massive; abur1dant Osagia .•... "' ....... . 

1~ Llmestone, verJ light ;::;ray (IJ8), weathers grayish 
ora.'lgE, (10YR7/4); f:.:ne-grain,:)d; mass!.vh, abundl:l.11t 
Osw;if)., co:r:unon cdnoi:l colt.'r:mals, and eonu:ncm f en,.,~;:;tra te 
bryozoans throughout unit; a 1:i1mdant Com.29si tg~ com;;}:HJ 
1,r-oductids, and rare ~~ihM, especially in lower 0.3 
foot; poorly exposed .. • • • • • • • • • L.CC 

Total Merriam limestone member .... 

3onnr-;r Spri..11gs shale 

Shc1le, arenaceous, light tar;, covered ••••••.••• unm. 

Locality 7. rtr-."! C 10 rn Center east side ,.;;,.t,·4 , .:, ec. 0, 1. 12 s., R .. 21., E., Johnson 

Goun t,y; measured in road cut on Renner Road 0.,3 nrile north of Kansas 

fL'i.ghway 10. 

\ 

\ 



Thickness 
Feet 

Plattsburg formation 

Spring Hill lime: stone membe1 .. 

Limestone, weathers yellowish gray (5Y8/1); thin wavy 
beds; very fossiliferous • • • • • • . • • • • • • • 

Hickory Creek shale member 

Shale, eray, covered • • • • w • 

1. Limestone, dark yellowish orru--ige (10YR6/6), weathers 
slightly lighter; punky; massive; ueathers to thin 

0.3 

irregular beds; upper contact fairly even. • • 1.0 

Merriam limestone member 

Upper limestone u,_~it 

2. Limestone, medium light gray (N6), weathers yellowish 
gray (5Y.7/2); mediurn-grained; massive; prominent 
vertical jointing continuing into overlying bed; 
common veinlets of d5.I'k crystalline and dense 
dolomite; rare worm borings filled with ferruginous 
clay; common fusulinids, common crinoid colurnnals, 
rare brachiopods • • • • • • • • • • • • • • • • o.6 

Lower limestone unit 

1. Limestone, medium dark gray ('NI+) in lower 0.3 foot and 
very light gray (N8) in upper 0.5 foot, weathers 
yellowish gray (5Y7/2); fine-grair.ed, dense; massive; 
oolitic witr. most promina.~ce in middle of bed; ahunda.~t 
limonite altRration at base of bed; bottom surface 
somewhat irregular, upper surface fairly flat and 
smooth; unit very fossiliferous, especially in lm-1er 
and upper one-third; canmon Osagia, very common in 
middle one-third of unit; common fenestrate bryoz1,ru1s 
in lower one-third; lt£al-~ common, especially in . -
upper 0.3 foot; lower 0.2 foot has brachiopo:ls in 
weathered relief, esrecially Comnosita, Comnosita 
also common in upper part of unit •••••••••• 0.8 - 1.3 

Total Merriam limestone member •••• 

Bonm=ir Springs shale 



) 

I 

Shale, grayish olive (10Y4/2), weathers pale olive (l0Y6/2); 
laminated; subfi.ssile ••••••••••••••••• 

Locality 8. Center north side Sec. 36, T. 12 s., R. 23 E~, Johnson 

Com1ty; measured in road cut,.. 

.I J r 
·120 \ 

unro .. 

Thickness 
Feet 

Plattsburg fornation 

Spring Hill limestone member 

Limestone, covered • • ,, • 

Hickory Creek shale member 

. . . . . . . . . . . . . . 
Shale, covered ••••• • • .. • ill • • .. • • • • • • • 

Merria.'n limestone nember 

Upper limestone unit 

2.. Limestone, light olive gray (5Y6/l), weathers dusky 
yellow (5Y6/4); fine-grained, dense; massive; oolitic; 
abundant Osagia., rare !$!allna, rare brachiopods, 

0.5 

poorly exposed o ••••••••••••••• , 0~5 

Lower limestone unit 

lo Limestone, liiht olive gray (5Y6/1), weathers dusky 
yellow (5Y6/4); fine-grained; suh-oolitic; rr.a.ssive; 
con~acts uneven; cornnon Osa,g:iA, rare Nya!l.~, rare 
fenestrate bryozoans throughout unit; common small 
elongate algal masses in middle of unit • • • • • 1.5 

Total Merriam limf,,stone member • .. . .2.0 

Bonner Springs shale 

Sha.le, sandy, dusky yellow (5Y6/4); ver; abundant quartz 
grair1s; covere,j • • . • .. . . • . . .. .., . .. • . • 1' • u11ra. 

\ 



Locality 9. ' cl.. ' S1,q-, :tfw'4 , NW-,r, Sec. 13, T. 13 s., R. 23 E.,, Johnson County; 

measured in road cut in valley side south af bridge. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Li:rnestone, thin wavy beds, mostly eroded • • • • • • • • 4.o/, 

Hicko:::-y Creek shale member 

Shale, covered ••••• . . . . . . . . . . . . . . . " 3.0 

Merriam limestone member 

Upper limestone unit 

4. Limestone, medium light gray (N6), weath:!rs light gray 
(N7); very fine-grained; contains rare worm borings 
filled with yellow ferruginous clay; poorly exposed. 1.0 

Shale bed 

J. Sha.le, co~Jered • . . . . . . . . . . . . . . . . . . . 0.2 

Lower limestone unit 

2. Li:nestone, yellowish gray (5Y7 /2), weathers light olive 
gray (5Y5/2); medium-grained; oolitic; massive; common 
Osagia, common brachiopods ••••••••••••• 1.0 

1. Limestone, medium light gray (N6), weathers light gray 
(N7); fine-grained, dense; sub-oolitic; massive; 
common veinlets of dark crystalline dolomite; rare 
fairly large cavities filled with yellow ferruginous 
clay; abundant Osa.gia, abundant Myalll\a, common 
crinoid colurr.nali:i • • • • • • • • • • • • . • • • .. 1.0 

Total Merrioon limestone member •• • • 

Bonner Springs shale 

Shale, in upper three feet sandy, dusky yellow ( 5Y6/ 4), 
abundant quartz grains; in lower two feet exposed clayey, 
laminated, dark greenish gray (5GY4/1) ••••••••• 

3.2 

5 .. o/ 
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~ocality 10. NE¾, SWf, NE¾, Sec. 28~ T. 12 S., R. 22 E., Johnson 

County; measured in old quarry at northwest corner of De Soto, just 

north of railroad tracks. 

122 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, thin wavy bedded . . . . . . . . . . . . . . unm. 

Hickory Creek shale member 

Shale, pale olive (10Y6/2), weatrers same; limy •••• 

Merriam limestone member 

unm. 

Upper limestone unit 

5. Limestone, pale olive (lOY6/2), weathers yellowish 
gray (5Y7/2); fine-grained; very rubbly but hard; 
resembles a punky limestone; contains irregular thin 
shale lenses; weathers to frothy appearance; uneven 
contacts; canmon brachiopods, common echinoid spines, 
common crinoid columnals, rare elongate fusulinids • 0.3 

4 o Limestone, light gray (N?), weathers same; fine-
grained, crystalline; canmon veinlets of dark 
crystalline dolanite; fairly even contacts; common 
worm borings filled with yellow ferruginous clay; 
rare echinoid spines . • • • • • • • • • • • • • • 0.8 

Shale bed 

J . Shale, dark yellowish orange (lOYR6/6), weatmrs same; 
limy; thinly laroinated; fissile; abundant brachiopods 0.2 

Lower limestone unit 

2o Limestone, yellowish gray (5Y8/l), weathers same; fine-
grained, dense, more crystalline than underlying unit; 
massive; osagite; top of unit is coquinoid with 
abundant brachiopods and crinoid columnals, crinoid 

---

columnals up to 0.5 inch in diameter, also fenestrate 
bryozoans; separated fran underlying unit by thin shale 
parting; abundant Osag:ia and common crinoid columna1s 
throughout unit, r.are M,:a:l±1'la in rµclile of unit • • 1.1 

i ,,_L,., • ..,('. 
1· ~· 

\ 

I 
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1. Limestone, light olive gray (5Y6/2), weathers light bluish 
gray (5B7/1); fine-grained, sanewhat sa'ldy; massive; 
lower 0,.1+ foot weather;5 yellowish gray (5Y7/2); fairly 
even 101.rer contact; M!alin~ and brachiopo:1s abundant 
throughout unit, Composi ta abunda,>Jt in middle one-
third, sponges abundant in upp<~r 0.4 foot • • • • .. 1.6 

Total MerrieJn limes tone member .. • 

Bon.nor Springs shale 

Shale, moderate yellowish brown (10YR5/4), weE:.thers ycllo1,vish 
gray (5Y7/2); sandy, lrurinaten, fissile; upper ~ontact 

4 .. 0 

only slightly irregular. • • . • • • • • • • • • • • • • u:mn. 

Locality 11. NW:;t, Sec. 31, 'l'. 12 s., ri.. 22 E., Johnson County; measured 

in road cut on east side of Su..".lnower Road. 

Thickness 
Fee-t 

Plattsburg forrna tion 

Spring Hill limestone member 

Lilneston'=', massive to thin bedded ••••••••••• s.o I 
Hickory CrBek shale member 

2.. Shale, dusky yellow-green (5GY5/2), weatl-.iers grayish 
yellow-green ( 5GY7 /2) ; laminated • • . • • • • • 0. 4 

1. Limestone, mcxierate yellowish brown (10YR5/4), weathers 
dark yellowish orange (10YR6/6); punky, fine-3rainej; 
weathers to crumbly fragments; separated frcrn. ui1de-r-
lying bt7ld by weathered parting; abundant crinoid 
col 1.ll11!la Ls • • . • . .. . .. ... ... • • • • • • • • • • 0. 2 

Merriam limestone memb0r 

Upper limestone unit 

5.. Limestone, medium Ught gray (N6), weathers light olive 

\ 

\ 



gray (5Y6/l); aphanitic, dense; massive; abundant 
dolomite spots and vetnlcts throughout unit; common 
Osagia in lower one-third of unit and in places 
surrou..~ded hy limonite; coounon smal1 brachiopojs in 
lower one-third, also surrounded hy limonite; 
limonite gives mottled a~pearance to rock. • • • • 1.0 

4. Limestone, medium light gray (N6), weathers light 
olive gray (5Y6/l); fine-grained; massive; separated 
from overlying unit by a thin parting of brown shale; 
common Osagia and common brachiopods •••••••• O.J 

Shale bed 

3. ShalA, dark yellow-orange (10YR6/6), \.teathlrs lig.½.t 
olive gray (5Y5/2); sandy; thickness irregular; 
grades into underlying unit • • • • • • • • • .. • • 0 • .2 

Lower limestone unit 

Limestone, greenish gray (5GY6/l), weathers same; 
coquinoid and crystalline with common crinoid 
columnals and rare brachiopods •••••••• . . 0.3 

1. Limestone, ligh4:- olive gray (5Y6/l), weathers same; 
fine-grained, abun~ant limonite; appa.r~ntly massive; 
crumbly in hand specimm; base not exposed • • • • 0.4.f. 

Total Merriam limestone member. . . T.iJ 

Locality 12. 0.4 mile west of NE corner Sec. 4, T. 13 s., R. 22 E., 

Johnson County; measurPd on road at east bluff of Kill Cre.-~k. 

Plattsburg formation 

Thickness 
Feet 

Spring Hill limestone member and Hickory Creek shale member 

Lim9stone, erosion remnants, and shale • • • • • • • • • unm. 



Merriam limes tone member 

Upper limestone unit 

4. Lirr,estone, medium light gray (N6), W""a+.oors hluish 
•..th.ite (539/1); vt?:ry fine-grained, dense; massive; 
brittle; weathers into angular blocky fragments; 
common worm borings filled with yellow ferrugino-:.lS 
clay; common crinold columnals and common brachi-
opOOs • • • • . . • . • . • .. • • • • • .. . .. . • • 1.6 

Lower li:-i1estone unit 

3.. Limestone 7 greenish gray (5GY6/1), weatre rs yello\>lish 
gray (5Y7/2); fine-grained, dense, soncwhat sandy 
and orang<:- to1,,,1ard h£u3e; thin even beds; common 
Osagia, co:mnon Myalina, com .. 11on c:cinoid cnlumnals, 
rAre sponges, rare brachiopods ai.. top • • • • • • .. 4.3 

2. Limestone, pale olive (10'16/2), weathers grayish 
orange (10YR7 / 4); Sl~.u3y; cormr,on crinoid column a.ls, 
rarP. Cmr,osi t£ . .. . . . . . .. .. . . . .. ., . . . . 1. C 

1. Lime.stone, i:alP olive (lOY6/2), w,-:inthers dusky yeJlow 
(5Y6/4~; sandy; corJnon er-lnoid colnrinals, rare 
fenestrate 1'.)ryozoans, common lf:yalina; poorly ex1_,oser1; 
unit.s 1 and 2 more closi::ly resemble the m1der1ying 
Bonner Sprir1gs shale in weathe::-:ing color and t:,T,e of 
mated al than the dense overlying beds of the 
Merr:taZi ••• . . . . . 

Total l<errLlE Jimestone member . . . 
Bom1er Springs shale 

Shale, pal,:, olive (10Y6/2); sandy; with limonH,e stair.s; 
poorl "<l e;(l)Osed • • .. .,. ., • • .. • • • • • .. • • • • • • • 

Limestone, congloI11eratic, cross-bedded •••••••••• 

1.r. 

7.9 

Locality 13. 0.1 mile south of ~,JE corner, Sec. 21, T. 1.3 s., R. 22 E., 

Johnson Count;y; measured on road. 
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Thic1.::ness 

Platt,sburg formation 

Sp!"ing fi:l1J Jle:1estone mEXilber 

Li.nestone, grarrular 

Hickory Gret::k ;3hale member 

Shale, ferruginous, ;yellow . . . 

Upper limestone 

':. I • ' , i • , fur-'\ -'-l -, • d J , i ;llHCST,C;:rie, J~ ~l1G gr·~t \l\·t,i, '.-lt~Ct 1-r~ar .. s Ll.Ji;lf, C'.J~ '"V8 g~r-F~"\l 
f ~,r/ I] \ r· . . J • + ,", , 
,Ji")1 .,;; 111e-gra; ... 1;.eo., ctense; mas~1.~1~]; t11tr~:- c1·y~vc~.~1ri~~ 
that::. louer units; crnrDon ·.m:rm borings filled ' . .:i.th 
f ~r~c~""-Gino1,1s cla~;,1; 6}.fun.dant. 111110.ni t.e at tor,]_ I"~re 
c1~in_(,id eol1.u1nct.ls, abtu1c1ant :r:J1.n.:}j nids at top ., e loO 

101,;cr lirr.:,2stone 1.mit 

Lirnest•::m.e, rale yellowish 
JV~•l., o~,,{ ci}, ;:,'""" (e:.y7/-:::'1 · •.... ,,1 - ·•- ... uJ·._.J .,.)J... "'"" ' 

rar1:'! crinoid colurnnals . . "' . 
1. Limestone, pale yellowish brown (l0Y:"-?.7/2), weathPr:; 

yellowish grr,y (5Y?/;2); aphanitic:, dense; maf::sivtJj 
subconchoid.a.l fracture; car,rn.on worm bo:dngs filled 

0 r;; ...,. 

with ferrugh:ous clay; poorly fossiliferous • • • .. 0 .. 5 

Total Merria1n limes tone member 2 .. 0 

Bonner Springs shale 

uron. 

Loeality 14. R. 22 E., Johnson County; 

measured on roaJ. 

Thic.ku,ess 



I 

l 

Plattsburg forination 

Limestone, l'.'!overed 

Hickory Creek shale rarirnber 

Sha.J . ..,, limy, µoorly exposed 

Upper lim1'!stone unit 

Limestone,. me 1ium Uu;ht gr:1.y (N6), WE'athers pale yellow-
orange (lOYHE/6); me-!i.1m1-grs.lned, brittle; massive; 
comrion worrn borings filled wi r.h fErruginous clay; 
poorJy fossiliferous • . • • • • • • . . . . . . • • • 

Total Herr is.r11 limes tonri P1erobe1· 

Barmer Sprir,gs shale 

Shale, c O'"'J'e.red . . . 

0.2 

Loc2lity 15. 0 .. 1 mile , . ..rest of NE corner Sec. JO, T. 13 s., R .. 23 E., 

Johnson Cormty; mee~sured on road. 

\ 

Ttickn~ss 
feet 

Plattsburg for:ne.tion 

Spring Hlll limeBtone member 

Limestone, brown a.nd gray •••••.••.•..•• " 6 .. 0 

Hickm.·y Creek shale member 

She.le, browu to gray, ferruginous • • . . • • • • • . • • 1.0 

Me1·:riW1 limes tone member 

\ 



l 

j 

Upper limestone unit 

4,. Lirr.e:,:-tonA, light era::,· (N7), we[1thers yellowish gray 
(5Y?/2); fine-grained, '.:!cmse; massive; common 
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veinlets of dark crystalline dolani te; common worm 
borings filled with ferruginm.IB cl.a:,·; eammon crinoid 
cohnnnals; rare fusulinlds ,, • • .. • • • • • • • • • 1 o3 

Shale bed 

3. Shale, covered 

Lower limestone 1mlt 

2., LL"11estone, light gray Un), weathers ye11owh1h gre,y 
( 5Y7 /2); finP- to medhm1-grai.r cd, ,_l er:se; mas si v13; 
blocky; oolitic; abu.nc'\3.11t 0s1:J.gia, coo:mon crinoid 

0.5 

columnals, common 't-tyalina • . . . . • . • • • 0 o 3 

1. Limestone, 
( 5Y'7 /2); 
exposed 

light gray (N7), weatbers ye11owish gray 
fine-grained; ahundan t Oss.r:ia; poorly 

ToL:11 Herriam lj mes t.one :i:ncmber . . . 
Bonner Springs shale 

Sl1ale, covered f" • • • • • • 1!'11 • • • .. o • • • • "" • • • 1..ll1JTI.. 

Locality 16. SW¾, SRi, Sec. JO, T .. 13 s., R. 23 r; .. , Jol:nson Count.y; 

measured in road cut on hilJ., west sL1e of bridge over west branch of 

Cedar Creek. 

Plattsburg forrr.ation 

Sprlng Hill limestone w:mber 

L:!.nH=.•stone, thin wt:wy beds 

Thickness 
Feet 

\ 

\ 



l 

) 

Hickory Creek shale member 

Limestone, orange, punky, abundant fusuJ.inids • n • • • • ur.:m. 

Merriam limestone member 

Upper limestone unit 

5. Lirnestor,e, medilun light gray U:6), weathers dusky 
yellow (5Y6/4); very fine-grained; massive; rare 
Osagia; upper part of unit Yery light ;ra.y (NS) with 
conrrnon worm borings fi11ec with ferruginous clay, 
coomon spots and vein lets of dark crystal llne dolo-
mite, and common robust fusulinids • ,, • • • • • • 0.8 

Lm1er limestone unit 

Linestone, light gray (N7) in upper ar,d lower berl, very 
light ~ray (NS) in niddle bed; ':m2.tr£rs dusky yellow 
(5Y6/l.Jj fine-grained; eaeh bed massive with slabby 
weathering along irregular w1::::vy nlanes; oolitic, 
ooli ths smaller at top of 1.u:it; abun,:ant fossil frag-
ments, Osagi.§!. abur,dant, but common near the top af 
unit; Myalina rare; abundant crinoid ~olumnals; --
common brachiopods; abundant fenestrate bryozoans 

3., Limestone, light gray (N7), wec:,thers dusky yellow 
( 5Y6/ 4); dark browr~ tinge just beneath weathered 
surface; fine--grained; oolitic; massi v-e; rare 
fusulinids and Osagia, com;,1on crinoid colurrme.ls • • 0.3 

2.. LimeEtone, light olive gray (5Y6/1), weathers d1...sky 
yellow ( 5Y6/i+); dark brown tinge just beneath 
weathered surface; very fi!'.'l.8-grained, dense; Llassive; 
promi::-ient vertical j oint,ing; abundant fossil frae-
ments; abu..11dant Osagia, abunda..'1t bra.chiopods with 
common Composita, al.mndar1t crinoid colmals, common 
fenestrate bryozoans • • • • • • • ••••• " • • 0.6 

1.. Limestone, moderate yellowish brown (10YR5/4), weathers 
dark yellowish orange (10YR6/6); very fine-grained, 
earthy throughout but more earthy toward base; 
abundant fossil fragments; abundant Myalina, abuwfa.nt 
brachiopods wi t,h abnnda.nt Como,Q§fu, common fenestrate 
bry oz oam1 , abundant crinoid coluronals • • • • 0, 5 

Total 11erriam limestone r.1.embe.r o 

Bor.nt:'-r Springs shale 

Shale, grayish olive (lOYl./2), weathers pa.le olive (10Y6/2); 
hard; silty •• 8 •••• - • • • • • • • • • • • 

unm. 

[ 
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Locality 17. NW corner Sec. 16, T. 15 s., R. 23 F.., .Tohnson :-',ounty; 

measured in ditch at SE corner of road junction. 

Thiclmess 
Feet 

Plattsburg formation 

Spring Hil] limestone member 

Limecton8, massi,,e, weathers to thin beds • • • • • • • • 10.0t 

Merri~~ limestone member 

Upper limestone unit 

3. LLmestone, yellow~sh gray (5Y7/2), weathers yellowish 
gray (5YB/1); very fine-grained, dense; blocky 
splitting; ms.ssive; common worm boring~ filled with 
ferruginous clay at top of unit; common crinoid 
colllIIlnals " . • . . . . . . • • . • • • . • . . 1. 0 

Lower limestone unit 

2. Limestone, medium light gray (N6) to light gray (N7), 
weathers light gray (N7); fine- to medium-grained; 
massive; separated from ur:derlying by difference in 
weathering resistance, appears a.s one bed in place::,; 
ahundant Osagia, cooimon MyaUna, common crinoid 
columnals, rare sponges, rare clusters of c~11careous 
algae, common Composi t,11 in lowPr p3rt • • • . • . • 0.6 

1- Limedono, medium eray (N5), weathers medium light 
gray (N6); very fine-gr8ined, dense; massive; 
abundant limonite gives orange mass color to bed 
on fresh fracture; abundant, Osagia . • • • • • • • 0.4 

Total Merriam limestone member • . . 
Bonner Springs shale 

Shale, dark gre1mish gray (5GY4/l), W'eathers grayish yellow-
green ( 5GY7 /2); clayey, laminated; yellow in upper 0.1 

2.0 

foot . . . . . . . . ; . . . . . . . . . . . . . . . • • 1.ll1Dl,. 
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Locality 18.. One-qua.r+,er mile north of SE corner, Sec. 19, T. 15 s .. , 

R. 23 E., Miami Co,mty; measurPd on road .. 

Plattsburg formation 

Thickness 
Feet 

Spring Hill limestone member and Eickory Creek shale rember 

Limestone,, rlark yellowish orange (lOYRG/6), weathers 
grayish orange (lOYR?/4); E,arthy, punky; thin bedded 

Merrlam limestone member 

UppAr limestone unit 

Limestrme, Hght gray (N7) am yellow-ish gray (5Y8/1), 
weathers yellowish gray (5Y7/2); \Tery fine-gr9Jned, 
dense, blocky splitting; massive; abundant spots and 
V"dnlets of dark cr:1s tu.lline dolo:rd te; corruT.on snall 
CB.Vl ties filled wi t.h ferruginous clay; common worm 
borings filled wl th ferruginom clay; ra!"e crinoid 
columnals, rare fsirly robust fusulinids ••••• 

Total Nerrim li:rrt?:-d;.one member • 

Bonnf>r :3prings shale 

3.o/ 

. . 

Shale, covered • . . . . . .. . . . . . . . . . .. . . . . • 

Locality 19. SW Co,...nPr I1J1vJ_1_ 
, - j_. ' ... , 

R.. 23 E., t-1iami Count.y; 

measur"3d 0n road just north of bend in road. 

Plattsburg fnrma ~-ion 

Spring Hill lime'.'l i.one mori.hnr 

Thickness 
Fee·t 



Lirr.e:=d,,::m~, yel lm,ish gruy ( 577/2), weathe1.•3 r:ale yello-.1ish 
orange (lOYR:-3/6); W>;ry fine-graine:i, dcmse; th.i..n bedded; 
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poorly expos~d. • . . • . . • . . . • 1..:1.nn. 

Upper limestone nnit 

3. Lime stow::, light gray (N7), wes.thers ye11oi.Jish gray 
(5YP/1); very fine-grair,0,1, dense, blocky splltt:Lig; 
massive; abt::rd.ant s:_)ots e.nd vAi::-1::..et'.3 of dark 
c17::' ':,'.::.lline dc,lor;,.i :Je; r~u·P cavi. tiP s filled 1,1i th 
or:::nge l:lmonit9 1 li-nestone is pa.le red (5R6/2) aro1md 
tht::,";.e cavities; rare Qsagia, ccsnmon laree robust 
;"usulinids, rar,~ (:rL10L: coJ.urri:1:1ls •••• • • • 1.0 

Lo·,.rer limeston.e unit 

2. L-i:m~stone, v,;,ry light sra.y (NS), 1.,ee.thers yellowi:sh 
gray (5YS/l); fine- to merliun-grained, oolitic; 
ma;:;eivt'c; sever3.l beds; poorly exposed in ::1iddle of 
,mi t; abundEm t '.}:>agia, r9.re cephalopods, common 
crinoid columnals, cor;..1non Hytlina in louer part • • • 5.5 

1. Llmestorn"', med...i .. um gray (N5), weathers light olive 
gray ( 5Y6/l); fine-grained., oolitic; massive; low-er 
0.3 to 0.,4 f<Jot mai,1y li::i:oni t8 rl"placen:ent ::.'.., unit 
l of Locality 17; abundant Os:~gia, comJ11on Nyali!ill,, 
cor:imon Conmosi ta, co;:r,.mor, crlnoid columna.ls • • • • 1.2 

Tot:3.1 Merriam lime:3 Lone men,11er • • • 7.7 

3on..ner Springs she.le 

Shale, light gray (5Y7/2), weatl-ers same; clayey; 
about six :feet exposBd •••••••• . . . . . . unn. 

Locality T. 16 ,S ., R. 23 E. 1 Mismi C01.mty; 

'1le.?.sure-l on road, 10n ;.1ards north of road juncti,in. 

Th:.ckness 
Feet 



Plattsburg formation 

Sp:ein6 Hi.11 limestone :member 

Lirn":lstone, e:,-od~d rubble • • .. • .. • • • • w • • • • • • 

Hickory Creek shale member 

Shale, covered . . . . . . . . . . . . . . . . . . . . . 

Upper limes~onc unit 

3. Limeston,.,,, ligh':, gray (r,n), weathers yello'Ai:!h gray 
( 5Y8/l); vc~y fine-grain8d, dense, masioiv<:>; co..imon 
spots and veinlets of dark crystalline dolomite; 
rare worm borings filled with ferruginous clay; 
COTII"10n cavities filh,d with orange limonite; 
separateJ from unit 2 by 0.1 foot of slabby lime-
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UJ:i:n. 

s tone; abundant, crlnoid col unmals .. • • • • • • • • 1. 0 

Lower limestone unit 

2. Limestone, mediun light gray (tr6), weathers light 
olive gray (5Y6/1); fine-grained; ooli+,ic; massive; 
separated from u.nit 1 by O.l foot shaly liroostone; 
ab1md.ant 0s::1:;ia, common brachiopods, common crinoi.i 
col1..lllnals • • • • • • . . . . . • . • • • . . • • • 0. 6 

1. Li::nestone, medium light. gray (116), weathers light 
olive gray ( 5Y6/l); fine-grained; massive; abllndan t, 
limorii te replacement; rare :;§c'.gia, comon brach-
iopods., common }:J,xalin~ com."lon crinoid columna 1'3 • 0.4 

Total :Merriam limestone member • • • 2.0 

Bonner Springs shale 

Shale, pale olive (lOY6/2), weathers same; liTey, nodular mrm. 
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Local-J.ty 21. s(~C. 23, T. 15 s., R. 22 E., Miami County; 

measured on road just west of farm house. 

T11ickness 
Feet 

Platt$burg fornl!ltion 

Spring Hill linestone member 

Li.T'lestone, brownish, eroded rubble 

Hickot'y Greek shale mem.b~r 

Shale, limy, covered 

Merriwn limestone member 

Uppe1· limestone unit 

. . . . . . . . . . . . . . . . . . 

3. Linestone, medium light gray (n6), weathers light gray 
(N?); very fine-grained, dense; massive; conmon 
spots and veinlets of d.'l.rk crystaUine dolomite; 
rare wort1 borings filled wi tJh feeruginous clay; 

unm. 

unn. 

corrrnon fusulinids, rare cr:i.noid colrnnna.ls • • • • • 0. 5 

Lower limestone unit 

2. Li:nestone, light grey (N?), , .. rnathers very light gray 
(NS); fine- to mediurn-grain~3; massive; several 
beds, even bedded; oolitic; abundsnt Osagia, common 
crinoid colurnnals, common brachiopoos • • • • • • • 2.0 

1. Limestone, medium light gray (N6), weathers light 
olive gray (5Y6/l); fine-grained; massive; abundant 
limonitf:'! replacement ir, lower part; conm1on Osagia, 
comr.i.on Composi t{¼, carr~,non crinoid ct'.1lumnals • • • • 1. 5 

Total Merriam limestone member • • • 

Bonner Springs shale 

Shale, pale olive (10Y6/2), weathers yellowish gray (5Y7/2); 
nod1-ll.ar, sandy _ • • • • . • • • . . . • • • • • . • • • ll.l1II1. 



Locality 22. NW-4, NW¼, Sec. 5, T. 16 S., R. 22 E., Miami County; 

measured on road just east of bridge. 

1.35 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone me:mber 

Limestone, mostly covered • 

Hickory Creek shale member 

. . . . . . . . . . . . . . . 

Shale, yellowish., nodular, marly, overlain by punky lime-
stone bed • • ,. ,. .. . • • . . . . . . • • ., . . . • • • 

Herriam limestone member 

Upper lbnes tone unit 

2. Limestone, light gray (N7), weathers light olive gray 
(5~6/1); very fine-grained, dense, brittle; massive; 
abunda...'1.t spots and veinlets of dark crystalline 

unrn. 

dolomite; common worm borings filled with ferruginous 
clay; rare brachiopods, common fusulinids • • • • • 1.0 

Lower limestone unit 

1. Li~estone{ mottled, medium light ~ray (N6), pale olive 
(lOY6/2J, yellowlsh gray (5Y7/2J, with ablmdmt 
limonite., weathers yellowish gray (5Y7/2); i'ine-
grained, dense; massive; sl~bby weathering; abundant 
ex~remely large Osa~, common brachiopo-1s, common 
crinoid columnals • • • • • • • • • • • • • • • • • 0.5 

Total Merriam limestone member. . . 1.5 

Bonner Springs shale 

Shale, pale olive (10Y6/2), weathers yellowish gray (5Y7/2); 
nodular, sandy; with accessory white quartz grains • • • unm. 



1.36 

Locality 23. NE corner Sec. 3., T .. 17 .s., R. 22 E • ., Miruni C01.mty; 

measured in road cut at top of hill just ,,r,.'lst of road junction. 

'I'hickm:iss 
Feet 

Plattsburg formation 

Spring Hill limestone me:nber 

Limestone, weathers light olivfl gray; thin bedded; 
eroded rubble • ••••••••.•••...•. . . . 

Hickory Cr~ek shale member 

Shale, covered . . . . . . . . . . . . . . . . 
Merriam limestone member 

Upper limestone unit 

.3. LimestonA, very light gray (NS)., weather::; light olive 
gray (5Y6/l); lower part slightly darker gray with 

1.0 

1.0 

orange limonite L~ cavities; fine- to medium-grained 
oolitic; massive; u::iper contact fairly flat; common 
Osagia, common brachiopods, common crinoid columnals 1.5 

Lower limestone unit 

2. Limestone, medium light gray (N6), weath:lrs medium dark 
gray (N4); fine- to medium-grained, oolitic; massive; 
cavities filled with orange limonite at top and 
bottom of unit; separated from unit 3 by a thln a.,id 
fairly regular shale parting; abunda!lt .Q§_agia, rare 
~~!r!J!, common Comnosita, common crinoid coluronals 0.6 

1. Limestone, medium light gray (N6), weathers dusky 
yello:' (5Y6/4); medium-grained, granular, suboolitic; 
massive; separated from unit 2 by a thin irregule.r 
shale parting; cormnon Osagia, abundant bra.chiopods 
1.,lith abundant Composita at the base • • • • • • 0.4 

Total :Merriam limestone member • . . 2.5 

Bo,mer Springs shale 

Shale, dusky yellow-green (5GY5/2); covered, sandy., hard • unm. 



} 

) 

L0cali ty 24. Center weat s iQ' e of' sw-l-, Se" J T S R ? " '""r· It.:..,,.,,~ - ... i . .,. 411 , • • ' - • ,_.<, .ft) J "-Tllo.4,~ 

C01mty; measured on road, O.2 milA s01.,th -:if Kans.!:ls Highway 68 .. 

Thickness 
Feet 

Pla~tsburg formation 

Spring Hill limestone member 

Limestone, covered • • • • • • 4 • • • .. • • • • • • • • 

Hickory Creek shale member 

Limestone, l!.ght orange; punky, ncdu.lar; very thin bed; 
abundant crinoid col11mnals; O7erlyinr; beds covered • • 

Eerriarn lim,z,stone member 

Upprc:r limesto~e 'Wlit 

3o Limestone, medium light gray (N6) at b~se and light 
olive gray (5Y6/l) at top., weathers yellowish gray 
( 5Y8/l); fine-grained at base to very fine-grained 
at ti,1,; massive; sl::1.bby weathering more prominent 
than in unit l; ab1:ndant s ,:ots and veinlet.13 of dark 
cryDtalline dolomi t:.e in r;ciddle one-th5_rd of unit; 
worm borings billed with ferru6inous clay nbu:.-idant 
at tor) but rare a.t base of unit; "th8 following 
fossils are abundant in the low8r aw:1 upper 0ne-
thi rds of the 1,:mi t but are rare in the :middle one-
third: crinoid columnals, short robust fusulinids, 

unm. 

1.L"l!Jl .. 

and thin elongate fusulinids • • • • • • • • • • • 0.7 

Lower limestone u1"it 

2o Limestone, dark yellowish brown (lOYRl+/2), weathers 
yellowish ?:,Tay (5Y8/l); fine-grained; massive; 
abundant small cavities fill,c;d with ar-a.'1ge limonite; 
common Osagia, rare echinold spines, rare fen es tra te 
bryozoa.ns, connnon crinoid columnals, rare Comoosita 0.2 

l. Limestone, medium gray (N5) with some small areas of 
dark gray (N3) awl light olive gra7 (5Y6/l) at the 
top, ·,1eathers yellowlsh gray (5Y8/l); fine-grained; 
oolitic with srna.11 ooli ths ; massive; slab by woaa ther-
i ng; abundant irregular joints; common limonite 
weathering; Osagia common at contacts but mo·e 
abm,dant in middle of u:tlt, abund1.:1.nt crinoid 
columnals, rare M:yalina, rare fenestrate bryozoans 

( 

[ 



J 

j 

in u;iper one-third, br-1.chiopods with Compos:l t,:,, 
abu.'l.dant in lower Oo4 foot and common throughout 
remainder of unit ••••••••.•••••..• 

Total Merria'Il l:1.!neston-2 member • 

Son.'1er Springs shal~ 

3hall), moderate olive brown (5Y4/4) to olive 6ray (5YJ/2), 
weathers ,)ale olive (lOY6/2); silty, paper:" ••••• 0 0 

1.1 

U."1.'11. 

Locality 25. Center east side NE¾, Sec, g, T. 17 S., R. 22 E., Eis.mi 

County; measured on roc.d about 0.2 mi.le south of road junction. 

Thick.riess 
Feet 

Plattsburg formation 

Spring Hill limestone nember 

Limestone, covered 

Hickory Creek sha.le nember 

unrc.. 

Shale, yellow, nodular, partly covered • • • • • . • • • unm. 

MerY-iam limestone member 

Upper limestone u.~it 

J. Limestone, medium light gray (HG), weathers yellm-risb 
gray (5Y7/2); fine-~raine,l, oolitic; massive; rare 
Os,gia., rare elo:-igatG fusulinids, comrc1on 1::.rfachio:=,ocl_s, 
COI:'.Don crinoid colUt.,,,JJ.aLs • o • • • • • • • • • • • 1,,5 

Lowf"r limestone unlt 

2. Limestone, li15ht 6ray (N7), weatters yellowish <ray 
(5Y7/2); fine- to medium-grained, oolitic; several 
indistinct beds, lo-r a.n.sle cross-bedding; abundant 
Gsagi"' becoming canmo>1 to·,r:1rd tc, ~1, ccr::mon ,~r inoid 

\ 



, .,_. 
C,)l uinnals, co:rn.mon hrachi opoJ s • • • 0 0 • - • 

Limeston':l, m<?dium lit{nt gray (N6), weathers yellowi:::;h 
gray (5Y7/2); fine-grained, ,Jolitic; massiv1:•; lowc,r 
0.6 foot with almnda:d, limonitP renlacement: se,):ire.ted . , . 
fro:11 unit < by a thin s1i6.lfo riarting; c0mmon ~rinn5-:1 
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3.0 

cnlu.mns.J.1.:, 2.hunnant L)sagia, canmon Mval.l!'Ht, ::i.Lun.d.::rnt 
Canrnosi ta with c0mr:-:on other brachiop,:.,.·:s •••• " • 1.0 

Total Eerriam llmPstone member. 

:Jonner Spring::: sl,tle 

S:1e.:;:,, ::ioforute olive l::rown (5~D~/1,.) to olivs 2.~·ay (5Y3/2), 
weathers pal,-o olive (lCY6/2); dlty, papery •••••• , 

Ce:1ter north side NE"4, Sec., l;, T., 17 S"' Ro 21 E., Yt!ir:,i 

County; measured 0:'1 road about 2'50 yards we;:;t of road jun,~tion~ 

Tbickness 
Fe8t 

Ple ttsburg f.'orrria tion 

Spri: 11:; H111 line=,ston'-" r•ter:Lber and Eic:kor:,r Creek shale member 

L~.mr=:stone, lower ,;art ycJ.1ow, shnly, f:''Jnky . . . . . . 
Merriam J imestone m"!rnber 

Upper limF.:'.:itone unit 

L . ' 11 . , / ,..",.., ;~ \ --=~ ... ,,e.,..' •70-·. no1e imest,on_e, ~Tf~ ovristi ~ru;v \:>i- 1 /t<1, ,,.;~,:1.v11 .;..t, ·.,1-·;/ .:'Cl.,..:J...., 

oi-ar.6e (lOYRB/2); Vt-;ry fine-iralnod, dense; bloc'...~y 
sr,it_,_-~ r'"j,'(• r-o:~si·v·A· corr1rnnr spot-.s -9.r1 ·:l ;,,.e; ~·11~-~t;:3 nr 
\ ,4. 1,..;.,. v ..... ,. '"G' L, l,,'-, .1 ,. I • - • -. • • - ·, • , 

.Jar'l:: crvs t.':J.llir::e dolo:ni t~,,; comr:10n ,,rorn b,n·in,_;;; fills,, 
" 1,.;rith ferr-n~j_non-: cla:,r; ~~3.1""e 0~~ar:! .. ct, alxt1i1iJant rot,t1st 

fn.s~1.tnirls, t~.l:;und:~11.n t 11:r::1.chi opot1:~, corLr:1or~ :'t3ne2 trc. tr~ 

un,71. 

·brJ1 ozo:.:tns, coran~on ,-;rinoid c•Jlurn.r,..J.,1~... • • • • • .. .. • I .o 

Sralo bed 



j 

l 

0 .. 2 

Lower lL'11estor> ur,i t 

1. 

I~iir~e stone, n1e·:1l 1J111 1 igr..t ~-;r·a~_r 
gr:.:11.,r (1:8); r\e;_Ji1.un-t_rz.tlr.t::d, 
.at,un.·lcr1t fo~sil f!"'~GT':·~rits; 

('N6 1' \,fi.:..:':.1 t1.,...,.-,-r•~ "Trr.i,""!l~!' 11· :"1,·1:t. 
• . ' . .,. ··~- - ' -· J «· t:) 

"'JY~~t'~r c;ra:rcular _; macsi -rre; 
2.burdant c:r1 n.o:i.d C(,lu1,nal s, 

cornrr~nri nsagia, ral'f? fE1r ... e:st1'att:_: i;1·~"()~0::-u1;·=, r~.rc 
Co1nuo,3i ta • 

Li:meston';:!' ,r,,,:: 
,~i":-,v ,' !:.Y?..11 ',·; u ., ./ , ,; 

] i&.;ht ~rr:t~-~ (i-T8), \•lea the:rs 
vBry fl!l("-gra:i•:,<?c1, dens,:,, 

mE.Dslv~ i -:t1~~u.ndfuJt ~r.ots ~J1,:: ,..1,yt~i:"'lets ,)f 

yelJ.a,,.,f:.:1-, 
bri +,t,le; 
,l,irk 

c:r .. ~r~tc';l.lin~ <lo1.mi t,.:.~; r:~:r,~ l:,r~;·~~r::_oy:0""1s i-:;ut 
e:t:t~t·1meJ;I 3.°!)1-:1:rdll.r.tt Qa:i;:oai~ • • • 

jJi ·J1e::-vc;:1e: t·t·~·•.Jl·un1 ir·c;_,~r (~:)), \.Jeo.t:-e:~~:7 l:tght J::1-::~J1 (177); 
finP-grainHtl, t10J} .. ~.le; i:;c; .. ssi,;r•.~; cor.rnon crir:r 
<?n] 12:11:-::.al,,, ah~,1F1an-t ~.tl~, rare l'tj'tttim • 

shale 

3.1 

.,_T•,. 
j. ,·:;;., 34, .Fr:::_nlrJin County; 

T}1ie::kness 
F1:1et 

\ 

I 



I 

r. 
,,' 0 Liml::3:.o:1t;, 1tg£.t JrE~Y (!,J'7), 'Weawne:.: .. ;.~ ~i,.:<_~iurr. ligl:1t ;J,'":( ... y· 

f:1Tf;] • -,r1e•r--r f"'1.-~nf~-:n·..,t itlP;~ ,..~o~< .. e• ~'>'";~:-•ci"v(.,• '""nrr:rr.nn 
\ .... # 1 . J .. _ ,. 0 .... ' .. •;'---, .............. - ·"" ·•--ls-...,...,_ . ; ...... __ ._, 

, .. 4?~_1:lets tJf 13,:,,,;~f:- 'J'!:'ej., dolt-rci-~8; ll~'}'~-'.:!.~ co11tact f::.tirJ:r 
flat; 3•:'l':.!':,tecl fr:x, llli'clt:·rJ.:,·:i.ng 1.11:li+s oy a tbi.11 to 
n.1 foot -3>:z,2,~ r•c.rtir;; 2i,·'ilur to u.11:i.t 3 r,1r~ .tith nl) 
1-LnH.~[;-t.onc~ rod1.:Q.3s; rar·t.? sr.1cl:. \•·c,1"1:n 1Jar:ings filled 
·wi tf"_ f·?r·rugir~~>1 1~~ 1~lu-J-; co?iff'~JJn ··:r~_t·~_c,id colu:cJ13.l::, 
eo·:•nr~on ec;fd .. r:nJ;i s;-;in.es, ~c.:re _r·n;::!1_tli!-~ids • o • 

Lir-it:~toni~•, ljb~it irs;' (:\T7) ir1. :.,;\.>-:r on\:·~-t<-~::.r:_1, , .. ,}J_t .. i:.:) 
(:,T?) 5-.1~~ ~-:··ir3,(_1}e, =J..1,J -\.Ttfr"":/ 7.i61:'~t :_;1~::y (I7S) .:n J O\.r~_'.1, 

or:f'-t~::i_1•,l, ,,.-e:_:,,tl•ers ,-r:cdiurn 1ight Z,!'='J (I;(,); finc--
6~"a"ir.r~J; ·Ot)1.i.tic, 1,~rlth larger ,jn1i.t.Cs ~t_""\_._f2_r,~~ "t,[!e 
7j"or1; O~.,r~·:el~!"t:~ f~l"OSS-1.:•E<\.?.:i.r.i_; of ;_(Y.-! 2:I:;;} 1_:, ~- 1~; ":j_ng 
i:"".regri1~11~ an 1J. tl-ll1~. 1i_rS 1.1ni~ h~i~ '.1-~assi~rc~ 1ppeart.~~nc!e 
lr r-,l:::._ce(_~; r:0rt,r~1on 1-,r.,~.c~l ic1:·1ods, --~s~-,,.;:ia c~oriJ.tnqri irt 
l.c11,:e1~ un,.} r:1i 1 .. Itlle one-t'hir(\.~-, ~nrJ e.l)ur1daat ir:i 1~EJ-'Cl' 

Sh3.}c, dar}: ycllm:i~,h orange (1DYE6/61, ·..rEatr,c:cs 
f· 1ig!itl;t 1igf·,.+,,e:r; J imy·, pa11e1 .. y; ver;/ tr~i 1.1 ir1·l'ee1.:l3.r 
}J(:,J wi tl1 li ,:i.e~to~·ie no:J•;J. L~,; li,~:t=.i;;~olie i2 r!:ediurn. 
grr: ... / (1·~5), \.reatl·1e1--f"'· g1\::1.y"i.s}1 01~~ .. n,gf: (lr?J-R.7,/!~) antl 
d:1.r}, ~y0J.J o,.Jish b1ilo~,.rn (1crr11,:,l2); fi:ne-grcd_1jed, iJense; 
,-c-r,v s5.-rila.r t.o 1.:nder}ying 1.mit • • ••• 

Limpc,tonA ynl10-•1.·c-i-, p·r'•" (~vs/11 WP't',yw•<, ;;!_r:·1.;;''in·.•: .. --.. .-~-J ., ;;...-...i..-.,.V"i' -'•- o ..,,....J I rl -.;v,, \UJ..~ ... _ - --

0 .,..,,,_, "''" (l''iYTY7/J) c.n ·1 1··r'v· .... ~1o·•~c,1, },r,:)'"• (l:'Yl1'/;''1\ ...,.:.;ulb'-' \.~.t.Li.,;, /.'f"/ 1,.,o,-•-.. \ ___ o._ -. ,;; __ ...._ __ \',',.\.,,~ .. ! ,.,, ~"I/., '- .. ... '""T' ,,.,..,., 

benE)t,t,b s~rface; very fL1e-gr(-ai1,8c1., d&nse; massive; 
com:mo•i veh11e-'-s of :lctmsi;,, gray dolordte; ra·om:nt:,nt 
Yer ti cci join ting; Gcr:uron c::rh,oid ~ol 1m-.1mls, ~orur,on 
ljrc..c~-._iopo1s ,.,i tl1 ""-.f~j-.:..--~~ ab1lnda!Jt C01n;.,1ocita 1.Je~ornir:t:; 

,... " .. .. . . 
Line~.tone, moderatt· :rs•llowi:::h brown (lCYR5/lf-), 

we2.the ct, c~an;e; very fine-gr,:::.irer_1-, earthy, ruoh1y; 

0 • • 

/"/ / 

\ 

C.1 

O .. ; \ 

rmr:. .. 



Locality 28. SW¾, SE¾, Sec. 29, T. 16 S .. , R. 21 E., Franklin County; 

measu.1•,3d in road cut 100 yards east of Hickory Creek hri '.lge on Kt>.nst-i.8 

Highways 33 a.'1d 68. 

Platt,sburg formation 

Spring Hil_l limestone mef'l.ber 

Thickness 
Feet 

Li::nestone, light olive gray (5Y6/l) and yellowish gray 
(5Y8/1) mottled, weathers d::;sky yellow (5Y6/4); f.ine-
grn.ined, suggary; lower three feet massive but weathers 
to thin irregule.r beds; yello'w' punky limestone in lower 
part; common fusulin:tds, conrnon bra.chiopods, common 
crinoid colmnnals up to 0., 5 inch i.n diameter • • • • • 

Hickory Creek shale member 

Sha.lA, grayish olive (10Y4/2), weathers pa.le olive (lOY6/2); 
,::layey, J mnlr1ated; yellow punky llmeston,s, bed O.J foot 
thick and 0.,05 foot abov-e base of unit; shale below 
punky limestone bed is carbonaceous in placed • • • • • 0,.13 

Merrie..~ limestone meniber 

Upper limestone unit 

3. Limestone., yellowish gray (5Y7/2), weathers yellowish 
eray (5Y8/l; fine-grained; massive; upper contact 
even, lower cont.act very irregular; can:mon spots 
and veinlets of dca'k crystalline dolomite and dense 
gray dolooite; C0'.1.~on worm borings filled with 
ferruginow, clay; common fusullnids, cooimon crinoid 
columnals, rare Cgnposi ta • • . • • . • • . . • . • 0.3 

2. Limestone, pale yellowish brown (l0YF.6/2), weathers 
yellowish gray (5Y8/l); fine-grained; massive; vr,~y 
irregular bed; separated frm. slahby top of un<l'9!"-
1yi.ng unit by very irregular plane; abundant spo~s 
and veinlets of dark crystalline dolor.iite; ~ammon 
,,,om borings filled with f erruginou.s clay; vert 

1 1 0 ? cCi".lBon fusulinids, common crinoid co umna. s. • • • •~ 

Lower limestone unit 

1 .. Limestone, llgi:.t olive gray (5Y6/l) in lower 0.2 foot, 
light gray (N7) in reme.ind~r of tmit., w•.>:athers 



yellowish gray (5Y8/1); upper 0.8 foot very fine-
g~ained, dense, brittle; abundant veinlets of dffl!se 
gray dolomite; abunds.nt worm borings fillBd w:t th 
ferruginous clay at top of unit; lower 0.,2 foot 
oolitic; e<'.lmnon 9§.agia., cor:rmon raraose bryozoans, 
and ci:,1nrr1L1n brachiopods in lower 0.2 f'oot, common 
:fusuUni.ds in remainder of 1mit, common crinoid 
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columnals throughout unit • • .. • • • • • • • • • 1 .. 0 

Lower limes tone UJ"'li t 

1. Limeston8., light olive gray (5Y6/l) in lower 0 .. 2 foot, 
light gray (N7) in remainder of unit, ',Jeathors 
yellowish gray ( 5Y8/l); upper 0.8 foot Vfl'Y fine-
grained, dense, bI"ittle; abundant veir,lets of dense 
gray dolom~.te; abundant ,-rorm borings filled with 
ferruginous clay at top of unit; 101..rer 0.2 foot 
oolitic; common Osa.:r,ia, common ramose bryozoans., 
and ccmmon brachiopods in lower 0.2 foot, common 
fusulinids in rf!t'laind'=':i:- of uni:,, common crinoid 
columnals t1'.roughout unit • • • • • • • • • • • • • 1.0 

Total }'.erriam limestone member • 

Bonner Springs shale 

Shale, sandy, m<:>rlerate yellowish brow-n (10YR5/4) at top., 
weathers yellowish gray ( 5Y8/l); r"!mainder of unit is 
dark greenish gray (5GY4/l); weathers light greenish 
gray (5G8/l), f'ive feet exposed ••••••••••• 

. . 1 .. 5 

unm. 

Locality 29. Center e~st side NE¾, Sec. 15, T. 17 S., R .. 20 E., Franklin 

Co1mty; measured in road cut 0.4 mile south of railroad crossing. 

Plattsburg formatton 

Spring Hill H~estone member 

Thicl'" .. n,~ss 
Feet 



Limf'lstone, light olive gr::1.y (5'16/1)., pinki::1h in lower 
part, weathers dusky yello,.-1 (5Y6/4); thin irregular 
becl,g • • • • .. . • • • • • • . . . • .. • • • • • • . . 

Shale, grayish olive {10Y4/2), WAathers :1ale olive 
(lOY6/2); yellow in places; limy; laminated; limestooe, 
punky, yellow, 0.4 foot thick, less than 0.1 foot e.bo·,e 
b~se of uni.t ., . ... . . . . . . . . . . .. . . . . . . • 0_.7 

Merriam limestone member 

Upper limestone u.-tlt 

3.. Urr,-?.stone., light gre.y (N7), weatrers dusky yellow 
(5':'6/4); fine-0rained; massive; common small spots 
and vein lets of dark arystal line dolo..id te; upper 
su:rface fairly even; common Osagia, rare robust 
.fusulinid,s, common erinoid colurnna1s • • • • • • • n.1., 

Lo1t1er limes tone unit 

2. Limestone, medium light gray (N6), with olive gray 
tinge, weathers dusky yellow (5Y6/4); fine-grained; 
massive; upper surface very irregular; common 
crinoid columnals throughout unit, rare Ose.gia in 
lower 0.1 foot, rare robust fusulinids in rernainder 
of bAd, abundant wor:m borings filled -with ferruginous 
clay tn upper one-hs.lf of unit ••••••••.• 0.6 

1., Limestone, medium light gray (N6), weathers dmky 
yello1-t (5Y6/4); fine-grained, oolitic; massive; hoth 
contact.is fairly even; lower 0.1 foot contains small 
flat shale pebbles only slightly lighter in color 
than the underlying shale; common Myalina, common 
crinoid colurnna.ls, Osagia ab:.mdant near base aff1 vr,ry 
~ommon throughout rest of bed. • • • • • • • • • • 1.4 

Total Eerrirurt lirneston;p, member • 

Bonner Springs shale 

Shale, grayish olive (10Y5/ 4), weathRrs pale oliYe (10Y6/2); 
san1y 1 blocl:y; top of unit is 9.5 feet abo•re top of 
maroon ~hale •••••.•...•..••.• • • • • • 9.5/ 



l 
" 

i 
I 

·-'\,.,.....,, -, 
~~cality 3~:) sw· corner SE¾, Seco 23, T. 17 S., R. 20 E., Franklin 

... ____ .,,,, -

County; measured in road cut east of bridge •. 
Thickness 

Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, li&llt olive gray (5Y6/l), weathers dusky 
yellow (5Y6/4); thin irregular beds ••••• • • • • o s.o,t 

Hickory Creek shale member 

Shale, covered • • • • 

Merriam limestone member 

Upper limestone unit 

• • • • • • • • • • • 0 • • • • • 

4
0 

Limestone, light olive gray (5Y6/l), weather
1
s dusky • 

· yellow (5Y674); fine-grained, dense, britt e; massive; 
more common spots and veinlets of dark crystalline 
dolomite than in underlying unit; rare worm borings 
filled with ferruginous clay; common fusulinids, 
rare Osagia, common crinoid columnals • o • • • • • 

Lower limestone unit 

3-. Limestone, light olive gray (5Y6/l); weathers dusky 
yellow (5Y674); aphanitic, dense, brittle; massive; 
at places seemingly continuous with either adjacent 

0.5 

unit, common robust fusulinids •••••• o • • • 0.4 
2o Limestone, light gray (N7), weathers dusky yellow 

(5Y6/4); very fine-grained, dense;·massive; abundant 
spots and veinlets or dark crystalline dolomite and 
dense gray dolanite; rare robust fusulinids, common 
crinoid columnals ••••••••••••••••• 

lo Limestone, medium light gray (N6), weathers olive gray 
(5Y3/2); fine- to medium-grained, granular, oolitic; 
massive; common small flat shale pebbles in lower 
0.1 foot; common Osagig, canmon crinoid columnals, 
common brachiopods with common Composita o •••• 

Total Merriam limestone member o • 0 

Bonner Springs shale 

0.,4 

J, 

I 

\ 

,4-/0 

\ 



/I 

J 

1 

Shale, grayish olive (~OY5/4), weathers pale olive (lOY6/2~; 
sandy, blocky • • • • • • • • • • • • • • • • • • • • • • 5.of 

Locality 31. SE corner, NE¼, Sec. 25, T. 17 s., R. 20 E., Franklin 

County; measured in road cut, 0.4 mile south of Rantoul Roado 

Thickness 
Feet 

P.l.attsburg formation 

Spring Hill limestone member and Hickory Creek shale member 

2 .. Limestone, thin irregular beds" yellowish gray, with 
punky appearance at base; common fossil fragments. 4.of 

lo Limestone, yellow, punky, thin irregular beds; with 
thin olive gray and yellow papery shale above. • • 1.3 

Merriam limestone member 

Upper limestone unit (Oo5 foot) and lower limestone unit (0.8 foot) 

2. Limestone, yellowish gray ('5Y7/2) in upper part and 
medium gray (N5) in lower part, weathers dusky 
yellow ('SY.6/4}; very fine-grained., dense, brittle; 
massive; upper part about 0.5 foot thick, lower part 
about Oo8 foot thick; common spots of dark Cl"YStal-
line dolomite; rare worm. borings filled with 
ferruginous clay at top of unit; canmon crinoid 
columnals, rare fusulinids • • • • • • • • • • • • 1.3 

1. Limestone yellowish gray (5Y7/2) and pale olive 
(lOY6/25, weathers dusky yellow ('SY.674); very fine-
grained, dense; massive; abundant veinlets of dense 
gray dolomite; oolitic in places near the veinlets 
where rare fusulinids are present; common crinoid 
coiumnals, common Composita • • .• • • • • • • • • ., 0.8 

Total Merriam limestone member. • • 2.1 

Bonner Springs shale 

\ 

d 



• 
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Shale, medium bluish gray (5B5/1), weathers light bluish 
gray (5B7/1); silty, thinly laminated; yellow and limy 
in upper one foot •••••••••••••••••••• 10.0/ 

Locality 32. NE corner, SE4, Sec. 32, 'J;'. 17 s., R. 21 E., Franklin 

County; measured in road cut, 1.6 miles south or Rantoul. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone., light olive gray (5Y6/1), weathers dusky yellow 
(5Y6/4); aphanitic, dense, brittle; thin irregular beds; 
crinoid columnals up to 0.5 inch in diameter • • • • • 5.Qf 

Merriam. limestone member 

Upper limestone unit 

3. Limestone., yellowish gray (5Y8/l), weathers dusky 
yellow (5Y6/4); fine-grained, oolitic with small 
ooliths; massive; thickness very irregular but for 
most part upper surface only slightly irregular; 
common crinoid columnals, abundant Osagi~, rare 
fusulinids, locally very abundant small brachiopods 
at base. • • • • • • • • • • • • • • • • • • • • • 0.4 

Lower limestone unit 

2. Limestone, light gray (N7), weathers dusky yellow 
(5Y6/4); medium-grained, very oolitic; massive; 
upper surface very irregular; collIDl.on small cavities 
filled with orange limonite; rare large veinlets of' 
dark crystalline dolomite; common crinoid columnals, 
abundant Osagia rare fusulinids, common ramose and 

' ·t O 7 fenestrate bryozoans, rare Can.posi~ • • • • • • • • 

1. Limestone, medium light gr/ay (N6), 1owe~. Oky.l fo~ dark 
yellowish orange (10YR6 6), weathers uus ye ow 



(5Y6/4); lower part punky., pale yellowish brown 
(lOYR6/2) beneath surface, oolitic., abmdant 
Composita; entire bed fine-grained., oolitic with 
very small ooliths which are somewhat coarser at 
top of' unit., brittle; massive; Osagia comm.on in 
middle and abundant at top, rare fusulinids at top, 
canm.on erinoid column.a.ls • • • • • • • • • • • • • 1.3 -Total Merriam limestone member • • • · 2.4 

Bonner Springs shale 

Shale., grayish olive (10Y5/4), weathers pale olive (lOY6/2); 
sandy, blocky; 11 f'eet from. top of' unit to top of maroon 
shale • • • • • • • • • • • • • • • • • • • • • • • • • • 11.o,t 

Locality 33. SE¼, NW¼, Sec. 9., T. 18 S • ., R. 21 E • ., Franklin Oomty; 

measured in road out on hill east of bridge. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone., light olive gray (5Y6/l)., weathers dusky yellow 
(5Y6/4); fine-grained; thin irregular beds, punky at 
base • • • • • • • • • • • • • e • • • • • • • • • • • 

Hickory Creek shale member 

Shale., dark yellowish orange (lOY6/6)., covered; near base 
is slabby punky limestone bed 0.3 foot thick • • • • • 2.5 

Merriam limestone member 

Upper limestone unit 

5. Limestone, medium light gray (N6)., weathers dusky 
yellow (5Y6/4); very fine-grained, dense., brittle; 
massive; prominent vertical jointing; cOilllllon spots 
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and veinlets of dark crystalline dolomite; 
comm.on :i:oobust fusulinids • •. • • • • • • • • • • • • 1.0 

Lower limestone unit 

4. Limestone, medium light gray (N6), weathers dusky 
yellow (5Y.6/4); medium-grained, granular, sub-
oolitic; massive; common vertical jointing; finer 
grained at top; common Osagia, connnon fenestrate 
bryozoans, comm.on crinoid columnals, rare 
(?)Composita at base • • • • • • • • • • • • • • • 0.9 

l 
3. Limestone, light olive gray {5Y6/1), weathers dusky 

yellow (5Y.6/4); fine-grained, crystalline; massive; 
irregular contacts; abundant veinlets of dense gray 
dolomite; common .Qgmposita, rare .fusulinids. • • • 0.7 

2. Limestone, light olive gray (5Y6/1), weathers dusky 
yellow (5Y.6/4); aphanitic, dense; massive; common 
veinlets of dense gray dolanite; punky weathering 
at base with connnon Composita. • • • • • • • • • • 0.6 

1. Limestone., brownish gray (5YR4/l), weathers dusky 
yellow (5Y.6/4); medium-grained, suboolitic; massive; 
slabby and shaly at top below 0.1 foot limy shale; 
common greenish gray (5GY6/l) shale pebbles; 
abundant Osagia, common crinoid columnals • • • • • 0.5 --Total Merriam limestone member. • • 3.7 

Bonner Springs shale 

Shale, grayish olive (10Y5/4), weather~ pa.le olive (lOY6/2); 
sandy, blocky; top of unit is 8.0 feet above top of maroon 
shaJ.e • • • • • • • • • • • • • • • • • • • • • • • • • • 8.o,/-

Locality 34. NW¼, ?W¼, Sec. 16, T. 18 s., R. 21 E., Franklin County; 

measured in road cut south of bridge. 

Thickness 
Feet 
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Plattsburg formation 

Spring Hill limestone member 

Limestone, light olive gra, (5Y6/1), weathers dark 
;yellowish orange (lOYR6/6) and pale yellowish orange 
(lOYR8/6); fine-grained; thin irregular beds,; comm.on 
brachiopods. • • • • • • • • • • • • • • • • • • • • • 4.oj. 

Hickory Creek shale member (?) 

Shale, limy and sbaly limestone, dark yellowish orange 
(10 YR6/6) and dark yellowish brown (10YR4/2), covered; 
similar to other shale partings but is slightly thicker 
and more persistant, also it divides two weathering 
colors of the limestones • • • • • • • • • • • • • • • 0.1 

Merriam limestone member 

Upper limestone unit 

.3. Limestone., greatly weathered, mottling of ligJ:it olive 
gray (5Y67l), dark yellowish orange (lOYR676), 
~rayish orange (10YR7/4), and very pale orange 
(lOYR8/2), weathers yellowish gray (5Y7/2); fine-
grained, suggary texture; massive; top contact very 
even; common spots and veinlets of dark crystalline 
dolomite and dense gray dolomite; common echinoid 
spines, common bracbiopods, rare Osagia, common 
crinoid columnals, comm.on very robust fusulinids • 0.8 

Lower limestone unit 

2. Limestone, li~ht olive gray (5Y6/l), weathers yellowish 
gray (5Y7/2);,, fine-grained, dense; massive,; irregular 
contacts; separated from unit .3 by local shale part-
ing; common spots and veinlets of dark crystalline 
dolomite; common brachiopods, very rare Osagia • • 0.5 

l. Limestone, greatly weathered, pale yellowish brown 
(10YR6/2) and grayish orange (10YR7/4), weatJ:ers 
yellowish gray (5Y7/2); very fine-grained, suggary 
texture; massive; may weather into three or four 
beds; prominent vertical jointing; common brachiopods 
with rare Cam.posit~, common crinoid columnals • • • 2.0 

Total Merriam limestone member... 3.3 

Banner Springs shale 

Shale, moderate olive bpown (5Y4/4), weathers pale olive 
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(l0Y6/2); sandy, upper ten feet with hard thin to thick 
beds of fine-grained gray sandstone ••••••••••• 20.Qf 

Locality 35. SEl, SEJ, Sec. 30, T. 18 s., R. 21 E., Franklin County; 

measured on road just west or bridge. 

'Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, brown, very slabby and shaly; partly covered; 
weathers to very thin irregular :f'la.ky shbs. • • • • • l.Qf 

Merriam limestone member 

Upper limestone unit 

3. Limestone, grafish orange (l0YR7/4), weathers dusky 
yellow (5Y6/4); fine-grained, suggary texture; massive; 
at places continuous With unit 2; common spots and 
veinlets of dark crystalline dolomite; common large 
robust fusulinids, comm.on Co!!mosi ta, comm.on crinoid 
columnals • • • • • • • • • • • • • • • • • • • • • 0.9 

Lower limestone unit 

2. Limestone, pa.le yellowish brown (10YR6/2), weathers 
dusky yellow (5Y6/4); very fine-grained, dense, 
suggary texture; abmdant limoni te weathering; comm.on 
veinlets of dark crystalline dolomite; connnon robust 
:fusulinids, common horn corals, comm.on crinoid 
columnals • • • • • • • • • • • • • • • • • • • • • 1.1 

1. Limestone, light gray (N7), weathers olive gray 
(5Y3/2); very fine-grained, dense; massive; continu-
ous with overlying unit; rare horn corals, camnon 
crinoid columnals • • • • • • • • • • • • • • • • • 0.8 

Total Merriam limestone member ••• 
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Bonner Springs shale 

Shale, covered • • • • • • • • • • • • • • • • • • • • • • unm. 

Locality 36. N:mi-, SEi, Sec. 16, T. 19 s., R. 21 E., Franklin County; 

measured in road cut just southwest of road junction on u. s. 169. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

2. Limestone, dark yellowish brown (10YR4/2), weathers 
moderate yellowish brown (10YR5/4); thin irregular 
beds of slabby erosion remnant • • • • • • • • • • 0.5/ 

1. Limestone, dark yellowish brown (10YR4/2), weathers 
same; very thin irregular slabby beds, fairly 
persistant • • • • • • • • • • • • • • • • • • • • 0.2 

Merriam limestone member 

Upper limestone unit 

2. Limestone, yellowish gray ( 5Y8/1), weathers very light 
gray (NS); fine-grained, suggary texture; massive 
but weathers into thin irregular beds; upper contact 
fairly even, lower contact obscure in places; common 
veinlets of dense gray dolomite; common echinoid 
spines, rare 0sagia, very abundant extremely large 
robust fusulinids, common crinoid columnals, rare 
horn corals in lower part, common Composita in 
remainder of unit above horn coral zone, common 
brachiopods at top of unit • • • • • • • • • • • • 1.5 

Lower limestone unit 

1. Limestone, pale yellowish brown (lOYR6/2), weathers 
dusky yellow (5Y6/4); fine-grained, dense; massive; 
connn.on spots and veinlets of dark crystalline dolomite; 



lower 0.5 foot is brownish, hard, weathers yellow, 
punky; less £ossiliferous than overlying unit; common 
crinoid columnals, rare brachiopods, rare extremely 
large robust £usulinids except in lower 0.5 foot •• 
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Total Merriam limestone member • • • 4.0 

Bonner Springs shale 

Shale, greenish gray (5GY6/l), weathers yellowish gray (5Y8/l) 
in upper six feet; silty, blocky; with abundant brachiopods 
near top underlain by dark greenish gray (5GY8/l) silty 
laminated shale weathering light bluish gray (5B7/l) • • 15.0f 

Locality 37. NW--}, SE¼, Sec. 15, T. 19 s., R. 20 E., Franklin County; 

measured on road at bend f"rom north-south to northwest-southeast. 

Plattsburg formation 

Thickness 
Feet 

Spring Hill limestone member and (?) Hickory Creek shale member 

Limestone, yellow, punky greatly weathered, mostly 
covered • . . . . . • . . . . . . . . . . . . . . 

MeITiam limestone member 

Upper limestone unit 

• • • 

3. Limestone, ligp.t olive gray (5Y6/l), weathers dusky 
yellow (5Y674; aphanitic, dense, brittle; massive; 
common worm borings filled with ferruginous clay; 
common spots and veinlets of dark crystalline 
dolomite; rare fusulinids, rare crinoid columnals • 0.9 

Lower limestone unit 

2a Limestone, light gray (N7)., weathers dusky yellow 
(5Y6/4); fine-grained, suggary texture, brittle; 
massive; common spots of dark crystalline dolomite; 
rare fusulinids., common crinoid columnals, common 



154 

Osagia near middle of u...~it; traverse made 50 feet 
to north-northwest on this unit • • • • • • • • • • 1.4 

1. Limestone, upper 0.5 foot light gray (N7, lower 0,6 
foot light olive gray ( 5Y671) probably due to 
weathering, weathers dusky yellow (5Y6/4); very fine-
grained, dense, somewhat brit·t;le; massive; comm.on 
veinlets of dense gray dolomite as at Locality 31 
with associated oolitic patches and rare fu.sulinids; 
common Composita, common crinoid columnals • • • • • 1.1 

Total Merriam. limestone member • . .. 
Bonner Springs 

Shale, dark greenish gray (5GY4/l), weathers light greenish 
gray (5G8/l}; hard, nodular, sandy • • • • • • • • • • • 8.o/ 

Locality 38. SW¼, Sw¼, Sec. 9, T. 19 s •. , R. 20 E., Franklin County: 

measured in old quarry just west of bridge. 

:PJ.attsblll:'g formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, very light gray (N8), weathers dusky yellow 
(5Y6/4h fine-grained; massive but weathers into thin 
irregular beds; abundant fossil fragments ••••••• ·5.0/ 

Hickory Creek shale member 

Shale, grayish olive (10Y4/2), moderate yellowish brown 
(10YR5/4) near Slll:'face, weathers greenish gray (5GY6/l); 
laminated, clayey; yellow punky limestone bed 0.5 foot 
thick near base •••••••••• • • • • • • • • • • 1.1 

Merriam limestone member 

Upper limestone unit -
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4., Limest9ne, light olive gray (5Y6/l), weathers dusky 
yellow (5Y674); very fine-grained, dense, brittle; 
massive; COlTI!D.on spots and veinlets of dark crystalline 
dolomite, veinlets at places grouped into a curving 
swarm or set; common worm borings filled with 
ferruginous clay, more abundant at top; common small 
fusulinids, rare brachiopods • • • • • • • • • • • 1.1 

Lower limestone unit 

3. Limestone, light gray (N7), weathers dusky yellow 
(5Y6/4); very fine-grained, dense, suggary texture, 
brittle; massive; common spots and veinlets or dark 
crystalline dolomite; commonly weathers even with 
overlying unit; rare small brachiopods and rare 
Com.Bositg, common small robust fusulinids in upper 
part • . . . . • • • • . • • .. . . . . • • • . • • 0 .. 5 

2. Shale, olive gray (5Y4/l), weathers yellowish gray 
( 5Y.7 /2); very thinly laminated, papery, silty; upper 
part with limestone nodules; bed of about constant 
thickness but slightly irregular in position • • • 0.,1 

1. Limestone, light gray (N7), weathers light olive gray 
(5Y5/2); medium-grained, granular; massive; lower 
part poorly exposed; comm.on 0sagia, rare fusulinids, 
common crinoid columnals • • • • • • • • • • • • • 0.5 

Total Merriam limestone member o • • 2.2 

Bonner Springs shale 

Shale, dark greenish gray (5G4/l), weathers light greenish 
gray (5G8/1); hard, silty, thinly laminated; top of unit 
is 5.,5 feet above top of fine-grained brown-weathering 
{:landstone • • • ., • • • • • • • • • • • • • • • • • • • • 5.5,£ 

measured in road cut on east-west road 0.2 mile east of junction. 

Thickness 
Eeet 

\ 



I 

I 

Plattsburg formation 

Spring Hill limestone member 

Limestone, light gray (N7), weathers olive gray (5Y4/l); 
fine-grained, thin irregular beds; abundant fossils 
including_large crinoid columnals •••••••••• 4.0f 

Hickory Cr:eek shale member 

Shale, covered, yellow, limy, nodular 

Merriam limestone member 

Upper limestone unit 

• • . . . . . . . . 

2. Limestone, light olive gray (5Y6/l), li~ht gray (N7) 
in middle, weathers olive gray (5Y4/1J; very fine-
grained, dense; massive; comm.on wonn borings filled 
with ferruginous clay at top of unit; common spots 
and veinlets of dark crystalline dolomite; prominent 
vertical jointing; separated from unit 1 by a 0.1 
foot slabby limestone; rare brachiopods near top~ 
rare Osagia in middle, common robust fusulinids in 
upper two-thirds •••••••••••• o •••• 

Lower limestone unit 

lo Limestone, li~ht olive gray (5Y6/l), weathers olive 
gray (5Y4/l); very fine-grained; massive; abundant' 
spots and veinlets of dark crystalline dolomite; 
middle one-third of bed more grayish, fine-grained 
but more granular, comm.on robust fusulinids and 
rare Osagia; lower 0.2 root very shaly, greatly 
weathere~; common crinoid columnals, canmon 
Composita, oth~r brachiopods COIIJ!Ilon a~ top •••• 

Total Merriam limestone member • • • 
Bonner Springs shale 

Shale, light olive gray (5Y5/2), but limonite-stained 
greenish gray (5G6/l) near top, weathers light greenish 
gray (5G871); hard, silty, laminated near top; top of 
unit about 17 feet above greenish gray fine-grained 
sandstone • .. • • • • • • • • • • • • • • • • • o o • o •• 17.0f 

\ 

A-I/ 
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Locality 40. SE¼, SE¼, Sec • .34, T. 19 S., R. 19 E,.., Jlnderson County; 

measured in road cut. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone., yellowish gray, weathers lighter than lower 
limestones; lower 1.5 feet massive but weathers to thin 
irregular beds as overlying limestone; at base is 0.1 
foot fossiliferous yellow shaly-weatbering limestone; 
at,places separated from underlying unit by less than one 
inch of brown shale; common large brachiopods, rare 
crinoid columnals • • • • • • • • • • • • • • • • • • • 5.Qf 

Merriam limestone member 

Upper limestone unit 

2. Limestone, yellowish gray (5Y8/l), weathers light gray 
(N7) and yellowish gray (5Y8/l); medium-grained; 
massive; flat upper contact; very rare 0sagia, rare 
elongate and robust fusulinids, abundant crinoid 
columnals, common brachiopods near top • • • • • • 0.9 

Lower limestone unit 

1. Limestone, mediUlll gray (N5), weathers medium light 
gray (N6) and yellowish gray (5Y7/2); medium-grained; 
massive; in places continuous with unit 2; light 
brownish gray (5YR6/l) just under surface; comm.on 
veinlets of dark dolomite; rare .Qsagia, common crinoid 
columnals, rare horn corals near top • • • • • • • 0.8 

Total Merriam limestone member • • • 1.7 

Bonner Springs shale 

Shale, dark gray (N.3), weathers light bluish gray (5B7/l); 
silty; upper two feet covered, moderate yellowish brown 
(10YR5/4), silty; massive sandstone occurs in middle of' 
'llni t . . . - . •· . . . . . . . . . . . . . . . . . . . . . 40.o~ 

--



Locality 41. Nw¼, NW¾, Sec. 3, T. 20 S., R. 21 E., Anderson County: 

measured in road cut. 
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Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member and (?) Hickory Creek shale member 

2. Limestone, thin bedded, slabby weathering • • • 

Covered •••••• 

Merriam limestone member 

Upper limestone unit . 

• • • • • • • • • • • . . . 
• • • 

. . . 

2... Limestone, light gray (N7), weathers medium light gray 
(N6); very fine-grained, dense, brittle; massive; 
prominent vertical jointing; common spots of dark 
crystalline dolomite; rare worm borings filled with 
ferruginous clay; rare crinoid colunmals • • • • • 1.2 

Lower limes tone unit 

1. Limestone, medium light gray (N6), weathers light olive 
gray (5Y6/l); pale red tinge at top due to weathering; 
fine-grained, oolitic; massive; prominent vertical 
jointing; rare 0sagia, connnon brachiopods including r,, 11 M~ 
common Composi ta, common M:f:a½ina in lower part; ~-.. ,.~~-· 
My;a.il.4na.~ and brachiopods most common in zone 0.4 foot 
above base of unit • • • • • • • • • • • • • • • • 2.4 

Total Merriam limestone member. • • 
Bonner Springs shale 

Shale, greenish gray (5GY6/l), weathers light greenish gray 
(5GY87l): very platy, bard, sandy •••••••••••• 10.o,L 
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.. ---r:~"caifty~'4?. SEJ, SW¾, Sec. 7, T .. 20 s., R. 21 E., Anderson County; 

\ .~ 
~~_..,,,...,-

measured on road at road junction. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member and Hickory Creek shale member 

Limestone, thin bedded, two-foot erosion remnant; under-
lain by 0.8 foot covered interval and 0.4 foot punky 
limestone • • • • • • • • • • • • • • • • • • • • • • • 3 o2/. 

Merriam limestone member 

Upper limestone unit 

6. Limestone, medium light gray (N6}, weathers light gray 
(N7); aphanitic, dense, brittle; massive; somewhat 
granular around abundant worm borings filled with 
ferruginous clay; pitted weathering; even upper 
contact; common veinlets of dark crystalline dolomite; 
common crinoid columnals, rare brachiopods in lower 
one-half'. . . . . . . . . . . . • . . . . . . . . • 1.2 

Shale bed 

50 Shale, olive gray (5Y4/l)., light greenish gray (5G8/l), 
and moderate olive brown (5Y4/4)t not interlaminated, 
weathers light olive gray (5Y6/1J; limy papery; 
common small symmetrical open folds with vertical 
planes; upper 0.05 foot yellow with limestone 
nodules; rare brachiopods ••••••••••••• 

Lower limestone unit 

4. Limestone, light gray (N7), weathers very light gray 
(N8); fine-grained, somewhat granular; massive; 
common brachiopods, common crinoid columnals ••• 

3. Limestone, light gray (N7), weathers very light gray 
(N8); fine-grained, suggary texture; massive; 

0.1 

0.5 

prominent vertical jointing; common small fusulinids,. 
common 0sagia, common crinoid columnals ••• o • o 0.9 

2o Limestone, very light gray (N8), weathers light gray 
(N7); fine-grained; massive; rare brachiopods, 
rare small robust fusulinids, common crinoid 
columnals • • • • - • • • • • • • • • • • • • • • • • 0. 9 
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1. Limestone,. light ~ray (N7), weathers dark yellowish 
orange (l0YR6/6J; very fine-grained; massive; 
greatly weathered; abundant brachiopods including~, A, . l &i, 
abundant Composi ta, rare Mym-na, common crinoid 
col'lmlil.B.lS • • • • • • • • • • • • • • • • • • • • • 1.1 ..;, 

Total Merriam limestone member • • 0 

Bonner Springs shale 

Shale, greenish gray (5GY6/l), weathers light greenish 
gray (5GY8/1); very platy, hard, sandy ••••••• • • 

Locality 430 SEJ, NE¼, sw}, Seco 20, T. 20 s., R. 21 E., Anderson 

County; measured on road. 

10.o,{ 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member and (?) Hickory Creek shale member 

2o Limestone, thin irregular beds, abundantly 
fossiliferous •••••••••••••• • • . .. . 

1. Limestone, shaly, yellow, and limy yellow shale. • • 
Merriam limestone member 

Upper limestone unit 

3. Limestone, medium dark gray (N4) at base and medium 
light ~ray (N6) at top, weathers dusky yellow 
(5Y.6/4); aphanitic, dense, brittle; massive; common 
spots or dark crystalline dolomite; common worm 
borings filled with ferruginous clay; COIIllllon 
crinoid colmnnals, rare small thin fusulinids in 
upper part, rare 0sagia near base • • • • • • • • 0.8 

Lower limestone unit 

2.. Limestone, medium ,gri3Y (N 5), weathers dusky yellow 

t \ 

\ 
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(5Y6/4); very fine-grained, dense, brittle; massive; 
common veinlets of dark crystalline dolomite; common 
small fusulinids, common crinoid coll.mmals • • • • o.6 

1. Limestone, meditun light gray (N6), weathers meditun 
gray (N5) to dusky yellow (5Y6/4); medium-grained, 
oolitic; massive; greatly weathered; common Osagia, 
common crinoid columnals, rare brachiopods • • • • 0.9 

Total Merriam limestone member. • • 2.3 

Bonner Springs shale 

Shale, dusky _yellow green (5GY5/2), weathers light greenish 
gray (5GY8/1); sandy, laminated ••••••••••••• 20.o,t 

-
~cali~~~SW¼, SEl, SE¼, Sec. 30, T. 20 S., R. 21 E., Anderson 

County; measured in road cut just east of road junction. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

\ 

Limestone1 thin to thick irregular beds, abundantly 
fossiliferous with large brachiopods at base •• . . . 12.o,t 

1 

\ 

Hickory Creek shale member 

Shale, dark greenish gray (5GY4/1) and dark yellowish 
orange (lOYR6/6); laminated, limy; shale in upper 
0.4 foot and lower 0.1 foot separated by yellow 
thin bedded punky limestone •••••••• & ••••• 

Merriam limestone member 

Upper limestone unit 

4. Limestone, light gray (N7), weathers light olive gray 
( 5Y6/l); very fine;L-grained1 dense, brittle; massive 

; 

2.0 
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continuous with underlying unit; common spots and A--/;, 
veinlets of dark crystalline dolomite; rare worm 
borings filled with ferruginous clay; upper contact 
even; prominent vertical jointing; common crinoid 
columnals, rare Qomposita. • • • • • • • • • • • • 1.0 

Lower limestone unit 

3. Limestone, medium light gray (N6), weathers dusky 
yellow (5Y6/4); very fine-grained, dense; massive; 
continuous with overlying unit; prominent vertical 
jointing; common crinoid columnals, very rare 
Osagi~ • ., •• ., • • • • • • • . • • • • • • • • • 0.,5 

2. Limestone, very slabby and shaly weathering, is 
actually only the upper part of unit l; at places 
complete gradation from unit 1 to unit 4 •• e • e O.l 

lo Limestone, mottled by weathering, medium light gray 
(N6), light greenish gray (5GY8/l), and moderate 
yellowish brown (10YR5/4), weathers dusky yellow 
(5Y6/4); medium-grained; crinoidal limestone; 
massive but with laminated appearance; contains 
pebbles of hard light greenish gray shale up to 
one inch in diameter; very abundant crinoid 
columnals • . . . . . . . . • • • . . . . . • . o O .3 

Total Merriam. limestone member • • • 

Bonner Springs shale 

Shale, greenish gray (5GY6/l) in upper part, weathers light 
greenish gray (5GY8/l); dark gray (N4) with bluish tinge 
in lower part, weathers light bluish grey (5137/1); very 
platy, hard, sandy in upper part; the platy sandy shale 
occurs as beds throughout the blue more clayey laminated 
shale • • • a • • • • • • • • • • • • • • • • • • • • • 0 10 • of. 

Locality 45. swt, NWi-, S.E¼, S.ec. 4, T. 20 s .. , R .. 20 E., .Anderson 

County; measured on road at top of hill. 

[ 

\ 
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Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member and(?) Hickory Creek shale member 

2. Limestone, thin bedded, fossiliferous with large 
crinoid columnals, top eroded ••••••••• • • 

1. Limestone, punky, very fossiliferous, crumbly 
weathering • • • • • • • • • • • • • • • • 

Merriam limestone member 

Upper limestone unit 

• • • 0 

4. Limestone, light olive gray (5Y6/l), weathers medium. 
light gray (N6); fine-grained, dense, suggary 
texture; massive; two beds; common spots and vein-
lets of dark crystalline dolomite; common worm 
borings filled with feITuginous clay; common crinoid 
columnals, comm.on brachiopods in upper one-third, 

0.5 

common robust fusulinids near top. • • • • • • • • 1.4 

Lower limestone unit 

3.. Limestone, light gray (N7), weathers medium light gray 
(N6); fine-grained, dense, suggary texture; massive; 
cODmlon veinlets of dense gray dolomite; prominent 
vertical jointing; common crinoid columnals.. • • 0.8 

2o Limestone, dark yellowish orange (;J.OYR6/6), weathers 
light olive gray (5Y5/2); punky, slabby; greatly 
weathered; fairly persistent bed but locally thins. 0.2 

1. Limestone, light olive gray (5Y6/l), weathers medium 
light gray (N6) with yellow stain from overlying 
slabby limestone; very fine-grained, dense, more 
granular toward top; massive with yellow shale 
parting in middle; lower part greatly weathered, 
grayish orange (10YR7/4) on fracture; common 
crinoid columnals, rare fusulinids in lower two-
thirds of unit • • • • • • • • • • • • • • • • • • lo3 

Total Merriam limestone member... 3o7 

Bonner Springs shale 

Shale, olive gray (5Y4/1), weathers light olive gray (5Y6/l), 
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weathers moderate yellowish brown (10YR5/4) at top; very 
sandy, laminated, with thin bedded sandstone in lower 
half' • . • . • • • • • . . • • • • • • • • • • . • . • • 

- ,,-~.,~- .... ---......, ~-...,.,-..~- ,._ 

~ocality 46. NE¾, ~W¼, N~, Seco 26, To 20 S., R. 20 E. Anderson 

County: measured in road cut just west of bend in road. 

Thickness 
Feet 

Plattsburg £ormation 

Spring Hill limestone member 

Limestone, light olive gray, thin bedded with massive 
lower 1.5 feet, very fossiliferous •••••••• • • unm. 

Hickory Creek shale member 

Shale, olive green, underlain by blue shale, at base is 
0.3 foot punky limestone bed •••••••••• • •. 2a5 

Merriam limestone member r 

Upper limestone unit 

5., Limestone, medium dark gray (N4), weathers medium 
light grey (N6); aphanitic, dense, brittle; massive; 
abundant worm borings filled with ferruginous clay; 
common crinoid columnals, rare brachiopods in lower 
half' o • • • • • • • o • • • • • • • • • • • • • • 1.1 

Shale bed 

4., Shale, olive gray (5Y4/l), weathers light olive gray 
(5Y6/l); limy, papery; common fusulinids, common 
brachiopods, common crinoid columnals. • • • • • • Oe2 

Lower limestone unit 

3. Limestone, medium.. light gray (N6), weathers dusky 

\ 

l 
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yellow (5Y6/4); fine-grained, granular; massive; 
at places seemingly continuous with lower two units; 
upper contacts of unit~ 2, 3, ?,!ld 5 are flat; common 
crinoid columnals, rare fusulinids, very rare 
Qsagia • • • • . . • . . . • . • . . • • . . . . • o. 7 

2. Limestone, medium light gray (N6), weathers dusky 
yellow (5Y6/4); aphanitic, dense; massive; locally 
difficult to distinguish from unit l by weathering; 
abundant swirls of dark crystalline dolomite; 
eonnn.on calcite vugs; rare thin fusulinids, common 
crinoid columnals, common brachiopods; rare ~Mg±t;~ • .. • • • • . • • • • • • . • • • 

1 0 Limestone, medium light gray (N6), weathers dark 
yellowish brown (l0YB.4/2) but appears dusky yellow 
(5Y6/4) on outcrop; aphanitic, dense, brittle; 
massive; rare small f'usulinids, common crinoid 
columnals, common brachiopods, rare fenestrate 
bryozoa.ns in upper half· •••••••••••••• 

Total MerriBlll limestone member. • 0 

Bonner Springs shale 

Shale, dark gray (NJ), weathers light bluish gray (5B7/l); 
sandy, laminated, platy; locally interbedded with dark 
olive green sandy shale • • • • • • • • • • • • • • • • 6.o/ 

\ 

Locality 470 SW¼, SW¼, Sec. 35, T. 20 S., R. 20 E., Anderson County; 

measured on road, 

Plattsburg formation 

Thiclmess 
Feet 

Spring Hill limestone member 

Limestone, thin bedded 

Hickory Creek shale-member 
• • • • • • • • • • • • • • • • • 

\ 
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Shale, olive green, with thin punky limestone at base 

Merriam limestone member 

Upper limestone unit 

166 
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4o Limestone, medium dark gray (N4), weatmrs medium gray 
(N5); very fine-grained, dense; massive; common worm 
borings filled with ferruginous clay; canmon crinoid 
colUIIU1als • • • • • • • • • • • • • • • • • • • • • 1.2 

Shale bed 

3. Shale, olive gray (5Y4/l), weatmrs light olive gray 
(5Y6/1); limy, papery; rare brachiopods • • • • • • 0.2 

Lower limestone unit 

2. Limestone, medium light gray (N6), weathers medium 
dark gray (N4); fine-grained, dense; massive; upper 
contact even; common crinoid columnals, rare 
fusulinids . • • • • • • . . . • . . . . . • . . • 1.2 

l. Limestone, medium light gray (N6) weathers medium dark 
gray (N4); aphani tic, dense; massive; coIIID1on veinlets 
of dense gray dolomite; canm.on crinoid oolumnals, 
rare thin fusulinids, common brachiopods • • • • • 2 .6 

Total Merriam limestone member • • o 5 .2 

Bonner Springs shale 

$hale, olive green, sandy, laminated •••• o •••••• 40.0f 

, Locality 48~~ NE¼, SW¼, Sec. 34, T. 20 S., R. 19 E., Anderson ~ounty; 

measured in road cut on new road northeast of bridge. 
r 

. Thickness \ 
Feet 

Plattsburg formation 

\ 

\ 



I 

} 

Spring Hill limestone member , 

Limestone., thin bedded in upper three feet; massive, 
very fine-grained, dense., fossiliferous in lower 
1.1 feet; weathers dusky yellow (5Y6/4) ••••• 

Hickory Creek shale member 
• • • 

Shale, upper half dark yellowish orange (10 YR6/6)., 
weathers grayish orange (10YR7/4); lower half olive 
gray (5Y471) 2 light greenish gray (5G8/1), and moderate 
ol~ve brown {5Y474) n?t interlaminated; weathers light 
olive gray (5Y6/1); limy, papery ••••••• e • • • 0.4 

Merriam limestone member 

Upper limestone unit 

3. Limestone., light gray (N7)., weathers dusky yellow 
(5Y6/4'; aphanitic., dense; massive; upper contact 
even; common worm borings filled with f'erruginous 
clay; common veinlets of dense gray dolomite; 
common crinoid columnals • • • • • • • • • • • • • 0.4 

Shale bed 

2. Shale, moderate yellowish brown (10YR5/4), weathers 
moderate yellow (5Y7/6); limy, hard, irregular lime-
stone stringer at top of unit becomes lower half of 
unit 3 at places; lower 0.1 foot olive gray (5Y4/1)., 
light greenish gray (5G8/1), and moderate olive 
brown (5Y4/4) not interlaminated., weathers light 
olive gra:y ( 5Y6/1); limy • • • .. ,. .• .,. • • ,. • • • 0 .,4. 

Lower limestone unit 
' 

1. Limestone, light gray (N7) in upper two-thirds, lower 
one-third greatly weathered., weathers dusky yellow 
(5Y6/4); fine- to medium-grained; massive; common 
veinlets of dense gray dolomite; prominent vertical 
jointing; moderate yellowish brown (10YR5/4) clay 
pebbles connnon throughout unit giving pitted weather-

, ing in places; l0v1er Ool foot conglomeratic and 
grading into underlying unit; abundant crinoid 
columnals, rare fu.sulinids, rare brachiopods at top 
of unit; unit thins to shaly rubbly limestone and 
limy shale • • • • • • • • • • • • • • • • • • • • 1 .. 5 - 0.2 

Total Merriam limestone 111ember. 

Bonner Springs shale 

Shale, pale olive (lOY6/2}, weathers same; laminated, J 
sandy; with some interlamina.ted blue shale • • • • • • • 15.Qf l 



l 

.,. 

Locality 49. SE¾, SEl, Seco 4, T. 21 s., R: 19 Eo, .Anderson County; 

measured in road cut just east of creek. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, light oliv-e gray; thin irregular beds; very 
fossiliferous, especially crinoid columnals •••••• 15.o,L 

Hickory Creek shale member 

Shale, moderate yellowish brown (lOYR5/4), weathers pale 
olive (10Y6/2); limy, papery • • • • • • • • • • • • • 0.7 

Merriam limestone member 

Upper limestone unit 

4. Limestone, light gray (N7), weathers very light gray 
(N8); very fine-grained; massive but appears nodular 
from blasting; abundant worm borings filled with 
ferruginous clay; abundant veinlets of dark crystal-
line dolomite; rare crinoid columnals; poorly 
exposed ••••••••••••••• o •• • • • • loO 

Shale bed 

3 0 Shale, moderate yellowish brown (10YR5/4)., weathers 
pale olive (lOY6/2); limy, papery; poorly exposed. 0.2 

Lower limestone unit 

2 0 Limestone, light olive gray (5Y6/l), weathers dusky 
yellow (5Y674); fine-grained; massive; canmon 
robust fusulinids, comm.on crinoid columnals. • • • Oo5 

JJ 

\ 



1. Limestone, light gray (N7) in upper part, medium. 
light gray (N6) in lower part, weathers dusky 
yellow (5Y6/4); upper part aphani tic, dense;_ 
abundant veinlets of dark crystalline dolomite; 
rare fusulinids, common brachiopods; lower part 
fine- to medium-grained, suboolitic; common 
Qsagia; unit massive with prominent vertical 
jointing; crinoid columnals abundant near base 
and common ih rest of unit •••••••••• 

Total Merriam limestone member. 

Bonner Springs shale 

• • 

• • 
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1.1 

2.8 

Shale, pale olive (l0Y6/2), weathers same; sandy, laminated; 
five feet below top of unit is interbedded sandy shale 
and massive to thin bedded sandstone about 30 feet thick. 35.o,L 

Locality 50. SW:f, Nw¾, Sec. 13, T. 21 S., R. 19 E., Anderson County; 

measured in road cut south of bridge. 

l?lattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, brittle, weathers white; thin iTre~ular beds; 
lower o.8 .foot weathers dusky yellow ( 5Y6/ 4); .fine-
grained, somewhat earthy; very fossiliferous •••••• 3.0f 

Hickory Creek shale member 

Shale, moderate yellowish brown (lOYR5/4); covered, 
clayey • • • . . . • . . . • • . • . . • . • . . . • 0.1 

Merriam. limestone member 

Upper limestone unit 

5. Limestone, light o:tive gray (5Y6/l), weathers mainly 



light gray (N7); aphanitic, dense; massive; abundant 
worm borings filled withferruginous clay; pitted 
weathering; common small grains of dense gray dolo-
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mite; rare brachiopods., common crinoid columnals • • 0.5 

Shale bed 

4. Shale., olive gray (5Y4/l), light greenish gray (5G8/l), 
and moderate olive brown (5Y4/4) not interlaminated, 
weathers light olive gray (5Y6/l); limy, papery; 
poorly exposed • • • • • • • • • • • • • • • • • • 0.3 

Lower limestone unit 

3. Limestone, light olive gray (5Y6/l), weathers dusky 
yellow (5Y6/4) and medium gray (N5); aphanitic, 
dense; massive; common vertical jointing; common 
spots and veinlets of dark crystalline dolomite; 
common worm borings filled with ferruginous clay 
at top of unit; abundant fusulinids., common horn 
corals, connnon crinoid columnals • • • • • • • • • 0.4 

2. Limestone, light olive gra:y (5Y6/l), weathers dusky 
yellow (5Y6/4J; fine-grained; massive; very 
abundant small robust fusulinids, abundant crinoid 
columnals • • • • • • • • • • • • • • • • • • • • • 0.3 

1. Limestone, medium gray (N5), weathers dusky yellow 
(5Y6/4); fine- to medium-grained; massive; 
prominent vertical jointing; contacts fairly 
even; rare ramose bryozoans, abundant crinoid 
columnals., small robust fusulinids connnon at 
base but rare in remainder of unit, common OsagiJ!, 
at top; unit poorly exposed. • • • • • • • • • • • 1.0 

-Total Merriam limestone member. • • 2.5 

Bonner Springs shale 

Shale, medium bluish gray (5B5/l), weathers light bluish 
gray (5B7/l); silty, hard; upper three feet grayish 
olive (10Y4/2), covered, sandy, hard •••••••••• 10.0f 
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Locality 51. NW¼, SE!, Sec. 6, T. 21 s., R. 20 E., Anderson County; 

measured in road cut on U. S. Highways 59 and 169 just south of bridge. 

Plattsburg formation 

Spring Hill limestone member 

Limestone, light gray (N7); weathers olive gray (5Y4/l) 
to grayish orange (l0YR?/4); massive but weathers 
into thin to thick irregular beds with the shale 
parting above lower 1.5 foot bed; abundantly 

Thickness 
Feet 

fossiliferous ••••••••••••••••••••• 15.o,l 

Hickory Creek shale member 

Shale, olive gray (5Y4/l), light greenish gray (5G8/1), 
and moderate olive brown ('SY4/4) not interlaminated, 
weathers light olive gray (5Y6/l); limy, papery; one 
inch punky limestone stringer near top • • • • • • • • 0.3 

Merriam limestone member 

Upper limestone unit 

3. Limestone, light olive gray (5Y6/l) in upper part, 
medium gra7 (N5) in lower part, weathers yellowish 
gray (5Y7/2); aphanitic, dense; massive; pitted 
weathering; upper contact fairly flat; common spots 
and veinlets of dark crystalline dolomite; abundant 
worm borings filled with ferruginous clay; rare 
elongate fusulinids, common crinoid columnals, 
common small brachiopods • • • • • • • • • • • • • l.O 

Shale bed 

2. Shale, olive gray ('SY4/l), light ~reenish gray (5G8/l), 
and moderate olive brown (5Y4/4) not interlaminated, 
weathers light olive gray (5Y6/l); limy~ papery; 
common small open folds with vertical planes; lower 
contact even, upper contact only slightly irregular 0.2 

Lower limestone unit 

l. Limestone, light gray (N7) in upper one-half', medium 
dark gray (N4) in lower one-half, weathers 
yellowish gray (5Y7/2), cc:nnmonly yellowish brown 
beneath the surface especially in lower half of 



unit; very fine-grained, dense; massive; prominent 
vertical jointing; suggary texture in middle and 
somewhat granular at top; camnon spots of dark 
crystalline dolan.ite near top; lower 0.1 foot 
slightly conglcmeratic with small sandy shale 
pebbles, grades into underlying unit; rare 
brachiopods, common crinoid columnals, common 
small fusulinids in lower part and near top of 
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unit, common Osagia above middle of unit • • • • • 2.2 

Total Merriam limestone member. • • 
Bonner Springs shale 

Shale, medium bluish gray (5B5/l), weathers light bluish 
gray (5B7/l); silty, laminated; upper 0.4 foot is dusky 
yellow ~reen (5GY5/2), weathers light greenish gray 
(5GY8/l); silty, laminated •••••••••••••• 

Locality 52. SE¼, SW¼, Sec. 17, T. 21 s., R. 20 E., .Anderson County; 

measured in road cut just north of road junction. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, thin to thick irregular beds, abundantly 
fossiliferous • • • • • • • • • • • • • • • • • • • • • 8.0/ 

Hickory Creek shale member 

Shale, covered, yellow, limy • • • • • • • • • • • • • • 0.3 

Merriam limestone member 

Upper limestone unit 

4. Limestone, olive grey (5Y6/l), weathers dusky yellow 
(5Y6/4); aphanit-ic, dense; massive; abundant veinlets 



of dark crystalline dolomite; abundant worm bor-
ings filled with ferruginous clay; common crinoid 
col'UI'n11als • • • • • • • • • • • • • • • • • • • • 

Shale bed 

3. Shale, olive gray (5Y4/1), light greenish ~ray 
(5G8/l), and moderate olive brown (5Y4/4J not 
interlaminated, weathers light olive gray (5Y6/l); 
limy, papery; common small open folds with vertical 
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0.7 

planes • • • • • • • • • . • • . • • • • . • • . • 0.2 

Lower limestone unit 

2. Limestone., light gray (N7)., weathers dusky yellow 
(5Y6/4); very fine-grained, somewhat granular; 
massive; rare worm borings filled with ferruginom 
clay; common fusulinids, common crinoid columnals. 0.4 

1. Limestone, light gi .. ay (N7), weathers dusky ;yellow 
(5Y6/4); very fine-grained., dense; massive; 
prominent vertical jointing; canmon veinlets of 
dark crystalline dolomite; common small fusulinids, 
rare Osagia, common crinoid columnals. • • • • • • 1.2 

Total Merriam limestone member.. • 2.5 

Bonner Springs shale 

Shale, covered, interlaminated dusky yellow green and blue, 
silty, laminated • • • • • • • • • • • • • • • • • • • • 10.o,t 

Locality 53. SE¼, SW¼, SE½, Sec. 35, T. 21.S., R. 20 E., Andersen 

County; measured on gravel road 0.35 mile west of dirt road. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 



Limestone, thin irregular beds 

Hickory Creek shale member 

. . . . . . . . . . . . . 

Shale, covered . . . . . . . . . . . . . . . . . . . . 
Merriam limestone member 

Upper limestone unit 

4. Limestone, light gray (N7), weathers very light gray 
(N8); fine-grained, dense; massive but weathers to 
nodular rubble; pitted weathering; common veinlets 
of dark crystalline dolcmite; abundant worm borings 
filled with ferruginous clay; common crinoid 
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unm. 

unm. 

col1.1ID.nals • • • • • • • . • • • • • • • • • . • • • 1.0 

Shale bed 

3. Shale, covered 

Lower limestone unit 

. . . . . . . . . . . . . . . . . . . 
2. Limes:t;one, medium light gray (N6), weathers olive gray 

(5Y4/l); fine- to medium-grained, somewhat granular; 
massive; common vertical jointi.ng; upper contact 
fairly irregular; common small robust fusulinids, 
abundant crinoid columnals, rare Qimg!g in upper 

o.it 

pari:; • • • • • • • • • • • • • • • • • • • • • • • 2e2 

1. Limestone, medium light gray (N6), weatrars dusky 
yellow (5Y6/4); fine-gr~ned, somewhat earthy, 
suggary texture; massive; distinctly separated 
from overlying unit; even contacts; common crinoid 
columnals, rare horn corals near top • • • • • • • 0.7 

Total Merriam limestone member • • • 4.0 

Bonner Springs shale 

Shale, olive gray, with sandstone in upper part; blue in 
lower part • • • • • • • • • • • • • • • • • • • • • • • 10.o,t 



Locality 54. swt, swt, Sec. 7, T. 22 s., R. 21 E., .Anderson County; ,_ -
measured in road cut 0.3 mile north of road junction. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, light olive gray, weathers light gray (N7); 
thin irregular beds, abundantly fossili.f'erous • ., ., • • 6.0/. 

Hickory Creek shale member 

Shale, light olive gray; limy, papery; punky yellow 
limestone 0o4 foot thick at base •••••••• 

Merriam limestone member 

Upper limestone unit 

• • • 

3. Limestone, light gray (N6) in upper half, medium 
light gray (N7) in lower haJ.f, weathers light gray 
(N7); aphanitic, dense; massive; pitted weathering 
in places; common spots and veinlets of dark 
crystalline dolomite in upper part; common worm 
borings filled with ferruginous clay especially in 
lower part of unit; rare $mall robust fusulinids, 

0.8 

common crinoid columnaJ.s,"very rare 0sagia at top o lo3 

Shale bed 

2. $hale, olive gray (5Y4/l), light greenish gray (5G8/l), 
and moderate olive brown (5Y4/4) not interlaminated, 
weathers light olive gray (5Y6/l); limy, papery; (' 
common small symmetrical folds with vertical planes; 
rare brachiopods and limestQlle nodules in upper 0.05 
foot ••••• ., . . . . . . . . . . . . . . . . . 0.2 

Lower limestone unit 

1. Limestone, medium light gray (N6), weathers dusky 
yellow (5Y6/4); fine-grained, more granular toward 
base; weathers to yellowish brown beneath surface; 
common small robust fusulinids, canmon 0sagia at 
top; upper 0.4 foot with 0sagia weathers somewhat 
differently and lighter; lower 0.l foot slabby, 
conglomeratic with a sandy shaJ.e pebbles • • • • • 1.6 

Total. Merriam limestone member • • • 3.l 



l -1 

I 

Bonner Springs shale 

Shale, upper 5.5 feet with olive gray (5Y4/l) silty sha1e 
at top weathering light olive gray, underlain by thin 
bedded ripple-marked sandstone; remainder or unit is 
shale, medium.,bluish gray (5B5/l), weathers light 
bluish gray (5B7/1); silty, platy •••••••••••• 18.Qf 

Locality 55. SE¼, SE¾, Sec. 25, T. 22 s., R. 20 E., Anderson County; 

measured in road cut 0.2 mile north or road junction. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member 

Limestone, thin irregular beds, very fossiliferous, 
abundant brachiopods at the base •••••••• 

Hickory Creek shale member 

e • • 

Shale, light olive gray; papery, limy; weathers to papery 
froth; at base is punky limestone 0.2 foot thick, 

4,,o/, 

weathers to nodular rubble ••••••••••••••• o.8 
Merriam limestone member 

Upper limestone unit 

3o Limestone, medium light gray (N6), weathers light 
gray (N7) and dusky yellow (5Y6;4); aphanitLc, 
dense; massive; prominent vertical jointing; 
common veinlets of dense gray dolomite; abundant 
worm borings filled with ferruginous clay; 
common crinoid columnals, common brachiopods in 
lower one-third of unit. • • • • • • • • • • • • • lo2 

Shale bed 

2o Shale, olive gray (..5Y4/l), light greenish gray 

\ 

\ 
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(5G8/l), and moderate olive brown (5Y4/4) not inter-
lanunated_, weathers light olive gray (5Y6/l); limy, 
papery; poorly exposed •• o • • • • • • • • • • • 0.2 

Lower limestone unit 

1. Limestone., medium light gray (N6), weathers light gray 
(N7); very fine-grained, dense, more granular at 
base; massive; vertical jointing not prominent; 
upper contact even; common crinoid columnals, small 
robust fusulinids very abundant at base and common 
throughout rest of unit. • • • • • • • • • • • • • 1.9 

-Total Merriam limestone member. • • 3.3 

Bonner Springs shale 

Shale, blue and olive gray l-rith thin bedded sandstone in 
upper part as at Locality 54; upper two feet covered • • 10.Qf 

Locality 56. Sw¼, SW-l, Sec. 8, T. 23 s., R. 19 E., Anderson County-; 

measured on road. 

Thickness 
Feet 

Plattsburg formation 

Spring Hill limestone member and Hickory Creek shale member 

Covered •••••••• 

Merriam. limestone member 

Upper limestone unit 

• • • • • • • • • • • • • • • • • 

3 • Limestone., very light gray (NS), weathers light gray 
(N7); very fine-grained, dense, suggary texture; 
massive but weathers to thin irregular beds; lower 
and upper contacts concealed; common veinlets of 
dark crystalline dolomite; rare worm borings filled 

u.mn. 
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with ferruginous clay; common crinoid columnals, 
coI!llilon brachiopods •••••••••••••••• 

Shale bed 

2. Shale, covered 

Lower limestone unit 

. . . . . . . . . . . . . . . . . . . 1-0.2-

1. Limestone, medium light gray (N6), weathers dark 
yellowish orange (lOYR6/6); fine-grained, more 
granular toward base; massive; common veinlets of 
dark crystalline dolomite; oonnnon Osagia, rare 
brac~iopods, poorly exposed •••• w • • • • • • • 1.6 

Total Merriam. limestone member. • • 
Bonner Springs shale 

Shale, dusky yellow green (5GY5/2), weathers light greenish 
gray (5GY8/l); silty, laminated; five feet exposed • • • unm. 

Locality 57. Center NW¼, Sec. 20, T. 24 s., R. 18 E., Allen County; 

measured in road cut at road junction. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, thin bedded, slabby • • • • • • • • • • • • • 2.o,l 

Hickory Creek shale member 

Shale, covered, yellow, nodular •••••••••••• • 2.5 

Merriam. limestone member 

Upper limestone unit 



2. Limestone, medium light gray (N6), weathers light 
gray (N7) and dusky yellow (5Y6/4); fine- to 
medium-grained granular in places; massive; 
abundant thin irregular close-spaced layers of 
yellow ferruginous clay give laminated appearance 
to rock; at top of unit is thin slabby weathering 
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zone; common brachiopods, common crinoid columnals; _L 
poorly exposed • • • • • • • • • • • • • • • • • • 1.CY..: 

Lower limestone unit 

l. Limestone, light olive gray (5Y6/l), weathers light 
gray (N7); medium-grained, granular; massive; 
comm.on irregular yellow clay laminae throughout; 
rare brachiopods, canm.on crinoid columnals; L 
poorly exposed • • • • • • • • • • • • • • • • • • 1.cr.:: 

Total Merriam limestone member. • • T.oc 
Bonner Springs shale 

Shale, covered • • • • • • • • • • • • • • • • • • • • • • unm.. 

Locality 58~ Northwest corner Sec. 2, T. 25 s., R. 18 E., .Allen County; 

measured in old shale quarry (Lake Bassola), Basset, Kansas. 

Plattsburg formation 

Spring Hill limestone member 

Thickness 
Feet 

Limestone, thin to thick irregular beds; very fossiliferous 
with sponges in lower part; common shaly partings • • • 3.Qf 

Hickory Creek shale member 

Shale, blue, papery, limy, tn upper 0.8 foot; limestone, 
shaly, platy, rubbly, in lower 0.5 foot. • • • • • • • 1.3 

Merria:m. limestone member .... 



Upper limestone unit 

3. Limestone,. medium light gray (N6), weathers dusky 
yellow (5Y6/4); aphanitic, dense; massive; common 
spots of dark crystalline dolomite; prominent 
vertical jointing; common small worm borings filled 
with ferru.ginous clay; abundant large crinoid 
columnals, cOllllllon b~achiopods, common calcareous 

180 

algae • • • • • • • • • • • • • • • • • • • . • • • o. 7 

Shale bed 

2. Shale, moderate yellowish brown (lOYR.5/4), weathers 
yellowish gray (5Y7/2); limy, papery; common small 
marly limestone nodules; comm.on nodules of clay 
shale . • • • . . • • . • • . . . • • . . • • . . • 0.2 

Lower limestone unit 

1. Limestone, moderate yellowish brown (10YR5/4) in upper 
half, greenish gra1 (5GY8/l) in lower half, weathers 
dusky yellow (5Y6/4); upper half fine-grained, dense; 
somewhat sla.bby weathering, greatly weatl:e red; lower 
half marly, continuous with upper half of unit and 
grades into underlying unit; abundant crinoid 
columnals, common brachiopods, rare sponges only 
locally common • • • • • • • • • • • • • • • • • • • O. 7 

Total Merriam limestone member. • • 1.6 

Bonner Springs shale 

Shale, light bluish gray (5B7/l), weathers same; silty; 
upper 0.3 foot 1imy with limestone nodules • • • • • • • 35.c,l 

I 
I I 

Locality 
I 

NE-}, Sec. 18, T. 29 s., R. 16 E., Wilson ~County; 
I 

measUfed 
/ 

;tn lower road 
l 

/ 

cut on l\ksas Highway 47 west of 

Plattsburg formation " 

.Altoona. / 

; 

T/.kness 
,' Feet 

/ 



I 
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Spring Hill l~mestone member 

Limestone, massive, thick irregular beds; very fossil-
iferous with abundant sponges. • • • • • • • • • • • • unm. 

Hickory Creek shale member 

Limest01:).e., thin bedded with shale partings, in the upper · 
part; shale, blue, papery, in middle of unit; and shale, 
blue, very limy and fossilil.ferous, in lower part •• unm. 

Merriam limestone member 

Upper limestone unit 

Limestone, medium gray (N5), weathers dusky yellow 
(51.6/4); fine-grained; massive; weathers to earthy 
appearance; fossiliferous with common brachiopods, 
common crinoid columnals, common fenestrate and ramose 
bryozoans; bed is v~ry irregular in thickness and 
stratigraphic positton • • • • • • • • • • • • • • • • 0.8 - 0.2 

Bonner Springs shale 1 

' 

'Total Merriam limestone member. • • o.8 - o.z 

Shale, medium dark gray (N4), weathers light bl'lil.sh gray 
(5B7/l); silty, i;{odular; common limestone nodules near 
top . • • • • • • • • . • . . • • • . . • . . . • . . • • 15. of 

/ Locality 60. SW'¼, SID!, Sec., 23, T. 30 S., ,1R• 15 E., Wilson County; 
/-

measured in road cut on Kan~as Highway 96. 
J 

l 

Plattsburg formation 

Spring Hill limestone member , 
' 

Limestone, thick bedded; po~rly fossiliferous; shaly 
.,. I 

Thickness 
Feet 



, 
I 

limestone in lower part., very fossilif~i-ous with 
abundant sponges; poorly exposed •• /~ •••••••• 

I 
Hickory Greek shale member 

Shale., gray., calcareous; common interbedded shaly 
limestone; fossiliferous; poorly exposed ••• . . • • 

Merriam limestone member 

Upper limestone unit 

Limestone, dark yellowish brown (10YR4/2)., weathers: 
grayish orange (10YR7/4); aphanitic., dense; wea-yhers 
slabby; very fossiliferous with abundant sponges., 
abundant.crinoid columnals., common bracbiopods., and 
rare fenestrate bryozoans; contacts concealed; poorly 
exposed • •••••••••••••••• ,f • ••••• 

Bonner Springs shale 

Shale., light tan., silty., unfossiliferous 
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APPENDIX B 

CONSTITUENTS OF THE COARSE FRACTIONS OF THE INSOLUBLE RESIDUES FROM 

THE MERRI.AM LIME.STONE MEMBER 

lB 90% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to angular, etched, 

milky and orange, up t-o 0.1 millimeter in diameter 
Rare quartz, clear, anhedral, loose, up to one millimeter in 

diameter 
interstitial silica, white, fine-grained, dolomoldic, 

with scattered dolamolds 
chert, blue, smooth, ordinary, unmodified 
glauconite. 

2A 50% arenaceous foraminifer tests and fragments 

2B 

40% quartz sand grains, loose, subrounded to angular, etched, 
milky, up to 0.45 millimeter in diameter 

10% chert, white, smooth, porcelaneous, unmodified 
chert, milky, smooth, chalcedonic, dolanorphic 
chert, gray, smooth, chalcedonic, unmodified 
beekite, white, replace:nent of discoid foraminifers 
quartz, clear, subhedral to anhedral, loose 
white mica, small-flakes. 

50% arenaceous foraminifer- tests and fragments 
40% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.45 millimeter in diameter 
10% chert, white, smooth, porcelaneous, unmodified 

beekite, white, replacement of discoid foraminifers 
quartz, clear, anhedral, loose 
mica flakes, clear 
mi ca flakes, black 
-silt aggregates. 

2Ca 95% silt aggregates, mostly discoid, rarely bean-shaped, 

2Cb 

diameter up to 0.25 millimeter, length up to Oo45 milli-
meter 

3% arenaceous foraminifer tests and fragments 
2% quartz sand grains,. loose, subrounded to angular, etched, 

milky, up to 0.45 millimeter in diameter 
Rare brachiopod spines. 

50% .. . silt aggregates, mostly diseoid, same irregular 
40% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.45 millimeter in diameter 
10% arenaceous fora.minifer tests and fragments 

\ 
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Rare quartz, clear, anhedral, loose 
chert, blue, smooth, ordinary, unmodified. 

3A 50% arenaceous foraminifer tests and fragments 
40% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.15 millimeter in diameter 
10% interstitial silica, white, fine-grained, dolamoldic, with 

scattered dolamolds 
Rare white mica flakes 

quartz, clear, anhedral loose 
beeki te, white, nodular and discoid. 

3B 70% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.25 millimeter in diameter 
10% beekite, white, nodular 
10% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolamolds 
Rare quartz, clear, anhedral, loose 

white mica flakes 
pyrite fragments. 

30 80% arenaceous foraminif er tests and fragments 
10% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to O.l millimeter in diameter 
5% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolan.olds 
5% beekite, white, nodular 

Rare quartz, clear, anhedral, loose 
silt aggregates 
brachiopod spines 
glauconite. 

4A 70% arenaceous foraminifer tests and fragments 
20% quartz sand grain~, loose, subrounded to angular, etched, 

milky and rarely orange, up to 0.3 millimeter in diameter 
5% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds 
3% quartz, clear and orange, anhedral, loose 
2% beekite, white, fossil replacement 

silt aggregates. 

4B 70% arenaceous foraminifer tests and fragments 
20% quartz sand grains, loose, subrounded to angular, etched, 

milky and orange, up to 0.2 millimeter in diameter 
10% interstitial silica, white, fine-grained, dolam.oldic, with 

scattered dolomolds 
Rare quartz, clear, anhedral, loose 

beekite, white, replacenent of discoid foraminifers 
silt aggregates 
chert, smooth, chaJ.cedonic, unmodified. 
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80% arenaceous foraminifer tests and fragments 
15% quartz sand grains, loose, subrounded to angular, etched, 

milky and orange, up to 0.l millimeter in diameter 
5% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds 
Rare quartz, clear, anhedral, loose 

beeldte, white, fossil replacement 
white mica flakes 
silt aggregates. 

75% sildit aggregates, dark brown, up to o.6 millimeter in 
ameter 

20% 
5% 

Ra.re 

80% 

20% 
Rare 

arenaceous foraminifer tests and fragments 
qua:tz sand grains, ~oo~e, subrounded to angular, etched, 

milky, up to Oo2 nu.llimeter in diameter 
quartz, clear, subhedral to a.nhedral, loose 
chert, blue, smooth, ordinary, unmodified 0 

silt aggregates, light brown, up to 0.5 millimeter in 
diameter 

arenaceous foraminifer tests and fragments 
quartz sand grains, loose, subrounded to angular etched, 

milky, up to 0.,1 millimeter in diameter ' 
white mica flakes 
pyrite, botryoidal 
chert, blue, smooth, ordinary, etched. 

90% silt aggregates, white, up to one millimeter in diameter 
10% arenaceous foraminifer tests and fragments 
Rare white mica flakes. 

80% 
10% 

3% 
2% 
5% 

arenaceous forarninifer tests and fragments 
quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.25 millimeter in diameter 
beekite, white, fossil replacement, especially discoid 

foraminifers 
interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolOlll.olds 
quartz, clear, anhedral, loose 
white mica flakes 
silt aggregates 

75% quartz sand grains, loose, subrounded to angular, etched, 
milky and orange, up to Ool millimeter in diameter 

10% arenaceous foraminifer tests and fragments 
10% interstitial silica, white, fine-grained; dolomoldic, with 

scattered dolomolds · 
5% beeki te, white, replacenent of discoid foraminifers 

Ra.re quartz, clear, anhedral, loose, up to Oe5 millimeter in 
diameter 

silt aggregates 

\ 

\ 
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chert, blue, smooth, ordinary, unmodified. 

80% silt aggregates 
10% arenaceous foraminifer tests and fragments \ 
10% quartz sand grains, loose; subrounded to angular, etched, 

milky, up to O.l millimeter in diameter 
Ra.1~e interstitial silica., white, fine-grained, dolomoldic., with 

scattered dolomolds~ 

9A 80% silt aggregates 

110 

10% arenaceous fora:minifer tests and fragments 
10% quartz sand grains, loose, subrounded to angular, etched, . 

milky, up to Oo3 millimeter in diameter 
Rare interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds 
white mica flakes 
chert, dark yellow, anhedral, loose, 0.1 millimeter long 0 

·60% arenaceous foraminifer tests and fragments 
20% interstitial silica, white, fine-grain~d, dolomoldic, with 

scattered dolomolds 
10% quartz sand grains, loose, subrounded to angular, etched, 

milky and orange, up to 0.25 millimeter in dia:rneter 
5% silt aggregates 
5% quartz, clear and orange, anhedral, loose, up to 0.25 

millimeter in diameter 
white mica flakes_ 
pyrite, botryoidal 
glauconite 

' chert, blue, smooth, ordinary, unmodifiedo 

llDi~ 60% beekite, white, nodules and fossil replacement 
20% arenaceous foraminifer tests and fragments 
20% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds 
Rare quartz sand grains, loose, subrounded to angular, etched, 

milky, up to O~l millimeter in diameter .. 

60% quartz sand grains, loose, subrounded to angular, etched, 
milky, up to 0.3 millimeter in diameter 

20% arenaceous foraminifer tests and fragments 
20% silt aggregates 
Rare quartz, clear, anhedral, loose 

chert, red, smooth, ordinary, etchede 

50% silt aggregates 
30% quartz sand grains, loose, subrounded to angular, etched 
20% arenaceous foraminifer tests and fragments 
Rare in·tersti tial silica, white, dolam.oldic., with scattered 

dolomolds 
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white mica flakes 
chert, blue, smooth, ordinary, unmodifiedo 

80% silt aggregates 
19% quartz sand grains, loose, subrounded to angular, etched, 

milky, up to 0.3 millimeter in diameter 
1% arenaceous foraminifer tests and fragments 

Rare chert, white, smooth, ordinary, dolomoldic, with scattered 
dolomolds 

chert, blue, smooth, ordinary, unmodifiedo 

60% arenaceous foraminifer tests and fragments 
35% quartz sand grains, loose, subrounded to subangular, sub--

spherical, etched, milky, up to 0o3 millimeter in 
diameter 

5% interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds 

white mica flakes 
silt aggregates. 

< 16g.,, 50% arenaceous foraminifer tests and fragments 
'· -"" 50% silt aggregates 

Ra.re quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0~l millimeter in diameter~ 

17A 60% silt aggregates 

17B 

170 

25% quartz sand grains, loose, subrounded to subangular, etched, 
nrl.lky, up to 0.3 millimeter in diameter 

15% arenaceous foraminifer tests and fragments 
Rare chert, white, smooth, ordinary, unmodifiedo 

90% arenaceous foraminifer tests and fragments 
8% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.3 millimeter in diameter 
2% silt aggregates 

Rare white mica flakes 
glauconite 
chert, blue to black, smooth, ordinary, unmodified. 

95% arenaceous far-aminifer tests and fragments 
4% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds 
1% chert, blue, smooth, ordinary, unmodified 

Rare quartz, clear, anhedral, loose 
glauconite. 

20A 70% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to subangular., etched, 

milky, up to 0.5 millimeter in diameter 

/87 

\ 



10% pyrite, crystals and cubes as botryoidal masses, also as 
small fragments adhering to foraminifer tests and sand 
grains 
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10% interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds 

quartz, clear, anhedral, loose 
beekite, white, replacemnt of discoid foraminifers 
white mica flakes. 

20B 50% silt aggregates 
30% arenaceous foraminifer tests and fragments 
15% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.4 millimeter in diameter 
5% quartz, clear, subhedral to anhedral, loose 

beekite, white, replacement of foraminifers 
white mica flakes 
glauconite 
pyrite aggregates. 

200 60% silt aggregates 
30% arenaceous foraminifer fragments 
10% quartz sand grains, loose, subrounded to subangular., etched, 

milky, up to o. 2 millimeter in diameter 
Rare quartz, clear, anhedral, loose 

chert, blue, smooth, ordinary, unmodified 
pyrite aggregates. 

23A 85% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.3 millimeter in diameter 
5% beekite, white, fossil replacement 

white mi ca f'lakes 
chert, smoky, smooth, ordinary, unmodified 
quartz, clsar, anhedral, loose 
carbonaceous material fragment. 

23B 50% arenaceous foraminifer fragments with some tests 
50% quartz sand grains, loose, subrounded to subangular., etched, 

milky up to 0.3 millimeter in diameter 
Rare white mica flakes 

glauconite 
quartz, clear, anhedral, loose 
chert, white to red, smooth, ordinary., unmodified 
chert, smoky, smooth, ordinary, unmodifiedo 

230 50% arenaceous foraminifer tests and fragments 
50% quartz sand grains, loose, subrotm.ded to subangular., etched, 

milky to clear, up to 0.4 millimeter in diameter 
Rare white mica flakes 

beekit~, white, replacement of discoid fore.minifers 
glauconite ,- u 
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26Aa 

chert, white to red, smooth, ordinary, unmodified 
chert, bro'tm, smooth, ordinary, unmodified 
chert, blue, smooth, ordinary, unmodifiedo 

99% arenaceous foraminifer tests and fragments 
1% interstitial silica, white, fine-grained, dolom.oldic, 

scattered dolomolds 
Rare quartz sand grains, loose, subrounded to subangular, 

milky, up to Oo25 millimeter in diameter 
glauconite 
white mica flakeso 
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with 

etched, 
• 

26Ab 50% arenaceous foraminifer tests and fragments 
50% silt aggregates 
Rare quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.1 millimeter in diameter 
white mica flakes 
interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolomolds. 

26B 85% arenaceous foraminifer tests and fragments 
5% beekite, white, fossil replacement 
5% quartz sand grains, loose, su.brounded to subangular, etched, 

milky to clear, up to 0.2 millimeter in diameter 
5% pyrite, botryoidal aggregates 

interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds. 

26C 50% arenaceous foraminifer tests and fragments 

27B 
'-

' ( 270 \ ... --· 

40% quartz sand grains, loose, su.broi.mded to subangular, etched, 
milky to clear, up to Ool millimeter in diameter 

10% interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds 

Rare glauconite 
pyrite, replacement of small tubular organisms. 

88% silt aggregates 
10% quartz sand grains, loose, su.brounded to subangular, etched, 

milky to clear, up to O.l millimeter in diameter 
2% arenaceous foraminifer tests and fragments 

Rare interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds 

white mi ca flakes o 

99% silt aggregates 
1% arenaceous foraminifer tests and fragments 

Rare quar·l;z sand grains, loose, subrounded to subangular, 
milky, up to 0.1 millimeter in diameter 

pyrite, small grains 
white mica flakes 
glauconite. 

etched, 

\ 
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28AB 99% silt aggregates 
1% arenaceous foraminifer tests and fragments 

Rare quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.05 millimeter in diameter 

white mica flakes. 

28Ca 99% silt aggregates 
1% arenaceous foraminifer tests and fragments 

Rare chert, red, smooth, ordinary, unmodified. 

28Gb 95% silt aggregates 
5% arenaceous foraminifer tests and fragments 

Rare quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.5 millimeter in diameter 

white mica flakes. 

28S** 90% silt aggregates 
5% arenaceous foraminifer tests and fragments 
5% interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolom.olds 
Rare quartz sand grains, loose, subrounded to subangular, etched, 

milky up to 0.1 millimeter in diameter. 

29A 80% silt aggregates, up to 0.5 millimeter in diameter 
10% arenaceous foraminifer tests and fragments 
10% quartz sani grains, loose, subrourided to subangular, etched, 

milky, up to 0.3 millimeter in diameter 
Rare quartz, clear, anhedral, loose, etched, up to 0.5 milli-

meter in diameter 
chert, gray, smooth, ordinary, etched 
white mica flakes. 

29B 95% silt aggregates 

290 

31A 

5% arenaceous foraminifer tests and fragments 
Rare quartz grains., loose, subrounded to subangular, etched, 

milky, up to 0.1 millimeter in diameter 
interstitial silica, white, fine-grained, dolomoldic, with 

scattered dolom.olds. 

95% silt aggregates 
5% arenaceous foraminifer tests and fragments 

Rare quartz sand grains, loose, subrounded to subangular, etched, 
milky up to 0,.1 millimeter in diameter 

interstitial silica, white, fine-grained, dolomoldic, with 
scattered dolomolds 

glauconite 
cher·l:i, green, smooth, ordinary, unmodified 
chert, blue, smooth, ordinary, unmodified. 

50% silt aggregates, up to 0.2 millimeter in diameter, light 
brown 
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50% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.1 millimeter in diameter 

Rare quartz, clear, anhedral, loose 

95% 

5% 
Rare 

white mica flakes. 

silt aggregates, dark brown, up to 0.4 millimeter in dia-
meter 

arenaceous foraminifer tests and fragments 
quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.05 millimeter in diameter. 

31C 95% silt aggregates, dark brov111, up to 0.4 millimeter in 
diameter 

5% interstitial silica, white, fine-grained, dolomoldic, with 
abundant to scattered dolomolds 

beekite, white, replacement of small crino:ld stems 
Rare arenaceous foraminifer tests and fragments 

quartz, clear, subhedral to anhedral, loose 
brown chitinous-like material 
chert, blue, S1D.oot~, ordinary, unmodified. 

32A 60% silt aggregates 
35% arenaceous foraminifer tests and fragments 

5% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.4 millimeter in diameter 

Rare white mica flakes 

32B 50% silt aggregates 
35% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to O.?- millimeter in diameter 
5% interstitial silica, white, fine-grained, 'dolomoldic, with 

scattered dolamolds 
Rare white mica flakes. 

320 70% silt aggregates 

33Aa 

25% arenaceous foraminifer tests and fragments 
5% quartz sand grains, loose, subrounded to subangula:i;-, etched, 

milky, up to 0,.2 millimeter in diameter 
Rare quartz, clear, loose, anhedral 

white mica flakes 
interstitial silica, white, fine-grained, dolam.oldic, with 

scattered dolam.olds. 

40% arenaceous foraminifer tests and fragments 
40% quartz sand grains, loose, subrounded to subangular, etched. 

milky, up to 0.2 millimeter in diameter 
10% pyrite, pyritobedrons, cubes, and aggregates, loose grains, 

also adheres to some foraminifer tests 
5% white mica flakes 5% interstitial silica,-white~ fine-grained, dolam.oldic, with 
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scattered dolomolds 
quartz, clear, anhedral, loose 

33Ab 50% silt aggregates 
40% arenaceous foraminifer tests and fragments 
10% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to O.l millimeter in diameter 
Rare white mi ca flakes" 

33B 85% silt aggregates 

33C 

10% arenaceous foraminifer tests and fragments 
5% pyrite, botryoidal aggregates of samll grains 

Rare quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.2 millimeter in diameter 

beeldte, white, fossil replacement. 

90% silt aggregates, up to 0.8 millimeter in diameter 
5% arenaceous foraminifer tests and fragments 
5% pyrite, botryoidal masses, and small tubes which are 

probably orinoid stems 
Rare quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to Oo2 millimeter in diameter 
beekite, white, fossil replacement 
chert, green, smooth, ordinary, unmodified. 

43A 55% arenaceous foraminifer fragments 
40% pyrite, octohedrons, cubes, aggregates of grains up to four 

millimeters in length . 
5% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.2 millimeter in diameter 
Rare white mica flakes. 

43B 95% silt aggregates, light brown, up to 045 millimeter in 

43C 

diameter 
5% arenaceous foraminifer tests and fragments and interstitial 

silica, white, dolomoldic, with scattered dolomolds 
Rare white mica fJakes. 

90% silt aggregates, light brown, up to 0.3 millimeter in 
diameter 

5% arenaceous foraminifer tests and fragments and interstitial 
silica, white, fine-grained, dolomoldic, with scattered 
dolomolds 

5% pyrite, aggregates of grains and small thin tubes 
Rare quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to Oo5 millimeter in diameter 
brown chitinous-like material 

\ 

chert, blue, smooth, ordinary, unmodifiedo 
--l"iL__ ____ r-rrn::,---=-=.-----.=~~~==-==~~:-=:i:-:=-=~~-=-::-:--:;:-::-----:;~-;----:-:---:-:--:----~ 

44AB 55~ =eous Iorwnmfer tests and fr"-gments and interstitial\, 

J 
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silica, white, fine-grained, dolomoldic, with scattered 
dolomolds 

4r::f/, pyrite, aggregates of cubes and crystals t~ 
5% quartz sand grains, loose, subrounded to subangular, etched,~ 

milky to clear, up to 0:1 millimeter in diameter 
Rare chert, white, smooth, ordinary, unmodified 

white mica flakes. 

95% silt aggregates 
5% interstitial silica, white, fine-grained, dolomoldic, 

scattered to abundant dolomolds -
with 

Rare arenaceous faraminifer tests and fragmentso 

\ 44S** 95% silt aggregates 
•._~-- 5% arenaceous foraminifer tests and fragments 

interstitial silica, white, fine-grained, dolomoldic, 
scattered dolomolds 

quartz sand grains, loose, subrounded to subangular, 
milky, up to 0.l millimeter in diameter 

brown chitinous-like material. 

with 

etched, 1, 

45A 80% silt aggregates, light brown, up to 0.l millimeter in 

45B 

diameter 
10% quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0o05 millimeter in diameter 
5% interstitial silica, white, fine-grained, dolom.ol.dic, with 

scattered dolomolds and arenaceous foraminifer tests and 
fragments 

5% pyrite, laminar and as aggregates 
Rare white mica flakeso 

35% silt aggregates, light brown, up to 0.2 millimeter in 
diameter 

\ 

35% quartz sand grains, loose, subrounded to subangular, etched, \ 
milky, up to 0.l millimeter in diameter 

20% arenaceous foraminifer tests and fragments 
10% white mica flakes 
Rare chert, red, smooth, ordinary, unmodified 

brown chitinous-like material 
black mica flakeso 

45c 95% silt aggregates, dark brown, up to 0.6 millimeter in 
diameter 

5% arenaceous foraminifer tests and fragments and interstitial 
silica, white, fine-grained, dolomol.dic; with scattered 
dolomolds 

Rare white mica flakes 
pyrite grains 
quartz sand, grains, loose, subrounded to subangular, etched, 

milky, up to 0.05 millimeter in diameter 
chert, blue, smooth, ordinary, unmodified. 
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30% silt aggregates, light brown, up to Oo3 millimeter in 
diameter 

30% arenaceous foraminifer tests and fragments and interstitial 
silica, white, fine-grained, dolomoldic, with scattered 
dolomolds 

30% pyrite, small tubes, aggregates up to one millimeter in 
length 

10% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.1 millimeter in diameter 

Rare whi ta mica flakes 
brown chitinous-like material. 

60% arenaceous foraminifer tests and fragments 
30% silt aggregates, large, dark brown, and small, light brown 
10% pyrite, botryoidal aggregates and laminar 
Rare quartz sand grains, loose, subrounded to subangular, etched, 

milky, up to 0.05 millimeter in diameter. 

\460,,. 70% silt aggregates, light brown, up to Oo2 millimeter in 
'·--"' diameter 

20% arenaceous foraminifer tests and fragments . 
10% pyrite, aggregates, botryoidal masses, and tubes 
Rare white mica flakes 

brown chitinous-like material. 

· . 48AB1 {}**: 
~ . 90% quartz sand grains, loose, subrounded to angular, etched, 

'. 

mainly white but also yellow and red stained, up to 0.1 
millimeter in diameter 

5% white mica flakes 
5% chert, white to gray, smooth, ordinary, etched 

Rare glauconi te 
chert, brown, smooth, ordinary, llDillodified. 

4801 90% silt aggregates, light brown, up to 0.3 millimeter in 
diameter 

5% arenaceous foraminifer fragments and interstitial silica, 
white, dolomoldio, fine-grained, with scattered dolomolds 

5% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.05 millimeter in diameter 

pyrite aggregates 
sponge spicules. 

48AB2 This fraction differs from that of sample 48AB1 only in the 
presence of rare arenaceous foraminifer tests and rare light 
brown silt aggregates. 

4802 This fraction is the same as that of sample 4801. 

49A 85% silt aggregates, light brown, up to O.l millimeter in 
diameter · 

\ 
F 

t 

l 
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15% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to o. 05 millimeter in diameter 

Rare white mica flakes 
glauconite. 

55% silt aggregates, light brown, up to 0.5 lllillimeter in 
diameter 

20% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0ol millimeter in diameter 

15% pyrite, aggregates, botryoidal masses, thin tubes 
10% arenaceous foraminifer tests 
Rare white mica flakes 

brown chitinous-like materialo 

50Bb 85% silt aggregates, light bro~m, up to 0.2 millimeter in 
diameter 

10% arenaceous foraIDinifer fragments and interstitial silica,. 
white, fine-grained, dolomoldic, with scattered dolcmolds 

5% quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.l millimeter in diameter 

Rare pyrite aggregates 
white mica flakes. 

500 80% silt aggregates, light brown, up to 0ol millimeter in 
diameter 

20% arenaceous foraminifer fragments 
Rare pyrite aggregates 

white lllica flakes. 

\ 

54AB 60% silt aggregates, light brown, up to 0.2 millimeter in A~ -;Ao 
diameter \ 30% arenaceous foraminifer tests, mainly tubular forms 

10% interstitial silica, white, fine-grained, dolomoldic, with , 
scattered dolanolds 

Rare quartz sand grains, loose, subrounded to subangular, etched, 
milky, up to 0.1 millimeter in diameter 

white mica flakeso 

540 89% silt aggregates, light brown, up to 0.2 millimeter in 
"'· diameter 

580 

10% arenaceous foraminifer fragments 
1% chert, blue, smooth, ordinary, unmodified 

Rare beekite, white, fossil replacemento 
Ir" 

85% silt aggregates, light brown, up to 0.3 millimeter in 
diameter 

10% arenaceous foraminifer fragments and tubular tests 
5% white mica flakes 

I 



1 

t 

590 

196 

90%, arenaceous f~raminifer tesis and frag!Jl~ ,1 / 
+a% quartz sarid grains, loo.se, subround~<f to subangu1t, etchE!,d, 

/ milkY,i up to 0.05 millimeter in~...d:i.ameter /'/ ,,:' 
1 Rare pyritE} and oct9hedron,. I 

white1 mica flakes. 

------...__~-~~ .. c-~ -
* Residue from limestone bed i~ the Hickory Creek membero~~r ' '• ' ' I\"' ... 

- ol,e,,,see..page.&...- ' \ 

*~} Residue from. Spring Hill limestone member o \ 
*** Residues 4!Wll and 48()1 are from the thick section of the Merriam \ 

at Locality 48, whereas residues 48AB2 and 48C2 are from. the thin section . 
Pl@t ~'i I 

at the· same locality. See ~e:f;.afi..1,s,o l 
I 

\ 
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