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Abdract A partid skeeon is described from the Upper Cretaceous Iren Dabasu Formation of Nel
Mongpl that represents a new therizinosauroid theropod , Erliansaurus bdlamanus gen. e 9. rov.
Didinctive characteridics of the new ecies include enlarged nutritiond foramen on anterior caudds,
prominent cres-like pogerior trochanter on the humerus bordered meddly by an ova depresson ,rugpse
svelling located dorsd to the ischiadic peduncle on the laterd surface of the ilium, pogerior margn
dgnificantly higher than anterior margin on the fibuar proxima end ,and digdly located hypertrophied
anterior trocharter on the fibua. Prdimnary andydss suggeds that E. bdlamanus represents an
intermediate taxon between the primitive therizinosauroids and the advanced Therizinosauroidee. The
dsovery of E. bdlamanus provides inportant irformaion regarding the dversty within
Theriz nosauroi dea.

Key words Sunitezuogi ,Nel Mongol ,Upper Cretaceous, Therizi nosauroi dea

1 Introduction

Therizinosauroids are a group of theropod dinosaurs that have an unusua combination of
characters (Perle ,1979 ,1980,1982 ;Barsold ,1983 ;Barshold and Perle 1980 ;dark et d. ,1994;
Xu et d. ,1999a) . The fosdl records are digtributed in the Jurasic and Cretaceous of China ,the
Upper Cretaceous of Mongplia ,and the Lower Cretaceous of North America(Zhao and Xu ,1998 ; Xu
et a. ,2001; Zhang et a. ,2001; Kirkland and Wolfe ,2001) . The recovered fossl remains are
limited and nogly fragmentary. In 1999 ,an expedition team from the Department of Land Resources
of Ne Mongpl excavated at Sanhangpbi in Nei Mongol Autoronous Region. We have reported a new
therizinosauroid taxon , Neimongosaurus yangi from a locdity in this area ,which provides inportant
data for determining the phylogentic reationships of this derived subgroup within Coel urosauria
(Zhang et d. ,2001) . Recent work suggests that a second therizinosauroid pecies is present together
with N. yangi a the same locality. In present pgper we will describe this new taxon based on a
partid skeleton which includes five vertebrae, It fordimb lacking the carpus (humerus, uina,
radius ,manus) ,partid right ilium and fragments of the ischium and pubis,right femur ,both tibiae,
right fibula, and ome partid metatarsdls. Mog o the manus and hind limb were found in
articulation and other bones were iolatedly preserved in the quarry ; however ,the proportions of the
elements recovered sugged that the meteria s represent a Snde individua .

Ingtitutional abbreviations:LH ,Long Hao Geologc and Paeontologcad Research Center,
Department of Land Resources of Nei Mongol , Hohhot.

2 Sydemetic pdeontology

Ther opoda Mar sh,1881
Codurosauria Huene,1914
Therizinosaur oidea ( Maleev,1954)

The superfamily Therizinosauroidea is defined here as:dl oodl urosaurs closer to Therizinosaurus
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than to either Ornithomimus , Oviraptor , Velociraptor or Neornithes. Therizinosauridee is redefined
here as:comnmon ancegor of Segnosaurus , Erlikosaurus , Nanshiungosaurus , Therizinosaurus and al
descendarts.

Genus Erliansaurus nov.

Type species by monotype  Erliansaurus bellamanus 9. n.

Diagnosis Asfor the ecies.

Etymology “ Eilian” ,the larger geogrgphica area that includes the type locdlity’, saurus’ ,
meaning' lizard” (Geek) .

Erliansaurus bellamanus gen. et sp. nov.
(Fgs. 1 2)

Holotype A partia skeleton preserving much postcrania (LH V 0002) .

Type locality and horizon  Sanhangpbi , Sunitezuogi ,Nei Mongol Autononmous Region (20km
uthwes of Elian city) ; Iren Dabasu Formetion (Seronian) . The fosdls were collected in fluviad
sandgtones of the Upper Cretaceous Iren Dabasu Formetion which has yielded a diverse dinosaurian
fauna, including the hadrosaurids Bactrosaurus and Glmorecsaurus and the theropods
Archaeornithomimus , Avimimus ,and Alectrosaurus. This formeation is now regarded Late Cretaceous
(Seronian) in age (Currie and Eberth ,1993) .

Etymology “ belamanus” (belus, beautiful ; manus, hand; Latin) ,for the well preserved
manus of the holotype.

Material Only the holotype (LH V 0002) is known ,including five vertebrae,left foreimb
lacking the carpus,partiad right ilium and fragments of the ischium and pubis,right femur , both
tibiae ,right fibula ,and some partial metatarsd's.

Diagnosis Differs from dl other therizinosauroids in having enlarged nutritional foramen on
anterior caudal s ,creg-like pogerior trochanter on humerus bordered medialy by an oval depresson,
rugoe swelling located dorsd to ischiadic peduncle on laterd surface of ilium,pogerior margn
sgnificantly higher than anterior margn on fibular proximal end ,and didaly located hypertrophied
anterior trochanter on the fibula.

Dexription E. bdlamanus represents a small dzed therizinosauroid with a femur length of
412mm. It is dightly larger in sze than N. yangi ,a therzinosauroid from the same fauna.
However ,extremely weak suture between the centrum and arch on one of the anterior caudas
suggeds the holotype of E. bdlamanus might be ontogeneticaly younger than that of N. yangi in
which the centrum and arch are conpletdy fused on dl preserved vertebrae ,thus the sze difference
o thefully grown individud of E. belamanus and N. yangi might be even bigger.

The axial column is represented by five vertebrae. Two represent cervicd vertebrae ,one is an
anterior dorsal vertebra, and the lag two are anterior cauda vertebrae. The poderior cervical
centrum is trgpemida and has a large pleurocoe that occupies much of the laterd surface of the
centrum. Robug pargpophyses project from the centrum ventra to the pleurocoel. The oval articular
surface for the rib is large ,measuring 14nmm dorsoventrally and 17mm anteropogeriorly and located
ventral to the pleurocoel. Asin N. yangi ,a hypapophyss is developed as a median ked ,which
becomes nore robugt toward the anterior end of the centrum ,projecting 8mm below the rim. The
anterior dorsal vertebra is inconplete anteriorly. The pogerior face is nore srongy concave. When
the pogerior face is held in a vertical plane ,the centrum anges anterodorsally a about 30 degrees.
The latera surface of the centrum has a shdlow depresson, but there is o development of a
pleurocod. This gppears to be quite different from that in N. yangi ,where the pleurocod is
maintained as a degp pocket a lead as far poderiorly as the midde dorsas. There is ome
poss hility that the centrum belongs to an anterior cauda ,in which case the absence of the pleurocod
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would not be unusual. The two anterior caudas (Figs. 1A ,B) numbered as Cdl and Cd2 here.
Cdl islarger than Cd2 in dze. Its centrum is amphicoglous ,the anterior face more grongy concave
than the pogerior one. A large ,ova ,sharp-rimmed nutritiona foramen is present ,measuring 5mmin
length and postioned jugt anterior to the middle of the centrum (Fg. 3A) . A weak ventra groove

appears to be present on
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Fg.1 Eliansaurus bellamanus gen. et 9. rov. (LHV 0002) ,scae bar 2cm
A B. Two anterior caudd vertebrae in It laterd view;C D. Right scgpulain laterd and ventrd views;
E F. Lét menusinproximal and dorsdl views(unguasin dde view) ;G Let radius and ulna in anterior view;
H I. Lt humerusin anterior and pogerior viens
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the pogerior haf of the centrum. The broken base of the transverse process shows that it was robug ,
and aweb of bone connects the anterior margin of the process with the prezygapophyss ,as in other
therizinosauroids. Cd2 is smilar in norphology to Cdl except that the transverse process is nore
ventrally located than that of Cdl.

The right scgpular blade is preserved lacking only the diganog corner (Figs. 1C,D ,3C) . It
is dragp-shgped and ovd in cross sction. In latera view the blade is gently arched;in dorsa or
ventral view ,the blade is graight. Jug dida to the acromia expanson ,the blade is condricted in
laterd view with awidth of 33mm;digd to the condriction it iswider with the pardle dorsa and
ventral margns; further digdly the blade becomes narrow ,with a width of 33mm as in the
proximalnog condricted portion ;close to the diga end ,the blade bears a ventrd flange that makes
the digal end gppear dorsoventraly expanded (Fg. 3C) ; however ,the diga end gppears to be
narrower than the preceding portion. In ventral view ,the blade iswide and flat diga to the acromid
expandon ,and its ventrolateral edge is present as a sharp ridge(Fig. 1D) . Near the diga end ,the
ventrd margn is sharp.

The fordimb is nearly conplete except for the carpus. The humerus shows ome derived
features comnon to other therizinosauroids ,such as the hypertrophied media tuberosity (Figs. 1H,1,
3E,F) ,an anterior tuberodty on the diga end of the humerus proximal to the ectepicondyle (Figs.
1H ,3E) ,the ventrolaterd ange of the digd end of the humerus(Figs. 11 ,3F) ,and the ulnar and
radia condyles located on the anterior apect of the diga end. It differsfrom other therizi nosauroids
in ome other features. The pogerior trochanter is developed as a vertical cres 25mm in length with
a wedge- shaped cross section(Fgs. 11 ,3F) ,medid to which is a shallow depresson. The ulnar and
radia condylesis rdatively flat and the flexor groove is shallow and wide(Figs. 1H ,3E) .

The ulna is primitive conpared to that of advanced coelurosaurs such as dromaeosaurids. A
dout triangular olecranon process projects proximaly (Fig. 1G . The proximd articular surface of the
ulnais divided between the olecraron process and a narrow cororoid process. The ulnar shdt is
draight. The digd end gradualy expands in width and is dightly compressed anteropogeriorly.
There is about 30 degrees of rotation between a proxima axis running anteropogeriorly through the
olecraron, cororoid process and a digd axis through the flattened digd end. A subtriangular
articular surface is present digally for articulation with the radius.

The radius i s gpproximately 80 percent the length of the humerus(Table 1) . The proximal end
isova and the articular surface is concave. The dida third of the sheft isflattened on its posterola
terd dde with a sharp margin on the sheft laterdly and a nore rounded margin medially.

Metacarpals 111 are preserved. A fossais present on the laterd sde of the base of metacarpa
1. Metacarpa | has a triangular proxima articular suface (Fig. 1E) . A trough on the pogerior
sde of the base was probably continuous with the trough of the semilunate carpd ,as in other
tetanurans. The flattened facet for articulation with metacarpa 11 extends for about 20mm aong the
lateral agpect of the base ,or goproximately 40 percent of the length of the metacarpa (Fig. 1F) . The
diga condyles are rotated gpproximatdy 25 degrees from the horizontal when the articular facet for
metacarpa |1l is hed verticdly. The medid diga condyle is larger than the laterad digd condyle,
which isdffst dorsally and digaly. Media and laterd collatera ligament pits are very shallow ,and
the dorsal extensor pit is very poorly developed(Fig. 1F) . Metacarpal 11 has a large subrectangular
proximal articular suface (Fig. 1E) . Digdly ,the medid condyle is dightly larger than the latera
condyle. Although there is o development of a dorsal extensor pit ,the proximal phalanx can extend
to an ange of about 45 degrees above the horizontal. Metacarpa 111 articulates on the pogterol atera
corner of metacarpa |1 and has a smdl subtriangular proxima articular suface (Fg. 1E) . The
media agpect of the shat contacts metacarpa 11 for 20mm ,or about 25 percent of its length. The
media diga ocondyle is broader and deeper than the lateral digal condyle. The oollaterd ligament
pits are shdlow ,the lateral one the degpes on any of the metacarpas. In generd ,the metacarpusin
Erliansaurus is remarkably smilar to that described for Therizinosaurus , despite the very flattened
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and extremely elongate form of the manua unguas in the latter (Barsold ,1976) .

Tablel Measurements o the hootypic specimen o Erliansaurus bellamanus gen. et sp.nov. (L H V 0002)

(mm)
Mid cervica centrum length 61 | Pogerior cervica centrum length 50
Anterior dorsd centrum length 45 | Cdl centrum length 50
Cd2 centrum length 47 | Scepular blade length(right) 227
Sepuar blade maximum diga width 37.5 | Scgpular blade minimum wicth 33
Humera deltopectora cred (head to gpex) 110 | Humerus length(l€ft) 276
Humera proximal end width 110 | Humerd head to pogerior trochanter 128
Humera minimum sheft diameter 33 | Humerd digd end width 89
Ulna proximal anteroposterior depth 42 | Ulnalengh(l€t) 237
Ulna mid shdt transverse width 13 | Ulnamd sheft anteropogerior depth 2
Ulna digd anteropogerior depth 22 | Ulna digd transrerse width 34
Radius proxima anteroposterior depth 29 | Rediuslengh(l€t) 220
Radius md shdt transverse width 17 | Radius mid sheft anteropogerior depth 22
Metacarpa | minimum sheft wicth 21 | Metacarpd | length(l€ft manus) 57
Metacarpa 11 minimum sheft wicth 19 | Metacarpa 11 lengh 116
Metacarpal 111 minimum sheft wicth 10 | Metacarpa 111 length 79
Phaanx II-1 lengh 40 | Phaanx I-1 length(mid socket to condyle) 58
Phaanx 11I-1 length 17 | Phdanx 12 lengh 45
Phalanx I11-3 length 33 | Prdanx 112 lengh 14
Digt I-ungud length 76 * | Digt lFungud length 91
Femur proximdl transverse wicth 1 14 | Femur length(right) 412
Femur proximal end to fourth trochanter 179 | Femur digd transverse wicth 101
Tibia proximal transverse wicth 78" | Tibialength(right) 373
Tibia digd transverse width(right) 106 * | Tibia proximal anteroposterior length 103 °
Fibula proximdl transverse width 75 | Fbua lengh(right) 350 °
Fbua diga sheft wicth 15 | Fbua didd transverse wicth 156

* indicates edimetion.

The proximal phaanges of the manus al have prominent heels. Phdanx 1 isthe only manua
phaanx with collatera ligament pits ,the media pit degper than the laterd pit. The other norrungual
phaanges in the manus are deeply socketed proximaly to accomnodate well developed , divided
diga condyles(Fig. 1F) . These well fitted surfaces permit limited flexion and anog no extenson
along each seriesin digits Il and 111. The penultimate phalanges in digits Il and 111 are the longes
that in digit Il only dightly longer than phalanx I1F1. The manua unguas are well preserved. The
larges one is interpreted to pertain to digt |. It has a smdl lip dorsa to the articulation. The
unguas of digt Il and Il are smdller in 9ze. All unguds are flat-sded ,srongy curved ,proximdly
deep with masdve pyramida flexor tubercles located near the proximd articulation(Fig. 1F) . They
are enlarged relative to the corregponding digital phaanges.

The partid right ilium is somewhat flattened transversely (Figs. 2A B ,4A) . In laterd view the
pogacetabular processis very short and deep ;the pogerodorsa end of the blade curves vertrally ;the
ventral margin of the blade is shmoothly trangting from the pogterior margin of the ischia peduncle.
A rugps sveling is located dorsal to the ischia peduncle ,close to the dorsd margin of the ilium.
Pogterior to this svelling is a heavy cres dorsal to the pogerodiga end of the ilium(Figs. 2A ,4A |
B). The ischia peduncle has a clearly marked ,teardrop-shaped antitrochanteric articular surface.
The supraacetabular cres iswell developed and flares beyond the laterd margin of the blade(Fig.
4B) . Only fragments of the ischium and pubis are preserved.

The femur and tibia(Fgs.2C E,4E) are smilar to thoseof N. yangi. Thefemur is graight
in both anterior and lateral views. A round fenord head is sparated from the trochanteric cres by
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awell developed neck. A fourth trochanter ,if present ,must be very weak. The medid and laterdl
digd ocondyles are dmilar in dze ,though this may be partidly caused by crushment. The tibia is
dightly longer relative to the femur in E. bdlamanus (90 %) thanin N. yangi (85 %) (Tadle 1) .
Asin N. yang ,thefibular creg islong ,extending digdly a the level of the mid sheft of the tibia
(Fgs. 2E ,4E) . Thefibula shows some derived features seen in other therizionsauroids. In proximal
view ,the large head of the fibula tapers pogeriorly ,asin Alxasaurus (Russall and Dong ,1993) but
unlike mog other theropods where the reverse shape obtains(e. g. , Allesaurus ,Madsen ,1976. pl.
52 fig.D) . Unlike nog other coel urosaurs there is no development of a fibular fossa on the media
dded the proximal end (Fg. 2F). The dender diga shdt is transversely concave on its medid

Fg.2 Ediansaurus bdlamanus gen. et 9. nov. (LHV 0002) ,scde bar 2cm
A B. Rightiliumin laterd and medid viens;C D. Right femur in pogerior and medd views;
E. Right tibiain anterior view;F G Right fibulain medid and arnterior views
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sde to accomnodate the latera edge of the shdt of the tibia. However ,the fibula shows ome
differencesfrom that of other therizimosauroids. In media or latera views ,the pogerior margin of the
proximal head is eevated , Sgnificantly higher than the anterior margn,thus making a dightly
concave ,doping dorsd margin in medid or laterd views(Fig. 2F). In nog theropods including
other therizinosauroids the dorsal margin of the fibular head is nearly horizontal or dightly convex in
media or laterd views. The anterior trochanter is hypertrophied and located a mid sheft. It projects
laterally rather than anteriorly ,as in nog other theropods(Fg.2G . The digd end of the fibula is
only dightly expanded.

Discussions As described above, E. bdlamanus diglays combinations of primitive and
derived characters and might represent an intermediate taxon between primitive and derived
therizinosauroids. Although a numerica phylogenetic analyssaof E. belamanus is beyond the soope
o the present paper ,me preliminary anayss can be made. We will discuss below some characters
irformetive for determining the phylogenetic postion of E. bellamanus.

/M .

Fg.3 Line dravingsof sdected dementsdof Erliansaurus belamanus gen. e 9. rov.
(LHV 0002) and Nemongasaurus yangi (LH V 0001) ,scae bar 2cm
A. Anterior caudd in laterd view (LH V 0002) :B. Anterior caudd in laterd view (LH V 0001) ;
C. Right scgpulaiin laterd view (LH V 0002) ;D. Right scgpuain laterd view (LH V 0001) ;
E H. Let humerusin anterior pogerior ,proxima and diga views (LH V 0002)
Abbreviations:1. nutritional foramen ;2. pleurocod ;3. ventrd flange;4. demoid fossa;
5. acromion process;6. dorsal flange;7. media tuberosty ;8. redid condyle;9. unar
oondyle;10. pogerior trochanter ;11. humerus head ;12. detopectord crest

1) Dorsal pleurocod absent. Smilar to Nanshiuongosaurus brevispinus and Beipiacsaurus there
is o pleurocod on the latera dde of the dorsd centrum in E. bdlamanus. Anpng
therizinosauroids dorsal pleurocoels are reported in Nothronychus and N. vyangi. Absence of
pleurocoelson dorsal centra might represent a derived character date for Therizinosauroidea if a
therizi nosauroi d-oviraptorosaur hypothes s(Makovicky and Sues,1998;Xu et d. ,1999a) is correct.

2) Enlarged nutritiona foramen on anterior caudals. A small ,oval ,sharp-rimmed opening is
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present on the latera sde of the cauda centrain E. bdlamanus and a smilar ,but much srdler
opening is d present in N. yang (Figs. 3A ,B) that has been identified as a reduced pleurocod
(Zhang et d. ,2001) . Gorrpared with the pleurocoel s in Nothronychus (Kirkland and Wolfe ,2001)
and oviraptorosaurs (Sues, 1997 ;Barsold et a. ,2000) that are located immediately below the
caudd rib ,the openings in E. bedlamanus and N. yang are postioned much nore lower and
srdler on the centrum. We assume the openings in E. belamanus represent the enlarged
nutritional foramina rather than reduced pleurocods. Such an enlarged nutritional foramen on
anterior caudds are unkrnown in other theropods and here regarded as autoponorphy for E.
bellamanus.

3) Caudd pleurocodl absent. There is no opening immediately below the caudd rib in E.
bellamanus as seen in ovirgptorosaurs and Nothronychus that represents the pleurocodl. N. yangi
has a deep circular fossa in the same posgtion ,probably representing the pneumetic fossa. Smilar to
E. bdlamanus, nog other therizinosauroids have mo pneumetic anterior caudds. Absence of
pleurocoel on anterior caudas might represent derived character gate for Therizinosauroidea if a
theriz nosauroi d-ovirgptorosaur hypothed's i's correct.

4) A dorsdl flange on the scgpular blade absent. Anong therizinosauroids N. yangi and
Therizinosaurus bear a dorsa flange on the scapular blade (Fg. 3D ;Barsold ,1976) . Mog other
therizinosauroids including E. bellamanus lack such a gructure.

5) Digaly narrow scapular blade. The scapular blade iswider digaly in lateral view with the
proximalnog portion narrowes in nog rorravian theropods.  Therizinosauroids including  E.
bellamanus are different in that the scapular blade becomes narrower digaly (Figs. 3C,D;Fig.2in
Barsold, 1976 ; Fig. 3 in Kirkland and Wolfe,2001) . However ,ro conplete scgpula is known
anong therizinosauroi ds whether the diga end of the scapulais expanded as in norn-avian theropods
remai ns unknown.

6) Hypertrophied media tuberosty on humerus (Figs. 1H,1,3E,F). A didinctive medid
tuberodty is hypertrophied ,and overhangs the shdt in therizinosauroids. This tuberodty is nore
prominent and further medialy expanded in N. yangi and other derived therzinosauroidsthanin E.
bellamanus.

7) Presnce o anterior tuberodty on the digd end of the humerus proximd to the
ectepioondyle. This feature is mot known in other theropods and is probably a syngponorphy for
Therizi nosauri dea.

8) Cres-like poderior trochanter on the humerus bordered medialy by an ova depresdon. A
pogerior trochanter is present on the caudomedia surface of the mid sheft of the humerus as the form
o a cres-like gructure in E. bdlamanus (Fgs. 11,3F). Derived therizinosauroids including
Therizinosaurus (Barsbold ,1976) , Erlicosaurus andrevs and Segnosaurus galbinesis (Barsbold and
Maryanska ,1990) develop a pogerior trochanter on the humerus but differ in that the trochanter is
represented by a sharply pointed tubercle. Primitive members of the group such as Beipiaocsaurus ,
N. yangi ,and Nathronychus lack a pogerior trochanter (Kirkland and Wolfe ,2001) . Interestingy
in N. yangi an oval depresson is present a the midsheft ,which might be horologous to the
depresson medid to the poderior trochanter in E. bdlamanus. The presence of the poderior
trochanter on the humerus represents a derived character gate uniting advanced therizi nosauroi ds.
Furthermore ,the unusual shape of the trochanter in E. bellamanus di stingui shes the taxon from all
other therizinosauroids and makes an autoponorphy.

9) Hypertrophied entepicondyle. The presence of a hypertrophied entepicondyle is unique to
therizinosauroids armong theropods. E. bellamanus has a large entepicondyle but differs from other
therizinosauroids such as N. yangi in that it is not as flattened anteropogeriorly. Hypertrophied
entepicondyle is a syngponorphy for Therizinosauroidea and the anteropogeriorly flattened shgpe
represents a derived character gate for this subgroup.

10) Ulnar and radial condyles located on the anterior agpect of the digal end of the humerus.
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The ulnar and radia condyles are shifting proximaly onto the anterior apect of the digd end of the
humerus in al known therizinosauroids including E. bellamanus. Sme rornravian theropods d
share thisfeature but not as proximally shifted as in therizinosauroids. Thisfeature is potertidly a
syngponorphy for Therizinosauroidea if the intermediate date in me ronravian theropods is
conddered a different date.

11) Wide flexor groove between the ulnar and radid condyles. In nog other therizinosauroids
the ulnar and radiad oondyles are prominent and close to each other ,making a narrow ,deep flexor
groove in between. The ulnar and radid oondyles are mot as prominently developed in E.
bellamanus ,and relatively widely located. Thus E. belamanus has a relatively shalow and wide
flexor groove as in mog theropods.

12) Presence of a lip dorsd to articular surface of the manua unguals. E. bdlemanus is
smilar to nog other therizinosauroids, ovirgptorosaurs, and me other manirgptorans such as
dromaeosauridsin having a lip dorsd to the articular suface of the manua unguals (Xu e d. ,
1999b) . The recently reported Nothronychus ,however lacks this feature.

13) Manua unguasproximaly degp. E. bdlamanus is Smilar to some therizinosauroids such
as Alxasaurus , Segnosaurus and Nothronychus (Russall and Dong ,1993 ; Kirkland and Wolfe ,2001)
in having proximally degp manua ungua's (articulation depth nmore than 45 % of ungud length) .
Therizinosaurus , Belpiacsaurus and nmog other theropods have a ratio less than 35 %.

14) Short postacetabular process of the ilium. Derived therizinosauroids such as Segnosaurus
Eni gmaosaurus mongaliensis , and Nanshiungosaurus brevispinus have a short postacetabular process
o theilium. An asociated festure isthat the ventra margn o the ilium blade is corfluent with the
pogerior margn of the ischial peduncle whereas in mog other theropods there is didinct bending
between the two margns. E. bdlamanus is dmilar to derived therizinosauroids in this feature
though the ventra margin is nore srongy curved (Figs. 2A ,4A) . N. yangi , Beipiacsaurus ,and
Alxasaurus are dmilar to nog other theropods in having a long postacetabular process ,the ventra
margin of which diverges srongly from the poserior margin o the ischia peduncle (Fig. 4C) ,though
in the latter taxon the pogacetabular process is conparatively shorter than that of the former taxa.

15) Pogerodorsd margndf ilium curving ventraly in laterd view. E. bdlamanus is Smilar to
N. vang and nmog other manirgptorans in that the posterodorsal margin of ilium curves ventrdly in

Fig.4 Line draningsd sdected dementsof Erliansaurus bdlamanus gen. e 9. nov. (LH V 0002) and
Neimongosaurus yangi (LH V 0001 and LH V 0008) ,scde bar 2. 5cm
A B. Rightiliumin laterd and dorsal views (LH V 0002) ;C D. Right iliumin laterd and dorsd views
(LHV 0008) ;E. Rignt tibiain anterior view (LH V 0002) ;F. L€t tibiain pogerior view (LH V 0001)
Abbreviations:1. rugose sweling;2. ischiadic peduncle;3. antitrochanter ;
4. sypraacetabular cregt ;5. preacetabular process;6. fibular creg
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laterd view ,though in N. yangi the pogtacetabular process is shdlower ,with a somewhat tapered
diga end (Figs. 4A ,C). In 2ome derived therizinosauroids such as Segnosaurus the dorsal margin
is draight.

16) Thickend posterodiga end of ilium. A unique feature to nogt therizinosauroids is the
presence of the large rugose area for muscle attachment on the caudolateral surface of the ilium,
which is represented as the form of a raised welt at the pogerodigal end in ome therizinosauroids
(Barshold and Maryanska ,1990) . Although lacking a prominent welt at the pogodiga end, E.
bellamanus , Alxasaurus (Russell and Dang ,1993) and N. yangi (Figs.4B ,D) have a heavy cregt
in the same posdtion ,and this might be honologous to the welt in nore derived therizinosauroids.
Beipiacsaurus gppears to lack thisfeature.

17) Rugpse swelling located dorsd to the ischiadic peduncle on the laterd surface of ilium. A
rugose snvelling is located dorsa to the ischid peduncle and anterior to the heavy cres in E.
bellamanus. This swvelling represents a separate muscle attachment from the nore pogerior one.

18) SQupraacetabular cres flaring beyond the laterd margin of the ilium blade. Unusudly the
supraacetabular creg flares beyond the laterd margn of the ilium blade in E. bellamanus and N.
yangi such that the primitively lateral surface istwiged to face dorsdly (Figs. 4B ,.D) . In the latter
taxon thisfeature develops to the extreme extent :the preacetabular process a © flares laterdly and
its anatomicaly laterd surface is twided to face dorsdly (Fig. 4D). It should be pointed out that
this differs from the condition in Therizinosauridae where the preacetabular process flares lateraly
and curves pogeriorly.

19) Pogerior margn sgnificantly higher than anterior margin on the fibular proximal end. The
pogerior margn of the fibular proximal end is devated rdative to the anterior end,forming a
concave ,doping dorsal margin in medid or laterd views in E. bdlamanus (Fig. 2F). In nog
theropods including other therizinosauroids the dorsal margn of the fibular head is nearly horizontal
or dightly convex in medid or laterd views.

20) Digally located hypertrophied anterior trochanter on fibula. The anterior trochanter on the
fibula (M. ilidfibularis tubercle) is located a mic-shdt in E. bdlamanus (Fg. 2G) ,as in
Nathronychus (Kirkland and Wolfe ,2001) and Segnosaurus (Perle ,1979) . It is proximally located
in mog other theropods including other therizinosauroids such as Beipiacsaurus. E. bdlamanus is
different from Nathronychus , Segnosaurus , and nog other theropods in that the anterior trochanter is
prominently developed.

21) Anterior trochanter on fibula lateraly projected. The anterior trochanter projects anteriorly
in nog other monravian theropods including Segnosaurus (Perle,1979) . E. bdlamanus has,
however ,a lateraly projected anterior trochanter ,as in Beipiacsaurus and Nothronychus ( Kirkland
and Wolfe ,2001) and some non-avian manirgptorans.

22) Tibia dorter than femur. As in nopg other therizinosauroids but unlike other
ooel urosaurians ,the tibia is dorter than thefemur in E. bdlamanus. Anong therizinosauroids only
Beipiacsaurus has a longer tibia.

23) Longfibular cres of tibia. The fibular creg is long ,extending digaly a the leve of the
mid-shet of the tibia in E. bdlamanus (Fgs. 2E,4E) . This is dmilar to the condition in N.
yangi in which the fibular creg is even longer ,extending further digdly dgnificantly beyond the
midsheft (Fig. 4F) . The fibular creg is much dorter in nog other theropods including other
therizi nosauroi ds.

24) Adragdus with reduced adragdar condyles. The adragdar condyles are reduced in al
known therizinosauroids including E. bdlamanus whereas in nog other theropods they are much
nore robug .

25) Poximal end of fibula tapering pogeriorly. Asin Alxasaurus (Russdl and Dong,1993) |,
the proximd end of the fibula tgpers poderiorly. In mpg other theropods,the proximal end is
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transversdly thicker at the pogterior margin than at the anterior margin.

As discused above ,the therizinosauroid dfinities of E. belamanus are egablished by the
following therizinosauroid syngponorphies: digdly narrow scgpular blade , hypertrophied medid
tuberodty on humerus ,presence of an anterior tuberosty on the diga end of the humerus proximd to
the ectepicondyle ,ulnar and radia condyles located on the anterior apect of the digd end of the
humerus ,thickened posterodigta end of ilium (this needs be corfirmed by examining the condition in
Beipiacsaurus) ,astragd us with reduced astragdlar condyles ,and proxima end of the fibula tgpering
pogeriorly.

Anong therizinosauroids , Beipiacsaurus is the nog basd taxon except Eshancsaurus (Xu et
a. ,2001) because of lacking the following derived characters that are seen in nog other
therizinosauroids including E. bdlamanus :manua unguas proximally deep (the proxima articular
suface of the manual ungudsis d shallow in Therizinosaurus ,but it may represent a reversal) ,
tibia shorter than femur ,sorter metatarsus ,and metatarsal | participating in the articulation with the
tarsus.

E. belamanus together with Alxasaurus ,N. yangi and Nothronychus ,are primitive members
anong the nore advanced therizinosauroids than Beipiacsaurus ; they lack the following derived
features of Therizinosauroidae : deep |, laterdly and pogeriorly curved preacetabular process of the
ilium ,graight dorsal margn of the ilium ,and the extremely narrow ,blade shgped form o the pedal
unguas. E. bdlamanus is d primitive in oome features of the humerus,such as the wide flexor
groove between the relatively flat ulnar and radid condyles. Gonparatively , E. bellamanus is nore
derived than Alxasaurus , N. yangi and Nothronychus in having the following derived characters:
dorsal and cauda pleurocoel absent ,the presence of the pogerior trochanter on humerus,and short
pogacetabular process of the ilium,yet the fird two character dates may turn out to be primitive
because the basal theriziinosauroid Bepiacsaurus gppears to share these features. However , E.
bellamanus shares a few unusua derived festures with N. yangi , suggeding a posible close
relationship between the two taxa. These include :an oval depresson at the mid shet of the humerus
(it is located medid to the pogerior trochanter in E. bellamanus) , supraacetabular cregt flaring
beyond the latera margin of the ilium blade ,and long fibular cregt of tibia. On the other hand , E.
bellamanus d 9 shares with ©me other therizinosauroids a few derived characters. The anterior
trocharter on fibula projects lateraly in E. bdlamanus ,a feature a seen in Bepiacsaurus and
Nothronychus. E. bdlamanus is ad® dmilar to Nothronychus and Segnosaurus in having this
trochanter located at midsheft of the fibula. A precise phylogenetic postion of E. bellamanus will
be gven & sawhere when a numerical cladigic andyssis done.

The disovery of E. belamanus provides important irformetion regarding diversty within
Therizimosauroidea. Therzinosarauroids are previoudy thought to be a very rare, exclusvely
Cretaceous group of aberrant dinosaurs. Recent disooveries extended both their geogrgphicd and
dratigrgphica digtributions (Zheo and Xu ,1998 ;Xu et d. ,2001; Kirkland and Wolfe ,2001) . E.
bellamanus co-exigswith N. yangi as does Segnosaurus with Erlikosaurus. The available evidence
suggedts that therizinosauroids represent a group of dinosaurs with hight divergty ,and are nore
comnon elements than previoudy known.
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