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Abstract Two partid skeletons are described from the Upper Cretaceous Iren Dabasu Formation
of Nei Mongol that represent a new therizinosauroid thergpod. Neimongosaurus yangi gen. et 9.
nov. , isthefirg therizinosauroid to preserve most of the axid column and nearly al of the long
bonesof a sngle individua. Diginctive characteristics of the new ecies incude anterior cauda
vertebrae with a circular fossa under the transverseprocess, radius with aprominent biceps tubero-
dty, proxima pedd phaanges with well developed hed's, tibia with an extremely long fibular crest
that is much longer than the haf length of the tibia, latera surface of preacetabular process twisted
to face dorsdly, and caudd vertebrae with widdy divergent prezygapophyses. Ne mongosaurus
displaysa few characters that are not reported in other therizinosauroids but do occur in some
advanced manirgptorians, such as highly pneumatized vertebra and derived shoulder girde.
Particularly the dongated neck and shortened tail provide further evidence for a close rdationship
between theriz nosauroids and ovirgptorsaurs.

Key words Sunitezuogi , Nei Mongol , Upper Cretaceous, therizinosauroid

1 Introduction

Therizinosauroi ds conprise an unusud herbivorous group of theropod dinosaurs that have been
recvered dmpg exdusvdy in degpodtsof Cretacsousagein Ada. Thefirst remains werefoundin
Mongolia and condg sted of the enormous manual clawsof one of the most peciaized members
of the group, Therizincsaurus cheloniformis (Maleev, 1954) . Therizinosauroids are now
represented by partid skeletons of basd taxa from the Early Cretaceous, such as
Beipiacsaurus inexpectus (Xu et a., 1999) and Alxasaurus elesitaiensis (Russl and
Dong, 1994) , and generally less complete skeleta remainsfrom more derived taxa of Late
Cretaceous age, including Nanshiungosaurus brevispinus (Dong, 1979) , Segncsaurus
galbinensis (Perle, 1979) , and Erlikesaurus andrewsi (Perle, 1980 ;Clark et a. , 1994) .
A basdl taxon isa = known from the Early Jurasic South China (Zhao and Xu, 1998 ; Xu et
a. , 2001).

The group remains poorly known, asthereis not yet a Sngle species that preserved the
skull in asociation with a reaonably complete skeleton, a skeleton that preserves al of the
long bones of fore and hind limbs, or a skeleton that preserves dl of the axia column.

We describe here skeleta materials of a new therizinosauroid that add inportant new
information regarding the anatomy of these geciadized theropods. The fosdl was discovered
in 1999 at Sanhangobi in Nei Mongol (Inner Mongolian) Autonomous Region by a team
from the Department of Land and Reources, Hohhot. The fosdl remains were collected in
fluvid sandstones of the Upper Cretaceous Iren Dabasu Formation, which has yielded a
diverse dinosaurian fauna, incduding the hadrosauids Bactrosaurus and Gil moreossaurus and
the theropods A rchaeornithomimus, Avimimus, and Alectrosaurus. Thisformation is now
regarded L ate Cretaceous (Senonian) in age (Currie and Eberth, 1993) .

Institutional abbreviations: LH, Long Hao Geologic Paeontologica Research Center ,
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Department of Land and Resources, Hohhot.
2 Systematics

Ther opoda Marsh, 1881
Coelurosauria Huene, 1914
Therizinosauroidea (Maleev, 1954)

The superfamily Therizinosauroidea had gai ned currency asthe preferred higher taxon to
encompass al peciesformerly referred to as' segnosaurs’ or therizinosaurids’ (Russll and
Dong, 1994) . We suggest here that current widepread use of Therizinosauroidea should be
linked to a phylogenetic definition that recognizes its current uncertain postion within
Coedlurosauria yet clearly unites all taxa that are more closgly related to Therizinosaurus than
to any other coelurosaurian subgroup. Therizinosauroidea is defined here as: All coelurosaurs
closer to Therizinssaurus than to either Ornithomimus, Oviraptor, Velociraptor or
Neornithes Therizinosauridae, on the other hand, is more usfully restricted to derived
members of the clade than asformerly defined by Sereno (1998:65) to encompass the entire
group.  Therizinosauridae is redefined here as: Segnosaurus,  Erlikosaurus,
Nanshiungosaurus, Therizinosaurus, their common ancestor and al descendants.

Neimongosaurus yangi gen. et sp. nov.

(pls. 1 111)

Etymology Nemongo, for Nei Mongol , the generd location of the dte of disoovery;
sauros, for reptile (Greek) ; yangi , in memory of the founder of vertebrate paleontology in
China, Yang Zhongjian(C. C. Young)

Holotype Partiad braincase, anterior end of right dentary, and mogt of the axid
column except the atlas, osme mid and posterior dorsal vertebrae, and the disalmost cauda
vertebrae; pectora girde and fordimb eements include the It and partid right
scgpulocoracoids, furcula, both humeri, and the le€ft radius; pelvic girde and hindlimb
elementsinclude partia left and right ilia, both femora and tibiae, Ieft distal tarsdls3 and 4,
and most of the left pes (L H V0001). The axial column and pes were found in articulation;
the remainder of the skeleton waspartialy disarticulated.

Referred specimen  Sacrum composed of 9x coosdfied vertebrae articulated with both
ilia (LH V0008) .

Locality and horizon  Sanhangobi , Sunitezuogi , Nei Mongol (20 km southwest of
Erlian city) ; Iren Dabasu Formation (Senonian) .

Diagnosis Basal therizinosauroid reaches 2 to 3 metersin body length and differsfrom
other therizinosauroids in having the following charactesr : anterior cauda vertebrae with a
circular fossa under the transverse process, radius with a prominent biceps tuberosty,
proximal pedal phalanges with well developed heds, tibia with an extremely long fibular
crest that is much longer than the haf length of the tibia, and lateral surface of preacetabular
process twisted to face dorsaly. Cauda vertebrae are characterized by widely divergent
prezy-gapophyses (distribution poorly known among other therizinosauroids) .

Dexcription  The skull includes the posterior part of the braincase and the anterior end
of the right dentary. The width of the occipital condyle (12mm) is dightly less than that of
the foramen magnum (approximately 15mm) . The anterior end of the dentary ramus curves
medially (pl. 1, C) , suggesting that the mandibles had a U-shaped, rather than V-shaped,
symphysed region, as a0 occursin ornithomimids, ovirgptorosaurs, and most troodontids.
In latera view (pl. 1, A) , the dentary ramusincreasesin depth toward the symphyss, and
both dorsal and ventra margins curce ventraly. A large oval neurovascular foramen islocated
on the ventrd haf of the ramus about 1. 5cm from the symphyss. In media view, the
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symphyssis resricted to the distal end of the ramus. The aveolar margin preserves ockets
for the firgt five dentary teeth, anterior to which is a short edentulous margin. The thin
edentulous margin is deflected dightly lateraly before curving toward the symphys's, as seen
in dorsd view (pl. I, C). The crownsof a replacement tooth in the second aveolus and a
functioning tooth in the third aveolus are smilar to that described for Alxasaurus (Russll
and Dong, 1994) and other therizinosauroids. The crowns are fully enameled , transversey
compressd , and have coarse marginal denticlesfore and &t , which are best preserved on the
unerupted tooth.

Axia column: A sriesof 17 vertebrae are preserved in articulation , beginning with the
axis. We tentatively regard thefirst 13 aspertaining to the neck , representing cervicas 2
14(@pl. 1, D 1). We base thisidentification on the ventrd location of the pargpophysisin
these 13 vertebrae, its rather abrupt shift dorsadly in the succeeding vertebra (identified as
the firg dorsal) , and the abrupt shortening of the last cervica centrum, as compared to
adjacent centra, fore and &t (pl. 1, H J). Our identification of as many as 14 cervica
vertebrae needs confirmation in the future from materia that a < preserves the costa eries.
If our identification iscorrect , Nei mongosaurus would have one of the longest cervical series
ever recorded among nonavian theropods. The presence of along neck with as many as 14
cervica vertebrae, however, may not characterize al therizinosauroids. Previous authors
have suggested there may be 12 or fewer cervical vertebrae in the derived therizinosaurid
Nanshiungosaurus (Dong, 1979, 1997) . Some ovirgptorosaurs may a have increased the
number of cervica vertebrae, however, only twelve cervicals were reported in the basa
oviraptorosaur Caudipteryx (Zhou et a. , 2000) .

The axis and succeeding nine vertebrae (C2 11) have dongate centra with gently concave
anterior faces and more srongly concave poserior faces (Table 1) . Inlaterd view , the centra gppear
gently arched with broad pleurocoel s occupying much of their sdes (pl. 1, D). In ventra or
posterior view , the centra are narrow compared to their neura arches. The large flexed zy-
gapophysed facetson the neurd arches are located entirely latera to the centra (pl. I, F).
The neura inein C3 through C11 islow with length about half that of the centrum.

Table 1 Measurements of the holotypic specimen of Neimongosaurus yangi (L H V0001) (mm)

Furcula width 128 Radius distd anteroposterior depth 19
Furcula mid shaft anteroposterior width 7 Femur length (I&ft) 366
Furcula mid shaft dorsoventra depth 11 Femur proximal transverse width 97
Furcula gpex dorsoventra depth 17 Femur digd transverse width 87 *
Coracoid glenoid length 19 Femur proxima end to fourth trochanter 145
Coracoid anteroventra process length 65 Tibialength (I€ft) 310
Humerus length (I€ft) 222 Tibia distal transverse width 94
Humera ddtopectora crest (head to apex) 82 Metatarsa | length (Ieft pes 57
Humeral head to posterior trochanter 102 Metatarsal | minimum shaft width 21
Humera proxima end width 93 Metatarsa 11 length 116
Humerd distd end width 79 Metatarsa 11 minimum shaft width 19
Humera minimum shaft diameter 29 Metatarsal |11 length 79
Radius length (right) 180 Metatarsal 111 minimum shaft width 10
Radius proxima anteroposterior depth 29 Phaanx |- 1length (mid socket to condyle) 33
Radius mid shaft anteroposterior depth 14 PhaanxIl - 1length 30
Radius mid shaft transverse width 19 Phaanx I1-1 length 27

Radius distd transverse width 26 Phdanx IV - 1 length 27
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AXxis b5 * Cervical 12 47 Caudd 4 38 Caudd 14 31
Cervicd 3 55 Cervicd 13 47 Cauda 5 39 Cauda 15 31
Cervicd 4 65 Cervicd 14 31 Cauda 6 38 Cauda 16 28
Cervicad 5 72 Dord 1 35 * Caudd 7 38 Caudd 17 28
Cervical 6 72 Dorsd 2 35 * Caudd 8 38 Caudd 18 26
Cervica 7 72 Dorsd 3 40 Cauda 9 36 Cauda 19 22
Cervica 8 72 Dorsd 4 40 Cauda 10 36 Cauda 20 22
Cervica 9 72 Caudd 1 39 Caudd 11 34 Caudd 21 18
Cervicd 10 72 Caudd 2 38 Caudd 12 33 Caudd 22 13
Cervical 11 72 Cauda 3 35 Caudal 13 31

* indicates estimation.

Thelagt cervical (Cl14) is noticeably shorter than those preceding it , and it has a
distinctive trapezoida centrum (pl. 1, H, 1) , which isoften the case with centra at the base
of the neck in dinosaurs. The parapophyssis ill located on the anterior rim of the centrum.

Thefirg four vertebrae in dorsd series (D1 4) are preserved in articulation pogterior to the
cervica vertebrae (pl. 1,J L). Ther centra are sool-shaped, the anterior rim lower than the
pogerior rim, and they have dzable pleurocds to each dde. The fird two have a moderatdy
developed hypapophysson the anterior haf of the ventrd margin of the centrum (pl. 1,J). Inthe
fourth dorsd , the neurd spineistdl and rectangular (pl. |, L) . Four addtiond vertebrae that were
not found in articulation are tentatively identified as D58(pl. I, B) .

The sacrum is composed of Sx coossfied vertebrae with small pleurocodls, as preserved
in areferred gecimen found near the holotype (L H V0008) . Sacral pleurocods have a0
been reported in 9me dromaeosaurids and ovirgptorosaurs, athough they are absent in the
basal ovirgptorosaur Caudi pteryx.

An articulated caudal seriesiscomposed of 22 vertebrae , 9me with asociated chevrons.
Judging from the dze and form of the first and last cauda in the series, most of the tail is
represented. This suggests that Neimongosaurus had a short tail composed of between 25
and 30 vertebrae, which is amilar to the shortened cauda seriesinovirgtorosaurs. Thefirg
preserved caudal has transverse processes that are longer than the neura ine and have
dightly expanded distd ends. The centra are subquadrate in shgpe in latera view and have
gently amphicoelous anterior and posterior faces. The dimendons of the centra decrease
digdly. The first few centra have smal foramina on each Sde which gpear to represent
redduced pleurocoel s.

The prezygapophyses are short throughout most of the caudal series. In the distamost
cauda s, however , the prezygapophyses extend prominently anterodorsaly , reaching forward
across nearly 40 % of the next anterior centrum. These lengthened prezygapophyses angle
away from the midline at about 45 degrees, an unusualy divergent orientation. The length
of the prezygapophyses in the disalmost preserved caudals is reminiscent of the elongate
prezygapophysesin other tetanuransthat siffen the dista portion of the tail. Thisisthefirst
direct evidence in a therizinosauroid that the tail may have evolved from one more closly
resembling that in most other tetanurans.

Severd cervicd ribs were found near the cervicd eries. One is a subtriangular bone that is
shorter than many of the cervicd centra. The very short and broad proportions of this rib dosly
reeemble the anterior cervicad ribsin Alxasaurus (Russl and Dong, 1994, fig. 6A , B).

Several chevrons are preserved, al of which have straight shafts. The longest come
from the base of the tail and are more than twice the length of the neurd ines of the
anteriormost caudals. These chevrons, however, are shorter relative to the neura ines
than in ovirgptorosaurs. No boat-shagped chevrons are preserved.

Pectora girdle: The pectord girdle is represented by two partia scgpulocoracoids, the
left more complete than the right (pl. II, E H) , and a complete furcula (pl. I, C, D).
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The scgpula and coracoid are fused. The proxima half of the scgpular blade is strgp-shaped ,
with nearly parallel dorsd and ventral margins. The blade may well increase in depth dightly
towardits dista end, but the dista blade is broken away on both ddes. Proximdly, the
acromia region must have expanded to meet the coracoid, but this region of thinner boneis
al broken away. The ventra margin curves gently toward the posterior rim of the glenoid
(pl. 11, G). The scgpular glenoid fossa faces anteriorly and is about haf the sze of the
remainder of the fossaon the coracoid.

The large plate-shaped coracoid is deflected medialy at an angle of gpproximately 110 to
120 degrees from the axis of the scgpular blade (pl. I, E, H). The hook-shaped
anteroventral process projects a good distance from the lip of the glenoid fossa (pl. Il , F) , as
in Theri- zinosaurus (Barshold, 1976). The coracoid tubercle (biceps tubercle in many
literature) is well developed and projects lateradly as a pyramidal eminence. The acromial
region of the coracoid is expanded with a broad lateral depresson. The exact shape of the
externa margin, however , cannot be determined as a result of breakage.

The furcuaisarobug V-shgped dement , measuring 128mm acrossits rami , which diverge at
an angle of approximatey 135 degrees (pl. I, C, D). At mid length dong each ramus, the height
and depth of the bone are subequal (7mm) . The depth of the furculaincreases at the junction of
the rami in the midiine, but there is no development of a hypoclel deum.

Forelimb : The preserved elementsof theforelimb include both humeri and the left radius
(pl. 11,1 L;pl.1ll, E Q. The humerus shows many derived features common to other
therizinosauroids, such as the hypertrophied media tuberosty (pl. I, I) , the deflection of
the deltopectora crest at goproximately 90 degrees (pl. I1,J, K) , an anterior tuberosty on
the distal end of the humerus proximal to the ectepicondyle (pl. 11, J) , the hypertrophied
entepicondyle, the ventrolatera angle of the distal end of the humerus (pl. 11, 1) , and the
rotation of the distal condylesonto the anterior agpect of the distal end (pl. 11,J,L).

The radiusis agpproximately 80 percent the length of the humerus ( Table 1) . Both ends
of the bone are moderately expanded. The proxima end is transversdy flattened (pl. 111,
E G . A prominent bicepstubercleispresent on the shaft near the proximal end, asseenin
lateral or medial views (pl. I, F, G.

Pelvic girdle: The left ilium iswell preserved , lacking only the mid section of the blade.
The preacetabular process is strongly deflected lateraly (pl. 111, A) , but not to the extent
that it becomes recurved, as in the most derived therizinosauroids (e. g. , Segnasaurus,
Perle, 1979; Nanshiungosaurus, Dong, 1979). Uniquely the lateral surface of the
preacetabular process is re-oriented into facing dorally. The pubic peduncle is long and
dightly arched (pl. 111, D). Inventra view , the unusua anteroposterior compresson of the
processisvidhble, the articular end measuring 42mm across but only 27mm anteroposteriorly
at itslongest point. Other theropods have the reverse proportion, with the articular end of
the peduncle often less than hdf as wide as long. The acetabular surface is broad, and the
suprascetabular crest flares ssmewhat beyond the laterd margin of the blade (pl. 111, B).
There is no development of a cuppedicusfossa at the junction of the pubic peduncle and the
preacetabular process. The postacetabular process has a moderately developed brevis shelf.
Anova rugose scar is present on the dorsal margin of the blade at mid length aong the
postacetabular process. A dmilar attachment areaisoften developed as a raised welt in other
therizinosauroids.

Hind limb: The hind limbs are represented by both femora and tibiae are preserved as

well as the left dista tarsds and most of the left pes (pl. 111, H N). The femora have
relatively straight shafts with the head projecting medialy , the axis of the proxima end in
line with that running through the distal condyles (pl. I11,L). The proxima end is saddle

shaped , with the arched external rim of the greater trochanter elevated to match the most
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prominent point on the head. A finger-shaped anterior trochanter is partialy preserved on
the anterolateral margin of the shaft , asin Alxasaurus (Russl and Dong, 1994) . Thereis
only a narrow dit between the trochanter and the shaft , and the tip of the trochanter did not
reach the proxima articular end of the femur. A low crescentic fourth trochanter ispresent
just proxima to mid shaft. The distal condyles are asymmetrica , the lateral much narrower
than the media (pl. 111, L). An unusua deep fossa is present between the condyles,
extendingfrom the dista articular surface to a point proxima to the condyles. The distal
articular surface of the femur, as a result, is U-shgped. In crosssections of the shdt, a
hollow central lumen typica of theropodsispresent.

The tibiais approxi mately 85 percent the length of the femur (Table 1). The proxima
end is unusualy broad with little anterior projection or eevation of the cnemid crest. As a
result , the proxima end is nearly as broad asit is long anteroposteriorly (pl. 111,J). The
proximal end isa s unusua in the anterior digplacement of the latera condyle, such that the
proximal end takes on the shape of an equilatera triangle, rather than an acute triangle with

the base across the condyles and the gpex at the cnemia end (pl. 111, J). The shat of the
tibia is characterized by an extremely long crest for thefibula (pl 111, H). The distal end of
the tibia expands transversdly with well developed medial and latera madleoli (pl. Ill, H,

K). The laterd malleolus backs the distal end of the fibula and extendsfarther distaly than
the medial malleolus.

Left distal tarsals 3 and 4 are preserved in articulation proxima to metatarsas |11 and
IV (pl. 11, N). Asin many other dinosaurs, digta tarsa 3 islozenge shaped and thinner
than digd tarsal 4. It cgps most of the proxima end of metatarsa 111 except its dorsal
margin and overlgps the ventrolatera corner of metatarsa I1. Dista tarsd 4 is subrectangular
with itslong axisoriented transversely. The concave latera margin gppears to congtitute an
articular hollow for the base of metatarsal V , aportion of which ispreserved more distaly.

The left metatarsus exhibits many of the unusual features that characterize
therizinosauroids and led to early geculation that they may lie outdde the theropod
radiation. Unlike other theropods and possbly a= unlike the basd therizinosauroid
Beipiassaurus (Xu et a., 1999) , the first metatarsd participates in the proximal
articulation with the tarsus (pl. 111, M). It does not form a dsgnificant portion of the
articular area of the metatarsus and perhaps played no role in weight support. But it did
reach the tarsus, as indicated by the smooth articular end of metatarsd | and rim for
attachment of a synovia capsule. The proxima end of metatarsa | is beveled laterdly for
attachment to the media agect of the base of metatarsa 1. The dista condyles of
metatarsal | are bulbous. Metatarsa |11 hasthe broadest proximal articular area (pl. 111, N) ,
although it is shorter than both metatarsals |11 and IV. Metatarsa |11 isthelongest and has
an unusual proxima embayment to accommodate the expanded proxima end of metatarsa
1. Metatarsal 1V is stout and shows little of the latera flare at its distal end that is
commonly seen in other dinosaurs. Only a small portion of metatarsa V is preserved.

Mog of the nonungua phaanges of the pes are presrved. The proxima phaanges
diglay an unusualy well developed hed , which isvidble in dorsa view (pl. 111, M). The
interphalangeal articulations are very wdl formed, with prominent dorsa and ventrd
interoondylar processes and well developed distal condyles.

Discussions The therizinosaurid afinities of Neimongosaurus have been determined
based on the following characters (some of them are a9 evolved in ornithomimosaurs and
oviraptorsaurians) : U-shgped mandibular symphysead region; downturned mandibular
symphys's; edentulous anterior dentary ;tooth with a basa congriction, sub-circular tooth
root , and lanceolate crown; neural inesof the anterior cervicals low and moderately long;
posterior cervicals® X"-shgped in dorsd view ;angular proxima end of humerus;posterior
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trochanter on humerus;cranialy postioned bal-like ulnar and radia condyles separated by a
narrow groove; a long and dender pubic peduncle and short ischia peduncle; a short
metatarsus.

Neimongosaurus appears to repreent a therizinosauroid more derived than
Beipiacsaurus but less derived than members of the Therizinosauridae. Unlike
Beipiacsaurus (Xu et a., 1999) , the tibia is shorter than the femur (only 85 to 90
percent) . Likewise, the metatarsusis shorter relative to the tibia (met 111/ tibia ratio is 39
percent in Beipiacsaurus and 34 percent in Nei mongosaurus) . The humerus appearsto have
a posterior trochanter in Nei- mongosaurus, whereas none gopears to be present in
Beipiassaurus (Xu et al. , 1999) . In addition, the strongly beveled base of metatarsal | and
its participation in the articulation with the tarsus in Neimongosaurus gppear to be more
derived than in Beipiacsaurus.

Nei mongasaurus is, however , clearly less derived than members of the family Theri-
Zinosauridae, as we have defined this taxon above. The very deep , lateraly flared form of
theilium and the extreme narrow , blade shgped form of the pedal unguasin Erlikesaurus
(Perle, 1980) , Segnosaurus ( Perle, 1979) , Nanshiungosaurus (Dong, 1979) and
Therizinesaurus (Perle, 1982) unite this advanced group of therizinosauroids.

Neimongosaurus provides important information regarding diverdty within
Therizinosauroidea and a0 important comparative data for determining the phylogenetic
relationships of this derived subgroup within Coelurosauria.

The relationshipsof Therizi nosauroi dea among other coel urosaurs has yet to be examined
in detail. Some evidence supports a relationship with oviraptorosaurs (Sues, 1997 ; Mako-
vicky and Sues, 1998 ;Xuet d. , 1999) whereasother data suggeststhat the group may have
a more basal podtion in codurosaurian phylogeny (Sereno, 1999) . The straight shaft and
strong olecranon process of the ulna, the subcylindrical dista end of the radius, the strength
of manual digit 111, the low podtion of the femoral anterior trochanter , the presence of
discrete tibia malleoli , and the distal postion of the condyles of the astragalus are features
that are absent in manirgptoran theropods such as ovirgptorosaurs, and may suggest a more
basal podtion within Coelurosauria, perhagps in asociation with ornithomimids and
alvarezsaurids (Sereno, 1999) .

Outgand ng features with the potentid to link therizinosauroids and ovirgptorosaurs ind ude an
increaze in the number of cervicd vertebrae and a decrease in the number of caudd vertebrae, with
conomitant lossof dongate prezygapophyses toward the digd end of the tal. As described above,
the neck in Neimongasaurus gppears to be composed of as many as 14 cervicd vertebrae. Other
therizinosauroids, such as Nanshiungssaurus (Dong, 1979, 1997) , and the basd ovirgptorosaur
Caudipteryx (Ji et a., 1998; Zhou et d. , 2000) have been reported with 12 or fewer
vertebrae in the cervica series. Even 2, twelve cervica vertebrae would congtitute an
increase over that seen in many other coelurosaurs. Additiona articulated material and
restudy of available gpecimens should clarify the groundsfor this comparion.

The caudal seriesis clearly shortened in Nei mongosaurus, which has no more than 25
or 30 vertebrae. This number or fewer caudd s have al s been reported in the therizinosauroid
Alxasaurus (Russdl and Dong, 1994) and in Caudipteryx (Ji et a. , 1998;Zhou et d. ,
2000) and severd ovirgptorids (Barsbold et al. , 2000) . Somefeaturesin the pectora region
are a9 derived with repect to basa coelurosaurs, such asornithomi-mids. The hook-shgped
coracoid posterior process, for example, is very well developed, more 2 than in ornithomi-
midsor avarezsaurids (Perleet a. , 1993) . Likewise, the strength of thefurculais more re-
miniscent of that in ovirgptorosaurs.

More detailed comparisons and even more complete remains will generate the critical
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data needed for phylogenetic analyss. The discovery of Neimongosaurus takes us a step
closer to understanding the diversty and relationshipsof Therizinosauroidea, one of the most
intriguing subgroupsof dinosaursto have come to light in the last twenty years.
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Explanations of plates

Pate |
Ne mongosaurus yangi (L H V0001) , scde bar Icmin A C, 4cminD L
Right dentary in laterd (A) , medid (B) , and dorsd (C) views;cervicd 5 in laterd (D) , ventrd (E) , and posterior (F)
views;cervicds 4 and 5 in dorsd view (G ;presacra vertebrae 11 14 in laterd (H) and dorsa (1) views;anterior dorsd
vertebrae (presacrds 15, 16) inlatera view (J) ;anterior dorsa vertebra (presacra 16) inlatera view (K) ; anterior dorsa
vertebra (presacrd 18) in laterd view (L)

Pate 11
Nei mongosaurus yangi (L H V0001) , scae bar 4cm
Nearly complete seriesof cauda vertebraein laterd view (A) ;mid dorsds (presacrds 17 22) inlaterd view (B) ;furculain
anterior (C) and poderior (D) views;left scapulocoracoid in ventrd (E) , laterd (G , and dorsd (H) views;left coracoidin
laterd view (F) ;right and left humeri in posterior (1) , anterior (J) , proxima (K) , and digtd (L) views

Pate 111
Nei mongesaurus yangi (L H V0001) , scae bar 4cm
Leftiliumin dorsomedid (A) , ventrd (B) , laterd (C) , and medid (D) views;left radiusin anterior (E) , laterd (F) , and
medid (G) views;left and right tibiae in posterior (H) , anterior (1) , proxima (J) , and digta (K) views;right and left
femur in pogterior view (L) ;left pesin dorsd (M) and proxima (N) views
fc, fibular crest ;PP , preacetabular process ;bt , biceps tuberosty
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