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ABSTRACT: The upper member of the Henryhouse Formation constitutes a succession of moderately argillaceous carbonate
mudstone and calcareous shale that crops out in the Arbuckle Mountain region in southern Oklahoma. In the central and southern
Arbuckles, the thick upper member of less argillaceous carbonate strata (up to 100 m) rests disconformably on the thin lower member
(Gorstian-early Ludfordian) and the unconformity coincides with the mid-Ludfordian Lau Event and carbon isotope excursion (CIE).
On the Lawrence Uplift the upper member rests unconformably on the lower, Sheinwoodian part of the Clarita Formation. Five succes-
sive conodont faunas occur in the upper member: a thin basal interval characterized by Jeppssonia n. gen. (J. snajdri-J. crispa group); an
interval lacking age-diagnostic conodonts; a thick interval characterized by Oulodus elegans elegans, Belodella anfracta, Zieglerodina
altidens n. sp., Panderodus cernus n. sp., and Dapsilodus terminus n. sp, a fourth thin interval of Ou. elegans detortus, and a fifth thin
interval with the acme of B. coarctata that extends up to the top of the Henryhouse. The Jeppssonia fauna is late Ludfordian in age, the
undiagnostic interval may be late Ludfordian or early Pridoli in age, and the upper three faunas are Pridoli in age. The diverse shelly
fauna of the Henryhouse Formation does not occur in the lower member and nearly all collections of shelly fossils were obtained from

strata of the upper Henryhouse bearing the upper three Pridoli conodont faunas.
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INTRODUCTION

The Ludlow-Pridoli Henryhouse Formation comprises the
lower portion of the upper Silurian to Lower Devonian marl-
stone section of the Hunton Group that crops out in southern
Oklahoma and extends into the subsurface of the adjacent Ana-
darko and Arkoma basins (text-figure 1). Amsden described
the stratigraphy of the Hunton Group in Oklahoma and dis-
cussed the paleontology and age relations of the constituent
formations in a series of publications spanning forty years
(e.g., Amsden 1951, 1957, 1960, 1975, 1980, 1988). The upper
Silurian to Lower Devonian marlstone interval, although litho-
logically uniform, had been divided into two formations in
early studies (Maxwell 1936; Reeds 1911) because of the dif-
ferent brachiopod faunas in the late Silurian Henryhouse For-
mation and the Early Devonian Haragan Formation (text-figure
2). Amsden (1951, 1958) documented the distinct differences
between the Henryhouse and Haragan brachiopod faunas,
which he attributed to the presence of a major unconformity
between the two marlstone units (Amsden 1960, 1988). Later
research on trilobites (Campbell 1967, 1977), ostracodes (Lun-
din 1965, 1968), and corals (Sutherland 1965) supported the
sharp faunal distinction between the two units. Subsequent
workers have followed the subdivision of the Hunton marl-
stone into two formations, while acknowledging the difficulties
of separating the units on lithological grounds (e.g., Stanley
2001). More recent work has questioned the magnitude, or
even the existence of, an unconformity between the Henry-
house and Haragan formations at many sections (Barrick and

Klapper 1992; Jacobi et al. 2009). The differences in the fauna
between the two units is likely a result of a regional biotic turn-
over related to the Klonk Oceanic Event (Barrick and Kleffner
2022; Barrick and Meyer 2019; Jacobi et al. 2009).

Barrick et al. (2010a) subdivided the Henryhouse Formation into
two informal lithological units (text-figure 2). The basal unit of
highly argillaceous and silty carbonates and shales was designated
as the “lower member” of the Henryhouse Formation and the
overlying, younger and less argillaceous carbonates as the “upper
member.” Conodont faunas of the Kockelella crassa, Ancoradella
ploeckensis, and Polygnathoides siluricus zones indicate that the
lower member ranges in age from the early Gorstian into the mid-
dle Ludfordian (Ludlow). The mudstone lithofacies, Dapsilodus
conodont biofacies, and presence of graptolites indicated relatively
deep-water, offshore deposition for the lower member. The distinct
lithological and conodont faunal break between the two members
marks a disconformity corresponding to the Lau Oceanic Event
and the mid-Ludfordian carbon isotope excursion (CIE) (Barrick
et al. 2010a).

In this paper we document the conodont faunas of the upper
member of the Henryhouse Formation, which ranges in age
from late Ludfordian (post-Lau Event) to the end of the Pridoli
(Klonk Event). Brief summaries of the faunas were published
in Barrick (1988) and Barrick et al. (1990) and are updated
here with illustrations of significant taxa. This paper fills the
gap between the conodont faunas of the lower member of the
Henryhouse Formation described by Barrick et al. (2010a) and
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TEXT-FIGURE 1

Map of southern Oklahoma showing Hunton Group outcrop belt (shaded) and locations of sections discussed in this paper. Hunton outcrop
map after Stanley (2001). Inset map of south-central North America shows locations of major tectonic features during early and middle
Paleozoic time. Position of study area shown by black box; location of Kingfisher County is indicated by ‘K’. Coordinates for localities are

given in the Locality Appendix.

the papers of Barrick and Klapper (1992) and Jacobi et al.
(2009), who documented the conodont succession across the
Silurian-Devonian boundary in the uppermost beds of the Hen-
ryhouse and those of the lower Haragan.

MEMBERS OF THE HENRYHOUSE FORMATION

The lower member of the Henryhouse Formation is composed
of up to 13.5 m of highly argillaceous, silty carbonate mud-
stones and calcareous shale that rest on the upper beds of the
Wenlock to basal Ludlow Clarita Formation in the southern
and central Arbuckle Mountains (Barrick et al., 2010a). It is
largely restricted to the central and southern Arbuckle Moun-
tains (text-figure 1). Because of the argillaceous nature of the
lower member, well-exposed outcrops are rare and the basal
part of the Henryhouse Formation is often a mostly covered
interval lying between the exposed top of the Clarita Formation
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and the lowest part of the upper member of the Henryhouse
Formation.

Across most of the Hunton outcrop belt, the upper member of
the Henryhouse Formation is thicker than the lower member, but
the thickness varies with geography. In the southern Arbuckle
sections (Hickory Creek, Cal, I35, and Ca2, text-figure 1) the
upper member is about 45-50 m thick. In the central Arbuckle
sections (Highway 77, SW Davis, Dougherty West and Goddard
Youth Camp; text-figure 1) the upper member is thinner, ranging
from 10 to 20 m thick. On the Lawrence Uplift, where the
lower member is very thin or absent (Sections 910, P1, and
P1H; text-figure 1), the upper member attains its greatest thick-
ness of 80 m.

The upper member of the Henryhouse Formation rests on the
lower member in the central and southern Arbuckles. The
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TEXT-FIGURE 2

Summary chart of the Ludlow-Pridoli conodont zonation of Corradini et al. (2014, 2024), oceanic episodes and events of Jeppsson and
Aldridge (2000) and Jeppsson et al. (2006), and faunal intervals of the Henryhouse Formation. Lower Henryhouse zonal and age assignments

are discussed in Barrick et al. (2010a).

lower few meters of the upper member are carbonate mudstone
to packstone that contains relatively low amounts of fine terri-
genous clastics. This basal unit is more prominent than the
lower member in well-exposed sections, and in poorly exposed
sections it forms a small ridge above the covered lower mem-
ber. The greater part of the upper member in this area com-
prises a succession of argillaceous carbonate mudstone and
wackestone in which the variable amounts of fine grained terri-
genous clastics produce intervals of poorly exposed units sepa-
rated by small, more resistant ridges. The skeletal content of
the mudstone beds is usually less than 10%. HCI insoluble

residues, mostly clay-sized material, vary from 10 to 30% in
an irregular manner through the measured sections. On the
Lawrence Uplift, where the lower member is thin or absent,
the lower several meters of slightly argillaceous carbonate
mudstones are moderately well-exposed. The greater thick-
ness of the upper member comprises carbonate mudstone and
wackestone with greater amounts of fine-grained terrigenous
clastics and calcareous shale and forms fewer, less prominent
ridges. The upper member is mostly exposed as series of
glades, from which most of the Henryhouse shelly fauna was
collected (see discussion of the shelly fauna below).
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Southern Arbuckle sections: Ca2, I35, and Hickory Creek
sections.

At section Ca2 of Amsden (1960), on the south flank of the
Arbuckle Mountains just east of US Highway 77, the lower
member is about 10 m thick, but only a few beds are exposed.
Barrick et al. (2010a, p. 62) described the lower member at the
Ca2 section. The base of the upper member is a distinct low
ridge (3 m) of less argillaceous carbonate mudstones (text-
figure 3). The remainder of the section is a series of depres-
sions of poorly exposed carbonate mudstone and wackestone
alternating with small ridges of better exposed less argillaceous
carbonate mudstone. Some of the more argillaceous units of
the upper member are reddish brown in color, unlike the typical
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TEXT-FIGURE 3

brown color of the Henryhouse. The upper member is about 43 m
thick.

The I35 section is about 1 km west of the Ca2 section, along
the southbound lane of Interstate 35. This is Stop 2 of Barrick
et al. (1990) and Stop 3 of Al-Shaieb et al. (1993). Jacobi et al.
(2009) described the conodont faunas and carbon isotope strat-
igraphy across the Henryhouse-Haragan interval, spanning the
Silurian-Devonian boundary. Here we include an additional
7 m of upper Henryhouse strata (text-figure 4) below the section
shown in Jacobi et al. (2009, text-fig. 3).

The Hickory Creek section, about 13 km west of the Ca2 section,
is poorly exposed (text-figure 5) The basal limestone of the upper

Species Elements/kg

S0 5 10 0 10 100 1000

carbonate argillaceous calcareuus
] cabense L] aslasens b

Stratigraphic column of the upper Henryhouse member at the Ca2 section showing distribution and abundance of conodont taxa. The Jeppssonia fauna is indi-
cated by the brown shading, the undiagnostic fauna by no color, the Oulodus elegans fauna by the blue shading, the Ou. elegans detortus interval by the pur-
ple shading, and the Belodella coarctata interval by the reddish-purple shading. Colored horizonal dashed lines indicate significant first and last occurrences:
brown — highest Jeppssonia species; pink — lowest Belodella anfracta (Ba); yellow — lowest Oulodus elegans elegans (Oee); green — Dvorakia amsdeni (Da);
bright green — Dapsilodus terminus (Dt); dark blue — lowest Zieglerodina altidens (Za); bright blue — Panderodus cernus (Pc); orange — Oulodus elegans
detortus (Oed); red — Belodella coarctata (Bc). Bs — Belodella silurica; Jc — Jeppssonia crispa, Jp — J. parasnajdri; Js — J. snajdri; Df — Decoriconus fragilis,
Do — Dapsilodus obliquicostatus; Dvs — Dvorakia? sp.; Ozc — Ozarkodina typica group; Pa — Parazieglerodina auriformis; Pe — Praeicriodus sp.; Ps —
Pseudooneotodus spp.; Pu- Panderodus unicostatus; We — Wurmiella excavata; Wa — Wurmiella sp. A, Ze — Zieglerodina eosteinhornensis.
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TEXT-FIGURE 4

Stratigraphic column of the uppermost part of the upper Henryhouse member at the I 35 section showing distribution and abundance of cono-

dont taxa. See caption to text-figure 3 for explanation.

Henryhouse forms a small ridge above the covered lower mem-
ber. A couple of small mudstone ridges higher in the section
were also sampled. The thickness of the upper member at
Hickory Creek is estimated from Amsden (1960) to be about 50 m.
‘We could not gain access to the type section of the Henryhouse For-
mation at section Cal of Amsden (1960), which lies on strike
between the Ca2 and Hickory Creek sections.
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TEXT-FIGURE 5

Dt

Central Arbuckle Mountains: Highway 77, Dougherty West,
Goddard Youth Camp, and Southwest Davis Oilfield sections

The Highway 77 section is the well-known and well-exposed
Hunton Group section at the Highway 77 roadcut in the central
Arbuckle Mountains (text-figure 6). This outcrop has been a stop
on numerous fieldtrips and serves as a reference section for study
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Stratigraphic column of the upper Henryhouse member at the Hickory Creek section showing distribution and abundance of conodont taxa.

See caption to text-figure 3 for explanation.
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Stratigraphic column of the upper Henryhouse member at the Highway 77 section showing distribution and abundance of conodont taxa. See

caption to text-figure 3 for explanation.

of Hunton Group stratigraphy. This is section M17 of Amsden
(1960), the Highway 77 section of Barrick and Klapper (1976,
1992) and Jacobi et al. (2009), field trip Stop 1 of Barrick et al.
(1990), and field trip Stop 6 of Al-Shaieb et al. (1993). Stanley
(2001, Stop 9, fig. 49) gives a generalized measured section of the
Henryhouse at Highway 77. Barrick et al. (2010a, text-fig. 5)
described in detail the lithofacies, conodont faunas, and the carbon
and oxygen isotope stratigraphy of the lower member of the Henry-
house Formation at the Highway 77 section. The contact of the
base of the upper member with the lower member of the Henry-
house Formation lies at the base of a prominent 20-cm thick light
brown carbonate mudstone bed (sample 308A, Barrick et al.
2010a). The lower 2 m are moderately argillaceous mudstone and
wackestone that are overlain by 3 m of less argillaceous mudstone
and wackestone that form a resistant ridge. The rest of the upper
member (15 m) is composed of carbonate mudstone to wackestone
with varying contents of fine-grained terrigenous clastics. Saltzman
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(2001, text-fig. 2; Saltzman 2002, text-fig. 6) published a stable iso-
tope curve for the Hunton Group based on this section. Values
of 8'3C and "0 show surprisingly little variation through the
upper member of the Henryhouse between the Lau CIE and Klonk
CIE. Jacobi et al. (2009, text-fig. 4) provided a more detailed cono-
dont biostratigraphy than Barrick and Klapper (1992) across the
Silurian-Devonian boundary at the Highway 77 section and illus-
trated the stable isotope stratigraphy through the Klonk CIE. Theil-
ing (2013, text-fig. 8) and Theiling et al. (2017, text-fig. 3)
resolved subtidal cycles in the uppermost part of the Henryhouse
Formation (Oulodus elegans detortus Zone) that are composed of
lower thinly bedded shale and carbonate mudstone and wackestone
(substorm wave base) overlain by medium-bedded wackestone and
packstone (near fairweather wave base). Analyses of Nd and Sm
isotopes indicated major contributions of an average Acadian source
and an older Canadian Shield and/or Transcontinental Arch source
for the fine-grained terrigenous clastics (Theiling et al. 2017).
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TEXT-FIGURE 7

Stratigraphic column of the upper Henryhouse member at the Dougherty West section showing distribution and abundance of conodont taxa.
See caption to text-figure 3 for explanation.

The thickest and most completely exposed section of the lower (2010a) (text-fig. 7). This section exposes 12.5 m of the lower
member occurs in the base and bank of a small natural stream that member of the Henryhouse Formation and both the lower contact
cuts through the steeply dipping beds of the Hunton Group south- of the member with the underlying Clarita Formation and its upper
west of Price’s Falls, the Dougherty West section of Barrick et al. contact with the upper member of the Henryhouse Formation. The
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Stratigraphic column of the upper Henryhouse member at the Goddard Youth Camp Section section showing distribution and abundance of
conodont taxa. See caption to text-figure 3 for explanation.
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upper Henryhouse is just 8 m thick. The basal 1.2 m of the upper
Henryhouse is soft-weathering argillaceous carbonate mudstone. It
is overlain by a well-exposed 2.2 m ridge of less argillaceous car-
bonate mudstone and wackestone, followed by a lower ridge of
4.6 m of more argillaceous carbonate mudstone. The overlying
section of argillaceous carbonate mudstone is assigned to the Har-
agan Formation based on the recovery of Caudicriodus elements.

The section at the Goddard Youth Camp (text-figure 8) appears to
be the same as section M10 of Amsden (1960). Stanley (2001)
described a similar section as his Stop 4 (Goddard Youth Camp
section). Recognition of the Henryhouse Formation in this area is
problematic based on lithology alone. The basal 6 ft (1.83 m) of
yellowish gray carbonate mudstone that Amsden (1960) assigned
to the Henryhouse Formation lacked fossils, whereas he reported a
large shelly fauna from the mottled yellow and red carbonate mud-
stones of the overlying beds. Stanley (2001) reported that the
thickness of the Henryhouse Formation is at least 7.0 ft (2.13 m)
thick. Beds assigned to the lower member of the Henryhouse For-
mation are soft-weathering, argillaceous carbonate mudstones
(Barrick et al. 2010a). The basal 1 m of the upper Henryhouse is a
unit of less argillaceous, more resistant weathering carbonate mud-
stone and wackestone. This unit is overlain by 7 to 8 m of softly
weathering argillaceous carbonate mudstone, some beds of which
are red-brown in color, in contrast to the usual brown coloring.
The Henryhouse/Haragan contact was determined by the presence
of Caudicriodus elements.

The Southwest Davis Oilfield section (text-figure 9) lies about
2 km northwest of the Highway 77 section. The short strati-
graphic section forms part of a small, overturned fault block.
The upper member of the Henryhouse rests directly on the
Llandovery Cochrane Formation and the basal 0.5 m of the Henry-
house produced reworked Cochrane conodonts. The entire section
of 4.5 m is the typical argillaceous mudstone and wackestone of
the Henryhouse. The base of the Woodford Shale lies above a
covered interval of 1.5 m.

Lawrence Uplift: P1, P1H, and 910 sections

The Henryhouse Formation at section Plof Amsden (1960)
is about 75 m thick, all of which is the upper member of the

SOUTHWEST DAVIS (SWD)

Henryhouse. The base of the upper member rests directly on the
lower part (Sheinwoodian) of the Clarita Formation and the lower
member of the Henryhouse is absent. The lower 11 m of the upper
member forms a small, well exposed outcrop along Chimneyhill
Creek, section P1H (text-figure 10). Argillaceous carbonate mud-
stone and wackestone dominate the section and few beds of pack-
stone and thin shales are present. The overlying 54 m of the upper
Henryhouse occurs as a series of glades of poorly exposed, fossil-
iferous argillaceous carbonate wackestone that extend from the top
of section P1H to near the top of the member. Many of the shelly
fossils from the upper Henryhouse were obtained from the glades
in section P1 and nearby sections on the Lawrence Uplift (Amsden
1960; see discussion of Henryhouse shelly faunas below). The
uppermost 10 m of the upper member is better exposed and cono-
dont faunas from the upper member and lower beds of the overly-
ing Haragan Formation were described by Barrick and Klapper
(1992).

Section 910 (text-figure 11) lies in the road and road ditch of a
dirt road that runs along the boundary of sections 9 and 10
about 5 km southeast of section P1H. Grading of the road per-
mitted exposure of more resistant carbonate units. About 20 m
of the Henryhouse Formation could be measured. The lowest
2.5 m is poorly exposed extremely argillaceous carbonate mud-
stone that is the lower member. The occurrence of Polygna-
thoides siluricus confirms this assignment. Above the lower
member is a small resistant 5-m ridge of less argillaceous car-
bonate mudstone and wackestone. The remainder of the upper
member is less well exposed argillaceous carbonate mudstone
like that seen at section P1.

UPPER HENRYHOUSE CONODONT FAUNAS

The samples used in this study were collected over a period of
about 60 years, starting with a small number of Amoco samples
collected by Klapper during the 1960’s. In 1972-1973, Klapper
and Barrick took a new set of Henryhouse samples, which were
intended to form the basis for the latter’s MS thesis. The poor
recovery of conodonts from many samples was not sufficient for
this project. Later, in 1978-1979, Barrick collected some additional
samples with the assistance of T. W. Amsden. Finally, from 1993
to 1996, Barrick collected numerous, sometimes large (5-10 kg)
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TEXT-FIGURE 9

Stratigraphic column of the upper Henryhouse member at the Southwest Davis Oilfield section showing distribution and abundance of cono-

dont taxa. See caption to text-figure 3 for explanation.

294



Stratigraphy, vol. 21, no. 4, 2024

Section PIH
66m to base of
" Haragan Conodonts Species Elements/kg
T=1=T1]""° P ry 1R 1 ! Ay
o= I A P
e RN NI R :
g el A L - s
= 8 T s R I B I [ o
I 7- — ;llIIl'lIIIII:lllI:.II‘I-il'.-!.l.‘lll!lll.l.l.!lll".flllIIIII::’IIIIIII.III‘ FPEEFERPRERN/
> M CTzay by : !
Z STT=I—L ' S vy v
T R N . B
o 5 | ﬁulIIIIlIIIIII.’IIl‘lllll&lIéIl‘%@llIIIlIIl"IIII!IITIIIII 'Illlllllllll'll'*llllllllll
raf M - P i 'L EAR N B i <
o 4= —— R h v . H H . . b
s "B i oee o GG 3
3 17 ; I: I-!’ ] : I n l [ | t ..
——T——TICA I 1 P3 Pe I 1 L...s R,
2L £ D 5 Bg?%i P 7 ) /
==l ' 0| 4
o I=[=Tln i n - e . : E
LOWER Js We Do PuDf Ps o 5 10 0 10 100 1000
CLARITA

Elements/kg 0.1-10] 11-50 ] 51-100]l 101-1000 [ FL ] sarbenste

TEXT-FIGURE 10

aﬁ?il\c?ceous calcareous
udstone shale

Stratigraphic column of the upper Henryhouse member at the P1H section showing distribution and abundance of conodont taxa. See caption

to text-figure 3 for explanation.

samples that form the greater part of the results presented here.
The earlier samples were processed with unbuffered 10% formic
acid and the argillaceous residues were forcefully washed through
the sieves. Later samples were also processed with unbuffered for-
mic acid, but the argillaceous residues were gently rinsed to
remove the acid and dried. The residues were processed like clay
shale, being soaked in kerosene which was decanted and replaced
by hot water. The disaggregated clay could then be gently washed
through sieves (usually 125 pum). Regardless of the procedure
used, many conodont elements are broken. Conodont elements
from the Henryhouse show variable degrees of fine etching of the
surfaces that can be seen in SEM images. Some of the etching is
possibly owing to the use of unbuffered formic acid, but elements
from some later samples processed using buffered formic acid are
also etched in a similar manner.

Five successive conodont faunas occur in the upper member of the
Henryhouse, with indistinct boundaries between adjacent faunas.
These faunas are best documented at the Highway 77 section
(text-figure 6), where the upper Henryhouse is better exposed and
could be more heavily sampled. The rarity of index conodont spe-
cies that are used in existing zonations makes it difficult to pre-
cisely correlate the faunas outside of the study area.

The oldest fauna, the Jeppssonia n. gen. fauna, occurs at the
base of the upper member of the Henryhouse, just above the
position of the Lau CIE. This fauna is largely restricted to
the less argillaceous, more resistant carbonate strata that occur
in the lower part of the upper member and extends only a short
interval into the more argillaceous overlying carbonate strata.

The Jeppssonia fauna is characterized by the uncommon occur-
rences of J. snajdri, J. parasnajdri, J. crispa, and Parazieglero-
dina auriformis, which are restricted to this faunal level. This
fauna is strongly dominated by elements of Dapsilodus obli-
quicostatus, which constitute 40% to 80% of the elements. Ele-
ments of Wurmiella excavata are the second most abundant
group, 10 to 25% of the elements. Other coniform species are
uncommon. Panderodus unicostatus is rare in the lower part of
the fauna, but becomes more common, up to 10% in the upper
part. The total abundance of elements is high, up to just over
1000 elements per kg. The Jeppssonia n gen. fauna can be rec-
ognized at the Highway 77, Ca2, Hickory Creek, Doughtery
West, P1H, and 910 sections.

The base of the second conodont fauna, the undiagnostic fauna,
is marked by the rarity of Dapsilodus obliquicostatus and Wur-
miella excavata, and low abundance, usually less than 50 ele-
ments per kg. All species, except for all species of Jeppssonia
n. gen. and Parazieglerodina, range up from the older fauna.
No new species appear. The more common elements in sam-
ples of the undiagnostic fauna are those of Panderodus unicos-
tatus. The undiagnostic interval is relatively thin. It is about
5 m thick at Ca2, 3 m thick at Highway 77, and less than 1 m
thick at Hickory Creek, P1H, section 910, and at Goddard
Youth Camp it forms the basal 1 m of the upper member of the
Henryhouse. It is absent at the Dougherty West Section.

The base of the third fauna, the Oulodus elegans fauna, is iden-

tified by the appearance of any of several species that range
through the Oulodus elegans fauna to the top of the upper
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TEXT-FIGURE 11

Stratigraphic column of the upper Henryhouse member at the 910 section showing distribution and abundance of conodont taxa. See caption

to text-figure 3 for explanation.

member of the Henryhouse. The first occurrence of either Oulodus
elegans, Zieglerodina altidens n. sp., Dvorakia amsdeni, or Belo-
della anfracta indicate the base of the fauna. The order of appear-
ance of these species differs slightly from section to section.
Dapsilodus terminus n. sp. and Panderodus cernuus n. sp. appear
within the Oulodus elegans fauna. Abundance of elements is low,
between 10 and 100 elements per kilogram, and diversity (number
of species) is only slightly higher (6-8) than in the faunas lower in
the upper member (5-7). The elements of no one species dominate
the fauna, but elements of Belodella tend to be slightly more abun-
dant and occur in more samples of the fauna than species of other
genera.

The base of the fourth faunal interval is defined by the first
appearance of Oulodus elegans detortus. It forms just a thin
stratigraphic interval near the top of the upper Henryhouse. All
species of the Oulodus elegans fauna may be present.

The fifth fauna is the Belodella coarctata fauna, which was
described by Barrick and Klapper (1992) and has been discussed
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further by Jacobi et al. (2009) and Barrick and Kleffner (2022).
The B. coarctata fauna is an excellent indicator of highest Silurian
strata because this short-ranging species forms a conspicuous
acme before its disappearance just below the base of the Devonian.
It is best seen at the 135 section (Barrick and Klapper, 1992; Jacobi
et al. 2009), and occurs at Highway 77, Ca2, Doughtery West,
Goddard Youth Camp, and section P1 (Barrick and Klapper,
1992).

The stratigraphic distribution of the five conodont faunas
shows that deposition of the Henryhouse carbonate mudstones
was not necessarily uniform nor continuous through time at all
sections, especially in the lower part of the upper member. In
most sections, the Jeppssonia faunal interval is relatively thin,
3 m or less (Ca2, Hickory Creek, Dougherty West, P1H). It is
thickest at the Highway 77 section (12 m) and Section 910
(8 m). But at some sections the fauna is missing (Southwest
Davis, Goddard Youth Camp). In a similar manner, the undiag-
nostic fauna varies greatly in thickness. It is thickest at the Ca2
(6 m), Highway 77 (5 m), and Hickory Creek (3.5 m) sections.



At most other sections the undiagnostic interval is only a meter
thick, but at the thin Dougherty West section the Oulodus ele-
gans fauna rests directly on the Jeppssonia fauna. In the
Arbuckle Mountain sections, the Oulodus elegans fauna uni-
formly occupies the upper third to half of the upper Henryhouse
section. In the sections on the Lawrence Uplift (P1, Section 910),
the Oulodus elegans faunal interval occupies most of the thick-
ness of the upper Henryhouse. In both regions the thin intervals
of the Oulodus elegans detortus and Belodella coarctata faunas
lie just below the overlying Haragan Formation.

SILURIAN CONODONT BIOSTRATIGRAPHY

Current zonations

The standard Silurian conodont zonation for the upper part of
the Ludlow through the Pridoli is based on older publications,
starting with the Cellon section (Walliser 1964), and updated
by Corradini et al. (2014, 2024). Melchin et al. (2020) repro-
duced the version of the zonation published by Cramer et al.
(2011) without change.

The post-Lau Ludfordian conodont zones are the Ozarkodina
snajdri Interval Zone and the O. crispa Zone. A Pedavis latia-
lata Zone was first used by Walliser (1964) to follow the pre-
Lau Polygnathoides siluricus Zone. Some workers have
retained this zone, whereas others have omitted it (see Corra-
dini et al. 2014, text-fig. 3). The sporadic occurrences of “Ped-
avis” elements (or Praeicriodus — see below) has hindered the
use of this zone. Corradini et al. (2014, p. 68) used the Pe. lat-
ialata/O. snajdri Interval Zone to encompass the stratigraphic
interval at Cellon between the last occurrence of Po. siluricus
through the higher first occurrence of O. snajdri, and the super-
jacent first occurrence of O. crispa. The O. crispa Zone corre-
sponds to the range of O. crispa, which extends into the
lowermost part of the Pridoli, at least at Cellon (Corradini et al.
2014).

The lower part of the Pridoli was poorly subdivided and was
assigned to the “Ozarkodina” eosteinhornensis Interval Zone
by Cramer et al. (2011) and Corradini et al. (2014, 2024). The
base of the zone was defined by the highest Ozarkodina crispa
and the top of the zone by the superjacent lowest Oulodus ele-
gans detortus. Zieglerodina species (“Ozarkodina eosteinhor-
nensis group”) occur through and above the zone. The base of
Oulodus elegans detortus Zone is defined by the first occur-
rence of the subspecies. Corradini et al. (2014) subdivided the
Ou. e. detortus Zone into two zones. The last occurrence of
Dapsilodus obliquicostatus defined the boundary between the
lower and upper zones The range of “Oz.” eosteinhornensis s.
1. lies within the Lower Ou. e. detortus Zone. The top of the
Upper Ou. e. detortus Zone is defined by the superjacent first
appearance of Caudicriodus species.

Slavik and Carls (2012) subdivided the upper Ludfordian of
Bohemia into five zones above the level of the Lau Event (post
Polygnathoides siluricus). Their Delotaxis fauna (Oulodus sp.)
is a low diversity and low abundance fauna that is interpreted
as the interval of a post-Lau recovery. The second zone is the
Parazieglerodina plodowskii Zone, which corresponds to the
short total range of the species. The third zone is the Pedavis
latialata Zone, the base of which is the first occurrence of this
species. The lowest “Ozarkodina” snajdri occurs less than a
meter higher in the Pozary Quarry. Diversity and abundance
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are greater in this zone than below. The fourth zone is the “O.”
parasnajdri Zone, based on the first occurrence of this species.
The fifth zone is the “O.” crispa Zone, based on the first occur-
rence of the nominal species. Peaks of abundance occur in the
“0.” crispa Zone, where Wurmiella excavata, Panderodus uni-
costatus, Pseudooneotodus species and other coniform species
become more common.

A recent proposal subdivides the Pridoli Series into two stages
in Bohemia. This uses a series of five local conodont zones
based on first occurrences, three of which are species of Zie-
glerodina (Manda et al. 2023, p. 103, 105; Vacek et al. 2018).
The Z. zellmeri Zone lies at the base of the Pridoli in the Poz-
ary Quarry (Sk. parultimus graptolite Zone). The next zone, the
Z.? ivochlupaci Zone lies near the top of the lower part of
the Pridoli (Jarovian Stage of Manda et al. 2023). The base of the
Oulodus detortus Zone lies just below the top of the Jarovian and
ranges into the upper Pridoli (Radotinian Stage of Manda et al.
2023). The “Ozarkodina” eosteinhornensis s. s. Zone occupies a
thin interval above the O. detortus Zone at some sections and the
species largely overlaps with Z. klonkensis in the Pozary Quarry.
The Z. klonkensis Zone spans the greater part of the Radotinian
Stage and the top of the zone is just below the lowest appearance
of Caudicriodus species.

A slightly different set of conodont zones has been applied in
the Baltic region, based largely on cores in Lithuania (Spirido-
nov et al., 2017, 2020a,b). The post-Lau Ludfordian was subdi-
vided into a lower Ozarkodina snajdri Interval Zone and an
upper Zieglerodina? baccata-O. crispa Zone (Spiridonov et al.
2017, 2020a). The base of the O. snajdri Interzone is just above
the last occurrence of Polygnathoides siluricus. These authors
noted that an acme of Panderodus equicostatus characterizes
strata through the Lau Event and just above it. In the Vidukle-
61 core (Spiridonov et al. 2020a), O. snajdri first occurs near
the maximum values of 813C of the Lau Event not far above
the last Po. siluricus, but in the Milaicial-103 core (Spiridonov
et al. 2017), O. snajdri does not appear until the topmost sam-
ple of the the O. snajdri Interval Zone. The first Z.? baccata
defnes the lower boundary of the Zieglerodina? baccata-O.
crispa Zone. The species Z? scanica is restricted to a short
interval near the top of the O. snajdri Interval Zone in both
cores. Qulodus elegans elegans appears approximately at the
base of the Z.? baccata-O. crispa Zone in both cores. Ozarko-
dina crispa occurs in a short interval in the upper part of the
Z.? baccata-O. crispa Zone in the Vidukle-61 core.

Conodont faunas from the Pridoli Series were analyzed from
the Milaicial-103 core (Spiridonov et al. 2020b, text-fig. 3).
The lower part of the Pridoli conodont succession was assigned
to the “Ozarkodina” eosteinhornensis Interval Zone, the base
of which is just above the last occurrence of Zieglerodina?
baccata and Ozarkodina crispa and their zone. In the lower
part of the “Oz. eosteinhornensis Interzone, Z.? scanica reap-
pears with Panderodus unicostatus and these two species dom-
inate the fauna (>70%). Oulodus elegans elegans is less
common. The greater part of the Oz. eosteinhornensis Interval
Zone is an interval of low abundance and diversity, the Silate
Event of Spiridonov et al. (2020b). The base of the upper Pri-
doli Delotaxis (Oulodus) detortus Zone is defined by the first
appearance of the nominal subspecies. “Oz.” eosteinhornensis
s. 1. appears near base of the Interval Zone and is common into
the middle of the D. detortus Zone. Starting in the uppermost
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part of the “Oz.” eosteinhornensis Interzone, O. elegans becomes
abundant and remains abundant into the Klonk CIE. The lower
part of the D. detortus Zone is the Lanea canadenis Subzone. The
upper subzone, the Z. remscheidensis s. 1. Subzone, is based on the
first occurrence of Z. remscheidensis s. 1., which is common into
the interval of the Klonk CIE at the top of the D. defortus Zone.
The shallow water species, Ozarkodina ambigua is also abundant
in the Z. remscheidensis Subzone.

Correlation of conodont faunas of the upper member of the
Henryhouse Formation

A similar pattern of succession of conodont species occurs in
each of the areas discussed above, but the ranges of several sig-
nificant species are reported to be different in each area. Some
of the inconsistencies in ranges may be due to species being
recognized using different criteria, such as Oulodus elegans
detortus and species of Zieglerodina (see discussion in Carls
et al. 2007). These problems make precise correlation of the
faunal intervals of the upper member of the Henryhouse with
other areas difficult. Text-figure 12 summarizes the tentative
correlation of the faunas of the upper Henryhouse Formation
with the more recent Silurian conodont zonal schemes.

The Jeppssonia fauna of the lower part of the upper member of
the Henryhouse Formation corresponds in general to the Peda-
vis latialata-Ozarkodina snajdri-O. crispa zonal intervals dis-
cussed above. The species J. snajdri, J. parasnajdri and J.
crispa occur, but the occurrences are too sparse to permit reli-
able zonal assignments in the upper Henryhouse sections.
Jeppssonia snajdri appears at the base of the upper member
with abundant Wurmiella and Dapsilodus immediately above
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TEXT-FIGURE 12

Comparison of conodont zonations between the Lau and Klonk Events.
The zonation of Corradini et al. (2024) is based on Corradini et al.
(2014) and reflects the Cellon succession. The Bohemia zones are
described in Slavik and Carls (2012), Vacek et al. (2018) and Manda
et al. (2023). Proposed upper stage of the Pridoli: Rad. = Radotinian.
The Lithuania zones are described in Spiridonov et al. (2017, 2020a,b).
Subzones of the Lithuania Oulodus detortus Zone: L. ¢. = Lanea canade-
nis Subzone; Z. r. = Zieglerodina remscheidensis Subzone. Correlations of
zones shown are only approximations. See discussion in text for compari-
sons with the upper Henryhouse faunal intervals.
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the highest Polygnathoides siluricus. The only confirmed
specimen of Pe. latialata occurs with J. snajdri (HC13). Jepps-
sonia parasnajdri first appears higher in the sections where it
occurs with J. snajdri. The only occurrences of J. crispa are at
Highway 77, where it occurs with J. parasnajdri. Parazieglero-
dina auriformis is similar to Pa. plodowskii, which has a lim-
ited range in Bohemia (Slavik and Carls 2012). In contrast, Pa.
auriformis most commonly occurs within the range of J. snaj-
dri and ranges up to overlap with J. crispa.

The upper member of the Henryhouse rests on the lower mem-
ber and older strata unconformably. Where the upper member
rests on the lower member, only traces of the Lau CIE is pre-
served (Barrick et al. 2010a,b). A basal interval of Pedavis lat-
ialata (Cellon) or Oulodus species (Bohemia) is absent. It is
possible that the oldest part of the post-Lau interval is missing
in Henryhouse sections. The dominance of Dapsilodus obliqui-
costatus and Wurmiella excavata through the Jeppssonia inter-
val is unlike faunas described from the other regions. In
Bohemia few coniforms were recovered and Panderodus uni-
costatus dominates (Slavik et al. 2010). In Lithuania, Pandero-
dus species are the most common forms, and other coniforms
are poorly represented (Spiridonov et al. 2017). Relative abun-
dances are not given for the Cellon section, but several coni-
form genera are shown as occurring in most of the samples
(Corradini et al. 2014).

The exact age of the undiagnostic fauna of the upper member
of the Henryhouse cannot be determined because index taxa
are absent. The base of the faunal interval is no older than the
Jeppsssonia crispa Zone and the age of the top of the interval
depends on how one interprets the age of the base of the over-
lying Oulodus elegans fauna. If one considers the highest
occurrence of Jeppssonia species, in particular J. crispa, to
reliably indicate the top of the Ludfordian, then the undiagnos-
tic fauna should be early Pridoli in age as shown in text-figure
12. The sparse occurrences of Jeppssonia species in the upper
member makes this a questionable determination. The interval
of high abundance of Dapsilodus does extend a couple meters
higher than the last occurrence of Jeppssonia species at High-
way 77 but does not extend up to the base of the Oulodus ele-
gans fauna.

The base of the Oulodus elegans fauna is not well defined and
can be recognized by the presence of any of several species.
Oulodus elegans elegans is characteristic of Pridoli strata, but
the species appears in uppermost Ludfordian strata at Cellon
(Corradini et al. 2014), Bohemia (Slavik and Carls 2012), and
Lithuania (Spiridonov et al. 2017). The species occurs well
above the highest Jeppssonia crispa at the Highway 77 section,
so a Pridoli age for its lowest occurrence in the upper Henry-
house is likely. The levels of the first occurrences of the other
taxa characteristic of the Ou. elegans fauna, Zieglerodina alti-
dens n. sp., Dvorakia amsdeni, or Belodella anfiracta, are not
known relative to the series boundary. Panderodus cernus n.
sp. and Dapsilodus terminus n. sp. occur with the Ou. elegans
fauna, but usually appear somewhat above the base of the inter-
val. Because none of the Zieglerodina species used to zone the
Pridoli in Bohemia have been identified, these zones cannot be
used for correlation of the upper Henryhouse.

Oulodus elegans detortus appears in the upper part of the Ou.
elegans faunal interval and the Ou. elegans detortus Zone can



be identified. The level at which Ou. elegans detortus appears
within the Pridoli varies by area. In Bohemia it appears just
above the base of the Zieglerodina ivochupaci Zone and within
the range of Z.? eosteinhornesis s. s. (Carls et al. 2007). Manda
et al. (2023) show Ou. elegans detortus as occurring in the
upper part of the lower stage of the Pridoli, the Jarovian Stage.
At Cellon, Ou. elegans detortus appears below the lowest Z.?
eosteinhornensis s. s. (Corradini et al. 2014, text-fig. 6). In
Lithuania, the Ou. elegans detortus Zone occupies the upper
half of the Pridoli section in the Milaicial 03 core (Spiridonov
et al. 2020b). In contrast to these sections, the Ou. elegans
detortus Zone in the Henryhouse spans a relatively thin interval
of strata just below the Belodella coarctata fauna. The latest
Silurian age of the Belodella coarctata fauna is shown by its
position in a thin interval below the start of the Klonk CIE. The
base of the Upper Ou. elegans detortus Zone of Corradini et al.
(2014), which is defined by the subjacent last occurrence of
Dapsilodus, occupies an insignificantly small interval within
the B. coarctata fauna, just below the Klonk Event (Jacobi
et al. 2009, text-fig. 4; text-figure 12 herein).

Age of the Henryhouse shelly fauna

The shelly faunas of the Henryhouse Formations were described
in a series of publications (brachiopods - Amsden 1951 1958;
ostracodes - Lundin 1965; echinoderms - Strimple 1963; corals -
Sutherland 1965; trilobites - Campbell 1967). In each of these
papers the Henryhouse Formation was originally assigned a
Ludlow age, for at that time the Pridoli Stage had not been
established. These authors also indicated that most species
ranged through the entire thickness of the Henryhouse, in part
to distinguish the Henryhouse faunas from those of the underly-
ing Wenlock Clarita Formation and the overlying Devonian
Haragan Formation. This interpretation is like that shown in
Amsden (1988, text-fig. 6), where just a few Henryhouse bra-
chiopod species are restricted to either the lower or upper parts
of the formation.

Later studies on conodont faunas demonstrated that the upper-
most strata of the Henryhouse Formation are Pridoli in age, but
the precise location of the Ludlow-Pridoli boundary could not
be recognized (Barrick 1988; Barrick and Klapper 1992; Bar-
rick et al. 1990). Barrick et al. (2010a) were able to show that
the Henryhouse Formation comprises two lithostratigraphic
units, the lower unit of which is primarily restricted to the
southern and central Arbuckle Mountain sections (e.g., the
Ca2, Highway 77, Dougherty West sections). In these Arbuckle
Mountain sections a disconformity corresponding to the mid-
Ludfordian Lau Event separates the lower part of the Henry-
house from the upper part. In sections to the north and east,
especially on the Lawrence Uplift, the lower member of the
Henryhouse is absent, except for a thin interval in section 910,
and the upper part of the Henryhouse rests unconformably on
the lower part of the Clarita Formation. Barrick et al. (2010a)
proposed that Henryhouse shelly faunas were mostly likely
post-Lau Event in age, late Ludfordian-Pridoli.

Only a few brachiopods were reported by Amsden (1951,
1958, 1960) from the lower member of the Henryhouse at one
section (Amsden 1960, section Cal, units F-J). A section-by-
section review of all other shelly fossil occurrences (using the
sample levels in Amsden 1960, which were used by the other
authors) reveals that few macrofossils were obtained from the
lower part of the upper Henryhouse. We suspect that the
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Henryhouse shelly fauna is essentially Pridoli in age because
nearly all collections occur well above the range of the Jepps-
sonia species. In the sections in the southern and central
Arbuckles, the Oulodus elegans fauna, which, occurs well
above the highest Jeppssonia species, appears below the levels
of the shelly fossil collections in Amsden (1960).

Highest lowest O. lowest shelly
Jeppssonia elegans fossil collection
Hickory Creek 4m 7.5m 13m (Cal, see above)
Ca2 13m 19m 26.5m
Highway 77 12m 17m 21.3m

On the Lawrence Uplift, the Jeppssonia interval occupies the
lowermost part of the thick upper Henryhouse sections. At sec-
tion P1, from which significant shelly fossil collections were
obtained, the top of the Jeppssonia interval lies at 3 m and the
lowest Oulodus elegans occurs at 4 m. Amsden (1960) listed
nine brachiopod species from section P1, Unit G (0-3 m),
which includes the Jeppssonia interval. Only these nine species
are as old as late Ludfordian in age. All higher collections are
interpreted to be Pridoli in age. All collections of other shelly
fossils on the Lawrence Uplift occur well above the base of
the Henryhouse, and most lie from the middle to the top of the
Henryhouse, indicating they are Pridoli in age. The ostracode
fauna of Lundin (1965) was described from upper part of the
Henryhouse on the Lawrence Uplift, except for one species.
Most of the coral collections of Sutherland (1965) and trilo-
bites of Campbell (1967; revised by DeKoster 2021) came
from the Lawrence Uplift, except for small collections from
well above the occurrence of O. elegans at section Cal.
Nearly all the echinoderms described by Strimple (1963) were
collected from the middle to upper part of the Henryhouse on
the Lawrence Uplift.

The Henryhouse shelly fauna had been correlated with the
Ludlow Brownsport Formation in western Tennessee by most
authors. A possible reason for this is that the glades of the
Brownsport Formation produced large and diverse shelly fossil
collections, unlike the overlying Pridoli Decatur Formation.
Only Strimple (1963) suggested based on echinoderms that a
better correlation of the Henryhouse would be with the Pridoli
Decatur Formation. Barrick et al. (2010b) using conodonts and
carbon isotopes showed that the Lau Event occurred in some
sections of the Brownsport above the Beech River Member, in
strata commonly assigned to the “Bob” Member, and below the
Lobelville Member. We note that Amsden (1949) was critical
of this three-member subdivision of the Brownsport, calling
them poorly defined faunal intervals. He did not reference his
fossil collections to individual members, making it difficult to
determine which occurrences were pre- or post-Lau Event.
Subsequent considerations of the Henryhouse shelly faunas
have assigned them a Ludlow or Ludlow-Pridoli age. For
example, Adrain (1996) described a new Ludlow species of tri-
lobite from the Henryhouse on the Lawrence Uplift that is
more likely Pridoli in age. Boucot (1999) reported that the bra-
chiopod Dicoelosia-Skenidoides Community, which is based
on the brachiopod fauna of the upper Henryhouse at section P1
on the Lawrence Uplift, as Ludlow in age, but we interpret it to
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be Pridoli in age. Frest et al. (1999) assigned a Ludlow age
to the echinoderm Elpidocrinus-Parapisocrinus Association,
which is based on collections from the Pridoli upper Henry-
house on the Lawrence Uplift. Oliver (1999) considered the
Henryhouse coral assemblage to be Ludlow in age, as opposed
to our interpreted Pridoli age.

In the subsurface of the Anadarko Basin, Amsden (1969, 1975,
1980, 1988) recognized the Kirkidium facies as a shallow water
equivalent of the outcrop Henryhouse. Polygnathoides siluri-
cus, a pre-Lau Event conodont species, occurs in beds with an
uncertain relationship to the Kirkidium facies in Kingfisher

County (text-figure 1; Pan American 1 Post Unit, 8,325 ft.,
Amsden 1975, p. 38), showing that strata equivalent in age to
the lower Henryhouse occur in the subsurface. Samples of the
Kirkidium facies that have been processed for conodonts pro-
duced small faunas characterized by undiagnostic Panderodus
species. Amsden (1949) described Kirkidium pingue (as Rhipi-
dium pingue) from strata in the upper 30 ft (10m) of the
Brownsport Formation. At Sewell’s Spring, the Kirkidium fau-
nas occur above a “well-developed ‘Lobelville’ coral fauna”
(Amsden 1949, p. 31), which has been considered to lie at the
top of the Brownsport above the “Bob” Member. Barrick et al.
(2010b) demonstrated that the Lau Event occurred in the

PLATE 1

Conodont elements from the upper member of the Henryhouse Formation.

Figures 1-16, scale bar = 0.50mm; 50X. Figures 17-35, scale bar =
0.375mm; 75X. SUI = University of lowa.

1 Wurmiella sp. A, S, element, SUI149806, Highway 77-
348.

2 Wurmiella sp. A, So element, SUT149807, Highway 77-348.
3 Wurmiella sp. A, P, element, SUI149808, Highway 77-348.

4 Wurmiella excavata (Branson and Mehl 1933), P, element,
SUI149809, Highway 77-336A.

5 Wurmiella excavata (Branson and Mehl 1933), P; element,
SUI149810, Highway 77-336A.

6 Wurmiella excavata (Branson and Mehl 1933), P; element,
SUI149811, Highway 77-335.

7 Wurmiella excavata (Branson and Mehl 1933), P; element,
SUI149812, 910-7A.

8 Wurmiella excavata (Branson and Mehl 1933), P, element,
SUI149813, 910-7A.

9 Wurmiella excavata (Branson and Mehl 1933), P, element,
SUI149814, 910-7A.

10 Wurmiella excavata (Branson and Mehl 1933), M element,
SUI149815, 910-7A.

11 Wurmiella excavata (Branson and Mehl 1933), S; element,
SUI149816, 910-7A.

12 Wurmiella excavata (Branson and Mehl 1933), S, element,
SUI149817, 910-7A.

13 Wurmiella excavata (Branson and Mehl 1933), P; element,
SUI149818, 910-7A

14 Wurmiella excavata (Branson and Mehl 1933), S; element,
SUI149819, P1H-1.

15 Wurmiella excavata (Branson and Mehl 1933), S, element,
SUI149820, P1H-2.

16 Wurmiella excavata (Branson and Mehl 1933), P, element,
SUI149821, 910-7A.

17 Belodella anfracta Barrick and Klapper 1992, S element,
SUI149822, 910-11A.
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18 Belodella anfracta Barrick and Klapper 1992, S element,
SUI149823, 910-11.

19 Belodella anfracta Barrick and Klapper 1992, S element,
SUI149824, 910-11

20 Belodella anfracta Barrick and Klapper 1992, tortiform ele-
ment, SUI149825, 910-11

21 Belodella anfracta Barrick and Klapper 1992, tortiform ele-
ment, SUI149826, 910-11.

22 Belodella anfracta Barrick and Klapper 1992, S element,
SUI149827, 910-11.

23 Belodella anfracta Barrick and Klapper 1992, S element,
SUI149828, 910-11A.

24 Dvorakia amsdeni Barrick and Klapper 1992, S element,
SUI149829, 910-11B.

25 Decoriconus fragilis (Branson and Mehl 1933), S element,
SUI149830, PH1-1.

26 Decoriconus fragilis (Branson and Mehl 1933), S element,
SUI149831, PH1-1.

27 Decoriconus fragilis (Branson and Mehl 1933), S element,
SUI149832, PHI-1.

28 Decoriconus fragilis (Branson and Mehl 1933), S element,
SUI149833, PH1-1.

29 Dvorakia amsdeni Barrick and Klapper 1992, S element,
SUI149834, 910-11B.

30 Dvorakia amsdeni Barrick and Klapper 1992, S element,
SUI149835, 910-11B.

31 Pseudooneotodus sp., upper view, SUI149836, PH1-1.
32 Pseudooneotodus sp., side view, SUI149837, PH1-1.

33 Pseudooneotodus sp., oblique view, SUI149838, PH1-1.
34 Pseudooneotodus sp., oblique view, SUI149839, PH1-1.
35 Pseudooneotodus sp., upper view, SUI149840, PH1-9.
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middle of the Brownsport Formation in the typical grainstones
of the “Bob” Member, below the Lobelville Member. We sug-
gest that the subsurface Kirkidium facies is mostly equivalent
in age to the late Ludfordian-Pridoli upper Henryhouse.

SUMMARY

Five successive conodont faunas occur in the upper member of the
Henryhouse Formation in southern Oklahoma: a thin basal interval
characterized by species of Jeppssonia n. gen.; an interval lacking

age-diagnostic conodonts; a thick interval characterized by Oulodus
elegans elegans, Belodella anfiracta, Zieglerodina altidens n. sp.,
Panderodus cernus n. sp., and Dapsilodus terminus n. sp.; a fourth
thin interval of Ou. elegans detortus, and a fifth thin interval with
the acme of B. coarctata that extends up to the top of the Henry-
house. The Jeppssonia fauna is interpreted to be late Ludfordian in
age, the undiagnostic interval may be late Ludfordian or early Pri-
doli in age, and the upper three faunas are Pridoli in age. Nearly all
collections of the diverse shelly fauna of the Henryhouse Forma-
tion were obtained from strata of the upper Henryhouse that bear

PLATE 2

Conodont elements from the upper member of the Henryhouse Formation.

Scale bar = 0.375mm; 75X. SUI = University of lowa.

1 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149841, PR-2.

2 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149842, PR-2.

3 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149843, PR-2.

4 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp.,
M element, SUI149844, H77-348.

5 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp.,
holotype, Sy element, SUT149845, PR-2.

6 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp.,
Sy element, SUI149846, PR-2.

7 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149847, PR-2.

8 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149848, 135-A10.

9 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149849, PR-2.

10 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149850, 132-A10.

11 Dapsilodus terminus Barrick, Klapper and Peavey, n. sp., S
element, SUI149851, H77-348.

12 Dapsilodus obliquicostatus (Branson and Mehl 1933), M
element, SUI149852, H77-333.

13 Dapsilodus obliquicostatus (Branson and Mehl 1933), S,
element, SUI149853, H77-333.

14 Dapsilodus obliquicostatus (Branson and Mehl 1933), S
element, SUI149854, H77-333.

15 Dapsilodus obliquicostatus (Branson and Mehl 1933), S
element, SUI149855, H77-33.

16 Dapsilodus obliquicostatus (Branson and Mehl 1933), S
element, SUI149856, H77-33.

17 Dapsilodus obliquicostatus (Branson and Mehl 1933), S,
element, SUI149857, H77-33.
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18 Dapsilodus obliquicostatus (Branson and Mehl 1933), S,
element, SUI149858, H77-333.

19 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
arcuatiform element, inner view, SUI149859, H77-349B.

20 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
arcuatiform element, inner view, SUI149860, H77-349AC.

21 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
falciform element, inner view, SUI149861, H77-349AC.

22 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
tortiform element, inner view, SUI149862, H77-349B.

23 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
graciliform element, inner view, SUI149863, H77-349AC.

24 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
arcuatiform element, outer view, SUI149864, H77-349B.

25 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
holotype, falciform element, outer view, SUI149865, H77-
349AC.

26 Panderodus cernuus Barrick, Klapper and Peavey, n. sp.,
graciliform element, outer view, SUI149866, H77-349B.

27 Panderodus unicostatus (Branson and Mehl 1933), arcuati-
form element, inner view, SUI149867, H77-336A.

28 Panderodus unicostatus (Branson and Mehl 1933), arcuati-
form element, outer view, SUI149868, H77-338A.

29 Panderodus unicostatus (Branson and Mehl 1933), gracili-
form element, outer view, SUI149869, H77-336A.

30 Panderodus unicostatus (Branson and Mehl 1933), trunca-
tiform element, outer view, SUI149870, H77-336A.

31 Panderodus unicostatus (Branson and Mehl 1933), torti-
form element, outer view, SUI149871, H77-336A.

32 Panderodus unicostatus (Branson and Mehl 1933), falci-
form element, inner view, SUI149872, H77-336A.

33 Panderodus unicostatus (Branson and Mehl 1933), falci-
form element, inner view, SUI149873, H77-336A.
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the upper three Pridoli conodont faunas. The Kirkidium facies
of the subsurface Henryhouse is correlated with the upper member
of the Henryhouse Formation. Correlation of the upper Henry-
house conodont faunal intervals with other areas is difficult.

SYSTEMATIC PALEONTOLOGY

Phylum CONODONTA Pander 1856

Class CAVIDONTI Sweet 1988

Order BELODELLIDA Sweet 1988

Family BELODELLIDAE Khodalevich and Tschernich 1973

Genus Belodella Ethington 1959

Remarks: Belodella coarctata and B. anfracta were described
by Barrick and Klapper (1992), based on material from the
uppermost part of the Henryhouse Formation. Belodella
coarctata has a very short range confined to the upper part of
the Oulodus elegans detortus Zone in southern Oklahoma,

West Texas (Barrick et al. 2010a) and Western Tennessee
(Barrick and Kleffner 2022).

Belodella anfracta Barrick and Klapper 1992
Plate 1, figs. 17-23.

Remarks: The exact level of the lowest occurrence of B.
anfracta was not determined at the time the species was
named, but the species was thought to be limited to Pridoli
strata. Elements of Belodella are uncommon in the Jeppssonia
faunal interval and often poorly preserved. Absent from these
collections are the diagnostic Sc (S3?) element that has the sig-
moidal deflection of the posterior margin. Also absent are
shorter elements with a broad base (tortiform element of Bar-
rick and Klapper 1992) that occur with B. anfracta in younger
strata. Neither type of element has been reported from the
Homerian-Ludlow? species B. silurica Barrick 1977, in which only
long slender elements were described. Based on the lowest occur-
rence of Sc and “tortiform” elements, B. anfracta appears above the

PLATE 3

Conodont elements from the upper member of the Henryhouse Formation.

Figures 1-13, scale bar = 0.50mm; 50X. Figures 14-28, scale bar =
0.375mm, 75X. SUI = University of lowa.

1 Oulodus elegans elegans (Walliser 1964), P, element,
SUI149874, PH1-17.

2 Oulodus elegans elegans (Walliser 1964), M element,
SUI149875, PH1-17.

3 Oulodus elegans elegans (Walliser 1964), S, element,
SUI149876, PH1-17.

4 Oulodus elegans elegans (Walliser 1964), S, element,
SUI149877, PH1-17.

S Oulodus elegans elegans (Walliser 1964), P, element,
SUI149878,910-11B.

6 Oulodus elegans elegans (Walliser 1964), P; element,
SUI149879, PH1-17.

7 Oulodus elegans elegans (Walliser 1964), S, element,
SUI149880, 910-11B

8 Praeicriodus sp., coniform element, SUI149881, PH1-16.
9 Praeicriodus sp., coniform element, SUI149882, PH1-16.

10 Pedavis? latialata (Wallier 1964), P; element, SUT149883,
HC-13.

11 Praeicriodus sp., coniform element, SUI149884, H77-345.
12 Praeicriodus sp., Py element, SUI149885, H77-345.
13 Praeicriodus sp., coniform element, SUT149886, PH1-16.

14 Jeppssonia crispa (Walliser 1964), P; element, SUT149887,
H77-333.

15 Jeppssonia crispa (Walliser 1964), P; element, SUT149888,
H77-333.
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16 Jeppssonia crispa (Walliser 1964), P; element, SUT149889,
H77-333.

17 Jeppssonia crispa (Walliser 1964), P, element, SU1149890,
H77-333.

18 Jeppssonia crispa (Walliser 1964), P, element, SUI149891,
H77-333.

19 Jeppssonia crispa (Walliser 1964), P, element, SUI149892,
H77-333.

20 Jeppssonia parasnajdri (Viira and Aldridge 1998), P, ele-
ment, SUI149893, PH1-11A.

21 Jeppssonia parasnajdri (Viira and Aldridge 1998), P, ele-
ment, SUT149894, 910-4A.

22 Jeppssonia snajdri (Walliser 1964), P; element, SUI149895,
910-7.

23 Jeppssonia snajdri (Walliser 1964), P; element, SUI149896,
H77-27.

24 Jeppssonia snajdri (Walliser 1964), P, element, SUI149897,
H77-27.

25 Jeppssonia snajdri (Walliser 1964), P; element, SUI149898,
910-7A.

26 Jeppssonia parasnajdri (Viira and Aldridge 1998), P, ele-
ment, SUI149899, H77-27.

27 Jeppssonia crispa (Walliser 1964), Py element, SUI149900,
H77-333.

28 Jeppssonia snajdri (Walliser 1964), P; element, SUI149901,
910-8A.
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Jeppssonia faunal interval and near the beginning of the Oulodus
elegans faunal interval, or the beginning of the Pridoli.

Genus Dvorakia Klapper and Barrick 1983
Dvorakia amsdeni Barrick and Klapper 1992
Plate 1, figs. 24, 29, 30

Remarks: Dvorakia amsdeni is a common and characteristic
species of Pridoli strata in southern North America (Barrick
and Klapper 1992; Barrick and Kleffner 2022). Based on the
upper Henryhouse collections, it first appears at about the same
level as Oulodus elegans elegans. The first occurrence of the
species is not better defined because the ancestor is not known.
Walliserodus, which is similar to Dvorakia, apparently went
extinct at the mid-Ludlow Lau event. Some Dvorakia-like
coniforms occur in the upper part of the low diversity interval
above the end of the Jeppssonia interval that lack the flange-
like margins of D. amsdeni but are too few to characterize.

Family DAPSILODONTIDAE Sweet 1988
Genus Dapsilodus Cooper 1976
Dapsilodus obliquicostatus (Branson and Mehl 1933)

Plate 2, figs. 12-18.

Remarks: In the lower portion of the upper Henryhouse,
through the Jeppssonia faunal interval, Dapsilodus obliquicos-
tatus is extremely abundant, comprising over one-half of all
conodont elements in many samples. The S; to S; elements
(SbSc of Barrick 1977) possess a moderately high, triangular
base with thin solid margins flanking the basal cavity. The
lower edge of the base may be flat or the “anterior” tip curves
downward. The “anterior” margin of the base is often twisted
or slightly curved to one side. The curvature of the cusp varies
greatly, ranging from 90 degrees relative to the base up to 150
degrees. These variations are likely related to the position of
the S elements in the apparatus. The curvature of the cusp of
the Sy (Sa) element is more consistent, about 120 degrees rela-
tive to the base. The anterior margin of the Sy element is a thin
flange in small specimens that thickens and flattens to a wide
edge in medium specimens. In larger specimens this margin
splits into two flanges at the base that merge upward to a single
wide flange and then to a simple thin flange near the top of the
base. The P element (M of Barrick 1977) has a small base with
thin flanges flanking the basal cavity. The wide cusp narrows
uniformly to the tip and is oriented at an angle of about 120
degrees relative to the base.

PLATE 4

Conodont elements from the upper member of the Henryhouse Formation.

Scale bar = 0.375, 75X. SUI = University of lowa.

1 Parazieglerodina auriformis (Simpson 2003), P; element,
SUI149902, H77-27.

2 Parazieglerodina auriformis (Simpson 2003), P; element,
SUI149903, H77-27.

3 Parazieglerodina auriformis (Simpson 2003), P, element,
SUI149904, HC-13.

4 Parazieglerodina auriformis (Simpson 2003), P; element,
SUI 149905, H77-27.

S Parazieglerodina auriformis (Simpson 2003), P; element,
SUI149906, H77-27.

6 Parazieglerodina auriformis (Simpson 2003), P; element,
SUIL149907, HC-13.

7 Parazieglerodina auriformis (Simpson 2003), P; element,
SUI149908, H77-27.

8 Parazieglerodina auriformis (Simpson 2003), P, element,
SUI149909, HC-13.

9 Ozarkodina typica Branson and Mehl 1933, P; element,
SUI149910, H77-341.

10 Parazieglerodina auriformis (Simpson 2003), P; element,
SUI149911, HC-13

11 Ozarkodina? sp., Py element, SUT149912, H77-339A.
12 Ozarkodina sp., Py element, SUI149913, H77-336A.
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13 Zieglerodina denticulata (Viira 2000)?, P; element,
SUI149914, DW-628.

14 Zieglerodina denticulata (Viira 2000)?, P; element,
SUI149915, H77-344.

15 Zieglerodina? morphotype C, P, element, SUI149916, I135-
1A1.

16 Zieglerodina? morphotype C, P; element, SUI149917,
Ca2-23.

17 Zieglerodina eosteinhornensis (Walliser 1964), P; element,
SUI149918, SWD-13B.

18 Zieglerodina morphotype A, P; element, SUI149919, Ca2-516.
19 Zieglerodina morphotype A, P; element, SUI149920, Ca2-516.

20 Zieglerodina morphotype A, P; element, SUI149921,
Ca2-23.

21 Zieglerodina morphotype D, P; element, SUI149922,
135-2E.

22 Zieglerodina morphotype D, P; element, SUI149923, 135-2E.
23 Zieglerodina morphotype B, Py element, SUI149924, 910-9A.
24 Zieglerodina morphotype D, P; element, SUT149925, 135-2E.
25 Zieglerodina morphotype D, P; element, SUT149926, 135-2E.
26 Zieglerodina morphotype B, P element, SUI149927, 910-9.
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Dapsilodus obliquicostatus was based on elements from the Pol-
ygnathoides siluricus Zone at the Lithium, Missouri section
(Branson and Mehl 1933; Rexroad and Craig 1971). The post-Lau
Event upper Henryhouse Dapsilodus elements are identical with
those from our pre-Lau siluricus Zone collections from Lithium.

Dapsilodus terminus Barrick, Klapper and Peavey n. sp.
Plate 2, figs. 1-11.

Dapsilodus sp. BARRICK and KLAPPER 1992, p. 44, pl. 2, fig. 2.

Dapsilodus obliquicostatus (Branson and Mehl 1933). -CORRADINI
and CORRIGA 2010, pl. 1, fig. 7.

Dapsilodus obliquicostatus (Branson and Mehl 1933). -CORRADINI
and CORRIGA 2012, fig. 6B.

Dapsilodus sp. BARRICK and KLEFFNER 2022, pl. 3, fig. 19.

Diagnosis: Small coniform P and S;-S4 elements have strongly
compressed short bases with a small basal cavity. Anterior margin

is broad, posterior margin is narrow, almost abutting edge of basal
cavity. Weak lateral costae lie near posterior margin. Cusps of S;-
S, elements are strongly curved at nearly a right angle. Cusp of
Sy element is only slightly reclined.

Holotype: S, element, SUI149845, P1 2, fig. 5, PR-2.
Etymology: terminus — Latin, the last

Description: P element has a short base and small basal cavity.
Broad cusp is inclined at about 120 degrees and has a distinct
notch where it meets the base. S;-S4 elements have small bases
with equally small basal cavities. The elements are strongly
compressed, and the base is concave where the cusp is twisted
out of the “anterior-posterior” plane of the base. The “anterior”
margin of the basal cavity is wide and the “posterior” margin is
much narrower, such that the edge of the basal cavity lies
almost adjacent to the “posterior” margin. Weakly developed
lateral costae also lie near the “posterior” margin. Cusps vary

PLATE 5

Conodont elements from the upper member of the Henryhouse Formation.

Scale bar=0.375 mm, 75X. SUI=University of lowa.

1 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149928, 135-A10.

2 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149929, 135-A10.

3 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
S| element, SUT149930, 135-A10.

4 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
S, element, SUT149931, 135-A10.

S Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P; element, SUI149932, 135-A10.

6 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149933, 135-A10.

7 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
S, element, SUI149934, 135-A10.

8 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149935, DW-628.

9 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149936, 910-9.

10 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149937, DW-628.

11 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149938, H77-331A.

12 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149839, 135-1A1.

13 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149840, 135-A10.

14 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149841 H77-341A.
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15 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149842, 135-A10.

16 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149843, I35-1A1.

17 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.
P, element, SUI149844, 135-A10.

18 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149845, 135-A10.

19 Zieglerodina morphotype B?, P; element, SUI149846,
910-9.

20 Zieglerodina morphotype B?, P; element, SUI149847,
SWD-13B.

21 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149848, 135-A10.

22 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149849, 135-A10.

23 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149850, 135-A10.

24 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149851, 135-A10.

25 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149852, 135-A10.

26 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P, element, SUI149853, 135-A10.

27 Zieglerodina altidens Barrick, Klapper and Peavey, n. sp.,
P; element, SUI149854, 135-A10.
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in orientation and may lie near the “anterior-posterior” plane or
be strongly curved to one side. All elements, though, are
strongly recurved so the cusps lie about 90 degrees relative to
the base. The base-cusp junction is clearly defined by the con-
striction of element width. In the S, element, “anterior” margin
is very broad, and the basal cavity lies adjacent to the “poste-
rior” margin. Unlike the strongly recurved S;-S, elements, the
cusp of the Sy element extends upward at an angle of 120
degrees relative to the base.

Remarks: A combination of characters distinguish Dapsilodus
terminus n. sp. from the older species D. obliquicostatus. The
upward-extending cusp of the Sy element of D. terminus n. sp.
is the most obvious feature. The small strongly compressed
bases of the S;-S; elements, the difference in the width of the
“anterior” margin relative to the width of the “posterior” mar-
gin, and the distinct juncture between the base and the strongly
recurved cusp together characterize the new species. The P ele-
ment is less distinct, but in D. terminus n. sp. it has just a more
pronounced angle between the base and the cusp.

The two species are easy to distinguish when abundant faunas
from Ludfordian and older strata are compared with abundant
faunas from late Pridoli strata (O. elegans detortus Zone). The
morphological transition from D. obliquicostatus to D. termi-
nus n. sp. appears to be gradual, although the small faunas we
obtained through the intervening strata make it difficult to eval-
uate this properly. The identification of the level of the first
occurrence of D. terminus is, thus, hard to determine exactly.
Generally, elements of D. terminus n. sp. can be confidently
recognized above the level at which Oulodus elegans elegans
occurs in the upper Henryhouse sections.

Dapsilodus terminus n. sp. occurs in southern North America
wherever latest Pridoli conodonts have been recovered: West
Texas (Dapsilodus sp. in Barrick et al. 2005); Western Tennes-
see (Dapsilodus sp. in Barrick and Kleftner 2022); Missouri in
the Bainbridge Formation (collections from the I-55 roadcut
locality of McAdams et al. 2018, text-fig. 6), as well as the
upper Henryhouse Formation in southern Oklahoma. The spe-
cies also occurs in the Carnic Alps and Sardinia (Corradini and
Corriga 2010, 2012; Corradini et al. 2019).

Class CONODONTI Branson 1938
Order PANDERODONTIDA Sweet 1988
Family PANDERODONTIDEA Lindstrom 1970

Genus Panderodus Ethington 1959

Remarks: The apparatus of Panderodus has been reconstructed
by Sansom et al. (1994) and Murdock and Smith (2021). Func-
tional analysis of individual elements and the apparatus indicate a
combination of grasping and cutting functions for the different
elements for this microphagous predator (Murdock and Smith
2021; Murdock et al. 2013). The assignment of Silurian Pandero-
dus elements to species, though, has not been consistent, nor are
most species assignments well justified. Jeppsson (1983b) stated
the problems clearly and little has changed since then. Most illus-
trated specimens cannot be assigned confidently to a species
because too few images are published and because the elements
of most collections have not been described in sufficient detail.
As Jeppsson noted, large collections of well-preserved specimens
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are needed. Also, correctly applying the old single-element spe-
cies names to the reconstructed apparatuses depends not just on
studies of the type material, but also on new collections from
strata from which the types were obtained. The nomenclatural
model of Jeppsson (1983a,b) has affected how names have been
applied. He preferred to treat a lineage with a single species name
which could be subdivided into chronological subspecies. For this
reason, several names based on Ordovician species have been
applied to Silurian apparatuses (e.g., P. equicostatus and P. pan-
deri). Jeppsson (1983b) reported that seven or eight species, sub-
divisible into about ten subspecies occur on Gotland, but he did
not complete his planned monograph on Panderodus.

Panderodus unicostatus (Branson and Mehl 1933)
Plate 2, figs. 27-33.

Remarks: At least two major groups of Panderodus species occur
in the Silurian. The more common group is the P. unicostatus-P.
equicostatus group, the costate (S;-S4) elements of which have
relatively short, gently recurved rounded cusps. For many years,
the name Panderodus unicostatus (Branson and Mehl 1933),
based on Ludlow material from Bainbridge Formation at the Lith-
ium, Missouri section, was applied to nearly all the forms of the
P unicostatus group. Later, Jeppsson (1983a) began using the
name P. equicostatus (Rhodes 1953), based on material from
Upper Ordovician strata in Wales, a name that has come into
more common use recently. Sansom and Smith (2004) selected a
neotype for this species because the holotype has been lost. The
name P. acostatus (Branson and Branson 1947) from the Llan-
dovery Brassfield Formation of Kentucky has also been used, but
specimens assigned to it are now referred to P. equicostatus (San-
som and Smith 2004). The elements of the apparatuses of P. uni-
costatus (Murdock and Smith 2021) and P. equicostatus (Sansom
et al. 1994; Murdock et al. 2013, as P. acostatus) have been illus-
trated. The features distinguishing the two species have been
mentioned, but not completely explained in publications (e.g.,
Sansom and Smith 2004; Waid and Cramer 2017). The two spe-
cies are often reported as occurring alone, but both species have
been reported from the same samples (e.g., Jeppsson 1983b;
Jarochowska and Munnecke 2016; Waid and Cramer 2017),
so care must be taken in identification. As explained by
Jeppsson (1996, pers. comm.) elements of P. equicostatus are
more uniformly curved through the length of the element, and
a small area of white matter occupies the tip of the cusp. The
truncatiform and aequaliform elements are very short and the
former has a pronounced costa (see Sansom and Smith 2004,
figs. 2C, F, L). Elements of P. unicostatus have a straight
“posterior” margin and a sharp curve of the cusp, which is lon-
ger with significantly more white matter. The truncatiform and
aequaliform elements are longer and straighter. The most reli-
able elements are the P elements (falciform elements) where
the contrast in white matter in the cusp is more obvious
(Jarochowska and Munnecke 2016, figs. 8, g, h, j, k) as is the
difference in length in the truncatiform and aequaliform ele-
ments. Because of variation in the features of high-based sub-
symmetrical graciliform elements in the apparatus these can be
much more difficult to distinguish at the species level (compare
Sansom and Smith 2004, fig. 2, P. equicostatus, with Murdock
and Smith 2021, fig. 5, P. unicostatus).

The second major group, the Panderodus recurvatus-P. panderi
group, has strongly recurved, larger flattened cusps and a more



pronounced elongation of the base. As Jeppsson (1983a, text-
figure 7) noted, some Panderodus elements with a more
recurved, but short rounded cusp have been incorrectly
assigned to P. recurvatus-P. panderi. As far as we can deter-
mine the last member of the P. recurvatus-P. panderi lineage
disappeared at the Lau Event.

Unlike many Silurian conodont faunas, Panderodus elements
are uncommon in the upper Henryhouse where Dapsilodus or
Belodella elements usually dominate. Most of the few samples
with common elements, where the cusps of the element have
not been broken and the truncatiform element was recovered,
can be assigned to P. unicostatus. Only a few occurrences of P,
equicostatus can be confirmed, all just above the Lau Event. In
late Pridoli strata, another species of Panderodus similar to P,
unicostatus, but with a longer, more recurved cusp, is described
here as a new species.

Panderodus cernuus Barrick, Klapper and Peavey n. sp.
Plate 2, figs. 19-26.

? Panderodus sp. SUTTNER 2007, pl. 5, figs. 7-9, 15

Panderodus recurvatus CORRADINI and CORRIGA 2010, p. 1,
figs. 15-20.

Panderodus recurvatus CORRADINI and CORRIGA 2012, fig. 6A.

Panderodus sp. BARRICK and KLEFFNER 2022, pl. 3, figs. 12-16,
23-27.

Diagnosis: P3 (falciform) element with a short base and a long
recurved cusp filled with white matter. Arcuatiform (M) and
asymmetrical graciliform (S) element have long rounded
recurved cusps filled with white matter.

Holotype: falciform element, SUI149865, Pl. 2, fig. 25, H77-
349AC.

Etymology: cernuus — Latin for bent downward

Description: P (falciform) element has a short broad base and a
long broad, cusp with a round cross-section that is entirely filled
with white matter. The cusp length is about equal to base length
and the cusp is recurved at an angle of about 40 degrees relative to
the base. P, element (tortiform) like that of Panderodus unicosta-
tus, but cusp is slightly longer. M (arcuatiform) element with short,
rounded base and long rounded recurved cusp entirely filled with
white matter. The cusp length equals about 35-40% of the element
length and the cusp is recurved at angle of 25 to 40 degrees rela-
tive to the base. Asymmetrical graciliform elements (S) are like
those of the M element, but with a slightly smaller cusp. Subsym-
metrical graciliform elements are long and slender with a short
cusp like that of P. unicostatus, but slightly more recurved. Sy and
P, elements were not recovered.

Remarks: Some elements of Panderodus cernuus n. sp. resemble
the comparable elements in the apparatus of P. unicostatus, but
the longer, more recurved cusps of the P5;, M, and asymmetrical
S elements of P. cernuus serve to distinguish this species from
P, unicostatus. Some elements of P. cernuus n. sp. have been pre-
viously identified as P. recurvatus based on the degree of curva-
ture of the cusp. Unlike the elements of P. recurvatus that have a
flattened cusp and an expanded base, the elements of P. cernuus n.
sp. have rounded cusps and simple bases like those of P
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unicostatus, the probable ancestor. Corradini and Corriga (2010,
2012) illustrated the more recurved elements of P cernuus n. sp.
from late Pridoli samples in the Carnic Alps as P. recurvatus in
association with P. unicostatus. The elements assigned to P, unicos-
tatus may be examples of the less diagnostic graciliform elements
of P. cernuus n. sp. Suttner (2007) also illustrated a few elements
of Panderodus from the late Pridoli Megaerella Formation in the
Carnic Alps, at least one of which (pl. 5, fig. 15), appears to be a
P5 element of P, cernuus.

Because of small numbers and breakage it is not clear when
Panderodus cernuus n. sp. replaces P. unicostatus in the upper
Henryhouse faunas. Panderodus cernuus is certainly present in
the late Pridoli Belodella coarctata fauna and appears shortly
below the B. coarctata fauna, in the O. elegans detortus Zone.
Corradini and Corriga (2010) indicated that “P. recurvatus”
may appear lower, but they did not illustrate the older speci-
mens. The upper range of the species is undetermined.

Order PRIONIODONTIDA Dzik 1976

Family ICRIODONTIDAE Miiller and Miiller 1957
Genus Pedavis Klapper and Philip 1971

Pedavis? latialata (Walliser 1964)

Plate 3, fig. 10.

Remarks: Few P, elements of Pedavis? latialata were recov-
ered from the Jeppssonia interval in the upper Henryhouse.
Derterming whether these P; elements are actually Pedavis or
should be placed in Praeicriodus Murphy 2016 will require a
more complete reconstruction of the apparatuses.

Genus Praeicriodus Murphy 2016
Praeicriodus? sp.
Plate 3, figs. 8, 9, 11-13.

Remarks: A small number of P; element fragments and coni-
forms recovered from strata above the Jeppssonia interval and
below the top of the upper Henryhouse are tentatively assigned
to Praeicriodus. The coniforms resemble closely those of
Praeicriodus simpsoni Barrick, Sundgren and McAdams 2021,
thus supporting the tentative inclusion in Praeicriodus.

Order PRIONIODINIDA Sweet 1988.
Family PRIONIODINIDAE Bassler 1925
Genus Oulodus Branson and Mehl 1933

Oulodus elegans elegans (Walliser 1964)
Plate 3, figs. 1-7.

Remarks: Elements of Oulodus e. elegans appear well above
the last occurrences of Jeppssonia parasnajdri and J. crispa
and range up to near the top of the Henryhouse. The species
occurs in many samples in the middle part of the upper Henry-
house but it is never abundant. Near the top of its range preser-
vation is poor, making it difficult to determine the level of the
first occurrence of O. e. detortus. In the lowest O. e. detortus,
simple alternation of denticulation is seen only on the Sc
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element and alternation of denticulation on other elements
occurs higher. Just before the FAD of Belodella coarctata, the
Sc element has two small denticles between the larger den-
ticles. Carls et al. (2007) indicated that O. e. detortus appeared
earlier in the Pridoli than previously reported, before the occur-
rence of Zieglerodina eosteinhornensis s.s. Manda et al. (2023)
showed O. e. detortus as appearing in the upper part of the
graptolite Neocolonograptus lochkovensis Zone in Bohemia,
much lower than in the “Monograptus” perneri Zone as shown
in Melchin et al. (2020).

?0ulodus. sp.

Remarks: A few robust ramiforms, mostly Sc elements, occur
in the lower part of the upper Henryhouse in the Lawrence
Uplift sections that cannot be assigned to any other genus
with confidence

Genus Wurmiella Murphy, Valenzuela-Rios and Carls 2004

Remarks: Murphy et al. (2004) assigned Wurmiella to the Fam-
ily Spathognathodontidae but did not consider how much the
apparatus of Wurmiella species differs from that of other gen-
era of the Spathognathodontidae. First, the P, element of Wur-
miella is not the typical angulate compressed blade with a
prominent cusp and processes with denticles decreasing uni-
formly in size away from the cusp. The Wurmiella P, element
resembles strongly the P; element to such a degree that many
workers cannot reliably separate the two elements (Jones et al.
2009). Second, the M element is strongly curved with a large
open basal cavity, unlike the straighter, more erect M elements
of the other species. Third, the other ramiform elements have
discrete denticles that are rarely fused and of near equal
size. Murphy et al. (2004) indicated that genera such as
Pterospathodus and Kockelella, as well as “Ozarkodina”
polinclinata were closely related to Wurmiella, but these genera
possess entirely different apparatus features, as indicated by
Donoghue et al. (2008). Jeppsson (1972) described two appara-
tuses, “Ligonodina excavata excavata” and “L. excavata novoex-
cavata,” as having elements difficult to separate from those of
W. excavata, except for the Oulodus-like P; and P, elements
of the former taxa. We suggest that placement of Wurmiella
within the Prioniodinida is better than placement within the
Ozarkodinida.

Some Llandovery (Rhuddanian-early Aeronian) forms appear
to be related to Wurmiella. The apparatus of the Llandovery
genus Rexroadus Zhang and Barnes 2002, comprising R. nathani
(McCracken and Barnes 1981) and R. kentuckyensis (Branson and
Branson 1947), has a similar apparatus structure, but with more
widely spaced denticles, and P, and M elements like those of Wur-
miella. Wurmiella puskuensis (Mannik 1994) also has a similar
“excavata”-type apparatus. Zhang and Barnes (2004) placed
Rexroadus with the prioniodonids and their analysis grouped
the two Rexroadus species with Oulodus sigmoideus Zhang
and Barnes 2002. Donoghue et al. (2008, p. 141) indicated
that W. excavata did not fit neatly into their ozarkodinid
groups, but it grouped best with the Ordovician genus Yaoxia-
nognathus An 1985, a genus with few obvious similarities.
Donoghue et al. (2008, p. 141) also suggested that the
W. excavata-Yaoxianognathus group might be the basal clade
of the Ozarkodinina. The association of these two genera

312

appears to be largely a result of the limited number of taxa
used in the analyses.

Wurmiella excavata (Branson and Mehl 1933)
Plate 1, figs. 4-16.

Remarks: Murphy et al. (2004) discussed the nomenclatural
and taxonomic problems surrounding the type material of Wur-
miella excavata from the Lithium, Missouri section of Branson
and Mehl (1933). Until these problems are solved, we will con-
tinue to use the species name “excavata.” Murphy et al (2004,
tab. 1) gave a partial list of species of Wurmiella that included
the names of three Ludlow species: W. ‘excavata’ (Branson
and Mehl 1933), W. inclinata? (Rhodes 1953) and W. inflata
(Walliser, 1964). Murphy et al (2004) did not, however, pro-
vide a clear solution to the diagnostic species level characters
for any of these Ludlow morphotypes. The holotypes of all
three of these species were obtained from the Gorstian-early
Ludfordian Ancoradella ploeckensis to Polygnathoides siluri-
cus zones, the faunal zones before the extinction horizon of the
Lau Event. No mention was made of late Ludfordian and Pri-
doli examples of Wurmiella.

Murphy et al. (2004) indicated that three morphotypes of the
P, element, as well as minor differences in the ramiform ele-
ments, were illustrated by Rexroad and Craig (1971, pl. 80) in
their restudy of the Lithium fauna. Jones et al. (2009) discussed
how workers could confuse the P; and P, elements of Wurmiella
excavata. Two of these morphotypes may be P, elements. One
specimen from the Lithium locality illustrated by Murphy et al.
(2004, fig. 2:31) as a P; element may be a P, element. Two
morphotypes, the “simplex” and “inclinata” morphotypes were
compared and discussed by Rexroad and Craig (1971). The
“simplex” morphotype was described as having a more com-
pressed blade, more fused denticles, and was more arched than
the “inclinata” morphotype with a flexing of the dorsal blade.
Rexroad and Craig (1971) suggested that the Lithium material
included only the “simplex” Py element, and that the Lithium
“simplex” was transitional to and ancestral to the examples of
the “inclinata” morphotype. They may have included many P,
elements in their description of the “simplex” morphotype. Also,
Jeppsson (1975) reported that the type specimen of “Ozarkodina
simplex” was a broken P, element. Rexroad and Craig (1971)
had few examples of the “inclinata” morphotype from other fau-
nas for comparison (only Rhodes 1953 and Jeppsson 1969, text-
figure 3A; Lunnarna locality).

The abundant Wurmiella fauna in the upper Henryhouse
Formation is confined to the lower part of the unit, where
relatively hard biowackestones with small, clay-dominated
insoluble residues occur. This interval is dominated by Dapsi-
lodus elements and corresponds to the Jeppssonia interval. The
P, elements vary somewhat in morphology, depending to a
large degree on the size and robustness of the elements. The
most typical P; form has a relatively long ventral blade with
several (7-10) denticles partially fused at the bases. The den-
ticles are relatively uniform in height, decreasing only slightly
in height at the ventral end. The cusp is slightly wider and
higher than the blade denticles. The dorsal process is shorter,
bearing 4-5 denticles that are partially fused at the base and
decline in height to the dorsal end. The blade is slightly



thickened just below the denticles, forming a light ledge. The
lower surface of the blade is slightly arched to flat. The dorsal
process may bend downward and inward slightly or remain in
line with the ventral process. The small basal cavity expands
slightly under the cusp as small semicircles on either side of
the blade. This dominant morphotype corresponds well with
the so-called “inclinata” morphotype. Smaller P; elements dif-
fer by having a higher blade, possessing fewer less fused den-
ticles, especially on the ventral process, lacking the thickening
of the blade, and having a less expanded basal cavity. A few
specimens from just above the Jeppssonia interval (Highway
77-336a) have a somewhat inflated basal cavity and resemble
W. inflatus (Walliser 1964), which occurs in the ploeckensis
Zone at Cellon (Corradini et al. 2014; Walliser 1964).

As Jeppsson (1975) noted, elements of Wurmiella excavata are
uncommon in the Lithium faunas, as is the case in our large
collections from the locality. The small number of better pre-
served Lithium P, elements we obtained fall within the range
of variation of the upper Henryhouse faunas and we consider
the same Wurmiella species to be present. Our P; elements
are similar to those illustrated by Jeppsson (1969, fig. 3;
1975, plate 4) from Ludlow units in Scania and Gotland and
in our collections from his localities.

Wurmiella sp. A
Plate 1, figs. 1-3.

Ozarkodina excavata subspecies A. BARRICK et al. 2005, p. 119, pl. 2,
figs. 12-14.

Ozarkodina excavata subspecies A? BARRICK et al. 2005, pl. 2,
fig. 11.

Remarks: A small number of Wurmiella P, elements from near
the top of the Henryhouse differ from typical W. excavata P,
elements. The ventral process bears 5-8 high triangular discrete
denticles that are highest in the middle of the process. The dor-
sal process is arched and bears 3 to 4 triangular discrete
inclined denticles. The P, element and ramiforms elements are
like those of W. excavata, but the denticles are broader and
more widely spaced. The few ramiforms recovered have a few
small denticles between the large ones. Wurmiella sp. A differs
from W. alternata Corradini and Corriga 2010 in the irregular pat-
tern of denticulation. This uncommon form occurs in a narrow
stratigraphic interval just below the first occurrence of Oulodus ele-
gans detortus. Barrick et al. (2005) reported W. sp. A from the
same stratigraphic position in the Frame Formation in West Texas.

Order OZARKODINIDA Dzik 1976
Family SPATHOGNATHODONTIDAE Hass 1959
Genus Jeppssonia Barrick, Klapper and Peavey n. gen.

Type species: Spathognathodus sagitta Walliser 1964

Etymology: Named for Lennart Jeppsson in honor of his many
contributions to Silurian conodont taxonomy and biostratigraphy.

Diagnosis: P; element carminiscaphate with an expanded sagit-
tate to rounded basal cavity that extends to the dorsal end of the
element under a simple blade. Angulate P, element is short with a
distinct cusp with high, partially fused denticles dorsal of the cusp
and lower partially fused denticles ventral of the cusp. The
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dolabrate M and S elements are small typical “ozarkodinid” rami-
form elements (S,- alate without posterior process; S- extensiform
digyrate; S,- bipennate) with delicate, uniform denticulation.

Remarks: Jeppssonia n. gen. comprises several closely related
species with a carminate P; element that were orphaned in the
wake of the restriction of Ozarkodina by Murphy et al. (2004).
This genus consists of a group of Wenlock to Ludlow species,
many of which were originally named by Walliser (1964) and
later assigned to Ozarkodina: O. rhenana (Walliser 1964),
O. sagitta (Walliser 1964), O. bohemica (Walliser 1964),
O. snajdri (Walliser 1964), and O. crispa (Walliser 1964). Other
species, such as O. parasnajdri (Viira and Aldridge 1998), and
O. huenickeni Gomez et al. (2021), belong to this genus. The
blade above the basal cavity is denticulate in older (Sheinwoo-
dian to early Homerian) species and partially to completely
fused to a ridge in younger (Homerian-Ludfordian) species. The
diagnosis is based mostly on reconstructions of the apparatus of
Wenlock species (e. g., Aldridge 1975; Barrick and Klapper
1976). A phylogenetic analysis by Gomez et al. (2021) indicated
that species we assign to Jeppssonia n. gen. belong to a mono-
phyletic group. Some Llandovery species such as Ozarkodina
oldhamensis (Rexroad 1967) and Ozarkodina clavula Uyeno
1983 (in Uyeno and Barnes 1983) have P, and ramiform ele-
ments that resemble those of younger Jeppssonia n. gen. species,
but the basal cavities of the P; elements of these two species are
constricted before reaching the dorsal tip (see Zhang and Barnes
2002, figs. 12 and 13).

The characteristic pattern of hyaline and white matter in ele-
ments of Ozarkodina Branson and Mehl 1933, distinguishes
Ozarkodina species from species of Jeppssonia (Murphy
et al. 2004). Elements of Zieglerodina Murphy, Valenzuela-
Rios and Carls 2004 resemble those of Jeppssonia, but the
ramiform elements of Jeppssonia species possess uniform den-
ticulation, in contrast to the irregular to alternating denticula-
tion of ramiform elements of Zieglerodina species (Murphy
et al. 2004).

Jeppssonia snajdri (Walliser 1964)
Plate 3, figs. 22-25, 28.

Remarks: We follow the usage of Slavik and Carls (2012) and
include only P; elements in which the partially fused blade
over the expanded basal cavity retains some free denticle tips
on the downward sloping dorsal end of the blade. Jeppssonia
snajdri is common in many samples of the lower fauna of the
upper Henryhouse. Most P; elements are relatively small com-
pared with those of the co-occurring Py elements of Wurmiella
excavata. Few P,, M and S elements were recovered. A couple
specimens have small nodes on the upper surface of the basal
cavity.

Jeppssonia parasnajdri (Viira and Aldridge 1998)
Plate 3, figs. 20, 21, 26.

Remarks: Slavik and Carls (2012) used the name parasnajdri
Viira and Aldridge (1998) to designate P, elements like Jepps-
sonia snajdri in which the blade above the expanded cavity
was fused completely to the dorsal end. We adopt this usage
but recognize that the diagnosis of Slavik and Carls (2012)
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differs somewhat from that of Viira and Aldridge (1998). The
P, elements of J. parasnajdri also tend to have a longer blade
than J. snajdri and a greater length of the blade is fused than in
J. snajdri. The dorsal margin at the end of the blade forms the
dorsal end of the element. Transitional forms between J. snaj-
dri and J. parasnajdri are common and juvenile specimens of
these species are difficult to distinguish from each other. Jepps-
sonia parasnajdri appears above the first J. snajdri and occurs
with J. crispa.

Jeppssonia crispa (Walliser 1964)
Plate 3, figs. 14-19, 27.

Remarks: Jeppssonia crispa is distinguished from J. para-
snajdri in the possession of a blade that is fused to its dorsal
end, but with a thin rim of the rounded basal cavity that
extends dorsally to the end of the blade. This species occurs
in only a few samples in the upper Henryhouse at the High-
way 77 section, in the same stratigraphic interval as
J. parasnajdri.

Genus Ozarkodina Branson and Mehl 1933

Remarks: Murphy et al. (2004) restricted the concept of Ozar-
kodina to taxa with the attributes of the type species, O. typica
Branson and Mehl 1933, which excluded nearly all species pre-
viously assigned to Ozarkodina.

Ozarkodina typica Branson and Mehl 1933
Plate 4, fig. 9.

Remarks: We accept the argument of Murphy et al. (2004, p. 5)
that the species name O. fypica is the type species of Ozarko-
dina. This is regardless of the fact that O. fypica was treated by
the action of the first reviser (Jeppsson 1969) as a subjective
junior synonym of O. confluens. The available online Fourth
Edition of the ICZN (2000) states in Article 67.1.2 “The name
of a type species remains unchanged even when it is a junior
synonym ...”. Few elements of O. typica were recovered
from the upper Henryhouse, all above the Jeppssonia faunal
interval. The white matter distribution, enlarged ventral
blade denticles, small lobed unconstricted basal cavity are
diagnostic.

Ozarkodina? sp.
Plate 4, fig. 12.

Remarks: A small number of specimens from the upper part
of the Jeppssonia faunal interval and the lower part of the
undiagnostic fauna resemble morphotypes often attributed
to O. typica. Slavik and Carls (2012) assigned morphotypes
like these to either O. ex. gr. typica, O. cornidentata (Viira
1983), or O. ambigua (Viira 1983), depending on the configura-
tion of the ventral denticles, even though most came from the
same samples, PZ019 top and 20A, from high in their crispa
Zone (see fig. 7 B, D, J-P). We agree that many of these speci-
mens are not usual examples of O. typica (alpha morphotype of
some authors; e g., Klapper and Murphy 1975), but we possess
too few upper Henryhouse examples to resolve their taxonomic
placement.
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Genus Parazieglerodina Carls et al. 2005

Remarks: Carls et al. (2005) erected the genus Parazieglero-
dina to designate a species of ozarkodinid with a short high P,
element with a low cusp and laterally broad and downward
deflected lobes of the basal cavity, with P. plodowskii as the
type species. They emphasized that the ramiform elements of
the genus possess “incipient development of alternating
denticulation.” This description suggests that the ramiform ele-
ments are in the process of developing alternating denticulation,
which is not apparent from the illustrations. The denticulation is
irregular, with different sizes and spacing of denticles, but there
is no evidence of the regularity in denticle size and spacing
found in other taxa, such as Zieglerodina. The contention of
Carls et al. (2005) that P. plodowskii is the oldest spathognatho-
dontid with alternating denticulation appears to be unfounded.
A form similar to P. plodowskii is “Ozarkodina remscheidensis
baccata” Miller and Aldridge 1997. The outline of the blade
and the medially located, vaulted, constricted basal cavity lobes
(Miller and Aldridge 1997, pl. 1) fit easily into the concept of
Parazieglerodina and P. baccata may be a senior synonym of
P. plodowskii.

As Carls et al. (2005) noted, the relationship of Parazieglero-
dina to other genera is unclear. Simpson (2003) suggested that
distribution of white matter in the P; element of the similar
species P. auriformis (Simpson 2003) might help resolve how
P. auriformis is related to other taxa, but his material is CAI
3.5 and higher. Carls et al. (2005) made no mention of white
matter distribution. In our P, elements of P. auriformis from
the upper Henryhouse, the denticles are filled with white matter
and the bases of the white disappear about halfway into the
depth of the blade. The specimens of Uyeno (1980, pl. 4, figs.
32-37) illustrate this well. This pattern is like that seen in spe-
cies of Zieglerodina (e.g., Jeppsson 1975, pl. 11; Jeppsson
1990, pl. 2; Murphy et al. 2004, fig. 2: 37,39,40).

Parazieglerodina auriformis (Simpson 2003)
Plate 4, fig. 1-8, 10.

Ozarkodina martinssoni auriformis SIMPSON 2003, p. 75-78, pl. 1,
figs. 1-20. (see for further synonymy).

Remarks: The P; element of Parazieglerodina auriformis is
remarkedly similar to that of P. plodowskii. Both elements are
characterized by the laterally expanded vaulted lobes of the
basal cavity that are constricted near the blade, giving the lobes
an ear-like outline. The P, element of P. auriformis differs in
having higher and coarser denticulation on the blade, a more
discrete cusp, and a longer lower dorsal process than P. plo-
dowskii. Neither Simpson (2003) nor Carls et al. (2005) recov-
ered sufficient complete elements for complete reconstruction
of the apparatus, but these authors illustrated S elements with
irregular denticulation.

Parazieglerodina auriformis was originally assigned an Early
Devonian age based on its occurrence with ‘1. woschmidti hes-
perius’ by Simpson (2003). Barrick et al. (2021) interpreted
‘I woschmidti hesperius’ to be a Silurian example of Praeicriodus.
Parazieglerodina auriformis has been reported from upper Ludlow—
lower Pridoli beds in Australia (e.g., Jeppsson et al. 2007; Talent
et al. 2005) and in North America, where it occurs in association with



Pedavis? latialata in Nevada (Klapper and Murphy 1975) and the
Canadian Arctic (Uyeno 1980). Klapper and Murphy (1975, p. 15)
reported that this species was observed in two of Walliser’s (1964)
samples from Cellon, C25 and C27, from the Pe.? latialata Zone.

Genus Zieglerodina Murphy, Valenzuela-Rios and Carls 2004

Remarks: Murphy et al. (2004) carefully characterized Ziegler-
odina and subsequent workers have provided more details
about Silurian and Early Devonian Zieglerodina species (e.g.,
Carls et al. 2007; Drygant and Szaniawski 2012). Numerous
species of Zieglerodina have been described from different
geographic regions that are based in the pattern of denticula-
tion, location and shape of the basal cavity, and shape of the
aboral surface (Peavey 2013). However, we are concerned
about the variable nature of these characters, especially dentic-
ulation, and the tendency for local populations to form reflect-
ing environmental conditions, especially in near-shore settings
(e.g., Barrick and Kleffner 2022; Jeppsson 1989).

Carls et al. (2007), Vacek et al. (2018), and Manda et al. (2023)
used a series of three Zieglerodina species as part of their zona-
tion of the Pridoli in Bohemia: Z.? zellmeri (= Z.? scanica
(Jeppsson 1975), see below) (lowermost Pridoli; Jarovian
Stage); Z. ivochlupaci (lower Pridoli; Jarovian Stage), and
Z. klonkensis (uppermost Pridoli; uppermost Radotinian Stage
to basal Devonian Lochkovian Stage).

The primary difference between Zieglerodina? scanica and
true Zieglerodina species is the presence of distinctly alternat-
ing denticulation on the ramiforms, including the M element in
true Zieglerodina. (e.g., Z. ivochlupaci and Z. klonkensis).
Jeppsson (1975, p. 37-38) proposed that the appearance of
clearly alternating denticulation on the ramiform elements was
a significant evolutionary event, a feature later used by Murphy
et al. (2004) and Carls et al. (2007) to characterize species of
Zieglerodina. Jeppsson (1975) indicated that alternating dentic-
ulation appeared at Cellon (C39A), where the form species
Hindeodella priscilla Stauffer 1938, first occurs, well above
the LAD of Jeppssonia crispa (see also Corradini et al. 2014).
Jeppsson (1975) noted that alternating denticulation could have
appeared earlier in time, as does Carls et al. (2005). In the Poz-
ary quarry and Hvizd’alka section in Bohemia, Z.? scanica
(=Z.? zellmeri) occurs at the base of the Pridoli and Z. ivochlu-
paci, which has distinct alternating denticulation on all rami-
forms, appears slightly higher in the Pridoli (Manda et al.
2023; Vacek et al. 2018). A similar succession occurs in the
Carnic Alps and Sardinia above the LAD of J. crispa (Corra-
dini and Corriga 2012). Several authors (e.g., Barrick and
Kleffner 2022; Corradini and Corriga 2012; Corradini et al.
2014, 2019) have used the name Z.? zellmeri to designate mid-
dle to late Pridoli P; elements like those formerly termed
“Ozarkodina eosteinhornensis” (e.g., Barrick and Klapper
1992). Because these younger forms possess ramiform ele-
ments with alternating denticulation, including the M element,
the name Z.7 zellmeri, or its senior synonym Z.? scanica, are
not appropriate to designate these forms.

Py elements of Zieglerodina are not common through most of
the upper Henryhouse and many specimens are small or broken,
which complicates species characterization. Near the top of the
upper Henryhouse, in the Oulodus elegans detortus interval and
above, P; elements become more common and comprise a
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significant part of the faunal assemblage (Barrick and Klapper
1992). The P; elements from the upper Henryhouse appear to
comprise a range of variation different from that described else-
where. The most important attribute is the configuration of the dor-
sal blade. The common European Pridoli species are described as
having a dorsal blade that slopes downward from the cusp (Z.?
scanica/zellmeri, Z. ivochlupaci, Z. klonkenis; Carls et al. 2007).
In contrast, the Henryhouse Zieglerodina P elements have a dor-
sal blade with one or two broader and higher denticles dorsally. A
review of illustrations of Zieglerodina species from Nevada (Klap-
per and Murphy 1975) and Tennessee (Barrick and Kleffner 2022)
shows that this is a characteristic feature of many North America
specimens. This type of dorsal blade is also listed as a diagnostic
feature for the younger species Z.? planilingua Murphy and Valen-
zuela-Rios 1999, which was based on Nevada specimens (See
also Barrick et al. 2005, pl. 1, figs. 3, 12 for examples from West
Texas). We suspect that the difference in dorsal blade configura-
tion between Europe and North America may be reflection of pro-
vincialism, as was described for the basal Lochkovian
Caudicriodus species (Barrick et al. 2021).

Donoghue et al. (2008) suggested because Zieglerodina
remscheidensis (Ziegler 1960), the type species of Zieglerodina
Murphy et al. 2004, grouped together in a series of cladistic
analyses with Nicollidina brevis (Bischoff and Ziegler 1957),
the type species of Nicollidina Dzik 2002, that Nicollidina
would have priority if the two species were included in the
same genus. However, the morphologies of the elements of the
two genera are strikingly different, as is clearly stated in their
respective diagnoses. We suspect that the grouping is an arti-
fact of coding and selection of taxa in the cladistic analyses.

Zieglerodina? scanica (Jeppsson 1975)

Hindeodella steinhornensis scanica n. ssp. JEPPSSON 1975,
p- 39-43, pls. 9 and 10.

Zieglerodina? zellmeri CARLS et al. 2007, p. 162-163, figs. 6A-G,
J-N, 8M-P.

Remarks: Hindeodella steinhornensis scanica Jeppsson 1975,
was described from early Pridoli? (post-crispa beds) on Scania.
The P; element resembles that of Zieglerodina? zellmeri so
closely that we cannot separate them based on the descriptions
or illustrations. Jeppsson (1975, p. 43) reported that the Sa-Sc
elements bear equal denticulation, but some of his illustrations
(e.g., pl. 10, figs. 7B, 7C, 9B) display the irregular denticulation
like that shown for Z. zellmeri (Carls et al. 2007, fig. 6, C, D, E).
Also, both Z.? zellmeri and H. s. scanica possess an M element
with even denticulation, unlike younger Zieglerodina species.
We consider Jeppsson’s species Z.? scanica to be a precursor to
true Zieglerodina and suggest that it is a senior synonym of Z.7
zellmeri. Jeppsson (1975, p. 39) did not select a holotype and
recommended that when a lectotype was selected it should be
one of the figured specimens from a locality with a measured
section from which good topotype material could be obtained.
We select the Py element illustrated on Jeppsson (1975, pl. 9,
fig. 5) as the lectotype, from sample Kl 67-5, the Klinta sec-
tion, from which other elements of the apparatus were obtained
and illustrated (P,—pl. 9, fig. 13; M—pl. 10, fig. 1, SO—pl. 10,
fig. 11, S;—pl. 10, fig. 9, S2-pl 10, fig. 6). We have examined
material from Tullesbo I (Jeppsson 1975), which yielded abundant,
well preserved elements, and can confirm the observations of
Jeppsson.
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The irregular denticulation in the ramiform elements of Zieglero-
dina? species from the Upper Whitcliffe Formation, Welsh Bor-
derland of England (Miller and Aldridge 1997, fig. 5), and the late
Ludlow age suggests a close relationship for these taxa to Z.?
scanica. Jeppsson and Aldridge (2000) show Z.? scanica as
occurring in the late Ludlow below J. crispa and just above the
Lau Event. Our lowest samples from the upper Henryhouse that
bear rare Zieglerodina P, elements did not yield ramiform elements
and thus we cannot be certain if any are examples of Z.? scanica.

Zieglerodina altidens Barrick, Klapper and Peavey n. sp.
Plate 5, figs. 1-18, 21-27.

Spathognathodus eosteinhornensis Walliser 1964. -REXROAD and
CRAIG 1971, p. 700, pl. 82, figs. 18, 19.

Ozarkodina remscheidensis eosteinhornensis (Walliser 1964). -KLAPPER
and MURPHY 1975, p. 4041, pl. 7, figs. 11-21, 23, 24.

Ozarkodina remscheidensis eosteinhornensis (Walliser 1964). -BARRICK
and KLAPPER 1992, p. 48, pl. 6, figs. 2-4.

Zieglerodina zellmeri Carls et al. 2007. -BARRICK and KLEFFNER
2022, p. 18, pl. 1, figs. 1, 8, 132, 19, 20.

Holotype: SUI 64778, Section P1, sample 28, Barrick and
Klapper, 1992, pl. 6, fig. 3.

Derivation of name: Latin altidens = high denticles, in refer-
ence to the higher denticles at the end of the dorsal blade.

Diagnosis: Py element with a straight thin blade. Long ventral blade
possesses 7 to 10 erect denticles, the most ventral 1 to 2 major den-
ticles are slightly higher and wider. Short dorsal blade possesses 3
to 6 denticles that incline slightly dorsally, the second to third major
ones from the dorsal end are slightly higher and wider. Cusp is only
slightly higher and wider than adjacent denticles. Aboral margin is
almost straight. Basal cavity oval to heart-shaped and unconstricted.
Its upper surface is smooth to slightly vaulted.

Description: Blade of the P, element is relatively long and
evenly denticulated. The ventral blade is longer than the dorsal
blade. The ventral blade bears 7 to 10 denticles that are mostly
erect; the most ventral ones may tilt very slightly ventrally. A
tiny denticle lies at the ventral tip followed by one or two
slightly higher and wider denticles, which are followed by 4 to
7 smaller denticles. The cusp is only slightly higher and wider
than the adjacent denticles and inclined slightly dorsally. The
dorsal process bears 3 to 6 denticles that are inclined slightly
dorsally. The dorsal tip may bear a tiny denticle. The next 1 to
2 denticles are slightly higher and wider than the others. The
aboral surface of the element is almost flat, with the dorsal
process elevated just a little behind the basal cavity. The basal
cavity is oval to heart-shaped and unconstricted. Its upper sur-
face is generally smooth, but in larger specimens it may be
slightly vaulted. The P, elements appear to be typical for the
genus. The M and S elements are relatively small and bear well
developed alternating denticulation.

Remarks: Zieglerodina altidens n. sp. includes P; elements
from Midcontinent and western North America that previously
were assigned to Ozarkodina remscheidensis eosteinhornensis,
or more recently Z.? zellmeri. The pattern of denticulation of
the Py element is like that described for the slightly younger
species Z. planilingua (Murphy and Valenzuela-Rios 1999),
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but in the latter species a small terrace occurs on top of the
slightly constricted lobes of the basal cavity. The overall pat-
tern of denticulation in Z. altidens varies from sample to sam-
ple and within samples and the more common specimens
conform to the description given above. The more extreme var-
iants are described separately as Z. denticulata? and Z. mor-
photypes A, B, and C. Each morphotype appears to grade into
the general Z. altidens population. Pridoli Zieglerodina P, ele-
ments from the Appalachian Basin (e.g., Barnett 1971; Helfrich
1978) include a variety of morphotypes, some of which are
similar to Z. altidens n. sp. These faunas need to be restudied
to better ascertain which species are present.

The denticulation on the dorsal process of the P; element distin-
guishes Z. altidens n. sp. from Silurian Zieglerodina species based
on European material. The high dorsal denticulation is apparent in
very small specimens (PL. 5, figs. 1, 2, 5, 6), but may be less
obvious in the largest specimens. European species are described
as having denticles on the dorsal process that decrease in height
behind the cusp, whereas in North American species the dorsal
process usually bears a few higher denticles near the end of the
process. The P; element of Z.? scanica (Jeppsson 1975) is similar
in possessing relatively even denticulation, but the ramiform ele-
ments have poorly developed alternating denticulation. The dorsal
process of the Py element also slopes downward and appears to
lack the higher, wider denticles found near the end of the dorsal
blade of Z. altidens (see Carls et al. 2007, figs. 6, 8; as Z. zellmeri).
The denticulation of Z. altidens n. sp. is finer and more evenly
spaced than that of the Z ivochlupaci Carls et al. 2007. Zieglero-
dina klonkensis Carls et al. 2007 has a dorsal blade that slopes
downward with a curved profile, unlike the high denticles at the
end of the dorsal blade of Z. altidens.

Klapper and Murphy (1975) and Barrick and Klapper (1992)
documented a change in denticulation from specimens here
called Z. altidens n. sp. to specimens they called Ozarkodina
remsheidensis remscheidensis (Ziegler 1960) near the Silurian-
Devonian boundary. In both Nevada and Oklahoma, the dentic-
ulation on the P; element of the latter becomes more irregular.
The cusp is enlarged, 2-3 denticles near the end of the ventral
blade become higher and wider, and 1-2 denticles near the end
of the dorsal blade become higher and wider. Also, there is ten-
dency for the blade outline to appear longer and lower than in
typical Z. altidens n. sp. Some forms display the transition to
Z. planilingua in the formation of a terrace on the upper surface
of the basal cavity (Zieglerodina morphotype D, PI. 4, figs. 21,
22, 24, 25, from I35-2E, Haragan Formation; Jacobi et al.
2009, text-fig. 3). We exclude these “remscheidensis”-like P,
elements from Z. altidens n. sp. but recognize that the two
forms may occur together in an interval of transition. Addi-
tional comparisons with other Lochkovian Ziegerlodina
species will be needed to determine the best name for them.

Zieglerodina denticulata (Viira 2000)?

Plate 4, figs. 13, 14.

Ozarkodina remscheidensis (Ziegler 1960)? -BARRICK et al. 2005, pl. 1,
fig. 1.

Remarks: A small number of Py elements from the upper Hen-
ryhouse in the Oulodus elegans faunal interval have a high
blade that bears numerous fine, closely spaced compressed
denticles of near equal height. The dorsal process is about the



same height as the ventral process and cusp is indistinct. The
dorsal process is angled upward. The basal cavity is small,
biconvex, and located just dorsal of mid-length. The upper
Henryhouse forms resemble the late Pridoli forms illustrated as
Ozarkodina denticulata by Viira (2000, pl. 3, figs. 6-8), but
too few specimens were recovered for confident assignment
to this species.

Zieglerodina eosteinhornensis (Walliser 1964)
Plate 4, fig. 17.

Remarks: Only a few specimens of Z. eosteinhornensis were
recovered from one sample, SW Davis 13B. The Zieglerodina-
like basal cavity bears a short ridge on one platform lobe, the
diagnostic feature of this species. Otherwise the P; element is
like that of Z. altidens new species.

Zieglerodina morphotype A
Plate 4, figs. 18-20.

Remarks: A few Py elements resemble Zieglerodina altidens, but
differ in having fewer, more widely spaced denticles, and one to
three large, high denticles on the ventral process. Zieglerodina spe-
cies A resembles Z. ivochlupaci Carls et al. 2007 in that the blade
comprises only a few larger denticles in both forms. In con-
trast, the dorsal blade denticles of Z. ivochlupaci decrease in
height dorsal of the cusp, whereas the dorsal denticles of Z.
morphotype A become wider and higher. The lower surface
of Z. ivochlupaci is nearly flat and that of Z. morphotype A
rises dorsally. This morphotype occurs above the appearance
of Oulodus elegans elegans and below the appearance of O.
e. detortus.

Zieglerodina morphotype B
Plate 4, figs. 23, 26; Plate 5, figs. 19?7, 20?

Ozarkodina remscheidensis remscheidensis (Walliser). -KLAPPER
and MURPHY 1975, pl. 7, fig. 14 (only).

Remarks: Occurring with typical examples of Zieglerodina
altidens n. sp. are Py elements that possess a short, high dorsal
process. The dorsal process bears 2 high, wide denticles and
the lower surface of the process is angled sharply upward.
Forms occurring below the FAD of Oulodus elegans detortus
are little different than Z. altidens n. sp. in having 1-2 tiny den-
ticles dorsal of the cusp before two large denticles (P1. 5, figs.
19, 20), but ones in the upper range of Z. altidens n. sp. are
more distinct in having just 2 large dorsal denticles.

Zieglerodina? morphotype C
Plate 4, figs. 15, 16.

Remarks: A small number of P; elements occur in several samples
in the Oulodus elegans elegans fauna that are similar to Zieglero-
dina altidens n. sp., but differ by having a very short dorsal blade.
The P; element is characterized by a high blade bearing numer-
ous denticles along the entire length of the element, which is
slightly curved. The dorsal blade is short, high, denticulate and
the end of the blade is nearly vertical. The narrow dorsal
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biconvex basal cavity differs from the wider sagittate basal cav-
ity typical of Jeppssonia and from the medial lobed basal cavity
of Zieglerodina. No ramiform elements could be distinguished
to help resolve the generic assignment: Jeppssonia has uniform
denticulation on the ramiform elements and Zieglerodina has
alternating denticulation.

Family UNKNOWN

Genus Decoriconus Cooper 1975
Decoriconus fragilis (Branson and Mehl 1933)
Plate 1, figs. 25-28.

Remarks: Elements of Decoriconus fragilis occur in small numbers
through the upper Henryhouse. The morphology of the elements
appears to be identical with older Ludlow and Wenlock elements.

Genus Pseudooneotodus Drygant 1974
Pseudooneotodus sp.
Plate 1, figs. 31-35.

Pseudooneotodus sp. BARRICK and KLEFFNER 2022, p. 20, pl. 4,
fig. 1-17.

Remarks: The Pseudooneotodus elements recovered from the
upper Henryhouse are similar to those described by Barrick
and Kleffner (2022) from the Pridoli Decatur Formation in
Tennessee. See their description and discussion.
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LOCALITY APPENDIX:

Ca2 section (34°21°08.08”N; 97°08°43.37”W).

I35 section (34°21°10.16”N, 97°08°59.47°W).

322

Hickory Creek (HC) section (34°20°45.44”N;
97°17°01.25”W).

Highway 77 section (34°26°46.53”N, 97°05°08.88”W).

Southwest Davis section (34°28°42”N, 97°10°04”W approximately;
subsequent industrial construction has greatly modified this area).

Dougherty West section (34°24°41.71”N, 97° 05°03.92”W).

Goddard Youth Camp (GYC) section (34°25°20.54”N; 96°
59°57.36”W).

P1H section (34°40°12.72”N, 96°41°12.97"W).

910 section (34°39°17.33”N, 96°40°14.47°W).



