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INTRODUCTION 

The collections upon which this article is based were 

made in Venezuela for an American company. Only des- 

criptions of species with general localities and general ages 

can be given at present, but later, when the interests of the 

company permit, we hope to publish definite localities and 

stratigraphic ranges for the species. 

The species referred to “‘Williston MS.” in the text are 

adapted from the unpublished manuscript of Mr. S. H. 

Williston, formerly with the Venezuelan Sun Company. 

Mr. Williston’s manuscript consists of descriptions and 

figures of specimens collected in the State of Falcon, Vene- 

zuela, and was written at Cornell University in the summer 

of 1923. Where his specimens have been figured in the 

plates, acknowledgment is made. 

Acknowledgments are due especially to Dr. Katherine 

Van Winkle Palmer and Dr. Pearl G. Sheldon for their 

help in sorting the Veneroids and Arcas, respectively, and 

in comparing them with described forms. 

Published by permission of the 
Standard Oil Company (New Jersey) 
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DESCRIPTION OF SPECIES 

Class PELECYPODA Goldfuss 

Family PARALLELODONTID& Dall 

Genus CUCULLZEA Lamarck 

Cucullea perijana F. and H. Hodson, n. sp. JPL, il, ines, Il, Bi, Be 

Shell small, subquadrate, very inflated, higher than long, 

10t produced posteriorly. The beaks are high, incurved over 

the narrow, short, ligamental area, which is somewhat 

wider behind the beaks; the ligamental area shows faint 

grooves parallel to the hinge line. The posterior part of 

the beaks is flattened and continuous with the flattened 

posterior end of the shell; the projection of the hinge line 

into the flattened end forms an elevation. The anterior 

ends of the valves are rounded. Both valves are orna- 

mented with close-set concentric lines crossed by radials 

of about equal prominence; microscopically, the sculpture 

is closely recticulate. The superior edge of the hinge is 

straight and practically at right angles with the almost 

vertical anterior and posterior margins; the ventral mar- 

gin is almost parallel to the hinge line. The central part of 

the hinge line is slightly narrower and carries short, close- 

set, vertical, taxodont teeth. Toward the ends of the hinge 

line, the teeth become increasingly oblique. The muscle 

scars are large, rounded, and impressed. 

Age: Upper Cretaceous. 

Locality: District of Perija, State of Zulia, locality 

number 2220. 

Genus PSEUDOCUCULLZEA Solger 

Pseudocuculleza parijana Harris, F. and H. Hodson, n. sp. 

Pil sheeple Ses. tow ceplacs. tiga. 

Shell rather large, produced posteriorly and slightly 

gaping anteriorly. The cardinal area is marked by chevron- 

shaped grooves. The hinge plate is curved and rather 

heavy. The dentition consists of an anterior series of 3 or 

4 parallel teeth elongated in the direction of the hinge plate 

and separated from a central taxodont series, under the 
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beak, by a smcoth area near the anterior third of the hinge. 

The central taxodont series forms the central part of the 

hinge, and is composed of teeth about vertical to the di- 

rection of the hinge plate; these become more oblique 

toward each end; this series terminates anteriorly a little 

in front of the beak and posteriorly grades into the poster- 

ior laterals. In the right valve, the posterior laterals con- 

sist of one strong lateral, with a smaller, lamellar, paral- 

lel one above it, and a shorter, strong, parallel, interior 

lateral near the muscle scar. The sculpture consists of 

elose-set concentric lines, crossed by fainter radials. 

Age: Upper Cretaceous. 

Locality: District of Perija, State of Zulia, locality 

number 2220. 

Family ARCIDZE Dall 

Genus ARCA Linneé 

As the subgenera of Area intergrade very closely, they 

have been considered here as of only subgeneric rather than 

of generic rank. 

Subgenus ARCA s. s. 

Arca (Arca) occidentalis Philippi 
Arca Ceaudcniales Philippi, 1847, Abbild. u. Beschr., 3, p. 14, pl. 17b, 

ge. 4 a-c. 
Arca occidentalis Philippi, Dall, 1898, Trans. Wagner Free Inst. Sci. 

Philadelphia, vol. 3, pt. 4, p. 620. 
Arca occidentalis Philippi, Sheldon, 1916, Paleont. Amer., vol. 1, p. 8, 

pl. 1, figs. 8-11. 
Arca occidentalis Philippi, Maury, 1917, Bull. Amer. Pal., vol. 5. 

> G27, joll, HH, ie, &. 
Arca occidentalis Philippi, Olsson, 1922, Bull. Amer. Pal., vol. 9, 

no. 39, pp. 181-182, pl. 22, fig. 1. 
Arca occidentalis Philippi, Maury, 1925, Bull. Amer. Pal., vol. 10, 

no. 42, pp. 34—85, pl. 1; figs. 1; 2. 
Arca occidentalis Philippi, Woodring, 1925, Carnegie Inst. of Wash- 

ington, publication number 366, pp. 29-30, pl. 2, figs. 8, 9. 

This is not an abundant fossil species in Venezuela. 

Age: Miocene-Recent. : 

Locality: Districts of Colina, Democracia and Falcon, 

State of Falcon; Ter, Delta Amacuro; recent along the 

Falcon coast; locality numbers 185, 1033, 1131, 1504, 1818. 
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Arca umbonata pezensis H. K. Hodson, n. subsp. TAL ok, ie 1 

In the Quaternary, along with A. uwmbonta Lamarck, is 

a larger form which seems to be a subspecies. It is not 

only larger, but has many fine riblets between the main 

longitudinal ribs, especially on the anterior. 

Age: Quaternary. 

Locality: District of ‘Paéz, State of Zulia, locality 

number 526. 

Subgenus NOETIA Gray 

Arca (Neetia) macdonaldi Dall 
Arca (Netia) macdonaldi Dall, 1912, Smithsonian Miscellaneous Col- 

lections, vol. 59, no. 2, p. 9. 
Arca MacDonaldi Dall, Olsson, 1922, Bull. Amer. Pal., vol. 9, no. 39, 

pp. 194-195, pl. "95, figs. 4-5. 
Arca (Neetia) macdonalda Dall, 1925, Proc. U. S. Nat. Mus., vol. 66, 

JO Sy TL Ie tee, BL 

The specimens from Venezuela are very poorly pre- 

served; the shells are broken and frequently replaced and 

thickened with gypsum. They are apparently specifically 

identical to the Costa Rican form; they show an area of 

variable width as mentioned by Olsson, and have much the 

same trigonal shape as shown by Dall’s figure of the type. 

Two of our specimens from Gatun seem typical of the 

species and almost identical with Dall’s figure. 

Age: Miocene. 

Locality: District of Democracia, State of Falcon, 

locality numbers 1792, 2255, 2267; Gatun Spillway, Gatun, 

C.Z. 

Subgenus SCAPHARCA Gray 

Section SCAPHARCA s. s. 

Arca (Scapharca) wiedenmayeri H. K. Hodson, n.sp. PI. 1, figs. 2, 6. 

The shell is rather rectangular, inflated, only slightly 

produced posteriorly. It is ornamented with about 32 ribs, 

which are about equal in width to the interspaces. The 

ribs of the right valve are slightly narrower and smoother 

than those of the left; the ribs of both valves are somewhat 

narrower in the center. On the left valve, the ribs are 
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rather strongly nodose and bifurcate; posteriorly, they be- 

come less noded and carry secondary longitudinal lines. 

The beaks are full, medially sulcate, situated at about the 

anterior fourth of the shell. The cardinal area is lanceo- 

late and bears about three lozenge-shaped grooves. The 

teeth and interior cannot be seen as all of the specimens 

consist of two valves fastened together. 

Named in honor of Dr. C. Wiedenmayer, who collected 
the material. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality number 2447. 
Arca (Scapharca) zuliana H. K. Hodson, n. sp. PI. 4, figs. 7, 8, 10. 

The shell is small, high, so tumid that a whole shell of 

two valves is about as thick as long, flattened behind the 

beaks, slightly produced posteriorly. The beaks are med- 

ially sulcate, posteriorly keeled, situated at about the ante- 

rior fourth of the whole length of the shell. There are 36- 

41 undivided ribs, crossed by growth lines which ornament 

them with knobs; the interspaces are wider than the ribs. 

The ribs of the right valve are narrower than those of the 

left, and separated by wider interspaces. The internal . 

margin is deeply fluted in harmony with the external rib- 

bing. The ligamental area extends slightly more than half 

the length of the shell, and bears about 5 chevron-shaped 

grooves. The teeth are vertical, straight, and arranged in 

an almost uninterrupted series with about 20 anterior and 

28 posterior. 

The adults are easily distinguished from other species 

by being proportionately higher, flattened posteriorly, and 

very tumid. From A. zuliana maracaibensis (n. subsp.), 

it is distinguished by its longer teeth, somewhat shorter 

hinge line and less produced posterior. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

of Buchivacoa, State of Falcon; locality numbers 6, 2040 
(ciele 
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Arca zuliana maracaibensis H. K. Hodson, n. subsp. PI. 4, figs. 9, 11. 

This subspecies is distinguished from A. zuliana 

(n. sp.) by being more produced posteriorly and having a 

somewhat longer hinge line. The teeth are fewer, shorter, 

somewhat bent, more widely spaced; the series is narrower 

at the center and wider at the ends. There are all inter- 

gradations between the species and subspecies. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

of Acosta, State of Falcon; locality numbers 6, 1415. 

Arca (Scapharca) weeksi H. K. Hodson, n. sp. Pl. 4, figs. 4, 6. 

The shell is high, small, inflated, ornamented with about 

32 ribs. On the right valve, these ribs are a little wider 

than the interspaces and are knobbed. On the left valve, 

the ribs are noded only on the anterior and are about equal 

in width to the interspaces. The beaks are inflated and 

situated a little in front of the anterior fourth of the shell. 

The cardinal area is not large and carries about 2 chevron- 

shaped grooves. The teeth are long, close-set, and arranged 

in a scarcely interrupted series with about 14 anterior and 

20 pesterior. The inner margin is fluted in harmony with 

the external ribbing. 

This shell is very close to A. zuliana (n. sp.), but there 

is no characteristic identical in the two species. A. weeksi 

(n. sp.) is smaller, has about 10 less ribs, is more irregu- 

larly shaped, has fewer teeth, fewer chevron-shaped 

grooves on the cardinal area, and narrower beaks. 

Named in honor of Mr. L. G. Weeks, who collected the 

specimens figured. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcon; 

District of Bolivar, State of Zulia; locality numbers 1948, 

2420 (? large), 3222, 3250, 4619. 
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Arca (Scapharca) berjadinensis H. K. Hodson, n. sp. 
DL ties il, BB OB. 

The shell is small, of variable shape, produced posterior- 

ly and rounded anteriorly. The beaks are high, full, and 

situated at about the anterior fourth of the shell. The um- 

bonal ridge is distinct throughout its length although to- 

ward the margin it becomes more rounded; behind this, the 

shell is concave. The ventral margin is straight or only 

slightly curved. The cardinal area is short and wide, 

occasionally marked with a few chevron-shaped grooves. 

The teeth are divided into two series, the anterior is more 

crowded and shorter, the posterior longer and. more curved 

at the end. Most of the valves carry about 28 ribs, about 

10 of which are behind the umbonal ridge; they are separat- 

ed by interspaces only slightly narrower than the ribs, al- 

though on the anterior and in gerontic specimens, the in- 

terspaces are equal to or wider than the ribs. Rather strong 

nodes cover the ribs except near and on the umbonal ridge; 

here the ribs are noded only in the very young stages; if 

any nodes at all occur posterior to the umbonal ridge, they 

are found up near the cardinal area and are weak. The 

nodes on the left valve seem to be slightly stronger than 

those on the right. The inner margin is deeply fluted in 

harmony with the external ribs. Very large, gerontic speci- 

mens measure about 22 mm. in height, 26 mm. in length 

and 19 mm. in diameter (2 valves) ; these are very produced 

posteriorly and carry a few chevron-shaped grooves on the 

cardinal area. Average adult specimens measure about 14 

mm. in height, 16 mm. in length and 14 mm. in diameter 

(2 valves). 

This species differs from Arca pittiert Dall! in being 

smaller, more produced posteriorly, and in carrying fewer 

nodes on the ribs near the umbonal ridge. A. lloydi 

Olsson ? is less produced posteriorly and carries an inter- 

1 Smithsonian Misc. Coll., 1912, vol. 59, no. 2, pp. 9-10. 

2 Bull. Amer. Pal., 1922, vol. 9, no. 39, pp. 192-193, pl. 24, 
figs. 10-12. 
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stitial thread not found in A. berjadinensis (n. sp.). The 

new species is smaller and more produced posteriorly than 

A. hindsi Olsson.! 

A. berjadinensis (n. sp.) is a very common species of 

Arca in Venezuela and varies. somewhat in shape, especially 

in the fullness of the umbones and in the twist of the pos- 

terior prolongation. 

Age: Miocene. 

Locality: Districts of Colina, Buchivacoa and Demo- 

cracia, State of Falcon, localitly numbers 24, 67, 70A, 74A, 

fare wos Sano, 25, 94,977 150A. 150B) 1s4; 185, 

Selo ets Ae 26 (2)e 225) 225A 22) Qi, 291, 298; 

POCO O07. 10L0 G2), L064, 107s, Tits. i200, 1232) 1233. 

1800, 1844, 1862, 1869, 1872, 1883, 1900, 1906B, 2036, 2054, 

Pola, 2o1 1, 25a, 2oo4, 2o9 1. 

Arca grandis waringi Maury IPL, 5 IESE Ty 2k 

Scapharca patricia Sowerby, C. J. Maury, 1917, Bull. Amer. Pal., 
vol. 5, no. 295 pp. 173-1745 ple 27, fis: 1 (partum). 

Scapharca patricia waringi Maury, 1925, Bull. Amer. Pal., vol. 10, 
no. 42 pp. os—99, pls 3, figs: 2 5. 

Dr. W. P. Woodring ? has examined a replica of the lecto- 

type (selected by Blake and Sherborn) of A. patricia 

Sowerby * and found it to be equivalent to A. tolepia Dall * 

pp. 649-650, pl. 33, figs. 7, 8. 

and A. arthurpennelli Maury.’ As long as this lectotype is 

considered valid, another name must be used for what has 

commonly been called A. patricia. A. grandis waringi 

seems the only logical name for this group. 

In Venezuela, A. grandis waringi Maury is a very com- 

mon and variable species. In Santo Domingo, occurs the 

larger form, A. grandis Sowerby, as has been previously 

stated by Dr. H. A. Pilsbry*; with this is found its sub- 
1 Loe. cit., pp. 193-194, pl. 24, figs. 79. 
2 Science, December 4, 1925, vol. 62, no. 1614, pp. 518-519. 
3 Geol. Soc. London Quart. Jour., 1850, vol. 6, D. 52. 
*Trans. Wagner Free Inst. Sci. ” Philadelphia, 1898, VOleros ues 
» Bull. Amer. Pal., 1917, vol. 5, p. 342, pl. 55, figs. 9, 10. 
6 Proc. Acad. Nat. Sci. Philadelphia, 1921, p. 404, 
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species waring? as well as the similar form A. chiriquensis 

Gabb. Trindad is the type locality for the subspecies 

waringi; Dr. Maury’s recorded “A. patricia’ from there 

may be A. grandis or only one of the numerous intergra- 

dations between the species and its subspecies. 

The numerous specimens from Venezuela have been 

carefully compared with fossil specimens from Santo Do- 

mingo, recent specimens of A. grandis, and Dr. Maury’s 

figures of the Trinidad material. A. grandis waringi 

Maury is a very variable form and the ancestor of the more 

recent species, from which it differs mainly in its smaller 

size. It becomes larger and approaches the more recent 

species more closely as it is found through successively 

younger beds, with all gradations between the species and 

the subspecies present. 

Age: Miocene and Pliocene. 

Locality: Common in the State of Falcon, locality 

numbers, 7.0) 7, (2419 S30 O45 IO NO Ge 22s Gael 

296, 298, 299, 355, 415, 785, 789 (2), 940, 1020, 1027, 1045, 

1064, 1125, 1233, 1252, 1484, 1489, 1859, 1860, 1861, 1862, 

1869, 1870, 1871, 1873, 1878A, 1882, 1883, 1885A, 1887, 

1892, 1927, 2042. 

Arca (Scapharca) saladilloensis H. K. Hodson, n. sp. _ PI. 5, figs. 1, 3. 

The shell is very small, inflated, high, and posteriorly 

keeled. The right valve has about 28 ribs, about equal in 
width to the interspaces, and coarsely noded. The beak is 

medially sulcate, high, inflated, and situated at about the 

anterior fourth of the shell. The cardinal area is fairly 

large and carries a few grooves. The inner margin is flut- 

ed in harmony with the external ribbing. The series of 

teeth is only slightly interrupted with about 21 posterior 

and 12 anterior teeth; these are long, slender, and only 

slightly larger at the ends. The right valve has not yet 

been found. ; 

This small species seems to be adult and is easily dis- 

tinguished from the young of A. zuliana (n. sp.) and of 
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A. mirandana (n. sp.), with which it is associated, by its 

stronger posterior keel, narrower beak, coarser nodes on 

the ribs, and wider denticulations on the inner margin. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. 

Arca (Scapharca) vueltana H. K. Hodson, n. sp. 
Pl. 5, figs. 2, 4, 6. 

The shell is very small, round, very round. There are 

about 25-27 ribs about equal to the interspaces in width, 

and ornamented with rather coarse nodes; the ribs on the 

posterior umbonal ridge are smooth and a little more widely 

separated. The beaks are full and situated at the anterior 

third of the shell. The cardinal area is of fair size but 

carries no grooves; it is shaped much like that of Argina. 

The hinge line is somewhat curved posteriorly. The teeth 

are long and slender and arranged with only a slight in- 

terruption; there are about 11 anterior and 16 posterior 

The inner margin is crenulated in harmony with the ex- 

ternal ribbing. 

This Arca is rare and usually poorly preserved. It is 

very small and easily distinguished from other species. 

Age: Miocene. 

Locality: Districts of Zamora, Democracia, and 

Colina, State of Falcon, locality numbers 86, 1010, 1335. 

Arca vueltana falconensis H. K. Hodson, n. subsp. 
IPL By, ines, 95 To YW 

This subspecies is less inflated than A. vueltana 

(n. sp.), and is more produced posteriorly. The beaks are 

lower, giving the subspecies a different shape, although 

the number of ribs, the cardinal area, and hinge line are 

about the same in the two forms. 

Age: Miocene. 

Locality: District of Democracia, State of Falcén, lo- 

cality number 70A. 
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Arca (Scapharca) buenavistana H. K. Hodson, n. sp. 
IPE By eS, By HS jo, He mes 

The shell is small, trigonal, produced posteriorly, round- 

ed anteriorly, and carries a sharp umbonal ridge running 

from the beaks to the margin. The ribs are evenly noded 

except for the 2 or 3 larger orcs on the posterior slope; 

these, when well preserved, are almost smooth and carry 

about 5 fine longitudinal ridges; about 10 or 11 of the 32- 

34 ribs are located on the concave posterior slope. The 

beaks are full, high, prominent and located at the anterior 

fourth of the shell. The cardinal area is flat and carries 

about 6 chevron-shaped grooves. The ribs of the right 

valve are slightly narrower than those of the left, and the 

interspaces are correspondingly larger. On the left valve, 

the ribs are slightly wider than the interspaces except on 

the anterior; on the right valve almost all of the interspaces 

are slightly wider. The teeth are arranged in two series, 

the anterior of which is shorter; at the ends, where the 

teeth are larger, the hinge line curves down, especially at 

the posterior. The inner margin is deeply fluted in harmony 

with the external ribbing. 

This species is seldom well preserved. Young speci- 

mens resemble A. berjadinensis (n. sp.), but the former 

have a sharper umbonal ridge and a longer, narrower, 

cardinal area. 

Age: Miocene. 

Locality: Districts of Colina, Democracia and Acosta, 

State of Falcon, locality numbers 80, 100, 185, 1033, 1127, 

1255, 1450, 1818, 2207. 

Arca veatchi matarucana H. K. Hodson, n. subsp. IP, By mies, 4 By. 

This new subspecies is distinguished from A. veatchi 

Olsson! by its being more produced posteriorly and by 

having wider interspaces between the central ribs; in most 

of the Venezuelan specimens, the cardinal area carries 

1 Bull. Amer. Pal., 1922, vol. 9, no. 39, pp. 189-190, pl. 28, figs. 1-3. 
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more than 3 grooves. The teeth, the number of ribs, the 

sculpture, and the fluting of the inner margin, are the same 

as that of the species. 

Age: Miocene. 

Locality: District of Colina and Falcén, State of 

Balcon, locality numbers 122B, 123, 127, 155, 10138, 2207 

(very young). 

Arca (Scapharca) mirandana H. K. Hodson, n. sp. Pl. 5, figs. 12, 13. 

The shell is small, almost elliptical in shape but abbrevi- 

ated anteriorly, tumid, produced posteriorly. The beaks are 

medially suleate and situated a little in front of the ante- 

rior fourth of the length of the shell. There are approxi- 

mately 38 ribs in the smaller shells and 42 in the largest. 

These are narrow and crossed by concentric growth lines 

which ornament the central ones on the left valve with 

small square knobs. The ribs of the right valve are almost 

smooth and narrower than those on the left. The inter- 

spaces are usually wider than the ribs. The inner margin 

is deeply fluted in harmony with the external ribbing. The 

cardinal area extends about three-fourths the length of the 

shell, and usually bears 4 chevron-shaped grooves. The 

teeth are arranged in a series slightly interrupted pos- 

terior to the beak, and curved downward at the ends. In 

the adults, the teeth number about 25 anterior and 35 pos- 

terior, but this varies. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Fulcon; 

District of Miranda, State of Zulia; locality numbers 6, 

1070 (deformed), 1436 (deformed), 1628, 1939, 1951. 

Arca (Scapharca) tirantensis H. K. Hodson, n. sp. IPL, 5 ies, 5 Gi 

The shell is of medium or small size, inflated, produced 

posteriorly. The beaks are medially sulcate, high, full, 

and situated at about the anterior fourth of the shell. It 

is ornamented with about 33-34 ribs, which are about equal 

in width to the interspaces. Most of these are bifurcate; 
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they are widest posteriorly and narrowest in the center. 

The cardinal area is lanceolate, very deep-set, and slopes 

down toward the hinge line. On an adult shell, there are 

about 9 close, chevron-shaped grooves. The teeth are un- 

known as all the specimens consist of two valves fastened 

together. 

The younger specimens of this species resemble A. mi- 

randana (n. sp.), but are higher for their length. 

Age: Miocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 1936, 2420. 

Arca (Scapharca) cornellana H. K. Hodson, n. sp. 12, Gp wes, 4, B. 

The shell is small, long and narrow, produced and 

somewhat keeled posteriorly. It is ornamented with 

about 31 narrow ribs separated by wider interspaces. Pos- 

teriorly, the ribs are wider, especially on the keel. On the 

right valve, the anterior ribs are usually bifurcase on adult 

shells. The beaks are medially sulcate, full, and situated at 

about the anterior fourth of the shell. The cardinal area 

is lanceolate, only moderately wide, and extends almost 

three-fourths of the length of the shell. The teeth are very 

short, rather widely spaced and longer on the ends of the 

series. They are arranged in a scarcely interrupted series, 

with about 22 anterior and 26 posterior. The inner mar- 

gin is fluted in harmony with the external ribing. 

This species is easily distinguished from A. mirandana 

(n. sp.) by its posterior keel and more quadrangular shape. 

‘Age: Miocene. 

Locality: District of Bolivar, State of Zulia, locality 

numbers 3249, 3250. 

Arca (Scapharca) actinophora Dall 

Scapharca (Scapharea) actinophora Dall, 1898, Trans. Wagner Free 
Inst. Sci., vol. 3, pt. 4, p. 647, pl. 38, fig. 26. 

Scapharca (Scapharca) antinophora Dall, Sheldon, 1916, Paleont. 
Amer., vol. 1, p. 50, pl. 11, fig. 18. 
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Arca actinophora Dall, Olsson, 1922, Bull. Amer. Pal., vol. 9, no. 39, 
De Lobes, Hes. i, 65 Dl. 2p, fig. 3. 

A. actinophora Dall is a rather rare species in Vene- 

zuela and not very well preserved. The few specimens 

found are like those figured by Dall and Olsson. 

Age: Miocene. 

Locality: District of Colina, State of Falcén, locality 

numbers 122A, 122B, 127. 

Arca (Scapharca) lienosa Say 121 Op ike, (OF 

Arca lienosa Say, 1832, Am. Conch., 4, pl. 36, fig. 1. 
Arca lienosa Say, Tuomey and Holmes, 1855, Pleioc. Fos. S. Car., 

1s 2K0), yoll, I, ues 2, Bk 
Arca lienosa Say, Heilprin, 1887, Trans. Wagner Free Inst. Sci., 

vol. 1, p. 97, (partim). 
Scapharca (Scapharca) lienosa Say, Dall, 1898, Trans. Wagner Free 

Inst. Sci., vol. 3, pt. 4, p. 636. 
Arca lienosa Say, Sheldon, 1916, Paleont. Amer., vol. 1, no. 1, pp. 35— 

36, pl. 7, figs. 26, 27, 28; pl. 8, figs. 1, 2. 

In Venezuela, there occurs a very abundant ark which 

is so close to Arca lienosa Say that it does not seem worthy 

of even varietal rank. In fact, some of the specimens are 

practically identical. Its ribs usually carry secondary 

grooves and the lower margin is usually arcuate. This same 

shell is still recent along the north coast of Venezuela al- 

though it is represented in the present collections by only 

two specimens. One of these is quite perfect; its lower 

margin is only slightly arcuate and the ribs carry only the 

main medial sulcus, but this seems to be mere variation. 

The recent and fossil specimens differ from A. secticostata 

Reeve in general shape and in the more closely set ribs. 

Age: Miocene and Recent. 

Locality: Districts of Colina and Democracia, State of 

Falcon, locality numbers 80, 131, 150B (?young), 155, 174, 

182, 184, 185, 204 (? fragment), 206 (?young), 1033, 1252, 

1255; recent from coast near La Vela, District of Colina, 

State of Falcon. 
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Arca (Scapharca) tamarana H. K. Hodson, n. sp. PI. 5, figs. 10, 11. 

The shell is small, inflated, posteriorly produced, or- 

namented with about 35 ribs. On the left valve, the ribs 

are rather strongly noded and about equal in width to 

the interspaces, except on the posterior keel where they 

are wider and smoother. On the left valve, the ribs are a 

little narrower and smoother. The beaks are situated a 

little anterior to one-fourth the length of the shell; they 

are medially sulcate and inflated, especially posteriorly. 

The cardinal area is lanceolate, marked with about 4 

grooves, and is almost as narrow as in Argina. The teeth 

are short in the center and longer at the ends; they are 

arranged in an almost uninterrupted series with about 26 

posterior and 19 anterior. The inner margin is scarcely 

grooved anteriorly, but is deeply fluted posteriorly. 

This species is less inflated than A. zuliana maracai- 

bensis (n. subsp.), has wider ribs, and a narrower liga- 

mental area. 

Age: Miocene. 

Locality: District of Buchivacoa, State of Falcén; Dis- 

trict of Bolivar, State of Zulia; locality numbers 1942, 

3249, 3250, 4619. 

Section ARGINA Gray 

Arca (Scapharca) democraciana H. K. Hodson, n. sp. 

IAL, @, ines, I, A, Be 

The shell is rather small, plump, equivalve, keeled 

posteriorly and slightly produced. It is ornamented with 

about 32-34 low, wide ribs, which are separated by inter- 

spaces about half of the width of the ribs; the ribs on the 

right valve and on the anterior of the left valve are 

slightly farther apart; the ornamentation of the ribs is 

slight or worn off on all the available specimens. The 
beaks are low, close-set, medially suleate, and situated at 

the anterior fourth of the shell. The hinge line is scarcely 
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interrupted and has about 31 posterior and 14 anterior 

teeth. The cardinal area is very narrow and carries 3 or 

4 grooves. The posterior end of the hinge line is promi- 

nent and looks like an ear. The crenulations of the inner 

margin ccrrespond to the external ribs and are deeper 

posteriorly. 
This abundant Arca is usually’ poorly preserved. 

Age: Miocene. 
Locality: Districts of Democracia and Colina, State of 

Faleén, locality numbers 70A, 118, 150B, 185, 187, 1026, 

1869, 1872, 1883, 1934. 

Genus GLYCYMERIS Da Costa 

Glycymeris canalis Brown and Pilsbry 

Glycymeris canalis Brown and Pilsbry, 1911, Proc. Acad. Nat. Sci. 
Philas epee G4 splash tos sO: 

Glycymeris canalis Brown and Pilsbry, Olsson (partim), 1922, Bull. 
BUneGy ale vOlnonmon a0, D. Lii, pla Lon esc, 6. i 

Glycymeris canalis Brown and Pilsbry, Maury, 1925, Bull. Amer. Pal., 
Wl, 105 jos W338, joll, AO. amas, Bis ah 

We have several hundred specimens of this stock of 

Glycymeris. It is an exceedingly common and variable 

species; there are all variations, mutations and inter- 

grading forms between the species, sensu stricto, and 

forms which have been described as G. trilobicostata 

Pilsbry and Brown and G. l/oydsmithi Pilsbry and Brown. 

We see no reason for considering these latter forms other 

than subspecies. When the specimens show the “brace- 

shaped” or 3-parted character of the ribs prominently 

to the ventral margin, there is no reason why such forms 

may not be referred to the subspecies trilobicostata. Those 

specimens which, in the adult stages, tend to become 

smooth ventrally may be referred to the subspecies lloyd- 

smithi. The peripheral outline of the valves in this group 

assumes very marked variations, varying from trans- 

versely elliptical to altitudinally ovate; gerontic speci- 
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mens tend to be produced posteriorly. 

Age: Oligocene and Miocene. 

Locality: Common in the State of Falcén; District of 

Miranda, State of Zulia; Cartagena, Colombia; locality 

numbers 6, 23, 70A, 72, 75, 78, 79, 80, 81, 82, 83, 86, 90, 

93, 94, 118, 122B, 122C, 123, 127, 130, 131) 149A OAS 

150B, 153A, 154, 155, 159, 178, 182, 188, 184, 185, 187, 

189, 198, 204, 206, 206A, 216, 291, 298, 300, 1007, 1012, 

1013; 1033, 1034) 1035, 100) Via 2d on ISS oraz or 

1887, 2027. 

Glycymeris canalis lloydsmithi Pilsbry and Brown — 

Glycymeris lloydsmithi Pilsbry and Brown, 1917, Proc. Acad. Nat. 
Sci. Phila., vol. 59, p. 39, pl. 6, fig. 6. 

Glycymeris lloydsmithi Pilsbry and Brown, Olsson, 1922, Bull. Amer. 
Pal., vol. 9, p. 353, pl. 28, figs. 8-10. ~ 

Variations which may be referred to this subspecies 

are found in several collections. Only those collections 

which contain rather abundant specimens of this subspe- 

cies are included in the list of localities. 

Age: Miocene. 

Locality: Districts cf Colina, Miranda and Democra- 

cia, State of Falcon; Cartagena, Colombia; locality num- 

bers 84, 131, 216, 225A, 1100, 1255. 

Glycymeris canalis trilobicostata Pilsbry and Brown 

Glycymeris trilobicostata Pilsbry and Brown, 1917, Proc. Acad. Nat. 
Sci. of Philadelphia, p. 39, pl. 6, fig. 5. 

Glycymeris canalis Brown and Pilsbry, Olsson (partim), 1922, Bull. 
Amer. Pal., vol. 9, pp. 349-850, pl. 21, fig. 4. 

Glycymeris trilobicostata Pilsbry and Brown, Maury, 1925, Bul. 
Amer. Pal., vol. 10, p. 184, pl. 29, fig. slits 

General remarks which apply to this form have been 

given under the discusion of th especies, sensu stricto. 

Age: Oligocene-Miocene. 

Locality: Districts of Colina and Miranda, State of 

Falcén; District of Bolivar, State of Zulia; Cartagena, Co- 

lombia; locality numbers 149A, 266, 1100, 1552, 3246, 3249, 

3250. 
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Glycymeris canalis democraciana F. and H. Hodson, n. subsp. 
IL, By mes, By Hs iol Bi, wie, 2 

This subspecies differs from G. canalis Brown and 
Pilsbry mainly in being much larger and in being pro- 

duced posteriorly. Our specimens average 40-45 mm. 

in altitude, and the greatest length is approximately 

equal to the altitude. There are 12 or more teeth on each 

half of the hinge line; the teeth nearer the center are 
more arcuate and larger. Young specimens cannot be told 

from the young of the species, sensu stricto. 

It differs from the subspecies lloydsmithi Pilsbry and 

Brown in being more produced posteriorly and in having 

ribs distinct to the ventral margin. 

Age: Miocene. 

Locality: Districts of Democracia and Colina, State of 

Falcon, locality numbers 72, 81, 82, 93, 94, 148A (cf.). 

Glycymeris tumefacta lavelensis F. Hodson, n. subsp. 
IPA, fe ates IL, ZEB role Be tates ale 

The shell is large, tumid, and slightly inequilateral. 

The submargins are only slightly curved. The beaks are 

strongly ribbed with about 13-15 main ribs which sub- 

divide in low, wide, radially striate ribs. The pronounced 

character of the ribbing near the beaks soon disappears 

into indistinct, yet perceptible, ribs which carrry to the 

ventral margin; the ribs are striate with 3-5 radial 

threads; the interspaces are usually less than half the width 

of the ribs and carry 1-2 radial threads; thus, the whole 

shell is eevered with radial threads; the ribs are scarcely 

distinguishable near the submargins, but the radial stria- 

ticn is conspicu».us over the entire surface of the shell. The 

inner basal margin is strongly toothed. The cardinal area 

is moderately wide. The line of teeth is slightly arcuate; 

the dentition is very feeble under the beaks and forms an 

area which comprises a little less than one-third the total 

length of the whole hinge line; the anterior teeth (about 6 
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in number) are strong and oblique and become progres- 

sively smaller and more peg-like posteriorly. 

This form belongs to the G. tumefacta Pilsbry and 

Brown ! stock. This subspecies has much stronger ribbing 

on the beaks, which, also, tend to be a little higher; it has 

minute radial striation which is said to be lacking on the 

type from Colombia.: The Venezuelan form is much larger 

than G. jamaicensis Dall from Bowden, Jamaica. 

Age: Miocene. 

Locality: District of Colina, State of Falcdn, locality 

numbers 122B, 123, 131, 149, 154, 155, 160, 210, 322 (7), 

1042, 1043, 1255, 1830, 1552. 

Family OSTREIDZ Lamarck 

Genus OSTREA. Linné 

Ostrea wiedenmayeri F'. Hadson, n. sp. 
126 Gy wesh 2, 65 By OS iol OY, ime. o- 

Shell thick, moderately large, attached valve finely cor- 

rugated. The upper valve is comparatively flat and shows 

concentric lines of growth. The attached valve is usually 

deep and very thick in adult specimens; when not weath- 

ered, the outer layer shows numerous, closely spaced, radial 

riblets. or plice; the area of attachment is usually large. 

When viewing the interior of the lower valve, the liga- 

mental groove is twisted obliquely to the left. The sub- 

margins are denticulate near the beak. 

The young specimens resemble O. democraciana (n. 

sp.), but are usually distinguished by the more numerous 

plicze on the attached valve. 

Named in honor of Dr. C. Wiedenmayer whe collected 

the material. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 2424, 2426, 2452. 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1917, pp. 38-39, pl. 6, fig. 7. 
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Ostrea tacalensis F. Hodson, n. sp. Pl. 9, figs. 4, 6; pl. 10, figs. 2, 4, 6. 

Shell is rather small with one valve plicate and the other 

smooth. The lower valve is ornamented with many plice, 

which are sometimes bifurcating and are usually wider 

than the interspaces; the valve is moderately deep and has 

a ligamental groove which turns very obliquely to the left; 

the margin is closely denticulate on the proximal half of 

the shell. The upper valve is smooth and not ornamented 

except by concentric lines of growth. 

This species somewhat resembles the younger speci- 

mens of O. wiedenmayeri (n. sp.), but is a smaller shell and 

has coarser plice. 

Age: Eocene-Oligocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 2438, 4609. 

Ostrea democraciana F. Hodson, n. sp. 
Pl, O, mes, 8, 73 joll, 1O, mes, i, sk 

Shell small, attached valve plicate, upper valve smooth. 

The attached valve is deep; externally, it is ornamented 

with rather strong radial plicee, which may be single or bi- 

furcating; the plice frequently project beyond the margin 

of the shell as quasi spines. The ligamental groove is usu- 

ally strongly recurved. The inside of the valves is denticu- 

late on the submargins near the beak. The upper valve is 

usually moderately convex, and not ornamented exteriorly 

except by concentric lines of growth; the margin of this 

valve is not usually undulated as in the following sub- 

species. 

The Ostrea and its varieties are very common and there 
are all intergradations between the species and its sub- 

species. 

Age: Oligocene-Miocene. 

Locality: Districts of Democracia, Federacién, Acosta 

and Buchivacoa, State of Falcén; District of Urdaneta, 

State of Lara; locality numbers 6, 815, 995, 1231, 1627, 
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1703, 1705, 1705A, 1736, 1737, 1741, 1751, 1752, 1761, 1792, 

1794, 1795, 1799, 1800, 1936 (2), 1939, 2022, 2023, 2027, 

2049, 2096 (cf.). 

Ostrea democraciana chiriguarana F. Hodson, n. subsp. 
JPL UO anes, bee joll, Ili, tates, UB, a 

This subspecies is usually somewhat smaller than the 

species, sensu stricto. Et is characterized by fewer, more 

pronounced plicz, which cause the margins of both valves 

to be very undulating. The attached valve is frequently 

depressed between the half dozen or less strong corruga- 

tions or major plicz, which are commonly found in most 

specimens. The internal denticulations near the beak are 

usually fewer on the anterior margin than on the posterior. 

The upper valve is moderately convex and usually some- 

what plicate, but may or may not be plicate. This subspe- 

cies resembles O. subfalcata Conrad except that our form 

is smaller and carries denticulations on the margins near 

the beak. 

Age: Miocene-Pliocene. 

Locality: Districts of Buchivacoa, Colina, Zamora and 

Democracia, State of Falcon, locality numbers 80, 81, 83, 

91, 171, 185, 300, 306, 1028 (7), 1065, 1358, 2410, 2416. 

Ostrea democraciana cujiensis F. Hodson, n. subsp. ; 
JE WA ies, 1, BS. 

This subspecies is very thin, as both valves are com- 

paratively flat. The attached valve is very shallow and is 

ornamented with radial plice which are not very pro- 

nounced. The upper valve is flat or slightly convex and is 

not radially ornamented; it shows concentric lines of 

growth. 

The length of the valves tends to be greater in propor- 

tion to the height than in the species, sensu stricto, or in 

the other subpsecies; also the body cavity is smaller because 

the valves are relatively flatter. 
Age. Miocene. 
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Locality: Districts of Buchivacoa, Democracia, Fal- 

eon, Colina and Miranda, State of Falcon, locality numbers 

79, 80, 86, 95, 97, 154, 169A, 179, 184, 185, 187, 303, 307, 

830 (7), 1083, 1232, 1334 (cf.), 1855, 1856, 1863, 1864, 

1865, 1866, 1872, 1911, 1927, 2207. 

Ostrea gatunensis aguaclarensis F. Hodson, n. subsp. 

Pwo fies fle tienes AS pl 12) fic. 4. 

This subspecies is distinguished from O. gatunensis 

Brown and Pilsbry ' by its larger size and by its ligamental 

groove usually being oblique in the opposite direction to 

that shown in the illustration of the type of the species. 

The attached valve is deep, and, viewing the interior, the 

short ligamental groove usually twists to the right; the ex- 

terior is ornamented with rather large, somewhat sharp 

corrugations in the younger stages; these corrugations or 

plice become more rounded in adult specimens and tend to 

bifurcate in some cases; there are usually 4 or 5 strong 

plicze on each valve with some weaker ones on the attached 

valve. The upper valve is flat or slightly concave; in the 

younger specimens, it is sometimes somewhat convex. The 

margins of both valves usually show broad undulations. 

The upper valve carries less pronounced corrugations and 
is usually broadly undulated instead of having strong plice 

like those in the species, sensu stricto. Moreover, the beaks 

of the adult attached valve are usually somewhat excavated. 

Our subspecies lacks the rugose area on the margins near 

the beaks. 

Age: Oligocene-Miocene. 

Locality: Districts of Democracia, Miranda and 
Acosta, State of Falcon, locality numbers 729, 929, 1292, 

Wiaa. 1741, 1753, 1914. 

Ostrea virginica Gmelin 

Ostrea virginica Gmelin, 1792, Syst. Nat. p. 3336. 
Ostrea virginica Gmelin, Dall, 1898, Trans. Wagner Inst. Sci., vol: 3, 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1911, p. 366, pl. 29, figs. 1, 2. 
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p. 687. 
Ostrea virginica Gmelin, Maury, 1917, Bull. Amer. Pal., vol. 5, p. 348- 
Ostrea virginica, Gmelin, Maury, 1925, Bull. Amer. Pal., vol. 10, 

pp. 232-233. 

This species is not particularly common in Venezuela as 

a fossil. 

Age: Pliocene-Recent. 

Locality: Districts of Acosta, Colina and Democracia, 

State of Falcon, locality numbers 69, 1435, 1506, 1567. 

Ostrea virginica falconensis F. Hodson, n. subsp. 
Pl’ & fie. 2 pl 18) Reena 

Weathered specimens of this subspecies are common 

and grade into the ventricose varieties of O. virginica 
Gmelin. The short, attached valve is comparatively deep 

and is sometimes ornamented with coarse radial rugze. The 

shell is typically thick and blunt at the attached end of the 

lower valve. The upper valve is flat and is not ornamented 

except by the successive lines of growth. Weathered speci- 

mens of the lower valve commonly appear to be about 

smooth. 

Age: Miocene-Pliocene. 

Locality: Districts of Buchivacoa, Demoeracia, Mi- 

randa, Colina and Acosta, State of Falcon, locality numbers 

Cl, (45.78; 80, 81) 8%, 89; 90; 92) IZ (ep) 196.) 2CieezG ee 

242 (?), 415, 1003, 1019 (and variation), 1023, 1030, 1064, 

1224, 1226, 1228), 1233) 1241, 124401325" (2), aaa: 

1567, 1860, 1861, 1862, 1874, 1880, 1882, 1887, 1888, 1889. 

Family PECTENIDZE Lamarck 
Genus PECTEN Muller 

There are so many intermediate forms between the sub- 

genera of Pecten that we ‘have preferred to retain the 

generic name, Pecten, instead of raising the subgenera to 

generic rank. 

Pecten soror urumaconis Harjis, n. subsp. 

Jel, ales, taker WP Toll, es ines, si, 4b 

| Shall averaging from 45 to 60 mm. in height and width; 

valves very unequal, the left being concave and the right 
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very convex; ribs about 20 on the concave valve, both these 

and the broad interspaces are covered with concentric 

squamose growth lines when not eroded; larger valve with 

about 22 ribs, rather wider than the interspaces; inter- 

spaces with indications of squamose growth-lines, seem- 

ingly farther apart than are those on the concave valve; 

ribs showing but few traces of growth lines; ears with 

fewer radii than seen in the following subspecies. 

The greater size of this shell serves to distinguish it 

from typical soror. 

Age: Miocene. 

Locality: Districts of Democracia, Miranda and Co- 

lina, State of Falcon, locality numbers 70C, 73, 78, 79, 80, 

81, 82 (and variation), 83, 838B, 84, 88A, 94, 97, 98, 100, 

109, 110, 115, 120, 125, 137, 138C, 140, 146, 150A, 160, 165, 

168, 185, 186, 188, 205, 207, 219A, 220, 224, 281, 292, 1064, 

1254, 1866, 1869, 1870, 1871. 

Pecten soror codercola Haus, n. subsp 
Reese Vie es oe AS) Ae: 

Shell of moderate size, concave-convex; with about 19 

well-defined costze on each valve with 2 or 3 less-developed 

marginal ones; right valve concave centrally, but with up- 

lifted margins fore and aft dorsally ; wing with three strong 

and one or two additional radii; ear with less-pronounced 

markings; both ear and wing nearly right-angled at the 

hinge terminations; fine slightly imbricated lines pass con- 

centrically over the whole exterior surface; interiorly the 

muscular scar is definitely marked above, indefinitely be- 

low, pit well marked, on either side of which, just below 

the dorsal hinge margin, there are radiating, tooth-like 

lamine; right valve, when well developed and well pre- 

served, shows an anterior ear somewhat bent out over the 

shell margin, ornamented with 6 radii much wider than 

their interspaces; below the ear, the shell margin is some- 

what abruptly bent inward and carries fine radiating striz, 

below which the regular ribbing commences, with small 
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ribs at first, increasing to the fifth which is of normal size; 

posterior wing and margin very similarly ornamented, 

though the number of small-sized ribs is but two or three; 

whole surface finely engraved with slightly imbricated con- 

centric lines, but these are often worn off on the summits 

of the ribs; each rib characterized, basally at least, by a 

median depression, hence givine a somewhat bifid appear 

ance; at the very basal margin, somewhat unusually well- 

preserved specimens show that there is a tendency to form 

another channel on the rib and hence produce a fine, raised, 

secondary rib upon the primary. 
The exact relationship of this form to soror cannot be 

stated without access to better material from Santo Do- 

mingo than we have at present, or without much more de- 

tailed descriptions of the species. The size of this sub- 

species with dimensions extending to about 70 mm., where- 

as soror has no recorded dimension of over 47 mm.; the 

clearly defined grooving of the ribs in the right valve, and 

the more clearly defined radii on ear and wing tend to make 

this a fairly distinct variety. This species is analogous 

to the West coast P. stearnsiw Dall. 

Age: Miocene and Pliocene. 

Locality: Districts of Democracia and Colina, State of 

Falcon, locality numbers 69, 123. 

Pecten gatunensis Toula 

Pecten (Flabellipecten) gatunensis Toula, 1909, Jahrbuch der k.-k. 
sae Reichsanstalt, Wien, vol. 58, (1908), pp. 711-712, pl. 26, 
@, Bo 

Pecten gatunensis Toula, Brown and Pilsbry, 1911, Proc. Acad. Nat. 
Sei. of Philadelphia, vol. 63, p. 365. 

Pecten gatunensis Toula, Olsson, 1922, Bull. Amer. Pal., vol. 9, no. 39, 
p. 197, pl. 16, figs. 3, 4. 

This is a very common species in our Miocene. The 

number of ribs is variable. Our specimens from Gatun and 

Venezuela usually show about 20 well developed ribs on 

the convex valve, in addition to the less prominent ribs 

which may be present on or near the submargins. 
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Age: Miocene. 

Locality: Districts of Miranda, Colina, Buchivacoa 

and Democracia, State of Falcén; Gatun, C. Z.; locality 

numbers 84; 122A, 122B, 125°(?), 129, 131, 132, 183, 184, 

136, 137, 138, 138B, 138C, 139, 140, 142, 144, 146, 148BB, 

149A, 150B, 155, 156, 157, 158, 159, 160, 161, 162, 166, 168, 

171, 174, 180, 185, 212, 219A, 235, 246,|259, 260A, 261, 

266, 267, 270, 277, 282 (72), 283, 285, 188, 295, 308B, 313, 

314, 318, 323, 327, 330, 332, 338, 334, 354, 359, 409, 421 

(cf.), 1009, 1014, 1270, 1834, 1835, 13839, 13842, 1627 (cf.), 

1823, 1823A, 1825, 1839, 1856, 1858, 1859, 1866, 1893 (cf.), 

1898, 1908, 1931C. 

Pecten MacDonaldi Olsson, 

Pecten MacDonaldi Olsson, 1922, Bull. Amer. Pal., vol. 9, p. 370, 
pl. 19, figs. 1, 2. 

This species is sparsely represented in our collections, 

having been found in only a few localities. 

AgeS Miocene. 

Locality: District of Colina, State of Falcon, locality 

numbers 1009 (cf.), 13832, 1508 (cf.). 

Pecten circularis venezuelanus F. and H. Hodson, n. subsp. 
PERUNGEMC TN IS Ree ae 5 oll Weenie 

This subspecies, which is very common in the Miocene 

of Venezuela, stands exceedingly close to the recent Pecten 

circularis Sowerby ' from the Pacific coast. While there 

are some variations which cannot be told from variations 

of the recent species, it is not difficult to separate most of 
the Venezuelan forms from the recent P. circularis by 

slight but rather constant differences. Our subspecies is 

slightly smaller, and the umbones are more pinches due to 

a narrowing and inflating of the umbones between the tips 

of the beaks and the submargins. The anterior ear usually 

shows stronger strize than are present on the recent P. cir- 

cularis; there are 4 or 5 strong striz on the anterior ear 

1 Proc. Zool. Soc. London, 1835, p. 110. 
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of the right valve. In our large collections from many lo- 

calities, we find many variations and all intergradations 

between the species, sensu stricto, and our subspecies vene- 

zuelanus, aS well as between this subspecies and the sub- 

species cornellanus. The specimens average about 40 mm. 

in altitude. 

Age: Miocene and Pliocene. 

Locality: Common in the State of Falcon, locality 

numbers 68, 68A, 69, 70A, 71, 73, 74A, 75 (and variation), 

78, 79 (and variation), 80, 81, 82, 83, 83A, 83B, 84, 85 (and 

variation), 88 (variation), 90, 91, 95, 96, 97, 98, 110, 111, 

115, 118, 119, 120, 125, 150, 150A, 150B (and variations), 

151, 154, 169A, 178, 184, 185, 186, 187, 1188, 196, 197, 198, 

202, 205, 205A, 206, 206A, 207, 208, 209, 215, 2G; 209) 

220, 220A, 22 eA (variation, 243! (Efipeecou: 

291, 296, 297, 298, 299 (variation), 300 (variation), 304, 

307, 675, 697, 1000, 1004, 1006, 1011, 1026, 2027, 1030 (and 

variations), 1031, 1033, 1046 (variation), 1064, 1071 (va- 

Kiation), 1072, lll, 1232) 1248) (and *varation)aalaaa 

1332) 1353, 13545 1430) 14505 1500) s67 3) 1868, 1869, 

1931C, 2054 (and variation), 2208. 

Pecten circularis cornellanus F. and H. Hodson, n. subsp. 
Pl. 14, fig. 2; pl. 15, figs. 3, 10; pl. 16, fig. 38. 

This is a subspecies in which the ribs in the adult stage 

have steep, almost vertical, sides instead of the more slop- 

ing sides of the species, sensu stricto, and of the other sub- 

species, venezuelanus; the sides are even somewhat exca- 

vated in many cases, and the tops of the square ribs project 

slightly over them. The interspaces appear almost square; 

as in the related forms, the concentric growth lines swing 

down in the interspaces and swing up on top of the ribs. 

Like the other subspecies, this is an exceedingly abundant 

and variable form. The square shape of the ribs may be 

maintained entirely to the margin or it may give way to 

ribs with slightly sloping sides. Generally, this subspecies 

is somewhat smaller than P. circularis venezuelanus, av- 
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eraging about 30-35 mm. in altitude, although some speci- 

mens exceed 40 mm. 

This subspecies may be equivalent in part to P. levicos- 

tatus Toula,' but his figures are so poor that it is impos- 
1 Jahrbuch der k.-k. Geol. Reichsanstalt, Wien, 1909, vol. 58, 

(1908), p. 718, pl. 26, figs. 4-6. 
sible to be sure. His type (fig. 4) has rounded ribs and is 

not to be confused with the square ribs so common in this 

Venezuelan subspecies. Toula’s species may be only a varia- 

tion or variety of P. circularis. 

Age: Miocene. 

Locality: Common in the State of Falcon; Gatun, 

C. Z.; locality numbers 68A, 69, 70A, 70C, 78, 79, 80 (7), 

81, 82, 83, 838A, 83B, 88A, 93, 94 (and variations), 95, 97, 

tet Aa tan, toy, eA Sse son SG. 19S (Cva= 

manomw) 19aAk, 2b, 216) 217, 219) (variation), 222, 224, 

2A ie NOOK, LOO) 10275) 10295 L030) N0Si, 1033, 1066, 

Miele iid 1232) 0255, 1256, 1332, 1447 (and varia- 

mons), 1so5, 1871. 1872, LON. 

Pecten circularis caucanus F. and H. Hodson, n. subsp. 
IPA, I, takes TL, Ss 

This subspecies is distinguished only in adult forms and 

is characterized by the radial striation of the ribs. The 

ribs typically have sloping sides as in the species, sensu 

stricto, but many specimens have been noted which have 

rather square ribs which are becoming distinctly striate. 

The number of striz on a rib is very variable, but usually 

there is a strong stria, which may be almost a supple- 

mentary riblet, at the base of each rib, with 1—4 smaller 

striz between the crest of the rib and the strong, basal, 

radial thread. Between the strong radial threads at the 

base of adjacent ribs, there is a deeply incised, channeled, 

radial sulcus. 

The striation is never present on the younger shells, 

which cannot be told from young shells of either of our 

other two subspecies. 
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Age: Pliocene. 

Locality: District of Democracia, State of Falcén, lo- 

cality number 69. 

Pecten (aff. Plagioctenium) gilbertharrisi F. and H. Hodson, n. sp. 
PIN OS figse ey on ple 2 Onetioemo. 

Shell is about as wide as high, equivalve, and almost 

equilateral except for the ears. The valves are moderately 

convex, and ornamented with about 17 high, flat-topped 

ribs, the sides of which are almost vertical. The inter- 

spaces are about as wide as the ribs or a little wider. The 

flat-topped ribs are crossed transversely by elevated, incre- 

mental lamelle. The anterior ear is radially striate, the 

posterior is smoother and crossed by curved growth lines. 

This is an extremely common species but the specimens 

are almost never well preserved. 

Named in honor of Prof. G. D. Harris, who has done 

splendid work in advancing our knowledge of Venezuelan 

paleontology. 

Age: Miocene. ; 

Locality: Districts of Democracia, Miranda, Colina 

and Buchivacoa, State of Falcon, locality numbers 100 (va- 

riation), 103, 221, 280 (ef); 3it “C) 413, Zaire 

variations), 1823, 1823A, 1824, 1840, 1848, 1854, 1855, 

1856, 1858 (and variations), 1859, 1860, 1862, 1863 (va- 

riation), 1864, 1867, .1892, 1893, 1905, 1906, 1908, 1910 

(and variations), 1912, 2024. 

Pecten gilbertharrisi democracianus F'. and H. Hodson, n. subsp. 
Pils 20s tierra: 

This subspecies differs in having rounded, v-shaped 

ribs, and in having the growth lines swing down on top of 

the ribs instead of crossing them straight and at right 

angles to the length of the ribs. 

Age: Miocene. 

Locality: Districts of Democracia and Miranda, State 

of Falcon, locality numbers 79 (variation), 95 (variation), 
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150A, 168 (variation), 169A (variation), 229, 236, 1848, 

1866, 1869. 

Pecten interlineatus aidei (Williston MS.) Harris, n. subsp. 

Pl. 15, figs. 6, 9. 

Williston’s types, herewith figured, agree fairly well 

with Pilsbry’s diagnosis and figure,! except they are prac- 

tically twice the dimensions of his San Domingan type. 

The ears seem marked a little defferently in the two forms. 

Closely related to these forms, is P. crocus Cooke,? from 

the “Oligocene” near Crocus Bay Anguilla.’ 

Age: Miocene. 

Locality: Districts of Democracia and Miranda, State 

of Falcon, locality numbers 84, 87, 1064, 1067 (cf.), 1866. 

Pecten (Chlamys) buchivacoanus F. and H. Hodson, n. sp. 

JEL, 1G, ines, 5 5 Os ik 

Shell is of medium size, equivalve, varies from 20 to 50 

mm. in altitude, and is usually about as wide as long. Young 

specimens are usually a little higher than long. Both valves 

are similar, moderately inflated, and carry 17-18 radially 

striate, rounded ribs, which are about as wide as the striate 

interspaces. The ribs carry 3 strong, radial strie#, the most 

prominent of which is down the middle of the rib; the 

other two primary striz are on each side about half way 

between the crest of the rib and the middle of the inter- 

spaces; on top of the rib on either side of the middle radial 

thread, there sometimes appears an intervening secondary. 

In the middle of the interspaces, there is a radial thread 

which is stronger than the one on either side of it at the 

base of the ribs; in younger specimens, only the middle 

thread in the interspaces is present. The growth lines 

form scaly imbrications when they cross the radial strie; 

the scales are easily worn away and are lacking in even 

slightly weathered specimens. 

1 Proc. Acad. Nat. Sci. Phila., 1921, p. 411, pl. 45, figs. 3. 
2 Carn. Inst. Wash., 1919, Publ. No. 291, p. 135, pl. 9, fig. 2a. 
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The hinge line is about two-thirds the width of the 

valves. The ears are approximately equal in length, ra- 

dially striate, with 9-10 striz of varying strength. 

This species bears some resemblance to P. sansebasti- 

anus Maury.’ Our species has more radial strize in the 

interspaces and the shell is slightly wider. 

Age: Oligocene. 

Locality: Districts of Buchivacoa, Miranda and Petit, 

State of Falcon, locality numbers 36 (variation), 38 (or 

variation), 45, 46, 49 (variation), 58, 60 (or variation), 

254, 155, 404, 1084, 1221, 1262, 1649, 1763, 1963, 1967, 

2002, 2004. 

Pecten buchivacoanus maracaibensis F. and H. Hodson, n. subsp. 

Pl. 17, fig. 6. 

This subspecies differs in being more inflated and usu- 

ally much larger, averaging 50—75 mm. in altitude. The 

striz seem to appear ata slightly younger stage. The inter- 

spaces are somewhat narrower and the ribs are a little 

more prominent and less rounded on top. The subspecies 

falconensis differs in having slightly narrower, more V- 

shaped interspaces and in having strize of about equal 

strength both on the ribs and in the interspaces. In the 

subspecies falconensis, there is a sulcus down the middle 

of the interspaces, which corresponds to a primary radial 

thread in the species, sensu stricto, and in the subspecies 

maracaibensis. There are all intergradations between this 

subspecies and the species, sensu stricto, as well as between 

the two subspecies. 

Age: Miocene. 

Locality: Districts of Democracia, Miranda, Colina 

and Acosta, State of Falcon, locality numbers 100, 136, 

187, 138C, 139, 140 (variation), 143, 241, 269B, 270, 283, 

288, 310, 314, 322, 331), 332; 359) 413) 4118) 42a eles 

LAE ASS SA by AwIe 3: 

1 New York Academy of Sciences, 1920, vol. 3, pt. 1, p. 19, pl.3, fig. 1. 
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Pecten buchivacoanus falconensis F. and H. Hodson, n. subsp. 
PL 17, figs. 2, 3-4, 5, 7. 

This subspecies differs in having the ribs more sloping 

and in having the interspaces more v-shaped than in both 

the species, scnsu stricto, and the subspecies maracaibensis ; 

in the latter two, the interspaces are rather flat and termi- 

nated by the rather steep flanks of the ribs. This sub- 

species further differs in the character of the radial strie, 

which are almost uniform in strength and regularly spaced 

over the ribs. In the adult stage, there are about 7 of 

these strie regularly spaces on the sides and top of each 

rib; in the interspaces, there are 2 or sometimes 3 strie, 
and, in the middle of the interspace, there is usually a 

sulcus instead of a radial thread. This subspecies is more 

inflated than the species, and sometimes is even more in- 

flated than the subspecies maracaibensis, but the latter 

subspecies is usually larger. 

Age: Miocene. 

Locality: Common in the State of Falcon, locality 

numbers 68, 73, 78, 79, 80, 81, 83, 84, 88, 97, 98, 100, 109, 

eet 120) A228 122 123.25, et 132.1338, 137, 

138, 188C, 142, 146, 149A, 149B, 150, 150A, 154, 155, 156, 

159, 168, 174, 176, 178, 181, 183, 185, 205, 205A, 206, 207, 

Booeatae(?), 220) 224, 227, 229) 1232, 233) 236, 235241, 

2aoe2ole 264, 266, 269A, 270, 277, 283, 289 (2), 297, 300, 

303, 305, 306 (?), 311 (or variation), 330, 331, 338, 421, 

fia, 1006. 1011, 1013, 1017, 10338, 1035,:1111, 1116, 1281, 

1255, 1266, 1270, 1334, 1337, 1430, 1507, 1552, 1704, 1817, 

1825, 1827, 1854, 1855, 1856, 1858, 1859, 1860, 1861, 1863, 

1866, 1868, 1871, 1892, 1897, 1927, 19381C. 

Pecten (A-quipecten) effossus Brown and Pilsbry 

Pecten (Aiquipecten) effossus Brown and Pilsbry, 1911, Proc. Acad. 

Nat. Sci. of Philadelphia, p. 364, pl. 28, figs. 4, 6. 

This species is not common in our Venezuelan collec- 

tions, having been found in only two localities. 

Age: Miocene. 
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Locality: Districts of Miranda and Democracia, State 

of Falcon, locality numbers 341, 1808. 

Pecten (aff. ZEquipecten) quirosensis Harris, n. sp. 
Pl! 16, figs, 1. 2.4, Sales 

Shell small, tumid, inequivalve, equilateral; surface 

marked by 16 well-defined ribs, or 18, if the edges of the 

submargins are included; ribs of the left valve simple in 

earlier stages of growth, broader than the interspaces, be- 

coming higher or subcarinate toward the ventral margin 

by the increase in height and size of the median portion of 

the rib; carinze with a few distant nodules near the ventral 

margin; interspaces with sharply defined, distant, raised, 

concentric lines; right valve of about twice the depth of 

the left, similarly, but much less distinctly sculptured; 

ctenolium with about 6 teeth; anterior ear of right valve 

with 5 strong rays; ears of left valve and posterior ear of 

right valve ornamented with 4—6 fine, scaly radials, which 

become successively smaller toward the submargins; sub- 

margins sharply defined, narrow, and usually smooth; in- 

terior showing short, low-down, auricular crura, ligamental 

erura, and ribbing, strong marginally, dying out gradually 

before reaching the middle of the shell. 
This shell would appear to be closely allied to P. per- 

latus of Crocus Bay, Anguilla, referred by Cooke to the 

“Oligocene.” His diagnosis and figure seem to be of the 

right valve only. His expression “‘submargins with close 

radial riblets which form an uninterrupted series with 

those of the ears’?! would seem to differentiate his from 

our species. In size and general appearance, the forms 

are very similar. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. : 

1 Carn. Inst. Wash. Publ. No. 291, p. 131, pl. 18, fig. 3. 
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Pecten (aff. Nodipecten) colinensis F. and H. Hodson, n. sp. 
Jeb als}, ies, 35 Ge iil aS wats ee 

Shell averages 90-100 mm. in altitude, and is nearly 

equivalve, suborbicular and moderately convex. The right 

valve is ornamented with about 11 rather flat-topped, 

prominent, radially striate ribs, in addition to less well 

developed ribs and radial striz on the submargins; the tops 

of the ribs carry 3 or 4 about equally spaced, coarse, radial 

strie; the sides of the main ribs are steep; the interspaces 

are about as wide or slightly wider than the ribs and carry 

1-3 strong, radial threads; the radial ornamentation is 

crossed by the concentric lines of growth which swing up 

over the top of the ribs; at the points of intersection of the 

two sets of ornamentation, small beads or prominences are 

formed on the radial striz, but no large nodes or large im- 

bricating scales are to be found on this valve, which easily 

distinguishes it from the left valve. The hinge line is 

straight and about one-half as long as the disc of the shell. 

The anterior ears are slightly longer than the posterior; 

both are radially striate with 5-6 or more, strong, radial 

threads which are slightly noded by the imbricate growth 

lines. The left valve is ornamented with about 12 main 

ribs in.addition to the incipient ribs and strize on and near 

the submargins. The tops of the ribs are slightly rounded 

and carry 3-5 slightly scaly, radial striz; the interspaces 

are about as wide, or slightly narrower than, the ribs, and 

carry 1-3 strong radial threads of the same general char- 

acter as those on the ribs; at periodic intervals, usually 

about 10-15 mm. apart, there occur concentric rows of 

prominences, which are noticeable on all the ribs and inter- 

spaces of the left valve; the characteristic feature of this 

species is that every third rib on this valve bears larger 

nodes or very prominent scales at points of intersections 

with the rows of concentric prominences. 

The left valve of P. nodosus Linné usually has 9-10 
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ribs with every rib noded; the left valve of P. pittiert Dall + 

has about 10 ribs with every other rib noded more strongly ; 

the left valve of the present species has 11—12 ribs with 

every third rib noded more strongly. 

Age: Miocene-Pliocene. 

Locality: District of Colina, State of Falcén, locality 

numbers 115, 125, 150, 151, 188, 205A, 207, 208, 209 (2), 

DOP AOA (DY. WALL WD, IES 

Pecten coderensis (Williston MS.) Harris, n. sp. 
Pl. 18, figs. 2, 4, 5- 

There are about 16 or 17 ribs on either valve that have 

a tendency, especially in the left valve, to be shaped like 

an inverted V; in the right, nearly flat valve, this angularity — 

is generally somewhat modified, and occasionally in the left, . 

the ribs are rounded; in old right valves, the ribs may be 

very much rounded over and tend to become obsolete. Con- 

centric marking is seen on young and well preserved speci- 

mens to consist of beautifully even, fine, engraved lines. 

Towards the base there may be a rougher, coarser lining. 

The submarginal areas are smooth and narrow and drop 

off abruptly to the auricular areas. The anterior ear of 

the right valve is perhaps the most noticeable feature of 

the shell. It is very well developed as the figures show and 

carries 6 or 7 radii increasing in strength and scabrous 

ornamentation towards the hinge margin. The posterior 

ear is very large and triangular and is marked only by 

very fine lines of growth; ctenolium, in the best preserved 

specimen we have, with 5 or 6 teeth. The angular char- 

acter of the ribs of the left valve makes them appear 

farther apart than in the opposite valve; the concentric 

lining is apt to be better preserved; the ears are more 

nearly equal in shape and size and carry 8 or 10 radii 

which with their interspaces are beautifully marked with 

1 Smithsonian Miscellaneous Collections, 1912, vol. 59, mumber 2, 
publication 2077, p. 10; and Proc. U. S. Nat. Museum, vol. 66, 1925, 

arty Li, ple digg tie. 6. 
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fine growth lines. 

In the matter of marking and in some general char- 

acters, this species resembles P. thompsoni Maury of Santo 

Domingo, and in auricular matters, P. vaun Cooke from 

Anguilla. P. maturensis Maury from East Trinidad in 

very late Tertiary or early Quarternary times is of this 

general type, though in that, it is the left valve that tends 

to lose its ribbing and become flat. This Pecten, however, 

is considerably larger than the above-mentioned forms. 

Age: Miocene-Pliocene. 

Locality: Districts of Democracia, Colina and Zamora, 

State of Falcon, locality numbers 69, 1022 (and variation), 
ieaastoos, 1497. 

Pecten coderensis willistoni Harris, F. and H. Hodson, n. subsp. 
Pl. 20, fig. 2. 

This subspecies is easily distinguished from P. coderen- 

sis (Williston MS ) by its smaller size, more convex valves, 

and sharper, move elevate ribs. However, there are all 

intergradations between these two forms, and the sub- 

species merely marks the limit of variation toward being 

smaller and more sharply ribbed. 

Age: Miocene. 

Locality: Districts of Democracia, Miranda, Colina, 

Zamora and Falcon, State of Falcén, locality numbers 69, 

7OA (variation), 70B (intermediate forms), 70C, 71 (va- 

riation), 98, 200, 298, 307, 1022, 1024 (cf.), 1027 (frag- 

ments, 1243 (variation), 1248, 1355, 1858, 1497, 1874 (va- 

riation), 1886 (?), 2205 (variation). 

Pecten antiguensis churuguarensis F. and H. Hodson, n. subsp. 

PL PD, ines, Un 6, 449 jolh Be, mie, 2. 

Shell is orbicular, inequivalve, translucent so that the 

internal lire are frequently visible from the exterior. The 

altitude averages 50-70 mm. There are 13-14 undulating 

-ribs which extend to the margin of each valve. The flat 

left valve in the younger stages has squarer ribs than the 
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more convex valve; the flat valve tends to be a little con- 

cave in some specimens, although it is generally slightly 

convex. Both valves are ornamented with concentric 

growth lines which swing up over the rather low, undulat- 

ing ribs, and down in the narrower interspaces. On each 

side of the interspaces, at the base of the ribs, are internal 

lirze, which usually are visible on the outside as radial dark 

lines separating the ribs and interspaces. The ears on the 

inflated right valve are pointed and produced above the 

hinge line as triangular projections on each side of the 

umbo. The lire are about equally spaced in the younger 

stages, but on the margins of the adult shells the inter- 

spaces are a little wider than the intervals between the 

pairs of liree. There is no contraction of the adjacent lirze 

toward the margin as mentioned in the description of P. 

antiguensis Brown.' 

This species is similar in some respects to P. antiguen- 

sis Brown, but does not show the tendency to become 

smooth towards the margin of one valve, nor do the ad- 

jacent pairs of lirze tend to contract toward the margin. 

The pointed ears, also, are very characteristic of our spe- 

cies, which is very common in its occurrence. 
Age: Oligocene. 

Locality: Districts of .Petit, Miranda, Federacion and 

Buchivacoa, State of Falcon, locality numbers 16, 30, 32, 

33, 36, 40, 41, 47, 58, 59, 254, 429 (?), 489, 496, 500, 973, 

1036, 1038, 1050, 1051, 1054, 1057, 1058, 11380, 1141, 1217, 

1637, 1662, 1954, 1963, 1965, 1966 (?), 1987, 2002C, 2004, 

2005, 2008. 

Pecten (Amusium) aguaclarensis F. and H. Hodson, n. sp. 
Bl 18) fig. 1; pk 20> aesheleee 

Shell averages 85—100 mm. in altitude, and is about as 

long as high. Both valves are moderately convex with in- 

1Proc. Acad. Nat. Sci. of Philadelphia, 1913, p. 613, pl. 18, 
figs. 1-3, 5. ; 
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conspicuous, concentric lines of growth. In well preserved 

fragments, the internal lire are visible on the outside of 

the shell as dark, radial lines. The specimens are fre- 

quently very much thickened with gypsum; in some cases, 

the replaced shell is 10-15 mm. thick, instead of less than 

1 mm., which is its normal thickness. The right valve is 

strengthened with about 10 pairs of internal lire; the dis- 

tance between each pair is 2—4 times as great as the in- 

terval between the constituent lire. The left valve has 

10-12 pairs of internal lire; the distance between the pairs 

is about equal to or slightly greater than the distance be- 

tween the lire which constitute a pair. In both valves. 

the submargins are fairly wide. Specimens of either valve 

may occasionally show supplementary lire adjacent to, 

and parallel to, the main pairs of lire. 

This character of having equally spaced lire in one 

valve and paired lirz in the other valve is found in P. pleu- 

ronectes Linné, which is slightly larger and does not have 

such prominent lire in the younger stages. 

Age: Oligocene-Miocene. 

Locality: Districts of Federacion, Buchivacoa, Demo- 

cracia and Miranda, State of Falcén; District of Urdaneta, 

State of Lara; locality numbers 15, 16, 806, 810, 995, 1058, 
moet Ao4 1Sn. 1290.) 1291, 1294 A73e3, bio, 1%SsG, 17ST, 

1740, 1939, 1979, 2035. 

Pecten (Amusium) luna Brown and Pilsbry 

Pecten (Amusium) luna Brown and Pilsbry, 1912, Proc. Acad. Nat. 
Sci. of Philadelphia, vol. 64, p. 514, pl. 23, fig. 1 (lapsus 
calami for pl. 24, fig. 1). 

Pecten (Amusium) luna Brown and Pilsbry, aaa a 1922, Bull. 
Amer. Pal., vol. 9, pp. 377-378, pl. 20, fig. 1 

This species is rather uncommon in our Miocene beds. 

The valves are about equal, except in convexity; one valve 

tends to be only flatly convex. 

Age: Miocene. 

Locality: Districts of Democracia, Colina and Mji- 

randa, State of Fale6n; Cartagena, Colombia; Gatun, C. Z.; 
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locality a 68, 70A (?), 81, 83B, 84, 85, 108, 115, 120, 

1225 122€; , 138B, 146, 150, 152, 156, 160, 176 (cf.), 

181, 188, ae Be 205A, 206, 207, 208, 209, 216, 219A, 222, 

229, 232,233, 234,241 2910 293) 01h 3047 009s 2 ale 

12538, 1322, 1823, 1867. 

Pecten (Amusium) mortoni Ravenel 

Pecten Mortoni Ravenel, 1844, Proc. Acad. Nat. Sci. of Philadelphia, 
96 pegGs 

Pecten Mor ees Ravenel, Tuomey and Holmes, 1855, Pleiocene Fos. 
, p. 27, pl. 10, figs. 1, 2. 

Pecten UG soa Mortoni Ravenel, Dall, 1898, Trans. Wagner Fr. > 
Inst. Sei. of Philadelphia, p. 757. 

Some large specimens of this species are found in the 

Pliocene of Venezuela. The Miocene species are slightly 

smaller. 

Age: Miocene and Pliocene. 

Locality: Districts of Democracia, Colina and Zamora, 

State of Falcon; Gatun Spillway, Gatun, C. Z.; locality 

numbers 69, 1022, 1030, 1357. 

Pecten (Amusium) zamorensis F’. and H. Hodson, n. sp 
Pl 220 fee (emia 

Shell averages 40-50 mm. in altitude, is moderately 

convex and slightly oblique. The hinge line is a little less 

than a third of the length of the disc. The ears are smooth 

except for growth lines and demarked from the umbones 

by a low, steep ledge. The umbones carry about 18 low, 

narrow ribs, which extend some 10-15 mm. from the tip 

of the beaks before they disappear. The shell shows faint, 

concentric lines of growth. Internally, the distal half of 

the valve carries about 14 pairs of internal lire, which 

extend about half-way from the margin toward the beak 

before they disappear; the young stages show no internal 

lire; in the adult stage, the main interspaces between the 

pairs of lire are about equal to or slightly greater than the 

distances between the constituent liree which form a pair. 

The left valve is fragmentary or young in our collections, 

but seems to be similar to, but slightly flatter than, the right 

valve. 
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Age: Pliocene. 

Locality: District of Zamora, State of Falcon, locality 

number 1353. 

Family SPONDYLIDZ Fleming 

Genus PLICATULA Lamarck 

Plicatula densata Conrad Jl, Ba, ines, UW, We 

Plicatula densata Conrad, 1843, Proc. Acad. Nat. Sci. of Philadelphia, 
wll. il, jo, Sulal. 

Plicatula densata Conrad, 1845, Foss. of the Medial Tertiary, p. 75, 
joll, Als, safe, 

Plicatula densata Conrad, Whitfield, 1894, Monograph 24, U. S. Geol. 
Survey, p. 35, pl. 5, figs. 3-8. 

Plicatula densata Conrad Dall, 1898, Trans. Wagner Free. Inst. Sci. 
of Philadelphia, vol. 3, pt. 4, p. 763 (partim). 

Plicatula densata Conrad, Dall, 1915, U. S. Nat. Mus., Bull. 90, 
p. 125 (partim). 

Not Plicatula densata Conrad, Cooke, 1919, Carnegie Inst. Washing- 
ton, publ. no. 291, p. 145, pl. 11, fig. 12 a-b. 

This species is rather common and shows many varia- 

tions in thickness of shell, size, and sculpture. In general, 

our specimens are a little thinner than most specimens of 

P. densata from the Maryland Miocene. 

Age: Miocene. 

Locality: Distvicts of Democracia and Miranda, State 

of Falcén, locality numbers 6, 73, 78, 79, 80, 81, 82, 83, 

Ba ot) 85, 93, 94, 95, 96, 97; 185, 186, 204, 220; 2255229) 

240234 273, 1033) 1064, 1065, 1232, 1552, 1855, 1856, 

1858, 1871, 1911. 

? Plicatula densata democraciana F. nd H. Hodson, n. subsp. 
Pl. 24, figs. 3, 4, 7, 8. 

? Plicatula densata Conrad, Cooke, 1919, Carnegie Inst. Washington, 

publ. no. 291, p. 145, pl. 11, fig. 12 a—b. 

This subspecies differs in having a very thin shell, which 

refiects the exterior sculpture as pronounced undulations 

on the inside of the valves; the internal “ribs” correspond 

to the interspaces between the plice on the exterior of the 

valves. The pallial line usually cannot be detected in our 

specimens; the interior of the valves, instead of being 

smooth and porceleous, is roughened with submicroscopic, 
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radial striz and, occasionally, faint, concentric lines of 

growth. Our subspecies is somewhat larger than the spe- 

cies, sensu stricto. 

Age: Pliocene. 

Locality: District of Democracia, State of Falcon, lo- 

eality number 69. 

Genus SPONDYLUS Linneé 

Spondylus falconensis Harris, m. sp. PL 238, figs. 4, 5; pl. 24, fig. 9. 

Shell of medium size, inequivalve and somewhat oblique; 

surface markings consist of: (a) about 5 or 6 primary 

radii, heavily spined, (b) 5 to 10 secondary radii between 

the primaries, the middle one having a tendency to be 

strongest, (c) finer radii of various sizes; all radii strongly 

fimbriate or scaly. 

Dr. Maury has given an excellent and detailed descrip- 

tion of her Spondylus lucasi: and it would appear that 

lucasi and falconensis have much in common in detailed 

structure; but the small size of lwcasi and its seeming lack 

of a half-dozen strongly spinose primary radii suggest 

noteworthy differences. Since the largest dimension for 

lucasi is 33 mm. and falconensis easily reaches 100 mm., 

we are dealing either with different species or very dif- 

ferent stages of development in specimens. What is needed 

at present is good, enlarged, photographic illustrations of 

the exterior characteristics of lucas. 

The general aspect of the species is like that of S. bos- 

trychites Sowerby as interpreted by Maury,” or S. chiri- 

quiensis Olsson.’ 

Age: Miocene. 

Locality: Districts of Colina and Miranda, State of 

Falcon, locality numbers 121, 151, 180, 182, 206, 275, 1012. 

1Scient. Surv., N. Y. Acad. Sci., vol. 3, 1920. 
2 Bull. Amer. Pal., vol. 5, pl. 58, fig. 4. 
3 Bull. Amer. Pal., "vol. Bp ‘pl. 23, foe 1, 3, 5, 6. 
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Spondylus carmenensis F. Hodson, n. sp. 1PAL, 75, toe IS A a 

As in the case with most species of Spondylus, our 

form shows exceedingly great variations both in shape and 

sculpture. The average greatest altitude of our adult speci- 

mens is from 70-80 mm. The lower valve is very convex 

and deep. In the young stages, the flat valve is slightly 

convex, but soon becomes flat or even slightly concave. 

The beak of the lower valve extends moderately beyond 

the hinge line; both valves show a tendency to have striate, 

rather small ears. The radial sculpture in the convex valve 

consists of some 15-17 primary radials, which are occa- 

sionally rather hard to distinguish from the secondary ra- 

dials, which typically occur about half-way between the 

primaries; the primaries, except those adjoining the sub- 

margins, tend to carry low, decumbent spines. Between 

the more prominent primary and secondary radials, there 

are 6 or more, small, scaly, teritiary threads which cover 

the interspaces; there are about 3—5 of these threads to 

the millimeter. The primary threads on the flat valve are 

closer together and usually bear low spines; between the 

primaries, there are secondary and, in well preserved speci- 

mens, scaly, tertiary threads; there are fewer tertiary 

threads between the larger ones than on the convex valve; 

the radial. sculpture is crossed by close-set, slightly scaly 

growth lines. 

The species is somewhat larger than S. scott? Brown 

and Pilsbry! and has a much flatter upper valve. It is 

much larger than S. bostrychites Guppy as interpreted by 

Cooke.? 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 1649, 1967, 2436. 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1912, p. 514, pl. 25, tigs. 1-2. 

2 Carnegie Inst. of Washington, no. 291, 1919, p. 144, pl. 11, figs. 1la—b. 
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Family ANOMIIDZ Gray 

Genus ANOMIA Miiller 

Anomia gabbi falconensis F. Hodson, n. subsp. 
Ved, 4k ines, 18 joll, AG, ines, Il, 2. 

This subspecies is exceedingly like A. gabbi Pilsbry and 
Johnson ' in general appearance and ornamentation. The 

difference lies in the position of the minor byssal scar. The 

two major scars are located, respectively, at the top and 

near the postreior basal part of the major, somewhat rect- 

angular, muscle attachment area; the smaller byssal scar 

lies more or less between the two major scars; it is slightly 

anterior of a line connecting the centers of the two largest 

scars, and may be equidistant from them or slightly closer 

to the lower scar; thus, the minor scar is always somewhat 

above and in frort of the lower major scar. In the descrip- 

tion of the species. sensu stricto, it is stated that the ad- 

ductor impression is alongside the minor byssal scar, not 

lower down. Our subspecies is usually somewhat larger 

than A. gabb:. In some of our collections, the muscle scars 

are not well preserved, so that a few of our specimens may 

possibly belong to the species, sensu stricto. 

Age: Miocene. 

Locality: Districts of Miranda, Democracia and Co- 

lina, State of Falcén, locality numbers 70A, 71, 118, 219, 

1227, 1233, 1500, 1856, 1861, 1862, 1863, 1875, 1889C (cf.), 

SN), WS, ZO, (eis). 

Anomia palmasensis F. Hodson, n. sp. 12 A mes, BB, Oe 

Only the upper valve of this species has been found. 

One of the most characteristic features of this species is 

its doubly selliform shape; one large, convex, altitudinal 

saddle-shaped depression is found on the exterior, extend- 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1917, p. 193; Proc. Acad. Nat. 

Sci. of Philadelphia, 1921, p. 409, pl. 48, fig. 1. 
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ing from near the beak to the ventral margin; the other 

convex, transverse, selliform depression occurs on the 

inside of the valve and is caused by the turning up of the 

posterior and anterior edges of the valve; the two major, 

selliform folds are somewhat at right angles to each other. 

The altitudinal, selliform depression continues to the 

ventral margin, where it is produced as a sharp, subangu- 

lar, depressed fold; the ventral part of the shell is fre- 

quently more pointed than the dorsal. The radial sculp- 

ture is variable, sometimes zigzagged, sometimes slightly 

imbricated alone some of the concentric growth lines; it 

nearly always shows at least traces of secondary radials 

between the primaries in well preserved specimens. The 

muscle scars are located in a somewhat rectangular area 

along the internal ridge, which corresponds to the alti- 

tudinal, exterior, selliform depression; this area is very 

nearly central in its location; in it, there are two promi- 

nent scars, one being located at the top of the area, and 

the other near the base on the posterior side; the third is 

a medium-sized byssal scars, almost adjacent to, and along- 

side of, the prominent posterior basal scar, but not at all 

above it. : 

This species is somewhat like A. gabbi Pilsbry and 

Johnson (loc. cit.), but the striking and consistent differ- 

ence in shape of the two shells makes it impossible to con- 

fuse them. 

Age: Miocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 2267, 2278, 2392. 

Anomia venezuelana Harris, n. sp. Pi23, figs. 2,05 pl. 26; fig. 4: 

Adult shell of rather large size; roundish but with a 

tendency to be drawn out posteriorly; shell substance 

rather thick, especially about the umbones; surface smooth 

about the umbones generally in young thin shells, but even 

on these there may be a suggestion of slight protuber- 



44 BULLETIN 49 44 

ances arranged roughly in rows; surface irregularities be- 

come more pronounced in large old specimens and seem to 

suggest a close relationship with some forms of ephippium; 

‘the ribbing sometimes becomes strong enough even to sug- 

gest a distant relationship with gabbi. 

Only the left or upper valves are represented in any of 

our material. They sometimes show an irregularity on 

the hinge margin just anterior to the beak, consisting of 

a slight tooth-like projection and socket-like notch. 

Age: Miocene and Pliocene. 

Locality: Districts of Democracia, Colina, Miranda 

and Falcon, State of Falcon, locality numbers 69, 71, 84, 

85, 86, 202, 203, 1021, 1027, 1233, 1243, 1244, 1881, 1886, 

1887 (cf.), 2206. 

Family PHOLADOMYACIDZ Gray 

Genus PHOLADOMYA Sowerby 

Pholadomya falconensis F. and H. Hodson, n. sp 
PL 26. fic. 6: pl. 27eeeeeeiees 

The shell is very large, oblong, and not very ventricose 

for its size. The beaks are high, broad, almost contingu- 

ous, and located just behind the blunt, anterior extremity. 

The whole shell is ornamented with concentric ribs which 

are more pronounced on the umbones; the ribs are wider 

than the interspaces. The concentric sculpture is crossed 

by oblique, radial ribs, of variable strength; they become 

slightly farther apart and less pronounced on the posterior 

slope; the radial ribs are not found on the blunt, anterior 

end; the intersection of the concentric and radial ribs pro- 

duces elevations or bumps. 

This species is very large. It is much larger than P. 

walli Maury * and is much less ventricose. 

Age: Miocene. 

Locality: Districts of Colina anid Democracia, State of 

Falcon, locality numbers 80, 131, 151, 205, 207, 260A, 1016. 

1 Bull. Amer. Pal., 1925, vol. 10, pp. 332-333, pl. 42, figs. 8-11. 
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Family CRASSATELLITIDZ Dall 

Genus CRASSATELLITES Kruger 

Crassatellites aviaguensis F. Hodson, n. sp. 

IPL, Sh, ames, 25 5 teh, IOs 

The shell is large, somewhat elongate, and thick. The 

anterior end is shorter than the posterior, and the length 

of the shell somewhat greater than the height. The lunule 

is large, deeply impressed, and fairly wide; it is very vari- 

able in shape, length, width and depth; generally, it is deep- 

ly sunken and surrounded with a steep ledge; in specimens 

about 45 mm. in height, the lunule varies from 18 to 25 

mm. in length, afd from 6 to 10 mm. in width. The es- 

cutcheon is narrower and longer than the lunule; along the 

border of the escutcheon, on the posterior dorsal area of 

each valve, there are two small ridges (separated by a 

faint sulcus) which extend from the tip of the beak pos- 

teriorly. The thick shell is ornamented with rather evenly 

spaced, somewhat raised, concentric lines; this concentric 

sculpture tends to be slightly more elevated on the dorsal 

half of the valve than on the ventral; on the beaks, there 

are 4—6 concentric ribs or folds which are stronger than the 

succeeding ones. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcén, lo- 

cality number 2447. 

Crassatellites trinitarius venezuelanus F.. Hodson, n. subsp. 

Pl. 28, figs. 2, 6, 9. 
Our form is closely related to C. trinitarius Maury ’ but 

is easily distinguished by certain differences: the lunule in 

the Venezuelan form is much shorter and wider; the shell 

is more excavated in front of the beaks. In the species, 

sensu stricto, the line from the beak to the anterior extrem- 

ity is straight, but in this subspecies, there is a depression 

in front of the beaks. 
Bull. Amer. Pal., vol. 10, 1925, pp. 327-328, pl. 42, figs. 1, 7. 



46 BULLETIN 49 46 

Age: Miocene. 

Locality: Districts of Democracia, Miranda, Colina, 

Acosta and Buchivacoa, State of Falcon, locality numbers 

81, 84, 86, 87, 39, 98, 112) 110, 1S50Ay 1508. 63) ii sane 

1938, 206A, 216, 225A, 297, 298, 317, 329, 354, 100 tse 

1035, 1256, 1835, 1448, 18118) 1827, 1856, 18538) 1é2ateaoes 
O42: a 

Family CARDITIDZ Gill 

Genus VENERICARDIA Lamarck 

Venericardia zuliana F. Hodson, n. sp. IP xsl, kes IL, Bi, G5 Il. 

Shell very small, convex, subcircular® or slightly pro- 

duced posteriorly in adult specimens. The beaks are some- 

what inflated and located near the anterior third of the 

shell. The sculpture consists of 15-20 high, crested, closely 

nodulated ribs, somewhat narrower than the interspaces; 

usually, there are about 17 ribs in adult specimens; the © 

interspaces are crossed by microscopic, irregular, concentric 

growth lines. The interior of each valve is deep; the mar- 

gins are fluted internally. 

This species is similar to its new subspecies maracai- 

bensis, but is smaller, and has a thinner shell, finer sculp- 

ture, and closer nodulation. Our species somewhat resem- 

bles a miniature form of V. scabricostata Guppy (fide 

Olsson!) from Costa Rica, which usually has 18 instead 

of 17 ribs. V. zultana (n. sp.) is always much smaller 

than any of the specimens commonly referred to V. scabri- 

costata Guppy. Since our form is very common, there are 

many variations found in the different horizons and lo- 

calities. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; Dis- 

tricts of Buchivacoa and Acosta, State of Falcén; locality 

numbers 6, 10, 25, 1070, 1140, 1419, 1939, 2035, 2040, 3207. 

1 Bull. Amer. Pal., 1922, vol. 9, p. 388. 
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Venericardia zuliana weeksi F. Hodson, n. subsp. 
BI29e hes. 25°45, 9. 

This subspecies is characterized by the valves being 

less deep and slightly longer for their height. The ribs are 

a little sharper and the interspaces correspondingly wider. 

The number of ribs and character of the noding vary as 

in the species; there are usually 17 ribs. Figure 2 on plate 

29 shows one of the many intermediate forms. 

Named in honor of Mr. L. G. Weeks who helped col- 

lect some of this material. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

numbers 6, 1140. 

Venericardia zuliana maracaibensis (Williston MS.) F. Hodson, 
n. subsp. IPL, AS, ines, 8 fs fol, BOs arkesy ie i/o we 

This subspecies is larger and heavier than V. zuliana or 

V. zuliana weeksi, but is of the same general type. The 
valves are more produced posteriorly and are not quite as 

deep as in the species, sensu stricto. The ribs are broader 

and a little more rounded. The number of ribs varies from 

15 to 19, but the usual number is 17. The nodulation on 

the ribs tends to be slightly coarser, the nodules larger and 

usually less closely spaced. The lunule is very small and 
deeply impressed. 

This subspecies is a direct evolutionary outgrowth of 

V. zuliana; all intergradations between them are found. 

Age: Miocene. } 

Locality: Districts of Democracia, Miranda, Acosta 

and Colina, State of Falcén, locality numbers 71, 74, 86, 

87, 90, 93, 94, 96, 100, 118, 121, 149, 150A, 150B, 184, 185, 

fe 205, 206A, 225A 273 (7), 290; 291, 292, 295, 298, 

1033, 1212, 1256, 1447, 1448, 1825, 1860 (7), 1870, 1872, 

HStC (7), 2036. 

Venericardia quirosana F. Hodson, n. sp. Pls 29 nes) 85 12, 03% 

Shell is rather small, subquadrate to subrectangular, 



48 BULLETIN 49 48 

squarely truncate posteriorly. The beaks are prosogyrate 

and located near the anterior quarter of the shell. The 

hinge plate is not quite parallel to the ventral margin, but 

tends to converge with it anteriorly. The beaks are arched 

above the hinge area, and almost conceal the lunule, which 

is very small. The sculpture consists of about 20 strong 

ribs with deep interspaces; the ribs are supported on each 

side at the base by a small, auxiliary, strengthening riblet; 

the ribs are ornamented with numerous, regularly spaced, 

transverse nodes, which are as wide as the tops of the 

rather square ribs. The whole shell is covered with fine, 

concentric growth lines. The posterior slope carries a 

marked depression in which there are one or two small ribs, 

usually not noded. Between the posterior depression and 

the hinge area, there are 2—3 noded ribs. The hinge plate 

is narrow; the inner margin shows moderately deep fluting. 

This species is easily distinguished from V. islahis- 

panole Maury' by its fewer ribs, deeper interspaces, and 

more marked posterior depression. It is a much smaller 

species than V. hadra Dall or V. himerta Dall.” 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

of Urdaneta, State of Lara; District of Buchivacoa, State 

of Falcon, locality numbers 6, 815, 1140, 2019. 

Venericardia quirosana venezuelana F. Hodson, n. subsp. 

P29 noses 

This subspecies is less elongate, the height is greater in 

proportion to the length, than in the species, sensw stricto. 

This is a very variable stock and all intergradations are 

found between the species and subspecies. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

1 Bull. Amer. Pal., 1917, vol. 5, p. 362, pl. 59, fig. 2. 
2 Trans. Wagner Inst. of Science of Philadelphia, 1903, pt. 6, 

pp. 1429-1430. 
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of Acosta, State of Falcon; locality numbers 6, 1140, 1408. 

Venericardia bowdenensis F. Hodson, n. sp. 12, PAS) ame, (4 BE 

Shell rather small, subquadrate, and ornamented with 

finely nodulated ribs. The posterior slope shows a very 

faint depression or flattening. The beaks are small and 

tend to overhang the small, impressed lunule. The sculp- 

ture consists of about 21 elevated, noded ribs, which bear 

an auxiliary supporting riblet on each side at the base. 

On each rib, there is a linear groove along the middle of 

each side; these grooves extend from the umbones to the 

ventral margin. The nodes on the ribs are very promi- 

nent and closely spaces; they originate near the groove 

on each side of the ribs and form sharply elevated, rounded 

nodes, which sometimes become sharply imbricated, es- 

pecially on the posterior part of the shell. The valves are 

moderately deep and have a closely crenulated inner mar- 

gin. The hinge plate is rather narrow. 

This species has more numerous and more closely 

spaced ribs than our forms of the V. qwrosana stock. 

Age: Miocene. 

Locality: Bowden Hill, Bowden, Morant Bay, Jamaica. 

Venericardia olssoni F. Hodson, n. sp. Pl, 29, figs. 3, 1A: 

Shell large, coarsely ribbed, height greater than the 

length. The umbones are strongly arched; the lunule is 

small and deeply impressed. The sculpture consists of 

about 13 wide, low ribs with narrower, rather shallow in- 

terspaces. The concentric, undulating growth lines swing 

up gently over the low ribs and curve downward into the 

shallow interspaces. The hinge plate is rather heavy; the 

valves are fairly deep; the margins are coarsely crenulate. 

This species somewhat resembles V. terryi Olsson,? but 

our form has much more pronounced ribbing and is a much 

larger shell. 

1 Bull. Amer. Pal., 1922, vol. 9, pp. 388-389, pl. 35, figs. 12, 13. 
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Age: Miocene. 

Locality: Districts of Democracia and Colina, State of 

Falcon, locality numbers 83, 84, 137, 185. 

Family CHAMIDZ Lamarck 

Genus CHAMA Linné 

Chama buchivacoana F. Hodson, n. sp. Jelly BO, ites, a (G5 ii, 1 

The shell is small, heavy, and attached by the right 

valve. The attached valve is deep and its beak is very - 

much inflated and arched over the cardinal area. The 

whole valve supeficially seems to be covered with crowded, 

irregular, vermicular papille; microscopically, the orna- 

mentation appears to consist of more or less irregular, dis- 

continuous radials, crossed by very irregular growth stages 

or prominences. The flat valve is ornamented with con- 

centric growth flanges which are fluted and wrinkled. The 

muscle scars are elongate and not elevated. 

Most of our better preserved specimens average about 

20 mm. in altitude, but some exceed 30 mm. 

Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcdn, lo- 

cality numbers 1216, 2379, 2394. 

Chama quirosana F. Hodson, n. sp. Pr 30, figs: 1s 23755) 

Shell small, attached by right valve, which is irregu- 

larly oblong. The attached valve has a ridge extending 

from the middle of the umbo to the ventral margin; this 

ridge divides the outside of the valve into two approxi- | 

mately equal parts; the-top of the ridge bears a few low, 

imbricating scales at its intersection with growth lines; 

the scales extend from the ridge posteriorly; near the 

posterior margin, there is another row of decumbent scales, 

which obliquely crosses the close-set, papillate, faint, radial 

ribs; the main ridge extends to the inflated umbo as a sharp 

angulation; there are some imbricating scales on the an- 

terior basal area. The attached valve is deep, and the 

rather elongate muscle scars are not elevated or very con- 
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spicuous. The free valve has not been found with cer- 

tainty, but fragments of a free valve occurring in the same 

bed have the appearance of belonging to this species; the 

fragments show the valve to be thin, moderately deep, and 

bearing concentric waves of decumbent spines at least on 

the posterior extremity. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. 

Chama berjadinensis F. Hodson, n. sp. 
Pl. 30; figs. 4, 8, 10; pl. 31, figs. 2, 3, 5. 

Shell is medium-sized, averages 35—45 mm. in altitude, 

is usually attached by the left valve, and has a small area 

of attachment near the beak; our biggest specimens mea- 

sure 60 mm. in height. The attached valve is moderately 

deep; its curved beak is somewhat inflated and moderately 

elevated above the cardinal area. In the attached valve, 

the whole periphery of the internal margin, except the car- 

dinal area, is closely denticulate with pronounced parallel 

striz which are about at right angles with the peripheral 

edge of the valve. The elongate muscle scars are of mod- 

erate size. The most characteristic feature of the attached 

valve is the peculiar, irregular, radial, almost vermicular, 

papillate, close-set ribbing, especially noticeable in young 

specimens; the radial sculpture is crossed by irregular, con- 

centric growth stages, which frequently interrupt the con- 

tinuity of the radial ribs; in the more adult stages, the 

radial ribs become wider and the concentric lines frequently 

tend to produce short, decumbent spines and scales. The 

free valve is moderately shallow and shows fine radial 

sculpture of the same general type as on the other valve, 

but in the adult stages, the radial ribs tend to be narrower 

than on the attached valve. 

Age: Miocene. 

Locality: Common in the State of Falcon, locality 
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numbers 24, 74, 75, 79, 80, 81, 84, 88A, 90, 92, 93, 94, 95, 

98, 120B, 121, 122A, 184, 185, 193) 206A0 216; 225.523ne 

299, 317, 341, 1007, 1017, 1064, 1065, 1078, 1335, 1842, 

1869, A870) IST, e922 Sot, 23nt) Zao. Zoolerom ae 

Family VENERIDZE Leach 

Genus DOSINA Seopoli 

Section DOSINIDIA Dall 

Dosinia elegans venezuelana H. K. Hodson, n. subsp 
Pl. P32, figs. 1, 4. 

This subspecies is very similar ta D. elegans (Conrad) ,* 

but it is proportionately higher, and has a thicker shell. 

The lunule is slightly larger, measuring about 8 mm. by 

5 mm. in a shell about 56 mm. in height. D. acetabulum 

(Conrad)? is less produced anteriorly, has a lower beak, 

and is thinner. 

This is an abundant species but almost never well pre- 

served. Our largest specimen measures: height 65 mm., 

length 68 mm., diameter of both valves 31 mm. 

Age: Miocene. 

Locality: Districts of Colina, Miranda, Democracia, 

Acosta and Buchivacoa, State of Falcon, locality numbers 

75, 80, 81, 84, 1228, 126, 131, 1388C, 149B, 154, 155, 169Ae 

MWA, 176, 185, 205, 215. 219) 261, 28 283. 287s 

339, B09, VOM, 1043) Wii 13255334 e351 

LOZ MOS S825) 1827 1S29R eS ieO4es 

Genus CLEMENTIA Gray 

Clementia dariena (Conrad) 1 Be, ine, St 

Mereiriz dariena Conrad, 1855, U. S. Pacitic Ry Ro Expleivolao. 
pt. 2, appendix, p. 328, pl. 6, fig. 55. 

Clementia dariena (Conrad), Gabb, 1881, Jour. Acad. Nat. Sci. of 
Philadelphia, 2d ser., vol. 8, p. 344, pl. 44, figs. 16, 16a. 

Clementia dariena (Conrad), Dall, 1903, Trans. Wagener Free Inst. 
Sci. of Philadelphia, vol. Oy pt. 6, p. 1235. 

Clementia dariena (Conrad), Toula, 1909, Jahrb. der k.-k. Geol. 
Reich., vol. 58, (1908), pp. 725-726, pl. 27, figs. 9-10. 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1848, vol. 1, p. 325. 
2 Fossil Shells of the Tertiary Formations, 1832, p. 20, ple Gs ixeaele 
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Clementia dariena (Conrad), Brown and Pilsbry, 1911, Proc. Acad. 
Nat. Sci. of Philadelphia, vol. 63, p. 371, pl. 28, fig. 1. 

Clementia rabelli Maury, 1920, New York Acad. of Sciences, Scien- 
tific Survey Porto Rico and Virgin Islands, vol. 8, pt. 1, pp. 
37-88, pl. 6, figs. 2-8. 

Clementia dariena (Conrad), Hubbard, 1921, New York Acad. of 
Sciences, Scientific Survey Porto Rico and Virgin Islands, 
vol. 8, pt. 2, (1920), pp. 118-120, pl. 19, figs. 10-12. 

Clementia dariena (Conrad), Olsson, 1922, Bull. Amer. Pal., vol. 9, 
pp. 404405, pl. 34, fig. 4. 

Clementia dariena (Conrad), Spieker, 1922, Johns Hopkins Univ., 
Studies in Geology, No. 3, pp. 141-148, pl. 8, fig. 5. 

Clementia sp. cf. C. dariena (Conrad), Woods, 1922, in Bosworth 
and others, Geology of the Tertiary and Quaternary Periods 
in the North-west Part of Peru, p. 113, pl. 20, figs. 4a, 4b, 
London. 

Clementia dariena (Conrad), Maury, 1925, Bull. Amey. Pal., vol. 10, 
pp. 2938-294, pl. 37, figs. 1, 3, 5-7. 

Clementia dariena (Conrad), Harris, 1926, in Waring, Johns Hop- 
kins. Univ., Studies in Geology, No. 7, p. 110, pl. 20, fig. 8. 

Clementia (Clementia) dariena rabelli Maury, Woodring, 1926, Prox. 
Paper 147, U. S. Geol. Survey, p. 34, pl. 14, fig. 5. 

Clementia (Clementia) dariena dariena (Conrad), Woodring, 1926, 
Prof. Paper 147, U. S. Geol. Survey, pp. 34-36, pl. 14, figs. 6-11. 

We have exceedingly abundant collections of this spe- 

cies. As with most thin-shelled forms, this species is ex- 

tremely variable and easily distorted; it is represented by 

casts more often than not. Dr. Maury’s species seems to 
us to be only a variation which can be duplicated in almost 

any large collection of Clementia dariena throughout a wide 

range stratigraphically and geographically. 

Age: Oligocene and Miocene. 

Locality: Common in the State of Falcon; Gatun, 

C. Z.; locality numbers 29, 32, 75, 78, 79, 88, 85, 86, 100, 

eee AOR, W5OA 1695) 172, 173, 174, 1938, 198; A221, 

meeeao4, 255, 290, 292. 306, alia, dll, sao, 329) daz, 541, 

304, 358, 406, 440 (cf.), 815, 919, 1015, 1017, 1069, 1073, 

feaa0 4265, 1266 (7), 1434, 1702, 1736, 1740, 1751, 1789, 

#792, 1793, 1797, 1799, 1800,:1805, 1818, 1820, 18389, 1849, 

1859, 1860, 1864, 1865, 1874, 1876, 1877, 1878A, 1897, 

1898B, 1911, 1981C, 1936, 2005, 2019, 2019A, 2021, 2027, 

2046, 2048, 2050 (cf.), 2207. 
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Genus MACROCALLISTA Meek 

Macrocallista maculata (Linné) IRIE BA. tikes (ci 

Venus maculata (Linné), 1758, Syst. Nat., 10th ed., p. 686; 1767, 
12th ed., p. 1132. 

Cytherea maculata (Linné), Lamarck, 1818, Anim. sans Vert., vol. 5, 
p. 566. 

Cytherea maculata (Linné), Sowerby, 1842, Conch. Man., fig. 117d. 
Cytherea dariena Conrad, 1857, Pacific R. R. Rept., vol. 6, p. 72, 

Ol, By ie. Zab. 
Dione maculata (Linné), Reeve, 1863, Conch. Icon., Dione, pl. 3, 

figs. Ila, 11b. 
Callista maculata (Linné), Gabb, 1881, Jour. Acad. Nat. Sci. of 

Philadelphia, 2d ser., vol. 8, p. 344. 
Macrocallista (Chionella) maculata (Linné), Dall, 1903, Trans. Wag- 

ner Free Inst. Sci. of Philadelphia, vol. 3, p. 1256. 
Macrocallista (Paradione) maculata (Linné), Maury, 1920, Bull. 

Amer. Pal., vol. 8, p. 100. 
Macrocallista maculata (Linné), Olsson, 1922, Bull. Amer. Pal., vol. 

9, pp. 406—407, pl. 34, figs. 6, 7. 
Macrocallista (Chionella) maculata (Linné), Maury, 1925, Bull. 

Amer. Pal., vol. 10, pp. 297-298, pl. 36, figs. 1, 4, 5. 

This species is common and shows many variations, as 
might be expected when a large number of specimens are 
examined. Our larger adult specimens frequently attain 
55 mm. in length. 

Age: Miocene. 
Locality: Districts of Democracia, Colina, Miranda, 

Acosta and Buchivacoa, State of Falecén; Cartagena, Co- 
lombia; locality numbers 70A, 70C, 72, 86, 97, 122B, 131, 
154, 155, 178, 185, 215, 248) 307, 254, 1102, LOLS Oss 
1035, 1232, 1825, 1827, 183 £839) 1856) 16927 190s ao 
1928, 1931C. 

Genus PITARIA (Romer) 

Subgenus GILBERTHARRISELLA F. and H. Hodson, new subgenus 

The shell is large, very thick, with its height about equal 
to its length. The beak is high and inflated. The external 
sculpture consists of concentric folds. The lunule is large 
and defined by an incised line; the’ escutcheon is not well 
defined. The pallial sinus is small, narrow, and does not 
reach the middle of the shell. The ridge behind the muscle 



55 VENEZUELA MOLLUSCA 55 

scar is heavy and strongly elevated. The anterior lateral 

lamella is peg-like and received in a pit in the hight valve. 

The type of this new subgenus is P. (Gilbertharrisella) 

dynei F. and H. Hodson, n. sp. 
Named in honor of Prof. G. D. Harris. 

' Pitaria (Gilbertharrisella) lynei F. and H. Hodson, n. sp. 
Pl. 33, figs. 3, 5. 

Shell thick, valves deep, umbones inflated. The lunule 

is large, cordate, and limited by a faint line near the beaks, 

but less distinctly demarked ventrally. The escutcheon is 
deep and rounded. The hinge plate is thick; the teeth are 

large. The anterior muscle scar is large, deeply impressed, 

and limited interiorly by a thickened ridge which becomes 

weaker ventrally. The posterior muscle scar is large but 

not impressed. The pallial sinus is low, rounded on top 

and pointed at the end. There is a gentle depression along 

the posterior slope adjacent to the escutcheon, but sepa- 

rated from it by a low ridge. The sculpture consists of 

concentric, flattened folds. 

Named in honor of Mr. H. S. Lyne who collected the 

material. 

Age: Upper Cretaceous. 

Locality: District of Perija, State of Zulia, locality 

number 2220. 

Subgenus PITARIA s. s. 

Pitaria (Pitaria) quirosana H. K. Hodson, n. sp. IAL, Bey ules, By ws 

The shell is thin, small, somewhat trigonal, produced 

posteriorly, polished. The lunule is small and defined by 

an incised line. The escutcheon is obscure. The beak is 
situated at about the anterior fourth of the shell. Pos- 

teriorly from the beak, a rounded keel extends to the mar- 

gin. The pallial sinus is wide and extends forward more 

than half the length of the shell. 
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Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

of Acosta, State of Falcén; locality numbers 6, 1419. 
Pitaria (Pitaria) colinensis H. K. Hodson, n. sp. Pi Sai, ines, 4b, G. 

The shell is large, ovate, inflated and ornamented with 

close-set concentric lines, which grow coarser toward the 

basal margin. The beak is low and situated at about the 

anterior seventh of the shell. The lunule is wide, cordate, 

defined by an incised line, and sculptured like the rest of 

the shell. The escutcheon is poorly defined, similarly sculp- 

tured, and abruptly raised at its peripheral margin. The 

interior of the shell is concealed by the matrix. 

This species is more ovate than P. gatunensis (Dall) ' 

and P. paraguanensis (n. sp.). 

Age: locene. 

Locality: District of Colina, State of Falcon, locality 
numbers 123, 204, 205. 

Pitaria (Pitaria) paraguanensis H. K. Hodson, n. sp. IP, Ses, ie, I 

The shell is large, heavy, trigonal, and ornamented with 

close-set, concentric, raised lines, which become coarser 

toward the ventral margin. The beak is situated at about 

the anterior fifth of the shell and is moderately high. The 

lunule is cordate, wide, defined by an incised line, and sculp- 

tured like the rest of the shell. The escutcheon is poorly 

defined, similarly ornamented, and slightly raised at the 

peripheral margin. The interior of the shell is concealed 

by the matrix. 

This species is more trigonal than P. colinensis (n. sp.) 

and P. gatunensis (Dall) (loc. cit.), and its beaks are situ- 

ated a little more posteriorly. 

Age: Miocene. 

Locality: District of Falcon, State of Falcon, locality 

number 2207. 

1 Trans. Wagner Free Inst. Sci., 1903, vol. 3, pt. 6, pp. 1260-1261, 
pl. 54, fig. 1. 
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Pitaria (Pitaria) buenavistana H. K. Hodson, n. sp. IRL Bey, eS Ze 

The shell is of medium size, high, plump, ornamented 

with concentric sculpture which is not much stronger than 

growth lines. The lunule is large, cordate, and ornamented 

like the rest of the shell. The beak is high and situated a 

little back of the anterior fourth of the shell. 

The species is rare and usually poorly preserved, due 

to its thin shell. 

Age: Miocene. 

Locality: District of Colina, State of Falcon, locality 

number 123. 
Pitaria buenavista coroana H. K. Hodson, n. subsp. IPL, Beis 12, 7. 

This subspecies is smaller than P. buenavista (n. sp.) 

and carries a depression behind the beak a well as in front 

of it. The beak is higher than in the species and is situated 

at about the anterior four-tenths of the length of the shell. 
The sculpture is about the same as that of the species. 

Possibly, P. buenavista coroana (n. subsp.) should be 

of specific rank, but some of the specimens, although poorly 
preserved, seem to be intergradations between this form 

and P. buenavista. 

Age: Miocene. 

Locality: District of Colina, State of Falcén, locality 

numbers 122B, 155, 1335, 1552. 

Subgenus HYPHANTOSOMA Dall 
Pitaria (Hyphantosoma) mirandana H. K. Hodson, n. sp. 

Veal, Byline, IL 

The shell is small, somewhat trigonal, covered with the 

zigzag markings typical of the subgenus. The lunule is 

long, lanceolate, sculptured similarly to the rest of the 

shell. The escutcheon is poorly defined, strongly sculp- 

tured. The beak is low and smooth. 

This species is very small, attaining only about 20 mm. 

in height. It is shaped something like P. carbasea lave- 

lana (n. subsp.), but is more produced posteriorly. Very 
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few specimens have been found. 

Age  Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. 

Pitaria carbasea lavelana H. K. Hodson, n. subsp. 
JG 84 ies, © 7. 

This subspecies is larger than P. carbasea (Guppy),* 

attaining 45 mm. in height instead of 32 mm. The lunule 

is marked with radial sculpture as well as concentric, which 

is not found in the Bowden form. The shape is much the 

same as that of the species. In the larger shells, the con- 

centric sculpture is very coarse near the margin and 

stronger than the radial. 
Age: Miocene. 

Locality: District of Colina, State of Falcén, locality 

numbers 122B, 123, 155, 204, 1335. 

Genus ANTIGONA Schumacher 

Section VENTRICOLA Romer 

Antigona palmere H. K. Hodson, n. sp. 

Pl. 31, figs. 6, 7; pl..35, fig. 8. 

The shell is small, moderately inflated, posteriorly pro- 

duced, ornamented with rather close-set, sharp, concentric, 

recurved lamelle, which are separated by several fine sec- 

ondary lines. The beaks are low. The lunule is cordate, 

long and narrow, covered with coarse lines marking the 

extensions of the lamelle which cover the main part of 

the shell. The escutcehon is narrow, depressed and practi- 

cally smooth. Although this is an abundant species, the 

exact shape of the shell cannot be determined as all of the 

Specimens are more or less distorted or broken. 

This species is very similar to the larger species, A. 

blandiana (Guppy),? but the beaks are much lower; the 

lunule is longer, more coarsely marked, and not depressed ; 

the anterior is less produced. 

1 Quart. Journ. Geol. Soc. London, 1866, vol. 22, 292, pl. 18, fig. 13. 
2 Proc. Sci. Assoc. Trinidad, 1873, vol. 2, pp. 85- 86, pl. 2, fig. 8. 
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Named in honor of Dr. Katherine Van Winkle Palmer. 

Age: Oligocene-Miocene. 

Locality: Districts of Buchivacoa and Acosta, State of 

Falcon; Districts of Miranda and Bolivar, State of Zulia; 

locality numbers 15, 29, 41, 777, 782, 1070, 1075C, 1080, 

1221, 1408, 1436, 1487, 2016, 2046, 2265, 2266, 2268, 2269, 

eeiee44(. 3205, o207, 3251, 3352. 

Genus CYCLINELLA Dall 

Cyclinella falconensis H. K. Hodson, n. sp. WEA Syl, ithes, Pap 

The shell is small, suborbicular, ornamented with close- 

set, fine, concentric lines. The lunule is lanceolate, mea- 

suring about 10 mm. by 4.5 mm. on a shell about 34 mm. 

in height. The external margins of adjacent valves meet 

in an acute angle in the lunule. The beaks are low and 

only slightly raised above the outline of the shell. 

The proportions and shape of the shell of this species 

are much like those of C. venezuelana (n. sp.), but the 

latter is larger and has a v-shaped depression instead of a 

sharp angular ridge where the HOES of the valve meet 

in the lunule. 

Age: Oligocene and Miocene. 

Locality: Districts of Democracia, Buchivacoa and 

Acosta, State of Falcon, locality numbers 86, 1411, 1748, 

ioe, 2195. 
Cyclinella venezuelana H. K. Hodson, n. sp. IPL, Bal, ines, Bi, 2h 

The shell is large, plump, ornamented with slight folds 

which are scarcely more than growth lines. Toward the 

basal margin, the growth becomes irregular, making the 

shell thin and thicker | periodically, forming little terraces 

in the sculpture. The shell is produced anteriorly, and is 

fullest along a line extending somewhat obliquely from the 

beak to the ventral margin; the beak is only slightly in 

front of the center of the shell. The lunule is lanceolate 

and measures about 12 mm. by 7 mm. on a Shell about 

45 mm. high. 
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This species is larger than C. cyclica (Guppy),? C. 

gatunensis Dall? and C. cyclica domingensis Pilsbry and 

Brown.’ It differs from the first and last in shape, and 

is much thicker than C. gatunensis Dall. None of the 

adult specimens are perfectly preserved. 

Age: Miocene. 

Locality: Districts of Colina and Falcon, State of Fal- 

con, locality numbers 281, 10738, 2207. 

Genus CHIONE Megerle von Mihlfeld 

Subgenus CHIONE s. s. 

Chione (Chione) montanitensis H. K. Hodson, n. sp. _— Pl. 35, fig. 3. 

The shell is of medium size, elongate, produced pos- 

posteriorly in a kind of nose. In front of this posterior 

swelling, is a depression which is reflected in the ventral 

margin by a sinus. The concentric sculpture consists of 

very thin flanges, which occur closer together in the adult 

stages, runnine from the lunule to the escutcheon. The 

radial dominates over the concentric sculpture, and flutes 

the concentric flanges as strongly as the interspaces be- 

tween them. These flanges are mostly broken off in all 

of our specimens, but judging from the fragments of them 

preserved, they either slope down or stand straight out 

from the shell, and do not curl up. The lunule is defined 

by a sharply incised line, and is unornamented except for 

growth lines. The escutcheon is impressed and carries only 

growth lines. The inside of the shell cannot be seen as all 

of the specimens consist of two valves fastened together 

in the matrix. The largest specinsn found measures about 

36 mm. in length. 5 
The distinguishing mark of this species is the posterior 

nose with a depression and sinus in front of it. 

1 Quart. Journ. Geol. Soc. London, 1866, vol. 22, p. 282, pl. 26, 
fig. 15a—b. 

2Trans. Wagner Free Inst. Sci., 1903, vol. 3, pt. 6, p. 1285, 
pl. 52, fig. 18. 

3 Proc. Acad. Nat. Sci. of Philadelphia, 1921, p. 424, pl. 47, fig. 8. 
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Age: Ol-gocene- Miocene. 

Locality: District of Buchivacoa, State of Falcon; Dis- 

trict of Urdaneta, State of Lara; locality numbers 440, 

1939, 

Chione (Chione) buchivacoana H. K. Hodson, n. sp. IPL, Bi, re, IL 

The shell is small, thin, elongate, ornamented with pre- 

dominately radial sculpture. The posterior is somewhat 

produced and pinched. The lunule is lanceolate, defined 

by a sharply incised line. The concentric sculpture is fluted 

by the radial, but whether there were once wide flanges 

cannot be determined; the concentric ornamentation and’ 

growth lines extend over the lunule and large escutcheon, 

but are here uninterrupted by radial lines. The rays are 

prominent and bifurcate as the shell growth. 

This species is much thinner than C. montanitensis 

(n. sp.) and lacs the posterior sulcus and swelling. 

Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 2490A, 3233. 

Chione (Chione) cancellata (Linné) IPL, BH, ine Be 

Venus cancellata Linné, 1767, Syst. Nat., ed. XII, p. 1130. 
Chione cancellata (Linné), Dall. 1903, Trans. Wagner Free Inst. 

Sci., vol. 38, pp| 1290-1291. 
Chione cancellata (Linné), Maury, 1920, Bull. Amer. Pal., vol. 8, 

no. 34, pp. 72-73. 
Chione cancellata (Linné), Maury, 1925, Bull. Amer. Pal., vol. 10, 

no. 42, pp. 1538-154, pl. 28, figs. 1, 5 

This common species occurs in Venezuela in the Mio- 

cene as well as from Pliocene to Recent. The specimens 

in the Miocene are small or medium in size, while those 

in the Quaternary are largest. 

Age: Miocene-Recent. 

Locality: Districts of Faleén, Democracia and Colina, 

recent along coast, State of Falcén; Districts of Paé, State 

of Zulia; locality numbers 82, 93, 94, 97, 426, 1265, 1504 
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Chione (Chione) paraguanensis H. K. Hodson, n. sp. 
JBL, BH, ile, 2 We 

The shell is sigh, inflated, produced posteriorly. The 

concentric sculpture is more conspicuous, consisting of nu- 

merous, close-set, fluted, concentric flanges, which point 

sharply upward, except on the very posterior and in the 

young stages where they stand straight out. The lunule 

and escutcheon are unornamented except for growth lines. 

The lunule is cordate; the escutcheon is depressed. 

The high beak, acute posterior production, and close-set 

concentric laminz easily distinguish this shell. Some speci- 

mens attain 37 mm. in height, as indicated by fragments, 

but the better preserved ones measure only about 26 mm. 

Age: Miocene. 

Locality: Districts of Democracia, Colina, Falcon and 

Miranda, State cf Falcon, locality numbers 90, 94, 1507, 

1892, 2207. 

Subgenus LIROPHORA Conrad 

Chione (Lirophora) quirosensis H. K. Hodson, n. sp. Pl. 35, fig. 9. 

The shell is of moderate size, trigonal, ornamented with 

wide, thin flanges, which are widely separated. These 

flanges extend from near the lunule to the ridge which 

demarks the escutcheon and point straight out or are some- 

what curved up. The lunule is elongate and marked only 

with growth lines and faint traces of the concentric fianges. 

The escutcheon is depressed and carries only growth lines. 

This Chione is common but nearly always poorly pre- 

served. 

Age: Oligocene-Miocene. 

Locality: Districts of Buchivacoa, Damocracia and 

Falcon, State of Falcén; Districts of Bolivar and Miranda, 

State of Zulia; District of Urdaneta, State of Lara; locality 

numbers 6, 7, 10, 811, 1128, 1288, 1289, 1290, 1405A, 1736, 

7160, 2201, 2258, 2266, 2271, 2382, 2447A, 3208, 3218, 

3219, 3247, 3251, 3330. 
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Chione quirosensis queralana H. K. Hodson, n. subsp. Pl. 34, fig. 1 

This subspecies is very much larger than C. quirosensis 

(n. sp.). It has more concentric flanges than the latter, 

and in an adult shell, these are crowded very closely to- 

gether at the margin. 

Age: Oligocene and Miocene. 

Locality: Districts of Buchivacoa, Miranda, Democra- 

cia and Federacion, State of Falc6én, locality numbers 257, 

peo. 400; 1042) 1282. 1628: -1705, 1705A, 1792, 1934, 

1936. 

Chione (Lirophora) cartagenensis H. K. Hodson, n. 
SL ML ae. Tea Oe Get 

The shell is of medium size, trigonal, and ornamented 

with numerous, almost confluent ribs, which are wide in 

the young stages and of various width in the adult. The 

ribs extend from the lunule, or very near it, to an area near 

the escutcheon, where they continue to the posterior ridge . 

as low flanges. Anteriorly, the edge of the ribs is inclined 

to curl up in a thin flange, and in adult shells, the last few 

folds carry a somewhat thinner upper edge. The lunule 

is deeply impressed, lanceolate, and ornamented with only 

growth lines. The escutcheon is sharply defined and like- 

wise carries only growth lines. Radial sculpture is lack- 

ing exteriorly as the shell does not carry even pits below 

the concentric folds. 

Most of the specimens are small, but one attain 26 mm. 

in height. The ribs of this species are more confluent than 

in C. chiriquiensis Olsson.} 

Age: Miocene. 

Locality: Cartagena, Colombia. 

Chione (Lirophora) falconensis H. K. Hodson, n. sp. 

Pl. 35, fig. 10. 

The shell is of medium size, plump, produced posteri- 

orly, and ornamented with numerous narrow folds. The 

ribs are low and extend from near the lunule to an area 

1 Bull. Amer. Pal., 1922, vol. 9, no. 39, p. 248, pl. 32, figs. 9, 10. 
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in front of the escutcheon, where they become narrow, 

downward pointing flanges. At the base of each rib is a 

row of pits, representing the radial sculpture. The lunule > 

is cordate, crossed only by growth lines and slightly heavier 
lines which are continuations of the concentric ribs. The 

escutcheon is sharply defined and similarly marked. 

This common Venezuelan species has very different rib- 

bing from C. hendersoni Dall, has a larger lunule, and is 

proportionately longer for its height. It is nearly always 

poorly preserved. The shell attains 26 mm. in height but 

is usually smaller. _ 

Age Miocene. 

Locality: Districts of Buchivacoa, Democracia, Colina 

and Acosta, State of Falcon, locality numbers 82, 90, 93, 

185, 1005, 1335, 2386, 2412, 2413, 2801, 4615. 

Chione (Lirophora) matarucana H. K. Hodson, n. sp. 
IP, BD, mie Al 

The shell is small, high, rather flat, and shaped like 
an Astarte. It is ornamented with numerous narrow folds 

which extend from very near the lunule to the escutcheon. 

The lunule and escutcheon carry only growth lines. The 

right valve laps widely over the left along the escutcheon. 

C. matarucana (n. sp.) resembles most closely a speci- 

men in the Newcomb collection at Cornell University, which 

is labeled C. brongniarttii Payraudeau from the Mediter- 

raneon. The fossil species is larger and more produced 

posteriorly. 

Age: Miocene. 

Locality: District of Colina, State of Falcon, locality 

numbers 192, 203, 1020, 1242. 

Chione (Lirophora) wiedenmayeri H. K. Hodson, n. sp. 
Pile Sl, ie, Se 

The shell is large, high, produced posteriorly and in- 

flated. The ornamentation is low and inconspicuous, with 

the radial and concentric of about equal strength, similar 

to that of Chione mactropsis (Conrad).' The lunule is 

1F#%de Olsson, Bull. Amer. Pal., vol. 9, 1922, pp. 417-418, pl. 33, 
HSS 7, Ss 
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large and crossed with only growth lines. The escutcheon 

is large and depressed. 

This species is quite rare and most of the specimens are 

poorly preserved. It differs from C. mactropsis mainly in 

its proportionateiy greater hight, and it lacks the anterior 

foliaceous area of both C. mactropsis (Conrad) and C. 

holocyma Brown and Pilsbry;' also, it has a larger lunule 

and a depressed escutcheon. The general shape resembles 
that of C. paraguanensis (n. sp.). The largest specimen 

found measures about 38 mm. in height. 

Named in honor of Dr. C. Wiedenmayer, who collected 

most of the specimens. 

Age: Miocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

cality numbers 1934, 2267, 2272, 2282. 

Chione (Lirophora) buenavista H. K. Hodson, n. sp. 
Je3L, BB, ike, awe 

The shell is large, very heavy, ornamented with flat, 

confluent ribs of various widths. These ribs terminate in 

thin flanges which are usually broken off. The radial sculp- 

ture is very slight, so that some specimens with the lateral 

flanges broken off look something like a Pitaria or Macro- 

callista. The lunule is set far under the beak and crossed 

with only growth lines. The escutcheon is demarked by a 

ridge and is likewise unornamented. 

The radial ornamentation of this species is less strong 

than that of C. mactropsis (Conrad) (loc. cit.) and C. 

holocyma Brown and Pilsbry (loc. cit.), and the lunule is 

more excavated. 

Age: Miocene. 

Locality: Districts of Colina, Democracia and Acosta, 

State of Falcon, locality numbers 97, 120B, 121, 127, 154, 

Fa t1o, 180, 189, 204, 1335, 1448, 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1911, vol. 63, p. 369. 
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Class GASTROPODA Cuvier 

Family SOLARIIDZ Chenu 

Genus ARCHITECTONICA Bolten 

Architectonica granulata (Lamarck) IG BiG, ites, 7. 

Solarium granulatum Lamarck, 1822, Anim. sans Vert., 7, p. 3; 
1792, Ency Méthod., pl. 446, fig. 5a—b. 

Architectonica perspectiva Tuomey and Holmes, 1857, Pleioc. Fos. 
S. Car., p. 120, pl. 26, fig. 6. Not S. perspectiva Linné, nor 
of Lamarck. 

Solarium granulatum Lamarck, Dall, 1892, Trans. Wagner Free Inst. 
Sci. of Philadelphia, vol. 3, p. 329. 

Solarium Villarellot Bose, 1906, Inst. Geol. de Mexico, numero 22, 
pp. 30-31, pl. 3, figs. 4-11. 

Solarwm gatunense Toula, 1909, Jahrb. der k.-k. Geol. Reichsanstait, 
Wien, vol. 58, (1908), pp. 692-693, pl. 25, fig. 3. 

Solarium granulatum Lamarck, Maury, 1917, Bull. Amer. Pal., vol. 5, 
10); ZY, joo. NGI, joll, AB, ies, 3, 

Architectnia granulata (Lamarck}, Maury, 1922, Bull. Amer. Pal., 
vol. 9, no. 38, p. 108. 

Architectonia granulata (Lamarck), Olsson, 1922, Bull. Amer. Pal., 
vol. 9, no. 39, p. 154, pl. 18, figs. 10, 11, 12. 

Architectonia granulata (Lamarck), Maury, 1925, Bull. Amer. Pal., 
vol. 10, p. 388, pl. 51, fig. 1. 

This is a common and variable species, which occurs in 

many of our collections. Forms commonly referred to A. 

quadriseriata (Sowerby) seem to us to be a little more 

than a flatter subspecies of A. granulata, and intergrade 

with it; there are all intermediate forms between them. 

Our adult specimens usually average 20—25 mm. in diam- 

eter. 

Age: Oligocene and Miocene. 

Locality: Common in the State of Falcon; District of 

Miranda, State of Zulia; Gatun, C. Z.; Bowden, Jamaica; 

locality numbers 6, 84, 85, 100, 131, 149, 149B, 150A, 150B, 

154, 163, 169A, 178, 184, 185, 189, 215, 291, 341, 1017, 

1033, 1255, 1815, 1818, 1825 (?), 1827, 1856, 1858, 1892, 

1934, 1936, 1943, 2027, 2207, 2375, 2386, 2391, 2420, 24474, 

2475, 28238, 3214, 3241, 4614, 4615, 4619, 4620. 
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Family NATICIDZ Forbes 

Genus SINUM Bolten 

Sinum quirosanum F. Hodson, n. sp. Pig so. ficss 0. 12. 

Shell is small, flaring, consisting of about 414 whorls. 

The first 2 whorls are smooth; the others are covered with 

fine, irregular, zigzag, spiral lines. The greatest altitude 

is about equal to the greatest diameter. The pillar is short, 

being about one-third the total altitude of the shell. The 

aperture is large, oval, and in a specimen 10 mm. in great- 

est diameter, the height is about 8 mm. and the width about 

6 mm.; the inner margin of the aperture is flaring and pro- 

duces a ridge so that there is a depression between the 

basal part of the body whorl and the inner lip; there is no 

umbilical chink. 

This species is somewhat similar to S. imperforatum 

Dall: in size and general appearance, but our species is 

not as high for its width. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. 

Genus NATICA Scopoli 

Natica guppiana Toula Pl. 36, figs. 1, 4. 

Natica (Stigmaulax) Guppiana Toula, 1909, Jahrb. der k.-k. Geol. 
Reichsanstalt, Wien. vol. 58, (1908), pp. 696-697, pl. 25, fig. 6. 

Natica guppyana Toula, Brown and Pilsbry, 1911, Proc. Acad. Na.. 
Sci. of Philadelphia, vol. 68, p. 360. 

Natica Guppyana Toula, Olsson, Bull. Amer. Pal., vol. 9, pp. 328-329, 
pl. 16, figs. 13-15. 

Our collection shows this species to be quite variable 

and frequently the axial grooves or sulcations are farther 

apart than in typical N. guppyana. 

Age: Miocene. 

Locality: District of Colina, State of Falcon, locality 

numbers 185, 1033. 

1 Bull. 90, U. S. Nat. Museum, 1915, p. 109, pl. 5, fig. 8. 
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Natica canrena (Linné) Morch 

Natica canrena (Linné, partim) Moerch, 1877, Malak. Blatt. 24, p. 62. 
Natica canrena (Linné) Morch, Dall, 1892, Trans. Wagner Free 

Inst. Sci. of Philadelphia, vol. 3, pp. 364-365. 
Natica canrena (Linné), Brown and Pilsbry, 1912, Proc. Acad. Nat. 

Sei. of Philadelphia, p. 508. 
Natica canrena (Linné) Moerch, Maury, 1917, Bull. Amer. Pal., vol. 5, 

pp. 298-299, pl. 49, fig. 10. 
Natica canrena (Linné) Olsson, 1922, Bull. Amer. Pal., vol. 9, p. 327, 

joll, 116, ite, 
Natica canrena (Linné) Moerch, Maury, 1925, Bull. Amer. Pal. 

vol. 10, pp. 390-391, pl. 51, ‘fie. 8. 

Our fossil specimens closely resemble the recent which 

are rather common along the north coast of the State of 

Falcon. 

Age: Miocene-Recent. 

Locality: Districts of Falcén and Colina, State of 

Falcén; Bowden, Jamaica; locality numbers 163, 185, 1033, 

1109, 1255, 2207. 

Natica precanrena F. Hodson, n. sp. Pl. 36, figs. 2, 6, 9. 

Shell is small with about 5 rounded whorls. This spe- 

cies is smaller and his a higher spire than the recent N. 

canrena (Linné). Numerous tangential plice start from — 

the suture line and usually become faint or disappear be- 

fore they reach the middle of the body whorl. The aper- 

ture is broadly elongate, narrower at the top. The callus 

on the inner lip is continuous with the umbilical callus; 

the umbilicus is partly filled at the base, leaving a rather 

deep, comma-shaped depression. 

This form differs from the recent N. canrena in its 

smaller size, higher spire and more sloping shoulders. 
Age: Oligocene-Miocene. 

Locality: District of Buchivacoa, State of Falcén; Dis- 

trict of Miranda, State of Zulia; locality numbers 6, 25, 

1140. 
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Genus POLINICES Monifort 

Polinices subclausa (Sowerby) JA, Bia sakes Tey 

Natica subclausa Sowerby, 1849, Quart. Journ. Geol. Soc. London, 
vol. 6, p. 51. 

Natica subclausa Sowerby, Guppy. 1866, Quart. Journ. Geol. Soc. 
London, vol. 22, p. 290, pl. 18, fig. 8. 

Polinices subclausa (Sowerby), Brown and Pilsbry, 1911, Proc. Acad. 
Nat. Sci. of Philadelphia, vol. 63, 360. 

Polinices subclausa (Sowerby), Maury, 1017, Bull. Amer. Pal., vol. 5, 
p. 300, pl. 49, fig. 14. 

Polinices subclausa (Sowerby), Olsson, 1922, Bull. Amer. Pal., vol. 9, 

p. 329, pl. 16, figs. 16, 17. 

Our specimens from Bowden, Jamaica, are usually 

larger than the Costa Rican forms and are about the same 

size or slightly smaller than those from Santo Domingo. 

Age: Miocene. 

Locality: Bowden Hill, Bowden, Morant Bay, Jamaica. 

Polinices subclausa lavelana F. Hodson, n. subsp. 
Pl. 36, fig. 8; pl. 37, figs. 12, 14. 

This subspecies differs in having a pronounced umbili- 

cal notch in the callus on the inner lip just posterior to the 

spiral umbilical rib. The depth of this notch is variable. 

The callus on the upper half of the inner lip may have a 

straight margin at its distal contact or it may be slightly 

concave. The type from Venezuela is slightly weathered, 

and shows a rather concave margin at the contact of the 

callus of the inner lip with the preceding whorl; the char- 

acteristic, transverse groove at the top of the umbilical 

opening is present, but is not as distinct as it would appear 

in unweathered specimens. The Venezuelan form usually 

has a slightly heavier shell than the Bowden form, and 

tends to show a greater subsutural depression. 

Age: Miocene. 

Locality: Bowden, Jamaica; Districts of Colina and 

Democracia, State of Falcon, locality numbers 86, 93 (?). 

154, 178, 185, 10338. 
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Polinices subporcana (Williston MS.), n. sp. 
PL. 36, fig. 3; pl. 37, figs. 5, 9, 16. 

Williston’s manuscript description is as follows: 
“Our species is very close to Polynices porcana Spieker 

from the Zorritos formation of Peru, in size, shape, and 

general characteristics of the umbilical callus, but differs 
uniformly in having a small umbilical chink and a narrow 
v-shaped trough impressed in the callus near the lower 

margin of the peristome. The shell is large, low spired 
with a broad apical angle. Whorls about five, rounded and 
smooth except for growth lines. Sutures distinct but not 

channeled; base rounded.” 

The shell is thick and almost globular. One large speci- 

men measures 47 mm. in height and another 60 mm. across 

greatest diameter of base. The bulbous, umbilical callus 

usually has a small semicircular area, delimited by a pro- 

nounced groove, near the aperture at the base of the body 
whorl. 

Age: Miocene. 

Locality: Districts of Democracia, Miranda and Co- 

lina, State of Falcon, locality numbers 70A, 70B, 70C, 72, 

81, 82, 83, 83B, 85, 86, 87, 96, 97, 169A (?), 185, 225 (2), 

1017, 1233, 1552, 1862, 1866, 1872, 1877, 1892, 1905, 

1908 (cf.). 

Polinices stanislas-meunieri venezuelana F. Hodson, n. susbp. 
37, figs. 10, 15. 

This subspecies is rather abundant and although it 

sometimes grades into P. stanislas-meuniert Maury,’ it 

usually is smaller. Typically, our subspecies, in addition 

to being smaller, has an umbilical notch more or less pro- 

nounced near the upper part of the lower half of the inner 

lip. The umbilical callus on the inner lip tends to be 

heavier below the umbilical notch and reduces the size of 

the umbilicus to a greater extent than in the species, sensu 

stricto. There is a slight, subsutural depression in both 

1 Bull. Amer. Pal., 1917, vol. 5, pp. 300-301, pl. 49, figs. 15, 16. 
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the species and subspecies. 

Age: Miocene. 

Locality: Districts of Democracia, Miranda and Co- 

lina, State of Falcon, locality numbers 70A, 86, 185, 187, 

mee, 1233, 1255. 

Polinices (Neverita) paraguanensis F. Hodson, n. sp. 
IRL Bik, Mes, A yak 

Shell low-spired, polished, of moderate size, ‘having 5 

or 6 whorls. Each later whorl almost covers the preced- 

ing one. The curved growth lines are retractive from the 

upper suture to the umbilical callus. The growth lines are 

crossed by faint, close-set spirals which are about parallel 

to the upper sutural line. The upper half of the whorl is 

flattened but slightly arched; the flattening or rotundity 

of the upper part of the whorl is probably a secondary 

sexual character. The umbilicus is completely filled with 

callus. 

Age: Miocene-Pliocene. 

Locality: District of Falcon, State of Falcon, locality 

numbers 1073, 2207. 

Polinices paraguanensis quirosana F. Hodson, n. subsp. 
Pl. 38, fies. 1, 5, 7. 

This subspecies differs principally in the umbilical cal- 

lus which dces not completely fill the umbilicus, but leaves 

a small chink or unfilled area. The upper half of the last 

whor! is more rotund or convex than in the species, sensu 

stricto. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

number 6. 

Polinices paraguanensis buchivacoana F. Hodson, n. subsp. 
Poona Seon. 

This subspecies is distinguished by its much smaller 

size and larger umbilical callus. The filling is bulbous and 

extends below the base of the shell; this bulbous callus com- 
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pletely fills the umbilicus, but frequently leaves a lunar or 

crescent-shaped groove between the callus and the body 

whorl. The upper part of the whorl is somewhat flattened. 

The spiral lines are very indistinct. The figured specimens 

of the subspecies represent the largest ones found. They 

are commonly smaller and more or less fragmentary. 
Age: Oligocene. 

Locality: District of Buchivacoa, State of Falcon, lo- 

eality numbers 1139, 1215, 1217. 
Genus AMPULLINA (Lamarck) Bowdich 

Ampullina (?) santiagana F. Hodson, n. sp. 
Pl. 38, fig. 8; pl. 39, figs. 1, 2. 

Shell large with rapidly expanding whorls and a mod- 

erately high spire. There are 4 or 5 whorls, the sides of 

which have a rather uniform slope with small shoulders 
noticeable at the top of each whorl just below the suture 

line. The base of the shell is almost flat, and a large callus 

completely covers the umbilicus. 

Unfortunately, the shell matter in our specimens is 

frequently weathered or recrystallized. The aperture is 

not well preserved in these large forms, which frequently 

measure 3 or 4 inches across the flat base. In the casts, 

there is a pronounced shoulder at the top of each whorl. 

Ampullina amphora (Heilprin)! is a large form which 

has pronounced shoulders at the top of each whorl and the 

umbilicus only partly filled with callus. 

Age: Oligocene. 
Locality: Districts of Buchivacoa and Petit, State of 

Faleén, locality numbers 33 (variation), 59, 256 (ef.), 

OSG MOSAIC peZ00S: 

Family VERMICULARIIDZE Dall 

Genus PETALOCONCHUS Lea 

Petaloconchus sculpturatus domingensis Sowerby PI. 38, fig. 10. 

Petaloconchus domingensis Sowerby, 1849, Quart. Journ. Geol. Soc. 

1 Explorations in Florida, 1887, p. 112, fig. 50. 
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London, vol. 6, p. dl. pl. 10, figs. 9a, b; 
Vermetus (Petaloconchus) ’sculpturatus (H. C. Lea), Dall, (partim), 

1892, Trans. Wagner Free Inst. Sci. of Philadelphia, vol. 3, 
p. 305. 

Petaloconchus domingensis Sowerby, Brown and Pilsbry, 1911, Proc. 
Acad. Nat. Sci. Philadelphia, vol. 63, p. 359. 

Petaloconchus domingensis Sowerby, Maury, 1917, Bull. Amer. Pal., 
VOl I, m1@; 28) Tos WA jole Bee Tate, wal, 

Petaloconchus domingensis Sowerby, Hubbard, 1921, Sci. Surv. Porto 
Rico and Virgin Islands, N. Y. Acad. of Sci., vol. 3, (1920), 
1D, Ay Os USY). 

Petaloconchus sculpturatus H. C. Lea, Olsson, 1922, Bull. Amer. Pal., 
vol. 9, no. 39, pp. 146-147, pl. 14, figs. 10, 15. 

Vermetus (Petaloconchus) domingensis (Sowerby), Pilsbry, 1921, 
Proce. Acad. Nat. Sci. of Philadelphia, vol. 73 (1921), p. 377. 

Petaloconchus sculpturatus domingensis Sowerby, Maury, 1925, Bull. 
Amer. Pal., vol. 10, pp. 378-879, pl. 52, figs. 2, 4, 7. 

Most of the numerous specimens in Venezuela have flat 

sides like those from Trinidad, Santo Domingo and Costa 

Rica; some are rounded. A comparison has not yet been 

made with specimens of P. sculpturatus H. C. Lea from 

the Chesapeake Miocene, and later when this comparison 

is made, it may be necessary to put tihs variety in syn- 

onymy with the older species. 

Age: Miocene. 

Locality: Districts of Democracia, Colina, Miranda, 

Falcon and Buchivacoa, State of Falcon, locality numbers 

70A, 74, 82, 100, 103, 118, 120B, 121, 122A, 131, 149B, 154, 
178, 180, 184, 185, 189, 204, 273, 283, 298, 299, 307, 1007, 

1033, 1034, 1048, 1066, 1072, 1818, 1856, 1931C. 

Family MARGINELLIDZ Jousseaume 

Genus MARGINELLA Lamarck 

Marginella saladilloensis F. Hodson, n. sp. IG BY, ines, O5 Wo 

Shell is small, thin, smooth, and has a tapering spire. 

The outer lip is sharp, arcuate, but not denticulate. The 

inner lips bears 4 oblique, columellar plice; the anterior 

of these forms the twisted base of the pillar; the plicze 

are subequally spaced, the two anterior folds being a little 

closer together than the others and a little more oblique. 

There is no marked columellar callosity. The aperture is 
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muca wider anteriorly; the anterior canal is wide and well 

defined; the posterior sinus is inconspicuous and is not 

notched. The spire has a nearly uniform taper which is 

almost constant for the upper half of the shell. The num- 

ber of whorls in the spire could not be determined because 

a thin coat of eramel covers the sutures as well as all the 

whorls. 

This species has about the same contour as M. impagina 

Dall from the Tampa Silex beds, but our form is larger and 

the outer lip is not elevated posteriorly. 

Age: Oligocene-Miocene. 

Loca'ity: District of Miranda, State of Zulia, locality 

numbers 6, 1140. 

Marginella quirosensis F. Hodson, n. sp. Pl. 37, figs. 3, 4, 8. 

Shell is small, solid, and moderately convex. The spire 

and body whorls are covered with a coat of enamel, which 

somewhat obscures the nuclear whorls and sutures. The 

aperture is narrow but becomes wider anteriorly. The 

outer lip is thickened, especially toward the middle, and is 

protracted posteriorly on the preceding whorl. The pos- 

terior sinus is rounded, narrow, and very slightly reflexed. 

The columella is short and carries.4 prominent subequal 

folds, of which the anterior two are more: oblique and 

closer together; the anterior of these oblique folds forms 

the lower, twisted edge of the columella. On the inner lip, 

behind the columellar folds, and more or less at right angles 

with them, is a longitudinal ridge covered by the columellar 

callus; the ridge is parallel to the inner margin of the 

outer lip and extends along the posterior two-fifths of the 

_aperture. The inner lip is delimited from the body whorl 

by a slightly thickened, elevated callosity. The height of 

the spire is variable but the holotype represents the more 

common appearance. : 

This species is analogous to, and closely resembles, M. 
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elegantula Dall,' but does not carry the denticulation on the 

inner margin of the outer lip. There seems to be a slight 

difference in the spacing of the columellar plaits and a more 

prominent columellar callosity in our species. 

Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia; District 

of Buchivacoa, State of Falcdn; locality numbers 6, 1140, 

2040. 

Marginella quirosensis paraguanensis F, Hodson, n. subsp. 
iP Sire, sess, lS 2 

This subspecies differs mainly in being much larger. 
The outer lip stands out a little more abruptly at the base 
of the spire than is common in the species, sensu stricto. 

Age: Miocene. 
Locality: District of Falcon, State of Falcén, locality 

number 2207. 

Marginella berjadinensis F. Hodson, n. sp. 
loupe esa lulose Onto saml Onli: 

Shell is small, solid, and moderately convex. The spire 

is short, blunt and covered with a coat of enamel which 

extends over the body whorl. The enamel somewhat con- 

ceals the sutures of the earlier whorls. The aperture is 

narrow, and widens a little anteriorly. The outer lip is 

thickened, somewhat arcuate, marginate, and marked with 

a longitudinal groove along the dorsal margin; the lip is 

terminated posteriorly rather abruptly; it becomes thinner 

adjacent to the aperture and is not denticulate. The pos- 

terior sinus is rather narrow. The columella carries 4 

folds, the anterior two of which are more oblique and closer 

together; the anterior of these forms the lower edge of 
the columella. 

This species differs from M. quirosensis (n. sp.) in 

having a much shorter spire and in lacking such a definite 

Trans. Wagner Free Inst. Sci. of Philadelphia ,1890, vol. 3, 
Dt. ile ee pl. 4, fig. 7; and Bull. 90, U. S. Nat. Museum, 1915, p. 53, 
p 16 oe alle 
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longitudinal ridge along the upper part of the inner lip. 

Age: Miocene. 

Locality: District of Buchivacoa, State of Falcén, lo- 

cality number 2391. 

Marginella gatunensis colinensis F. Hodson, n. subsp. 
Pl. 40, ies sey, 19), 

This subspecies is very close to M. gatunensis Brown 

and Pilsbry ' as described and figured. We have compared 

specimens from Gatun with our Venezuelan form. The 

main differences are in the shape of a transverse section 

of the shell, in the larger size of our subspecies and in the 

lack of internal denticulation on the outer lip of our form. 

The difference in the transverse section is due to the colum- 

nar callosity being produced on the side opposite the aper- 

ture. On the back of the shell at the termination of the 

heavy callus, there is a slight longitudinal depression, 

which is continuous with the depression or margination 
behind the thickened outer lip; hence, on the back of the 

shell, there is a more or less continuous groove running 

back of the callosity of the inner and outer lips. The Ven- 

ezuelan form does not taper as rapidly anteriorly and the 

aperture tends to be slightly narrower. 

Age: Miocene. 

Locality: District of Colina, State of Falcon, ibs 

numbers 121, 178 (?), 184, 185, 299, 10383, 1255. 

Marginella democraciana F. Hodson, n. sp. Pl. 40, fig. 20. 

Shell large, heavy, widely ovate, narrower anteriorly. 

Outer lip is somewhat arcuate, thickened, with a margina- 

tion behind it, but is not denticulate within. The inner lip 

shows a slight columellar callus and strong, subequally 

spaced, columellar plaits; the anterior plait forms the 

twisted base of the pillar; the two anterior plaits are 

slightly closer together and more oblique than the others. 

The aperture is constricted posteriorly, and the posterior 

1 Proc. Acad. Nat. Sci. of Philadelphia, 1911, p. 347, pl. 24, fig. 10. 
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sinus is well marked at the top of the lip. The spire is 

moderately high, tapers abruptly, and ends in a rather 

sharp apex; the spire is composed of 4 or 5 whorls; the 

sutures are hidden by the enamel, which coats, also, all 

the whorls. 
This species resembles the recent form M. cerulescens 

Lamarck, which is very common along the north coast of 

Venezuela. It is distinguished from this recent species by 

its larger size, sharper spire, more arcuate outer lip, and 

by a more rapid taper of the shell anteriorly. 

Age: Miocene. 
Locality: District of Democracia, State of Falcén, lo- 

cality number 70A. 
Subgenus PERSICULA Schumacher 

Marginella (Persicula) venezuelana F. Hodson, n. sp. 
Pl. 40, figs. 13, 14. 

Shell small, broadly ovate, somewhat narrower anteri- 

orly, enameled. Outer lip is rather thick, arcuate, in- 

ternally denticulate, and only slightly marginate. The in- 

ner lip bears a fold bordering the anterior canal; near the 

- anterior third of the inner lip, there is a strong, grooved, 

or double, columellar fold lying at about right angles with 

the axis of the shell; just behind the double plait or fold, 

there is a depression which is more or less marked; pos- 

terior to the double plait, there are 3 or 4 small, short, 

columellar folds, also lying at about right angles with the 

axis of the shell. The shell is rather thick and the spiral 

color bands are so concealed by enamel that it is not pos- 

sible to count them except when the shell is weathered or 

partly digested with dilute acid, in which case there are 

about 22 narrow, spiral, color bands exposed. 

This species is the direct forerunner of the subspecies 

lavelana, from which it differs principally in its smaller 

size. 

Age: Oligocene-Miocene. 
Locality: District of Miranda, State of Zulia, locality 

numbers 6, 1140. 
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Marginella venezuelana lavelana F. Hodson, n. subsp. 
Pl. 40, figs. 38, 10, 11. 

This subspecies differs mainly in being much larger, 
more plump, and in having a more prominent longitudinal 
ridge on the upper part of the inner lip; this ridge is more 
or less parallel to the upper part of the aperture. This 

subspecies sometimes shows a slight margination behind 

the outer lip. The outer lip is thick, rounded, and some- 
what hollowed out near the middle of its ventral edge so 

that its profile shows a slight central depression (as viewed 
laterally). There are more small, columellar folds behind 

the strong, grooved, anterior fold than in the species, sensu 
stricto. 

Age: Miocene. 
Locality: District of Colina, State of Falcon, locality 

>numbers 184, 185, 10383, 1255. 

Marginella venezuelana falconensis F. Hodson, n. subsp. 

Pl. 40, figs. 4, 5. 

This subspecies is an outgrowth of the subspecies 

lavelana. It is more cylindrical and less inflated. The an- 

terior and posterior sinuses are deeper and more pro- 

nounced. There are only about 3 small, posterior, colu- 

mellar folds behind the strong, grooved, anterior fold. 

Age: Miocene. 

Locality: District of Falcon, State of Falcon, locality 

number 2207. 

Marginella (Persicula) maracaibensis F. Hodson, n. sp. 
Pl. 40, figs. 1, 6. 

Shell small, pyriform, enameled. Outer lip is sharp, 

arcuate, faintly denticulate, and without a margination. 

The inner lip carries a strong, oblique fold bordering the 

anterior canal, and a stronger, grooved or double columel- 

lar fold posterior to it. The double fold is almost at right 

angles to the direction of the aperture. Behind the double 

fold, there are about 5 equally spaced, smaller folds. The 

aperture is wider and paralleled by a longitudinal ridge on 

the upper half of the inner lip, which is covered by the 

columellar callus. The narrow, spiral color bands are per- 

ceptible but could not be counted. 
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This species resembles M. (Persicula) mirandana 

(n. sp.), but differs in having a wider aperture and a 

sharper outer lip, which is not wedge-shaped in cross sec- 

tion as it is in the former species. 
Age: Oligocene-Miocene. 

Locality: District of Miranda, State of Zulia, locality 

numbers 6, 1140. 

Marginella (Persicula) zuliana F. Hodson, n. sp. 
Ea OMS Shauiemeleae 

Shell is small, ovate, and slightly enameled. The outer 

lip is moderately thickened and internally denticulate. The 

inner lip carries two strong, anterior columellar folds, but 

there is a much slighter depression behind the second an- 

terior fold than in M. (Persicula) mirandana (n. sp.). 

The second anterior fold is grooved and stronger than the 

more oblique basal one which limits the anterior canal. 

The columellar and body callus is present but is much 

thinner than in M. (Persicula) mirandana. On the upper 

half of the inner lip, there is a slight longitudinal ridge, 

which is about parallel to the outer lip. The aperture is 

wider than in M. (Persicula) mirandana. There are about 

20 narrow, chestnut-colored, spiral bands, which are 

crossed by more closely spaced, incremental lines; on a 

well preserved specimen, this gives the shell a microscopi- 

cally reticulate appearance. 

This species is related to, and most closely resembles, 

M. (Persicula) mirandana (n. sp.), but it is longer, more 

slender, has a wider aperture, less prominent callosity and 

more spiral color bands. 

Age: Oligocene-Miocene. 

Locality: District of Acosta, State of Falcén; District 

of Miranda, State of Zulia; locality numbers 6, 1140, 1415. 

Marginella (Persicula) mirandana F. Hodson, n. sp. 

Pl 405 figs. 2,8) 9. 

Shell is small, enameled, pyriform, with a depressed 
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spire. The outer lip is thickened, but thins toward the 
aperture; it is denticulate internally. The inner lip carries 

two very strong, anterior, columellar folds; the first of 

these borders the anterior canal; the second is very strong, 

usually double or divided, and almcst at right angles to 

the direction of the aperture. Behind the double columel- 

lar fold, there is a more or less marked depression. Pos- 
terior to this double plait, there are 3—5 smaller columellar 

folds. On the upper part of the inner lip, there is a pro- 

nounced longitudinal ridge covered with callus; this ridge 

is about parallel to the inner margin of the outer lip and 

varies in length from two-fifths to more than half of the 
length of the aperture. The columellar callus grades into 

the thick coat of enamel which covers the entire shell and 
more or less conceals the narrow, chestnut-colored, spiral 

bands, about 16 or 17 in numoders; in weathered shells, 

these spiral color bands stand out as revolving ridges sepa- 

rated by wider, channeled interspaces. 
This species is extremely variable as to length and shape 

of the shell, the width of the aperture, the amount and 
nature of the thickening of the outer lip, as well as in the 
amount of depression found behind the double anterior col- 

umellar fold. It is somewhat smaller and more pyriform 

than M. (Persicula) cercadensis Maury, which has a wider 
aperture and lacks the pronounced longitudinal ridge found 
in our species on the upper part of the inner lip. 

Age: Oligocene-Miocene. 
Locality: District of Miranda, State of Zulia, locality 

number 6. 

Family TURRITELLIDZ Gray 

Genus TURRITELIA Lamarck 

Turritella zuliana palmere F. Hodson 

Turritella zuliana palmeri F. Hodson, 1926, Bull. Amer. Pal., vol. 11, 
pp. 179-180, pl. 6, figs. 1, 4 

A correction is noted here for the wrong ending inad- 

vertently given to the name palmerz in the original des- 

cription. 

Bulls Amer Pale ois vole ope arn aeiimileeos 
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PLATE 1 

FIGURE 

1. Cucullza perijana F. and H. Hodson, n. sp. Holotype from 
Loc. No. 2220, length 19 mm., height 20 mm., diameter of 
bothi valves UO05> ai taysis: ek ees sasecascacueewacer sane ance to eeeeeeeeeeeeeeeees 

2. Area (Scapharca) wiedenmayeri H. K. Hodson, n. sp. Holo- 
type from Loc. No. 2447, length 29 mm., height 13 mm., 
diameter of both valves 13 MiM...............ccceceecececnececeeneceeneneeees 

3. Cucullza perijana, F. and H. Hodson, n. sp. Holotype, 
Same specimen as, fig. d..at.cccosccaccacconesascee eo anee eee Sue Aneee 

4. Pseudocucullza perijana Harris, F. and H. Hodson, n. sp. 
Paratype, young specimen, from Loc. No. 2220, length 
40 mm., height 40 mm., diameter of both valves 23 mm....... 

5. Cucullza perijana F. and H. Hodson, n. sp. Paratype from 
Loc. No. 2220, length 17 mm., height of fragment 14 mm., 
diameter of. valve. (7) MMs nesccsostoccdssascecetsccto oreo hetero 

6. Arca (Scapharca) wiedenmayeri H. K. Hodson, n. sp. Ho- 
lotype, same specimen as fig. 2............ccccsscscceeceecsesesnesensenecees 

7. Arca umbonata pzzensis H. K. Hodson, n. subsp. Holo- 
type from Loc. No. 526, length 66 mm., height 32.5 mm., 
diameter ‘of walve: OG amimiiics.die.cck cossnosseon be dccssebec secs eomeeeteeeeeene 
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PLATE 2 

FIGURE PAGE 
1. Pseudocucullza perijana Harris, F. and H. Hodson, n. sp. 

Holotype from Loc. No. 2220; length 60 mm., height of 
fragment 59 mm., diameter of valve 22 mm.................:0600 

2. Glycymeris camalis democraciana F. and H. Hodson, n. 
subsp. Holotype from Loc. No. 82, length 41 mm., height 
AD) Weawiae, Cltevaewere Ox WEVNIE 12 TWA socoopoonce nsanachecaoosoaessa00Re=ce2 iy 

3. Pseudccucullza perijana Harris, F. and H. Hodson, n. sp. 
Holotype, same specimen as fig. L...........ccccceccecccecsnceteceeseeeeeers 

4, Pseudocucullza perijana Harris, F. and H. Hodson, n. sp. 
Paratype from Loc. No. 2220, greatest length of frag- 
10821 01 ara (ho RN 001) 00 RRR eee ae Aree nnn ee ARec Neen aac rhion in eesGunoccabeodscqD0cG 

5. Glycymeris canalis democraciana F’. and H. Hodson, n. subsp. 
Holotype, same specimen aS fig. 2..............cccsececceececseceeseeeneee via 
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PLATE 3 

FIGURE 

1. Pseudocucullza perijamna Harris; F. and H. Hodson, n. sp. 
Paratype from Loc. No. 2220; greatest length of frag- 
Ment 'GO MM! wadsesecGaihawahe geese aaas suaccsueoeeoases ence ceence a eo eeeeee eeeeenees 

2. Glycymeris canalis democraciana F. and H. Hodson, 
n. subsp. Paratype from Loc. Ne. 72; length 42.5 mm., 
height 41 mm., diameter of valve 12.2 mm.................::0cc00+ 

3. Arca (Scapharca) buenavista H. K. Hodson, n. sp. Holo- 
type from Loc. No. 1255; length 31 mm., height 25 mm., 
diameter of both valves! 22p dineresereteecneesceeeesceoreesee ene eseeeeeeees 

4. Arca veatchi matarucana H. K. Hodson, n. subsp, Holo- 
type from Loc. No. 127; length 55 mm., height 50 mm., 
diameter of vallvie®.22 ims secsceesceseoenc ccs nccnece essence renee cee eeeee eeneee 

5. Arca veatchi matarucana H. K. Hodson, n. subsp. Holo- 
type; same specimen as fig. 4............cccsceccccectecsccoeceeesnascecrsccae 

6. Arca (Scapharca) buenavista H. K. Foie, n. sp. Holo- 
type; same specimen as fig. 8..............cccecaseeenscccencesecesccassennssss 
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PLATE 4 

FIGURE 

1. Arca (Scapharca) berjadinensis H. K. Hodson, n. sp. Para- 
type from Loc. No. 2384; length 17 mm., height 15 mm., 
Ghizinncwere Ort loOUn- WAVES We) TMF N sosocosecsodaoconoqepenconsococanasCoRacatce 

2. Arca (Scapharca) berjadinensis H. K. Hodson, n. sp. Holo- 
type from Loe. No. 90; lengch 16 mm., height 14 mm., 
diameter of ivallvie 0% mimes ccaessns scene ces nero see eee ree eee eee cee eerees 

3. Arca (Scapharca) berjadinensis H. K. Hodson, n. sp. Ho- 
IONS, SEINE osenmM@m BS IE, Zoocooscroscsoovscnscoactosasascossasscsesoscons 

4. Arca (Scapharca) weeksi H. K. Hodson, n. sp. Paratype 
from Loe. No. 3250; length 16 mm., height 13.5 mm., 
diameter of valve (7 sams. csc cece cae crosses tac acenodeoncesneneee ooeaaeeeeeee 

5. Areca (Scapharea) berjadinensis H. K. Hodson, n. sp. Para- 
type, gerontic specimen, from Loc., No. 93; length 26 mm., 
height 22 mm.. diameter of valve 11 mm.....................:eeeee 

6. Arca (Scapharca) weeksi H. K. Hodson, n. sp. Holotype 
from Loc. No. 3250; length 16.5 mm., height 14.7 mm., 
diameter of valve 7 MIMiiiicccccccsccceceecceses tester eeceesoe sence eeeeeeenese 

7. Arca (Scapharca) zuliana H. K. Hodson, n. sp. Holotype 
from Loc. No. 6; length 18 mm., height 16.5 mm., diam- 
eter Of valVe 825) MIM se. .class sees danctagsesecoumacnecees Gace s-oreeee eee eee 

8. Arca (Scapharea) zuliana H. K. Hodson, n. sp. Paratype 
from Loc. No. 6; length 19 mm., height 15 mm., diameter 
of both valves 18: miisscsie.sccsccacnaccessusecesesnn- coseeseseee cence eiereetee me 

9. Area zuliana maracaibensis H. K. Hodson, n. subsp. Holo- 
type from Loc. No. 6; length 18 mm., height 14 mm., 
diameter of valve) 8° mime cascisesciose onset eesee neces 

10. Areca (Scapharca) zuliana H. K. Hodson, n. sp. Holotype, 
SAME) SPECIMEN, AS MS Tau sesacdeencatirsd ov sua danccescneceecuenenremceceee ees 

11. Area zuliana maracaibensis H. K. Hodson, n. subsp. Holo- 
type, SAME SPECIMEN AS iG. Yu... csececccsecsscceccseeneceeesceceeseees 

PAGE 



PL. 4, VOL. 13 BULL. AMER. PAL. No. 49, PL. 4 

AWS , 

MWA 

HAN 





‘ 

PLATE 5 



90 BULLETIN 49 

PLATE 5 

FIGURE 

1. Arca (Scapharca) saladilleensis H. K. Hodson, n. sp. Holo- 

type from Loc. No. 6; length 9 mm., height 83 mm., diam- 

ue ONE WAVE 4h WANT dpoonoppcosunsodoconnanonsspeosqandaoaancdnsoaeasgonaaqeAcaHoco3e¢ 

2. Arca (Scapharca) vueltana H. K. Hodson, n. sp. Holo- 
type from Loc. No. 1335; length 10 mm., height 11 mm., 
GHETTNAEIE OIE WENKE B) WAS cosocosnasconacenasosconbaonsnooodoagaayasecoeROScIOSE 

3. Arca (Scapharca) saladilloensis H. K. Hodson, n. sp. Holo- 
type, same specimen as fig. 1.........ccceceeeeeeeceesereeeeeeteeeeeeeeeeneees 

4. Arca (Scapharca) vueltana H. K. Hodson, n. subsp. Holo- 
UAW oXeh aSELOIS RoKeooleyol BS) IY, Aeon ceoeesscsnnnouneneedocotocoasauresaectaocecen 

5. Arca vueltana falconensis H. K. Hodson, n. subsp. Holo- 
type from Loc. No. 70A; length 11.5 mm., height 10 mm., 
diameter Ot avalliven 4s ammamisn iene reteee tee see hee nee ee tee eee eee eee eeeeeee 

6. Arca (Scapharea) vueltana H. K. Hodson, n. sp. Paratype 
from Loc. No. 86; length 6.5 mm., height 7 mm., diameter 
Of: “valivies VBI2) rmmmmicg si ioosae ence cease eae cee eee one eet e eee Eee ee ee eee 

7. Arca vueltana falconensis H. K. Hodson, n. subsp. Para- 
type from Loe. No. 70A; length 8 mm., height 7 mm., 
diametene! on svallivel 3))milmbercese eee sce seee ere ete see eeeeee eee reeset eee eee eae 

8. Arca (Scapharca) buenavista H. K. Hodson, n. sp. Para- 
type from Loe. No. 1033; length 23 mm., height 21 mm., 
didmeter of valve. WO) aim.c...tccuci.doecccasedectnenleoenuceeeeseeeeeeee eomteee 

9. Arca vueltana faleconensis H. K. Hodson, n. subsp. Holo- 
type, Same) Specimen! as) flys Dieeeeseseeteereerecerceeee eee ee cece eee eee eee 

10. Arca (Scapharca) tamarana H. K. Hodson, n. sp. Holotype 
from Loc. No. 3249; length 20 mm., height 16 mm., diam- 
eter of salve! 8) mMMieiiisesvacscseaesecacecue wees snuee eeceonceonecoeneee neeeeeteee 

11. Area (Scapharca) tamarana H. K. Hodson, n. sp. Paratype 
from Loe. No. 3250; length 14 mm., height 11.8 mm., diam- 
éter sof valve 4.8: miniisss soe) ecsies fo eccolececenecsaeceee ee eee 

12. Arca (Scapharca) mirandana H. K. Hodson, n. sp. Paratype 
from Loc No. 6; length 23 mm., height 13 mm., diameter 
Of! “VallVed 16: Shes. akc ncaecggceces seacie cae adoosbeonectnaee sac eeeeee eae eee eee 

18. Arca (Scapharca) mirandana H. K. Hodson, n. sp. Holo- 
type from Loe. No. 6; leng:h 25 mm., height 14 m n., diam- 
ever Of sve Wie mitiae cesccac ce ceccess ecnetnnetatsancaes coenkese eee sae eee 
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PLATE 6 

FIGURE PAGE 

1. Arca (Scapharca) democraciana H. K. Hodson, n. sp. Ho- 
lotype from Loc. No. 118; length 25 mm., height of frag- 
ment 17 mm., diameter of valve 8 MM.................ceceeeeneeeeeees 14 

2. Arca (Scapharca) democraciana H. K. Hodson, m. sp. Para- 
type from Loc. No. 187, shows cSmmon appearance, length 
15.5 mm., height 11.5 mm., diamete rof valve 5 mm........... 14 

3. Arca (Scapharca) democraciana H. K. Hodson, n. sp. Para- 
type from Loc. No. 150B; length 16 mm. (slightly broken), 
height 13.5 mm., diameter of both valves 12 mm................. 14 

4. Arca (Scapharca) cornellana H. K. Hodson, n. sp. Holo- 
ivpe from Loc. No. 3250; length 26 mm., height 14 mm., 
diameter of valve: "(Mies ccclcctdionatsseasesseasnes oeease cen eee eee 12 

5, Arca (Scapharca) cornellana H. K. Hodson, n. sp. Para- 
tvpe from Loc. No. 3250; length 25 mm., height 14 mm., 
diameter’ of valve) G6 mimi sicccess coe. Sassene ses sece ee eee eee 12 

6. Arca (Scapharca) lienosa Say. Recent along coast, State 
of Faleon; length 64 mm., height 41 mm., diameter of 
Valve VSt wma slabs aces oc cae ee eee ae OR Seca ae ee 
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PLATE 7 

FIGURE PAGE 

1. Arca grandis waringi Maury. From Loc. No. 71; length 
74 mm., height 65 mm., diameter of valve 31 mm................. 7 

2. Arca (Scapharca) tirantensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 2420; length 32 mm., height 20 mm., 
diameter of both valves 20 MM...............ccceccsscsecssssseseeececeeees 11 

3. Arca (Scapharca) tirantemsis H. K. Hodson, n. sp. Holo- 
type, same specimen as ge 2ivercseescccscaceree eetecorere eee nee 11 

4. Arca grandis waringi Maurv. Same specimen as fig. 1....... vi 



Pie 7; VOL. 13 BULL. AMER. PAL. No. 49, PL. 7 

3 ow 







S70) BULLETIN 49 

PLATE 8 

FIGURE 

1. Glycymeris tumefacta lavelensis F. Hodson, n. subsp. Ho- 
lotype from Loc. No. 128, length 56 mm. (slightly broken), 
height 57.5 mm., diameter of valve 20 mm...............:::::00 

2. Ostrea wiedenmayeri F. Hodson, n. sp. Paratype, young 
specimen, attached valve from Loc. No. 2452, greatest 
height 26 mm., diameter 5 MM..................:..sssecccceneeeenerseensees 

3. Ostrea wiedenmayeri F. Hodson, n. sp. Paratype, same 
SOUTH VS 1k8e) Cleon nasgoscnsoensocuoaencstbootoscosctnonescodesacbeotoooDcose neo 

4. Glycymeris tumefacta lavelensis F. Hodson, n. subsp. 
Holotype, same specimen as fig. V............-..cececsccencccnesssse=cees 

5. Ostrea wiedenmayeri F. Hodson, n. sp. Holotype, attached 
valve from Loc. No. 2426, greatest height 91 mm. (slightly 
broken). ereatest, diameter (35), Were nesseses meee tere eeeer eee 

6. Ostrea wiedenmayeri F. Hodson, n. sp. Paratype, flat valve 
from Loc. No. 2424, greatest height 44 mm., approximate 
diameterson lb obheavalliviess lean aiinibeeseessesee seen seseeeee eee eeeeeereerers 
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PLATE 9 

FIGURE 

1. Glycymeris tumefacta lavelensis F. Hodson, n. subsp. 
Paratype from Loc. No. 123; length 48 mm., height 47 mm., 
Giameverwonebothwavallivie’siere | MII nerseseree sense reteset se ehee eee tartan 

2. Ostrea virginica falconensis F. Hodson, n. subsp. Para- 
type, flat upper valve, from Loc. No. 1241; greatest length 
Sil wah, GRAS Inerelath 244 TG coccooscasadancosonHdsaoanEabSaUsoDosDCoNSaNN 

3. Ostrea democraciana F. Hodson, n. sp. Paratype from 
Loc. No. 1705, lateral view of both valves, greatest height 
of fragment 43 mm., diameter 16 mm..................-..2.-0.00.0-00s 

4. Ostrea tacalensis F. Hodson, n. sp. Paratype, upper valve, 
from Loc. No. 2438, greatest height 32 mm., diameter 8 mm. 

5. Ostrea wiedenmayeri F. Hodson, n. sp. Same specimen as 
| 2 ir oi 0 ee ene nee Pen eee ener eer aedcae report orcdoEemesadancsoaSocbos 

6. Ostrea tacalensis F. Hodson, n. sp. Holotype from Loc. No. 
4609, greatest height 40 mm., approximate diameter of both 
valves: U3) amas Wsi gece sidaeodscacae sence cosh santo cease seek ees caesar eee tees 

7. Ostrea demecraciana F. Hodson, n. sp. Paratype from 
Loe. No. 1751, shows variation, greatest height 45 mm., 
greatest diameter of both valves 11 mm........................csc0e- 
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PLATE 10 

FIGURE PAGE 

1. OQOstrea democraciana F. Hodson, n. sp. Holotype from 
Loc. No. 1761; greatest height 28 mm., approximate diam- 
eter of, both valves) VO" mimes cicc.cccsccccssostceeocs ceeacteceees see oeeeeeeeee 19 

2. Ostrea tacalensis F. Hodson, n. sp. Paratype, young speci- 
men, from Loc. No. 4609; greatest height 21 mm., approxi- 
mate diameter of both valves 10 mmm..................cc0cccceeceeesenees 19 

5. Ostrea democraciana F. Hodson, n. sp. Holotype, same 
specimen as fig. 1, upper VAIVES...............cccccceccesscsessceeceanscenes 19 

4. OQOstrea tacalensis F. Hodson, n. sp. Paratype, attached 
valve from Loc. No. 2438; greatest height 28 mm., ap- 
proximate diameter Wl omimss.ccc.ccccccecsseeoe-cnecesse eee ee 19 

5. Ostrea democraciana chiriguarana F. Hodson, n. subsp. 
Paratype, young specimen, attached valve, from Loc. No. 
1863; greatest height 20 mm., approximate diameter 5 mm. 20 

6. Ostrea tacalensis F. Hodson, n. sp. Paratype, same speci- 
MENG AS LOS <A a seg sec ssh Ce ee cae eee eee 19 

7. Ostrea gatunensis emelaveanie F. Hodson, n. subsp. At- 
tached valve of holotype from Loc. No. 1753; greatest 
height 160 mm., greatest diameter 50 mm..............c..ccceccee eee 21 
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PLATE 11 

FIGURE PAGE 

1. QOstrea democraciana chiriguarana F. Hodson, n. subsp. 
Attached valve of holotype from Loc. No. 2410; greatest 
height 32 mm., approximate diameter of both valves 12 mm. 20 

2. QOstrea democraciana chiriguarana F. Hodson, n. subsp. 
Same’ specimen) as, tise le supper ValWiee.es-.-cesess<-ee ene eae earn 20 

3. Ostrea democraciana chiriguarana F. Hodson, n. sp. Para- 
type, common appearance of smooth upper valve, from Loe. 
No. 2410; greatest height 31.5 mm., approximate diameter 
of, both valves! WS) aMMiiiicc. coscaccecscecncoceseeccssesescceeesene sees neneeter sone 20 

4. Qstrea gatunensis aguaclarensis F. Hodson, n. subsp. At- 
tached valve of holotype from Loc. No. 1753; greatest 
height of specimen 160 mm., greatest diameter of both 
valves 53 mm., Same specimen as pl. 10, fig. 7................066 PAIL 
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PLATE 12 

FIGURE 

1. Ostrea democraciana cujiensis F. Hodson, n. subsp. At- 
tached valve of holotype from Loc. No. 1855; greatest 
height.34 ‘mms, about flats. fac ccceseseescecavesceencseceesseetene seer eeeeee 

Ostrea democraciana cujiensis F. Hodson, n. subsp. Upper 
valve of paratype from Loc. No. 1855; greatest height 
341. mms about fajel ee cece: Gesaccaecsscusco sence eeceecene eee eee 

Ostrea democraciana cujiensis F. Hodson, n. subsp. Para- 
type, elongate variation, attached valve, from Loc. No. 1855, 
greatest height 33 mm., approximate diameter of valve 
HF (gees 00) 00 a er eee serene nny Hanan Un a naMn ni Un scan aeqnoGracondedoobodwaeGoo5000C 

Ostrea gatunensis aguaclarensis F. Hodson, n. subsp. Upper 
valve of holotype from Loc. No. 1753, somewhat concave, 
greatest height of specimen 160 mm., greatest diameter of 
both valves 53 mm. Same specimen as pl. 10, fig. 7, and 
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PLATE 13 

FIGURE PAGE 

1. Pecten soror urumaconis Harris, n. subsp. Paratype, con- 
cave valve from Loe. No. 80; length 38 mm., height 38 mm. 22 

2. Ostrea virginica falconencis —F. Hodson, n. subsp. Holo- 
type from Loc. No. 1886; greatest height 91 mm., approxi- 
MAUS Charmane ie Walle 4Y5) TTD scoceocnacncosopoaonosnooHabEosHonSecDOSSEoS 22, 

3. Pecten soror codercola Harris, n. subsp. Paratype from 
Loe. No. 69. Photographed by Prof. Harris....................... 23 

4, OQOstrea virginica falconensis F. Hodson, n. subsp. Holo- 
type}. Same ‘Specimen AS hig IZ i2.sseese2seweos cose deseeee cece coo eee Pay 

5. Ostrea virginica falconensis F. Hodson, n. subsp. Para- 
type from Loc. No. 1054; greatest height 56 mm., great- 
est) diameter ote nvallivier oie inlinieessecesteceseee eer cee eee ere eee Reena hay 
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PLATE 14 

FIGURE PAGE 

1. Pecten sorcr codercola Harris, n. subsp. Paratype from 
Loe. No. 69; length 66.5 mm., height 56 mm., concave 
(22) Ge a ar rae a on ene eRe a era ERP Br Se RA daRjnocdodoo0o0s 23 

2. Pecten circularis cornellanus F. and H. Hodson, n. subsp. 
Paratype from Loc. No. 70-B; length 31 mm., height 30 
MM, CHINAS Ole WEILVE SB WAT oooncocosrscocconosenesconsoosnannaccoannanosesss 26 

5. Pecten sorcr urumaconis Harris, n. subsp. Paratype from 
Loc. No. 80; length 38 mm., height 38 mm., concave valve. 
Same (specimen as) pls) US) tie. csc cecneceneseene see 22. 

4, Pecten soror urumaconis Harris, n. subsp. Holotype from 
Loc. No. 224; length 51 mm., height 48 mm., diameter of 
Vel lve G! aati ss.ce sacs Guwcuavacssnesnanecs ee teasus tists cee eee 22 

5. Pecten soror codercola Harris, n. subsp. Paratype, same 
Specimen as: fo! Wed aioe sume ee eee 23 

G. Pecten circularis venezuelanus F. and H. Hodson, n. subsp. 
Holotype from Loc. No. 196, length 38.5 mm., height 38.2 
WMI, CleNMerere Cit WAI 14) TWAT caocdsensocHoscooseenoconesccuasnbenosoonNoe- 25 
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PLATE 15 

FIGURE PAGE 

1. Pecten circularis caucanus F. and H. Hodson, n. subsp. 
Holotype from Loc. No. 69, length 32 mm., height 31 mm., 
diameter of valve Iii d mimics schoreee choo ee ee 

Pecten circularis venezuelanus F. and H. Hodson, n. subap., 
intergrading form, from Loc. No. 1027, length 38 mm., 
height 35 mm., diameter of valve 11 mm., same specimen 
es) jolene 17/5 ik, Isaccoccnoonnnsnbe BP OPE, REECE eEEBcOn Capnodeacoboodooccton 

Pecten circularis ccrnellanus “. and H. Hodson, n. subsp. 
Holotype from Loc. No. 70-A; length 30 mm., height z8 
TONING, Clienonewere OI WENN ILO) TT sopsccesopsnnscoeosenseoaacoseocnoccangenocs 

Pecten circularis venezuelanus F. and H. Hodson, n. subsp. 
Intergrading form from Loc. No. 1353; length 39 mm., 
height 37 mm., diameter of valve 11 mm......................000-- 

Pecten circularis venezuelanus F. and H. Hodson, n. subsp. 
Holotype, same specimen as Pl. 14, fig. 6, length 38.5 mm., 
height 38.2 mm., diameter of valve 14 mm.....................02-6+- 

Pecten interlineatus aidii (Williston MS.) Harris, n. subsp. 
Ears of right valve of holotype, collected by Mr. S. H. 
Williston. Photograph by Prof. G. D. Harris....................0+- 

Pecten soror codercola Harris, n. subsp. Holotype from 
Loc. No. 69, length 65 mm., height 60 mm. Photograph 
by Prof(Gy Deo warriseiiisn3 oie ee eee 

Pecten circularis caucanus F. and H. Hodson, n. subsp. 
Holotype, same specimen as fig. 1............c.ccccceecceecceeeeeeceenseeees 

Pecten interlineatus aidii (Williston MS.) Harris, n. subsp. 
Holotype collected by Mr. S. H. Williston. Photograph by 
Prof. G. D. Harris. Length 40 mm., height 37 mm............. 

Pecten circularis cornellanus F. and H. Hodson, n. subsp. 
Holotype, same specimen as fig. 3 Cec ccccrcccceen cerca essccassceeesctcesecses 
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PLATE 16 

FIGURE 

1. Pecten (aff. F#Equipecten) quirosensis Harris, n. sp. Holo- 
type from Loc. No. 6, right valve, length 12 mm., height 
IES rams diameter (ok avellivemoiy maliiesssee sss eres aeee ene eee eee 

2. Pecten (aff. A.quipecten) quiroscnsis Harris, n. sp. Para- 
type from Loc. No. 6, right valve, length 13 mm., height 
Ue WL, Cheyneiere Ort Wellky® BoB MAA rocroouecccoopaoossoooenecoonenoone x 

3. Pecten circularis cornellanus F. and H. Hodson, n. subsp. 
Paratype from Loc. No. 838-A, length 23 mm., height 21 
mins, diameter co: evellivey (7, iMiniiesese see eeeee sense e eee ee ate re 

4. Pecten (aff. A.quipecten) quirosensis Harris, n. sp. Para- 
type from Loc. No. 6, left valve, length 11.2 mm., height 
iil movin, ChenmMe ere Ore WIRE Wel WATT oropnoonsonncoscoonceeececansconancocnoss 

5. Pecten (aff. A.quipecten) quirosensis Harris, n. sp. Para- 
type from Loc. No. 6, left valve, length 13.6 mm., height 
US) Wire, Chenremwere Ort WINE BLS) WaT ocosconnconncnocosnocanooennsceancsoae 

6. Pecten (Chlamys) buchivacoanus F. and H. Hodson, n. sp. 
Paratype from Loc. No. 1967, left valve, young specimen, 
length 19 mm., height 19 mm., diameter of valve 4 mm....... 

7. Pecten (aff. A.quipecten) quirosensis Harris, n. sp. Para- 
type from Loc. No. 6, left valve, length 13 mm., height 
18 mm., diameter of valve 2.5 MM...............ccccccceeceecesseeeseeee 

8. Pecten (Chlamys) buchivacoanus F. and H. Hodson, n. sp. 
Holotype from Loc. No. 1967, length 30 mm., height 30 
mm., diameter of both valves 11.5 mm.................cccceccee eee eee 

9. Pecten (aff. A.quipecten) quirosensis Harris, n. sp. Para- 
type from Loc. No. 6, left valve, length 11 mm., height 
NOS mT, Charmer Gi WaIKVE IG Wit occsssccacoosansccnonsooecsuesose=ce 

10. Pecten (Chlamys) buchivaceanus F. and H. Hodson, n. sp. 
Same specimen as fig. 8, right valve................cccceccsecceseeseneeees 

11. Pecten (Chlamys) buchivacoanus F. and H. Hodson, n. sp. 
Same specimen as figs. 8 and 10, left valve....................00.000 
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IPL YAN IN) I'7 

FIGURE PAGE 

1. Pecten circularis venezuelanus F’. and H. Hodson, n. subsp. 
Same specimen as Pl. 15, fig. 2, intergrading form............. 25 

2. Pecten buchivacoanus falconensis F. and H. Hodson, n. 
subsp. Partype from Loc. No. 1334; length 45 mm., height 
43.5 mm., diameter of both valves 22 jm,...0.t5 31 

3. Pecten Hachuconnne falconensis F. and HE. Hodson, n. 
subsp. Holotype from Loc. No. 13834; length 45 mm., 
height 45 mm., diameter of both valves 25 mm................... 31 

4, Pecten buchivacoanus falconensis F. and H. Hodson, n. 
subsp. Paratype from Loc. No. 1255; height 47 mm., diam- 
eter, of valve U2) mimi, .3.bcccc2c..easaecacadesnecasccuons sae oree ee eeeeeeeeotenee 31 

5. Pecten buchivacoanus falconensis F’. and H. Hodson, n. 
subsp. Paratype from Loc. No. 10338; greatest length as 
SIO WM: QS! MAMI. saeteadeacsuecncceciesecuasenese dae ssa cece es oe acne eC eRe eee eee ool 

6. Fkecten buchivacoanus maracaibensis F. and H. Hodson, 
n. subsp. Holotype from Loc. No. 138-C; length 50 mm., 
height 50 mm., diameter of valve 12 mm. Specimen is 
slivhitlhy » distorted aeccccs\deudonsaseeoo suse ccet aoe ieee ee 30 

7. Pecten buchivacoanus falconensis F. and H. Hodson, n. 
subsp. Holotype, same specimen as fig. 38.............ccecceeeseeeeeee 31 
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PLATE 18 

FIGURE 

1. Pecten (Amusium) aguaclarensis fF. and H. Hodson, n. sp. 

bo 

(Ju) 

6. 

Paratype from Loc. No. 2035, shows impression of internal 
lire and character of shell; height 62.5 mm.....................00000+ 

Pecten coderensis (Williston MS.) Harris, n. sp. Paratype 
from Loc. No. 69; length 52 mm., height 46 mm., diam- 
eter of <valvie: ANT Many 2-5) sscnseraes eee eco eee 

Pecten (aff. Nodipecten) colincnsis F. and H. Hodson, n. sp. 
Paratype from Loc. No. 125, right valve; greatest length 
of fragment 70) mm, “diameter obi mime. eee eee eee 

Pecten coderensis (Williston MS.) Harris, n. sp. Paratype 
from Loc. No. 69, left valve; greatest length of frasment 
53 mm., diameter 8 mss ccosccssseclcac 

Pecten Cadre (Williston MS.) Harris, n. sp. Holotype 
from Loc. No. 69; length 48 mm., height 43 mm., diameter 
of) valve. 435) mam..3.2.0.20c ea ee en ae eee 

Pecten (aff. Nodipecten) colinensis F. and H. Hodson, n. sp. 
Paratype from Loc. No. 125, fragment of right valve; 
greatest height of fragment chown 57 mm., (total height 
Of Valve 9:5: TIPS) Mies ees Lu aac cea ce te oe beeen 
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PLATE 19 

FIGURE PAGE 

1. Pecten (aff. Plagioctenium) gilbertharrisi F. and H. Hod- 
son, n. sp. Paratype from Loc. No. 1848, young specimen; 
length 11.8 mm., height 11.5 mm., diameter of valve 3 mm., 
specimen ‘Somewhat (cryushedstec-ces-ctesecseesere se cease eee 28 

Pecten (aff. Plagioctenium) gilbertharrisi F. and H. Hod- 
son, n. sp. Paratype from Loe. No. 1859; length 26 mm., 
height 26 mm., diameter of valve 4 mm.............ccccceceeeeeeeeeeees 28 

Pecten (af. Plagioctenium) gilbertharrisi F. and H. Hod- 
son, n. sp. Paratype from Loc. No. 1855; length 27 mm., 
height 27 mm., specimen somewhat crushed...........csssscceeeceeeee 28 

Pecten (aff. Nodipecten) colinensis F. and H. Hodson, n. sp. 
Holotype from Loc. No. 115; length 97 mm., height 83 mm., 
diameter of both valves) SO imimbeiee...co eee eee 33 
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PLATE 20 

Pecten antiguensis churuguarensis F. and H. Hodson, nin. 
subsp. Paratype from Loc. No. 33; length 38 mm. (slght- 
ly broken), height including ears 39 mm., diameter of valve 
Ba! INNS, acssilacsedceecds a crosetaaeeicae amaeeeenacmeke seaenen ceeenee ete seco hee eee eeeeeeee 

Pecten coderensis willistoni Harris, F. and H. Hodson, n. 
subsp. Holotype from Loc. No. 69; length 32 mm., height 
BL Wd, CENMKAeIE Ont Welle (WaT coccocccecoonooponbonsopocasooonSonsncsee 

Pecten antiguensis churuguarensis F. and H. Hodson, n. 
subsp. Paratype from Loc. No. 2004; left valve, young 
specimen; length 25 mm., height 25 mm., almost flat........... 

Pecten antiguensis churuguarensis F. and H. Hodson, n. 
subsp. Holotype from Loc. No. 2005; length 45 mm., height 
including ears 43.5 mm., diameter of valve 6 mm................. 

Pecten gilbertharrisi democracianus F.. and H. Hodson, n. 
subsp. Holotype from Loc. No. 1866; length 34 mm., 
height 34 mm., diameter of valve 5 mm., specimen is some- 
what: .crulshe diy 3.0 iscc3. ches sesawestete eens steceeeeeneee eer ee 

Pecten (aff. Plagioctenium) gilbertharrisi F. and H. Hod- 
son, n. sp. Holotype from Loc. No. 1848; length 23 mm., 
height 23.5 mm. (approximate), diameter of valve 4 mm..... 
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PLATE 21 

FIGURE PAGE 

1. Pecten (Amusium) aguaclarensis F. and H. Hodson, n. sp. 
Paratype from Loc. No. 17387; left valve; length 83 mm., 
height 83 mm., shell thickened with gypsum........................- 36 

Pecten (Amusium) aguaclarensis F. and H. Hodson, n. sp. 
Holotype, right valve, from Loc. No. 1737; length 95 mm., 
height 93 mm., shell thickened with gypsum, diameter of 
valve estimated 9 mm 
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PLATE 22 

FIGURE PAGE 

1. Pecten (Amusium) zamorensis F. and H. Hodson, n. sp. 

iw) 

(Sh) 

6. 

Paratype from Loc. No. 1353, young specimen, length 21 
mm. (slightly broken), height 22 mm., diameter of. valve 
Pein 001100 ee Pee Rem re nena} salir euccnaaraindad odeneaobaoctinswenededobcds0000000 

Pecten antiguensis churuguarensis F. and H. Hodson, n. 
subsp. Paratype from Loc. No. 2005, shows character of 
ribbing and impression of internal lire, height of portion 
Showin SGid: mins sigecaseecc aes adassceeweeeceee eee oem coe ae eaee eee eens 

Pecten (Amusium) zamorensis F. and H. Hodson, n. sp. 
Holotype from Loc. No. 1353; height 46 mm., diameter of 
72) AOR S18 ies 00010 eRe eee nee ee Mee Aaceeer pres cericancuar bbaanosdscesdacitdacos dodeocedoconScqdn00 

Pecten (Amusium) zamorensis i and H. Hoda n. sp. 
Paratype, same specimen as fig. 1...............--02ceeeecneseeeeceeeeeeneee 

Pecten (Amusium) zamorensis F.. and H. Hodson, n. sp. 
Paratype from Loc. No. 1353; length 24 mm., height 23 
TAMATe, Chighexsinore Out wei 4b Tala GocoopooseoconscosHocosocosdepoosuDsoeESsoRSIONS 

Pecten (Amusium) zamorensis F. and H. Hodson, n. sp. 
JEIOMOAY OS, SINE GOSCMAMETM LIS 1, Boocccsoarssssosone a0 sosansedcossobosoecnecs 
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PLATE 23 

FIGURE PAGE 

1. Plicatula densata Conrad. From Loc. No. 83; length 24 
mm., height 26 mm., diameter of both valves 5 mm............. 39 

2. Anomia venezuelana Harris, n. sp. Holotype from Loc. No. 
69, about natural size. Photograph by Prof. G. D. Harris. 43 

3. Anomia venezuelana Harris, n. sp. Same specimen as 
fig. 2, about natural size. Photograph by Prof. G. D. 
FHAFPIS: |. sice.scnidensciatcavecesesddeasserss sccetosscovesecsestecdoesecsetseotecceerteeneeees 43 

4. Spondylus falconensis Harris, n. sp. Paratype from Loc. 
No: 1215 Photograph by Prot: Gy Ds Hariisteecssccssesseeseeeeee 40 

5. Spondylus falconensis Harris, n. sp. Same specimen as 
mes, Al IPlonnoyereenoln Joy JirOnt, (Gy ID IBLE NAAS  ccccosctennosoccenecaesocce Ag 

6. Plicatula densata Conrad. From Loc. No. 84; length 24 
mm., height 25 mm., diameter of both valves 6 mm............... 39 
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PLATE 24 

FIGURE 

1. Anomia gabbi falconensis F. Hodson, n. subsp. Paratype 

(Zu) 

from Loc. No. 1283; length 43 mm., height 42 mm., diam- 
éteriof “Valve ai6) mine si. ccise.eick sees acs ook ee ee 

Anomia palmasensis F. Hodson, n. sp. Paratype from Loe. 
No. 2272; length 33 mm., height 37 mm., doubly selliform. 

Plicatula densata democraciana F'. Hodson, n. subsp. Para- 
type from Loc. No. 69; length 26 mm., diameter of valve 
LCE 001007 RRR ERP ert ear ret taer Herr dance nota tse AMBRE Sbaserceerreioe doctsadpboccodesocce 

Plicatula densata democraciana F'. Hodson, n. subsp. MHolo- 
type from Loc. No. 69; height 38 mm., greatest diameter 
of fragment 11) mim. .28h wee eaieecs cota ak ein bere 

Anomia palmasensis F. Hodson, n. sp. Holotype from Loc. 
No. 2278; length 43 mm., height 41 mm., doubly selliform. 

Anomia palmasensis F. Hodson, n. sp. Paratype from Loc. 
No. 2267; length 21 mm., height 25 mm., doubly selliform. 

Plicatula densata democraciana F. Hodson, n. subsp. Para- 
ype; Same speciment as Migs omescseteteecreee eee eeeee ene eee 

Plicatula densata democraciana F. Hodson, n. subsp. Holo- 
UANOGS SAUNG) SIOSCMINE GIS) TER Cho. cocnosnnosedosnbacoonseconoenecéanceononsoncces 

Spondylus falconensis Harris, n. sp. Holotype from Loc. 
No. 180; length 54 mm., height of fragment 60 mm., diam- 
eter of “valve SS r mimic. jie). ce ck beseeteeee nous eee cee ee 
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PLATE! 25 

FIGURE 

1. Spondylus carmenensis F. Hodson, n. sp. Attached valve 

Oo . 

of paratype from Loc. No. 1967; length 39 mm., height 51 
mm., diameter of both) valives)29) mims..:-css.cess--os eee 

Spondylus carmenensis F. Hodson, n. sp. Attached valve of 
holotype from Loc. No. 2436; length 50 mm., height 72 
mm., diametervot both valviesy 55) miins-s-s.ste tas enee eee eee 

Spondylus carmenensis F. Hodson, n. sp. Upper valve of 
paratype from Loc. No. 2436; length 75 mm., height 68 
mm., diameter of both valves 46 mm..................00.ccseceseeeee eee 

41 

Al 



BULL. AMER. PAL. No. 49, PL. 25 Pu. 25, VOL. 13 







132 BULLETIN 49 13 

PLATE 26 

FIGURE 

1. Anomia gabbi falconensis F. Hodson, n. subsp. Holotype 
from Loc. No. 12383; length 55 mm., height 57 mm., diam- 
eter of valve 210) oiminiagy, Suessueee cscs seae atone eens etone Coen eee eee 

2. Anomia gabbi falconensis F. Hodson, n. subsp. Holotype, 
SAME ‘SPECHIIE MAS AMO We aaccdsacensactesacednecdecseaceeecee Coane e eee 

3.  WVenericardia zuliana maracaibensis (Williston MS.), F. 
Hodson, n. subsp. Paratype from Loc. No. 118; length 
18.7 mm., height 18 mm., diameter of valve 9 mm............... 

4, Anomia venezuelana Harris, n. sp. Paratype from Loc. No. 
69; length 62 mm., height 54 mm. (slightly broken), diam- 
Ccerviod Valve: 10 Wana ieee acas sche ahoee Pep cae oo ene e eRe 

5. WVenericardia zuliana maracaibensis (Williston MS.), F. 
Hodson, n. subsp. Paratype from Loc. No. 118; length 
10 mm., height 10 mm., diameter of both valves 8 mm......... 

Pholadomya falconensis F. and H. Hodson, n. sp. Paratype 
from Loc. No. 1016; greatest length 110 mm. (broken), 
height 82 mm., diameter of valve 35 mm..................0.-:00e-++-- 

iY) 
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PLATE 27 

FIGURE 

1. Pholadomya falconensis F. and H. Hodson, n. sp. Dorsal 
view of holotype from Loc. No. 131; length 100 mm., 
height 83 mm., diameter of both valves 54 mm..................... 44 

Pholadomya falconensis F. and H. Hodson, n. sp. Left 
valve of holotype from Loc. No. 131, same specimen as 
1 NB nese ease pride donnacn aac cosa cecoa sa ecanca accossaodbrsdaabasnbadgadconobdascces 
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PLATE 28 

FIGURE 

1. Venericardia zuliana F. Hodson, n. sp. Paratype from Loc. 

=] 

iil, 

No. 6; length 7.5 mm., height 8.2 mm., diameter of valve 
7 6 0001 eee eee Ree rin antariH eE rane HC CAAUnS sob to cr olingacsdace abdooqnndAnosaoo0. 

Crassatellites trinitarius venezuelanus I. Hodson, n. subsp. 
Paratype from Loc. No. 13835; length 38.5 mm., height 26 
MMI, Crane Gre loon Walbhyes IPD WAM ccooscnoscsosccHscasssccosecHoeRee 

Venericardia zuliana F. Hodson, n. sp. Paratype, same 
specimen'as, fig. Wl. j..c.hcsceacdec dente enenmede secu ceonene set eet oeeeie ae cee Peeeees 

Crassatellites aviaguensis F. Hodson, n. sp. Dorsal view of 
paratype from Loc. No. 2447; length 53 mm., height 41.5 
mm., diameter of both valves 30 MM....................ceeeeeereeeeeeeeees 

Venericardia zuliana F. Hodson, n. sp. Holotype from Loc. 
No. 6; length 8 mm., height 8.3 mm., diameter of valve 
AsO WAIN aces cacahnn ehpbeawnaecmecaa ge pocaete cerentlees secren ee een emer eee eee 

Crassatellites trinitarius venezuelanus F. Hodson, n. subsp. 
Same specimen as fig. 2. Dorsal VieW..........:::c0cccseccrseccneeeneee 

Crassatellites aviaguensis F. Hodson, n. sp. Holotype from 
Loe. No. 2447; length 51 mm. (specimen broken), height 
50 mm., diameter of both valves 31 MM.................s.ceceeeneee eens 

Crassatellites aviaguensis F. Hodson, n. sp. Anterior view 
of paratype from Loc. No. 2447; diameter of both valves 
G0) wot, nme sloowne BB WAwIMA, WOM ccocoacoscoosonoscoscocnoneeososbonHcoos 

Crassatellites trinitarius venezuelanus F. Hodson, n. subsp. 
Holotype from Loc. No. 304; length 50 mm., height 34 mm., 
diameter of valve 13 aims. iis, eas eesecoiee saeco cece eee ee eee 

Crassatellites aviaguensis F. Hodson, n. sp. Posterior view 
of paratype from Loc. No. 2447; geratest diameter of both 
Valves BA. TMi ds: Sossceleasscnce ase umsanen cae see tace asec hee Penraeen ne eh eeeeeeeees 

Venericardia zuliana F. Hodson, n. sp. Holotype, same 
SPECIMEN AS 11s “D. joyans sess esses cosae ewe eenesnae ee oa eeeee cee ae cae coe ce eee 46 
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PLATE 29 

FIGURE PAGE 

1. WVenericardia zuliana maracaibensis (Williston MS.), F. 
Hodson, n. subsp. Paratype from Loc. No. 185; length 
13 mm., height 12 mm., diameter of valve 6.8 mm............... 4 

2. Intergrading form between Venericardia zuliama and Ve- 
nericardia zuliana weeksi. From Loc. No. 6; length 8.5 
mm., height 8.4 mm., diameter of valve 4 mm..................... AT 

3. WVenericardia zuliana weeksi F. Hodson, n. subsp. Holotype 
trom Loc. No. 185; length 38 mm., height 40 mm., diam- 
eter o£ valve. U9: MIM sc ...c) sotvessteaan o.sereteeescnsess shane nest eee eater ee neeene 47 

4. Venericardia zuliana weeksi F. Hodson, n. subsp. Holotype 
trom Loc. No. 6; length 10.8 mm., height 10 mm., diameter 
Of “wallVie iD: MIMS. so.5.3i ees caeesemene cease ndee esas tes sos conoee cees cates sees eee AT 

5. WVenericardia zuliana weeksi F. Hodson, n. subsp. Holo- 
TAOS, Sevan Soevermaveial AVS. IVER, Ze socoponoscaadonesdonsccancassemeccacssanacsessos 47 

6. Venericardia bowdenensis F. Hodson, n. sp. Holotype, 
from Bowden, Jamaica; length 17.2 mm., height 18 mm., 
diameter vof valve (G28: Wines seacsceseceosceeee Seen nee eee eee eee eee AY 

Venericardia zuliana maracaibensis (Williston MS.), F. 
Hodson, n. subsp. Holotype trom Loc. No. 118; length 
13 mm., height 12.8 mm., diameter of valve 7 mm............... AT 

8. Wenericardia quirosana F. Hodson, n. sp. Paratype from 
Loc. No. 6; length 23.5 mm., height 21 mm., diameter of 

an 

Valve. (10) Wms © i skesdeasdheaacscaweansice ae smadteguecatemeh climes ones meee eee eee eeee eee AT 

9. Venericardia bowdenensis F. Hodson, n. sp. Holotype, 
same specimen’ aS fig. Goo. csciciosescdudeso-ssaandes wasdeceeeneeeee ee eee AQ 

10. Venericardia zuliana maracaibensis (Williston MS.), F. 
Hodson, n. subsp. Holotype, same specimen as fig. 7........... AZ 

11. Venericardia quirosana venezuelana F. Hodson, n. subsp. 
Holotype from Loc. No. 6; length 24.5 mm., height 22 mm., 
diameter of valve: UU mimi. teeciec cansenseennecwosee ssose rete ee ee ee eee A8 

12. WVenericardia quirosana F. Hodson, n. sp. Paratype from 
Loc. No. 815; length 25 mm., height 21.5 mm., diameter of 
both: valves ie) mim. .io.c).scccsicccesncin sacar ceens dlccoreeu tence ee eee ee eee AT 

13. Venericardia quirosana F. Hodson, n. sp. Holotj;pe from 
Loc. No. 6; length 24 mm., height 21.5 mm., diameter of 
valve 10) samirinsacscicacdicnec ce seceaetesswaacmnaeacecetusenen duoceaee Gace eee eee ee eee AT 

14. Venericardia olssoni F. Hodson, n. sp. Holotype, same speci- 
IMEN: AS: MOE Bas ass swacasevdaovseees anewetasscae ceaeseeae en ome some eee Ree 49 
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PLATE 30 

FIGURE PAGE 

1. Chama quirosana F. Hodson, n. sp. Holotype from Loc. No. 
6, laterul view, attached valve; height 23 mm., diameter 
WO! AWM se khotesdauseccshucdlge seeds seo sek Soneeeeneeeee ae ae sent cere steea cee e ae eeneeee 50 

2. Chama quiro_ana F. Hodson, n. sp. Paratype from Loc. 
No. 6, riagment of upper valve, greatest dimension of 
fracme4;nt: 16 mai. .c5:cscs ccecocseccrescsesescesteac sense cmecseer aes ae cte stent seater 50 

3. Chama bechivacoana F. Hodson, n. sp. Paratype from Loe. 
No. 1216; ventral part of shell broken; length of fragment 
16.5 mm., diameter of valve 10 mim....................:.ccecceeeeeeeeeeee 50 

4. Chama berjadinensis F. Hodson, n. sp. Paratype from Loc. 
4615, interior of attached valve; length 21.5 mm., diam- 
eter US) amine \..cccastecants tec coencene a een ce cost seloones see seoceie as eeemonsreeiecteeees 51 

5. Chama quirosana F. Hodson, n. sp. Holotype, attached 
Valve. Same specinien! as) tiles lleseresereseseeeseeeee seen eee eaeseeaseeseeeeee 50 

6. Chama buchivaccana F. Hodson, n. sp. Holotype from 
Loc. No. 2394; attached valve, ventral bargin broken; 
length 17 mm., height 20 mm. (broken), diameter 12 mm. 50 

7. Chama quirosana F. Hodson, n. sp. Holotype, interior of 
attached valve; same specimen as figs. 1 and 5..................... 50 

8. Chama berjadinensis F. Hodson, n. sp. Paratype from Loc. 
No. 1078; anterior view of attached valve, height 27.5 mm., 
diameter V2 Mis: pec.cscseechsncsncesacosacineseeaeonaene eae soeec sea eee 51 

9. Chama buchivacoana F. Hodson, n. sp. Holotype, interior 
of attached valve, same specimen as fig. 6...............0-ce0eeeee 50 

10. Chama berjadinensis F. Hodson, n. sp. Paratype from Loc. 
No. 4615, posterior view; length 35 mm., total height 50 
mm., diameter of both valves 38 mmm....................cssseeeeeeeeeeees 51 

11. Chama buchivacoana F. Hodson, n. sp. Paratype from Loc. 
No. 2394, attached valve, beaks and ventral portion brok- 
en, length 17.5 mm., height 18 mm., diameter 11 mm........... 50 

12. Chama buchivacoana F. Hodson, n. sp. Paratype fron Loc. 
No. 2394, upper valve, length 18 mm., diameter 7 mm....... 50 
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PLATE 31 

FIGURE 

1. Pitaria (Hyphantosoma) mirandana H. K. Hodson, n. sp. 
Holotype trom Loc. No. 6; length 22 mm., height 19 mm., 
diameter (of wallives Gh mine seer eccceceeaese cee ce conc eseee caeee sonia eee 5 

2. Chama berjadinensis F. Hodson, n. sp. Paratype, upper 
Valves same specimen als) LI TS Or fio. aNO eee sesseeeeseeenseeseeseemeae 

3. Chama berjadinensis F. Hodson, n. ps. Paratype, anterior 
WES SanaS Socemmem AS JL BO, We WO scccccocacoseaasoeereentocoossnveacc: 

4. Chione (Lirophora) cartagenensis H. K. Hodson, n. sp. 
Holotype from Cartagena, Colombia; length 31 mm., 
height $27 mms, diameter of veallven i) aiiideeeee seca eeeee ese eee 

5. Chama berjadinensis F. Hodson, n. sp. Holotype from Loc. 
No. 95, attached valve, ventral portion broken, length 35 
mm., height as figured 42 mm., diameter 23 mm................... 

6. Antigona palmerz H. K. Hodson, n. sp. Paratype from Loc. 
No. 1408; length 30 mm., diameter of valve 15 mm., 
slightly crushed. ....... PR a een aoe eer car tern a eccuCoogabodouonjuo0ce 

7. Antigona palmerze H. K. Hodson, n. sp. Holotype from 

BULLETIN 49 . 142 

Loe. No. 1070; length of portion shown 31 mm. Same 
specimen’ as pl.’ 35;, fig’ Sins aicatecececos see se ee oe eee eee 

63 

51 

58 
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PLATE 32 

FIGURE PAGE 

1. Dosinia elegans venezuelana H. K. Hodson, n. subsp. Para- 
type from Loc. No. 131; length 61 mm., height 61 mm., 
diameter of valve 15 mm., specime_nslightly broken........... 52 

2. Pitaria (Pitavia) quirosana H. K. Hodson, n. sp. Holotype 
from Loc. No. 6; length 27 mm., height 20.5 mm., diam- 
eter of “valve: {Gud ies snc bere ss nee cee keene eee ee ee 55 

3. Clementia dariena (Conrad). From Loc. No. 1266, length 
48 mm., height 47 mm., diameter of both valves 24 mm....... 52 

4. Dosinia elegans venezuelana H. K. Hodson, n. sp. Holotype 
from Loc. No. 155; length 57 mm. (slightly broken), 
height 60 mm., diameter of both valves 24 mm................... 52 

5. Pitaria (Pitaria) quirosana H. K. Hodson, n. sp. Holotype, 
Same Specimen, as’ fey (2orsscicieaacese secre ee eee 55 

6. Macrocallista maculata (Linné). From Loe. No. 1035; 
length 57 mm., height 48 mm., diameter of both valves 
2D MMING 7 oEicasiacce@atcwnce tosses ashe Mee eee ae ee 54 
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PLATE 33 

FIGURE PAGE 

1. Pitaria (Pitaria) paraguanensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 2207; length 49 mm., height 38 mm., 
CHENIN OIE OOM WILKES Zs) TM cosoososoconcesosdsosonsodacbesnscsonososce6 56 

2. Pitaria (Pitaria) buenavistana H. K. Hodson, n. sp. Holo- 
type from Loe. No. 123; length 42 mm., height 37 mm., 
diameter of valve: WS) mimic. seeietecossececcceece oes eoue cere eee ee een ee eee 57 

Pitaria (Gilbertharzrisella) lynei F. and H. Hodson, n. sp. 
Type for subgenus and holotype from Loe. No. 2220; length 
57 mm., height 52 mm. (specimen somewhat broken), di- 
ameter, of valve 426) MMs cerecccsesseeceteteesss conte. catoete ares eoee eee eee 55 

4. Pitaria (Pitaria) colinensis H. K. Hodson, n. sp. Paratype 
from Loc. No. 1238; length as shown 45 mm., diameter of 

ies) 

both valves) Smit sccc.bscccesecacnac se senor ceenecs odes seeseenecor ee emcees 56 

5. Pitaria (Gilbertharrisella) lynei F. and H. Hodson, n. sp. 
Same specimen ias Mow 35. seascscoececons sce scestcesen toeseoseceseseeesereereeene 55 

6. Pitaria (Pitaria) colinensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 1238; length 52 mm., height 43 mm., 
diameter of both valves 28 MIM.................ccccscccecssscnscescescensens 56 

Pitaria buenavistana coroana H. K. Hodson, n. subsp. Ho- 
lotype from Loc. No. 1552; length 34 mm., height 30 mm., 
ChENIN@Were Cat lola WINES ZB} TWA ocosocosconnosogoconaceuoosooDongecODEnKeSCor 57 

| 
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PLATE 34 

FIGURE PAGE 

1. Chione quirosensis queralana H. K. Hodson, n. subsp. 
Holotype from Loc. No. 339; length 42 mm., height 33 
mim diameter ot bow vallivies) 24) mimes esenscesesceeeeeeeeeeereeeeee 

Cyclinella falconensis H. K. Hodson, n. sp. Holotype from 
Loc. No. 86; length 36 mm., height 34 mm., diameter of 
both valves *16) any, 5..od.e5cesess oe ates nee ee 

Cyclinella venezuelana H. K. Hodson, n. sp. Holotype from 
Loc. No. 2207; length 40 mm. (broken), height 43 mm. 
(broken) diameter vot. both valvec2 3. minis esse eee 

Cyclinella venezuelana H. K. Hodson, n. sp. Paratype 
from Loc. No. 281, restored; length 50 mm., height 47 
mm., diameter of both valves 26 mm 

Chione (Lirophora) wiedenmayeri H. K. Hodson, n. sp. 
Holotype from Loc. No. 2267; length 37 mm., height 31 
NIG, Chiewrneere Oi WEN TB WAL cccoosonsocneosasonccdeonedosnvecconocosonnes 

Pitaria carbasea lavelana H. K. Hodson, n. subsp. Holotype 
from Loc. No. 128; length 49 mm. (restored), height 42 
mm., diameter of both valves 30 mim..................csccceeeceeseeeeceeee 

Pitaria carbasea lavelana H. K. Hodson, n. subsp. Paratype 
from Loc. No. 123; length 43 mm (restored), height 37 
mm., diameter of both valves 25 mm Ome e eee eecere centre casesececsesssssess 

63 

59 

59 

59 

64 

58 
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PLATE 35 

FIGURE PAGE 

1. Chione (Chione) buchivacoana H. K. Hodson, n. sp. Holo- 
type from Loc. No. 2490-A; length 22 mm., height 17 mm., 
diameter) vod so othevallvesiy 1 Oni siniiaiennesncesereeee n= sete eens eee eee 61 

2. Chione (Chione) paraguanensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 2207; length 32.5 mm., height 36 
muni.) diameter (ois valve! sl Os miiie messes tasset ates cosas nse eee 62 

3. Chione (Chione) montanitensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 1939; length 31 mm., height 23 mm., 
diameterorebtohe valves sl Gyimnimessseescessesctteccecceeeseacceeeeeteeeeeaee 60 

4. Chione (Lirophora) matarucana H. K. Hodson, n. sp. Ho- 
lotype from Loc. No. 1020; length 19 mm., height 16 mm., 
diameter (of valve suomi .ccinech conse cose eee eee ee 64 

5. Chione (Chione) cancellata Linné. From Loc. No. 1265; 
length 22 mm., height 20 mm., diameter of valve 6 mm....... 61 

6. Chione (Lirophora) cartagenensis H. K. Hodson, n. sp. 
Paratype from Cartagena, Colombia; shows common form; 
length 20 mm., height 16 mm., diameter of valve 5 mm....... 63 

7. Chione (Chione) paraguanensis H. K. Hodson, n. sp. Para- 
type from Loc. No. 2207; length 28 mm., height 24 mm., 
diameter of valves llOy mimes iccccc ee 62 

8. Antigona palmere H. K. Hodson, n. sp. Holotype from 
Loc. No. 1070. Same specimen as pl. 31, fig. 7; length 
32 mm., height 27 mm., diameter of valve 9 mm., slightly 
Co aD hol 0X2) ¢ a aan Pe ede ict) Ae ee Anne A somoooce 58 

9. Chione (Lirophora) quirosensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 6; length 30 mm., height 25 mm., diam- 
eter of valve 10 mm. (including remnants of flanges)......... 62 

10. Chione (Lirophora) falconensis H. K. Hodson, n. sp. Holo- 
type from Loc. No. 98; length 22 mm., height 18 mm., 
diametervotboth\ivaliviemll sumone see) yee ee 63 
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PLATE 36 

FIGURE PAGE 

1. Natica guppiana Toula. From Loc. No. 185; length 19 
mm-, diameter 17 vim. cs: ..cssicuccesescessneseossonneoncoeccseeteeeen ce eeeeeee 67 

2. Natica precanrena IF, Hodson, n. sp. Paratype from Loc. 
No. 6; length 6.6 mm, diameter’ 6:2) mimi. -.--oe-e-e-ee soso eee 68 

3. Polinices subporcana (Williston MS.), n. sp. Paratype col- 
lected by Mr. S. H. Williston probably from our Loc. No. 
70-A; length as shown 22 mm., diameter 26 mm................... 70 

4. Natica guppiana Toula. Same specimen as fig. 1............... 67 

5. Polinices subclausa (Sowerby). From Bowden, Jamaica, _ 
length 24 mm, diameter MOM iniimnieecce.ceccececeereeeseeee cere 69 

6. Natica precanrena F. Hodson, n. sp. Paratype from Loc. 
No. 6, greatest diameter as shown 6.4 MIM..............c0cccseceeees 68 

7. Architectonica granulata (Lamarck). From Loc. No. 185, 
height? 14 mm.,"ereatest, diameter 2G mim:.c pes sceen seen eee 66 

8. Polinices subclausa lavelana F. Hodson, n. subsp. Paratype 
from Bowden, Jamaica; maximum length of specimen 28 
mm., length as figured 22 mm., maximum diameter 23.5 mm. 69 

9. Natica precanrena F. Hodson, n. sp. Holotype from Loe. 
No: 6; length (6.8 mm; diameter 6:5 mmi:.......0 23 68 

10. Sinum quirosanum F.. Hodson, n. sp. Holocype from Loe. 
No. 6; length parallel to pillar 10 mm., diameter 9.5 mm..... 67 

11. Chione buenavistana H. K. Hodson, n. sp. Holotype from 
Loc. No. 127; length 47 mm., height 37 mm., diameter 
2G) WINS, Th Bese sla cameseseaae Sux acca ie Ghent teee an eee tea) aS ae aa 61 

12. Sinum quircsanum F’.. Hodson, n. sp. Holotype, same speci- 
men as fig. 10; length of aperture 9 mm., width of aper- 
ture 6.8 mm Perce cece seed ecsecccesec eee cesece sce e se seeeceeesesessesassssceesesessseeeeseees 
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PLATE 37 

FIGURE PAGE 

1. Marginclla quirosensis paraguanensis F’. Hodson, n. subsp. 
Paratype from Loc. No. 2207; length 19.8 mm., diameter 
Us WA ga geen ener eee Pelee an mRe Gen cnr ener enne rebar joatabocedticdwonbsagoasc0¢ 75 

2. Marginella quirosensis paraguanensis F. Hodson, n. subsp. 
Holotype from Loc. No. 2207; length 19 mm., diameter 
Dig Bil ob on ieee pe nuencan Barer aecRaeer endear iiaos Hacanoncaddeiaasnausereccondosdosodoccosopecos 75 

3. Marginella qui:osensis F. Hodson, n. sp. Holotype from 
Loc. No. 6; length 14.4 mm., diameter 8.2 mm................... 74 

4. Marginclla quirosensis F. Hodson, n. sp. Holotype, same 
Specimen’ as) fle Bi... gob yecaeest cae eeneeecconcaeecne chee ee 74 

5. Polinicecs subporcana (Williston MS.), n. sp. Holotype col- 
lected by Mr. S. H. Williston, probably from our Loc. No. 
TOA; greatest) diameter 34 jmitisc-.escceee cone eee eee 70 

6. Marginella saladilloensis F. Hodson, n. sp. Holotype from 
Loc. No. 6; length 7.6 mm., diameter 4.3 mm...................006- 73 

7. Marginclla saladilloensis F. Hodson, n. sp. Holotype, same 
specimen as fig. 6................ oijeaiais Slag iaalga notin ules Sue dctene eee hemeoee eee eeteeeee 73 

8. Marginella quirosensis F. Hodson, n. sp. Paratype from 
Loc. No. 6; length 13.8 mm., diameter 8 mm................002...055 74 

9. Polinices subporcana (Williston MS.), n. sp. Holotype, 
same specimen as fig. 5; length 24 mm., diameter 32 mm. 
(as. figiared) is. Bu nae be acoatehcasacesteneeceeee oaeeee ee 70 

10. Polinices stanislas-meunieri venezuelana F’. Hodson, n. subsp. 
Holotype from Loc. No. 70A; length 26 mm., diameter 
ets a UR ee eic ae re ane Se a Rae ct Mae ccbsoroncece ne 70 

11. Marginella berjadinensis F. Hodson, n. sp. Paratype from 
Loc. No. 2391; length 12.4 mm., diameter yA) WAVY Seeeeeeeeeiane 75 

12. Polinices subclausa lavelana F. Hodson, n. subsp. Holotype 
from Loc. No. 10338; length 32 mm., diameter 24 mm......... 69 

13. Marginclla be~jadinensis F. Hodson, n. sp. Paratype, same 
Specimen als fies, Abs ecah edocs sossecsco aecoseen ase ee e 75 

14. Polinices subclausa lavelana F. Hodson, n. subsp. Holo- 
type; Same: specimen a fey 12 enc crsseessccseee eee ee 69 

15. Polinice stanislas-meuieri venezuelana F. Hodson, n. subsp. 
Holotype, sametspecinren as) tiga ise ee yee 70 

16. Polinices subporcana (Williston MS.), n. sp. Paratype from 
Loc. No. 70B; length 33 mm., diameter 32..........cccccccceececeeceee 70 
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PLATE 38 

FIGURE PAGE 

1: Polinices paraguanensis quirosana F. Hodson, n. subsp. 
Holotype trom Loc. No. 6; length 19 mm., diameter 24 mm. 71 

2. Polinices (Neverita) paraguanensis F. Hodson, n. sp. Holo- 
type from Loc. No. 2207; length 14 mm., diameter 24.5 mm. 71 

3. Polinices (Neverita) paraguanensis F. Hodson, n. sp. Holo- 
TNAOKS, SWINK) SPOSemoNVETN, ENS) INNER, “A, cacccoososndoosodonocHoooonsodoscenpontosocoocss Wil 

4. Polinices (Neverita) paraguanensis F. Hodson, n. sp. Holo- 
type, same specimen as figs. 2 and 38...............0ccceeecsneereseeesees el 

5. Polinices paraguanensis quirosana F. Hodson, n. subsp. 
Holotype, same specimen as fig. 1...............ceccceeeeeneecce cece eeeeeees vil 

6. Polinices paraguanensis buchivacoana F. Hodson, n. subsp. 
Holotype from Loe. No. 1217; length 14.5 mm., diameter 
oc 0.00 00 ee eee eRe aor eee cer ee mecenct ena soaccokecricncunesouabsucadosttasdcuodbooctocc rie 

7. Polinices paraguanensis quirosana F. Hodson, n. subsp. 
Holotype same! specimens as, figs) leermicly sents tee ral 

8. Ampullina (?) santiagana F. Hodson, n. sp. Paratype from 
Loc. No. 59, specimen tipped to show base, length 95 mm., 
diameter SO) mim 222.25: Sidcssctcconcacsssteoonsseeseeeoseheee he See 72 

9. Polinices paraguanensis buchivacoana F’. Hodson, n. subsp. 
Paratype from Loc. No. 1217; length 17 mm., diameter 
QOD SMe ose cOualece seems see eele soncee eoaaea cee oa eaeetnge SEER Rac ae val 

10. Petaloconchus sculpturatus domingensis Sowerby. From 
Loc. No. 1033; length 20 mm., greatest diameter 12.8 mm. 72 
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PLATE 39 

FIGURE PAGE 

1. Ampullina (?) santiagana F. Hodson, n. sp. Holotype frem 
Loc. No. 59; length 70 mm., diameter 80 mm.......................- Wee 

2. Ampullina (?) santiagana F. Hodson, n. sp. Paratype from 
Loc. No. 59; shows base, same specimen as Pl. 38, fig. 8..... Wee 
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PLATE 40 

FIGURE PAGE 

1. Marginella (Persicula) maracaibensis F. Hodson, n. sp. 
Holotype from Loc. No. 6; length 5.2 mm., diameter 
Qs MIMS Heh avccax danced ecansderne caceaeececondestetedsee ceca aceeceeiepn tena ac oeeetoteene 78 

2. Marsginella (Persicula) mirandana F. Hodson, n. sp. Para- 
type from Loe. No. 6; length 4 mm., diameter 2.6 mm....... 79 

Marginella venezuelana lavelana F. Hodson, n. subsp. Holo- 
type from Loc. No. 185; length 13.7 mm., diameter 9.2 mm. 78 

4, Marginella venezuelana falconensis F. Hodson, n. subsp. 
Holotype from Loc. No. 2207; length 11.8 mm., diameter 

Co 

iG: SAAMI Ao eats sale dea Nes aecrerbametnecerencareeecee cious On se tee oe ae Soe Ree eee 78 

5. Marginella veenzuelana falconensis F. Hodson, n. subsp. 
Holotype, same specimen as fig. 4...iiocccc.cccsecceccnssecneccesneneee 78 

6. Marginella (Persicula) maracaibensis F. Hodson, n. sp. 
Holotype, Same) Specimen (as 11g) learner saneceeseeesteetee ee eeeeeeeeeee 78 

7. Marginella (Persicula) zuliana F. Hodson, n. sp. Holotype 
trom Loc. No. 6; length 5 mm., diameter 2.9 mm............. me) 

8. Marginella (Persicula) mirandana F. Hodson, n. sp. Para- 
type from Loc. No. 6; length 5 mm., diameter 3.6 mm......... hs) 

9. Marginella (Persicula) mirandana F. Hodson, n. sp. Holo- 
type from Loc. No. 6; length 5 mm., diameter 3.2 mm......... 7) 

10. Marginella venezuelana lavelana F. Hodson, n. subsp. 
Paratype from Loc. No. 185; length 14.5 mm., diameter 
WOW MAM pane gece cabencdeaensinneucnesemeeeac ae c saceseacceccene tos eo eeRe eee eReeeeeee 78 

11. Marginella venezuclana lavelana F. Hodson, n. subsp. Para- 
type from Loc. No. 185; length 11.8 mm., diameter 8.8 mm. 78 

12. Marginella (Persicula) zuliana F. Hodson, n. sp. Holo- 
UNDG SAVING SOCEM IS IKE) Tocnosoononsonssnnsoosbeoobaonmusssosoccoosccosee 79 

13. Marginella (Persicula) venezuelana F. Hodson, n. sp. Holo- 
type from Loc. No. 6; length 7.6 mm., diameter 5.2 mm....... 77 

14. Marginella (Persicula) venezuelana F. Hodson, n. sp. Para- 
type from Loc. No. 6; length 8.2 mm., diameter 5.4 mm..... 77 

15. Marginella gatunensis colinensis F. Hodson, n. subsp. Holo- 
type from Loc. No. 1033; length 15 mm., diameter 10.2 mm. 76 

16. Marginella berjadinensis F. Hodson, n. sp. Holotype from 
Loc. No. 2391; length 13.5 mm., diameter 8.2 mm............. 75 

17. Marginella gatunensis colinensis F. Hodson, n. subsp. Para- 
type from Loc. No. 1038; length 15.4 mm., diameter 10 mm. 76 

18. Marginella berjadinensis F. Hodson, n. sp. Holotype, same 
SPCCIMEeN AS ME ING. Mecscccseseecse eeekeee eee ee 75 

19. Marginella gatunensis colinensis F. Hodson, n. subsp. Holo- 
AVOS, SAWN@ SOCEMINGIN FS MER, TB occoconaanoo-onosobeasonoceeoadeeondoccnnoocnoses 76 

20. Marginella democraciana F. Hodson, n. sp. Holotype from 
Loc. No. 70-A; length 37.6 mm., diameter 22.4 mm............. 76 
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SOME EARLY TERTIARY RHINOCEROSES AND 
HYRACODONTS 2 

By HORACE ELMER WOOD, 2ND ? 

Following the work of Cope, Osborn, Peterson, Troxell, 

and others, the time seems ripe for a revision of the Eocene 

hyracodonts and the earlier true rhinoceroses, from a 

phylogenetic standpoint. The progress of discovery since 

Osborn’s monograph of 1898 and his paper of 1900 calls 

for a new survey of the lines of evolution followed; and in 

particular, the discovery of the long-postulated Upper EKo- 

cene ancestors of the true rhinoceroses gives a new start- 

ing-point from which to consider the phylogeny of the 

group. The most that can be hoped for is an approach 

toward the formulation of the actual relationships; fur- 

ther discoveries will doubtless modify extensively the lines 

of descent drawn in this, as in all earlier attempts. 

This paper includes a systematic revision, with special 

reference to problems of phylogeny, and the description of 

three new genera and seven new species. However, the 

extenuating plea is submitted that distinctly more names 

are demoted to the rank of synonyms. 

It is a pleasure to acknowledge my obligations to Profes- 

sor H. F. Osborn, Dr. W. D. Matthew and Mr. Walter 

Granger for permission to use undescribed American Mu- 

seum specimens and for facilities in carrying on this study; 

to Prof. Osborn, Mr. Granger, Mr. H. C. Raven, Miss Jan- 

nette Lucas, Prof. J. J. Galloway, and especially to Dr. 

Matthew for various helpful suggestions; to Dr. J. W. 

Gidley for permission to use the National Museum collec- 

tions and for various courtesies in connection with my 

visits to Washington; to Mr. O. A. Peterson for permission 

to use the Carnegie Museum material and for innumerable 

‘ Investigation aided by a grant from the New York Academy of 
Sciences. 

2 Department of Biology, Washington Square College, New York 
University. 
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For Hyrachus read Hyrachyus on pages 7, 8( twice), 1§, 23, 33( twice ), 

Table VII(three times), 

For //yracodone read /lyracodon on page 28 
r 

For LM1-/ read LM1-3 7 page lo4, fig. 34. 
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courtesies during and after my visits to Pittsburgh; to 

Professor R. S. Lull for permission to study the collections 

at Yale: and to Profesor Lull, Dr. EH. lL. Troxell andi 

M. R. Thorpe for various courtesies; to Professor W. J. 

Sinclair for permission to study the Princeton collections, 

and to Professors W. B. Scott and M. 8S. Farr for various 

other courtesies during my visit to Princeton. I am in- 

debted for secretarial assistance to Miss N. E. Binger, and, 

especially, to Mrs. C. P. Meadowcroft. 

The drawings of the specimens in the Carnegie and the 

National Museums are the work of Mr. Sydney Prentice. 

For the other drawings I am indebted to Dr. Florence 

Dowden Wood. Finally, I wish to recognize most em- 

phatically my debt to Professor William K. Gregory for 

first suggesting this subject and for his invaluable advice 

and encouragement. 

In this paper I shall use the orthodox molar terminology 

for the molars and for the analogous (but perhaps not al- 

ways homologous) elements in the premolars. It must be 

emphasized, however, that these terms as applied to the 

upper teeth are arbitrary topographic terms and do not 

represent the actual order of cusp development. The sub- 

ject has been discussed fully by Gregory (1922). 

I shall use the following classification for the rhinoc- 

eroses: 

Superfamily Rhinocerotoidea Gill, 1872, modified by Os- 

born, 1898. 

Family Hyrachyide = Hyrachyine, Osborn and Wort- 

man, 1892. 

Family Amynodontide, Scott and Osborn, 1883. 

Family Hyracodontide, Cope, 1879. 

Family Rhinocerotidee (Rhynocerotide Gray, 1821, 

corrected to Rhinocerotidze by Owen, 1845). 

I agree with Scott (1913) that it would be slightly pref- 

erable to rank the rhinceroses as a family, with the differ- 

ent lines as subfamilies. The other classification is firmly 
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imbedded in the literature, however, and has at least the 

convenience of giving room for still another stage in classi- 

fication, above the rank of genus. It seem impossible to 

join the Hyrachus group with any one of the later lines 

rather than with another, nor does it seem justifiable to 

unite any two of the later groups more closely with each 

other than with the third. In the other direction, the re- 

semblance between the Hyrachyide and the Lophiodontide 

is obvious, though perhaps increased through parallelism. 

Ringstrom (1924) once more recognizes the elasmotheres 

as an independent family, equivalent to the other lines, 

although a large part of his paper is devoted to showing 

that they are fairly closely related to the more typical true 

rhinoceroses, through the new genus Sinotherium Ring- 

strom (1923). If the elasmotheres constitute a family on 

account of their unusual bulk, the baluchitheres certainly 

should be considered a new order. 

Superfamily Rhinocerotoidea 

Horns when present are epidermal structures, composed 

of keratinized fibers. The orbit and temporal fossa are 

fully confluent. There is never an antorbital depression. 

A diastema is present anterior to the premolars. Both 

upper and lower molars are lophodont. The paracone is 

smaller than the metacone in M 1-2/, and the ectoloph 

forms an acute angle with the protoloph and metaloph. 

M 3/ is usually triangular, due to complete or partial fusion 

of the ectoloph and metaloph, associated with the suppres- 

sion of the posterior buttress. In the lower cheek teeth, 

the talonid is distinctly lower than the trigonid. The 

lower molars are composed of two asymmetrical crescents, 

the posterior limb of each being the dominant element, but 

the anterior limb is never completely lost. There is no pos- 

terior accessory cusp on M /3. The digital formula is 

IV-III to ITJ-III. 
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Family Hyrachyidae 

Type genus: Hyrachus Leidy. North American, primi- 

tive rhinocerine perissodactyls; Wind River, Bridger and 

Uinta; manus tetradactyl; rudimentary horns may appear; 

nasals not shortened, nasal incision slight; I 3/& C 1/1 

P 4/4—(3) M 3/8; canines are tusks of moderate length; 

fairly long diastema; permanent premolars never molari- 

form; upper molars with the cusps not fully fused into 

lophs, with the parastyles large independent cusps arising 

from the anterior cingulum, and usually with well-devel- 

oped cristz; posterior extension of ectoloph of M 3/ always 

large; anterior limbs of lower molar crescents small. 

Genera: Hyrachus, Colonoceras, Metahyrachyus. 

Family Amynodontidae 

Type genus: Amynodon Marsh. North American and 

Kurasian semiaquatic rhinoceroses; Uinta to Oreodon 

Beds; manus tetradactyl; hornless; nasals shortened; 

I 3—-2/3-1 C 1/1 P 4-3/4-2 M 3/73; incisors originally small 

and progressively reduced; canines huge tusks; rather 

short diastema; upper premolars unprogressive and be- 

come molariform beginning posteriorly; premolars pro- 

gressively overshadowed in size by the molars; upper mo- 

lars have the parastyle plastered against the paracone; the 

posterior extension of the ectoloph of M 3/ is always large 

and everted; lower molars are disproportionately long for 

their width. 

Genera: Amynodon, Metamynodon, Cadurcotherium. 

Family Hyracodontidae 

Type genus: Hyracodon Leidy. North American and 

probably Asiatic, cursorial rhinoceroses; Bridger to Pro- 

toceras Beds; manus tridactyl; hornless, nasals shortened. 

I 3/3 C 1/1 P 4/(4)-3 M 3/8; canines become incisiform 

and little larger than the incisors by Oligocene time; dia- 

1 The only approach being in P /4, where, however, the entoconid 
never fully fuses with the hypoconid to form a talonid crescent, except 
after prolonged wear. 
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stema rather short; P /1 reduced and lost before the Oligo- 

cene; premolars become molariform starting posteriorly; 

upper molars with parastyle plastered on paracone; crista 

usually present; M 3/ with posterior extension of ectoloph 

somewhat reduced but nearly always present. 

Genera: Hyracodon, Prothyracodon, Triplopus, Ar- 

dynia ? Cenolophus ?, ete. 

Family Rhinocerotidae 

Type genus: Rhinoceros Linn. North American, Eura- 

sian and African true rhinoceroses; Bridger to Recent; 

manus tetradactyl to tridactyl; hornless or horned; long 

nasaeineision: © 3—0/3-0 (© 1-0/0) P 4=3/4-3 M 3/3; 

tusks, when present, I 1/ and I /2; progressive mediad 

reduction and eventual loss of front teeth; canines always 

small; long diastema; premolars become progressively mo- 

lariform, beginning with P /4 in the lower jaw, and with 

P 2/ or P 4/ in the upper jaw; upper molars with parastyle 

plastered on paracone and early loss of the crista; posterior 

extension of ectoloph of M 3/ progressively reduced in 

Eocene, and wanting from Oligocene on. 

Genera: Rhinoceros, Opsiceros, Elasmotherium, Sino- 

therium, Teleoceras, Baluchitherium, Diceratherium, Tri- 

gonias, etc., ete. 

No extended discussion of the EHuropean rhinoceroses 

has been included in this paper. Guesses as to their affini- 

ties, based on the chaotic literature, are of limited value 

without re-study of the specimens themselves; and, with 

the probable exception of that very obscure genus, Prohyra- 

codon, they are too specialized in structure and too late in 

time to throw much light on the early Tertiary development 

of the North American forms. Several of the new Mon- 

golian forms raise interesting questions, but, with the pos- 

sible exception of Ardynia, I am, at present, inclined to 

regard them as side lines, which do not materially con- 

tribute to the history of the American forms. 
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It is desirable to re-emphasize the correction of certain 

mistakes in the identification of the front teeth of the true 

rhinoceroses. As shown by Lucas (1900), Hatcher 

(1901), and Peterson (1911, 1920), the following changes 

aie necessitated: 
Corrected Osborn 1898, 1928a, 

Nomenclature 1932b and others 

Upper tusk is ety) not I 2/ 
Next upper incisor is It By mot ls, 
Lower tusk is I /2 (possibly I /8) but not C /1 

In certain of his more recent papers, Osborn, by a lapsus 

calami, refers to the incisor tusks of the rhinoceroses as 

“the second incisor above and the second incisor below” 

(1928b, pp. 210, 214). A glance at Trigonias osborni 

shows that the upper tusk is the first incisor, as there are 

two other incisors and a canine behind it. The exact re- 

semblance of this tooth in the genera in which it is present, 

trom Trigonias to Rhinoceros, is convincing evidence that 

it is the same tooth. The lower tusk, with one tooth behind 

it in Trigonias, is most probably the second incisor, but 

the possibility that it is the third incisor instead must be 

kept in mind. The same confusion occurs in Osborn’s dis- 

cussion of Baluchitherium (1923a, p. 6), Where the tusk 

is called the second upper incisor. Certainly in the true 

rhinoceroses the tusk is I 1/, in the amynodonts and hy- 

rachyids it is C 1/ and there is no tusk in the hyracodonts. 

It cannot be the canine in Baluchitherium as there is a 

small alveolus immediately behind it, with the premaxillary- 

maxillary suture still further back. So far as these points 

go they tend to support Osborn’s view that Baluchitherium 

belongs among the true rhinoceroses. Perhaps it descended 

from Trigonias osborni. I agree with Matthew (footnote, 

Osborn 1924) that “Baluchitherium” mongoliense is not a 

baluchithere, but more probably a coelodont rhinoceros. 

Peterson (1920, pp. 453-456, pl. LX VI) has shown con- 

clusively that in Menoceras (= Diceratherium) cooki 

dl /3 is present in the very young stage, but that the lower 

tusk (presumably I /2) takes over the space of both dl /2 
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and dI /3. The alveolus for dC /1 remains for a time 

shortly behind I /2 before being obliterated. 

What is perhaps this same alveolus (possibly an acci- 

dental or pathological hole, however) is found on one side 

ot a mature jaw of Subhyracodon (== Aceratherium) tri- 

dactylum in the American Museum, No. 543. And 

A. M. N. H. No. 1112, Subhyracodon tridactylum from the 

Protoceras Beds near the Cheyenne River, a young right 

ramus, contains the root of dI /1, the alveolus of dI /2, 

the root of dI /8, the alveolus of dP /1, also dP /2, dP /3, 

dP /4andM /1 just cutting the gum. This is what would 

be expected. It emphasizes the gradual nature of the loss 

ot teeth in the rhinoceroses. 

In Trigonias a tooth was certainly present in the adult 

for a time at least, immediately behind the lower tusk. It 

was probably I /3 but not dl /3, if analogy with the calves 

described by Peterson (loc. cit.) has any bearing. It may, 
however, have been the canine or the deciduous canine 
retained. 

At the suggestion of Dr. Gregory I compared the lower 

front teeth of Hyrachyus and Hyracodon with the true rhi- 

noceroses. In Hyrachyus, A. M. N. H. No. 12355, and 

Hyracodon, A. M. N. H. Nos. 1491, 12460, and 14433, these 

teeth are sufficiently well preserved to justify comparison. 

In all of these I /2 accords most closely in position and 

character with the lower incisor tusk in the true rhinoce- 

roses. In general this is borne out, or at least not contra- 

dicted, by all other less well preserved specimens I have 

seen at the American Museum and Yale Peabody Museum. 

In Hyracodon, No. 12460 (fig. 8), this resemblance is es- 

pecially striking. I /2 is set with its crown squarely across 

the jaw, rather than parallel or nearly parallel to it, and 

the crown shape has a striking resemblance to the lower 

tusks in Trigonias and Subhyracodon. 

An additional argument is the a priori unlikelihood that 

I /3 should become the functional opponent of I 1/, the 
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upper tusk. All these lines of evidence taken together 

make it seem justifiable to regard the lower tusk as most 

probably the second incisor. It will be so referred to 

throughout the remainder of this paper. 

Before describing what is regarded as a new genus of 

true rhinoceroses from the Eocene it is necessary to settle 

its relation to the Eocene hyracodonts, represented by the 

forms which have been referred to the genera Triplopus 

Cope and Prothyracodon Scott and Osborn. This necessi- 

tates a re-study of these forms. 

Family Hyracodontidz Cope 1879 

Subfamily Triplopodinz Osborn and Wortman 1892 = 

Triplopodidae Cope 1881 

Triplopus Cope 1880 

Genoholotype: Triplopus cubitalis. Small, Eocene cur- 

sorial rhinoceroses, with a remarkably precocious cursorial 

adaptation, since the radius and ulna are relatively much 

longer compared to the other segments of the front leg 

than in any other rhinoceros. It differs from other rhi- 

noceroses of the same age in the presence of an ossified 

auditory bulla. I ?/8 C 1/1 P 4/4 M 38/38. The canines 

are apparently considerably larger than the incisors. The 

cingulum is interrupted internally on P 3/ and P 4/. 

M 1-8/ have no internal cingula. M 1/ has no external 

cingulum. The posterior cingulum on the upper molars 

is never very large. The parastyles of M 1/ and M 2/ 

have slightly more the character of rounded, semi-inde- 

pendent cusps, than in the true rhinoceroses. The para- 

style of M 3/ is no larger than in the Hocene true rhinoce- 

roses, described below. 
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Triplopus cubitalis Cope 1880 Pl. 2, Figs. 2, 8, 4 

The holotype is A. M. N. H. No. 5095, collected by Cope, 

in 1873, from the Lower Washakie, near South Bitter 

Creek, Washakie Basin, Wyoming. It was described and 

figured by Cope (1880a and 1885a). Further development 

of the specimen has brought to light a number of previously 

unknown characters. I ?/8 C 1/1 P 4 (8?)/4 M 8/3. 

P 2-4/ are rather similar in external view. The parastyle 

forms a slight ridge along the anterior edge of the tooth. 

A depression follows, succeeded by the very prominent 

ridge of the paracone. The metacone forms a slight ridge 

which scarcely interferes with the general concave sweep 

of the posterior half of the ectoloph, ending with the meta- 

style, ridged on P 3/ and P 4/. The external aspect of 

M 1/ and M'2/ is similar, except that the valley between 

the parastyle and paracone is more pronounced. P 1/ 

(dP 1/ ?) is a simple blade with no internal cusps. P 2/ 

retains a more primitive condition than any other known 

member of the Rhinocerotoidea, its closest resemblance be- 

ing to Hohippus and Homogalax (= Systemodon). The 

external aspect resembles P 3/ and P 4/. The internal 

part of the tooth slopes away rapidly from the ectoloph. 

Besides the slope of the ectoloph, the chief internal element 

appears to be the basal cingulum, which rises to form two 
cuspules, on the slopes of the paracone and metacone, re- 

spectively. The posterior is the larger of the two, and is 

connected with the anterior part of the metacone by a very 

small and insignificant “metaloph.” The tooth is subtri- 

angular. In P 3/ the protoloph and metaloph join to form 

aU. There are two moderately deep outlets from the me- 

diat. valley, of nearly the same depth, at the outer ends of 

the U, between the protoloph and the paracone, and be- 

tween the metaloph and the metacone. The protoloph and 

metaloph are incipiently separated by a _ well-marked 

groove across the crest continuing down the internal face 

of the tooth. P 4/ has no separation whatever between 

the protoloph and metaloph which form an undivided vu, 
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enclosing a deep basin. The lowest point on the ridge is 

between the metaloph and the metacone, at which point 

there is a deep outlet. There is no internal cingulum on 

the upper molars. M 1/ has no external cingulum. There 

is a crista on M 1/ but none on M 2/ or M 3/. The pos- 

terior cingulum of M 2/ is exceptionally small. M 38/ is 

still in the alveolus. It shows a distinct advance over the 

Hyrachide, but there is still a well-developed, posterior ex- 

tension of the ectoloph, of somewhat the same type as in 

Hyracodon, but farther from the median line. An ossified 

auditory bulla is present, a structure which has not been 

found in other rhinoceroses of at all similar age. The 

manus is tridactyl. Detailed measurements are given be- 

low, as weil as a more accurate and complete figure than 

those of Cope (1885a and 1887). 

Additional development of the type brought to light a 

number of important new characters of the upper cheek 

teeth, and makes it possible to correct several mistakes in 

Cope’s description and figures. Cope’s “extra ridge” and 

“pot-hook” on dP 4/ and M 1/ were simply due to part of 

the metaloph being broken off and separated from the rest. 

‘The enormous crista-like swellings which partly blocked 

the valleys of M 2/ and M 3/ proved to have no certain 

connection with those teeth, although it is also possible 

that they represent a deposit of cement. If so, this is an- 

other surprisingly progressive character. 

Part of a lower jaw (fig. 4), consisting of the symphysis 

and left ramus, accompanied by the right femur (A. M. 

N. H. No. 2344), from the “Middle” (probably Lower, see 

below) Washakie, south of Haystack Mountain, in the 

Washakie Basin, Wyoming, collected by Dr. Wortman in 

1895, are probably referable to this species. M /1 and 

M /2 compare closely in character and measurements with 

those of the type. The dental formula for the lower teeth 

given above, of this genus and species, is, therefore, based 
on this jaw, 
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The jaw is long and slender, especially anteriorly. Its 

proportions suggest those of Mesohippus. LC /1, RI /1, 

mierreots of RI /2 and I 73, RC /1—P/2; RP 7/3 (mostly 

lost), and RP /4—M /38 are present. I /1 resembles I /1 

of Hyrachus in being a broad, slightly curved, nearly trans- 

‘verse blade, tapering somewhat toward the root. Call 

has a rather unusual character. It is not much larger 

than I /1, somewhat elongated, and the antero-ventral bor- 

der is recurved. The diastema is, relatively, rather long. 

P /1 is a simple blade with an anterior cuspule clearly de- 

fined, and a very slightly developed posterior cuspule. 

P /2 is functionally an antero-posterior blade, but the para- 

conid is slightly internal, and the protoconid and metaconid, 

which are aimost continuous, form a blade sloping intern- 

ally, at a slight angle to the paraconid. Thus the trigonid 

shows the taint beginning ot a crescent. The talonid is a 

simple antero-posterior blade, lapping up on the postero- 

external slope of the trigonid. P /3 is broken and lost, 

except tor the hypocone, which resembles that of P /4. 

P /4 is quite primitive. The trigonid crescent is well de- 

veloped. The anterior cingulum surrounds the paraconid 

completely, starting at the metaconid, and, in an attenu- 

ated form, running completely around the anterior end of 

the tooth. The hypoconid is mainly a conical cusp, with 

an anterior extension which overlaps the trigonid. The 

entoconid is a small cuspule, adjoining the hypoconid, but 

much lower. They would not become confluent until an 

advanced stage ot wear. The basal cingulum is very dis- 

tinct, behind and internal to, the entoconid. Altogether, 

this tooth is very reminiscent of Hyrachyus. The molars 

are progressive. The anterior and posterior cingula are 

reduced. The coronoid process of the mandible is markedly 

recurved over the condyle. 

The ventral spine ot the atlas is conical, and on the 

central part of the ventral surface, instead of at the pos- 

terlor edge, as in rhinoceroses in general. (In Hyracodon, 
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the condition is intermediate.) The odontoid process of 

the axis is a long peg, not confluent with the prezygapo- 

physes. (See Cope 1885a, Pl. LVa.) 

The coracoid process of the scapula is well-developed 

and clearly defined. There was probably a supracondyloid 

fenestra on the humerus. (See Cope 1885a, Pl. LVIa.) 

If there was not an actual vacuity, the bone must have been 

a mere film. This condition, of course, is correllated with 

the straightening of the limb in a high degree of cursorial 

specialization, resulting in pressure of the olecranon proc- 

ess on the humerus and resorption of the bone. The pos- 

terior descending process of the magnum is remarkably 

long in proportion to the size of the animal, and the unci- 

form has a very peculiar descending process, which is 

nearly as long (fig. 2). 

This form is quite highly specialized, in its remarkably 

complete cursorial adaption for so early a time, in which 

it greatly exceeds Hyracodon, coming somewhere near the 

proportions of a race-horse in its front lege (see table of 

limb ratios below, and Gregory, 1912). It is virtually im- 

possible for it to have been ancestral to any other known 

genus of rhinoceroses. However, it shows various resem- 

blances both to Prothyracodon, and to the Eocene true 

rhinoceroses described below. ; 

Lophialetes (Matthew and Granger, 1925c) is a re- 

markable form. The resemblance to Triplopus cubitalis 

in P 3/—-M /3 is striking; yet P 2/ is very much more pro- 

gressive, approaching P 3/ in character, and M /3 has the 

typical lophiodont heel. The most likely explanation is 

probably parallelism, on the part of a lophiodont. 

Triplopus grangeri, new species PI. 2, figs. 5, 6, 7; Pl. 4, figs. 14, 15 

The holotype is A. M. N. H. No. 1972, collected near 
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the White River, Utah, top of. Horizon B, Uinta, by Mr. 

Walter Granger, in 1895. I ?/3 C ?/1 P ?/? M3/3. The 

tips of the premaxillaries are appressed, but entirely sepa- 

rate. I1/ is of typical hyracodont pattern, and shows no 

tendency toward enlargement. The cingulum is inter- 

rupted internally on P 4/ and M 1-3/. P 4/ is slightly 

more advanced than in Triplopus cubitalis, having a slight 

division posteriorly between the metaloph, and the proto- 

loph which curls around it, but none internally. The para- 

styles of M 1/ and M 2/ are slightly more independent than 

in any of the true rhinoceroses. M 2/ and M 3/ have 

criste. M 1/ is too worn to indicate whether a crista had 

been present or not. It has no external cingulum on the 

metacone. There is a very well-developed posterior ex- 

tension of the ectoloph on M 3/, somewhat intermediate in 

character between the conditions found in Hyrachyus and 

in Hyracodon. The parastyle of M 3/ is like that of the 

new, Eocene true Rhinoceroses described below. There is 

an accessory ridge beside the crista of left M 3/, which is 

not present on right M 3/. The antero-ventral border of 

C /1 is recurved, as in A. M. N. H. No. 2344, referred to 

Triplopus cubitalis. It is larger than the incisors. The 

lower molars are not especially distinctive. 

The type consists of fragments of the upper and lower 

jaws, originally imbedded in a single block of sandstone. 

The more important fragments are: LP 4/, LM 1-3/, 

RM 2-3/, the back of the left ramus with M /2-3, the cor- 

responding part of the right ramus with M /1-3, the badly 

damaged symphysis with the roots of the three left in- 

cisors, the left canine, right I /1 (damaged), and the root 

of right I /2, and the tips of both premaxillaries, with the 

stub of I 1/ in the left, and most of I 1/ and the stub of 

I 2/ in the right (figs. 5 and 6). 

Carnegie Museum No. 2336 (fig. 7), from Horizon B 
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of the Uinta, represented by left P 3/—M 3/, should prob- 

ably be referred to this species. 

Carnegie Museum No. 3110 (figs. 14 and 15), from 

Uinta A, right P 3/—M 2/ and left P/2, P 73, and) Myles 

is more doubtfully referable to this species. 

These two Carnegie Museum specimens are probably 

referable to Triplopus grangeri—unless a new species be 

created for each—but both specimens differ somewhat from 

the type, and from each other. 

C. M. No. 2336 retains a large root to indicate the upper 

canine. There were four upper premolars, the first two 

indicated only by their roots. P 3/ is much like the cor- 

responding tooth of Triplopus cubitalis. The cingulum is 

interrupted internally, and the protoloph and metaloph are 

distinctly separated, though this separation would be oblit- 

erated after considerable wear. There is no crista. For 

P 4/, it is a question of definition whether the cingulum is 

interrupted internally or not. There is a well-developed 

erista. The molars have their parastyles as in the type 

of T. grangeri. The cingula are interrupted internally, as 

in the type, but M 2/ has a larger rudiment across the in- 

ternal valley, and this is more extensively, though still very 

faintly, developed on M 3/. M 1/ has a large crista, M 2/ 

and M 3/ rudimentary ones. M 2/ is surprisingly long 

in proportion to its width. M 3/ is much like the type. 

C. M. No. 3110 has several interesting features. The 

teeth are more worn than in either A. M. N. H. No. 1972, 

or C. M. No. 2336. The internal separation between the 

protoloph and metaloph of P 3/, if it ever existed, has been 

obliterated. Apparently, however, the protoloph coils 

around the metaloph, making the outlet of the valley pos- 

terior, aS in most other primitive rhinoceroses. This was 

certainly the situation in P 4/. Neither premolar had a 

crista, and the cingulum was interrupted internally on 

each. M 1/ and M 2/ were devoid of internal cingula, ex- 

cept the usual rudiments at the outlet of the median valley. 
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Apparently M 1/ had a crista, whereas M 2/ did not. There 

were four lower premolars. P /2 has an antero-posterior, 

blade-shaped hypoconid, with a cingulum completely enclos- 

ing the talonid basin. P /3 has a similar hypoconid as 

the highest part of the talonid, but connecting with the 

entoconid, forming the ghost of a crescent. P /4 is lost, 

except for a small fragment, which shows the entoconid 

not fully joined to the hypoconid, and partly connected, by 

the cingulum, to the metaconid. The lower molars have 

ro unusual features. 

Epitriplopus, new genus 

The genoholotype is Prothyracodon uintense Peterson. 

ieee oe ey eee 4A 3) Nl 3/o. e227 nas an ectoloph, and 

a single large internal cusp connected with the paracone 

by a cross-crest. M 2/ is very long in proportion to its 

width. The posterior buttress of M 3/ is lost completely, 

except for a trace near the base. The manus is tridactyl. 

Epitriplopus uintensis (Peterson) 1919. Prothyracodon uintense 

Peterson. Peterson, 1919 JG Bi, ie, 

The holotype is C. M. No. 3007a, from horizon C, Uinta, 

Eocene, six miles east of Myton, Utah. The animal is 

larger than any other known Eocene hyracodont, approxi- 

mating in size the new genus of Eocene true rhinoceroses 

described below. I ?/3, C ?/1, P 4/4—8, M 3/3. No meta- 

loph is present on P 2/. The cingulum is absent internally 

on M 1/ and M 2/, except across the median valley. M 3/ 

has no trace of the posterior extension of the ectoloph, ex- 

cept possibly at the base of the tooth, a condition otherwise 

unknown among the hyracodonts, except in Ardynia, which 

may be a composite form. The lower incisors and canine 

are much as in Hyracodon, except that the canine is some- 

what larger proportionately. P /1 is small or missing. 

As stated by Matthew and Granger (1925a), “Peter- 

son’s species can hardly be cogeneric with P. obliquidens 

(Scott and Osborn), in which M 3/ retains the free pos- 
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terior flange of the ectoloph, but may be comparable with 

Prohyracodon Koch of the Eocene of Hungary.” 

In the type skull described and figured by Peterson 

(1919), the deciduous premclars had not been replaced, 

and the crown of M 3/ would probably not have cut the 

gum. Cutting small windows showed that, at least, right 

P 2/ and left P 2/ and P 3/ were developing. At my re- 

quest, Mr. Peterson very kindly had left P 2/ and P 3/ 

exposed. The results were disappointing, as the crowns 

were incompletely calcified. P 2/ shows the ectoloph, and 

a single internal cusp, the protocone, slightly elongated 

antero-posteriorly, and connected with the paracone by a 

eross-ridge. The protoloph is developed, therefore, but 

there is no trace of a metaloph. This condition is more 

progressive than that in Triplopus cubitalis; it is much less 

so than Prothyracodon obliquidens. P 3/ is an amorphous 

mass; its interpretation is, to say the least, problematical. 

DP 4/ is molariform, with both protoloph and metaloph 

well-developed. The internal cingulum is slightly inter- 

rupted by the protoloph, and broadly by the metaloph. In 

general, Peterson’s figure (1919, Pl. XLV) of the type skull 

is excellent except that the protocone of left M 1/ has a mis. 

leading appearance, as a result of fracture, and the para 

style of M 3/ is not shown. M 1/ is a little disproportion. 

ately long for its width, and has a tendency to taper pos- 

teriorly. Both these tendencies are carried much further 

in M 2/, giving it a strikingly individual character, at first 

glance. M 1/ has acrista, M 2/ and M 3/ have not. Basal 

singula are present anteriorly, posteriorly and in the me- 

dian valley of M 1/ and M 2/. They are absent from the 

rest of the internal surface, as well as from the ectoloph 

M 3/ has a parastyle of moderate proportions, about as in 

Triplopus cubitalis. The top eight millimeters of the crown 

has no trace of the posterior buttress at all, being a per- 

fectly smooth curve. Basally, there is an incipient ridge. 

on which a posterior cingulum would presumably have been 
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deposited later. Perhaps a slight trace of the posterior 

buttress would also have been formed in this region. The 

general character of the tooth markedly suggests Prohy- 

racodon Koch. M 2/, however, is entirely different in 

these two forms. 

Peterson’s figure (1919, Pl. XXXVI) is quite accurate 

in its representation of the type lower jaw. The second 

incisors are more asymmetrical than they are represented, 

with their median sides the longer. M /1 and M /2 have 

posterior cingula, which are not shown. C. M. No. 2990 

is provisionally referred to this species by Peterson. The 

lower canines are rather large. 

The following specimens have also been referred to this 

species by Peterson. C. M. No. 2990 includes a right ra- 

dius—length 174 mm. C. M. No. 3007 (not 3097, Peter- 

son, p. 134, line 28) includes the scapule and humerus. 

These bones are rather suggestive of Hyrachyus. The 

length of the humerus is 156.5 mm. With No. 2990, this 

would give the ratio R/H = 1.11, which is between the 

ratios of Triplopus cubitalis and Prothyracodon obliqui- 
dens. However, even if both specimens are correctly as- 

signed to this species, the fact that the radius and humerus 

are from different individuals makes the probable error 

so large that the significance of this ratio is minimal. C. M. 

No. 3201 is doubtfully referred to this species. 

The provisional reference of this form to the Triplo- 

podine, rather than to the Hyracodontine, is largely based 

on its considerable resemblance to the Carnegie Museum 

specimens assigned to Triplopus grangeri, and on its more 

general resemblance to Triplopus cubitalis. It does not 

seem possible, however, to consider it cogeneric with T77i- 

plopus cubitalis. The character of the lower front teeth, 

and the reduction of P /1, appear to bar it from the Rhi- 

nocerotide; and the very primitive character of P 2/ sepa- 

rates it distinctly from the Hyracodontine. 

There are some resemblances to the new Eocene forms 

described below. However, the small size of P 1/1 and 
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the character of M 3/ are quite different. And if, as is 

argued below, these forms are ancestral true rhinoceroses, 

they would, unquestionably, have had a tetradactyl manus, 

whereas Epitriplopus uintensis had a tridactyl manus. 

Epitriplopus uintensis (Peterson) may have given rise 

to Ardynia precox of Mongolia, as suggested by Matthew 

and Granger (1925a). In addition to the great reduction 

of P /2 in the Mongolian form, P 2/ in EH pitriplopus ap- 

pears to be in a much more primitive stage. 

The relationships of Ardynia (Matthew and Granger, 

1923), provided the various parts are correctly associated, 

are very puzzling. It does not fit definitely into any one 

of the families of rhinoceroses. In view of the fragmen- 

tary nature and uncertain association of the parts attribu- 

ted to the type specimen, it is perhaps permissible not to 

consider its relationships further, at this time, than to re- 

fer its provisionally to the Hyracodontide. 

Cenolophus (Matthew and Granger, 1925b) from the 

Shara Murun formation (Upper Eocene) of Mongolia, is 

not at all close to any American genus. The skull and feet 

are unknown. So far as the fragmentary dentition shows, 

it occupies an isolated position, not assignable definitely to 

either the Triplopodine or the Hyracodontine, and, pos- 

sibly, not to the Hyracodontide. Cxnolophus obliquus may 

not be cogeneric with the genotype, C. promissus. Cexno- 

lophus proficiens, Matthew and Granger (1925c), retains 

all four lower premolars, although P /4 is already molari- 

form. This combination, unique in the Hyracodontide, 

emphasizes the isolated position of this genus. Matthew 

and Granger refer it provisionally to the Hyracodontide. 

Subfamily Hyracodontinae Steinman and Doderlein 1890, 

correctly redefined by Osborn and Wortman 1892 

Prothyracodon Scott and Osborn 1887 

Pl. 3, figs. 10, 11, and Scott and Osborn 1889. 

The genoholotype is Prothyracodon obliquidens (Scott 
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and Osborn) 1887. Uinta hyracodonts with tridactyl 

manus. 1 3/3, € 1/1, P 4/(4)-8, M 3/3. Canines larger 

proportionately than in Hyracodon. The basal cingulum 

is continuous internally around P 3/, P 4/ and the proto- 

cones of M 1-3/. There is no trace of an internal groove 

on the protocones of P 3/ and P 4/ (to mark an incipient 

separation of the hypocone from the protocone), but the 

protoloph hooks around the metaloph. P 2/ is subtri- 

angular, rather than subquadrate, but much farther ad- 

vanced than in Triplopus cubitalis. M 1/ has a distinct 

external cingulum on the metacone. The upper molars 

apparently have no criste. M 38/ has a distinct trace of 

the posterior extension of the ectoloph, of much the same 

character as in Hyracodon. P /4 and P /3 are not yet 

fully molariform, but suggest Hyrachyus, with the en- 

toconid a separate cuspule, which does not become fully 

confluent with the hypoconid to form the talonid crescent, 

until after prolonged wear. This genus is probably an- 

cestral to Hyracodon. 

Prothyracodon obliquidens (Scott and Osborn) 1887 

Hyrachus obliquidens Scott and Osborn. Scott and Osborn, 1887, 
p. 259 

Prothyracodon intermedium Scott and Osborn. Scott and Osborn, 
1887, p. 260. 

Triplopus obliquidens (Seott and Osborn). Scott and Osborn, 1889. 
Prothyracodon obliquidens (Scott and Osborn). Peterson, 1919. 

The type of Hyrachyus obliquidens is P. U. No. 10,402, 

a lower jaw (for figure see Scott and Osborn, 1889, Pl. XI) 
with left M 3/. The type of Prothyracodon intermedium 

is P. U. No. 10,403, left upper P 3/-M 3/. M 3/ as origi- 

nally present was seriously damaged and has now been suf- 

ficiently further injured so that it is impossible to check 

up on the published figure (loc. cit.). Fortunately, how- 

ever, A. M. N. H. No. 1971 has right P 2/—M 3/, left P 4/, 

left M 3/, and both rami of the lower jaw, with both P /3’s 

and P /4’s and with fragments or roots of the other cheek 
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teeth (figs. 10 and 11). Dr. Hay left a manuscript note 

to the effect that this specimen represented a new species, 

but since it checks very closely with the lower jaw and 

upper M 3/ of the type of “Hyrachyus” obliquidens, and 

with P 3/—M 3/ of the type of Prothyracodon intermedium, 

Tt regard it as conspecific. I could not compare M 3/ of 

the latter, due to its loss, and the figure (Scott and Osborn 

1889) shows some discrepancies, but I do not think they 

should be given serious weight. As the occlusal relations, 

the result of both the orginal structure and subsequent 

wear being complimentary, of the upper and lower teeth 

of A. M. N. H. No. 1971 are exact, there can be no reason- 

able question of association. For this reason I follow Scott 

and Osborn (1889) and Peterson (1919) in regarding 

Prothyracodon intermedium as a synonym of Prothyraco- 

don obliquidens. The description will be based on all three 

specimens, since they supplement each other in the parts 

that are missing and agree closely in the parts common to 

any two of the specimens. 

I 373, C 1/1, P 4/(4)=3, M 373. Mhe caninesmeane 

larger than the incisors. P 2/ is subtriangular, being 

much more primitive than in Hyracodon or the new true 

rhinoceros from the Uinta described below, but far more 

advanced than in Triplopus cubitalis. The protoloph runs 

postero-internally and joins the metaloph. There is a small 

internal cingulum on the protoloph which is not fully con- 

tinuous with the anterior cingulum and does not surround 

the postero-internal part of the tooth at all. P3/ and P 4/ 

are similar to each other, with the protoloph hooking 

around the metaloph, leaving a posterior outlet for the 

median valley in the unworn tooth, and with a continuous 

cingulum around the anterior, internal and posterior sides. 

There is no crista on any of the upper molars. M 1/ and 
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M 2/ are rhinocerotic. The basal cingula surround their 

protocones anteriorly and internally. M 1/ has a distinct 

external cingulum on the metacone. M 3/ has a complete 

cingulum anteriorly, internally and posteriorly, but it is 

rather faint internally. The parastyle is slightly more 

prominent than in Hyracodon and much more than in 

Triplopus or the true rhinoceroses. The posterior exten- 

sion of the ectoloph is present, slightly less prominent than 

in Triplopus cubitalis or the type of Triplopus grangeri. 

P /1, when present, is very small. P /2 is known only 

from the roots. It was of normal size. P /8 is not yet 

molariform, since the entoconid is a separate cuspule, not 

connecting with the hypoconid to form the talonid crescent 

until an advanced stage in wear. The anterior cingulum 

is weak but complete. P /4 is similar in structure but its 

proportions are more molariform and the anterior cingu- 
lum is both complete and distinct. Both these teeth are 
more advanced than in Hyrachyus. There is nothing diag- 

nostic about the lower molars. 

The manus is known to be tridactyl, from the manus 

associated with the type (Scott and Osborn 1889). Peter- 

son (1919) described two fore legs, with similar wrist 

bones, which he refers to Prothyracodon obliquidens. The 

limb ratios differ so markedly from Triplopus cubitalis 

that it is improbable that they could belong to Triplopus 

grangeri, the only other known Uinta tridactyl rhinoceros 

of about the right size. In the table of limb ratios there- 

fore, this specimen is indicated as Prothyracodon ? obliqui- 

dens ?. The ratios are rather similar to Hyracodon 

apertus, as would be expected. 

The important differences from Triplopus in Prothy- 

racodon are: the ratios in the front leg, the presence of in- 

ternal cingula on the molar protocones, the absence of an 

ossified auditory bulla, the absence of criste, the much 

greater progressiveness of P 2/, the greater progressive- 

ness of P 4/, the greater reduction of the posterior but- 

tress of M 3/. 
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C. M. No. 3201, the skull figured by Peterson (1919) 

and provisionally referred to this species, is probably cor- 

rectly assigned. I 3/7, € 1/1, P 4/73, M373. Weehasea 

striking resemblance in general character to Hyracodon. 

As its condition is such that it is unsafe to separate the 

upper and lower jaws, it is not possible to state definitely 

that it is not Triplopus grangeri. 

Prothyracodon obliquidens would seem to have the 

characters to be expected in the ancestor of Hyracodon. 

The internal cingulum is better developed on M 1—3/ than 

in Hyracodon, though there appears to be a very large 

range of individual variation in this respect in Hyracodon. 

Hyracodon Leidy 1856 

The type of the genus is Rhinoceros nebraskensis 

(Leidy). American, Oligocene, cursorial rhinoceroses; 

I 3/3, C 1/1, P 4/3, M 3/3; P 2/ is rectangular, with pro- 

toloph and metaloph parallel but not fully separate; M 3/ 

retains a small posterior buttress near the postero-lingual 

corner of the tooth; the three lower premolars are mo- 

lariform; medium size; manus tridactyl. The most recent 

papers on the genus by Troxell (1921), Sinclair (1922) 

and Wood (1926) indicate that the following species are 

well established. 

Hyracodon petersoni Wood, Titanotherium Beds, has no 

molariform upper premolars. The median valleys of P 3/ 

and P 4/ open widely to the rear, the hypocone being firmly 

attached to the protocone. 

Hyracodon arcidens Cope, Titanotherium and Oreodon 

Beds, has no molariform upper premolars. The proto- 

loph curves around the metaloph in P 2/—P 4/, coalescing, 

after slight wear, into a continuous crescent. H. prisci- 

dens Lambe, H. arcidens mimus Troxell, and H. selenidens 

Troxell, are probably inseparable from this species. Mor- 

phologically, the types of H. petersoni, H. priscidens, H. 

selenidens, and H. arcidens, form an excellent series, with 

the only marked break between H. petersoni and H. 

priscidens. 
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Hyracodon nebraskensis (Leidy), Oreodon and Pro- 

toceras Beds, has the protoloph and metaloph of P 4/ paral- 

lel, but intimately joined by a “mure.” The hypocone is 

now more closely attached to the metaconule than to the 

protocone. 

Hyracodon apertus Sinclair, Oreodon and Protoceras 
Beds, has the protoloph and metaloph of P 4/ only, sepa- 

rate and parallel. 
HAyracodon leidyanus Troxell, Protoceras Beds, (earlier 

range doubtful) has the protoloph and metaloph of both 

P 3/ and P 4/ separate and parallel. 

The method of metamorphosis of the upper premolars 

in this subfamily, presents some interesting features. In 

P 2/-P 4/ of Prothyracodon, the protoloph, consisting of 

the protocone and protoconule, is the main transverse crest, 

the metaconule forming a lower, minor crest abutting 

against the protocone. Then the protocone elongates . 

antero-posteriorly, looping around the internal edge of the 

metaconule, and an incipient split appears to delimit the 

hypocone from the protocone, the median valley opening 

posteriorly. This condition is found in Hyracodon peter- 

sont. Here P 2/ is the most progressive, with P 3/ and 

P 4/ about equally advanced. Then the hypocone unites 

with the metaconule, while still attached to the protocone, 

forming an enclosed basin in Hyrvacodon arcidens. The 

metaconule attaches itself to the rear or middle of the 
hypocone loop. Thereafter, first P 4/ and then P 3/ catch 

up with, and pass, P 2/, which remains virtually un- 

changed. In Hyracodon nebraskensis the protoloph and 

metaloph of P 4/ are parallel and separate, except that they 

are intimately joined by a “mure’’; which, in this case, is 

simply the remains of the protocone-hypocone connection; 

in Hyracodon apertus, the metamorphosis of P 4/ is com- 

plete; and in Hyracodon leidyanus, P 3/ also has become 

molariform. In this stage the hypocone is attached to the 

metaconule alone. Sinclair (1922) has shown that the gen- 
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eral stratigraphic succession of these forms accords closely 

with their apparent phylogenetic relationships; and Trox- 

ell’s reference of the type of Hyracodone leidyanus, which 

was collected in the “‘old days,” to ‘““Middle or Lower Oligo- 

cene”’ is insufficient evidence to extend the known range 

of this species much below the Protoceras Beds, to which 

Sinclair (1922) refers a specimen to this species. 

The anterior part of the trigonid sometimes forms a 

supplementary loph in itself in dP /2 and more especially 

in dP /3, in many of the early rhinoceroses. In two speci- 

mens of hyracodonts (a young hyracodont, C. M. No. 318, 

collected by Mr. O. A. Peterson from the Titanotherium 
Beds, Sand Creek, Sioux County, Nebraska, and a young 

Hyracodon sp., C. M. No. 3581, collected by Mr. O. A. Pet- 

erson from the Oreodon Beds, Bad Land Creek, Sioux 

County, Nebraska), this “paralophid’”’ approaches, in size 

and distinctness, the metalophid and hypolophid (figs. 12 

and 13). 

Family Rhinocerotidae Gray, 1821 

Eotrigonias, new genus 

The genoholotype is WHotrigonias rhinocerinus, new 

genus, new species. WHotrigonias petersoni, new species, is 

referred to this genus. The generic name from 7@s , 
dawn, + Trigonias, refers to its geological horizon and to 

its apparent possession of all the characters needed for an 

ancestor of Trigonias. 

1 Since sending this paper to the editor, I came across an article 

by Prof. Othenio Abel, ‘Die Molarisierung der oberen Pramolaren 
von Hyracodon nebrascensis Leidy,’” Paleont. Zeit., VIII, 3, p. 224— 
245, Oct. 9, 1926. We agree as to the course of premolar meta- 
morphosis in Hyracodon. P 2/ of Hyracodon leidyanus is not yet 
fully metamorphosed, Troxell’s figure to the contrary; his type 
specimen, and Sinclair’s and Abel’s referred specimens, all have a 
mure crossing the valley between the protoloph and metaloph. The 
Vienna specimen is from Sheep Mountain, and, therefore, probably 
from the Oreodon or Protoceras Beds. J 40 not regard Prof. Abel’s 
revised nomenclature of the species of Hyracodon as an impyrove- 
ment, and much of it is definitely untenacle trum the point of view 
of priority. 
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I ?/?, C ?/?, P 4/?, M 8/8. These are Upper Bridger 

and Uinta true rhinoceroses, with the parastyles of the 

upper molars reduced to ribs on the paracones as in later 

true rhinoceroses. 

P 4/ resembles Trigonias osborni in general character. 

The protoloph curves around behind the metaloph, so that 

the median valley escapes posteriorly. There is a small 

internal groove on the protocone, indicating an incipient 

separation of the hypocone from the protocone, and the 

cingulum is interrupted internally. M 1/ and M 2/ are 

typically rhinocerotic. They have no trace of an internal 

cingulum except at the outlet of the median valley. M 1/ 

has a marked external cingulum on the metacone. M 3/ 

shows a progressive reduction of the posterior extension of 

the ectoloph from a condition more primitive than Triplo- 

pus grangeri, in the Bridger species, to a condition scarcely 

more primitive than that seen in some specimens of T7i- 

gonias osborni. It has no crista. 

If the relationships of this genus are correctly inferred, 

it presumably had a tetradactyl manus and a dental for- 

mula of I 3/3, C 1/?, P 4/4, M 3/3. Itis very unfortunate 

that the structure of the manus and front teeth of the 

members of this genus is unknown. When they are dis- 

covered, they will furnish a valuable check as to the phylo- 

genetic bearings of this form. 

Eotrigonias petersoni, new species IPL, AL ates, Ile 

This species is based on A. M. N. H. No. 2341, consist- 

ing of left P 4/—M 3/, from the ‘‘Middle’’ Washakie, south 

of Haystack Mountain, Washakie Basin, Wyoming, col- 

lected by Mr. O. A. Peterson in 1895 and previously identi- 

fied as “Hyrachyus.” The specific name is given in rec- 

ognition of the many services of the collector to vertebrate 

paleontology. 

This is an Upper Bridger ? primitive rhinoceros, with 

the parastyles reduced to ribs on the paracones. In P 4/ 

the protoloph overlaps the metaloph, allowing the median 
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valley to escape posteriorly. There is an incipient inter- 

nal division on the protocone, hinting at the future separa- 

tion of the hypocone from the protocone: The cingulum is 

widely interrupted internally. M 1/ is typically rhinoce- 

rotic. There is no trace of an internal cingulum, except a 

small cuspule on the flank of the hypocone near the outlet 

of the median valley. There is no definite evidence of a 

crista but the tooth is well worn and a slight swelling may 

indicate that one was present in the unworn tooth. There 

is a well defined external cingulum on the metacone. M 2/ 

is also rhinocerotic. It has a small crista. The only trace 

of an internal cingulum is that partly blocking the median 

valley. M 3/ shows a marked advance over any known 

member of the Hyrachyide in reduction of the parastyle 

and in the tendency to flatten out the posterior extension 

of the ectoloph, which, however, is still large. It is more 

advanced than Prothyracodon in the former character. It 

resembles Triplopus in the shape of the posterior buttress 

and post-fossette, and in the complete absence of an in- 

ternal cingulum, differing from Prothyracodon obliquidens 

in both these characters. 

This form might be mistaken at first glance for Hyrach- 

yus, to which genus it was previously referred. It is more 

like Prothyracodon obliquidens, and still more like Triplo- 

pus grangert. It shows little real resemblance to Metahy- 

rachyus bicornutus Troxell, from which it differs in the less 

precocious P 4/, the greater reduction of the parastyles, 

and the ridge-shaped posterior extension of the ectoloph, 

instead of the more cuspidate type found in the Hyrachyi- 
dx. It is not placed in the genus Triplopus, on account of 

its still closer resemblance to Hotrigonias rhinocerinus 

(fig. 17) in the shape of P 4/, the reduction of the para- 

styles of M 1/ and M 2/, and the almost exact identity in 

size. It fulfills all the requirements, so far as its frag- 

mentary condition shows, for ancestry to Hotrigonias rhi- 

nocerinus and all later true rhinoceroses. 
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The level of this specimen was recorded as “Middle 

Washakie,” before the stratigraphy of that formation had 

been cleared up by Granger (1909). Dr. W. D. Matthew 

states (verbal communication) that considering the matrix 

and the ideas on stratigraphy current at the time the speci- 

men was collected, it is probably from the Lower Washakie 

of Granger, equivalent to the Upper Bridger of the stan- 

dard continental section. 

Eotrigonias petersoni differs from Triplopus in its 

larger size, the incipient internal division of the protocone 

and the character of the metaloph of P 4/, and in having 

less reduction of the crista in the molars. If it is correctly 

assigned to Hotrigonias, it also differed in other special 

characters of that genus, besides those visible on P 4/— 

M 3/. The absence of an internal cingulum and the gen- 

eral shape of the posterior buttress of M 3/ are approxi- 

mated in Triplopus grangeri. The internal cingulum, 

however, shows a still closer resemblance to Hotrigonias 
rhinocerinus; and the difference in the specialization of 

M 3/ is not more than could reasonably be expected in an 

Upper Bridger ancestor of the Uinta species. The gen- 

eral morphological resemblance to Triplopus may well be, 

in part at least, due to parallelism. It differs from E'pi- 

triplopus wintensis in the proportions of M 1/ and M 2/, 

its more primitive M 3/ and its earlier geological level. 

Eotrigonias petersoni differs from’ Prothyracodon obli- 

quidens in its earlier geological level, its larger size, in the 

incipient internal division of the protocone of P 4/, in the 

almost entire absence of an internal cingulum on P 4/— 

M 3/, in the greater reduction of the parastyle of M 3/, 

and in the greater primitiveness of the posterior buttress 

of M 3/. 

The assumption here made of a tetradactyl manus is 

utterly without direct proof, but the extraordinary resem- 

blance of this species to Hotrigonias rhinocerinus is so 

striking, except in the character of M 3/, that it seems out 

of the question to refer it to either Triplopus or Prothy- 
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racodon. It certainly dues not belong to Hyrachyus, nor to 

the Hyrachyide. It might be difficult to separate it ge- 

nerically from Triplopus, except for the strong probability 

that it is definitely on the true rhinoceros side of the fence, 

that P 2/ was very different, and that the manus was 

tetradactyl. Whether the front teeth already show rhi- 

nocerine affinities is much more doubtful, but it seems likely 

that already I 1/ and I /2 were specialized in the direction 

of their future lines of progress, and that the canines were 

no larger than the third incisors. 

A. M. N. H. No. 19231, consisting of left P 3/—M 3/ 
and the right femur, collected by Mr. Miller of the Expedi- 

tion of 1922 from horizon B3, Bridger, Cottonwood Creek, 

Bridger Basin, Wyoming, may belong to this species. Its 

general appearance would warrant this reference. Unfor- 

tunately, every diagnostic character that would definitely 

settle its affinities as between Hotrigonias and Hyrachyus 

was destroyed, apparently in shipment. There are inter- 

nal cingula on P 3/—M 2/. There is a collector’s note that 

the specimen had a peculiar M 3/, which is suggestive of 

Eotrigonias peterson, rather than of any hyrachyid. This 

is of importance only as a plausible suggestion of a possible 

downward extension of the range of Hotrigonias. 

Eotrigonias rhinocerinus, new species Pl. 4) figsS eee 

The holotype, Y. P. M. No. 13331, was collected by 

Messrs. Smith and Heisey, August 8 or 9, 1874, near the 

mouth of Lake Fork, in the Uinta Basin. It was mixed, 

perhaps in unpacking, with fragments of Hyrachyus sp., 

including right M /2—M /8, and with left P /38-M /2 of 

Homogalax uwintensis Troxell.* 

1 With the specimen are two separate field labels: “Rare Lake 
Fork Aug 8th/74 J Heisy” and “Very Rare Lake Fork Aug 9th 
/74 Sam Smith.” The corresponding part of Smith’s report to 
Marsh is as follows: 

“Sept. 1874. 
Catalogue of Fossils from Lake Fork uintia valley 

Aug. Ist Very Rare Du Shien near the mouth [= Du Chesne] 
“8th gar Pike near the mouth Lake Fork 15 miles south of 

[south-west] agency [= Uinta Indian Agency] 
Rare 99 ) bP) 9? 9 

9 9th Very Rare bP) 2) 9) 29 9 ” 

39 29 39 9 99 ” ” ? ? 

9? 99 

9? 29 Crocodile CP) 29 2 2 2? ? 
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eye!) Heb Areva. hesparacone and: meta- 

cone appear as well-defined ribs on the lateral aspect of 

P,2/—M 3/. The internal cingulum is complete on P 2/ 

and P 3/, interrupted on P 4/, and absent on M 1-3/. 

P 1/ is represented by part of the alveolus. It was prob- 

ably of fair size. P 2/ is the most advanced premolar, 

with the protoloph and ‘metaloph pretty well separated 

from each other. The protoloph is not yet firmly attached 

to the paracone and slants slightly more to the rear than 

in the Oligocene forms. The hypocone was a conical cusp, 

with the metale sh attached to the anterior end. The tooth 

is subquadrate, as in the true rhinoceroses, not subtri- 

angular, as in FProthyracodon and Triplopus. In general 

this tooth shows 1 close approach to the more primitive» 

Oligocene rhinoceroses. In.P 3/ the protoloph and meta- 

loph are confluent, with an internal groove incipiently sepa- 

rating the hypocone from the protocone, much as in T17- 

gonias osbormi (fig. 24). The tooth is sufficiently worn so 

that it is impossible to state definitely whether the outlet 

of the median was posterior or internal. On right P 3/ 

the cingulum is very briefly interrupted internally; it is 

uninterrupted on left P 3/. In P 4/ the protoloph swings 

around posterior to the metaloph, which is in contact with 

it. There is a posterior outlet for the median valley, as in 

Fossils are very Scarce in this Country and very Rotton. 

Sept. 20th 
Yours Very Respect 

Sam’! Smith” 
From August 19-23 they collected from the White River near the 

mouth, and from September 1-17, from “Loan” Tree, Henry’s Fork, 
Bridger Basin, Wyoming. There seems, therefore, absolutely no rea- 
son to doubt either the Uinta age or the geographic locality of the 
fossils. Two subsequent rough labels state “Wyoming,” but these 
can be disregarded. 

This would seem to be one of the few cases when the rather fre- 
quent diagnosis of one of the early collectors, that the fossil was very 
rare, had eventually turned out to be correct. 
_ This specimen had been tentatively identified as Hyrachus baird- 
wanus and later as Hyrachus affinis. 
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many of the Oligocene rhinoceroses. Its protocone is 

notched internally also, much as in Trigonias osborni. On 

M 1/—M 3/ the only trace of the internal cingulum is the 

small shelf at the outlet of the median valley. There is no 

trace of a crista, but M 1/ and M 2/ are sufficiently worn 

so that this is no proof of its absence, especially as regards 

M 1/. The parastyles are reduced to their proportions in 

Oligocene true rhinoceroses. M 1/ and M 2/ are typical 

primitive rhinoceros molars. M 1/ has a well-defined ex- 

ternal cingulum on the metacone. M 3/ is scarcely more 

primitive than some specimens of Trigonias osborm (fig. 

23), the posterior extension of the ectoloph being a swell- 

ing rather than a ridge. Rudiments nearly.as well defined 

occur in various American Oligocene rhinoceroses, and in 

the third left upper molar of Baluchitherium grangert. In 

EKotrigonias rhinocerinus this structure is present on both 

sides, about equally well defined. The post-fossette is 

prominent, due to the enlarged base of the posterior but- 

tress, together with a well-developed posterior cingulum. 

The lower molars are similar to those of Oligocene true 

rhinoceroses. The posterior cingulum of M /3 is reduced 

to very small proportions. 

The specimen consists of left P 2/—-M 3/, right P 3/— 

M 3/ (all damaged except M 3/), and part of each ramus 

of the lower jaw, containing M /1-3. There are also a 

few Hyrachyus lower cheek teeth, a few doubtful frag- 

ments, and P /3-M /2 of Homogalax uintensis. Fortu- 

nately, there is no question of the association of the teeth 

of the type. The upper teeth are identical on both sides, 

and the occlusal relations, the algebraic sum of the original 

size and pattern, and the subsequent wear, are exact. 

There is some resemblance to the Hyrachide in the ex- 

ternal ribbing of the upper cheek teeth. On the other 

hand, slight changes—obliteration of the trace of the pos- 

terior buttress, and increase in size, would give Trigonias. 
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Although this form is still near the parting of the ways, 

it is definitely on the true rhinoceros side of the line. This 

is emphasized by both its resemblances to, and its advances 

on, Hotrigonias petersont. 

On the basis of Koch’s inadequate figures of a badly 

damaged specimen, it is difficult to separate this form, 

generically, from Prohyracodon orientale Koch. The meas- 

urements are very similar. On the other hand, it seems 
very unsafe to refer an American form to a Transylvanian 

genus on such tenuous grounds. It differs from Prohy- 

racodon orientale in the presence of a probably rather more 

pronounced rudiment of the posterior extension of the 

ectoloph of M 3/. Both species have a posterior cingulum 

on M 3/. Other characters are difficult to detect, owing 

to the damaged character of the type of Prohyracodon 

orientale, but the following are apparent differences: the 

much shorter length of P 3/ and P 4/ in the American 
form, and the much greater length of M 2/ in the European 

form, which, in this character, approaches Epitriplopus 

uintensis. If I have interpreted Koch’s figures correctly, 

both P 3/ and P 4/ of Prohyracodon orientale are more 

advanced than P 4/ of Prothyracodon obliquidens or even 

P 3/ and P 4/, respectively, of Hotrigonias rhinocerinus, 

in a greater tendency toward separation of the protoloph 

and metaloph. 

Eotrigonias rhinocerinus differs from the type of Pro- 

thyracodon intermedium (P. U. No. 10,403), in the greater 
size, absence of an internal cingulum around the proto- 

cones of the upper molars and its interruption, internally, 

on P 4/, and in the presence of an incipient internal groove 

on the protocone of P 4/. 

Eotrigonias rhinocerinus differs from the type of Pro- 

thyracodon obliquidens (P. U. No. 10,402) in having a 

much longer tooth series. 

It- differs from E'pitriplopus uintensis in having a meta- 

loph less recurved posteriorly on M 2/, and in having M 1/ 
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and M 2/ of normal proportions. 

The two new forms, Hotrigonias petersoni, and Hotri- 

gonias rhinocerinus ccmpare so exactly, not only in the 
characters mentioned, but in the impression due to the 

sum total of their characters, with Trigonias and the true 

rhinoceroses, rather than with the Eocene hyracodonts, 

that I feel no hesitation in assigning them to the Rhinoce- 

rotidg, even in advance of any knowledge of their front 

teeth or fore-feet. Hotrigonias rhinocerinus will probably 

be found to have four digits in the manus, and the full 

placental complement of teeth, with the canines no larger 

than the third incisors and 1 1/ and 1 /2 enlarged to form 

the tusks. Hotrigonias petersoni should also prove to be 

tetradactyl, and its front teeth should prove to be less 

specialized. 

Eotrigonias rhinocerinus is perhaps already a shade too 

far advanced to have given rise to the Trigonias line. The 

general resemblance, however, is so great, that it seems 

rather probable that they are more closely related than by 

common descent from Hotrigonias petersoni, and that the 

split had occurred not long before. 

EKotrigonias rhinocerinus shows a striking morphologi- 

cal resemblance to Hyracodon petersoni. The chief differ- 

ences that can be stated definitely in words are the absence 

of a cingulum, internally, on P 4/, and the greater reduc- 

tion of the posterior buttress of M 3/, in the former. How- 

ever, in many minutie, Hotrigonias suggests Trigonias, 

whereas the hyracodont affinities of Hyracodon petersoni 

are unquestionable. 

Prohyracodon Koch 1897 

A small true rhinoceros, from the ‘‘Middle Eocene” of 

Transylvania. None of the premolars are molariform. In 

M 3/ the ectoloph and metaloph are.almost completely con- 

fluent, with little trace of the posterior extension of the 

ectoloph. 
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This genus is based on Prohyracodon orientale (Koch) 

1897. 

The generic name is based on what is almost certainly 

a misconception of its relationships. The name is unfor- 

tunate, especially as it is easily confused with Prothyraco- 

don Scott and Osborn 1887, which really is a member of 

the Hyracodontidee. 

Prohyracodon orientale (Koch) 1897. 
Prohyracodon orientalis Koch. Koch, 1897. 
Prohyracodon orientale (Koch). Abel, 1910. 

A small rhinoceros from the “‘Middle Eocene” of Tran- 

sylvania. [The Eocene age of this form has been ques- 

tioned by Stehlin, and Abel (1910). A recent letter from 

the Hungarian Geological Survey states that, so far as 

they know, Koch’s determinations are still valid. Prof. 

J. J. Galloway of Columbia University has interpreted the 

lists of fossil invertebrates that overly and underly the 

level from which Prohyracodon comes as being Lutetian 

and Ypresian, respectively. This would indicate, for Pro- 

hyracodon, an age about equivalent to lower middle 

Eocene.|]. The animal is slightly smaller than Hyracodon. 

Length of M 1-3/ is 50 mm. (fide Koch). In P 3/ and 

P 4/, the protoloph and metaloph form a single v-shaped 

ridge, incipiently separated by a small notch at the apex. 

The internal cingulum is complete on P 3/, obscure in the 

figure of P 4/, absent on M 1-3/. The internal cingulum 
on M 2/ in Abel’s reproduction of Koch’s figure is appar- 

ently due to misinterpretation. The posterior buttress of 

M 3/ seems to be nearly lost. 

Further comparison of Koch’s type with Epitriplopus 

and Hotrigonias would be desirable. A new drawing of 

his type is essential. 

In the table of measurements that follows, as well as 

in the other tables throughout this paper, I am responsible 

for all measurements unless the contrary is explicitly 

stated. Even where measurements had been published pre- 

viously, it seemed desirable to obtain strictly comparable 



38 BULLETIN 50 198 

measurements. Wherever possible, measurements from 

both sides of the animal are given, to serve as a check on 

each other, and to indicate the very large amount of varia- 

tion possible in the individual, thereby giving the minimum 

range of variation for the species. All measurements are 

in millimeters. 

The genus Trigonias is in need of revision. Lucas’ 

original description of the genus (1900), based on rather 

scanty material, lacks figures or description of the cheek 

teeth; and valuable new material, collected since Lucas 

(1900) and Hatcher (1901) discussed this genus, is still 

undescribed. This very primitive true rhinoceros fur- 

nishes an excellent starting place for an attempt to re- 

construct the phylogeny of the later forms. It is, there- 

fore, possible to give, with more certainty than previously, 

the generic characters of Trigonias as well as the specific 

characters of Trigonias osborni. The definitions of Lucas, 

Hatcher and Troxell for this genus and of the various au- 

thors for the other genera and species discussed have been 

so much modified that it seems best to present them with- 

out quotation marks or asterisks. 
Trigonias Lucas 1900 

Genoholotype: Trigonias osborni Lucas, U. S. Nat. 

Mus. No. 3294. Locality: South Dakota. Age: Titano- 

therium Beds (Chadron Formation). 

The skull is elongated, chiefly anterior to the orbit. The 

premaxille are very closely appressed and may be more or 

less suturally connected. The nasals and premaxille are 

very long. Hornless. I 3/3, C 1-0/0, P 4/4, M 3/3. The 

front teeth, except I 1/ and I /2, are nearly functionless. 

P 1/ is large for a first premolar and P 3/ and P 4/ are 

never fully molariform, their hypocones being principally 

attached to the protocones. The frequent presence in T. 

osborni of a posterior buttress (the remains of the pos- 

terior extension of the ectoloph) on M 3/ tends to unite 

this genus, through Hotrigonias, with the other lines, break- 

ing down one of the chief family distinctions. In Trigo- 
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nias, as in all other rhinoceroses except the hyrachyids, the 

paracone and metacone are completely fused to form the 

ectoloph, and the parastyle is plastered on the paracone, 

in wide contrast to the well-marked separate cusps in Hy- 

rachyus. The manus is tetradactyl, digit V being rather 

smaller, proportionately, than in the tapir. 

I follow Lucas and Hatcher in identifying the only con- 

stantly missing tooth in Trigonias as C /1 rather than I /3. 

This may be erroneous (see above) but is probably correct. 

Hatcher’s idea of the excessive elongation of the skull 

in Trigonias was somewhat exaggerated. It was founded 

on the crushing and distortion of Carnegie Museum No. 95 

(No. 96). 

Trigonias osborni Lucas 1900 Pl. 5, figs. 20-28 

Trigonias osborni Lucas. Lueas, 1900. 
Trigonias osborni Lucas. Hatcher, 1901. 
Cenopus platycephalus nanolophus Troxell ? Troxell, 1921a. 
Trigonias tetradactyluim Osborn. Osborn, 19238b. 

I 3/3, C 1/0, P 4/4, M 3/3. The incisive foramen is 

large. The premaxillaries are closely appressed but not 

really suturally connected in the type specimen. None of 

the upper premolars are yet submolariform. The hypo- 

cone of P 2/ is well developed but still widely confluent 

with the protocone. There is no hypostyle on the upper 

premolars. ‘On P 3/ and P 4/ the protocone and hypocone 

are absolutely confluent well above the cingulum, and the 

median valley escapes posteriorly, until, after prolonged 

wear, it becomes an enclosed basin, due to the confluence 

of the hypocone and the metaconule. There is little or no 

trace of an internal groove on P 3/ and P 4/ to separate the 

protocone and hypocone. There is little or no trace of an 

internal cingulum on M 1-3/. The ectoloph and metaloph 

of M 3/ form a very wide obtuse angle. There is a well 

developed posterior cingulum on M 3/ and usually a small 

posterior buttress, the remains of the posterior extension 

of the ectoloph, which recalls the condition in EHotrigonias, 
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the hyracodonts and even Hyrachyus. The lower premo- 

lars are increasingly molariform posteriorly. P /4 is vir- 

tually molariform except that an extension of the entoconid 

as a low cingulum usually blocks the inner end of the talo- 

nid valley. P /3 is well advanced. P /1 and P /2 func- 

tion mainly as antero-posterior blades. P /2 resembles 

P/1 in character more than it does P /3. I /2 has a sharp 

ridge on the median side but is usually smooth or nearly 

so on the outside. The posterior margin of the nasal in- 

cision is vertically above the posterior border of P 2/. 

This species, the genotype, was described by Lucas in 

1900, being founded on U. S. National Museum No. 3924 

(figs. 20 and 21), with U. S. National Museum No. 4815 as 

paratype (fig. 25). The type is the snout of an old indi- 

vidual with the three incisors, canine, and first three pre- 

molars on the right side, the third incisor, the alveoli for 

the other front teeth, and the first three premolars on the 

left side. Its only ascription is to the “Miocene” of Wash- 

ington County, South Dakota. It was presumably collected 

by Hatcher. Lucas undoubtedly mistook a break for the 

upper part of the premaxillary-maxillary suture, figured in 

his original description (1900) and reproduced by Scott 

(1913). 

Lucas’ paratype, U. S. National Museum No. 4815, col- 

lected by Mr. J. B. Hatcher, 1886, in Washington County, 

South Dakota, consists of the complete left ramus with all 

the cheek teeth, and the symphysis, with both incisor tusks, 

the first incisors being represented by their roots and the 

third incisors by their alveoli. It is a mature individual, 

with the teeth well worn. The stage of advancement of 

the premolars agrees exactly with the other lower jaws 

ascribed to Trigonias osborni. The ridge on the outside of 

I /2, distinctly less developed than in the other specimens, 

gives this tooth a character somewhat intermediate between 

other representatives of Trigonias osborni and the lower 

jaw, A. M. N. H. No. 13226b, belonging to one of the 

larger species of Trigonias described below; most of the 
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measurements accord closely with the other specimens of 

Trigonias osborni, but the size of the jaw and a few tooth 

measurements accord more closely with the larger lower 

jaw mentioned above. The entoconids of P /3 and P /4 

are not yet fused with the rest of their posterior crescents 

but are separate, distinct cusps. It seems best on the whole 

to refer it tentatively to Trigonias osbornt. 

Hatcher correctly assigned to this species Carnegie Mu- 

seum Nos. 95 (96), 97, and 98, from the Lower Titano- 

therium Beds, three miles north of Warbonnet Ranch, 

Sioux County, Nebraska, collected in 1900 by Messrs. 

Hatcher and Utterback. He described and figured all these 

specimens (1901). Carnegie Museum No. 98 may be re- 

garded as the plesiotype. There is a conflict between 

Hatcher’s description and the actual numbering and cata- 

loguing of the specimens. Carnegie Museum No. 97 is, as 

stated, the lower jaw of a young individual and No. 98 is 

also correctly referred to. But Hatcher’s ‘‘No. 96” is the 

skull actually labeled No. 95 and mounted with the com- 

posite skeleton but recorded separately as No. 96 in the 

catalogue. 

Skull No. 95 (96) is nearly complete but much distorted 

and elongated by crushing. The teeth are greatly worn 

and several are lost. The following teeth are represented: 

rematl/) PP 2/—M3/, alveoli of 12/7, F3/, € 1/7, roots 

One /; eit: i i/, P2/, P 4/—M. 3/, alveoli of.1 2/7, 1.:3/, 

tev o/, roots ot © 1/. 

Skull No. 98 has more parts actually missing but it is 

not greatly distorted. P 2/—M 3/ of both sides are present 

in good condition. The top and front of the skull are re- 

stored in plaster (fig. 24, and Hatcher 1901). 

The premaxillaries in No. 95 were apparently united in 

life by a tongue and groove suture, the tongue and groove 

running obliquely forward and upward along their ap- 

pressed median surfaces. There was doubtless also a liga- 

mentous connection but the two bones were not coossified. 
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As restored they are not in contact but this is quite cer- 

tainly the result of distortion. There is a strongly marked 

sagittal crest. The individual was old and the teeth are 

greatly worn. On the right M 3/ of this specimen there 

is a well marked posterior extension of the ectoloph (fig. 

22), somewhat exaggerated in distinctness by a coincident 
break, and a distinct trace of it on the left side (fig. 23). 

There is also a very slight trace of it on No. 98 (fig. 24 and 

Hatcher, 1901). All this suggests the condition in Hotr- 

gonias, the hyracodonts and even, less markedly, in Hy- 

rachyus. (See Hatcher, 1901, p. 138. He is in error in 

saying that the metacone is not present in M 3/.) This is 

a very important character phylogentically and helps to 

connect the true rhinoceroses with the other rhinocerine 

lines. The remnant of this posterior extension of the ecto- 

loph is often found in “Czenopus” platycephalus. <A speci- 

men of Subhyracodon tridactylum, A. M. N. H. No. 8088, 

collected from the White River Oligocene of White Buttes, 

N. D., by Cope in 18838, has this same type of buttress, very 
well developed, on both M 3/’s, but closer to the mid-line 

than in the ancestral forms. A possible reversion in this 

direction (although the buttress is much closer to the mid- 

line), appears on the left of M 3/ of a Menoceras (Dicera- 

therium) in a corner of the Agate Springs Quarry block in 

the Carnegie Museum, in Carnegie Museum No. 1555 (fig- 

ured by Peterson, 1920, pl. LVIII), and on the right 

M 3/ of Menoceras, A. M. N. H. No. 14229. 

To Trigonias osborni must also be referred Carnegie 

Museum No. 3914a, the symphysis of an old individual with 

the following teeth present: Right: I /1 (broken off), 

I /2 (tip lost), I /3 (root), P /1 (broken), P /2—M /1, 

M /2 (badly damaged) ; Left: I /1 (stub), I /2 (root), I /3 
(stub), P /1 (roots), P /2, P /3, P /4 (damaged) 3 ihe 

only interesting features are the unusually long symphysis, 

the presence of the broken stub of I /3 instead of the 

alveolus, as is usually the case, and the unusually strong 

ridge down the antero-inferior aspect of the symphysis. 
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This species is represented in the American Museum 

collections by the badly damaged skull of a very old indi- 

vidual, No. 12389, an exchange from the Carnegie Museum, 

which was collected from the Lower Titanotherium Beds, 

West Fork of Corral Draw, Washington County, South 

Dakota, by Mr. J. B. Hatcher in 1901. This furnishes little 

new information. There is a trace of the posterior exten- 

sion of the ectoloph on the left M 3/, but none on the right 

side. There is also part of a lower jaw, American Museum 

No. 9792 (fig. 26), collected by the Expedition of 1902, in 

the Titanotherium Beds of South Dakota. This includes 

part of the right ramus with all the cheek teeth and the 

symphysis with I /1 and I /2 on each side, as well as the 

alveolus for 1 /3 on the right side. This lower jaw is cer- 

tainly conspecific with that (figs. 27 and 28) described 

and figured by Hatcher (1901). It is an older individual, 

as all the permanent teeth are in place. The incisor tusks 

have a sharper lateral ridge than in other specimens of this 

species. The occlusal relations of this specimen appear to 

coincide with Lucas’ type upper jaw, tending to strengthen 

its reference to Trigonias osborni, along with the young 

lower jaw described by Hatcher (Carnegie Museum No. 

TG) 

The mounted skeleton of a specimen of Trigonias cf. 

osborni is figured by Cockerell (1923). 

Individual Variation in Trigonias osborni 

There are considerable individual differences among the 

specimens included in this species. Lucas’ paratype, U. S. 

N. M. No. 4815 (fig. 25), has an external valley on P /1 
between what correspond to the trigonid and the talonid, 

also seen in an incipient form in Carnegie Museum No. 

914a. This is not present in Carnegie Museum No. 97 nor 

iieA, WE, IN. Ho No: 9792, (figs..27 and 26). A. M,N. H. 

No. 9792 has an abnormally slender ramus. Carnegie Mu- 

seum No. 3914a has an unusually long symphysis. I /2 

usually has a delicate lateral ridge; in A. M. N. H. No. 9792 
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this ridge is unusually well defined. There is variation as 

to whether I 3/ or C 1/ is the larger, whether C 1/ is 

erect or procumbent, in the degree of reduction of the pos- 

terior buttress of M 3/, in the length of the diastemas in 

both upper and lower jaws, in the crown-length of I /2 

(largely a function of wear), and in measurements in gen- 

eral. In certain of these characters there is about as much 

variation between the two sides of the same animal as be- 

tween two different animals (see tables of measurements). 

This is also well shown by the position of the mental fora- 

mina. In Carnegie Museum No. 97, it is double on the 

right side beneath the posterior root of P /2 and the an- 

terior root of P /3. On the left side it is single beneath the 

anterior root of P /2. This is as great a difference as 

there is between any two different specimens. 

All these differences are distributed in no particular 

order and are purely individual. The animal most different 

from the group is A. M. N. H. No. 9792, but its individual 

differences (perhaps partly a matter of sex) do not seem 

important enough to require any nomenclatural recognition. 

Individual Variation in Living Rhinoceroses 

The living African black rhinoceros, Opsiceros bicornis, 

furnishes another measure of the large degree of individual 

variation possible in a given species of rhinoceros. There 

are, of course, great differences in tooth pattern, accord- 

ing to the degree of wear. It is sometimes not realized 

that there may still be seven upper cheek teeth on a side, 

functioning at one time. There is a fine series of about 

thirty skulls in the American Museum, and among them, 

seven (Nos. 34748, 14136, 54124, 54288, 27758, 34739, and 

54311) retain d P 1/ on one side after all the other per- 

manent cheek teeth are in use. In No. 543811, d P 1/ is 

retained on both sides, as well as the’ right d P /1. In sev- 

eral specimens, especially in subadults, the alveolus of 

d P /1 is still present. 
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The first deciduous lower premolar is present in most 

of the calves. In No. 34741, which has M 2/ partly 

erupted, both d P /1’s are present, and small alveoli occur 

for dI /1 and d I /2, the alveolus for d I /2 being much the 

larger. The deciduous premolars are retained, except that 

d P /2 has been lost and P /2 is erupting. In No. 27754, 

with M 1/1 in place, all d P 1/1’s are retained and there is 

a small alveolus for right d I /2, with left d I /2 just cut- 

ting the gum. In No. 27759, a still younger calf, with all 

the deciduous premolars in place and with the first upper 

and lower molars just erupting, the alveoli of right d I /1, 

d I /2, and left d I /1 are present, and left d I /2 is pres- 

ent, barely cutting the gum. 

In a calf of Rhinoceros unicornis, A. M. N. H. No. 70445, 

with all the deciduous premolars in place and M 1/1 not yet 

above the level of the gum, alveoli of left d I /1 and both 

d I /2’s are present, with right d I /1 in place, barely cut- 

ting the gum. 

All this is another illustration of the amount of indi- 

vidual variation possible, and of the danger of using the 

presence or absence of a tooth which is in process of be- 

ing lost, as a definite criterion of specific distinction, still 

less as a proof of generic distinction. 

Professor Osborn has pointed out (verbal communica- 

tion) the presence of a small roughening of the skin over 

the frontals, in a specimen of Rhinoceros unicornis, A. M. 

N. H. No. 54456, which would indicate that a very small 

horn had been present, corresponding in position to the 

frontal horn of Opsiceras. The alternative interpretations 

of such a condition—parallel mutations in forms with simi- 

lar genetic constitution, or reversion to an ancestral con- 

dition—are obvious. Conversely, Lydekker (1907) men- 

tions the photograph of'a fresh-killed full-grown white 

rhinoceros showing the posterior horn reduced to a scarcely 

noticeable nubbin, and quotes Selous to the effect that the 

posterior horn is sometimes a mere lump two or three 
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inches high. It may be questioned whether the number of 

horns always has the great phylogenetic significance that 

is usually attributed to this character. 
Trigonias, undescribed species ? near Trigonias osborni 

A. M. N. H. No. 12308, collected from the Titano- 

therium Beds, Indian Creek, near the Cheyentue River, 
South Dakota, by Mr. Albert Thomson in 1904, a jumble 

of unassociated fragments of various animals, includes the 

second right upper incisor and the fourth left upper pre- 

molar of a member of the genus Trigonias (fig. 37). The 

incisor shows nothing new but the premolar is much more 

advanced than any specimen of Tvigonias osborni I have 

seen ; for although it is inside the range in size of specimens 

of Trigonias osborni, the hypocone is a separate, conical 

cusp, attached to the protocone at the base and separated 

from the metaconule by a wide deep valley. 

This tooth shows just the characters that would lead to 

the second of the two new species of Trigonias described 

below. It probably represents a valid species but it seems 

better to leave it to be named from some more complete 

specimen. 

Trigonias wellsi, new species TENG G, ines, Gy, Sie, IRL 9/, ines, Syl. 

The holotype is A. M. N. H. No. 13226 (1). This animal 

is a third larger than Trigonias osborni. I 3/?, C 1/2, 

P 4/?, M 3/?. The canine is larger than the third incisor. 

None of the upper premolars are anywhere near molari- 

form. The metaloph is incomplete on P 2/. The hypo- 

cone on P 2—4/ is merely a bud on the protocone, the two 

cusps being fully confluent, with an internal notch. The 

median valley opens widely, posteriorly. A well developed 

hypostyle is present on P 2/ and P 38/ of both sides, and 

on left P 4/, but is absent on right P 4/ (fig. 33). The 

presence of a hypostyle as a free cusp (not as an up-growth 

of the cingulum), which is otherwise unrecorded among 

rhinoceroses, living or fossil, bars this species from an- 
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cestry to any other known form. The pattern of P 1/ is 

almost obliterated by wear but what is left indicates a pat- 

tern identical with the second new species of Trigonias — 

described below. A weak internal cingulum is present on 

all the molars. The ectoloph and metaloph of M 3/ form 

a straight line. The posterior cingulum of M 3/ is reduced. 

The post-glenoid and post-tympanic processes are well sep- 

arated below the external auditory meatus. 

This species is founded on a skull, without lower jaw, 

of an old individual, A. M. N. H. 13226 (1), with which 

parts of the skeleton are doubtfully associated. This speci- 

men was collected in the Upper Titanotherium Beds, Corral 

Draw, in the Big Badlands of South Dakota, by Mr. H. F. 

Wells in 1906, for whom the name is given. 

The first and third left incisors, both canines, what is 

apparently the left deciduous canine abnormally retained 

to old age, and all the cheek teeth are present. There is 

also associated a loose first right upper incisor, which may 

have dropped out of this specimen. If so, it must have 

done so after death but before fossilization, since the al- 

veolus is filled with completely consolidated matrix. The 

position and size of the other front teeth are indicated by 

their alveoli. Since Trigonias wellst is so much larger 

than Trigonias osborni the virtual identity in size of I 1/ 

is somewhat surprising. The cheek teeth are badly worn 

but much of the pattern can still be determined. There is 

an incipient antecrochet on left P 3/. There is nothing 

very striking about the molars except their large size for 

so early a form. There is a small, more or less defined 

tubercle in the valley of M 3/. The roof of the skull is 
completely lost. 

As P 2-4/ of Trigonias wellsi are more primitive than 

the corresponding teeth of Trigonias osborni, or even of 

Fotrigonias rhinocerinus, it seems most probable that the 
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Trigonias line separated from the Hotrigonias line before 

the E. rhinocerinus stage, and that the T. wellsi line sepa- 

rated from the Trigonias stock before the T. osborni stage. 

Trigonias gregoryi, new species Figs. 39 and 40 

The holotype is A. M. N. H. No. 13226a. This form is 

almost as large as Trigonias wellsi. I 3/?, C 1/?, P 4/?, 

M 3/?. The upper canine is larger than the third incisor. 

The pattern of the P 1/’s is similar to that of the paratype 

of “Cenopus”’ platycephalus, figured by Osborn (1898, 

Pl. XIII, fig. 9). Upper premolars 2—4 are very progres- 

sive for Trigonias, bearing more resemblance to “Czenopus” 

platycephalus than to either of the other two species of 

Trigonias, or to any other hitherto known form. There 

is no hypostyle on the upper premolars. P 2/ is virtually 

molariform, with a complete metaloph which is separate 

from the protoloph down to the level of the cingulum. P 3/ 

and P 4/ are also progressive, although less advanced than 

P 2/. The hypocone of P 3/ is nearly independent of the 

protocone but is not completely joined to the metaconule. 

It is more advanced in both respects, however, than either 

Trigonias wellsi or Trigonias osborni. The metaloph is 

almost complete on the right P 4/ but much less so on the 

left P 4/, where the hypocone is rudimentary. There is 

what appears to be an antecrochet on the right P 4/. This 

is an unprecedentedly early appearance for this structure. 

The molars have no internal cingulum. The ectoloph and 

metaloph of M 3/ form a straight line. The posterior cin- 

gulum of M 3/ is well developed. The posterior margin 

of the nasal incision is vertically above the anterior border 
Oi IP 2a. 

This species is founded on the skull of a young adult, 

A. M. N. H. No. 13226a, without the lower jaw, with doubt- 

fully associated parts of the skeleton,- which was collected 

in 1906 by Mr. H. F. Wells from the Upper Titanotherium 

Beds, Corral Draw, Big Badlands, South Dakota. The spe- 
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cific name is given in recognition of Professor William K. 

Gregory. The left canine, all the cheek teeth, and the 

alveoli of the other front teeth, are present. The rear half 

of the skull is badly mutilated, especially on the right side, 

where it is largely missing. There is nothing striking 

about the molars except their large size for a lower Oligo- 

cene true rhinoceros. There is a very poorly defined tu- 

bercle in the valley of M 3/. The cheek teeth are in some- 

what the same stage of evolution as those of ‘“Leptacera- 

therium” trigonodum. They are, however, very much 

larger, and P 1/, P 3/, and P 4/ are less advanced toward 

the molar pattern. 

Trigonias gregoryi, especially in the progressiveness of 

P 2/, tends to break down the clear distinction between 

Trigonias and the later forms, usually referred to Cxno- 

pus, as this name was used by Troxell (1921a). In the 

totality of its characters, however, it resembles Trigonias 

more than any of the later forms. The presence of this 

intergrading form certainly is no reason for abandoning 

the otherwise valid genus Trigonias—unless for a believer 

in special creation. 

Trigonias gregoryi ? Wood JP on ie Bie, 

I ?/3, C ?/0, P ?/4, M ?/3. The erupting permanent 

incisor tusks resemble those of the later Oligocene rhinoce- 

roses in being ridged on the median side only, as in some 

specimens of Trigonias osborni, rather than the other speci- 

mens with external ridges as well. I /2 procumbent. P /3 

and d P /4 are molariform, P /2 nearly so. P /2 resem- 

bles P /3 more than it does P /1. P /1 is nearly as ad- 

vanced as P /2 of Trigonias osborni. P /2 and P /3 are 

much further metamorphosed than the corresponding teeth 

of Trigonias osborni. The basal cingulum of P /2 and P /3 

surrounds the posterior crescent, both behind and internal 

to it, lapping over on the metaconid. 

This description is based on a complete lower jaw, 

13226 b, of a young individual, collected from the Upper 
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Titanotherium Beds in Corral Draw, Big Badlands, South 

Dakota, by Mr. H. F. Wells in 1906. The first and third 

incisors are represented by alveoli only, the permanent sec- 

ond incisors are partly erupted, the first premolars are 

in place, the second and third permanent premolars are 

erupting, the greatly worn fourth deciduous premolars are 

still in place, the first and second molars are in place and 
the erupting third molars are still well below the level of 

the gum. 

This form is too large and too progressive to be re- 

ferred to Trigonias osborni. It is difficult to refer it with 

any assurance to either Trigonias wellst or Trigonias 

gregoryt. It is also possible, though not at all likely, that 

it represents still a third species. The mode of fossiliza- 

tion is the same as the type of Trigonias gregoryi and it 

was regarded by the collector as the lower jaw belonging 

with the skull. It cannot be the same individual, however, 

as shown by the occlusal relations and especially by the 

considerable wear of the upper molars of the type of T7i- 

gonias gregoryi, since M /1 and M /2 of this lower jaw are 

absolutely unworn. Judging from the occlusal relations 

of the first and second molars, this individual when fully 

grown would have been appreciably larger than the type 

of Trigonias gregoryi and, apparently, slightly larger than 

the type of Trigonias wellsi. It would, however, have been 

well inside the probable range of variation in size of either 

species, even using the narrow limits of specific variability 

permitted by modern systematic zoologists. 

I assign it provisionally to Trigonias gregoryi, since 

the premolars show more advance over those of Trigonias 

osbornt than would be expected in the lower premolars of 

Trigonias wellsi, judging by the stage of evolution of the 

upper premolars of Trigonias wellsi. 

Perhaps associated with this lower jaw there is a left 

first upper incisor with enough of the premaxillary bone 

adherent to prove that it was part of still a third skull. 
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The tooth is somewhat damaged. The measurements are 

as follows: 
Crown length 13.0 mm. 
Antero-posterior 18.0 mm. 
Transverse 10.5 mm. 

The American Museum specimens which have just been 

described as Trigonias wellsi, Trigonias gregoryi, and Tri- 

gonias gregoryi 2, are all parts of an associated find, in- 

cluding parts of at least five individuals, from the Upper 

Titanotherium Beds, according to the original correspond- 

ence of the collector, Mr. H. F. Wells. They were pro- 

visionally catalogued as two skulls and a large part of the 

skeletons of a new species of ? Trigonias. 

Trigonias paucidens, new species 1241s (Gh, inher, ely Le 7 ste lay 

The holotype is A. M. N. H. No. 11865, a skull without 

the lower jaw, from the Lower Titanotherium. Beds of 

Quinn Draw, Big Badlands, South Dakota, collected by Mr. 

H. F. Wells in 1903. It was provisionally catalogued as 

Cznopus platycephalus, and has only now been sufficiently 

prepared and reinforced to be available for study. The 

skull belonged to a fairly old individual, since the pattern 

is nearly obliterated on P 1/—P 3/ and on M 1/. 

13/?,C 0/?, P 4/?, M 3/?. The skull is a shade larger 

than any measured specimen of Trigonias osborni. It is 

appreciably smaller than the other species of Trigonias, or 

than “Cznopus” platycephalus. I 2/ is larger than I 3/. 

None of the cheek teeth has an external cingulum. The 

pattern of P 1/—P 3/ is nearly obliterated by wear, but it 

must have been much like Trigonias osborni. There is a 

strong internal cingulum on P 2/—P 4/. The pattern of 

P 4/ is indistinguishable from that of Trigonias osborni. 

The upper molars have no internal cingulum, except a 

trace across the median valleys of M 1/ and M 2/. M 3/ 
is inside the range of variation of T. osborni, having a very 

faint trace of a posterior buttress and a well-develoned 

post-fossette. 
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Right I 1/ and left I 1/ and I 2/ are represented by 

their alveoli, only. These teeth presumably dropped out 

after the death of the animal. Left P 3/ and P 4/ are 

also missing, but were almost certainly lost during life, as 

there was apparently some deposition of bone in their 

alveoli. Right P 4/, left M 2/ and left M 3/ each have a 

slight pit at some point on the occlusal surface, which may, 

perhaps, be due to caries. 

On the basis of the loss of C 1/, there would be prece- 

dent for erecting this species into a new genus. However, 

there does not seem to be any necessity for such a step. 

Except for the lost tooth, it could easily be included in 

Trigonias osborni. If I 3/ instead of C 1/ is the missing 

tooth, it would seem to approach the definition of Lepta- 

ceratherium; but, actually, it has little in common with 

“Leptaceratherium” trigonedum. However, the missing 

tooth is almost certainly the canine. Although the pre- 

maxillary suture abuts against the middle of the lateral 

front tooth, nevertheless this tooth appears, actually, to 

be set in the premaxillary. Additional confirmation is fur- 

nished, by the fact that, in other species of Trigonias, this 

suture runs well anterior to the canine, sometimes coming 

in contact with I 3/, and by the presence, in the type of 

Trigonias paucidens, of slight pits which may have held 

the deciduous canines, well behind the last front tooth. 

Detailed measurements are given below. 

Trigonias paucidens was probably very close to the an- 

cestor of “Cenopus” platycephalus, if not actually ancestral 

to it. Troxell’s suggestion (1921la) that “Leptacera- 

therium” trigonodum was ancestral to “Cxenopus”’ platy- 

cephalus seems, at the least, highly improbable, since the 

former species has lost the first lower premolar (A. M. 

N. H. Nos. 529 and 1489), which is typically retained in 

the latter (A. M. N. H. Nos. 542 and 545). The fact that 

P 3/ of “Leptaceratherium” trigonodum is so much more 

progressive than P 3/ of “Cexnopus” platycephalus is an 

objection of still greater weight. On the other hand, T7ri- 
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gonias paucidens fulfills all the necessary requirements for 

the ancestor of “Cenopus” platycephalus. 

Trigonias cf. osborni Lucas, or cf. Trigonias paucidens Wood. 

Caenopus platycephalus nanolophus Troxell. Troxell, 1921la 

The holotype, Yale Peabody Museum No. 12489, was 

collected from the Oligocene of Colorado by Mr. Deven- 

dorf. The type consists of right P 1/ and left P 1/—-M 3/. 

Its geological level seems to be entirely uncertain, 

beyond being Oligocene. It falls right into place as 

a specimen of Trigonias osborni, or, perhaps, Trigonias 

paucidens. It agrees with the other specimens of Trigonias 

osborni, not only in detailed measurements, but in almost 

every other character. (This resemblance is only partly 

shown by a comparison of Troxell’s figure with mine.) 

The most striking common characters are the very deep 

valley, opening posteriorly on P’3/ and P 4/, which is 

found in all but the most worn specimens of Trigonias 

osborni, and the union of protocone and hypocone on P 2/, 

although they are separated internally by a deep groove. 

I am unable to regard the few characters in which it dif- 

fers from other specimens of Trigonias osborni as making 

it worthy of specific or subspecific distinction. These 

characters are: the slightly greater length of the molars, 

especially M 1/, and the fact that the protoloph of P 1/ is 

nearly perpendicular to the ectoloph, instead of swinging 

well posteriorly as in the holotype (U. 8S. N. M. No. 3924). 

This specimen (Y. P. M. No. 12489) shows just the char- 

acters needed for an ancestor of Trigonias gregoryt. 

Troxell recognized the fact that this form was very 

different from any other well known form. The unsatis- 

factory character of the published figures of Trigonias os- 

borni, together with the highly dubious assignment ‘of 

Y. P. M. No. 12489 to the Middle or Upper Oligocene, pre- 

vented him from recognizing it closest relationships. The 

only published ‘figures of the cheek teeth of Trigonias were 

the very badly worn specimens in Hatcher’s paper, which 
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suggest slight resemblance to the little-worn teeth of the 

Yale specimen. And, of course, “Cxnopus” platycephalus 

has retained much of its heritage from the Trigonias stage. 

This specimen is more probably referable to Trigonias 

osborni than to Trigonias paucidens, in view of the fact 

that the former species is much better represented, nu- 

merically, in the collections. However, strictly speaking, 

the species is indeterminate, due to the absence of the front 

teeth, which furnish the only real distinguishing character 

between Trigonias osborni and Trigonias paucidens. 

Troxell’s figure and description are very complete, and 

furnish a valuable reference specimen—the first not badly 

worn—for Trigonias osborni. The figure is misleading to 

the extent that there is no posterior hook on the hypocone 

of P 2/ of the specimen. 

An unworn right P 4/ in the Yale Museum, No. 12562, 

is unquestionably the same form. 

In the tables that follow, certain measurements given 

by Lucas or Hatcher are omitted. The ‘greatest length of 

the premaxillaries” is often hard to determine, due to the 

difficulty in distinguishing sutures from cracks. The 

“crown length” of I 1/ or I /2 is valueless, since it is de- 

pendent on the amount of wear. In various cases measure- 

ments are not given when the specimen is so badly dam- 

aged or distorted that figures would be valueless or mis- 

leading. 

The American true rhinoceroses of the middle and 

upper Oligocene, formerly referred to Aceratherium Kaup, 

1832, are now usually referred to Cenopus Cope, 1880 

(Genoholotype, Aceratherium mite). If these rhinoceroses 

are regarded as a single genus, the name Subhyracodon 

Brandt, 1878 (originally including Aceratherium mite, 

Aceratherium occidentale and Aceratherium quadripli- 

catum) must hold for all of them. Matthew implies this 

(Osborn and Matthew, 1909, and Cope and Matthew, 1915) 

but does not make the statement explicitly. As Acera- 

therium quadriplicatum was made the type of Anchisodon 
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Cope, 1879, and in any case is merely a synonym for Acera- 

therium occidentale ?, given to the milk teeth, and as 

Aceratherium mite was later made the type of Czxnopus, 

Aceratherium occidentale becomes the genolectotype of 

Subhyracodon, fixed by elimination (Cope and Matthew, 

1915). As a descriptive name Subhyracodon is seriously 

misleading; unfortunately there can be no question of its 

validity. 

I shall try to show that this group splits naturally into 

three rather widely separated series, which would seem to 

deserve subgeneric or generic rank. As they appear to be 

distinct through most of the Oligocene and as only the 

largest line can be traced with any great probability to 

any known member of the genus Trigonias, they are here 

ranked as distinct genera. This has the incidental merit 

of simplifying the nomenclature, reducing the scope of the 

name Subhyracodon, and keeping the. historic name Czno- 

pus from being relegated into the synonymy. 

Caenopus Cope, 1880 

Genoholotype: Aceratherium mite Cope, 1875. 

Questionably referred species: Cenopus ? dakotensis 

Peterson, 1920. Cenopus ?? minor (Filhol) 1884. 

Small, North American and European ?, Oligocene rhi- 

noceroses; heavier but no taller than Hyrachyus eximius 

Leidy; I 2/2, C 02/0, P 4/3, M 3/3; P 2/ and P 4/ have 

the metaloph definitely separated from, and parallel with, 

the protoloph; P 3/ is less advanced. The very progressive 

character of P 4/ is the most striking character. A very 

weak and interrupted internal cingulum is present on the 

upper molars. Manus tridactyl? 

This genus may be ancestral to Menoceras (= Dicera- 

therium) cooki (Peterson). The possible inciusion of one 

or more Kuropean forms inside the limits of this genus is 

an interesting question which should be left open for the 

present. . 

“Cenopus” persistens Osborn is probably referable to 

Diceratherium. 
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It is possible that the European genus Przaceratherium 

Abel is congeneric with Cxnopus. The teeth of Preacera- 

therium minus (Filhol), figured by Abel (1910), are al- 

most exactly identical with those in the maxilla of Cznopus 

mitis in size and are strikingly similar in character. P 4/ 

is molariform and P 2/ is more advanced than P 3/. An 
extensive synonymy is given by Abel. The specimen re- 

ferred by Koch to Preaceratherium minus is more sug- 

gestive of Subhyracodon cf. occidentale (Koch, 1911; Abel, 

1914). 

Caenopus mitis (Cope), 1875 Fig. 36, Osborn, 1898 

Aceratherium mite Cope. Cope, 1875. 
Aceratherium (Subhyracodon) mite (Cope). Brandt, 1878. 
Cenopus mitis (Cope). Cope, 1880. 
Aceratherium pumilum Cope. Cope, 1885 (name only). 
Cxnopus pumilis Cope. Cope, 1891. 
Aceratherium mite Cope. Osborn, 1898. 
Cenopus mitis (Cope). Osborn and Matthew, 1909. 
Cenopus (= Subhyracodon) mitis (Cope). Cope and Matthew, 1915. 
Cxnopus mitis (Cope). Troxell, 1921 a. 

The holotype is a mandible, A. M. N. H. No. 6325. The 

paratype, a badly damaged set of supper cheek teeth, A. M. 

N. H. No. 6325, is probably associated with the type. 

Mixed with these specimens there are also some up- 

per teeth, A. M. N. H. No. 6326, formerly regarded as a 

paratype but here referred to Subhyracodon copet. Asso- 

ciated with these specimens there are parts of a left pre- 

maxillary with the anterior tip of the maxillary attached, 

which shows the alveoli, a right femur and astragalus, a 

left radius and tibia, an axis and various other vertebre, as 

well as fragments. These specimens were collected by Pro- 

fessor Cope in 1873 for the Hayden Survey from the Upper 

Titanotherium Beds of Cedar Creek, Logan Co., Colorado. 

I 2/?, C 1-0/?, P 4/3, M 3/8. The alveolus for the upper 

canine is very small. P 2/ is molariform with separate 

parallel lophs. The hypocone of P 3/ is connected about 

equally closely to the protoloph and the metaloph. P 4/ has 
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a clearly separated metaloph, partly connected with the 

protoloph by a spur near the internal margin. If con- 

tinued all the way across the valley, this spur would become 

what Troxell has named the “‘mure.” Phylogenetically, the 

mure is probably merely the reduced isthmus between the 

protocone and hypocone. The upper molars have no cris- 

te and very weak internal cingula. I /2 is semiprocum- 

bent. 

The doubtfully associated foot bones are figured by 

Cope and Matthew (1915, Pl. CIV and CV). Measure- 

ments are given by Cope (1875). The number of toes in 

the manus is not definitely known. A carpus in the Prince- 

ton Museum referred, perhaps incorrectly, to this species, 

has an undivided distal facet on the unciform (Wortman, 

1893). Osborn and Scott regarded this carpus as prob- 

ably tridactyl but Wortman considered the evidence incon- 

clusive. The reference is uncertain, as Subhyracodon 

copet occurs in the same beds and is about the same size. 

The latter was in all probability tridactyl. Until, there- 

fore, a manus and skull of Cenopus mitis are found cer- 

tainly associated, the question must be left open. 

Cznopus ? dakotensis Peterson, 1920 Fig. 39, Osborn, 1898 

Aceratherium mite ? Cope. Osborn, 1898. 
Cznopus dakotensis ? Peterson. Peterson, 1920. 
Cznopus tridactylus (Osborn). Troxell, 1921 a. 

The holotype is A. M. N. H. No. 1110, collected from 

the Protoceras Beds, near the Cheyenne River, S. D., by 

the American Museum Expedition of 1894. 

I /2, C /0, P /3, M /3. I /2 is semiprocumbent. 
By a lapsus calami Troxell (1921a) calls Cxnopus 

dakotensis Peterson a synonym of Cxnopus tridactylus 

(Osborn). As Peterson (1920) explains, Cxnopus dako- 

tensis is a provisional name, given largely on stratigraphic 

grounds, to the lower jaw of an animal even smaller than 

the type of Cxnopus mitis. Is was described and figured 

by Osborn (1898). Detailed measurements are given 

below. 
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Menoceras Troxell, 1921 

This genus is doubtfully distinct from Diceratherium 

Marsh. If it be regarded as the end-product of a distinct 

line of evolution, as yet largely unknown, the separation 

seems warranted. The structural differences, however, are 

hardly worthy of generic rank—certainly not if it is a 

descendant of Subhyracodon tridactylum. The more indi- 

vidual characters of Menoceras cooki are: relatively small 

size, knob-shaped horn cores at the tip of the nasals (as 

opposed to the long narrow horn of the larger forms; little 

tendency for a mure to develop on the upper premolars; 

enlargement of the crista of d P 2/ into a full-sized trans- 

verse crest; pattern of the upper cheek teeth extremely 

complicated; animal much more specialized for cursorial 

life than Subhyracodon tridactylum, and therefore, prob- 

ably, than the large diceratheres. (See table of limb ratios 

below.) 

Menoceras cooki (Peterson) 1906 Pl. LX, Peterson, 1920 

Diceratherium cooki Peterson. Peterson, 1906. 
Diceratherium arrikarense Barbour. Barbour, 1906. 
Diceratherium schiffi Loomis. Loomis, 1908. 
Diceratherium aberrans Loomis. Loomis, 1908. 
Aceratherium stigeri Loomis. Loomis, 1908. 
Diceratherium loomisi Cook. Cook, 1912. 
Diceratherium cooki Peterson. Peterson, 1920. 
Menoceras cooki (Peterson). Troxell, 1921 b. 

Genoholotype: Carnegie Museum No. 1572. Horizon: 

Upper Harrison. Locality: Nebraska. I 2/2, C 0/0, 

P 4/3, M 3/3. I /2 erect to semi-erect. 

This species has been monographed by Peterson (1920) 

and made the type of the genus Menoceras by Troxell 

(1921 b). The further splitting off of Metacenopus Cook 

from Diceratherium seems totally unjustifiable. 

It seems possible that Menoceras cooki is derived from 
Cznopus ? dakotensis as suggested by Peterson (1906 and 

1920), or from Cznopus mitis. At least other possibilities 

seem less likely. The much smaller size is a considerable 
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difficulty in the way of deriving it from Subhyracodon 

tridactylum. 

In a specimen of Menoceras cooki in the American Mu- 

seum, Field number 9, expedition of 1914, the first decidu- 

ous right lower premolar is retained after all the perma- 

nent cheek teeth have come into use. It is very small. 

The crista of dP 2/, as pointed out by Peterson, is 

elongated into an independent transverse crest, almost as 

long as the protoloph or metaloph. This tooth shows more 

specialization over the corresponding tooth in Subhyraco- 

don than any other tooth, deciduous or permanent. No 

correlated specialization occurs in dP /2. 

Subhyracodon Brandt, 1878 

The genoholotype (fixed in Cope and Matthew, 1915, by 

elimination) is Aceratherium occidentale (Leidy). (The 

genotypes, as given by Brandt, are Aceratherium mite, 

Aceratherium occidentale, and Aceratherium quadripli- 

catum. See above.) These are moderate sized North 

American Oligocene rhinoceroses, which merge into Dicera- 

therium, developing paired horns on the nasals in the male. 

The manus is tridactyl. I 2/2, C (1)-0/0, P 4/(4)-8, 

M 3/38. 13/ is the first upper tooth to be lost in this series, 

as distinct from the larger series, in which C 1/ is the first 
upper tooth to be lost. P 2/ is molariform. P 3/ and, 

later, P 4/ become progressively molariform. The internal 

cingulum on the premolars is complete and prominent. 

There is a well-developed internal cingulum on the upper 

molars, which is usually more or less VO TTI I /2 

is semi-erect to procumbent. 

Referred species: Subhyracodon trigonodum (Osborn 

and Wortman), Subhyracodon copei (Osborn), Subhyraco- 

don metalophum (Troxell), Subhyracodon tridactylum 

Osborn. 

Leptaceratherium Osborn, 1898 

The genoholotype is Aceratherium trigonodum Osborn 
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and Wortman, 1894. I 2/2, C 1-0/0, P 4/3, M 3/3. I /2 

is semi-procumbent to procumbent. 

This generic name is here placed in synonymy with 

Subhyracodon. The upper premolar pattern is not very 

different from that of more typical members of the genus, 

although it is somewhat more primitive, and the exact de- 

gree of reduction of the upper canine is certainly not a 

character of generic importance. 

Meninatherium Abel may be congeneric with Subhy- 

racodon. 

Subhyracodon trigonodum (Osborn and Wortman) 

Fig. 46 ec, Osborn, 1898 
Aceratherium trigonodum Osborn and Wortman. Osborn and Wort- 

man, 1894. 
Aceratherium (Cznopus) mite Cope. (A. M. N. H. No. 521.) Osborn 

and Wortman, 1894. 
Leptaceratherium tr igonodum (Osborn and Wortman). Osborn, 1898. 
Aceratherium copei Osborn (paratype, A. M. N. H. No. 521). Os- 

born, 1898. 
Leptaceratherium trigonodum (Osborn and Wortman). Osborn and 

Matthew, 1909 
Cenopus (Leptacer sehcrin) trigonodus (Osborn and Wortman). 

Troxell, 1921 a 

The holotype fe A. M. N. H. No. 528, from the Upper 

Titanotherium Beds of South Dakota, collected by the Ex- 

pedition of 1892. Range: Upper Titanotherium Beds to 

Lower Oreodon Beds. 

Slightly larger than Subhyracodon copeit or Canopus 

mitis, slightly smaller than Swubhyracodon occidentale. 

I 2/2, C 1-0/0, P 4/(4)-38, M 3/3. P 2/ is fully molari- 

form with the lophs united well above the cingulum. In 

both P 3/ and P 4/ the hypocone is very slightly developed 

as a distinct cusp. In P 3/, when even slightly worn, the 

protoloph and metaloph are connected like a blunted v, 

inclosing a deep basin. I /2 is semiprocumbent to pro- 

cumbent. 

An unworn specimen such as the type is very easily 

recognized, as the small and poorly defined hypocone of 
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P 3/ and P 4/ is united firmly to the metaconule but sepa- 

rated by a slight constriction from the protocone. 

In P 3/ the metaconule is attached to the posterior edge 

of the hypocone instead of the anterior edge as in S. copei 

and S. occidentale. In P 4/ the median valley would al- 

ways escape internally, never posteriorly as in S. copei and 

S. occidentale, until the tooth was sufficiently worn so that 

the valley was completely enclosed. 

There is additional confirmation of Osborn’s discovery 

(1898) that Subhyracodon trigonodum retained the upper 

canine into maturity. The partly prepared skull of a very 

old individual from the Lower Oreodon Beds (A. M. N. H. 

No. 9790) probably referable to this species, has well 

marked alveoli for right 11/,12/,and C1/. The transfer 

of the paratype of Subhyracodon copei (A. M. N. H. No. 

521), which has a superior canine, to this species, is still 

further confirmation. That this transfer is necessary can 

be seen by comparing P 3/ of No. 521 with the types of 

the other two species. (See Osborn, 1898, fig. 448.) 

A. M. N. H. No. 1131, probably referable to this species, 

has on both third upper molars a very slight trace of the 

posterior extension of the ectoloph, with a fairly distinctly 

defined post-fossette. 

U.S. N. M. No. 8430 should be referred to this species. 

L P /1 (probably Ld P /1) and the roots of the corre- 

sponding tooth on the opposite side are retained. The con- 

nection between the protoloph and metaloph of P 2/ is car- 

ried unusually high for this species. This is a young 

specimen with all the deciduous fourth premolars still in 

place and with the third upper molars just cutting the 

gums. P/3 is almost molariform, P /2 is definitely pre- 

molariform. 

Subhyracodon copei (Osborn) 1898 Fig. 44 A, Osborn, 1898 

Aceratherium (Cxnopus) mite Cope. (A. M. N. H. No. 522.) Osborn 
and Wortman, 1894. 

Aceratherium copei Osborn. Osborn, 1898 (A. M. N. H. No. 522). 
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Czxnopus (= Subhyracodon) copei (Osborn). Osborn and Matthew, 
1909. 

Cenopus copet (Osborn). Peterson, 1020. 
Cznopus copet (Osborn) in part. Troxell, 1921 a. 

The holotype is A. M. N. H. No. 522 from the Lower 

Oreodon Beds of South Dakota, collected by the Expedition 

of 1892. I 2/7?, C 1/?,,P 4/7?, M 3/2... This speciesmis 

smaller than Subhyracodon trigonodum or Subhyracodon 

occidentale. This shows most clearly in the molar series, 

which is shorter by about a sixth. P 3/ is also much more 

primitive than in either of the other species. P 2/ is 

molariform, P 3/ and P 4/ are still unmetamorphosed. The 

protoloph and metaloph of P 2/ are united well above the 

cingulum. In P 3/, well into maturity, the hypocone is 

not attached to the metaconule, letting the median valley 

escape posteriorly. P 4/ resembles Subhyracodon occi- 

dentale in shape more closely than it does Subhyracodon 

trigonodum. It is slightly more advanced than P 3/, so 

that, in the type specimen, the posterior outlet of the valley 

is already closed. 

The “paratype” of Cenopus mitis, A. M. N. H. No. 63825, 

should be referred to this species. 

The “paratype” of Subhyracodon copei, A. M. N. H. 

No. 521, should be referred to Subhyracodon trigonodum. 

Comparison of Osborn’s figures (1898, p. 147) suggests 
this strongly, and on comparison of the specimens this 

change is virtually necessitated by the character of P 3/, 

which has the enclosed basin characteristic of P 3/ and 

P 4/ in Subhyracodon trigonodum. As the specimen is 

young, still retaining d P 4/, the characters of this tooth 

cannot be used as an additional check. 

The failure to refer these two paratypes to their correct 

species is in large part the cause of the general confusion 

as to the characters of these species. This has been par- 

ticularly the case with Subhyracodon copei and Subhyraco- 

don occidentale. Besides the obvious difference in size and 

the retention of the upper canine, there is a marked differ- 
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ence in P 3/. “Third and fourth upper premolars with 

tetartocone spurs united chiefly with protoloph’”— (Osborn, 

1898). In Subhyracodon occidentale, on the other hand, 

P 3/ has its protoloph and metaloph approximately paral- 

lel and partly separate, with an internal outlet for the 

median valley. Subhyracodon copei differs from Subhy- 

racodon trigonodum in the pattern of both P 3/ and P 4/, 

where the outlet of the valley is median. 

There are two specimens referred to Subhyracodon 

copei, A. M. N. H. Nos. 6826 and 12452, from the Upper 

Titanotherium Beds. 

The closest relationships of Subhyracodon copei are 

with Subhyracodon occidentale, to which, as Osborn has 

pointed out (1898), it is in all probability ancestral. In- 

crease in size, earlier loss of C 1/ and a slight advance in 

P 3/ are the chief advances necessary to give the later form. 

Subhyracodon occidentale (Leidy) 1854 Pl. XII, Leidy, 1854 a 

Rhinoceros occidentalis Leidy. Leidy, 1850. Proc. Phil. Acad. Nat. 
Sci., V, p. 119. This is a nomen nudum, as the type is lost 
and would, in any case, be indeterminable. 

Rhinoceros occidentalis Leidy. Leidy, 1854 a. 
Aceratherium occidentale (Leidy). Leidy, 1854 b. 
Aceratherium (Subhyracodon) occidentale (Leidy). Brandt, 1878. 
Aceratherium occidentale (Leidy.) Cope, 1879 a. 
Aceratherium occidentale (Leidy). Osborn, 1898. 
Cznopus occidentalis (Leidy). Osborn, 1900. 
Cenopus (=—Subhyracodon) occidentalis (Leidy). Osborn and 

Matthew, 1909. 
Cenopus trigonodus allus Troxell. Troxell, 1921 a. 
Cznopus copei Troxell (not Osborn) in part. Troxell, 1921 a. 
Aceratherium occidentale (Leidy). Osborn, 19238 a. 

I agree with Osborn (1898) and Sinclair (1924) that 

S. occidentale is valid, in preference to Troxell’s opinion 

(1921) that it should be abandoned in favor of S. copet. 
The neotype is U. S. National Museum No. 114. The 

range of this species is probably the Lower and Middle 

Oreodon Beds. This animal was slightly larger in nearly 

all dimensions than Subhyracodon copei. The molar series 
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is markedly longer than in Subhyracodon copei. The pre- 

molar series is distinctly shorter than in Subhyracodon 

metalophum and less advanced (especially P 4/). Its in- 

teriority in size as compared with Subhyracodon tridac- 

tylum is still more apparent. 

There are no traces of horn cores. The manus is tri- 

dactyls 1 272, € 0/70; PB 473, Me 3/3s dl 27 2. demu 0. 

dP 4/4. I 2/ is still large. P 2/ has parallel, separate 

lophs. P 8/ has its protoloph and metaloph fully con- 

fluent after slight wear but the hypocone is better devel- 

oped than in Subhyracodon trigonodum and, unlike S. copet, 

the outlet of the vailey is median. The metaconule of P 4/ 

usually turns anteriorly and abuts against the outer side 

of the hypocone, which 1s only partly distinct from the pro- 

tocone. The median valley usually escapes posteriorly 

(much like P 3/ of Subhyracodon copet) until a moderately 

advanced stage of wear. I /2 is semi-erect. 

The character of P 4/ before excessive wear is well 
shown in A. M. N. H. No. 6330, collected by Cope in Colo- 

rado in 1873, in the White River Beds. These teeth show 

clearly the original pattern of the type specimen before 

it was greatly worn. (See Pl. XII, Leidy, 1854 a.) It is 

also well shown in A. M. N. H. No. 1118, collected by the 

A. M. N. H. Expedition of 1894, from the “Turtle-Oreodon 
Layer,’ Oreodon Beds, Cheyenne River, South Dakota, a 

Specimen younger than the type of Subhyracodon copet, 

about the age ot the type of Subhyracodon trigonodum, for 

M 3/ is not quite fully erupted. P 3/ has its metaloph al- 

ready complete, united to the protoloph and completely en- 

closing the median valley. P 4/, very slightly worn, shows 

a posterior outlet for the median valley between the hypo- 

cone and the metaconule. 

The specimen which Koch (figured by Koch, 1911 and 

Abel, 1914) referred to Preaceratherium minus seems dis- 

tinct from the type. On the other hand, both in size and 

dental characters, it seems so like Subhyracodon occiden- 

tale, that if it had been found in North America, it would 
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have been referred to that species. 

Subhyracodon occidentale (Leidy) 

Cznopus trigonodus allus Troxell. Troxell, 1921 a (figs. 1 and 2). 

The holotype is Y. P. M. No. 12052, from the Oreodon 

Beds of Nebraska, collected by Mr. H. C. Clifford. This is 

a young individual. The third right upper molar was just 

about to erupt, as were both third lower molars. 

I fail to see any marked resemblance between this speci- 

men and the type of Subhyracodon trigonodum. It does 

not have the one really distinctive feature of the latter 

species, the confluent protoloph and metaloph on P 4/, 

forming a V with a median outlet for the valley, nor the 

somewhat loose attachment of the hypocone to the meta- 

conule, notched by a deep valley posteriorly, on P 2/. In 

size, loss of C 1/, and general character, it resembles Sub- 

hyracodon occidentale. 

The figures in Troxell’s paper are peereata, except that 

they fail to show a small antero-internal descending rib, 

between the protoloph and ectoloph of P 1/ and the “mure” 

connecting the protocone and hypocone of P 2/. 

Subhyracodon gidleyi, new species Figs. 29, 30, 31 

The holotype, U. S. N. M. No. 11337, was collected by 

Mr. J. B. Hatcher in 1886, from the “White River Ter- 

tiary.”’ It is slightly smaller than the type of Subhyracodon 

occidentale, from which the premolars are indistinguish- 

able. The name is given for Dr. J. W. Gidley. M 1/ and 

M 2/ have part of the median valley completely cut off by 

the upgrowth of the antecrochet, to form medifossettes. 

The specimen consists of left P 2/—M 2/, with the roots 

of P 1/ and fragments of M 3/, and right P 4/—M 2/, with 

the roots of P 1/—P 3/ and the front half of M 3/, frag- 

mentary lower teeth, and the astragalus. Associated with 

it are Mesohippus and Oreodon teeth. 

P 1/ had two roots. P 2-4/ have complete internal 

cingula. P2/ has the protoloph and metaloph separate and 

parallel, but connected well above the level of the cingu- 
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lum. P 3/, rather worn, has the same character as the 

type of S. occidentale—or of most other members of the 

genus after a corresponding amount of wear. P 4/ has 

the character of S. occidentale or S. copei, in that the hypo- 

cone is a bud from the protocone, and the metaconule joins 

its anterior end. The molars have incomplete internal 

cingula. M 1/ is well worn. It has a medifossette com- 

pletely cut off by the antecrochet. The internal cingulum, 

absent from the inner slopes of the two lophs, is very 

strongly developed across the valley, forming a dam of 

considerable height. M 2/ has no internal cingulum, ex- 

cept a slight one on the protocone, which does not close off 

the median valley. The antecrochet cuts off a deep medi- 

fossette. There is a faint trace of a crochet on the left 

side, but none on the right. The protocone of M 3/ inter- 

rupts the cingulum internally. There is a trace of the 

posterior buttress, and a distinct post-fossette. The molars 

have no external cingula, except a faint trace on the para- 

cone of M 1/, and an extension along the ectoloph of M 3/ 

external to the posterior buttress. 

The lower teeth are in very fragmentary condition, but 

they show unusually heavy cingula. Right P /2 is com- 

pletely surrounded by a cingulum, except for a short space 

posteriorly. Left P /3 is almost completely surrounded by 

a cingulum, except for short interruptions by the metaconid 

and entoconid. The anterior, posterior, and external val- 

leys are definitely enclosed at their feet. Right M /1 has 

a cingulum extending from the paraconid onto the meta- 

conid, enclosing the anterior valley, and another from the 

metaconid to the entoconid, blocking the posterior valley. 

The level of this form is not known. It gives a sur- 

prising mixture of characters, since the premolars are in- 

distinguishable from Subhyracodon -occidentale, and the 

molars, by themselves, would probably be referred to a new 

species of Diceratherium (in the restricted sense). It seems 

quite possible that the explanation of this apparent dis- 
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crepancy lies in the field of genetics, rather than of 

paleontology. 

Subhyracodon metalophum (Troxell) 1921 

Aceratherium occidentale (Leidy). Osborn, 1898 (A. M. N. H. No. 
PEAS. Pl. XAT. Wig. 1). 

Cenopus tridactylus metalophus Troxell. Troxell, 1921la (fig. 4). 

“Holotype, No. 10245, Y. P. M. Probably Middle Oligo- 

cene, Rushville, Nebraska.” Another specimen virtually 

identical with this, A. M. N. H. No. 11238, from the Upper 

Oreodon Beds, collected by American Museum Expedition 

of 1894, was described and figured by Osborn (1898). This 

form was larger than Subhyracodon occidentale, smaller 

than Subhyracodon tridactylum and probably hornless in 

both sexes. I 2/?,C 0/?, P4/?, M 3/?. I2/ is still large. 

The protoloph and metaloph of P 4/ are separate and paral- 

lel. The upper molars are smaller individually and col- 

lectively than in Subhyracodon tridactylum and have no 

secondary folds. 

Osborn regarded this form as an advanced evolutionary 

stage of Subhyracodon occidentale, whereas Troxell consid- 

ered it a primitive sub-species of Subhyracodon tridac- 

tylum. It is probably simplest to raise it to specific rank, 

and this would seem to be justified by its difference in 

character and level. Both stratigraphically and morpho- 

logically, it succeeds the typical Subhyracodon occidentale, 

and precedes the typical Subhyracodon tridactylum. Mor- 

phologically, it is also possible to derive it from Subhyraco- 

don trigonodum. Stratigraphically, either form would an- 

swer equally well as an ancestor. 

Y. P. M. No. 10254 has no trace of a mure on the upper 

premolars. In A. M. N. H. No. 1123, however, there is a 

mure on both P 4/’s, and on right P 2/ (omitted in Os- 

born’s figure, 1898), but no trace of it on left P 2/. 

The Effects of Wear in Subhyracodon 

An old Subhyracodon copei would assume the same pat- 
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tern as an old Subhyracodon occidentale. A worn Subhy- 

racodon trigonodum would be less easily distiwguishable 

from a worn Subhyracodon occidentale. It would, how- 

ever, never become absolutely identical with it, for P 4/ 

of the former would always have the protoloph*and meta- 

loph forming a blunted v, whereas, in the latter, the meta- 

conule would always hook on to the antero-external edge 

of the hypocone, so that the hypocone projects backward 

beyond the metaconule, although the extent to which it 

projects is progressively reduced by wear. A worn Sub- 

hyracodon occidentale may become indistinguishable from 

a worn Subhyracodon metalophum, and vice versa. 

There is no reason to confuse the unworn pattern of any 

of the four species with any of the others. 

Subhyracodon Brandt 1878 

Anchisodon Cope 1879 

The genoholotype is Aceratherium quadriplicatum. 

Subhyracodon ? quadriplicatum (Cope) 1873 

Hyracodon quadriplicatus (Cope) 1873 
Aceratherium quidriplicatum (Cope). Cope, 1875. 
Aceratherium (Subhyracodon) quadriplicatum (Cope). Brandt, 1878. 
Anchisedon quidriplicatus (Cope). Cope, 1879. 
Aceratherium quadriplicatum (Cope). Matthew, 1899. 
Anchisodon quadriplicatus (Cope). Osborn and Matthew, 1909. 

The holotype, A. M. N. H. No. 6339, from the (? Upper) 

Oreodon Beds, Cedar Creek, Logan County, Colorado, was 

collected by Professor Cope in 1873. It consists in the first 

and second left upper deciduous premolars and the first, 

second, and third right upper deciduous premolars. They 

are probably referable to some member of the genus Sub- 

hyracodon, even as here restricted, and, more likely than 

not, to Subhyracodon occidentale or metalophum, but they 

are not certainly determinable. The genus is regarded 

tentatively as a synonym of Subhyracodon, and the species 

as indeterminable. 
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Subhyracodon tridactylum (Osborn) 1893 
Pl. XIII, fig. 8, and Pl. XVII, Osborn, 1898 

Aceratherium tridactylum Osborn. Osborn, 18938. 
Diceratherium proavitum Hatcher. Haicher, 1894. 
Aceratherium tridactylum Osborn. Osborn, 1898. 
Cznopus tridactylus (Osborn). Osborn and Matthew, 1909. 
Cznopus tridactylus (Osborn). Troxell, 1921 a. 
Cenopus tridactylus proavitus (Hatcher). Troxell, 192ia. 
Diceratherium tridactylum (Osborn). Osborn, 1923, b, p. 215. 

The holotype is A. M. N. H. No. 538, a skull and nearly 

complete skeleton, collected by the Expedition of 1892, from 

the Protoceras Beds of South Dakota. Incipient horns are 

present in the males. I 2/2, C 0/0, P 4/(4)-—38, M 3/3. 

I 2/ is small. The protoloph and metaloph of P 4/ are 

separate and parallel. Secondary wrinkles may appear on 

M 1/ or M 2/. I /2 is semi-erect to semi-procumbent. 

This species differs from Subhyracodon metalophum in its 

horizon, larger size, the presence of incipient horns on the 

male, greater length and width of the upper molars, oc- 

casional greater complication of the pattern of the upper 

molars, and the mcre frequent development of incipient 

mures on the upper premolars. 

The type skull has an alveolus: for the third left lower 

incisor and the first right lower premolar. The occasional 

presence of four lower premolars is almost certainly due 

to the abnormal retention of dP /1, a very small tooth, 

agreeing with what is unquestionably dP /1 in calves of 

Subhyracodon occidentale and Subhyracodon tridactylum. 

This tooth is both smaller and simpler than the P /1 (or 

possibly dP /1) of Trigonias osborni and Trigonias ? 

gregoryt. A calf lower jaw of Subhyracodon tridactylum, 

A. M. N. H. No. 1112, from the Protoceras Beds, has the 

formula I /2, C /0,d P /4 (M_/1 just about to erupt). The 

alveolus for dP /1, which has dropped out, measures 

12 x8.5 mm. 

Osborn’s original description is incorrect in two points. 

The union of the pos‘-glenoid and post-tympanic processes 
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in the type skull is apparently due to crushing. And, as 

Peterson pointed out (1911), the statement “no trace of 

fifth digit’ is inexact, as the same nubbin representing 

metacarpal V, with its facet on the unciform, is present, 

as in Subhyracodon occidentale and Menoceras cooki. 

If Subhyracodon tridactylum were transferred to the 

genus Dicatherium, as was done by Osborn (1923b), it 

would have the advantage of making the latter genus nomi- 

nally, as well as actually, monogenetic (see Miller, 1923, for 

definition of this term), according to the phyletic tree sug- 

gested below. However, it does not seem desirable to trans- 

fer a species to a different genus on quite such a slim basis, 

and this species really agrees more closely with Subhyraco- 

don occidentale, the type of its genus, than with Dicera- 

therium armatum, the type of the succeeding genus. 

U. 8. N. M. No. 11340 is apparently referable to this 

species, although it is very small, agreeing in size with the 

type of S. occidentale. Its red matrix suggests strongly 
that it came from the Oreodon Beds, but its level and exact 

locality were not recorded. 

Diceratherium Marsh 1875 

The genoholotype is Diceratherium armatum Marsh, 

Y. P. M. No. 10003, from the Lower John Day of Oregon. 

These were large Miocene rhinoceroses with paired horn 

cores on the nasals in the males, the females being horn- 

less or nearly so. The horn cores are antero-posterior 

ridges, near to, but not on the ends of the nasals, and not 

knob-shaped. The upper cheek teeth are simple in pattern 

for Miocene rhinoceroses, with relatively few secondary 

crests and folds. A mure frequently ocurs on the upper 

premolars. 

The splitting off of Menoceras Troxell as a separate 

genus from Diceratherium Marsh.is here tentatively ac- 

cepted. The splitting off of Metacenopus Cook from Di- 

ceratherium, on the basis of sex characters, seems totally 

unwarranted, and Metacznopus (Cook, 1909) is here con- 

sidered as congeneric with Diceratherium. 
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The following species seem to be quite certainly valid: 

Diceratherium armatum Marsh— John Day and Great 

Plains 

Diceratherium annectens (Marsh)—John Day 

Diceratherium cuspidatum Troxell—John Day 

Diceratherium lobatum Troxell—John Day 

Diceratherium niobrarense Peterson—Great Plains 

Diceratherium avum (Troxell)—Great Plains. 

Y. P. M. No. 10235, ‘“‘Diceratherium cf. armatum,”’ from 

the Upper Oligocene, North Fork of the White River, col- 

lected by Mr. H. C. Clifford, resembles Diceratherium ar- 

matum so closely that there does not seem to be any reason 

against referring it definitely to that species. The only 

appreciable difference is the presence of a mure on P 4/, 

which is absent in the John Day form. 

What seems the most plausible view of the interrela- 

tionships of the different species is given in the phyletic 

tree near the end of this paper. 

Diceratherium avum (Troxell) 1921 

Czxnopus tridactylus avus Troxell. Troxell, 1921 a (fig. 5). 

The holotype is Y. P. M. No. 10251, collected by Mr. 

Brown from the Protoceras Beds of South Dakota. The 

animal was slightly larger than Subhyracodon tridactylum. 

There is a mure on P 2/ and P 3/. M 1/ and M 2/ have 

a crochet running from the metaloph which cuts off part 

of the median valley, giving an enclosed basin, as in Sub- 

hyracodon gidleyi, although smaller and arising in a dif- 

ferent way. 

This form was described and figured by Troxell, who 

regarded it as an advanced subspecies of Subhyracodon 

tridactylum. It seems sufficiently advanced over that form 

to deserve specific rani. Its greater size and the increas- 

ing complexity of the cheek teeth make it seem preferable 

to include it tentatively in Diceratherium. The intergrada- 

tion of the two genera is so close, that any line of separation 

is rather arbitrary. 
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Diceratherium ? persistens (Osborn) 1904 

Czxnopus persistens Osborn. Osborn, 1904. 

The type of this species is A. M. N. H. No. 9081, col- 

lected from the Miocene of Logan County, Colorado, by the 

Expedition of 1892. 

This animal was probably a female dicerathere. The 

teeth.are so worn that any specific determination would 

be highly questionable. 

Paracenopus Breuning 1923 

Genoholotype: Preaceratherium filholi (Osborn). 
Aceratherium filholi Osborn. Osborn, 1900. 
Preaceratherium filholi (Osborn). Abel, 1910. 
Acerotherium filholi Osborn. Roman, 1912. 
Paraczxnopus filholi (Osborn). Breuning, 1923. 

The most useful figure of this species, in addition to 

Osborn’s (1900), is published by Abel (1914). It shows 

the premolars in exactly the stage of evolution of Subhy- 

racodon occidentale, with, however, a well-marked remnant 

of the posterior buttress on M 3/. 

Breuning refers this genus to a new subfamily, the 

Ceenopine. The closest resemblances of this genus would 

seem to be with Subhyracodon or with Amphicenopus, new 

genus, judging by the published figures. If it is eventually 

held to be congeneric with the former, it becomes, of course, 

a synonym. If it is congeneric with the latter, it takes 

precedence. That it is generically distinct from both is 

still another possibility. 

Amphicznopus, new genus 

The genoholotype is Aceratherium platycephalum Os- 

born and Wortman. This genus consists of very large, un- 

progressive Oligocene rhinoceroses, extending from the 

Titanotherium Beds to the Protoceras Beds. They are 

hornless in both sexes. The manus is unknown. P 3/ re- 

sembles Trigonias gregoryi, with the median valley escap- 

ing posteriorly. The internal cingulum on the premolars 

is complete, but, relatively, slightly weaker than in mem- 

bers of the genus Subhyracodon, as here restricted. The 
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internal cingulum on the upper molars is altogether absent, 

or very weak. When present, the chief trace surrounds 

the protocone of M 3/. A trace of the posterior extension 

of the ectoloph appears rather frequently on M 3/. I /2 

is procumbent. This genus shows its closest relationships 

to Trigonias, especially to T'rigonias paucidens, and through 

it, to Trigonias osborni (see above). It seems probable that 

these two species are in its ancestral line. C 1/ is the first 

upper tooth to be lost, in this line. 

This genus, as suggested by Osborn (1900), shows defi- 

nite resemblances to Paracenopus filholi (Osborn). (See 

Abel 1910 and Roman 1912.) It is also remotely possible 

that it is related to the genus Protaceratherium Abel 

(1910). Paracenopus differs chiefly in having a well de- 

veloped internal cingulum on the molars. Its premolar 

metamorphosis commences with P 2/, as in the American 

forms, but P 3/ is more advanced, whereas P 4/ is much 

more primitive, than in Amphicenopus. Protaceratherium 

resembles Amphicenopus in the reduction of the internal 

cingulum of the molars, but is much more advanced. Un- 

less, however, the contrary is proved, it seems much more 

probable that the American forms are a separate line of 

autochthonous development, arising from Trigonias. 

Amphicznopus platycephalus (Osborn and Wortman) 1894 
Pl. XVIII, Osborn, 1898 

Aceratherium platycephalum Osborn and Wortman.- Osborn and 
Wortman, 1894 

Aceratherium platycephalum Osborn and Wortman. Osborn, 1893, 
Pl. XIII and XVIII. 

Cznopus platycephalus (Osborn and Wortman). Osborn and Mat- 
thew, 1909 

Cznopus platycephalus (Osborn and Wortman). Troxell, 1921 a. 

The holotype is a skull, A. M. N. H. No. 542. A. M. N. H. 

No. 540, consisting of right P 1/—M 3/ is the paratype. 

Both these specimens, and all other known specimens re- 

ferred to this species, except A. M. N. H. Nos. 1478 and 

12453, are from the Protoceras Beds. I 2—(1)/2, C 0/0, 
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P 4/4-3, M 3/3. I/2is semiprocumbent. These are horn- 

less rhinoceroses exceeding Subhyracodon tridactylum in 

size, with rather unprogressive premolars. The internal 

cingulum is complete and quite well developed on the upper 

premolars. P 1/ is relatively small, and simple in the slight 

development of its protoloph and metaloph. P 2/ is well 

advanced. Its protoloph and metaloph are parallel, and are 

separate until an advanced stage of wear. P 3/ is never 

molariform. Its hypocone is a conical cusp, distinct from 

both protocone and metaconule until a fairly advanced stage 

of wear, when it becomes confluent with the protocone. 

The principal outlet of the median valley is posterior. P 4/ 

is variable. In A. M. N. H. No. 540, it resembles P 3/ 

closely, with the hypocone an independent cusp, but more 

closely attached to the protocone, making the principal out- 

let of the median valley the posterior one. In the type, 

A. M. N. H. No. 542, the deepest outlet of the median valley 

is internal, on both sides. Right P 4/ has the hypocone 

attached to the metaconule, though it may well have been 

separate in the unworn tooth. Left P 4/ is more molari- 

form, and resembles some specimens of Subhyracodon tri- 

dactylum. There is no internal cingulum, except a rudi- 

ment in the valley on M 1/ and M 2/. M 3/ apparently has 

none in the type, but a nearly complete, although rather 

faint one in the paratype. 

In the original description (Osborn & Wortman, 1894), 

the type is given as No. 545. Osborn (1898, page 140) 

gives No. 542 as the type. No. 540 is given as co-type 

(= paratype) in 1894, and in 1898 on page 140. In the 

same paper, however (Osborn 1898, page 141 and Plates 

XIII and XVIII), No. 540 is referred to as the type, and 

No. 542 as the co-type. This confusion can be cleared up 

definitely, as the type description is of the skull, No. 542, 

although, by a misprint, it is called No. 545. The set of 

right cheek teeth, No. 540, is therefore the paratype. 

Osborn (1898) described the lower jaw from A. M. 

N. H. No. 1444. Its most diagnostic character is the large 
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size of the teeth and the jaw. 

Amphicznopus platycephalus ? (Osborn and Wortman) 

Aceratherium platycephalum Osborn and Wortman. Osborn, 1898, 
p. 141, A. M. N. H. No. 1478 

This description is based on A. M. N. H. No. 1478, col- 

lected by Mr. J. W. Gidley, in 1896, from the Titanotherium 

Beds, Sand Creek, Hat Creek Basin, Nebraska. I 1/(38)-2, 

C0/0, P 4~-3/4—3, M 3/3. The specimen consists of the 

skull with the lower jaw, with P 2/—M 3/ of both sides, 

left P /4—M /3 and right M /2 and M /3, with cervicals 

2-5, and a metatarsal, and both I 1/’s, right I /1—2, left 
I /1-8, left P /1-8 and right P /2-M /1, represented by 

their alveoli. The individual was very old, and the teeth 

are exceedingly worn, so that most oi the pattern is oblit- 

erated. The following characters are still apparent. The 

internal cingula on the upper premolars are complete, but 

not especially prominent. P 4/ has the hypocone still con- 

nected with the protocone (although partly separated from 

it by a groove, internally), allowing the median valley to 

escape posteriorly. Both third upper molars retain faint 

traces of the posterior buttress. The upper molars are 

without an internal cinguium. There are very small al- 

veoli for the third left lower incisor and the first left lower 

premolar, but there is no trace of either on the right side. 

It is rather probable that a younger specimen would 

show differences of specific value from Amphicxenopus 

platycephalus, but it seems best to allow the new species, if 

it is one, to be founded on some less nondescript type speci- 

men. A younger specimen would be likely to show a closer 

approach toward Trigonias paucidens. If a new species 

were named from this specimen, the chief character would 

have to be its horizon. There are minor morphological 

differences. It is slightly smaller throughout. The man- 

dible is much shallower under P /2. The lower jaw of 

Amphicznopus platycephalus, A. M. N. H. No. 1444, has a 

double mental foramen under the lower incisor tusk. In 
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this specimen it is single, under P /1 on the left and an- 

terior to P /2 on the right side. The character of this 

foramen, however, seems to be very variable and of little 

or no diagnostic importance. Judging from the characters 

that are still preserved, this form is noticeably more ad- 

vanced than Trigonias paucidens, in the loss of I 3/ (and 

I 2/??), in the increase in size of the hypocone of P 4/ and 

in its closer approach to separation from the protocone. 

A. M. N. H. No. 12453, collected by Mr. H. F. Wells in 

1905, from the Upper Titanotherium Beds, Cane Creek, 

South Dakota, a very badly damaged lower jaw, has the 

same abnormally slender rami as No. 1478. This may 

turn out to be a good specific character. . 

Amphicznopus ? simplicidens (Cope) 1891 Fig. 48, Osborn, 1898 

Cenopus simplicidens Cope. Cope, 1891. 

Aceratherium simplicidens (Cope). Osborn and Wortman, 1894. 

Cxnopus (= Subhyracodon) simplicidens (Cope). Osborn and Mai- 

thew, 1909. 

Cznopus simplicidens Cope (of doubtful validity). Troxell, 192i a. 

The holotype is A .M. N. H. No. 10708, from the Oligo- 

cene, Big Badlands, S. D., consisting of the third left upper 

molar with rather more than half of the second left upper 

molar attached to it. It is not determinable specifically, 

nor, with absolute certainty, generically. M 2/ has no in- 

ternal cingulum, M 3/ has a weak one. It is more probably 

Amphicenopus cf. platycephalus than anything else, but 

might almost equally well be referred to as Trigonias cf. 

osborni or to Trigonias ci. paucidens, and other references 

might be conceivable. The degree of resemblance certainly 

does not warrant reducing Amphicxnopus platycephalus to 

synonymy. This “species” has only an antiquarian interest 

and should be dropped from faunal lists. 

DISCUSSION 

There are several interesting conclusions that can be 

drawn from the last table. It would appear that the ratios 

Mtc III/R, and, to a lesser extent, Mts III/T, tend to be 
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quite stable in the Rhinocerotoidea. The great divergence 

of Triplopus in R/H from all other rhinoceroses, even the 

most highly cursorial, is an evidence of its remarkably high 

cursorial specialization, which seems even more out of place 

on account of its very early age. The two living African 

rhinoceroses are seen to be very close together, throughout. 

This is probably due to the combination of rather close re- 

lationship and generally similar habitus. The striking 

parallelism between Teleoceras and Metamynodon, and be- 

tween Menoceras, Hyracodon, and Hyrachyus, may be re- 

garded as due solely to convergence in members of the 

same general group. The first case represents a semi- 

aquatic, hippopotamus-like development; whereas the sec- 

ond represents a fairly high degree of cursorial adaptation. 

Various other deductions of a less striking character could 

be drawn. 

The new genus, Hotrigonias, throws the first definite 

light on the Eocene history of the true rhinoceroses. Study 

of the genus Trigonias shows the close resemblance of 

Trigonias osborni to Eotrigonias rhinocerinus leading, in 

the other direction, through Trigonias paucidens to the 

Amphiczenopus line. The trace of a posterior buttress on 

M3/ in most specimens of Trigonias osborni, as well as its 

sporadic occurrence in other Oligocene forms, is of con- 

siderable interest as showing a retention of, or reversion 

toward, the primitive condition. 

The generic names, Trigonias, Cenopus and Dicera- 

therium as generally used in the past, represent a horizontal 

classification and not a vertical, or truly genetic one. Tri- 

gomas is “multiserial,” and Czxnopus and probably, Dicera- 

thertum ar “polygenetic’; but the American Eocene and 

Oligocene Rhinocerotidze as a whole are only multiserial. 

There is no evidence. whatever that they are polygenetic 

(See Miller, 1923, for definitions of these terms). For-this 

reason, the “Cxnopus”’ group is split into three genera, and 

the ~vlitting off of Menoceras from Diceratherium is tenta- 
tively accepted. 
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Osborn’s division (1898) of the American Oligocene 

Rhinocerotidz into two series, largely on the basis of the 

position of the premolar hypocone, is in part artificial, since 

this character is chiefly indicative of the stage of evolution. 

His series “‘II’’ is, in all probability, a real one, but his 

series “I”? is composite and artificial. Series “II,” the Sub- 

hyracodon copei-Diceratherium armatum line, has gradu- 

ally been confirmed in increasing detail. 

Osborn’s statement (1898) of the methods of metamor- 

phosis of the upper premolars in the Oligocene rhinoceroses 

can now be restated more clearly and accurately, and in 

ereater detail. (It will be noted that the method differs 

in almost every respect from that followed by the horses.) 

The metamorphosis of the upper premolars in the true rhi- 

noceroses, hyracodonts and hyrachyids takes place as 

follows: 

1. The protoloph, consisting of the protocone and proto- 

conule, is the main transverse crest, the metaconule. being 

a minor crest abutting on the protocone. Hyrachyus, Pro- 

thyracodon. 

2. The protocone elongates antero-posteriorly, and the 

hypocone commences to split off from it. Hotrigonias, 

Hyracodon peterson, Trigomas osborni. In both these 
stages, the median vailey opens posteriorly. 

3a. The hypocone is, for 3b. The hypocone unites 
a time, a separate cusp, coni- with the metaconule before 
eal in Trigonias gregoryi, separating from the proto- 
Amphicenopus platycepha- cone, giving an _ enclosed 
lus, and elongate in Meta- basin. Triplopus ? (cf. Lo- 
hyrachyus bicornutus. phialetes), Hyracodon arci- 

dens, Leptaceratherium tri- 
gonodum, Subhyracodon 
occidentale, Colonoceras 
agrestis. 

(Cxenopus mitis is already so progressive, that the ques- 

tion which course its ancestors took must be left open, but, 
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judging from P 3/, it followed 3b. Osborn’s putting this 

species in “I” is apparently based on the assignment of a 

specimen of S. cope? to this species as paratype. 

peel 627 1S) Most pro- aye, 1S) most. pro- 
gressive, Trigonias, Amphi- gressive. Hyrachyide, Amy- 
CeNOpUS, Subhyracodon, nodontide, Cenopus mitis, 
Hyracodon petersont. most European true rhi- 

noceroses, Hyracodon ne- 
braskensis, H. apertus. 

4. P 2/—P 4/ have all become molariform, with the pro- 

toloph and metaloph separate and parallel. H. leidyanus 

and the Miocene to recent rhinoceroses. 

There does not seem to be any reason to attach pro- 

found significance to these differences in the exact order 

of appearance of equivalent stages in different lines. The 

hereditary material of these forms must have been funda- 

mentally similar; it is entirely to be expected that the same 

characters should appear in the various lines, but in dif- 

ferent order. 

The method of metamorphosis of the upper molars in 

the Amynodontide is uncertain, as they are already well 

advanced when they first appear. It seems rather likely 

that the metaloph is developed from the metaconule only, 

and that no hypocone ever developed, giving still another 

mode. 

Metamorphosis of the lower premolars takes place as 

follows in the Hyrachyide, Triplopodins, and Hyracodon- 

tine : 

1. The hypoconid is a simple antero-posterior ridge, 

well below the level of the trigonid. 

2. The entoconid appears as a Separate, low, conical 

cusp. 

3. The entoconid elongates transversely, reaching the 

base of the hypoconid, but not attaining its height. 

4. The hypoconid and entoconid fuse into a continuous, 

asymmetrical crescent, as in the molars. 
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Judging from the condition in some specimens of T77- 

gonias osborni, the earliest true rhinoceros in which the 

lower premolars are known, the Rhinocerotide follow a 

similar course, except that instead of stage 3, the hypoconid 

throws off a hook mediad which fuses with the conical 

entoconid. The method tollowed by the Amynodontide is 

unknown. ; 

Peterson (1920) and Troxell (1922a) have endorsed 

Marsh’s suggestion (1877) that the horned rhinoceroses 

of the Miocene were descended from the: horned Eocene 

torms (Colonoceras and Metahyrachyus). This seems 

highly improbable. The horns are rather too far posterior 

on the nasals to give rise to the condition in Menoceras. 

But a more important objection is the great improbability 

that the true rhinoceroses are polygenetic, still more that 

any true rhinoceros could be derived from a Bridger hy- 

rachyid, especially in view of the degree of advancement 

of the genus Hotrigonias. The ancestry of Diceratherium 

(as restricted by Troxell) seems too definitely established 

to make it necessary to consider this suggestion as applied 

to it. Metahyrachyus bicornutus seems clearly worthy of 

generic distinction, and shows, as Troxell has pointed out, 

a number of resemblances to true rhinoceroses. The horn 

cores are so far posterior, however, that it seems highly 

unlikely that it could have been ancestral to any other 

known rhinoceros. Comparison with Hotrigonias indicates 

that it is simply the most progressive of the hyrachyids, 

paralleling the true rhinoceroses in some respects. 

The terms “Diceratheriinz”’ and “Aceratheriine,”’ when 

‘used in their customary complimentary sense for the 

horned and hornless American forms, are useless and mis- 

leading, and should be abandoned. If they are to be re- 

placed at all, which seems of doubtful utility in the present 

state of our knowledge, they should be replaced by names 

indicating the separate i:nes of development. 

Phyletic trees are extremely useful, if regarded as 

tentative summaries oi contemporary knowledge. It is 
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much easier to deal intelligently with a group of related 

forms if they can be visualized as a unified whole, in their 

probable or possible relations to each other, rather than 

as a series of isolated items in a card catalogue. And cer- 

tainly, in principle at least, the phylogenetic viewpoint is 

closer to the truth. The “family tree” (fig. 1) is given as 

my interpretation of the most probable relationships of the 

forms discussed in this paper and of a few others. The 

assumed lines of descent are based primarily on tooth struc- 

ture, secondarily on the structure of the limbs. The subdi- 

vision of the old “Cxnopus” agglomeration also coincides 

with the bodily size of the different groups, giving series 

of small, intermediate, and very large forms. 

In regard to relative level of different forms in the 

Titanotherium Beds, Dr. Matthew states (verbal communi- 

cation) that it does not seem possible to correlate, even be- 

tween finds in different parts of the same general area. He 

believes that these deposits were made by streams which 

were constantly shifting their beds, and that the top of 

thé beds in one locality may be equivalent to their bottom 

a few miles away. However, in the chart, forms from the 

Titanotherium Beds are placed in the level given by the 

collector, whenever it was recorded. 

SUMMARY 

1. During the lower Eocene, the rhinoceroses appar- 

ently split into four main lines, the little-modified descend- 

ants of the primitive type, the Hyrachyide; the Amyno- 

dontidze; the Hyracodontide, which shortly split into two 

divergent lines, the Hyracodontine and the Triplopodine; 

and the Rhinocerotide. 
2. The Hyrachyide kept most of their primitive herit- 

age. The manus was always tetradactyl. No teeth were 

lost, except P /1. The premolars never became molari- 

form. The cusps of the upper molars never fully lost their 

separate identity by fusion into lophs. 
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3. The Amynodontide increased progressively in bulk. 

The tetradactyl manus was retained, and horns were never 

developed. The canines and molars increased enormously 

in size, whereas the incisors and premolars were reduced 

in number and size. 

4. The Hyracodontide developed cursorially, with tri- 

dactyl manus. The Hyracodontinz achieved moderate cur- 

sorial specialization and the premolars became progres- 

sively molariform. The Triplopodine developed aberrantly, 

achieving great cursorial specialization associated with 

primitive or aberrant premolar characters. 

5. The Rhinocerotide, appearing in the Middle Eocene 

of America, developed, first as tetradactyl, then as tridactyl 

forms, with I 1/ and I /2 greatly enlarged, and with pro- 

gressive reduction of the other front teeth. The posterior 

buttress of M 3/ was soon lost. In the Oligocene of North 

America, there were three main lines of evolution, the 

small forms such as Cznopus mitis with P 2/ and P 4/ 

molariform; the larger forms such as Subhyracodon occt- 

dentale, in which metamorphosis commenced with P 2/, and 

the still larger series including Trigonias and Amphicxno- 

pus platycephalus, in which the premolar metamorphosis 

was much retarded. 

6. Premolar metamorphosis in the rhinoceroses seems 
to occur as follows. In the upper teeth, the protocone 

elongates antero-posteriorly, and develops an incipient 

separation across the middle, marking off the posterior half 

as the hypocone. Either at this stage, or else after the 

separation is complete, the metaconule becomes attached 

to the hypocone, forming a complete metaloph. Asa result, 

the median valley opens internally instead of posteriorly. 

There is a gradual backward rotation of the metaloph, un- 

til it becomes approximately parallel with the protoloph. 

This is accomplished partly by backward migration of the 

hypocone, partly by shifting the outer attachment of the 

metaconule anteriorly. 



243 Woop: TERTIARY RHINOCEROSES 83 

Metamorphosis of the lower premolars takes place as 

follows in the Hyrachyide, Triplopodine, and Hyracodon- 

tine: 

1. The hypoconid is a single, antero-posterior ridge, 

well below the level of the trigonid. 

2. The entoconid appears as a separate, low, conical 

cusp. 
3. The entoconid elongates transversely, reaching the 

base of the hypcconid, but not attaining its height. 

4. The hypoconid and entoconid fuse into a continuous, 

asymmetrical crescent, as in the molars. 

Judging from the meagre evidence, the Rhinocerotidee 

follow a generally similar course, except that instead of 

stage 3, the hypoconid sends of a hook mediad, which fuses 

with the conical entoconid. The method followed by the 

Amynodontide is unknown. 

REFERENCES 

ABEL, O. 

1910. “Kritische Untersuchungen tiber die paldogenen 

Rhinocerotiden Europas.” Abhandlungen der K. 

K. Geologischen Reichsanstalt, XX, 3, Mai. 

1914. “Die vorzeitlichen Sdugetiere.” Fischer, Jena, 

pe242: 

BRANDT, J. F. 

1878. “Tentamen Synopseos Rhinocerotidum Viventium 

et Fossilium.” Mém. Acad. Imp. Sci., St. Péters- 

bourg, Ser. VII, XXVI, No. 5, pp. 30-382. 

BREUNING, 8S. 
1923. “Hinige Worte zur Stammesgeschichte der Familie 

der Rhinocerotide.” Palzeontologische Zeitschrift, 

V, pp. 118-121. 

COGKERELL, T. D. A. 
1923. “Fossil Mammals at the Colorado Museum of Nat- 

ural History.’’ Scientific Monthly, XVII, p. 275, Sept. 



84 BULLETIN 50 — 244 

Cook, H. J. 
1909. “A New Genus of Rhinoceros from Sioux Count 

Nebraska.” Neb. Geol. Surv., III, pp. 245-248. 

Cope, E. D. 

1873. “Second Notice of Extinct Vertebrata from the 

Tertiary of the Plains.” Pal. Bull. No. 15, p. 12. 

1875. (Corrected by Cope to 1874.) “Report on the 

Vertebrate Paleontology of Colorado.” Ann. Rept. 

Geol. and Geog. Surv. Terr. 1873, pp. 493—494. 

Washington. 

1879 a. “American Aceratheria.” Amer. Nat. XIII, p. 

333, May. 

1879 b. “On the Extinct American Rhinoceroses and 

their Allies.” Amer. Nat. XIII, pp. 771 a—771j, 

Dee. 

1880 a. “A New Gerus of Tapiroids.” Amer. Nat. XIV, 

pp. 382-3883, May. 

1880 b. “The Genealogy of the American Rhinoceroses.” 

Amer. Nat., pp. 610-611, Aug. 

1885 a (title page, 1884). “The Vertebrata of the Ter- 

tiary Formations of the West.” Rept. U. S. Geol. 

Surv. Terr. Vol. II], pp. 678-693, Pl. LVa and LVIa. 

1885 b. “The White River Beds of Swift Current River, 

North-west Territory.” Amer. Nat., p. 163, Feb. 
1887. “The Perissodactyla.” Amer. Nat., XXI, pp. 985— 

1007, 1060-1076. 

1891. “On Vertebrata from the Tertiary and Cretaceous 

rocks of the North West Territory.” . Geol. Surv. 

Can., Cont. to Can. Pal., III, I. 

Cork, E. D., and MATTHEW, W. D. 

1915. “‘Hitherto Unpublished Plates of Tertiary Mam- 

mal and Permian WESESDrae Amer. Mus. Mon., 

Ser. 2. ’ 

DEPERET, C., and DOUXAMI, H. 

1902. “Les Vertébrés Oligocénes de Pyrimont-Chal- 

longes.” Mem. Soc. Pal. Suisse, XXIX. 



245 Woop: TERTIARY RHINOCEROSES 85 

Ginn, T. 
1872 a. “On the Characteristics of the Primary Groups 

of the Class of Mammals.” Proc. A. A. A. 8. for 
1871, XX, pp. 284-306, issued, Aug. 1, 1872. 

1872 b. ‘“Avrangement of the Families of Mammals.” 

Smith Mise. Coll., pp. 8, 11-12, 71, 84-88, Nov. 

GRANGER, W. 
1909. “Faunal Horizons of the Washakie Formation of 

Southern Wyoming.” Bull. Amer. Mus. Nat. Hist., 

XXVI, 3, pp. 13-28. 

. GrEGcory, W. K. 
1910. “The Orders of Mammals.” Bull. Amer. Mus. Nat. 

Hist., XXVI, pp. 400 and 466, Feb. 

1912. ‘Notes on the Principles of Quadrupedal Loco- 

motion and on the Mechanism of the Limbs in 

Hoofed Mammals.” Ann. N. Y. Acad. of Sci., pp. 

267-294. 

1922. “The Origin and Evolution of the Human Denti- 

tion.” Williams and Wilkins, Baltimore. 

HATCHER, J.-B; 

1894. “Discovery of Diceratherium, the Two-horned 

Rhinoceros, in the White River Beds of South Da- 

kota.” Amer. Geologist, XIII, pp. 360—361, May. 

1897. “Diceratherium proavitum.” Amer. Geologist, XX, 

pp. 313-316, Pl. XIX, Nov. } 
1901. “Some New and Little Known Fossil Vertebrates.” 

Ann. Carn. Mus., I, pp. 135-144. 

BAY. ©. PB. 

1902. “Bibliography and Catalogue of the Fossil Verte- 

brata of North America.” Bull. U. S. Geol. Surv., 

L779. 

Koc, A. 
1897. “Prohyracodon orientalis, ein neues Ursaiugethier 

aus den Mitteleocinen Schichten Siebenbiirgens.” 

Termézetrajii Fiizetek, XX, pp. 490-500, Taf. XII- 

LET: 



86 BULLETIN 50 246 

Formation, Eocene of Mongolia.”’ Amer. Mus. Nat. 

Hist., Novit. 199, Nov. 28. 

MILLER, G. S. 
1923. ‘“‘The Telescoping of the Cetacean Skull.” Smith. 

Misc. Coll., LX XVI, 5, p. 12 (note), Aug. 31. 

OSBORN, H. F. 

1893. “Aceratherium tridactylum from the Lower Mio- 

cene of Dakota.” Bull. Amer. Mus. Nat. Hist., V, 7, 

pp. 85-86. 

1898. “The Extinct Rhinoceroses.”” Mem. Amer. Mus. 

Went, JOSIE, 15 8) zor, 22. 

1900. “Phylogeny of the Rhinoceroses of Europe.” Bull. 

Amer. Mus. Nat. Hist., XIII, 19, pp. 229-269, 

Dee. 11. 

1904. “New Miocene Rhinoceroses with Revision of 

Known Species.” Bull. Amer. Mus. Nat. Hist., XX, 

Zilpep Ps oUd—o2O: 

1907. “Evolution of the Mammalian Molar Teeth.” 
MacMillan. 

1910. “The Age of Mammals.” pp. 555-558. MacMillan. 
1923 a. “Baluchitherium grangeri, a Giant Hornless Rhi- 

noceros from Mongolia.” Amer. Mus. Nat. Hist., 
Nov. 78, May. 25. 

1923 b. “The Extinct Giant Rhinoceros Baluchitherium 

of Western and Central Asia.” Nat. Hist., XXIII, 

3, May—June. 

1924. “Serridentinus and Baluchitherium, Loh Forma- 

tion, Mongolia.” Amer. Mus. Nat. Hist., Novit. 148, 

Nov. 11. 

OSBORN, H. F., and MATTHEW, W. D. 
1909. “Cenozoic Mammal Horizons of Western North 

America.” Bull. U.S. Geol. Surv., 361, pp. 104-105. 
OSBORN, H. F., and WorTMAN, J. L. - 

1894. “Fossil Mammals of the Lower Miocene White 
River Beds.” Bull. Amer. Mus. Nat. Hist.) vile 
pp. 199-214, Pl. II and III, 



247 Woop: TERTIARY RHINOCEROSES 87 

1911. “Rhinoceriden-Reste aus den Mitteloligocenen 

Schichten der Gegend von Kolozsvar. Ann. Mus. 

Nat. Hungarici, IX, p. 379-887, Pl. X. 

LAMBE, L. M. 

1906. “A New Species of Hyracodon (H. priscidens) 

from the Oligocene of the Cypress Hills, Assiniboia.”’ 

Trans. Roy Soc. Can. 1905, XI, 4, pp. 37—42. 

LEIDY, JOSEPH. 

1854 a. “The Ancient Fauna of Nebraska.” Smith. Cont. 

to Knowledge, pp. 81-86, Pl. XII. 

1854 b. “Synopsis of Extinct Mammalia, the Remains of 

which have been discovered in the Hocene forma- 

tions of Nebraska.” Proc. Acad. Nat. Sci. Phil., 

VII, pp. 156-157, Aug. 22. 

Loomis, F. B. 

1908. “‘“Rhinocerotide of the lower Miocene.” Am. Jour. 

Sci., (4) XXVI, p. 51-64. July. 

Lucas, F. A. 

1800. “A New Rhinoceros, Trigonias osborini, from the 

Miccene of South Dakota.” U.S. Nat. Mus. Proc., 

DOCUEE pp. 221-224. 

LYDEKKER, R. 

1907. “A One-horned White Rhinoceros.” Field, Lon- 

don, (‘©X¢ep. 1119; 

MARSH, O. C. 

1877. “Introduction and Succession of Vertebrate Life in 
America.”” Am. Jour. Sci. (8), XIV, pp. 3387-338. 

MATTHEW, W. D., and GRANGER, W. 

1923. “The Fauna of the Ardyn Obo Formation.” Amer. 

Mus. Nat. Hist., Novit. 98, Dec. 18. 

1925 a. “New Ungulates from the Ardyn Obo Formation 

of Mongolia.” Amer. Mus. Nat. Hist., Novit. 195, 

Nov. 19. 

1925 b. “New Mammals from the Shara Murun Eocene 

of Mongolia.” Amer. Mus. Nat. Hist., Novit. 196, 

Nov. 20. 

1925 c. “The Smaller Perissodactyls of the irdin Manha 



88 BULLETIN 50 248 

PETERSON, O. A. 

1906. “Preliminary Description of Two New Species of 

the Genus Diceratherium .Marsh, from the Agate 

Springs Fossil Quarry.” Science, N. S. XXIV, No. 

609, pp. 231-283, Aug. 31. 

1911. “A Mounted Skeleton of Diceratherium cooki Pet- 

erson.” Ann. Carn. Mus., VII, pp. 274-279. 

1912. “Recently Proposed Species of the Genus Dicera- 

therium.” Science, N. S., 36, p. 801. 

1919. “Report upon the Material Discovered in the Up- 

per Hocene of the Uinta Basin by Earl Douglas in 

the Years 1908-1909, and by O. A. Peterson in 

1912-7 Ann Carn. Mus.) Xi) pp. Zisissaaerse 

XXXVI, XLV, and XLVI. 
1920. “The American Diceratheres.”’ Mem. Carn. Mus., 

VII, 6, pp. 399-476, Jul. 

RINGSTROM, T. 

1923. “Sinotherium lagrelii Ringstrom. A New Fossil 

Rhinocerotid from Shansi, China.” Bull. Geol. Surv. 

China, No. 5, Part. I, Oct. 

1924. “Nashorner der Hipparion-Fauna Nord-China.”’ 

Paleontologia Sinica, Ser. C, I, 4, pp. 1-156, Oct. 

ROMAN, M. F. 

1911. “Sur les Rhinocéridés de L’Oligocéne d’Europe et 

leur filiation.”” Lyon. Arch. Mus. Hist. Nat., II, p. 1. 
1912. “Sur un Acerotherium des Collections de L’Uni- 

versité de Grenoble et sur les Mammiféres du Stam- 

pien des Environs de L’Isle-Sur-Sorgues.” Ann. 

Univ. Grenoble, XXIV, 2. 

1924. “Contribution a L’Etude de la Faune de Mammi- 

féres des Littorinenkalk (Oligocéne Supérieur) du 

Bassin de Mayence. Les Rhinocéros.” Travaux du 

Laboratoire de Géologie de la Faculté des Sciences 
de Lyon, VII, 6. 

Scott, W. B. 

1913. “A History of Land Mammals in the Western 



249 Woop: TERTIARY RHINOCEROSES 89 

Hemisphere.” pp. 288-357, MacMillan. 

Scott, W. B., and OSBORN, H. F. 

1887. “Preliminary Report on the Vertebrate Fossils of 

the Uinta Formation, Collected by the Princeton 

Expedition of 1886.” Proc. Amer. Phil. Soc., XXIV, 

pp. 259-260, Sept. 

1889. “Mammalia of the Uinta Formation.” Trans. 

Amer. Phil. Soc., N. S., XVI, 3, pp. 524-529, Pl. XI, 

Aug. 20. 

SINCLAIR, W. J. 

1922. “Hyracodons from the Big Badlands of South Da- 

kota.” Proc. Amer. Phil. Soc., LXI, 1, pp. 65-79, 

Aug. 29. 

1924. “The Faunas of the Concret.onary Zones of the 

Oreodon Beds, White River Oligocene.” Proc. Amer. 

Bm soc. xi pps LZ0=h2 1. 

TROXELE, E.. Ly. 

1921. “New Species of Hyracodon.’ 

MW pp. 34—40, July. 

1921 a. “Czxnopus, the Ancestral Rhinoceros.” Amer. 

Jiouire, Sree Wj joe Zeal inlay 

1921 b. “A Study of Diceratherium and the Dicera- 

PHENES.- AME. JOUG Ooch. Ll pp. l9%—208) Oct. 

1922 a. “Horned Eocene Ungulaces.’”’ Amer. Jour. Sci., 

IV, pp. 31—37, July. 

1922 b. “The Genus Ayrachyus, and its Subgroups.” 

Amer. Jour. Sci., IV, pp. 38-49, July. 

WEBER, M. 

1904. “Die Saugetiere.’”’ Gustav Fischer, Jena. 
Woop, H. E. 

1926. “Hyiacodon peterson, a New Cursorial Rhinoceros 

from the Lower Oligocene.’”’ Ann. Carn. Mus., Vol. 

XVI, No. 7, March. 18. 

THE END 

I Amer. Jour. Sci., 





EXPLANATION OF FIGURES 



92 BULLETIN 50 252 

EXPLANATION OF 

Juba; J 

Fig. 1. Phylogenetic Chart. Page 81. 
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EXPLANATION OF 

PLATE 2 
FIGURE 

2. Triplopus cubitalis, type, A. M. N. H. No. 5095, right 
manus, x l. 

Page 13 

3. Triplopus cubitalis, type, A. M. N. H. No. 5095, 
LP 1/-M 3/ (M 2-3/ reversed from right side), x 1. 

4. Triplopus cubitalis 2? A. M. N. H. No. 2344, 
RC /1-M /3, x 1. 

5. Triplopus grangeri, type, A. M. N. H. No. 1972, 
RM /1-8, x1. 

6. Triplopus grangeri, type, A. M. N. H. No. 1972, 
I sP 4/=M 3/7 eae 

7. Triplopus grangeri ?, C. M. No. 2336, L P 3/—M 3/, x 1. 
Page 17 

8. Hyracodon nebraskensis, A. M. N. H. No. 12460 
LI /1-C ie 

Page 26 
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EXPLANATION OF 

PLATE 3 

FIGURE 

9. EH pitriplopus uintensis, type, C. M. No. 3007 a, 
J) 1? 8/7 ol 1B 47 WE I 25//, xe AL, 

Page 19 

10. Prothyracodon obliquidens, A. M. N. H. No. 1971, 
1h 12? yh WL By 3k IL 

11. Prothyracodon obliquidens, A. M. N. H. No. 1971. 
GIS fib IML 7B, sx IL. 

Page 22 

12. Young Hyracodon sp., C. M. No. 318, 
id Pe y/3s— Mey /Aleexanle 

13. Young Hyracodon sp., C. M. No. 3581, 
ICL IE fab Il JL, xe IL 

Page 28 
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EXPLANATION OF 

PLATE 4 

FIGURE 
14. Triplopus grangeri ?, C. M. No. 3110, 

15. 

iG: 

I 

18. 

9: 

RIP Bf WE Ay, 38 Il 
Triplopus grangert ?, C. M. No. 3110, 

eR y/ 2: Vinw/oeeexanle 
Page 17 

Eotrigonias petersoni, type, A. M. N. H. No. 2341, 
EP 47 = Me 3) ee 

Page 29 

Eotrigonias rhinocerinus, type, Y. P. M. No. 13331, 
IIE yy = IML BY, 3 IL. 

Eotrigonias rhinoccr.ns, type, Y. P. M. No. 13331, 
1s JE By, 3 IL 

Eotrigonias rhinocerinus, type, Y. P. M. No. 13331, 
ley 12 fab Wl /B. 3 iL. 

Page 32 
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EXPLANATION OF 

PLATE 5& 

FIGURE F a 
20. Trigonias osborni, type, U. S. N. M. No. 3924, 

ly Pol 3) oe 
Pages 33-40 

21. Trigonias osborni, type, U.S. N. M. No. 3924, 
R P 342 

22. Trigonias osborni, C. M. No. 95, RM 3a 
23. Trigonias osborm, C. M. No. 95, IPEMB. oe Ye: 
24. Trigonias osborni, C. M. No. 98, RP2/—M 3/, x. 
25. Trigonias osborni, U. 8S. N. M. No. 4815, 

LP /1—M /1, x %. 
26. Trigonias osborni, A. M. N. H. No. 9792, 

RI-/1—P /4, x. 
27. Trigowas osborni, C. M. No. 97, 

lower incisors and RB P /1-4, x 4. 
28. Trigonias osborni, C. M. No. 97, RM any 3, x lh. 
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EXPLANATION OF 

PLATE 6 

FIGURE 
2g), Suibtyamacadior gidleyi, type, U. Se IN, WE ING, IMBS7. 

Reb /2eeaelae 
30. Subhyracodon gidleyi, type, U. ‘S INS Mi Nos liso 

IGE 83, 3 Lox, 
31. Subhyracodon gdliey®, type, U. S. N. M. No. 113387, 

LIP By = IML By, x Vf, 
Page 65 

32. Trigonias wellsi, type, A..M. N. H. No. 13226 (1), 
ES WRG Chul. IL, 5x WD, 

33. Trigonias wellsi, type, A. M. N. H. No. 13226 (1), 
L P 1-4/, x lh. 

Page 46 ; 

30. Trigonias paucidens, type, A. M. N. H.-No. 11865, 
R-I 2-8/, LI 3/, x. 

Page 51 

38. Trigonias gregory ?, A. M. N. H. No. 13226 b, 
RP /1-3,dP /4,x%. 

Page 49 
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EXPLANATION OF 

PLATE 7 

FIGURE 

34. Trigonias wellsi, type, A. M. N. H. No. 18226 (1), 
IE Sha, ok YS. 

Page 46 

36. Trigonias paucidens, type, A. M. N. H. No. 11865, 
1 IP Waal x We. 

Page 51 

37. Trigonias sp., A. M. N. H. No. 123808, LP 4/, x lh. 
39. Trigonias gregoryt, type, A. M. N. H. No. 138226 a, 

i Pal=4 x oe 
40. Trigonias gregoryi, type, A. M. N. H. No. 13226 a, 

Jy iL NB, xe LY. 
Page 48 
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