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 Upper Eocene Snakes (Reptilia, Serpentes) from Georgia

 J. Alan Holman

 Museum, Michigan State University, East Lansing, Michigan 48824, USA

 ABSTRACT-A small fossil assemblage from the Upper Eocene (Twiggs Clay) of Twiggs
 County, Georgia, has yielded a pelobatid frog, two large sea snakes (Palaeophis and Ptero-
 sphenus) and two terrestrial erycinine boids (Huberophis georgiensis n. gen. et sp. and
 Ogmophis voorhiesi n. sp.). Both the stratigraphy and vertebrate fauna suggest that an estuary
 on a tropical coastline was the site of deposition of the bones.

 INTRODUCTION

 Fossil land mammals collected by Dr. Michael Voorhies, formerly of the University of
 Georgia, from the Upper Eocene of the Twiggs Clay, Twiggs County, Georgia, suggest a
 Duchesnean (latest Eocene) age in terms of the North American land mammal sequence. Among
 the mammalian fossils were the remains of an anuran and several snakes. These fossils represent
 both marine and terrestrial animals and a detailed report on these bones forms the basis of the
 present paper.

 THE SITE

 The fossils were taken from an abandoned Kaolin (Clay) Pit (Pit No. 22, J. M. Huber
 Corporation) from approximately 9 mi SSE of Macon and 4 mi ENE of Huber, Twiggs County,
 Georgia. The fossils were recovered from a lens of red sandy clay 50 ft above the base of the
 Twiggs Clay. A geologic section of this site has been published by Carver (1972). The fossils are
 from Unit 13 of Carver's section. The Twiggs Clay is thought to be Jacksonian (Upper Eocene)
 in terms of the Gulf Coast marine provincial time-stratigraphic scale. Huddlestun, Marsalis and
 Pickering (1974) report that the Twigs Clay lies within Planktonic Foraminifera Zone P16
 which is late, but not latest Eocene. On the other hand, Voorhies (in litt., Sept. 1975) states
 that the land mammals from the Twiggs Clay suggest a Duchesnean or earliest Eocene age in
 terms of the North American land mammal sequence. In any case, in general terms, both the
 Foraminifera and the land mammals indicate Upper Eocene times.

 SYSTEMATIC PALEONTOLOGY

 Class Amphibia
 Order Anura

 Family Pelobatidae

 Pelobatidae indet.

 Material.-Partial left ilium, partial tibiofibula, distal portion of humerus, University of
 Georgia Vertebrate Paleontology No. 46.

 Remarks.-This fragmentary anuran material is assigned to the family Pelobatidae based of
 the shape of the ilium, the fact that the ilium lacks a dorsal prominence, and on the basis of
 the tibiofibula which is constricted at its middle. The distal part of the humerus is tentatively
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 assigned to the pelobatidae based on the fact that it is from an individual of about the size as
 the one represented by the ilium and the tibiofibula. The only pelobatids previously reported
 from the Eocene are forms of the genus Eopelobates Parker which is from the early and middle
 Eocene of Wyoming (Estes, 1970). It is possible that Georgia bones represent a small
 Eopelobates.

 Class Reptilia
 Order Squamata

 Family Palaeophidae

 Romer (1956) provisionally placed the Palaeophidae with the lizards, including the genera
 Palaeophis, Pterosphenus, Simoliophis, and Pachyophis. Auffenberg (1959) proposed that
 Palaeophis and Pterosphenus be recognized as snakes, and that they constitute a distinct family
 (Palaeophidae) distinguished on the basis of well-developed pterapophyses and double hypa-
 pophyses in some vertebrae. Romer (1966) includes Palaeophis and Simoliophis in his section
 on snakes in the text, but he places them with the varanoid lizards in his classification at the
 end of the book. Romer states "Again, in the Cretaceous and Eocene we find a number of
 poorly known forms, such as Paleophis and Simoliophis which appear to have had elongate
 snakelike bodies, but vertebrae more on the pattern of monitor lizards; quite possibly these, if
 better known, would be found to represent a group truly intermediate between the snakes and
 their lizard ancestors, but their marine habitat renders this improbable."

 I consider Palaeophis and Pterosphenus to be unquestionably snakes. Certainly their
 vertebrae are not monitorlike, but are strongly boalike with marine specializations. Palaeophis
 and Pterosphenus have a well-developed zygosphene-zygantrum complex and rounded centra,
 cotyla, and condyles. Monitors lack a zygosphene-zygantrum complex and have flattened centra,
 cotyla, and condyles. Hoffstetter and Gasc (1969) point out characters which separate snakes
 from those lizards that have a zygosphene-zygantrum complex. These characters are found in
 Palaeophis and Pterosphenus and are as follow: (1) zygosphene-zygantrum articular surface
 widened dorsally, overhanging, forming an angle of less than 90 degrees when articulating with
 one another, (2) zygosphene-zygantrum articular surfaces separated from each other by a
 non-articular area, and (3) dorsal border of zygosphene never deeply notched.

 Palaeophis and Pterosphenus have strong vertebral characters that indicate relationships to
 the Boidae. These are: (1) anterior border of zygosphene narrow and thick, (2) vertebra higher
 than long, (3) postzygapophyseal part of neural arch upswept, (4) foramina lacking on either
 side of cotyle, and (5) neural spine thick, at least at its base. Two characters of the Boidae
 vertebral column that differ from Palaeophis and Pteropshenus are (1) vertebrae wider than
 long, and (2) subcentral ridges strong and arched upward. In Palaeophis and Pterosphenus the
 vertebrae are longer than wide and the subcentral ridges are weak or absent and not arched
 upward. Added to this, the strong pterapophyses and double hypapophyses of these forms
 indicate a different group. I would suggest that Palaeophis and Pterosphenus be considered as
 specialized marine offshoots of the Boidae, but still in the distinct family Palaeophidae.

 Status of Palaeophis and Pterosphenus

 I am here recognizing the two genera Palaeophis and Pterosphenus, but until fully
 articulated, complete vertebral columns of these forms are found, I am not convinced that
 Palaeophis and Pterosphenus do not represent variations along the vertebral column of a single
 form.

 Palaeophis virginianus Lynn

 Materia/.-Vertebra, UGV 53, Fig. 1 A,B,C.
 Remarks.-This vertebra is assigned to Palaeophis rather than to Pterosphenus in that it

 has shorter pterapophyses and in that the planes of the articular facets of the prezygapophyses
 lie well above the level of the floor of the neural canal (Gilmore, 1938:59). The vertebra is
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 similar to P. virginianus and differs from
 other North American Palaeophis in hav-
 ing a posterior hypapophyseal tubercle
 only.

 Pterosphenus schucherti Lucas

 Material.-A large (UGV 52a, Fig. ( -
 1 D,E,F) and a small (UGV 52b) verte- ' , :
 bra. B C

 Remarks.- These vertebrae have

 very elongate pterapophyses and the
 planes of the articular facets of their
 prezygapophyses are at a level with the
 floor of the neural canal. Both vertebrae -
 have a double hypapophysis connected
 by a keel. The large vertebra (Fig. 1
 D,E,F) is remarkably complete and is so
 similar to Pterosphenus schucherti (Gil-
 more, 1938:57, pl. 4, and Fig. 22) that D E
 it is assigned to this species. The smaller
 vertebra is also assigned to P. schucherti. FIGURE 1. Vertebrae of Palaeophis virginianus UGV 53

 (A, anterior, B, lateral, C, posterior) and Pterosphenus
 Family Boidae schucherti UGV 52a (D, anterior, E, lateral, F, posterior).

 Subfmily Erycine Top line equals 2 mm, bottom line equals 6 mm. Subfamily Erycinae

 Huberophis n. gen.

 Diagnosis.-A distinctive genus of
 large erycinine boid, distinguished from
 other genera on the basis of having: (1) I
 the vertebra about as long as wide, (2)
 its neural spine very low and short, (3)
 its hemal keel wide and strong, (4)
 subcentral ridges well-developed, (5)
 grooves between hemal keel and sub- A
 central ridges quite deep, and (6) acces- A
 sory processes absent.

 Huberophis georgiensis n. sp. B
 Diagnosis.-Differs as the genus.
 Holotype.-Trunk vertebra, /

 UGV 51, Fig. 2.
 Description of the holotype.-In

 dorsal view, the vertebra is about as long- 1 >
 as it is wide. The neural spine is short /
 and thick and is less than one-half as \
 long as the greatest length of the neural
 arch. The prezygapophyseal articular FIGURE 2. Vertebra of Huberophis georgiensis UGV 51,

 holotype of new genus and species (A, dorsal, B, ventral, C,
 faces are ovaloid. The prezygapophyseal lateral). Line equals 2 mm.
 accessory processes are absent. The an-

 terior edge of the zygosphene is convex. In lateral view, the parapophyseal and diapophyseal
 portions of the paradiapophyses are not distinct from one another. The subcentral ridges are
 strongly arched upward. The postzygapophyseal portion of the neural arch is upswept. The
 neural spine is about twice as long as it is high. The hemal keel is deflected downward
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 posteriorly. In anterior view, the zygosphene is narrow and thick. The top of the zygosphene is
 slightly convex. The round cotyle is larger than the subtriangular neural canal. The fossae on
 either side of the cotyle lack foramina. The prezygapophyses are moderately tilted upward. In
 ventral view, the hemal keel is wide and distinct; it is constricted slightly at its middle. The
 grooves between the hemal keel and the subcentral ridges are deep. The subcentral ridges are
 very strongly developed. The postzygapophyseal articular facets are rounded. In posterior view,
 the neural spine is low and thick. The neural arch is vaulted. The round condyle is about the
 same size as the round neural canal.

 Remarks.-Based on its low, short neural spine Huberophis resembles Calamagras, also
 known from the Eocene of North America, but Huberophis differs from Calamagras in several
 respects, including: (1) much larger size, (2) stronger hemal keel, (3) deeper grooves between
 the hemal keel and subcentral ridges, and (4) much stronger subcentral ridges. Perhaps
 Calamagras and Huberophis had an earlier common ancestor that gave rise to the small
 Calamagras and the larger Huberophis.

 Ogmophis voorhiesi n. sp.

 Diagnosis.-An Ogmophis that is most similar to Ogmophis compactus Lambe of the lower
 Oligocene of the Cypress Hills Formation of Saskatchewan, but differs in: (1) being much
 smaller, (2) lacking accessory processes of the prezygapophyses, (3) having a wider hemal keel,
 and (4) having much less distinct subcentral ridges.

 Holotype.-Trunk vertebra, UGV 47, Fig. 3.
 Paratypes.-Two trunk vertebrae, UGV 48 and 49.

 -l' ' -^: V t /^ Etymology.-Named in honor of Dr. Michael Voor-
 hies of the University of Nebraska State Museum.

 Description of e hootype.-n theorsal view, the
 vertebra is about as wide as it is long. The neural spine is

 t9 u ;.^ ~ X\~ ~ long and thick. It is more than one-half as long as the
 greatest length of the neural arch. The neural spine is

 thicker in its posterior two-thirds than it is anteriorly.

 il>-''^^ - ^-^ _' ^The anterior edge of the zygosphene is concave, but it has
 an irregular edge due to breakage. The prezygapophyseal
 articular faces arare oval. Prezygapophyseal accessory proc-
 esses are absent. The posterior margin of the neural arch

 is V-shaped. In lateral view, the postzygapophyseal part of
 F- -GU R E the neural arch is upswept. The neural spine is about

 twice as long as it is high. The subcentral ridges are
 eul 1:B m m f W curved sharply upward. In anterior view, the zygosphene

 is narrow and thick. The neural spine is low and thick.
 r1 . The subtriangular neural canal is about the same size as

 the round cotyle. The prezygapophyses are moderately
 v-a ; - . u tilted upward. The paradiapophyses are not clearly di-

 araty ^pe.- Th vided into parapophyseal and diapophyseal portions. The
 depression on the right side of the cotyle appears to lack
 a fossa. The area on the left side of the cotyle is
 damaged. In ventral view, much of the ventral part of the

 FIGURE 3. Vertebra of Ogmophis centrum is damaged, but the hemal keel is wide and
 voorhiesi UGVA47, holotype of nev strong. The left postzygapophyseal area is damaged, but
 equals 1 mm. the right postzygapophyseal facet is oval. In posterior

 view, the neural spine is low and thick. The subtriangular
 neural canal is larger than the condyle which is partially eroded. The neural arch is moderately
 vaulted.

 Paratypes.-The paratypes do not differ from the holotype in important features.
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 COMMENT

 Both Palaeophis and Pterosphenus are considered to have been sea snakes, but the
 pelobatid frog, the medium-sized boa (Huberophis), and the small boa (Ogmophis) were almost
 certainly terrestrial forms. Thus, the suggestion by Voorhies (in litt., Sept., 1975) that the
 stratigraphy and the vertebrate fauna indicates a tropical coastline is supported by the
 herpetological remains. The boas and the very large sea snakes would indicate semitropical or
 tropical conditions, and the admixture of marine and terrestrial forms would indicate an
 estuarine situation or a river mouth.

 ACKNOWLEDGMENTS

 I thank Dr. Michael Voorhies of the University of Nebraska State Museum for the
 privilege of studying the fossils collected by him while at the University of Georgia. Dr.
 Voorhies also supplied the information about the location and age of the site. Merald Clark and
 Barbara Gudgeon made the drawings.

 LITERATURE CITED

 Auffenberg, W. 1959. Anomalophis bolcensis (Massalongo), a new genus of fossil snake from the Italian
 Eocene. Breviora 114:1-16.

 Carver, R. E. 1972. Stratigraphy of the Jackson Group in Eastern Georgia. Southeastern Geol. 14:153-181.
 Estes, R. 1970. New fossil pelobatid frogs and a review of the genus Eopelobates. Harvard Univ. Mus. Comp.

 Zool. Bull. 139:293-339.

 Gilmore, C. W. 1938. Fossil snakes of North America. Geol. Soc. America Sp. Pap. 9:1-96.
 Hoffstetter, R. and J. Gasc. 1969. Vertebrae and Ribs, pp. 201-310 in C. Gans, ed., Biology of the Reptilia

 Volume 1. Academic Press, New York.

 Huddlestun, P. F., W. E. Marsalis and S. M. Pickering, Jr. 1974. Tertiary Stratigraphy of the Central Georgia
 Coastal Plain, pp. 2-1-2-35 in Guidebook no. 12, Georgia Geol. Surv.

 Romer, A. S. 1956. Osteology of the Reptiles. Univ. Chicago Press, 772 pp.
 1966. Vertebrate Paleontology, 3d. ed. Univ. Chicago Press, 468 pp.

 *

 145

This content downloaded from 
�������������168.16.208.99 on Mon, 02 Nov 2020 19:45:20 UTC������������� 

All use subject to https://about.jstor.org/terms


	Contents
	image 1
	image 2
	image 3
	image 4
	image 5

	Issue Table of Contents
	Journal of Herpetology, Vol. 11, No. 2, Apr. 25, 1977
	Front Matter
	A Summary of Snake Classification (Reptilia, Serpentes) [pp.  115 - 121]
	Salmonella in Reptiles: Isolation from Free-Ranging Lizards (Reptilia, Lacertilia) in Florida [pp.  123 - 129]
	Photoreception and Locomotor Rhythm Entrainment by the Pineal Body of the Newt, Notophthalmus viridescens (Amphibia, Urodela, Salamandridae) [pp.  131 - 139]
	Upper Eocene Snakes (Reptilia, Serpentes) from Georgia [pp.  141 - 145]
	Aspects of the Thermal Biology of the Texas Tortoise, Gopherus berlandieri (Reptilia, Testudines, Testudinidae) [pp.  147 - 153]
	The Natural History of the Eastern Milk Snake (Reptilia, Serpentes, Colubridae) in a Disturbed Environment [pp.  155 - 159]
	Temporal Stability of Phenotypic Frequencies in Pseudacris triseriata (Amphibia, Anura, Hylidae) [pp.  161 - 168]
	Soil Moisture Preference and Water Relations of the Marbled Salamander, Ambystoma opacum (Amphibia, Urodela, Ambystomatidae) [pp.  169 - 176]
	An Ethogram of the Blue Spiny Lizard, Sceloporus cyanogenys (Reptilia, Lacertilia, Iguanidae) [pp.  177 - 195]
	The Establishment of the North American Bullfrog, Rana catesbeiana (Amphibia, Anura, Ranidae) in Jamaica [pp.  197 - 199]
	Further Specimens of the Rare Cat Snake, Telescopus rhinopoma (Blanford, 1874) (Reptilia, Serpentes, Colubridae) [pp.  201 - 205]
	The Status of Telescopus hoogstraali Schmidt and Marx 1956 and the Telescopus fallax Fleischmann 1831 Complex (Reptilia, Serpentes, Colubridae) [pp.  207 - 212]
	Evidence for a Specific Searching Image in Hunting Water Snakes (Natrix sipedon) (Reptilia, Serpentes, Colubridae) [pp.  213 - 216]
	The Florida Water Snake (Reptilia, Serpentes, Colubridae) Established at Brownsville, Texas, with Comments on Other Herpetological Introductions in the Area [pp.  217 - 220]
	Notes
	Comments on Ontogenetic Color Change in Anolis cuvieri (Reptilia, Lacertilia, Iguanidae) [p.  221]
	Courtship Observations on Chrysemys nelsoni (Reptilia, Testudines, Testudinidae) [pp.  221 - 222]
	Preliminary Observations on the Reactions of Certain Salamanders of the Genus Ambystoma (Amphibia, Urodela, Ambystomatidae) to a Small Colubrid Snake (Reptilia, Serpentes, Colubridae) [pp.  222 - 225]
	Foam Nest Construction in the Leptodactylid Frogs Leptodactylus pentadactylus and Physalaemus pustulosus (Amphibia, Anura, Leptodactylidae) [pp.  225 - 228]
	Miscellaneous Notes on the Reproductive Biology of Reptiles. I. Two Colubrid Snake Species from the Malagasy Republic, Leioheterodon madagascariensis and Madagascariophis colubrina (Reptilia, Serpentes, Colubridae) [pp.  228 - 230]
	The Status of Philodryas subcarinatus Boulenger (Reptilia Serpentes, Colubridae) [pp.  230 - 231]
	Observations and Comments on the Feeding Behavior of Leptophis (Reptilia, Serpentes, Colubridae) [pp.  231 - 232]
	Serum Thyroxine Levels in Chrysemys picta marginata (Reptilia, Testudines, Testudinidae) Exposed to Different Thermal Environments [pp.  232 - 234]
	Attraction of Bullfrogs (Amphibia, Anura, Ranidae) to Distress Calls of Immature Frogs [pp.  234 - 235]
	A Xanthoma of Indeterminate Origin in Bufo americanus (Amphibia, Anura, Bufonidae) [pp.  235 - 236]
	Predators of Eggs and Young of the Gopher Tortoise, Gopherus polyphemus (Reptilia, Testudines, Testudinidae) in Southern Florida [pp.  236 - 238]
	Observations on the Argentine Iguanid Lizard Leiosaurus bellii Dumeril and Bibron (Reptilia, Lacertilia, Iguanidae) [pp.  238 - 241]
	Autotransplantation as a Method for Permanent Marking of Urodele Amphibians (Amphibia, Urodela) [pp.  241 - 242]
	Tag Success, Dimensions, Clutch Size and Nesting Site Fidelity for the Snapping Turtle, Chelydra serpentina, (Reptilia, Testudines, Chelydridae) in Algonquin Park, Ontario, Canada [pp.  243 - 244]
	Correlation between Activity and Breathing Rate in the Smooth Newt, Triturus vulgaris (Amphibia, Urodela, Salamandridae) [pp.  244 - 246]
	The Pygmy Salamander, Desmognathus wrighti (Amphibia, Urodela, Plethodontidae), in the Cowee Mountains, North Carolina [pp.  246 - 247]

	Back Matter



