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IN¥TRCDUC TION

Conodonts were discovered in the limegtones of the
Marathon region in the Pig Bend country, Rrewster County,
Texas, as a resgult of field work during the summer of
1939. This was not the first known occurrence of these
fosgile from this rewion, however, as Kingl earlier
mentioned the occurrence of conodonts in siliceous shales
of Devonian (?7) age.

The dligcovery of concdontg in the Ordeviclian and
Pennsylvanian limestones of the area had its inception
in the attempt to determine whether the Dimple limesgtone
(lower Pennsylvanian) or Maravillas limestone (upver
Ordovician) was invclved in a fault that was teing mapped.
Thege limestones are sglimilar 1litholozxically and the nature
of the outcrop along the fault trace was such that the
are relations of the limestone involved could not be
determined,

Samples were taken from localitieg of undoubted Diwmple
and Maravillas sections and these samples were digested
in hydrochloric acid. The insoluble residues were so
nearly alike tbhat it was impossible to make a distinoction

on this bagis. Acetic scid wae then used and it wes found

1. Xing, P. B., Ceology of the Marathon Reglomn, Texas:
U. 8. Geol. Survey Prof. Paper 187, p. 53, 1937.



2
that the two limestoneg could be distinruished on the
basgls of the conodents which remained in the residues.

Consequently, during the summer of 1940, collections
were made from several limestcne and shale formations in
the Marathon region. In many instances the collections
were made at the localitieszof measured stratigraphic
gsections published by King. These and the sections
measured by the writer in 1940 are shown zraphically on
the accoupanying charts.

A total of 33 shale and A5 limestone samples &gfé
tollected. The shales were *treated by the boiling and
flushing method a3 outlined bv Branson and Mehl3 but only
four of them ylelded conodonts. Sixty-three of the lime-~
gstone samnles contained conodonts. The limestones were
broken into vieces one-eighth to one-fourth inch in
diameter and digested in 2.0 Wormal acid for about 4R
to 72 hours. The 2.0 Normal acetic acid was found to be
most efficient from the point of view of time consumed
for oomplzte digestion. This subygtantiates the work of

St. Clair who advocated a ratio of seven parts of water

to one part of glaclal acetic acid.

2. F¥ing, P. B., op. cit., pp. 28-59,

3. DBranscn, E. B. and Mehl, ¥. G., Conodont S3tudies:
University of Missourl Studies, vol. B,
pp. 1-19, 1934,

4. 8t. Clair, D. W., The use of acetic acid to obtaln
insoluble residues: Jour. Sed. Petr., vol. 5,
pp. 146-149, 1935.
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The acetic aclid insoluble residues and the concent-
rated shale samples were further concentrated by means of
acetylene tetrabromide (sp. gr. 3.7) and the heavv residues
inspected for concdonts. 1Individusl specimens were picked
out of these residues and mounted on paper micropaleonto-
logical slides, whitened with a sublimate of ammonium
chloride, and photcsraphed. The photoeoraphs were taken
with a Lelca 35 mm. camera on Tacstman Panatomic-X fine
grained film through a microtessar lens (averture f. 4.5)
in a metallosraphic microscope at a magnification of 20
diameters with an exposure time of 10 seconds. Enlarged
prints with a magnification of BO diameters were made from
the film and the prints arranged on black cardboard plates
10 x 14 inches. The plates were vhotocraphed on 35 mm,
film and printed to a size of 5 x 7 inches, giving a
specimen magnification of 40 diameters on the final plates.

The stratigraphic distribution, systematic descrip-
tiong, and illustrations of conodonts of Ordoviclan and
Pennaylvanien age from the Marathon region form the basis
of this thegls. In some instances, such as the occurrence
in the Dimple formation, conocdonts are the only positively
identifiable fossila found in the rccks and, for thls
reason, have gpeclal significance in determining the ape
of these beds. The Ordovician conodont faunag are of
importance hecause the occurrence in this rerion extends

their known geogrephic and ceologic range.
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GENERAL CGEOLOGY

The Marathon region 1s structurally a broad dome,
in the central part of which are exposed Palsozoic
rocks flanked by gently dipping Cretaceocus strata.
Topographicelly the arez is a besin which has been
foruwed by the removael of the Cretaceocus cover from the
anderlying highly folded and faulted Paleozolc
sediments.s

The total thickness of the Paleozoie Tocks exposed
in the basin and including those in the Clags Mountains
to the north is approximately 31,000 feet. These sedl.
ments are thouzht to have been deposited in a subsiding
trough, the Llanoria geosyncline. The oldest rocks
exposed are sandstones and shales of upper Cambrian
age. Overlying them are 3000 feet of limestones, shales,
and cherts of Ordovician age. The Ordovician strata are
overlain by approximaitely 500 feet of novaculite and
chert of probable Devonian sge.

The novaculite and chert beda are suoceeded by
lower Pemnsylvanian clastics, which attain thicknesses
up to 13,000 feet in the southeastern part of the baain
but become thinner to the northwest. The lower part of

5- nng’ P- B-’ op‘ Cit., ppo ?"141.
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these beds oconsists of two series of sandstoneg and
shales separated by a limestone facies. The upper part
is mainly conglomerates, sandstones, z=nd limestones.
All beds Pennsylvanlan or older in age are deformed into
a series of northeast-sounthwest trending cloee folds whioch
have been broken by numerous high and low angle thrusat
fanlts.

The Permien rocks, congslsting of some 5000 feet of
complexly interfingering limestones and shales, in the
¢lass ¥ountains rest with engular unconformitv on the
older beda. The strata are tilted away from the
Marathon basin toward the northwest and are not 8o
strongly folded as are the Pennsylvanlan beds. Marine
fossils aimllar to the Gusdalupiasn fauna of northern
trang-Pecog Texas are developed in great abundance.

About 1300 feet of Cretaceocus limestones surround
the Marathon basin and dip gently away to the north,
east and south. Om the wegt slde they are sharply folded,
faulted and out by igneous intrusions. West of the
Harathon basin Tertiary lavas snd tuffs overlie the
Oretaceous limestones and within the region iteeslf small
intrusions of alkslic igneous rocks penetrate the
Paleozolc and Creteseocus sediments. Oravel deposits
covering the lowlands appear to be the only rocks

younger than the igneous imtrusions.
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STRATIGCRAPHY
General Relations

The stratigraphic relaticnsghips in the Marathon
8
region are summarized in the following table:

Geologic formations in Marathon region

Age Formation (?}gﬁigsa
Recent Aluviwm 0 a—eee —
Pleistocene (7) Terrace gravel 10-100
Tertiary (Eocene) Lave and tuff e

Unconformity
Upper Cretaceous Eagle Ford formation 200 ¢
Lower Cretaceous
Buda limestone 80
Washita Group Del Rio shale 20
Georgetown limestone 175
Fredericksburg _Edwards limestone 150
Group Comanche Peak and ¥Walnut 50
Maxon sandstone 0-100
Trinity Group Glen Rose formation 0-500
Unconformlity
Trisasic (?) Bissett conglomerate 700

Unconformity

8. Modiftied from Eing, P. B., op. eit; p. 31.



Gsologic formations in ¥Marathon region (Continued)

Thlockness
¥
Age ormation (feet)
Teagey limestone 1,000
Capi tan limegtone 1,800
Word formation 1,500
Permian Leonard formation 1,800
_Unconformity
HWolfecamp formation 500
Unconformity
Gaptank formation 1,800
Pennsyvlvani Haymond formation 3,000
yiventan Dimple limestone 300-1.000
Tesnus forwation 300-7,000
Onconformity
Devonian (%) Cavallos novaculite 250-600
Unconformity
Upper Ordovician Yaraevillag chert 100-400
Middle Yoods Hollow shale 180-500
Ordovicien
Fort Pena formation 175
Algate shale 25100
Lower Ordovician
Yarathon limestone 350900
Upper Cambrian Dagger Flat sandstone 300 +

(base concealed)




Dagger Flat Formation

General Features.-—The Dageger Flat formetion was

named by King7 in 1931 for rocks of late Cambrian age
outcropring in Dagger Flat, 13 miles south of Marathon.
Thege rocks were firest deseribed by Baker and Bowman8
in 1917, et which time the beds were not given a
definite ape agsignment,

The bases of the exvosed sectione of the Dagzer
Flat formation are predcminately compact, sugary-
textured, buff sandstones which grade upward into shale
and flaggy sandstone interbedded with a few thin layers
of liwestone. These are the oldest rocks found in the
¥arathon basin. The base of the formaticn 1s not
exposed snd the rocks at all outcrops are so contorted
that the true thickness cannot be detsrmired. The
thickness of the beds on the south slde of Dagger Flat
is approximately 200 feet,

Location of Sampleg.--One shale sample and one

gsample of dark gray, sandy, thir bedded limestore

weathering chocolate brown, were collected at a looality

7. King, P. B., Pre-Carboniferous stratigraphy of the
HMarathon uplift: Am. Assoo, Petiroleum Geologlsts
Bull., vol. 15, pp. 1084~1085, 1931.

8. Baker, C. L. and Bowman, W. F., Geologlc exploration of
the southeastern front range of trans-Pecos Texeg:
Texas Univ, Bull. 1763, p. 83, 1817.
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in the Marathon anticlinorium three and one-half miles
southwest of Fort Fena Colorada, on the south side of
the road to Robert's ranch. The outcrop is mapped by
Kingg as Dagger Flat and the lithology ie similar to
that described as belonging to the Dagger Flat formation
and occurring "2 miles northwest of the fort, on the
gouth side of the road to the Robert's ranch (Pl. 24).
The formation here consistg of wuch orumpled and
indurated greenish shale with several layers of fine
to coarse-grained sandstons, in part ealcareous. There
are souwe arkosio pebbly layers and a few nodular layers
of very fine-grained dark-gray or black limestone,
weatherlng chocolate brown. These beds contaln scattered
fragmenta of brachiopods and trilobites.® Robert'es
ranch is located about 10 miles southwest of old Fort
Pena snd the road to the ranch does not extend northwest
of the fort. Imn 211 probablility, the locality from
which the sbove mentioned samples were taken is that
deacribed by King, as pbove.

Insoluble residues.—-The residues ocontain
rounded to subrounded, frosted quartz sand graiuns,

some porous silloeous materisl, a few

9. King, P. B., op. cit.,, (U. §. Geol. Survey Prof.
Paper 187), p. 23.
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aponge spicules, black 1imonite'pseud@morphio af ter
pyrlte, pyrite, and 2 few grains of glauconite,.

Qorrelation.—The formation is considered by

10
Eing, on the basls of the occurrence of Agnostus,
Lingula, and Obulug, as equivalent to strata of upper
Cambrian age.

S8tratigraphiec relations.—S8ince the base of the

Dagger Flat formation 1ls nowhere exposed, its relstion-~
ghip to pre-Cambrian or Cambrian formations beneath is
unknown. The upper contact with the ¥Harathon formation
18 net a distinct one because folding has complicated

the relationship. In places g thin conglomerate over-
lies the Dagger Flat shaleg and in others the contaet

is marked by thin graptoliferous limestones resting on

the greem, upper shales of the Dagger PFlat.

Marathon Formation

General festureg.-BMarathon limestone" is the name
gliven by King;lto the limestone and assoclated rocks
wvhioh outerop in the town of Marathon. The term is a
restriction of the name "Marathon Series* as applied by

Baker and Bowman to the middle snd lower Ordovician rocks

10. King, P. B., op. eit., p. 33.
11, King, P. B., op. oit., p. 26.
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of the Marathonr region.

The greater part of the formation is composed of
dark grey to black, flaggy limestones that weather to
an ash gray to bluish gray oolor. bLight tan to buff
to greenish shale partings separate most of the limestone
beds and make up one-third to one-half of the formation.
There are s few interbedded thin sandstones and generally
five to six beds of intraformational, edgewige con-
glomerates. ¥ear the middle of the formation is the
Monument Springs dolomlte member which has nheen named
by Kinglz for the exposures near Monument Spring, 13
miles southwest of Marathon. It 18 a dense, derk bluigh
gray dolomitie limestone which weathers to light gray
rounded boulders or diseonnected ledges. The menmber
has a maximum thickness of 94 feet near Fort Pena Colorada
but thins to 25 feet near Honument Springs.

The formation ranges between 500 to 1000 feet in
thickness over most of the area but it decreases to a
thickness of about 350 feet in the southernmost part of
the basin.

Loaeation of samples.——Collections of limestone
gamples were made from two sestions of the formation

13
at localities measured and described by King.

12. RKing, P. B., op. cit., p. 26.
13. 1Idem., p. 28,
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One, a composite section, is located in the hills on
the south side of the road to the Robert's ranch,
six miles southwest of ¥arathon (Figure 1). The other
geeticn i1s located nearby on the ezst side of the road,
in the bed of Alsate Creek (Figure 3).

Insoluble residues.—-The residues from the limestone

sampleg of the Marathon formation contain & great number
of slender, silicecus sponge spicules, very fine graired
amber dolomite rhombohedrons, somé organic material,

a few glauconite grains, and g number of rounded to sub-
rounded, moderately frosted quartz gand grains,

Correlation.-~According to King "the faunas of the

upprer and lower members of the Marathon limestone are
slwilar In character, although they represent Aistinct
zones in the Deep XKill section of New York. The mest

common graptolite genera are Tetragrantus, Phyllograptus,

and Didymocraptus, but st some locallties Goniograptus

and Logsnocraptus are also found.®

Stratigraphic #elations.~-In the Marathon antl.

clinorimm the top of the formation is marked by the

digtinct basal conglomerate of the overlying Alsate shale.

14. Ring, P. B., op. oit., p. 30.
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The upper 1limit in the Dagger Flat anticlinorium is drawn

at a oonglomerate but the beds above and below are similar.
Alsate Formation

@eneral features.—-The Alsgte formation was named
1o
by King for Algate Creek which empties into Pena

Colorada Cresk at o0ld Fort Pena Colorada. The formation
1g digtributed widely throughout the Marathon end
Dagger Flat anticlinoria. In most places the ghale
ocoupieg a covered area between the outcrops of
Marathon and Fort Pens limestones. The formation
ranges in thicknese from 35 to 100 feet, 18 predominately
olive green ashale to the north, and contains interfinger-
ing gray limestone beds toward the south.

Location ¢of samples.-—~Two samples of Alsate shale
were collected from the bed of Alsate Creek and one
from outcrops above the Marathon section of Figure 1.
Ro liuwestone samples were *%aken,

16
Correlation.—King reported that graptolites found

in the Alsate formation are of late Deoepklll age and
that a Masclurites found in Alsate Oreek indicates that

16. King, P. B., op. oit., (4m. Assoc. Petroleunm
Geologists Bull.}, p. 1068,

16. King, P. B., op. ctt., {U. S, Geol. Survey Prof.
Paper 187), p. 33,
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the formation should algo be correlated with some part
of the latest Beekmantown.

Stratigraphic relations.-~The Alsate shale is

everywhere séparated from the Brt Pema sbove by
conglomerate beds which are most prominent im the
Marathon anticlinoriuwm. The abrupt change in this
area from Algate shale below to the cherty limestones
of the Fort Pena above probably indicates a diatinot

unoconformi ty.

Yort Pena Formation

General featurep.-—-—The Fort Pena formation 1s the
chief ridgemaker in the lower Ordovician section of
the basin and forms low bogbacke in the otherwise level
country of the Dagger Flat and NMarathon anticlinoria.
It was named by Kingl7!or exposures on one of the ridges,
or hogbacks, immediately north of old Fort Pena Colorada.
The formation consists of alternating thick bedded,
g8andy, gray limestorne and blue to gray chert. Near the

base are one or more beds of conglomerate geparating the

formation from the Algate shale. Xear the top of

17. EKing. P. B., op. ¢1t., (Am. Aseoc. Petroleum
Geologists Bull.), p. 1070.
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the formation the limestones are separated by numerous
blulsh to gray or brown shale partings. The formation
ranges 1n thickness from 1235 to 200 feet.

Loogation of samples.-~Samples were taken from one
section, measured and described by King,lathree miles
wegt-8cuthwegt of Fort Pena Colorada on the scuth side
of the roasd to the Robert's ranch (Figure 3). Another
sectlon was sampled in the bed of the nearby Alsate
Oreeklg(Figure 4),

Insoluble resgiduesg.,--The resgidues contain very

fine greined dolomite rhombohedrons, glauccnite,

large and small subangular alightly frosted quertz

sand grains, a few rather large flakes of bilotite,
numerous slender gllicecur sponge spicules cemented

with light blue chalcedonic quartz, some spongy-
appearing tan to eream to buff siliceous interstitial
material, a few grains of orgenic material, and

numeyous large and small grains of white to bluish

white, irregular, ropy 58 botryoldal masses of e¢halcedony,

Correlation.—King reported Diplograptusg, Ceraurus,

Bucania, a rafinesquinoid probably related to Piychoglyptus,

18. King, P. B., op. c¢it. (U. S. Geol. Survey Prof. Paper
187) , p. 33.

19. King, P. B., op. c¢it., P1. 3, fig. D.

30. Xing, P. B., op. cit., p. 34.
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FORT PENA FORMATION
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Climacograptus, Qrthis of the type O. tricenaria,

Tetragraptus, and Didymograptus from the limestones of

the Fort Pena formation. As to correlation he reported
that "wmost of this fauna is sugrestive of the Black
River, but the oaecurrence here and there of the two
primitive genera last named, ... suggests that the forma~
tion is older and possibly Chazyan. The field relatlioms
of the Fort Pena formation suggest that 1t is of Midile
rather then Lower Ordoviclan age, as 1ts massive sanéy
limestones rest with coarse basal conglomerate on
digsimilar Lower Ordovician strata and appear to grade
up into the ¥®ood's Hollow shale.*

Stratigsraphic relations.—--The contact of the Fort

Pena formation with the VWood's Hollow shale 1s apvarently
conformable. Near the top of the formation the beds
pass from mesgsliwve limestones to drab shales and thin
flaggy limestones which, in turn, grade upward into the
olive drab shaleg and scattered thin flaggy limestones
of the Wood's Hollow. This relation is well shown at

the type locality of the Wood's Hollow formatlion.
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Woodt's Hpllow Pormation

General featureg.-—The Wood's Bollow shale was

named by King81 for exposures in the anticlinal valley
between Wood's Hollow and Little Wood'a Hollow, six
miles southeast of Marathon. The formation is composed
of olive drab indurated shales interbedded with thin
lsminated gray to light brown sandy limestoneg and
calcareous sandstones. It has a thickness ranging from
300 to over 400 feet.

Location of gamples.--Samples were collected from

the type locality cf the formation, the line of the
measured section running nortbwest Yrom the sbandoned
wildcat well, King and Franklin Gage No. 1 {Pigure 5).

Insoluble regidues.——The residues from the Wood's

Hollow limemtone sre charaoterized by grains of white,
ropy to botryeidsl c¢halcedony, large and small subrounded,
froasted quartz sand grains, Bome organic material, a few
doubly terminated gquartz crystale, and some amber dolomite
rhombonedrcns. The siliceous sponge splcules so con-
gpicuous in the Fort Pena are not fcund in the %Wood's

Rollow samples.

31. King, P. B., op. cit., (Am. Assoe. Petrolemm Geologiste
Bull.}, p. 1071.
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Correlation.——Fossils are poorly preserved probably

due, in part, to the severe folding to which the beds

of the %ood's Hollow have been subjected. Kingggreported
grantolites, bryozoans, trilpbites, mollusks, and
brachiovods and stated that "most of the fossils in the
Kood's Hollow shale geem clearly to be of ¥iddle Ordovician
age and suggest shat it be correlated with the Trenton.

Some of the graptolites, however, such as Glogssograptus

echinatus, suggest a oorrelation with the Normanskill
(Chazy), so that there is a possibility that the formation
is older than Trenton. ¥or the present the formation is
clagsified as of kiddle Ordovician age."

Stratigraphic relations.—-The %Wood's Hollow formation

is separated distinetly from the overlying Maravillas
limestones and chert by a sharp lithologic break from
drab shalee to dark gray, wassive limestone. At some
places the contact is marked by a basal conglomerate

containing fragmente of Wood's Hollow rocks.

22. King, P. B., op. cit., (U. S. 6e0l. Survey Prof.
Paper 187), po. 35-36.



34

Maravillas Formation

General features.~-The Maravillas I‘tn-m.\m:ion?5 oT
3
Haravillas chert, was named by Baker and Bowman for

exposures in Marsvillas Gap, in the Santiago Peak
quadrangle, about 20 miles south of Marathon. The
formatlion as originally described was sald to include
etrata of both Trenton and Richmond age and to attain

a thickness of B00 feet. It has since been decided that
the formation is entirely upper Ordovician in age and
that the thicknees ranges from 100 to 400 fest. The
original conception of BOO feet for the thickiess of
the formation was probably due to duplication of beds
by folding.

The formaticn ooneists of interbedded dark gray.
limestone and black, dull to vitreous chert. Some of
the limestone beds are petroliferous. A few beds of flne
conglomerate and thin, black, indurated shale occur
through the section.

Location of gamples.—Limestone semples were

collected from the cliff just east of the pienic grounds
34

in the gap south of old Port Pena Colorada (Figure 8).

33. Baker, C. L. and Bowman, W. ¥., op. e¢it., p. B7.
84. King, P. B., op. cit., p. 37; p. 38, Fig. 14;
Pl. 5, Fig. B.
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Ingoluble residues.--The residues gongist of a

few sponge soplcules, some organio material, very small
amber dolomite rhombohedrons, fine-grained, subrounded
frosted quartz sand grains, small, angular, ropy to
botryoidal graing of white chalcedony, and yellowlgh
brown interstitial opaque silica (7).

Correlation.--The Maravillas has been variously

correlated with the Richmond and the Trenton formations.
Kingashas indlicated a Cincinnattian age for thesge beds.
Stratigraphic relations.——The contact of the
Maravillas with the overlying Caballos novaculite is
gharp and is marked in a few localities by conglomerate.
Generally, however, the gray to buff oolored ohertsg of

the lower member of the Caballos overlie the vitreous

to dull black cherts of the upper Maravillas.
Gaballos Formation

General featureg.--The Cabsallos formation, or
a8
Caballos novaculite, was named by Beker and Bowman

in 1917 for the outorope on Horee, or Caballos,

¥ountain in the south-central rectangle of the Monument

25. King, P. B., op. citi, pp. 41-43.
26, Baker, C. L. snd Bowmen, W, F., op. cit., p. 93,
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Springs quadrangle about 14 wlles southeast of Marathon.
As redefined by King27the formation consists of five
nembers with an aggregate thickmegs ranging from 300
to 500 feet; three chert members, one at the base,
one at the top and one in the middle, are separated by
a lower novaculite member and an upper novaculite
member. The white novaoulites are the chief ridge-~
makers c¢f the basin. In the northweat part of the
region the novaculite beds glve place to chert whioch
gontaine some slliceous shale partings and a few thin
limestone beds. The cherta are wvarlcclored and banded
in dull white, blaok, brown, green, and pale blue,
The novaculites are white to cream colored, vitreous to
subvitreous to porcelaneous with usually indistinct
bedding planeg and in most places are shattered.

Location of samples.—Ko samples were collected
from the Cabamllos formation.

28
Correlation.~~According to King *®the Caballos

novaculite ie so strikingly similar to the Arkansas
novaculite of Cklahoma and Arkanssas, not only in lithology
but in the character of the members and their gtrati-

graphic behavior, that there is a strorng presumption

37. King, P. B., op. cit., pp. 47-48.
28. Idem., p. 53.
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that the two are of the same sge. The Arksnsas novaculite
hees yielded fossilg of Middle Devonisn and Upper.Devonian
age. Until further evidence is cbtained, the Caballos
novacuéite may best be classified as Devonlan (?7).“
Bakerz has recently found evidence in the San Andres
¥ountalns of New ¥Kexico which sugreets a lower Kiasissip-

plan age for the Caballeos novaculite of that zrea,

Stratigraphic relationg.—The Tesnus formation

overlies the Oaballosg novacullte with distinct uncon-
formity. 1In the scutheastern part of the bagin in the
Rcugh Gresk area, the Tesnus overlaps the whole sequence
of Caballos chert and novaculite which are folded into
& steep anticline. OQOommonly, however, the differences
in folding and the overlap are not pronowmeced. The
variance in thickness of the upper chert beds and the
presence of thin, ellicified, ohert conglomerates at the
base of the Tegnus Indicate an erosional break between

the two formationsa.
Tepnusg Formatlion

General features.--The Teenus formation is the

oldest Carboniferous formation in the ¥Marathon reglon.

39. Baxer, ¢. L., Probgble lower Mississippian age of
Osballos Novecullte, ¥Wew Mexico: Am. AssoO.
Petroleum Geologists Bull., vol. 34, pp. 1678-
1681, 1940
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It was named by Bgker and Bowman for the exposures of
sandgtone and shale near Tesnus statlon on the Southern
Pacifie Raillroad east of Haymomd and about 15 miles
east-poutheast of Marathon. The formation is composed
of a great thickmess of interbedded brownish green,
fiﬁe-grained sandgtones and arkoses and blaek and olive
drab shales with some chert and corglomerate beds near
the base. In the northwegtern part of the area the
formation is sbout 300 feet thick and 1s coaposed rostly
of black shale with a2 few beds of sandstone. In the
goutheastern part of the vasin the formation €xceeds
8500 feet in thickness and 1s made up mostly of zandstone
and arkose.

Location of samples.——Samples of Tesrus shale were

collected from the aree of the outcrope 15 miles eapt
of Marathor and from the gection between East and West
Bourland Heuntains.zl Calcareous shale and argillaceous
limestone semplem were collected near Three Mile Fill,
or about 18 miles south of Harathon.
Gorrelation.—-Kingagreported that, aecording to

Dy. David White, plant remeins from the Tesrus indicate

30. Baker, C. L. and Bowman, ¥. F., op. eit., p. 10l.
31. King, P. B., op. oit., p. 59.
33, Idem., p. BL.
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that the formation is undoudtedly Pennsylvanian in age,
possibly middle Fotisville, broadly Westphalian, younger
then the Jackfork ssndstcnz of Cklahoms, an” probably
older than #Atoka. Foracinifers found dy Bruce Harlton
are reported 1o oe ldentlcal wlch wilerofossils from the
Causy shale in Oklahcma.

Stratigraphic relationg.~~The contect betwsen the

Teenug and the Dimple formutlicns is warked by a transgi-

ticn zone of interbedded limegtones snd shales.
Dimple Formation

Genergnl features,-—The formation was namsd by
Tdden .for the exposureg of moderately thlok limestone
beds which form the Dimple Hills, 2C miles northeast
cf Marathon. The fermaticen is composed of bede of
dark gray, rranular iimestone interbedded with shale,
The upper Bnd lower porticng are particularly shaley
where the transisicon zones gréﬁe into the clasetie sedi-
ments of the Haymond atcove anc the Tesnus belew. The
fcrmaticn ranges from 300 to 1000 feet in thickness and
the coniacts arc drawn at the highesgt and lowest limestone

34
beds.

33. Udden, J. A., Baker, C. L., and Bose, Emil, Review of
the Ceology of Texas: Texas Unlv. Bull. 44,
lst ed., p. 46, 19186,

34. King, P. B., op. cit., p. 63.
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Locaticn of sampleg.-—Samples of the Dimple forma-

tlon were collected from the Dimple Fills (Pigure 7)
and from the road out on U. 8, Highway 90, 15 miles
east of Marathon (Figure 8).

Ingoluble residues.-—-The residues from the Dimple

limestones contain large single and branching sponge
spiculeg, ostracod shells and silicified tests of
foraminifera, numerous grains of chalcedony which ccours
in spongy masses or cements the sponge apicules, emall
amber dolowmlte rhombohedrons, subrounded, frosted guartz
sand graine, smell grains of glauconite, emall pyrite
cubes, and some organic material.

35
Correlation.—King stated that "foraminifera

(other than fusulinids) are reported by Harlton from
shales interbedded with the limestone layers of the
Dimple Hillas and of the exposures 18 miles east of
¥arathon. ... Harlton correlates the microfauna studied
by him with that of the ¥arble Falls and Wapanucka
limestones.® Megafoasils from geveral localitleas were
identified by Cirty who in summarizing the collection
gtated: "The fossils in the Dimple suggest a Pottsville

age; At all events, they apparently must repreeent an

35. ¥Xing, P. B., op. cits, p. 63.
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unusuel facies 1f the horizon frocm which they cawe is
36
regarded as post-Pottsville.®

Strgtigranbic relationg.—-—Theé contact between the

Dimple formation end the Haymond formation is apnarently
everywheré conformable. The two &rs seéparated by a

transition zone of interbedded shale and limestone.
Haymond Formation

Generel featureg.,—-The Haymond formation was nawed
37
by Baker 1in 1918 for the exposures of gandstone and

ghale in the syncline near Haymond station sbout 17
miles east-goutheast of Marathon. The formatlion eon-
8ists of epproximately 3,000 feet of massive beda of
sandatone and arkogse interbedded wilth ecarbonaceeous
ahaleg s fraction of arn inch to several imches in thick-
ness. Near the middle and upver portions of the formetion
there is a boulder bed member made up of a complex group
of interstratified. thick bedded sandstone and ghale,
magsive arkose, and boulder-bearing wmudstone, all of
which may be locally aa much as 800 feet in thiockness.
There are a maximum of five mudatone layers, each

ranging from 35 3o 160 feet in thickness.

36. King, P. B., op. c¢it., p. 64.
37. Udden, J. A., Baker, €. L. and Bose, Emil, op. oit.,
p. 46.
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The boulders are generally of older rocks and umay be
ag much as 180 feet acroas.

Looation of gamplea.--Thresc samples of weathered

Haymond shale and two of weathered calcareous sandsgtons

were colleoted in the syncline southeast of Raymond,
38
Correlation.—King reported that fossil plants

from several locslities have bsen determined by Dr. David
White to be definitely of Pennsylvenian age and uay
possibly be correlsted with those of uppeéer Potltsville

age, and that fusulinids collected by Sellards and Baker
indicate ~&n early Pennaylvanlan age for the Haymond
formation.

Stratigravhle relations.-—The Heymond formatian is

apparently conformehle with the overlying Gaptank as the
immediste bage of the Gaptank appresrs to be gradational
and contalns no bagal conglomerate. OGConglomerate beds
in the overlying ptank are sgseverel hundred fest above

the bage of the formstion.
Geptank Formation

General featureg.——The name "Captsnk Formation”

was glven by Udden in 1916 te the exposures at Ggg Tank

in Stockton Gap, 33 wilee northeast of Marathon.

38, King. P. B., op. c¢it., pp. 71-73,
33. Udden, J. A., Baker, €. L., and Bose, Emil, op. cit.,
p. 47.
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The original definition included strata of Permian age
now known ag the Wolfcamp formation. These wmere geparated
by subsequent work and the formation name now includes
only thoge Pennsylvanian rocks which overlie the Haymond
formation.ﬁ

The Gaptank formation is exposed only on the northern
flank of the Marathon region. According to King41 ¥the
Gaptank i3 the youngest Pennsylvanlan formation in the
area and the last to be involved in the Karathon dis-
turbance. It is the only member of the seriesg that con-
talns fossils in any abundance. It ig somewhat more
variable in lithology than the formations below and
congista of sandstones and shaleg, with interbedded
conglomerates and limestone. The conglomerate fragments
are derived from the Maravillas chert, the Caballos
novaculite, and the Dimple limestone, which are thousands
of feet lower in the section than the base of the
Gaptank. They indlcate the rise of local folds 1n the
¥arathon geosyncline in the middle part of Gaptank
time.* The formation has a thickness of about 1,800

feet.

40. Sellards, E. H., Pre-Paleozoic and Paleozoio Systems,
in Geology of Texas, P1. 1, Stratigraphy!
rexas Univ. Bull. 3233, p. 148, 1933.

41, King, P. B., op. ¢it, p. 74.
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Location of samples.--Jeveral samples of shale and
limestone were collected by Samuel Ellison from the
exposures near Gap Tank.
Correlation.—The Gaptank formatlion 1s congidered

42
by King to be approximately of Des Molnes age.

Stratigraphic relations.—In the southwestern part
of the Class Mountains the Gaptank formatlon is meparated
from the overlying Wolfcemp formatlon by a marked angular
unconformity. In the northeastern part the Wolfcamp rests

dlsconformably on the Gaptunk.

43, Xing, P. B., op. oit., pp. 76-79.
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FIGURE 8
LOCATION OF S3AHPLYS AUD INDEX HAP OF THE
MARATHCY REGIOW
(Msp copled from, ting’, P. B., Geoclegy of the Earathon
Region, Texas: U, 3. Geol. Survey Prof. Paper 187,
pl 23, 1937)
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DISCUS3ION OF CONCODONT FAUNAS
General Features

Conodonts occur abundantly in the Ordovician snd
Pennsylvanian limestones 1n the Marathon reglon but are
scarce in bedas of other ages.

The Ordovicisn strata contain a group of closely
related faunas passing from the simpler types in the
older rocks to the more complex types in the younger
rocks. The chief characteristic of these faunas 1s the
presence of many simple cone-type conodonts. A great
varlety of bladed and bar-like forms ocour, but the
development of complexity apparently culmlinates in the
earliest platform types in the Maravillas limestone.
These specislized forms were apparently short lived and
are important as a mpans of distinguishing faunas.

A profusion of platform types, like Gnathodusg,

Qavuagnathua, and Polygzrathodellsm, occurs in the Dimple

formation and nothing comparable to these forme ls
found in the Ordovician. The differences between the
Ordovician and Pennsylvanian faunas sre clearly shown

in the followlng table.



40

Digtrivution of Conodont Genera
in thé ¥arathon Reglon

Genera

Formation

Daggper
Flat

Hara—
thon

Fort
Pena

Woodl g
Hollow

Kara-
villas

Dimple

Acodus

Acontiodus

Ambalodus

Amorphagnathus

Belodus

Bryantodina

Bryantodus

Cavusgnathusg

Oordylodus

Drepéanodus

Gnathodusg

Gondolelila

Beterognathus

HAindeodella

Idiognathodua

Lentochlroenathus

Lizonodina

Lgnchodlina

Lonechodus

Loxogenathus

¥etalonCchodina

Oistodus

Ozarkoding

Palmatolepls

Paltodus

Phragmodus

Polvpgnathodella

Polygnathus

Prlioniodus

Scolopedus

Spathognathodus

Btereoconus

Streptognathodus

Synprioniodina

Trichognathus

Truchorognathus

Ulrichodina
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Cambrian

Daggexr Flat formation.--Oonodcnts obtained from one

limestone sample In this formation consisted of 14

broken specimens comprising four geners and five species,

ag follows:

Qlstodus concgvue Branson and XKehl

Oistodus sp.

Scolopodus guadravlicatusg Branson and Kehl
Aocodus sp.

Drepanodus sp.

The limestone in which the conodonts were found is
of a distinctly different appearance than the typlcel
Marathon and yvounger limestones, in that the weathered
surface 1s quite gsandy and of a choocolate brown color.
It is posseible, however, that the limestone belongs to
the overlylng Yarathon formation and has been included
in the upper Dagger Flat beds by folding and thrusting.

The conodonts obtained are similar to those which
occur in the Jefferson City, Shakopee, and Oneota

formations of the Mississippl Valley region.
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Ordovicilan

¥arathon formation.-~FNine genera and 21 species of

conodontg were found in the Marathon limestones.
Figures 1 and 2 show their distribution within the
Tormation.

The fauna is made up mainly of simple cone~type

forms such as Drepanodus, Acodus, Paltodus, Scolopodus,

and Qigtedus. However, the complex dentioulate blade

and bar-type conodonts Cordylodus, Beterognathus, and

Leptochirosnathus make their appearance. One peculiar

dAevelopment ia s postericr denticulate blade extenslion

on a large maln cone, exemplified by Oistodus extensus.

Hany of the speecles found in the parathon are also
found in the Jefferson City formetion of Hissouri, dbut
the Maratbon fauna appears to be sligb;ly younger beoausge
of the occurrence of the wmore complex forms.

Alsate formation.--Only four concdont fragmenta were
found in the samples from tnis formation. Three of

these appear to belong to the genus Cordylodusa and one

to the genus Aecdusg.

Fort Pena formation.--Txelve genera and 19 specles
of conodonte were obtained from the Fort Pena samples.

Pigures 3 and 4 ghow their distribution.
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The fauna contains many simple cone-type conodonts

such as Aoodus, Drepancdus, Oistodus, and Paltodus.

Oistodus prodentatus represents a development of addi-

tional dentlocles on the basie, simple cone. This species
ie almilar to Q. extengus but lacks the unususlly long,

compregsed blade. The introduction of Loxognathus

flabellata and QOzarkcdina macrcdentata zives the group

a distinotive feature. Loxosnathus flabellata is

aignificant because it is not known from any other fauna
in the Marathon region. The complex bladed and bar-type

conodonta Phragmodusa, Brvgntodigg, and Leptochirgognathus

appear vui &rs &lao found in succeeding breds.

Many of the Fort Pena gpecles are found elséewhere,
ranging from the Shakopee into the Decorah. However,
the assemblage is comparable to typicel Plattin and
Decorah faunas.

Wiood's Hollow formation.-—A small fauma consisting of

seven genera and elght species was found in this
formation., Figure 5 shows their distribution.

Except for the abasence of Loxognathug flabellata,

the fauneg 1s eimiiar to that found in the Fort Pena
beds and, eimilarly, may be correlated with the Plattin

and Decoran faunas,
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Maravilleg formation.—Ten genera and 18 species

of conodonts were obtained frow the ¥aravillas limestones.
Figare 6 showe thelr distribution.
The distinctive feature of this groun i1s the

presence, in great abimdance, of Amorphognathus

and Ambalodues. These genera mark the earliest ococurrence
of platform btypes of conodonts in the Marathon rezion
and are important because they are not known from any
other fauna 1n the ragion. Other genera such as

Gordylodus, Qlstodus, Paltodus, Phregmodus, Scolgpodus,

Heterognathus, and Qzarkodina are found in these beds
but are not elgnificant because they occur in older
formations.

In many respects this faune is similar tc that

found in the Maguoketa shales of tke Miesissippi Valley,

Devonian (7)

Caballeos formation.~—¥¢ gamples were collected

by the writer from the Caballos formation. The conodonts
43
collected by Miser from the siliceocus szzles on East

Bourland ¥ountain are lost or misplaced. At the time

the field work wase in precaorees in 1940, the writer was

43, Xing, P. B., op elt., (U. 8. Geol. Sarvey Prof.
Paper), p. B2.

44. VPersonal comwmunicstion from P. B. King, February 37,
1941.
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unaware of the collection from the Qaballos formation
and no conslderation was given to the posgsibility of

the ocourrence of concdonts in thesge bedg,
Pennsylvanian

Tegnus formation.-—None of the ghale or limestonse

gamples collected from this formation ylelded conodonts.

Dimple formation.--Eighteen genera and 46 species

of conodonts were found in this formation. Figures ?
and 8 show their distribution.

Polygnathodella, Omvusgnathus, and Gnathodug are

the most abundant and most charaocteristic genera of this

fauna, The blade and bar-like genera Hindeodella,

Ozsrkodina, Bryantodus, Ligonodina, Lonchodina, Prioniodus,

Spathogmathodus, Synprioniodina, Metalonchodina, and

Tricognathus are common throughout the formation.

Streptognathodus and Xdlognathodus appear abundantly.

Palmatolepis and Polygnathus ocour in several samples and

one occurrance of Gondolella 1s noted. A few specimens

of Leptochirognathus and Phragmodus were found in the
lower transition zone. |

The occurrence of the typical Devonlan geners,
Palmatolenis and Polygnathus, and the typical Ordovician
genera, Leptochirognatbus and Phragmodus is Interpreted
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asg being due to the reworking of earlier assemblages
and their inclusion in the typical lower Pennsylvanlan
faunas. Aeccording to Branson angd Mehlfs this 1is
called a stratigraphic admixture. The occurrence of

Gondolella may be interpreted either as an infiltration

from younger beds with deposition along the bedding
plane, or as a downward extenslon of ita geologloe
range. |

The Dimple fauna ig similar to those found in the
Japanucka formation and the lower Johng Valley shale
of Oklahoma. Samples of Smithwick limestone and shale
from central Texas, contributed by Dr. Preston E. Cloud,

contained Polygnathodells and Cavusgnathus species

identiocal to those found in the Dimple formation.

Haymond formation.-—-The samples of shale and

calcaracus sandgtone from this formation contalned no
conodonts.

Gaptank formstion.--None of the shale and limestone

samplea collected contained conodonts.

45. Branson, E. B. and Mehl, ¥. G., The recognition and
interpretation of mixed conodont faunas:
Denison Univ. Bull., vol. XXXV, p. 197, 1940.
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SYSTEMATIC DESCRIPTIONS
Genus ACODUS Pander, 1856

Acodus dentioulatus Graves n. sp.

Plate I, figure 18

Base deeply excavated, triangular in outline, the
long base of the triangle extends the base of the tooth
posteriorly along its outer side and the obtuse apex of
the triangle marks the position of a lateral keel on the
blade of the tooth. Maln cusp straight and inclined to
the plane of the base at an angle of sbout 45 degrees.
Cusp sharply keeled both anteriorly and nosteriorly, and
ornamented on the inner side by a distinct, wmore or lesas
rounded carina; outer side plame to slightly oconvex |
bearing a faint carina} oross-seetion of tooth narrowly
rhombold. Posterior keel widens at junction of cusp and
base to form three laterally compressed, sharp-pointegd,
short, discrete denticles.

Aolotype.--Missouri School of Mines G223 (figured).

Remarks.—~This gpecieg differs from Acodus delicatusg

Branson and Mehl in that 1t hae three sharp denticles
developed on the posterior keel, and has a relatively
larger base.

Qeourrence .—Karsthon formation, Harathon region, Texas.
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Acodus expansus (Graves n. sp.

Plate I, figure 8

Base deeply excavated, 1échrymiform in outline,
offset nosteriorly from the cusp; pit rounded at top.
Tooth sharply recurved above the base go that extension
of tip makes a low angle with the plane of the base,
glender, laterally compressed %ith gharp, distinct,
thin keels both anteriorly and vosteriorly and extending
from the base to the tip of the tooth. Ornamented
laterally by a sharp carina which extends from the top
of the slightly inflated base throughout the entire
length of the cusp. Cross-s8ection of tooth roughly
rhombold.

Holotype .——Misscurt School of Mines G323 (figured).

Remarkg.—This species differs from Acodus oneotensgls

Purnish in that the base 1s offset anteriorly, 1s
lachrymiform rather than round in owtline, and has
prominent carinae on both sides of the tooth.

Ogcurrence .—X¥arathon formation, Harathon region,

Texas.
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Genus ACONTIODUS Pander, 1856

Acontiodus dubius Craves n., sp.

Plate II, figure 1

Basge Toughly triangular in outline, shallowly
excavated. Tooth triangular in c¢ross-section, with
apex of triangle directed anteriorly, apparently
straight and slightly ineclined vogteriorly from the axis
normal to the plane of the base. Lateral marginsg of
anterior face of cusp sharp edged; anterior face flat
to slightly concave, having an indistinct median carina.
Structure of tooth evenly laminar as shown by a broken
edge of the bage. Cusp laterally ornamented with a low
but distinct carina on each side, parallel to the lateral
margins and at about one-third the width of tooth from
anterior edges.

Holotyve .—~Missouri School of Mines G502 (figured).

Remarks.—This specles differs from Acontiodus

abnormalis Branson and Mehl in that the tocoth is commonly

much larger and the lateral faces are legs ornamented.

Qccurrence ,——¥ood's Hollow formation, Harathon

region, Texas.
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Genus BRYANTODIXNA Stauffer, 1935

Bryantodina sinuosa Graves n. sp.

Plate II, figure 13

Blede thin, laterally compresséd; anteriorly,
denticles are laterally compressed, fused for most of
their length, but bhave discrete termini; vesteriorly,
denticles are entirely fused forming a large, laterally
compressed cugp. Basal part of blade bears s low flange
its entire length; aboral side of blade sghallowly
grooved; lateral edges of aboral side of blade straight,
except for a elight convex flare on inner mergin forming
a small cavity just anterior to the large fused denticle;
outer side corregpondingly concave just anterior to
fused denticle giving a more or less sinuous ocutline to
the aboral side of the bar.

Holotype.-~Missouri School of Mines G414 (figured).

Remarkg.-—-—-Bryantodina sinuosa differs from other

species of Bryantodina in that the outline of the aboral

surface 1s sinuous.

Qscurrence .—Fort Pena formation, Marathon region,

Texas.



51

Genus CORDYLODUS Pander, 1856

Oordylodus multidentatus Graves n. sp.

Plate I, figure 31

Oral bar stralght, relatively thick, set with slightly
compressed, somewhat posteriorly inclined, comparatively
long, sharp-pointed, closely spaced but diascrete denticles
which are alternately large and small; the anterior
large denticles are separated by two smaller denticles.
Terminal denticle nearly erect, laterally compressed but
with well rounded anterior margin and flat, sharp edged,
posterior margin. The aboral extenaion of the terminal
denticle bends posteriorly as it passes onto the sheath
and continues nearly straight, forming an angle of about
45 degrees with the oral bar. The aboral extension of the
terminal denticle bifurcates below the oral bar forming a
heavy, rounded anterior keel geparated from the sheath by
a thin plate; laminae connecting the other limb of the
aboral extension of the terminal denticle are nearly straight
to slightly convex.

Holo type.——HKissourl School of Mines G337 (figured).

Remarksg.—0ordylodus multidentatug differs from other

apecies of Cordylodus, malnly, in that it has a compara-

tively larze number of dentlcles on the oral bar.
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Ocourrence.--Marathon formation, Marathon region,

Texas.

Cordylodus quadratus Graves n. sp.

Plate I, figures 22, 25

Oral bar corvex orally, relatively thick with convex
gides, oral edge set with laterally compressed, wide
sharp-pointed, discrete denticles on the posterior
portion; at the junction of the oral bar and the terminal
cusp, the oral denticles are smaller, six to eight in
number, closely crowded, laterally compressed, in part
fueed, but with discrete termini. The terminal denticle
is sharp edged, quadrate or roughly diamond-shaped in
cross-gection, with anterior and posterior keels; ths
anterior keel continues aborally to form a rather wide
buttreas anterior to the sheath; at midwldth on each
gide of the terminal denticle there is a high, sharp
carina which forws a flange on the aboral extension of
the terminal denticle. The terminal denticle extends a
short dlstance posteriorly beneath the oral bar at an
angle of about 30 degrees. The sheath lamlnae are
narrow, extending from the flanges to the oral bar.

mglotyne.—Missouri School of Mines G201 (figured).
Paratype, Missourl School of Hines G323 (figured).
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Remarksg.-~This species differs from Cordylodus

multidentatus in that the oral bar is slightly curved,

the denticles on the oral bar are more laterally com-
pressed, the cross-section of the terminal denticle is
roughly guadrate, the angle between the oral bar and
the aboral extension of the terminal denticle is
approximately 30 degrees.

Qocurrence.~=Marathon formation, ¥arathon region,

Texas.

Genus DREPANODUS Pander, 1858

Drepanodus stristus Graves n. sp.

Plate I, figures 3, 13

Base slightly expanded postericrly, deeply excavated,
the conlcel concavity as high as its basal length with
the sharp apex near the anterior surface of cone;
basal outline guadrate to subrounded. Tooth subrounded
in upper part, slender, sharp-pointed; recurved with
slight flexure near basge; upper part nearly siraight
making a high angle with the plane of the base. The
ousp 1z longitudinelly ornamented with fine, parallel
striae throughout its entire length; growth axls

1nconspicuous.



54
Holotype.—MXisgsouri School of M¥ines (225 (figured).
Paratype, Migsourl School of Mines G223 (figured).
Remarkg.~-Thip species differs from Drepanodus
arcusatus Branson and Mehl in that it lacks the faint
keelg, 18 less compressed latesrally, and is longitudinally
finely striated whereas the latter is smooth.

Occurrence.--Marathon formation, Marathon region,

Texas.

Genus LOXOCKATHUS Graves n. gen.

Complex, denticulate bladed unit with a large
denticle at the anterior end of an arched blade; bvasal
portion of the main cusp expanded on the outer side
into a thin, posteriorly curved, denticulate blade
making an angle of about 60 degrees with the main blade;
aboral portion extended into a pick-shaped antlcusp.
Aboral attachment scar largest under main denticle and
extending as a groove on the two limbs. The denticles
on the main 1limb are inclined anteriorly, closely
oppressed ancd coalesced. Oross-section of the superior
denticle is triangular, with sharp anterior and vosterior
edges and an outer keel.

Genotype .--~Loxognathus flabellata.
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Loxognsthua flabellata Graves n. ep.
Plate II, figures 239, 31, 32

Dentieculate blade composed of seven or more coalesced
but distinct, subparallel denticles inclined to the base
of the blade at an angle of about 45 degrees; blade joins
the superior 'denticle at an angle of 50 degrees or less,
forming a V-shaped notoh with its apex upward. Crosse
gsection of main cusp triangular with flat to slightly
convex sides.

Genoholotype.—-Migsouri School of Mineas G431 (figured).
Paratyres, Missouri School of Mines G414 (figured).

Oecurrencs .~~Fort Pena formation, NMarathon region,

Texas.
Genue QISTODUS Psnder, 1880

Oigtodusg eiﬁénsus Graves n. €p.

Plate I, figures 16, 38

Base deeply excavated, laterally compreased, elongate
antero-posteriorly, with a long, laterally compressed,
denticulate bar extending anteriorly, making a large obtuse
angle with the vertiecal plane of the tooth; denticles on
upper portion of bar compressed laterally, fused, inelined
posteriorly to the planc of the base at a low anglej

basal excavation of main cusp continues onto the bage of
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the bar as a shallow, narrow groove, Junction of bar and
main ocusp is wide, thick, inflated area. Tooth sharply
recurved just above base go that main cusp is aimost
parallel to the plane of the base. Main cusp thin, short,
sharply pointed, lentioular in oToss-seotion.

Holotype.—Nissouri School of Mines G201 (figured).
Peratype, Missouri School of Mines G209 (figured).

Remarks.—~This species is dietinctly different from
any previously deecribed svecies, in that it has a long,
laterally compressed, denticulate anterior bar extension.
The general outline of the main euep and the ghaps and
position of the base are such that the specimens are
placed in this genus.

Qocnrrence.--Karathon formaticn, Msrathen region,

Texna.

Oistodus prodentatus QCraves n. sp.
Plate II, figures 8, 23, 33, 28

Outlins of bage markedly elongate beoause of its
anterior and unuesuslly long voasterior extensions beyond
the blade; extensions of base thin and straight; Dbase
flares econspicuously juast pesterior to its junction with
the cusp; width less than one~guartier length of base.
Anterior extension of bage beers tbree to four laterally

compressed, fused denticles whioh may have discrete termini.
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Elongate excavation about sawme depth as the base width,
Blade nearly straight its entire length, sharply Sent back
slightly anteriorly above excavation making an angle of
about 45 degrees with the basal plane, long and slenderly
tapering, sharp enterior and posterior edges, outer face
flat to glightly convex laterally. Inner face strongly
convex with slightly depresssd marginsg, grestest width
in most greclimens slightly above the sharp posterior
flexure.

Holotype .~~Missouri School of Mines 0413 (figured).
Paratyrea, X¥igsouri Sochool of Kimes G504, 5414, G407
(figured) .

Rewarke.-~This species differs from Olstcdus
abupndans Branson and HMehl in that it has a longer
posterior extension of the base snd has a denticulate
anterior basal extension.

Qgourrence.--Fort Pena and Wood*s Hollow formations,

¥Marathon region, Texems.

Genus OZABRODINA Brenson and Mehl, 1833

Ozarkodina macrodentata Oraves n. ap.

Plate 1I, figures 33, 35, 36

Base straight to slightly arched, broadly flexed

antero-posteriorly. Aboral edge excavated by 3 narrow,
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very shallow groove extending from the central cavity to
near the extremities; attachment scar has slightly
flaring, convex sides. Main denticle extremely long and
about three times as wide as minor denticles, sharp edged,
with one flat to slightly convex surface and one wmarkedly
convex surface which is depressed near the edges forming
conspicuous keels, located slightly off center direetly
above the basal excavation, and inclined at an angle of
about 680 degrees to the blade-like bar. Minor denticles
gubequal, inclined parallel to main denticle, laterally
compressed, only partly fused, with discrete terminil; two
to three minor denticles anterior and three to five
poaterior to the maln cusp.

Holotyps.—H¥igsouri School of Mines G414 (figured).
Paratype, Missouri School of ¥ines G414 (figured).

Remarksg.--This aepecies differs from Qzarkodina
tyoica Branson and ¥ehl in that it bhas fewer, relatively
larger dentlcles, and is not as greatly arched,

Qccurrence .—Fort Pena formation, Marathon region,

Texas,
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Genus CAVUSGNATHUS Harris and Hollingsworth, 1933

Cavusgnathus nodulifera Graves n. sp.

Plate VI, figure 4

Platform long, lanceolate, vosteriorly pointed; 4inner
and outer parapets ornamented with regulerly gpaced alter-
nating necdes; outer row of nodes continues anteriorly as a
thin blade with laterally coumpressed, short, sharp-pointed,
discrete denticles; outer side of platform set with one or
more (usually three) nodes which extend vosteriorly from
the junction of the blade and platform; oral surface of
platform traversed by a deep, median, longitudinal trough,
continuous the length of the platform; aboral attacheent
gcar slender to modsrately flaring.

Holotype.——Missouri School of Mines G923 (figured).

Remarks .—~Cavuagmathus nodulifera differs from

0. sinuata end €. leuta in that its parapets are of about
equal elevation and in the development of the outer
accessory nodes. The posterior development of the acces-
sory lobes and a partial longitudinal and lateral fusion
of the ncdes on trhe main parapete with a corresnonding
partial filling of the median trough, may glve rise to
Gnathodus. The specimen shown on Plate VI, figure 6,
possibly represents such a development.

Qeosurrence,--Dimple formation, Marathon region, Texas.
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Cavusgnathus sinuata (Harris and Hollingsworth)

Plate VI, figures 1, 5, 7

Idiognathoides sinuata Harris end Follingeworth, 1933,

Am. Jour. Sci., S5th ser., vol. 25, p. 301, pl. 1,
fig. 14.

Polygnathodella sinuata (Rarris and Hollingsworth)

Branson end Mehl, 1941, Jour. Paleentology,
vol. 15, p. 105,

Harris and Bollingsgworth'a description:

"Tooth small, narrow, slender, acutely pointed
antericrly, concave anteriorly along margin of inside
edge and wosteriorly along margin of outside edge, the
whole resulting in a sinuous ovtline, plate high and
steep laterally, aboral face of plate channeled longi-~
tudinally with eymuetrioal curvature, greatest depth
centrally, flanges prominent, concentrically ringed,
posierlor end of plate distincitly swinging downward
and backward, especlally noticeable along the ventral
outline, anterior one-~third of oral surface of plate
flat and traversed by two or three short, low, trens-
verse rtidges, behind these are three cr four heml-
transveree rldges gently gloping inwardly and down-
wardly from either eide, thus defining the anterior
1imitation of & median ohannel which increases in
depth posteriorly, marginal rims bordering elther side
of the channel steeply sloping inwardly and bBearing
eight to ten 111 defined dentioculations, rim of outside
one-~half of plate high, preduced posteriorly to fom
the thin, straight denticulate bar.*

" Reylsed deseription.—Platform leng, lanceolate,

posteriorly pointed, immer and outer parrapets ornsmented

with regularly speced nodes in alignment with each other
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transversely; inner parapet commoniy lower in elevation,
particularly in the anterior nortion, than the outer
parapeét; posterior one-third of vlatform may bear
completely to partially fused nodes forming transverse
ridges across the oral surface. Oral surface of platform
traversed longiltudinally by a deep medlan sulcus which
becomesa gradually more shallow as 1t aporoachesg the
posterior tip of the platform; sulcus may extend more
than two-thirda the length of platform. Outer parapet
18 continued anteriorly into the thin blade bearing
latereally compressed, spbequal denticles rising only a
ghort distance above the platform;,; aboral attachment
gcar slender, widely flaring on the inner side; sides
of platform almost vertical.

Plesiotypes.--Missourl School of Mlnes GS02, G936

(figured).

Remarks.——0avusgnathug sinuata (Herris and Hollings-
worth) differs from O. lauta in that the elevation of
the parapets of the latter are about equal end the
ornamentation is typically one of transverse ridges
rather than nodes,

The dividing line between specimens plased here

and those assigned to Polygnathodella ocuachitensig is an

arbitrary one, as specimens are known that show all
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gradational forms from Cavusgnathus sinuata through

Polypgnathodella ouachlitengis to P. attenuats and

P. convexa., Those snecimens having the longitudinal
medlan trough extending posteriorly past the midpoint

of the platform have been assigned to Cawvusgnathus

ginuata.

Occurrenge.-——VWapanucks formation, Oklahomsa;

Dimple formation, Marathon region, Texas.

Genug IDIOGHATHODUS Gunnell, 1931

Idiognathodus sinuosus Gravees n. sp.

Plate VI, figure 22

Outline of platform in oral view, long, slender,
ginuous, posteriorly pointed, greatest width near
midlength; accesgsory lobes on inner margin mostly
anterior to junction of blade and platform; transverse
sectlon of oral surface flat; oral surface ornamented
with 10 to 14 parallel tranaverse ridgses complete from
one margin to the other, normal or slightly oblique to
axls. Blade of average length ending abruptly against
the first continuous transverse ridge; set off from the
platform on either side by deaep, laterally conatricted
sulcl so that lateral margins of the anterior portien

of the platform extend as free edges.
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‘Holoetype .—~Misgourl School of ¥ines G906 (figured).
Qccourrence.—Dimple formation, Marathon region,

Texas.

Genus LIGONODINA Ulrich and Basgler, 1926

Ligonodinea (?) peculiaris Graves n. ap.
Plate 1V, figure 17

Terminal fang laterally compressed with rounded
anterior and posterior edges giving an elliptical crogs-
geotion outline near base but having a tendency to
develop & sharper anterlor edge in upper two-thirds.
Anterc-inferior process short, directed downward,
inward, and slightly backward; denticles about four,
the middle two offeet and aligned in a plane &t right
angleg to the plane of the process, rounded in cross-
gection, in gensral, directed upward arnd inward.
Posterior bar wide, laterally compressed, at right
angles to superior denticle; denticles small, round,
node-like, widely separated, few in number. Aboral side
of unit only shallowly excavated, with a small pit
benesth the msin cusp exterding &s a narrow groove along
the base of the posterlor ber.

Holotype.—Missouri Sohool of Mines G303 (figured).

Occurrence ,--Dimple formatiom, Yarathon region, Texas.
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Ligonodina suppressa Graves n. sp.

Plate IV, figure 18

Superior dentlcle long, straight to slightly
recurved, lentioular in cross-section near the base,
compressed in upper portion to a sharply pointed croge-
section outline; inner surface of denticle smoothly
convex; outer gurface more sharply convex at midwidth
but depressed along edges forming broad, almost imper-
ceptible, grooves on outer surface. Base of cusp only
slightly expanded and subclircular in outline; aboral
cavity moderately deep with a deep plt beneath the
superior dentlicle traversed by a groove extending along
the aboral edge of the two limbs.,

Holotype.—Migsouri School of Mines G923 (figured).

Remarks.-~Ligonadine suppressa differs from
L. typa (Gunnell) and L. Lexingtonensie (Gunnell), mainly,

in that the outer face of the superior denticle bears
two shallow grooves.

QOccurrence .——Dimple formetion, Marathon regiom,

Texas,
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Genus POLYGNATHODELLA Harlton, 1933

Polvegnathodella Harlton, 1933, Jour. Paleontology,
vol. 7, p. 15.

Idioznathoides Harris and FHollingsworth, 1933, Am. Jour.

Sci., vol. 35, pl. 1, fig. 14.

The following is the description of the genus
. 48
Polygnathodella as revised by Branson and Mehl;

varenthetical expreassions are additions by the writer
to the revised description:

“Platform-like teeth with antero-posteriorly
elongate oral surface, flat, (convex), shallowly (to
deeply) trenched longitudinally, (or having a-deep
median, ehannel extending posteriorly from the anterior
edge and dying out at a point near the center of the
nlatform), with fine transverse corrugatlons {(comtinuous
across the plate or interrupted at the median channel):
outer side of platform produced anteriorly into a free
blade without vertical differentlation at the cenfluence
of the blade and lateral margin; aboral cide Qeerly
excavated with lateral sides widely flared to produce
a bllaterally asymmetrieal cup, semewhat longer than
wide, with lateral halves antero-postericrly offset.”

Genotype.— Polygnathodella ouvachitensis Harlton.

Remarke.~— The gbove additions have been made to the
reviged description of this genus because the genoholo-
type bears a short median trough and because of the
development of a convex surface on the platform of

Polygnathodella convexa firaves n. 8p.

48. Branson, E. B. and Mehl, M. 0., New Carboniferous
conodont genera: Jour. Paleontology, vol. 15,
p. 103, 1941.
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Polygnathodella sttenuata (Harris and Hollingeworth)
Branson and Hehl

Plate VI, figuree 11, 13-15

Idiognathodus attenuata Harris and fiollingsworth, 1933,

Am. Jour. Sei., Bth ser., vol. 25, p. 203, pl. 1,
figg. 9a, b.

Polygnathodelln attenuata (Harris and Hollingsworth)

-Branson and Mehl, 1941, Jour. Paleontology, vol. 15,
p. 104.

Harris and Hollingsworth's degeription:

"Tooth amall, narrow, slender, olongate, anteriorly
sharply pointed, inner edge of vlate straight, or very
slightly concave, outer edge distinctly concave, etrongly
so around the posterior corner, thus causing the entire
form to appear curved inwardly; plate approximately
uniform in lateral height, in side view oral face flat
and tending to undulate longi tudinally in old age;
oral platform of adult traverged by fifteen or sixiecen
low unbroken ridges, extreme posterler extremity of
plate centrally chammeld® , the chgnnel Timg bearing
glx or seven denticles, the rim of outside half of
plate produced posteriorly to form the thin denticulate
bar."®

Reviged dessriptlion.-=0Outline of platform in crel

vliew long, width variable, and nosteriorlv acutely
pointed; oral surface flat to slightly concave, ornamented
with eight to 20 centlnuous trangverse ridges; anterior
margin of platform may have e short, median, shallew

trough; 1in side view oral feee flat to slightly concawve
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and tending to undulate longitudinally in old age;
outer edge of platform continuea anteriorly as the
laterally compressed, denticulate blade; 1inner edge
continues anteriorly as a free edge tearing four to
elght short, transverse ridges, and geparated from the
blade by a deep, downward, anteriorly plunging trough
which may eontinue posteriorly énto the platform for
a short distance separating the first three platform
ridges.

Plesiotypes.~-Missouri School of Mines G306,

G913, G917 (figured).

Remarks.-——Thls species differs from P. ouachitensig

in that the latter bears a longltudinal oral trough on
the anterior half of the pnlatform and has a concave
oral surface. Polygnsthodella attenuata is the typical

Polyenathodella snd may represent a climax in development

in that the oral trough has almost completely disappeared.

Ocourrence ,——%apanucka formation, Oklahoma; Dimple

formation, ¥arathon region, Texas.
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Polygnathodella convexa Graves n. sp.

Plate VI, figures 10, 12, 18

Platform long, lanceolate and posteriorly pointed
to slipper-shaped. Oral surface markedly convex
laterally and slightly convex longitudinally, bearing
straight to posteriorly oconvex transverse ridges;
outer edge of platform continues anteriorly as a thin,
denticulate blade with laterally compressed, sharp
pointed, dliscrete denticles; 4inner edge continues
anteriorly a short distance forming a free edge traversed
by two to seven short ridges, and separated from the blade
by 2 deep, downward plunging sulcus which may continue
posteriorly onto the platform as a shallow trough
separating the transverse ridges on the anterior one-
thixrd of the platform. In some specimens the two
transverse ridges just posterior to the terminus of the
trough are bifurcated near the outer side of the
platform.

Holotype .~~Missouri Sohool of Mines G907 (figured).
Paratypea, Missouri School of M¥ines G808, G918 (figured).

Remarksg.—-Polygnathodella gonvexa differs from

other species of Polygnathodella in that its oral surfaoce

18 markedly convex both laterslly and longi tudinally.
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Thie species probably represents a stage equal to

P. attenuata in development from Cavusgnathus sinuata

through Polygnathodells ouachitensis.

Oecurrence.—Dimple formation, Marathon reglion, Texas.

Polygnathodella ousehl tensis Barlton
Plate VI, figures 8, 9

Polygnathodella ouachitensis Harlton, 1933, Jour.

Paleontology, vol. 7, p. 15, pl. 4, figs. l4a-o.

Idiogmathodus corrugata Harris and Hollingsworth, 1933,

Am. Jour. Sci., 5th ser., vol. 35, p. 202, pl. 1,
figs. B8a, b.

Polygnathodella corrugata (Hapris and Hollingsworth)

Branson and Mehl, 1941, Jour. Paleontology, vol. 15,
p. 105.

Harlton's description of Polyguathodella ouachitensis:

“Plate lsnoceclate in outline, posterior bar with
denticles; oral surface with transversed distinct carinae;
posterlor bar conneated with upper margin of oral surface.
The carinae at lower oral surfasce coincide with the upper
ones, posteriorly it has the tendency to incurve.®

Harris and Hollingsworth's desoription of Idiognathodus
corrugsata:

*Plate flat, low, subsymmetrically lanceolate in
oral view, becoming breader with age, in aboral view
deeply concave with greatest depth at posterior end of
plate, in side view orel face of plate flat, becoming
slipper-shaped or undulating orally in old age;
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plate widest immediately behind center, inner one-~hglf
of plate bending downward and inward posteriorly at an
angle of apnroximately 20 degrees to form a distinct,
short, postericr channel, nine %to eleven low unbroken
ridges extend subparallel across the anterior two-thirds
of the plate, the first three or four of which arch
forward at the margins; on the posterior end of the
inner one-half of the oral face are approximately six

to elght short, corrugated ribs; the posterior projecting
bar is formed by the ocontinuation of the outside one-
half face of plats, it is thin, high, and coarsely denti-
culate .M

Revised description.-—Plate lanceolate to slipper-

shaped in outline; oral surface flat to deeply concavg,
bearing a median trough from the anterior edge to about
the midpoint of the platform, having six or more
continuous transverse ridges on the posterior portion
of the platform; the anterior portion of the platform
bears slx trangverse ridges which are interrupted at the
median trough. The outer side of the platform continues
anteriorly as a laterally compressed, denticulate blade
with sharp-pointed diserete terminl; inner aide of
platform continues a short distance anteriorly as a
free edge bearing three to flve short transverse ridges,
and separated from the blade by a deep, downward
plunging continuwvation of the median, platform trough.
Pleslotypes.~—Missouri School of Hines G936 (figured).

Remarke.—Polygnathodella ounachl tensig is not the

typlcal Polygnathodells eyen though it ig the genotype.
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The tyovical forms do not show the marked loneitudinal
cral trougrh snd are only slightly concave to flat on the
oral surface. It differs from P. convexa in that the

latter has a convex oral surface. P. cuachitensis may

represent the transition in form between Cavusgnathug

and the more tynicel Polygnathodellas such as

P. attenuata and P. gonvexa.

Qocurrence .—~¥Wapanucka formation and Johas Valley

shale of Oklehoma; Dimple formation, Marathon region,

Texas.

Genug STREP TOGNATHODUS Stauffer and Plummer, 1932

8treptognathodus irregularis Graves n. sap.

Plate VI, figures 17, 21, 24

Outline of platform in oral view, short, thin,
posteriorly pointed, greatest width at anterior end;
inner side of platform straight to slightly convex;
outer side moderately convex; two accessory lobes with
two to five nodes developed on each lobe; oral surface
travergsed by subequal ridges on each side of a shallow,
inwardly curved eccentric median trough which terminates
at both ends agalust complete transverse ridges. Blade
median, thin, bearing laterally coampressed, short,

discrete denticleg and set off from platform on elther
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side by deep sulci which terminate against the continuous
transverse ridge on the anterior margin of the platform;
lateral edges continue anteriorly ag free edges bearing
four to elght nodes.
Holotype.--Mimsouri School of Kines, G901 (figured),
Paratypes, Missourli School of Mines G906, €910 (figured).

Occurrence,—Dimple formation, Marathon region,

Texsag,

8treptognathodus (?) nodosus Graves n. ap.
Plate V, figure 19

Outline of platform in oral view, long, slender,
lanceolate, posteriorly pointed, greatest width near
midlength; oral surface ornamented with parallel Tows
of nodes on either side of carina, nodes alternate in
prosition with those of the scarina. An accessory lobe
consisting of a row of two to five nodes flanks each
side of the platform; denticulete blade joins platform
at a median position and continues as the central row of
nodes; a8hallow suloil are continuous anteriorly on
eilther side of the carina so that the oral surface of
the anterior portion of the platform extends ae free
edges.

Holotype .—Missouri School of Mines G907 (figured).
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Remarksg.-—This gpecies has been referred to

Strentognathodus rather than to (nathodus beczuse of the

accsgsoTry lobes which occur on voth gides of the oral
surface.

Occurrence.--Dimple formation, Marathon region,

Texas,

Genue SYNPRIONIODINA Ulrich and Bassler, 1938

Synprioniodina (?) compressa Graves n. sp.
Plate VI, figure 1l

Two wide, blade-like bars in a common plane meet at
an eangle slightly greater than 90 degrees; both barg
of equal lengih, widen perceptibly near the extremities,
contain many subequal closgely spaced, laterally compressed,
denticles partly coalesced at junction with bar and
inclined anteriorly at an angle of about 45 degreess;
denticles on both barg parsliel. A superior denticle
about three times wldth of smeller denticles occupies
central position at junction of bars. Pit directly
beneath superior denticle lsterally oompressed, shallow,
extending equal digtances on the aboral side of each bar.

Holotype .—~Missouri Sohool of ¥ines GS03 (figured).
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Renarks.—--The generic affinity of this species is

in doubt because of the egual lenxth ¢f the bars and

becaus¢ 1t lecksg the prominent median pit with flaring

sides.

Qccurrence.--Dimple formation, ¥arathon region,

Texas.
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EXPLANATION OF PLATE I
(A1l figures X40)

Figures 1, 7, 33 — Drepanodus arcuatus Branson and Mehl.

1, 7, Sample G318. 233, Sample G213.

, 31, 34 — Oistodus pandus Branson and Mehl.

3, 34, Sample G203. 31, Semple G235,

3, 12 — Drepanodus gtriatus Graves n. sp.

3, Sample G323. 12, Holotype, Sampls G225,

, 11 —== Cordylodus simplex Brasnason and Xehl,

Sample G227

5, 9 -—- Heterognathus idoneus Stauffer. Sample G227.

6 —- Acodus expansus Graves n. sp. Holotype,

Sample G333.

8 — 0Oistodus curvatus Branson and Mehl.

Sample G318.

10 — Scolopodus guadraplicetus Branson and Mehl.

Sample G330.
13 —— Drepancdus parallelusg (?) Branson and ¥ehl.

Semple G2313.

14 —- Scolopodus pseudoquadratus Brangon and Mehi.

Bample G333.
15, 17 -—— Olistodus fornicalus Stauffer.
15, Sample G203. 17, Sample G325.
18, 28 — ©0istodus extensus Graves n. 8p.
16, Holotype, Sample G201. 28, Sample G209.
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19

20

31
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Acodus denticulatusg Graves n. sp.

Holotype, Sample G323,

Paltodus distortus Brangon and Mehl.

Sample GR09.

Lentochirognathug gp. Branson and kehl.

Sample G209.

Cordylodusg multidentatug Graveg n. ap.

Holotype, Sample G2337.

33, 23b —— Cordylodusg guadratus Graves mn. ep.

22, Sample G323. 235, Holotype, Sample G201.

24 — Cordylodus (?7) sourius Branson and Mehl.

Sample G237.

28, 30; 33 — Qistodus gracilig Branson and Kehl.

26, 33, Sample G209. 30, Sample G204,

237 — Prionilodug (?) flexuosus Branson and Mehl.

Sample G331.

39 -- Stereoconus robustus Branson and Kehl.

Sample G2098.

33 -- Oigtodug suberectus Branson and Mehl.

Sample G309.
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PLATE I

CONODOXTS OF THE MARATHON PORMATION
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EXPLANATION OF PLATE IX
(A1l figures X40)

Figures 1 -~ Acontiodus dubius Graves n. sp. Holotype,

Sample G503.

2, 9, 10 — Phragmodus undatusg Branson and

Mehl. 2, Sample G504. 9, Sample G508,
10, Sample GBSO1.

3 —~ Trucherognathus sinuosa Branson and Mehl.

Sample GBO3.

4 — Leptochirognathus sp. Branson and Mehl.

Sample GbHO6.

5.~— Paltodus gracilis (?) Branson and Mehl.

Sample G502.

6, 33, 33, 38 — Olgtodus prodentatus Graves n. sp.

11
12

8, Sample Gb04. 233, Sample G414. 233, Sample
G407. 28, Holotype, Sample G413,

Paltodus distortus Branson and Mehl.

Sample G5S03.

Cordylodus plattinengis Branson and Mehl.

Sample G504.
Ulrichodina ep. Furnish. Sample G408.

Drepanodug subarcuatus Furnish.

Sample G4231.
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Figures 13 —— Bryantodina sinuosa Gravea n. sp.

Holotype, Sample G41l4.

14 — Oistodus wvulgaris Brangon and Mehl.

Sample G414.
15, 18 —-- QOistodus fcrnicalus Stauffer.

15, Sample G407. 18, Sample (G414.
18 — 0Oistodus inclinatus Branson and Mehl,

Sample G500.

17 ~-~ Paltodus variabilis Furnigh. Sample G414.

19, 20 —- 0istodus asbundans Branson and ¥ehl.

19, Sample G4231. 30, Sample G414.

81 — Leptochirognathus sp. Brenson and Mehl,

Sample G412.

34 -~ Acontiodus sp. Sample G409.

25, 30 — Cordylodus (?) spurius Branson and Mehl.

25, Semple G407. 30, Sample G406.

26 — Phragmodus undatug Branson and Mehl.

Sample G413,

37 — Dichognathus typica Branson and Mehl.

Sample G500.
29, 31, 323 -- Loxognathus flabellata Graves n. 8p.

39, Sample G414. 31, Holotype, 8ample G431.
32, Senile specimen, Sample G414.
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Figures 33, 35, 38 —- Dzerkodina macrodentata Craves

n. sp. 33, 35, Sample G414. 35, Holo%ype,
Samnle ¢G414.

34 -~ Disgtodus pandus Branson and Hebl. Sample

G4186.

37 —— Acocdus bicestatus Branszon and Mehl.

Samnle (G414.
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PLATE 1X

CORODOXTR OF THE %0CP* 8 ROLIOW FORNATION - FI168. 1-10
" COECDOETS OF THE YORT PENA FORBATION - FIGS. 11-37
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EXPLANATION OF PLATE III
(A11 figures X40)

Piguree 1 —— Phragmodus lnsculnptus Branson and Mehl,

Sample G611.

3, b — 8colopodus quadraplicatus Branson and ¥ehl,

Sample G810.

3, 6 — 0Ozarkodina tenuis Branson and Hehl.

Semple GB814.

4, 10, 23 —_Paltodus gracillis Branson and ¥ehl.

4, Sample GB14. 10, Sample G615,
32, Sample G611,

7, 8 — Phregmodus undatus Branson and Nehl.

Sample GE1l.

89 —~ Phragmodug dlssimilaris Branson and ¥ehl.

Sample 0814,

11 —— QOordylodus plattinensis Branson and Mehl.

Sample G614,

12, 13 — Phragmodus delicatus Branson and Mehl,

Sample G603.
14 — Belodus (?) sp. Sesmple G610.
15 — Cordylodus (?) ep. Ssmple G614.

18 — 0Oistodus gracilis Branson and ¥ehl. Sample GB&ll,

17, 31, 24, 27 — Qigtodus curvatus Brsngon and Kehl.

17, Semple f:rom viclnity of Heart Mountain.
21, Sample G606. 34, 27, Sample G616.
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Figures 18 —- Olsgtodus inclinatus Branson and Mehl.

Sample G807.

19, 20, 25 — Heterognathus (7) sp.

19, Semple G802. 20, 25, Sample GB05.

23 — Cordylodus (?) delicatus Branson and Mehl.

Sample ¢614.

368 — Belodus wykoffensis Stauffer. Sample (601.

38 — Trichognathus tenuls Brangon and ¥ehl.

S8ample G6056.

39, 33-35 —- Ambalodus trianpgularis Branson and

Mehl. 29, 33, oral and lateral views,
separate specimens, 8ample G816. 34, aboral
view, sample from vicinity Heart Kountain.

35, lateral view, Sample G8l4.

30 —- Cordylodus {?) concinnus Branson and Mehl.

Sample GB1S6.
31 -~ Paltogug sp. Sample GB1S5.

32, 36-38 — Amorphognathug ordovicia Branson and

Mehl. Sample from vicinity Heart Mountaln.
32, avoral views. 36-38, oral views of

separate specimens.
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PLAYE 111

CONODONTS OF THE MARAVILLAS FORMATION
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EXPLARATICN OF PLATE IV
(A11 figures X40)

~ 7 — Hindeodelle sp. 1, Sample G6S04.

2, Sample (902. 3, 5, Sample GO10.
4, Bample G903. 6, Sample G906 . 7, Sample G901.

8 —— Synprioniedina alternats Ulrich and Bassler.

9
10
11

12

15,

16

17

18

19

- Sample GS0B.

~— Metalonchodina tenors Ellison, Sample GS08.

-—— Synprioniodina microdenta Ellison. Sample G919.

— Synprioniodina (?) gompressa Graves n. sp.

Holotype, Sample GS03.
- 14 — Ozarkodina delicatula (Steuffer and

Plummer). 12, Sample G926. 13, Sample G917.
14, Sample G307.
23 -- Lonchodlna clarki (Cunnell).

Sample G9O12.

— Lipgonodina suppressa Gravesg n . 8p.

Holotype, Sample G823.

~ Ligonodina (?) peculisrig Craves n. sp.

Holotype, Sample G903.

— Brvantodus equllaterug Branson and Mehl.

Bample G928.
~—— TPrighognathue subacoda (Gumnell).

Hgmple G305.
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Figures 30 ~-— Metalonchodina sp. Sample GS07.

28l —- Lonchodus gimplex Pandér. Sample (G936.

23, 24 — Lisonodina lexingtonensis (Gunnell).

2%, Sawmple G913. 24, Sample G926.

25, 37 ~-~ Prioniodusg barbatus Branson and Mehl.

35, Sample G923. 237, Sample (938.
28 — Lonchodina (?) sp. Ssmple G910.
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PLATE IV

CONODO¥ TS OF THE DINPLE FORMATION
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EXPLANATION OF PLATE V
(311 figures X40)

Figures 1, 3, 5 — Zpathognathodus minutus (Ellison).

1,5, lateral views, Sample (G803,
3, lateral view, 8ample G907.

2 -~ Spathopgnathodus disparilis Branson and Kehl.

Oral view, Sample G921,

4, 6 — Spathognathodus commutatus Branson and

Mehl. 4, BSample GO0l. 6, Sample G906.

7, 23 — Polygnathus brevilamina Branson and ¥ehl,

7, Sample G927. 232, Semple GO23.
8 - 10, 12 — Cnathodus texanrus Roundy.

8, 10, Bample 0908. 9, Sample @912.
13, G926.

11 — Cnathodus ap. (immature specimen) Ssmple
G302,

13 - 17 — Gpnathodus wapanuckensig (Harlton).

13, Sample GS818. 14, Sample G917.
15, 17, Sample GS13. 16, Sample GS02.
18 — Polygnathus triangularis (7) Branson and

Kehl. Sample 6910,

18 — Streptognathodus (?) nodosus Graves n. sp.

30 -~ Gondollels ap. BSample GO938.
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Figures 31 -~ Polypnathus angusta Branson and Mehl.

Sample GO10.

23 — Palmatolepis rugosa (?) Branson and Mehl.
Sample G923,

34 — Polygnathus sp. Sample GB01.

25 — Palmatolepla minuta Branson and lehl.

Sample G919.

26 — Palmatolepisg (?) sp. Sample G917.

37, 29 -—'Eglmatolengg_suoerlobata Branson and

Menl. 237, Sample G923. 29, Sample GS02.

2B — Palmatolepis guadrantinodosa Branson and

Kehl. Sample G908.
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CONODONTS OF THE DIMPLE FORMATION



o1

EXPLANATION OF PLATE VI
(A11 figures X40)

Figures 1, 5, 7 — Cgvuegnathus sinuata (Harris and

Hollingsworth). 1, Sample G926,
5, 7, Bample G903.

3 — Cavusgnathug lauta Gunnell. Sample GS07.

3 — Cavuggnathus giganta Gunnell. . Sample G9230.

4, B — Cawvusgnathus nodulifera Graves n. sp.

4, Holotype, Sample G933, 86, menile specimen
(i1dentification questionable), Sample G919.

8, 9 — Polygnathodells ounachitensis Harlton.

Sample G228,

10, 13, 16 - Polygnathodella convexa Graves n. 8p.

10, Holotype, Sample GO907. 13, Sample GS08.
16, Sample GE818.

11, 13 - 15 — Polygnathodella attenuata (Harris

and Hollingsworth). 11, Sample GS906.
13, Sample GOI7. 14, 15, Sample G912.
17, 21, 24 -~ Streptognathodus irregularis

Graveg n. sp. 17, Holotype, Sample GS01.
31, immature specimen, Sample G910.
24, immature spéecimen, Semple GH0SB.
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Figures 18 —- Streptognathodus eancellosus (Cunnell),

8enile speciwen, Sample G90S.

19 ~— Streptognathodus (?) sp. Sample (G912.

20, 23 — ldiognathoduas delicatus Gunnell,

Immature speciméns, Jample G912,

33 ~— Idiopnathodus sinuosug Graves n. sp.

Holotype, BSample G208,
35=37 ~~ ldlognathodus wmagnlfious.

25, 26, Sample 0913. 27, Sample (904.
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