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INTRODUCTION

The mammalian fauna from the Rieardo deposits of the Mohave
- Desert of California, as reecorded and described by Merriam,* repre- .
sents one of the largest and most important assemblages known from
the Pliocene of western North America. In view of the significance.
- which attaches to this fauna further work in the Ricardo area seemed _
- highly desirable, particularly sinee extensive exposures of the Rieardo o
beds in this region remained to be examined in detail’
.~ This investigation was continued through the support of Miss
. Annie M. Alexander and at the suggestion of Dr. John C. Merriam. -
. With' the personal cobperation of Miss Alexander and Miss Louise -
Kellogg, the Ricardo beds in the vicinity of Last Chance Guleh, four
* miles east of Red Rock Cabon, have been carefully explored. The
collections thus secured include canid and rhinocerotid forms not pre-
viously recorded from the Ricardo, as well as proboseidean and artio-
* daetyl remains which furnish additional information concerning types

- élready described.

* Merriam, J. (., Tertiaty mammalian faenas of the Mohave Desert, Univ.,
Calif. Publ. Bull. Dept. Geol., vol. 11, 437a—437e, 438-385, 253 figs. in text, 1919.
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The present paper descrlbes the iy pes new to the fauna Studies
© of the Ricardo mammals based upon the new materials secured may,
it. is. hoped, assist further in establishing the relationship of the

Ricardo. assemblage to the later Tert}ary iaunas of the Great Basin L

- and Great Plains regions.
The. 1ilustrat10ns have been prepared by \Ir J ohn L. ergvx ay.

LOCATION OF. ’\JIATERIAL

Liast Chance Guleh traverses the El Paso Mountains (Searles Lake :

Quadrangle, U, 8. Geologieal Survey), four miles northeast of Red -

. Rock Cafion. At a locality.three miles north of the entrance to Last '

Chance Gulch oceur. Ricardo deposits which in their stratigraphic = -

positior and lithologic characters closely resemble th_os_;é described by -
© (. L. Baker in the Red Rock Cafion region te the west. The Ricardo .
deposits in Last Chance Gulch have been mentioned by Baker,” who

states that above the basal beds of conglomerate followed by an . .
andesitic tuff-breccia are bluish gray tuffs. The bluish gray beds = - -

- contain arkosie and clayey materials similar to deposits in the lower
- portion of the Ricarde section in Red Rock Caflon as recorded by -

J. P. Buwalda in a2 measured section given in Merriam’s paper.® In .. -

- Last Chanee Gulch the horizons from which the canid remains and
- some of the rh_inocerotid material were obtained are situated between
the basal beds and the basaltie lava flows in the lower portion of the’ R
Ricardo. At one locality in this lower series occur many remains of
fossil tree trunks. The fossil trees are located in section 8, T. 29 S, -
R. 30 E., Mt. Diablo Base and Meridian. Mammalian remains were °
found in the Rlearde both abme and belcm the horlzon that contalns R
__the petrified trees. :
' The specimens referred to Hadrocyon and to Per qceras? sp. were-'_'
~ taken from Ricardo deposits in the immediate vieinity of the locality-
- where the tree trunks occur, but were found approximately 25 feet
higher in the section. * A second specimen of a rhinoceros, determined

as the genus Aphelops, was collected by Newton Brown in Ricardo: s

- deposits below the lavas in the region of Scenie Canon between Last
- Chance Guleh and Red Rock Cafion.

2 Baker, C. L Physiography and structure of the western Ei Paso Range and'_.
the southern Slerla Nevada, Univ, Cahf Publ, Bull. Dept. Geol, 101 7, pp 123~
125, 1912

S s Merriam, J. C., op. cit,, p. 448,
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+" DESCRIPTION OF MATERIAL
HADROCYON MOHAVEXN 815 n. gen and n.sp.
Type specnneu Xo, j(3(9’ r.c “\f[us Pal Yelt (‘0]1, pl‘zfe‘: 7 and 8

S1ze &pplommatmg-that of amphicyonine genera Amphicyon and Pliceyon.
Dentition 37,555 Stout canine; P; absent; P; separated by diastemata from
canine and Pz; crown of Py directed cutward and with well developed acgessory
tubercle behind large prinecipal cusp.. M; with relatively small heel in Awhich
apparently the hypoconid does not overshadow in size the entoconid.

" - Skeletal characters like those il American amphicyonine genera. :

This dog type is known from the Ricarde deposits by a fragmentary 10\\0 '
jaw and skeletal parts including humerus, tibia, metapodials, dst‘.xg.‘lus, dn(l
ribs, all specimens definitely asseeciated, :

- Hadrocyon is shown by lower jaw speeimen 26792 to be comparable in size’
te defurodon meandrinus Hateher and Dinoeyon gidieyi Matthew; forwms regarded
by W.- D, Matthew as falling within the limits .of the genus Pliecyen.” The
ineisers, although net preserved in 26792, seem to have been three in number
with the lateral inecisor distinetly larger than the medial ones.” The canine is
large and well worn. - Py is. absent. - The alveolus for P; is sepurated fiom the
canine by a. diastema 22 mm, i_n length and_from- the.:llv_eol_us for P_:, by 2

- distance of § mm. : .

The aiveolus ig situated farther toward the inncr side of the Jjaw th‘m that_
for P5. P; and Pj are two-rooted and both teeth are distinetly snmllm than Py
P; is net inclined backward so much as in delurodon.  The. tooth is inclined
outward with reference to a vertical anteropesterior plane passed through the
ramus. - An outward inclination of the footh ¢rown was presumably character- -
istic- also of P The crown of P; does not widen posteriorly. as v deluradon,
and bears behind the prineipal cusp a well developed accessory cusp.” There 15

- no indication of a cingulum at the base of the postercexternsl side of this cusp.

- The erown of My is badly damaged and the characters. of the trigonid region
cannot- be: satisfactorily determined. - The talonid region appears to be- rela-
tively. short and presents. no. direet evidence thaf the hypoconid overshadowed
" in size the entoconid to the extent seen in the amphicyonines. As suggested by
markings on the heel of M; the entoconid was a fairly large cusp. The Rieardo .
specimen differs from Aelurodor und is more like the amphieyonine forms in’
o having large posterior molar teeth, M; aud M; are not presen ed in no. 3679"
- \Iz possessed large roots.” Mj wus single rooted. .

- The ramus of the mandible is much heavier than that of Aelumcimz 'md
resembles in this character such forms as Pliocyon (Aelurodon). meandrinus nnd-
Fligeyon {Dinocyony gidleyi. The ramus does not ¢xhibit the sinuous sweep of
the inferior border seen in delurodon but i fairly straight, in which- respect
it resembles more, perhaps, Pliocyon gidleyl, The masseteric fossa is not sharply
defined along the lower anterior border. The posterior. mental foramen lies
beneath the posterior root of P5. A larger anterior foramen is situated beneath
P Two smaller foramins, lying close together, are situated: still' farther
forward and are in line with those already mentioned.” Finally, a large foramen
is situated close to the S‘.Il'l]_)h}SEdl border bene‘tth the Anc}soz series.” The
symphyseal surface is large.. : : -
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Fortunately several skeletal elements have been found associated with the

ramus of the mandible from the Rieardo and undoubtedly belong to the same-

individual. A humerus and a tibia are badly erushed. The humerus lacks also
* the proximal end and the inner condyle. In this specimen the deltoid ridge is
well defined and extends relatively farther down oz the anterior face of the
shaft than in Smilodon. The position of this crest is somewhat comparable to’
that in Indarctos? oregonensis. The supinator erest is well developed and the-
entepicondylar foramer is large, At the distal end the radial surface appears
to be flattened and more like that in Arcictherium than like that in Smilodon,
although this ecannot be stated with certainty. since the lower end . of . the
. humerus has suffered from crusking, - '

The tibia is short and the enemial erest extends well down the leagth of .
the shaft., The internal malleolus, as viewed from the anterior side, does not
form a promiament projection. The groove for the tendon of the flexor longus®
digitorum is broad and is separated by a well defined ridge from the groove -
for the tendon of the tibialis posticus. -The trochlea is oblique. The size of '
the astragalus is comparable to that seen in the astragalus of Smiledon. It
also somewhat resembles this element in shape. The trochlea is narrewer and -
the median groove is deeper thanm in the Pleistocene saber-tootk-cat.. No

- astragalar foramen is present. The navieular surface is broad. - The inmer
caleaneal facet is of small extent, reaching about halfway across the caleaneal

surface of the astragalus. Two metapodials, metatarsals IV and V, are known..’ B

of Hadroeyon. These elements are short with proximal eads relatively large.
Metatarsals IV and V are not much longer than the comparable metapodials in
Daphanodon superbus.  In mefatarsal IV the articulating surfaces for the
adjacent metapodials and for the cuboid are large. The lower or planiar facet
on the inner side of the fourth metapodial, articulating with metatarsal III,
is in contact with the cuboidal surface. The surface for union with metatarsal
V is continuous from the dorsal to the plantar border. The surface of articu--
lation for the cuboid is broad toward the plantar side and extends practically
to the plantar border of the proximal end. Along the middle of the posterior -
. face of the shaft is an extensive rugose area for ligamentous attachment. -

In metatarsal V the outer plantar border is elevated above the plane of the
facet for the ¢uboid by the development of a heavy outer and cuter-plantar
tuberosity. These tuberosities are closely joined and are defined in proximal’
view orly by a narrow transverse groove which muses the proxlmal 'norder
Thke sha‘f't is brnader than in Daphcenodon superbus

Mmsua_znajm;s_ oF No. 26792 -

. Ramus and lower dentition ;
" Depth of ramus at P; measured normal to inferior border ..o 54.3 mm.
Depth of ramus between Py and Mz.
. Depth of ramus at posterior end of My ...
© Length of symphysis
¢, antercposterior diameter at base of enamel ...
€, transverse diameter at base of enamel .
P;, antercposterior diameter of alveolus ...
P;, anteroposterior diameter of alveolus .
P;, anteroposterior diameter ..
Ps, greatest width .o .
© My, anteroposterior GlameeT . s
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M;, greatest width geross paraconid-prctgconid blade .. enepopeeett 16,8

M, width of heel.. o 16.4
Mz, anteroposterior dlameter of alveﬂlus . 24, -
Length from anterior end of canine to postermr end of \I~ reeenees 1816
Astragalus : : ’ ’ .
Greatest length s SO - 30.8 mm.
Greatest width ... S ' 0.1
_Least distance across Neek .o e 231
Metapodial.s '. C : ' Metalt‘-.}rsal .- ).ieta\fgrsa_.l' '
Greatest length e 19 mm, 0 734 mm
* Anteroposterior diameter of pm\lmal end 24,1 28.3
Least width of shaft . SRS & SR 12.8
Greatest width of distai end RO & 1 S 185

a, approximate.

RevarionszIp oF HADROOYON

-The canid type represented by specimen 26792 is quite certainly
- not to be referred to Adelurodon.. This is clearly shown by the large -
size and shape of the ramus of the mandible, by the dentition and by
the characters of the limb elements. Merriam describes the remains

of large dogs from the Ricardo and refers the forms fentatively to

 Aelurodon. : One type, Aelurodon? aphodus, is based on a fragment

of a maxillary with several feeth, no. 21507, U. C. Coll. - This specimen

. lacks the enlarged upper molar dentition reguired by the large size
of the lower molars in Hadrocyon. A fragmentary ramus of the
mandible with worn teeth, no. 22470, from the Ricardo deseribed by
- Merriam as Aelumdoam? posmblv aphobus is certainly not related to
- Hadrocyon. : :

" Ina comparison with the amphicyonine dogs of the Great Plams

 Tertiary, the Ricardo material of Hadrocyon suggests relationship in
large size and strength of lower jaw and in the relatively well developed

molar teeth. - Further indication of relationship exists in the strue-

* tural characters seen in the skeletal elements. - Characters presented
- in the humerus, tibia, and astragalus are like those seen in comparable -
elements, presumably of amphicyonine types, from the Sheep Creek

- horizon or Merychippus primus zone {Stonehouse Draw locality) of

Nebraska.. The latter material has been described by Matthew and
referred to.the amphicyonine dogs, although no undisputed assceiation -
of skull and skeletal material has yet come to light from the Snake
Creek region. It should be noted, in passing, that the Lower Snake

. Creek (Merychippus paniensis zone) and the Sheep Creek (Mery-

chippus primus zone) are not regarded as the correlatives of the -
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Ricardo: horizon. The latter appears to’ have more faunal elements
in common with the Upper Snake Creek (Hipparion affine zone) and’
is generally regarded as the correlative of this. horizon. Aecording to
~ the faunal list given by Matthew, the greater number of the Amphi- :
 evoninae occurs in the Liower Snake Creek. Plioeycon? sp is, hm\ ever,
recorded from the Upper Snake Creek beds. . ' _
: Amphieyon tngens, no. 18272 A M. N H., from the Lm\er Srake
 Creek is much larger than the Ricardo H ad:onyon. P; is present in-
this form and P; is relatively smaller than in Hadrocyon.  In 4.
. ingens as in Hadrocyon P; is removed from Pj by a short diastema.
A paratype of this specles, My no 18273 A M. N.H,, is only a little
longer . but distinetly wider than the corresponding” tootk in the
Ricardo specimen. In A. ingens, as stated by Matthew, the carnassial
possesses the crested heel of the true amphicyonines.' While we cannot
be eertain of the structure of the heel in My of Hadrocyon because of

* . the broken and worn condition of the tooth, the markings on the heel

suggest an absence of the typical characters found in this region of -
M; of the amphicyonines from the Snake Creek. It would be desirable,

- however, to await further information coneerning the structure. of the =

heel before definite statement is made. It is possible that the heel of .
M; in the Rieardo genus possessed in an unworn state the __e_haracters

of a crested heel seen in My of the amphicyonine dogs.
) Amphicyon sinapius as represented by specimen 18258 A. M. N. H.
is more- like Hadrocyon in character of size than is 4. ingens.. No. '
26792 from: the Ricardo is slightly larger with stronger symphyseal
region.” In A. sinapius P is pre‘sent Ps is separated by a short
diastema from Pj; as in Hadroeyon.. Judging from the alveolus Mz in
. the Ricardo form was larger than in A. sinapius. : .
" So far as comparisons can be made with Ischyrocyon, the Rleardo )
species. differs in being much larger. P; in no. 26792 is narrower _
. than in Ischyrocyon and Mz may not haw.e the tvpe of heel seen. in the '
' carnassial of the latter genus. : : " EEERI
... Hadrocyon is much larger than Pliocyon medius, known bv a well

preserved skull from the Lower Snake Creek beds. Unfortunately no:

mandibular material of the latter species has been found. In Pligeyon -
the lateral ineisor is separated from the canine by a diastema whereas
in the lower jaw of the Rieardo form no such space exists between the
alveolus of Iz and . There is no post-canine diastema in P. medius
and premolars ; to 5 meluswe oceupy a relatively bmaller space than
in Hadrocyon.: - o : :
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In Canis (Plivcyon). ursinus from the Santa Fé marls the lower.
jaw is smaller than that of Hadrocyon, This specimen shows a deep
anterior exiension of the masseteric fossa and Mz appears to have been
two-rooted, and Py is present. These characters are lacking in the
Ricardo speeimen.. The Santa Fé specimen resembles Hadrocyon in =
the straight inferior border of the ramus, in the well spaced anterior
premolar teeth, and in the position of the anterior mental foramen.

- Aelurodon {Pliccyon) meandrinus, known. by a fragment of the
ramus of a mandible without well preserved teeth from the Repub-
lican River beds, Nebraska® is a large form comparable in size to
Hadrocyon. . Py is present, the first three premolars are situated elose
together and P; extends along the outer side of M; for a greater dis-
tanee than that seen in Hadrpcyon. Measurements given by Haicher

for this specimen correspond somewhat to those of the Ricardo form. =

Hatcher calls attention to the fact that in 4. meandrinus the anterior -
end of Pj lies to the outside of the posterior root of Pg. In Hadrocyon
a similar relationship exists between P; and Pz It is possible that
among the forms compared with Hadrocyon I—Iateher s tvpe shows
clasest szmﬂarlty to the Rmardo genus.

APHELOPS sp.

Two types of rhinoceroses are now known from the Rieardo deposits, but
unfortunately these forms are represented only by lower jaw material.. The
specimen referred to the genus Aphelops, no. 27109 U. €. Coll, shown on plate
8, was collected by Newton Brown in Seenic Cafion at a stratigraphie horizen
in the lower part of the Ricardo near that m whieh Hadrac_;zm and .Pemcems?

. 8p. werg obtained in Last Chance Gulch.

In no. 27209 Mz is not eompletely erupted and P; is partly broken. In this
specimen the horizontal ramus is shallow and the symphysis is very long. An
anterior mental foramen is present below the anterior portion of Pi A pro~
cumbent tusk of fair size is present,

The length of the premolar series (Ps to P, mclusne) as measmed at t}ze )
base of the crown of the teeth is approximately 125 mm. - The comparable’
- measurement for the molar series {M; to Mj inclusive) is approximately 148 mm,

.The characters presented by no. 27109 are more like those in dphelops than
like those in Teleoceras fossiger. The Rieardo form may he related to 4. mela-
corkinus, but it seems desirable to await further matena} of this ty pe before a
specifie determmatmn is made : :

¢ Hateher, J. B., On a small colleetion of vertebrate fossils from the Loup
Fork beds of northwestern Nebraska; with nofe on the geology of the region,.
Am. Nat., vol. 28, pp. 239-240, figs. 1, la, 1894, Matthew refers this form to
Pliocyon. (see Mattheﬂ.v W. D., Third contribution to the Suake Creek fauna,
Boll. Am. Mus. Nat. Hlst vol. aO p 113, 19245,
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- MEASUREMENTS OF No. 27109 -

Length of dental series, P; to M; inclusive . ... 187, mm. -
Py, greatest anteroposterior diameter o
P;, greatest anteroposterior diameter .
M;, anteroposterior diameter ...
Mz, anteroposterior diameter ...
© Length of symphysis et et oo

o

PERACERASY sp.

The seeond type of rhiroceros, no, 27110 U, €. Coli., shown on plate 10, was
coilected by Miss Alexander in the Riearde deposits of Last. Chance Guleh...
This specimen differs decidedly from no. 27109 in the foliowing characters;
(1) a deeper ramus, (2) distinetly shorter symphysis, and (3) absence of 2
procumbent fusk.  Two mental foramina are present, one beneath the anterior’
root of P; and the other beneath Py o :

' In no. 27110 the ramus is deep and heavy, yet the symphyseal area for union
with the left ramus is surprisingly smail. The dentition, as preserved, includes
the series Ps to Mz, The sockets for the roots of Pz are also shown, Below the
anterior margin of the ramus and situated almost half way between P; and the. .
symphysis is another tooth socket. : ’ L

No. 27110 differs from Aphelops and from Teleoceras in the greatly shortened

- symphyseal region and in the absence of a lower tusk. ' )

In the Ricardo specimen the length of tke molar series does not greatly

exceed that of the premolar series, in which character no. 27110 again differs -

from Teleoceras. While the lower Jaw of Peraceras from the Great Plains region .
is unkaown, several skells are arailable and the characters of the genus based upon
the sknll have been elearly stated by Matthew.s The tentative determination of
no. 27110 as Peraceras is based not only upon the distinctive diferences existing |
between. this type and Aphelops and Teleoceras, but also upon the faci that the -

" characters seem in the anterior region of the ramus and inferior dentition are

consonant with the eharacters noted by Mattkew in the anterior region of the - :
skull.and superior dentition of Peraceras. ' SRR :

Dr, Matthew has kindly examined the illustrations of the rhinoceros
material from the Ricardo and has rade the following comment; .-
- “First as to your No. 27109, there are two or more species alike in

the jaws so far as I can see, malacorhinus, ceratorhinus, ete. Whether
or not these are valid species, the Jaws could not be satisfactorily dis-

tinguished.  Your specimen belongs to the malacorhinus group of the

Hipparion zone, that would seem reasonably certain.

" The second jaw, No. 27110, may very well be the lower jaw of = R

Peraceras, so far as T can see. It is not Teleoceras, the molars are too-
small relatively; and it is not the malacorhinus group of Aphelops on
account of the difference in symphysis and tusks, The shortening of
the muzzle in Peraceras, by analogy with Opsiceros, should involve a
shortening of the symphysis. Absence of the upper tusks might indicate .
reduction of the lower tusks, but not neeessarily. It certainly fits
what one might expect, and it not Peraceras would have to represent.
- something unknown. I have not seen anything like this in our Plaing .
material, although I have been looking for the jaw and skeleton of
Peraceras.” R

5 Matthew, W. D., Bull, Am. Mus. Nat Hist,, vol. 38, p. 207, 1918.
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| MEASUREMENTS of No. 27118

" Length of dental series, P; to M; inclusive ... ... e e ce@ 2142 mm,
Py, greatest anteroposterior diameter ... ... @ 330
Py, greatest: anteroposterior diameter ... ... A 1 A
M;, greatest anteropesterior BAMELeT oo 43T

Ms, greatest anteroposterior diameter . 46.4
Mz greatest anteroposierior diameter. . . 45,
Length of symphysis e B2
Greatest length of ramus measured Zrom anterior end to posterior )

border of ascending ramus et e e, 30,
Height of ascending ramus measured from inferior border to tip of -

coronoid process OSSO OTORY 101 £
Greatest depth of ramus at posterior end of M;, measured normal to

inferior border I TR VPO 1 : '

o, approXimate.

.CORRELATION_ AND AGE OF THE RICARDO FAUNA

Recognition of the distinetiveness of the Ricardo and Barstow
faunas of the Mohave Desert and comparison of these faunas with
Tertiary mammalian assemblages of the Pacifie Coast, Great Basin,
and Great Plains regions by J. C. Merriam have been instrumental -
In establishing more definitely the sequence of faunas for the late
Mioeene and Pliocene of North America. The studies have been par-
tieularly helpful in the determination of the relationships of the-
mammalian assemblages known from the Snake Creek. region . of
Nebraska.® - Three faunal horizons are now recognized by Matthew
in the Snake Creek region, (1) Upper Snake Creek or Hipparion
affine zone, (2) Lower Snake Creek or Merychippus paniensis zone,
- and {3) Sheep Creek or Merychippus primus zone. Ry _

The investigations of Merriam and of Matthew have elearly shown
the presence of a number of types in the Snake Creek, particularly
in the Upper Snake Creek as now faunally defined by Matthew, corre-
sponding to forms known from the Ricardo. ' '

In the Snake Creek the amphieyonine group is recorded chiefly
from the lower horizoﬁ (Merychippus paniensis zome), the list
of the  vertebrate fauna given by Matthew ineluding only Plie-
cyon? sp. from the Upper Snake Creek. The latter oceurrence may
represent a survival of amphicyonine forms in the later stage. . Pre-:
suming that Hadrocyon belongs to the Amphieyoninae, the genus may
likewise represent a survival of the group in the Ricardo.

¢ Bee W. D, Matthew, Third contribution to the Snake Creek fauna, Bull,
Am. Mus. Nat. Hist,, vol. 50, p. 69, 1924,
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The zhmoeeroses from the R1cardo may. be regarded as correspond
© ing to.types known from the U7 ‘pper Snake Creek, It is worthy. of:
note, however, that the genus Teleoceras Ixnmxn irom the Upper bnal\.e'-
. Creek is not recorded from the Riecardo. SN
Merriam® has stated that the fauna from the Repubhean River of

the Great Plains is not far removed in time from the stage of faunal
evolution shown. by the Ricardo: Matthew" tentatively regards the

- Republican River and the Ricardo as eqguivalent faunal stages,”

. Hadrocyon may- represent a form closely. related to Pliscyon mean- :
drinus (¥lateher), and the two rhinoeeroses from the Mohave rerrlon_'_ S

may closely correspond to types known from the Repubhcan River.
Teleoceras fossiger is well represented in the Repubhean Rn er iauna
but is absent in the Ricardo. : S

- The newly described materials furnish further ewdence that the
- Ricarde fauna is related to that of the Upper Snake Creek.” The
occurrence of Hadrocyon, Aphelops, and Peraceras? sugge&ts rather
strongly that the Ricardo horizen is faunaliy not distantly removed
in time from the Republican River. It is possible that the chardo

o --stage oecupies a- position between the Repubhean Rlver and the :

o %hghtl;; later stage of the Upper Snake Creek. .
" The Republican Rner hab been recarded as Iatest '\Imeene or_ C
. earhest Pliocene, - :

Should it he established that the Hipparion horses. in \orth'
America appear first in the late Mioeene and not in the early Pliocene,

a. view formerly held by H. F. Osborn and recently advocated by’ S
- W.D. Matthew,” then the presence in the Ricardo fauna of mammals

having affimtles with Miocene types would perhaps offer- further
support to a view that the Ricardo is U ppermost Miocene rather
than Lower Pliocene in age.. On the other hand, the amphicyonine
form and the rhinoceroses may represent a survival In the Lower -
Pliocene of mammals that are perhaps more typical of the Miocene:
There remaing the possibility that the Ricardo fauna ig, in part at

- least, in a tramsitional stage from Miocene to Phocene, and mclude%

several \Iiocene forms from the low er beds of the Rlcardo sectzon

7 Merriam, J, C Reiatxonslnps of Pliocene mmnmahan faunas fmm the Paczﬁc
Coast and Great Basin provinces of. North Amenca Cniv. Calif,. PublL Bull
Dept. Geol, vol. 10, pp. 440-441, 1917, - .
' 5Matthew, W. D, Corlelatlon of the Te1t1a1v fmmatlons of the Great
Plains, Ball, Geol. Soc. Am., vol. 35, p. 752, 1924, R

- ® Matthew, W. D., op. _czt - Pp- T52-733, 1024,
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_ " Within the Pacifie Coast and Gleat Basin provinces amphzcvonme
. like forms are known only from the Rattlesnake Pliocenel® of eastern
Oregon The material is fragmentary. and of doubtful relationship:
-~ and. quite clearly  does not helong to Hadrocyor. The dogs of the
Thouband Creek appear to represent principally the genus Aelurodon. B

Rhinoceroses are known from the middle and later Tertiary of the
West but determinations have been diffecult because of lack of com-
plete materials. - The forms I\HO“H from the Miocene (Virgin Valley,
Cedar ’\Iountam\ have heen . tenta’m ely. referred. to. the genus
* Aphelops. . Teleoceras is represented by a species near 7. fossiger in
the Thousand Creek region, and a similar form probably oceurs in the
Rattlesnake, It is possible that other types. of rhinoceroses may be
recognized in the Rattlesnake when the complete fauna is studied.
-~ The Rattlesnake fauna is regarded as more. closely 1'e1ated to. the
o Rlcardo than is that of. the Thousand Creels.

SUMMARY

Three genera are added to the mammalizn fauna lmo“n from the
- Rieardo deposits of the Mohave Desert, California,

The remains of a new type of dog, described as Hadrocyon.
mokavensas belong to a form clearly distinguished from Aelurodon,
Hadrocyon is presumably more closely related to the Amphieyoninae. _

Two types of rhinoceroses are now known from the Ricardo. The
- frst specimen is referred to the genus Aphelops, the second speclmen '

is tentatively determined as belonging to Peraceras. ' .
' The new materials furnish further evidence that the Ricardo fauna
- is related to that of the Upper Snake Creek. {(Hipparion. affine Zone)
- of the Great Plains region. The oceurrence of Hadr ocyon, Aphelops,

- and Peraceras? suggests again that the Ricardo horizon is faunally

" not distantly removed from the Republican River. It is possibie that
the Ricardo stage occupies a position between the Republican River
and the slightly later stage of the Upper Snake Creek. . The presenee
of these forms may lend support to the view that the Rieardo fauna,
or at least that portion of it which oceurs in. the low er beds of the
Ricardo section, approximates the latest ”\fhocene even more closel} in
time than has been hitherto determmed :

10 Merriam, J, C., 8tock, C., and Moody, C. L., qunegw Instltutmn of sth-
ington Publication 347 PPR- 60—61 1925. Mr. Cluids Friek has recertly obtained
- material beloaging to the Amphm} oninae in the Barstow Lppex ‘\Imcene The
speczmens ha"e not as yet heen described. )



EXPLANATION OF PLATE 7
Hadroeyon mohavensis n, gen. and n. sp.

PFig. 1, Left ramus of mandible, outer view ard oceluss} view of lower
dentition; fig. 2, metatarsals IV and V; fig. 3, astragalus, dorsal and ventral

views; ﬁo- 4, thoracie ribs; No. 26792 U. C. Coll.; X 0.50, Ricardo__Pl_io_eene,_
: ’\Iohaxe }Jesert Calzfomm ' T :
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EXPLANATION .OF PLATE § -

cHadrocyon molavensis n. gen und 1, osp.

Fig. 1, Humerus, anterior and distul views; fig. 2 humeres, outer view: .
fig. 3, tibia, anterior view anm view of distal end; No. 26792, T. . Colb;
=00, Restorution of inner condyle of humerus not designed. to show

ﬂllb
wg:on ‘ucumfel) Ricarde Pliocene, Mohave Debt‘lt Cahfouuu
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T\PL-\YATZO\? OP PLATE 9
' Aphelom sp

Rw} it ramus of mandlble No. "7109 U. C. Coll; outer and superior views; ;o
' . X 0.333. Ricardo Plocene, Wiohaxe Desert Cahforma

[58]
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. EXPLANATION OF PLATE 10 .
R Peraceras? sp.

Right ramus of mandible, No. 27110 T, C. Coll.; outer and superior views:
-~ X 0.333. Ricarde Pliocene, Mohave Desert, California. -

{80}
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