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LATE MIOCENETAPIRUSMAMMALIA, PERISSODACTYLA) FROM
FLORIDA, WITH DESCRIPTION OF ANEW SPECIESAPIRUS WEBBI

Richard C. Hulbert J.

Tapirus webbn. sp. is a relatively large tapir from north-central Florida with a chronologic range of very late Clarendonian (CI3)
to very early Hemphillian (Hh1), or ca. 9.5to 7.5 Ma. Itis about the size of &sginisindicusbut with longer limbsTapirus
webbidiffers fromTapirus johnson{CI3 of Nebraska) by its larger size, relatively shorter diastema, thicker nasal, and better
developed transverse lophs on premol@agirus webbis more similar tdapirus simpsorfrom the late early Hemphillian (Hh2,

ca. 7 Ma) of Nebraska, but differs in having narrower upper premolars and weaker transverse lophs on FapindsR2ebbi

differs from North American Plio-Pleistocene species sudlisus veroensiand Tapirus haysiin its polygonal (not triangu-

lar) interparietal, spicular posterior lacrimal process, relatively narrow P2-M3, and lack of an extensive meatal diviedsalum

on the dorsal surface of the nasal.

In Florida, HhZTapirusis known only from relatively incomplete specimens, but at least two species are represented,
both of significantly smaller size thdapiruswebbior Tapirussimpsoni One appears to be the dweapiruspolkensigOlsen),
previously known from the very late Hemphillian (Hh4) in Florida and the Hemphillian of Tennessee (referred specimens from
Nebraska need to be reexamined). Previous interpretations that theTaglgEnsisis middle Miocene are incorrect; its
chronologic range in Florida is Hh2 to Hh4 based on direct association with biochronologic indicator tax&lsobipasrion
eurystyle Dinohippus mexicanusndAgriotherium schneideriThe second species of HR@pirusfrom Florida is of moderate
size and similar in some respectsTapirus haysiiand Tapirus veroensige.g., triangular interparietal), but it retains some
primitive dental character states, such as a labial cingulum and small parastyles on the upper cheek teeth.

Key Words: Perissodactyla; Tapiriddapirus Miocene, late; new taxon; Florida

INTRODUCTION tapirids that include crania, mandibles, postcrania, and
Among the large terrestrial mammals that inhabited abundant teeth: the Xmas-Kat Channels Fauna of north-
North America during the Neogene, tapirids are per-central Nebraska (Skinner & Johnson 1984), the Gray
haps the least studied, particularly those of the late Mi-Fossil Site in eastern Tennessee (Parmalee et al. 2002;
ocene and early Pliocene. In the introduction to theirWallace et al. 2002; Wallace & Wang 2004), and the
review of Pleistocendapirusin the eastern United Archer Fauna of north-central Florida (Webb & Hulbert
States, Ray and Sanders (1984:283) noted, “the wide1986). No published study has described any of these
spread and fairly abundant fossil material is generallysamples in detail until now. All are of importance in
inadequate for rigorous specific identification, and it must understanding tapirid biogeography and phylogeny dur-
be understood that our concept of the number of speing the late Neogene.
cies in the Pleistocene of North America and of their Tapirids apparently became relatively rare in North
geographic and temporal distribution remains very inse-America after the Arikareean Land Mammal Age (early
curely founded.” What then must the situation be for Miocene), in contrast to their much greater abundance
the late Neogene, which covers a much longer intervaland diversity in older faunas (Wortman & Earle 1893;
of time than the Pleistocene and for which fossils of Albright 1998; Colbert & Schoch 1998). They are ab-
Tapirusand other tapirids are much less abundant? Tosent or exceedingly scarce in all large, well sampled
date, only three small regions in North America have Hemingfordian through middle Clarendonian faunas, such
produced late Miocene or early Pliocene samples ofas Sheep Creek, Lower Snake Creek, Devils Horse
Gulch, Burge, and Minnechaduza from Nebraska, the
Florida Museum of Natural History, University of Florida, Burkeville, Lapara Creek, and Clarendon from Texas,
Gainesville, FL 32611-7800, <rhulbert@flmnh.ufl.edu> and Thomas Farm from Florida. Although reduction of
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Figure 1. Map of late Clarendonian and Hemphillian vertebrate fossil localities in Florida mentioned in this study.

mesic forested habitats is commonly cited as the reasomat about 9.5 Ma. This occurred almost simultaneously
for this decline (e.g., Colbert & Schoch 1998), this argu-in Nebraska (Xmas-Kat Channels Fauna, Cherry
ment is less persuasive in the Gulf Coastal Plain whereCounty) and Florida (Love Site, Alachua County; Fig.
this environmental change either did not occur or wasl). Unlike older records, the taxa involved in both re-
much less severe than in the Great Plains. Neverthegions can be confidently referred to the extant genus
less, there are no known tapirids from either coastal TexaJapirus(as defined below).Tapiruspersisted in both

or Florida during the Hemingfordian, Barstovian, and the Great Plains and Gulf Coastal Plain into the Pleis-
early Clarendonian Land Mammal Ages, despite recov-tocene, being consistently much more common in the
ery of medium- to large-sized mammals at many locali- latter region.

ties. In sharp contrast to their earlier rarity, tapirids sud- The late Clarendonian (CI3; Tedford et al. 2004)
denly became abundant near the end of the Clarendoniamepresentative ofapirusin the Great Plains iEapirus
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johnsoni Originally described from rather limited ma- sons | have elected to formally designate the Florida
terial, more complete specimens, including two skulls, of samples as a new species instead of including th&m in
T. johnsonifrom the Xmas-Kat Channels Fauna are simpsoni Increased, more complete samples of the
housed at the American Museum of Natural History. It latter are necessary to fully compare the two species
is relatively small and brachydont compared to most otherand to test whether they are distinct.

species offapirus Other apparently plesiomorphic The purpose of this study is to describe fossils of
states inT. johnsoninclude an anteriorly located men- Tapirusfrom the late Miocene (CI3-Hh2) of north-cen-
tal foramen and poorly developed transverse lophs ortral Florida, and to compare them with other species in
premolars. No specimens of johnsonihave been the genus. All specimens were re-measured and de-

recovered from Florida. scribed independently of Yarnell (1980), following the
In an unpublished masters thesis, Yarnell (1980) methods of Ray and Sanders (1984) and Hulbert (1995).
studied the extensive sample T#pirusfrom the Ar- Postcranial elements, which were not studied by Yarnell

cher Fauna (Love, McGehee Farm, and Mixson’s sites(1980), were measured and examined for phylogeneti-
in north-central Florida; Webb & Hulbert 1986). She cally important characters. This is the first of four
recognized that it was not conspecific withjohnsoni planned descriptive papers on significant late Neogene
because it was significantly larger in size and differed insamples offapirus The others will describe a new
some aspects of its cranial and dental morphology.late Blancan species from Florid&apirus johnsoni
Yarnell (1980) referred the Archer Fauna sample of from Nebraska, andapirus polkensisfrom eastern
Tapirusto Tapirussimpsoni Schultz et al. (1975) de- Tennessee. These will be followed by a comprehen-
scribed this species on a palate and two isolated teetkive, species-level phylogenetic analysis of North Ameri-
from the Hh2 Ft-40 locality in Frontier County, Nebraska. canTapirus which will permit interpretations of its bio-
Yarnell's (1980) allocation of the Florida specimens to geography, determination of relationships between fos-
T. simpsonivas followed by Webb et al. (1981), Becker sil and extant species, and analysis of character evolu-
(1985), MacFadden and Hulbert (1990), Hulbert (1995),tion in the genusTapirus from the Miocene to the
Colbert and Schoch (1998), and Hulbert et al. (2001).present.

The topotypic sample dF. simpsonis about 1 to 2.5 The definition ofTapirusused here is the taxon
million years younger than Yarnell's (1980) referred comprised offapirus terrestrisand all species that share
Florida specimens. With few exceptions, when they havea more recent common ancestor witterrestristhan
generain common, Ft-40 and Love Site/McGehee Farmwith the type species of the remaining genera in the
mammals differ at the species level. Examples of thisfamily Tapiridae as defined and used by Colbert (2005).
pattern include the nimravigiarbourofelisrhinocerotids ~ This stem-based definition allows fossil species to be
Aphelops and Teleoceras equids Nannippus placed in the genus even if phylogenetic analysis places
Neohipparion andCalippus camelidHemiauchenia them outside of crown-cladeapirus. This is a more
dromomerycid Pediomeryx and gomphothere inclusive definition than that of Colbert (2005), who lim-
Amebelodon The extensive sample dapirus teeth ited the genus to only members of the crown-clade.
from the Love Site allows a good assessment of intraspeBoundaries for Neogene North American Land Mam-
cific variation. Several dental features on the holotypemal Ages and their subdivisions follow the recent revi-
of T. simpsonare outside of the range of variation ob- sion by Tedford et al. (2004); biochronology of Florida
served in the Archer Fauna sampleTapirus Also, vertebrate fossil localities follows Webb and Hulbert
study of Pleistocene and extarapirus has demon-  (1986) and Hulbert (2001).

strated that features of the premaxillary, maxillary, na-

sal, frontal, parietal, interparietal, and lacrimal bones of ABBREVIATIONS

the skull are extremely important to properly diagnose Institutional Abbreviations.—AMNH, vertebrate
and characterize species in this genus, generally mor@aleontology collection, American Museum of Natural
important than the dentition (Simpson 1945; Hershkovitz History, New York; ChM PV, vertebrate paleontology
1954; Ray & Sanders 1984). While many phylogeneti- collection, Charleston Museum, South Carolina;
cally significant cranial characters can be observed inETMNH, vertebrate paleontology collection, East Ten-
the late Miocene sample Gapirusfrom Florida, thisis  nessee Museum of Natural History, Johnson City; F:AM,
not true ofT. simpsonfrom Nebraska. For these rea- Frick fossil mammal collection, AMNH; MCZ, Museum
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of Comparative Zoology, Harvard University, Cambridge, sil Site, eastern Tennessee in the ETMNH collection
Massachusetts; SCSM, South Carolina State Museum(Wallace et al. 2002; Wallace & Hulbert 2005).
Columbia; UF, vertebrate paleontology collection, Florida Tapirus haysiLeidy 1859.—The UF sample from
Museum of Natural History, Gainesville; UF(M), mam- Florida listed by Hulbert (1995) plus a newly recovered,
malogy collection, Florida Museum of Natural History; undescribed sample in the UF collection from the
UF/FGS, Florida Geological Survey collection, now Irvingtonian SR138 Spring Site, Gilchrist County, Florida,
housed with the UF collection; UNSM, vertebrate pale- which includes a nearly complete left nasal (UF 217536).
ontology collection, University of Nebraska State Mu- From the private collection of Barbara Fite in Tampa,
seum, Lincoln; USNM, vertebrate paleontology collec- Florida, a relatively complete although reconstructed skull
tion, National Museum of Natural History, Washington, from Leisey Shell Pit.
D.C.; USNM(M), mammalogy collection, National Mu- TapirusveroensisSellards 1918.—The holotype
seum of Natural History. skull UF/FGS 277, three partial associated skeletons
Morphological Abbreviations.—IOF, infraorbital from Florida (UF 2560, 14025, and 14064) that include
foramen; L, greatest length; DL, diastema length; HT, both cranial and postcranial elements, a skull from South
height; AW, greatest anterior width measured across theCarolina (ChM PV 4257; Ray & Sanders 1984:figs. 4,
protoloph or protolophid near the base of the crown; 7), and numerous other partial crania, mandibles, teeth,
PW, greatest posterior width measured across theand postcrania from Florida, Georgia, and South Caro-
metaloph or hypolophid; i, lower incisor; I, upper incisor; lina in the UF, UF/FGS, USNM, ChM, SCSM, MCZ,
c, lower canine; C, upper canine; m, lower molar; M, and AMNH collections.
upper molar; p, lower premolar; P, upper premolar (a Tapirus (Megatapirug augustusMattew and
numeral following a tooth abbreviation indicates a spe- Granger 1923.—The AMNH sample listed by Colbert
cific tooth locus; e.g., m2 is a second lower molar).  and Hoojier (1953), including AMNH 18433 and 18748
Statistical Abbreviations.- sample means, Extant Tapirus—For the four extant species of
sample standard deviation; OR, observed range of aapirus T. (Tapirug terrestris Linnaeus 1758T.
sample; n, sample siz€yV, sample coefficient of varia- (Tapirella) bairdii (Gill) 1865, T. (Pinchaqu$
tion. pinchaqueRoulin 1829, andr. (Acrocodig indicus
Chronological Abbreviations.—Cl, Clarendonian Desmarest 1819, | examined and measured skulls, man-
Land Mammal Age; Hh, Hemphillian Land Mammal dibles, and postcrania in the USNM(M) and UF(M) col-
Age; Ma, meganna, millions of years before present. lections. Other measurements were taken from the lit-
erature, including Simpson (1945) and Hooijer (1947).
CoMPARATIVE MATERIAL EXAMINED Comments and descriptions of all other species
Tapirus johnsoniSchultz, Martin, and Corner were based on published accounts, and appropriate lit-
1975.—A cast of the holotype mandible UNSM 1096, erature citations are provided in these cases.
plus an associated skeleton with skull and mandible

(F:AM 37302), a juvenile skull (F:AM 37362), and nu- SYSTEMATIC PALEONTOLOGY

merous maxillae, mandibles, and isolated teeth from the Order PERISSODACTYLA Owen 1848
Merritt Dam Member of the Ash Hollow Formation, Family TAPIRIDAE Burnett 1830
Nebraska, including F:AM 37303, 37307, 37320-37324, GenusTAPIRUSBrinnich 1771
37326-37328, 37346, 37352, 37258, 37366, 37367, 37374, TAPIRUS WEBBI n. sp.

and 37385. Tapiravussp.: Hirschfeld and Webb (1986:247-249).

Tapirus simpsoniSchultz, Martin, and Corner Tapirus simpsonSchultz, Martin and Corner 1975:
1975.—A plaster cast of the holotype palate UNSM Webb et al. (1981:521-538); MacFadden and

45106 in the UF collection. Hulbert (1990:339, 344, 350-352); Hulbert

Tapirus polkensigOlsen) 1960.—The UF and (1995:545-549, fig. 6B, D); Colbert and Schoch
UF/FGS sample from the Central Florida Phosphate (1998:577), in part, Florida records only; Hulbert et
Mining Region (informally known as Bone Valley), south- al. (2001:297, fig. 14.26).

western Polk and adjacent counties (Fig. 1), including Holotype.—UF 11005, fragmented partial skull that
the holotype and paratype. Also the extensive sampléncludes portions of right and left maxillae and nasals;
of skulls, mandibles, and postcrania from the Gray Fos-right I1, I3, and P2-P3; and left C and P1-M2. A right
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p2 catalogued with the same UF number appears to beM1; 32058, right M2; 211280, partial il; 211281-211282,
long to the same individual as the skull based on similari-two lower canines; 27007, p4; 11124, 111125, two scapu-
ties in wear-stage and preservation, and it occludes wellae; 10977, 10994, 32057, three humeri; 11100, 11126,
with the right P2; therefore it is regarded as part of thel11134, 16674, 32060, 32061, 177817, seven radii; 11121,
holotype specimen. An additional upper right premolar 11125, 32059, three ulnae; 32067-32070, four metacar-
with the catalogue number UF 11005 has much less weapal 2s; 16635, 32071, 32072, three metacarpal 3s; 32073,
on its occlusal surface than any of the other teeth as177818, 177818, 177821, four metacarpal 4s; 32074,
signed to UF 11005, and is most likely extra P3. Formetacarpal 5; 11120, femur; 10943-10944, 11006, 16612
these reasons, this tooth is excluded from the holotypdour tibiae; 9531, 9543, 10948, 32078, eight astragali;
of Tapirus webhi A third of the crown of this extrane- 9514, 10978, 11015, 11122, 32079, 32080, six calcanea;
ous premolar was sampled for stable carbon isotopel6635, 28005, five metatarsal 3s.
analysis and the results of this analysis were published Love Site, Alachua County (in addition to the
by MacFadden and Cerling (1996) under the UF 11005paratypes listed above): UF 26163, partial cranium with
catalogue number. The holotype was collected in 1964right and left P4-M3, ascending process of maxilla, and
by R. R. Allen and S. D. Webb. squamosal; 26171, partial skull with right C-P1 and left
Type Locality.—The holotype was collected atthe P2-M3; 26164, crushed partial palate with right lacri-
McGehee Farm Site, 4 km north of Newberry in west- mal, P4, and M2-M3 and left M2-M3; 26160-26162,
ern Alachua County, Florida (Fig. 1; UF locality AL027). 26165-26168, 26174, 26177-26178, 26185, 32083, 13
Age is late Miocene, Hh1, about 8.5 Ma. Primarily ref- maxillae; 26169, 26182, 26183, three associated upper
erences on this locality are Brodkorb (1963), Hirschfeld dentitions; 26175, 26176, 26662, three occipitals; 211184-
and Webb (1968), Webb (1969), and Olson (1976). 211202, 19 I3s; 211203-211204, two Cs; 211205, DP2;
Paratypes.—From the McGehee Farm Site: UF211206-211208, three DP3s;211209-211210, two DP4s;
11117, fragmented partial juvenile skull that includes par-27087-27096, 211211, 11 P1s; 27097-27102, 211212-
tial right nasal, portions of right and left frontals, pari- 211213, nine P2s; 211214-211223, ten P3s; 211224-
etals, jugals, and squamosals, right DP2-M1, left DP1-211233, ten P4s; 211234-211244, 11 M1s; 211245-211251,
M1, and portions of mandible with right dp2-dp4 and left seven M2s; 211252-211257, six M3s; 26172, 26193,
dp4; UF 11007, associated partial maxillae with right P1- 27280, three mandibular symphyses; 26187, 26195, 26197,
P3 and left P1-P4; and UF 11009, left maxillary frag- 28013, 32081, five associated right and left dentaries;
ment with M1-M2. From the Love Site: UF 26179, 26173,26180, 26186, 26188-26190, 26192, 26194, 26196,
associated maxillae with right P1-M2 and left P2-P4; 26198, 26202, 26207, 26209, 26210, 26212-26216, 26218-
and UF 26191, nearly complete mandible with right and 26222, 28014, 32082, 14 dentaries; 211268, 211275, two
leftil-i2, c, p2-m3. ils; 211258-211265, eight lower canines; 27071, dp2;
Distribution.—In addition to the type locality, 211266, dp4;27072-27076, five p2s; 27077-27080, four
Tapirus webbis known from two other late Miocene p3s; 27082, 27084-27086, 211267, 211269-211271 nine
vertebrate fossils sites in north-central Florida, the Hhlpds; 27242-27243, 27247-27248, 27250, 211272-211274,
Mixson’s Bone Bed, Levy County, and the CI3 Love eight mls; 26184, 27245, two m2s; 27244, 27246, two
Site, Alachua County. m3s; 26199, 26733-26735, four atlases; 26200, 26203,
Referred Specimens.—McGehee Farm, Alachua26287-26291, seven axes; 26224-26226, 26228-26230,
County (in addition to the holotype and paratypes listed26234-26243, 26264, 26267, 26281-26284, 32085, 24
above): UF 10986, fragmented posterior portion of skull humeri; 26320, 27279, 27282, 27283, 39816, 39817, six
with supraoccipital, interparietal, squamosals, andradio-ulnae; 26244-26246, 26250, 26251, 26253-26261,
exoccipital; 11004, maxillary fragments with right and 26263-26268, 26732, 27310, 27311, 39807-39811, 39813-
left P1 and portions of other premolars; 27005, left max-39815, 39818, 32 radii; 26269-26278, 27309, 39819, 12
illary fragment with P3-P4; 27070, associated right and ulnae; 26455-26461, 26483-26488, 26728, 32089, 32090
left P1-P4; 11137, left maxillary fragment with M1; 16620, 16 metacarpal 2s; 26462-26478, 26666, 26667, 32087,
right dentary fragment with partial m2; 27006, right par- 32088 21 metacarpal 3s; 26440, 26441, 26443-26454,
tial dentary with dp3-dp4; 211277, left11; 211278-211279, 27313, 15 metacarpal 4s; 26545-26550, 26560-26565,
two left 13s; 177829, right DP2; 19234, 211276, two left 12 metacarpal 5s; 26292-26308, 32091, 32092, 19
DPs; 32054, right DP3; 177830, left DP3; 16625, right femora; 26309-26319, 26321, 26323-26334, 26336-
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Figure 2. Cranial material @&pirus webbn. sp., from the late Miocene of Florida. A, lateral view of UF 11007 (paratype), partial
left maxilla with P1-P4, McGehee Farm Site. Note location of IOF dorsal to P4 and terminus of suture for premaxill@doiBal to

C, Love Site. B, posterolateral view of UF 26164, posterior portion of right lacrimal. Note small posterior process tioat does
obstruct view of either lacrimal foramen. C, lateral view of UF 26179, left partial maxilla and jugal with P1-M2 (seeféiig. 8A
occlusal view of teeth). I0F location relative to tooth row is between the P3 and P4. Scale bar =2.4 cm for Aand@ ,B- 1 cm

26339, 26341-26343, 26345, 26665, 26731, 27284-2728637408-37409, 2 distal tibiae. Also uncatalogued F:AM

27308, 32093, 32094, 39825-39830, 46 tibiae; 26344 material, including an astragalus, metapodials, carpals,

fibula; 26792-26825, 27272, 27273, 27314, 39824, 38 asand phalanges.

tragali; 26826-26860, 32095, 32458, 32612, 38 calcanea; Diagnosis.—Large, long-limbed species of

26551-26559, 26566-26571, 26726, 26727, 26729, 26730 apirus smaller thanTapirus augustusTapirus

19 metatarsal 2s; 26489-26523, 26724, 26725, 27271, 3 erriami, or Tapirus haysii larger thanTapirus

metatarsal 3s; 26524-26544, 26721-26723, 27270, 3209dphnsonj Tapirus polkensisTapirus arvernensis

26 metatarsal 4s. The Love Site sample also includedapirus jeanpiveteauiTapirus terrestris Tapirus

numerous carpals, tarsals, and phalanges. pinchaque or Tapirus bairdii Differs from Tapirus
Mixson’s Bone Bed, Levy County: F:AM 37403, indicus T. augustusT. haysii T. veroensisT.

associated upper dentition; 37404, right DP2; 37402,polkensis andT. bairdii in having a relatively longer,

subadult mandible with incisors, p2-p3, dp4, m1-m2; thicker nasal without an extensive, deep fossa for the
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Figure 3. Dorsal skull bones@ipirusfrom Florida. A, C, and E-F afi@pirus webbn. sp., from the McGehee Farm Site. B and

D areTapirus veroensjsniddle Pleistocene, Tri-Britton Site, Hendry County. A, dorsal view of UF 11005 (holotype), partial right
and left nasals. B, dorsal, and D, medial views of UF 210888, left nasal. C, dorsal view of UF 177816, posterior nd# tfffuve
nasal. E, medial view of left nasal of UF 11005. F, dorsal view of UF 11117 (paratype), partial juvenile cranium inctiadingipa
nasal (n), frontals (f), and parietals. Scale bars =2 cm; upper scale bar for A-E, lower bar for F only.
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meatal diverticulum. Differs from all other New World paleontology and biochronology, including spearheading
species in having articular contact between the first andexcavations at both McGehee Farm and the Love Site,
fourth metatarsals. Differs fro simpsonin having and to understanding the Great American Biotic Inter-
narrower upper premolars (both absolutely and relatively)change, of whiclTapiruswas a prominent participant.
and more weakly developed transverse lophs on P1and  Description.—All tapirid crania from the Love and
P2. Differs fromT. terrestrisin having a lower sagittal McGehee Farm sites are fragmented and incomplete
crest, larger interparietal, and posterolabial cingulum (Figs. 2-4). However, many critical cranial features can

common on P2-M3. Differs from. pinchaguen hav- be discerned in a piecemeal fashion. The posterior pro-
ing a broader P1, a more rectangular P2, and a longecess of the premaxilla terminates in an acute point at a
posterior process of the premaxilla. level dorsal to the P1 (UF 11007, 26171; Fig. 2A). A

Etymology.—The species name honors S. David broad anterodorsal projection of the maxilla lies medial
Webb, both for his contributions to Florida vertebrate to the posterior process of the premaxilla and is visible

Figure 4. Dorsal views of occipital regions of skull3apirusfrom the late Miocene of Florida. Aand B a&epirus webbn. sp.;
CisTapirussp. A, UF 10986, McGehee Farm Site. B, UF 26176, Love Site, juvenile. C, UF 177742, Withlacoochee River Site 4A.
The shape of the interparietal bone (i) is polygonal with 5 or 6 sidesvi@bbj and triangular ifapirussp. Scale bar =2 cm.
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in lateral view; its medial border is slightly thickened lateral preorbital surface of the lacrimal is rough and
dorsoventrally but lacks a distinct flange for enclosing slightly concave. Although broken anteriorly, it appears
the mesethmoid. The upper diastema, 40.7 mm betweethat the original height of the lacrimal was much greater
the C and P1 alveaoli, is relatively short foFapirusof than its length.

this size, but is preserved in only one specimen, UF The dorsal table of the frontal is relatively short
26171. The posterodorsal ascending process of thenteroposteriorly (about 70.5 mm in UF 26171), with a
maxilla bears a distinct groove in some specimens thatelatively flat, smooth surface that is slightly convex trans-
begins just dorsal to the IOF and widens posteriorly toversely; the dorsomedial continuation of the supraorbital
form the channel for the meatal diverticulum. This groove diverticular groove on the dorsal table is shallow and
is well developed on UF 11005, 11117, and 26160, butlacks a distinct posterior border. The dorsal table of the
much fainter on UF 11007, and absent in UF 26963. Infrontal is in the same general plane as the nasals and
the latter, the flat to slightly convex surface of maxilla sagittal crest, lacking any notable swelling. There is a
posterodorsal to the IOF changes gradually to a conshort, blunt projection of the frontals between the na-
cave trough dorsal to the lacrimal. The channel or troughsals. Portions of the nasals are preserved in one adult,
widens and deepens slightly dorsal to the orbit, as itUF 11005, and two juveniles, UF 11117 and 177816. UF
crosses the frontal-maxillary contact. The IOF is lo- 11005 is the most complete, containing both right and
cated dorsal to the anterior half of the P4 or the posteieft sides (Fig. 3A), and is missing only the posterolat-
rior half of the P3 (Fig. 2A, C); a wide (10 to 17 mm) eral corners and the anterior tip. The nasals are very
strut or bar of the maxilla separates the IOF from thelong (length would have exceeded 106 mm along the
lacrimal. UF 26164 includes the only known lacrimal, midline), taper very gradually, and are arched
and only the posterior and central portions of the boneanteroposteriorly; medially the nasals are very thick (>
are preserved (Fig. 2B). The lacrimal has two large22 mm at the posteriormost preserved portion; Fig. 3E),
foramina on the margin of the orbit, one dorsal to the but they thin to sharp lateral margins. There is no indi-
posterior lacrimal process and one ventral to the pro-cation of a fossa for the meatal diverticulum on the dor-
cess. The posterior lacrimal process is a small spikesal surface of the nasals of UF 11005, meaning that it
directed posterolaterally which does not obscure the vis-must be limited to the posterolateral region of the na-
ibility of either lacrimal foramina in lateral view. The sals. Thisis confirmed by UF 177816, which preserves

Table 1. Comparative mandibular measurements of late Mid@ieis Numbers in parentheses after measurements are the
corresponding number for von den Driesch’s (1976) mandibular measuremeqtaisf

Tapirus webbn. sp. Tapirus johnsoni
UF UF X S OR n X S OR n
26191 28013

CondylarL(2) 3320 3265 3205 389 3265-3320 2 298.0 9.54 288.0-3070 3
Muzzle W (16) 47.0 50.5 50.0 421 46.6-55.7 4 427 214 40.4-44.6 3
SymphysisL  98.6 — — — — 1 83.2 0.78 82.3-83.8 3
i3-p2 DL (15) 715 70.2 719 1.79 70.0-74.8 6 731 271 70.8-76.1 3
c-p2DL 58.7 55.2 58.1 1.96 55.2-61.2 6 58.1 5.20 52.5-64.2 4
p2-m3L (6a) 1434 — 1431 414 1375-1475 4 128.6 441 122.0-136.0 11
p2-p4L (8a) 66.3 66.2 65.6 1.87 62.1-68.3 8 59.7 244 55.8-63.0 13

m1-m3L 76.9 — 76.6 242 72.2-7194 6 69.4 248 66.0-73.6 12
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Figure 5. Mandibles dfapirus webbn. sp., from the Love Site (A-C) compared to that of a youreg@rusfrom Florida (D). A,

lateral view of right dentary of UF 26191 (paratype, see Fig. 10A for occlusal view of teeth). B, occlusal view of syipgRysis o
26191 with right and left i1-i2 and c. C, lateral view of UF 28014, partial left dentary with p2-m2 (m3 beginning toeskFigpt,1 983

for occlusal view of teeth). D, lateral view of UF 206878, right dentary of an undescribed late Pliocene species from Haile 7C
Alachua County. UF 206878 has the morphology typical of Plio-Pleistdegeisfrom Florida, with a short diastema, deep
ramus, and the anterior border of the ascending ramus projecting anteriorly in lateral view to overlie the m3 (indicawed by arr

In contrastT. webbhas a longer diastema, shallower ramus with a more deeply convex ventral margin, and a near vertical anterior
margin of the ascending ramus that does not overlie the m3. Scale bar =10 cm for A, C-D, =4 cm for B.
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Figure 6. Incisors and canineslafpirus webbn. sp., from the late Miocene of Florida. A, medial, and B, occlusal views of UF
11005 (holotype), right 13, McGehee Farm Site. C-H from the Love Site. C, medial view of UF 211193, left I3. D, ocalo$al vie
UF 211201, left 13. Note large posterior wear facet for c and smaller anteromedial facet for i2 and i3. E, lateral vt 2DBIF
right C. F, medial view of UF 211262, left c. G, occlusal, and H, lateral views of UF 211268, rightil. Scale bar=1 cm.

) _ _ ment in all four specimens preserving the occipital re-
the entire posterior half of the left nasal (Fig. 3C). Al- gion, even in the relatively large UF 10986 and 26175.
most none of t_he dorsal surface_of the nasal hous.ed thene interparietal is wider than it is long (41 by 23.5 mm
meatal fossa; instead the fossa is very shallow, without, ;£ 10986: 34 by 29 mm in the juvenile UF 26176)
a pronounced margin, and limited to _the pOSterOIateralrelatively large in size, and polygonal in shape with five
corner of the nasal, far from the midline. The nasal of . i\ sides (Fig. 4A-B). The lambdoidal crests are large,
UF 11117, although less complete and not well preservedyicy and project mostly posteriorly with slight lateral
(Fig. 3F), cc_mﬁrms that the meatal_d|_vert|culum fossaong.ic The posterior region of the occiput, between the
the nasal did not approach the midline of the skull. lambdoidal crests and dorsal to the foramen magnum, is
_ Thedorsal portion of the parietals is only preserved gy, g1y slanted anterodorsally-posteroventrally. Thus
in the juvenile UF 11117 (slight wear on DP4, M1 Un- 0 toramen magnum is located much more posteriorly
worn); the temporal crests converge rapidly behind they, o, is the akrocranion. In lateral view, the external
frontoparietal suture and consist of low, wide, rugous 5, jitory meatus is about 20 mm in diameter (UF 10986)
ridges (Fig. 3F). The distance across the ridges reacheg,q \yidely open ventrally as there is only a very slight
aminimum of about 15.5 mm ata point 25 mm pOSterior ,terior projection on the postglenoid process and the
to the frontal suture. Posterior to this point the temporal o <t1ig process of the squamosal lacks an anterior pro-
crests diverge rapidly, forming the boundaries of the dorsal, oo

table of the occipital. The interparietal is a discrete ele- The mandible of. webbis generally like those of
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Figure 7. Variation in anterior upper premolarsfapirus webbn. sp., from the late Miocene of Florida. A and H from the
McGehee Farm Site, all others from the Love Site. A-G, occlusal views of P1; right P1s reversed so as to appeaiplhe lefts.
11005 (holotype). B, UF 27092. C, UF 27090. D, UF 27089. E, UF 26160. F, UF 26169. G. UF 26183. H-L, occlusBRyiefis of
P2sreversed. H, UF 11005 (holotype). I, UF 27101. J, UF 27099. K, UF 27100. L, UF 26169. Scale bars =1 cm;hgder scale
A-G, lower for H-L.

other species ofapirus but with a relatively short di-  thickened. The mandibular foramen is located at a level
astema and shallow horizontal ramus (Fig. 5; Table 1).equal to or slightly dorsal to the cheek teeth. Dorsoven-
The ventral margin of the ramus is very bowed. Thetral height of the ramus, from angle to articular condyle
large mental foramen is located ventral to the p2, theis relatively low.

circular masseteric fossa is found high on the ascending As in all Tapirus the cheek teeth df. webbiare
ramus. The anterior border of the ascending ramus risebrachydont and bilophodont. Tables 2 and 3 list mea-
vertically (in lateral view), then curves posteriorly to form surements taken on individual teeth while Table 4 pre-
the coronoid process; it does not project anteriorly tosents summary statistics. The CV for teetfi.afiebbi
overlie the m3 (Fig. 5A). The posteroventral angle of ranges between 2.5 and 7.5 for all but one dental pa-
the ramus is slightly inflected and its margin is not greatly rameter, P1 width (Table 4). The magnitude of the CVs
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Table 2. Measurements on individual upper cheek teeth of the holotype, paratypes, and key referred sp&apiresswabbi
n. sp. from the late Miocene of Florida. Locality abbreviations: LOV, Love Site; MCG, McGehee Farm Site; and MIX, Mixson’s
Bone Bed. In tooth locus column, R indicates a tooth from the right side and L indicates a left.

Locality Locus L AW PW Comments
UF 11005 MCG LP1 20.0 185 Holotype
UF 11005 MCG RP2 231 219 252 “
UF 11005 MCG RP3 22.6 26.5 “
UF 11005 MCG LP4 22.6 26.7 26.3 “
UF 11005 MCG LM1 238 274 237 “
UF 11005 MCG L M2 27.3 294 26.0 “
UF 11007 MCG LP1 18.0 151 Paratype
UF 11007 MCG LP2 211 191 224 “
UF 11007 MCG LP3 20.7 237 24.8 “
UF 11007 MCG LP4 217 26.8 258 “
UF 11009 MCG LM1 23.7 26.1 24.1 “
UF 11009 MCG L M2 27.2 284 26.8 “
UF11117 MCG LDP1 20.0 16.5 “
UF11117 MCG RDP2 221 194 20.6 “
UF11117 MCG RDP3 220 212 20.7 “
UF11117 MCG RDP4 232 24.3 215 “
UF11117 MCG RM1 24.0 257 22.6 “
UF 26171 Lov RP1 195 15.7 “
UF 26171 Lov LP3 213 24.2 24.3 “
UF 26171 Lov LM3 254 28.6 23.6 “
UF 26179 Lov RP1 181 16.6 “
UF 26179 Lov RP2 19.6 18.9 21.9 “
UF 26179 Lov RP3 204 232 229 “
UF 26179 Lov RP4 20.8 24.3 238 “
UF 26179 Lov RM1 216 24.3 21.6 “
UF 26179 Lov RM2 251 26.7 24.0 “
F:AM 37403 MIX LP1 184 141
F:AM 37403 MIX LP2 213 20.7 232
F:AM 37403 MIX LP3 227 25.6 258
F:AM 37403 MIX LM1 228 26.0 233
F:AM 37403 MIX L M2 264 2838 257
F:AM 37403 MIX L M3 24.8 28.0 22.6
F:AM 37404 MIX RDP2 217 18.9 196
UF 211276 MCG LDP1 19.6 16.7
UF 211205 Lov LDP2 19.7 16.7 185
UF 177829 MCG RDP2 20.9 17.2 183
UF 19234 MCG LDP2 219 18.2 204
UF 177830 MCG LDP3 20.2 18.6 184
UF 211206 Lov LDP3 213 20.7 19.75
UF 211210 Lov LDP4 233 244 221
UF 211209 Lov RDP4 224 24.6 21.3
UF 26166 Lov LDP4 23.6 24.8 21.9
UF 11004 MCG LP1 184 15.2
UF 27101 Lov LP2 20.6 215 245
UF 26169 Lov RP2 20.2 18.9 22.8
UF 27070 MCG RP3 214 253 258
UF 27070 MCG RP4 233 27.9 274
UF 11137 MCG LM1 241 26.7 238

UF 32058 MCG L M3 25.1 272 233
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Table 3. Measurements on individual lower cheek teeth of the holotype, paratypes, and key referred spdeipirssvoébbi
n. sp. from the late Miocene of Florida. Locality abbreviations: LOV, Love Site; MCG, McGehee Farm Site; and MIX, Mixson’s
Bone Bed. In tooth locus column, R indicates a tooth from the right side and L indicates a left.

Locality Locus L AW PW Comments
UF 11005 MCG R p2 241 e 17.2 Holotype
UF 26191 LoV R p2 22.6 120 138 Paratype
UF 26191 Lov R p3 212 15.0 16.5 “
UF 26191 Lov R p4 210 17.9 174
UF 26191 Lov Rml 228 17.9 16.3
UF 26191 Lov Rm2 265 19.2 18.0
UF 26191 Lov Rm3 217 19.2 175
UF 11117 MCG R dp2 26.6 119 138
UF 11117 MCG R dp3 233 139 144
UF 11117 MCG L dp4 245 16.0 15.6
F:AM 37402 MIX R p2 255  — 17.3
F:AM 37402 MIX R p3 245 16.9 20.0
F:AM 37402 MIX R dp4 245 16.9 17.0
F:AM 37402 MIX Rml 253 189 18.7
F:AM 37402 MIX Lm2 294 20.85 20.8
UF 27071 Lov R dp2 242 11.35 12.8
UF 27006 MCG R dp3 228 14.6 14.9
UF 26216 Lov R dp3 205 12.3 13.2
UF 26188 Lov L dp3 228 135 15.8
UF 26188 Lov L dp4 244 15.6 16.2
UF 26216 Lov R dp4 219 14.3 14.3
UF 27006 MCG R dp4 250 16.8 16.0
UF 26192 Lov L dp4 2350 15.40 15.6
UF 211266 LoV L dp4 23.30 15.30 154
UF 26216 Lov Rml 230 16.5 15.6
UF 26188 Lov Lmil 252 182 175
UF 26186 Lov Lmil 240 194 181
UF 28013 Lov Rml 233 181 17.3
UF 28013 Lov Rm2 25.7 19.6 18.7
UF 26186 Lov Lm2 26.2 205 19.2
UF 26190 Lov Rm2 274 194 18.3
UF 26195 Lov Lm2 26.6 18.6 16.9
UF 26195 Lov Lm3 272 194 171
UF 26186 Lov Lm3 26.9 19.6 17.2
UF 26213 Lov Rm3 24.7 188 17.2
UF 32082 Lov Lm3 26.8 20.0 17.2
UF 27244 Lov Lm3 258 18.0 16.2
UF 26187 Lov Rm3 275 19.3 179

UF 27246 Lov Rm3 278 19.0 173
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Table 4. Statistical comparison of upper and lower cheek tooth measurements dfafuissd Sample ofTapirus webbi
composed of specimens from the Love, McGehee Farm, and Mixson’s sites, late Miocene of Florida. Measurements of UNSM
45106, holotype ofapirus simpsonilate Miocene of Nebraska taken from Schultz et al. (1975). Sampépiofis johnsoni
composed of specimens from the Xmas-Kat Channel Fauna and stratigraphic equivalents, late Miocene of Nebraska (Skinner &
Johnson 1984). Sample Tdpirus veroensisomposed of specimens from the late Pleistocene of Florida, Georgia, and South
Carolina.

Tapirus webbi. sp. Tapirus Tapirus johnsoni Tapirus veroensis
simpsoni
n X S CVv n X S CVv n X S Ccv
P1L 20 1882 083 438 197 1726 040 234 1880 106 564

1647 154 937
1987 100 5.05
2132 100 469
2360 124 524
2055 095 461
2479 116 470
2479 119 479
2155 126 586
2693 148 548
2633 151 572
2279 121 529
2650 122 460
2413 108 447
2500 118 472
2887 150 519
2586 123 475
2495 126 505
2874 160 555
2430 135 554

1604 072 449
1932 156 8.06
2034 136 6.69
2274 077 339
1970 104 528
2427 085 351
2414 050 208
1991 100 501
2509 093 371
2476 062 252
2130 108 507
2558 053 208
2228 034 154
2387 132 552
2693 116 431
2398 089 372
2403 114 473
2683 095 353
2194 070 321

P1W 20 1664 153 920 200
P2L 16 2066 092 446 206
P2 AW 16 2008 102 507 238
P2 PW 16 2309 091 394 259
P3L 2 2128 079 371 211
P3 AW 18 2432 077 316 278
P3 PW 18 2469 096 388 276
P4L 18 2233 074 331 218
P4 AW 19 2647 105 397 295
P4 PW 19 2601 109 417 283
M1L 23 2341 104 443 222
M1IAW 21 2554 117 457 270
M1PW 21 2313 085 366 240
M2 L 16 2606 113 432 263
M2AW 15 2770 109 394 305
M2PW 14 2492 096 38 265
M3 L 14 2576 106 413 262
M3AW 14 2797 072 257 287
M3PW 14 2318 094 404 237

p2 L 14 2354 08 361 — 2072 107 518 2360 114 484
p2 PW 14 1431 103 721 — 1432 086 6.02 1489 121 812
p3L 21 2238 101 450 — 1956 106 541 2142 124 578

p3SAW 21 1535 078 509 —
p3 PW 21 1721 098 569 —

1594 071 445
1767 083 467

1594 116 731
1797 137 764
2228 128 573

65\'.:\Emﬁmoommmmmm\,\l\]\,\l\l\,\lmmm
BARERRG S G RYURRREEEHREARBEBBYBYAY

p4L 23 2232 109 486 — 2011 097 484

p4AW 23 1786 085 477 — 13 1787 084 469 1898 129 681
p4 PW 23 1842 089 483 — 13 1896 076 401 2034 150 7.39
mlL 23 2371 08 377 — 15 2120 103 485 2248 108 482
milAW 23 1793 095 529 — 14 1728 080 4.65 1882 105 555
miPW 22 1673 092 552 — 15 1634 069 423 1767 102 578
m2L 14 2673 109 407 — 14 2359 093 396 2542 127 499
m2AW 12 1953 084 431 — 14 1872 075 400 2021 100 492
m2PW 14 1848 100 540 — 14 1786 080 448 56 1931 106 547
m3L 12 2663 104 392 — 18 2496 108 434 59 2667 140 525
m3AW 14 1908 053 277 — 18 1840 072 391 58 1995 101 508

m3PW 13 1715 056 329 — 17 1707 078 457 59 1792 097 539
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Figure 8. Occlusal views of upper cheek teethagiirus webbn. sp., from the late Miocene of Florida. B-D and G-H from the
McGehee Farm Site, all others from the Love Site. A, UF 26179 (paratype), right P1-M2. B, UF 27005, left P3-P4. C, UF 11005
(holotype), left M1-M2. D, UF 11009 (paratype), left M1-M2. E, UF 26182, left M2-M3 (M3 unworn). F, UF 211230, righti™. G,
16625, right M1. H, UF 11117, left M1 (paratype, unworn). |, UF 211253, right M3. Scale bar=2 cm.

for theT. webbisample is the same as in other speciesand P2 display considerable individual variation (Figs. 7,
of Tapirus such asT. veroensigTable 4) andT. 8A). The modal morphology of the P1 is represented

terrestris(Simpson 1945). by UF 26160 and 27092. Length of P1 is slightly greater
The arrangement and morphology of the incisors than width (Tables 2, 4); and the paracone and meta-
and canines is similar to those of otfapirus (Figs. cone are subequal in height and located near each other

5B,6). The I3 is enlarged, caniniform, and much larger (Fig. 7A-G). Alow loph begins at the posterolabial end
than the reduced true canine. The il and i2 are spatuef the ectoloph and curves anterolingually around the
late and procumbent, i1 much larger than i2, i3 very smallback of the tooth, often connecting with the main lingual
(F:AM 37402 preserves the only known i3), and the large,cusp. This cusp in its unworn state is about two-thirds
blade-like lower canine occludes with the posterior edgethe height of the paracone or metacone. In most P1s, a
of the 13. low transverse loph projects from the lingual cusp to-
The development of the cusps and lophs on the Pwards the ectoloph, but it is never long enough to di-
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Table 5. Ratio of upper cheek tooth width to length in various speclepinfis Tooth width is PW for P1, P2, and P3, AW for

M1, M2, and M3, and the maximum of AW and PW for P4. Right two columns show the ratio of anterior width (AW) to posterior
width (PW) for P2 and M1. Data of terrestrisfrom Simpson (1945), at. indicusfrom Hooijer (1947), of. simpsonfrom Schultz

et al. (1975), and of. priscusandT. arvernensigrom Guérin and Eisenmann (1994) used to calculate ratios for those taxa;
remaining values based on original data. Values are sample means (except mean, minimum, and maximum observed values are
listed forT. webbiandT. johnson); sample size is very small for several taxa, espediafiynpsoniT. priscusandT. pinchaque

and is generally adequate (n>10) onlyTowebbj T. polkensis,T. veroensik terrestris T. indicus andT. bairdii.

P1 P2 P3 P4 M1 M2 M3 AW/PW P2 AW/PW M1
T. webbiminimum) 7 106 109 112 103 100 103 82 105
T. webbi(mean) 83 112 116 119 109 106 109 87 111
T. webbi{maximum) 97 119 122 128 117 114 114 93 119
T. simpsoni 102 126 132 135 122 116 110 92 112
T. johnson{min.) 89 109 119 119 112 111 105 83 112
T. johnsoni{mean) 93 118 124 127 120 113 112 89 115
T. johnson{max.) 97 131 129 135 126 116 117 % 116
T. priscus 89 108 115 118 113 114 109 A 112
T. arvernensis 92 116 123 124 119 115 118 87 109
T. augustus 88 118 126 128 116 116 112 87 114
T. polkensis 93 124 127 130 117 116 112 83 115
T. haysii 92 118 120 125 116 117 117 el 110
T. veroensis 83 119 121 126 116 116 115 0 110
T. terrestris 93 115 119 124 113 113 115 0 111
T. pinchaque 74 106 108 125 105 101 105 0 111
T. bairdii 85 115 121 123 114 112 112 87 112
T. indicus 7 111 119 130 106 112 110 82 113

rectly connect with the ectoloph (Fig. 7A-E). The height more labially located protocone, protoloph that ends be-
and length of this transverse loph vary greatly. Some-fore connecting to the ectoloph, and a much stronger
times another loph or ridge extends anteriorly from the anterior cingulum. In about half of the P2s, and in a
lingual cusp (UF 26160, 27089; Fig. 7D-E), but in other similar proportion of the succeeding cheek teeth, a dis-
specimens there is instead a distinct, much smaller cuspinct labial cingulum encircles the base of the metacone
anterior to the main lingual cusp (UF 11005, 27090; Fig. that usually ends with a very small stylar cusp between
7A, C). This anterior loph or cuspule is distinct from the the paracone and metacone. Other specimens posses
even lower anterior cingulum which also starts from the the stylar cusp but lack the labial cingulum. Despite the
main lingual cusp and ends before it can connect withvariable presence of this cingulum, the PW of the P2
the ectoloph. Several P1s in the Love Site sample havérough M3 are not significantly more variable than AW
a much simpler morphology, with no hint of a transverseor tooth length (Table 4). The P3 through M3 have
loph and a weaker lingual cusp (Fig. 7F-G). A strong, complete protolophs and metalophs (Fig. 8).
posterolabial cingulum is generally absent on the P1, being Deciduous upper premolars (Fig. 9A-C; Table 2)
present only in UF 27090. are more brachydont than the permanent dentition and

Anterior width of P2 is between 82 and 93 percent have thinner enamel. The transverse loph from the main
of PW with a mean value of 87 (n=16; Table 5; Fig. 7H- lingual cusp on the DP1 is complete, connecting with
L). P2 has a weak parastyle; both transverse lophs arthe ectoloph. The DP2-DP4 are more molariform than
low, usually connecting with the base of the ectoloph their replacements, with well developed, complete
(protoloph not connected in some P2s); protocone low-protolophs and metalophs. The DP4 has the same gen-
est of the four major cusps. While the outline of most eral proportions as the M3.

P2s is trapezoidal (Fig. 7H-J), it is more triangular in UF The p2 and p3 have strong paralophids and
26169 and 27100 (Fig. 7K-L), with a much weaker and metalophids; these are weaker on p4-m3 (Fig. 10; Tables
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3-4). Unworn and slightly worn p3 through m3 have Schoch 1998; Hulbert et al. 2001). But no detailed analy-
prominent anterior and posterior cingula (Figs. 9F, 10E-sis of the Love Site and McGehee Farapiruswas

F); these are reduced by interdental wear. Theever done until the current study. While agreeing with
protolophids and hypolophids are well separated on p4Yarnell (1980) that the Love Site and McGehee Farm
through m3, and in unworn teeth the height of the samples ofTapirus are conspecific, a novel result of
hypolophid is not distinctly less than that of the protolophid. this study is that they are distinct fromsimpsoniof
Lower deciduous premolars (Fig. 9D-F; Table 3) are Nebraska.

narrower than their permanent replacements, more

brachydont, and the dp3 and dp4 are morphologically COMPARISONS BETWEENTAPIRUSWEBBI

and proportionally more like the permanent molars. AND OTHER SPECIES OFAPIRUS
Relatively large samples of most major limb ele- NorTtHAMERICAN FossiL SPECIES
ments ofT. webbiare available (Table 6; Fig. 11). Gen- Tapiruswebbiis easily distinguished from all North

eral morphologic similarity with other members of the American fossil species of the genus exceqtirus
genus is evident, with three notable exceptions. Size okimpsoni T. webbidiffers from contemporaneous
the limb elements, especially their lengths, relative to theTapirus johnsonbf Nebraska in having larger overall
teeth or cranium is large. Also, all metatarsal 4s forsize (Tables 1, 4), longer and thicker nasals, relatively
which the proximal end is well preserved bear a poste-shorter upper and lower diastemata, a mental foramen
rior facet for articulation with the metatarsal 1 (Fig. 12). located directly ventral to p2 (more anteriorly located in
This facet varies in size, but is consistently present. TheTl. johnson), relatively narrower cheek teeth (Table 5)
muscle scars on the diaphyses of the metapodials arevhich are higher crowned and have better separated
unusually well developed. transverse lophs, and larger parastyles on P3-W13.
Discussion.—The first published record of the johnsonihas a small flange on the dorsal margin of the
taxon herein namedapirus webbiwas in the faunal maxilla, a feature not found ih webbi
list of the McGehee Farm Site in Hirschfeld and Webb Tapirus webbi is distinguished fronTapirus
(1968). They listed the McGehee tapir Tapiravus haysii Tapirus veroensis and the new late Blancan
sp., a genus today regarded as composed of small -sizezpecies from Florida by having: a much shallower and
tapirids (Schoch 1984). The original referral of the large less extensive meatal diverticulum fossa on the dorsal
McGehee tapir talapiravusinstead ofTapirus was surface of the skull; longer and thicker nasals (Fig. 2); a
probably caused by two factors, a general reluctance opicular posterior lacrimal process that does not conceal
workers at the time to recognize pre-Blancan tapirs aghe dorsal lacrimal foramen; a polygonal (not triangular)
Tapirus and a misleading measurement published byinterparietal; a sloped (not vertical) posterior surface of
Olsen (1960) for the holotype ofépiravus polkensis  the skull dorsal to foramen magnum; a wider maxillary
which gave a false impression that the tooth is muchbar between the IOF and lacrimal; a relatively shallower
larger than it truly is. At about this time, and probably horizontal ramus (especially below the m3); a vertically
for similar reasons, Webb and Tessman (1968) referredriented ascending ramus that does not project anteri-

an upper molar from south Florida Tapiravuscf. orly (Fig. 5); generally narrower cheek teeth (Table 5);
polkensisvhen in fact it is much too large to represent posterolabial cingula common on upper cheek teeth; and
that species. an articulation between the first and fourth metatarsals

By the time Webb et al. (1981) published their re- (Fig. 12). Detailed comparisons withpirus polkensis
view of the Love Site fauna, Schultz et al. (1975) had will be done upon description of the extensive Gray Fos-
describedrapirus johnsonandTapirus simpsonirom sil Site, Tennessee sample, Butvebbiis much larger
the late Miocene of Nebraska and Yarnell (1980) had(Tables 6-7) and differs in its narrower cheek teeth
referred the McGehee Farm and Love Sapirusto (Table 5) and having articulation between the first and
T. simpsonin her unpublished thesis. In a short para- fourth metatarsalsT. webbihas significantly smaller
graph, Webb et al. (1981:525) cited two reasons for theirand narrower cheek teeth and a relatively longer diastema
referral of the Love Sit&apirusto T. simpsonisimi- than Tapirus merriami (Jefferson 1989). Other com-
larity in overall size and degree of molarization of the parisons between the two are limited by the fragmen-
P1. The McGehee Farm and Love Site tapirids havetary nature of known specimens of the western species.
been regarded ds simpsonin all subsequent publica- Tapirus simpsonfrom Nebraska is known pri-
tions (e.g., MacFadden & Hulbert 1990; Colbert & marily from the holotype palate, UNSM 45106, as well
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as an isolated p2 and DP1 (Schultz et al. 1975). Simi-and long limb bones. Mandibular depth is significantly
larities with Tapirus webbiinclude relative upper di- greater inT. priscus Guérin and Eisenmann (1994)
astema length, similar relative length and shape of thegave an OR of 52-56.5 mm for mandibular depth below
posterior process of the premaxilla, wide maxillary bar the p2 forT. priscus almost 20% deeper than thaflof
between lacrimal and 10F, location of IOF relative to webbi(Table 1). According to Guérin and Eisenmann
tooth row, presence of posterolabial cingula and strong(1994),T. priscuss characterized by an unusually large
parastyles on P3-M3, relatively strong lingual cusp andmandibular condyle height (157 mm in the one reported
transverse loph on P1, and general size. The two diffespecimen). Condylar heightis 128 mm in the only mea-
in that the transverse lophs of the P1 and PR wkbbi  surable specimen in the webbisample (UF 26191),
are more weakly developed, especially the P2 protoloph@bout the same as apirus bairdii

Also, the P1 ofT. simpsonis wider than it is long, a

state not observed in 20 specimend ofvebbi(Table ExTANT TAPIRUS

4). Excluding the M3, upper cheek teetiTo§impsoni 1 he four extant species dapirusare easily dis-
have a greater width relative to length than thosg of tinguished fromTapirus webhi Only Tapirus indicus
webbi(Table 5). The narrow proportions of the latter’s also has articulation between the fourth metatarsal and
upper teeth are generally similar to thoseTapirus the 'remna_nt _9f the firs"[ metatarsal (Radinsky 1963).
priscus Tapirus indicus and Tapirus pinchaque In Tapirus bairdiiandT. indicusboth have a deep, exten-
contrast, those of. simpsonire proportionally more sive fossa on the dorsal surface of the nasal and frontal
similar to those oTapirus johnsoniTapirus polkensis to_ house the meatal'dlvertlculum.webbls_IlkeTaplrus
Tapirus haysii Tapirus veroensis Tapirus pinchaqueand Tapirus terrestrisin having a much
arvernensis and Tapirus augustuiTab,Ie 5). The shallower, more limited meatal diverticular fossa. The

upper teeth offapirus bairdii and Tapirus terrestris dorsal margin of the maxilla Gt webbis not upturned

enerally have intermediate relative widths. Lower teeth to form a dorsal flange as n bairdii, andT. webbinas

9 tlist é’ Table 5. show th basi ' it 'a much longer posterior process of the premaxilla that
NOLAISIEd N 1able 5, show the same basic pattern eXCeply inates in an acute poinfl. webbihas a shorter
the differences are more subtle, ahdaugustus

tches f he broad hed h muzzle and narrower upper cheek teeth fhapairdii
switches from the broad-toothed group to the Narmow-,,q e nasals are not ossified with the mesethmoid.
toothed group.

Other features that distingui$hwebbifrom T. indicus
are the latter’s greatly inflated frontals, shorter nasals,
TapIRUSPRISCUSKAUP 1833 _ _ premaxillary-maxillary suture located in middle of alveo-

~ The typical late Miocene tapir of EUropRBpIrus |5 of canine, narrower P1, stronger parastyles, and an-
priscuswas reviewed by Guérin and Eisenmann (1994). teriorly projected ascending ramus of the mandible. In
It is of the same general size &&pirus webbi(and  aqgition to resembling. pinchaqueandT. terrestrisin
Tapirus simpsofi Unfortunately, the dorsal region of  the development of the depression on the nasal and frontal
the skull of T. priscusis undescribed and the quantita- for the meatal diverticulunt,. webbishares with these
tive analysis of Guérin and Eisenmann (1994) did nottwo species a spicular, slender posterior lacrimal pro-
describe potentially significant characters of the skull cess It differs from botfi. pinchaqueandT. terrestris
(such as extent of posterior process of premaxilla) orby having a much larger interparietal, longer posterior
the mandible (such as location of mental foramen andprocess of premaxilla, labial cingulum common on pos-
orientation of ascending ramus). Another potential prob-terior half of P2-M3, and larger size. The P1 and P2 of
lem with the results of Guérin and Eisenmann (1994) isT. pinchaqueare on average narrower than thosé&.of
that their reported coefficients of variation for tooth webbi T. webbiacks the distinctive, high sagittal crest
measurements df. priscusare much larger than those of T. terrestrisand has a thicker, longer nasal.
of T. webbior Tapirus veroensigTable 4) or those

reported by Simpson (1945) feapirus terrestriswhich OTHER LATE MIOCENE TAPIRIDS FROM
may indicate that their sample contains more than one FLORIDA
species, or this could simply be a matter of small sample In contrast to the relatively complete and numer-

sizes. Thusitis difficult to critically compafepriscus ~ ous samples ofapirusfrom the Archer Fauna, early
with T. webbi As noted above, both have relatively Hh sites in Florida that are younger than the Archer
narrow cheek teeth. Other similarities are a relatively Fauna either lack tapirids or produce small numbers of
short muzzle, relatively narrow mandible below the m3, limb elements, isolated teeth, and cranial fragments. Most
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such specimens cannot be identified to a particular speupper molar that represents an indeterminate medium-
cies, but based simply on size a minimum of two speciedo large-sizedapirus Excavations at the new discov-
are represented. Two Hh2 localities from Manatee ered Tyner Farm Site in western Alachua County (Fig.
County in southwestern Florida, the Manatee County 1; Hulbert et al. 2002) only produced a partial metapodial
Dam and SR 64 sites (Fig. 1), each produced a singleand a tarsal element of a large, specifically undiagnostic

Figure 9. Occlusal views of juvenile dentitionsTapirus webbn. sp., from the late Miocene of Florida. A-C and E from the
McGehee Farm Site, others from the Love Site. A, UF 11117 (paratype), left DP1-DP4. B, UF 211276, left DP1. C, URgh77829, ri
DP2. D, UF 27071, rightdp2. E, UF 11117 (paratype), right dp2-dp4. F, UF 26188, left dp3-m1. Scale bars =1 cmelgper scal
for Aonly, lower bar for B-F.
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Figure 10. Occlusal (A-E) and medial (F) views of lower cheek te@#pifus webbn. sp., from the late Miocene of Florida. C-

D from the McGehee Farm Site, all others from the Love Site. A, UF 26191, right p2-m3. B, UF 28014, left p2-m3 (m3pirg begin
to erupt from crypt). C, UF 11005 (holotype), right p2. D, UF 27007, right p4. E-F, UF 26216, unworn right m1. All heatgs o

so anterior is to the left. Scale bar =2 cm for A-B, =1 cm for C-F.

tapirid; in contrast, equids and the rhifyohelopsvere to those of the broad-toothed grouprapirus such as

very abundant. The Withlacoochee River has producedlapirus simpsoniTapirus veroensisand Tapirus

the most Hh2 tapirid specimens from Florida. haysii UF 11919 has a relatively modest parastyle and
The Manatee County Dam molar (UF 11919; Fig. a faint but distinct labial cingulum bordering the poste-

13A) is barely worn and has the relative proportions of rior half of the metacone.

an M1 or M2 (L = 24.0; AW = 28.0; PW = 24.3 mm). The Withlacoochee River 4A locality (Fig. 1;

Its AW/L ratio of 117 is greater than almost all M1s and Becker 1985) produced eight specimen$agirus in-

M2s of Tapirus webb(Table 5), and instead more similar cluding a partial occipital region (UF 177742) and two



486

CENOZOIC VERTEBRATES: Papers to Honor S. David Webb

Table 6. Summary statistics on measurements of major postcranial elemepswd webbin. sp. from the late Miocene of

Florida. Combined samples from the McGehee Farm and Love sites. Abbreviations for measurements generally follow von der
Driesch (1976): GL, greatest length; B, breadth (= width); D, depth, SD, smallest breadth of diaphysis; DD, smallest depth of
diaphysis; a, articular; |, lateral; p, proximal; and d, distal. Abbreviations specific to one element are: for humefsis fGhC,

head; BT, breadth of distal trochlea; for radio-ulna, GLU, GL of ulna, LO, length of olecranon process, BPC, greatest articular
breadth of ulna; for femur, GLC, GL from head, DC, depth of head. Other abbreviations: MC, metacarpal; MT, metatarsal.

Humerus

Radio-ulna

MC 2

MC 3

MC 4

MC5

MIN
MAX

MIN
MAX

MIN
MAX

MIN
MAX

MIN
MAX

MIN
MAX

GLC
263.0
10.61
2555
2705
2

GL
251.3
6.19
243.0
259.0

GL
114.7
327
107.0
1192
13

GL
134.6
3.15
1279
1374

GL
1120
4.84
1054
116.3

GL

89.7
4.24
83.6
994
11

GLlI
261.0
1042
244.0
272.0
5

LI
224.6
2.85
221.0
228.0

Bp
270
1.60
248
299
10

Bp
325
0.71
314
33.6
1

Bp

234
150
216
253

Bp

134
1.29
115
154
1

Bp
90.2
2.96
88.1
95.2

5

Bap
60.0
229
54.5
64.5

25

SD
212
0.81
196
225
12

SD
259
1.30
240
28.6
14

SD
214
0.98
205
232

SD

17.3
114
155
191
12

Dp
118.6
421
1145
1250

6

SD
321
1.70
294
35.1

DD
116
047
10.8
124
12

DD
135
0.70
124
14.7

14

DD
134
1.06
119
144

DD

9.9
0.96
8.6
121
12

SD
315
343
218
35.7

16

Bad
531
248
477
57.6

12

Bd
216
0.79
20.7
232

12

Bd
325
101
30.9
338

Bd
225
0.97
209
234

Bd

17.8
0.90
159
18.7
1

Bd BT
76.1 62.2
294 2.09
70.5 58.7
817 66.5
15 12
GLU LO BPC

327.0 88.7 50.8

5.66 4.17 3.06

323.0 82.8 47.2

331.0 93.9 54.2
2 5 5

Dd
273
0.60
264
28.3

12

Dd
244
0.62
234
254

Dd
26.3
1.93
242
284

Dd

225

1.46
20.8
253
1
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Table 6. (Cont.)

GL GLC Bp DC SD Bda Ddl Ddm
X 3580 3393 1132 488 39.2 86.3 101.7 1120
s — 177 8.34 194 382 147 2.89
Femur MIN —— 3380 1022 458 35.0 84.2
MAX —— 3405 1213 513 425 875
n 1 2 4 7 3 4
GL U Bp SD Bd Dd
X 2880 2603 879 30.9 54.3 48.3
s 141 900 483 207 218 218
Tibia MIN 287.0 2500 820 26.4 51.1 452
MAX 2890 2665 957 32.8 58.1 52.7
n 2 3 7 13 20 21
GL Bp SD DD Bd Dd
X 1183 201 210 145 21.8 284
s 361 133 086 0.75 125 124
MT 2 MIN 1121 169 195 134 20.1 27.0
MAX 1247 212 223 154 233 304
n 10 12 12 12 1 10
GL Bp SD DD Bd Dd
X 1325 328 241 153 313 245
s 423 111 114 0.94 124 0.86
MT 3 MIN 1217 310 223 134 29.1 229
MAX 1427 348 262 17.0 34.7 26.4
n 19 19 22 20 20 18
GL Bp SD DD Bd Dd
X 1187 222 204 171 21.3 284
s 452 111 162 091 0.98 1.95
MT 4 MIN 1121 202 170 15.7 195 255
MAX 1279 241 235 19.0 22.8 31.9
n 10 15 11 12 10 10
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Figure 11. Postcranial skeletal elementBagfirus webbn. sp., from the late Miocene of Florida. H-K and M from the McGehee Farm Site, all others from the Love S
A, posterior, and B, medial views of UF 26225, left humerus. C, anterior view of UF 26244, right radius. D, anteriddi2@34d0, right tibia. E, anterior, and F, posterior
views of UF 26302, right femur. G, anterior view of UF 26544, right metatarsal 4. H, anterior view of UF 16635, righah@ettanterior view of UF 32073, left metacarpal
4. J, anterior view of UF 32074, left metacarpal 5. K, anterior view of UF 9519, proximal phalanx of digit 2 or 4. dr\aenvedf UF 26811, right astragalus. M, anterior
view of UF 28008, proximal phalanx of digit 3. N, dorsal view of UF 26875, ungual phalanx of digit 3. O, medial view&2QJFi§bt calcaneum. Long scale bar=10cm
for A-F; short scale bar = 2 cm for G-O.
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Figure 12. Posterior views of metatarsals 3 andPapirusfrom Florida. A and D-ETapirus webbn. sp., late Miocene. B,
Tapirussp., late Pliocene, Haile 7C, Alachua CountyT.@aysij early Pleistocene, Leisey Shell Pit 1A, Hillsborough County. A,
proximal ends of right metatarsal 3 (UF 26499) and metatarsal 4 (UF 26544) shown as if articulated. Both bear largaqeisterior

for articulation with the metatarsal 1 (Radinsky 1963); the facet on UF 26544 is indicated by a star. B, proximal ends of left
metatarsals 3 and 4 (UF 206876), shown reversed. C, proximal ends of left metatarsal 3 (UF 83578) and metatarsal 4 (UF 84442),
shown reversed. In B and C, the metatarsal 3 has a posterior facet for the metatarsal 1, but the metatarsal 4 laeksagfacet, b
instead a rugose ridge in the location of the fac€&twebbi D, UF 177820, left metatarsal 4. E, UF 26533, right metatarsal 4.
Facets for metatarsal 1 indicated by starsin D and E. Scale bar =2 cm for A-C, =3 cm for D-E.
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partial dentaries (UF 13884 and 14232). The the morphology of the teeth (Fig. 13B-C) is more similar
Withlacoochee River 4A specimens derive from a spe-to Tapirus johnsonthanT. webbj with lower unworn
cies smaller thaapirus webbior Tapirus simpsoni crown heights, smaller parastyles, and broader teeth (P2
one more similar in size ftapirus terrestrisor smaller PWI/L ratio = 119). But likeT. webbj and unlikeT.
individuals ofTapirus veroensisUF 177742 has a tri-  johnsonj the unworn height of the hypolophid is equal
angular interparietal about 24 mm wide and 28 mm longto that of the protolophid on the p3 to m3 and dp4, and
that is fused with the occipital (Fig. 3C), weak lambdoi- the mental foramen is located ventral to the p2. Upper
dal crests that project mostly posteriorly, only slightly teeth have a posterolabial cingulum. Such a mosaic of
laterally, and the posterior surface of the occipital below primitive and derived cranial and dental characters sug-
the dorsal table is strongly sloped in an anterodorsal-gests an early member of the group of species that in-
posteroventral orientation. The latter is similarTto  cludesTapirus veroensjsTapirus haysii and Tapirus
webbi but the shape of the interparietal and develop-bairdii.

ment of the lambdoidal crests are not. In some respects A distinctly smaller tapirid was recovered from the

Figure 13. Late early Hemphillian (HhBapirusfrom Florida. A, occlusal view of UF 11919, right M1 or MZapirussp. from

the Manatee County Dam Site. B-C, occlusal views of ted@ypafussp. from Withlacoochee River Site 4A. B, UF 13885, left P2.
C, UF 14232, left p3. D-Tapiruspolkensis D, UF 177748, left P3, Withlacoochee River Site 5E. E-H, Withlacoochee River, exact
location unknown. E, anterior view of UF 177809, right metatarsal 4. F, anterior view of UF 177801, right metacanpiarivrG, a
view of UF 177803, left metacarpal 5. H, anterior view of UF 177805, proximal phalanx of digit 3. I, anterior view ofAf-rhédial
phalanx of digit 3 from the Withlacoochee River Site 5E. Scale bar =2 cm.
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Table 7. Measurements (in mm) of metapodialgapiruspolkensigOlsen) from the late Miocene and early Pliocene of Florida.
Abbreviations for measurements as in Table 6. WITH, Withlacoochee River sites, late early Hemphillian; PALM, Palmetto Fauna,
Bone Valley Region, latest Hemphillian; MC, metacarpal; MT, metatarsal.

GL Bp SD DD Bd Dd

UF 177801 WITH MC 2 85.0 16.5 12.7 7.6 135 17.6

UF 177802 WITH MC 4 79.7 14.4 12.6 7.6 12.6 16.9

UF 95737 PALM MC 4 —_— 155 135

UF 177804 WITH MC 5 61.4 8.4 11.2 5.8 10.7 14.6

UF 177803 WITH MC 5 60.3 7.9 10.9 6.2 121 154

UF 101962 PALM MC 5 61.9 8.3 12.4 6.8 10.9 —_—
UF 220450 PALM MT 3 —_— 24.4 17.6 10.5 —_— —_—
UF 177809 WITH MT 4 87.4 13.9 12.9 8.2 13.4 18.7

UF 68006 PALM MT 4 —_— 13.7 —_— —_— —_— —_—

Hh2 Withlacoochee River 5E locality as well as from almost exclusively early Pliocene, Hh4 terrestrial verte-
unspecified regions on the riverbed (Fig. 13D-1). The brates, such as the Palmetto, Gardinier, and Ft. Green
sample includes a P3 (UF 177748), five metapodials (UFmines (Fig. 1; Webb et al. in press). In contrast, Bone
177801-177804, 177809), carpal elements, and phalanVvalley mines that over the past three decades have pro-
ges. UF 177748 is unworn, rectangular in outline, with aduced hundreds of Miocene land vertebrate fossils (rang-
strong, tall protoloph, metaloph, and ectoloph, and a welling in age from early Barstovian to early Hemphillian)
developed anterior cingulum (Fig. 13D). It lacks a have not produced specimensTofpolkensis or any
posterolabial cingulum. The dimensions of UF 177748 tapirid for that matter. The most logical conclusion is
(L16.1 mm, AW 18.5, and PW 18.2) are smaller than inthat T. polkensisis a member of the Hh4 Palmetto
any extant species dhpirusand about 20% smaller Fauna, and that is not present in any of the older Bone
than the smallest known P3 Tipirus veroensisThe Valley faunas. However, the Withlacoochee River speci-
metapodials are very small and slender (Table 7; Fig.mens indicate that its chronologic range does extend back
13E-G). The fourth metatarsal (UF 177809) does notto the Hh2 in Florida. Specimens from Nebraska that
bear a facet for the first metatarsal at its proximal end.were referred td. polkensisby Schultz et al. (1975)
Similar very small tapirid metapodials (Table 7) and and Schoch (1984) and purported to be middle Miocene
teeth are known from the latest Hemphillian (Hh4) Pal- (Barstovian) almost certainly either represent a differ-
metto Fauna of south-central Florida (Fig. 1), and theseent taxon of similar size, or are actually Hemphillian in
are referred tdrapirus polkensis(Olsen) 1960. The age.
geologic age of Olsen’s species has long remained prob-
lematic in the literature, as the phosphate mining opera- CONCLUSIONS
tions of the Bone Valley Region excavate and mix middle A relatively large, long-limbed tapir lived in north-cen-
and late Miocene, early Pliocene, and Pleistocene seditral Florida during the late Miocene. A particularly abun-
ments and fossils (Webb & Hulbert 1986; Webb et al. in dant sample of teeth, jaw sections with teeth, and post-
press), and because the holotype lacks stratigraphic proweranial elements is known from the late Clarendonian
enance. Eight referred Bone Valley specimend.of Love Site; it is one of the richest known, single quarry
polkensis(UF 14445, 133911, 177740, 177814, and samples for a Miocene tapirid. The same species is
220447-220450) from Polk County, Florida, were col- present at the slightly younger McGehee Farm and
lected in situ from early Pliocene strata in direct asso-Mixson’s Bone Bed localities, including some fragmented
ciation with Hh4 mammals such @&griotherium crania. lIts cranial morphology is quite different from
schneideri DinohippusmexicanusTeleoceras hicksi  those of other species ®dpirusknown as fossils from
Eocoileus gentryorumand Rhynchotherium edense North America. Among its more notable features are
(Webb et al. in press). Other referred specimeris of its long, thick, triangular-shaped nasal bones on which
polkensisin the UF collection derive from phosphate the fossa for the meatal diverticulum is very shallow
mines, or specific regions within mines, that produced and limited to the posterolateral corner; a large, polygo-
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nal interparietal; a narrow lacrimal with a spicular pos- were donated by A. Kerner. Barbara Fite of Tampa let
terior process; and a relatively shallow dentary in which me examine specimens in her private collection. This
the anterior border of the ascending ramus does noproject was begun when the author was on the faculty
project anteriorly. This Florida tapir shares some fea-of Georgia Southern University and funding was pro-
tures of the dentition and rostrum wiipirus simpsoni  vided by the Georgia Southern University Foundation
of Nebraska, and previous workers assigned it to thatand Faculty Research Subcommittee. The comments
taxon. BufT. simpsondiffers from the Florida species of two anonymous reviewers and J. A. Baskin helped to
in having significantly broader cheek teeth and betterimprove the paper. This is University of Florida Contri-
developed lophs on the P1 and P2. The Florida populabution to Paleobiology humber 582.
tions are regarded as specifically distinct fldrsimpsoni
and here designatelhpirus webbin. sp. LITERATURE CITED
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