
University of Nebraska - Lincoln University of Nebraska - Lincoln 

DigitalCommons@University of Nebraska - Lincoln DigitalCommons@University of Nebraska - Lincoln 

Papers in Natural Resources Natural Resources, School of 

1988 

A new Late Miocene herpetofauna from Franklin County, A new Late Miocene herpetofauna from Franklin County, 

Nebraska Nebraska 

R. M. Joeckel 
University of Nebraska-Lincoln, rjoeckel3@unl.edu 

Follow this and additional works at: https://digitalcommons.unl.edu/natrespapers 

 Part of the Natural Resources and Conservation Commons, Natural Resources Management and 

Policy Commons, and the Other Environmental Sciences Commons 

Joeckel, R. M., "A new Late Miocene herpetofauna from Franklin County, Nebraska" (1988). Papers in 
Natural Resources. 896. 
https://digitalcommons.unl.edu/natrespapers/896 

This Article is brought to you for free and open access by the Natural Resources, School of at 
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in Papers in Natural Resources 
by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln. 

https://digitalcommons.unl.edu/
https://digitalcommons.unl.edu/natrespapers
https://digitalcommons.unl.edu/natres
https://digitalcommons.unl.edu/natrespapers?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/168?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/170?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/170?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/173?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/natrespapers/896?utm_source=digitalcommons.unl.edu%2Fnatrespapers%2F896&utm_medium=PDF&utm_campaign=PDFCoverPages


 

 
A New Late Miocene Herpetofauna from Franklin County, Nebraska
Author(s): R. M. Joeckel
Source: Copeia, Vol. 1988, No. 3 (Aug. 3, 1988), pp. 787-789
Published by: American Society of Ichthyologists and Herpetologists (ASIH)
Stable URL: https://www.jstor.org/stable/1445404
Accessed: 31-05-2019 14:27 UTC

 
REFERENCES 
Linked references are available on JSTOR for this article:
https://www.jstor.org/stable/1445404?seq=1&cid=pdf-reference#references_tab_contents 
You may need to log in to JSTOR to access the linked references.

 
JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide

range of content in a trusted digital archive. We use information technology and tools to increase productivity and

facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org.

 

Your use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at

https://about.jstor.org/terms

American Society of Ichthyologists and Herpetologists (ASIH) is collaborating with
JSTOR to digitize, preserve and extend access to Copeia

This content downloaded from 129.93.167.17 on Fri, 31 May 2019 14:27:51 UTC
All use subject to https://about.jstor.org/terms



 HERPETOLOGICAL NOTES HERPETOLOGICAL NOTES

 LITERATURE CITED

 ARNOLD, S.J. 1977. Polymorphism and geographic
 variation in the feeding behavior of the garter snake
 Thamnophis elegans. Science 197:676-678.

 . 1978. Some effects of early experience on
 feeding responses in the common garter snake
 Thamnophis sirtalis. Anim. Behav. 26:455-462.

 . 198 a. The microevolution of feeding be-
 havior, p. 409-453. In:Foraging behavior: ecolog-
 ical, ethological and psychological approaches. A.
 Kamil and T. Sargent (eds.). Garland Press, New
 York, New York.

 . 1981b. Behavioral variation in natural pop-
 ulations. I. Phenotypic, genetic and environmental
 correlations between chemoreceptive responses to
 prey in the garter snake, Thamnophis elegans. Evo-
 lution 35:489-509.

 . 1981c. Behavioral variation in natural pop-
 ulations. II. The inheritance of a feeding response
 in crosses between geographic races of the garter
 snake, Thamnophis elegans. Ibid. 35:510-515.

 BURGHARDT, G. M. 1967. Chemical-cue preferences
 of inexperienced snakes: comparative aspects. Sci-
 ence 157:718-721.

 . 1970. Intraspecific geographical variation in
 chemical food cue preferences of newborn garter
 snakes (Thamnophis sirtalis). Behaviour 36:246-257.

 . 1975. Chemical prey preference polymor-
 phism in newborn garter snakes Thamnophis sirtalis.
 Ibid. 52:202-225.

 1978. Behavioral ontogeny in reptiles:
 whence, whither and why?, p. 149-174. In: The
 development of behavior: comparative and evolu-
 tionary aspects. G. M. Burghardt and M. Bekoff
 (eds.). Garland Press, New York, New York.

 . 1980. Behavioral and stimulus correlates of

 vomeronasal functioning in reptiles: feeding,
 grouping, sex, and tongue use, p. 275-299. In:
 Chemical signals, vertebrates and aquatic inverte-
 brates. D. Muller-Schwartz and R. M. Silverstein
 (eds.). Plenum Press, New York, New York.

 , AND E. H. HESS. 1968. Factors influencing
 the chemical release of prey attack in newborn
 snakes. J. Comp. Physiol. Psychol. 66:289-295.

 , H. C. WILCOXON ANDJ. A. CZAPLICKY. 1973.
 Conditioning in garter snakes: aversion to palatable
 prey induced by delayed illness. Anim. Learn. Be-
 hav. 1:317-320.

 Dix, M. W. 1968. Snake food preference: innate in-
 traspecific geographic variation. Science 159:1478-
 1479.

 DRUMMOND, H., AND G. M. BURGHARDT. 1983. Geo-
 graphic variation in the foraging behavior of the
 garter snake, Thamnophis elegans. Behav. Ecol. So-
 ciobiol. 12:43-48.

 , AND C. MACIAS GARCIA. 1984. Aprendizaje
 adaptativo en serpientes y la aproximaci6n etol6-
 gica. Revista Mexicana de Analisis de la Conducta
 10:175-192.

 MACARTNEY, J. M., AND P. T. GREGORY. 1981. Dif-

 LITERATURE CITED

 ARNOLD, S.J. 1977. Polymorphism and geographic
 variation in the feeding behavior of the garter snake
 Thamnophis elegans. Science 197:676-678.

 . 1978. Some effects of early experience on
 feeding responses in the common garter snake
 Thamnophis sirtalis. Anim. Behav. 26:455-462.

 . 198 a. The microevolution of feeding be-
 havior, p. 409-453. In:Foraging behavior: ecolog-
 ical, ethological and psychological approaches. A.
 Kamil and T. Sargent (eds.). Garland Press, New
 York, New York.

 . 1981b. Behavioral variation in natural pop-
 ulations. I. Phenotypic, genetic and environmental
 correlations between chemoreceptive responses to
 prey in the garter snake, Thamnophis elegans. Evo-
 lution 35:489-509.

 . 1981c. Behavioral variation in natural pop-
 ulations. II. The inheritance of a feeding response
 in crosses between geographic races of the garter
 snake, Thamnophis elegans. Ibid. 35:510-515.

 BURGHARDT, G. M. 1967. Chemical-cue preferences
 of inexperienced snakes: comparative aspects. Sci-
 ence 157:718-721.

 . 1970. Intraspecific geographical variation in
 chemical food cue preferences of newborn garter
 snakes (Thamnophis sirtalis). Behaviour 36:246-257.

 . 1975. Chemical prey preference polymor-
 phism in newborn garter snakes Thamnophis sirtalis.
 Ibid. 52:202-225.

 1978. Behavioral ontogeny in reptiles:
 whence, whither and why?, p. 149-174. In: The
 development of behavior: comparative and evolu-
 tionary aspects. G. M. Burghardt and M. Bekoff
 (eds.). Garland Press, New York, New York.

 . 1980. Behavioral and stimulus correlates of

 vomeronasal functioning in reptiles: feeding,
 grouping, sex, and tongue use, p. 275-299. In:
 Chemical signals, vertebrates and aquatic inverte-
 brates. D. Muller-Schwartz and R. M. Silverstein
 (eds.). Plenum Press, New York, New York.

 , AND E. H. HESS. 1968. Factors influencing
 the chemical release of prey attack in newborn
 snakes. J. Comp. Physiol. Psychol. 66:289-295.

 , H. C. WILCOXON ANDJ. A. CZAPLICKY. 1973.
 Conditioning in garter snakes: aversion to palatable
 prey induced by delayed illness. Anim. Learn. Be-
 hav. 1:317-320.

 Dix, M. W. 1968. Snake food preference: innate in-
 traspecific geographic variation. Science 159:1478-
 1479.

 DRUMMOND, H., AND G. M. BURGHARDT. 1983. Geo-
 graphic variation in the foraging behavior of the
 garter snake, Thamnophis elegans. Behav. Ecol. So-
 ciobiol. 12:43-48.

 , AND C. MACIAS GARCIA. 1984. Aprendizaje
 adaptativo en serpientes y la aproximaci6n etol6-
 gica. Revista Mexicana de Analisis de la Conducta
 10:175-192.

 MACARTNEY, J. M., AND P. T. GREGORY. 1981. Dif-

 ferential susceptibility of sympatric garter snake
 species to amphibian skin secretions. Amer. Midi.
 Nat. 106:271-281.

 MUSHINSKY, H. R., AND K. H. LOTZ. 1980. Chemo-
 receptive responses of two sympatric water snakes
 to extracts of commonly ingested prey species: on-
 togenetic and ecological considerations. J. Chem.
 Ecol. 6:523-535.

 C. MACIAS GARCIA AND H. DRUMMOND, Depar-
 tamento de Ecologza, Instituto de Biologia, Uni-
 versidad Nacional Autonoma de Mexico, Apar-
 tado Postal 70-614, 04510, Mexico 21, D.F.
 Mexico. Present address (CMG): School of Biolog-
 ical Sciences, University of East Anglia, Norwich,
 United Kingdom NR4 7TJ. Accepted 28 Oct.
 1987.

 Copeia, 1988(3), pp. 787-789
 ? 1988 by the American Society of
 Ichthyologists and Herpetologists

 A NEW LATE MIOCENE HERPETO-
 FAUNA FROM FRANKLIN COUNTY, NE-
 BRASKA.-Miocene deposits of Franklin
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 sands, and calcareous silts unconformably over-
 lying limestones of the Niobrara Formation
 (Cretaceous). At its contact with Miocene de-
 posits the Niobrara is weathered to a depth of
 0.5-1 m; Miocene soil development under warm,
 humid conditions may be responsible for this
 phenomenon. Miocene-age unconsolidated
 sands exposed in small valleys approximately
 perpendicular to the Republican River produce
 vertebrate remains and appear to be deposits
 filling broad fluvial channels incised through
 slightly older opaline sandstones.

 The fossils were wet-screened from uncon-

 solidated, structureless and planar cross-strati-
 fied sands in the NW /4 NE /4 NW 1/4 section
 13 TIN R15 W; approx. 3.5 km south-south-
 west of Franklin, Franklin County, Nebraska.
 Approximately 14 m of medium to coarse sand
 with lenses of very coarse pebbly sand overlie
 the Niobrara at the locality. Green and brown
 clay pebbles are concentrated in horizons
 throughout the sands from about 7.5 m above
 the basal contact upward; these horizons pro-
 duced the micro-vertebrate remains and bone

 fragments reported here.
 Associated macrovertebrate remains allow a

 late Miocene (Barstovian) age assignment. Ae-
 lurodon, Calippus, Carpocyon, Merycodus, Pseudo-
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 parablastomeryx, two undetermined camelids, a
 rhinocerotid, and a large amphicyonid are rep-
 resented. Small equid remains, relatively un-
 abraded, are most characteristic of the large
 mammal fauna. Copemys, Cupidinimus, Domni-
 noides, Hypolagus, a castorid, a soricid, a talpid,
 and an erinaceid compose the mammalian mi-
 crofauna.

 The only other documented late Miocene
 herpetofauna from south-central Nebraska is
 the late Barstovian Myers Farm fauna from ad-
 jacent Webster County, Nebraska (Corner,
 1976). Previous to my report, Pterygoboa miocen-
 ica had been reported from only two other lo-
 calities: Black Bear Quarry II in South Dakota,
 and Myers Farm (Holman, 1976, 1977). Doc-
 umentation of this taxon in the Franklin County
 fauna provides a geographic range extension.

 Unabraded remains of small, grazing equids
 suggests proximity of the depositional environ-
 ment to an open grassland. Geochelone and the
 terrestrial lizards present in the fauna are also
 probable indicators of nearby grasslands. None-
 theless, some of the mammalian species (e.g.,
 the camelids) were probably mixed feeders liv-
 ing in part on browse. Abundant small ictalurid
 pectoral spines, a Pylodictis olivaris pectoral spine,
 Lepisosteus scales, Amia and Aplodinotus teeth,
 Trionyx plates, and Rana ilia record a permanent
 body of water, presumably a large, sandy, low-
 sinuosity stream with multiple channels and
 gravel bars.

 The following is a brief systematic account of
 the Franklin County herpetofauna; specimens
 are in the collections of the University of Ne-
 braska State Museum (UN).

 Family Ambystomatidae: Ambystoma minshalli
 Tihen and Chantell.-Material: UN 96102, two
 trunk vertebrae. Representing a small salaman-
 der, these vertebrae are virtually identical to
 the holotype of A. minshalli described by Tihen
 and Chantell (1963) from the upper Miocene
 of northeastern Nebraska. The Franklin Coun-

 ty specimens have complete centra and zyg-
 apophyses, but the parapophyses have been bro-
 ken off. Ambystoma minshalli has also been
 reported from Myers Farm (late Barstovian) in
 adjacent Webster County, Nebraska (Corner,
 1976).

 Family Ranidae: Rana sp. -Material: UN 96115,
 three left ilia; UN 96114, right astragalus-cal-
 caneum. The ilia are assigned to Rana on the
 basis of the presence of an ilial blade (Holman,
 1985). The astragalus-calcaneum is intermedi-

 ate in slenderness between Hyla and Bufo, and
 is nearly identical in size and form to those of
 extant R. pipiens in comparative collections at
 the UN.

 Family Testudinidae: Geochelone sp.-Material:
 UN 96101, partial carapace with associated limb
 and girdle elements. The size (approx. 43 cm
 wide) of the specimen is the basis for referral
 to Geochelone, which is very common in many
 late Miocene faunas of western North America.

 The specimen is within the size range of Geo-
 chelone (Hesperotestudo) specimens from the Nor-
 den Bridge Quarry (Barstovian) in the UN col-
 lections. Found in a partially articulated state,
 the specimen could not have been transported
 far and may have died in a nearby ephemeral
 channel of the depositing fluvial system. Large
 testudinids, unable to burrow for hibernation,
 are reliable indicators of mild climates lacking
 periods of subfreezing temperatures (Holman,
 1971).

 Family Trionychidae: Trionyx sp. -Material: UN
 96104, three costal plates. The specimens are
 referred to Trionyx on the basis of their size,
 morphology, and ornamentation. Extant trion-
 ychids are strictly aquatic (Conant, 1975), and
 the presence of one in the fauna indicates per-
 manent water in the area during the late Mio-
 cene.

 Family Scincidae: Eumeces sp.-Material: UN
 96113, posterior end of a left dentary with four
 complete teeth. Blunt, closely-packed, lingually-
 striated teeth are characteristic of scincids (Estes,
 1963). The specimen is large (slightly larger
 than extant E. obsoletus examined), has low- and
 unswollen-crowned, weakly striated teeth and a
 very thick lingual shelf of the dentary, charac-
 ters used by Holman (1975) to diagnose E. hixso-
 norum. Wellstead (1977) described a similar, but
 complete, dentary from Norden Bridge Quarry
 (Barstovian).

 Family Teiidae: Cnemidophorus sp.-Material:
 UN 96103, anterior end of a left dentary with
 two complete teeth. The teeth are bicuspate,
 with a small anterior cusp and a large posterior
 cusp; this morphology is characteristic of the
 anterior teeth of Cnemidophorus (Estes, 1963).
 Although comparable to C. sexlineatus in crown
 height, the specimen is approximately one-
 fourth larger than the largest extant C. sexli-
 neatus examined.
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 Family Boidae: Pterygoboa miocenica Holman. -
 Material: UN 96107, four trunk vertebrae.
 Winglike processes on the postzygapophyses
 identify the specimens as P. miocenica (Holman,
 1976). Previous reports are from Myers Farm
 (Corner, 1976; Holman, 1977), and Black Bear
 Quarry II (early Hemingfordian) in South Da-
 kota (Holman, 1976).

 Family Colubridae: Paleoheterodon tiheni Hol-
 man.-Material: UN 96106, trunk vertebra.
 The specimen is referred to P. tiheni on the basis
 of a wide and indistinct hemal keel and vaulted

 neural arch, the latter character differentiating
 the species from Heterodon (Holman, 1964,
 1979). The vertebra is very similar to referred
 material from Myers Farm in the UN collec-
 tions. Paleoheterodon tiheni has also been found
 at late Miocene sites in northeastern and north-

 central Nebraska (Holman, 1964, 1981).

 Nerodia sp.-Material: UN 96110, trunk ver-
 tebra. This characteristically natricine vertebra
 is referred to Nerodia because its length and
 width are almost equal, producing a "boxlike"
 overall shape (Brattstrom, 1967; Holman, 1979).

 Thamnophis sp.-Material: UN 96112, two
 trunk vertebrae. The provisional referral of the
 specimens to a species of Thamnophis is based
 on their definite identification as natricine, and
 their elongate morphology (Brattstrom, 1967;
 Holman, 1979).

 Salvadora paleolineata (Holman).-Material: UN
 96109, trunk vertebra. Relatively large size
 (among colubrines) and a distinctly narrow
 hemal keel enable referral to Salvadora. Salva-

 dora paleolineata is the only recognized Miocene
 species (Holman, 1979). The specimen is quite
 similar to referred specimens from Myers Farm
 in the UN collections. The northern range limit
 of extant species of Salvadora is the extreme
 southwestern United States (Conant, 1975),
 hence the presence of the genus in Nebraska
 during the late Miocene may be another indi-
 cator of mild climatic conditions.

 Acknowledgments.-I wish to thank G. Corner
 for his advice and assistance and B. Korth for

 his help during the 1985 field season. G. Os-
 trander and M. Gottfried gave suggestions for
 improvement of this manuscript. Special thanks
 to J. Holman for reading a draft of the manu-
 script and providing encouragement and useful
 criticism.
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