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Abdract A new genus and peciesdf gohicornodotid , Mesmannodon Iuiatunensis , from the basa menr
ber of the Early Cretacenus Yixian Formation at Lujiatun locality , Lisoning , northeasg Chinais described.
The new genus, Mesmannodon , differs from other triconodorts but is dmilar to Gobiconodon in having
enlarged i1, lower inciors reduced to 2, conica and pointed pogerior incisors, canines and anterior pre
nolariforms, prenolariforms with a tal centrad cugp but o accesory cugp , and procumbent i pl. |t
differsfrom Gobiconodon and its close relatives in having nore procumbent lower inciors and canines,
proportionaly larger i1 and svaler i2, lack of diatema between p2 (the lag prenolariform) and mi,
main cups o nolariforms inclined pogeriorly , nolariform length grester than height , cup a reativey
low conpared to diginct cups b and ¢, prenolariforms reduced , and m1 sgnificantly smaler than m2
md4. It is smilar to Repenomamus but further differs from Gobiconodon in lacking the cingulid on lower
nolariforms.
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1 Introduction

The Early Cretaceousis a criticd period of time in mammalian evolution , during which diverse
groups of rorrtribogphenic and basa tribogphenic mammals were found in Ada, Europe, North
America, and Audrdia (Fox, 1975; Butler , 1978, 1992 ; Rouger et d. , 2001) . These include
severa groups, such as tricomodonts, symmetroconts, multituberculates, and basd tribogphenic
mammd's. Triconodonts, which may well be a pargphyletic group (Rougier et d. |, 1996a; Gfdli et
a. , 1998; Kidan Janorowska and Dashweveg, 1998; Ji et d. , 1999) , were carnivorous and/ or
insectivorous, judging from their tooth pattern, body sze and somach content , that lived from the
Jurasdc to Late Cretaceous (Owen, 1871; Snpson, 1928, 1929; Kermack , 1963; Patterson,
1956 ; Jaughter , 1969; Fox, 1969; Bongparte, 1986, 1992; Rasmussen and Cdlion, 1981;
Krusat , 1989; Zhou et a. , 1991; SgpgnearRussl , 1995; Gfdli et d. , 1998; Cfeli and
Madsen , 1998 ; Engdmann and Cdlin, 1998; Heinrich, 1998; Goddroit and Guo, 1999; Ji &
al.,1999; Lied.,2000; Rougereta. ,2001; Huetd. ,inpress. Smilar to other Mesmic
mamma s, nog triconodonts were sral-Szed creatures. The largest triconodont ecies are anong
gobiconodontids ( Trofinov , 1978 ; Jenkins and Schaf , 1988; Maschenko and Lopatin, 1998;
KielarrJanorowska and Dashzeveg, 1998) , particularly those in the genus Gobiconodon (Jenkins
and Schdf , 1988; Rougier e d. , 2001) and anong repenomamids (Li et d. , 2000; Wang
a.,2001; Hu & d. , in press). Triconodont mammals are represented primarily by dental and
fragmentary jav materias but nore conplete Pecimens of crania and pogcrania skeletons have
been known of Gobiconodon astromi from North America (Jenkins and Schef , 1988) and G. zdiae
(Li et d.,2003) , Jeholodens jenkins (Ji et d. , 1999) and Repenomamus (Li et d. , 2000;
Wang et d. , 2001; Huet d. , in press from China.

Here we report yet another new genus and speciesd triconodonts, Mesmannodon Iujiatunensis ,
fromthe Early Cretaceous Yixian Formeation at Lujiatun locdity , Lisoning. Krown from the same
dte are three ecies of mammals, Gobiconodon zdfiae (Li et a. , 2003) , Repenomamus robustus
(Li et a. ,2000) and a new geciesof Repenomamus (Hu et d. , inpress) . The disoovery of the
new oecies increases the diversty of the mammd fauna of the Yixian Formetion. Qven that severd
recent sudies have provided thorough reviews on the research higory , taxoromy , digribution and
phylogeny of triconodonts, particularly gobiconodontids ( Kielan-Janorowska and Dashzeveg , 1998 ;
Rouger et d. , 2001 ; CuencarBescos and Canudb , 2003 ; Li et d. , 2003) , our report focuses on
description of the new taxon and does ot attenpt a phylogenetic analyss.

2 Methods

We follow Rowe (1987, 1988) for the crown-group concept of Mammalia. Triconodonts , which
are taxa traditiondly included in the Tricorodonta, are used irformaly because this group of
mammas is probably pargohyletic (Rouger e d., 1996a, 1999; KidanJanorowska and
Dadwzeveg, 1998; Ji e d., 1999). Anpng triconodonts, Triconodontidee probadly is a
nmonophyletic group (Cronpton and Jenkins, 1968; Hopson and Cronpton, 1969 ; Jenkins and
Cronpton, 1979; Rouger et d. , 1996a, b; Gfdli et d. , 1998; Ji et d. , 1999) . The nature of
other triconodont groups, such as anphilegtids, remains uncertain. Anphilegidae (Snmpson, 1928 ;
Mills, 1971; Jenkins and Crompton, 1979) was treated as a family that contains the sulfamily
Gbiconodontinae ( Kielan-Janorowska and Dashwzeveg , 1998) |, but that family was consdered to be
pargphyletic (Rougier et d. , 2001) . We here adopt the family Ghiconodontidae as used by
Rouger et d. (2001) , in which the new genus isincluded. For termirology of tooth structure we
follow previous work (Cronmpton and Jenkins, 1968 ; Jenkins and Schaf , 1988 ; KidanrJanorowska



and Dashzeveg, 1998 ; Rouger et d. , 2001) . The tooth derotation used in the sudy does ot
necessrily imply honrology ; it only follows the convention and provi des convenience for the purpose
o description.

3  Sydemdtic pdeontology

Class Mammalia
Order Triconodonta Osborn, 1888
Family Gobiconodontidae Chow et Rich, 1984

Genus and species Meemannodon lujiatunensis gen. and sp. nov.
(FAgs. 1,2

Holotype VPPV 13102, aldt lower mandible with conplete dentition.

Etymology The generic name isin horor of Dr. Meemann Chang , who has been pers gently
oonducting and pronoting researches on the Jetol Biota. The trivid name is dter that of the
locdlity , Lujiatun.

Locality and age Lujiatun Village, Beipieao, Lieoning; the basdl member of the Yixian
Formetion ; early Cretaceous.

Repository  Ingditute of Vertebrate Paeontology and Pdeoanthropology (IVPP) , Chinese
Acadenmy of Stiences, Beijing.

Diagnosis A large triconodont with smilar 9ze of Gobiconodon rastromi and Repenomamus
robustus; differing from other triconodonts but smilar to Gobiconodon in having enlarged i1,
reduction of number of lower incirs to 2, oconicd and pointed inciors, canines and anterior
premolariforms, prenolariforms with tal centra cugp but no accesory cugp , and procumbernt i
pl; dffering from Gobiconodon in having nore procumbent lower incirs and canines,
proportiondly larger i1 and svdler i2, lack of diasgema between p2 (the lagt prenolariform) and
ml, main cupsd nolariforms inclined pogeriorly , nolariform length greater than height , cup a
relaively low compared to didinct cups b and ¢, cheek teeth bearing no cingulid , premolariforms
reduced , and ml dgnificantly srdler than m2  m4.

Description  The gecimen represents a young adult in having al teeth fully erupted except
for p1 and m5. The dentary was broken anterior to p2; smal bone chipswere missing at this regon
D that the two portions of the dentary cannot be fitted together precisely. The dentary is edimated as
92 mmlong, 12.4 mm deep and 7.6 mmthick a m3. The anterior portion of the dentary is robugt
that acoomnodates an enlarged i1. On the medid sde of the mandible the synphyssis large and
oblique. Below the nolariforms is the large internd groove or meckdian groove. This groove
gradualy narrows anteriorly and ends below m2 ; it opens pogeriorly to corfluent with the pterygid
fossa. The groove is ventrally bounded by a grong ridge that extends pogeriorly to the mandibular
oondyle; thus this ridge a9 bounds the pterygpid fossa ventrally. The coronoid process is broken.
On the laterd sde of the mandible , there are at least two mental foramina, one below p2 and the
other below m2. The masstteric is broad and deep and is ventraly delimited by a srong ridge that
a9 extends to the condyle. In ventral view, the bottom of the mandible broadens pogeriorly and
reaches it maximum at the mandibular condyle. The condyle does not have a diginct boundary with
the red part of the mandible. The articular surface of the condyle is redricted and rough. The nog
part of the condyle is podtioned laterd to the plane of the cororoid process and the horizonta
ramus. In pogerior view , the condyle isoblique, with its media end being higher than the latera
one. There is o angular process.

The dentd formulaisi2 c1 p2 m5. All teeth show no wear except for dightly polished facetson
the lateral surfaces of cugps b and f on m3. The inciors, canine and prenolariforms are snge
rooted. The enlarged i1 is a grong tooth with sharp-pointed tip (see Table 1 for measurements of
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Fig.1 Laterd (A) and medid (B) viensd the mandible of Meemannodon Iujiatunensis
gen. e . rov. (holotype, IVPPV 13102
Broken area of the dentary is photogrgphicaly filled in gray

teeth) . It is procumbent and curved. On the medid and laterd surfaces there are weak ridges
extendi ng dong the tooth from the base to the tip. The srdl , procumbent tooth on the pogerol atera
dded i1, sparated from the latter by a sl gap , is identified as i2 (see below) . The tooth
crown is ridge shaped on its anteromedia and pogerolatera sdes.

The canine is dmilar to i2 in norphology and orientation but islarger. In contrag to the robug
synphyss, the i2 and canine are smal and margnaly postioned on the javibone. The diasema
between the canine and pl is the larges on the lower dentition.

Tablel Measurements o tooth crown (mm)

Length Width Height
i1 5.53 3.78 11.66
i2 2.39 2.06 5.22
c 2.9 2.44 6.35
pl erupting
p2 2.82 2.44 4.26
ml 5.33 2.90 4.78
m 6.95 3.30 6.08
m3 7.62 3.56 6.98
m 7.43 3.69 7.28

There are two prenolariforms. The pl is partidly erupted. This tooth may a9 be a successve
tooth younger than the erupted p2. Theplisdnple, smilar to the canine in shgpe and Sze but less
procumbent. The p2 is do snple and is the smalles tooth in the lower dertition. It is more
verticaly postioned and is transversdly narrow. In laterd view , p2 is asymmetric in having a short



Fig.2 Medad (A) , laerd (B) and occlusa (C) viewsd the dertition of Meemannodon |ujiatunensis
gen. e . rov. (holotype, IVPPV 13102
Tooth cups are deroted asa  f

anterior crown edge and long poderior edge; the tip of the tooth is nore anteriorly postioned. The
lateral surface of p2 is convex and the pogeromedid surface shows ome gentle concavity. There is
Mo accesry cuy.

All nolariforms are double-rooted with the pogterior root stronger than the anterior one , bear no
cingulid , and have the tooth length being greater than the height. Because of the relatively greater
length, al cugps appear broad in laterd or medid view. Cugps dow a tendency of pogerior
inclination. Cug aisthe larges of tooth cugps and itstip is dightly anterior to the midaxisdf the
tooth in latera view. On al nolariforms, cups b, ¢ and d are well-developed with cugps ¢ and d
being larger than cup b. In dorsd view, the tooth cups are digned in line anteropogeriorly. The
edges of the cugps are sharp. For each tooth, the laterd surface is nore convex than the medial
suface D that the tooth is not bilateraly symmetric inocclusal view. The groove ssparating any pair
o adjacent cupson atooth is dightly deeper and longer on the media sde than on the lateral sde.

The ml is dgnificantly smdler than other nolariforms. It differs from other nolariforms in
having only a rudimentary cug b and o cupse andf. Cug disa proportiondly less developed
than in other nolariforms. The m2 differs from m3 4 in having poorly developed cugps e and f
athough the anterior margin of the tooth isindented for reception of cugp d of ml. In addition, cup
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b is lower than cug ¢ on m2 , whereas the opposte istrue for m3 4. The m3 and m4 are Smilar
in generd norphology except that cups e and f are better developed and preserved on m4. On the
anterior end o the tooth these accesory cugps corfine a vertica trough that accomnodates cup d of
m3. The m4 is located at the anterior base of the cororoid process and its pogerior root is ot fully
exposed. The m5 iswithin the jaw bone a the anterior base of the coronoid process, cug aof which
isvigbleinocclusal view. Asobserved in other triconodonts, the rdationship of the lag molariform
with the coronoid process reflects to some degree the age of the individuas (Rougier e d. , 2001) .

In adult individua , there is usualy a gpace between the anterior base of the coronoid and the lagt
nolariform. In young individua , there is no such gpace and, asin the case of V 13102, the lag
nolariform can be within the base of process.

4 Discusson

Identification of anterior teeth Because only lower dentition is available for Meemannodon
lujiatunensis , the tooth count is uncertain and has to be based on comparin with those of other
taxa, such as Gobiconodon and Repenomamus. The lower dentition of Gobiconodon ostromi was
deroted as 1-1- 3 4-5 (Jenkins and Schaf , 1988) , and this dental formula was cond dered to be
comnon for the genus (Li et d. , 2003 ; note the formula was erroneoudy printed as2- 1-3  4-5in
the Engish verdon on page 1132). In extant mammals dedgnations of teeth are based on
morphology, ontogeny, and postion (Cemens and Lillegraven, 1986; Butler and dements,
2001) . The benchmark for podtiona charactersis the upper canine, which is defined as the tooth
whose dveolusiis at or immediately behind the premaxillary-maxillary suture (Butler and Qemens,
2001) . The oorregoonding lower tooth is usually half tooth anterior to its upper counterpart. Because
o inoconyplete preservation of ecimens in known gecies of Gobiconodon , the dedgnations of these
teeth for published ecimens are mot conclusve (Trofinov, 1978; Jenkins and Scheff , 1988;
KielanrJanorowska and Daghweveg , 1998; Rougier et d. , 2001; Li et d. , 2003) . Although skull
meterid is preserved in G. zdiae, the premaxillary-maxillary suture is unclear in the holotype.
Therdfore , the desgnations of the ron-nolariform teeth in G. zdiae were tentative and the tooth
formula 1-1- 3 4-5 was adopted. However , the tooth idertified as the lower canine gppears too
anterior in the tooth row of G. ostromi and G. zdiae.

Better preserved pecimens of Repenomamus (Li et d. , 2000; Wang e d. , 2001 ; Meng et
a.,2003; Hu et d., in press) , a genus that is dmilar to Gobiconodon, show clearly the
premaxillary maxillary suture in several well-preserved skulls, which helps to determine the upper
canine and thus other rorrnolariform teeth. In Repenomamus , the tooth formulais3-1-2 - 3- 4/ 2-
1.2- 34 (Huet d. ,inpress; upublished materid) . The i2 of Repenomamus is smilar to the
tooth desgnated as the lower caninein G. ostromi and G. zdiae, athough in the former the il is
mot enlarged. In light of the dental formula of Repenomamus , it is probable that the tooth dedgnated
as the lower canine in gobicorodontids is actudly the second lower incior. Therdore, the
aternative tooth formula for lower dertition could be 2- 1- 2 - 3- 5 for gobiconodontids. This
emended desgnation is used here in describing Meemannodon. This denta formula is shared by
Gohiconodon, Repenomamus and Meemannodon.

Comparison The primary content of Gdbiconodontidae is the genus Gobiconodon , which
ocontains & leag five gecies, incduding G. hoburensis, G. borissiaki , and G. hopsoni from
Mongplia (Trofinov , 1978 ; Kidanr-Janorowska and Dashzeveg, 1998 ; Rougier e a. , 2001) , G.
zdiae from Lisoning, China (Li et d. , 2003) and G. stromi from North America (Jenkins and
Schef , 1988) . Sme o the features characterizing Gobiconodon in the emended diagnoss for the
genusfurnished by Rouger et d. (2001: 6) include” large procumbent il and corregpondindy
enlarged 11; reduction of number of inciorsto 1 or 2; conic and pointed pogerior inciors, canines
and anterior premolariforms. Anterior prenolariforms (p1  p3) with tal centrd cugp and crown



height greater than mesodiga measurement. Accesory cug on these prenolariforms very smdl to
absent. Procumbent i pl.” All these features are present in V 13102 except for those unknown ,
such as the 11 condition. In an earlier sudy , KidanJanorowska and Dashzeveg (1998) included
the interlocking mechanisn o lower nolariforms as amother generic diagnogdic feature for
Gohiconodon , in which cup d of a tooth fits into the embayment between cups e and f of the
succeeding tooth. Because thisfeature isof  Kuehneotherium type” | it is probably plesonorphic.
Meemannodon has the interlocking sructure. Rougier et al. (2001 ; see al o KidanrJanorowska and
Dadweveg, 1998; Goddroit and Qo , 1999) d conddered replacement of anterior nolariform
teeth, as seen in Gobiconodon cstromi , as arother festure for the genus, athough they cautioned
that this feature may be pledonorphic and thus not diagnogic. Radiogrgphy we did for V 13102
does not provide convincing evidence of nolariform replacement. Nonetheless, replacement is not
present in known fecimens of at leat two ecies of Gobiconodon, G. borissiaki and G.
hoburensis ( Kielanr-Janorowska and Dashzeveg , 1998) .

In addition to norphology , body sze of Meemannodon is d dmilar to mMe Pecies of
Gobiconodon. The largest known gpbiconodontid is Gobiconodon hopsoni (Rougier et a. , 2001) .
Because measurements of G. hopsoni are known only from M3 4 (These teeth were origindly
idertifiedas M4 5, but we consder them as M3 4. SeeLi e a. [2003] for disusson on
cheek tooth count in gobiconodortids. ) , direct Sze conparison with V 13102 is not possble. G.
hopsoni is unique in that the esimated length of M4 is greater than that of M3. In other goecies of
the genus, such as G. zdiae, G. borissaki , and G. hoburensis, the lag nolariform (M4) is
usualy shorter than M3. Assownin G. zdiae, inwhich articulated upper and lower dentitions of
the same individud are known , M3 is longer than either m3 or nd that are in occlugon with M3.
The M3 df G. hopsoni is5.2 mm long. In contragt , the lengths of M3 4 of Mesmannodon are
measured 7.43 and 7. 62 , regectively , which indicate that the new ecies is probably larger than
G. hopsoni. Thisis supported by the fact that the dentary (PSSMAEL39) referred to G.  hopsoni
(Rougier et d. , 2001: fig. 2) is shdlower than that of the new fpecies. Egimated lengths of the
aveolus for ml of PSSMAEL39 is 3. 25 mm, whereas the length is 4. 67 for ml of the new gecies.
The fragmentary ecimensdf G. hopsoni and lack of the upper dentition of the new gecies prevent
further conparion of the two goecies. Gobiconodon cstromi comes seoond in Sze to conpare with
Meemannodon. G. cstromi is gpparently srdler than the new taxon in al teeth, including il
@enkins and Schef , 1988: table 1) . Qven the dmilarities in nomhology and sSze between
Gobiconodon and Meemannodon , we condder the two genera are related nore closaly than either of
themto any other known taxon of triconodonts and therefore place the new genus in the famly
Gobi conodornti dae.

Meemannodon differs from Gobiconodon in severd agects. The inciors and canine o
Meemannodon are nore procumbent than those of Gobiconodon. More notable is the proportionally
larger il and smdler i2 in the new taxon. Meemannodon has two prenolariforms thet are
proportionally nmore reduced than those of Gobiconodon. Udng our assgnment of cheek teeth , many
Pecimens of Gobiconodon have three prenlariforms (Jenkins and Scheff , 1988 ; Kielanr-Janorowska
and Dashzeveg, 1998; Li et d. , 2003) ; ome, however , log p3 (Jenkins and Schdf , 1988) .
The p3 in Gohiconodon is an unusua tooth —it isthe smdled tooth , usualy has two packed roots,
and digplay nore conmplex crown pattern than prenolariforms. The known p3 of Gobiconodon is
didinctively different from the lag premolariform of Meemannodon , which we deroted as p2. In
fact , the p2 of Meemannodon is dmilar to p2 of Gobiconodon. Logt of p3 in Gobiconodon usualy
creates a condderable gap between p2 and ml. In Mesmannodon , however , p2 and ml are closly
placed. If tooth reduction represents a derived condition in gobiconodontids, then the condition in
Meemannodon is nore derived in that not only p3 is log, the gace between p2 and ml d
disgppears. An dternative interpretation is thet the lag prenolariform of Meemannodon occupies the
hormologous locus of p3 of gobiconodontids and that pl or p2 waslog in Mesmannodon. If thisisthe
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case, one may expect that the lag prenolariform in Meemannodon and p3 in other gobiconodontids
belong to different generation because of their didinctive difference in norphology. In such a case,
the lagt prenolariform in Meemannodon is nore likely from a generation younger than the known p3
in gobicorodontids because p3 in gobiconodortids is more nolariform and deeply worn than the
nolariforms , whereas the lag prenolariform of Meemannodon is Snple and bear no wear. However ,
because p3 log is a common pheromeron in gobiconodontids and  Repenomamus, the lagt
premolariform of Mesmannodon is smilar to p2 in gobiconodontids, and there is no evidence of p3
replacement in known ecimens of gobiconodontids, we favor the desgnation of the lag
premolariform of Meemannodon as p2.

Molariform teeth of Meemannodon a © show dgnificant differences from those of  Gobiconodon.
Cugpsd nolariforms notably incline pogeriorly , in contragting to nore verticaly pointed nolariforms
of Gobiconodon. The nolariformsof Meemannodon are long and rdatively low ; thus the tooth length
is greater than the height. This condition may be attributable to irflation of cupsb, c and d, which
are nore congpicuous than those of other gobiconodontids. In Gobiconodon , however , the nolariform
is relatively higher and short and cug a is nore dominant. The nolariforms of Meemannodon bear
m cingulid. Development of the cingulid on lower nolariforms variesin Gobiconodon , but it usualy
exigs. Moreover, ml of Mesmannodon is remarkably srdler than m2 m4. Because of these
diff erences we consder V 13102 should not be placed in Gobiconodon.

Hangjinia chowvi from Nei Mongpl ( Inner Mongplia) ( Godefroit and Quo, 1999) was
cond dered amother gobiconodontid characterized by having fewer poscanine teeth but nore incisors
than Gobiconodon (Gbdefroit and Quo , 1999) . Aspointed out by Rougier et d. (2001) , the tooth
oounting of Hangjinia is quegionable and the type gecimen may represent a juvenile individud , a
view we fully agree with. In addition to the interpretation entertained for Hangjinia by Rouger et
a. (2001) , the dentition of Hangjinia could A be interpreted as having two incisors, following
the tooth assgnment that we use here. The i3 origndly identified in Hanginia may well be a
canine and the canine is a prenolariform, and posshbly the only prenolariform. The pl and D2
origndly identified in Hangjinia could be m1 and m2. There are sverd rea®ns to believe .
Frd , in al known gecimens of Gobiconodon the premolariforms have either a Snge root or two
closly packed roots. The two strong and well- ssparated rootsof p1” and P2” in the mandible of
Hangjinia are nore dmilar to those of nolariforms. Second , in Gobiconodon there is usualy a ace
between prenolariforms and , in contragt , the nolariforms are usualy cosdly packed and sparated
from the premolariforms by a ggp. Inthe mandible of Hangjinia, theé' p1” * D2” and the lag two
nolariforms form a tightly packed tooth row unit, sgparated from what we think to be the
premolariform by a diazema. Thirdly , the prenolariformsin Gobiconodon , particularly the lag one ,
are grdl and certainly svaller than the nolariforms. As indicated by the dveoli and partia tooth
preserved in the mandible of Hangjinia , the’ p1” and' p2” are aslarge as, if not larger than, the
lag two nolariforms. FHnadly, dthough cups b, ¢ and d are srdl on the* pl” , as origndly
described , they db exig. Presence of these accesory cugps makes the tooth nore nolariform than
premolariform  In fact, Rougier ¢ a. (2001) oconddered this tooth to be nolariform and is
omewhat gmilar to the ml of G. borissiaki. Nonetheless, even counting the teeth the way we
suggest , the dentition of Hangjinia dill remains peculiar. Thisis again because the type gpecimen
of Hanginia isfrom a juvenile individual . Although the only known gecimen of Hangjinia clearly
differsfrom those of Meemannodon , a meaningul comparion between these forms has to wait for
di soovery of nore conplete meterid of the former.

Klamdia zhaopengi (Chow and Rich, 1984) , orignaly asigned to gobiconodontids, was
oons dered to be Mammdidormes incertae sedis (Rougier et d. , 2001) . Because of the fragmentary
nature of the holotype of Klamdia, the tooth asignment remains controversa (Rouger e d. ,
2001) . Broken teeth of Klamdia a9 hanper precise conparion with those of Meemannodon.
However , the double-rooted prenolariform and the diginct cingulid on cheek teeth clearly st the



two genera goart. The szes of the two genera are beyond conpari on.

Anphilegidee (Snpon, 1928; Mills, 1971 ; Jenkins and Cronpton , 1979) was treated as a
family that contains the sulfamily Gobiconodontinae ( Kidan-Janorowska and Dashzeveg, 1998) |,
but that family was conddered to be pargphyletic (Rougier et d. , 2001) . Taxa typicd of the
sutfamily Anmphiledinae, such as Amphilestes and Phascolatherium  ( Snpon, 1928) , are
dgnificantly smaller than Meemannodon and are different from the latter in many agects, such as
having more inciors, larger canine, lower cheek teeth that are mewhat symmetric in latera view ,
diginct cingulid on nolariforms, and srdler tooth cugps.

Repenomamus robustus (Li et a. , 2000) is a triconodont that comesfrom the same locdlity as
dbes Meemannodon. Although Repenomamus is undoubtedly a didinctive taxon , its diagonssin the
orignd description was ot precise. This is largely because preparation of the skull was ot fully
conmpleted when the taxon was proposed. For ingance , the lower javs were not separated from the
skull at the time, which prohibited examination of the crown pattern of teeth. Further preparation of
the holotype (V 12549) and disovery of additiond specimens (e. g. , V 12613, Wang & d. ,
2001) enabled nore accurate observations of the dentition of Repenomamus. In lower dentition ,
Repenomamus  differs from Gobiconodon and Meemannodon in having il mot enlarged and
nolariforms higher and nore piecing; cugp aisnoreirflated. Smilar to Mesmannodon but differing
from other Gobiconodon , the lower molariforms of Repenomamus lack cingulid. Sme other features
that differ Meemannodon from Gobiconodon d applicable to didinguish Mesmannodon from
Repenomamus , such as pogerior inclination of cugps, tooth length being greater than the height and
ml being condderably srdler than m2  m4.

In summary, Meamannodon is nore dmilar to Gobiconodon than to any other known
triconodonts and i s therefore placed in the family Gobicornodontidae. However , Meemannodon differs
from Gobiconodon and other related triconodonts in several dental Sructures, which provides the
bad sfor the proposd of the new genus and ecies.
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