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Comparison.—A  gradational series exists between
this species, Lonchodina douglasensis von Bitter, n. sp.,
and Lonchodina sp. A. It is difficult to differentiate the
three, particularly with incomplete material. More ma-
terial is required to evaluate the validity of Lonchodina
sp. A and Lonchodina sp. B.

MaTterIaL—I3 specimens; figured specimens UKMIP 1,901,062
to 1,901,063,

Distrisurion.—Plattsmouth  Limestone Member, Oread Lime-
stone, to Spring Branch Limestone Member, Lecompton Limestone,

LONCHODINA? PONDEROSA Ellison
Plate 12, figures Sa-c

Lonchodina? ponderosa Ellison, 1941, p. 116, pl. 20, fig. 37-39.

The reader is referred to Ellison (1941) for a descrip-
tion of this species.

Mature specimens of this species are subsymmetric to
symmetrical (Pl. 12, fig. 5a). In smaller specimens the
main cusp, as well as being curved backward, is twisted
laterally in the direction of one of the lateral bars.

MaTERIAL—25 specimens; figured specimens UKMIP 1,901,054
o 1,901,056.

Distrisution —Heebner Shale Member to Plattsmouth Lime-
stone Member, Oread Limestone.

Genus METALONCHODINA Branson & Mehl, 1941

Type Species.—Prioniodus bidentatus Gunnell, 1931, by origi-
nal designation,

The reader is referred to Branson & Mehl (1941) for
a description of the genus,

METALONCHODINA? sp.
Plate 14, fgures 3a,b

A single well-preserved figured specimen from the
Holt Shale shows little arching and has a nearly straight
aboral margin. It is strongly bowed and at the anterior
end bears a large main cusp that is sharply twisted in-
ward. Posteriorly a serics of poorly preserved, somewhat
irregular denticles are present and a large, posteriorly
inclined denticle is present at the posterior. Aborally,
the element bears an elongate groove that deepens under
the main cusp (Pl. 14, fig. 3a).

Two very fragmentary specimens from the Hartford
Limestone, although dissimilar to the figured specimen,
are included in this taxonomic category. These are
morphologically most similar to the Oz? element of
Delotaxis? conflexa (Ellison).

MaTeRIAL—3 specimens; figured specimen UKMIP 1,901,073.

Distmisurion.—Figured specimen from Holt Shale Member,
Topeka Limestone; unfigured specimens from the Hartford Lime-
stone Member, Topeka Limestone.

Genus HINDEODUS Rexroad & Furnish, 1964

Tyee Sercies.—Trichonodella imperfecta Rexroad, 1957, by

original designation.
The reader is referred to Rexroad and Furnish (1964)
for a description of this genus.

HINDEODUS sp. A
Plate 15, figures 4a,b

?Hindeodus imperfectus (Rexroad); Rexroad & Furnish, 1964, p.
672, pl. 111, fig. 13 [non fig. 14].

This species of Hindeodus bears symmetrical or nearly
symmetrical lateral bars which meet at an obtuse angle
of approximately 140 degrees. The main cusp is gently
recurved and is unequally biconvex in cross section with
the broader side being on the inner side. The side toward
which the main cusp curves is the inner side.

The lateral bars are of unequal length and are thin,
delicate, and concave on the inner side and convex on
the outer side. Each bar bears five to nine laterally com-
pressed denticles with sometimes a smaller one inserted
in between. The bar denticles increase in length distally
except for one or two that are small and are located at
the ends of the bars. They are closely spaced and biconvex
in cross section. Near the main cusp the bar denticles are
parallel to the main cusp but become more and more
inclined away from it. The main cusp is two or three
times the length of the longer bar denticles.

The aboral edge is sharp and an aboral groove has
not been observed. The small basal cavity is expanded
very slightly on the inner side and forms a triangular
opening. A calluslike rim extends just above the aboral
edge of both bars on the inner and outer sides.

Comparison.—The species is similar to Hindeodus
imperfectus (Rexroad) but may be distinguished from
the latter by the shallow angle at which the bars meet,
and by the cross section of the main cusp. Synprionodina?
compressa of Ellison & Graves (1941) has bars which
meet at an angle only slightly greater than 90 degrees,
creating a deeper arch than is found in Hindeodus sp. A.
Further, the basal cavity of 8.7 compressa Ellison &
Graves extends an equal distance on the inner and outer
side, whereas in H. sp. A the basal cavity is almost en-
tirely on the inner side.

There is a possibility that this is the Tr element of
Ellisonia teicherti?. Possible reasons that this element
was not grouped with other elements of E. teicherti? in
the R-mode cluster analyses have been discussed in the
section dealing with the Tr element of E. teicheru?.

MaTeriaL,—15 specimens; figured specimens UKMIP 1,901,082
to 1,901,083.

Distrisurion —Toronto Limestone Member, Oread Limestone,

to Hartford Limestone Member, Topeka Limestone.

UNIDENTIFIED Ne element
Plate 9, figures 7a,b

This element differs from the Ne element of Cavus-
gnathus lautus and C. flexus by possessing a well-devel-
oped anticusp. It is most similar to Neoprioniodus loxus
of Rexroad (1957); however, it appears to differ from
the latter in having a more acute angle between the anti-
cusp and the aboral margin of the posterior bar,
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R-mode cluster analysis suggests that this element
may have been one of the component elements of one or
all of Streprognathodus gracilis, S. gracilis? and §. ex-
celsus. This seems unlikely since the color and mor-
phology of this element is much more like the Ne cle-
ment of Cavusgnathus lautus and C. flexus than the Ne
element of other species of Streptognathodus. It appears
likely, but cannot be definitely established in this study,
that the element is the Ne element of Cavusgnathus
merrilli von Bitter, n. sp. Of five samples containing
this element, four contain C. merrilli. In sample LB-1-3A
from the Larsh-Burroak Shale an increase in the abun-
dance of the Sp element of C. merrilli is accompanied by
a similar increase in the abundance of the unidentified
Ne element. Although this might be considered fortui-
tous, this sample contains the largest number of specimens
of the two element types of all the samples in this study.

As indicated previously the nonplatform elements
are, for various reasons, frequently underrepresented in
conodont collections. Such underrepresentation could
have the direct effect of causing a taxon to be placed in-
correctly in R-mode cluster analysis.

MateriaL,—21 specimens; figured specimens UKMIP 1,901,016
to 1,901,017,

DistriBution.—Larsh-Burroak  Shale Member, Deer Creek
Limestone, to Coal Creck Limestone Member, Topeka Limestone.

UNIDENTIFIED Pl element
Plate 10, figures 3a-c

The orientation used here is opposite to that employed
by Rhodes, et al. (1969) for Plectospathodus, in that the
main cusp is considered to be posteriorly inclined and
the bar anterior to the cusp is defined as the anterior bar.

This plectospathodid element has anterior and pos-
terior bars of approximately equal length, each of which
bears a series of discrete denticles. Both arching and
lateral bowing are slight. On the two best-preserved,
figured specimens the anterior and posterior bars each
bear six discrete, compressed denticles. The main cusp
is the longest denticle on the clement and is laterally
compressed and inclined posteriorly. Aborally, under the
main cusp, a moderately large basal cavity is present.
The basal cavity flares outward on the inner side, and is
continued anteriorly and posteriorly toward the ex-
tremities as a groove that gets progressively narrower.

Discussion.—R-mode cluster analysis suggests that
this element may have been one of the component ele-
ments of one (or all) of Streptognathodus gracilis, S.
gracilis?, and S. excelsus. Although this seems unlikely,
the rarity of this element in the rocks studied makes it
impossible to say more about possible multielement rela-
tionships.

MaTERIAL.—7 specimens; figured specimens UKMIP 1,901,027
to 1,901,028,

Distrisurion.—Heebner Shale Member, Oread Limestone, to
Ervine Creek Limestone Member, Deer Creek Limestone.

UNIDENTTFIED Tr elements
Unidentified Tr element, type A
Plate 15, figures la,b

This Tr element is characterized by having a perfectly
symmetrical arch, the bars of which meet at an angle
of approximately 80 degrees. A moderately large, tri-
angular basal cavity is present on the posterior side of
the element and is continuous with a basal groove in
each bar. The denticles are discrete, are longest at about
the middle of each bar, and in the only specimens avail-
able are six in number. The main cusp is circular in
cross section and is recurved posteriorly. The bars are
moderately thick and rounded near the main cusp but
get progressively thinner and flatter toward their distal
tips. The bars also increase in width distally and are
bowed posteriorly very gently. The six bar denticles are
compressed near the base but are round in cross section
near their tips. They are curved posteriorly. The bar
denticles are situated on the oral crest of the bars, and
those denticles near the main cusp are located farther
anteriorly than is the main cusp. The denticles near the
middle of each bar are the longest; the two denticles
nearest the cusp are the shortest ones with the exception
of the most distal denticles. The bar denticles closest to
the main cusp are parallel to it, whereas the larger
denticles flare outward.

ComparisoN.—This element is similar o Tricho-
nodella excavata Branson & Mehl, 1933, but the latter
differs in the characteristics of the basal cavity and in
the depth of the arch.

MareriaL—1 specimen; figured specimen UKMIP 1,901,076.

Distrisurion.—Plattsmouth  Limestone Member, Oread Lime-
stone.

Unidentified Tr element, type B
Plate 15, figures 2a-c

This Tr element is characterized by having a nearly
symmetric arch but having one lateral bar slightly longer
than the other. The bars meet at an angle of 60 to 70
degrees,

A moderately large, rounded, triangular basal cavity
is present under the recurved main cusp on the aboral
side of the element. The basal cavity is continuous with
an aboral groove in each bar. The denticles of the lateral
bars vary in number between seven and nine. They are
discrete and are longest at about the middle of each bar.
The bars are moderately thick near the main cusp but
get progressively more delicate and bladelike toward
their tips. The bars are bowed posteriorly more than
that of Hibbardella obtusa Murray & Chronic and
are convex anteriorly and concave posteriorly, The dis-
crete bar denticles are very slightly compressed but are
round in cross section near their tips. The denticles are
slender, sharp, and recurved. The lateral bar denticles
are situated on the oral crest of the bars, and those
denticles near the main cusp are located more on the
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outer side than is the main cusp. The bar denticles
closest to the main cusp are parallel to it; however, away
from it they flare increasingly.

The basal cavity expands on the posterior side so that
it is best seen in posterior lateral view. It continues into
the bars approximately one-third the length of the bars
as an aboral groove. The edges of the aboral groove
then pinch together forming a sharp edge to the distal
ends of the lateral bars.

Comparison.—The element differs from Hibbard-
ella obtusa Murray & Chronic in having a narrower,
deeper arch, in having its lateral bars bowed posteriorly
to a greater degree, and in the slight asymmetry of the
lateral bars.

MaTeriaL.—9 specimens; hgured specimens UKMIP 1,901,077
o 1,901,078,

DistrisuTion.—Plattsmouth Limestone Member, Oread Lime-
stone.

Unidentified Tr element, type C
Plate 15, figures 3a-c

This Tr element is characterized by having an asym-
metric arch, and by having lateral bars of noticeably
different length. The bars are turned inward toward
cach other so that the bars of the element lie in a dif-
ferent plane from that of the main cusp. The bars meet
at an angle of between approximately 50 to 80 degrees
and the arch is relatively deep, slightly asymmetrical, and
rounded in outline.

The discrete denticles are sharply pointed, compressed
very slightly, and not recurved noticeably. The denticles
increase in length away from the main cusp, being longest
near, but not at, the tips of the bars. The main cusp is
recurved and biconvex in cross section.

Aborally, a rounded subtriangular basal cavity is pres-
ent. The basal cavity expands posteriorly and continues
into the bars as an aboral groove. The aboral groove con-
tinues about halfway along the bars and then dies out.

Comparison.—The element is most similar to un-
identified Tr element type B, which has a similar dis-
tribution, but differs from the latter in possessing lateral
bars which are turned inward toward one another, in
having distinct lateral bar denticulation, and in having
bars of noticeably different length.

MaTEriaL.—14 specimens; figured specimens UKMIP 1,901,079
to 1,901,081,

Distrisurion.—Heebner Shale Member to Platsmouth Lime-
stone Member, Oread Limestone.

UNIDENTIFIABLE Oz ELEMENT

Broken or poorly preserved Oz elements were placed
in this category. They represent the Oz element of
Streptognathodus and Idiognathodus, as well as more
rarely that of Cavusgnathus.

MaTERIAL—413 specimens.

UNIDENTIFIABLE Ne ELEMENT

Broken or poorly preserved Ne elements of the type
belonging to species of Streptognathodus or Idiognatho-
dus were placed in this category.

MaTERIAL—4 specimens.

UNIDENTIFIABLE Hi ELEMENT

Fragmentary remains of Hi elements of the type
belonging to species of Streprognathodus, ldiognathodus
and Cavusgnathus were placed in this category.

MateriaL.—206 specimens.

UNIDENTIFIABLE Tr ELEMENT, TYPE A

A number of fragments, although recognizable as Tr
elements that lacked posterior bars, could not be recog-
nized as belonging to unidentified Tr elements A, B, or C.

MaTERIAL—10 specimens,

UNIDENTIFIABLE Tr ELEMENT, TYPE B

Broken or poorly preserved Tr elements recognizable
as having possessed posterior bars of the type belonging
to species of Streptognathodus, Ildiognathodus, and
Cavusgnathus were placed in this category. For the most
part these are believed to have belonged to species of the
first two genera but this cannot be definitely established.

MaTeRIAL.—90 specimens.

Genus and Species INDETERMINATE

Relatively few specimens were completely unrecog-
nizable due to fragmentation and poor preservation. Each
specimen having a basal cavity was counted and tabu-
lated. There was a noticeable increase in this category in
the Heebner Shale and parts of the Plattsmouth Lime-
stone of the Oread Limestone. This increase for the most
part reflects the fragmentation of elements placed in Neo-
prioniodus conjunctus (Gunnell). These elements, once
broken, are difficult or impossible to identify.

MATERIAL—265 specimens.
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APPENDIX A

COLLECTING METHODS

The sampling procedure followed was one adapted
from methods described by Collinson (1963, 1965). After
the initial selection of the best exposed and complete
sections these were sampled by continuous channel sam-
pling normal to the bedding. This type of sampling was
classified as search sampling by Krumbein (1965) and
involved centimeter-by centimeter and bed-by-bed sam-
pling, the importance of which was stressed by Rhodes
(1968).

The sampling sequence is shown on Figures 3 to 6
and is described in Appendix B. Samples were taken so
as to include a piece of rock from every part of the par-
ticular sampling interval, Particular attention was paid
to any evidence of lithologic or megafaunal change and
a new sample was started wherever such a change oc-
curred. Samples ranged in weight from 1000 to 3000
grams.

After processing the samples taken by the above
methods, it was realized that some of these contained too
few conodonts to be meaningful. Some of the intervals
represented by such samples were recollected as were
samples that had been spoiled by such factors as accidental
mixing of samples and spillage during laboratory prepa-
ration. In addition, several members were found to con-
tain faunas of special interest or significance. These were
also recollected.

LABORATORY METHODS

The laboratory procedures that were used, although
differing in detail, were essentially those described by
Collinson (1963, 1965). In washing samples broken down
with one or more of acetic acid, Stoddard solvent, Qua-
ternary “O" (Zingula, 1968), and sodium hypochlorite
(Lindstrom, 1964), a 20- or 25- and 170-mesh screen com-
bination was used. Although Collinson (1963) recom-
mended the use of a lower 100-mesh screen, this was
found to be inadequate for retaining small growth stages.

After the samples had been broken down by chemical
and physical means they were processed with tetra-
bromoethane. The heavy portion of each sample was then
processed by means of a Franz isodynamic magnetic
separator using procedures described by Dow (1960,
1965). A few samples contained a large amount of un-
altered pyrite that could not be separated with the mag-
netic separator. Such samples were either roasted and
re-run through the magnetic separator (suggestion of W.
Ziegler) or were processed with heavy liquid, methylene
iodide (S.G. 3.3) (suggestion of ]. Straka, II).

Each sample was then picked by normal micropaleon-
tological procedures.

ELECTRON MICROSCOPE PROCEDURES

All illustrations of conodonts in this study were taken
on a Cambridge Mark II scanning electron microscope.

Specimens were mounted on aluminum  specimen
stubs by means of a variety of adhesive materials. The
most effective of these was double-sided Scotch tape. If,
in mounting microfossils for scanning electron microscope
examination, a wet mounting medium such as gum
tragacanth or a solution of the adhesive of Scotch tape in
chloroform is used, there is the tendency for the entire
specimen to become gummed up in the mounting mate-
rial. If such a specimen is then coated with a metal coat-
ing the outlines that are observed by means of the electron
microscope are those of the mounting medium rather than
that of the specimen underneath. Double-sided Scotch
tape is essentially a dry mounting medium and the de-
scribed problems were avoided by using it. Further, this
type of tape cracked very little when coated under
vacuum. Gum tragacanth, on the other hand, cracked
considerably under these conditions. Such cracking is
undesirable when taking photomicrographs of entire
microfossils, although it matters less when a detailed view
of a microfossil is photographed at high magnifications.

Subsequent to mounting, specimens were given one to
two gold coatings. Initially a few specimens were coated
with aluminum.

Figured specimens were removed from the aluminum
stubs by means of chloroform.

Photomicrographs of entire conodont elements were
taken at magnifications as great as possible. The great
resolution of this type of microscope made it possible to
show very small, immature specimens at the same size
and with the same clarity as mature specimens (Pl. 1-16).

CURATION OF COLLECTIONS

All figured and unfigured material of this study was
deposited in the University of Kansas Muscum of In-
vertebrate Paleontology, Lawrence, Kansas. Represent-
ative collections of unfigured specimens were given to the
Geologisch-paldontologisches Institut, Philipps Universi-
tit, Marburg, West Germany, and to the Department of
Invertebrate Palacontology, Royal Ontario Museum, To-
ronto, Canada, by the University of Kansas Museum of
Invertebrate Paleontology.

All specimens of a particular element type in a sample
were placed in a separate micropaleontological slide and
were  generally given unique UKMIP (University of
Kansas Museum of Invertebrate Paleontology) numbers.
Figured specimens (Pl. 1-16) were given numbers from
UKMIP 1,900,901 to 1,901,096. The numbers assigned to
unfigured paratypes ranged from UKMIP 1,901,097 to
1,901,136, The unfigured non-type specimens remaining
at the University of Kansas were given numbers UKMIP
1,901,137 1o 1,927,102.
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APPENDIX B
LOCALITY INDEX

The members sampled at particular localities are indicated on Figures 3 to 6 and are described in this appendix.

LOCALITY

LOCATION

DESCRIPTION

REFERENCES

1

NW sec. 21, T. 12 S, R. 19 E.
Douglas Co., Kansas

Kansas Turnpike, 3 mi west of West Lawrence
Interchange; sampled on north side of wrnpike;
Plattsmouth  Limestone sampled approximately
25 mi west.

2 NW NW sec. 24, T. 12 5., R. 18 E. Kansas Turnpike, 6 mi west of West Lawrence
Douglas Co., Kansas Interchange; strata below Big Springs Limestone
sampled on south side of wrnpike 0.3 mi east.
3 NE NW NW scc. 22, T. 12 S, R. 18 E. Kansas Turnpike, 8 mi west of West Lawrence
Douglas Co., Kansas Interchange; strata below Larsh-Burroak Shale
sampled on north side of turnpike; above, with
exception of sample EC-1-2 sampled on south
side of turnpike.
4 SE SW sec. 2, T. 12 S,, R. 16 E. Kansas Turnpike, at Topeka Service Area;
Shawnee Co., Kansas sampled on north side of wrnpike.
5, NW SW sec. 35, T. 11 S, R. I8 E. Limestone quarry; between Lecompton and
Douglas Co., Kansas Kansas River.
6 NW SE sec. 14, T. 11 S, R, 16 E. US Fhghway 24, fine exposure approximately 3.5
Shawnee Co., Kansas mi ecast of North Topeka; strata below Jones
Point Shale sampled on south side of highway;
above Jones Point Shale sampled on north side
of highway.
7 SE NW SE sec. 8, T. 11 S, R. 18 E, Perry Dam, northwest end.

Jefferson Co., Kansas

Moore (1966)

Moore & Merriam (1965)
Troell (1965, 1969)
Locality 22

Evans (1966)

Locality 10

Toomey (1964, 1969)
Locality 18

Moore (1966)

Moore & Merriam (1965)

Moore (1966)
Moore & Merriam (1965)

Moore & Merriam (1965)

Jewert (1949)

Stop 8

0O'Connor (1960)

Pl. 6a

Johnson & Adkinson (1967)

Koepnick & Kacsler (1971)
Locality 7

MEASURED SECTIONS AND T-1-4 5 Limestone, thick-bedded, massive, 432 cm
DESCRIPTION OF SAMPLING UNITS tan to gray, weathers ycllow
brown; abundant crinoid colum-
UNIT NO. OF nals, some fusulinids.
e ser e daloi THISTN  T15A 6 Limestone, medium to thick-  40.6cm
bedded, massive, light gray to
LOCALITY 1 tan, weathers buff to wn, with a
Lawrence Shale hackly fracture; crinoid columnals
La-Sp-1 1 Shale, wrregular bedded, light gray 15.2cm abundant.
priotiled: with _‘_”hm flediss 3p T-1-5B Limestone, medium to thick- 17.8cm
parently unfossiliferous, eddsd, st lghie et a0 1,
Toronto Limestone weathers buff to tan, and with a
T:1-1 2 Limcstone, thin-bedded, light gray,  30.5¢m hackly {ra:mrf:; crinoid ‘01“'““?]5
weathers yellow brown; brachio- a'bundant; unit weathers as dis-
pods, fusulinids, crinoid columnals tinct bed.
abundant. T-1-6 Limestone, thick-bedded, massive, 114cm
T-1-2 3 Limestone, thin-bedded, light gray,  20.3cm poorly developed bedding, light
weathers yellow brown; brachio- tan to gray, weathers dark tan to
pods, fusulinids, crinoid columnals brown.
abundant. T-1-7 Limestone, thick-bedded, massive, 63.5cm
T-1-3 4 Limestone, thin-bedded, light gray,  27.9¢e¢m little evidence of bedding, light

weathers yellow brown; brachio-
pods, fusulinids, crinoid columnals
abundant.

tan to gray, weathers dark tan to
rusty brown with a hackly frac-
ture.
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GRADATIONAL CONTACT WITH SNYDERVILLE SHALE

Snyderville Shale

Sn-1-1A 10
Sn-1-1B 11
Sn-1-2A 12
Sn-1-2B 13
Sn-1-3 14
Sn-1-4A 15
Sn-1-4B 16

Shale, green, containing calcareous
nodules.
Shale, green,
poorly bedded.
Shale, dark green to dark grayish-
green, clayey, massive with poorly
developed bedding, nodular; ap-
parently unfossiliferous.

clayey, massive,

Thin coaly layer between Sn-1-2A
and Sn-1-2B.

Shale, dark green to dark grayish-
green, nodular, massive with
poorly developed bedding; ap-
parently unfossiliferous.

Shale, dark green, clayey, massive;
apparently unfossiliferous.

Shale, green to gray, weathers
brown, calcareous.
Shale, gray, thinly laminated,

weathers brown to yellow; chone-
tid brachiopods present.

Leavenworth Limestone

L-1-1 17
Heebner Shale

He-1-1 18
He-1-2 19-20
He-1-3A 21
He-1-3B 22
He-1-4 23-24

Limestone, fne-grained, massive,
dark blue to gray, single vertcally-
jointed  bed;  brachiopods and
fusulinids present.

Shale, black to blackish-brown,
thin-bedded, flaky to earthy, very
friable; brachiopods present.

Shale, black, thin-bedded, fissile,
platy, containing phosphatc con-
cretions; near top beds become
more clayey; Sample He-1-2A is
black fissile shale; He-1-2B is more
clavey soft shale.

Shale, dark green to grayish-
black, soft, clayey, poorly de-
veloped bedding; brachiopods pres-
ent,

Shale, grayish-black to yellowish-
brown, clayey, soft, poorly de-
veloped bedding.

Shale, yellow to brown, sandy,
hard, bedding poorly developed:
He-1-4A=lower half; He-1-4B=
upper half.

Plattsmouth Limestone

P-1-1 25

Limestone, light gray, nodular,
wavy bedding, fine-grained, weath-
ers tan to buff, bedding approxi-

Scm

229cm

61 cm

61 cm

1372 cm

152 cm

102 cm

53.5cm

3.8cm

1524 cm

24.1 em

24.1 cm

35.6 cm

101.6 cm

P-1-2 26
P-1-3 27
P-1-4 28
P-1-5 29
P-1-6 30
P-1-7 31
P-1-8 32
Heumader Shale
Lowest 2" 33
of Heumader

Shale at Lecompton
Heu-1-1 34
Heu-1-2 35
Heu-1-3A 36
Heu-1-3B 37
Kereford Limestone

Ke-1-1

38

mately 30 cm thick; brachiopods,
corals, crinoid columnals present.
Limestone, light gray, nodular,
wavy bedding, fine-grained, weath-
ers tan to buff; brachiopods, corals,
abundant crinoid debris present.
Limestone, light gray, nodular,
wavy bedding, fine-grained, weath-
ers tan to buff, abundant chert
nodules; corals, brachiopods pres-
ent. This is the lower chert zone
of Moore & Merriam (1965).
Shale, earthy.

Limestone, light gray, nodular,
wavy bedding, fine-grained, weath-
ers tan to buff; abundant fusu-
limds, some crinoid columnals and

possible  silicified  ?brachiopods
present,
Limestone, light gray, nodular,

wavy bedding, fine-grained, weath-
ers tan to buff, abundant chert
nodules; crinoid columnals abun-
dant. This is the upper chert
zone of Moore & Merriam (1965).

Limestone, light gray, nodular,
medium-bedded; abundant crinoid
columnals and small brachiopods.

Limestone, light gray, thin to
medium-bedded, weathers tan to
gray; abundant fusulinids, and a
few crinoid columnals present.

Top of section

LOCALITY 5

Shale, gray to blue, heavily iron-
stained, abundant small gypsum
crystals present,

Shale, gray to blue, heavily iron-
stained, small gypsum crystals
present,

Shale, gray to blue, well bedded,
iron-stained, small gypsum crystals

abundant.

Shale, grayish-green to  blue,
bedding obscure on fresh surface
but more apparent on weathered
surface,

Shale, brown. poorly bedded,
nonlaminated; crushed brachiopods
and bryozoans present.

Limestone, bluish-gray, irregular-
bedded, massive to partly shaly,

129.5 cm

229 ¢m

254 cm
305¢cm

432cm

380 cm

432 cm

5.1¢m

12.7 cm

279 c¢m

27.9cm

25cm

8.9 cm



Ke-1-2A

Ke-1-2B

Ke-1-3

Ke-1-4

Ke-1-5

Ke-1-6

Ke-1-7

Kanwaka Shale

Jap-1-1

39

40

41

42

43

44

45

46

Kanwaka Shale

Kan-Sp-1

47
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weathers reddish-brown: brachio-

pods and crinoid  columnals
present.
Limestone, light to dark gray,

bedding 5-7 em thick with numer-
ous shaly partings which contain
limestone nodules, weathers
brownish buff; brachiopods, bryo-
zoans, fusulinids present.

Same description as for Ke-1-2A;
top of Ke-1-2B marked by 2.5
cm thick shale unit.

Limestone, gray, blocky beds 5-7
cm thick alternating with brown
nonlaminated  shale  containing
pelecypods.

Limestone, gray, silty, blocky beds,
weathers brown to buff; brachio-
pods and crinoid fragments pres-
ent; 2.5 cm thick shale unit at
base.

Shale, grayish-green, thin-bedded,

sandy, hard; apparently unfos-
siliferous.
Limestone,  gray,  uregularly-

bedded, bedding 12.7 to 15.2 ¢m
thick, weathers brown to buff;
fusulinids and brachiopods pres-
ent; near top becomes shaly and
more thinly bedded (2.5 to 5 ¢cm).

Limestone, gray, medium-bedded;
near top abundantly fossiliferous
containing  brachiopods, crinoid
columnals, and bryozoan debris,

Shale, gray, sandy; apparently
unfossiliferous,

LOCALITY 2
Shale, tan, clayey, laminated;
abundant compressed brachiopods
(especially  Chonetes, [uresania,

Derbyta) and pelecypods (Myalina,
Aviculopecten, Edmondia). De-
scription from Moore & Merriam
(1965).

Spring Branch Limestone

SB-1-1

48-52

gray, fine-grained,
massive, thick-bedded, weathers
buff; abundant fusulinids,
brachiopods and crinoid colum-
nals; Samples SB-1-1A to SB-1-1E
from base up.

Limestone,

s0me

152 cm

279 cm

15.2cm

63.5cm

152 cm

92.7 cm

17.8cm

152 cm

15.2 em

160 cm

SB-1-2A

SB-1-2B

SB-1-3

SB-1-4A

SB-1-4B

SB-1-4C

SB-1-5A

SB-1-5B
SB-1-5C

SB-1-5D

SB-1-6

SB-1-7

53-54

55

56

57

58

59

60

61
62

63

64

65

Doniphan Shale

Dos-1-1

Dos-1-1A

Dos-1-2

66

67

68

Limestone, nodular, soft, brown
weathering, shaly; crowded with
fusulinids; shaly part sampled
as SB-1-2A  (S§S)=Sample 53;
Limestone sampled as SB-1-2A
(AA)=Sample 54.

Limestone, gray, slightly more
massive than SB-1-2A but with
shaly zone in middle, weathers
brown to buff; abundant fusu-
linids.

Shale, bluish-green, soft, lami-
nated; abundant fusulinids in
lower half,

Limestone, green, very shaly,
thin-bedded, nonlaminated; ap-
parently unfossiliferous.

Limestone, gray, shaly, weathers
slightly nodular; apparently un-
fossiliferous.

Limestone, gray, brecciated,
weathers tan.
Shale, brown, clayey, nonlami-

nated; apparently unfossiliferous.
Shale, grayish-black.

Shale, yellow, clayey, nonlami-
nated; apparently unfossiliferous,

Description same as for SB-1-5C.

Limestone, gray, massive bedding,

weathers reddish-brown; rare
gastropods; upper portion is
brecciated.

Limestone, gray, massive bedding,
intraformational  breccia; appar-
ently unfossiliferous.

Shale, chocolate-brown, clayey,

laminated.

Same description as Dos-1-1 but
unit is slighdy lighter in color.

Shale, light brown to light brown-
ish-black, clayey, thin (2.5 to 5
¢m) harder wunit in  middle;

brachiopods,  pelecypods, bryo-
zoans present.

Big Springs Limestone

B5-1-1

BS-1-2

69

70

Limestone, gray, medium-bedded,
nodular to wavy-bedding, weath-
ers brown and shightly shaly; fusu-
linids present.

Limestone,  bluish-gray, fine-
grained, weathers tan to light
gray, single verucally jointed bed;
abundant fusulimds.

203 em

35.6 cm

254 cm

24.1 em

55.9 cm

5.1 em

6.3 cm

12.7 cm
12.7 em

12.7 to
152 cm

35.6cm

60.2 cm

12.7 cm

229¢cm

229cm

203 cm

66 cm



Queen Hill Shale
QH-1-1 71
QH-1-2 72
Beil Limestone

B-1-1 73
B-1-2 74
B-1-3 75
B-1-4 76
B-1-5 77
B-1-6 78

B-1-6 right 79

under B-1-7
B-1-7 80
King Hill Shale
KH-4-1 81
KH-4-2 82
KH-4-3 83
KH-4-4 84

Avoca Limestone

Av-3-1 85
Av-3-2 86
Av-3-3 87
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Shale, black, fissile.
Shale, brown to brownish-black,
carthy, nodular near top; possible
pelecypods present.

Limestone, bluish-gray, thin- to
medium-bedded, bioclastic, weath-
ers brownish,

Limestone, bluish-gray, medium-
bedded, bioclastic, shaly weather-
ing.

Limestone, bluish-gray, thin- to
medium-bedded, weathers gray
and shaly; fossiliferous.

Shale, black to brown, calcareous,
irregularly  thin- to  medium-
bedded; fossiliferous.

Limestone, gray, irregular thick-
ness; fossiliferous.

Shale, brown to bluish, clayey,
containing approximately 6 thin
(2.5 ecm) irregular, nodular lime-
stone lenses; abundant corals, fusu-
linids, bryozoans, pelecypods, cri-
noid columnals, etc.

Uppermost several centimeters of
B-1-6; descripuion same as B-1-6.

Limestone, dark brown, limonitic,
finely laminated.

LOCALITY 7

Shale, dark olive-green, slightly
sandy, somewhat blocky and
breaking in elongated fragmenits;
apparently unfossiliferous.

Limestone, reddish to ochre-
brown, medium-bedded (3.7 to
7.6 cm), finely laminated, very
carthy, Mn stained.

Description same as KH-4-2 ex-
cept for more massive bedding
(10-12.5 em thick).

Shale, dark green, blocky; ap-
parently unfossiliferous.

Limestone, shaly, irregular and

thinly (2.5 ¢cm) bedded.
Shale, calcareous.

Limestone, light gray, massive
and thick-bedded (25 to 62 cm),
fine-grained; unit is a resistant
ledge-former; weathers yellow to

483 cm
535 cm

68.6 cm

535cm

20.3 cm

48.3 cm

5.1 cm

711 em

5.1 cm

45.7 cm

914 cm

53.5cm

50.8 cm

7.6 10
102 em

2.5 cm
88.9cm

Av-3-4 88
Av-3-5 89
Tecumsch Shale

Te-5p-1 90
Te-Sp-2 91

Ozawkie Limestone

Oz-1-1 92
Oskaloosa Shale

Os-1-1A 93
Os-1-1B 94
Os-1-2 95.99
0s-1-3 100

tan with rusty stains; lower half
contains  abundant  fusulinids,
pelecypods, and crinoid columnals;
upper half contains oncolitic algae
(Ottonosia) and possibly Ambly-
siphonella,

Shale, dark brown, clayey, poorly
bedded; contains shell debris.

Limestone, dark gray, shaly,
abundant  brachiopods  (Cru-
rithyris).

LOCALITY 3
Limestone, shaly to sandy; un-
fossiliferous,
Shale, greenish-gray, calcareous;
unfossiliferous,
Limestone, light gray, massive
bedding, weathers light brown to
tan; brachiopods and fusulinids
present.
Limestone, gray, soft, weathers

yellow, limonite-stained, irregular
columnar weathering; apparently
unfossiliferous.

Siltstone, green, contains  lime-
stone nodules; apparently un-
fossiliferous.

Siltstone, dark green, blocky and
massive, underclay-like; apparently
unfossiliferous; five samples Os-1-
2A w Os-1-2E wken from the
base up.

Shale, brown, laminated, clavey;
contains  abundant  brachiopods
(Chonetes).

Rock Bluff Limestone

RB-1-1 101

Larsh-Burroak Shale

LB-1-1 102
LB-1-2 103
LB-1-3  104-108

Limestone, medium gray, very
fine-grained, vertically  jointed,
semiconchoidal  fracture,  single
bed with break approximately 15
e¢m above irregular base, weathers
light tan; fusulinids abundant;
erinoid columnals and brachiopods
present.

Shale, brown to tan, soft,

carthy; apparently unfossiliferous.
Shale, black, fissile, hard,

Shale, green, soft, clayey, thin-

bedded to weathers

laminated,

91

12.7 em

12.7 to
15.2 cm

76.2 cm

30.5 ¢m

76.2 10
§3.8 cm

12.7 em

30.5 em

128.5 cm

17.8 cm

55.9¢m

25c¢m

342 ¢cm
85.1 cm
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brown to tan, apparently un-
fossiliferous; five samples LB-1-3A
to LB-1-3E taken from the base
up.

Ervine Creck Limestone

EC-1-1 109-121

EC-1-2 122
Calhoun Shale
Cal-Sp-1 123

Hartford Limestone

H-1-1 124
H-1-2 125
H-1-3  126-134

Towa Point Shale

1P-2-1 135
IP-2-2 136
1p-2-3 137
1P-2-4 138

Limestone, light gray, thin to
medium wavy bedding, thin shaly
limonitized partings present, near
top stylolites abundant, fusulinids,
corals, brachiopods and crinoid
columnals present; samples EC-1-
1A to EC-1-1M from base up.

Same description as for EC-1-1
except unit weathers rustier.

Top of section

LOCALITY 4

Siltstone, gray to olive-green;
very fossiliferous with abundant

pelecypods.

Limestone, gray, medium-bedded,
limonitic partings present, weath-
ers rusty brown; brachiopods
present.

Shale, brown, earthy, bedding ob-

scure.

Limestone, light brown, massive,
weathers dark brown and wvery
blocky, contains large white cal-
cite “eyes" (crinoid columnals);
abundant fusulinids present. Sam-
ples H-1-3A to H-1-31 from base

up.

LOCALITY 6

Limestone, vyellow to brown,
earthy, very shaly.

Shale, gray to olive-green, thin-
bedded, partly laminated, lower
half darker with brown streaks
along bedding; apparently
fossiliferous,

Shale, gray to brown, thin-bedded
(0.6 ¢cm), sandy; apparently un-
fossiliferous,

Shale,  medium-gray,
lacking bedding, weathers brown,
calcareous nodules in center of
unit; fusulinids and brachiopods
present near top.

un-

massive,

182.9 cm

45.7 to

61 cm

30.5cm

12.7 em

12.7 em

127 em

25¢cm

152 em

21.6cm

20.3 cm

Curzon Limestone
Cur-1-1 139-143

Cur-1-2 144
Cur-1-3 145
Cur-1-4 146
Jones Point Shale
JPS-1-1 147
JPS-1-2  148-150
JPS-1-3 151

Sheldon Limestone

She-1-1 152
She-1-2 153
She-1-3 154
Turner Creck Shale
TCS-1-1 155

Limestone, reddish-brown, fine-
grained, massive, medium to
thick-bedded,  weathers  rusty

brown; approximately 30 cm from
top a prominent chert zone is
present; crinoid columnals, large
brachiopods, and fusulinids promi-
nent near top and bottom; fossil
debris throughout; samples Cur-1-
1A to Cur-1-1E from the base up
with thicknesses of 38.1, 10.2, 8.9,
35.6, and 58.4 cm, respectively;
Cur-1-1C is a shaly parting con-
taining fusulinids and echinoderm
fragments,

Limestone, brown, silty, thin-
bedded (1.3 cm).
Limestone, gray, thin-bedded,

silty, weathers brown; fusulinids,
bryozoans and crinoid columnals
present.

Limestone, gray, massive-bedded,
weathers brown.

Siltstone, brown, earthy to clayey,
nonlaminated; brachiopods, echi-
noid spines and phosphatic matter
present.

Shale, black to gray, clayey, thin-
bedded, nonlaminated, pelecypods
present; samples JPS-1-2A to JPS-
1-2C from base up with thick-
nesses of 45.7, 305, 762 cm,
respectively.

Shale, yellow to green to brown,
calcareous, thin-bedded; apparently
unfossiliferous.

Limestone, gray, fine-grained,
weathers yellowish brown; brachio-
pods present.

Shale, calcareous.

Limestone, light gray, upper and
lower contact defined by mound-
like undulating surface (algal?);
upper surface covered with abun-
dant microfossils (ostracodes, gas-

tropods, etc.).

Siltstone, brown to black, fossils
and limestone nodules abundant
along bedding, weathers bluish
gray.

151.2 cm

254cm

432 cm

35.6 cm

7.6 cm

152.4 em

7.6 cm

21.6cm

S5.1cm
40.6 cm

229¢em



TCS-1-2 156
TCS-1-3 157
TCS-1-4 158

Du Bois Limestone
DB-1-1 159-160

Holt Shale

Hol-1-1 161

Hol-1-2 162-163
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Siltstone, brown, nodular, hard,
clayey, weathers as light brown
band, contains carbonaceous mat-
ter and small brachiopods.

Limestone, light gray, fine-
grained, thin o medium-bedded,
alternating with sandy shale and
siltstone; contains very abundant
pelecypods  (Awvsculopecten  and
Myalina) plus small crinoid colum-
nals and bryozoans; weathers
black and yellow mottled.

Shale, brown to olive-green, thin-
bedded, nonlaminated; brachio-
pods and pelecypods present.

Limestone, light gray, fine-grained,
thick-bedded, vertically jointed,
weathers brown to tan; brachio-
pods and pelecypods present;
sample DB-l-1A=lower  half;
sample DB-1-1B=upper half.

Shale, brown to dark gray, clayey.
thin-bedded;  brachiopods and
pelecypods abundant.

Shale, brown, slightly more sandy
and less fossiliferous than Hol-1-1;
sample Hol-1-2A=lower 30.5 cm:
Hol-1-2B=upper 7.6 cm.

Coal Creck Limestone

CC-1-1 164-167
CC-1-2 168
CC-1-3 169
CC-1-4 170
Severy Shale

6" over 171
CcC-1

Limestone, light gray, medium
to thin-bedded, weathers nodular,
sandy, alternates with shaly beds;
brachiopods, bryozoans, crinoid
columnals, etc. abundant; samples
CC-1-1A to CC-1-1D from base up
with thicknesses of 14, 30.5, 25.4,
and 30.5 cm, respectively.

Shale, sandy, weathers green to
yellow.

Limestone, thin (5 ¢m) bed over-
lain by yellow-weathering shale
followed by thin shale with abun-
dant limonite.

Limestone, gray, medium-bedded,
weathers reddish-brown.

Shale,  greenish-mottled,  silty;

apparently unfossiliferous.

Top of section

1l4em

33¢m

16.5 cm

33 cm

203 ¢m

38.1 cm

100.4 cm

254cm

203 cm

15.2 cm

15.2 cm

SUMMARY OF PUBLISHED
OBSERVATIONS AND OPINIONS
ABOUT UNITS SAMPLED

Megascopic

Microscopic

Thickness
Ecological

Classification

Transgressive-
Regressive Sea
Classification

Environment of
Deposition

Megascopic

Thickness

Ecological
Classification
Transgressive-
Regressive Sea
Classification

SHAWNEE GROUP

OREAD LIMESTONE

Toronto Limestone Member
Massive light yellow brown to gray limestone;
on exposure becomes deep yellow brown (0O'Con-
nor, 1960).
Lower half in central Kansas is skeletal mud
facies characterized by presence of diverse, skeletal
grain types; upper half is a fenestrate bryozoan-
echinoderm grain facies in central Kansas (Troell,
1965).
About ten ft in Douglas Co. (O'Connor, 1960).

Tarkio-type  (Trificites) assemblage  (Moore,
1966).
Stage C, argillaccous  transgressive-regressive

marine stage (Wagner, 1966).

Deposited during a single advance and retreat
of the sea (Troell, 1965, 1969).

Lower part transgressive: upper part regressive
(Elas, 1966).

Not deepest parts of invading sea but inter-
mediate to greatest distance from sea margins
(Moore, 1966).

At Locality 1, according to Troell (1969), the
basal zone (Osagia wackestone) was deposited
at the strand line as the marine waters of the
Toronto sca transgressed. The next higher
depositional unit (mixed biota wackestone) was
laid down under open marine conditions. The
waters were clear, intermittently agitated with
litde terrigenous influx and optimum ecologic
conditions with normal salinity, good water cir-
culation and good food supply. The third unit
(fenestrate  bryozoan-echinoderm  wackestone
facies) was also deposited under marine condi-
tions, The uppermost unit (lime mudstone)
was laid down under restricted conditions in
shallow, nearshore brackish waters (possibly supra-
to intertidal), which may have been periodically
subjected to subaerial exposure.

Snyderville Shale Member
Green to gray, argillaceous to silty shale, clay-
stone and siltstone (O'Connor, 1960).
Lower and middle part are unfossiliferous, blocky
clay. Thin 1" = fossiliferous zone at top (Moore,
1966).

Average 10-15 ft in Douglas Co. (O'Connor,
1960).

Snyderville  type  (Neochonetes)  assemblage
(Moore, 1966).
Stage D continental margin stage: regressive

continental (Wagner, 1966).
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Lower and middle part is nonmarine; upper
part deposited in shallow water where mud
bordered shore, although perhaps in a belt many
miles wide; little disturbance by currents and
waves, with possibly slightly subnormal salinity
(Moore, 1966).

Leavenworth Limestone Member

Single massive bed of hard, gray-blue, fine-
grained limestone which weathers light gray or
creamy gray, and which shows prominent vertical
jointing (O'Connor, 1960).

At Locality 1, the lithology is skeletal mudstone
(Toomey, 1964).

Generally 0.8 to 2 ft in Douglas Co. (O'Connor,
1960).

Leavenworth
(Moore, 1966),
Stage E, rapid oscillation marine stage (Wagner,
1966).

Deposited during a second comparatively brief
cycle in the staggering [sic] Oread oceanic in-
vasion, resulting in maximal depth of waters
hardly exceeding the depth at the culmination
of the first (Toronto) cycle (Elias, 1966).
Deposited as the beginning marine phase in the
second of two eustatic sea-level changes (Troell,
1965).

The middle was deposited in more turbulent and
shallower water than other parts of the limestone
(Dixon, 1960).

In relatively clear, shallow to slightly deeper
nearshore carbonate-rich water (Wagner, 1966).

type (lsogramma)  assemblage

At least the middle Leavenworth was deposited
in quiet water (Johnson & Adkison, 1967).
Deposited in relatively shallow water on a broad,
slowly subsiding carbonate platform (Toomey,
1969).

Hecbner Shale Member

Black, fissile shale overlain by clayey, green to
gray calcareous shale.

See Evans (1966).

5-8 ft in central and southern Douglas Co.
South of Worden Fault it is between 14 and 18
ft thick (O'Connor, 1960).
Heebner  Type  (Listracanthus)
(Moore, 1966).

Stage F, stagnant-water marine stage (Wagner,
1966).

Leavenworth, Heebner, and Plattsmouth members
were deposited during a single, major advance
and retreat of the sea with no significant regres-
sion after deposition of Leavenworth Limestone
(Evans, 1966).

Near shore in shallow waters—possibly in
lagoons (Moore, 1936).

A similar black shale, the Bennett Shale, was

assemblage
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interpreted by McCrone (1963, p. 65) to have
been deposited “just below mean lowtide level
within a poorly oxygenated basin having re-
stricted internal circulation and lacking free
communication with the open seas.”

Not marine swamp or marsh. Deposited in
shallow water (only a few meters); not in
normal open sea with shallow bottom nor in deep
water (Moore, 1966).

A time of poorly circulating oxygen-deficient
seawater. Tidal and current movement was
minimal. Seaweed was possibly dominant life
form—essentially filling the upper part of shallow
sea (Wagner, 1966).

Relatively far from shore; relatively deep, oxygen
deficient, below wave-base, marine (Evans,
1966).

Accumulations of black mud, probably in shallow
water, under reducing conditions favorable for
growth of conodonts with phosphatic nodules.
Gray marine shale of upper Heebner deposited
in well-aerated, gradually deepening sea (John-
son & Adkison, 1967).

Plattsmouth Limestone Member

Light gray to nearly white, wavy-bedded lime-
stone, which weathers light gray to light tan;
has chert and shale partings (O'Connor, 1960).
Well-bedded skeletal calcarenite to calcilutite in
north-central Kansas (Heckel & Cocke, 1969).
About 18 ft thick in Douglas Co. (O'Connor,
1960).

Plattsmouth type (Caninia) assemblage (Moore,
1966).

Normal, transgressive marine stage phase (Wag-
ner, 1966).

Belonged to culminating marine part of cyclo-
them (Moore, 1966).

Deposited in clear, shallow (less than 20 m on
the average) water, far from nearest shore
(probably 50 to 100 mi distant) (Moore, 1966).
In medial and late Plattsmouth time a water
depth of about 200 ft—then shallowed (Elias,
1966).

Deposited in  relatively shallow water;  water
depth, strand line, and sediment source varied
repeatedly (Johnson & Adkison, 1967).

Heumader Shale Member
Gray to green clayey and calcareous shale (O'Con-
nor, 1960).
2-4 ft in Douglas Co.
(O'Connor, 1960).
Regressive, except for minor readvance in fos-
siliferous upper part (Johnson & Adkison, 1967).

Locally slightly thicker

Nearshore in retreating sea (Johnson & Adkison,

1967).
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Kereford Limestone Member
Gray limestone and calcareous shale beds, which
weather light gray to tan. The lower limestone
beds tend to be flaggy; upper limestone beds are
oolitic (O'Connor, 1960).
In Douglas Co. the Kereford consists of bio-
micrite and fossiliferous micrite, changing up-
ward into biosparite-biomicrite or even an
oosparite (Monger, 1961).
2.5 w 9 ft in Douglas Co. (O'Connor, 1960).
Kereford-type (Fenestrellina) assemblage (Moore,
1966).
Deposited during the overall regressive phase of
the “Oread” megacyclothem (Monger, 1961).

Lower part laid down under quiet marine condi-
tions; upper part was deposited above wave base
(Monger, 1961).

Similar environment to that of Beil except that
water nearer shore with a muddy sea bottom
{Moore, 1966).

Deposited during shallowing of the Oread Sea
(Elias, 1966).

KANWAKA SHALE

Consists of two thick shale members with a thin
limestone member in between (O’Connor, 1960).
About 60 ft in Douglas Co. (O'Connor, 1960).
Nonmarine, except for return of marine environ-
ment in middle part of deposition of the forma-
tion. Sparse molluscan fauna found in upper
part of Kanwaka shows return of marine con-
dition before deposition of the Lecompton (John-
son & Adkison, 1967).

LECOMPTON LIMESTONE

Spring Branch Limestone Member

The lower five ft is massive light tan or light
gray-brown limestone similar to Toronto Lime-
stone. Overlying the massive limestone are 3 to
8 ft of shaly limestone, shale and limestone
(O’Connor, 1960).

8 to 14 ft in Douglas Co. (O'Connor, 1960).
Tarkio (Moore,
1966).

The lower Spring Branch was deposited in quiet
water, perhaps deeper than normal marine, but
shallow enough for food to be abundant (Yochel-
son in Johnson & Adkison, 1967),

The upper Spring Branch was deposited in shal-
lower water (Johnson & Adkison, 1967).

type (Triticites) assemblage

Intermediate to greatest distance from the in-
vading sea margins (Moore, 1966).

Doniphan Shale Member
Dark grav, clayey shale; sparingly fossiliferous,

containing plant remains and mollusks, near
top (O'Connor, 1960).
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2 to 5 ft in Douglas Co. (O'Connor, 1960).
Doniphan  type  (Rhombopora)
(Moore, 1966).

Represents the initial parts of a marine sequence
(Moore, 1966).

assemblage

Environment similar to that of the Snyderville
Shale, which is in comparable position in the
Oread Limestone (Moore & Merriam, 1965).

Nonmarine, estuarine (Johnson & Adkison,

1967).
Big Springs Limestone Member
Black to gray limestone; weathers light tan and
has prominent vertical joints (O'Connor, 1960),
2 to 3 [t in Douglas Co. (O'Connor, 1960).
Tarkio type
1966).
After Doniphan Shale deposition, a deepening of
sea and deposition of Big Springs Limestone; this
member is algal—may indicate shallower water
environment in early Big Springs time (Johnson
& Adkison, 1967).
Same or similar environment of deposition as
Spring Branch Limestone (Moore, 1966),

Queen Hill Shale Member
Lower part is a hard, black, fissile shale; upper
part is a gray, tan-weathering thin-bedded soft
shale (O'Connor, 1960).
2 o 5 ft in Douglas Co. (O'Connor, 1960).
( Listracanthus)

(Triticites) assemblage  (Moore,

Heebner  Type
(Moore, 1966).

Similar to environment of deposition of Heebner
Shale (Moore, 1966; Johnson & Adkison, 1967).

Probably, postulated depositional environment of
Bennett Shale (McCrone, 1963) is similar.

Beil Limestone Member
Lower half is a relatively massive, irregularly
bedded, light gray, fossiliferous limestone; upper
half is interbedded, thin, nodular limestone, shaly
limestone and very calcareous shale (O'Connor,
1960).
9 to 10 ft in Douglas Co. (O'Connor, 1960).

Beil Type (Pulchratia)
1966).

This environment is interpreted to belong in the
culminating marine part of the cyclothem
(Moore, 1966).

Normal marine with fairly quict water (Yochel-
son 1n Johnson & Adkison, 1967).

assemblage

assemblage  (Moore,

Clear sunlit shallow waters (estimated less than
20 m on the average) far from the nearest
shores (probably 50 to 100 mi distant) (Moore,
1966).

King Hill Shale Member

Gray, green, yellow, clayey and calcareous shale
containing a vellow “boxwork" limestone in the
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upper part and generally one or more thin, 1m-
pure limestones in the middle and lower parts
(O'Connor, 1960).

In Douglas Co. averages 8 or 9 ft; locally may
be as thin as 5 ft (O'Connor, 1960),

8 ft thick in the Kansas River valley and about
11 ft thick in southeastern Shawnee Co. (John-
son & Adkison, 1967).

Lower part may have been continental; upper

part deposited in shallow marine waters (John-
son & Adkison, 1967).

Avoca Limestone Member

A dense, gray-blue, massive limestone, which
weathers blue-gray to buff (O'Connor, 1960).
3 to 45 ft in Douglas Co. (O'Conner, 1960).
3 to 4 ft in eastern Shawnee Co. (Johnson &
Adkison, 1967).
Avoca Type
(Moore, 1966).
Decper marine during deposition of the lower
part with shallowing during deposition of the
upper part (Johnson & Adkison, 1967),

{ Amblysiphonella)  assemblage

TECUMSEH SHALE

Micaceous sandy, silty shales; siltstone; sandstone;
plant fossils found in most of member; marine
fossils in the upper few feet (O'Connor, 1960).

Along the Kansas River about 65 fr thick;
southward thins to about 58 ft (O'Connor, 1960).
The basal Tecumseh represents a retreating
marine environment. Most of Tecumseh time was
a time of continental deposition. The upper
Tecumseh represents deposition in a transgressing
sea (Johnson & Adkison, 1967).

DEER CREEK LIMESTONE
Ozawkie Limestone Member

Lower part massive, gray, brown-weathering
limestone containing fusulinids and Osagia; upper
part massive, light gray to buff, earthy, impure
molluscan limestone; weathers to various shades
of yellow or brown; locally, upper and lower
beds unfossiliferous and middle bed oolitic
(O'Connor, 1960).

5 to 11 ft in Douglas Co. (O'Connor, 1960).
Ozawkie Type (Knightites) assemblage (Moore,
1966).

Lower Ozawkic is fusulinid-rich rock of Tarkio
type and is considered to mark culminating
marine conditions within the Ozawkie cycle.
The Kmghtites assemblage, with associated
Osagia, doubtlessly lived in marginal parts of
the retreating Ozawkie sea, though at undeter-
minable distance from the nearest strand line
(Moore, 1966).

Deeper marine during deposition of the lower
part changing to extremely shallow water or
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beach cnvironment during deposition of the
upper part (Johnson & Adkison, 1967).

Oskaloosa Shale Member

Thin-bedded shale and blocky clay; gray to
greenish  when  fresh; weathers drab  yellow
(O’Connor, 1960).

2 10 5 fr in Douglas Co. (O'Connor, 1960).

Snyderville Type (Neochonetes)
(Moore, 1966).

Upper portion deposited in shallow water where
mud bordered the shore, perhaps in belt many
miles wide. Little wave or current action and
salinity may have been slightly subnormal
(Moore, 1966).

Lower part, continental; upper part, marine
(Johnson & Adkison, 1967).

assemblage

Rock Bluff Limestone Member

Single bed of hard, dense to fine-grained, dark
blue-gray limestone characterized by prominent
vertical jointing (O'Connor, 1960).

About 2 ft in Douglas Co. (O'Connor, 1960).
Leavenworth Type (lsogramma)
(Moore, 1966).

Marine (Johnson & Adkison, 1967).
Environment of deposition same or similar to
that of Leavenworth Limestone (Moore, 1966).

assemblage

Larsh-Burroak Shale Member

Lower part is black, fissile shale; upper part is
dark to light gray, thin-bedded shale (O'Connor,
1960).

2.5 to 5.0 ft; commonly about 3 ftr in Douglas
Co. (O'Connor, 1960).

Heebner  Type  (Listracanthus)
(Moore, 1966).

Lower part reducing marine; upper part normal
marine (Johnson & Adkison, 1967).

Same or similar to that of the Heebner Shale
{Moore, 1966).

Probably postulated depositional environment of
the Bennett Shale (McCrone, 1963) is similar.

assemblage

Ervine Creck Limestone Member

Lower 10 to 14 ftr consists of light gray to
white, hard, thin, wavy-bedded limestone con-
taining some shale partings; upper part is ap-
proximately 4 ft thick, is shalier and may con-
sist of a dark gray shale bed followed by a
coquinoid limestone (O'Connor, 1960).

13 to 17 ft; averaging about 15 ft in Douglas
Co. (O'Connor, 1960).
Beil Type (Pulchrana)
1966).

Environment belongs in the culminating marine
part of the cyclothem (Moore, 1966).

assemblage  (Moore,
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Normal marine (Johnson & Adkison, 1967).
Clear, sunlit shallow waters (estimated less than
20 m on the average) far from the nearest shores
(probably 50-100 mi distant) (Moore, 1966).

Unless indicated otherwise all following information in Appendix
B is taken from Johnson & Adkison (1967).
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CALHOUN SHALE

Mainly siltstone, sandstone, and claystone in
eastern Shawnee Co.; some limestone present
locally and a thin coal bed occurs near the top.

42 1o 55 fr.

Lower Calhoun was estuarine or very shallow
nearshore marine (Yochelson, in Johnson & Adki-
son, 1967); middle Calhoun was continental,
The upper Calhoun was swamp followed by
local marine conditions,

TOPEKA LIMESTONE

Hartford Limestone Member
Mostly limestone but with thin, clavstone bed
near base. Limestone is light gray, very fine-
grained to very finely crystalline, hard and thin-
bedded to massive. Limestone characteristically
weathers to small, moderate yellowish-brown,
subangular or lens-shaped blocks, Claystone 1s
medium gray to olive-gray.
3.1 to 8.2 ft in eastern Shawnee Co.
Normal marine with fairly quiet water, to en-
vironment 1n which water was shallow, and
circulation was more vigorous,

Towa Point Shale Member
Light to dark gray, clayey to sandy siltstone;
light to olive-gray, silty, laminated to platy
claystone.
0.1 o 1.5 ft but averaging about I ft in castern
Shawnee Co.
Mostly marine but estuarine conditions may have
existed locally.

Curzon Limestone Member
Massive to thin-bedded limestone and calcareous
shale; limestone and shale are light to medium
gray when fresh but weather
abundant fossils (O'Connor, 1960).

4.5 to 10.5 ft but averaging 8.5 ft in Shawnee Co.

vellow-brown;

Probably similar to the environment of deposition
of the Hartford Limestone.

Jones Point Shale Member

Gray silty to locally fncly sandy, laminated to
platy claystone.
with sandstone stringers and locally may include
lenses of argillaceous limestone.

Sometimes consists of siltstone
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2.4 to 5.8 it in Shawnee Co.

Local brachiopods and pelecypods suggest marine
deposition for those parts; depositional environ-
ment for unfossiliferous parts unknown,

Sheldon Limestone Member
Light to medium gray, finely crystalline, thin-
bedded, hard, compact limestone; argillaceous.
1.2 1o 3.5 ft but averaging slightly less than 2
ft in Shawnee Co.
Relatively shallow marine and probably clear
rather than turbid.

Tumer Creek Shale Member

Claystone and siltstone but containing 2 tw 5
thin limestone beds; claystone and siltstone is
gray, laminated to very thin-bedded; limestone is
gray to brown, very finely crystalline to very fine-
grained.

2.7 to 5.4 ft in Shawnee Co.

Basal beds deposited in cither fresh water pool or
swamp environment, at least locally; upper beds
deposited in marine environment.

Du Bois Limestone Member
Single, vertically jointed bed of olive to medium
gray, hard, compact, fincly crystalline to very
fine-grained limestone.
0.6 to 2.4 ft in Shawnee Co.

Marine.

Holt Shale Member

The lower unit consists of laminated to platy,
dark gray to grayish-black claystone; the upper,
thicker unit is olive-gray to dark gray, slightly
silty, laminated to platy claystone.

Lower part consists of black, bituminous shale
that is hard and fissile; upper part is bluish and
clayey (Moore, 1936).

1.7 to 3.5 ft in Shawnee Co,

The lower part was deposited in very shallow,
poorly oxygenated waters; the upper part was
laid down under deeper marine conditions.

Coal Creck Limestone Member

Limestone interbedded with very thin layers of
claystone and siltstone. Limestone is gray, crystal-
line to fine grained, argillaceous to silty. Lime-
stone beds weather in nodular or platy fashion.
Claystone and siltstone are calcarcous and are
light olive-gray to olive-gray, and abundantly
fossiliferous.

About 4.5 ft thick in Shawnee Co.

Marine.
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APPENDIX C
NUMBERS ASSIGNED TO GROUPED 33 H“';
SAMPLES AND X 4 H-1-
A USED IN Q-MODE 41 H-1-3A, H-1-3B, H-1-3C, H-1-3D, H-1-3E, H-1-3F,
CLUSTER ANALYSES 3A, 3B, 3C, H-13G. H-1.3H. H-1-31
AND 3D (FIG. 11-14) 2 [P-2-1, IP-2-2, IP-2-3, IP-2-4
43 Cur-1-1A, Cur-1-1B, Cur-1-1C, Cur-1-1D, Cur-1-1E,
“’?EI; ::“- FIELD SAMPLE CODES Car-1-25 Cur-1-3, Cor-1-4
kel A o 44 JPS-L-1, JPS-1-24, JPS-1.2B, JPS-1.2C, JPS-1-3
SAMPLES 45 She-1-1, She-1-2, She-1-3
46 TCS-1-3, TCS-1-4
1 La-Sp-1 47 DB-1-1A, DB-1-1B
2 T-1-1, T-1-2, T-1-3, T-1-4, T-1-5A, T-1-5B, 48 Hol-1-1, Hol-1-2A, Hol-1-2B
T-1-6, T-1-7 49 CC-1-1A, CC-1-1B, CC-1-1C, CC-1-1D, CC-1-2,
3 Sn-1-1A, Sn-1-1B CC-1-3, CC-1-4
4 Sn-1-4A, Sn-1-4B 50 6" over CC-1
5 L-1-1
6 He-1-1, He-1-2A, He-1-2B
7 He-1-3A, He-1-3B, He-1-4A, He-1-4B
8 Po1-1, P-12, P-13 NUMBERS ASSIGNED TO 70 ELEMENT
9 P-1-4 TYPES AND USED IN R-MODE
10 P-1-5, P-1-6, P-1-7, P-1-8 CLUSTER ANALYSES 2E, 2F,
11 Bottom 2" of Heu, Heu-1-1, Heu-1-2, Heu-1-3A, 3E. 3F (‘_[-‘IG‘ 15_18)
Heu-1-3B 2
12 Ke-1-1, Ke-1-24, Ke-1-2B, Ke-1-3, Ke-1-4 Streptognathodus elegantulus Stauffer & Plummer, Sp element |
13 Ke-1-5
14 ¥ . Streptognathodus sp. A, Sp element 2
= € 11'61’ Ke-1- Streprognathodus sp. aff. S. elegantulus
ie {z: - S { Stauffer & Plummer, Sp element ........oo......... 3
oo Streptognathod; lis Stauffer & Pl , Sp element ....... 4
7 SB-1-1A, SB-1-1B, SB-1-1C, SB-1-1D, SB-1-1E CIRRELOTHE RINCLoh RS 8. TR0y MR St
Streptognathodus gracilis Stauffer & Plummer?, Sp element ... 5
18 $B-1-2A, SB-1-2B
19 SB.1-3 Streptognathodus excelsus Stauffer & Plummer, Sp element ... 6
20 SB-1-4A, SB-1-4B, SB-1-4C Streptognathodus oppletus E]!mn. Sp element ...ooroversiereaee 7
Streptognathodus wabaunsensis Gunnell, Sp element ... 8
21 SB-1-5A, SB-1-5C, SB-1-5D c .
Streptognathodus simularor Ellison, Sp element ... 9
22 Dos-1-1, Dos-1-1A, Dos-1-2 A v
Streptognathodus eccentricus Ellison, Sp element ... 10
23 BS-1-1, BS-1-2
24 H-1-1 Streprognathodus? sp. 11
QH-1= Idiognathodus magnificus Stauffer & Plummer, Sp element ... 12
25 QH-1-2 g :
Idiognathodus delicatus Gunnell, Sp element ... 13
26 B-1-1, B-1-2, B-1-3, B-1-4, B-1-5, B-1-6, ] i
: Idiognathodus antiquus Stauffer & Plummer, Sp element 14
B-1-6 (right under B-1-7), B-1-7 . 4
. ldiognathodus tersus Ellison, Sp element ...ooovoriviniincnnns 15
27 KH-4-4
Cavusgnathus lautus Gunnell, Sp element ... ... 16
28 Av-3-1, Av-3-2, Av-3-3 2
Cavusgnathus flexus Ellison, Sp element i 17
29 Av-3-4 =2t :
30 Av3S Cavusgnathus merrilli von Bitter, n. sp. ... 18
31 T‘“S- ) Gondolella denuda Ellison, Sp element ... 19
s Anchignathodus minutus (Ellison) 20
32 Oz-1-1 Anchignathodus edentulus von Bitter, 0. SP. .ocooooeecrinreressreannen 21
33 Os-1-3 Anchignathodus moorei von Bitter, n. sp. woocooviiiiiivininiiiceicnnn. 22
34 RB-1-1 Anchignathodus sp. aff. A. campbelli (Rexroad) ....ooooevvvcrnene 23
35 LB-1-1, LB-1-2 Streptognathodus and Idiognathodus Oz clement ... 24
36 LB-1-3A, LB-1-3B, LB-1-3C, LB-1-3D, LB-1-3E Ozarkoding sp. A .cvovviinncsesisaminiinsassinns 25
37 EC-1-1A, EC-1-1B, EC-1-1C, EC-1-1D, EC-1-1E, Cavusgnathus Oz clement 26
EC-1-1F, EC-1-1G, EC-1-1H, EC-1-11, EC-1-1], Gondolella denuda Ellison, Oz el 27
EC-1-1K, EC-1-1L, EC-1-1M, EC-1-2 Gondolella denuda Ellison, Hi? element ...........ooiiiiiiinannns 28
38 Cal-Sp-1 Ozarkodina? curvata Rexroad .............oooiiiiiniiiiins 29
Ozarkodina? Ransasensis von Bitter, 0. SP. oocvovvrvscencences 30
1 Samples Sn-1-2A, S$n-1-2B, Sn-l-3, 5123-1-53, Sg-l-d. SB-_}-?. x}i;g Ozarkodina? sp. aff. 0.? kansasensis von Bitter, n. sp. 31
A -1, Os--1B, 1-2A, 0s-1-28, 0s-1-2C, Os1-2D, .
gff,ffg_ -’f&f‘(“’; ;35:-}(!543’ :qu E;nn of .;;nodom._ Sample Os-1-1A Streptognathodus and Idiognathodus Ne element ... 32
containing a fragmentary specimen identifiable only as gen. ef sp. indet. WS gopbrionioding SP. A oo 33

also omitted.
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Synprioniodina sp. B ............... 34  Delotaxis? conflexa (Ellison), Tr element ....cooonivvenreniocniecas 53
Ellisonia teicherti Sweet?, Pl element 35  Cavusgnathus Tr element 54
Unidentified Pl element 36  Streptognathodus and Idiognathodus Tr element ..oooociicrecnine 55
Hindeodella parva Ellison ...... 37  Unidentifiable Tr element, type B 56
Ellisonia teicherts Sweet?, Hi element 38  Delotaxis? conflexa (Ellison), Hi element ..o 57
Hindeodella sp. B 39  Ligonodina lexingtonensis (Gunnell) 58
Streptognathodus and Idiognathodus Hi element .................. 40  Neoprioniodus conjunctus (Gunnell), Hi clement ................... 59
Capusgnathus Hi clement 41  Cavusgnathus Ne element 60
Lonchodus simplex (Pander) 42  Neoprioniodus conjunctus (Gunnell), Ne element .....cccvceee. 61
Unidentified Tr clement, type A 43 Unidentified Ne clement 62
Unidentified Tr el , type B 44 Ellisonia teicherti Sweet?, Ne element 63
Unidentified Tr element, type C 45  Lonchodus? sp. 64
Unidentifiable Tr ele b VB A i i 46  Delotaxis? conflexa (Ellison), PI? element ...ovcevvcnvniicsee 63
Hindeodus sp. A .. 47  Neoprioniodus conpunctus (Gunnell), Pl element ... 66
Ellisonia teicherti Sweet?, Tr element 48  Lonchodina? ponderosa Ellison 67
FonzRoding 50 A i i i ma e e e 49  Delotaxis? conflexa (Ellison), Oz? element .....o.ooovmecmrecvreinenee 68
Lonchodina douglasensis von Bitter, n. $p. wooveevveeenenee 50 Delotaxis? confiexa (Ellison), Ne? element .. 69
Lonchoding sp.; B it e s s s 51 Metalonchodina? sp. 70
Neoprioniodus conpunctus (Gunnell), Tr element ..oovvcvinnene 52
APPENDIX D

SUMMARIZED ABUNDANCE COUNTS!

TOTAL OF
OREAD LECOMPTON DEER CREEK TOPEKA EACH
LIMESTONE? LIMESTONE® LIMESTONE* LIMESTONE® ELEMENT
Streptognathodus clegantulus, Sp clement .cvecriccicoeee 2,058 3,296 2,082 7,437 14,873
Streptognathodus sp. A, Sp element 14 14
Streptognathodus sp. aff. S. elegantulus, Sp element ... 13 o 1 14
Streptognathodus gracilis, Sp element ....oomeicireeeiinnes 5 5 33 16 59
Streptognathodus gracilis?, Sp element . 1 7 12
Streptognathodus excelsus, Sp element ... 4 1 14 2 21
Streptognathodus oppletuis, Sp elemMeEnt oveccoreeeerervarerecererenes 30 75 1 106
Streptognathodus wabaunsensis, Sp element ... 18 24 42
Streptognathodus simulator, Sp element ..o 598 508
Streprognathodus eccentricus, Sp element ... 38 38
Streptognathodus spp. 529 288 258 628 1,703
Streptognathodus? SP. ...woeeerenrseecesrienssisssnrssssssnens 1 1
Idiognathodus magnificus, Sp element ... 39 39
Idiognathodus delicatus, Sp element e 1 - 1
Idiognathodus antiguus, Sp element 33 197 e 230
Idiognathodus tersus, Sp element ... 120 245 365
ldiognathodus spp. 28 9 37
Cavusgnathus lantus, Sp element 481 266 56 1,716 2,519
Cavusgnathus flexus, Sp element .. 7 12 3 32 54
Cavusgnathus spp. 419 100 11 903 1,433
Cavusgnathus merrilli, n. sp. 3 26 88 38 155
Gondolella denuda, Sp element 23 23
Anchignathodus minutus 564 207 54 408 1,323
Anchignathodus edentulues, D, SP. oooeeeeeroeniciicriiicierecnina 6 14 20
Anchignathodus moorel, N. SP. oo reseeeons 59 68 173 56 356
Anchignathodus sp. aff. A. campbelli 1 1
Anchignathodus spp. 5 5 7 19 36
Streptognathodus and Idiognathodus Oz element ............... 353 324 250 399 1,326
Oxarkoding sp. A cicecminuiniinsssas s 2 1 3
Cavusgnathus Oz element 13 16 6 144 179
Unidentifiable Oz el t 128 51 36 198 413
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Gondolella denuda, Oz element
Gondolella denuda, Hi? element

Ozarkodina? curvata 147
Ozarkodina? kansasensis, n. sp. 33
Ozarkodina? sp. aff. 0.7 kan s, M. sp. 2 2
Ozarkodina? spp. 8
Streptognathodus and ldiognathodus Ne element _............. 86
Synprioniodina sp. A 1
Unidentifiable Ne clement ...oo.............. 1
Synprioniodina sp. B .o
Ellisonia teicherti?, Pl element 64
Unidentified Pl element ..o 2
Hindeodella parva 33
Ellisonia teicherti?, Hi element 125
H;‘.J Aall, SP- B 6
Streptognathodus and Idiognathodus Hi clement ... 131

Cavusgnathus Hi element 2
Unidentifiable Hi element 53
Lonchodus simplex c*
Unidentified Tr element, type A s 1
Unidentificd Tr element, type B e 9
Unidentified Tr element, type C ... 14
Unidentifiable Tr element, type A oo 6
Hindeodur sp: Koo ol st i e S it 11
Ellisonia teicherti?, Tr eleMent ...oooocereereerssicns 7
Lonchodina sp. A 13
Lonchodina douglasensis, n. sp. .o 21
Lo ERoding. 500 B o e e T i 7
Neoprioniodus conjunctus, Tr element ..oorerccecnenne. 33
Delotaxis? conflexa, Tr element i 5
Cavusgnathus Tr element ... 2
Streptognathodus and Idiegnathodus Tr element ... 15
Unidentifiable Tr element, type B ... ... 36
Delotaxis? conflexa, Hi element .. .. 21
Ligonodina lexingtonensis ... 28
Neoprioniodus conjunctus, Hi element 54
Cavusgnathus Ne element 16
Neoprioniodus conjunctus, Ne element ..., = 45
Unidentified Ne element ...oooocemceeeeeeerseeameiiene
?Ellisonia teicherti, Ne element ... 90
Lonchodts? ' sp, cisaicisssiiaes 1
Delotaxis? conflexa, Pl ? element ..o 4
Neoprioniodus conpunctus, Pl element ... 33
Lonchodina? pondevoss cocsvssssenme e ngmun iz 25
Delotaxis? conflexa, Oz 7 element 6
Delotaxis? conflexa, Ne ? element 2
Metalonchoding? sp. oo
Genus and species indeterminate 232

6,984

12
6
28

OF = ) = o E

10

39

1
1

17

5,756

12
i s 6
10 97 282
35
2
s i 12
50 166 379
6 1 8
1 4
—. o 1
10 39 140
5 s 7
15 15 71
20 90 278
a s 7
50 82 330
2 31 42
31 60 206
Rl.
1
s 9
14
10
2 1 15
2 6 17
14
22
13
P v 33
5 5 20
— 7 12
9 23 56
7 21 90
9 13 53
i A 28
1 1 56
3 62 91
45
18 3 21
6 96 231
G s 1
6 4 18
33
it e 25
1 1 2
1 1 5
i 3 3
2 14 265
3,351 12,935 29,026

1 Detailed charts of abundance counts are on file in Department of Geology, University of Kansas, and copics may be obtained on request, on a cost basis.

2 [peludes the conodont counts of the samples from the uppermost Lawrence Shale and the lowermost Kanwaka Shale.
8 Includes the conodont counts of the sample from the uppermost Kanwaka Shale.
# Includes the conodont counts of the samples from the uppermost Tecumseh Shale.

B Includes the conodont counts of the samples from the uppermost Calhoun Shale and the lowermost Severy Shale.

* C = commorn.
** R = rare.
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EXPLANATION OF PLATES

PLATE 1

FIGURE

1.

Streprognathodus elegantulus STAurrerR & PLuMMER, Sp cle-
ment; all specimens from the Larsh-Burroak Shale. Oral views
of ontogenetic growth series arranged in order of increase in
size; note the weakening and shortening of the carina with
maturity——1a. UKMIP 1,900,901, sample LB-1-1, X 254.
Ib. UKMIP 1,900,902, sample LB-1-3A, X136. le.
UKMIP 1,900,903, sample LB-1-3A, X86.——I1d. UKMIP
1,900,904, sample LB-1-3A, X67——1le. UKMIP 1,900,905,
sample LB-1-1, %64,

. Streptognathodus sp. A, Sp element; all specimens from the

Spring Branch Limestone——2a,b. Oral views of dextral ele-
ment, UKMIP 1,900,906, sample SB-1-1C, X50 and X61,
respectively, 2e. Oral view of sinistral element, UKMIP
1,900,907, sample SB-1-1C, x43. 2d. Oral view of dextral
element showing radiating transverse ridges at anterior end of
platform, UKMIP 1,900,908, sample SB-1-3, % 42. Ze. Inner
lateral view of blade denticles showing striations, UKMIP
1,900,906, sample SB-1-1C, %290.

. Streptognathodus sp. afl. S, elegantulus STAUFFER & PLUMMER,

Sp element from Plattsmouth Limestone. 3a. Oral view:
UKMIP 1,900,909, sample P-1-4, X82.——3b. Lateral view;
UKMIP 1,900, 909, %76,

PLATE 2

FIGURE

1

. Streptognathodus gracilis STaurrer & PLumMer, Sp element;

both specimens from Larsh-Burroak Shale. la. Oral view
of sinistral element showing inner accessory lobe, UKMIP
1,900,910, sample LB-1-3B, X 123. 1b. Oral view of dextral
clement showing inner accessory lobe, UKMIP, 1,900,911, sam-
ple LB-1-1, X53.

. Streptognathodus excelsus STaurFEr & PLUMMER, Sp clement;

all specimens from the Larsh-Burroak Shale. 2a. Oral view
of sinistral element showing two accessory lobes, UKMIP,
1,900,912, sample LB-1-3B, X37.——0Oral view of dextral ele-
ment showing two accessory lobes, UKMIP 1,900,913, sample
LB-1-1, X50.——2¢. Posterior portion of UKMIP 1,900,913,
X984,

. Streptognathodus? sp. from Heebner Shale. Posterior oral view

showing eccentrically located blade, UKMIP 1,900,914, sample
He-1-4A, X 38,

. Streprognathodus gracilis STAUFFER & PLummer?, from Heeb-

ner Shale (4a-¢) and Larsh-Burroak Shale (4d).——4a. Outer
accessory lobe, UKMIP 1,900,915, X1,024.——4b. Oral view
of anterior part of platform showing outer accessory lobe,
UKMIP 1,900,915, x101.——4c. Oral view of sinistral ele-
ment, UKMIP 1,900,915, X37.——4d. Oral view of dextral
element showing outer accessory lobe, UKMIP 1,900,916,
sample LB-1-3D, 40.

. Streptognathodus oppletus Ervison, Sp element, from Platts-

mouth Limestone (5a) and Queen Hill Shale (5be). Oral
views of ontogenetic growth series from largest to smallest
clements showing discontinuous transverse ridges, the poorly
defined oral groove, and lack of accessory lobes.——5a. Sinistral
element UKMIP 1,900,917, sample P-1-6, X 67.——5b. Dextral
clement UKMIP 1,900,918, sample QH-1-2, X 82.—5¢. Ele-

ment showing frill (i.e., orally and laterally flaring parapet),
UKMIP 1,900,919, sample QH-1-2, X153,

. Streptognathodus wabaunsensis GunseLL, Sp element, from

Kereford Limestone (6a) and Spring Branch Limestone (6b,c).
Oral views of ontogenetic growth series from largest to smallest
showing discontinuous transverse ridges, the poorly defined
oral groove, and the inner accessory lobe.——6a. Dextral ele-
ment, UKMIP 1,900,920, sample Ke-1-6, X 61.——6b. Dextral
element UKMIP 1,900,921, sample SB-1-1C, X 86.——b6c. Sin-
istral element UKMIP 1,900,922, sample SB-1-1B, X 105.

PLATE 3

FIGURE
1. Streptognathodus eccentricus Ervison, Sp eclement; all speci-

mens from the Heebner Shale.——1a. Sinistral element UKMIP
1,900,923, sample He-1-4A, X40.——1b. Sinistral element
UKMIP 1,900,924, sample He-1-3A, x31. l¢. Sinistral ele-
ment URKMIP 1,900,925, sample He-1-4A, X40.——I1d. Dex-
tral element UKMIP 1,900,926, sample He-1-4A, X 74.

. Streptognathodus simulator Ervison, Sp clement; all specimens

from Heebner Shale. Oral views of ontogenetic growth series
arranged from largest to smallest element showing eccentrically
located oral groove and one accessory lobe on inner side (ab-
sent in smallest clement). 2a. Simistral element UKMIP
1,900,927, sample He-1-1, X53.——2b. Sinistral element
UKMIP 1,900,928, sample He-1-3A, X69.——2c. Immature
clement lacking accessory lobe, UKMIP 1,900,929, sample
He-1-3A, X79.——2d. Oral view of dextral clement showing
some complete transverse ridges making it transitional with
ldiognathodus, UKMIP 1,900,930, sample He-1-3A, X79——
2e. Element broken parallel to oral groove UKMIP 1,900,931,
sample He-1-3A, X 43.

. Idiognathodus magnificus STAuFrFeR & PLummer, Sp clement;

all specimens from Hecbner Shale. Oral views of ontogenetic
growth series from largest to smallest element. 3a. Marture
dextral element showing two accessory lobes, UKMIP 1,900,932,
sample He-1-2B, X 46. 3b. Mature dextral element with
outer accessory lobe poorly developed, UKMIP 1,900,933, sam-
ple He-1-3D, X 34.——3c. Immature dextral element with poor
outer accessory lobe development, UKMIP, 1,900,934, sample
He-1-3B, Xx59. 3d. Immature dextral element with well-
developed inner accessory lobe, UKMIP 1,900,935, sample
He-1-3B, X77. 3e. Immature element of ?ldiognathodus
magnificus showing lack of accessory lobes and breaks in some
of the transverse ridges, UKMIP 1,900,936, sample He-1-3B,
%60,

. ldiognathodus delicatus GunneLL, Sp element, from Queen Hill

Shale. Sinistral element, oral view showing two accessory lobes
set off from the platform, UKMIP 1,900,937, sample QH-1-2,
w114,

PLATE 4

FIGURE
1. Idiognathodus tersus Ervison, Sp element; all specimens from

the Lecompton Limestone, Oral views of ontogenetic growth
series from the largest to the smallest element, showing com-
plete transverse ridges, the carina terminating posteriorly against
transverse ridges, and lack of both an accessory lobe and a
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trough.——1a. Mature sinistral element, UKMIP 1,900,938,
sample SB-1-1C (Spring Branch Limestone), X 64.——1b. Im-
mature dextral element, UKMIP 1,900,939, sample QH-1-2
(Queen Hill Shale), X76.——Ic. Immature element, UKMIP
1,900,940, sample QH-1-2 (Queen Hill Shale), X 118.——1d.
Immature dextral element, UKMIP 1,900,941, sample QH-1-2
(Queen Hill Shale), X 103.

ldiognathodus antiquus STAUFFER & PrummeEr, Sp clement;
all specimens from Spring Branch Limestone. Oral views of
ontogenetic growth series arranged from largest to smallest
element showing complete transverse ridges and an inner acces-
sory lobe. 2a, Mature dextral element, UKMIP 1,900,942,
sample SB-1-1C, X52. 2b. Mature sinistral element, UKMIP
1,900,943, sample SB-1-1B, X86. 2c. Magnified view of
platform of UKMIP 1,900,943, % 174. 2d. Immature sinis-
tral element, UKMIP 1,900,944, sample SB-1-1C, X B8, Ze,
Immature sinistral specimen, UKMIP 1,900,945, sample SB-1-
1C, x102.

. Cavusgnathus lautus GunNELL, sinistral Sp element; specimens

from the Du Bois Limestone (3a-e) and from the Oskaloosa
Shale (3f-h). Inner lateral views of ontogenetic growth series
of sinistral element (3a-¢); note variation in blade denticula-
tion and development of a fixed blade and a longer inner
parapet with increase in size. 3a. UKMIP 1,900,946, sample
DB-1-1B, % 86.——3b. UKMIP 1,900,947, sample DB-1-1B,
X115, 3c. UKMIP 1,900,948, sample on DB-1-1B, x123.
——3d. UKMIP 1,900,949, sample DB-1-1B, X123.—3e.
UKMIP 1,900,950, sample DB-1-1B, X 189.——3f. Oral view of
stnistral element, UKMIP 1,900,951, sample Os-1-3, X 60—
3g. Outer lateral view of blade denticle of sinistral element,
UKMIP 1,900,952, sample Os-1-3, % 1980. 3h. Outer lateral
view of sinistral element, UKMIP 1,900,952, %89,

PLATE 5

FIGURE

I;

Cavusgnathus lautus Gunserr, dexwral Sp element. Elements
illustrated are from the Jones Point Shale (la-b), the Du Bois
Limestone (lc-g), and the Oskaloosa Shale (1h).——Ila-g.
Inner lateral views of dextral elements arranged in an onto-
genetic series from largest to smallest clements. Note develop-
ment of the main cusp, the fixed blade, and the inner parapet
with an increase in size; la, UKMIP 1,900,953, sample JPS-1-1,
% 52; 1b, UKMIP 1,900,954, sample JPS-1-1, X63; lc, UKMIP
1,900,955, sample DB-1-1B, x71; 1d, UKMIP 1,900,956,
sample DB-1-1B, %81; le, UKMIP 1,900,957, sample DB-1-1B,
% 90; 1f, UKMIP 1,900,958, sample DB-1-1B, X156; lg,
UKMIP 1,900,959, sample DB-1-1B, %236.——1h. Oral view
of dextral element, UKMIP 1,900,960, sample Os-1-3, X57.

. Cavusgnathus flexus Ervison, Sp element, from Larsh-Burroak

Shale (2a) and Oskaloosa Shale (2b)——2a. Oral view of
sinistral clement, UKMIP 1,900,961, sample LB-1-3D, X121.
2b. Oral view of dextral element, UKMIP 1,900,962, sam-
ple Os-1-3, X92.

. Cavusgnathus merrilli von Birrer, n. sp.; all specimens from

Larsh-Burroak Shale. 3a. Oral view of immature dextral
element showing low, nearly parallel parapets and nearly cen-
tral blade, holotype UKMIP 1,900,963, sample LB-1-3A, X98.
——3b, Oral view of mature, dextral? element showing
symmetrical parapets, moderately deep oral trough and nearly
central blade, paratype UKMIP 1,900,964, sample LB-1-1, X 65,
3c. Aboral view of partaype UKMIP 1,900,964, X 108.—
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3d. Inner lateral view of dextral element, paratype UKMIP
1,900,965, sample LB-1-1, X75. 3e. Magnified view of
outer transverse ridges showing microstructure, UKMIP
1,900,966, sample LB-1-1, X 1,045.——3f. Outer lateral view
of blade denticle, paratype UKMIP 1,900,965, X741.

PLATE 6

FIGURE
1. Gondolella denuda Evvison, Sp element; all specimens from

sample QH-1-2 from the Queen Hill Shale. Figures la, l¢, and
le show an ontogenctic growth series from largest to smallest
element, 1a. Lateral view, UKMIP 1,900,967, X 48. 1b.
Aboral lateral view, UKMIP 1,900,967, X75——Ic. Lateral
view of dextral? eclement, UKMIP 1,900,968, X68. 1d.
Oral view of dextral? element, UKMIP 1,900,968, »100.——
le. Lateral view, UKMIP 1,900,969, X78,——I1f. Oral view,
UKMIP 1,900,969, x115.

. Anchignathodus minutus (EvLvison). Specimen figured in 2a

from the Heebner Shale; remainder from the Plattsmouth Lime-
stone; 2a-f show lateral views of ontogenctic growth series
from largest to smallest elements; note elongation and increase
in number of denticles with increase in size as well as rounding
and coalescing of denticles in mature individuals. 2a. Large
mature element, UKMIP 1,900,970, sample He-1-4B, X41.——
2b. Mature element, UKMIP 1,900,971, sample P-1-7, X86.
2¢. Mature clement, UKMIP 1,900,972, sample P-1-5,
138, 2d. Immature eclement showing striations on den-
ticles, UKMIP 1,900,973, sample P-1-5, X227. 2e. Im-
mature element, UKMIP 1,900,974, sample P-1-5, X317.—
2f. Immature element, UKMIP 1,900,975, sample P-1-5, x370.
——2g. Detail of main cusp of UKMIP 1,900,971, X919, ——
2h. Sinistral element, UKMIP 1,900,976, sample P-1-7, X16.
——2i. Dextral element, UKMIP, 1,900,977, sample P-1-7,
114,

PLATE 7

FIGURE
1. Anchignathodus edentulus von Birrer, n, sp, from Spring

Branch Limestone (la) and Plattsmouth Limestone (1b).——
la. Lateral aboral view showing large basal cavity and lack of
denticulation of the posterior half of the blade, paratype UKMIP
1,900,978, sample SB-1-3, X267 1b. Lateral view showing
characteristic posterior blade, vertical anterior and posterior
margins and posterior extension of the flaring apron, holotype
UKMIP 1,900,979, sample P-1-7, X97.

. Anchignathodus sp. cf. A. campbelli (Rexroav), from Ervine

Creek  Limestone.
EC-1-1, X116,

Lateral view, UKMIP 1,900,980, sample

. Anchignathodus moorei vox BITTER, n. sp., from Larsh-Burroak

Shale (3a-d), Kercford Limestone (3¢), and Ervine Creek
Limestone (3f). 3a, Lateral view showing characteristic
irregular  denticulation and large posteriorly extending basal
cavity, holotype UKMIP 1,900,981, sample LB-1-1, X289,
3b. Lateral view showing variation in denticulation, paratype
UKMIP 1,900,982, sample LB-1-1, X 160. 3c. Lateral view
showing variation in denticulation, paratype UKMIP 1,900,983,
sample LB-1-1, X158.——3d. Magnified view of the two
largest denticles of paratype UKMIP 1,900,983, X 1192.—3e.
Aboral view, paratype UKMIP 1,900,984, sample Ke-1-6,
X 154.——3f. Oral view of sinistral? eclement, paratype
UKMIP 1,900,985, sample EC-1-1], X217.
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4. ldiognathodus and Streptognathodus Oz element, from Platts-

mouth Limestone (4a,d) and Larsh-Burroak Shale (4b,c,e-h).
Figures 4a-f show lateral views of ontogenetic growth series
from largest to smallest element. Note increase in number of
denticles with size.——4a. UKMIP 1,900,986, sample P-1-3,
¥ 40.——4b. UKMIP 1,900,987, sample LB-1-1, X49—Ac.
UKMIP 1,900,988, sample LB-1-1, X62.——4d. UKMIP
1,900,989, sample P-1-3, %X 69.——4e. UKMIP 1,900,990, sam-
ple LB-1-1, X80.——4f. UKMIP 1,900,991, sample LB-1-1,
» 100. 4g. Aboral view of UKMIP 1,900,987, X90.—
4h, Magnified view of anterior part of main cusp, UKMIP
1,900,991, x1,968.

PLATE 8

FIGURE
. Cavusgnathus lautus Gunngrr, Oz clement, from Oskaloosa

Shale (lab,e), Jones Point Shale (l¢), and Turner Creck
Shale (1d). la. Lateral view of mature element in which
most of the posterior blade is missing, UKMIP 1,900,992, sam-
ple Os-1-3, X91. 1b. Magnified view of first denticle pos-
terior to main cusp of UKMIP 1,900,992, X 1324.—1c. Lat-
eral view of immature element UKMIP 1,900,993, sample
JPS-1-2C, X83.——Id. Lateral view of immature element
showing relatively straight aboral margin, short anterior and
long posterior blade, UKMIP 1,900,994, sample TCS-1-3, X97.
le. Aboral view, UKMIP 1,900,995, sample Os-1-3, X205.
. Ozarkodina sp. A, from Beil Limestone. 2a. Lateral view,
UKMIP 1,900,996, sample B-1-6, X77. 2b. Magnified view
of part of main cusp, UKMIP 1,900,996, X697.

. Gondolella denuda Evrvison, Oz element, from Queen Hill
Shale. 3a. Aboral view of dextral specimen showing basal
cavity expanded on outer side; short posterior blade is broken
off. UKMIP 1,900,997, sample QH-1-2, X176.——3b. Outer
lateral view of dextral specimen UKMIP 1,900,997, X 84.

. Gondolella denuda Evrvison, Hi ? clement, from Queen Hill
Shale——4a, Aboral view, UKMIP 1,900,998, sample QH-1-2,
% 190.——4b. Inner lateral view, UKMIP 1,900,998, x132.
. Ozarkodina? curvata Rexroap, from the Plattsmouth Limestone
(5a-d,f) and Ervine Creek Limestone (5¢); 5a-b,d-f represent
inside lateral views of an ontogenetic growth series, from larg-
est to smallest element. Note increase in size of anterior bar
with increase in size.——5a. Mature dextral element, UKMIP
1,900,999, sample P-1-4, %54.——5b, Mature sinistral element,
UKMIP 1,901,000, sample P-1-1, X71. 5c. Aboral lateral
view of basal cavity and aboral groove, UKMIP 1,901,000,
X 476,——>3d, Immature sinistral element, UKMIP 1,901,001,
sample P-1-5, X 84.——>5¢. Immature sinistral element, UKMIP
1,901,002, sample EC-1-1], X125.——5f. Immature sinistral
element, UKMIP 1,901,003, sample P-1-6, X 153.

PLATE 9

FIGURE
1. Ozarkodina ? sp. aff. 0.7 kansasensis vox BrrTer, n. sp. (la)

and Ozarkodina? kansasensis von BirTer, n. sp. (1b-e), from
Plattsmouth Limestone. la. Inner lateral view of mature
dextral clement, UKMIP 1,901,004, sample P-1-1, X71.
Ib-e. 1lb,d.e represent inside lateral wviews of an ontogenetic
growth series from largest to smallest element. Note increase
in number of denticles on both anterior and posterior bars with
size increase; 1b, mature dextral element, holotype UKMIP

1,901,005, sample P-1-7, X98; lc, magnified view of main
cusp and first posterior bar denticle, holotype UKMIP 1,901,005,
X 488; 1d, immature sinistral clement, paratype UKMIP
1,901,006, sample P-1-5, X 139; le, immature sinistral element,
paratype UKMIP 1,901,007, sample P-1-7, X191,

. Streprognathodus and Idiognathodus Ne clement, from Ervine

Creek Limestone (2a) and Plattsmouth Limestone (2b).——
2a. Inner lateral view of sinistral? element, UKMIP 1,901,008,
sample EC-1-1D, X73.——2b. Inner lateral view of dextral?
clement, UKMIP 1,901,009, sample P-1-6, X73.

. Synprioniodina sp. B from Spring Branch Limestone. Inner

lateral view of sinistral? element showing anterior deflection of
the long anterior bar, UKMIP 1,901,010, sample SB-1-2B,
*x 115,

. Synprioniodina sp. A, specimens from Larsh-Burroak Shale.——

4a. Dextral? element, showing strong clongated anterior bar;
posterior bar partially broken, UKMIP 1,901,011, sample
LB-1-1, X120.—b. Sinistral? element, showing strong,
clongated anterior bar; posterior bar is missing, UKMIP
1,901,012, sample LB-1-1, X136.

. Cavusgnathus Ne clement, specimens from Heumader Shale

(5a) and Curzon Limestone (5b). 5a. Inner lateral view of
sinistral specimen, UKMIP 1,901,013, sample Heu-1-2, X104,
——5b. Inner lateral view of dextral specimen, UKMIP
1,901,014, sample Cur-1-4, X163.

. Neoprioniodus conpunctns  (GusngLr), Ne element, from

Plattsmouth Limestone——=6a. Outer lateral view of dextral
specimen, UKMIP 1,901,015, sample P-1-4, %56.—=6b. Inner
lateral view of UKMIP 1,901,015, X46.

. Unidentified Ne clement, specimens from Larsh-Burroak Shale,

——7a. Inner lateral view of simistral specimen, UKMIP
1,901,016, sample LB-1-3A, X 111. 7b. Outer lateral view
of dextral specimen, UKMIP 1,901,017, sample LB-1-3A, X110.

PLATE 10

FIGURE
1. Ellisonia teichersi Sweer?, Ne element; all specimens from the

Plattsmouth Limestone, Oread Limestone. la, Inner lateral
view of a sinistral element, UKMIP 1,901,018, sample P-1-1,
* 106, 1b. Inner lateral view of a dextral element, UKMIP
1,901,019, sample P-1-5, X86,——Ic. Inner lateral view of
sinistral  element showing recurving main cusp, UKMIP
1,901,018, x121. 1d. Aboral lateral view of dextral ele-
ment showing basal cavity, UKMIP 1,901,020, sample P-1-5,
%213,

. Ellisomsa teicherts Sweer?, Pl element, from Ervine Creck

Limestone (2a,e), Plattsmouth Limestone (2b,c,f), and Larsh-
Burroak Shale (2d). 2a. Inner lateral view of marture dex-
tral clement showing long anterior and short posterior bar,
UKMIP 1,901,021, sample EC-1-1B, % 90.——2b. Inner lateral
view of immature dextral clement, UEMIP 1,901,022, sample
P-1-3, X126. 2¢. Inner lateral view of sinistral element, a
variant, showing an aboral hooklike extension at end of anterior
bar, UKMIP 1,901,023, sample P-1-6, X137. 2d. Inner
lateral view of posterior bar of a stout sinistral element, UKMIP
1,901,024, sample LB-1-3E, X84. 2e, Inner lateral view of
posterior bar of a sinistral element showing nearly vertical cusp
at the end of the bar, UKMIP 1,901,025, sample EC-1-1],
% 112. 2f. Inner lateral view of posterior bar of a sinistral
element showing vanation in the orientation and number of
the distal denticles, UKMIP 1,901,026, sample P-1-6, %96.
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3. Unidentified Pl element, specimens from Heebner Shale (3a,)

and Ervine Creek Limestone (3b). 3a. Lateral view of main
cusp and posterior bar, UKMIP 1,901,027, sample He-1-4A,
X 67——3b. Lateral view of main cusp and anterior bar,
UKMIP 1,901,028, sample EC-1-1L, X90. 3c. Aboral view,
UKMIP 1,901,027, x142.

4. Streptognathodus and Idiognathodus Hi element, specimens

from Larsh-Burrok Shale (4a,c.d) and Toronto Limestone
(4b).——4a. Inner lateral view of an incomplete sinistral ele-
ment showing swelling of central part of posterior bar, UKMIP
1,901,029, sample LB-1-3A, X 132.——4b. Inner lateral view
of incomplete dextral element showing swelling of central part
of posterior bar, UKMIP 1,901,030, sample T-1-5B, % 109.——
4c,d, Aboral views of incomplete element showing swelling of
posterior bar, UKMIP 1,901,031, sample LB-1-1, X118 and
X251, respectively.

PLATE 11

FIGURE

1. Ellisonia teicherti Swget?,

6

Hi element, from Plattsmouth
Limestone (la,b) and Leavenworth Limestone (lc-e).——Ia.
Inner lateral view of a mature simistral element, UKMIP
1,901,032, sample P-1-6, X 119. 1b. Inner lateral view of
anterior cusp, UKMIP 1,901,032, x83.——Ilc. Inner lateral
view of immature sinistral element, UKMIP 1,901,033, sample
L-1-1, x201. 1d. Inner lateral view of mature dextral ele-
ment, UKMIP 1,901,034, sample L-1-1, X79. le. Inner
lateral view of main cusp, anterior denticles and anticusp,
UKMIP 1,901,034, X 148.

. Cavusgnathus Hi clement, from Beil Limestone (2a) and Hart-

ford Limestone (2b). 2a, Inner lateral view of incomplete
mature dextral element, UKMIP 1,901,035, sample B-1-4, %92,
2b. Inner lateral view of complete immature sinistral ele-
ment, UKMIP 1,901,036, sample H-1-3F, X135,

. Streptognathodus and ldiognathodus Hi element, specimens

from Big Springs Limestone (3a), and Plausmouth Limestone
(3b-d). 3a. Inner lateral view of dextral element which is
transitional with Hindeodellz sp. B, UKMIP 1,901,037, sample
BS-1-1, X62.——3b. Inner lateral view of anterior part of
dextral element, UKMIP 1,901,038, sample P-1-3, %159.
3c. Inner lateral view of dextral element, UKMIP 1,901,038,
w52 3d. Inner lateral view of sinistral element, UKMIP
1,901,039, sample P-1-4, x31.

. Hindeodella parva Fivison, specimens from Ervine Creck

Limestone (4a,c,d) and Heumader Shale (4b).——4a. Inner
lateral view of anterior bar of sinistral element; small remnant
of posterior bar present, UKMIP 1,901,040, sample EC-1-1],
X 116. 4b. Inner lateral view of anterior bar of dextral
clement; anterior portion of posterior bar preserved, UKMIP
1,901,041, sample Heu-1-3A, X 138.——4c. Lateral oral view
of element in which both the anterior and posterior bars are
preserved, UKMIP 1,901,042, sample EC-1-1D, X55.——4d.
Aboral view of UKMIP 1,901,042, X62.

. Hindeodella sp. B, from Plattsmouth Limestone. Lateral inner

vicew; note almost complete lack of inward curvature of an-
terior bar, UKMIP 1,901,043, sample P-1-5, X§&6.
Lonchodus? sp., specimen from Plattsmouth Limestone.
6a. Inner lateral view, UKMIP 1,901,044, sample P-1-5, x52.
——6b. Magnified view of anterior? end, UKMIP 1,901,044,
X255.
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Lonchodus simplex (Paxper) from Hecebner Shale. Lateral
view of a fragment, UKMIP 1,901,045, sample He-1-3A, %46,

PLATE 12

FIGURE
1. Delotaxis? conflexa (Ervison), Hi element, specimens from

Hartford Limestone (la) and Ervine Creek Limestone (1b,c).
la. Inner lateral view of incomplete mature sinistral ele-
ment; posterior bar broken, UKMIP 1,901,046, sample H-1-3D,
¥ 51.——1b. Inner lateral view of immature dextral element,
showing characteristic denticulation, UKMIP 1,901,047, sample
EC-1-1B, x82. le. Aboral lateral view showing character-
istic aboral groove and basal cavity, UKMIP 1,901,047, x82.

. Ligonodina lexingtonensis (GunneLL) from Plattsmouth Lime-

stone (2a) and Heebner Shale (2b). 2a. Inner lateral view
of dextral element, UKMIP 1,901,048, sample P-1-2, X113,
2b. Aboral view of dextral clement, UKMIP 1,901,049,
sample He-1-4A, X 146.

. Neoprioniodus conjunctus (Gunnerr), Hi element, from Heeb-

ner Shale. Inner lateral view of dextral element, UKMIP
1,901,050, sample He-1-2B, X78.

. Neoprioniodus conjunctus (Gunnerr), Pl clement, from Heeb-

ner  Shale. 4a. Aboral view, UKMIP 1,901,051, sample
He-1-4A, X 184.——4b. Inner lateral view, UKMIP 1,901,052,
sample He-1-4A, X 135.——4c. Outer lateral view, UKMIP
1,901,053, sample He-1-4B, X 86.

. Lonchodina? ponderosa Eirvison from the Hecbner Shale,

Oread Limestone. 5a. Inner lateral view, UKMIP 1,901,054,
sample He-1-4A, X70.——5b. Outer lateral view, UKMIP
1,901,055, sample He-1-4A, %70.——5c. Aboral view, UKMIP
1,901,056, sample He-1-3B, X 185.

PLATE 13

FIGURE

1. Lonchodina douglasensis voN BrrTeR, n.

34,

sp., all specimens
from Plattsmouth Limestone, with exception of 1f from Spring
Branch Limestone. la. Inner lateral view of incomplete
mature sinistral? clement showing a well-developed twisted
anterior bar, holotype UKMIP 1,901,057, sample P-1-4, X63.
1b. Outer lateral view showing tendency of anterior bar
denticles to fuse, holotype UKMIP 1,901,057, X61. le.
Inner lateral view of a dextral? element, paratype UKMIP
1,901,058, sample P-1-1, x84.——Id. Aboral view showing
lonchedinid basal cavity, paratype UKMIP 1,901,058, X134.
le. Inner lateral view of sinistral? element, paratype
UKMIP 1,901,059, sample P-1-1, x115. 1f. lnner lateral
view of corroded, nearly complete dextral? element showing
broad, straight anterior bar and sharply curved posterior bar,
paratype UKMIP 1,901,060, sample SB-1-2A(AA), X116,—
lg. Inner lateral view of large mature sinistral? element, para-
type UKMIP 1,901,061, sample P-1-4, %56.

. Lonchodina sp. B from Plattsmouth Limestone (2a) and Spring

Branch Limestone (2b). 2a. Inner lateral view, UKMIP
1,901,062, sample P-1-7, X175. 2b. Aboral lateral view,
UKMIP 1,901,063, sample SB-1-2B, X 196.

Lonchodina sp. A from Plausmouth Limestone (3a,b) and
Heebner Shale (4a,b). 3a. Inner lateral view of an imma-
ture sinistral? element, UKMIP 1,901,064, sample P-1-1, X251,
—3b. Inner lateral view of an immature dextral? element,
UKMIP 1,901,065, sample P-1-1, %X95.——4a. Inner lateral
view of anomalous nearly complete dextral element, UKMIP
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1,901,066, sample He-1-4A, X 157.——4b. Inner lateral view mature sinistral? element, UKMIP 1,901,079, sample P-1-1,

of sinistral element, UKMIP 1,901,067, sample He-1-4A, X 125. X 84. 3b. Inner lateral view of immature dextral? element,
UKMIP 1,901,080, sample P-1-1, X91.——3c. Inner lateral
PLATE 14 view of immature sinistral? element, UKMIP 1,901,081, sample

FIOURE P-1-1, X 163.

I. Delotaxis? conflexa (Errison), PI? clement from Plattsmouth 4. Hindeodus sp. A——4a. Inner lateral view, UKMIP 1,901,082,
Limestone (la), Curzon Limestone (1b) and Spring Branch sample P-1-1, X 125.——4b. Outer lateral view, UKMIP
Limestone (lc). la, Inner lateral view of immature element 1,901,083, sample P-1-1, X124,
showing moderately large basal cavity and a lack of anterior 5. Ellisonia teicherti SweeT?, Tr element, from Heebner Shale.
and posterior bars, UKMIP 1,901,068, sample P-1-5, X222. Inner lateral view showing typical asymmetry, UKMIP
Ib. Inner lateral view of mature element showing typical 1,901,084, sample He-1-4A, X105,
lonchodinid basal cavity and anterior and posterior bars, UKMIP
1,901,069, sample Cur-1-1B, X125, lc. Outer lateral view, PLATE 16
UKMIP 1,901,070, sample SB-1-2B, X253. FIGURE

2. Delotaxis? conflexa (Errison), Ne? clement from Oskaloosa 1. Delotaxis? conflexa (Ervison), Tr element, specimens from
Shale (2a) and Jones Point Shale (2b).——2a. Lateral view, Larsh-Burroak Shale (1a), Queen Hill Shale (I1b,d) and Hart-
UKMIP 1,901,071, sample Os-1-3, X256.——2b. Aboral view, ford Limestone (lc). la. Aboral view showing wide aboral
UKMIP 1,901,072, sample JPS-1-1, %190, groove, UKMIP 1,901,085, sample LB-1-3B, X132.—Ib.

3. Metalonchodina? sp. from Holt Shale. 3a. Aboral view of Lateral view; posterior bar broken in two places, UKMIP
anterior portion, UKMIP 1,901,073, sample Hol-1-2A, x240. 1,901,086, sample QH-1-2, x26. lc. Lateral view showing
——3b. Inner lateral view, UKMIP 1,901,073, 209, short anterior bar, UKMIP 1,901,087, sample H-1.3D, X85.

. Delotaxis? conflexa (Evvison), Oz? clement from Plattsmouth
Limestone (4a) and Heumader Shale (4b).——4a. Aboral lat-
eral view of dextral element, UKMIP 1,901,074, sample P-1-5,
¥ 93, ——4b. Aboral view, UKMIP 1,901,075, sample Heu-1-1,
%172,

PLATE 15

ld. Anterior view showing well-developed anterior bevel,
UKMIP 1,901,088, sample QH-1-2, X91.

. Neopriomodus conjunctus (Gusnerr), Tr element, from Heeb-

ner Shale. 2a. Aboral view of main cusp showing character-
istic basal cavity, UKMIP 1,901,089, sample He-1-3B, X94.
2b. Lateral view showing main cusp and part of the posterior
bar, UKMIP 1,901,090, sample He-1-3A, X73.

All specimens with the exception of that illustrated in Figure 5 are

3. Cavusgnathus Tr element, from Calhoun Shale (3a) and Turner
from the Plattsmouth Limestone,

Creek Shale (3b,c)——3a. Anterior view of a variant speci-
FIGURE men, UKMIP 1,901,091, sample Cal-Sp-1, X 106. 3b. Lat-
1. Unidenufied Tr element, type A——Ila. Inner lateral view, eral view, UKMIP 1,901,092, sample TCS-1-3, X294.—3c.

UKMIP 1,901,076, sample P-1-1, X73. Ib. Aboral view
showing basal cavity and aboral groove, UKMIP 1,901,076,
230,

. Unidentified Tr element, type B. 2a. Inner lateral view,
UKMIP 1,901,077, sample P-1-1, X87. 2b. Aboral view
showing basal cavity and aboral groove, UKMIP 1901,077,
*209. 2c. Inner lateral view of variant showing lesser
number of denticles and less massive arms, UKMIP 1,901,078,
sample P-1-3, X72.

3. Unidentified Tr element, type C——3a. Inner lateral view of

Anterior view, UKMIP 1,901,092, x451.

. Streptognathodus and Idiognathodus Tr clement, from Platts-

mouth Limestone (4a,cd) and Ervine Creek Limestone (4b).
——4a. Lateral view showing alternating denticulation of pos-
terior bar, UKMIP 1,901,093, sample P-1-6, X107.——4b.
Aboral view showing aboral groove of posterior and anterior
bars as well as deep basal cavity, UKMIP 1,901,094, sample
EC-1-1C, x440.——4c. Anterior view of mature element,
UKMIP 1,901,095, sample P-1-8, % 114.——4d, Anterior view
of immature element, UKMIP 1,901,096, sample P-1-5, X 188.
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