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( Sminthoides Schlosser)
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Fg. 1 Didribution of Sminthoides and Dipus
1. (Heshui , Gansu) ; 2. (Lingta , Gansu) ; 3. (Nihewan, Hebel) ; 4. (Yushe,
Shanxi) ; 5. (Sda, Ne Mongpl) ; 6. (Ertemte and Harr Obo , Nei Mongpl) ; 7.
(Bilike, Nei Mongpl) ; 8. ( Geotege, N Mongpl) ; 9. (Ydin, Sheanxi) ; 10.
(Sdawvusu, Nei Mongol) ; 11. (Paviodar , Kazakhgtan) ; 12. (Knolu, Twva) ; 13.
2 (KhirgsNur 2, Monglia) ; 14. Dzago- Khairkhan, Monglia; — Dipus
Shadow indicating digribution of extant Dipus
,Sminthoides  Dipus , Savinov (1970) “
K (Paviodar Formetion) Scirtodipus Sminthoi des
: (2003)
Sminthoi des Dipus ,Zazhigin and Lopatin (2001)
(Tuva) (Kholu) (KhirgisNur)
Sminthoides  Dipus
Dipus , D. sagitta (
1; ,1987) Dipus Dipus
sowerbyi 14 Dipus d. D. sowerbyi (Teilhard and Young, 1931) ,
) Dipus sagitta
Sminthoides  Dipus ,
Dipus sagitta Smi nthoi des

2 Dipus  Sminthoides

2.1
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Fg. 2 Scater diagram showing length and width of nolars of Sminthoides and Dipus
Sminthai des fraudator ( Heshui) ; 4 S. 9. ( Nihewan) ; ¢ S. fraudator ( Harr
Omo) ; = S. fraudator ( Yushe) ; —Dipus sagitta ( extant) ; — — —S. fraudator (
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, ( 2
, Sminthoi des fraudator
Dipus sagitta
, S. fraudator

1.16 1 0.70(M1 3) 1.1210.79. D sadgitta 1.2110.68
1.14 1 0.79(mL 3) 0.9 10.72° ’ 9 1.051 0.84
1111077 .
0% 10 75( Pradd , 1988) S. fraudator D. sagitta

r 0.960 0.991,
_r

t = t -2
t ﬂ _ EZ (n ) ( , ,2002 p. 121)
n- 2

Me Ps Enl Ms
6. 885 14. 806,
to,01(6 - 2= 4) = 4. 604,
S. fraudator D. sagitta @
" P4 Ml
S. fraudator D. sagitta M2 M3
Pr 5 Hy Pt

' Pokl Mssd Posd

Asd

2.2
ml
Acd Prd  Ecld  Hyd  Anld Prsd 8
, Sminthoi des
3 ( Shenbrot
1984, )
» Sminthoides S. Fg. 3 Dentd terminology of threetoed dipodids (modified from
fraudator Dipus sagitta Shenbrot , 1984)
Acd. anteroconid ; Anl. anteroloph ; Anld. antero-
, lophid ; Adl. arterosnusd ; Edd. entoclophid
( ; End. entocorid : Enl. entoloph ; Hy. hypooore
3) ; Hyd. hypooonid ; Me. mgtacone ; Med. metaoonid
. Dipus ; Mld. metdophid ; Ms. ectosnus ; Ms-d. mesosnusd
Sminthoi des ; Pa. paracone ; A. protoloph ; Rld. pogerolophid
; Pogd. poderosnusd ; Pr. protocone ; Pd.
protoconid ; Prad. protognusd : Ps.

paras nus ;'S dnus ; . gnuid
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Fg. 4 Scater dagram showing length and width of P4 for Paral actaga P4
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mil , — m2 3 mL 2 4
1 2 1 1
) mil ,m2 m3
Sminthoides  Dipus Dipus ,
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1. Dipus sagitta (
(

FHg. 5 Dertition of Sminthoides and Dipus, occlusa view
extart) ; 2. Sminthoides fraudator ( Ertemte) ; 3. S. fraudator
Bilike ) ; A. upper dertition; B. lower dertion
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1
Tablel Satigics of Dipus and Sminthoides in dental mor phoogical variation
Smi nthoi des fraudator Dipus sagitta
Denta norphology of nolars Ertente Bilike Gootege % N
0
% N % N % N
developed 52.94 61.11 48.48 78.95
Anl. 17 18 33 38
weak 47.06 38.89 51.52 21.05
M1 oonnectsto A. 17.65 5.56 30.30 26.32
to the anterior sde| 35.29 33.33 33.34 36.84
17 18 33 38
o Pa.
directly to Pa. 47.06 61.11 36.36 36.84
wel |- developed 93.33 90.63 70 84.21
Anl. 15 32 20 338
weak 6.67 9.37 30 15.79
M2 oonnectsto H. 60 43.75 65 78.95
to the anterior 9de 40 25 15 18.42
15 32 20 38
o Pa.
directly to Pa. 31.25 20 2.63
wel |- developed 100 30 55.56 78.95
M3 Anl. weak 15 10 10 11.11 9 18.42 38
absent 60 33.33 2.63
developed 50 64.29 57.50 16.22
Acd. 22 28 40 37
absent 50 35.71 42.50 83.78
) developed 50 39.29 30 37.84
ml [ Sd. condid 22 28 40 37
absent 50 60.71 70 62.16
developed 13.64 64.29 50 83.33
Mid. 22 28 34 36
absent 86.36 35.71 50 16.67
developed 91.30 36.84 37.50 37.84
Anld. 23 19 16 37
absent 8.7 63. 16 62.50 62.16
m3
developed 95.65 100 93.75 94.59
Posd. 23 19 16 37
abeent 4.35 6.25 5.41
3 Abbreviations se FHg. 3.
3 Dipus
Sminthoides fraudator ~ Dipus sagitta ,
Sminthoi des Dipus , , Sminthoi des
, Dipus
) PA;M1 2
mL 2

ml
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1
Dipus : () ()
, , Protal actaga
Paralactaga Allactaga, Brachysci rtetes
, Dipus Flicscirtopoda Gonov and Shevchenko , 1961
Stylodipus Allen, 1924 Jaculus Erxieben, 1777 Cardiocranicus Satunin, 1903
Salpingotus Vinogradov , 1922 , . Plicscirtopoda P4,
; Stylodipus P4 ,
;Jaculus P4 M1 mL 2 ; Cardiocranicus
Dipus M1 2 : () ,
; Salpingotus Dipus ,
M1 2 M2 ,ml 2 , ,
Savirov (1970) “ Scirtodipus” ) : :
M1 M2 ; ;ml , ;
, ;m2 , Sminthoi des
, M1 M2 ml Dipus
M1 M2 ml ,  Sminthoides Dipus
, “ ", 22 Sminthoi des
fraudator ml , 3 , M1
: S. fraudator ml , 2 M1 ,
“ Sirtodipus”  Dipus , ,
Sci rtodipus Dipus , D.
kazakhstanica  D. kalbicus, Zazhigin  Lopatin (2001) , Sirov (1970)
S. kalbicus D. fraudator ,
S. kabicus ,
, Dipus Zazhign  Lopatin @~ 2001 D.
conditor ( 2 “ ") D. essedum (
2 Dzago- Khairkhan® ")  D. singularis (
2 B ") 3
d. Dipus . ( , 1999) |
) Dipus , Dipus
Sminthoides ? 9. , M1, (1.51x1.35 mm) ,
, Dipus ( ,1999) ,
Dipus ( 8Ma) .
, M1 2
M1 m2 ,ml

, Dipus
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, Sminthoi des
() ,ml ,
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D. fraudator
M2
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Dipus sagitta (Pdlas, 1773) ,

D. fraudator (Schlosser , 1924) ,

D. d. D. fraudator (Schlosser, 1924) ,

Sminthoi des fraudator ,
Dipus fraudator

S. fraudator ,

,mlL

“ Sdirtodipus” Savinov, 1970

, D. fraudator

D. 9., «C ), ;
?D. 9., ,
Dipus sagitta
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1) “ Sminthoides” Schlosser , 1924
Dipus Zimmermann , 1780
Dipus
2) Dipus , )
3) (Dipus) :
d. D. faudator

Dipus sagitta
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RESTUWDIES IN SMINTHOIDES SCHL OSSER, A FOSSIL
GENUS OF THREE TOED JERBOA FROM CHINA

LI Qang QIU zZhu-Ding
(Ingtitute  Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)

Key words China, Neogene, Dipodidae

Summary

The genus Sminthoides was named by Schlosser (1924) based on a mistaken combination of a
dipodid maxilla and two cricetid mandibles from Ertemte and Olan Chorea, Nei Mongol (Inner
Mongplia) . Schaub (1930, 1934) made a revison and defined the genus on the bass of the
mexillary fragment and an M1. Apparently , both Schlosser and Schaub did not notice the srong
smilarities of Sminthoides to the extant morotypic genus Dipus Zmmermann, 1780 in dental
norphology. Nume-rous i lated teeth plus a few maxillae of Sminthoides have been recovered from
the Neogene of northern China in the lag 20 yearsor © (Fg. 1; Zheng, 1976; Fahbusch et d. ,
1983; Cai, 1987; Hynn et d. , 1991 ; Qiu and Wang, 1999; Zhang and Zheng, 2000; Qiu and
Sorch, 2000; Zheng and Zhang, 2001; Li et a. , 2003). The large quantity of the meterias
dfords an opportunity to better understand the fossl jerboa. We gudied the dertitionsof Dipus and
Sminthoides in order to clarify the alocation of the fosdl genus.

The abolute and rdative Szesof cheek teeth are generally important parametersfor identifying
mammd taxa, egpecidly at the generic and Pecieslevd . Measurementsdf Dipus sagitta and of two
populationsdf Sminthoides fraudator derrondrate Smilarities both in ablute and relative dzes of
the cheek teeth (Fig. 2) .

In addition to 5ze, dentd norphology is conddered to be the nog inmportant for distingui shing
genera and gecies infosdl taxa. Ether Sminthoides fraudator or Dipus sagitta has the same dental
pattern of three-toed dipodids and shows great Smilaritiesin denta morphology (Fig. 5) . They have
the following charactersin common: P4 is sngecuged , bud-shgped and lower located ; size of the
nolars diminishes from the forenog to the lag , with cugps being nore prominent than creds, and
without mesoocone(id) and meoloph(id) ; M1 2 and ml 2 have 4 basic cugs, with the lingual
cugs being located dightly anteriorly relative to the labid ones; an oblique entoloph, a lingual and
labid valey , and an anteroloph , are present on M1 2, and aweak longitudina creg , two lingual
and labia vdleys, and a cuspidate pogerolophidon ml 2 ; the hypocone and metacone on M3 and
hypooonid and entoconid on m3 are fused. The two genera d exhibit diginct variations in the
occlusa outline of M1 and ml , the development of entoloph and anteroloph on M1 , the presence or
absence of anteroconid, and the development of longtudind cres and pogerolophid on ml.
Sminthoides differsfrom Dipus in having lower crowned nolars, weaker developed cugs and creds,
higher frequency of entoloph oconnecting to paracone on M1 2, nore frequent presence of
anteroconid and less frequency of metalophid on ml.

We have been unable to detect consgent differences between the dentitions of Sminthoides
fraudator and Dipus sagitta. Neither the dze of the nolars ror the dental nmorphology dlows the two
genera to be diginguished. We therdore propose to classfy dl the ecimens tha have been
rderred to Sminthoides Schlosser , 1924 under Dipus Zimmermann, 1780, because the latter has
prio-rity. The genus name Scirtodipus Savinov, 1970 is a9 consdered to be a junior syronym of
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Dipus , because of their great dmilarity in sze and dental sructure.

On the bads o cheek teeth, accordingy, the diagnods of Dipus can be emended as:
Relatively larger jerboa with three toes and less pecidized cheek teeth; P4 dngecuped; M1 2
with oblique entoloph , but lacking meooone , mesloph , metas nus and pogteroloph; ml 2 usudly
with cugidate poderolophid, but lacking meoonid and meslophid; ml frequently with
anteroconid ; third nolars less reduced.

Dipus is readily diginguished by its smaler sze and absence of mesocone(id) and mesloph
(id) from jerboaswithfive toes, such as Protalactaga, Paralactaga and Allactaga , and from some
ecidized forms, Brachyscirtetes for ingance.

Asfar as sze and denta morphology is concerned, Dipus is nore or less smilar to the fosdl
genus Plicscirtopoda Gormov et Shevchenko , 1961 and the extant genera, Stylodipus Allen, 1924 |
Jaculus Erxleben, 1777, Cardiccranicus Satunin, 1903 and Salpingotus Vinogradov, 1922.
Nevertheless, Plicscirtopoda has diginctly lophodont crowned nolars, o P4. Stylodipus has higher
crowned nolars, very reduced or no P4, poorly developed anteroloph (id) s, and rather reduced
pogerolophid and metasnid of lower nolars. Jaculus has o P4, very weak anterolophon M1 2,
and no pogerolophidon ml 2. Cardiccranicus is srdler with a didinct hypoconuleon M1 2, a
gronger pogerolingua oblique protocone on M2 and a metaconid on m2 , rdatively svaler M3 and
m3. Salpingotus is gmaler, and has a cugidd anteroloph on M1 2, an entoloph connecting
protocone to hypooone on M2, a narrow and long m1 2 with longer ectolophid , and highly reduced
M3 and m3.

The earlies record of Dipus is represented by an M1 that was previoudy referred to
Sminthoides ?9. from Shada, Nei Mongol (Qiu and Wang, 1999) . It seems that the genus Dipus
has a low evolutionary rate in denta norphology snce the middie late Miocene. The ewolution of
dentition probably includes a tendency toward an increase in 9ze and crown height , graduadly lingual
shifting of entoloph on M1 2, narrowing of parasnus on M1 and metasnusd on m2 with the
enlargement of cugs and creds, less frequent presence of anterooonid, but higher frequency of
metadophid on ml. Generdly seaking, however, the genus Dipus has a long period of
norphologica gahility , and it is not easy to edablish a clear diginction of gecies, except on the
bads of dze. The populations from Bilike and Geotege, Ne Mongol , previoudy assgned to
Sminthoides fraudator (Qiu and Sorch, 2000; Li et d. , 2003) and the materias from Lingtai
referred to an indeterminate eciesof Sminthoides (Zhang and Zheng , 2000) , are smdller than the
pecies Dipus fraudator from Ertente, with nore reduced anteroloph(id) o the third molars, nore
developed metalophid on m1 , but bagcally Smilar in the dental nmorphology. They are redlocated to
a conparable Pecies to D. fraudator in this pgper. The meterids from Heshui , Gansu, and
Yushe , Shanxi , rferred to S. fraudator (Zheng, 1976; Aynn et d. , 1991) fal within the range
exhibited by D. fraudator from Ertemte both as to Sze and dental norphology. The new
indeterminate gpecies of Sminthoi des from Nihewan , Hebei (Cai , 1987) isclose to Dipus sagitta in
nolar sze, but presents minor differences in morphology , such as the direct connection of entoloph
to paracone on M2, the longer ectolophid on ml and © on. It is alocated as an indeterminate
geciesd Dipus, because of its inadequate meterid .

Dipus sagitta is redricted to the arid areas of the Palearctic Regon today , and in China has a
roughly silar digribution as the fosdl Dipus (Fig. 1). The nore redricted digribution of the
extant gecies sould be mainly related to the environmenta changes.
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