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Introduction.-The Sespe deposits of southern California have yielded
several cricetine-like rodent specimens. Rodent types other than those
related to Paramys and its allies are rarely found in the Eocene of the
North American continent. Hence, these specimens are not only of
interest from the standpoint of adding new types to the Eocene fauna,
but also in that they may eventually aid in the solution of the difficult
and complex problem of rodent differentiation.

Eumysops simplex, n. gen. and n. sp.

Type Specimen.-Left ramus with M1-M3, No. 1759 Calif. Inst. Tech.
Vert. Pale., figure 1.

Referred Specimens.-Left ramus with MT-M2, No. 1760 Calif. Inst.
Tech. Vert. Pale.; left ramus with M2-M3, No. 1778 C. I. T. Vert. Pale.

Locality.-Sespe Uppermost Eocene, north of Simi Valley, Ventura
County, California; Locality 150 C. 1. T. Vert. Pale.

Generic Characters.-No antero-median cusp on MI. Heel of M3 not
contracted posteriorly. Internal spur of hypostylid generally well de-
veloped. Protolophid uniting protoconid and metaconid; never dis-
connected from metaconid to form a pseudo-hypostylid spur as in posterior
cheek-teeth of Eumys. Connection between hypostylid and protoconid
weak, lacking in some specimens. No entoconid on M3.

Specific Characters.-Metastylid somewhat less developed on Ml than
in Eumysops vetus. Metastylid not present on M2. Connection between
hypostylid and protoconid generally less well developed than in E. vetus,
sometimes lacking.

Description.-No. 1778 is the only specimen of Eumysops which shows
much of the ramus. The masseteric fossa terminates under the first
molar. The masseter lateralis ridge is relatively strong, the masseter
medialis ridge relatively weak. The latter characters are present inEumys
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but are reversed in Peromyscus. A striking feature in the ramus seems
to be presented by the long posterior extension of the condylar portion.
The trigonid in MI of the genotype is composed of two subequal cusps,

the protoconid and metaconid (see Figs. 1, la). These cusps are connected
at their posterior borders by a crescentic loph, the protolophid. Running
forward and inward from the protoconid is a short ridge apparently repre-
senting the upward extension of a short anterior cingulum. This ridge is
the only trace of an antero-median cusp in the first lower molar. In the
referred specimen, No.
1760, the ridge is absent
but a short anterior cingu-
lum is present. Running
back from the metaconid Prdg7metd
is a depressed ridge which hy5d // ptphd
terminates in a small hys ) t
metastylid. A large hy- int
postylid is situated be- hyd
tween protoconid and hy- / ento
poconid. It does not con-
nect anteriorly with the \hyhd
protoconid in the geno- la
type. Greater tendency
toward such union may
be discerned in No. 1760,
but in neither case is the

PLATE 1
connection strong as in
Eumys Internally the Figure 1.-Eumysops simplex, n. gen. and sp.
Eumyps.yli the Genotype specimen, No. 1759; approximately X 12.
hypostylid throws off a Figurela.-DiagrammaticfigureofEumysopsmolar,
spur, here termed the in- greatly enlarged. Ento, entoconid; hyd, hypoconid;
ternal hypostylid spur, hyld, hypoconulid ridge; hpyhd, hypolophid; h.ysd,
which curves slightly for- hypostylid; int, internal spur of hypostylid; meld,
ward. A similar spur, but metaconid; prd, protoconid; ptphd, protolophid.

Calif. Inst. Tech. Vert. Pale. Coll. Sespe Upper-with less development, ex- motEoee Clfri.
tends forward and out-
ward from the external side. In No. 1760 the hypostylid presents a tri-
angular wearing surface with the internal spur apparently absent or
obliterated; the external spur extends almost to the margin of the tooth,
and a rathet indistinct connection exists with the base of the protoconid.
The hypostylid is united posteriorly with the hypoconid. Hypoconid
and entoconid are connected by a hypolophid. A strong hypoconulid
ridge curves backward and inward from the hypoconid to form the pos-
terior margin of the tooth.
M2 is the largest tooth of the cheek-tooth series. This tooth is quite
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similar to M1 in general plan except that it is larger; the principal anterior
cusps are set farther apart; there is no trace of a metastylid; the hypo-
stylid is more of a loph than a cusp with much greater development of the
spurs, especially the internal one; and the anterior cusps are united by
means of a small anterior ridge in addition to the posterior connection.
This ridge in the type is formed chiefly by what appears to be a small
cusp. In the referred specimen, No. 1760, only an enamel ridge is evident.
No anterior connection apparently exists in No. 1778. The ridge in this
specimen unites with the cingulum. No. 1760 differs somewhat from the
type in character of the hypostylid. In the former specimen the hypo-
stylid retains a more cusp-like shape. A slight indication of a metastylid
is evident in No. 1778. The hypostylid is cusp-like, and the internal spur
is hardly more developed than in MI of No. 1759.
M3 narrows gradually toward the posterior end. The protoconid and

metaconid are connected by the protolophid. A small ridge runs from
the protoconid to join the anterior cingulum and forms a weak connection
internally with the metaconid. The talonid consists of a hypoconid with
strong posterior ridge curving around the border of the tooth and extending
well forward on the inner side. An entoconid is absent. The hypostylid
is well developed with spurs extending inward and outward. The external
spur shows a weak connection with the protoconid. Details of this tooth
are somewhat obscured by wear. In No. 1778, no anterior connection of
protoconid and metaconid can be discerned unless this is established by
the cingulum. The hypostylid-protoconid connection is somewhat stronger
than in the type.

Eumysops vetus, n. sp.

Type Specimen.-Right ramus with M1-M3, No. 1761 Calif. Inst. Tech.
Vert. Pale.

Referred Specimen.-Badly damaged left ramus with M1-M3, No. 1762
Calif. Inst. Tech. Vert. Pale.

Locality.-Sespe Upper Eocene, north of Simi Valley, Ventura County,
California; Locality 207 C. I. T. Vert. Pale.

Specific Characters.-Metastylid a distinct cusp in Ml and M2. Hypo-
stylid and protoconid weakly united.

Description.-This species is close to Eumysops simplex. The meta-
stylid of E. vetus is a distinct cusp in M1 and M2. The internal spur of
the hypostylid joins the metastylid in M2, sometimes in Mi. The hypo-
stylid unites with the protoconid on the external side of the latter cusp
in MI and M2, more toward the median line in M3. However, the strong
median connection present in M2 and M3 of Eumys is lacking. The
connection of hypostylid to hypoconid is less well developed in E. vetus
than in E. simplex. This is most marked in MI. In No. 1761 the hypo-
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stylid in M2 and M3 is quite loph-like. The characters of the hypostylid
may be due in part to wear or preservation of the specimen.

Eumysops cf. vetus Wilson
Specimen.-A small fragment of left ramus with Ml, No. 1763 Calif.

Inst. Tech. Vert. Pale.
Locality.-Sespe Upper Eocene, north of Simi Valley, Ventura County,

California; Locality 202 C. I. T. Vert. Pale.
Description.-It is doubtful to which species of Eumysops the 202 speci-

men should be allocated. In character of metastylid specimen 1763
appears to be intermediate between E. simplex and E. vetus. In degree
of hypostylid-hypoconid union No. 1763 most closely resembles No. 1760.
On the basis of stratigraphic position, No. 1763 should be closer to E. velus.

Comparisons and Relationships.-Eumysops shows a number of characters
which serve to distinguish it from the White River genus Eumys. The
most striking difference is the absence of an antero-median cusp on the
first lower molar. In Eumys this cusp is well developed and not much
less prominent and robust than the principal cusps. Eumysops never has
more than faint indication of this cusp. MY of the Sespe genus is further
distinguished by presence of a metastylid and by a somewhat more external
position of the hypostylid. The internal hypostylid spur of M2 is
generally much better developed in Eumysops. There is no tendency
toward disconnection of protolophid and metaconid with formation of a
pseudo-hypostylid spur as is the case in at least the posterior molars of
Eumys. The hypostylid is only weakly, if at all, connected with the
protoconid. In Eumys a fairly strong median connection exists between
these two cusps. Lastly, in MY and M2 of the Sespe genus no connection
exists between hypostylid and hypolophid. In Eumys the loph uniting
the posterior cusps forms a more anterior connection between hypoconid
and entoconid than in our genus, and unites with the posterior part of
the hypostylid. SchaubI apparently believes that the hypolophid ("hypo-
conidhinterarm") of Eumys has become disconnected, has disappeared,
and that a new anterior connection ("nachjochkante") has arisen. If
the hypolophid of Eumysops is really the "hypoconidhinterarm," a pro-
found difference exists between Eumys and the Sespe genus in the origin
of the loph uniting the posterior cusps in M1 and M2. As stated pre-
viously, M3 of Eumysops narrows gradually toward the posterior end and
the posterior half is not contracted as in Eumys. The protolophid in M3 of
Eumysops is similar to that of M2 and thus differs from the corresponding
tooth of Eumys, which shows perhaps an even greater tendency to form
a pseudo-hypostylid spur than in M2. The hypostylid in M3 of the
Sespe genus is rather weakly united to the protoconid by the external
hypostylid spur. However, the union of the two cusps in No. 1778 is
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somewhat stronger than in the genotype. In Eumys the median connec-
tion of the hypostylid with protoconid is strong. The cheek-teeth in
Eumysops are lower crowned than in the White River genus.

It is beyond the scope of this paper to make extensive comparisons
with European cricetids. However, comparisons made with these forms
by means of Schaub's beautifully illustrated monograph2 show that
Eumysops is quite distinct and, applying Schaub's views on the cricetine
molar, more primitive in several respects. The stratigraphic position of
Eumysops would tend to confirm the latter statement. Paracricetodon
and Cricetodon are European cricetids which may be compared to Eumysops.
In none of the types illustrated by Schaub is the protolophid strongly
united with the metaconid in all three molars as in Eumysops. The
nearest approach to this condition in the European forms is found in
Paracricetodon cadurcense and spectabile.3 However, in M3 of these
forms the protolophid is somewhat detached from the metaconid, at least
in certain individuals. The antero-median cusp of M1 is generally well
developed in the European cricetids but in several species such as P.
spectabile and P. cadurcense, it is variably developed and some specimens
apparently show virtually the same condition as in our form.
A major difference between Eumysops and European cricetids may lie

in the development of the hypolophid. This crest in the Sespe genus is
posterior in position as compared to a similar ridge seen in cricetids from
later horizons. If this loph represents the "hypoconidhinterarm," it is
much better developed than in any other known cricetid, and Eumysops
would not possess a "nachjochkante" in the sense of Schaub at all.4 There
is no other spur or loph which might be interpreted as a "hypoconid-
hinterarm." In addition to the characters mentioned above, Paracrice-
todon has generally no open valley between metaconid and entoconid,
but a ridge formed by the antero-posterior extension of the two internal
cusps bounds the internal margin of the tooth. In Eumysops, a sharp
valley is present between metaconid and entoconid. Lastly, M3 of
Eumysops is not noticeably elongate as in Paracricetodon and does not
bear an entoconid as in the latter genus or, indeed, as in niost species of
Cricetodon. Presumably in this character Eumysops is more advanced
than the early European cricetids. Presence in M2 of most specimens of
Eumysops of a minor connection between protoconid and metaconid,
which is anterior to the protolophid, is apparently also an advance beyond
at least one European type. P. cadurcense. The latter species shows only
a very weak connection, but in most European cricetids the ridge is
as strong as or stronger than in our form. Of the many species of Criceto-
don from the Quercy, C. gergovianum seems superficially to resemble
Eumyso.ps most closely. However, Schaub states that this species is not
a primitive type. It is to be distinguished by (1) presence of an antero-
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median cusp in M1; (2) protolophid not united with metaconid in M2
and M3;. (3) a weH developed union of hypostylid with protoconid in
M2 and M3; and (4) no trace of hypolophid. On the other hand, it is
the only Quercy species which lacks an entoconid.
According to Schaub5 the oldest cricetid recognized previously is Crice-

todon schaubii6 from the Sannoisian of China. This form is based on
two isolated lower cheek-teeth, M2 and M3, of which the former is the
type. The type is distinguished from ours by its short internal hypo-
stylid spur, and somewhat free protolophid. M3 has a well developed
entoconid.

Only two genera of rodents in the Eocene of North America, other than
the present one, cannot be referred to the Ischyromidac of Matthew.
Protoptychus Scott7 is quite evidently not related to the present genus.
Pareumys Peterson8 was referred to the Muride by Peterson, who appar-
ently considered it to be related to Eumys. I do not think the genus is
murine, and it is quite possibly an ancestor to Cylindrodon. It is clearly
not related to Eumysops. v

The phylogenetic position of Eumysops is uncertain. Remains of the
genus are limited to fragmentary lower jaws, and in absence of any knowl-
edge of the zygomasseteric region of the skull a discussion of the position
of the Sespe genus is obviously limited to structural details of tooth pattern
which, as far as the present state of our knowledge goes, may or may
not be significant from a phylogenetic standpoint. Eumysops possesses
several characters that may be regarded as very primitive and that serve
to indicate the genus to be one of the most primitive of cricetine-like
forms. However, absence of an entoconid in M3 marks an advance for
Eumysops beyond Paracricetodon and most early species of Cricetodon.
Eumysops may be ancestral to Eumys. As a matter of fact, the Sespe
genus is closer to Paracricetodon and Cricetodon in many characters, but
this may be due to a rather rapid advance made by Eumys along certain
specialized lines. The absence of an entoconid in M3 seems to preclude
ancestry to European genera.
Nothing has been said thus far concerning possible relationships of

the Sespe genus to rodents other than cricetine types. These should not
be overlooked in view of the primitive character of Eumysops. Certain
European Oligocene representatives of the Sicistinae are peculiarly close
in molar structure to the Cricetine. This similarity in the two groups is
most troublesome in dealing with the lower dentition. As a matter of fact,
a number of specimens of fossil rodents were first referred to the Cricetide,
apparently incorrectly, and more recently transferred to the Sicistine.9
Eumysops shows some characters which may be characteristic of the
Oligocene Sicistinae. Two of most importance are: (1) great develop-
ment of the internal hypostylid spur to reach the internal border of the
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tooth in M2; and (2) obliquely place hypostylid ridge when such a ridge
exists as in No. 1761 from locality 207. It should be mentioned, however,
that in No. 1778 the internal hypostylid spur is rather short, and the weak
connection between protoconid and hypostylid is more or less antero-
posterior.

Representatives of the Sicistinae are at present limited in their distribu-
tion to Eurasia. No definite fossil record of this group has yet been
recorded on this continent, although both Protoptychus and Paciculus
have been referred to the Dipodoidea. The Recent Zapus of North
America and an undescribed zapodid from the Pliocene of Nevada in
the California Institute collections further indicate that the Zapodidae
may have been present in North America throughout most of Tertiary
time. On the other hand, the Cricetide are definitely known from Oligo-
cene to Recent in North America. In absence of any conclusive evidence
to the contrary, it is perhaps best to place Eumysops in the Cricetidae.
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FUNDAMENTAL GEODETIC SURVEYS IN THE UNITED
STATES NEARING COMPLETION

By WILLIAM BowIE

DIVISION OF GEODESY, U. S. COAST AND GEODETIC SURVEY

Read before the Academy, Monday, November 19, 1934

Geodetic surveys have been carried on in the United States by the
United States Coast and Geodetic Survey, the several branches of the
Corps of Engineers of the United States Army, the United States Geological
Survey and a few private organizations for many years, but it is only
during the past few decades that these surveys have been extended rapidly.
The greater part of these surveys have been made by the Coast and
Geodetic Survey, which was organized in 1807 and started field operations
in 1816.
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