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Introduction- The Junggar Basin (Xingjiang Uygur Autonomous Region, NW China) is a large continental
basin with a succession of fluviatile to lacustrine Mesozoic sediments up to 6 km thick (Dong, 1992).
Throughout the basin, several fossil sites yield well-preserved vertebrate remains (e.g., Currie, 1997; Dong,
1992). During fieldwork of the Sino-German Project (Jilin University, Changchun/China; Geological Survey No.
1, Urumgi/China; and the University of Tiibingen, Germany), several new dinosaur localities were discovered in
the Junggar Basin, two of which yielded a number of dinosaur teeth described herein.

The first locality “Giant’s Tomb” is located in “dinosaur valley”: one of the classic Junggar Basin areas for
Jurassic vertebrates (Currie, 1997). This new site is situated 24 km NNE of Jiangjunmiao in the upper part of the
Oxfordian Shishugou Formation (Eberth et al., 2001). In April 2006 we excavated several large dinosaur bones
from here, including an enormous mamenchisaurid humerus and ulna, representing Asia’s largest dinosaur
(Wings et al., 2007b). Further excavation of this site has been taken over by an I\VPP field crew led by Xu Xing;
unfortunately we have not been informed of any progress regarding the large sauropod and associated remains. A
total of 8 well-preserved dinosaur teeth (Fig. 1) were recovered during April 2006 as part of the Sino-German
project. All teeth came from the “Giant’s Tomb” locality apart from SGP 2006/1 which was recovered from a
pebbly lag deposit 4.5 km NNE from the site.

The Liuhuanggou locality (see also Martin et al., this volume) is situated at the southern margin of the Junggar
Basin, 40 km SW of Urumagi. It consists of a bonebed occurring close to the boundary between the Tutunhe and
Qigu Formations and has recently been ascertained as belonging to the Qigu (Oxfordian, Ashraf et al., 2004).
The area, including the nearby located TAAA locality (Maisch and Matzke, 2003; Maisch et al., 2001), has
produced a large amount of vertebrate material: hybodont sharks, actinopterygians, temnospondyls, turtles,
crocodiles, mammals (for references see Martin et al., this volume), and several isolated dinosaur teeth (Fig. 2).
Because of supposed climate differences between these localities during the Jurassic, a preliminary comparison
of the dinosaur teeth is especially interesting.

THEROPODA indet. Marsh, 1881

Material-  Shishugou Formation: SGP 2006/2; SGP 2006/3; SGP 2006/4: complete crowns without roots from
the Giant’s Tomb locality
Qigu Formation: SGP 2005/1: worn tooth crown without root from Liuhuanggou locality; SGP
2004/2: 17 small crown fragments with denticles from Liuhuanggou locality.

Description - The crowns of SGP 2006/2 (Fig. 1A), SGP 2006/3 (Fig. 1B), and SGP 2006/4 (Fig. 1C) are fairly
complete with small parts of the root present in SGP 2006/2 and 4. The apices of the crown are broken off in
SGP 2006/2 and SGP 2006/4, the latter also shows a wear facet. The crowns exhibit the typical theropod tooth
morphology in most respects. The teeth are moderately distally recurved, although SGP 2006/2 shows an
unusually marked lingual curvature, possibly taphonomic, pathologic or an autapomorphy of the taxon. The
crown heights (measured from the top of the root) of SGP2006/2, 3, and 4 are 46 mm, 17 mm, and 15 mm
respectively. Well developed distal carinae are present on SGP 2006/2-4. A mesial carina is well developed on
SGP 2006/2 and SGP 2006/4 (although rather abraded on the latter), and not observed on SGP 2006/3 (possibly
abraded). Both carinae are extending down the full length of the crown in SGP 2006/2 and 4, as does the distal
carina on SGP 2006/3. SGP 2006/2-4 possess 17, 27, and 13 denticles per 5 mm of the distal carina, respectively.
SGP 2006/2 and SGP 2006/3 are labiolingually compressed with mesial (in SGP 2006/2) and distal carinae lying
roughly on the same vertical plane, identifying them as maxillary or posterior dentary teeth. SGP 2006/4 is less
labiolingually compressed, with a broader cross-section, and asymmetric carinae, suggesting it is from either the
premaxilla or anteriormost dentary region. A wear facet is present only at the tip of SGP 2006/4.

In SGP 2005/1 (Fig. 2A), the apical part of the well preserved, labiolingually compressed and distally curved
crown is present with a total length of 18 mm. The well developed distal carina bears 25 denticles per 5 mm, no



mesial carina is present. The tip of the crown is present and slightly worn. The size and morphology of SGP
2005/1 resembles SGP 2006/3 from the Shishugou Formation although the latter is slightly less recurved.

The small tooth fragments SGP 2004/2 (Fig. 2B) are not diagnostic, but the preserved denticles allow their
assignment to theropod dinosaurs. The different shapes and sizes of the denticles, ranging from 2 to 9 per mm,
indicate several taxa with varying body sizes.

Although an identification of the large tooth crown SGP 2006/2 with the taxon Sinraptor dongi described from
the Shishugou Formation of Jiangjunmiao (Currie and Zhao, 1993) is tempting, the stong labiolingual curvature
of the tooth distinguishes it from the type material of Sinraptor, so that it is here only provisionally identified as
cf. Sinraptor. The specimens SGP 2006/3 and SGP 2005/1 indicate the presence of a hitherto unknown small
theropod taxon clearly distinguished from Sinraptor by its much smaller size and the absence of a mesial carina.
The presence of a small theropod of probably ceratosaurian affinities was already indicated by Maisch & Matzke
(2003) based on material from the Toutunhe Formation and Toutunhe/Qigu boundary. Whether the small
theropod material belongs to a single or several distinct taxa, as well as a definite clarification of its or their
systematic affinities must await further and more complete specimens.

SAUROPODA Marsh, 1878
EUSAUROPODA Wilson, 2002
cf. Mamenchisaurus sp. Young, 1954

Material-  Shishugou Formation: SGP 2006/5 and SGP 2006/6: complete worn crowns with root; SGP
2006/7: large unworn crown without root. SGP 2006/1: stream abraded worn crown without root.

Description- All four sauropod teeth from the Shishugou Formation show a similar morphology, although they
vary in their states of wear and in size. The preserved crown heights (measured from the base of the crown to the
tip) for SGP 2006/1 (Fig. 1D), SGP 2006/5 (Fig. 1E), SGP 2006/6 (Fig. 1F), and SGP 2006/7 (Fig. 1G), are

35 mm, 12 mm, 17 mm, and 23 mm, respectively. These measurements indicate that SGP 2006/5 belongs to a
small, possibly juvenile individual and SGP 2006/7 represents a particularly large adult (this tooth was found
adjacent to a very large humerus). SGP 2006/1 and SGP 2006/7 comprise only the crown, but SGP 2006/5 and
SGP 2006/6 retain part of the root. The crown is spatulate, with a slight constriction at the transition to the root.
The crown first widens apically until it is slightly wider than the root, but in its upper two thirds it tapers up to
the apex. In the upper two thirds, the mesial margin of the crown is convex, whereas the distal margin is slightly
concave. Above the root, the crown initially curves labially, and then recurves lingually at about half its height.
Specimens SGP 2006/5, SGP 2006/6, and SGP2006/1 exhibit a well-defined v-shaped facet, which extends from
the apical region basally for two-thirds of the crown length on both mesial and distal margins. The facet is
sometimes asymmetric. Edges with enamel on the labial and lingual sides of the tooth are more resistant to wear
than the internal dentine, forming lipped edges to the facet and thus maintaining a cutting surface. SGP 2006/7
shows no sign of wear and instead possesses fine denticles on the mesial and distal margins. The labial surface of
the crown is convex, exhibiting “labial grooves” running parallel and situated near to the mesial and distal
margins. The lingual surface is convex at the base, changing to concave about one quarter up from the base. A
central lingual ridge is flanked by shallow and gently recessing grooves, forming the lingual concavity. A
second, less prominent lingual ridge is present near to the mesial margin on SGP 2006/7. The mesial and distal
margins curve round onto the lingual side of the crown forming two low ridges that occur about 60° to the
horizontal. The enamel is wrinkled. The morphology of the teeth is consistent with their identification as
Mamenchisaurus sp. (Ouyang and Ye, 2002).

THYREOPHORA Nopsca, 1915
STEGOSAURIA indet. Marsh, 1877

Material-  Shishugou Formation: SGP 2006/8: basal part of worn tooth crown with partial root from Giant’s
Tomb locality.
Qigu Formation: SGP 2002/4: worn tooth crown without root from Liuhuanggou locality

Description- SGP 2006/8 (Fig. 1H) is an incomplete worn crown. With a total length of 9.7 mm, it is probably
missing 50% of the total crown height. Part of the root is present. Abrasion from use and probably prolonged
water transport has obscured most details of morphology. The crown is 5.5 mm high and is 4.5 mm wide at the
cingulum. The enamel on both sides is heavily abraded, with weak vertical ridges that merge with the prominent
cingulum. Denticles were present, but are difficult to detect due to abrasion.



SGP 2002/4 (Fig. 2C) is a well-preserved crown lacking its root. The crown is 10.5 mm high and at the top of
the cingulum 8.4 mm wide. It possesses typical stegosaurian characters (Galton and Upchurch, 2004): it is
covered by enamel on both sides and bears an asymmetrical crown with a number of vertical prominent ridges
which ventrally merge with the prominent cingulum. Part of the cingulum is missing at the lingual-distal corner.
In lingual aspect, the cingulum is vertically constricted. The tip has been well-worn during lifetime and the
crown bears a total of 10 denticles on the sides of the large facet. The cross-section of the broken-off root is
rectangular with round corners pointing in the major directions, with a maximum width of 5.5 mm.

Discussion- The Middle and Upper Jurassic sediments of the Shishugou Formation in the central region of the
Junggar Basin are considered to be deposited in a drier, more terrestrial climate than sediments in the Qigu
Formation at the southern rim (Eberth et al., 2001). The generally smaller size of the dinosaur teeth from the
Liuhuanggou locality might reflect environmental controls on body size, but more likely this merely reflects a
different taphonomic and/or depositional regime. Teeth found in the Shishugou Formation were found in
interbedded sand and silt/mudstones of variable thickness, containing rip-up clasts, indicating rather variable
flow velocities. The sedimentology, in association with the presence of a mixture of other vertebrate remains
from both very large and small animals, in varying states of completeness and abrasion, indicates deposition as
part of a debris flow. In contrast, the Liuhuanggou bonebed very rarely contains vertebrate remains with a size
>2 cm in the siltstone matrix. It is thus likely that the smaller size of the Liuhuanggou teeth is primarily due to
deposition in an environment with lower water energy which was not capable of transporting any larger teeth
even if available.

While Jurassic vertebrate faunas of inner Asia commonly show endemic features (Averianov et al., 2005;
Russell et al., 1993), dinosaur fossils are especially rare in the Jurassic and Lower Cretaceous of the southern
Junggar Basin. Ephemeral bodies of water caused by the dry and seasonal continental climate (Eberth et al.,
2001) may have hindered the distribution of amphibian and aquatic taxa, leading to endemism, but this can
hardly explain the different distribution of large dinosaur taxa within the Junggar Basin. The absence of
sauropod teeth in the Toutunhe and Qigu Formations is especially remarkable. Sauropod remains are generally
very rare in these formations and are only documented by several undiagnostic incomplete bones from the Qigu
Formation (Maisch et al., 2003).

Theropod teeth also are much rarer in the Qigu Formation than in the Shishugou Formation, and the few finds
indicate a smaller average body size of the Qigu taxa. The largest theropod tooth (SGP 2000/1; Fig. 2D) from the
Toutunhe/Qigu boundary was described by Maisch and Matzke (2003) from the Liuhuanggou area. Although a
total estimated body length of 6-8 m (Maisch and Matzke, 2003) appears too high (SGP 2000/1 is about 50%
smaller than SGP 2006/2), it is evidence for the presence of larger theropods, teeth of which were also found in
the underlying Toutunhe Formation (Maisch and Matzke, 2003).

Stegosaurian remains are extremely rare in the Qigu and Shishugou Formations: so far only a dorsal vertebra
has been reported from the former (Wings et al., 2007a) and the holotype specimen of Jiangjunosaurus
junggarensis has been reported from the latter (Jia et al., 2007). The two teeth described herein confirm the
presence of stegosaurs for both formations, but can unfortunately not add any taxonomic details.

A different distribution of dinosaur groups also exists among adjacent Asian basins. For example, the Middle
Jurassic dinosaur fauna from Fergana valley (Kyrgyzstan) has no record of ankylosaurs, whereas the Junggar
Basin has yielded remains of the basal taxon Tianchiasaurus nedegoapeferima (Dong, 1993). Nevertheless,
similarities are also present: the Fergana area has produced an interesting, but indeterminate ornithischian
dinosaur (Sullivan, 2006) which was originally described as the pachycephalosaurid Ferganocephale
adenticulatum (Averianov et al., 2005), and a similar tooth fragment (Fig. 2E) has been excavated in the
Liuhuanggou bonebed.

The different composition of dinosaur taxa found in Central Asia regions may partly be explained by different
ecological conditions, different taphonomic settings or just the preliminary status of our field work. It may also
show a considerable biogeographic influence during the Jurassic in Central Asia (Averianov et al., 2005),
possibly even within the Junggar Basin.
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Fig. 1: Dinosaur teeth from the Shishugou Formation: theropod tooth cf. Sinraptor (SGP 2006/2) in labial (A1)
and distal (A2) aspect; theropod tooth (SGP 2006/3) in labial (B1) and distal (B2) aspect; theropod tooth
(SGP 2006/4) in labial (C1) and distal (C2) aspect; sauropod teeth Mamenchisaurus sp. (SGP 2006/1) in
lingual (D1) and lateral (D2); sauropod tooth Mamenchisaurus sp. (SGP 2006/5) in lingual (E1) and lateral
(E2) aspect; sauropod tooth Mamenchisaurus sp. (SGP 2006/6) in lingual (F1) and lateral (F2) aspect;
sauropod tooth Mamenchisaurus sp. (SGP 2006/7) in lingual (G1) and lateral (G2) aspect; stegosaurian tooth
(SGP 2006/8) in labial (H1) and distal (H2) aspect;

Fig.2: Dinosaur teeth from the Qigu Formation: theropod tooth (SGP 2005/1) in lingual (A1) and distal (A2)
aspect; fragments of 17 theropod teeth with carinae (SGP 2004/2) (B); stegosaurian tooth (SGP 2002/4) in
lingual (C1) and distal (C2) aspect; large carnosaur tooth (SGP 2000/1) in lingual aspect (D); indeterminate
ornithischian tooth fragment (SGP 2004/1), morphology similar to “Ferganocephale adenticulatum” in labial
or lingual (EX1) aspect and in lateral (E2) aspect;






