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Bryozoans from the Haragan
Formation, Arbuckle Mountains

Scanning electron micrograph of
Fistuliporella quinquedentata, one of
the most common bryozoans found in
the Haragan Formation of the Arbuckle
Mountains region. This species has the
typical morphologic features of fistu-
liporoid bryozoans: cylindrical tubelike
zooecia, lunaria (horseshoe-shaped and
hoodlike structures around the zooecial
apertures), and cystopores (bubblelike
structures between the zooecial tubes).

The inset photo (below) is a trans-
mitted-light microscope photograph of
an acetate peel section just below the
surface of Leioclema pulchellum. This
species is found in the Haragan For-
mation, but it is rare. It has the typical
morphologic features of trepostome
bryozoans: cylindrical tubelike zooecia,
mesopores (thin tubes between zooecia),
and acanthorods (spines projecting from
the surface of the bryozoan colony).
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RECONNAISSANCE SURVEY OF THE HARAGAN FORMATION
BRYOZOAN FAUNA AND ITS PALEOECOLOGY,
LOWER DEVONIAN OF SOUTH-CENTRAL OKLAHOMA

Clifford A. Cuffey", Roger J. Cuffey?, Albert J. Robb III3,
and John T. Lembcke*

Abstract

The Haragan Formation (Hunton Group, Lower Devonian) of the Arbuckle Moun-
tains (south-central Oklahoma) contains an abundant and diverse bryozoan fauna
totaling 22 species, including seven trepostomes, seven fenestrates, four fistuliporoids,
one ceramoporoid, one tubuliporine, one ptilodictyoid, and one rhomboporoid. Five
species numerically dominate the fauna and are ubiquitous: Fistuliporella quinqueden-
tata, Cyclotrypa mutabilis, Cyphotrypa corrugata, Fenestella idalia, and Leioclema sub-
ramosum. Bryozoans occur both as free zoaria and as epizoans on the skeletons of other
organisms, especially brachiopod shells. Free zoaria have diverse growth forms. Pri-
mary niche differentiation among the bryozoans is accomplished by tiering, based on
heights of zoarial growth forms. Massive domes, hemispherical domes, mushroom-
shaped buttons, unilaminar sheets, hollow ramose branches, delicate ramose branches,
and bifoliate sticks are part of the lowest epifaunal tier, within 5 cm of the sediment/
water interface. Robust ramose branches and fenestrate fronds are part of the next
higher epifaunal tier, ranging from 5 to 20 cm above the sediment/water interface. One
additional zoarial form, tiny encrusting disks, is epizoic only. The fauna contains a mix-
ture of species previously reported from the Silurian and Devonian, in contrast to other
invertebrate groups in the Haragan that are dominated by Devonian forms and have
few Silurian holdovers.

Introduction

Bryozoans were important, abundant, and diverse during the Devonian (Cuffey
and McKinney, 1979). This period is especially noteworthy because of major, grad-
ual interchanges in the balance among bryozoan orders during its 50 million years,
particularly the decline of the trepostomes and concurrent expansion of the
fenestrates.

The Haragan Formation (Fig. 1) of south-central Oklahoma dates from the Early
Devonian (Gedinnian/Helderbergian) (Amsden, 1960,1988; Barrick and Klapper,
1992), and hence should document bryozoan diversity at a time more characteris-
tic of earlier Paleozoic proportions than of later. That formation contains numer-
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ous bryozoans which, surprisingly,
have never been described nor cata-
loged (Amsden, 1956), despite the fact
that they are abundant and wide-
spread, second only to brachiopods. '
Reports of bryozoans in the Oklahoma Bois d'Arc Fm.
Haragan are limited to faunal lists
(Girty, 1899; Reeds, 1911; Maxwell,
1936) and a single abstract noting
their presence (Loeblich, 1947), in
contrast to detailed description of
other groups, including the brachio-
pods (Amsden, 1958), trilobites (Camp-
bell, 1977), ostracods (Lundin, 1968),
and crinoids (Strimple, 1963). Addi-
tionally, Amsden (1956) cataloged all
then-described species from the Har-
agan.

Currently, Cuffey and others (1993,
1994, and in press) are examining
bryozoans occurring as epizoans on
the Haragan brachiopod Meristella
atoka Girty. In gathering the data for
that project, the authors obtained
excellent representative samples of
bryozoans from several Haragan lo-
calities. The purpose of this report is .
to document the bryozoan species g
found at those Haragan localities as

a reconnaissance survey of this fauna.  Figyre 1. Stratigraphic column of the Hunton
Each species is identified, diagnosed,  Group, Arbuckle Mountains region, south-
and illustrated, and the important central Oklahoma (modified from Amsden,
paleoecologic and biostratigraphic 1960,1988; Barmick and Klapper, 1992).
implications of the fauna are dis-

cussed.

The Haragan Formation (part of the Hunton Group) consists primarily of yel-
lowish-gray, fossiliferous marlstone; rare thin layers of crinoidal and skeletal lime-
stone are scattered throughout (Amsden, 1960). In addition to the bryozoans, the
Haragan invertebrate fauna includes brachiopods, corals, trilobites, ostracods, gas-
tropods, pelecypods, and crinoids.
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Materials and Methods

Extensive collections of bryozoans were obtained from locality M2 (of Amsden,
1960) near White Mound, Oklahoma, and supplemental collections were obtained
from localities M9, M10, and C1 (of Amsden, 1960), and the 107.2 Cut (new locality;
see Appendix, p. 149) (Fig. 2). Four of these localities (M2, M9, M10, 107.2 Cut) are
in the central Arbuckle Mountains, and the fifth (C1) is on the Lawrence uplift.
Thus, a suite of geographically representative samples was obtained.
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Figure 2. Map of Arbuckle Mountains region showing sampling localities. See Appendix
(p- 149) and Amsden (1960) for specific locality data.

The bryozoans were identified by examining the surface of each zoarium with a
binocular dissecting microscope. Species initially were discriminated and identi-
fied based on external features. Then, for positive confirmation, tangential, longi-
tudinal, and transverse acetate peel sections of representative specimens were pre-
pared. Mode of occurrence (whether epizoic or free) and zoarial form were noted
for each specimen to aid in analysis of the paleoecology of the bryozoan fauna.
Finally, the known stratigraphic distribution of each species was compiled in order
to consider their biostratigraphic implications. The bryozoan specimens are de-
posited in the Paleobryozoological Research Collection at Pennsylvania State Uni-
versity (PBRC-PSU); figured specimens are numbered.

Results

Actotal of 2,021 bryozoan zoaria were examined for this project. From these, 22
species are identified, including seven trepostomes, seven fenestrates, four fistu-
liporoids, one ceramoporoid, one tubuliporine, one ptilodictyoid, and one rhom-
boporoid. Their distribution is summarized in Table 1. Three species, Fistuliporella
quinquedentata, Cyclotrypa mutabilis, and Cyphotrypa corrugata are abundant;
two more, Fenestella idalia and Leioclema subramosum, are common. These five
species occur at all five localities. The remaining 17 species all are much rarer and
do not occur at every locality. Because it was the most intensely sampled, locality
M2 produced the largest number of zoaria, including 21 of the 22 species. Samples
from the other localities contain fewer individuals, primarily of the five common
species.

The majority (1,483; 73%) of the Haragan bryozoans lived as epizoic zoaria
(Table 1) and are preserved attached to skeletal remains of other organisms. The
remaining zoaria lived free-lying on the sea floor. The most common host was Mer-
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istella atoka Girty, and the relationship between it and the bryozoans is discussed
elsewhere (Cuffey and others, 1993,1994, and in press). The bryozoans also en-
crusted other brachiopods, other bryozoans, corals (both favositids and solitary
rugosans), crinoids, gastropods, and trilobites. Certain species were preferentially
epizoic; Ceramopora imbricata, Cyphotrypa corrugata, Fistuliporella maynardi,
Fistuliporella quinquedentata, Flabellotrypa rugulosa, Leioclema pulchellum,
Leioclema subramosum, and Stromatotrypa globularis all are more common as
epizoans than as free zoaria (Cuffey and others, 1993,1994, and in press).

The bryozoans of the Haragan grew into diverse zoarial forms (Table 2). Among
free zoaria, each species is characterized predominantly by one zoarial form, but
may appear rarely as another.

Massive domes are the most abundant Haragan zoarial growth form. They are
mound-shaped with flat or slightly concave bases and gently to strongly convex up-
per surfaces; most are wider than high. This form is represented by most Cyclotrypa
mutabilis and Fistuliporella quinquedentata, and by rare Ceramopora imbricata
and Fistuliporella maynardi.

Two additional zoarial forms are common. Mushroom-shaped buttons are
characterized by their small size (diameter <1.5 cm) and have more or less stalk-
shaped and expanding bases capped by a gently convex, subcircular surface bear-
ing the zooecial apertures. This zoarial form is represented by Cyphotrypa corru-
gata. Fenestrate fronds consist of funnels constructed of thin, erect, radiating
branches connected by thin, transverse dissepiments. Fenestella spp. and Polypora
distans represent this growth form. '

Other zoarial forms are very rare. Hemispherical domes are characterized by
their small size (diameter <1.5 cm), circular outline, slightly concave base, and
strongly convex upper surface with zooecial apertures. Stromatotrypa globularis,
most Leioclema subramosum, and rare Leioclema pulchellum represent this form.
Unilaminar sheets consist of a single, thin layer of zooecia. Most are relatively flat,
but some are very irregular. Most Fistuliporella maynardi and Ceramopora imbri-
cata, as well as rare Cyclotrypa mutabilis, Fistuliporella quinquedentata, and Leio-
clema pulchellum represent this zoarial form. Hollow ramose branches consist
of small, erect branching zoaria, the central axes of which are hollow. This form
is represented by Coelocaulis aff. venusta. Delicate ramose branches are charac-
terized by erect, cylindrical branching zoaria with very thin (diameter <2 mm)
branches. This form is represented by Callotrypa macropora, Thamniscus cf. regu-
laris, Thamniscus variolata, and rhomboporoid gen. et sp. indet. Robust ramose
branches are characterized by erect, cylindrical branching zoaria with relatively
thick (diameter >5 mm) branches. This form is represented by Batostomella inter-
porosa, Leioclema elasmaticum, some Leioclema subramosum, and rare Leioclema
pulchellum. Bifoliate sticks consist of small, narrow, nonbranching, erect bifoliate
zoaria. This form is represented by Ptilodictya tenella. :

Zoarial forms of epizoic species generally are more varied and depend on the
size and shape of the host. Unilaminar sheets, massive domes, hemispherical
domes, and fenestrate fronds also occur as epizoans. One zoarial form, tiny en-
crusting disks, only occurs as epizoans and is represented by Flabellotrypa rugu-
losa. This form consists of tiny (diameter <0.5 cm), very thin, disk-shaped zoaria in
which the zooecia are horizontally oriented. _

The Haragan bryozoan fauna consists of species previously known from both
the Silurian and Devonian (Table 3). Of the five most common species in the fauna,
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