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IN 1962 ancl 1963 Dl. Joseph A. Tihen and field parties from the 
University ol Notre Dame collected foss~l vertebrates at a locality in 
Brown County, Nebraska. The  site lies east of the Norden-Johnstown 
road about 300 yards qouth of the bridge by which the road crosses 
the Niobiara River. Tihen and Chantell (1963) named the site the 
"Norden Bridge Quairy" and callecl the faunal assemblage the Norden 
Ridge local launa. The  site is in thc lower palt of the Valentine 
loimation and can be regarded as late Miocene, early Pliocene, or 
tl ;~nsitionitl between the two epochs. Estes and Tihen (1964) summar- 
i~ecl the fish, amphibian, and reptile faunas. Mammalian fossils were 
a150 lecoverecl from the quarry. The  thirty-five liagments pertaining 
to tlipotloicl rodents are described in this report. The  remainder of the 
lodent fauna will be treated in a later paper. 

The  Nortlen Rridgc rodents were tleposited in the Museum of 
Paleontology, University ol Michigan (hereafter designated UMMP). 
Sl~ecimens lroin another Valentine quarry, the University of California 
locality V-3218 in Chelry County, Nebraska, were also studied. These 
are llousecl in the Museum of Paleontology, University of California 
at Berkeley (designated UC). 

Procedures for mcasuring and illustrating the specimens are those 
01 Klingcner (1963). Nomenclature of clental pattern elements follows 
Wootl and Wilson (1936). 

* Department of Zoology, University of Massachusctts, Amheist, Mass. 
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FAMILY DIPODIDAE (senszl VINOGRADOV, 1937) 
SUBFAMILY SICSSTSNAE 

?Plesiosminthz~s sp. 

MATERIAL.-UMMP NO. 52872, a right mandible with incisor and 
W1,-M,; UMMP No. 52873, 2 isolated M,'s; all from the Norden 
Bridge Quarry, SEG S W g  of Sec. 33, T .  33 N, R. 23 W, Brown 
County, Nebraska; also UC No. 36106, a left mandible with MI-M,; 
UC No. 36107, a right mandible with MI-M,; and UC No. 36137, a 
left mandible with MI-M,; all from University of California locality 
V-3218, between N\AT and SW quarters, Sec. 24, T .  34 N, R. 26 W, 
Cherry County, Nebraska. 

1 ~ ~ s c n s ~ ~ s o ~ . - T h e  mandible is slender, and the molars agree in 
pattern ancl degree of hypsodonty with those of described species of 
Plesiosminthz~s, sen,su Wilson, 1960. The  masseteric crest extends Eor- 
ward to the level of the anterior edge of MI. The  anteroconid of M, 
varies considerably. In the Norden Bridge sample the anteroconid may 
be representecl by a labial cusp and a riclge running anteromediad 
from the protoconid (Fig. 2B), a single cusp, or a pair of cuspules. 
In the series from UC locality V-3218 the anteroconid may be a single 
cusp, a pair of cuspules, or a small labial cuspule with a low cingular 
crest. The  mesolophid is present but low in both series, and the meso- 
conid is recognizable. The  metaconid is connected with the central 
ridge of the tooth by a single crest. A distinct hypoconulid is present. 

The  anteroconid of M, has labial and lingual cingular arms and is 
connected centrally to the anterior ridge of the metalophid. The  
mesolophid in this tooth is a low crest, and the mesoconid is not 
distinguishable. 

The  single M, from the Norden Bridge Quarry (Fig. 2B) lacks one 
lingual crest, probably the mesolophid, and differs in this respect 
from other described M,'s of Plesiosminthzu. The  crest is present in 
the material from UC V-3218, however, and its absence in the Norden 
Bridge specimen can probably be attributed to individual variation. 

Dimensions of 3 M,'s in the Norden Bridge sample are: 1.4 X 1.1, 
1.5 x 1.2, ancl 1.4 x 1.1 mm. Dimensions of one M, are 1.4 x 1.1, and 
of one M, 1.0 X 1.0. The  single toothrow is 3.9 mm. long. 

The  Valentine specimens were compared with the type of Macro- 
gnathornys nanzls, clescribecl by Hall (1930) from the Lower Pliocene 
Fish Lake Valley beds of Nevada. Macrognathomys differs in that the 
mandible is proportionately much more slender, the masseteric crest 
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reaches only the level of the l~rotoconid of M,, and, as \i\Tilson (1960) 
notes, the dental pattern approaches that of Sicisto, particularly in  the 
tcntlency towartl Sornlation ol strong central ridges in the molars. T h e  
type ol i\/lacrog77crtho~1lys 710711ts (UC No. 29634) differs from Hall's 
i l l~~stratioii  (Hall, 1930, fig. 13) in that the low mesolol~hid on M, 
reitclies (lie lingual rnargin oS the tooth, and there is a low inesolopliitl 
on M,, not sliown in the drawing. 

Wood (1935), Galbreath (1953), Black (1958), ant1 Vi~ilson (1960) 
tlescribetl spec:ies of Plesiosrt~itr thus from early Miocene North Ameri- 
c:un tlel~osits. T h e  Valentinian I'or~n seems to be referable to the same 
genus, but in view ol' the extensive vai-iability of fossil populations of 
Plesiosmintl~~~s, definite assignment to genus ant1 species should await 
discovery of inore Tertiary sicistine material. I t  is unlikely, however, 
that the Valentirlian form is congeneric with ~Warrog~~nthorn~ys nccn~is. 

Megasminthus tiheni, genus ant1 species new 

TYI>K.-UMMP No. 52874, a Iragment;try palate with ga r~ i a l  left ant1 
1.ig.11~ too~hrows. 

~<EI:EKKI.ID MATERIAL..-(all UMMP) Nos. 52875 and 52876, broken 
lelt mandibles with M,-M,; No. 52883, 4 isolated M,'s; No. 52877, 
7 isolated M,'s; No. 52878, 5 isolated M,'s; No. 52879, 5 isolated ML's; 
No. 52880, a Iragmentary right maxilla with Pi-M2.; No. 52881, a 
fragmentary right maxilla with MI-M" and No. 52882, 5 isolated M2's 
and 1 isolated Ms. 

Type Honizo~.-Valentine formation, Nortlen Bridge Quarry. 

TYPIC LOCALITI~.-SE% S W g  of Set. 33, T. 33 N, R. 23 W, Brown 
County, Nebraska. 

Dr~c~osrs . -A large jurnpiiig mouse, intermediate in rnost palatal 
and dental characters between sicistine ; ~ n d  advanced zapodine rodents. 

1 )~s~1<1~~1o~. -Av; l i l ab le  palatal material (Fig. 1) shows that the skull 
is heavily constructed. T h e  large anterior palatine (incisive) foramina 
terminate posteriorly at the level of the anterior edge of Pl, as in the 
North A~nerican Miocene l'lesiosn7inthzls (Scha~rbezlmys) sabrae (Black, 
1958, fig. 1.4) and in the Asian Oligocene Plesios71lintl~z[s (Parasm,inthus) 
tmrgi~rgoli (Bohlin, 1946, fig. 2:8). I n  Recent Eozapz~s these foramina 
reach slightly larther back, ;tnd in  Rccent Zafi~ls, A~afic~eozafiils, and 
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Sic,ist(i they extcncl back to or beyontl the level ol' the anterior bor- 
tler of X I 1 .  

T h e  ~,oste~-io~. 11al;ltine ;I]-tcrial for;~rnina are ; ~ t  the maxillopalatine 
suture opposite ;1I" ant1 they are closer together than in Znp~rs.  
. \nterio~- to them the m;~xi l l ;~  is tleeply groo\.etl b!. the posterior palatine 
;11*teries. In the p;tl;~tine bones behintl the postel-ior palatine arterial 
I'oramina is it 1x1i1- of for am in;^ set in pits. In 11i;rny Recent rodents, 
comparable for;~min;t transmit the posterior palatine lteins. Presumably 
these foramina (licl so in ~\/lcgnsr,~illtltlrs also. These posterior, preswrt- 
ably \.enous, foramina are fount1 in Recent Sicistn (VinogracIov, 1937) 
and in Plrsiosmintlllrs t r ~ ~ ~ g i n g o l i  (Rohlirl, 1946). They are not found 
in fossil 01- Recent fiioztiplrs, Zcip~rs, or hTnpnroznp~r.r. 

FIG. I . l':~l;~tc o f  J l l f , q t ~  \ t t ? j ~ t t l t  ~ i q  t i l t t , ~ i i  ( t \  pc S ~ C C ~ I I I C I I ) ,  l ' J t \ lP  No. .5287 I. 

T h e  \#en tral surface of the inferior 7ygornatic root in 1llc~gns~71intl11ls, 
;is in other dipodoids, bears ii distinct tubercle lor the origin of hl. 
masse ter superficialis. La terad from this tnbercle cur\.es the line of 
origin of hi. mitsseter lateralis ~~rofunclus. llorsally, the inferior zygo- 
matic root is tleel~ly grooved by the channel for the passage of the 
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infraolbital branch of the maxillary nerve ancl the infraorbital blood 
vessels. The  lateral lamella which separates the nervous ancl circulatory 
channel from the muscular foramen is very low in iMegasmznthzis, as in 
some specimens of Siczsta (Bohlin, 1946). The  channel is usually open 
dorsally in sicistines, but it is closed in other dipocloids by fusion of the 
dorsal rim of the lamella with the lateral wall of the rostrum. 

In both upper ancl lower molars the degree of hypsodonty in 
Megc~sn7ilzthtis is intermediate between the brachydont condition seen 
in Pleszosminthzts and the subhypsodont condition seen in Eoznpzis, 
Zripzts, and Napaeozapzls. The  cusps in Adegasminthzis are bulbous, 
rather than pointed, so that occlusal su~face increases ra~iclly with 
tvear, and the valleys intervening between cusps become narrow. The  
molars of Megas717 217 thzis are somewhat larger than those of the largest 
living sicistine ant1 7apodine rodents. 

The  upper toothrow tapers strongly, being broader anteriorly. P4 is 
st1 ongly inclined postei omediacl against M1 and b e a ~  s a single central 
cusp. M1, in contlast to the other molars, has a rounclecl anteromedial 
cornel. In NI1 the piotocone, anterocone, ancl anterior cingulum are 
united to form a ridge separated from the hypocone, mesocone, and 
paracone by a deep valley. This valley is the lateral continuation of the 
internal re-entrant fold. In figured specimens of Pl~szosmznthzis  this 
valley is interruptetl by a connection between protocone and mesocone. 
Zu,bzrs and Napneozapzls resemble Afegasnzinthzis in this character, 
since in young individuals the valley is usually open. The  posterior 
cingulum in MLI' of Adegasmznthus is almost independent of the 
hypocone. 

i\lIL differs lrom MI in si7e and shape, but the patteln differs only in 
that the mesolop11 tends to be belter developed, and the posterior 
cingulum tends to be more closely connected with the hypocone. 
In the M? of Eozap?rs, Zapzts, and ~\Tapneozapzls, the internal re-entrant 
is cut off by a connection between hypocone ancl protocone even in 
little-worn teeth. ~\degasminthzis cliffers from othei 7apoclines and re- 
sembles Ple s io smzn th~~s  in that this re-entrant remains open into late 
wear stages. 

The  mandible of l l f e g a s n ~ z ~ ~ t h z i s  is massive by comparison with other 
7apoclines and sicistines. The  masseteric crest teiminates anteriorly at 
[he level of MI. 

The  lower dentition (Fig. 2A) is morphologically intermediate be- 
tween Pleszosnzl?lthzis and Zapz~s .  MI is slightly broader posteriorly 
than anteriorly. The  anteroconid is a single small cusp in the midline 
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I I mm. 

FIG. 2. .I: L.eft lo~vcr tootllrow o f  . l lego\~~iintlllrs filrc.~ii.  CM11 I' So. I,?X'i(i. 

R: Right lower tootliro~v of  ?l'Iesiosmintli 11s sp., Uhf 11P So. 52872. 

of the tooth and is constant in 5 a\.ail;~ble All's. In Plcsiosmintlrrrs the 
;~ntc~.oconitl is often highly \,ariablc (Bohlin, 1946; 13lack, 1058; llTilson, 
l!)fiO). It is also \~ariable in Eoznpus ant1 seems to he absent in Plioznp~rs, 

I I I I ~  in Znp~rs ant1 ATnpncrozn/~~rs it is a major structural clement of the 
tooth (Klingetier. 1963). T h e  mesolophid in ~Ilrg~~rr11i~7thrrs is relatively 
higher than in Pl~s ios?~ i in th~ t s .  Lateral to the mesoconicl ancl lying in 
tlic cs tei-nal re-en tran t is ;I small hillock that may repl-esen t Schaul->'s 
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"Gegensporn," but only in worn teeth does the surface of this element 
join that of the mesoconid. The  "Gegensporn" is a much higher and 
important part of the pattern in advanced zapodines and jerboas 
(Stehlin and Schaub, 1951). The  hypoconulid in the posterior cingulum 
is well developed in Megasmi?zthz~s. The  postentoconid fold seems to 
close off earlier than the postmetaconicl or postmesoconicl folds do. 
In little-worn teeth a trench separates the mesoconicl from the metalo- 
phitl. This trench is present in Plesiosnzi~7thzis and Eozapzis, ancl rarely 
in Znpzis (Klingener, 1963). 

111 M2 the anteroconid has a high lingual arm and a lower labial arm, 
ancl is joined to the metaconid. In 2 of 6 specimens there is no ridge 
between anteroconicl ancl protoconid, so that the pattern of the tooth 
resembles that illustrated for Plesiosminthzis (Schazibeumys) grnizgeri 
by IA~oocl (1935). The  hypoconulid is present. 

M, is a large, complicated tooth, not reduced and simplifiecl as in 
Zapzis and Nnpaeoznpzu. 

Measurements of the teeth are given in Table I.  

TABLE 1 

M l i ~ s u ~ E n r ~ ~ ~ r s  OF TEETII OF Mega.\rnintlzus tihelli, IN h1M. 

Tooth Nulllber Observed range Meail 

hIl (5 )  Length (1.8-2.0) 1.88 
XVidth (1.4-1.5) 1.42 

XI, (8) Letlgth (1.8-2.0) 1.85 
TViclth (1.4-1 .G) 1.50 

M:, (7) Length (1.5-1 .6) 1.56 
X,\ricl th (I,4) 1.4 

XI1 ( 8 )  Length (1.8-2.1) 1.91 
Witlth (1.7-2.1) 1.92 

M2 (9) Letlgth (1 .5-I .7) 1.58 
Tlritlth (1.6-2.0) 1.76 

; \ I ~  (3) Length (1.1-1.2) 1.17 
Width (I .&I .6) 1.53 

DISCUSSION 

The ?Plesiosminth~is remains in the Valentine faunas indicate that 
primitive, brachydont sicistines persistecl in North America into the 
early Pliocene. lMacrog~zathonzys might have evolved from this Ameri- 
can stock, or it might have evolved in Asia. The  ?Plesiosminthz~s series 
from the Norclen Bridge Quarry ancl from UC locality V-3218 seem to 
be relerable to the same species; larger series from both localities would 



be desirable. Estes and Tihen (1964) regartlet1 the lailnas lroin these 
quarries as approximately contemporaneous but ecologically cliffel-ent. 

iVlegnsmintllzts is stuucturally transitional between sicistine and ad- 
v;rnced zapocli~le rodents; i t  could as well be assigned to tlie sicistine 
subfamily as to the zapodine. Sicistirle ch;~r;~cters ol the genus include 
structure of the palatine foramina, structure ol the irlferior zygomatic 
root, and many details of molar pattern. T h e  tle~ltition o l  Z a p ~ ~ s  is 
])I-esagetl, however, in the ii~ci-easetl liyl>sotlonty of the molars, the 
constant, single, central anteroconid in Ril,, the iilc:ipient. "Gegensporn" 
in the same tooth, the irlcreasetl irnl,ort;~nce of the mesolophit1 in the 
lower molars, 21ntl the deep penetration o l  the intcl-nal re-entrant Told 
in M1. The  prlate, mandible, and molars ol ~Vl~gc~s t t i  ill t h 1c.r are indeed 
more m;issivc than those o l  any living Z n p ~ i s ,  ant1 this might indicate 
th ;~ t  iV[cgns~tri,ith~rs tihc,rli is not genetically a~icestral to Znpzis. It is 
probable, however, that lrlassiveness ol tlle mandible and lower tlenti- 
tion decreased in at least one species lineage of Zclpzrs between the 
lllll>ermost Pliocene ant1 the Recent (I<lingener, 19(i:I), and il  a com- 
p;wable lrend exisled between early ;lnd late Pliocene, i\/leg(r,srnintflzrs 
might well be the direct ancestor of Zcrpzrs. In any event, the structural 
intermediacy 01 iVlcgasni in  thzrs between l'lesio.sr~ii~i thzrs and Znpzls 
strengthens tlie hypothesis that P1rsios~71i~~tlzz1~ M~;IS a~lcesti-a1 to zapo- 
(lines. 

The  existence of iV leg~sr~z i~ i t l r~rs  also has i1nplic:rtions regarding the 
position of Pliozc~prrs in dipodoid phyloge~ly. PI-eviously (Klingener, 
1963) I noted that Plioznpus lacks some dental features which wo~lld 
he expecletl in a mid-Pliocene ancestor of Znprrs. T h e  existence of 
A/lega.nsniinthrrs, a better structural a~lcestor of Zctpzls, in the earliest 
Pliocene implies that Plioznp~rs is not on tlle line leading to Znpfis .  
Furthermore, Srllinlski (1962, 1961), in describing Sr17i?7thozap,/rs jnnos- 
.91i from the lowel- Pliocene of Poland, recognizetl strong similarities 
between Sniinthoza;bz~s, Plioznpzls, and Eoznplrs. Snlimski regartled 
Stti,i~itlrozapzrs 21s a steppe form with Central Asian, rather than Euro- 
pean, allinities. Perlr;~ps S~nintlloznpzrs, Plioznpris, and Eoztlpz~s belong 
to a rather isolatecl subgroup o l  zapodines centered in Asia, with a 
Irislory extending at least as lar back ;IS the early Pliocene. 

For permission to tlescribe these specimens, ant1 fox their assistance 
cluring the ~101-k, 1 am deeply indebted to J. A. Tihen and C. W. 
FIibb;~rtl. I am also grateful to R. A. Stirton anrl ;~ssociates a t  the 
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University of Califorrria at Berkeley for putting the rodent collection 
and the lacilities of the Museum of Paleontology at my disposal. 
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