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INTRODUCTION

Fossil mammalian remains from the Caliente Mountain region,
8an Iuis Obispo County, California, were first found by John B, Stevens
in 1928 in red beds associated with basalt flows near Fadrones Spring.
The material, fraguments of & merycodont jaw, was presented to the
California Institute at that time. ZThe importanee of the Caliente
Mountain marine section is emphasized by Reed and Ealmator1 in their
: : S—

Reed, R.D., and Holllietey, J.8., Structural Evolution of Southern
California. Am. Aescc. Petrol. Oeol., p. 80, 1936.

discussion of the Caliente Niocene. As recognized by Beed and Hollister,
%The great difference in facies of these beds permits the determination
of the interrelation of m‘alian, mollusk, and foraminiferal zones, a

task that is not easy in many distriots.2® The present stuldy was undepr-

2
k.d| R.D. and mlli'tﬁrg J.ao. ;!1&.; P 82. 1936.

taken, therefore, with a view to obtaining a mammalian fauna from the

region and establishing its relationships to the Miocene molluscan and

foraminiferal zones. It is hoped also that such a study might dring

out more clearly the relationships of the invertebrate and vertebrate time

scales for at least this stage of the Miocene. |
The collection of the vertebrate remains forming the principal

‘basis for the present discussion was made by the author during the fall,

winter, and spring months of 1938-39. For the sugzestion of this problem
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and for much invaluable assistance and encouragement, the author is
greatly indebted to Dr. Chester Stock. Mr. B.L. Murlong and Dr. B.W.
Wilson have kindly tendered many helpful suggestions during the course

of study. The author wishes to gratefully acknowledge the aourtesy J.E.Eaton
of Dr. U.5, Graant IV and Mr. Harry Allen of the University of California
at los Angeles and for their very kind permission to use valuable data
obtained by them in the study of the fossil molluscan faunas obtained from
thie area. Dr. R.M. Kleinpell and My, ¥W.D. Klsinpell furnished important
data bearing en the correlatien of the vertebrate fauna with known forami-
niferal sones. The kind permission of Mr. ¥ashburn to carry on field work
within the boundaries of the VWashburn Banch, is greatly appreciated.

LOCATION AND OCCURREKCE

The area from which the fossil material was obtained lies on the
northeast flank of the Caliente Mountains in San luis Obispo County,
California. Calliente ridge forms the western boundary of Carriso Plain
and overlooks the Ouyama River Valley to the southwest. The fossiliferous
beda are exposed in badlands on the backslope of the dissected sastern
1imb of the main Caliente Mountain anticline. The fossil localities are
distriduted along the strike of the beds for some five miles northwest
of a point one half mile southeast of Padrones Spring. These occurrences
‘1ie in sections 25, 26, and 27 in 7. 11 K., R. 26 #. and in sections 31.
and 32 in 2. 11 K., R.2B VW,, chttviék Quadrangle, California.
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The strata containing the vertebrate fossils represent a series
of highly colored sediments, associated with four or fiwe basaltic flowe,
intercalated in Temblor Miocene marine sandstones. The fossil localities
are spocattered throughout the land-laid sedimente and are closely associ-
ated with the basic sxtrusives. The highest stratigraphic vosition of
the fossil vertebrates is between the main basalt flows and the “Upper
Mlocene" shale, helow the main basalt and above the *triple" basalt, in
compact, very fine grained siltstone with interbedded deposits of thick,
aeaguo red sandstone cccurs abundant merycoidodont remains. JFossil ree
mains oocur also in very compact, fine grained tan and red siltstones
between the loier and middle and between the niddle and upper members of
tﬁs "triple”" basalts, 7The next to lowest occurrence is in medium grained
white sand, with interbedded greenish olay lenses, that lies some fifty
ffeji below the lowest triple member of the basalt flow,

The fossll material, 4in all but the latter horison, consists of
'i1solated bones aﬁd teeth and ite preservation is fragmentary. Only at
one lodality were mammalian remains found in falr abundance in the
white sands and greenish clays. This site, C.I.%7,Vert.Pale. loc. No. 315,
yielded a badly curshed merycoidodont skull and a number of isolated
teeth and limb bones of merychippine horses, Limb elements are poorly
preserved, and are water-worn and abraded. The tooth material is in a
better state of preservation but 1nd1§idual tecth tend to bdreak apart when
removed from the matrix,

The lowest vertebrate horison lies some fourteen hundred feet
etratigraphically below the lower triple dasalt horiszon, loocality No. 325.
Ta{t hériaou contained fragmentary bones and‘toeth roferable to an im-

4§$ur¢}neryuoidodont. probably similar to Merychyus galimontanus n.sp.
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MODE OF ACCUMULATION

Presence of foesil remains of land animals in the upper portion
of a marine invertebrate~bearing sandstone series requires some dise
cusslon of the probable mode and site of deposition of the vertebrate
material, As is shown on the aerial phoﬁ?graph. fig. » and stated
in the ntratigiapﬁic discussion, thé marmal~bwaring horizons are assosi-
ated with deposits containing remains of littoral marine organiesms like
Ostrea and‘zggggggiig. In all cases the mammals and invertebrates occcur
in separate beds, but frequently the deposits containing them lied im-
mediately adjacent to one another. This relationship suggests an ace
~cumulation taking place under the influence of diastrophic movements and
which brought about a rhythmic interfingering of non-marine and litgoral
/marine strata. Along a given section line the stratigraphic sequencé

from bottom to top may include the followingi oyster reef, mammal rewalns,
,5a:a1t, mammal remains, basalt, oyster reef, basalt, mammalian remains,
oyster reef, mammalian remalns. Apparently during the period of this
deposition rapid transgressions and regressions of the sea were taking
place with extrusions of basaltic material accompanying the laying down of
marine sands, silts,and clays. These variations and rapid changes in the
depositional record are noteworthy in view of the proximity of the area

to the San Andreas rift. The latter zone of faulting lies approximately
four miles northeast of the fosasil localities. Evidence of crustal move-
ment in this area and their proximity to the San Andreas region suggest,
at least, that the latter may have been active during this stage of the
Miccense.

The fine sandy siltstones of reddish color, contilning abundant
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merycoldodont remains, may have been laid down as flood plain deposite
or as aeolian loess. It seems likely that such silts and clays represent
deposits formed by a slow flowing, aggrading stream. A similar type of
deposition has been advocated by W. D. Matthevs in accounting for the en~
3

natth"’ W.Do' Univo 0&11. Publa 3“.111 Dopt: G’Ol! scl.. Vﬁl- 22. p-23¢
1932&'

tombment and preservation of merycoidodont remains in the Whité River.
The yedium fine sand and greenish clay lenses as well as the coarsobannd~
ntgﬂas found in the Oaliente saction-pay represent stream channel deposits,
although some of the coarse sands may be marine in origin in tge light
of their wide lateral extent, The proximity of oyster-bearing silts
suggests that the flood plain silts and stream channel sands were deposited
sufficiently olose to the mouth of a stream to permit perlodic interfinger-
ing of marine littoral accumulations.

The abraded and water worn state of the fossil limb elements in
the sand a clay lenses supports the visw of an existence of a stream
channel, and similarly the scattered, but sometimes well preserved mery-

coldodont remains in the red silts suggeets burial under flood plain conditions.
PAUNA OF THE CALIENTE EEB‘&IEB

The mammalian assemblage from the Calisnte Mountains is incomplete,
and consists entirely of herdivores. Further collecting doubtless will
brigg to light hetter mate#ial and give some representation of the carni=-

vores. 7The following apecies are recogniged.
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Perissodactyla:
Bhinocerotid sp.
Hypohippus(?) sp.
Parahippus(?) sp.
Merychippus insignis carrizoensis n. sp.
Merychippus stevensi n. sp.

Artiodactylat
¥erychyus calimontanus n. sp.
Ticholeptus(?) sp.
Merycoidodont(?) sp. a
Merycoidodont sp. b
Cemelid(?) sp.
Dromomeryx(?) sp.
Merydodus sp.

Chelonlat

Testudinate remains

ENVIRONMENT OF FAUHA

The environmental conditions which prevailed during the period
of existence of the (aliente Miocene verfedbrate fauna may perhaps be best
understood as a result of study of tha'hortea and merycoidodonts., The
most common type of merychippine horse found in this horison possesses
very lowecrowned and almost wholly uncementsd teethy a type of dentition
1ll-adapted to the gritty grasses of the open plains. S8Similarly, the
anchitheriine horses, Parahippus aﬁd Hypohippus, with brachydont dentition
and relatively broad feet were not typical plains dﬁsllern. These forms
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suggest a forest or glade enviromment and a humidity greater tham that
of the reglon as it is today. The least common merychippine horse in
the fauna possesses teeth that are higher crowned, and more heavi{ly
cemented than in the common species Merychippus occurring here and hence
indicates an adaption in the direction of Zrazing on open plains. The
most advantageous set of environmental conditions for these types of
horses might be found in a forested region with adjacent or interspersed
grassland areas.

The Bhinocerotid present in the fauna also possesses ghorte
crowned testh and likewise suggests wooded areas adjacent to grasey plains,

Boda4. calls attention to the fact that the modern species of rhinocercaes

4
Bode, F.D., Carnegie Inst. Wash. Pub., No. 435, p. 78, 1935,

feed on grasses and on the leaves of small trees and shrubs.
The large number of merycoidodents cccurring in the fauna indie

cates an environment favorable to their widespread development. Uatthew?

5
uatth"g 'OD'. Bﬂiv. c‘litu Pﬂ.b.. Ml. Eﬂpt- 6301. 8@10' Wll 22'
p. 30, 1932.

concludes from the ococurrences of merycoidodonts and from the dental

and limb characteristica of these forms that they lived wholly in the
open and had aoquired a grazing habit. The light, long~limbed Merychyus
stock in particular was well adjusted to 1ife on the open plains. It is
interesting to note that the fauna from the Merychippus Zone lacks any
representation of the Merycoldodontidae, although some of the other

faunal elements are comparable to those in the Caliente assemblage.
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This might be taken also as evidence indicating that the fsuna of the
Merychippus Zons was not one dwelling typically on the plains.

The Caliente fauna regarded as a unit suggests prevalence of an
open plains environmént adjacent to the flood plain of some stream, with

forested areas near at hand,

STAGE OF EVOLUTION OF FAUNA

The mmall horse, Merychippus instgnis garrisoensis, is sub-
epecifically related to Merychivpus inasignis primus of the Sheep Creok beds
of Nebraska, and suggests a Middle Miooene aze for the Caliente famuna.
Furthermors, the close relationship of'yggm&m Atevensi %o Merychipous
Agonssus of the Mascall in stage of evelution as exhibited by the dentition
likewise suggests an age not later than upper Miocene. Although the actual
nunber of snscimens collected and referred to the Equidae is small, the
relative abundance of teeth of one type of horse and the scarcity of thowe
of another reflect to some degree the representation of these forme in the
fauna. The prevalence of a small, primiSive Merychippus and the presence
of a large, more advanced Merychippus may %e taken as evidence to indicate
a stage slightly earlier than the Mascall and Bater than the Sheep Creek.
M. lgonesus 1s the common epeciss in the lMascall, while the smaller snd
more primitive M, relictus and M. severus are not soc abundantly represented.
Exactly the reverse 1e the case with regard to primitive and more advanced
eéuid species in the Caliente fauna. In the Sheep Orsek founa M. insiznie
RL‘;.&L appears to be somewhat more primitive than the Calients subspecies.
Hence, the Caliente fauna may be regarded as more zdvanced in the pressnce
of this new subspecies as well as of the advanced form, Merychippus stevensi.
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The two anchitheriine genera Hypohippus and Parshippus present ia
the Caliente assemblage are characteristic of the Middle Miocens, partie-
cularly in thelr assoctation with large and small merychippine forma. The
material reférred to these two geners is too fragmentary to permit very
detailed dsterminations of relationship. The species of Parahipous is
smaller and apparently more primitive than P. brevidens or P. m qf the
Mascall, and therefore would seem to indicate a atsge somewhat earliar
than the Mascall liocens.

The rhinocerotid material is too $ragmentary to serve as a basia
in establishing faunal relationships.

Charscters exhibited by the merycoidodont remeins in the Caliente
golleotion do not furnish a satisfactory basis in determining the atage of
evolution of these mammals. However, the relative abundanes of mery-
coidodonts in the Calisnte fanna is Aoteworthy, especially in view of
the fact that they appear to be more charaoteristic of the iiddle than
of the Upper Mlocens.

Dromomeryx{?) sp.may represent a lower Middle or Upper Miooene age,
but the assoclation of this genus with anchitheriine and merychippine

horses frequently occurs in Middle Miocens faunas.

Merycodus sp.seems to be more primitive than Merycodus of.

gerrgensis (Frick) of the Avawats and Merycodus pegatus of the Barstow;
hence a stage of evolution is suggested that is earlier than middle Upper

i oanne.

RELATIONSHIPS OF FAUNA

Pgoific st P .= Among Miccene faunss of the Pacific

Coast only that of the ﬁerychipync Zone on Domengine Creek, Horth Coalinga
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Distriot, oxhibits close relationship to the Caliente assemblage.

There are no determinable species in common betwesn these two faunas,
although there is considerable agreement in the genera that are present.
The Caliente species of horses are less advanced than Meryohippus

californicus and M. brevidontus, and the latter are related to the M.

‘isonesus rather than %o the M. {nsignis group. The Parahippus(?) sp.
appears to be much leas advanged than the Coalinga P. mmg.

Abgzence of merycoidodonties in the Coalings assemblage may reflect the
move advanced stage of the latter fauma or unfavoradble environmental
conditions for the presence of the mammals during the period of its
existence. It appears probable that ecologic conditions were among the
deciding factors mitigating against their representation. The rest of
the fauna does not sxhibit suffieieat charaster on which to maks any
detalled statements of relationships.

Great Basin Provinge,- The Tertiary assemblages of the Oreat
Basin province showing closest ressmblance to the Caliente fauna are
the Maseall, Skull Springs, and Virgin Valley faunas, all nearly related.
The Mascall shows greatest resemblance to the Caliente fauna. Meryechbippus
insignis carrizoensis n. sudsp. is closely related in stage of evolution
to M. geveyus, M. relictus, and M. {nsignis, slthough slightly more
primitive. Merychippus stevensi n. sp. is comparable in stage of
development to M.V isonesus although certainly distinet specifically.

Because of lack of sufficient material the comparison of the anchi~

theriine horsee from the Calients beds with those from the Mascall is
difficult. Eowsver, Parabhippus(?) sp. is smaller and apparently more
primitive than P. avus or F. hrevidens. 7The merycoidodont genera and
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species are distinet and offer no basis for ocomparison, ether than
that they are abundant or represented in doth faunas. The small
camelid from the Caliente Miocens may resemble Mioladis, a genus
ogcurring in the Mascall. The Callente Dromomeryx(?) sp. 1s too peorly
represented to give more than an indication of affinity with D. borealis
of the Masecall,

Great FPlains Provings.- The most nearly related Mioccene
vertebrate fauna from the Great Plains Province is apparently the
Sheep Cresk®. This fauna is slightly less advanced than the Caliente

6,
“atthﬁv. ¥. Dc' Bull., Amer. Mus. ¥at, Hiﬂt-' vol. 60, art. 2, 1924.

assemblage, but possesses comparable forms. Presence of an advanced
merychippine type, M. nei n. sp., in the Caliente fauna and
absence of any comparsble form in the Sheep Creek bade suggest that
the former assemblage is more advanced than the Sheep Creek fauna.
M. insignis gsrrizoensis n. subsp. is very closely related to the Bheep
Creek form, the differences between them being only of subspedific walue.
The artiodactyl genera Merychyus and Merycodus occur in both assemblages,
However, no specific somparisons can be made due %o the incompleteness of\
the material and the inadequatensss of publishes descriptions.

Atlantic Coast Proyince.~ The only vertedrate fauna in this
province gomparable to that frem ﬁha Calients Mounjmins is the Upper

Hawthorn of Flortda.” This assemblage iz somewhat like the Calliente

? ' P14,
Simpeon, G. G., Florida State Geol. Survey. Bull. No. 10. 1932.

i
Fauna in state of preservation | h its constituency. The Upper

Hawthorn is laess advanced than buth the Caliente and the Sheep Creek,
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and 1ts age 1s probably lower Middle Miocene. Merychipnus gunteri

of the Upper Hawthorn is mors primitive than M. insignis primus and

M. ineignls carrisoonsis ps.subsp. although very similar to thess forms
in size and in characteriwér the dentition. K. stevendl n. sp. is much
more advanced than any speciss of Meryohippus from the Hawthern horisom.
The merycoldodonts eannot be cdmpared directly becanse of their frage
mentary character. Dromomeryx is present in both faunas, but again the
materials do not permit adequate comparisons.

STRAPIGRAPHIC POSITION OF TiE CALICNTE MAMVALIAN FAUNA IN
TERTIARY MARIKE SERIES OF QALIPORNIA
Oeneral Stratigraph$ of Caliente Range® -

8
Reed, R.D., and Rollister, J.8., Structural Evolution of Southern
c&lifﬂrﬂia‘ Mp Asmoe. P’trﬂli mltg 193&.

The oldest exposed strata in the core of the Caliente Mountain
anticline are a series of sparsely fossilifercus dlack shales referred
to the Oligoocene. These shales may be Eocens or Lower Miocene, as the
paleontologic evidence is not altogether satisfactory. Ovagggtng this
shale series is a thick accumulation of Lower Migoens marine shales and
sandstones carrying Vaqueros fossils. These shales and sandstones grade
upward into strata, dominantly marine sandstones, which carry Middle
Niocene Temblor fossils. Above a thick transitional szone with re-

presentations of bdoth Vaqueros and Temdlor faunss are sandstones conw

taining Middle and Upper Temdblor molluses. The upper {fnx
Temblor becomes non-marine and ylelds a gghnsltaa tanna.fren beds closely
aessoclated with several basaltic flows. fhic upper portion of the Middle

Miocene section consists dominantly of red-beds and basalt flows, but
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mme interbedded marine sands are also present and these contain littoral
marine molluscs.

Overlying the basalts and red-beds is a Brown silty shale a
few hundred feet thick. It is apparently nonemarine, but no fossils were
found. A thick series of coarse sands and silte make up the *Upper
Miocens" strata at the top of the section, overlying the M‘ No
fidentifiable fossils have beea recorded frog thnese, nlthou;h 8010 B~
1dentifiable bone fragments were found near its base by H, D. Curry and

R, D, Eeedg. Further search failed to bring to light additional material,

9
Reed, R.D., versonal communisation.

An Upper Miocene age for these deposits is suggested because of thelr
position above the Temblor, However, they may be determined ultimately
as of an age earlier than Upper Miooene.

The shange in types of sediments and faunas in the Miocene
section of Caliente Mountain has been recognized by Beed and HoilisteriO,

10 ' -
M. nﬁnd. and Hﬂlli'“rg J. 819 mom- P 83’ 1936.

They state: “The Caliente Mountain section is marine in the lower

Miocene parts, littoral above lower Middle Miocens, and non-marine

throughout the several thousand fest of beds belonging to the upper

Middle and Upper u;eaom. Toward the souteast Lower and lower Middle
Miocene grade into littoral and then non-marine facles. Toward the

| northwest, on the other hand, all members become marine, and most of the

Lower and Niddle Mioocene becomes foraminiferal, commonly siliceous, $hale."
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These stratigraphic relations have made possidls the correlation
of foraminiferal, molluscan, and mammalian feunas of the KHiocene occurring
in the Caliente Hauntalgf"-‘i'zroa‘ This has been accomplished principally
by the use of persisten‘; basalt flz‘ws that were found %o serve as con=
venient marker beds. Diecussion of individual seotions will bring out
in detall the relationships of theas faunal facles to one another.

Padrones Spring and Jard Spring Ayes.« The red-beds and basalt
flows of this area show the greatest structural complexity of the entire
region. As shown on the aerial photograph of thias area, Plate s there
are two prineipal basalt flows, the Main Basalt and the Lowsr Basalt,

The former consiste of two or three individual flows ssparated by eclastie
tuff and breccla. The total thickness of the flows i3 approximately

one hundred feet. This group of flows forms the resistant stratm
behind which are eroded the small dasin~like badlands of Jerd &pr;.ng

and Padrones Spring. Abovs the Maln Basalt is exposed some seven Mindred
feet of coarse red, massive sandstones and interbedded red siltstones.
These beds dip under the alluvium of the valley floor te the northe:zss.
Southward along the strike the contact of thess beds with the white and
reddish coarse sandstones of "Uppsr Mlocene® age iz sxposed. A thiek
segtion of the latter sediments is seen in the area reaching from the
Main basalt to the San Andreas Rift., Southeast of JerdSpring are numerous
basalt flows and poorly dissected red-deds.

The only fossil vertebrate, Merycodus sp., found in beds over-
lying the basalt occurs some three hundred feet zbove the upper contact
" of the Main Basalt, locality No. 170 C.I.7.

Below the Main Basalt at Jerd and Padrones Springs is a series of

coarse red sandstones, green tuffaceous beds, and chosolate and tan silse
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stones in which occur remains of Merychyus cglimontanus and a rhinocerotid

at localities No, 313 and No. 312. These strata are folded, the folding
having been snrftyioatlx intense to produce reverse dips of the Main
Basalt. To the southwest almost vertical dips of the basalt can be found
in places, but these return to the mormal 45° N.E, east and west of this
area. Below thess sandstones ahd silts expowed in the badlands of Padrones
Spring are sevoral unmapped basalt flows that may be the southeastward
continuation of the Triple Basalts of the Cliff Ump and VWells Ranch areas.
Approximately 2500 feet below the Main Basalt is the Lower Basalt
forming the southern boundary of the undissected area in back of Padrones
Spring. This flow is approximately fifty feet thick and does not extend
laterally into the Cliff Gap area, although this horizon may be traced
into that seetion by means of a massive white sandstons bed that conkimues
to the west after the basalt has thinned and disappeared. One hundred
feet below the Lower Basalt is the locality of the lowest ocourring
fdentifiable veryebrate remains, locality No., 325. The material found
here consists of teeth and 1limb fragments of an immature merycolidodont.
This form is probably different from the Merychyus descrided frog Jerd
and Padrones Springs, but the material 1s too scrappy to permit positive
identification. Unfdentifisdle fragments of bone were also found two
hundred feet farther down in the section at locality No. 326P, It
appears from the position of thase 10;9!:06% fossil localities that they
 belong in the middle Temblor or in the older marine invertebrate horirzons.
%If this is actually the case a faunal difference may exist between the
vertebrates found in the sediments associated with the Main Basalt and

the types occurring this far down in the seation. The fosail material
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available does not give evidence of a difference dus to its fragmentary
charscter and scant representation. Until such time as thies might be
shown to be the case all the fossil vertedrates occurring in a strattie
graphic thickness of 3600 feet are regarded as belonging to a unit fau?a.

The only invertebrate fossil found in this area 1s a fragment Qf
a Turritells from the Pairones Spring badlands. J. E. Eaton'! reports

11
Eaton, J.E., personal communication.

the presence of a sone containing Turritella carrisaensis in this area.
SLiff Gap Aren.~ West along the strike of the basalt flows

from the Jerd Spring and Padrones Spring is the Cliff Gap area, plate
This region ylelded the most important mammalian fossil material and
aleo demonstrated the closs assoclation of fossil vertedbrates and in-
vertebrates. The Main Basalt persists and continues westward into the
Yells Eanch area., Overlying the Main Basalt are 1300 feet of coarse
red sandstones that ylelded no fossiis. Above these red beds are
unfossiliferous browm shale and a coarse sandstone and silt series which
may bs Uppesr Miocene in age. These sediments are involved in the partly
overturned ¥Wells syncline.

Below the Main Basalt are coarse red sandstones that euterop
in the Padrones Spring areal but interbedded with their lower portion
and underlying them is a series of three or four thin basalt flows,
named the Triple Basalts dy Allem and Andersoalz. in the Wells Ranch

12
Allen, H.B,, and Anderson, I., Unpublished Thesis, Department of
Geology, Univ. of Cal. at lLos Angeles. A Stratigraphic Study of
the Caliente Mountains Miocene, San Iuis Obispo County, California.
June, 1938.

FMauws shows the columnar sections in the four critical
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areas and attemptas to correlate the several basalt flows.
Three hundred feet of coarse red sandstones occcur bstween the

Main Bzsalt and the Upper Triple Basalt., No vertabrate fossils were
obtained from these sediments, although they represent the squivalent
of the sandstones containing Morychyus and rhinocerotid of the Fadrones
Spring badlande. The Upper Triple Basalt underlying these sandstones
is discontinuous, but becomes scontinuous farther to the west., The flow
in this area averages about forty feet in thickness. ZEelow the Upper
Triple are 150 feet of yed sandstones, and red and dbuff siltstones.
Seventy feet above the underlying Sud-upper Triple Basalt ocecur mah;a
-of Hypohinpus(?) ap. at locality No. 323. Thirty-five feet above this
basalt flow and 1800 feet west along the strike, in a w siltstone,

ococur remains of Meryohippus stevensi, Parahippus sp., and 1imdk elements
b

referred to Hypohlppus(?) sp. Twenty-five fest above a subsidfay
of the Widdle Triple Basalt and below losality No. 323 {s an oyster st

»y menber

carrying an unidentified species of oyster,
The Sub-upper Triple Basalt appears to have a wuch walbhuwdd'

“nillow" structure. The ocuter surfaces of the "pulaﬁ" appcar tc have
been chilled and are semievitreous. Idmonite and zypsum veinlets 1Y
numerous fractures in the dasalt., The structure and appearance of this
gection in the vicinity of the subsidiary member of the Middle Triple
contrasts strongly with the very vesicular, dsnse black, and relatively
unweathered basalts of the other flows. The charasters of this flow
suggest that it was lald down in the presence of water vapor, if not

" subeagueously. Its presence so closs stratigraphically to the oyster

reef 18 suggestive., This dasalt flow is from twenty to fifty feet thick
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and extends laterally for approximately 3700 feet, dying out to the
east and west of this locality,

Below the subsidiary member of the Middle Triple Baaal‘>are 120
feet of sandstones and silts, which overlie the Middle Triple Basalt.
Near the Middle Triple occurs another oyster reef characterized by a
species of oyster which appears to be identical with that foa#ﬁ in the
upper reef. The underlying Middle Triple Basalt is about sixty feet
thick. 3Below this basalt are 140 feet of tan and red siltstones and a
few massive beds of sandstone. A few fragmentary remains of merycoldo~
donts were found in the red silts.

The Lower Triple Basalt flow underlying these sediments is fifty
fest thick. Below this flow is an uninterrupted seriea of sandgtones
and shales that change downward in the section from reddish to yellow
end buff color. The red beds hecome less numerous, although they cone
tinue to occur down in the section for several thousand feet. DBalow these
deposits are found sediments containing marine Temblor and Vagueros
fossils. Fifty feet below the lower Triple are fossil localities No, 315,
and No. 324. DNo. 315 ylelded the major part of the Merychipmms material
as well as the poorly preserved skull of the merycoidodont, Ticholeptus(?)
Sp. At approximately the same stratigraphic level 4000 feet west along
the strike is locality No. 324, which ylelded several tecth referred to

Merycoldodont sp., and Bromomervx(?) gp. One hundred and fifty feet

- below this horizon is another persistent oyster reef, and the oysters
_found here are again similar to those of the upper reefs.
1300 feet below the Lower Triple Basalt is a massive buff

sandstone bed that marks the lateral extension of the horizon of the
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Lower Basalt flow of the Padrones Spring and Jerd Spring area. No
vertebrates were found this low in the sectisn. It appears prodadle
that the sediments adjacent to this horiszen changed from non-marine
to marine along the atrike ’fm the Padrones SBpring section to the Jliff
Gap section. Trasing this lowsst of the versebrate horizons from
Padrones Spring to nearly the Wells Ranch enables one to establish the
position of the horizon with respect to the invertebrate zones of the
Wells Ranch seotion.

locality Fo. 324 is the westernmost of the vertebrate occurrences,
although the Main and Triple Bagalt series of flows continuss farther
westward., The reddish colored sediments 2lso continus westward inte
the Yells Banch area, but invertedrats faunas replace the vertebrats
assemblages.

M_Wu The Wells Ranch section of the Basalt series
lies six miles noﬂhﬁss along the strike of the Basalts from the Cliff
Gap seation. The following data concerning the siratigraphy and

paleontology of this area are derived from a thesis by Allen and Sndersontd

13
Allen, H,B., and Anderson, I., gp. gi%.. 1938.

and from personal discussions with Dr. U. 8, Grant IV and Mr. Harry
Allen. A portion of the ¥ells Ranoch colummar section, fig. e is
reproduced here with the kind permission of Mr. J. E, Baton, Dr. Orant
and Mr. Allen. This section shows the stratigraphic relationships of the
 basalt flows and 3he sedimenis containing the upper and middle Temdler

" invertebrate gones,

The Main Basalt is 150 feet thick in this area, and the overlying

red beds have thinned some 300 feet from the thickness near Cliff Gap.



The sediments underlying the Main Basalt are three times as thigh as
those in the Cliff Gap area. Thess deposits have not ylelded any werte-
brate or invertsbrate fossils. The Triple Basalts retain the same thicke
ness that they possess to the socutheast, although the intercalated sedi-
ments are thicker in this seotion. Yellow and buff sandstonse are domi-
nant in the Triple Basalts with the red beds more or less restricted to
the section above the Upper Triple and below the "Upper Mioosne® shale.

One vertebrate fossil, a portion of a lower horse tooth, was
found dy Dr. U.8. Grant bdelow the Main Basalt near Leaning House Gap.

This tooth belongs to an advanced Fliohippus or possidly an Equue~like
form. It 19 an extremely high and straight~crowned tooth, and much larger
than the largest Merychippus teeth occurring in the ssdiments in the Cliff
Gap area. It cannot have been derived from the red-beds associated with
the Basalts and the Temdlor invertebrates. lost probably it came from
Late Tertiary or Quaternary terrace deposits that wover portions of the
area adljacent to Leaning House Gap.

As 18 shown in the t:;olumm sections in fig. y the fdentity of
the Triple and Maimn Basalts in the Wolls Banch and Cliff Cap areas enables
& striking correlation to he made batween the sediments with the in-
vorjebrates in the former area and that with the vertedrates of the latter
area. The position of Hypohippus(?) sp., Merychippus stevenei, and Para-
bhippus(?) sp. s stratigrephically equivalent %o the upver xens of the

 Upper Temblor as recognized by Grant and Allen. Similarly Meryehipous

atevenai, Mezychippus ineignis carriscensis, Ticheleptus(?) sp., Mery-
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goldodont sp. a, and Dromomeryx(?) sp. are stratigraphically equivalent
to the underlying sone of the Unper Temdlor. As expressed earlier, in
the section on the Relationships and Stage of X¥volution of the Pauna, the
vertshbrates suggest a middle Mlocene age, intermediste between Mascall and
Shesp Creek, ZThe correlation chart fig. y shows the excellence of the
sorrespondence of the age of these sediments asasociated with the basslts,
as given independently by the invertebrate and vertebrate assemdlages.

By tracing the previocusly mentioned duff sandetéme ded, the horizon
of the lLower Basalt of the Padrones and Jerd Springs section appears to be
stratigraphically close to the base of the lowest sone of the Wells Banch

area as shown in the columnar sections, fig. . This wonld indicate that
the Lower Basalt horison and the Maryeoidodont sp. b of looality No. 325

are probadly the correlative of the Jiddle Temblor. The nature of the
merycoldodont material from this horizon does not permit determination
of 1ts relationship to merycolidodonts found in sediments associated with
the Triple and Main Basalts,
Yashturn Banch Ares.~ This area lies five miles northwest of the

Wells Banch section and thirteen miles northwest of Padrones Spring and
Jerd Spring, The Main and Triple Basalt flows are well exposed in the
Wells Ranch section, but ons mile northwest of Black Bock Ridge, near the
mouth of Midway Canyon, the laj.n Basalt thins and disappears helow the
valley alluvium, The Upper Trip].e Basalt continuss northwesterly into the
Washbura Ranch section, Mt its companion flows, the Middle and Lower
"!ri.plo Basalts, thin cut and d.unppui- in the viciaity of Midway Canyom.



In this distance along the strike of the Upper Triple Basalt from ths
Wells Ranch section into this area, the red beds below the Upper Triple
Basalt sre replaced by white and buff sandstones and calcareous shales.
Above the basalt some few tens of feet of red Deds persist along the
strilre into this area,

It becomes evident therefore that an easily recognizalle strati-
graphic unit, the Upper Triple Basalt, fig. » can be traged for ten
miles from the vertebrate occurrences of the Cliff Gap area, through
the sestion containing invertebrate fossils in the Wells BEanch area,
into the ¥Washburn Ranch region, where foraminiferal shales ocour. Thus
the marker basalt flow permits a stratigraphic correlation of the deds
containing molluscan, vertedrate and foraminiferal sssemblages in this
portion of the Caliente Mountaln Miocens. ’

Several years ago R.M.E.einpell, ¥.D. Kleinpell, and J.8, Hollistert4

14 ‘
Kleinpell, R.M., Mioccens Stratigraphy of California. Am. Assoc. Petrol.
Gﬂﬁlw. P 73. 1938,

colleoted a Gould shale foramminiferal fauna in a calcarecus shale east
of Sulphur Spring Creek. The locality, Ne. 1772, 1L.8.J.U., lies on the
¥ashburn BRanch property in the nesr vicinity of the Upper Triple Basalt.
On the aerial photograph of this area, plate + the Upper Triple
Basalt is seen to be exposed along the flanks of the ridges that lie
immediately —mthﬂli of the valley under cultivation, south and west of
the Washburn Banch house. The ssall slluviated valley lies in the treugh
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of a synoline, and the Upper Triple Basalt curves back around the northern
nese of the structure and is exposed immediately southweat of the ranch
bouse a8 well as slong the northeast rim of the vallesy. The nose of the
syncline lies approximately one mile northwest of Sulphur Spring Oreek.

From the locality description and information furnished by VW.D,
Kleinpell one may judge that the location where the foraminiferal fauna
was collected oceurs in the wvalley now under cultivation. However, it is
possidble t5 give a maximum figure of 600 feet, the stratigraphic distance
which separates this foraminiferal horiszon from the Upper Triple Basals.
lying adove it.

The chart showing the columnar sections, fig. + pressnts
graphically the stratigraphic scorrelations detween the various areas as
bassd principally on the basalt flows. Thus it seems to be demonstrated
that the Upper Reliszian foraminifera are stratigraphic equivalents of at
least the beds of the upper portion of the Upper Temdlor containing
invertebrates and of the strata containing HEypohippus(?) sp., Parahippus(?)

sp., and Meryohiprds stevensi n. sp.

AGE OF CALIENTE FAUNA
On the dasis of the fauna as a whole and of the stage of evolution

of 1ts various cemtitﬁunu. this assemblage is Middle Miccene in age and
pr'omuably intermediate between the Mascall and Sheep Cresk vertedrate
stages. The stratigraphic correlation of this fsuna with Upper Temblor
invertebrates and Upper Relizian foraminifers places these vertsbrates
rather accurately in the inverpebrate time scale of the California Mieccens.
This vertebrate fauna may de considered as belonging to the time stages

reprosented by the lower portion of the Urper Belizian stage and the



upper portion of the Lower Relizian. Thus, the deposits contaiming the
fauna are doubtlsss to de correlated with the Gpuld 8hale and upper
Temblor.

Discovery of the Calients licosne vertsbrates in a stratigraphis
ssction containing marine invertebrate faunas necessitates a slight re-
vision of our views regarding the position of related vertebrate assemblages
for western Forth Aporica.

The Meryohippus Zone of the North Coalinga district, according to
¢ ¥.D, Bode and R. ¥, Kleinpell, probably lies stratigraphically ia beds
immediately above the Temblor, as this term is employed in the type section.
Its position 1s definitely above beds representing the uppermost sone of
the Upper Belizian, and within beds included in the Lower Imisian stags of
the marine ¥tooene of California. The Caliente deposits, as described
in detail in the previous section, are equivalent to the Upper Temdlor,
of the type seotion, and possidly also to the lower portion of the Upper
Relisian etage. This places the Meryohippus Zone above the Calients Beds
by at lsast the stratal unit represented by the Upper Relisian.

The Mascall, Skall Springs, and Virgin Valley fsunas are regarded
by Bode as older than the Neryohippus Zene, and by the writer as younger
than the Ualiente assemblage. The Mascall and related faunas are therefore
intermediate in time between the two Californian assemblages., The suggestion
is therefore made that the Mascall, Skull “prings and Virgin Valley faunal
ita;u belong to the period of time when the Gonld Shale and Upper Belisian



fauna were accumulating in Miccene. The Shesp Creek is certainly older
than either the Mascall or Caliente and is prodably the squivalent of the
lower Middle Mioccene as determined in the invertebrate ssquence of the
California Tertiary. The correlation chart, fig. » 18 in part based
upon obssrvations by F.D. Bode, R.M. Kleinpell, and G.G. Simpson.

8 BTEMATIC DESCRIPTION OF FAUKA
BQUIDAR

Four species have been recognised among the Bquidae, and these
are distributed among the genera Eynohipous. Parshipous and Nerychippug.
The material consists of some twenty-seven isolated teeth, one fragment
of a lower jaw bearing three teeth, ane series of three upper molars,
and several isoclated 1imd elements. These specimens, with exception of
the jaw fragment, are not partiocularly well preserved and do not include
any deciduons Seeth. Despite poor preservation and mmall re-presentatioen
of teeth 1% is readily seen that there are two species of Marychippysg in the
fauna, distinguished by differences in size and in crowm height of teeth.

Merychippus insignis carrisoensis n. subsp.

- Type gspecimen.~- M1, M2 and MJ in fragment of left maxillary, No,
2552, Oalif. Inst. Tech. Coll., Caliente Nountains, San luis Obispe County ,

California.



Paratypes.- P4, No. 25607 P3, No. 25658; M3, No, 25703 P4, No. 2575;
Oalif. Inst. Tech. Coll., Caliente Mountains, San Iuis Obispo County,
California,

Sybspecific characters.~ Height of crown slightly less than in

Merychippys insignig primus (Osborn) and greater shan in M. gunteri Simpson.
82ze close to that of M. insignig primus. Protocone attached fiwmly to

protocomule almost immediately after wear is initiated. Teeth with very
thin coat of cement. Pre-fossette exhibits two or three plications with
one quarter wear, vhile postefossetts is rarely plicated. lower cheeke
teeth with moderately complex enamel folds. Poorly cemented, bdut move
80 than in the uppers. DPistinet separation of metastylid on molars.

This species is represented in the collection by twelve upper
testh, and ten lower teeth, all gquite similar in their characters snd
showing very little variation.

The principal characters are the small sise, short orown, attache
ment of protocons, and lack of any great amount of cement. 7The crosse
sectional area is comparadble in size to that of K. primms. The postertior
enamel bordsr of the pre-~fossettes may ’lwra as many as six plications in
11ttle worn teeth and the anterior border of the post-fossetts may have
as many as four plications, although the latter numder occurs but rarely.
In general the plications are more mumerous and better developed in the
pre-fossette, but all plications bdecome very falnt when the tooth is worn
hel# way down. 7he pre-fossette is clossd in all specimens after elight
wear has taken place. A single pli~caballin is present in all specimens.



The deposit of cement is very light externslly and ligually, and appears
restricted to areas of invagination of the ensigl. The external styles
are prominant and the owown is strongly curved. The curvature appears to
be particularly evident in the upper third of the crown. A permanent and
strong attachment of protocons and protocomule is seen shortly after wear
has taken place. The metasomule-hypocone and the protocomilesprotocens
are distinotly loph~like in unworn teeth,

The height of the inferior cheek-teeth is very similar to that
of the uppers. They are atrifle smaller in size than those of M. primus.
The lowers are somewhat more hsavily cementsd than the uppers, but the
amount of cement present is variable. ZThe metaconid-metastylid column
is well developed and the separation between the two extends well down
toward the base of the crown. “he metaconid-meSastylid column of F3,

Ko. 2581 (fig. ), possesses ao internal groove except at the extreme tip.
The enamel pattern in these teeth {s somewhat more complicated than in
those of M. primns, but it becomes simple in type when the tooth is worn
more than one~third of 1%s height.

Semparisons.- Meryghippug i. carrisoensis 1s very close %o the type
of Merychipvug brsvidonius Pode in sise of tooth erown, but the teeth of the
former are shorter orowned. The most striking differences lie in the com-
plexity of the enamel pattern, heavy cementation, and in the detached proto~
cone of M. brevidontus. This latter spscies is dlstinctly more advanced
ahﬁ certainly specifically different from the Caliente form. The lower tseth
o£ the Coalinga species are somewhat higher crowned and more complicated in
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character of enamel pattern than M. i. garrizcensis. The metaconid-meta-
stylid oolumn is bdetter developsd in the Bormer and the internal gutter
mores clearly defined. Moreover, protoconid and hypoconid exhibit a small
fold projecting internally from their inner walls, a character which is
not present in specimens from the Caliente region.

M. californicug Merriam is not closely related to the Caliente
species. The former is much larger and higher crowned, and upper cheekw
teeth possess an isolated protocone. Cementation is also very much heavier
in M. galifornicus.

| The teeth of M. relictus are slightly higher crowned, possess more
compliocated fossetts borders, heavier cement than the Caliente species.
In upper cheek~teeth of Cope's species the protocone is an isolated cuwp
and remains so even in feeth that are very well worn. M. insignis
gerrisoensis resembles M. reliotus in the crows-sectional area of tlhe
crowns of cheek-teeth.

In the teeth of M. isonagqs Cope the crowns are much higher, with
1solated protocone and heavier cement. The lowers of this species arve
sinilar in pattern to those of the Galiente form, but the latter are
smaller and lower crowned. |

Among species recorded from Tertiary deposits of Eastern North
america the small Caliente Merychippug is probably most closely related
to Y. insignis primys (Osborn) of the Sheep Creek Middle Nicosne "

15
" Matthew, W.D.; Bull Amer. Mus. Nat. Hist., ¥ol. L, art.II, p. 362, 1924.




Comparison with topotyple material in the American Museum collactions
suggests that the Californian material represents a subspecies of
Merychipous insignis Leidy, and is distinguished from M. insignis
pripus ondy in small detsile. The height of crown of unworn specimens
from the Caliente Miocene is somewhat less than in teeth of M. primms
and amounts to ten percent on the average. A thinner depesit of cement
is present in the Caliente specimens, dut this substance may have been
worn away to some extent in the process of transportation and burial.
Both types show practically the same degree of complexity {n development
of the fosuetie borders and have the pii*caballin nresent in upper gheek-
teeth. The unigg of protocone ;ﬁd protoconule takes place at almost
exactly the same place in the height of the crown, and the isthmus is
of comparable width in these subspecies. Likewiss, the crossesectional
areas of the crowns of the cheek~teeth at eguivalent stages of wear are
very similar. The lingual border of protocone and hypocone in M. {.
krimus is flattened somewhat, but the difference between this form and the
Caliente subspecies is not striking.

The charactere of the lower tegth of the two subspecies are also
similar. Crown height and the amount of cement sre less in the Caliente
© specimens, but the enamel patterns of the two forms are strictly come
perable. The stage of development of the metaconidemetastylid column
18 almost identical. The lower cheek-testh of M. insignis carrigoensis
appear to be smsller in overall size, The difference in the size of the
premolars and molare in specimens of M. insigrie primus is observable also
in the teeth of M. insignis garrizoensis. Thus, the lsatter species appears



to be slightly less advanced than M. insgignis primus, although individual
specimens are somstimes difficult to distinguish from the latter except
for the presence of less cement,

1%
Merychippus gunteri Simpson of the Hawthorn Middle Mioccene is

, A ,
\ysmpaon. 8.6., Bull, Amer. Mus. Rat. Hist., vol. LIX, art. III, p.1863,
1930.

"/
also close to the Caliente sudbsneciss, Simlmlﬁl that M. gunteri

is a member of the Merychippus insignis group, and that the Florida specles

is somewhat more advanced than Merychippue insignis primus. The latter

"y
\} Siaplon, Q.G-g m’ m., P 1&5. 1930,

statement is €1fficult to understand in view of the fact that M. guntert
ig described as having shorter crowned teeth that are smaller in sise,
and possesses a more complex snamel pattern tham in M. 1. prisus.

From the descriptions and illustrations it appears that the testh
of ¥. gunteri are slightly shorter erowned than those of the Caliente
form, although they are close in crown sigze. The similarity in complexity
of fossette borders an& in early union of protocone and protocomule are
further characters in common. A simple pli~caballin is present in both
forme, and judging from the illustrations, the vement on the teeth of the
Florida species aprears to be almost as slight as on those of M. insiznis
garrizoensis. The lower teeth are very similar in thelr enamel patterns.
The overall dimensions of the lower testh of M. gunterl appear to be greater

than in the Caliente form. One character sesn in both the California and
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Florida snecies is the feeble separation of the metastylid in ?3. although
it ie distinct in other teeth.

The Havthorn soceies is vrobably more nrimitive than K. insignis
carrizoensis, and may be comparable to the vrimitive merychipnine tyne
{rbm the “nillins Rsnch horizon of Culifornia. OshcrﬁgZuntes Merriam

; with regard to similarity which exists between lower teeth of this snecies,

i

2 1
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described by Sellards, to s»ecimens from the Fhillips Ranch horizon.

¥. gunterl is more primitive than the Cnliente snecies, although
the latter is not fer removed in stage of advancement of its ch:urscters,
M. insignis carrizoensis possesses characters which apnear to vlace it
between M. inpsignis primus and Y. gunteri. The California s-eciee is
certainly most closely related to these forms and hence iz designated as

a new subsnecles of M. ingigonis Leidy.

(1) Merychipnus insignis carrizoensis n. subsp.
(2) Merychipous gzunteri Simpson

(3) Merychinpys insignis primus (Osborn)
(4) Merychivpus brevidontus Bode
(5) Herychinous californicus Merrism

Measurements {in millimeters)

buperior Dentitiont (1) (2) (z) (4) (5)
C.1I.7. P.S.3.8. A.M/N.H, Cc.I.T7. C.I.T.
Ko. V4959 1882 o, H0.1405
12, antereposterior diameter..(2553) 21 20.0 (1421) 2z.2 21.4
transverse diameter. . . . 16.5 15.8 18.7 18.6
3, anteronosterior diameter..(2558) 16.8 16, (1414) 19.8 21.7
tronsverse diameter. « . . 19.5 9.1 22, 21
M, anteroposterior diameter..(2560) 16.9 5.5 (1413) 18 21
transverge diameter. . . . 18.8 18.4 18.7 .21.4
), anteroposterior dismeter..(2552) 16.6 15 (1409) 18 18.8
transverse diameter. . . . 18 19 19 20
K2, anteroposterior diameter..(2552) 16 14.5  15.8 (1408) 18 19

transverse diamter 19.5 20 19.2 21 20
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Hessurements (in millimeters) contin.

(1)

M3, snteronosterior Alsmeter,. (2552) 14,73

Inferior Uentitiont

fﬁ.anterovoatﬁ?ier ddamnter.,(2581)
transverge Adaneter, . ., .

P3, anteroposterior Afameter..(2573)
trensverse diameter. « « .

P4, anternaostorior 2lameter..{2577)
. transverse &igﬂeter. « o

transveree diametvr. N

M2, antercrosterior dianter.. (2575)
transverse dinmeter, + .

¥3, anteroposterior dismeter..(2570)
transverse dizmeter. . . .

Sype speciwven.=
Coll.

Parstynegs.~ I¥3, slightly worn, lo.

M3, Yo. 20713 and lower cheel

Snecific

crowns than in M. insignis carrizoensis.

9'1
15,6
10.1
15.7
10,3

£

0.7
14.4

8.9
16

7.9

Merychlinnus

or g, Lo

() (3) (4)
14,5 16  (14n3) 18.5
Ve G612

15,3

9.6
17 15.5
17 11,7
17 1546 (1491) 18,2
17,5 11,2 11.5
16 14,5 (1426) 18
11.5 10,2 10.7
17 5,0 (1430) 18,8
11 9,7 10

19

8.1

steveonsl n. @p.

(58)
19

2582 Calif, Inst. Toech. Vert. Pale.

¢ tooth, o, 2572.

25623 Y1, well worn, No.2555;

One third lurger and cheeketeeth with nigher

Helght and size of crown comparsble

to that in M. isonssus. Fossette borders of unner cheek=teeth less compli-

cated than in M. galifornicus.

conule and ¢tiis union iz ssen imediately :(fSer wear has boesun.

nlessees in naming thise srecies for Jonn B. Stavens, geologizt

sggocisted 011 Comnany of California.

Frotocone =zttached firmly to thc proloe
I talke

of the

This zrocles 1s renressnted by eight urpar teeth, two fragmentery

lowere, and an ungual nhalanx of the median diglt.

Some voristion in

churscters 4s exhibited b, the teeth but all srecimens are dlstinet from

those referred to M. inslisnls carrizoensis,
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Dagcrintion.~ The snecimens referred to ¥. gtevensi are all
considerably larger and higher crowned than those of thé small Merychip-us
#n the fauna. As in the smaller svscies the protocone 1s attached, and
in this character the teeth differ from those of the lilocene s-ecies M.
isonesus and M. californicus. The dimensions of the tooth scrown are on
the average almost exactly those nf !, isonesus. The enamel pattern of
the nooluaal Burface shows slight comnlication. VUsually thres to five
nlications of the fossette border are seen in half worn teeth. The
plincaballgg is simple and single. 'The amount of cement nresent 1s
variable, gut it 1s guite heavily deposited on well preserved teeth.

The inferior cheek-teeth are represented only by two fragments.

a broken M3 apoears to be much higher crowned and larger than the lowers

of 4. insignis carrizoensis. The other fragment nossesses = moderately

complex enamel patternm that 1e similar to that in M. ealifornicus.

One svnecimen, vprobably 2 milk tooth of this Caliente form, No.
2662,C.1.T7., is similar to milk oremolars of M. lsonesus. No. 2562 is
hypsodont with protoeone and hypocone tendinz to form pillars as in
deciduous teeth of k. galifornicus,

M. gtevensi possesses chsek-teeth that are fram a cuarter to a
fifth shorter crowned than in M. galifornicus, although the arezs of their
occlusal surfaces and their dimensions are closely similar 1n these forms.
Cement forms s much thicker substance in teeth of the former, althousl as

)é.
Bodé'has pointed out, this character is highly variable and doubtful

j#
Rode, F.D., Carnegie Inst. Vash. Pub., Fo. 435, p. BE, 1934,

diagnostic value in many cases. The fossettes in upper cheek-teoth of



M. steyensi have less complicated borders; and the pre-fossettes appear
to be closed in all snecimens. The latter feature contrasts with that
of M. galifornicuys, for in the species from the Merychippus Zone saventy
percent of the premolars have the pre~fossstte open until the crowns are
half worn. The Caliente species differs markedly from M, galifornicus
in very early attachment of the protocone. M. sievensi is certalnly dis-
tinct from and less advanced than ¥, galifornigus.

M. ineipnis primus possesses dlstinctly lower crowned teeth and
is a smaller type, although in the relation of protocone to protoconule
it shows considarable resemblance to M. gtevensi.

On the bosis of the comparisons which have been made, Merychiprus
gtevensi is probadly close to M. igonesyg in stage of evolution and is
less advanced than M. galifornicus, HNo described smecies 1s strictly
comparsble to the Caliente form and hence, although the specimens are few

in number, {¢ seems desirable to recognize it ag a distincet type.
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Parahippus(?) sp.

Occurring in the same horizon with the tyne of Merychippus
stevensl, at locality No. 322, Calif. Inst. Teeh. Vert. Pale., 1s a
fragmentary left ramus of a small anchitheriine horse, No. C.I1.T.,
which retains P4, MI, and M2, The teeth are moderately wora, and are
very well preserved.

The jaw 1¢ deep, much more 8o than that in Archaschippus mourningi.
In t:is resnect the s»ecimen appsars tb belong to the Parahipnus group.
Cement appears to be completely lacking, dut a thin denosit in the
lingusl valleys may represent a slight amount of this subatance. F. D,

20
Boda‘/éitet the follawing list of characters distinguishing Arghsechippus

¥

V!BOdsp F-Dc. carﬂegie xnct. Yeshe. Pub;, ﬁﬁs 440. po56, 1933-

from Parahippust * (1). Comg&ata absence of a crochet, (2). eonstant
thin a straight alignment of protoloph and meteloph, (3). precociocus
development of crown-~height relative to small size of tooth, (4). complete
absence of cement, and (5). peculiar and characteristic development of
the pre~orbital fossae as shown in A. ultimys and A. penultimus.” One
additional character stated by Bode, may be of value, namely "the maximum
transverse diameter for the cheek tooth series occurs in P%, an advanes
beyond the position in which this measurement is found in typlcal members

‘of the enchitheriine group.® It is unfortunate that this group im the

L] |
\q:/,BOde, F'Di. m. MO! pc 57‘ 1933'

Caliente fauna, i3 represented only by lower teeth, Under these cire
cumstsnces the characters useful in determining the velationships of the

Caliente epecies are limited to the presence or absence of cement, position
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of maximum transverse tooth diameter in jaw, and to general sise and
proportions of jaw and teeth.

The apparent absence of cement in No. suggests a relationship
with Archaeohippus, but the robustness and depth of the jaw, when compared
with shat of Archaeohippus mourningi, suggests a larger, heavier Parahippus -
like form. Lack of cement seems to feature several species of Parahippus,
as for example P. azrestis. Some specimens of P. leonensis also show
this character. If correctly referred to Parahipnug, the species from
Callente Mountain is certainly smaller than most species listed dy

14
Schlaikjer in his discussion of the gonus. This speciles appears to be

%chlalk,jer, E.M,, Pull, Mus. Comp. Zool., Harvard., wol.LXXX,Feo.5, 1937.

smaller than P. tyleri and P. leonensis, and is nrobably larger than P.
pristinug. 7The Caliente species may represent a dwarf from or the sur~
vival of a primitive type.

Fi is larger and more robust than the molars. All teeth possess
faint external cingull, end internal cingull are limited to the amterior
and posterior faces of each tooth. The metaconid and metastylid are
separated slightly at the top of the crown, but the separation disappears
on the lower half of th§ tooth. The entoconid and entostylid sppear to
be well developed.

Measurement (in millimeters)
Parahipvus{?) sp.
¥o.
C.1.7.

P4, anteroposterior d1ameter. « « « + « « » . + + + o o 14.0
trangverse diameder. « « » « + ¢ 4 2 2 o« s s o« o » +10.8

M'f. ante-oposterior diametear. .+ . + « + + + + v « « + « 13.0
. transverse dlameter . . . - ¢ . 4 e v v 00w .o a2
M2, anteroposterior dlameter. . . . + « + « + ¢+ . .« . 13.0

trancverse L amoter. & 4+ o « s o o s ¢ 2 o v s s v o Iy
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Bypronippus (1), sp.

The greater portion of a tibis with associated astragalus,
Mo, 2561, C.l.T, appears to revresent this anchitheriine genus. These
elements were found at locality Ho. 323, approximately fifty feet
stratigraphically sbove a horison oontalning Merychipous and Parahippus.
The tibia lacks the proximal end including the cnemial crest, alw
the rest of the speoimen is well preserved with the astragalus in arti-
culation. The elements belong 0 a very large heavy-limbed equid. The
only figured or measured tibia of Hypohippug availeble for comparison is

that of Hypehlpous (Drveohipmus) nevedensid from the Cedar Mountatn beds
3
¥

of Nevada. No. 2551 is very similar in ite proportions to Bhe latier dut

12 smaller in some of its measurements.

Mepasuremente (in Millimeters)
Hypohippus(?), ep.

Ho. 2551
ColeTe
Tibial
16!!8“!(8’13”“‘&“):-;-.-.&0.'.0 40_0:
grontest Lransverse diameter of distal end 73
Astragalust

groatest transverse dlametere « « v + + . +» » 57
greatest height of articular surface with
the tibia 60,

leryian, Joccu Univ, Calif. Fubl.. Bull. m’pt. eol., W1h9g x@v13g 19186.



Ehinoccerotid, sp.
Presence of & rhinccerotid in the fauna is indlicated dy esveral
fragements of teeth, Nos. and ¢.1.7. Coll. Vert. Pale. The avall~

able material suggests a type with relatively small, shorte-crowned teeth,

MERYCOIDODONTIDAE

Type spegimen.~ No. 2543 Calif. Inst. Tech. Coll.,, palate with den~
tition but lacking the right upper incisor teeth, and assoolated limd
fragments.

Baferred specimeng.- No. 2646 Calif. Inet. Tech. Coll., fragmentary
loft maxillary with P4, and Ml to M3 fnclusive. No. 2644, a fragmentary
left ramus with P4, and M1 to M3 inclusive. No. 2546, palate with de-
ciduous teeth and P4 - M§.

Specific sharacterg.~ Size larger than K. elegans and very close
to that of M. harrisonsnsis. 7The anterior premolars are less reduced and
crowded than im M. slegang. Posterior transverse spur projecting inward
from principal cuep of P3 not connected with the inner border of the crowmm.
Premolars slanting pﬁttaﬂoﬂy more so than in X. harrisonensis and lecss so
than in Y. elezans.
| Description and comparison.~ The author is indebted 4o Dr. Chester
Stock for his notes on the tyr=s of M. glegans, and M. arenarun.

The Caliente species is slightly larger than M, elegans, No. 120 U.S.H.M.k

The basic patterns of the premolars in the two species are very similar,



tut significant differences are present in P3 and P2. P2 possesses a
shorter anterior obligue spuri and the middle transverse spur is directed
posteriorly rather than inward and alightly foreward ae in No. 120.

The oscclusal surface of P3 in Ho. 120 is slightly broader for its
length than in X. calimontamue . The most important character appears to de
exhibited by the posterior transverse inner spur of the principal cusp
in VP§. In M. elegans this spur meets the inner border of the tooth and
forms two Dasins on the internal side. In M. galimontamus the spur does
not reach the inner dorder of the crown, and the anterior basin is not
closed. The spur does not seem to connect with the inner border until
the tooth is very well worn. The premolars of H.elegans are smaller with
- respeat to the sise of the molars than in 4. calimontamus. The premolar-
molar index of . slegang is 0.71, and that of M. galimontamus ie 0.76.

K. arenarum Fo. 8146 A.M.N.H. from the Upper Harrison, is very
similar in slsze to i. caliwontamus. <he premolars and molars of thiws
specimen have greater length than these of M. arensrum, although theiy
width ie very nearly the same. The premolar indices are 0.76 md 0.72 re~
spectively.

P4 of M. wmg_ lacks the well developed internal cingulum
of No, 8146, P4 and P3 are not sc long crowned as are the comparable tSeth
ia the Californian species.

As in M. elegans, the posterior internal oblique spur from the
principal cusp extends to the inner border of the crown. This type of spur
appears to ocour in other species of Merychyus insofar as this can be de~
termined from the illustrations in Thorpe's &onogmp!f'f‘ The specimens
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Y

%Qrp.' Einno Hes, Peabm Mus. Nat,. Hiﬁtu vol, le' part if. 1937,

from Caliente Mountain thus differ from these species in the sbsence of

a connection between this spur and the internal wall of the crown of F3.
The paratypic lower dentition No., 2544 C,1.T. Coll, Vert. Pale. poe-

sessos the typical F4 of Merychyus, as figured by Leonia@:\:/ The P4 of this

i

S,
Q/Miﬁp F.B., Bull. Amer. Mus. Hat, Hist.. vol. XIQ art. 1' 1924,

specimen is almost exactly similar to that in the type of the gemus. The
lower molars tend to be somewhat squarer than those of Y. eleogans and
Y. arenarys.

Merychyus harrisonensis, of the lower Harrison, is slightly larger
in overall length of dentition, dut is very close in size of individual
taeth. The premolar-molar index of the fowmer is 0.77, and the premolars
appear to be slightly smaller although less crowded and less reduced an-
teriorly than those of ¥. calimontamag. ‘.’fhorpoy/commeﬂ M. harrisonensis
the most primitive form of the gemus Merychyus. M. calimontamus has more

Nl
~ Thorpe, ¥.R., op. cit., vol. III, pt. 4, 1937.

advanced features than the lower farrison form, and less advanced features
than M. elegans of the Upper Miocene (7). The stage of evolution of the
Californian species suggests a Middle Miocene age.

Agsooiated with the type palate, No. 2543, are fragments of both
hind limba. The distal end of a left femur, the proximsl endsof the laft
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and right tibiae, both astragall and calcaneil and several metatarsals

and phalanges are preserved. The metatarsals are quite long and slender,

and the shaft of the tibila is narrow and elongate. The measurements ziven

in the table emphasize the delicate character of the limb elements of X, gali-
mgntanug. The propertions of the hind limds of this specimen are strictly
comparable to thoss of the smaller Merychyus elegans minimus. Cemparison

~ with the proportions of Pre g yantasselensiy demonstrates the
dﬁlfforanen between the long-limbed, light forms, and the short-limbed,

heavy types. In the latter gemus and species the calcaneum is longer than
metatarsal 1V, while in the forwer metatarsal IV is one-thind longer than
the calecansum. Similarly the metatarsals of P. vantasselensis are one-third
broader than those of Y. galimontanug, although the metatarsals are very
similar in eize,

A fragmentary palate of M. gcglimontarmus, No. 2546, bearing deciduoms
premolars occurred at the same stratigraphic level several tens of feet
east of the oocurrence ef‘ the type Mt palate. Dpj Dp4, and N] are preserved
on both sides. Dp3 is ehort crowned with moderately prominent external
styles. In its front portion the tooth possesses anterior and antero~
internal basins which are flattened and compressed as in t he permanent pre-
molars, but the posterioer portion of the tooth appears to have the simple
crescent and pillar of a molar. Dpd is short crowned with prominent external
styles. It is molartiformwith double crescents and pillars. K] is longer

crowned than the deciduous teoth and possesses very strong external styles.
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Meagurements {in millimeters)

M. arenaruym Cope M. slogans Leidy K.

Ho. 8146 ¥o. 120 No. 121
» AM N B, AM HH,
Superior dentition:
Length, anterior end of C
to posterior end of U3 w~e—=e 86 88.7
Length, anterior end of P}
to posterior end of M3 wewene 76.4 77.4
Length, anterior end of Pg
to posterior end of M3 ~em—e- 63.1
Pl, greatest oblique length == 6.9 7.6
Pl, width normal to length «wm= 4.3 4.6
- PZs length along outer side ~w= 8.2 8.4
P2, greatest width . 7.2 6.4
F3. length along outer side e« 2.3 8.9 8.7
P3, greatest widih 9.3 8.7 7.8
P4, length along ocuter side ««e 8.8 8.9 8.1
P4, greatest width ——— 12 16.7 9,6
¥l, length along outer side ==~ 12.3 12.9 1.7
Ml, greatest width 13.3 13.8 12.5
M2, length along outer side «~ 15.6 2 16.2 16
M2, greatest width 14.9 14.8 15,1
N3, length along ocuter sids «=- 19 20.5 22.2
M3, greatest widih 15.6 17.3 15.5
¢« transverse width ewecreconces 7.7 T2
Inferior dentition:
length, anterior end of Fa
o posterior end of U comeee 60.7
R&. length along inner si&a e 12.4 10.8 18.7
P4, greatest width 2.5 7.8 7
¥l, length along imner side —-- 12.2 11.8 1.1
M1, greatest width - 9.5 8.7 8.7
¥2, length along inner side ~-- 14.3 ; 14,5 14.3
2, greatest width . wwee 10,9 9.9 10.7
K3, length aleng immer side «-= 23 24.1
U3, greatest width - 10.3 10
& Approximate
1, Measurements from Thorpe, 1937.

92.2
8l.9

8.6
6.2
8.6
7.3
10.2
' 902

31.8
12.6

13.6

17.5
16.2
19.2
16.6

8.2

gontams n.sp.
No. 2543 Ho. 2545
c. IDT.

bie

No. 2044

61
1.4
8,3
12.4
9.5
14.4
11.1
25.8

4 10.8

11.9
3.7
13

16.9
16.8

15 8
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Measurements (in millimeters)

1

M. ,g%;;mgm; P, vantagselensis M. g%;gms pinime®
co ke x@n 2HAS Gux. yﬁ. 12& -Hn xo: 1439
Fowur, greatest transverse

diameter of condylapewammewevss 28,1

Tivia, greatest transverse

diameter of proximsl end wwwwww 31,3 53 24*
Caleaneum, greatest length ~wwewe 48,6 78 i od
Astragalus, greatest length wmewe 26.4 42 ig*
Astragalus, greatest transverse

diameter 16.2 27 12¢
Hetatarsal 1V, greatest length «~~ 62,5 , 65 50

Metatarsal IV, transverse digw
meter of distal end ~eewwwemee- 10,1 l6* e

Digit IV, length of first
phalanx 22.3 13

*  lHeasurements from illustration.
1  reterson, 0O.A., Ann. Carn. Musc., vol. IX, fig. 40, p. 213, 1914,
2 Iﬂm.g rCBQQ Mll Gﬂﬂlo Sox. M!‘n ?01. M, p‘- 4' P 735. 1933.
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T4choleptus(?) sp.

A badly crushed almll and lower jaws of thie merycoidodont, Ne.
2560 C.1,T7. Coll. Vert. Pale., was found at locality 315 in sssociation
with remains of a merychippine horse, Although lacking only the anterior
portion of skull and jaws and the sxtreme posterior end of the skull,
thias specimen has suffered so badly from crushing that exact measurements
and comparisons cannot be made. A gertain amount of caleaveous in filtra-
tion of the specimen has likewise obacured somewhat the character of the
dentition. Hence, only a tentative generic determination can Be recorded.

The skull is long and deep, its length fal ling within that of known
species of Tigholeptus and 4s well above that of Merychyus. The species

of the | line ars on the other hand consideradly larger and

more rodust. The nasals appear t0 be long. The brain case ig narrow,
relatively high, and short. The orbits are small and nearly circular in
outline. The sygomatic proceesss of the Jjugal appear to be thin, and in
all probability the gygomatic arches were slender. A small faclal vaculty
lies immediately anterior to the orbits. 4 larger depression ocours farther
forward in the left émxillary. tut from itsposition and the ocharaoter of
148, borders may be Judged to Tesult from crushing.

In the lower jaw the coronald process ig short and thin, and the
condyle ia robust. The angle is worn away, but the jaw 1s esesentlially
complete in depth below U3,

The superior dentition is badly crushed except for ¥3. The anterior

premolars are absent and P3 and P4 are only partly preserved. The length



of the superior molar series lies between that of W brachymelis
‘h/
‘Dmglasn and that of Ticholeptus rustious (hmy)\’. The diameter of

Y
QfThﬂm. H.agy w' eit.. WI’ III. pt‘ IV. p. 2‘8?' 1937.

R& are greater in FNo. 2580 than in the former species, and smalley than
those of the latter,

The dimensions of the lower molars are gquite close to those of
Z. rusticus.

The characters of the Caliente specimen are not those of any
described middle Tertiary oreodont, although it musm be conceded that the
structural feasures are so poorly exhibited as to obviate the possibility
of recognizing this form as a new species. The probadle presence of
slender sygomatid arches, the long, high and narrow skmll, and the size
Wn'g that the specimen belongs to the gemus Tigholeptus. However, withe
out the characters of the premolars, this determination is still open %o

question. The proportiens of the specimen appear to be between those of
Z. braghymelis and those of a I. rustious.



Heasurements (in millimeters)

Z. brachymelis® 2, rusticus*

Ko. 9731 So0. 19-104
&Q“‘B‘KQ A'OSOXQHC
Bkull
7 Haximum lengthe A 265 257 270
FPostorbital constriction
diametor~ a2 40 40 52.8
- Ordis, anteroposterior
dlameter - -~ B 28 : 28 40
Orvit, vertical clametey wewwesw g 29 8% 42
Depth of ramus below M3 3 46 45 B2.8
Dentition
Superior molar series we— g 64 60 6b6.4
H3, anteroposterior |
diameter 26 28.5 29.6
K3, transverss diameter «weee g 18 23.5 22.1
Inferior molar series 8 66 64 66.4

ML miterqposterior dlameder — g 14 16 14,7

M1, transverse diameter wwwee g 13 o 12.8
M2, antergposterior :

43, anteroposterior

- dianeter 32.5 20 32.6
U3, transverse diameter wwee- g 18 - 14.

B Approximate.

L

¢+ Measurements from Thorpe, 1937
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Merycoidodont, sp. a
A single lower second molar in a jaw fragment, ¥o. 2548 C.I.T,
Coll. Vert, Panle., has éaryco!dodont characters. The crown is moderately
well worn, and tends towa®d hypsodonty. It is larger than ocomparable

2%
testh of Ticholeptus descrided by ‘I'hnrpo'/../ The size and proportions of the

1%/
\/Thﬂrpﬁp ﬂ-‘ao. m- m.: vol, Ixi. 'p@- Iv| Pe 23?; 1937,

tooth lie within the range of teeth of Merycochoerus, and are close to
those of M2 of Meryoochoerus tuwaldi Merriam.

Measurements {in millimeters)

Mﬁ, wterqposterior diametey 23.5

Eﬁ. transverse diameter 17.2

erycoldodont, sp. b
A single lower left M1, No, 2587 C.I.T., several incomplete limd
elements, a symphyseal portion of a mandible, and several broken caniniform
teeth are referred to this form. *he material is from locality No. 326
Calif. Inst. Tech. Coll., Vert, Pale., and is stratigraphically the
lowest vertsbrate occurrence. W1 is very similar to the comparsble tooth

in specimen of lerychyus calimontamus. Its stratigraphic position is
approximately 2400 feet below that of M. calimontanug.



Camelidas

Camelid(?) gen. et sp. indes.

Two small astragall, No. 2588 and No. s are clossly similar in
eize and proportions %o camelid astragali in the collections from the
Merychippus Sone. The latter Rave been referred tentatively to Miclabis.

Cervidas
Dremomeryx(1), sp.

A portion of a lower molar, No, 2649 C.I.T. Coll. Vert Pale.,
Ny

resembles very closely M2 of ggggggggzg‘ggggg;;i': The tooth is low

iﬁ/ |
\ Dougla:l. E,., Ann, Cam‘ Mus. wvol,. Ivg Pe 468, 1809,

orowned with rugose enamel on the external pillars. The forward internal
erescent overlaps the anterior portion of the posterior crescent. A
cuspule, nva; crowws=gsection, lies between the two externsl crescents. The
enterisr orescent is well worn and shows only a trace of $he “palecmaryx~fold."*

An incomplete astragalus, No. 2568 C,I.T7,, from locality No. 315,
Calif. Inst. Tech. Coll., Vert. Pale., may be refsrrable to this gemus.
Comparison with merycoldodont and Camelid astragall reveal several dif-
ferences. This specimen tends to bs wider transversely and lacks the pe-
culiar twiet seen in the upper half of merycoidodont sstragsli. Differences
from mamelid astragali are less apparent, although the robustness of the
specimen contrasts with the slender elongate astragall of Middle Miocene
cadelids.
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ANTILOCAPRI IDAR
Herycodue sp.

Thie form is known by fragments of several lower jaws with broken
teeth, and by one nearly conpleﬁe left lower jaw. JThe latter materisl re-
presents the first vertebrate material collected in the Caliénte area, and
vas found by John B, Stevens in red sandetone appromimately 250 feet above the
maln basalt flow at Padrones Spring. ‘It is the only fossil vertebdrate
obtained thus far in beds above the main dasalt.

’ Specimen No. 642 C.I1.7. is a nearly complete left ramus with P2,
P4, and M1-M3, The pattern of the arown of the premolars can noet be dig~
tinguished and several teeth are broken. The teeth appesr to be moderately
hypsodont. Vhen compared with an advanced merycodont, Marycodus of

o .
gerroen sis (Frick), No. 1997 C.1.T., from the Avawatsz Hmmtainu?./ & namber

'30
‘/Renuhaw. P.C., A Tertiary Mammalian Fauna from the Avawatz Mountains,
San Bernardine County, California, Carn. Inet. Wash. pub. No, Bl4,

I. P » 19398,

of differences are readily observable. The prewolars are much less re-
duced with respect to the molars, and the post-sysphyseal disstema is
relatively shorter. 4s a long diastema and reduced premolars are con=
sidered to be progressive characters, the individual from Caliente Mountain
is much less advanced than the Avawats species. whe Caliente specimen

| is more robust than M. cof. gerroensis, but its overall length ia very

much a8 in the latter. The Avawatz form possesses s more slender ramus

with much longer post-symphyseal diastema.
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Illustrations of jaws of M. negatus from the Barstow Miocene of

%rlongc K.L.‘ Univ. Cal. Bull, D&pt. Geol, SQ,--Q vol. 17; plo %Q 1927,

California, as well as measurements taken from these illustrations indi-

cate that Furlong's material is intermediate between the Califnte and

Avawatz merycodonts in length of diastema, reduction of premolars, and

robustness of jaw. M. nsgatus is such closer to Y. of. gerrnenais,

but has a shorter diastema snd a more robudt jaw.

Hegsurements (in millimeters)

and Batios

%ﬁ%a‘. ‘%¢ u.cC,

Length from meatal fgoramen to
posterior end of M3
Length of dlastema from anterior
end of mental foramen to an-
terior end of P2 21.3

i

86

Depth of jaw below P2 13.2
Dgpth of Jaw below M3 - 22
oposterior dien
Posuygphynal dinstema tio~ 0.76
~—c Tatio s 1.3
M: total length 26
M1, long diameter 7.5
Hl, greatost transverss dlameter ~--5.3
M2, long diameter 8.7
2, greatest transverse diameter - 5.7
M3, long diameter 16.6

M3, greatest transverse dismeter - 5.9

8.45

33
18
17

0.8
¥} 1.8

75
8.7
16

H.of. gz;%e?gég
ﬁ@u 1%7. X ™

83.8

36
11.4
17.8

0.48

2.3

36
8.9
3.3

11.4
5.9

17.3
4.7

*, JiMsasurements from Illustration, Purlong, XE.I., op. git., pl. 25, 1927.

8 Approximate.



