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Abstract 

ABSTRACT 

The Hindsville Limestone and the Batesville, Fayetteville, and Cartervil!e 
Formations of southwestern Missouri are correlated by conodonts with form()­
tions of the type Chesterian Series in southern Illinois, and with Chesterian 
strata in Texas, Arkansas, and Oklahoma. Of the 36 species of 14 genera and two 
unidentifiable species of two genera of conodonts recovered from 11 sectiom· 
sampled, four species of four genera are discussed and illustrated, as is one 
unidentified species of one genus, and one new species of one genus, Ligonodina 
rexroadi Thompson, n. sp. Spathognathodus muricatus (Dunn) was recovered 
from the Hindsville strata in Missouri, extending the range of this species to rocks 
older than previously reported. 

The Hindsville-Batesville conodont fauna represents the Gnathodus bili­
neatus-Cavusgnathus altus Zone, found in the Golconda Group in the type 
region. The Hindsville-Batesville strata also correlate with the Barnett Shale of 
Texas, the lower part of the Stanley Shale of Arkansas, and the Ahlosa and 
Delaware Creek Members of the Caney Shale of Oklahoma. The Fayetteville of 
Missouri represents only the lower part of the Arkansas Fayetteville, and con­
tains the fauna of the G. bilineatus-Kladognathus mehli Zone, represented by 
the Glen Dean Formation in southern Illinois. The upper member of the Caney 
Shale (Sand Branch Member} and the lower part of the Goddard Shale of 
Oklahoma also correlate with Missouri Fayetteville strata. The upper Fayetteville 
and the Pitkin formation of Arkansas and Oklahoma, which span the K. primus 
Kladognathus-C. naviculus and Adetognathus unicornis Zones, correlate with 
the Tar Springs-Waltersburg and Menard-Grove Church formations, respectively, 
in Illinois. The Carterville Formation appears to comprise scattered outliers of 
Hindsville lithology, deposited in irregularities or depressions on earlier strata, 
preserved partly because of this and partly through faulting. 
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Results of this study indicate that the Chesterian conodonts of south­
western Missouri belong to the southern conodont province, and are more 
closely allied to Chesterian conodonts in Texas, Arkansas, and Oklahoma than 
to those in the type Chesterian strata of southern Illinois and eastern Missouri. 
In fact, correlation from southwestern into southeastern Missouri-southern 
Illinois is very difficult, whereas that of southwestern Missouri to Texas, Arkan­
sas, and 01?/ahoma is much more precise. 

t t t t t 
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Introduction 

INTRODUCTION 

The Chesterian Ser ies in southwestern Missouri consists of four formations 
(Spreng, 1961), including (in ascending order) the Hindsvil le Li mestone and the 
Batesvil le and Fayet tevil le Formations (fig. 1 ). The fourth unit, the Carterville 
Formation, cannot be placed with accuracy within this strat igraph ic sequence. 

Chesterian outcrops in Barry County, Missouri (fig. 1, secs. 1-3) are 
northern remnants of strata present in the Boston Mountains of northern Ark­
ansas and northeastern Oklahoma, preserved at least in part by fault ing. The 
southwestern Missouri sequence is sim ilar to that in the Boston Mountains with 
the addition of the Pitkin Formation above the Fayetteville. In northeastern 
Ok lahoma and northern A rkansas, the Moorefield Format ion, lying beneath the 
Hindsvil le, is considered by ammonoid specialists (see Furnish and Saunders, 
1971) to be Chesterian in age. The typical Goniatites faunas, previoL1sly thought 
to be Meramecian in age were found to be early Chesterian by Moore 
(1937, 1948) . 

Cephalopods recovered from Chesterian strata o f Arkansas and Oklahoma 

have been descr ibed in several reports, part icularly by Qu inn (1962); Furnish, 
Quinn, and McCaleb (1964); McCaleb, Quinn, and Furn ish (1964); and Gordon 
(1965). Chesterian strata of southern Il linois (see fig. 5), the type region for the 
Chesterian Series, have been zoned on the basis of conodonts by Rexroad and 
Collinson (1961) and Coll inson, Scott , and Rexroad (1962). This zonation was 
based on fauna! descriptions publ ished by Cooper (1947), Rexroad (1957), 
1958), Rexroad and Burton (1961 ), Rexroad and Jarrell (1961 ), Rexroad and 
Liebe (1962), and Rexroad and Nic0II (1965) and has been recently revised by 
Collinson, Rexroad, and Thompson (197 1 ) . The megafauna of the southwestern 
Missour i Chesterian sequence was described by Wright ( 1952), who attempted 

3 
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MISSOURI SECTIONS 

SECTION I SECTION 2 SECTION 3 

Figure 1 

OKLAHOMA SECTIONS 
o~~ 
00 
-N 

SECTION 4 SECTION 5 

Stratigraphic columns of measured and sampled Chester ian sect ions 1 10. Sample numbers 
appear along the left edges o f each column. Insert map shows relutive location of each 
sect ion 
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KANSAS 

OKLAMOMA 1•3 MISSOURI 

7 
ARKANSAS 

its. LP 11:,.'° 

ARKANSAS SECTIONS 

SECTION 9 

SECTION 7 SECTION 6 SECTION 8 SECTION 10 
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to correlate this sequence with the standard Mississippian section. Bulow (1951) 
described a conodont fauna recovered from Hindsvil le and Fayettev il le st rata in 
southwestern Missouri, and concluded that there is (p.1 5) " . .. a close relationship 
between the Caney of Oklahoma and the Chester beds of sout hwestern Missouri , 
northwestern Arkansas and northeastern Oklahoma." Conodont faunas of 
Chesterian age were reported by Hass (1950) from the lower part of the Stan ley 
Shale in Arkansas; Roundy (1926) and Hass (1953) from the Barnett Shale of 
Texas; and Elias (1956 . 1966) from t he Caney Shale and lower Goddard Shale 
of Ok lahoma. 

The purpose of this study is to describe the conodont fauna recovered 
from sou thwestern Missouri Chesterian rocks and to attempt to correlate these 
strata with Chesterian rocks of Arkansas, Ok lahoma, and the type Chesterian 
region in southern Il linois. It was necessary to sample the equ ivalent strata in 
northern Arkansas and northeastern Oklahoma for th is study , as no conodont 
fauna I reports, save those of Lane ( 1967) and Dunn ( 1970b) for the Pitkin, 

have been previously publ ished. 

Sections described and sampled for th is study are as fo llows (see f ig. 1 for 
locality map) 

1. Washburn Quarry, %-mile south of Washburn, 100 yards east of Highway 
37; NE SE sec. 33, T. 22 N., R. 28 W., Barry County, Missouri (Cassville 
15-minute Quadrangle; MGS 1294-52 ) Hindsville Limestone. 

2. Oakleigh Mountain south; NW NE sec. 7, T. 21 N., R. 28 W., Barry 
County, Missouri; stop 6 (p.58) of Clark and Beveridge (1952) (Cassvil le 

15-minute Quadrangle; MGS 1294-66) Hindsvil le, Batesvil le, and Fayette­
vil le formations. 

3. Washburn west, roadcut sout h side Missouri Highway 90, near north end 
of Oakleigh Mountain; cen ter north line sec. 32, T. 22 N., R. 28 W. , Barry 
County, Missouri (Cassvil le 15-minute Quadrangle; MGS 1294-81) Hinds­
ville and Batesvi lle formations. 

G 
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4. Braggs Mountain, 10 miles east of Muskogee, roadcut on Ok lahoma High­
way 10; SW sec. 21, T. 15 N., R. 20 E., Muskogee County, Ok lahoma: 
locality 43 of Huffman, 1958; figure 3 of Quinn, 1966; locality 3 of Dunn, 
1970a (MGS 1294-54) Hindsvi lle, Fayetteville and Pitkin formations. 

5. Spade Mounta in outlier, roadcut south side Oklahoma Highway 51, 5 
mi les northwest of Stilwel l; SE NE sec. 14, T. 16 N. , R. 24 E., Adair 
County, Oklahoma; local ity 92 of Huffman, 1958 (MGS 1294-59) . 
Hindsvi lle and Fayettevil le formations. 

6. Type section Pit ki n Formation ( Easton, 1942, p.34), b luff and quarry east 
of U.S. Highway 71; SE sec. 5 and SE SE SE sec. 16, T. 14 N., R. 30W., 
Washington County , Arkansas; section 5 of Easton, 1942 ( MGS 1294-61 ) 
Fayetteville and Pitkin formations. 

7. Elkins, roadcut on Arkansas Highway 74, %-mi le east of White River 
bridge; SE SE NE sec. 26, T. 16 N., R. 29 W., Wash ington County, Arkan­
sas (MGS 1294-64) Hindsvi lle Limestone. 

8. Red Rock Road (McElroy Gap), 'h-mi le east of Arkansas Highway 7 on 

gravel road; NE sec. 35, T. 15 N., R. 21 W., Newton County, Arkansas; 
section 10 of Easton, 1942 (Mt. Judea 15-minute Quadrangle; MGS 
1294-69) Pitk in Format ion. 

9. Alco, val ley wall and roadcut along Arkansas Highway 66 at small bridge; 
NE NE NW sec. 5 , T. 14 N., R. 13 W., Stone County, Arkansas (Mt. View 
30-minute Quadrangle; MGS 1294-77) Batesvil le Formation. 

10. Mountain View south, roadcut east side Arkansas Highway 9, 1 mi le south 
of Mountain View; NE NW sec. 14, T. 14 N .. R. 11 W., Stone County, 
Arkansas; section 19 of Easton, 1942 (Mt. View 30-minute Quadrangle; 
MGS 1294-78) Fayettevi lle and Pitkin formations. 

11. Pickerel Creek, roadcut north side of black top road just east of bridge 
over Pickerel Creek; center south l ine SW SW sec. 2. T. 28 N . R. 24 W., 
Greene County, Missouri (Halltown 15-minute Quadrangle; MGS 1314-54) 
Carterville Formation. 

7 
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Strarigraphy 

STRATIGRAPHY 

HINDSVILLE LIMESTONE 

The Hindsville Limestone was named by Purdue and Miser ( 19 16) frorn 
exposures near Hindsvi l:e in Mad ison County , Arkansas. Garner (1967) consid­
ered the Hindsvil le to represent only (p.1236) " .. . accumulations of reef and 
biostromal limestone plus in ter-reef sandy and shaly iimestone . repeated 
scores of times (both vert ically and lateral ly) across north Arkansas ... , where 
shale and sandstone are regionally dominant." Ogren (1968) considered the 
boundary wi th the overlying Batesville Sandstone as arbitrary, and stated (p. 
286) "The term 'H indsvil le Formation' is used where more than 50 percent of 
the formation is limestone, and the term 'Batesvil le Sandstone' is used where 
more than 50 percent of the formation is sandstone." He believed that the 
Hindsvil le is a northern and western equivalent (shel f facies) of the Batesvil le 
sandstone to the south . 

The Hindsville in southwestern Missouri consists of medium- to finely­
crystall ine l imestone, general ly ooli tic and arenaceous, and commonly cross­

stratif iecl. The top at section 1 contains angular cher t frc1grnen ts and the base at 
sections 2 and 3 is conglomerat ic (fig. 1 ) . Glauconite is common, and rnsidues 
usually contain some sand-si1ed euhedral quart/. The H indsvi I le appears to be 
variable in thickness wi thin the area of exposure in Barry County. In sonie places 
the Batesvil le rests directly on the Keokuk Limestone. The Hindsville rests on 
Osagean (Boone) strata (Keokuk Limestone in Missouri) over most of its extent. 
In parts of northeastern Oklahoma the Hindsvi lle rests on Moorefield strata of 
late Meramecian or early Chesterian age. 

9 



RI 50 - CONODONT BIOSTR ATIGRAPHY OF CHESTERIAN STRATA 

Weller, and others (1948) correlaLed the Hindsvil le of the Ozark region 
(Missouri and Arkansas) with the Renault and Bethel format ions of the type 
Chesterian . Swann (1963) stated (p.31) that the " ... boundary between the 
Valmeyeran and Chesterian passes through the Renau lt. " Wright (1952) 
suggested, prirnarily on the basis of brachiopods (p.45) " ... that the Hindsville 
formation should be correlated wi th the Ste. Genevieve fonnat ion at the type 
section ." Spreng (1961 ), d iscussing the Hindsville, stated (p .77) "The fauna 
shows some similari ties Lo the fauna of the Ste. Genevieve formation (Mera­
mec1an). but it is also very similar to the Chester fauna of overly ing formations. 
The formation has general ly been regarded as lower Chester ian in age." Croneis 
(1930) had correlated the lower part of the Batesville in A rkansas with the Ste. 
Genevieve and the remainder w ith the Aux Vases-Bethel. 

BATESVILLE FORMATION 

The name Batesville was proposed separaLely by Penrose (1891) and 
Si111onds (189 1) for ent irely different uni ts. The Batesvi lle formation proposed 
l)y Simonds was later (Adams and Ulrich, 1904) found to be a sandstone mem­
ber (Wedington) of the Fayettevil le Format ion . Wil liams (1900) designated the 
type locality of the Batesville Formation as 1 % miles southeast of Batesville, 
I ndepenclence County, Arkansas. The Batesvi I le appears to become progressively 

rnore calrnreous, containing more limestone beds and lenses, westward from 
the type area, the Hindsville Limestone (or Limestone Member) recognized 
as a facies of the lower part 1n the western part of its ex tent. Only the Hindsville 
is present in some areas ot western Arkansas and eastern Oklahoma (sections 
5 and 7, fig. 1 ). 

Girty (19 1 b), in his report on the fauna of the Batesvil le sandstone of 
no, thorn Arkansas, stated (p.17) that " ... in 1898 Professor Weller stated his 
!.J<:l ief that it was definitely established on paleon tological and stra t igraphic 
evidence Lhat the Batesvil le sanclswne was the equ ivalent of the 'Aux Vases' 
(Cypress) sandstone of southern Illinois and southeastern Missouri. E.O. Ulrich 
[ 190b] on the other hand has suggested that the Batesvil le sandstone is really 
LOntcrnporancous with the Cypress sandstone together with the tJnderlying Ste. 

10 
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Genevieve limestone." Girty (1915) stated (p.25) "On the whole, the evidence 

at hand seems to favor a correlation of the Batesvil le sandstone with the Cypress 
sandstone together with the upper part or possibly the whole of the Ste. 
Genevieve Limestone." The "Cypress" sandstone of Girty is today called Aux 
Vases. The present-day Cypress is not the Cypress of earlier classifications. 
Croneis (1930) considered the Batesvi lle to correlate w,th the Ste. Genevieve­
Paint Creek sequence. Weller, and others (1948) correlated the Batesvil le of 
southwestern Missouri with the Paint Creek of the type region. Wright ( 1952) 
stated (p.48) that the results of his study " . . . indicate that the Batesville 
format ion of southwestern Missouri is equivalent to the Aux Vases, Renault, 
Bethel, Paint Creek . and Cypress formations of the type section." 

FAYETTEVILLE FORMATION 

The Fayetteville Formation in Arkansas is predominantly black, f issile, 
calcareous shale, as much as 350 feet thick. The upper part is sublithographic 
black limestone in the eastern part of i ts outcrOf) around Mountain View 
(section 10, fig . 1 ), considered by Quinn (1966) to represent the central portion 
of a massive reef complex . A sandstone member (Wedington) is recognized in the 
middle of the formation around the type area of the Fayettevi lle in Washington 
County, Arkansas, separating two thick shale units. That part of the Fayetteville 

exposed in Missouri was considered by Spreng ( 1961) to represent only the 
lower part of the Arkansas section. 

In Missouri the Fayettevi lle consists of l imestone and shale thal conforrn­
ably overlie limestone and sandy limestone of the Batesville Formation, differ­
ing from the gray to brown older unit in being dark gray to black in color. It is 
disconformably overlain by the Cane Hill Sandstone Member of the Hale Forma­
tion, a massive, cross-stratified non-marine sandstone of early Pennsylvanian 
(Morrowan) age. This sandstone is consp icuous in Lhe area. as it forms the cap 
for the Boston Mountain outliers in Missouri. 

11 
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At section 2 in Barry County, Missouri (fig. 1 ), the Fayettevil le consists 
of fine- to medium-crystal l ine gray to black limestone overlain by sub-li tho­
graphic to f inely-crystal line b lack l imestone containing consp icuous large wh ite 
productid brachiopods identified by Wright (1952) as Linoproductus, Productus, 
Dictyoc!ostus, and Buxtonia. About 6 feet of black, fiss ile shale overlies the 

limestone sequence 

Snider (19 15) considered the Fayettevil le and Pitkin to be equivalent to 
the Okaw (Golconda-G len Dean) and Menard Limestones of the type region in 
southern Illinois. Croneis (1930) correlated the Fayetteville of Arkansas w ith 
the Paint Creek-Vienna sequence of the type section. Weller and ot hers ( 1948) 
correlated the Fayettevil le exposed in Missouri w ith the Cypress-Glen Dean of 
the type region, while the upper part of the Fayettevil le in Arkansas was con­
sidered as young as Menard. Wright (1952) thought that a Golconda-G len 
Dean age for the Missouri Fayetteville was li kely , and Spreng (1961) agreed. 

PITKIN FORMATION 

The Pitk in Formation has not been recogn ized in Missouri, but is exposed 
in northern Arkansas and northeastern Oklahoma. This unit is predominantly 
l imes tone. although in the region around Mountain View, where it reaches its 
max imum thickness of around 400 feet (Easton, 1942), the upper part consists 
of shale and limestone. 

The basic lithology of the Pitkin, as exposed at the type section in 
Washington County, Arkansas (sec. 6, f ig. 1 ), is dense limestone containing 
oolites, crinoid and bryozoan debris, and oncolites. The entire 50 feet is essen­
tially one lithologic unit. A lthough the formation thickens eastward from the 
type section, the lower part remains remarkably uniform in thickness and is 
generally very finely crystal I ine and ool itic, w ith a small amount of very f ine 
euhedral quartL comprising the residue. The l imestone of the upper shaly part is 
generally very coarsely crystalline and dark gray and differs from the single 
finely-crystal line massive unit of the lower part. Thick shales separate several 
5- to 10-foot coarsely crystal l ine l imestone beds. Barnes (1960) applied the 

12 



SPECIES 

CA VUSGNA THUS ALTUS (6) 

C. CONVEXUS (114) 

C. REGULARIS (752) 

C UNICORN/S (343) 

GENICULA TVS CLA VIGER (2) 

GNATHOOUS 8/LINEATUS {113) 

G. COMMUTA TUS (35) 

G. GIRTY/ 

G. MONONODOSUS (5) 

G. TEXANUS (90) 

HIBBARDELLA MILLER/ (45) 

H. ORTHA (8) 

HINOEODUS ALATOIDES {46) 

H. IMPERFECTUS (15) 

KLADOGNA THUS PRIMUS (2) 

LAMBDAGNA THUS FRAG/l/OENS (12) 

LIGONOOINA LEVIS (29) 

L. REXROAD/ (56) 

L. TENUIS (186) 

LONCHODINA FURNISH/ (14) 

MAGN/LATERELLA ROBUSTA (52) 

NEOPRIONIODUS CAMURUS (37) 

N. LOXUS (17) 

N. PERACUTUS (3) 

N. S/NGULARIS (10) 

N. TULENSIS (156) 

OZARKOD!NA COMPRESSA (48) 

0. CURVATA (20) 

SPA THOGNATHODUS CAMPBELL/ (14) 

S. CR!STULUS (/66) 

S. cf. S. MACER {1) 

S. MINUTUS {19) 

S. MURICA TVS (24) 

S. SPICULUS (121) 

SYNPRIONIODINA DENTICAMURA (8) 

TOTAL l1979) 

VERY > I I 
RARE 

S Lratigraµhy 

HINDSVILLE BATESVILLE FAYETTEVILLE LOWER PITKIN 
FORMATION FORMATION FORMATION FORMATION 

... .... . - -... .. t------+------1 

1-----4--------1--------

L.. 

L _____ ------ - ----

~-----
--- -- ------

------
1----.--- - ----- ---- -1-----1 

1-5 

PER SAMPLE 

Figure 2 
Range chart of conodon t species recovered from Chestenan s1ra ta in southwcslHrn 
M issouri . R;inges are locul, and do not necessari ly reflect total ranges. The number of 
spcc,rnens recovered is l isted after each specific name. 
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name Marcella to th is upper part; this same unit was named Imo by Gordon 
( 1965) . The upper part is not exposed at the type section where the basal 

Pennsylvanian Cane Hill Sandstone Member of the Hale Formation rests di rectly 
on the lower massive limestone. 

Snider (1915) considered the Fayetteville-Pitkin sequence to be equivalent 
to the Okaw and Menard Limestones of the Mississippi Valley. Croneis ( 1930) 
correlated the Pitkin with the Waltersburg-Kinkaid sequence, whereas Easton 
(1942) considered it to be a correlat ive with the Clore-post-Kinkaid Mississippian 
sequence. 

CARTERVILLE FORMATION 

The Carterville Formation is present only in Jasper, Newton , Greene, and 
Lawrence Counties, Missouri, where it is found associated with local sink-fill 

Table 1 
Conodont species recovered from section 1, Washburn Quarry (1294-52) 

HIN0$VILL£ LIMESTONE 

SPECIES. I SAMPLES ' 3 4A 48 •c 40 4E • • 7 8 9 10 " 12 13 

CAVUSGNATHUS ALTUS 3 

C. CONVEXUS 1 3 1 2 1 1 

C. REGULAR/$ 3 1 1 3 2 2 4 3 
C. UNICORN/$ 8 2 2 2 1 2 4 2 1 3 1 

(;NATH0DVS 8/LINEATUS 5 
G. COMMUTATUS 1 1 

G. GIRTY/ 2 1 

G. TEXANUS 28 2 3 3 14 

HIBBARDELLA MILLER/ 2 1 2 1 1 

HINDEODUS ALATOJOES 1 

H. tMPERFECTVS 1 

UGONOOINA LEVIS 1 1 1 

L. REXROAD/ 9 2 I 2 6 

L. TENUJS 7 1 4 6 1 2 5 1 5 4 

LONCHODINA sp. indet 1 4 1 2 I 1 1 1 1 1 1 1 1 1 2 2 

MAGNI LA TE RELLA ROBUST A 3 1 6 1 3 

NEOPRIONIODUS LOXUS 1 

N. TULENSJS 1 1 1 11 1 2 1 • 2 1 1 2 2 10 

OZ.ARKOOINA COMPRESSA 1 1 3 1 

SPATHOGNATHODUS CAMPBELL/ 3 1 1 2 I 2 

S. CRISTULUS 1 1 1 1 2 

S. MURICATU$ 1 10 3 3 I 5 

S. SPICULUS 2 1 1 2 

s. "'· 1 
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Table 2 
Conodont species recovered from section 2. Oak leigh Mountain south ( 1294-66). 

HINDSVILLE LIMESTONE BATESVILLE FORMATION FAYETTEVILLE FORMATION 

SPECIES jsAMPLES_ 2 3A 38 3C 3D 4A 48 4C 5 6 7 BA 88 9A 98 10 11A 118 12A 128 12C 13A 138 13C 14 

APA TOGNA THUS sp. , 
CA VUSGNATHUS CONVEXUS 1 1 , 1 3 

C. REGULARIS 2 1 3 3 2 2 1 1 , 1 1 

C. UNICORNIS 1 2 3 3 17 4 1 , 1 2 , 
GNATHODUS Bf LINEA TUS 1 19 8 5 9 2 

G. COMMUTATUS 3 5 

G. GIRTY/ 6 

G. MONONODOSUS 2 

G. TEXANUS 1 2 , 3 1 1 1 

HIBBARDELLA MILLER/ 2 1 1 1 1 1 1 

H.ORTHA 2 1 

HINDEODUS ALA TO/DES 3 , 
H. IMPERFECTUS 1 

LAM8DAGNATHUS FRAGILIDENS 1 , 
L/GONODINA LEVIS 2 1 1 2 

L. REXROAD/ , 2 3 1 , 2 1 

L. TENUIS 1 5 1 1 4 4 1 1 3 4 2 

LONCHODINA sp. ;ndei. 1 1 

MAGNILATERELLA ROBUSTA 2 1 

NEOPRIDNIDDUS CAMURUS 3 
N. LOXUS 1 1 

N. PERACUTUS 1 1 

N. SINGULARIS 1 1 

N. TULENSIS 4 2 2 3 5 3 5 1 2 , , 3 3 5 6 1 , 
OZARKODINA COMPRESSA 1 2 , 2 

SPATHOGNATHODUS CAMPBELL/ 1 , 2 

S. CRISTULUS 2 2 5 4 1 

S. cf. S. MACER 1 

S. MURICA TUS 1 

S.SPICULUS 2 1 2 1 5 5 , 1 1 
(.Jl 



RI 50 - CONOOONT BIOSTRA T IGRAPHY OF CHESTERI AN ST RATA 

Table 3 
Conodont species recovered from sect ion 3, Washburn west (1294-8 1 ). 

SPECIES I SAMPLES 2 3 

CA VUSGNA THUS CONVEX US 

C. REGULAR/S 3 

C. UNICORNIS 2 

GEN ICU LA TIS CLA VIGER 2 

GNA THOOUS 8/LINEA TUS 6 

G. COMMUTA TUS 1 1 

G. TEXANUS 11 

HIBBAROELLA MILLER/ 4 

HINOEOOUS ALA TOIOES 

H. IMPERFECTUS 

LAMBDAGNATHUS FRAGILIDENS 2 

LIGONODINA UVIS 4 

L. REXROAD/ 2 

L, TENU/S 8 

LONCHODINA FURN/SHI 12 

MAGN/LATEReLLA ROBUSTA 2 

M ETALONCHOOINA sp. 1 

NEOPRION/OOUS CAMURUS 

N. LOXUS 

N. SINGULAR IS 

N. TULeNS/S 12 

OZARKODJNA COMPRESSA 

SPA THOGNA THOOUS CRISTULUS 2 

S.MURICATUS 1 

S. SPICULUS 

HINDSVILLE LIMESTONE 

4 5 6 7 8 9 

1 2 4 3 

5 1 

1 

1 2 1 2 

1 

1 

1 

1 4 1 2 

1 1 

7 

3 

1 2 2 4 

2 1 

4 

6 2 

10 11 

1 

1 

2 1 

1 1 

2 

1 

2 

2 

2 

2 1 

1 1 

1 

1 3 

1 

3 5 

3 2 

FAYETTEVILLE 
FORMATION 

12A 128 12C 13 

1 

1 

1 

1 

1 

deposits in older Mississippian rocks. It consists o f oolitic limestone boulders 
within a clay or shale matrix, the whole being conglomerat ic in nat ure. Spreng 
( 1961 , jJ. 77) stated that the calcareous portion y ielded the brach iopod Spiri fer 

increbescens and the bryozoan Archimedes, and is Chest erian in age. The 
physical relationsh ip of the Cartervil le to the Hindsvil le-Fayettevi lle sequence to 

the south is not dearly understood. 
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Conodont Fauna 

CONODONT FAUNA 

The majority of conodont form-species recovered appear to be ubiquitous 
to the entire Hindsville-Pitk in sequence. Those that appear to be time-significant 
are discussed in the following section. Figu re 2 is a local range chart of Chesterian 

conodont species recovered . Tables 1 to 3 list those conodont species recovered 
from the Missouri sections 1 to 3 by hori,:on sampled. Tables 4 to 10 list cono­
dont species recovered from the seven Arkansas and Oklahoma sections sampled. 

Cavusgnathus has little or no stratigraphic significance in the sequence 
studied . Gnathodus bilineatus Roundy is more abundant in the Fayettevi lle and 
Pitkin, although it is present in the Hindsville at all three Missouri sections, albeit 
in one sample only at each section. G. commutatus (Branson and Mehl) is dis­
tributed like G. bilineatus, present but rare in the Hindsvi lle, more abundant in 
the Fayetteville and Pitkin (sections 2,4, and 10), although not abundant in 
any unit. The eight specimens o f G. mononodosus Rhodes, Austin, ancl Druce 
were recovered from the Hindsville (section 1 ), Batesville (section 9), and 
Fayettevi lle (section 2), but this species' range in North Amer ica is not well­
defined at this t ime. 

Species essentially restricted to Hindsvi lie strata include Gnathodus 
girtyi Hass, G. texanus Roundy, 5pathognathodus campbelli Rexroad, and 5. 
muricatus (Dunn). Of tho 90 specimens of G. texanus recovered, all but seven 
were from the Hindsville (sections 1 to 5), the remaining seven from the Bates­
ville (sections 2 and 9). G. girtyi is restr icted to only the basal few samples of the 
Hindsvi lle. 

Ligonodina rexroadi Thompson, n . sp. is present throughout the sequence, 
but is rnore common in the Hindsville and Batesville. The occurrences of 5. 
spiculus Youngquist and Miller apµear to be Hindsville through Fayetteville. 
Ozarkodina curvata Rexroad and 5. minutus (Ellison) are restricted to the P1tk1n 
(sections 4, 6, 8, and 10) and were not recovered from the Missouri sect ions. 
Neoprioniodus singularis (Hass) was not recovered below the 1-ayetteville. 

17 



co Table 4 
Conodont spec ies recovered from sP.c t ion 4, Braggs Mountain, lok lahomil (1294-511) . 

HIN0SVILLE 
LIMESTONE FAYETTEVILLE FORMATION PITKIN FORMATION 

SPEtres I SAMPLES SA 58 8 9A 98 1.0 11A 118 12A 128 13A 13B 13C 130 13E 13F 15A 158 17A 178 19A 198 20 

AOETOGNATHUS G/GANTUS 

A. LAUTUS 

CAVU$GNATHUSCONVEXUS 6 1 1 1 1 6 1 1 1 10 1 • 1 2 1 2 

C. REGULAR/$ 4 3 7 1 5 2 2 1 1 1 3 2 2 

C. UNICORNJS 4 14 14 5 6 3 1 27 3 2 4 5 3 4 1 2 

GNATHOOUS 8/LINEATUS 1 1 1 13 1 1 1 1 1 2 

G. COMMUTATUS 2 1 2 

G, TEXANUS 5 

HJ88ARDELLA MILLERI 3 

H. ORTHA 1 1 

HINDEODUS ALATO:OES 3 

H. IMPERFECTUS 1 1 

/0/0GNATHOJOES NOOUL/FERUS 

I.SINUATUS 

KLADOGNATHUS PRIMUS 1 1 

LAMBDAGNATHUS FRAGILIDENS 2 

LIGONOOINA LEVIS 2 

L.REXROADI 2 2 

L. TENUIS 10 4 2 2 

LONCHOOINA sp. indft, 1 1 

MAGNILATERELLA ROBUST A 8 4 1 2 

NEOPRIONIODUS CAMURUS 3 1 1 1 

N, LOXUS 1 1 1 1 

N, PERACUTUS 1 

N. TULENSJS 15 1 6 6 

OZARKODINA COMPRESSA 1 2 1 1 1 I 

O.CURVATA 2 

SPATHOGNATHOOUS CRISTULUS 1 2 1 8 1 2 1 1 1 

$.M/NUTUS 

$,SPICULUS 31 2 1 3 

$YNPRl0Nl0DINA DENTICAMURA 1 1 

21A 218 21C 

2 1 

1 

4 1 6 
1 1 1 

1 

2 

1 

2 

2 3 

1 

HALE 
FORMATION 
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Conodon t Fauna 

f!AYETTEVllU 
H INDSVILLE LIM.ESTONE t-O RMAT ION Table 5 

sPECIES I SAMPLES 2 3 

CAVVSGNA THU$ ALTUS 3 

C.CCNVE.XUS 2 

C. lr£GVLAR1S 3 

C. UNICORNIS 3 . 
GNATHOOUS 8/LINEA TUS 1 

G. COMMVTA Tl/S 

G. Tf )(,A,NIJ$ • 2 
HJSBARDELLA MILLER/ • 
HINDEODUSALATOIDES 

LJGONODINA LEVIS 

LREXROADI 3 • 
L TENUIS • 12 

U)NCHOOINA c,. kl(,liM. 2 

MAGNIU.TERE, LA ROICJ$TA 1 

NEOPRIONIO{)(JS TULENSJS • 11 

OZARKODINA COMPRESSA 

SPATNOGNATHOOUS $/>IC.Vt.US 1 1 

SYNPRIONIOOINA OENTICA.MURA 

• • ' 
1 

1 

2 2 

1 

1 

1 

1 

2 

1 1 2 

2 1 

2 3 

3 • 

• • 
1 

3 2 

1 

1 1 

1 

2 

3 

1 

3 3 
1 . ' 1 

Table 6 

Conodont species recovered from 
sect ion 5, Spade Moun tain out lier 
Ok lahoma (1294-59 ). ' 

Conodont species recovered from section 6, type sect ion Pitk in rormat ion (1 294-6 1 ). 

SPECIES 

CA VUSGNATHUS CONVEXUS 

C. REGULARIS 

C. UNICORN/$ 

GNATHOOUS COMMUTATUS 

HIBBARDELLA MILLER/ 

H.ORTHA 

HINDEODUS ALATOIOES 

H. IMPERFECTU$ 

LIGONODINA LEVIS 

L. REXROAD/ 

L. TENUIS 

L0NCH0DINA sp. ind8t. 

NEOPRIONIOOUSCAMURUS 

N. LOXUS 

N, TIJLENSIS 

OZARKOD/NA COMPRESSA 

O. CVRVATA 

SPA THOGNATHOOUS CRl$'TUL US 

S. MINUTUS 

SPECIES I SAMPLES 4A 

CA VUSGNA THUS CONVEXUS 1 

H/88ARDELLA MILLER/ 2 

MAGNILATERELLA RD8USTA 1 

NE0PRl0Nl0DUS TULENSIS 1 

SPATHOGNA THODUS SP/CUL US 4 

FAYETTEVILLE 
FORMATION 

I SAMPLES 2 3 

1 

1 

• 5A 

1 

3 

• 1 

1 

1 

1 

2 

1 1 

1 

1 

1 

1 • 

PITKIN FORMATION 

58 5C 6A 68 7A 78 7C 70 

2 1 1 

2 2 1 1 

3 2 3 2 

1 

1 

2 3 

1 

1 

1 2 1 

2 

1 1 1 

1 2 1 3 1 

1 1 I 

1 2 

8 3 2 2 • 1 5 

1 1 

48 

3 

Table 7 
Conodon t species recovered from the Hi ndsvi lle Lime­
stone at sect ion 7, Elk ins, A rkansas (1294-64). 
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N 
0 

Table 8 
Co nodont species recovered from the Pitkin Formation at section 8 . Red Rock Road , A rkansas ( 1294-69). 

PITKIN FORMATION 

SPECIES I SAMPLES 1A 18 1C 2 3 • 5A ~ 5C 50 BA •• 7A 7B 8 9 

CAVUSGNATHUS CONVEXUS '-- . 1 1 2 1 2 2 

C. REGULAR/$ 2 1 2 2 1 3 1 2 3 1 

C. UNICORN/$ 1 1 3 • 2 1 8 12 1 3 2 

GENICULATUS &p. 1 

GNATHOOUS 8/LINEA TVS 

G. COMMUTA TUS 1 1 

HINOEOOUS ALATOIDES 1 

H IMPERFECTUS 1 

LAMBDAGNATHUS FRAGILIDENS 1 

LIGONOOINA REXROAD/ 1 

L. TENUIS 3 1 1 1 

MAGNILATERELLA ROBUSTA 2 1 

NEOPRIONIOOUS CAMURUS 3 2 

N. LOXUS 

N, SINGULAR/$ 2 1 

N. TULENSJS 2 4 2 1 2 1 

OZARKODINA COMPRESSA 2 2 
0 . CURVATA 1 

SPATHOGNA THOOUS CRISTULUS 1 1 1 2 I 1 • 1 1 

$, MINUTUS 1 

SYNPRIONIOOINA OENTICAMURA 1 

Table 9 
Conodont species recovered from the Batesvil le Formation at sec t ion 9, 
Alco , A rkansas (1294-77). 

10 11 12 13 14 15 16 17 18 19 20 21 22 

1 1 1 1 3 2 2 2 2 2 

1 1 1 2 3 2 8 

5 3 • 3 6 2 7 3 12 3 

3 10 1 

1 1 

4 ' 2 6 1 

1 

2 2 2 2 I 

1 

1 2 

1 

2 1 s 
3 3 3 s 1 11 3 4 3 4 

2 s 6 

2 I 

SPECIES l SAMPLES 3 • SA 58 6 

CA VUSGNATHUS UNICORN/$ 2 
GNATH0DU$ 8/LINEA TUS 2 

G. COMMUTATUS 1 

G. MON0N0D0SIJ$ 2 
G. TEXANUS 4 1 

HIBBARDELLA MILLER/ 1 

LIGONODINA REXROAD/ 1 

L, TENUIS 4 

MAGNILA TERELLA ROBUSTA 3 1 

N t oPRIONIOOUS TULENSIS 2 
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Table 10 
Conodont species recovered from section 10, Mountain View south, Arkansas. 

FA'i'ETTEVILLE FORMAT10N PITKIN FORMATION 

SPECIES I _SAMPLES 4A 48 'C 40 .. .... 68 7 8A 88 8C 80 •• 98 9C 90 ., •• 9G ... •• $J 9K ,o, 108 IOC 100 11,tl 118 12A. 128 13 15 

CAVUS(JNATHUSCONVEXUS 2 2 I I I , I 2 I 

C. REGULAR/$ , , I 2 , I 2 , , 2 I I 

C.UNICORNIS I 1 I 2 2 2 3 2 4 2 I , 10 2 3 I I 3 

GNATHOOUS BILINEATUS 6 , 2 , I 

G, COMMUTATUS I I I 2 
HIBBARDELLA MILi.ERi I 1 

H.ORTHA I I 

HINDEODELLA si,. 2 2 3 3 4 2 I 

HJNOEOD.JJS_MA TO/DES I I I , 3 I I 2 

H. IMl'ERFECTllS I I I I I 

I.AM80AGNATHUS FRAGILIDENS I 

LIGONODINA LEVIS , 
L TENU/S I 

NEOPR/ONIOOUS CAMURUS I I I 2 I I 

N.LOXUS 1 I I I I I I I 2 

N. SINGULAR/$ I I 

N. TULENSIS I I I I 

OZAR~OO/NA COMPRESSA 2 I 4 3 1 I I 

0. COMl'RESSA RECTA I I 1 

0.CURVATA 1 

Sf>ATH0GNATH0DV$CRISTULUS 2 • 1 2 1 2 I 1 3 I 4 3 2 I I 

S.MINUTVS 1 I I 1 

$.$PICULUS 3 • 
SYNPRION/00/NA DENTICAMURA I 

(./) -~ 
~ 
Q; 
v 
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RI 50 - CONODONT BIOSTRATIGRAPHY OF CHESTERIAN STRATA 

Of special interest is the recovery of specimens of Spathognathodus 
muricatus. These specimens are separated from Adetognathus because the unit 
consists of a central carina-l ike b lade and parallel parapet, not two late'ral ly 
developed parapets. It is not here considered to be within Rachistognathus of 
Dunn (1966) because it has a well-developed median trough or separation 
between "carina" and parapet over most of the "p lat form", a character that 
Dunn (1966, p.1301), in the original definition of the genus, stated is " ... 
lacking as are the median trough and marginal r ims or parapets of Cavusgnathus." 
A lso, Rachistognathus possesses a discontinuous carina. whereas Spathognatho-
dus muricatus has a continuous carina to the posterior end. It appears that al l S. f 
muricatus are left-sided. All Cavusgnathus are right-sided, and species of Adetog-
nathus and ldiognathoides (or Rachistognathus) may be either, or both. Other \ 
double-row spathognathod ids, such as S. acu/eatus (Branson and Mehl) and S. 
costatus (Branson) are also left-sided (see Ziegler, 1962, pis. 13, 14). 

\ 
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Correlations 

CORRELATIONS 

Correlation of Chesterian strata is compl icated by the fact that two 
dissimilar conodont faunal sequences are known, that of the type Chesterian 
area of southern Il linois (f ig. 3), and that of the Barnett and Caney Shales of 

Chesterian Series 

Gnathodus bilineatus 

G. commutatus 

G. Girtyi 

G. texanus 

? 

Neoprioniodus singularis 

Figure 3 
Rela tive ranges of important species of conodonts in the type Chesterian strata of southern 
lllonois. Data from Coll inson, Rexroad , and Thompson (1971). 

Texas and Oklahoma (fig. 4), cal led the "southern province" by Rexroad and 
Jarrel l (1961 ). The same problem has ex isted in faunal comparisons of 
ammonoids between the type Chesterian and the southern Mid-continent 
(Furn ish and Saunders, 197 1 ) . The fauna reported in this report more c losely 

resembles that of the southern province, part icularly in the differing ranges of 
Gnathodus bilineatus, G. commutatus, G. girty,~ and G. texanus. 
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RI 50 - CONOOONT BIOSTRATIGRAPHY OF CHESTERIAN STRATA 

Gnathodus girtyi is very restricted in the southern province and has been 
recovered only from the basal part of the Barnett Shale ( Hass, 1953). G. bilin­
eatus ranges throughout the Barnett and Caney Shales (E lias, 1956). and into 
the lower part of the Goddard Shale of Oklahoma. G. commutatus and G. 
texanus also span the Barnett, have been found in the basal Stanley Shale of 
Arkansas (Hass, 1950). and range up to the middle of the Caney Shale in 
Oklahoma. 

<I) 
w 
a: 
w 
<I) 

z 
<( 

a: 
w 
t; 
w 
:c u 

Relative ranges of species 

., 
a 

I 
8 
0 

Arkansas 

Lower part of the 
Stanley 
Shale 

Figure 4 

.. 

Oklahoma 

Goddard Shale 

Sand Branch 
Member 

2 ---------< 
<I) 

~ a 
Ahlosa 

and 
Delaware Creek 

Members 

Texas 

Barnett 
Shale 

B1ostratigraphic correlation of the Stanley Shale of Arkansas (Hass. 1950). the Barnell 
Shale of. Texas (Hass, 1953), and the Caney Shale of Oklahomicl {Elias. 1956); including 
the mlat1ve ranges of important conodont species within the southern conodont province. 
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Correlations 

The comparison of ranges of the species of Gnathodus in southern 
Ill inois Chesterian strata with those of the southern province shows a reversal of 
G. texanus and G. girtyi, and restriction ot G. bilineatus to the lower half of the 
Chesterian Series in the former region. G. commutatus ranges higher than G. 
bilineatus. Therefore, the major differences arc the longer ranges of G. bilineatus 
and G. texanus in the southern province. 

The fo l lowing part of this report is an attempt to correlate southwestern 
Missouri Chesterian st ra ta with named units of the type Chesterian region on 
one hand, and the strata of the southern conodont provi nee on the o ther, 
realiz ing that the evidence rnay in some cases be inconclusive. The correlations 
presented below are ii lustrated in f igu re 5. 

HINDSVILLE AND BATESVILLE FORMATIONS 

Col linson, Rexroad, and Thompson (1971) indicated that Gnathodus 
bilineatus and G. girtyi range h igher in the Chesterian of Nevada than in the 
southern Il l inois region. It appears that G. bilineatus ranges h igher in the sou th­
western Missouri-northern Arkansas region, but that G. girtyi does not, wi th 
the latter being restr icted (along with Spathognathodus campbelli and S. muri­
catus) to the Hindsvi lle Limestone. Gnathodus girtyi ranges h igher than G. 
texanus in the type Chesterian area, bu t the latter is present throughout the 
Barnett Shale of Texas (Hass, 1953) wh il e the former is restricted to the lower 
part (see fig. 4) 

The Hindsvil le Limestone of southwestern Missouri appears to correlate 
wi th the lower part of the G. bilineatus - Cavusgnathus altus Zone of the 

southern Il linois type Chesterian. Since G. texanus ranges higher than G. girtyi 
in the southern province, the top of this zone is extended to include the young­

est occurrence of G. texanus. In the type area, G. texanus occurs with in this 
zone, but not above it (Collinson, Rexroad. and Thompson , 197 1 ). However, 
the Hindsvil le conodont fauna is more represen tative of the southern conodon t 
province. On th is basis, the Hindsvi lle Limestone correlates wi th the lower part 
of the Barnett Shale of Texas and probably w i th the Golconda Group of the 
type region in sou thern Illinois. 1-urnish and Saunders (197 1, p.5), on the basis 
of ammonoids, correlate the Hindsvi lle-Batesvil le with the Beech Creek Lime­
stone. 
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N. Arkansai 

Conodont Concurrent Ran Zone S. Illinois SWMi$$0Ufi Oklahoma & Texas 

Adetognathus unlcornis Grove Chvrch 

Zone 

Kinkaird 

Kladognathus · C. naviculus 
Degonia Pitkin Fm. 

Zone Clore 

Palestine lower 
Goddard 

Menard Sh. 

Waltersburg 

Kladognathus primus Zone Vienna Fayetteville Fm. 

"' Tar Springs w 
a: 
w 
"' G. bil/nfiJiltvs · K. mehli Zone Glen Dean Caney 
z Sh. 
<! Hardinsburg a: 
w 
t; Haney 
w 
:x: G. bitineaw• • c. alw• Zone 
(.) 

Fraileys 

Beech Creek 

Cypress 

Ridenhowet' "' 31 
u 

Bethel c 
~ 

Dowoeys Bluff 

Yankeetown 

Gnathodus bilineatus • 
c.awsgnathus charactus Renault 

Zone 
Aux Vases 

Ste. Genevieve 

Figure 5 

Correl<1t1on of Chestcrian strata of southwestern Missouri. southern Illinois. Oklahoma 
und TPxas lxised on conodonts. Lones are from Coll inson. Rexroad.and Thompson (1971) . 
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Correlations 

The Batesvil le Formation at sections 2 and 9 yielded G. texanus as the 
on ly significant form. According to the uppermost range of G. texanus from the 
southern Illinois region this would probably correlate with strata no younger 
than the Downeys Bluff Formation. However, an upper Golconda-Hardinsburg 
correlation, based on southern province characteristics, is more probable. The 
Hindsvi lle-Batesvil le sequence appears to correlate (fig. 4) with the Barnett 
Shale of Texas, the basal Stanley Shale of Arkansas (Hass, 1950) , and the Ahlosa 
and Delaware Creek Members of the Caney Shale of Oklahoma (Elias, 1956). 

The presence of 5. muricatus and G. girtyi ind icates a correlation of the 
Hindsvil le with the upper part of the limestone from Core A of Thompson and 
Goebel (1961, p.46) . Although correlated by them with the Apatognathus 
scalenus - Cavusgnathus Zone, character istic of the St. Louis Limestone of late 
Meramecian age, this fauna now appears to be more simi lar to the lower part of 
the G. bilineatus - C. altus Zone. Therefore, the upper part of Core A of Thomp­
son and Goebei ( 1961 ) , the Mobi I Oi I Company No.1 Cunningham Estate core in 
Stevens County, Kansas (above 6790 feet) is most likely early Chesterian in age. 

Branson and Mehl (1941) described and named Spathognathodus commu­
tatus (now Gnathodus commutatus) from a limestone in Craig County, Ok la­
homa, reported by them (p.98) to be the "Pitkin l imestone." The fauna from 
th is locality (Branson and Mehl col lection 1299, University of Missouri 
repository, Columbia) is iden tified by the author to contain. 

Cavusgnathus a/tus (704) 
C. charactus (7 7) 
C. convexus (44} 
C. regu!aris (24} 
C. unicornis (28} 
C. fragments (7 7 8) 
Gnathodus bilineatus (704} 
G. commutatus (87} 
G. girtyi (l) 
G. mononodosus (5) 
G. texanus {276} 

G. cf. G. texanus (70) 
Hibbardella sp. (4) 
Ligonodina rexroadi (27) 
L. tenuis (9) 
Lonchodina sp. (4) 
Magnilatere//a sp. (27) 
Meta/onchodina sp. (2) 
Neoprioniodus /igo (2) 
N. loxus (5) 
N. tulensis (25) 
Ozarkodina compressa (6) 

R.L. Ethington (University of Missouri-Columbia, pers. comm., 1970) 
stated that a card p laced by M.G. Mehl with collection 1299 states "About 8.2 
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miles SW of Afton, Oklahoma, along Highway 69. There is exposed in d itch 
along roadside a w ide long area of highly crinoidal, irregular, thin-bedded lime­
stone with small th icknesses of greenish shale (unctuous clay) between." A 
check of th is location on county road maps of northeastern Oklahoma shows 
this section to be about at t he center, south I ine SE sec. 2 1 (or center, north 

line NE sec. 28), T. 25 N., R. 21 E., Craig County, Oklahoma. This is now along 
U.S. Highways 60 and 66 (Highway 69 has apparently been relocated). The 
geologic map prepared by Huffman (1958, Plate 1) for this region ind icates t hat 
the rock at this local ity is ident ified as Hindsvil le L imestone. No Pi tkin is 
reported anywhere in the vicinity of this location. 

Elias (1956, p.116) also noted this erroneous "Pitkin " identif ication, but 

concluded that the collection must have been made from the Fayetteville Shale, 
which is also exposed in Craig County, Oklahoma. However, the crinoidal nature 
of the l imestone collected would rule this out. H.L. Strimple (University of Iowa, 
Iowa City, pers. comm., 1970) supported the idea that there is no Pi t kin in the 
vicinity of this local ity and substantiates the probable Hindsvil le identification 
for this 1o·cality . 

The fauna recovered from location 1299 by Branson and Mehl correlates 
closely w ith that recovered from the Hindsville L imestone elsewhere (see tbls. 4 
and 5) in Oklahoma. Apparently the type locality of Gnathodus commutatus, 
located above, lies within the outcrop belt of the Hindsville L imestone (early 
Chesterian), not the Pitkin L imestone (late Chesterian) as original ly stated by 
l:3ranson and Mehl ( 1941). 

FAYETTEVILLE FORMATION 

The conodont fauna of the Fayettevil le Formation indicates sign ificant 
change from the underlying Batesvi lle fauna, G. bilineatus and G. commutatus 
becoming prominent within the fauna (secs. 2 and 4). Th is fauna also contains 
the oldest Neoprioniodus singularis and the youngest Spathognathodus spiculus 
for the southwestern Missouri Chesterian sequence. 

The Fayettevi lle appears to correlate with the Sand Branch Member of 
the Caney Shale (E l ias, 1956) based on the presence of N. singu!aris and the 
absence of G. girtyi and G. texanus. ·,he youngest Barnett Shale contains G. 
texanus (Hass, 1953) and, therefore, is sl ightly o lder than the oldest Fayetteville. 
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Correlations 

The Fayettevil le appears to span the G. bilineatus - Kladognathus mehli 
and K. primus Zones (Coll inson , Rexroad , and Thompson, 1971 ) . Therefore, 
the Fayettevil le Formation is correlated by conodonts with the southern 
Illinois Glen Dean through Waltersburg sequence (see fig. 5). Furnish and Saun­
ders (1971, p.5) indicate the Fayettevi lle may be as old as middle Golconda. 

However, only the lower part, probably Glen Dean, is represented in Missouri. 
Upper Fayetteville strata in Arkansas show a decrease in G. bi/ineatus upward, 
and the complete d isappearance of 5. spiculus prior to Pi tkin deposition. 

PITKI N FORMATION 

The on ly differences between Fayetteville and Pitkin conodonts (fig. 2) 

are the disappearance of 5. spiculus at the top of the Fayetteville, the rare occur­
rence of Ozarkodina curvata throughout the Pitkin, and the only specimens of 
5. minutus from the upper part of the Pitkin. 

The conodont fauna of the lower limestone of the Pitkin, as represented 
at sections 4, 8 and 10, does not correlate directly w ith any of the conodont 
zones established for the southern Il l inois region. Lane (1967) correlated Pitkin 
conodon ts exclusive of the Adetognathus unicornis Zone (Streptognathodus 
unicornis Zone of Col l inson , Rexroad, and Thompson, 1971) w ith the Menard­
Kinkaid formations. Uppermost Pitkin and younger Mississippian strata (Marcella, 
Imo) are, at least in part, equ ivalent to, and possibly younger than, the Grove 
Church Format ion in Illinois (Lane 1967). 

The presence of G. commutatus in the Pitkin above the h ighest G. texanus, 
extends the range of this species in the southern province to compare with that 
in the Mississippi Val ley. 

CA RTERV ILLE FORMATION 

The Carterville Formation at section 11 y ielded the following conodont 
species: 

Cavusgnathus convexus (4) 
C. unicornis (8) 
Gnathodus bilineatus (7) 
Hibbardella mi/Jeri (2) 
Ligonodina levis (l) 

L. rexroadi (5) 
Magnilaterella robusts (2) 
Neoprioniodus tulensis (5) 
Ozar/wdina compressa (1) 
Spathognathodus spiculus (3) 
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The presence of L. rexroadi and S. spiculus suggests, from f igure 2, a correlation 
of the Cartervil le with the midd le portion of the Hindsvi lle-Batesville sequence. 
It is possib le, considering the lithologic similarities, that the Cartervil le is a 
Hindsville remnant. 
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CONCLUSIONS 

Conodont fau nas of the upper part of the Mississippian do not ill ustra te 
the rapid evolution shown by those in Kinderhook ian and Osagean stra ta 
(Thompson and Fel lows, 1970). Perhaps late Meramecian and Chesterian sed i­
ments were deposited more rapidly than those deposited earlier wi thin the 
Mississippian System. The elastics introduced into late Meramecian (Ste 
Genevieve) and younger rocks would suggest this. 

Evidence indicates that the faunas of Chesterian strata o f southwestern 
Missour i were more closely related to the southern conodont province than 
the I ll inois basin. The fauna of the Hindsvi lle Limestone, contain ing 5. muri­
catus, is un Ii ke any from the 111 inois basin, but is si milar to one recovered from 
western Kansas. The Beech Creek fauna of southern 111 inois was regarded to 
represent the southern province (Rexroad and Jarrel l , 1961 ). It appears that 
although relatively close to the southeastern Missouri - southern Ill inois type 
region, the strata of the southwestern M issouri Chesterian sequence are difficult 
to correlate w ith the type region . 

Based on the presence of G. girtyi, the Hindsvi lle Limestone of south­
western Missouri correlates wi th the lower part of the Barnett Shale of Texas 
and probably the lower Golconda Group of southern Il l inois. The Hindsvi lle­

Batesvi lle sequence in southwestern Missouri appears to represent the Gnathodus 
bilineatus - Cavusgnathus altus Zone. As reported by Spreng ( 1961), the 
Fayettevil le of Missouri represents only the lower part of the Ar kansas Fayette­
vil le, and l ies wi thin the G. bilineatus - K!adognathus mehli Lone, correlating 
apparently w ith the Glen Dean in southern Il li nois and the upper part o f the 
Caney Shale (Sand Branch Member) and possibly the lower Goddard Shale of 
Oklahoma. 
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The upper Fayettevil le and Pitk in formations of Arkansas and Oklahoma 
represent the K. primus, Kladognathus - C. naviculus, and Adetognathus uni­
cornis (or Streptognathodus unicornis) Zones, spanning the Tar Springs-Walters­
burg (Fayettevil le) and Menard-Grove Church (Pitkin) units of southern Il linois. 

The Carterville Formation appears to consist of outliers of Hindsville 
li thology preserved in topograph ic lows, erosional depressions, and/or sink 
structures within underly ing strata. Possibly this is due to faulting. 
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SYSTEMATIC PALEONTOLOGY 

On ly those conodont species are included that are new or require detailed 
discussion concerning nomenclature and/or identification. A ll figured specimens 
are reposi ted at t he University of Missouri-Columbia (UMC). 

Genus APATOGNATHUS Branson and Mehl, 1934 

APATOGNATHUS sp. 
Pl. 1, f ig. 20 

Description.- Unit highly arched, slightly bowed, w ith numerous closely 
spaced denticles of near equal length along both limbs. 

Remarks. - Although fragmentary, this single specimen of Apatognathus 
is illustrated for possible future comparison. 

Material studied.- One specimen from the Hindsvi lle Limestone in 
Missouri (section 2). 

Repository.- UMC 1023-10. 

Genus GNATHODUS Pander, 1856 

GNATHODUS COMMUTATUS (Branson and Mehl) 
Pl. 1, figs. 6. 7. 

Spathognathodus commutatus BRANSON and Meh l. 1941, p.98, pl. 19, figs.1-4. 

Gnathodus commutatus commutatus (Branson and Meh l), REYNOLDS, 1970, 
p. 7, p l. 1, figs. 7,9. 

For complete synonomy and description see Webster (1969, p.31 ). 
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Remarks.- Specimens of Gnathodus commutatus (Branson and Mehl) 
recovered in this report have relatively elongate, narrow platforms. Those of 
Thompson and Goebel (1969, pl. 4, figs. 4, 6, 7) and many other workers are 
broader and more circu lar. The type locality for th is species, located in Craig 
County, Oklahoma, was reported to be Pitkin limestone by Branson and Mehl 
(1941c). Th is exposure is now identified as Hindsvi lle Limestone. 

Occurrence.- Gnathodus commutatus has previously been recovered 
from rocks of late Merarnecian through midd le Chesterian age. 

Material studied.- 35 specimens from the Hindsvi lle (sections 1, 3, 5). 
Batesvil le (section 9). Fayettevil le (sections 2,4) and Pitk in (sections 6, 8, 10) 
formations. 

Repository.- UMC 1023-11 . 

GNATHODUS MONONODOSUS Rhodes, Austin, and Druce 
Pl. 1 , f igs. 3-5. 

Gnathodus commutatus var. nodosus HIGGINS (part), 1961, pl. 10, fig. 7 
on ly, text-fig. 1b. 

Gnathodus mononodosus RHODES, AUSTIN, and ORUCE, 1969, p. 103, pl. 19, 
figs. 13a-15d. 

Diagnosis.- Straight to slightly curved blade with small sub-circu lar pos­
terior platform bear ing single node on inner side as on ly ornamentation. 

Remarks.- The platform of Gnathodus mononodosus Rhodes, Austin, and 
Druce is subcircular and symmetrical, whereas that of G. texanus Roundy is 
distinctly asymmetrical. Both possess a single node or parapet as the only orna­
mentation, but the node of the former is smal I and circu lar, the node or parapet 
of the latter elongate parallel to the carina. G. nodosus Bischoff has a large, 
roughly elongate node on both sides of the carina, and the platform is generally 
wider than that of G. mononodosus. Th is species appears to be derived from G. 
commutatus Branson and Mehl by the add ition of a single node on the plat­
form. Whether this difference rates specific instead of subspecif ic rank is open 
to question. 

Occurrence.- Gnathodus mononodosus has previously been recovered 
only from Great Britain, and the range chart of Rhodes, Aust in, and Druce 
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(1969, fig. 52) indicates that it ranges from late Meramecian Ste. Genevieve 
(CYD7) to near the top of the lower Chesterian Bethel (3019). This corresponds 
to the upper two-thirds of the G. bilineatus · Cavusgnathus altus Zone of the 
Mississippi Valley. 

Material studied.- Eight specimens recovered from the Hindsvi lle (section 
1). Batesville (section 9) and Fayetteville (section 2) formations. 

Repository.- UMC 1023-12; UMC 1023-13. 

GNATHODUS TEXANUS Roundy 
Pl. 1, figs. 1, 2. 

Gnathodus texanus ROUNDY, 1926, p. 12, pl. 2, f igs. 7a, b, 8a, b. 

(?) Gnathodus texanus Roundy, DRUCE, 1969, p. 63, pl. 7, f igs. 1-3; DUNN, 
1970, p. 32, pl . 32, f ig. 21. 

Gnathodus texanus texanus Roundy, THOMPSON and FELLOWS, 1970, p. 89, 
pl. 2, f igs. 15, 16. 

For complete synonomy and diagnosis see Thompson and Fellows 
(1970, p. 87-89). 

Remarks.- Gnathodus texanus Roundy was originally described from 
strata of Chesterian age (Roundy, 1926). The Meramecian (Valmeyeran) reports 
of Rexroad and Coll in son ( 1963, 1965) and others on Chesterian strata of the 
Mississippian type region described this species as abundant in upper Osagean 
and Meramecian rocks. It appears to be absent in the upper Meramecian strata, 
but is known from the lower Chesterian Downeys Bluff (Rexroad and Liebe, 
1962) in the type area. It may possibly occur much higher in the Series in the 
southern province. 

Occurrence.- Gnathodus texanus has a known range from upper Osagean 
into lower Chesterian . 

Material studied.- 90 specimens recovered from the Hindsvi lle L imestone 
(sections 1-5) and Batesville Formation (sections 2, 9) . 
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Repository.- UMC 1023-14; UMC 1023-15. 

Genus LIGONODINA Ulrich and Bassler, 1926 

LIGONODINA REXROAD! Thompson, n. sp. 
Pl . 1 , f igs. 23-25. 

Ligonodina sp. YOUNGQUIST and MILLER (part), 1949. pl . 101, fig. 11 only. 

Ligonodina hamata REXROAD, 1957, p. 32, pl. 1, figs. 24, 25; __ , 1958, 
p.2 1, pl. 3, f igs. 9-14; REXROAD and BUR TON, 1961, p.1 154, pl. 141, 
figs. 5, 6. 

Ligonodina sp. REXROAD, 1957, p.33, pl. 1, f igs. 20, 21. 

Ligonodina n. sp.? REXROAD and BURTON, 1961, p.1154. pl. 141, f igs.2-4. 

Ligonodina n. sp. THOMPSON and GOEBEL, 1969. p.34, pl . 2, figs. 7, 8, 18. 

Description. - Un it with straight narrow posterior bar possessing several 
minute discrete denticles. Terminal denticle long and slender, bowed slightly 
toward posterior. First denticle of lateral process directly anterior of terminal 
denticle; lateral process bends 90 degrees inward beneath this fi rst denticle. 
Lateral process possesses several more slightly curved discrete denticles, and 
projects aboral ly and inward from first anterior denticle. Smal l basal cavity 
located beneath term inal denticle at juncture of this denticle wi th posterior bar. 

Remarks.- The anterior position of the first denticle of the lateral process 
is the diagnostic character of Ligonodina rexroadi n. sp. It has been identified in 
three separate studies by this author. The presence or absence of aboral f lexure 
of the lateral process is not considered significant at this t ime. L. hamata Rex­
road is superseded by L. hamata Bryant (1921 ), a form now considered to 
represent the genus Prioniodus (C.B. Rexroad. pers. comm. 1970). 
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Occurrence.- Ligonodina rexroadi has been recovered from t he St. Louis 
Limestone in its type area in east-cent ral Missouri (Thompson, 1966) and in 
Kansas (Thompson and Goebel, 1969). Rexroad (1957) reported this form to 
range through the entire Chesterian Series in southern Il l inois. 

Material studied. - 56 specimens recovered from the Hindsvi lle (sections 
1-5), Batesvi lle (sections 2,9), Fayetteville (sections 2,4), Pitkin (sections 6, 8), 
and Cartervil le (section 11) format ions. 

Repository.- UMC 1023-16; UMC 1023-17. Holotype of L. rexroadi n. 
sp. reposited at Il linois Geological Survey, 2P35 (holotype of L. hamata 
Rexroad). 

Genus NEOPRIONIODUS Rhodes and Muller, 1956 

NEOPR ION IODUS SINGULARIS (Hass) 
Pl. 1, figs. 21, 22. 

Prioniodus barbatus Branson and Meh l, ELLI SON and GRAVES (part), 1941 , 
p. 3, pl. 1, fig. 25 only. 

Lochreia montanaensis SCOTT (part), 1942, p.289, pl. 29, fig. 9 only; p l. 40, 
fig. 12. 

Prioniodus singularis HASS, 1953, p. 88, pl. 16, f ig. 4. 

Prioniodus cf . singularis Hass, ELIAS, 1956, p. 11 2, pl. 2, fig. 45. 

Prioniodus roundyi var. dividen ELI AS, 1956, p.110, pl. 2, figs. 39-41. 

Prioniodus roundyi var. parviden ELIAS, 1956, p.112, pl. 2, figs. 42, 43. 

Prioniodina a/atoidea (Cooper ), BISCHOFF, 1957, p. 45, pl. 5, f igs. 33, 34, 36. 

Prioniodus sp. A. Z IEGLER, 1957, p.50, pl . 4, fig . 3. 
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Neoprioniodus singularis (Hass), STANLEY, 1958, p.471, pl. 61, figs. 2,3; 
HIGG INS, 1961 , pl. 11, fig. 5; --, 1962, pl. 1, fig 8; BOUCKAERTand 
HIGG INS, 1963, p.17, fig. 3; REXROAD and FURNISH, 1964 , p.674, pl. 
111, fig. 33; GLOBENSKY, 1966, p.444, pl . 55, figs. 23, 24; KOIKE, 1967, 
p.307, pl . 4, fig. 30; HIGG INS and BOUCKAERT, 1968, p.45, pl. 1, fig. 8; 
WEBSTER, 1969, p.40, pl . 7, fig. 14; REYNOLDS, 1970, p.15, pl. 3, fig. 12. 

Neoprioniodus montanaensis (Scott), RHODES, AUSTIN, and DRUCE, 1969, p. 
160, pl. 22, figs. 5a-8b. 

Diagnosis.- Neoprioniodid characterized by gradual lengthening of pos­
terior bar denticles toward anterior cusp; last one or two approach ing cusp in 
length. 

Remarks.- Scott (1942) illustrated a specimen recovered w ith in the 
conodont assemblage Lochreia montanaensis Scott that has subsequently been 
recognized as representing the discrete species Neoprioniodus singularis (Hass). 
Rhodes, Austin, and Druce (1969) considered N. singularis, therefore, to be a 
jun ior synonym of L. montanaensis, in spite of the fact that L. montanaensis 
was intended for the entire assemblage, not a single element. In view of the 
increasing number of multi-element names appearing in conodont literature 
based on the oldest name of one of the included form-species, it is not felt to 
be necessary to confuse matters by reversing this procedure in this case; naming 
a form-species from one of the multi -element (assemblage) names. Therefore, 
N. singularis is re tained as the name for this d iscrete element. 

Occurrence.- Neoprioniodus singularis is known from rocks of upper 
Mississippian age (Meramecian and Chesterian) . 

Material studied.- 10 specimens recovered from the Fayettevi lle (sections 
2, 3) and Pitkin (sections 8, 10) formations. 

Repository.- UMC 1023-18; UMC 1923-1 9. 
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Genus SPATHOGNATHODUS Branson and Mehl, 1941 

SPATHOGNATHODUS MURICATUS (Dunn) 
Pl. 1, figs. 8-19. 

Cavusgnathus muricata DUNN, 1965, p. 1147, pl. 140, figs. 1-4. 

ldiognathoides minuta HIGGINS and BOUCKAERT, 1968, p.40, pl. 6, figs. 7-12. 

Spathognathodus n. sp. THOMPSON and GOEBEL, 1969, p.43, pl. 1, f igs. 9, 
15-17. 

Gnathodus muricatus (Dunn), WEBSTER, 1969, p.32, pl. 5, figs. 1-7. 

Rhachistognathus muricatus (Dunn). DUNN, 1970a, p.338, pl. 61, f igs. 5-7, 
Text-fig. 11c; , 1970b, p.2971, fig. 4. 

Diagnosis.- Left-sided double-rowed spathognathodid with long, narrow 
posterior parapet paral lel ing curved carina, joining it at or near posterior end 
of specimen. 

Remarks. - Spathognathodus muricatus (Dunn) possesses a shallow median 
trough between the main blade or "carina" and the para I lei ing parapet over most 
of the posterior half of the specimen, t hus differing from Rhachistognathus 
which possesses no such trough (Dunn, 1966, p.301 ). The ornamentation on the 
long "platform" consists of discrete nodes. Webster (1969, p.33) believed this 
form to be a gnathod id, at least in part because he considered G. girtyi simplex 
Dunn as the possible ancestor for it. However, the specimens of t his study are 
much older than previously described specimens, except for those of Thompson 
and Goebel (1969), and occur w ith G. girtyi girtyi, which is an older form than 
Webster's supposed ancestor. 

Occurrence.- Spathognathodus muricatus has previously been reported 
from rocks of latest Chesterian or early Morrowan (Pennsylvanian) age. An 
exception is the late Meramecian recovery by Thompson and Goebel ( 1969). 

Material studied.- 24 specimens recovered from the Hindsville Limestone 
in Missouri (sections 1-3) . 

Repository. - UMC 1023-20; UMC 1024-1; UMC 1024-2; UMC 1024-3; 
UMC 1024-4; UMC 1024-5. 
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Plate l 

PLATE I 

Al I figures are unretouched photographs ( X40l. F igurcd spcci mens are 
reposited at the University of Missouri , Colu1nbia ( UMC) Sections from vvh1ch 
specimens were recovered are catalogued by Missouri Geological Survey ancl 
Water Resources fie ld notebook nu mbcr 1 294 . 
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PLATE I 

ncs. 1, 2. Gnothodus texanus Roundy. 7, oral view; UMC 1023-14. 
2, oral view; UMC 1023-15. Hindsvil le Limestone (MGS 
1294-81-2). 
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3-5. Cnathodus mononodosus Rhodes, Austi n, and Druce. 3, 
orai view; 5, 3boral view; UMC 1023-12; Hi ndsvi I le Lime­
stone (MGS 1794-52-4A). 4, oral v iew; UMC 1023-13; 
FayetLevillo Formation (MGS 1294-66-12C) . 

6, 7. Cnathodus commutatus (Branson and Mehl) . 6, oral view; 
7, aboral view; UMC 1023-11; Fayetteville Format ion (MGS 
1294-66-13A). 

8-79. Spathognathodus muricatus (Dunn) . 8, outer-lateral view; 

20. 

27 -22. 

23-25. 

9, oral view; UMC 1023-20 (MGS 1294-52-3). 70, oral view; 
UMC 1024-1 (MGS 1294-52-48) 71, oral view; UMC 1924-2 
(MGS 1294·81-2) 7 2, aboral view; 7 3, oral view; UMC 1024-3 
(MGS 1294-52-13). 14, outer-lateral v iew; 75, aboral view; 76, 
oral view; UMC 1024-4 (MGS 1294-52-13). 7 7, oral view; 7 8, 
aboral view; 79, outer-lateral view; UMC 1024-5 (MGS 1294-52-
13}. A l l from Hindsvi lle Limestone. 

Apatognathus sp. Inner-lateral view; UMC 1023·10; Hindsville 
Limestone (MGS 1294-66-4C). 

Neoprioniodus singularis (Hass). 27, lateral view; UMC 1023-19; 
Pitkin Formation (MGS 1294-69-2) . 22, lateral view; UMC 
1023-19. rayettevi lle Formation (MGS 1294-8 1-178). 

Ligonodina rexroadi I hornpson, n. sp. 23, inner-lateral view; 
25, outer-lateral view; UMC 1023-16 (MGS 1294-77-3) . 24, 
inner-lateral view; UMC 1023-17; (MGS 1294-66-9A). Both 
Batesvi lle Formation . Holotypc rcposited in Illinois Geological 
Survey, 2P35. 
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