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SIX CHARTS SHOWING BIOSTRATIGRAPHIC ZONES,

AND CORRELATIONS BASED ON CONODONTS FROM
DEVONIAN AND MISSISSIPPIAN ROCKS OF THE

UPPER MISSISSIPPI VALLEY

Charles Collinson, Alan J. Scott, and Carl B. Rexroad

ABSTRACT

Six charts are presented and are titled: (1) Preliminary

Chart, Ranges of important Devonian and Mississippian cono-
dont genera in the Mississippi Valley; (2) Ranges of important

species of Siphonodella ; (3) Preliminary Chart, Ranges of im-
portant species of Gnathodus; (4) Ranges of conodont species
from the Che sterian Series; (5) Correlation of European goniatite

zones with Upper Devonian and Mississippian sections in the

Mississippi Valley; and (6) Upper Devonian and Mississippian
conodont assemblage zones in the Mississippi Valley.

Each chart uses revised ranges of important conodont
genera, and three charts incorporate new ranges for species of

Gnathodus and Siphonodella . Altogether 22 new conodont assem-
blage zones are delimited in the Upper Devonian, Kinderhookian,

Valmeyeran, and Chesterian Series and their correlation to equi-

valent zones in western Europe is shown. No new genera or

species are named, although several are described briefly or

illustrated diagrammatically

.

INTRODUCTION

Conodonts are ubiquitous and abundant in Upper Devonian and Mississip-
pian rocks of the Upper Mississippi Valley and are considered to be among the

most useful fossils for correlation of strata. For these reasons, the Illinois State

Geological Survey, in cooperation with The University of Texas, The State

1]
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University of Iowa, Texas Technological College, the University of Houston, and

the Indiana Geological Survey, has for some years conducted a program of research

on conodonts in this region. Data from these projects have accumulated at a rate

much greater than that at which they can be readied for publication and the present

report has been prepared so that gross results of this continuing research will be
available for use in stratigraphic correlation. Detailed reports on various aspects

of conodont study covered by these six charts will be published later.

The six charts included here are modifications of those presented at the

November 1961 annual meeting of the Geological Society of America (Collinson,

Scott, & Rexroad, 1961). They are based mainly on original work by the authors

and their students (Burton, 1959; Clarke, 1959; Collinson, 1961a, 1961b; Collin-

son, Rexroad, & Scott, 1959; Collinson, Scott, & Rexroad, 1961; Collinson &
Swann, 1958; Jarrell, 1961; Liebe, 1959; Rexroad, 1957, 1958a, 1958b; Rexroad

& Burton, 1961; Rexroad & Clarke, 1960; Rexroad & Jarrell, 1961; Rexroad & Liebe,

in press; Scott, 1957, 1961; Scott & Collinson, 1959, 1961) but the work of

German authors (Ziegler, 1959, 1960, 1962a, 1962b; Bischoff, 1956, 1957;Voges,

1959, 1960; and Helms, 1961) is relied on heavily for correlation of the Missis-
sippi Valley section to western Europe, as well as for verification of conodont
ranges and identifications. Especially valuable in confirming ranges and phylo-

genetic relationships of conodont species were lengthy discussions with Dr. Willi

Ziegler of the Geologische Landesamt Nordrhein-Westfalen. His help is grate-

fully acknowledged.
Deserving special mention for assistance in preparing this report are May

Defandorf (1960) for making possible detailed correlation to the Barnett andChappel
Formations of Texas, Gilbert Klapper for discussions concerning the Kinderhookian
and Upper Devonian faunal sequences, and John Huddle for photographs of the

Ulrich & Bassler (1926) type specimens. The final critical reading of the manu-
script was done by H . B. Willman,who made numerous contributions.

Information from the following unpublished manuscripts, which will be
submitted to journals in 1962, is incorporated in the charts:

1. "Conodonts of the St. Louis Formation (Valmeyeran) of the

Illinois Basin" by Rexroad & Collinson.

2. "Conodonts of the Valmeyeran Series in the Illinois Basin"

by Rexroad & Collinson.

3. "Systematics and phylogenetic development of the conodont

genus Gnathodus in the Mississippi Valley" by Alan J. Scott.

4. "New conodont genera and species from the Saverton Formation

(Upper Devonian) of the Mississippi Valley" by Alan J. Scott.

In the following discussion, as well as on the charts themselves, numer-
ous references are made to the abundant, common, uncommon, or rare occurrence

of conodont species. In such references, the following approximate limits per

kilogram of sample apply: abundant >3, common 1-3, uncommon 1, rare <1

.

Copies of all six charts, approximately 20 by 30 inches, are available

from the Illinois State Geological Survey, Urbana, for 30 cents each.
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CHART 1

PRELIMINARY CHART
RANGES OF IMPORTANT DEVONIAN AND MISSISSIPPIAN CONODONT GENERA

IN THE MISSISSIPPI VALLEY

Chart 1 brings up to date the stratigraphic ranges of 25 of the most im-
portant Upper Devonian-Mississippian conodont genera. Ranges of 1 1 of the

genera are based on unpublished information and represent new stratigraphic limits

for the genera. Two genera, n. gen. A and n.gen.B, soon are to be published (see

p. 2, list of unpublished manuscripts, no. 3).

Among the genera for which ranges have been revised, four, Icriodus,

Ancyrognathus , Polylophodonta , and Ancyrodella , are closely related stratigraphi-

cally. All have been reported (Branson, 1938) to occur as high as the Louisiana

Limestone in the Mississippi Valley, but Scott & Collinson (1961) have indicated

that the beds from which the "Louisiana" collection was made should be referred

to the Saverton Formation. Recent discussions with W. Ziegler (personal commun-
ication, 1961) and comparisons of first appearances of forms occurring with these
genera in carefully determined zones in Germany (Ziegler, 1962a; Helms, 1961)

lead the authors to consider Icriodus , Ancyrognathus , Polylophodonta , and Ancy-

rodella as reworked where they occur above the Sylamore Sandstone.

Pelekysqnathus has not been recorded previously from above the middle
of the Saverton Formation, but the authors have examined specimens from the

"Glen Park" that appear referable to the genus. They may, however, represent

an unusual form of Spathognathodus .

Although Youngquist, Miller, & Downs (1950) reported Polygnathus ? from

the upper part of the Burlington Formation, it seems very likely that their specimen
should be referred to Pseudopolygnathus . Our own collections indicate that Poly-

gnathus is found only as high as the middle of the Burlington.

The discontinuous range of Apatognathus reinforces our belief that the

apatognathids from the upper part of the Valmeyeran Series represent homeomorphs
of early Mississippian forms. The homeomorphs presumably arose from Synprioni -

odina and are not related closely to Kinderhookian forms of Apatognathus .

Elictognathus is restricted in range to the Chouteau-Hannibal sequence,
as is Siphonodella , although the latter does not occur in the oldest parts of the

Hannibal Formation (Chart 2) .

Scaliognathus has not been found in the Mississippi Valley although it

was originally described from the Pierson Formation ("Sedalia" equivalent) of

southwestern Missouri. Because the fauna with which Scaliognathus is generally
associated is found in the Mississippi Valley, the range published here is inferred

from the Missouri occurrence.

To date, Bactrognathus has been found to occur only as high as the upper
part of the Burlington Formation. Especially useful to the stratigrapher is a zone
in which the genus occurs abundantly in the Fern Glen Formation and in the lower-
most part of the Burlington Formation

.

Taphrognathus is common to abundant throughout most of its range and
therefore marks an easily recognized zone. Forms transitional between Taphrognathus
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and Cavusqnathus are found in the lower part of the St. Louis Formation but

Taphrognathus is not found above the middle of the St. Louis. In the upper part

of the St. Louis, Cavusgnathus becomes abundant and the zone of abundance
extends upward to the base of the Glen Dean Formation.

The zones of abundant occurrence shown on Chart 1 are very useful for

correlation. The lower zone of abundant occurrence of Pseudopolygnathus , which
is widespread and distinctive in the central United States, is an excellent example,
Similarly the abundance of Gnathodus serves as a guide to stratigraphic position

in the Kinderhookian Series (Chart 3) . Also notable are the two abundance zones
of Apatognathus that respectively mark the upper part of the Valmeyeran St. Louis
Formation and the Kinderhookian Louisiana Formation.

Two new genera with ranges restricted to the lower part of the Saverton

Formation are shown on Chart 1. "New genus A" previously has been referred to

Ancyrognathus by Branson & Mehl (1934a) but it clearly does not belong in that

genus (Miiller & Muller, 1957, p. 1094). Accordingly, Scott (see p. 2, list of

unpublished manuscripts, no. 4) has proposed a new name for the taxon. In the

same report "new genus B" is described and named likewise. Both genera are

common to abundant and are restricted in range.

CHART 2

RANGES OF IMPORTANT SPECIES OF SIPHONODELLA

Siphonodella is one of the most useful of all guide fossils in the Kinder-

hookian Series. Members of the genus are distinctive, short ranging, and of

world-wide occurrence. The sequence of rangejs shown in Chart 2 is repeated

both in western United States (Klapper, 1961, personal communication) and in

western Europe (Ziegler, 1961, personal communication).

As used here, Siphonodella is differentiated from Polygnathus , from which

it evolved, by the presence of well developed rostral ridges that parallel the med-
ian carina on the upper surface. In addition, the lower surface of Siphonodella

has at the posterior tip of the unit a low keel that increases in width near the

center of the platform. The basal cavity is minute and elongate. The lower sur-

face in Polygnathus typically has a subcircular basal cavity and a narrow median

keel. Actually, the two genera grade into each other and the most primitive

siphonodellid species, S. sulcata , lacks well developed rostral ridges but does

have a low keel with a wide flared medial groove on the lower side. Juvenile

representatives of other Siphonodella species closely resemble S. sulcata.

In the Mississippi Valley the stratigraphic span of Siphonodella nearly

coincides with the interval of the Hannibal and Chouteau Formations. Lowermost

Hannibal, however, is much younger in some places than in others because of

overlap onto pre-Hannibal structural features and, where oldest Hannibal beds

are present (for example, near Champ Clark Bridge at Louisiana, Missouri),

Siphonodella does not occur in the lowermost part of the formation. These oldest

Hannibal beds do, however, contain Gnathodus n.sp.A, G. n.sp.B (Chart 3),

G. kockeli , Polygnathus lonqipostica , P. communis , Spathognathodus costatus ,

S. aculeatus, and Pseudopolygnathus dentilineata . Such a fauna clearly places

these beds in the Gnathodus kockeli— Pseudopolygnathus dentilineata Zone of

Voges (1960).
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Immediately above the nonoccurrence zone of Siphonodella , the primitive

species, S. sulcata , is abundant and marks an easily recognized zone.
Occurring in the middle part of the Hannibal is the zone of abundance of

Siphonodella duplicata s.s. (Chart 2). S. duplicata evolved directly from S.

sulcata and is differentiated from it by two prominent rostral ridges at the anterior

of the platform; the posterior portion of the platform is ornamented by transverse

ridges. The species is an excellent marker for the middle part of the Hannibal
Formation. From S. duplicata addition of ridges gave rise successively to S.

quadruplicata and S. sexplicata . A trend toward loss of ornamentation gave rise

to S_. aff. S^. obsoleta and S. n.sp.A.
The " Siphonodella zone" of Mehl (1960, p. 96-98) corresponds to the

combined ranges of S. duplicata s.s. and S. crenulata and is found in the middle

and upper parts of the Hannibal Formation where the oldest parts of the unit are

present. Mehl (1960, p. 98; 1961, p. 91) interpreted the zone to represent the

oldest Mississippian in North America.

Two siphonodellids occur commonly in the upper part of the Chouteau For-

mation in western Illinois. These forms, S. cooperi and S. aff. j3. obsoleta , are

excellent markers for the interval

.

CHART 3

PRELIMINARY CHART
RANGES OF IMPORTANT SPECIES OF GNATHODUS

Chart 3 shows the stratigraphic distribution of important Upper Devonian,
Kinderhookian, and Valmeyeran gnathodids in the Upper Mississippi Valley. It is

based entirely on collections made and studied by the authors.

Ranges of previously described species have been modified and important

unnamed forms are shown. A detailed study discussing the systematics and phylo-

genetic relationships of Gnathodus (see p. 2, list of unpublished manuscripts,

no. 3) is scheduled to be published during the coming year. In it the various

unnamed forms shown on Chart 3 will be described and named.
Gnathodids are especially useful for relative age determinations. The

genus is represented by a relatively few, distinctive species, which have restrict-

ed stratigraphic ranges and occur in sufficient numbers to be useful. Representa-

tives of the genus are especially abundant and useful in the Kinderhookian and
Valmeyeran Series.

Until recently the early history of Gnathodus was not well known. Scott

& Collinson (1961, p. 115) reported the occurrence of Gnathodus kockeli Bischoff

and G. cf . G. commutatus (Branson & Mehl) in the Louisiana Limestone in western
Illinois and northwestern Missouri. The latter species, here referred to as

Gnathodus n.sp.A, is the oldest and most primitive gnathodid. Transitional speci-

mens indicate that the species evolved from Spathognathodus stabilis (Branson

& Mehl) by shifting the basal cavity from a subcentral position to the posterior

end of the unit. Gnathodus n.sp.A is a heterochronic homeomorph and is not

closely related to G. commutatus s.s. Although G. n.sp.A ranges somewhat
higher in the section, it is a useful marker fossil for the Louisiana Limestone and
its lateral equivalent, the upper part of the Saverton Shale. These units are con-
sidered late Devonian (toVI) in age by Scott & Collinson (1961).
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Gnathodus kockeli Bischoff is the oldest gnathodid reported from Europe.
Bischoff (1957) and Voges (1960) consider this species an important marker for

the lower part of the Gattendorfia Stufe (cul) in western Germany. In the Missis-
sippi Valley, Gnathodus kockeli first appears, and is rare, in the Louisiana Lime-
stone and in the uppermost part of the Saverton Shale. It is present in the fauna
of the "Glen Park" Formation and is common in samples from the oldest beds of

the Hannibal Formation. This species and a closely related but distinct form, G_.

n.sp.B, are important index fossils for the oldest conodont fauna of the Hannibal
Formation. The writers believe that this zone, the Gnathodus kockeli— G. n.sp.B
Zone, is roughly a time equivalent to the Gnathodus kockeli— Pseudopolygnathus
dentilineata Zone of Voges (1960) although it probably includes some material

slightly older than does the European zone.

Both Gnathodus kockeli and G. n.sp.B range upward stratigraphically and
are found associated with Siphonodella sulcata (Huddle), the oldest representative

of that genus, and S_. duplicata s.s. (Branson & Mehl) . Above beds containing

S^ duplicata s.s., Gnathodus kockeli , and G. n.sp.B, there is a marked change
in the conodont fauna. The interval is shown on Chart 3 as "zone of few gnatho-

dids." Siphonodella is the dominant platform element in this fauna and is repre-

sented by several species and great numbers of individuals. Ziegler (personal

communication, 1961) states that a similar zone, lacking or containing only a few

gnathodids, is widespread in western Germany. This zone has led workers to the

erroneous conclusion that Gnathodus was introduced into the North American Kin-

derhookian faunas after the first appearance of Siphonodella .

Gnathodus again became numerically important during the deposition of

the lower part of the Chouteau Limestone and at the same time there was a corre-

sponding decline in the diversityof the siphonodellids (Chart 2). Gnathodids be-

came increasingly common in the upper part of the Chouteau, with G. delicatus

(Branson & Mehl) the most important species.

The "Sedalia" of western Illinois, which is differentiated from the Sedalia

of Missouri (Collinson, Swann, & Willman, 1954), is characterized by large num-
bers of Gnathodus semiglaber (Bischoff), and G. n.sp. cf. G. girtyi Hass. Bischoff

(1957) reports Gnathodus semiglaber occurring as low as the upper part of the

Siphonodella Subzone (culla/fc ) and Voges (1959, p. 268) reports it from the upper

half of the upper Siphonodella crenulata Zone (Pericyclus Stufe, cula)

.

Mehl & Thomas (1947) have reported the occurrence of Gnathodus texanus

Roundy and G. cuneiformis (Mehl & Thomas) from the Fern Glen Formation of east-

ern Missouri. Our collections from the Fern Glen contain many specimens similar

to G. texanus but differing from Roundy 's type material in having a larger posterior

platform. On Chart 3 these specimens are referred to G . n.sp. aff. G. texanus .

G. texanus s.s., which has a small narrow posterior platform, has not been found

by us below the uppermost beds of the Burlington but our study of that part of the

section is only of a reconnaissance nature.

CHART 4

RANGES OF CONODONT SPECIES FROM THE CHESTERIAN SERIES

Chart 4 is a revision of Plate 1 of Rexroad & Collinson (1961) incorporating

results of several studies completed after the work of Rexroad & Collinson and in-

cluding only the more useful species from the earlier plate.
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Most of the chart revisions result from a detailed study by Rexroad &
Jarrell (1961) of conodonts from the Golconda Group throughout the Illinois Basin.

Stratigraphically, the authors extended the ranges of five important species. The
ranges of Gnathodus girtyi (G. n.sp. of Rexroad & Collinson, 1961), Lonchodina
furnishi, and Roundya barnettana (R. costata of Rexroad & Collinson, 1961) were
all extended downward to the base of the Golconda. The ranges of Synprioniodina

n.sp. and Cavusgnathus characta were extended upward into the Golconda. Nomen-
claturally, Rexroad & Jarrell made one major change, that of recognizing Gnathodus
n.sp. of the Rexroad & Collinson chart as belonging to the stratigraphically im-
portant species, G. girtyi .

Rexroad & Burton (1961) introduced two of the new species names shown
on Chart 4 . Falcodus ? n. sp. of Rexroad & Collinson was named F. ? alatoides

Rexroad & Burton and Streptognathodus n.sp., of the Rexroad & Collinson chart,

was named J3. unicornis Rexroad & Burton.

Rexroad & Clarke (1960) first recognized the synonomy of Roundya costata

Rexroad and R. barnettana Hass and the species is included here under the latter

name.
Rexroad & Liebe (in press) are responsible for restriction of Cavusgnathus

cristata to beds younger than the Renault.

Two changes incorporated in Chart 4, not published previously, are the

recognition of Gnathodus modocensis Rexroad as a geographic subspecies of G.
bilineatus Roundy and the extension of its range downward into the Ste. Genevieve
Formation

.

CHART 5

CORRELATION OF EUROPEAN GONIATITE ZONES WITH UPPER DEVONIAN
AND MISSISSIPPIAN SECTIONS IN THE MISSISSIPPI VALLEY

Chart 5 summarizes correlations of Upper Devonian and Mississippian
sections of the Mississippi Valley with corresponding standard stages and gonia-

tite zones in western Europe. The correlations are based on comparison of Ameri-
can conodont faunas with conodont faunas found in the goniatite zones of Germany
and England

.

Fundamentally the chart is based on a few zones that can be correlated to

Europe with confidence; the remaining zones have been correlated by interpolation.

The best understood portion of the column is the Upper Devonian Series .

In Europe, it has been studied intensively by Sannemann (1955a, 1955b), Bischoff

(1956, 1957), Bischoff & Ziegler (1956), Muller (1956), Ziegler (1960), and Helms
(1959, 1961) and zoned in great detail by Ziegler (1962a) . In the Mississippi

Valley, the Upper Devonian has been the subject of studies by Branson (1938,

1944), Branson & Mehl (1934a, 1934b), Miller & Youngquist (1947), Youngquist

& Miller (1948), Thomas (1949), Scott & Collinson (1961), and Scott (1961).

The oldest formation in the Mississippi Valley Upper Devonian that can

be correlated to Europe with confidence is the Sylamore Sandstone which contains

the conodont species Ancyrognathus triangularis and Palmatolepis triangularis .

These species indicate a correlation with the Ancyrognathus triangularis , Polygna -

thus rhenana , and Polygnathus triangularis Zones of Ziegler (1962a) which char-

acterize the toIy/6 Zones of the Famennian Stage in Germany.
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The next younger zone that can be correlated confidently is found in the

lowermost part of the Saverton Formation which carries the earliest occurrences of

Spathognathodus jugosus along with numerous representatives of Palmatolepis

rugosa . S_. jugosus in Europe is limited to the upper part of Ziegler's Polygnathus

styriaca Zone and the lower part of his Spathognathodus costatus Zone. Palmatole-

pis rugosa is very common in the latter zone. These forms indicate a general

assignment to the Famennian toV and perhaps part of the toIV Zone.

The Grassy Creek Formation, which lies between the Saverton and Sylamore

Formations, has yielded few conodonts, but numerous elements of faunas known
to represent Zones toll and toIII reworked into the overlying Saverton suggest that

Zones toll and toIII are represented in the Grassy Creek.

The fauna of the middle part of the Saverton Formation is one of the most
useful for international correlation. It contains the earliest occurrences of Spath-

ognathodus aculeatus , a species limited to Ziegler's (1962a) Spathognathodus

costatus Zone, which marks the upper part of the toV and the lower part of the toVI

Zones of the Frasnian Stage of western Europe.

The conodont fauna of the Louisiana Limestone and of its lateral equivalent,

the upper part of the Saverton Formation, is exceedingly important because it

locates the boundary between the Devonian and Mississippian Systems. In this

connection, the occurrence in the Louisiana-upper Saverton fauna of a new species

of Gnathodus , G. n.sp.A, along with such species as Polygnathus communis ,

Palmatolepis gracilis , Palmatodella delicatula , Scutula bipennata , and several

distinctive species of Spathognathodus , is especially significant inasmuch as it

immediately underlies the Gnathodus kockeli— Pseudopolygnathus dentilineata fauna

of Voges (1960) . The Voges fauna is considered to represent the oldest Carbonif-

erous zone in Europe. The Louisiana-upper Saverton fauna has not been reported

from Germany and Ziegler (1961, personal communication) has suggested that it

may represent the time equivalent of the unfossiliferous portion of the Hangenberg-
Schichten of the Rheinisch Schiefergebirge that lies between the highest occur-

rences of Wocklumeria and the lowest occurrences of Gattendorfia . Until the

Louisiana-upper Saverton fauna is found in association with goniatites, correlation

to the European goniatite zones will remain to some degree in doubt. However, the

predominance of Devonian forms in the fauna seems to indicate that the zone is

Upper Devonian in age (Scott & Collinson, 1961).

The "Glen Park" Formation (Collinson, 1961a, p. 104) and the lowermost
part of the Hannibal Formation in the Mississippi Valley contain the Gnathodus
kockeli— Pseudopolygnathus dentilineata fauna of Voges (1960) and are interpreted

therefore as representing the lowermost part of the cul Zone (Voges, 1960) .

The upper limit of the cul (Gattendorfia ) Zone has been placed by Voges
(1959) at the base of his Siphonodella crenulata Zone and occurs in the Mississippi

Valley (Chart 2) near the middle of the Hannibal Formation.

Perhaps the most precise and definite correlation to Europe that can be
made is that of the Visean-Tournaisian boundary which, on the basis of the high-

est occurrence of the genus Siphonodella , is placed at the top of the Chouteau
Formation. This limit coincides with the top of Voges' (1959) Siphonodella crenu-

lata Zone,which also represents the top of the culla Subzone of the Pericyclus Stufe,

The upper limit of the cullp/y Subzone in Germany is placed by Voges (1960)

above Bischoff's (1957) Scaliognathus anchoralis Zone. Although S.. anchoralis

has not been found in the Mississippi Valley, several other species characteristic

of the zone, such as Doliognathus lata and Pseudopolygnathus triangula pinnata .



SIX CONODONT CHARTS 15

are found in the middle part of the Burlington Formation. Thus, we have placed

with question the upper culip/y Subzone limit at the top of the Burlington, some
distance above where we believe the Scaliognathus anchoralis Zone would occur.

The horizon of the top of the Pericyclus Stufe (cuII6) is very difficult to

place in terms of the Mississippi Valley section. Bischoff (1957) placed the

boundary at the top of his Scaliognathus anchoralis Zone but this calls for the

occurrence of Goniatites s.s. as low as the middle part of the Burlington Forma-

tion, a correlation untenable to the present authors. Voges (1960), however,

places the top of the Pericyclus Stufe with question some distance above the

lowermost occurrence of Gnathodus bilineatus . G. bilineatus in the Mississippi

Valley occurs as low as the upper part of the Ste. Genevieve Formation but, be-

cause the species is interpreted much more broadly by Voges than by the present

authors, we are estimating that the upper limit of the Pericylus Stufe correlates

to a horizon within the St. Louis Formation. If this correlation is in error, it is

in placing the boundary too low, but the placement is in keeping with the strati-

graphic occurrence of Goniatites in central United States (Gordon, 1944, p. 1631).

The upper limit of cullla is placed by interpolation.

The upper boundary of the Goniatites Stufe, which represents the Visean-

Namurian boundary, is correlated to the Mississippi Valley on the basis of a fauna

from the Eumorphoceras aff. E. pseudobilingue marine band in Staffordshire,

England (Higgins, 1961) . The presence in the fauna of such species as Cavusgna -

thus unicornis , Gnathodus bilineatus , G. girtyi , and Lonchodina furnishi indicates

a general correlation with the Golconda-Hardinsburg-Glen Dean interval of Illinois.

The boundary between the Homoceras Zone and the Eumorphoceras Zone is

placed within the Kinkaid Formation on the basis of the lowest occurrence of the

genus Streptognathodus .

Correlations of several of the best known Devonian-Mississippian conodont-

bearing sections are shown in the middle part of Chart 5 . Correlation of the Indi-

ana section is based on the published work of Huddle (1934). The Ohio and Ten-

nessee sections are correlated through the work of Hass (1947 and 1956, respect-

ively) . Correlation of the Houy and Chappel sections in Texas is based on reports

by Cloud, Barnes, & Hass (1957) and Hass (1959). Correlation of the Barnett

Formation of Texas is based on an unpublished University of Texas thesis by
Defandorf (1960). The sections from Iowa are correlated through the work of Thomas
(1949), Scott & Collinson (1961), House (1962), and unpublished studies by the

authors

.

CHART 6

UPPER DEVONIAN AND MISSISSIPPIAN CONODONT ASSEMBLAGE ZONES
IN THE MISSISSIPPI VALLEY

Knowledge of the stratigraphic distribution of conodonts is much more ad-
vanced for the Upper Devonian, Kinderhookian, and Chesterian Series than for the

Valmeyeran Series, but we can, nevertheless, zone the entire sequence in the

Mississippi Valley.

In the following 22 zones, only genera or species that occur commonly to

abundantly are used as name-givers. The name-giver is not necessarily limited
to the zone but in most instances it is. In many cases zone limits coincide with
generic range limits. All zones are recognizable over broad areas and generally
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are well defined stratigraphically . Ranges of the genera used in constructing the

assemblage zones are shown on the left side of the chart and those parts of the

stratigraphic column where species of the genus are especially useful are marked
by cross-hatched lines.

The limits and main characteristics of the zones are described below, be-
ginning with the lowermost and continuing upward in the section.

Palmatolepis proversa— P. triangularis Assemblage Zone

This is the oldest Upper Devonian assemblage zone in the Mississippi

Valley and appears to be confined to the Sylamore Sandstone. The unit is of early

late Devonian age and correlates to the toip/v Subzones of western Europe.

Limits

Limits are the same as ranges of the Palmatolepis proversa and P. triang -

ularis name-givers .

Characteristic species

Palmatolepis proversa Ziegler, Ancyrodella curvata (Branson & Mehl), A.

lobata Branson & Mehl, Ancyrognathus triangularis Youngquist, Polygnathus foliata

Bryant, P. normalis Miller & Youngquist, Nothognathella bicristata Youngquist &
Miller, and Palmatolepis triangularis Sannemann.

Remarks

The lower limit of this zone may be found in rocks older than the Sylamore

but our investigations have been confined to Sylamore and younger formations.

Palmatolepis quadra ntinodosa— P. glabra Assemblage Zone

This zone is found in the Grassy Creek Formation in the Mississippi Valley.

Because very few conodonts have been found in the formation the limits are diffi-

cult to place precisely. The zone is considered to correlate with the Upper Devo-
nian toI6 through toIIIaZones of western Europe.

Limits

Same as ranges of the Palmatolepis quadrantinodosa— P . glabra name-givers

Characteristic species

Palmatolepis glabra Ulrich & Bassler, P. quadrantinodosa Branson & Mehl,

P. perlobata Ulrich & Bassler, P. rhomboidea Sannemann, and P. minuta Branson

& Mehl.

Remarks

In the Mississippi Valley the characteristic species of this zone are com-
monly reworked into younger strata .
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Polygnathus irregulari

s

—

"

Ancyrognathu

s

" quadrata Assemblage Zone

This zone is known from the lower part of the Saverton Formation and pos-
sibly the upper part of the Grassy Creek Formation, Pike and Calhoun Counties,
in western Illinois. The species characteristic of this zone occur in faunas de-
scribed from the Upper Devonian toIV and toV Zones of western Europe (Ziegler,

1962a; Helms, 1961).

Limits

Same as ranges of the Polynathus irregularis— "Ancyrognathu

s

" quadrata
name-givers

.

Characteristic species

Polygnathus irregularis Cooper, " Ancyrognathus " quadrata Branson & Mehl,
Palmatolepis rugosa Branson & Mehl, and Spathognathodus jugosus (Branson &
Mehl) .

Remarks

The upper limit of the zone is well defined but the lower limit is imprecise
because relatively few specimens have been collected from the Grassy Creek For-

mation. This zone generally yields great numbers of conodonts.

Spathognathodus aculeatus Assemblage Zone

This represents one of the most widespread and easily identified zones in

the Mississippi Valley. It is confined to the middle part of the Saverton Formation

and represents approximately the uppermost toV to lowermost toVI Zones of the

Upper Devonian of western Europe.

Limits

Same as range of the Spathognathodus aculeatus name-giver.

Characteristic species

Spathognathodus aculeatus (Branson & Mehl), Polygnathus triangularis

Branson & Mehl, and P. longipostica E. R. Branson.

Remarks

In the Mississippi Valley great numbers of reworked specimens from under-

lying strata are encountered in this zone. First occurrences of species must be

used, therefore,with great care in evaluating the age of faunas from this part of the

stratigraphic section.

Gnathodus n.sp.A Assemblage Zone

The Gnathodus n.sp.A Assemblage Zone coincides with the uppermost part

of the Saverton Formation and its lateral equivalent, the Louisiana Formation. The
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zone correlates with the upper part of the toVI Zone of the Upper Devonian of west-
ern Europe

.

Limits

The upper boundary of the zone coincides with the uppermost occurrence of

abundant Apatognathus varians as well as the uppermost indigenous occurrence of

Palmatolepis .

The lower boundary represents the lowest occurrence of Gnathodus as well

as Spathognathodus anteposicornis Scott and S^ collinsoni Scott. The last two
species occur commonly in the zone and are restricted to it.

Characteristic species

Gnathodus n.sp.A, Apatognathus varians Branson & Mehl, Spathognathodus

anteposicornis Scott, j>. culminidirectus Scott, S^ collinsoni Scott, Gnathodus
kockeli Bischoff, and Polygnathus communis Branson & Mehl.

Remarks

This zone represents an interval through which Devonian faunas are tran-

sitional to Mississippian faunas and the general aspect of the faunas is greatly

complicated by significant numbers of reworked specimens from underlying strata.

The name-giver for this zone, Gnathodus n.sp.A, is a primitive gnathodid

with a smooth, relatively large posterior platform (Chart 3) . The species is com-
mon throughout the zone

.

Gnathodus n.sp.B — G. kockeli Assemblage Zone

The "Glen Park" Formation (Collinson, 1961a, p. 104) and the oldest beds
of the Hannibal Formation in western Illinois contain a distinctive fauna that marks
this zone. The zone correlates with the lowest part of the Lower Carboniferous

cul Zone of western Europe.

Limits

The lower boundary is marked by the earliest occurrence of Gnathodus
n.sp.B (Chart 3) as well as the first appearance in the Mississippi Valley of the

genus Pseudopolygnathus . The upper limit is marked by the earliest common occur-
rence of Siphonodella sulcata (Huddle) . The uppermost limit of the zone of abun-
dant Gnathodus kockeli Bischoff occurs only a short distance above the upper limit

of this assemblage zone.

Characteristic species

Gnathodus n.sp.B, Gnathodus kockeli Bischoff, Polygnathus communis
Branson & Mehl, Polygnathus longipostica E. R. Branson, Spathognathodus costatus

(E. R. Branson), Pseudopolygnathus dentilineata E. R. Branson, and Gnathodus
n. sp.A.
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Remarks

This zone represents the upper half of the general zone of transition be-
tween Devonian and Lower Carboniferous faunas. In some areas these oldest beds
of the Mississippian are absent and the overlying Siphonodella sulcata Assemblage
Zone represents oldest Mississippian. The zone includes beds referable to Voges'

Gnathodus kockeli— Pseudopolygnathus dentilineata Zone (Voges, 1960) .

Siphonodella sulcata Assemblage Zone

This zone is entirely confined to the Hannibal Formation and correlates

with the middle part of the Lower Carboniferous cul Zone of western Europe.

Limits

The assemblage zone coincides with the zone of abundant Siphonodella

sulcata (Huddle) . The upper boundary is also the lower limit of abundant Siphono-

della duplicata s . s . (Branson & Mehl)

.

Characteristic species

Pseudopolygnathus prima Branson & Mehl, J?, dentilineata E. R. Branson,

Elictognathus spp., Gnathodus kockeli Bischoff, G. n.sp.A, and G. n.sp.B.

Remarks

The fauna of this zone is similar to that of the underlying Gnathodus n.sp. B-
G. kockeli Assemblage Zone but the presence of Pseudopolygnathus prima Branson
& Mehl and Elictognathus lacerata Branson & Mehl serves to distinguish it.

Siphonodella duplicata s.s. Assemblage Zone

This zone is restricted to the middle part of the Hannibal Formation and its

correlatives. The unit correlates with the upper part of the European Lower Car-

boniferous cul Zone and possibly the lowermost part of the cull Zone.

Limits

The limits of the assemblage zone coincide with the limits of abundant

Siphonodella duplicata s.s. (Branson & Mehl) (Chart 2).

Characteristic species

Siphonodella duplicata s.s. (Branson & Mehl), SL crenulata (Cooper),

Pseudopolygnathus dentilineata E. R. Branson, and _P. prima Branson & Mehl.

Remarks

The uppermost part of this zone is marked by the abundant occurrence of

Siphonodella crenulata (Chart 2) . The assemblage zone falls into a general zone

of few gnathodids and abundant pseudopolygnathids

.
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Siphonodella quadruplicate— S . crenulata Assemblage Zone

This assemblage zone is widespread and easily identifiable in the Missis-
sippi Valley. The zone occurs near the top of the Hannibal Formation and includes

the lower part of the Chouteau Formation. The zone probably correlates with the

lower part of the cull a Zone in the Lower Carboniferous of Europe.

Limits

The upper limit of the assemblage zone is marked by the uppermost abun-
dance of Siphonodella crenulata and the uppermost common occurrence of S. quad-
ruplicate . The bottom of the assemblage zone is marked by the lowermost common
occurrence of S. quadruplicata and the uppermost abundant occurrence of S^ dupli-

cata s .s

.

Characteristic species

Siphonodella quadruplicata (Branson & Mehl), S_. crenulata (Cooper), S.

aff . S. obsoleta Hass, S. sexplicata (Branson & Mehl), and S. lobata Branson &
Mehl.

Remarks

This assemblage zone corresponds roughly to Mehl's (1960, p. 96)
" Siphon-

odella Zone .

" The zone is characterized by great abundance and diversity among
the siphonodellids and a dearth of gnathodids

.

In some places around the Ozark Uplift in Missouri, this assemblage zone
represents the oldest Mississippian present. The zone correlates with much of

Voges' (1960) Siphonodella crenulata Zone.

Siphonodella n.sp.A— S_. cooperi Assemblage Zone

This assemblage zone occupies the upper part of the Chouteau Formation

and correlates with the upper part of the European Lower Carboniferous culla Zone.

Limits

This zone coincides with the common occurrence of Siphonodella n.sp.A
(Chart 2) and abundant occurrence of ^. cooperi (Chart 2) . The upper limit also

coincides with that of abundant Gnathodus delicatus (Chart 3)

.

Characteristic species

Siphonodella n.sp.A, J3. cooperi Hass, _S_. aff. S. obsoleta Hass, Gnathodus
delicatus Branson & Mehl, Polygnathus communis Branson & Mehl, P. inornata

E. R. Branson, Spathognathodus curvatus (Branson & Mehl), Elictognathus lacerata

(Branson & Mehl)

.

Remarks

This assemblage zone is one in which gnathodids and siphonodellids

are very abundant and Elictognathus is slightly less abundant. The upper
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limit of the assemblage zone coincides with a major unconformity in the Missis-
sippi Valley so it is a cut-off horizon for Siphonodella , Elictognathus , and Gnath-
odus delicatus .

Gnathodus semiglaber— Pseudopolygnathus multi striata Assemblage Zone

This assemblage zone coincides with the "Sedalia" Formation of the Mis-
sissippi Valley and correlates with the lowermost part of the culla Zone of west-
ern Europe

.

Limits

This zone coincides with the zone of abundant Gnathodus semiglaber , G.
n.sp. cf. G. girtyi (Chart 3), and Pseudopolygnathus multi striata .

Characteristic species

Gnathodus semiglaber (Bischoff), G_. n.sp. cf. G. girtyi Hass, Pseudo-

polygnathus multi striata Mehl & Thomas, Neoprioniodus oligus (Cooper), Poly-

gnathus communis Branson & Mehl.

Remarks

This zone is distinctive and easily recognized because of the complete
absence of siphonodellids and the abundance of pseudopolygnathids . In addition,

representatives of Elictognathus , very abundant in the underlying zone, are absent.

Bactrognathus— Polygnathus communis Assemblage Zone

This assemblage zone extends from the base of the Fern Glen Formation

to the top of the middle part of the Burlington. In western Europe it ranges from

upper cullp into lower cully.

Limits

The lower limit is marked by the earliest occurrences of Bactrognathus

hamata and B. excavata as well as the earliest abundance of Gnathodus cunei -

formis and G. n.sp. aff. G. texanus (Chart 3). The upper limit coincides with

the youngest occurrence of Polygnathus communis .

Characteristic species

Bactrognathus hamata Branson & Mehl, B . excavata Branson & Mehl,

Gnathodus cuneiformis Mehl & Thomas, G. n.sp. aff. G. texanus , Polygnathus

communis Branson & Mehl, Pseudopolygnathus triangula pinnata Voges, Doliogna -

thus lata Branson & Mehl, Staurognathus cruciformis Branson & Mehl, and Pseudo-

polygnathus multi striata .

Remarks

Polygnathus communis and representatives of Pseudopolygnathus are by
far the most abundant in this zone. In the upper part of the zone Pseudopolygnathus
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triangula pinnata is especially common and it may be possible to subdivide this

assemblage zone with further study.

Bactrognathus—Taphrognathus Assemblage Zone

This unit is confined mainly to the upper part of the Burlington Formation

and is approximately correlative to the upper part of the European cull p/y Zones.

Limits

The upper boundary is marked by the lowest abundant occurrence of Gnatho-
dus texanus s.s., although the species is uncommon to rare slightly lower in the

section. The lower limit is marked by the highest occurrence of Polygnathus
communis .

Characteristic species

Bactrognathus n.sp., Taphrognathus n.sp., Gnathodus cuneiformis Mehl
& Thomas, and G . texanus s.s.

Remarks

The lower part of this zone is readily distinguished by the presence of

distinctive undescribed Z- shaped bactrognathids that have long lateral processes
and a prominent hornlike denticle at the juncture of the lateral process and main
blade. The upper part of the zone is marked by the presence of G . texanus and
Taphrognathus .

Gnathodus texanus s . s .
—Taphrognathus Assemblage Zone

This zone coincides with the Keokuk Formation and correlates approxi-

mately with the lower part of the cuII6 Zone of western Europe.

Limits

The upper limit is marked by the lowest occurrence of Apatognathus ? in

the Valmeyeran Series and by the lower boundary of abundant occurrence of Taphro-

gnathus varians . The lower boundary is marked by the lowermost limit of the zone
of abundant occurrence of Gnathodus texanus s.s.

Characteristic species

Gnathodus texanus s.s. Roundy, Taphrognathus varians Branson & Mehl,
Taphrognathus n.sp.

Remarks

This is a zone of relatively few species but great abundance of Gnathodus
texanus and rare to common occurrence of Taphrognathus varians as well as a new
species of Taphrognathus .
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Taphrognathus varians—Apatognathus ? Assemblage Zone

This zone includes the Warsaw, Salem, and lower part of the St. Louis
Formation and probably correlates with the upper part of the culllfi Zone of western
Europe.

Limits

The lower limit is marked by the lowermost occurrence of Apatognathus ?

in the Valmeyeran Series plus the highest occurrence of common Taphrognathus
varians. The upper limit is distinguished by the lowermost common occurrence
of Cavusgnathus and the youngest occurrence of Taphrognathus as well as by the
lower limit of the upper zone of abundant Apatognathus ? .

Characteristic species

Gnathodus texanus Roundy, Taphrognathus varians Branson & Mehl, Apato-
gnathus ? n.sp., Neoprioniodus loxus Rexroad, N. tulensis (Pander), and Spatho-
gnathodus n.sp.

Remarks

This unit is a zone dominated by the genera Taphrognathus and Gnathodus
although conodonts cannot be said to be abundant anywhere within the zone. Gna -

thodus dominates the Warsaw, Taphrognathus dominates the Salem, and Cavusgna -

thus occurs, although uncommonly, in the lower part of the St. Louis Formation.
It therefore seems likely that the assemblage zone can be subdivided into sub-
zones with further study.

Apatognathus ? geminus— Cavusgnathus Assemblage Zone

This is a well defined zone that coincides with the upper part of the St.

Louis Formation and appears to correlate with the lower part of the cullla Zone of

western Europe

.

Limits

This unit represents the upper zone of common occurrence of Apatognathus ?

(Chart 1) . The upper limit is marked by the youngest occurrence of the genus as

well as that of Spathognathodus scitulus . The lower limit is marked by the earli-

est common occurrence of Cavusgnathus and the youngest occurrence of the genus

Taphrognathus .

Characteristic species

Apatognathus ? geminus (Hinde), A. porcatus (Hinde), Cavusgnathus char-

acta Rexroad, C. unicornis Youngquist & Miller, Spathognathodus scitulus (Hinde),

Neoprioniodus tulensis (Pander)

.
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Remarks

This zone is easily distinguished by abundant Spathognathodus scitulus

and Apatognathus ?, the common occurrence of Cavusgnathus , and the absence
of Taphrognathus . There is a definite faunal break at the top of the zone as wit-

nessed by the fact that more than a third of the species in this zone do not con-
tinue into the overlying zone.

Gnathodus bilineatus—Cavusgnathus characta Assemblage Zone

This zone is the oldest to contain a fauna that is Chesterian in general

aspect. The zone coincides with the interval extending from the base of the Ste

.

Genevieve Formation to the base of the Golconda Group, and is approximately

equivalent to the interval spanned by the upper part of the cullla, the culllp/y

and the lower part of the E^ Zones.

Limits

The lower limit of the zone is marked by the highest occurrences of Apato-

gnathus ? and Spathognathodus scitulus . In addition, the lowermost occurrence

of Gnathodus bilineatus probably coincides with the lower limit,but the range of

the species is not known with complete confidence. The upper limit of the zone
is marked by the oldest occurrences of Gnathodus girtyi, Lonchodina furnishi , L.

paraclarki, Roundya barnettana, and Cavusgnathus cristata .

Characteristic species

Gnathodus bilineatus (Cooper), G. texanus Roundy, G. commutatus (Bran-

son & Mehl), Cavusgnathus characta Rexroad, C. regularis Youngquist & Miller,

C. convexa Rexroad, C. unicornis Youngquist & Miller, Spathognathodus cristula

Youngquist & Miller, S. campbelli Rexroad.

Remarks

This is one of the least known of Mississippian assemblage zones due to

the fact that the faunas of the Ste. Genevieve Formation have not been thoroughly

studied. The upper limit of the zone is easy to recognize, but it may be revised

downward after further study of the Ridenhower Formation. There is little doubt
that the zone will be subdivided

.

Gnathodus bilineatus—Cavusgnathus cristata Assemblage Zone

In the Mississippi Valley this zone extends from the base of the Golconda
Group to the base of the Glen Dean Formation. This interval is believed to include

approximately the middle and upper part of the west European Ej Zone.

Limits

The assemblage zone is bounded at the base by the lowermost occurrences
of Gnathodus girtyi , Lonchodina furnishi , L. paraclarki , Roundya barnettana , and
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Cavusgnathus cristata . The upper limit of the zone is marked by the lowest occur-
rences of Cladognathodus mehli , Cavusgnathus prima, and Lonchodina paraclaviger .

Cavusgnathus characta ranges up only to the top of the Golconda Group.

Characteristic species

Cavusgnathus cristata Branson & Mehl, Gnathodus bilineatus Roundy,
Cavusgnathus characta Rexroad, C. unicornis Youngquist & Miller, Spathognatho-

dus cristula Youngquist & Miller, S. spiculus Youngquist & Miller, Gnathodus
girtyi Hass, G. commutatus (Branson & Mehl), Lonchodina furnishi Rexroad, and
Roundya barnettana Hass.

Remarks

This zone is one of conodont abundance and diversity and contains several

species of restricted range. Nevertheless, the upper limit is in a sense indefinite

inasmuch as the Hardinsburg Formation represents a nonmarine environment and,

therefore, an area of no knowledge as far as conodont ranges in geologic time are

concerned.

Gnathodus bilineatus—Cladognathodus mehli Assemblage Zone

This zone coincides with the stratigraphic limits of the Glen Dean Forma-
tion in the Illinois Basin area. Correlated to western Europe the zone is approxi-

mately equivalent to the lowermost part of the Eumorphoceras E2 Zone.

Limits

The upper boundary is marked by the highest occurrences of Cladognathodus
mehli , Gnathodus bilineatus , G. girtyi , Lonchodina furnishi , L. paraclaviger . L.

paraclarki , and Roundya barnettana . The lower limit corresponds to the lowest
occurrences of Cladognathodus mehli , C. prima , and Lonchodina paraclaviger .

Characteristic species

Gnathodus bilineatus Roundy, Cavusgnathus unicornis Youngquist & Miller,

C. convexa Rexroad, Neoprioniodus scitulus (Branson & Mehl), Cladognathodus
prima Rexroad, and Lonchodina paraclaviger Rexroad.

Remarks

This zone is easily recognized because of diversity of species and abun-

dance of specimens. The zone has been traced widely in central United States.

Cladognathodus prima Assemblage Zone

In the Mississippi Valley this zone ranges from the top of the Glen Dean
Formation to the base of the Kinkaid Formation. In western Europe the zone appears

to correlate to all but the lowermost part of the Eumorphoceras E2 Zone.

Limits

The lower limit coincides with the uppermost occurrences of Cladognathodus

mehli , Gnathodus bilineatus , G. girtyi , Lonchodina furnishi , L. paraclaviger , L_.
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cf. L. paraclarki , and Roundya barnettana . The upper limit is marked by the

lowermost occurrence of Cavusgnathus navicula .

Characteristic species

Cladognathodus prima Rexroad, Neoprioniodus scitulus Branson & Mehl,

Spathognathodu s cristula Youngquist & Miller, Ligonodina hamata Rexroad, Cavus -

gnathus unicornis Youngquist & Miller, and C_. convexa Rexroad.

Remarks

This is a gross assemblage zone and, with completion of detailed studies

of the Menard Formation, it may be subdivided. Helpful in locating the upper

boundary is the fact that Spathognathodu s spiculus ranges only to the top of the

Clore Formation

.

Cladognathodus—Cavusgnathus navicula Assemblage Zone

This zone is entirely confined to the Kinkaid Formation in the Mississippi

Valley region and appears to correlate to the uppermost part of the Eumorphoceras
E2 Zone of western Europe.

Limits

This assemblage zone is limited to the range overlap of Cladognathodus
prima and Cavusgnathus navicula . The upper limit is also marked by the youngest
occurrences of Cavusgnathus regularis , C. unicornis , C. convexa , and C. cristata

Characteristic species

Cavusgnathus navicula (Hinde), Cavusgnathus unicornis Youngquist &
Miller, C. cristata Branson & Mehl, C_. regularis Youngquist & Miller, Ligonodina
hamata Rexroad, Neoprioniodus scitulus Branson & Mehl, Spathognathodu s cristula

Youngquist & Miller, Cladognathodus prima Rexroad.

Remarks

This zone is easily distinguished by the presence of C. navicula . which
is relatively common, and the absence of Streptognathodus , which is very abun-
dant in the overlying zone.

Streptognathodu s unicornis Assemblage Zone

This zone is restricted to the uppermost part of the Kinkaid Formation in

the Mississippi Valley, Unit D of Rexroad & Burton (1961, p. 148). The zone
correlates with the west European Homoceras Zone.

Limits

This zone coincides with the range limits of Streptognathodu s unicornis .

The lower limit is marked by the uppermost occurrences of Cavusgnathus regularis

and C. unicornis , which are both common in the underlying zone.
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Characteristic species

Streptognathodus unicornis Rexroad & Burton, Cavusqnathus navicula

(Hinde), Neoprioniodus scitulus Branson & Mehl, Ligonodina n.sp.?, and Spatho-

gnathodus campbelli Rexroad

.

Remarks

The fact that Streptognathodus composes more than a third of the fauna in

this zone sharply differentiates it from the underlying zone which contains no

streptognathodids . The zone of Streptognathodus unicornis probably is incomplete-

ly represented in the Mississippi Valley due to the fact that the Chesterian Series

is truncated by an erosional unconformity.
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