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INTRODUCTION 

In September, 1970, a new Miocene vertebrate locality (TTU-Fla.l) 

was discovered by the author just north of the town of Midway, Gadsden 

County, Florida on the property of Mr. H.B. Dover. Collection of 

vertebrate fossils from this locality was accomplished periodically by 

the author over the course of four years. The locality consists of two 

Fullers earth strip mines (Text - fig. 1). Initial mining operations 

began on the first of these in 1946. This mine was stripped of its 

Fullers earth and allowed to fill with water and vegetation; consequently, 

it is now lost for paleontological investigation. The second mine, 

however, was not stripped of its Fullers earth. Only the overburden 

was removed and the Fullers earth was left intact. The two mines are 

essentially contiguous, separated only by a thick wall of earth which 

serves as a water dam. This second quarry is devoid of any standing 

water and is the primary source from which the fossils, reported here, 

have been collected. The quarry is roughly fourty acres in area and 

fossils have been collected from all parts of it, including the walls of 

the quarry, the immediate surface area in the quarry, and the sediments 

which have been moved out of the quarry and dumped adjacent to it. 

this scattering of material presented a problem in that many of the 

collected specimens were obtained from this disturbed earth. Their 

stratigraphic position cannot be established but there is no evidence 

suggesting that they did not come from the layer of sandy clay and 

calcarenite between the two Fullers earth beds. In fact, some of the 

horse teeth found in these spoil heaps contained this type of sediment 

well indurated within their fossettes. The Fullers earth beds and the 

sandy clays and calcarenites are included within the Hawthorn Formation 
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which is of Middle Miocene age (Puri and Vernon, 1964). The known 

fauna from this locality is also a homogeneous one. 

This locality (SW 1/4 and NW 1/4 of sections 4 and 9, respectively, 

of T. IN., R. 2W.) is relatively close to the Fullers earth quarries at 

Midway and Quincy from which vertebrate fossils have long been known. 

The stratigraphy of the Midway mines is wery similar to that of the 

Quincy mines in Sec. 36, T. 3N., R. 3W., Gadsden County (Simpson, 1930, 

p. 157). There are two beds of Fullers earth separated by four to five 

feet of sandy clays, wackestones and packstones. The upper bed of 

Fullers earth is generally no more than two to four feet in thickness, 

this bed is removed along with other overburden in the Quincy mines 

(Otwell, pers. comm., 1972) and only the lower Fullers earth bed, which 

is much thicker, is mined commercially. In the Dover quarry, this upper 

bed was removed when mining operations began. It is the sandy clay beds 

between the Fullers earth beds which yielded the Anchitherium jaws 

reported in this paper and it seems probable that most of the other 

vertebrate material, although found in spoil heaps, is also from 

these beds. Simpson (1930) also notes that it is from the strata 

between the Fullers earth beds that many of the vertebrate fossils 

which he described from the Midway mine south of the town of Midway 

came. 

All of the vertebrate material recovered from the Dover quarry is 

broken and disarticulated. However, few of the individual bones display 

rounded or polished surfaces and most breaks are sharp. There is no 

evidence that the material is reworked, or that it has been transported 

yery far. The association of terrestrial vertebrates wii.h marine 

organisms such as oysters, bryozoans and marine vertebrates such as 
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sharks and rays in these sediments indicates that the terrestrial 

elements must have been carried into a marine, lagoonal or estuarine 

situation. The sandy nature of the clay together with other vertebrate 

material such as that of crocodilians, gar, sirenian and fresh water 

catfish suggest a river system emptying into a bay or harbor. 

Most of the species represented in this fauna have been known 

from the Middle Miocene for some time (Simpson, 1930, 1932a; Ray, 1957; 

01 sen, 1956, 1965). However, the assemblage reported here is somewhat 

unusual in the number of chondrichthyan taxa present. Also, the 

presence of Anchitheriomys doverii sp. nov. represents the first report 

of a beaver (Family Castoridae) in the Florida Tertiary. 

All of the material described in this report is housed in the 

collections of the Texas Tech University Museum. Abbreviations used in 

this paper are as follows: 

TTU-P- Texas Tech University Museum 

V- Florida State Geological Survey 

AMNH- American Museum of Natural History 

MCZ- Museum of Comparative Zoology, Harvard 



GENERAL GEOLOGY 

The beds exposed at the Dover quarry are approximately 26 feet 

thick and are primarily Middle Miocene clays and sandy clays with some 

Late Miocene or Pliocene clay sands and Pleistocene and recent sands 

(Text-fig. 2). The lower part of the section is characterized by two 

beds of Fullers earth which are composed primarily of attapulgite and 

montmorillonite clays. The lower of these beds is mined commercially 

elsewhere in Gadsden County and has not yet been extracted from the 

Dover mine. Only its upper one foot is exposed in the quarry and the 

upper Fullers earth bed along with other overburden has been stripped 

away. This lower bed has been observed to vary from 8 to 17 feet in 

thickness elsewhere in the county (Otwell, pers. comm., 1973; Puri and 

Vernon, 1964). 

Light gray to gray green calcitic and phosphatic sandy clays 

unconformably overlie the lower Fullers earth bed. The thickness of 

these sediments in the Dover quarry is never more than four feet. It 

is from these sediments that most of the vertebrate remains reported 

in this paper are thought to have come. Immediately dboe these 

sediments lies the upper of the two Fullers earth beds. It is no 

more than four feet thick in the Dover quarry and contains more sand 

and silt than the lower bed. Gray to brownish red clay sands totaling 

12 feet in thickness overlie the upper Fullers earth bed. Limonite 

and hematite stains are pronounced throughout portions of these 

sediments. All of these sediments, including the Fullers earth 

comprise part of the Hawthorn Formation. 

As originally defined by Dall (1892) the Hawthorn Formation 
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included the marine phosphatic limestones near Hawthorn, Alachua County, 

Florida. The term has been somewhat misused by students of Florida 

geology subsequent to Dall's description and there is still some 

controversy today over what sediments in Florida should be included 

within this formation. Its usage in this paper will follow that of 

Hendry and Sproul (1966) and Puri and Vernon (1964) to include all 

sediments overlying the carbonates of the St. Marks Formation and 

underlying beds of Choctawhatchee or younger age (Text-fig. 3). 

The Hawthorn Formation is highly variable in lithology both 

vertically and laterally in Florida and occurs in portions of the 

panhandle, extends eastward to the Atlantic coast and into portions 

of Central Florida. All of the Hawthorn sediments in Florida, 

including the Fullers earth beds, represent shallow marine or deltaic 

deposits (Puri, 1953). 

There seems to be little doubt that the Hawthorn sediments at 

Midway represent shallow marine and possibly deltaic deposits. The 

Fullers earth beds and the sandy clays and calcarenites between them 

seem to represent only shallow marine deposits. The association of 

marine organisms such as oysters with remains of terrestrial vertebrates 

and also marine vertebrates such as sharks and rays found in these 

sediments seems to bear this out. Remains of turtle, gar, alligator 

and freshwater catfish associated with the above remains suggest an 

estuarine-type depositional environment. 

No fossils have been recovered from the Fullers earth beds at 

Midway, however, Gremillion (1965) lists the following diatoms that 

were recovered from Fullers earth beds in a quarry near Ochlocknee, 



Georgia: 

Actinocyclus ehrenbergii 

Actinoptychus undulatus 

Coscinodiscus marginatus 

Coscinodiscus obscurus 

Coscinodiscus perforatus 

Cymatosira sp. 

Diploneis sp. 

Hyalodiscus sp. 

Melosira sulcata 

Rhaphoneis amphiceros 

Rhaphoneis gemmifera 

Rhaphoneis parilis 

Rhaphoneis scalaris 

( The identifications were supplied by Taro Kanaya of Tohoku University, 

Sendais, Japan) 

A number of these diatoms are bottom dwellers and the latter two species 

are typical Middle Miocene representatives. All are marine. 

While the Dover mine is separated from this Ochlocknee mine by 

approximately thirty miles, the stratigraphy of both is wery similar. 

Since diatoms carry on photosynthesis they must live within a photic 

zone. The fact that many of the diatoms listed above are benthonic 

also indicates that the Fullers earth deposits were laid down in 

relatively shallow water. While it is not conclusive that the 

depositional environments at Midway and Ochlocknee were the same 

during the deposition of the Fullers earth beds, it is likely that 

they were similar. The origin of these Fullers earth beds has always 

been uncertain. The most recent study (Gremillion, 1965) suggests 

that they are the result of the alteration of volcanic ash to 



attapulgite and montmorillonite in a marine environment. 

The clay sands of the Hawthorn Formation which overlie the upper 

Fullers earth bed at Midway (Dover quarry) are somewhat different 

lithologically than are the beds between the two Fullers earth beds 

and may represent deltaic deposits (Text-fig. 2). No marine fossils 

have been found in them. 

A thin bed of reddish brown to buff silty sand rests unconformably 

on the Hawthorn beds in the Dover mine. While the exact age of this 

bed is not known it quite possibly represents part of the Late Miocene 

Miccosukee Formation. This is construed only by correlation of this 

bed in the Dover mine with other sections containing the Miccosukee 

Formation in other parts of Gadsden and Leon Counties. The sediments 

of this formation represent deltaic accumulations (Hendry and Sproul, 

1966). 

The top of the section at the Dover mine is capped by one to two 

feet of buff to dark brown silty sands which probably represent 

Pleistocene and recent deposits. These sands are not formally designated 

here. 
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T.IN., R.2W. 

Text - figure 1. Map of the Dover quarry and surrounding area. 
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Explanation 

8. Dark gray to gray brown to buff 

silty sand, loose, soil zone 

developed throughout the bed, 

disconformable to bed below, 

thickness = 2.0 feet 

7. Silty sand, reddish brown to buff, 

loose, limonite and hematite 

stains common and occasionally 

occur as "ironstone concretions", 

disconformable to bed below, 

thickness =2.5 feet 

6. Argillaceous sand, gray to light 

green to light red, friable, 

hematite and limonite stains 

common. This bed represent^, 

the top of the Hawthorn 

Formation and appears to gra-' 

downward into bed below, 

thickness = 4.5 feet 

5. Clay sand, friable, gray to light 

green to red, contains 

alternating layers of red, 

gray and light green sediments, 

Text - figure 2. Columnar section of the Dover quarry. 
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limonite and hematite occur densely in some oorLinos of the bed 

(stained zones = 5A), phosphate "pebbles" occu^- suirsely. 

thickness = 9.0 feet 

4. Clay, waxy, pale olive green (dries to pale gra>), rc.jresents the 

upper Fullers earth bed, contains thin lenses of clay sand 

especially in the upper portion of the bed, questionably 

disconformable to bed below. 

thickness = 4 . 0 feet 

3. Argillaceous sand, tough, gray to light green with stains of 

limonite and hematite throughout the bed, especially in the 

lower portion, phosphate "pebbles" occur sparsely in the bed, 

grades downward into bed below. 

thickness = 2 . 0 feet 

2. Sandy clay, gray to light green, tough, numerous spheroidal and 

ellipsoidal clay galls (ave. dia. = 1.0 cm.) occur primarily in 

the lower (6 inches) portion of the bed, phosphate "pebbles" 

are sparse, grades laterally into sandy molluscan wackestones 

and packstones, disconformable to bed below. 

thickness = 2 . 0 feet 

1. Clay, waxy, light olive green (dries to pale gray), represents the 

"mineable" Fullers earth. 

thickness of exposed portion = 1.0 foot 



West 
^ 

-> East 

Text - figure 3. Facies and formational relationships of Miocene sedi

ments in the panhandle and northern portion of Florida. (Modified from 

Hendry and Sproul, 1966 and Puri and Vernon, 1964). 



EXPLANATION OF MEASUREMENTS 

Measurements for mammalian teeth were taken as follows; for 

the mammals excluding the equids the crown height was measured at its 

greatest distance, anteroposterior diameter at its greatest distance 

and transverse diameter also at its greatest distance. For cheek teeth 

of equids crown height was measured as the distance from the tip of the 

mesostyle to a point at the base of the enamel directly below it. 

Greatest anteroposterior and transverse diameter was measured on the 

ectoloph at a point which was 2/3 the crown height above the enamel 

base. All measurements for equid teeth were taken on unworn or little 

worn teeth, except where otherwise noted. 

12 



FAUNAL COMPARISON 

The vertebrate assemblage from the Dover quarry is unique because 

few other faunas representing this time period are reported in the 

literature. Because of this, the "Dover" Midway fossils (especially 

the horses) add considerably to the knowledge of faunas of this age. 

The equids from Midway (both the Dover quarry and Simpson's quarries) 

are most useful in age determination of the fauna. Based primarily on 

the material referred to Merychippus gunteri from the Dover quarry, the 

fauna is most likely representative of an age that is post-Marsland 

(early Middle Miocene of some authors) and pre-Sheep Creek or early 

Late Miocene (Skinner, pers. comm., 1973). Merychippus primus from the 

Sheep Creek beds of Nebraska is distinctly younger and more advanced 

than any of the Midway horses. Crown heights of cheek teeth of N[. 

primus are 20-30% greater than any known cheek teeth referred to 51-

gunteri , the most advanced horse at Midway. 

Anchitheriomys doverii sp. nov. from the Dover quarry is the only 

beaver to be reported from the Florida Tertiary and for that matter, 

any Tertiary deposit east of the Mississippi River. Specimens of this 

species are about 17% smaller in overall size than similar material of 

Anchitheriomys fluminus from the Lower Snake Creek beds of Nebraska and 

seems to represent a transitional stage of evolutionary development 

between this Snake Creek form and Anchitheriomys ? sp. from the Lower 

Miocene of Colorado. 

The Midway (Dover quarry included) assemblage is definately younger 

than the Thomas Farm local fauna (early Middle Miocene of some authors), 

again based primarily on comparison of the equid material from both 

13 
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faunas. Although there is some equid material referred to Parahippus 

leonensis from the Dover quarry, the bulk of the equid material 

represents Merychippus gunteri. White (1942a) referred some of the 

equid remains from the Thomas Farm local fauna to Merychippus gunteri. 

Bader (1956) however, proved by a statistical analysis of the equid 

material from this fauna that White's concept of Merychippus gunteri 

at the Thomas Farm was invalid and that specimens that had been referred 

to this species by White were only advanced forms of Parahippus 

leonensis. The material referred to P̂. leonensis from the Dover quarry 

is representative of this advanced form of the species and represents 

the first report of this taxon from this horizon ("Fullers earth zone" 

of the Hawthorn Formation). 

The Midway fauna is most similar to that of the Burkeville fauna 

of the Fleming Formation, Texas Gulf Coastal Plain. Not only are the 

equids (notably Merychippus gunteri ) from both faunas similar but so 

is the material representing Prosynthetoceras texanus. Due to the 

paucity of material representing this latter species at Midway, however, 

it is not as useful as is the equid material for correlation. 

The vertebrate fauna from the Calvert Formation of the Chesapeake 

Bay region is probably younger than the Midway asspml^laj- but is unique 

since it represents one of few known Miocene vertebrate faunas from the 

eastern United States. Gazin and Collins (1950, p. IS) "^gured a lower 

premolar of Merychippus sp. obtained from this formation. This tooth 

is slightly higher crowned (10-15%) than any known lower cheek teeth of 

Merychippus gunteri from Midway and hence, more advanced. 

Overall the vertebrates from the Dover quarry are typically 

Hemingfordian in age. Whether they represent an early, middle or late 
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Hemingfordian age is a more difficult question to answer. Patton (19*̂ )9) 

places the Burkeville fauna within the middle part of the Hemingford. 

Based upon the similarities of this fauna and the Midway fauna it would 

seem that the Midway fauna (Dover assemblage included) is also of 

middle Hemingfordian age. Quinn (1955) however, assigned an early 

Middle Miocene age to the Burkeville fauna. Based upon McKenna's (1965) 

work on the stratigraphic nomenclature of Nebraska anj ^.-'^ correlation 

of the Midway fauna to Nebraska faunas, the Midvvay Tdjn^ night be 

representative of a middle or late Hemingford age. 'he =tage of 

development of Merychippus gunteri from Midway is ifitf .^Jiate in 

development between the slightly more primitive horses of the 

Runningwater Formation (middle Hemingfordian of some authors) of 

Nebraska and the more advanced horses such as Merychippus primus of 

the Sheep Creek Formation (early Late Miocene of some authors) of 

Nebraska. 



SYSTEMATIC PALEONTOLOGY 

Class CHONDRICHTHYES 

Subclass ELASMOBRANCHII 

Order SELACHII 

Family ISURIDAE 

Genus Carcharodon Agassiz, 1838 

Carcharodon cf. Ĉ. megalodon Agassiz, 1843 

(Figure 1) 

Synonyms: 

Carcharodon branneri Jordan (190/, oaqe 117, fig. 15). 
Carcharodon polygyrus Ag.; Priem (1914, pi. Ill, fig. 1-2) 
Carcharodon rondeletti M. et H.; Bauza-Rullan (1949, 

pi. XXX, fig. 12-15). 
Procharodon megalodon (Ag.); Cappetta (19G9, pi. VI, 

fig. 33). 

Material: TTU-P-3439, 5 isolated upper and lower teeth. 

Description.—Upper teeth are triangular wit̂ ^ r^qui-r coarse 

serrations along the cutting edges of the crown. Cusps "../ or may 

not be symmetrical. Anterior coronal surfaces are flat. Posterior 

surfaces are convex. Roots are bifurcate with flat anterior surfaces. 

Posterior sides have a bulbous enlargement in the midline of the tooth 

just inferior to the crown enamel. Lower teeth are essentially the 

same as upper teeth but are slimmer. 

Discussion.—The TTU specimens differ from teeth of Carcharodon 

carcharias (Linnaeus), 1758 in being more robust. Webb and Tessman 

(1968) however, point out that large specimens of Ĉ . carcharias 

resemble teeth of £. megalodon and that the two species may be iden

tical. The TTU specimens lack the broad lateral denticles that 

16 
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characterize Carcharodon auriculatus Agassiz. Webb and Tessman 

(op. cit.) note that specimens of Ĉ. auriculatus are found in the 

Paleogene of Florida. They {q^. cit. p. 796) suggest, however, 

that small teeth of Carcharodon megalodon might exhibit these lateral 

denticles since Follet (1966) showed that teeth of immature forms of 

the extant C. carcharias possessed them. This might suggest that 

Carcharodon megalodon and Carcharodon auriculatus are synonyms and 

that teeth of the latter represent only juvenile forms of the former. 

The modern white shark might possibly be cosmopolitan (Gibelow 

and Schroeder, 1948). It is commonly found in open water but 

occasionally occupies coastal waters (Webb and Tessman, o^. cit.; 

Cappetta, 1970). 

Family ORECTOLABIDAE 

Genus Ginglymostoma Muller and Henle, 1837 

Ginglymostoma sp. 

(Figs. 6-7) 

Material: TTU-P-3442, two isolated teeth. 

Description.—These teeth have a triangular central cusp which 

is flanked by coronal margins having from six to eight denticles which 

occur on these margins to the base of the crown. The outline of the 

root and crown base in occlusal view is somewhat rhomboidal. 

Discussion.—Only two teeth from the Dover mine represent this 

genus of shark. They show some similarity to teeth of Ginglymostoma 

delfortriei Daimeries, 1889. The TTU specimens differ from teeth 

of the extant nurse shark, Ginglymostoma cirratum (Bonnaterre), 1788, 

in being more robust and in having a shorter central cusp. 
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Family CARCHARHINIDAE 

Genus Hemipristis Agassiz, 1843 

Hemipristis cf. ji. serra Agassiz, 1843 

(Figs. 2-5) 

Synonyms: 

Odontaspis sacheri Sauvaqe (1875, pi. XXII, fig. 2). 
Hemipristis klunzingeri Probst (1878, pi. I, fig. 58-63). 
Carcharias (Prionodon) ungulatus Probst (1878, pi. I, 

fig. 27). 
Carcharias (Prionodon) armatus Probst (1878, pi. I, 

fig. 32-33). 
Hemipristis heteropleurus Ag.; Jordan (1907, p. 105, fig. 6) 

Material: TTU-P-3455, 37 isolated upper and lower teeth. 

«Description.—Upper teeth have coarse serrations along the 

lateral and medial margins of the crown. These serrations extend to 

a point just below the tip of the tooth leaving a small central cusp 

to form the tip. The anterior face of the crown is slightly concave 

and the posterior side is mildly convex. The crown therefore curves 

slightly anteriorly. All upper teeth are asymmetrical with crowns 

which lean laterally. The roots are characteristically "gull-winged" 

in cross section. 

Lower teeth have smooth coronal margins and a long slender cusp. 

The margins of the crown in the upper half of the tooth contain sharp 

cutting edges. The roots are robust and are somewhat triradiate. 

The entire cusp is curved slightly posteriorly. Small denticles may 

be present on the lateral margin of the crown along its base. 

Discussion.—This genus is found only in the Red and Phillipine 

seas today (Bigelow and Schroeder, 1948), however, teeth of Hemipris

tis serra are often encountered in Tertiary rocks elsewhere In the 
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world (Webb and Tessman, o£. crt.; Cappetta, 1970; Arambourg, 1962). 

Lower teeth of Hemipristis are often confused with teeth of 

Odontaspis. The morphology of the lower teeth within a single in

dividual of Hemipristis varies according to their position in the jaw. 

Those teeth in the lateral portion of the jaw (see Applegate, 1965 

for shark tooth terminology) are wery similar to teeth of Odontaspis 

(Cappetta, o£. cit.). 

Genus Galeocerdo Muller and Henle, 1837 

Galeocerdo cf. Ĝ. cuvieri (Peron and Lesucu^ ) 

(Fig. 8) 

Material: TTU-P-3464, 62 isolated upper and lower teeth. 

Description.— Upper and lower teeth are asymmetrical with no 

noticeable morphological differences between them. The crown leans 

laterally and its medial margin curves gently toward the tip of the 

tooth. The lateral margin, or cutting edge, possesses a "notch" 

about halfway between the root of the tooth and its tip. Coarse 

serrations line both margins of the tooth and these occasionally 

have secondary serrations. Coarse serrations discontinue about half

way up the crown at the level of the "notch" and finer serrations 

continue to the tip of the tooth. 

Discussion.— These teeth are ^^ery similar to teeth of the extant 

tiger shark Galeocerdo cuvier (Lesueur), 1882. This shark is found 

in both shallow and deep waters today and is common along the Florida 

coastline, occasionally venturing up rivers for some distance (Bigelow 

and Schroeder, o£̂ . cit.; Webb and Tessman, o£. cit.) Due to the paucity 

of literature concerning Galeocerdo cuvieri at my di:>poba1 during the 
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compilation of this report, it was impossible to supply synonyms for 

this species. 

Galeocerdo cf. Ĝ. aduncus Agassiz, 1843 

Synonyms: 

Carcharias (Prionodon 
fig. 25-26]: 

Carcharias (Prionodon 
fig. 20-2iy: 

Carcharias (Prionodon 
fig. 23-24Tr~^ 

Carcharias (Prionodon 
f i g . 29-31T 

Carcharias (Prionodon 
fig. 35-36) 

angustidens Probst (1878, pi. 1, 

speciosus Probst (1878, pi. 1, 

modestus Probst (1878, pi. 1, 

ungulatus Probst (1878, pi; 1, 

armatus Probst (1878, pi. 1, 

tumidus Probst (1878, pi. 1, 

baltringensis Probst ( 1878, 

Carcharias (Prionodon 
fig. 37-39y: 

Carcharias (Prionodon 
pi. 1, fig. 40-42). 

Galeocerdo productus Ag.; Jordan (1907, page 114, fig. 
13). 

Carcharias speciosus Probst; Joleaud (1912, pi. IV, 
fig. 13-15r 

Carcharias ungulatus Probst; Joleaud (1912, pi. V, 
fig. 3-6). 

Carcharias (Prionodon) sp. Schultz (1969, pi. IV, fig. 

76 and 83). 

Material: TTU-P-3463, two isolated teeth. 

Description.— These teeth are asymmetrical with the lateral and 

medial margins of the crown, including the "notch", essentially the 

same morphologically as in Galeocerdo cuveri. Fine serrations line 

both lateral and medial coronal margins from the tip to the base of 

the crown. There are no secondary serrations, however, as in Ĝ. cuvieri 

Above the level of the notch toward the tip of the tooth, the remainder 

of the crown is slender. 

Discussion.— These teeth differ from those of Ĝ. cuvieri in being 

less robust, in lacking coarse serrations and in having a somewhat 
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slimmer central cusp. Galeocerdo aduncus is an extinct species but 

its modern analogue can be seen in Ĝ. cuvier (Lesueur), 1822. This 

species is common along the Florida coast today and is occasionally 

found around bays and river mouths (Webb and Tessman, o£. cit.). 

Genus Carcharhinus Blainville, 1816 

Carcharhinus cf. £. leucas (Mijller and Henle), Idl 

Synonyms: 

Prionodon platyodon Poey, Memorias, ?., 1861: pi. 19, 
fig. 5,6. 

Prionodon obtusus Poey, Memorias, 2, 1861. .1. 19, 
~Tig. 7,8. 
Carcharhinus commersonii (in part) Garman; Kddcliffe, 

Bull. U.S. Bur. Fish., 34, 1916: 200, pi. 41, fig. 3,4. 

Material: TTU-P-3444, 9 isolated teeth. 

Description.— Upper teeth have anterior coronal surfaces that 

are flat or slightly convex. The coronal surface on the posterior 

side is more convex. Cusps are slim and are not symmetrical. There 

are moderate serrations along the base of the crown which decrease 

only slightly in size along the lateral and medial margins of the 

crown to the tip of the cusp. 

Lower teeth are similar to upper teeth but differ slightly in 

having slimmer cusps which may or may not be symmetrical. Serrations 

also line the base and side of the crown but are finer than those of 

upper teeth. 

Discussion.— Modern members of this species are common inhabitants 

of the Florida coastline, preferring shallow water such as bays and 

even venture into fresh waters such as rivers (Bigelow and Schroeder, 

op. cit.; Webb and Tessman, o^. £vt.). Lower teeth of this species 
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are similar to those of Negaprion brevirostris (poey), 1868 but differ 

in having fine serrations along the base and margins of the crown 

(Bigelow and Schroeder, op̂ . cit.). 

Carcharhinus sp. 

Material: TTU-P-3554, one lower tooth. 

Discussion.—This tooth resembles lower teeth of Carcharhinus 

leucas but has fine serrations only on the coronal margins in the 

upper half of the tooth toward the tip. The bottom half of the 

crown contains lateral and medial margins that are completely smooth. 

In this respect it resembles a similar tooth of Carcharhinus longi-

manus (Poey), 1861. 

Genus Negaprion Whitley, 1940 

Negaprion, cf. N̂ . brevirostris (Poey), 1868 

(Fig. 9-10) 

Synonyms: 

Carcharhinus brevirostris Henshall, Bull. U.S. Fish 
Comm., 9, 1891: 383. 

Hypoprion brevirostris Poey, Repert. Fisico-Nat. Cuba, 

2, 1868: 451, pi. 4, fig. 5,y,20. 

Material: TTU-P-2453, 64 isolated teeth. 

Description.— Upper teeth have crowns that are flat or slightly 

convex on their posterior sides and convex on their anterior sides. 

The crowns are narrowly triangular, asymmetrical and have smooth 

coronal margins except along the base of the crown where wavy 

serrations occur. 

Lower teeth have slimmer crowns that are more erect than 

in upper teeth. The entire margin of the crown and its base is 
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smooth. 

Discussion.—Only one species, Negaprion brevirostris, of this 

genus occurs in the Atlantic today (Bigelow and Schroeder, o£. cit.). 

It is commonly found in shallow marine or brackish waters and 

occasionally ventures into fresh waters (op̂ . crt., p. 313). Lower 

teeth of Negaprion brevirostris are similar to those of such sharks as 

Carcharhinus macalipinnis (Poey), 1866. Since the TTU specimens of 

lower teeth referred here to Negaprion cf. N̂ . brevirostris were found 

in association with upper teeth of Negaprion cf. N̂ . brevirostris and 

in about the same number as upper teeth and since these lower teeth are 

identical to teeth of Negaprion brevirostris, it seems permissible to 

assign them to that genus. 

Order BATOIDEA 

Family DASYATIDAE 

Genus Dasyatis Rafinesque, 1810 

Dasyatis sp. 

Material: TTU-P-3494, 30 isolated teeth. 

Description.— These teeth have well developed bilobed roots. The 

grinding surfaces of the teeth are bulbous but may be slightly concave. 

The outline of this section of the tooth in occlusal view is somewhat 

rhomboidal. The posterior side of the crown is divided into two parts 

by a median ridge which runs from the tip of the crown to its base. 

The crown surface on either side of this ridge is slightly concave. 

This ridge is not common to all of the specimens reported here, however 
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Discussion.— More than one species of Dasyatis may be rep

resented by these teeth. The entire series is variable but I 

hesitate to separate them specifically on isolated teeth alone. 

Modern species of this genus are found in tropical, subtropical, and 

temperate waters preferring shallow near shore waters such as bays 

(Cappetta, o^. cit.), 

Family RHINOBATIDAE 

Genus Rhynchobatus Muller and Henle, 1837 

cf. Rhynchobatus sp. 

Material: TTU-P-3495, 15 isolated teeth. 

Description.— The undersides of these teeth contain a furrow 

which is directed anteroposteriorly and divides the root into two small 

lobes. Occlusal surfaces may be concave or convex and are rhomboid or 

elongate oval in occlusal outline. Part of the crown on the posterior 

side of the tooth extends downward forming a pointed tip which extends 

to the level of the roots. 

Discussion.— Teeth of this genus somewhat resemble teeth of 

Rhinobatus but differ in that the "pointed tip" present on the posterior 

side of the tooth is sharper in Rhynchobatus than in Rhinobatus. 

In Rhinobatus this tip is actually lobed and does not extend to the 

level of the furrow in the root. Today members of this genus inhabit 

shallow, near shore tropical and subtropical waters (Cappetta, 0£. cit.; 

Bigelow and Schroeder, 1954). 
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Suborder MYLIOBATOIDEA 

Myliobatoid indet. 

Material: TTU-P-3498 and 3499, 9 isolated fragmentary tooth 

bands. 

Discussion.— A number of tooth bands from Midway are of such a 

large size as to suggest a relationship to Pteromylaes Garman, 1913. 

The material is so fragmentary however, that its assignment to a genus 

is unwarranted. 

Family MYLIOBATIDAE 

Genus Aetobatis Blainville, 1816 

Aetobatis sp. 

(Fig. 11) 

Material: TTU-P-3484, 9 isolated upper and lower tooth bands. 

Description.— Upper teeth are in the form of flat bands with 

flat occlusal surfaces and undersides containing narrow grooves that 

are directed anteroposteriorly. The bands are not straight but are 

curved slightly posteriorly. The lateral ends of the bands have 

margins that curve posteriorly to meet the posterolateral corner of 

the band. 

Lower tooth bands have inferior surfaces that extend far posterior 

to the coronal surface such that series of teeth overlciî  -ne another. 

Undersides of lower teeth also have narrow grooves that ^re directed 

anteroposteriorly. The arms of a single tooth band meet at the anterior 

apex of the tooth to form a nearly right angle giving the entire band 

the shape of a slightly recurved V. 
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Discussion.—A number of tooth bands from Midway are unquestion

ably assigned to this genus but the nature of this material precludes 

their assignment to a species. The modern species of duckbill ray, 

Aetobatis narinari (Euphrasen), 1790, and A. flagellus (Bloch and 

Schneider), 1801 thrive in shallow waters with muddy or sandy 

bottoms and are commonly found in estuarine situations (Bigelow and 

Schroeder, 1954). Only A. narinari is found in the Atlantic today 

and is quite common around the Florida coastline (op̂ . cit., 

p. 461). 

Genus Myliobatis Cuvier, 1817 

Myliobatis sp. 

(Fig. 12-13) 

Material: TTU-P-3496, 30 isolated tooth bands. 

Description.—Tooth bands are long and slim with pointed 

lateral coronal surfaces. The crown and the root are subequal in 

thickness, however, this depends upon degree of wear. Roots consist of 

small grooves that are directed anteroposteriorly. The arms of the 

tooth band may be slightly curved posteriorly. The arms of the 

band are also bent slightly inferior giving it a more convex coronal 

surface and a concave surface on its underside. 

Discussion.— Tooth bands of this ray are relatively common at 

Midway. In morphology they are similar to tooth bands of Rhinoptera 

but differ in being longer and slimmer. Modern members of the 

genus Inhabit coastal waters in temperate, tropical and subtropical 

regions (Cappetta, g^.. cit.; Bigelow and Schroeder, 1954). 
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Genus Rhinoptera Cuvier, 1829 

cf. Rhinoptera sp. 

Material: TTU-P-3497, 4 isolated tooth bands. 

Description.— Tooth bands questionably assigned to this genus 

are long with pointed lateral ends formed only by the crown, which is 

much thicker than the root. This may vary with wear, however. The 

crown surface may be slightly convex due to the downward bending of 

the lateral ends of the band. The grooves on the root are slightly 

oblique to the transverse axis of the band. 

Discussion.—These tooth bands are not as abundant at Midway as 

are those of Myliobatis and are extremely difficult to separate from 

bands of this genus. They are distinguished from tooth bands of 

Myliobatis by being wider in relation to their length. 

Family PRISTIDAE 

Genus Pristis Latham, 1794 

Pristis sp. 

Material: TTU-P-3487, 2 rostral teeth. 

Description. These teeth are flattened dorsoventrally and each 

contains a blunt anterior cutting edge. This anterior margin is not 

completely straight but curves posteriorly as it approaches the tip 

of the tooth. The posterior side of each tooth is straight with a 

broad sulcus which decreases in depth as it extends from the base of 

the tooth to its tip. The margins of this groove form moderately 

sharp cutting edges. 

Discussion.—Olsen (1964b) figured a rostral tooth of Pristis 
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sp. (V-5973) recovered from the Seaboard railroad locality near 

Tallahassee. I did not have the opportunity to compare the TTU 

specimens of Pristis sp. with 01 sen's specimen other than with his 

figure (o£. cit., pi. 68, fig. C). It seemed to closely resemble the 

TTU specimens in this respect. 

Remains of Pristis aquitanicus Delfortrie, 1870 are often en

countered in Miocene rocks throughout the world, e.g.; in France 

(Cappetta, 1970) and in India (Ghosh, 1959). TTU-P-3487 may be 

representative of this species. The TTU specimens do have a broad 

sulcus which Ghosh (op̂ . cit., p. 677) notes as a characteristic of 

Pristis aquitanicus. This may not be a valid character, however. 

In any event, rostral teeth alone are not sufficient enough for specific 

identification. Calcification of the rostral blade and degree of 

implantation of rostral teeth within it are commonly used to separate 

different species of fossil sawfish (Bigelow and Schroeder, 1954). 

Modern sawfish are commonly bottom dwellers and seldom inhabit waters 

over 5-6 fathoms in depth (Olsen, 1964b; Bigelow and Schroeder, op. 

cit.). They are found in tropical and subtropical waters today 

(Cappetta, o£. cit.). 

Class OSTEICHTHYES 

Order SILURIFORMES 

Family ICTALURIDAE 

Genus Ictalurus Rafinesque, 1820 

Ictalurus sp. 

Material: TTU-P-3493, 5 pectoral and 20 ntural spines. 
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Description.—All but one of the pectoral spines have small 

regular denticles along their anterior edges. The lack of these on 

the one specimen may be due to wear or age. The posterior sides 

of the spines contain a large groove which has sharper denticles 

in it than those on the anterior side of the shaft. The shafts are 

curved slightly posteriorly and are flattened dorsoventrally. 

All spines contain fine striations which run from the proximal to 

the distal ends of the shalft. The neural spines have smooth anterior 

and posterior edges and are flattened laterally. The shafts are 

curved slightly posteriorly and contain a groove which extends from 

the base to the tip of the shaft. 

Discussion.—Hay (1924) described Ameiurus decorus from the 

Garvin Gulley fauna of Texas based on a single pectoral spine. 

Smith (1961) later referred ictalurid remains from the Flint Hill fauna 

of Bennet County, South Dakota to this species but assigned it to 

the genus Ictalurus. This was based on Taylor's study (1954) which 

recognized Ameirus as a synonym of Ictalurus. The TTU specimens 

reported here are similar to specimens of Ictalurus decorus (Hay) but 

also compare favorably to similar elements of some modern forms of 

Ictalurus. 

Order PERCIFORMES 

Family SCIAENIDAE 

gen. et sp. indet. 

Material: TTU-P-3486, 40 isolated teeth. 

Discussion.— Many of these teeth are similar to those of the 

extant black drum, Pogonias crorais (Linnaeus), 1758. This species 
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is commonly found today in bays and estuaries where it commonly 

feeds on oysters (Olsen, 1964b). The undiagnostic nature of th3se 

TTU specimens precludes their assignment to a genus. 

Order SEMIONOTIFORMES 

Family LEPISOSTEIDAE 

Genus Lepisosteus Lace'̂ pe'de, 1803 

Lepisosteus sp. 

Material: TTU-P-3680, partial jaw and fragments of jaw, dermal 

cranial plates; TTU-P-3681, scales. 

Discussion.— All of these elements represent large gars. The 

partial jaw (TTU-P-3680) represents an especially large gar as 

indicated by the alveoli which are approximately 8.0 mm in diameter. 

In size these TTU specimens are similar to the extant alligator gar 

Lepisosteus spatula Lacepede. This gar is common in lakes and rivers 

and streams entering the Gulf of Mexico (Orr, 1971). 

Class REPTILIA 

Order CHELONIA 

Family TESTUDINIDAE 

Genus Chrysemys Gray, 1844 

Chrysemys sp. 

Material: TTU-P-3560, 10 fragments of plastron and carrapace. 

Discussion.— Shell fragments of this turtle are fairly common 

in the Dover mine. McDowell (1964) synonomized Pseudemys with the 

genus Chrysemys but retained Pseudemys as one of thre^ subgenera for 

the genus. The TTU specimens reported here are not iJontifiable 
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beyond the generic level, however. Remains of Chrysemys are fairly 

common in Miocene and especially Pliocene deposits of Florida (Olsen, 

1964 b; Rose and Weaver, 1966, 1967; Webb and Tessman, 1968). 

Family TRIONYCHIDAE 

Genus Trionyx Geoffery, 1809 

Trionyx sp. 

Material: TTU-P-3679, 35 fragments of plastron and carrapace. 

Discussion.— This is the most common remain of turtle found at 

the Dover Midway mine. Specimens are easily recognized by their 

pitted exterior surfaces. 

Order CROCODILIA 

Family CROCODILIDAE 

Genus Alligator Cuvier, 1807 

Alligator cf. A. olseni White, 1942b 

Material: TTU-P-3488, anterior portion of left mandible contain

ing alveoli; TTU-P-3489, vertebrae, dermal scutes and teeth. 

Description.— TTU-P-3488 is missing its anteroexternal corner 

which included half of the symphysial surface. This space is 

sufficiently large to have allowed for the presence of a large tooth. 

Posterior to this area lie six alveoli. The fourth, assuming that the 

absent anteroexternal corner contained the first, is the largest 

alveolus in the jaw. 

Discussion.— White (1942b) described this species based on 

a complete skull (MCZ-1887) and jaws (MCZ-1888) from thr- Thomas 

Farm local fauna. TTU-P-3488 compares favorably wittj ii\e type lower 
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jaws in morphology and size of the alveoli. In boLh MCZ ;888 

and TTU-P-3488 the fourth alveolus is the largest in the jaw. The 

first alveolus in MCZ-1888 is also large but this section of the jaw 

of TTU-P-3488 unfortunately is missing. 

Dermal scutes assignable to this species have been recovered 

from Simpson's Midway locality and also from Miocene deposits of the 

Griscom plantation, now the Luna plantation, near Tallahassee (Olsen, 

pers. comm., 1972). Broken cranial and vertebral elements repre

senting this species have also been recovered from this latter 

locality (Auffenberg, 1957). Olsen (1964b) also described some dermal 

scutes from the Seaboard Railroad (Miocene) locality near Tallahas

see as Alligator cf. Â . olseni. Similar TTU specimens compare 

favorably to these specimens and the vertebrae and teeth (TTU-P-3489) 

compare to similar elements of Alligator olseni and are tentatively 

referred to Alligator cf. Â . olseni. 

Class AVES 

Order FALCONI FORMES 

Family ACCIPITRIDAE 

gen. et sp. indet. 

(Fig. 14) 

Material: TTU-P-3485, ungual phalanx. 

Discussion.— This nearly complete claw compares favorably to a 

similar element of the modern red tailed hawk Buteo jamaicensis 

Gmelin. The shaft of TTU-P-3485 is not quite as curved as that of 

Buteo jamaicensis but It does have a large bony process just anterior 
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and inferior to its articular surface as do claws of R̂. jamaicensis. 

Class MAMMALIA 

Order RODENTIA 

Family HETEROMYIDAE Allen and Chapman, 1893 

Genus Proheteromys Wood, 1932 

Proheteromys magnus Wood, 1932 

(Figs. 15-16) 

Material: TTU-P-3482, nearly complete right P^; TTU-P-3483, 

1 9 fragment of M or M'̂ . 

Description.— TTU-P-3482 is missing some of the posterior loph. 

It is a little worn. The entostyle is lower than the protocone and 

connected to it by a ridge of enamel. The protocone is separate 

from the metacone and is shorter than it. The hypocone is the tallest 

cusp on the tooth. 

Discussion.— Even allowing for breakage TTU-P-3482 compares 

wery favorably to similar teeth of Proheteromys magnus Wood in both 

morphology, anteroposterior and transverse measurements (Black, 

1963a, p. 500). TTU-P-3483 is fragmentary but also agrees favorably 

in size and form to teeth of P̂. magnus. The relationships of this 

species to other heteromyids are discussed by Wood (1932, 1935, 

1947) and Black (1963a) and need not be reiterated here. The TTU 

specimens add nothing new to the knowledge of this species. 

Family SCIURIDAE Gray, 1821 

gen. et sp. indet. 

'(Fig. 17) 
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Material: TTU-P-3481, right P^. 

Description.—TTU-P-3481 (length - 2.0 mm, width - 2.2 mm) 

has an equilateral triangular outline in occlusal view. The posterior 

cingulum is weak but the anterior cingulum is expanded into a wide 

shelf on which a parastyle is developed. This shelf is widest at 

the anteroexternal corner of the tooth and decreases in width until 

it joins the base of the protocone at its anterointernal corner. 

The protocone, paracone and metacone are rounded and are subequal in 

size and height. The protoloph is low but continuous to the pro

tocone. The metaloph, also low, does not extend compeltely to the 

protocone but stops short of it leaving an opening into the trigon 

basin. A protoconule and metaconule are not distinct and a mesostyle 

is absent. 

Discussion.— TTU-P-3481 seems closest in morphology and size 

to Tamias sp. from the Martin Canyon local fauna, Colorado (Black, 

1963b), but is slightly larger. Tamias sp. from the Thomas Farm 

local fauna is considerably smaller than the Midway specimen. 

Suborder CASTORIMORPHA 

Family CASTORIDAE Gray, 1821 

Genus Anchitheriomys 

Anchitheriornys doverii sp. nov. 

(Figs. 18-21, Table 1) 

Holotype: TTU-P-3554, left Mg', TTU-P-3555, left M3; 

^Named after Mr. H.B. Dover who very graciously allowed the 
author to collect the fossils reported In this paper from his mine, 
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Hypodigm: Type and TTU-P-3556, fragments of two incisors 

(tentatively referred). 

Diagnosis. Size intermediate between Monosaulax senrudi Wood, 

1945 and Anchitheriomys fluminus (Matthew), 1918; cheek teeth sub-

hypsodont; enamel lakes of lower molars similar to those of 

Anchitheriomys fluminus; incisors robust with distinct longitudinal 

grooves present on the enamel face. 

Description.—TTU-P-3554 appears to be an M2 and is moderately 

worn. The groove, or hypostriid, on the lingual side of the tooth is 

deep and extends halfway down the side of the crown. The tooth has 

been worn down to a level such that the internal groove is almost 

nonexistant. Roots were present on this specimen but their exact 

dimensions cannot be determined due to breakage. The parafossettid 

is J-shaped and a distinct mesoflexid is on the verge of forming a 

mesofossettid. The mesofossettid almost touches the hypoflexid which 

is wide and directed somewhat obliquely to the longitudinal axis of 

the tooth. The metafossettid is elongate transversely and contains 

a small "loop" of enamel which extends anteriorly from the antero

external half of the metafossettid. Just anterior to the internal 

corner of the metafossettid is a small isolated fossettid. 

TTU-P-3555 is an M3 with a hypostriid that extends nearly to 

the base of the tooth. There is no internal groove. The roots of 

this molar are also broken but enough of them remains to determine 

that the posterior root was compressed anteroposteriorly, was elongate 

transversely and directed obliquely to the longitudinal axis of 
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the tooth. There are two broken anterior roots, both small. The 

parafossettid is u-shaped and an accessory fossettid exists just 

interior to it. The mesofossettid is short and the hypoflexid 

is directed obliquely to the longitudinal axis of the tooth. The 

metafossettid is also directed somewhat obliquely to the axis. 

A small isolated fossettid is present between the internal havles 

of the meso and metafossettids. The incisor fragments are robust 

and contain longitudinal grooves on the enamel faces. 

Discussion.— TTU-P-3554 and 3555 are in about the same stage 

of wear. Because of this and since they were found relatively 

close to one another in disturbed sediments they might possibly 

represent one individual. The incisors (TTU-P-3556) are of a 

size to represent a beaver the size of Â . doverii but were not 

found in association with the molars. Because of their size and 

because no other castoriid is known from the Florida Miocene, 

these incisors are referred to this species with confidence. 

Anchitheriomys doverii shows some affinities to Anchitheriomys 

(=Amblycastor) fluminus (Matthew), 1918 from the lower Snake Creek 

beds of Nebraska but is about 17% smaller. Unfortunately material 

of Â . fluminus is rare and not nearly enough exists to provide an 

adequate sample for determination of size variation and other 

characters expressed within teeth referrable to this species. 

TTU-P-3554 is similar to an M^ (AMNH-18908) of A. fluminus in 

overall tooth morphology. TTU-P-3554 differs from this specimen 

in having a J-shaped rather than an L-shaped parafossettid. AMNH-

18908 also contains an accessory fossettid anterior to the parafossettid 
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whereas the TTU specimen does not. Both molars have a mesoflexid 

which is not yet isolated as a mesofossettid. Thp posterior half 

of AMNH-18908 has a simple metafossettid directed transvorsely to 

the long axis of the tooth. TTU-P-3554 also contains a metafossettid 

of about the same dimensions, proportionally, as that in AMNH-18908 

but with a "bump" of enamel on the anterior side of the parafossettid 

and in its midline. A small accessory fossettid also exists at 

the anterointernal corner of the metafossettid of this tooth. 

I know of no M^'s referrable to A. fluminus so a comparison of the 

M^ of A. doverii with this same tooth of A. fluminus could not be 

made. The incisors of A. doverii are wery similar to those of A. 

fluminus in robustness and in having well developed longitudinal 

grooves on the enamel face. 

Monosaulux senrudi Wood, 1945 is similar to Anchitheriomys 

doverii in overall crown morphology but is about 30% smaller. Known 

specimens of Hystricips venustus Leidy, 1858 are also wery similar 

in size to teeth of Anchitheriomys doverii but have simpler occlusal 

enamel patterns. H. venustus is represented by such sparse material 

that its affinities to other castoriids are uncertain and its 

comparison to A. doverii probably serves no purpose at this time. 

Wilson (1960) assigned a partial skull and some isolated teeth 

from the Lower Miocene of Colorado to Anchitheriomys? :̂ r. This 

material compares more favorably to Anchitheriomys dovet ii than does 

material of any other species of beaver with the exception of 

Anchitheriomys fluminus. Anchitheriomys sp. is about 26% smaller 

than A. doverii. Wilson thought (o£_. cit., p. 67) that the specimens 
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of An^hiy]^J_oi^^ys ? sp. from Colorado showed some affinities to 

Steneofiber castorjnus Pomel, 1846 from the Miocene of Europe but 

tentatively assigned the specimens to Anchitheriomys becd.se of their 

robustness and overall occlusal enamel patterns of the cheek teeth. 

Anchitheriomys doverii is much larger than Steneofiber castorinus 

(about 2.5 times) and has a more complicated occlusal enamel pattern. 

Compared to cheek teeth of typical Palaeocastor, those of Anchitheriomys 

doverii are about 37% larger and generally have a more complicated 

occlusal enamel pattern. 

It seems that Anchitheriomys doverii is most clo"-'/ related 

to Anchitheriomys fluminus from the lower Snake Ĉ ĉ jk of Nebraska. 

Wilson (o£. crt., p. 68) suggests that Anchitheric .y/s ? ,•'. from 

the Lower Miocene of Colorado is quite possibly ancestr^' to 

Anchitheriomys fluminus. Anchitheriomys doverii exhibits characters 

that seem to place it between these two other forms. It may well 

have been derived from a form such as Anchitheriomys? sp. and in 

turn have given rise to a form similar to, if not the same as, 

Anchitheriomys fluminus. In view of the geographic difference of 

deposits containing Anchitheriomys? sp. and Anchitheriomys fluminus 

and those containing Anchitheriomys doverii and the paucity of material 

assignable to each of these three taxa, a suggestion as to the 

interpretation of phylogeny for these three forms would merely be 

a guess. 
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Table 1. Dimensions of teeth of Anchitheriomys doverii, in 
millimeters. 

Specimen Length Width 

TTU-P-3454 (M^) 7.25 9.0 

TTU-P-3555 (M3) 9.0 8.75 

Order CARNIVORA 

Family MUSTELIDAE Swainson, 1835 

Subfamily LEPTARCTINAE Gazin, 1936 

Genus Leptarctus Leidy, 1857 

Leptarctus sp. 

(Figs. 22-23, Table 2) 

Material: TTU-P-3490, fragment of left mandible with P2_3, 

root and alveolus for P,. 

Description.— The Pp -. are conical with incipient talonids. 

Both teeth are double rooted. The P^ is set somewhat obliquely 

to the long axis fo the jaw. TTU-P-3490 compares favorably with 

similar materials of Leptarctus ancipidens (White), 1941 but is about 

25% larger. The premolars are crowded closer together and the jaw 

is more robust than similar known material of Leptarctus ancipidens. 

The depth of the jaw of TTU-P-3490 is essentially the same as that 

found in known lower jaws of Leptarctus ancipidens. 

Discussion.— White (1941) originally assigned the species L,-

ancipidens to the genus Mephititaxus mainly because of characters 



40 

of the M . After an examination of additional material secured 

since White's description, Olsen (1957) referred the species to 

Leptarctus. He felt that individual variation and sexual dimorphism 

were significant within mustelids and that no differences exhibited 

by this Thomas Farm mustelid were great enough to exclude it from the 

genus Leptarctus. 

In view of the fact that the premolars of TTU-P-3490 resemble 

no other large Miocene mustelid except Leptarctus ancipidons, its 

assignment to this genus is made with confidence. It is possible 

that TTU-P-3490 could be assigned to this species also. The larger 

Table 2. Dimensions of teeth of Leptarctus sp. and U ancipidens 
(V-5655), in millimeters. 

c • I 4.U II-J4-U Crown height 
Specimen Length Width , ,..f, v ^ ^ (unworn or little worn) 

TTU-P-3490 (P2) 5.0 3.5 3.5 

3.5 

V-5655 (Po) 4.0 2.5 2.5 

4.0 

Depth of jaw beneath talonid of P^, measured lingually. 

TTU-P-3490 14.5 

V-5655 15.0 

size might be explained by sexual dimorphism. T did not observe this 

much variation within modern badgers, a group to which Olsen (1957) 

thought that Leptarctus was closely related, and it is more likely 

that TTU-P-3490 is representative of a slightly more aJv^nced species 

than L. ancipidens. The known material does not wai rant naming a new 

(Pp) 

(P3) 

(P,) 

(P3) 

5.0 

6.5 

4.0 

5.0 

3.5 

4.0 

2.5 

3.0 
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species, however. 

Family CANIDAE Gray, 1821 

Genus Tomarctus Cope, 1873 

Tomarctus sp. 

(Fig. 24) 

Material: TTU-P-3438m left M ^ 

Description.—This tooth (length - 9.0 mm, width - 11.5mm) is 

badly worn and parts of its parastylar and hypoconal areas are 

broken away. Even allowing for breakage it is significantly smaller 

than Tomarctus canavus (Simpson), 1932 from the Thomas Farm local 

fauna (Olsen, 1956, p. 6) falling well under the observed range of 

both anteroposterior and transverse measurements for that species. 

TTU-P-3438 has a large metaconule which distinguishes it from a 

similar tooth of Cynodesmus. Its talon is somewhat "swept back" 

and is not squared up as in Nothocyon. 

Discussion.— Simpson (1932a) mentions two small canid teeth 

from Midway which he thought might represent a species of Tomarctus, 

possibly (Tomarctus optatus Matthew, 1925. Downs (1956) considers 

T. optatus to be a cynonym of Tomarctus brevirostris Cope, 1873 

and points out (op̂ . cit., p. 236) that Tomarctus canavus is smaller 

than Tomarctus brevirostris. TTU-P-3438 represents a small Tomarctus 

smaller than X- canavus. That is and the specimens mentioned by 

Simpson (1932a, p. 20) pertain to a new species of Tomarctus seems 

probable. The known material does not warrant naming a new species 
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at this time, however 

Genus Amphicyon Lartet, 183̂ -

cf. Amphicyon sp. 

Material: TTU-P-3491, isolated scraps of teeth; TTU-P-3492, 

astragalus. 

Discussion.— These tooth scraps and the astragalus are of a 

size to represent this large carnivore. The material is too frag

mentary for a specific identification but measurements indicate 

that is is probably representative of an Amphicyon similar in size 

to Amphicyon intermedius White. Simpson (1930) described the species 

Amphicyon pontoni based on some remains from Midway. Olsen (1958) 

stated that there is about 42% difference in size between Amphicyon 

jnternK}dius and the larger Amphicyon pontoni. Apparently then there 

are two species of Amphicyon from the same horizon at Midway because 

the TTU specimens reported here most likely represent the smaller 

of the two species. 

Order ARTIODACTYLA 

Suborder RUMINANTIA 

Ruminants indet. 

Material: TTU-P-3451, fragments of upper and lower cheek teeth, 

calcanea, astragali, metacarpals, metatarsals and fragments of 

metapodials; TTU-P-3452, fragments of upper and lower cheek teeth, 

calcanea, astragali, metatarsals, metacarpals and fragments of 

metapodials. 



43 

Discussion.— A number of artiodactyl tooth scraps and post-

cranial elements are present in the material from the Dover mine, 

although none of these are identifiable even to family. They are 

generally of two sizes. The larger tooth and foot elements (TTU-

P-3451) are indicative of a beast about the size of Prosynthetoceras. 

The smaller scraps (TTU-P-3452) represent an artiodactyl similar 

in size to Blastomeryx. 

Family CAMELIDAE Gray, 1821 

gen. et sp. indet. 

Material: TTU-P-3466, left lower molar; TTU-P-3467, metacarpals 

and metarsals. 

Discussion.— This material is representative of a camel about 

the size of Miotylopus. Such undiagnostic material as is reported 

here however, restricts further comment. 

Genus Nothokemas White, 1947 

Nothokemas floridanus (Simpson), 1932 

Synonyms: 

Nothokemas floridanus (Simpson); Maglio, 1966, p. 11. 
Oxydactylus floridanus Simpson, 1932, p. 35, figs. 20-21. 
Nothokemas grandis (White); White, 1947, p. 508, figs. 5-6, 

in part. 
Paratylopus grandj[s White, 1940, p. 33, pi. 5, figs. A,B. 

Material: TTU-P-3440, left M̂ ;̂ TTU-P-3445, first phalanx; 

TTU-P-3443, astragalus; TTU-P-3441, terminal phalanx; TTU-P-3447, 

five 2'nd phalanges. 

Description.— The M is broken and is missing all of the labial 
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enamel surface. There is, however, enough of the tooth to determine 

that it compares very favorably in size and morphology to a similar 

one of Nothokemas floridanus (Simpson). TTU-P-3440 docs have an 

intercolumnar tubercle, although small, between the protocone and 

hypocone which Patton (1967) notes as a difference between this 

genus and Oxydactylus. The post-cranial material also comparGS 

favorably with similar known material of Nothokemas floridanus. 

Discussion.— Simpson (1932a) described the type of this 

species as Oxydactylus floridanus based on a right maxilla (V-5247) 

from the Thomas Farm. The genus Nothokemas was originally described 

by White (1947) based on characters of a crushed skull from the 

Thomas Farm with Nothokemas grandis as the type species. Maglio 

(1966) and Patton (1967) reviewed the Thomas Farm selenodont 

artiodactyls and concluded that Oxydactylus floridanus and Nothokemas 

grandis were synonyms. They also showed that material previously 

assigned to these two taxa was clearly not assignable to the genus 

Oxydactylus. The oldest available genus, Nothokemas, was therefore 

combined with the species floridanus. Maglio (o£. cit.) and Patton 

(op. cit.) discuss the relationships of Nothokemas floridanus to other 

camels and to hypertragulids, to which it was assigned (White, 1947), 

and that need not be reiterated here. 

Family CERVIDAE Gray, 1821 

Genus Blastomeryx Cope, 1877 

Blastomeryx cf. B̂ . floridanus (White), 1940 

. . (Figs. 25-28, Table 3) 
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Synonyms: 

Parabl^stomeryx floridanus White, 1940, p. 34, pi. Vi, 
figs. J^'XT 

Material: TTU-P-3470, jaw fragment with M and alveoli for 

^3.4* TTU-P-3469, jaw fragment with P.-M,. 

Description.— The following is an original description of 

Blastomeryx floridanus (White), 1940, p. 34; "A large Parablastomeryx; 

paraconid of P. with wery small stylid; metaconid large and placed 

about the mid-length of the tooth; entoconid projecting at nearly 

right angles to the axis of the tooth; crest of hypoconid extending 

along the posterior border of the tooth nearly to the inner border. 

To this description should be added the following for the TTU 

specimens; anterior cingulum on M, distinct; posterior cingulum 

weak or discontinuous; intercolumnar tubercle present between the 

protoconid and hypoconid of M, which joins the hypoconid in late 

wear stages. 

Discussion.- TTU-P-3469 is slightly larger than TTU-P-3470 

and both are slightly larger than Blastomeryx floridanus from the 

Thomas Farm local fauna, falling slightly outside of both antero

posterior and transverse measurements for that species (Maglio, 

1966, p. 24). Since the variation is so slight for the TTU specimens 

and since they do agree in all other aspects with Blastomeryx 

floridanus it is likely that they do represent that species. This 

slight increase in size might be expected in specimens from a slightly 

higher horizon than that of the Thomas Farm. 
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Simpson (1932a) reported Blastomeryx cf. B. marshi Lull from 

Midway. I did not have the opportunity to examine this material 

but measurements of Simpson's figure (p. 38) indicate that these 

teeth are very similar in size to the TTU specimens reported here. 

Simpson's specimens are also slightly larger than specimens of 

Blastomeryx floridanus from the Thomas Farm. 

White (1940) erected this species based on jaw material from 

the Thomas Farm. He included it within the genus Parablastomeryx, 

using Frick's (1937) criteria for separating this genus from 

Blastomeryx. Ray (1957) and Maglio (1966) however, included this 

species within the genus Blastomeryx. Maglio (op. cit.) pointed out 

that additional specimens recovered since White's observation indicate 

a good deal of variation within the species and that the lower 

molars especially confirmed White's observation that the species 

is remarkably similar to Blastomeryx primus Matthew. Patton (1967) 

however, declined to assign this species to either of the two genera. 

He pointed out (p. 188) that if Frick's criteria were followed the 

species floridanus is probably best assignable to the genus Para

blastomeryx. 

The moderate development of the P. in TTU-P-3464 seems to 

place it within the genus Blastomeryx. TTU-P-3470 lacks the P^ 

but the alveoli indicate that this tooth was also moderate in 

size compared to the M.. According to Frick's criteria (op. cit., 

p. 227-229), Blastomeryx is distinct from Parablastomeryx in having 

moderately developed premolars. The length of the premolar series 



47 

divided by the length of the molar series, therefore, gives lower 

percentages for Blastomeryx than Parablastomeryx, which has large 

premolars. While only P- to M, ratios can be observed in the TTU 

specimens these percentages (72% and 75%) are significantly lower 

than those for Parablastomeryx. In this genus P. to M, ratios 

often give percentages greater than 90% (Frick, o£. cit.). 

Table 3. Dimensions of teeth of Blastomeryx cf. B. floridanus, in 
millimeters. 

TTU-P-3469 (M^) 

TTU-P-3470 (P^) 

(M^) 

10.0 

9.5 

12.5 

Specimen Length Width 

7.5 

7.0 

8.5 

Family PROTOCERATIDAE Marsh, 1891 

Subfamily SYNTHETOCERATINAE Frick, 1937 

Genus Prosynthetoceras Frick, 1937 

Subgenus (Prosynthetoceras) Frick, 1937 

Prosynthetoceras (P.) texanus (Hay), 1924 

(Figs. 29-31, table 4) 

Synonyms: 

Prosynthetoceras texanus (Hay); Patton, 1967, p. 37. 
Dromomeryx texanus Hay, 1924, p. 15, pi. II, figs. 8-12. 
Dromomeryx angustidens Hay, 1924, p. 16, pi. II, figs. 6-7. 
Merycodus grandij^ Hay, 1924, p. 17, pi. Ill, figs. 9-11. 
Protolabis francisi Hay, 1924, p. 14, pi. Ill, figs. 5-8. 
cf. Miolabis sp. indet., Simpson, 1932a, p. 37. 
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'QC'1'̂ "'''̂ .'IP̂ Â̂  .̂̂ /̂"̂ '̂ 'L̂  (Hay); Frick, Ki37, p. 82, "7. 
Jj.yjiyî '̂ .ocprjis rilf^yi Frick, 1937, p. 6U3, 605, fig. 66. 
Mi^^O'iien/x tejcanus (Hay); Wood and Wood, 1937, [>. 137, 

pi. I, figs. 5,6. 
Sydyoceras austra^l i^ White, 1941, p. 97, pi. .̂  V. figs. 
T,'la,2,2a. 

Syndyoceras Jt/̂ xaiujs (Hay); Hesse, 1942, p. 16';. (?Syndeoceras 
texanus, p. 167, lapsus). 

Synt^hi'toceras (Prosynthetoceras) doug iâ si Wh i tc , 1947, 
p. Bu4, tig. 3a. 

Nothokemas grandis White, 1947, p. 508 (in p.̂ .i . 
cf. Miolabis tenuis Ray, 1957, p. 18. 

Material: TTU-P-3471, left M ^ TTU-P-3472, right M^ (tentatively 

referred); TTU-P-3473, left M^; TTU-P-3474, left M^ (tentatively 

referred). 

Description.—TTU-P-3471 is well worn but displays a moderate 

parastyle and mesostyle. External ribs are also prominent. The 

anterior half of the tooth is about 20% wider than the posterior 

half. The crescents form slightly recurved V s . Between the proto

cone and hypocone there is an enamel pillar partially broken but 

extending upward from the base of the enamel to about half of the 

height of the protocone. The anterior cingulum is weak. TTU-P-3472 

is even more worn than TTU-P-3471 and is partially broken. It 

does contain a remnant of the enamel pillar between its protocone 

and hypocone. In size and morphology it compares well to similar 

teeth of Prosynthetoceras texanus and is tentatively referred to it. 

TTU-P-3473 is essentially unworn and displays a strong para-

stylid. The metastylid is moderate and external ribs are prominent. 

The posterior half of the tooth is slightly wider than the anterior 

half. The crescents are in the shape of widely opened V s . TTU-P-3474 

Is well worn but agrees in size and morphology to similar teeth of 
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Prosynthetoceras texanus and is also tentatively referred to it. 

Discussion.— Both lower molars lack an enamel pillar between 

the protoconid and hypoconid. Patton and Tavlor (1971) note that 

this pillar is common in Prosynthetoceras. The pillar is also 

absent, however, in some specimens which Simpson (1932a) described 

from Midway as cf. Miolabis and Patton (1967) lat̂ .r r •: red to 

Prosynthetoceras texanuj.. 

TTU-P-3473 differs from lower molars of Flor'c'-iti:;;--'"'us in 

being significantly higher crowned. It also diffe^r^ fr: Nothokemas 

and Floridatragulus in having a strong parastylid and metastylid. 

TTU-P-3472 and 3471 differ from similar teeth of Nothokemas in 

being smaller and in having a well developed intercolumnar tubercle, 

or the remnants of one. From Floridatragulus TTU-P-3471 and 3472 

differ in being less square. 

The crown height exhibited by TTU-P-3473 is indicative of the 

more advanced form of Prosynthetoceras texanus. This form is common 

in the Burkeville faunal zone of the Fleming Formation, Texas Gulf 

Coastal Plain and is transitional between the more primitive form 

of the species from the Garvin Gulley faunal zone of the Oakville 

Formation, Texas Gulf Coastal Plain, and Thomas Farm fauna of Florida 

and Prosynthetoceras francisi Frick, 1937 from the Cold Spring 

faunal zone of the Fleming Formation, Texas (Patton, 1969). P̂. 

francisi is characterized by higher crowned molars than those of 

P̂. texanus, shows some reduction in the intercolumnar pillars and 

is about 20% larger than teeth of P.. texanus (Patton, op. cit.). 

I L A A O l.k... L... AiiY 
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Table 4. Dimensions of teeth of Prosynthetoceras texanus, in 
millimeters. 

Specimens 

TTU-P-3471 (LM^ 

TTU-P-3472 (RM^ 

TTU-P-3474 (LM2) 

TTU-P-3473 (LM2) 

Length 

14.0 

13.4 

14.5 

17.0 

Width 

15.0 

13.5 

11.5 

11.0 

Crown height 

badly worn 

badly worn 

badly worn 

14.5 
(unworn) 

Order PERISSODACTYLA 

Family RHINOCEROTIDAE Owen, 1845 

gen. et sp. indet. 

Material: TTU-P-3449, fragment of right P^; TTU-P-3450, 

fragments of upper and lower cheek teeth. 

Discussion.— These tooth fragments apparently pertain to a 

rhinoceros similar in size to Diceratherium harbouri Wood. The 

fragmentary P agrees in size to similar teeth of this species 

and other fragments indicate crown heights similar to those found in 

Diceratherium barbouri. 

Family EQUIDAE Gray, 1821 

Subfamily ANCHITHERINAE Osborn, 1810 

Genus Archaeohippus Gidley, 1906 

Archaeohippus blackbergi (Hay), 1924 

(Figs. 32-33, Table 5) 
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Synonyms: 

Archaeohippus blackbergi (Hay); Stirton, i 040 , i>. 176. 
Parahippu^s blackbergi (Hay); White, 194?a, n. l,.. pi. 10, 

ffg. r,2. 
Miohippus bj_ac.l<bf'r_5_i Hay, 1924, p. 2, fig. 4-5. 
Parahippus minutalis Hay, 1924. 
Archaeohippus nanus Simpson, 1932, p. 28, fig. 16. 
Arc?i~aeoFTppus minuta 11s (Hay); Stirton, 1940, p. 176. 
Miohippus sp. White, 1942a, p. 15. 

Material: TTU-P-3437, left M^; TTU-P-3448, left P"̂ ; TTU-P-

3551, left upper cheek tooth. 

Description.— TTU-P-3437 has received only light wear. It 

has a moderate external, anterior and posterior cingulum. There is 

no internal cingulum. The protocone is separate from the protoconule 

but appressed against it. The hypocone is firmly united to the 

metaconule and the latter is inseparable from the metaloph which is 

simple. There is no cement and no crochet on the tooth. The hypo-

style rests on the posterior cingulum. Both a prominent parastyle 

and mesostyle are developed and external ribs are moderate. 

TTU-P-3448 is also slightly worn but more so than TTU-P-3437. 

Cingula are the same on this specimen as in TTU-P-3437. Styles are 

weaker as are external ribs. The protocone is distinct from the 

protoconule in TTU-P-3448. The hypocone and metaconule are united 

and the metaloph is not completely united to the ectoloph but meets 

a lamina which extends internally from it. There is no cement on 

the tooth nor does the metaloph have plications. A crochet is 

also lacking. TTU-P-3551 varies little from TTU-P-3448 but is less 

square. The protocone is also united to the protoconule. The 
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metaloph has simple plications, is united to the ectoloph and a 

small crochet is present, although it is not united lo i re proto

conule. 

Discussion.-— Hay (1924) first described tht̂  spe. '••• Archaeo

hippus blackbergi based on isolated teeth and a fragment ;ry lower 

jaw from the Garvin Gulley faunal zone of the Oakville Formation, 

Texas Coastal Plain. He referred these specimens to the genus 

Miohippus chiefly because of the incomplete metaloph/ectoloph 

connection in the upper molars. In the same paper he also des

cribed a new species of Parahippus which he called P̂. minutalis, 

also from the Garvin Gulley. Because of additional knowledge of 

the range of characters of A. blackbergi acquired subsequent to 

Hay's description, Parahippus minutalis cannot be separated from 

Â . blackbergi and is consequently a synonym. Upper molars of P̂. 

minutalis had a complete ectoloph/metaloph connection and this 

was, perhaps. Hay's primary reason for referring them to that genus 

instead of to Miohippus. Stirton (1940) later referred both of 

these spcies to the genus Archaeohippus because of their small 

size and variably developed crochet. White (1942a) placed Archaeo

hippus nanus Simpson from the Thomas Farm of Florida in synonomy 

with Archaeohippus blackbergi (Hay) but placed this species in the 

genus Parahippus. He thought (p. 20) that P̂. blackbergi represented 

a wery primitive Parahippus intermediate between Miohippus and 

later parahippines. Quinn (1955, p. 12) stated that White's usage of 
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Parahippus blackbergi was apparently influenced by its similarity 

to the contemporary Parahippus leonensis Sellards, 1916 and Parahippus 

barbouri White, 1942 from the Thomas Farm. This latter species was 

later synonomized with Parahippus leonensis by Bader (1956). Quinn 

further stated {oj^- cit. , p. 12) that possibly Archaeohippus black

bergi was an ancestor for P. leonensis and P̂. barbouri but saw no 

evidence for referring Archaeohippus blackbergi to the genus Parahippus. 

Quinn, however, (p. 13) preferred to retain Â . nanus Simpson and 

Â . blackbergi (Hay) as separate species. Working with a small sample 

of teeth he found little or no overlap of the two in a statistical 

analysis, noting that Â . blackbergi was smaller and more primitive 

than the larger and more progressive Â . najiu_s_. 

Bader (1956) had a much more extensive sample of Thomas Farm 

Archaeohippus material to work with than did Quinn. Although no Garvin 

Gulley material was available to Bader for examination he preferred to 

follow White's usage of Parahippus blackbergi to i...:lude both the Thomas 

Farm and Garvin Gulley specimens. This is certainly tpnble since 

Bader's statistical analysis showed that the variation \'ithin the 

Thomas Farm species would allow for the characters expressed by the 

Garvin Gulley forms. 

I agree with White in his usage of Parahippus blackbergi to 

include the Thomas Farm and Texas forms but prefer to leave this 

species within the genus Archaeohippus as Stirton (1940) suggested 

because of reasons which he stated (op̂ . cit., p. 176). 

The presence or absence of the crochet in Archaeohippus blackbergi 
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(Hay) was shown to be variable by White (1942a, p. 16). Downs 

(1956, p. 254) stated that the crochet is present 70: of the time in 

specimens of this species which he examined as compared to 207. of the 

time in A. iLltjiiius(Cope), and A. minimus (Douglas). Only one of the 

three upper cheek teeth of A. blackbergi reported here contains a 

crochet. This is far from an adequate sample, however. In 

Archaeohippus mourningi (Merriam) the crochet is seemingly absent 

but the crown height is greater than that in any of the other three, 

with A. blackbergi having the lowest crowned teeth of the four species 

(q£. cit.). Archaeohippus penultimus Matthew is represented by so 

little material that its affinities to these other species is 

questionable. It does resemble Archaeohippus blackbergi in size 

but occurs somewhat later in time (Sheep Creek) and is widely 

separated geographically (Nebraska) from the known range of 

Archaeohippus blackbergi. 

The incomplete connection of the metaloph to the ectoloph 

in TTU-P-3448 would seemingly exclude its placement in the genus 

Archaeohippus as defined by Bode (1933). White (1942a) recognized 

this character in several of the Thomas Farm Archaeohiripus teeth 

and placed them in the genus Miohippus. Bader (19'̂ o) considered 

these specimens as deviants of the population and sunges^cd that 

they be placed within the genus Parahippus, along witli ..ecimens of 

£. blackbergi. In actual fact. Hay's (1924) original description 

of Miohippus blackbergi (= Archaeohippus blackbergi) included one 

molar with an incomplete Metaloph?ectoloph connection. In my 
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examination of the Thomas Farm Archaeohippus material I observed 

several cheek teeth which lacked this connection. It would seem 

then, as Bader suggests, that these specimens are only aberrant forms 

of Archaeohippus blackbergi. 

Simpson (1932a, p. 31) refers three teeth from Midway to 

Archaeohippus.cf. A. nanus. I did not examine these specimens but it 

Is likely that they should also be referred to Archaeohippus 

blackbergi. 

TTU-P-3437, TTU-P-3448, and TTU-P-3551 seem closest to A. 

blackbergi (Hay) in characters such as absence of an internal 

cingulum, simplification of the metaloph and crov/n height. TTU-

P-3448 has a length slightly greater than any observed by Bader 

(1956, p. 60) for A. blackbergi. Olsen (1964b) described a right 

upper molar of Parahippus blackbergi from a lower Miocene locality 

Table 5. Dimensions of teeth of Archaeohippus blackbergi, in 
millimeters. 

Specimen Length Width Crown Height 

TTU-P-3437 (M^( 9,5 11.5 6.0 (unworn) 

TTU-P-3448 (P^) 12.5 11.5 4.5 (early wear) 

TTU-P-3551 (Left * 11.5 * 

upper cheek tooth) 

near Tallahassee, Florida. I examined this tooth and found that it 

also exceeded the maximum length for this species as given by Bader 

(op cit.). In all other characters, however, it agreed with A. 

blackbergi. The length of TTU-P-3448 resembles A_. ultimus from the 

Mascall of Oregon. It is clearly distinct from this species however. 
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In being lower crowned and in lacking a strong internal cingulum. 

Genus Anchitherium Meyer, 1844 

Anchitherium clarenci Simpson, 1932a 

(Figs. 34-44, Table 6) 

Synonyms: 

Parahippus leonensis Sellards; Olsen, 1964a, p. 603, 
fig. 3c, 3d. 

Material: TTU-P-3420, left upper cheek tooth; TTU-P-3422-3427, 

TTU-P-3552, left upper cheek teeth; TTU-P-3421, right upper cheek 

tooth; TTU-P-3436, right dP^; TTU-P-3462, left dP^; TTU-P-3460, 

fragments of upper cheek teeth; TTU-P-3461, fragment of upper cheek 

tooth; TTU-P-3435, right jaw with d^^2-A' ^S' TTU-P-3433, fragment of 

jaw with CIP2.4; TTU-P-3434 fragment of jaw with P3_^; TTU-P-3432, 

fragment of jaw with P^^^; TTU-P-3430, right M^ or M2; TTU-P-3459, 

M-j or M^; TTU-P-3458, right lower jaw fragment with two teeth; 

TTU-P-3456, jaw fragment with M^_2; TTU-P-3457, left M2; TTU-P-3428, 

p • TTU-P-3431, M^; TTU-P-3429, left lower cheek tooth; TTU-P-3553, 

right lower cheek tooth; TTU-P-3446, edentulous jaw (tentatively 

referred). 

Description.— Relatively little variation is exhibited by 

the series of upper cheek teeth. All are brachyodont and lack cement. 

The protocone and hypocone are subequal in size and connected to 

the protoconule and metaconule, respectively in worn and unworn 
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specimens. Moderate anterior, posterior and external cingula are 

present. An internal cingulum is lacking on all of the the teeth. 

The hypostyle rests on the posterior cingulum and varies from a 

C-shape in cross section in unworn specimens to an equilateral 

triangular shape in worn specimens. The metaloph is usually simple 

and united to the ectoloph in all but one specimen, TTU-P-3422, 

where it abuts against a lamina extending internally from the ecto

loph. TTU-P-3427 and TTU-P-3420 have an incipient plication on 

the anterior side of the metaloph while TTU-P-3461 has an incipient 

plication on each side of its metaloph. TTU-P-3421 has an incipient 

plication which enters the postfossette. None of the specimens dis

play a crochet. In unbroken specimens the parastyle and mesostyle 

are always strong and external ribs are never present. The posterior 

fossette is always closed while the aterior one is always open. In 

heavily worn specimens the protoloph is attached to the ectoloph. 

2 
One specimen, TTU-P-3436, appears to be a dP , and differs 

from the other teeth in being longer, narrower and lower crowned. 

It has a larger pseudparastyle than is characteristic of similar 

permanent teeth in typical anchiterines and also differs from other 

TTU specimens of teeth of Anchitherium in having a hypostyle which 

is T-shaped in cross section and which is recessed more anteriorly 

from the posterior cingulum than in other upper cheek teeth. Cingula 

are weaker in this specimen and the anterior fossette contains accessory 

tubercles. 
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In the lower cheek teeth the metaconid and metastylid are 

usually distinct with the latter set somewhat internal to the former. 

In TTU-P-3431 and TTU-P-3457 this separation is not distinct. 

External cingula are weak and inconsistent and internal congula are 

lacking in all of the teeth. Milk teeth are longer, narrower, and 

lower crowned than are permanent teeth. It is often difficult, 

however, when dealing with isolated teeth to separate milk teeth 

from permanent teeth since the differences between the two are so 

slight. Cingula are about the same in the two although the external 

cingulum is usually stronger in permanent teeth. One specimen, 

TTU-P-3456, is significantly smaller than the others and also lacks 

a clear separation of the metaconid and metastylid. It does compare 

to other lower teeth of A. clarenci in all other characters and it 

is likely that it is only representative of an aberrant form of 

this species. 

Discussion.—Relatively little material of this species is 

knov/n to date. Simpson (1932a) based the species on a maxillary 

containing M from Midway. He also referred a left M^ and a 

left P^-M, from Midway and a right jaw with P2-'^3 ^"^^^ ^^^ Thomas 

Farm to this species. White (1942a) referred a left jaw with dP2-

Mp from the Thomas Farm to'this species but noted that it added nothing 

to Simpson's original description. Since that time little material 

referrable to Anchitherium clarenci has been found (Bader, 1956; 

Patton, pers. comm., 1974) other than the Midway specimens reported 

here. 
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Olsen (1964a) figured an ;1| of Parahippus leonensis from 

a locality near Tallafiasseo, Florida, supposedly of Lower Miocene 

age. This specimen is inseparable from lower cheek Icfih of 

Anchitherium clarenci and must be referred to it. 

Leidy (1873) and Hay (1924) described teeth of Anchitherium 

from the Garvin Gulley faunal zone of Texas. Hay's specimens, 

which h6 originally referred to the genus f^iohippus, were later 

referred to An£hJJ;heriur!i austral i_s Leidy. In my examin.iMon of 

this material I found little if any differences betwpon it and 

the Florida form of Anchi thenum^. The Texas spec imp ^ . amined 

were mainly lower cheek teeth. A few upper cheek teeth v/ere 

represented but oniy by fragments so that clear Loinijd̂ : .ms between 

these teeth and teeth of A. clarenci from Florida were :-t easily 

made. The metaconid/metastylid separation in specimens of A. ; 

austral is is not quite as advanced as that in Anchitherium clarenci ' 
T 

but with only the small sample of Anchitherium australis which I 

examined I prefer to defer judgement on that point. 

The new specimens of Â . clarenci reported here are numerous 

enough to permit an observation of individual variation within that 

population. This opportunity was not available to Simpson (1932a) 

as he had a relatively small sample. New characters expressed 

in this larger sample which differ from the original description of 

the species are listed here. No external ribs can be seen in the 

new specimens. In the type, faint ribs are present. The TTU 

specimens have a concave surface between styles and in this respect 

show some affinities to Hypohippus (Stirton, 1940). An incomplete 
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metaloph to ectoloph connection and weak plications on the metaloph 

were not observed in the type of this species. These characters are 

present in some of the TTU specimens. Other characters expressed in 

the new sample which differ from the original description of this 

species are: protoloph sometimes strongly united to ectoloph 

(in heavily worn specimens); variable development of external cingula 

on lower cheek teeth and variability of the metaconid/metastylid 

separation. 

Simpson (1932a) summarizes the relationship of Anchitherium 

clarenci to other anchitherines and that need not be repeated. 

Until a detailed comparison of the European Anchitherium and the 

American Hypohippus is accomplished, I prefer to leave the species as 

Anchitherium clarenci rather than refer it to Hypohippus, since the 

known differences between the European form of Anchitherium and North 

American forms included within this genus are minor. 

Table 6. Dimensions of teeth of Anchitherium clarenci, in 
millimeters. 

Specimen Length Width Crown Height 

Upper cheek teeth 

TTU-P-3422 
TTU-P-3423 
TTU-P-3425 
TTU-P-3426 
TTU-P-3420 
TTU-P-3421 
TTU-P-3436 

* uw = unworn, e - early wear, m - mid wear, 1 - late wear 
** breakage precluded this measurement. 

18.5 
20.5 

• * 

* • 

18.5 
20.5 
24.0 

24.0 
23.5 
23.5 
24.0 
22.0 
23.5 
17.5 

7.5 (m/1)* 
9.0 (m/D* 

12.5 (e/m)* 
15.0 (uw) * 
8.0 (m/D* 
6.0 (1) * 
8.5 (m) • 

r 
9 
/ 
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Table 6 (cont. ) 

Specimen Length 

Lower cheek teeth 

TTU-P-3435 (jaw, dP^^^, M^) 

dP2 20.5 

dP3 20.5 

dP^ 20.5 

depth of jaw beneath 
dP^ - (32.0) 

Width 

8.0 

11.5 

12.0 

Crown height* 

6.5 (e) * 

7.0 (e) * 

8.0 (e) * 

TTU-P-3433 (jaw, (^^^2-^^ 

dP2 20.5 * • * • 

dP 16.5 12.0 

dP. 20.0 14.5 
4 

depth of jaw beneath dP^ - (34.0) 

TTU-P-3432 (P3_^) 

P3 18.5 

^4 
• • 

TTU-P-3434 (P3_4) 

^3 ^̂ -̂  

P4 ^^-o 

TTU-P-3458 (dP^-M^) 

** 

•• 

11.5 

13.0 

12.0 

14.0 

12.0 

12.5 

8.0 
• • 

9.5 

10.0 

6.0 

8.5 

(e/m)* 

(e)* 

(e)* 

(m)* 

(uw) * 
dP^ 19.0 

M^ 17.5 

* uw = unworn, e = early wear, m = mid wear, 1 = late wear 

** breakage precluded this measurement. 
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Specimen Length Width Crown height 

TTU-P-3456 (M^_2) 

M2 

TTU-P-3429 
TTU-P-3430 
TTU-P-3428 
TTU-P-3431 
TTU-P-3459 
TTU-P-3457 

20.0 

20.0 

20.0 
19.0 
19.0 
* * 

18.0 
17.0 

15.0 

14.5 

12.0 
13.5 
12.5 

• * 

13.5 
10.5 

10.5 

10.0 

9.0 
9.0 

11.0 
9.0 
9.0 
8.0 

(uw) 

(uw) 

(uw) 
(e) 
(uw) 
(uw) 
(e) 
(uw) 

• 

• * • 

• 

• 
* • 

* 

• 

* 

Genus Parahippus Leidy, 1858 

Parahippus leonensis Sel lards, 1916 

(Figs. 45-48, Table 7,8, Text f i g s . 4-6) 

Synonyms: 

Parahippus barbouri White, 1942, p. 20, pi. 11, figs. 
1-2, pi. 12, fig. 1, 2. 

Hippodon barbouri (White); Quinn, 1955, p. 13. 
Hippodon leonensis (Sellards); Quinn, 1955, p. 10, fig. 

2c, p. 13. 
Merychippus gunteri Simpson; White, 1942a, p. 23, pi. 

13, fig. 3. 

Material: TTU-P-3475, right P*̂  or P^; TTU-P-3476, right P or 

p4. TTU-P-3477, right P2; TTU-P-3478, right P3; TTU-P-3479, left 

p or M,; TTU-P-3480, fragment of lower cheek tooth. 

Description.— Both of the upper premolars are slightly worn 

and differences between the two are negligible. Both are brachyo

dont and have a thin film of cement on almost all portions of the 
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tooth. The fossettes are only partially filled with cement. 

TTU-P-3475 has a strong mesostyle, parastyle and moderate develop

ment of external ribs. These characters are not displayed on the 

other upper premolar as its labial enamel surface is missing. Both 

premolars have protocones that are elongate-oval in shape. The 

spur of the protocone is either appressed against the protoconule 

at its posterior end or passes by it and posterior to it into the 

prefossette. Both specimens have an elongate hypocone which is 

firmly united to the metaconule and this is continuous with the 

metaloph. In neither specimen is the metaloph united to the ectoloph 

but rather is appressed against a lamina which extends internally 

from it. A crochet is not clearly present on either premolar 

although there is an indication of one on both. The crochet cannot 

be clearly seen due to the cement within the fossettes. Both pre

molars have simply plicated metalophs. The protoconule in both is 

generally continuous with a ridge which unites with the parastyle 

forming a protoloph. k Both premolars possess protoconules whose 

anteoexternal ends have extended into the prefossette forming a 

?pliprotoconule. The hypostyle is triangular in cross section, 

sometimes enclosing a fossette, and a weak ridge of enamel does 

extend from it to the metastyle. A moderate external cingulum 

is present on TTU-P-3475 and both premolars have a light to 

moderately developed internal cingulum along the base of the 

protocone. 

Lower cheek teeth have wery thin films of cement or lack it 
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completely. The metaconid and metastylid are well separated in 

all but one specimen. This premolar (TTU-P-3477) lacks the meta

stylid completely but agrees well in all other characters with 

Parahippus leonensis. 

Discussion.— Sellards (1916) based this species on an M^ 

(V-5084) recovered from a well on the Griscom plantation near 

Tallahassee, Florida. He felt that it showed some resemblance 

to Parahippus texanus (Leidy) from Washington County, Texas. He 

stated (q£^ cit., p. 85) that the chief difference between these 

two species was that teeth of the Texas species were larger than 

those of Parahippus leonensis from Florida. Sellards also noted 

some similarities between Parahippus brevidens (Marsh) and this 

Florida species, pointing out (qp^ cijt_., p. 85) that the only 

differences between the two were the slightly larger size and 

heavier coating of cement on teeth of Parahippus brevidens. 

Since Sellard's original description of P̂. leonensis a 

tremendous amount of material referrable to it has been recovered 

and reported (Simpson, 1932a; White, 1942a; Bader, 1956), mainly 

from the Thomas Farm fossil quarry. White (1942a) described Para

hippus barbouri from the Thomas Farm noting that it differed from 

the more progressive Parahippus leonensis in its smaller size and 

modest crochet development. Bader (1956) however, in a thorough 

statistical analysis of all Thomas Farm equids showed that these 

two species were synonyms. White (q£. cit.) also synonomized 

Parahippus vellicans (Hay) from the Garvin Gulley faunal zone of 
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Texas with Parahippus leonensis. Quinn (1955) however, retained 

Parahippus leonensis, Parahippus veilicans and Parahippus barbouri 

as separate species and placed all three of these within the genus 

Hippodon as defined by Leidy (1854). Downs (1956) also concluded 

that Parahippus leonensis and Parahippus vellicans were distinctly 

different species after a statistical analysis of about 20 teeth 

referrable to each of these species. While not synonomizing 

Parahippus leonensis and Parahippus barbouri, he (qp^ cit.) did 

comment that the two were extremely hard to separate. 

White (op_. cit.) divided Parahippus leonensis into three 

groups; conservative, progressive, and aberrant. The progressive 

group was characterized by higher crowns than the conservative one 

and the aberrant group was marked by complexely folded metalophs. 

He thought that this latter character was due to unusual activity 

of the endocrine glands during formation of permanent teeth (White, 

1949). 

After a statistical analysis of teeth of Parahippus vellicans 

and Parahippus leonensis I feel that the two should be retained as 

separate species. There is a tendency for the two to intergrade 

and a good' many of the specimens of Parahippus vellicans agree 

wery favorably wit'h specimens of the consertive form of Parahippus 

leonensis." Characters such as amount of cement, crochet development, 

etc. are similar in some specimens assigned to both of these species. 

Crown heights of specimens of Parahippus leonensis generally are 

greater than those for Parahjppus vellicans (Text-fig. 4, Table 8). 
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Tooth size (anteroposterior and transverse measurements) is also 

slightly greater for Parahippus leonensi^ than for Parahippus 

vellicans (Text-fig. 5, Table 8). It appears clear that Parahippus 

vellicans and Parahippus leonensis exhibit a good example of the 

transition of one species into another. They are distinct species, 

however, as is shown by specimens of the mean of each of the two 

species (Table 8). Granted it becomes difficult and quite often 

impossible to assign "intermediate forms" to either of these two 

species. If evolution is a continuing process, however, this must 

be done when looking at a fossil record as complete as I believe 

that that of these two species is. 

White (q£. crt.) thought that the Florida horses subsisted on 

a large island separate from the mainland, therefore restricting « 

faunal interchange between this region and the remainder of the ; 

Gulf Coast. He based this mainly on geologic evidence taken from 

Cooke (1945). Bader (q£. crt.) however, thought that faunal 

interchange between these two regions was active as shown by the 

similarities of the Texas and Florida horses. I would certainly 

agree with this conclusion based on both Bader's study and my own 

observations of teeth of these horses. Bader (op̂ . cit.) reitereate 

White's (op. cit., p. 45) statement that three species, Parahippus 

barbouri, Parahippus leonensis and Merychippus gunteri, were 

representative of the larger population of equids at the Thomas 

Farm. The smaller population included only Archaeohippus blackbergi 
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(Hay). The three species of the larger population supposedly 

represented the following evolutionary sequence; P. barbouri -» P. 

leonensis -• M. gunteri. Upon completion of his study, however, 

Bader concluded that it was only with great difficulty that the 

three taxa were separable and the assignment of all thrre to 

one group, Parahippus leonensis, was justified. He suggested 

the possibility of allocation of subspecies to this taxon but 

thought it undesirable since detailed stratigraphic records of 
• 

the Thomas Farm "dig" had not always been kept. White (o£. cit.) 

assigned some specimens from the Thomas Farm to Merychippus gunteri 

by virtue of the following rule; the crochet must have joined 
1-2 

the protoconule on M by the time wear has exposed the principal 
3 

cusps on M . Few specimens fit this rule and many in the middle 

and late wear stages are left indeterminable. He pointed out that 

specimens assigned to this species were encountered only in the 

initial stages of the "dig", i.e., in the uppermost strata of 

the deposit. Bader (op. cit.) however, pointed out that subsequent 

to White's observation teeth falling into this catecory had been 

found, although rare, at lower levels of the deposit. 

A,^number of teeth and jaws within the F.G.S. coll. .tion which 

I examined seemed to fall into White's category of M. .: mteri. 

These, with the exception of one skull, were labeled a^ P̂. leonensis. 
I 

Many of these represented the progressive form of P̂. leonensis and 

many were representative of the "overlap sample" between this species 
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and Merychippus gujlt^Q Simpson as it is defined in this paper. The 

assignment of specimens representing the "overlap" to either of these 

two species is purely arbitrary. The skull mentioned above (no data 

was available for it) would clearly fit White's rule for Merychippus 

gunteri but when other characters were examined, especially crown 

height, it could only be placed within Parahippus leonensis, representing 

the more progressive form of this species. 

The presence of Parahippus leonensis at Midway (specifically the 

Dover mine) is surprising but not unexpected. Simpson (1930, 1932a) 

did not report it from the Fullers earth mines south of the town of 

Midway. Although the TTU specimens of this species are representative 

of the progressive form of this species, they clearly belong within 

this taxon and not the more advanced Merychippus gunteri. Although 

the exact stratigraphic position of these specimens is indeterminable 

(they were found in spoil heaps) they probably came from the sandy 

clays between the two Fullers earth beds. This is construed by the 

fact that both specimens of upper teeth and some of the lower teeth 

contained this type of matrix well indurated within their fossettes 

or within their undersides where the roots had broken off and the 

resulting cavities had been filled by these sediments. This section of 

the Hawthorn Formation immediately above the lower Fullers earth bed 

is clearly younger than those deposits containing Miocene vertebrate 

fossils at the Thomas Farm (Cooke, 1945; Patton, 1967; Simpson, 1932a). 

How much time elapsed between the last period of deposition of sediments 

containing Miocene vertebrate remains at the Thomas Farm and the time 

of the first deposition of the Fullers earth and the interveening 
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sandy clays containing vertebrate remains would be wery useful to 

know in clarifying the gradation from Parahippus leonensis to 

Merychippus gunteri. This period may have been at least one million 

years. About 8% of the Midway equid material assignable to either 

Parahippus leonensis or Merychippus gunteri and described in this 

paper is referred to the former species. Another 9% of this material 

represents the "overlap" between the two and cannot be unequivocably 

assigned to either species. The remaining 83% is clearly representative 

of Merychippus gunteri. Since M. gunteri, as defined in this paper, 

is not represented at the Thomas Farm, the major transition from one 

species to the other had presumably occurred after the last period 

of deposition of sediments containing vertebrate remains at the Thomas 

Farm and prior to the first at Midway. 

Table 7. Dimensions of teeth of Parahippus leonensis, in 
millimeters. 

Specimen Length Width Crown height 

Upper cheek teeth 

TTU-P-3475 (P^ or P^) 

TTU-P-3476 (P^ or P^) 

Lower cheek teeth 

15.0 

13.5 

16.0 

TTU-P-3480 (fragment of 15.0 
tooth) 

TTU-P-3478 (P3) 13.0 

TTU-P-3479 (P4 or M^) 14.5 

TTU-P-3477 (Pg) 15.0 

•breakage precluded this measurement 

16.0 (early wear) 

6.5 

11.5 

8.0 

• 

4.5 (late wear) 

10.5 (unworn) 
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Subfamily EQUINAE Steinmann and Doderlein, 1890 

Genus Merychippus Leidy, 1857 

Merychippus gunteri Simpson, 1930 

(Figs. 49-57, Table 8, Text-figs. 6,7) 

Synonyms: 

Hippodon gunteri (Simpson); Quinn, 1955, p. 13, pi. 1, 
figs. 1-11. 

Merychippus westoni Simpson, 1930, p. 164-165, fig. 9. 
Merychippus sp. Sellards, 1916, p. 87, pi. 11, fig.l. 

Material: TTU-P-3500, right M^; TTU-P-3501-3503, left M^; 

TTU-P-3504-3505, right M̂ ;̂ TTU-P-3506-3507, left M^; TTU-P-3508-

3520, isolated upper cheek teeth; TTU-P-3527, M^"^; TTU-P-3522-

3526, TTU-P-3528, 3529, isolated upper cheek teeth; TTU-P-3530-

3532, isolated lower cheek teeth; TTU-P-3533, jaw with P2_4; TTU-

P-3534-3542, isolated lower cheek teeth; TTU-P-3543, M3; TTU-P-3544, 

jaw with three cheek teeth; TTU-P-3545, upper cheek tooth; TTU-P-

3546, deciduous upper premolar. 

Description.— Upper cheek teeth are rather variable. All are 

subhypsodont, about as in Merychippus primus Osborn, 1918, but about 

25% shorter crowned. In lightly worn specimens the protocone is 

either elongate or oval. Each occurs in about the same frequency. 

The protocone is usually united to the protoconule. When this 

connection is not complete, the spur of the protocone is appressed 

against the protoconule. 

All moderately worn teeth have a complete connection of the 

protocone and protoconule. The shape of the protocone varies little 

from the condition found in lightly worn specimens. 
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on the metaloph. The hypostyle rests on the posterior cingulum and 

a pli hypostyle is developed. 

All lower cheek teeth contain metaconids and metastylids that 

are well separated. A pli hypoconid is present in 85% of these 

teeth. The sides of the crown are usually covered by a thin film 

of cement. The fossettids are usually filled with cement also. 

Discussion.— These new Midway specimens add considerably to 

the knowledge of Merychippus gunteri Simpson. A statistical analysis 

of these teeth and those of Parahippus leonensis from the Thomas Farm 

local fauna (Table 8) clearly shows that M. gunteri is a distinct 

species and not a synonym of P̂. leonensis as has been suggested 

in the past (Bader, 1956; Ray, 1957). 

Merychippus gunteri was first described by Simp^tn M930) based 

4 
on a P and a number of other isolated teeth from Midway. In 1932 

Simpson again published on this species, comparii^q H riosely to 

Parahippus leonensis Sellards from which he thought it „as derived. 

White (1942a) discussed the occurrence of M̂ . gunteri at the Thomas 

Farm but Bader (1956) subsequently showed that what White had called 

M̂ . gunteri from the Thomas Farm was merely a progressive form of 

P̂. leonensis. After examining a number of teeth from the Thomas 

Farm previously assigned to M̂ . gunteri by White, I concur with 

Bader's analysis. These particular teeth are close to exhibiting 

merychippine characters but are different from teeth of M. gunteri 

in being shorter crowned and in other characteristics such as 

degree of development of the crochet and its union to the proto

conule, connection of the protocone to the protoconule, etc. Quinn 
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(1955) described M̂ . gunteri from the Miocene of the Tex.is Gulf 

Coastal Plain but referred this species to the genus Hjj^podon. 

Ray (1957) suggested that M. gunteri from Midway be considered a 

full synonym of Parahippus leonensis based on Bader's (1956) work. 

Using some of the criteria which Downs (1961) used to separate 

two species of Merychippus from the Miocene of California, Oregon 

and Nevada, I have compared N[. gunteri to P̂. leonensis in order 

to show that the two are distinct from one another. There is a 

significant difference in crown height of teeth of the two species, 

although extreme variants of each species are similar to one another 

(see Text-fig. 7). These specimens are probably best referred to 

as the "overlap sample" because they cannot be unquestionably placed 

within either of the two species since they exhibit characters of 

both. Of the total sample of equid teeth from Midway reported here 

and referrable to either N[. gunteri and P_. leonensis, about 9% can 

be included within this "overlap sample". 

Teeth of M. gunteri are also more square than are those of 

Parahippus leonensis (see Text-fig. 6). The amount of cement varies 

but is always heavier on teeth of M̂ . gunteri, often filling the 

fossetts and fossettids. Some teeth assignable to P̂. leonensis 

lack cement entirely. The protocone is generally oval after 

moderate wear in specimens of P̂. leonensis but varies from an oval 

to a round to an elliptical shape in moderately worn specimens of 

M. gunteri. In M̂ . gunteri the protocone is usually united to the 

protoconule after the tooth has received light wear. In P̂. leonensis 
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this connection is seldom accomplished until lato v/. ,,, ,tages. 

Plications are always developed on the metaloph in spec, imens of 

Merychippus gunteri and may be simple or complex. In this respect 

the two species are not so dissimilar. Plicated metalophs on teeth 

of P̂. leonensis are usually simple but complex plications are 

occasionally seen in specimens representing the progressive and aber

rant forms of this species. The development of the crochet within 

teeth referrable to each species is distinct. In specimens of M. 

gunteri a crochet is always developed and is usually united to the 

protoconule after the tooth has received light wear. A pli cabal 1 in 

and/or pli protoconule may also be present. In specimens of P̂. 

leonensis a crochet is usually developed but wery infrequently is it 

united to the protoconule in the same stage of wear as in M̂ . gunteri. 

Usually only in late wear stages does it attach to the protoconule in 

P̂. leonensis. A pli cabal 1 in and/or pli protoconule are seldom de

veloped and only in specimens representing the progressive form of the 

species. External styles and ribs are better developed in teeth of 

P̂. leonensis than in those of M̂ . gunteri. Cingula are essentially 

the same on teeth belonging to both species except that in specimens 

of P̂. leonensis a moderate internal cingulum exists at the antero-

interior base of the protocone. In M̂ . gunteri a cingulum is absent or 

vestigial in this area. 

Simpson (1930) described a new species of Merychippus from 

Newberry, Florida which he called M. westoni. He stated (o£. cit. 

p. 164) that the stratigraphic position from which this specimen 

(a max with p"^-M^, V-4088) came was uncertain but that it was likely 
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that it was derived from a Middle Miocene horizon within the 

Hawthorn Formation. This specimen, the only one known to date 

representing this species, was not referred to M. gunteri by 

Simpson because he (op_. cit.) thought that its smaller size and 

elongate protocones which were not united to the protoconules in 

early to mid stages of wear stamped it as more primitive than f̂. 

gunteri. The range of characters observed for M. gunteri within this 

paper, however, clearly allows for those expressed by M̂ . westoni 

and consequently it must be made a synonym of M̂. gunteri. The 

type of M̂ . westoni falls well within the range of observed measure

ments for anteroposterior, and transverse diameter and crown height for 

M̂ . gunteri. Simpson (oĝ . cit.) felt that the isolated protocones of 

1 -3 M̂ . westoni were significant. In one specimen of M.. gunteri (an M , 

TTU-P-3527) from the Dover mine the protocones are also isolated in 

the same stage of wear as that of M̂ . westoni. The only difference 

between these two specimens is that TTU-P-3527 has more complexly pli

cated metalophs than V-4088. 

A number of specimens within the Florida Geological Survey 

collections were labeled as Merychippus floridanus (V-5485, 5482, 

5483) and Merychippus sp. (V-4213 and 4117). These specimens had 

little data with them other than that they had come from Fullers 

earth mines near Quincy and Midway. These specimens exhibit no 

characters different from those of M. gunteri and are therefore 

referred to that species. 

The Florida form of Merychippus gunteri and M. gunteri from 

the Burkeville fauna of the Texas Gulf Coastal Plain are very 
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similar. I had occasion to examine about 15 teeth of this species 

from the Burkeville fauna and these compared favorably to the Florida 

specimens of 51.. gunteri. 

Compared to cheek teeth of Merychippus primus, those of Mery

chippus gunteri differ only in being about 25-30/: shorter crowned. 

The crown patterns of the two are remarkably similar as is the amount 

of cement on the teeth. M. tehachapiensis Buwalda and Lewis, 1955 

from the Middle Miocene of California is remarkably similar to M. 

gunteri, more so than is M. primus. I had no opportunity to examine 

specimens of M. tehachapiensis but figures of teeth and measurements 

given for this species (Buwalda and Lewis, 1955 p. 148) indicate that 

the crown patterns and crown height are essentially the same for 

it and M̂ . gunteri. Buwalda and Lewis (op. cit. p. 149) state that 

observed crown heights for l^. tehachapiensis are as much as 50% 

greater than those for M̂ . gunteri. Apparently they were comparing 

this California species to specimens representing tli-. :̂  ogressive 

stage of P̂ . leojTpnsis^- These specimens, at one time. h.;d been referred 

to N[. gunteri by White (1942a). Morphologically' then, i. teha

chapiensis and M̂ . gunteri are extremely similar dnd ;i;,i"' be synonyms. 

Since the known geographic range of the two is so widely separated it 

i s probably more logical to leave them as separate species. 
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Table 8. Statistics for tooth dimensions of upper cheek teeth in 
Paraphippus vellicans, Parahippus leonensis and Merychippus gun-

teri. Measurements are in millimeters. 
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Crown height 

M. gunteri 

P. leonensis • 

P. vellicans 

Anteroposterior 
diameter 

N 

27 

47 

21 

OR 

14.9-23.0 

12.1-16.0 

11.0-15.0 

M 

18.75±.41 

14.20^.14 

12.60*.23 

S.D. 

2.12 

0.98 

1.04 

C.V. 

11.29 

6.90 

8.29 

M̂ . gunteri 33 

P̂. leonensis 47 

P. vellicans 21 

12.6-16.5 14.71^.20 

13.5-17.5 15.65^.16 

13.0-15.5 14.19^.18 

1.13 

1.07 

0.83 

7.66 

6.83 

5.84 

Transverse 
diameter 

M. gunteri 33 

P̂. leonensis 47 

P. vellicans 21 

12.7-18.2 

14.7-21.2 

14.0-18.0 

15.02-.24 

16.95±.23 

16.24^.22 

1.39 

1.60 

1.01 

9.25 

9.44 

6.21 

N = number 
M = sample mean and standard error of the mean 
OR = observed range 
S.D. = standard deviation 
C.V. = coefficient of variation 
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gen. et sp. indet 

(Fig. 58-59) 

Material: TTU-P-3557 and 3558, left upper cheek teeth. 

Description.—TTU-P-3557 is lightly worn but all occlusal 

enamel surfaces are exposed. The protocone is united to the proto

conule and the hypocone to the metaconule. The metaloph is simple 

with a small plication on each of its sides. There is a complete 

union of the ectoloph to the metaloph. The crochet is united to the 

protoconule and a small pli cabal 1 in and pli protoconule are developed 

upon the former. The hypostyle is small. Just interior to it lies 

a groove which leaves an opening into the fossette. The groove shows 

signs of closure about two thirds of the way down the side of the 

crown. External ribs are seemingly absent and external styles are 

weak. A thin film of cement covers all portions of the tooth and 

the fossettes are completely filled. 

TTU-P-3558 is broken and is missing all of its anterointernal 

corner and part of its posterior enamel surface. Enough of this 

tooth remains to determine that it agrees faborably with TTU-P-3557. 

It differs only in having a few more simple plications on its metaloph 

than does that of TTU-P-3557. 

Discussion.—TTU-P-3557 and 3558 fall well outside of the known 
* 

range for anteroposterior and transverse measurements of Merychippus 

guntcr i Simpson. Both of the teeth differ from teeth of l^_. gunteri 

in being smaller and shorter crowned. They may represent an aberrant 

form of this species but based upon the known material referrable 

to this species TTU-P-3557 and 3558 cannot be unequivocably placed 
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within this taxon. 

Both of these specimens show some affinities to Calippus. 

They agree in overall morphology with similar specimens of this 

genus but are much smaller. TTU-P-3557 and 3558 differ from speci

mens of Calippus in having plicated metalophs. Stirton (1940, 

p. 188) states that specimens of Calippus usually have smooth metalophs 

In addition, TTU-P-3557 has an open hypoconal groove and this 

character is not found in known specimens of Calippus (Skinner, pers. 

comm., 1973). The TTU specimens reported here may represent a line 

leading to Calippus but the material is not sufficient enough to 

allow for more than a subfamilial assignment. 

Order SIRENIA 

Family DUGONGIDAE Gray, 1821 

gen. et sp. indet. 

Material: TTU-P-3550, vertebrae, ribs and ends of long bones. 

Discussion.— This postcranial material (TTU-P-3550) is of a 

size to be representative of Hesperosiren crataegensis Simpson. 

Simpson (1932b) lists only this species of sirenian from the 

Middle Miocene of Florida. This would also accentuate the possibility 

that the TTU specimens reported here are representative of that 

species. 



SUMMARY AND CONCLUSIONS 

Miocene vertebrate remains from the Dover quarry near Midway, 

Florida occur primarily in the gray sandy clays which lie between 

two strata of Fullers earth. The upper Fullers earth bed is usually 

thin (four to five feet) and only the lower thicker bed is mined 

commercially. Although most of the vertebrate material reported in 

this paper was collected from spoil heaps and was not found in situ, 

there seems to be little doubt that it did come from the sandy clays 

between the two Fullers earth beds. The evidence to support this 

is: the known fauna from the mine is a homogeneous one; the only 

vertebrate remains found jn̂  situ were obtained from these gray 

sandy clays; and the spoil heaps where most of the material was found 

are composed of these same gray sandy clays. 

It was not known that the beds immediately overlying the upper 

Fullers earth bed were fossiliferous until bone fragments were re

vealed in thin sections made from samples from these beds. The 

lithologies of these beds are different than that of the gray sandy 

clays and it is likely that the majority of the vertebrate remains 

reported in this paper did not come from these upper beds. 

The gray sandy clays grade laterally into sandy molluscan 

wackestones and packstones and bones are found in this facies also. 

The sandy clays and the wackestones and packstones were presumeably 

deposited In shallow marine or brackish waters. Not only are 

disarticulated remains of terrestrial vertebrates found in these 

beds but so also are remains of marine organisms such as oysters 

84 
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with marine vertebrates such as sharks and rays and also remains 

of fresh water vertebrates such as gar, fresh water catfish and 

alligator. That all of these remains are found together suggests 

a shallow marine depositional environment, probalby near a river 

mouth. Similar situations no doubt occur along the Florida Gulf 

Coast today. One such example is that shown by Ochlocknee Bay 

near Carrabelle, Florida. The bay itself i^ shallow and contains 

abundant oyster mounds, some of which are subaerially e..posed at 

low tide. Muds characterize the bottom sediment and shirks and rays 

are also common in the bay. The Ochlocknee River v/iiic! empties into 

the bay contains gar and catfish and it is not unlikely that 

remains of terrestrial vertebrates are periodically v.ô '.ed into 

the bay by this stream. 

The vertebrate fauna recovered from the Dover mine is composed 

of 40 taxa. Sharks, rays, gar, turtles, catfish and alligators 

as well as a bird and mammals make up this assemblage. The mammals 

are typical Hemingfordian forms. Geological evidence also supports 

this age. The beds between the two Fullers earth strata as well as 

the Fullers earth itself are part of the Hawthorn Formation and these 

beds are assigned a Middle Miocene age by Puri and Vernon (1964), and 

Gremillion (1965). Apparently there are several vertebrate faunal 

zones within this formation in Florida. A locality near Tallahassee, 

Florida previously known as the Griscom plantation has yielded 

vertebrate fossils which are more primitive than any of the Midway 

(Dover) fossils. These "Griscom" fossils were obtained from 

Hawthorn sediments (Simpson, 1930; Sellards, 1916). 
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The presence of Anchitheriomys doverii sp. nov. in the Dover 

mine represents the first report of a beaver from the Florida 

Teritary and for that matter, any Tertiary deposit east of the 

Mississippi River. This species is wery similar to a relatively 

rare beaver from the Snake Creek beds of Nebraska. 

The bulk of the other mammal material from the Dover quarry 

represents equids. Teeth referrable to Merychippus gunteri Simpson 

as well as those of Anchitherium clarenci Simpson which were obtained 

form the quarry add to the knowledge of these forms. Tr.e presence 

of Parahippus leonensis Sellards in the Dover quarry represents 

the first report of this form from this horizon ("Fullers earth 

zone of the Hawthorn Formation"). This horse is wery common in 

the Thomas Farm local fauna which is somewhat older than the Dover 

fauna (Simpson, 1930, 1932a; Bader, 1956). Compared to other horses 

of North America the following evolutionary sequence is inferred 

from the knowledge of the Midway horses: Parahippus vellicans (Garvin 

Gulley fauna of Texas) —> Parahippus leonensis (Thomas Farm local 

fauna, Florida) —> Merychippus gunteri (Midway, Florida and Burkeville 

fauna of Texas) —> Merychippus primus (Sheep Creek Formation of 

Nebraska). Parahippus vellicans is the oldest (early Middle Miocene 

of some authors) and least advanced of the four while Merychippus 

primus is the youngest and most advanced of the group and is typical 
i 

in early Late Miocene deposits of the Great Plains. 

Overall the Dover fauna is most similar to the Burkeville 

fauna (middle Hemingfordian of some authors of Texa^. "̂ his indicates 

\ 
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that faunal interchange between Texas and Florida was relatively 

active during this time and not restricted as some authors (White, 

1942a) have suggested. 
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PETROGRAPHY 

The descriptions and statistics below were obtained from the 

analysis of thin sections made from samples from each of the eight 

beds in the Dover quarry. Percentages of clastic particle sizes 

were obtained by making gross estimates after four scans per thin 

section. X-ray diffraction was used to deternnne the clay 

mineralogies in some, but not all, of the beds. 

Bed I 

This bed represents the mineable Fullers earth. Its thickness 

could not be determined in the Dover mine because only thj upper 

one foot of the bed is exposed. Thin sections made froii samples 

taken from this portion of the bed reveal that sand (very fine) 

makes up only a wery small percent (<2%) of the lithology. Some 

silt occurs (<2%) but attapulgite and some montmorillonite clay are 

the dominant constituents of the bed. 

(Samples taken from upper portion of bed) 

Clastic particle size: 

approximate % of total 

2% wery fine sand 

coarse silt 

clay and fine to medium silt 
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Mineralogy: 

approximate % of total (coarse silt and fine sand particles*) 

100% quartz (monocrystalline) 

approximate % of total clays 

90% attapulgite 

10% montmorillonite 

Bed II 

The upper portion of this bed is characteristically more sandy 

than the lower portion. The bed is composed of two different facies 

which grade laterally into one another. Both facies have produced 

bones and it is thought that this bed is one of two beds (the other 

being bed III) which produced the majority of the vertebrate material 

reported in this paper. The two facies of this bed are referred to 

as the sandy clay facies and the wackestone-packstone facies. 

The sandy clay facies contains numerous spheroidal and ellipsoidal 

clay galls which average 1.0 centimeter in diameter. These are 

concentrated mainly in the lower portion of the bed and are thought 

to have been derived from Bed I below. Phosphate "pebbles" also 

occur sparsely throughout the bed. 

In the sandy clay facies the sand and coarse silt are predominantly 

composed of quartz. Some feldspars occur along with traces of biotite 

and, questionably, epidote. Bone fragments can also be observed in 

thin sections and are distinguished from the phosphate "pebbles" by 

* Mineralogy of clastic grains smaller than coarse sand size could 
not be determined with the petrographic scope which was used 
in this study. 
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the presence of osteocytes in the bone. The phosphate "pebbles" are 

thought to be composed of cellophane and in thin sections are either 

isotrophic or exhibit a wery low birefringence. The bone fragments 

also have a low birefringence yielding interference colors that are 

first order gray to white. The clay in this facies of Bed II is 

primarily attapulgite with minor amounts of montmorillonite. 

The other facies of this bed is that of sandy molluscan wacke

stones and packstones. Oyster mounds also occur within this facies 

along with bones. The carbonate matrix is primarily micrite and 

microspar with some pseudospar. Allochems are primarily molluscan 

fragments and many of these were composed of unstable aragonite which 

dissolved after deposition and the resulting vugs were later filled 

by sparry calcite cement. These vugs ahve micrite rims which had 

to have formed around the aragonitic allochems before dissolution 

occurred. Some of the molluscs were originally composed of high 

magnesium calcite which later stabilized to low magnesium calcite 

after deposition. Because of the stability of low magnesium calcite 

these allochems did not dissolve. Some of these , as well as some of 

the carbonate matrix, have been replaced by microcrystalline quartz, 

quartzine and lutecite. 

Sandy clay facies of Bed II 

(Samples taken from top portion of bed) 

Clastic particle size: 

approximate % of total 

30-40% 

60-70% 

sand (predominantly fine sand=65'.) 
coarse silt = 35% 

clay and fine to medium silt 
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Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

90% quartz (monocrystal1ine) 

1-2% orthoclase 

8% microcline 

< 1/2% biotite 

l/2'/> phosphate "pebbles" (? collophane) average 
0.8 mm in diameter 

approximate % of total clays 

90% attapulgite 

10% montmorillonite 

Miscellaneous: 

Hematite stain occurs sparsely throughout the matrix. 

Bone fragments also can be observed in thin sections. 

Sandy clay facies of Bed II 

(Samples taken from bottom portion of bed) 

Clastic particle size: 

approximate % of total 

sand {wery fine) = 20% 10% 

90% 

coarse silt = 80% 

clay and fine to medium silt 

Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

93% quartz (monocrystalline) 

^ 7% microcline 

<.l/2% ?epidote 

^1/2% phosphate "pebbles" (?collophane) average 
0.4 mm in diameter 

* See bottom of page 95 
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approximate % of total clays 

90% attapulgite 

10% montmorillonite 

Miscellaneous: 

Limonite and hematite stains occur sparsely throughout 

the matrix. 

Clay galls are common in this portion of the bed and 

average 1.0 centimeter in diameter. 

Wackestone-Packstone facies of Bed II 

(Samples taken from all portions of this facies 

and the statistics below represent averages) 

Clastic particle size: 

approximate % of total 

90% 

10% 

Carbonate components: 

fine and wery fine sand = 80% 

coarse silt = 20% 10 

fine and medium silt ' 

Micrite matrix, much of which has recrystallized 

to microspar and some pseudospar. 

Vugs resulting from the dissolution of aragonitic 

molluscs are filled by sparry calcite cement. 

Micrite rims line the margins of these vugs and 

had to have formed around the aragonitic allochems 

before they dissolved. 

Micrite rims line other allochems (composed of low 

magnesium calcite) and some of these allochems 

have been completely micritized. 

1 Clay could not be distinguished in this facies by optical 
petrography due to the micritic matrix, and X-ray diffraction 
was not attempted. 
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Allochems: i 

aragonitic molluscs (now dissolved, but represented by vugs) 

"calcitic" molluscs (? oysters) 

? bryozoans 

clastic particles ( see clastic particle size) 

Replacements: 

Replacement of some low magnesium calcit-*". ^.^luscs by 

microcrystalline quartz, quartzine and lutente. 

Replacement of some of the carbonate matrix by micro-

crystalline quartz. 

Bed III 

The upper one foot of this bed is sandier than the lower portion 

of the bed. Sand particles {wery fine to medium coarse) are composed 

mainly of quartz in the lower portion of the bed but in the upper 

portion these particles are not only composed of quartz but also of 

feldspar and mica. No attempt was made to determine the clay 

mineralogy of this bed. The bed yields bone and it is thought that 

it is one of two beds (the other being Bed II) which yielded the 

majority of the vertebrate remains reported in this paper. 

(Samples taken from upper portion of bed) 

Clastic particle size: 

approximate % of total 

70% 

30% 

sand (fairly well sorted; some 
very fine and medium 
coarse but most is fine 
sand) = 95% 

coarse silt = 5% 

clay and fine to medium silt 
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Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

> 85% quartz (most grains are monocrystall ine 
but a few exhibit moderate 
undulose extinction) 

9% microcl ine 

3-4% orthoclase 

< 1% plagioclase 

< 1/2% biotite 

< 1/2% ? epidote 

< 1/2% muscovite 

< 1% phosphate "pebbles" (? collophane) 

Miscellaneous: 

Quartz overgrowths occur on some of the quartz grains. 

Very minor amounts of hematite and limonite occur through

out the matrix. 

(Samples taken from bottom portion of bed) 

Clastic particle size: 

approximate % of total 

50-60% 

40-50% 

sand (most is fine, some wery 
fine and coarse ) = 70% 

coarse silt = 30% 

clay and fine to medium silt 

Mineralogy: 
approximate % of total (coarse silt and sand size particles*) 

99% quartz (some grains show moderate undulose 
extinction) 

< 1/2% ? epidote 

< 1/2% muscovite 

* See bottom of page 9 5 
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Miscellaneous: 

Limonite and hematite stains occur densely throughout 

the matrix. 

Bed IV 

This bed represents the upper Fullers earth stratum. The middle 

and lower portions of the bed are primarily clays but the upper portion 

of the bed contains thin lenses of clay sand. The clays in this bed 

have a slightly different optical quality than those of Beds I and II. 

X-ray diffraction revealed that these clays are attapulgite and 

montmorillonite but in about a one to one ratio. Traces of illite 

were also observed. 

(Samples taken from top portion of bed) 

Clastic particle size: 

approximate % of total 

60% 

40% 

sand (most is fine, some very 
fine and medium to coarse) 

= 85-95% 
coarse silt = 10-15% 

clay and fine to medium silt 

Mineralogy: 
approximate % of total (coarse silt and sand size particles*) 

75-80% quartz (some grains are polycrystalline, 
some show moderate undulose 
extinction) 

12% orthoclase 

8-10% microcline 

1/2% biotite 

* See bottom of page 95 
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1/2,;' muscovite 

1/2% ? epidote 

1/2% plagioclase 

approximate % of total clays 

50% attapulgite 

50 f. montmorillonite 

1/2% ? illite 

Miscellaneous: 

Hematite occurs sparsely throughout the matrix. 

Bed V 

Fine sand and coarse silt make up a sizeable portion of the 

lithology of this bed. Detrital grains are predominantly of quartz 

but feldspars such as orthoclase and microcline are common. Traces 

of biotite and muscovite occur along with particles of quartzine and 

lutecite. Limonite and hematite are common and occur densely within 

some layers in the bed. Frequently limonite occurs as films on 

detrital grains which would seem to indicate that the films formed in 

a vadose zone. Bone fragments can also be observed in thin sections 

from this bed. The bed was not thought to be fossiliferous until 

these were discovered in thin sections. The clay mineralogy of this 

bed was not determined. 
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(Samples taken from hematite and limonite stained layers) 

Clastic particle size: 

approximate % of total 

60% 

40% 

sand (mostly fine, some wery fine 
and medium sand) = 75% 

coarse silt = 25% 

clay and fine to medium silt 

Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

90% quartz (some grains are polycrystalline and 
some grains exhibit moderate 
undulose extinction) 

5% microcline 

4% orthoclase 

^ 1 / 2 % biotite 

< 1/2% ? epidote 

Miscellaneous: 

Limonite occurs as films on some grains. 

It also occurs profusely as a stain throughout the matrix. 

^ery little hematite occurs in this portion of the bed. 

(Samples taken from middle portion of the bed) 

Clastic particle size: 

approximate % of total 

60% sand (well sorted; most is fine 
sand, some very fine and 
medium to coarse size 
particles) = 80% 

coarse silt = 20% 

clay and fine to medium silt 

* See bottom of page 9 5 
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Mineralogy 

approximate % of total (coarse silt and sand size particles*) 

82% quartz ( a few grains show moderate 
undulose extinction) 

8-1 Ob orthoclase 

6-7% microcline 

< 1/2% ? epidote 

< 1/2% biotite 

< 1/2% muscovite 

< 1/2% detrital chert ( grains are quartzine ano 
lutecite) 

< 1/2% phosphate "pebbles" (? collophane) 

Miscellaneous: 

Some limonite and hematite occur sparsely within the 
matrix in this portion of the bed. 

Bone fragments can also be observed in thiM sections made 
from this portion of the bed. 

(Samples taken from upper portion of trie b-d) 

Clastic particle size: 

approximate % of total 

60% 

40% 

sand ( some very fine and medium 
sand but most is fine) 
= 80% 

coarse silt = 20 

clay and fine to medium silt 

Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

30% quartz (a few grains are polycrystalline 
and some grains show moderate 
undulose extinction) 

* See bottom of page 9 5 
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10-15% orthoclase 

6% microcline 

< 1/2% ? epidote 

< 1/2% detrital chert (grains are of quartzine 
and lutecite) 

< 1/2% biotite 

Miscellaneous: 

Limonite stains are common in this portion of the bed. 

Bone fragments can also be observed in thin sections 
made from samples taken from this portion of the bed. 

Bed VI 

This bed is composed prirfiarily of fine sand sized particles 

which are made up mainly of quartz. Some of these grains are cata-

clastic and suggest derivation from a metamorphic pai.i>t rock. Some 

feldspars occur in the bed along with sparsely occjr-rinc particles 

of phosphate "pebbles" (collophane ?). Thin sect̂ '̂ -ns in-î e from samples 

from this bed reveal bone fragments although the bed v; - 3arlier 

thought to be unfossiliferous. Hematite and limonite occur sparsely 

throughout the bed and infrequently occur as "ironstone concretions". 

This bed represents the top of the Hawthorn Formation in the Dover 

mine. Clay mineralogies for this bed were not determined. 

(Samples taken from all portions of the bed and the figures below 

represent averages) 

Clastic particle size: 
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approximate % of t o t a l 

80-85% 

15-20'', 

sand (most is firo, some very 
fine and lU'dium to 
coarse) 

coarse s i U -

M % 

clay and f i n e to iviodium s i l t 

Mineralogy 

approximate % of total (coarse silt and sand ize particles*) 

90% quartz (some grains are polycrystalline 
and a few grains arc cataclastics) 

5-6% microcline 

2-3% orthoclase 

< 1/2% plagioclase 

< 1/2% biotite 

< l / 2 % phosphate "pebbles" (? collophane) 

Miscellaneous: 

Some hematite and limonite occur within the matrix. 

Bone fragments can be observed in thin sections from this 
bed. 

Bed VII 

The age of this bed is unknown but based upon its lithology and 

correlation with the Quincy Fullers earth mines it quite possibly is 

of Late Miocene or Pliocene age. It may represent the Miccosukee 

Formation which is of Late Miocene age. Sand particles within the 

bed are poorly sorted and are composed primarily of quartz. No fossils 

have been observed to occur within this bed. Clay mineralogies were 

not determined for this bed. 

* See bottom of page 9 5 
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(Samples taken from the lower and middle portions of the bed and the 

statistics below represent averages) 

Clastic particle size: 

approximate % of total 

75% sand (some wery coarse but most 
is fine to medium) = 80% 

coarse silt = 20/i 

25% clay and fine to medium silt 

Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

> 9 3 % quartz (some grains show moderate 
undulose extinction) 

< 1/2% biotite 

< 1/2% ? epidote 

< 1% orthoclase 

Miscellaneous: 

Limonite and some hematite commonly occur within the 
matrix of this bed. 

Bed VIII 

This bed represents a moderately developed soil profile. Sand 

particles are poorly sorted and are primarily composed of quartz. 

Limonite and hematite also occur and in portions of the bed the 

hematite has replaced plant roots. Clay mineralogies for this bed 

were not determined. 

* See bottom of page 9 5 
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(Samples taken from all portions of the bed and the statistics below 

represent averages) 

Clastic particle size: 

approximate % of total 

95% 

3/p 

sand (poorly sorted; wery fine 
to wery coarse) = 80% 

coarse silt - 20% 

clay and fine to medium silt 

Mineralogy: 

approximate % of total (coarse silt and sand size particles*) 

99% quartz (predominantly mo-^o^rystalline 
grains and sotn SP'^ moderate 
undulose ext^^jt^on) 

< 1/2% biotite 

< 1/2% ? epidote 

<. 1/2% muscovite 

Miscellaneous: 

Hematite and limonite occur sparsely throughout the 
"mud" matrix and in places the hematite has replaced 
plant roots. 

* See bottom of page 9 5 
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Fig. 1. Carcharodon cf. Ĉ . megalodon: TTU-P-3439, posterior 
view of upper tooth (XI). 

Figs. 2-3 Hemipristis cf. H. serra: Fig 2, TTU-P-3455, 
posterior view of upper tooth (XI). Fig. ,̂ uu-r-
3455, posterior view of lower tooth (XI). 
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Figs. 4-5. Hemipristis cf. Ĥ . serra: Fig. 4, TTU-P-3455, 
anterior view of upper tooth (XI). Fig. 5, TTU-P-
3455, anterior view of lower tooth (XI). 

Figs. 6-7. Ginglymostoma sp.: Fig. 6, TTU-P-3442, anterior view 
of tooth (XI). Fig. 7, TTU-P-3442, posterior view 
of tooth (XI). 
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8 

Fig. 8. Galeocerdo cf. G.. cuvieri: TTU-P-3464, anterior view 
of tooth (XI). 

Figs. 9-10. Negaprion cf. N̂ . brevirostris: Fig. 9, TTU-P-3453, 
posterior view of lower tooth (XI). Fig. 10, TTU-P-
3453, anterior view of upper tooth (XI). 

11 

Fig. 11. Aetobatis sp.: TTU-P-3484, occlusal view of lower 
tooth band (XI). 
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13 

Figs. 12-13. Myliobatis sp.: Fig. 12, TTU-P-3496 occlusal 
view of two tooth bands (XI). Fig. 1:*, TTU-P-
3496, inferior view of two tooth bands showing 
roots (XI). 
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Fig. 14. Accipitridae indet: TTU-P-3485, lateral view of ungual 
phalanx (XI). 

Fig. 15-16. Proheteromys magnus: Fig. 15, TTU-P-3482, occlusal 
view of fragmentary upper P4 (about X5). Fig. 16, 
TTU-P-3482, lateral view of same tooth (about X5). 
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Fig. 17. Sciuridae indet.: TTU-P-3481, occlusal view of P^ (X5.7) 
(not a stereopair) 

Figs. 18-21. Anchitheriomys doverii sp. nov,: Fig. 18, TTU-P-
3555, labial view of Mo (XI). Fig. 19, TTU-P-3554, 
labial view of M2 (XI): Fig. 20, TTU-P-3554, 
occlusal view of Mo (XI). 
occlusal view of M3 (XI). 

Fig. 21, TTU-P-3555, 
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Figs. 22-23. Leptarctus sp.: Fig. 22, TTU-P-3490, 
view of jaw fragment with P2 o (XI). 
lingual view of same jaw , also (XI). 

occlusal 
Fig. 23, 

Fig. 24. Tomarctus sp.: TTU-P-3438, occlusal view of M' (XI) 
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Figs. 25-26. Blastomeryx cf. B̂ . floridanus: Fig. 25, TTU-P-
3469, lingual view of jaw fragment (XI). Fig. 
26, TTU-P-3470, lingual view of jaw fragment (XI) 
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Figs. 27-28, Blastomeryx cf. B̂ . floridanus: Fig. 27, TTU-P-3470, 
occlusal view of jaw fragment (XI). Fig. 28, TTU-P-
3469, occlusal view of jaw fragment (XI). 

Fig. 29. Prosynthetoceras texanus: TTU-P-3471, occlusal view 
of upper Ml (XI). 
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Figs. 30-31. Prosynthetoceras texanus: Fig. 
occlusal view of M2 (XI). Fig. 
labial view of same tooth (XI). 

30, TTU-P-3473, 
31, TTU-P-3473, 

Figs. 32-33. Archaeohippus blackbergi: Fig. 32, TTU-P-3448, 
occlusal view of upper P3 (XI). Fig. 33, TTU-P-
3437, occlusal view of upper M3 (XI). 
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Figs. 34-35. Anchitherium clarenci: Fig. 34, TTU-P-3434, 
occlusal view of jaw fragment (XI). Fig. 35, 
TTU-P-3434, lingual view of same jaw fragment (XI) 
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37 

Figs. 36-39. Anchitherium clarenci: Fig. 36, TTU-P-3420, 
occlusal view of upper cheek tooth (XI). Fig. 37, 
TTU-P-3420, posterior view of same tooth (XI). 
Fig. 38, TTU-P-3522, labial view of upper cheek 
tooth (XI). Fig. 39, TTU-P-3522, occlusal view of 
same tooth. (XI). 
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Fig. 40. Anchitherium clarenci: TTU-P-3433, occlusal view of 
jaw fragment (XI). 
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Fig. 41. Anchitherium clarenci: TTU-P-3433, labial view of jaw 
fragment (XI). 
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Fig. 42. Anchitherium clarenci 
jaw (XI ) . 

TTU-P-3435, occlusal view of 





125 

Fig. 43. Anchitherium clarenci: TTU-P-3435, labial view of 
jaw (XI). 
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4 4 4 4 

Fig. 44. Anchitherium c la renc i : TTU-P-3435, l ingual view of 
jaw (X I ) . 
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45 

Figs. 45-48. Parahippus leonensis: Fig. 45, TTU-P-3475, 
occlusal view of upper P3 or P4 (Xl). Fig.46, 
TTU-P-3475, labial view of same tooth (XI). 
Fig. 47, TTU-P-3477, occlusal view of lower P4 
or Ml (XI). Fig. 48, TTU-P-3477, labial view of 
same tooth (XI). 
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Figs. 49-50. Merychippus gunteri: Fig. 49, TTU-P-3533, occlusal 
view of jaw fragment (XI). Fig. 50, TTU-P-3533, 
labial view of same jaw (XI). 
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53 

51 1 

52 

^̂ ^̂ 1̂ 

r' 

51 

I 

53 

Figs. 51-53, Merychippus gunteri: Fig. 51, TTU-P-3532, occlusal 
view of lower cheek tooth (XI). Fig. 52, TTU-P-
3532, labial view of same tooth (XI). Fig. 53, 
TTU-P-3527, occlusal view of upper Ml-3 (XI). 
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Figs. 54-56. Merychippus gunteri: Fig. 54, TTU-P-3510, occlusal 
view of upper cheek tooth (XI). Fig. 55, TTU-P-
3510, labial view of same tooth (XI). Fig. 56, 
TTU-P-3511, occlusal view of upper cheek tooth (XI) 
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Fig. 57. Merychippus gunteri 
cheek tooth (XI). 

TTU-P-3511, labial view of upper 

Figs. 58-59. Equinae indet.: Fig. 58, TTU-P-3557, occlusal 
view of upper cheek tooth (XI). Fig. 59, TTU-P-
3557, labial view of same tooth (XI). 


