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Dinosaurs in Asia

Dong Zhiming

Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica

Although the study of dinosaurs in Asia began a century ago, the fundamental investigations were made
during the second half of 20th century, particularly during the last 25 years. In size of collections of the
described genera and species, Asia is very close to that of North America. This is not surprising, for dinosaurs
have been intensively collected on that continent for more than a hundred years. However, the science of
dinosaur studies in Asia is just beginning. And the main excavation of Asian dinosaurs concentrated in
Mongolia and China. In recent years, the studies of dinosaurs also started in Thailand, Japan, and Korae.

Asiatic genera and species constitute about a quarter of all the dinosaurs known in the world. The study of
dinosaurs in Asia did not only greatly expand the list of the dinosaurs of the world but also contributed much to
the solving of many evolutionary problems concerning dinosaurs and their distribution (Rozhdestvensky, 1975;
Dong, 1992; Jerzykiewicz and Russell, 1993 and Xu et al., 2005). The dinosaurs from Asia, which have the
unique features of nativity, localization includes therizinosaurs, oviraptors and psittacosaurs. Asia has become
famous as an abundant source of dinosaurian remains.

Over the past decade, great progresses had been and are still being made in Asia in advancing of our
knowledge of dinosaurs. Almost every month, some new genera and species are described and/or published.

There are about 278 locations of dinosaurs discovered from the late Triassic through to end of the
Cretaceous. Evidence for Jurassic and Cretaceous dinosaurs is plentiful. The locations yielding dinosaur
footprinta and /or tracks increased in Asia. Some locations of Cretaceous have produced eggs, fragmentary
eggshell and nests.

So far, more than 220 genera of dinosaurs have been described and named in Asia (P. Dodson per. com.).
Particularly, the latest decade, discoveries of the “feathered dinosaurs” are a focal point for the research and
excavation of dinosaurs in this region. It is expected that more dinosaur researchers will focus in these areas,

and the day when the number of Asian dinosaurs surpasses that of the North Aamerican won’t be long.

I. History on dinosaur of Asia

In this paper, a comprehensive discussion of Asian dinosaur research history is presented:

I-1 Dinosaurs from India

Dinosaurs from India were first described by Captain Sleeman in 1828. The first systematic description of
Indian dinosaur is the Titanosaurus indicus from the Lameta Formation of the Late Cretaceous by Lydekker in
1877. The Titanosaurus is first named dinosaur in Asia.

The Barapasaurus from the Lower Jurassic of the Kota Formation was a primitive sauropod discoveried in
India. The Late Triassic Walkeria from India is similar to Procompsognathus of Germany, Coelophysis of

North America.

I-2 Central Asia Hardrosaur fauna
A duck-billed dinosaurian fauna was discovered from the central and northeastern Asia within early decads
of the last century. Russian geologists discovered remains of dinosaurs at Kyzyl Kum in the Transbaikal region

and along the Heilongjiang (Amur) River ( Riabinin 1915, 1925, 1930 ). The most important fossil was the



hadrosaur Mandschurosaurus amurensis. The skeleton of the hadrosaur is now exhibited at the Central
Geological Museum in St. Petersburg.

In the 1930s of the 20" century, in Central Asia, another, possibly more interesting dinosaur is represented
by the back part of skull of a dome-headed hadrosaur, Jaxartosaurus aralensis (Riabinin 1939), collected from
Hazakstand of the central Asia.

Japanese found another one during the 30s at Sachalinen Island. After the studies by Nagao, it was named
Nipponosaurus sachalinensis. The latter specimen is now preserved in Hokkaido University in Japan. In recent
years, in the Russian Far East Area, from The Tsagayan Group of the Late Cretaceous stratum, Russian
paleoontologists L.A. Nessov and Y. Bolotsky found the several sites of dinosaurs, and collected many dinosaur
bones from blagoveshchensk and Kundur sites. Among them, the most aboundant ones belong to Amurosaurus,
and Olorotitan arharensis, a lambeosaurin hadrosaur. This hadrosaur Fauna of Asia is simslar to those of North

America from the Late Cretaceous.

1-3 The Central Asiatic Expedition of the American Museum of Natural History

The Central Asiatic Expedition of the American Museum of Natural History in New York by the
expedition leader Roy Chapman Andrews, who worked for ten years exploring Gobi of Mongolian. With these
expeditions began one of the most notable chapters in the history of hunting dinosaurs of Asia. The Central
Asiatic Expedition First found the Dinosaurian nest from Gobi of Mongoliall

Our story thus resumes after the end of the “Cold War.” USSR was disassembled, Mongolia was no longer
under her tight controls, and while China started the improvement and Open policy and opened up it door to the
world. Many cultural and scientific exchanges between the east and west became a huge flow among the
scientists. Young western paleontologists were very eager to understand the geology and the abundant fossils of
the central Asia Gobi, perhaps for re-experiencing the glories of the old day, and reviewing the shameful
pirating acts of the previous westerners. American retured Gobi, and discovered several new dinosaian site and

renains. A well-known find was an embryo of the Oviraptor.

1-4 Dinosaur collecting in China

Dinosaur collecting in China can be divided into four phases. From 1902 to 1933, some missionaries and
several expeditionary teams were mainly from western world, including the Central Asiatic Expedition of
American Museum (1922-1930) and the Sino-Swedish Expedition (1927-1935).

Around 1928, Chong Chein Young, S. T. Chang, and Gon-lu Wang returned to China from Germany after
they graduated from the field of paleovertebrate. They dedicated themselves into the education and researches of
the paleovertebrate of China. Among them, C. C. Young had accomplished the most. From 1933, he devoted all
his research efforts to paleo-reptiles, particularly on the excavations of the dinosaurs from Lufeng Basin. His
work laid the foundation for the Chinese Dinosaurology research.

The third phase lasted from 1949 to 1979. The researches of Chinese dinosaurs entered into a development
stage, mainly in shandong Peninsula, Sichuan Basin, Inner Mongolia and Xinjiang areas. New dinosaur
specimens were collected, including skeletons of Mamenchisaurus, Tsintaosaurus, Omeisaurus,
Toujiangosaurus, Shunosaurus, and Shantungosaurus.

During the past two decades, China has metaphorically opened its door, and Chinese dinosaur studies have
advanced greatly. Several international cooperations were organized, including the Canada-China Dinosaur
Project (CCDP), the Sino-Japanese Silk Road Dinosaur Expedition, and Sino-Belgian Dinosaur Expedition, as
well as Japan-China-Mongolia.The period represents a new stage in the study of Chinese dinosaurs. These

projects have become a focus for understanding the Chinese dinosaurs. The discoveries of the ancient birds and



the feathered small theropods dinosaur fossils in China pushed the Chinese dinosaur researches to a new high.
So far, more than 160 genera and species of dnosaurs have been described and named in China.

To protect fossil natural resources of dinosaurs, four dinosaur parks and six dinosaur Museums have been
established in China, such as Zigong Dinosaur Museum (Sichou Province), Lufeng Dinosaur Museum (Yunan
Province), Zhucheng Dinosaur Museum (Shandong Province), Erlin Dinosaur Museum (Inner Mongolia), Jiayin

Dinosaur Museum (Heilongjian Province), and Xiao-Xin-An Dinosaur Museum (Heilongjian Province).

I-5 The Dinosaur Remains from Indochina

The first dinosaur remains to be reported from South East Asia were apparently bone fragments found by
the French Geologist Josue-Heilmann Hoffet in southern Laos (Hoffet, 1933, 1936), He reported the occurrence
of titanosaurids and hadrosaurids from a locality where is situated near the border between Vietnam and Laos.
Recently, French paleontologist Philippe Taquet led a expedition and found Hoffet’s site. They excavated new
matrial including iguanodontids and sauropods. This poorly known assemblage from Laos appsrently belongs to
the same fauna as that the Khok Kruat Formation of the Early Cretaceous, (or Equivalent) of Thailand.

During the past decade our knowledge about the dinosaurs of Thailand has vastly increased, numerous
fossils of Triassic, Jurassic, and Cretaceous were documented. These great results were inseparable from the
Dinosaur Research Center of Deportment of Mineral Resources and Thai-French Join Dinosaur expeditions.
Most of the Mesozoic vertebrate-bearing localities of Thailand are on the Khorat Plateau, in the northeastern
part of the country, where Mesozoic continental sediments reach a thickness of several thousand meters, and
range in age from the Late Jurassic to late Early Cretaceous.

Dinosaur fossils found in the Phu Kradung Formation include teeth theropods several robust, spoon-shaped
sauropod teeth resembling those of the euhelopodids from the Jurassic-Early Cretaceous of China, a femur of a
small ornithopod, resembling Yandusaurus from the Jurassic of China, and a stegosaur vertebrae closed to
Wurhosaurus from Early Cretaceous of China. It is seem to suggest that Thai dinosaur fauna of the Late Jurassic
related with those of China.

The Sao Khua Formation of the Early Cretaceous yielded well-known dinosaur fauna in Thailand. In the
Sao Khua Formation. Phuwiangosaurus is a well-known sauropod with slender teeth that is like Nemegtosaurus
-like teeth. It might referred to titanosauroid.

Siamotyrannus isanensis is a primitive Tyrannosaurid from the Sao Khua Formation. The theropods was
probably reaching up to 7 meters in length, and described by Buffetaut, Suteethorn, and Tong in 1996.

The Khok Kruat Formation has yielded a well-known Psittacosaurus, which was discovered as typical
member of the Lower Cretaceous in northeastern Asia. A fragmentary lower jaws was named P. sattayaraki in
1992 (Buffetaut and Suteethorn, 1994).

There are many footprints found at Phu Feak Park, Kalasin Province. This is Phra Wihan Formation. A
recent fascinating discover is that of very dinosaur eggs, possibly of theropods, including one with the remains
of an embryo( Buffetaut et al., 2005).

In 2001, a new dinosaur site museum was constructed at Phu Kum Khao, Kalasin province. Here visitors
can see bones or replicas in their original positions in the sandstone. Recently, a new international collaboration,
Thai-Japan Dinosaur Excavation Project (2007-2009) is working at Ban Sapan Hin, Ban Tak District, Tak

Province.

I-6 Japanese Dinosaurs
In 1978, Dr. Tetsuro Hanai of the University of Tokyo and Tomoki Kase of the National Science Museum

found a reptilian bone in Miyako Group of the Early Cretaceous of Iwaizumi-cho, Iwate prefectural.. This is a



humerus of a sauropod. It became the first record of dinosaur fossils within the current Japanese territory. This
specimen was identified as a Diplodocidae (Mamenchisaurus sp.) by Hasegawa in 1991.

The Tetori Group is exposed and distributed in western Japan. The Tetori Group is subdivided into three
subgroups, i.e. Kuzuryu, Itoshiro, and Akaiwa in ascending order, and ranges from the Late Jurassic to the
Early Cretaceous in age. The Tetori Group shows a characteristic transition of sedimentary environments from
marine to freshwater through brackish water environments.The first discovery of the dinosaur remain in Tetori
Group was made in 1985. It was an isolated single tooth of carnovous dinosaur. This tooth was found by a litter
girl at the “fossil wall” of Kuwajima in Shiramine Village, Ishikawa Prefecture.

The Tetori Group Dinosaur Excavation Project was organized by Dr. Yoichi Azuma from the Fukui
Prefectural Museum expeditions to the Tetori Group in 1990s. Katsuyama is a most rich dinosaur locality in
Fukui. A dromaeosaurid - Fukuiraptor and an Iguanodontid - Fukuisauus were collected from this quarry
(Azuma and Tomida, 1997). The Fukui Prefectural Dinosaur Museum has been established at Katsuyama by

local administrative government.

I-7 Dinosaur remains from Korea

The dinosaur remains of Korea mainly found from the Lower Cretaceous rocks. Several dinosaur bones
came from Tabri, Euiseong County, North Kyeongsang Province, south-eastern Korea. Although the material of
dinosaurs is fragment, the specimens have been identified as sauropods (diplodocids); theropods
(dromaeosaurids) and a small ornithopod.

More than 3000 tracks of dinosaurs were found from the Lower Cretaceous Gyeongsang Group in
Gyeongsang Province. Most of tracks are of the bipedal iguanodont and theropods, and some of them the
quadrupedal sauropods. The dinosaurs of Korea probably originated in Asiatic continent and spread eastward to

join the Early Cretaceous Tetori dinosaurs of Japan.

II. Latest discoveries and research about Ceratopsian Dinosaurs of Asia

The primitive Ceolurosauria and Ceratopsia were found from early Late Jurassic beds of Central Asia. The
evidence for later ceratopsia originated from basal ceratopsia - Archaeoceratops, Liaoceratops, Auroraceratops
in Asia Continent (Dong and Azuma, 1997; Xu et al., 2004; You et al., 2005). During the Early Cretaceous,
these small basal ceratopsians moved to North America continent. Several small and primitive tyrannosaur-like
dinosaur Dilong, Guanlong from the Late Jurassic - Early Cretaceous (Xu et al., 2006) are possibly a basal

tyrannosaurs which migrated to American Continent during late Cretaceous.
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A lot of bones of Hadrosaurs were collected from Wu-lagia site, Jiayin County, Heilongjian Province in 2004
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A. B.

A lambeosaurin hadrosaur, Olorotitan arharensis from the Kundur, Russian Far East Area A.Skull; B,
Reconstruction of the Olorotitan arharensis (after Y. Bolotsky)
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Dr. C. C. Young’s Statue in Lufeng Basin. Here he found the first complete skeleton of Lufengosaurus in 1938.
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Dinosaurian eggs from China
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CERTIFICATE
The largest collection of
dinosaur eggs
numbers 10,008
at the Heyuan Mussum,
Guangdong Province, China
as of November 2004

Chinese dinosaurian eggs entered the Guinness Book of World Records.
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Japan-China-Mongolia dinosaurian excavation in Gobi
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Phu Kum Khao Dinosaur Site Museum in Thailand
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Tyrannosaurids from the Amur (Heilongjiang) river basin

I. Yu. Bolotsky and Yu. L. Bolotsky

Institute of Geology and Nature Management of the Far Eastern Branch of the Russian Academy of Sciences.

The Tyrannosauridae is a group of large carnivorous dinosaurs which prevailed during the Late Cretaceous
in North America and Asia. The first find of an Asian tyrannosaurid was made by laboratory assistant N.P.
Stepanov from the St. Petersburg Geological Committee in 1916-1917 in Maastrichtian bonebeds of Yuliangzhi
Formation at the infamous Chinese locality Jiayin-Longgushan. He found several large isolated teeth of a
carnivorous reptile. In 1930, those findings were preliminary related by Riabinin (Riabinin, 1930a) to the
American genus Dryptosaurus (nomen dubium). In the same year (Riabinin, 1930b), he reclassifies these
remains as Albertosaurus periculosus. Until recently, this taxon was not counted as valid due to poor material,
because isolated teeth were previously thought to be unusable for taxonomical investigations. After Currie,
(Currie et al, 1990), however, the opinion on teeth changed. The tooth taxon of Troodon formosus described by
Leidy (Leidy, 1856) has withstood the test of time. Currie’s work was a very important event and encouraged
many researchers to investigate isolated theropod teeth, because theropod remains are usually very poor and the
only abundant fossils are their teeth.

During 25 years of work on Maastrichtian dinosaur localities (Kundur, Blagoveschensk) of the left bank of
the Amur river, researchers of IGMN FEB RAS excavated a large (several dozens of specimens) collection of
theropod remains. Based on this material, the complex of carnivorous dinosaurs was determined. The complex
includes representatives of several theropod families: Dromaeosauridae, Troodontidae, Tyrannosauridae and
theropod family indet. (Alifanov and Bolotsky, 2002). The main part of the material belongs to the family
Tyrannosauridae, and consists of a large amount of isolated, shed teeth and several elements of postcranial
skeleton.

In this work, we try to generalize all the data about Russian tyrannosaurids in order to know their diversity,
biogeography and behavior. This problem has special interest in the light of discussion about the possible Asian

origin of the Tyrannosauridae (Buffetaut et al., 1996).
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Non-marine Lower Cretaceous of Mongolia and necessity of Dinosaur Hunting

Rinchen Barsbold

Paleontological Centre, Mongolian Academy of Sciences

The non-marine Lower Cretaceous is wide-spread in Mongolia. In comparison with the Upper Cretaceous,
the distribution of which is mostly limited to the Gobi Desert, the Lower Cretaceous is extended over wide
regions of the country.

But the glory of Mongolian dinosaurs is only connected with the Upper Cretaceous, which contained more
than 95 per cent of all dinosaur species discovered in the country as a whole.

Thus, there are limited areas of the Upper Cretaceous which contained almost all known dinosaur fossils,
and large areas of the Lower Cretaceous seem to be quite free of them.

This phenomenon is connected with the paleogeography and burial conditions of the sedimentary basins
during the Early and Late Cretaceous of Mongolia, respectively.

The Early Cretaceous was a ““ period of basins”, because great lakes were wide-spread in Mongolia during
this time. The name dates back to the initial “heroic” stage of Mongolian Paleontology, connected with the
Central Asian expeditions led by R. C. Andrews in the 1920s. Two geologists participating in the expedition, C.
Berkey and F.K. Morris, published “The Geology of Mongolia”, the first treatise on the geology of the country,
including the Cretaceous stratigraphy and paleogeography chapters. The term “period of basins” was first
applied in this book. Also, F. K. Morris was the first to refer to the fossiliferous red sandstones of the famous
Flaming Cliffs in the Gobi Desert to the dunes of the Late Cretaceous.

Following the tradition of our great forerunners, we could call the Late Cretaceous a “period of dunes”,
though this interval contains not only of ancient dunes (the Lower Cretaceous also consists not only of
lacustrine deposits), but of a whole range of non-marine deposits of differing origins. Yet it is precisely ancient
dunes (and their dispersible portions) that usually contain a number of the best preserved Late Cretaceous
Mongolian Dinosaur fossils.

The Early and Late Cretaceous of Mongolia corresponded respectively to successive different stages in
paleogeography at the end of the Mesozoic. Each epoch was characterized by the formation of different
sedimentary basins, corresponding landscapes and particular climate conditions as well.

During the Early Cretaceous: development of the extensive lake basins and humid climatic conditions were
the most characteristic for Mongolia.

During Late Cretaceous: all conditions changed in sharp contrast to previous times. Lake basins were
strongly reduced, the climate become arid, with seasonal alternation, and sandy dunes formed along the lake
coasts. Dispersed sandy dunes composed the most favorable conditions for dinosaur burials. Evidently this is the
main reason why the Upper Cretaceous of Mongolia contains almost all discovered dinosaur species and other
vertebrates as well.

Early Cretaceous non-marine sedimentation and environments were mainly characterized by reduction
conditions, whereas in the Late Cretaceous oxidizing environs definitely dominated.

During the Early Cretaceous coal formations were widely accumulated whereas the Upper Cretaceous
shows no trace of coal. The early Cretaceous preserved diverged plants, including big wooden trunks, as well as
spores and pollen, in burials.

During the Cretaceous period the terrigenous deposits strongly prevailed in sedimentary basins. The Lower

Cretaceous includes respectively more thin-granulated lacustrine deposits, whereas the Upper Cretaceous
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consists of more coarse-granulated facies of alluvial-lacustrine origin, including remarkable sandy dune deposits
and their analogues.

The Lower Cretaceous of Mongolia contains: mostly limnic Invertebrates (a number of Ostracods,
Phylopods, Pelecypods, and Insects), and also many fishes, including an Asian Lycoptera, rare sturgeons, very
rare shark teeth, and furthermore, turtles, birds and their feather prints, and primitive mammals. Plentiful fossil
plants testify to their suitable burial condition during this time.

The Upper Cretaceous contains the main Vertebrates discovered in Mongolia: most of the dinosaurs, fossil
eggs, turtles, lizards, primitive mammals, birds, and also groups of limnic Invertebrates.

Fossil plants, spores, and pollen, so abundant in the Lower Cretaceous, are almost absent in the Upper
Cretaceous, though they are preserved rarely in corresponding sedimentary facies.

Lower Cretaceous non-marine deposits are wide-spread over extensive areas in Central and Eastern Asia,
including China, Russian Siberia, Middle Asia, the Indo-China Peninsula, etc. The Upper Cretaceous is much
more restricted in its distribution there and not so complete in comparison with the Lower Cretaceous, being
more connected with the inner regions of Central Asia, and dominantly filling up the sedimentary basins of the
Gobi Desert. By the end of the Early Cretaceous extensive areas of Central Asia had undergone intercontinental
deformations, having transferred into more a quiet regime continued over the Late Cretaceous. This greatly

altered the paleobiogeographcal patterns throughout Mongolia.

Conclusions.

Early Cretaceous fossil groups of Mongolia seem to be quite similar to the famous Jehol Biota of China,
but only represent its separated parts dispersed within this interval.

There are many fossil groups in the Mongolian analogue of the Chinese Lower Cretaceous: the glorious
Psittacosaurus (which incidentally was first discovered in Mongolia); Lycoptera, a famous Asian fish; many
kinds of insects, including water beetles and their larvae; and a lot of plants, spores and pollen of the common
distribution. Additionally, the Lower Cretaceous facies in Mongolia contain volcanic ash, as they are in the
same fossiliferous deposits of China.

But the main element of the Biota — feathered dinosaurs and birds — have not been found until now in
Mongolia.

The main goal of paleontological research in Mongolia now seems to be as follows: There is a strong need
to begin a new stage in Vertebrate Paleontology in Mongolia. Only researchers who have the courage to forget
about the Upper Cretaceous, which for 90 years satiated the dinosaur appetites of many scientists from the main
dinosaur studying countries- will be able to tackle the Lower Cretaceous of Mongolia. If they succeed, the
researcher’s names will be written with golden letters in the history of Mongolian and Central Asian
Paleontology. The discovery of the Early Cretaceous Feathered Dinosaurs and other groups in Mongolia is
waiting to be made, as part of the second “New Conquest of Central Asia”. The first Conquest, well-known
from the book of the same title, belongs to R. C. Andrews, our forerunner who discovered the Upper Cretaceous
of Mongolia 80 years ago.

The question is, who will dare to take the honorable place of R. C. Andrews, and begin a new stage of dinosaur

hunting in the Lower Cretaceous of Mongolia?
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Korea-Mongolia International Dinosaur Project

Yuong-Nam Lee' and Rinchen Barsbold’
'Korea Institute of Geoscience and Mineral Resources

*Paleontological Center of Mongolian Academy of Sciences

This project began in 2006 with the cooperation of the “Korea Institute of Geoscience and Mineral
Resources” and the “Paleontological Center of the Mongolian Academy of Science”. The sponsor for this
project is Hwaseong City, which is located near Seoul where the largest dinosaur egg site in Korean peninsula
was found in 1999. The fossil site is now protected by the government as a natural heritage. Important dinosaur
and other fossils to be collected from the Gobi desert during a period of five years will be studied and displayed
at the new dinosaur museum which Hwaseong City plans to build at the dinosaur egg site in the near future.
This project is a historical event, because it is the first multi-international dinosaur project in the Gobi desert
hosted by Korea. We hope that the Gobi dinosaurs we study will yield insights into phylogenetic relationships
and the global pattern of dinosaur evolution in East Asia, as well as biogeographic dispersal events between East
Asia and North America. Our team consists of a total of 24 people of various nationalities, including Korean,
Mongolian, American, Canadian, Japanese, Chinese, Portuguese and Danish.

The fieldwork in Gobi was performed once a year from August to September for 35 days in 2006 and 37
days in 2007. In 2006, the base camp was set up at Ulan Khushu in central Gobi and we explored the Nemegt
Formation (late Late Cretaceous) at Ulan Khushu, Altan Ula (I, I, III, IV), Bugin Tsav, and Gurilin Tsav. From
the surface prospecting of those localities, we collected abundant dinosaur fossils from illegally excavated
abandoned quarries as well as from new sites. They belong to Tarbosaurus, Gallimimus, Saurolophus,
ornithomimids, dromaeosaurids, therizinosaurids, and sauropods, including several kinds of dinosaur eggshell
pieces. Most of them are incomplete skeletons and isolated bones, except for one nearly complete ornithomimid
found at Ulan Khushu. Besides dinosaur fossils, we also collected an incomplete crocodile skull, a dozen of
turtles, and plant fossils. Near the base camp, we found a micro-vertebrate site that yielded fish, turtle,
crocodylomorph and dinosaur remains. In 2007, we made base camp at Shine Us Khudag in eastern Gobi and at
Khermeen Tsav in western Gobi. During the fieldwork, we explored the Bayan Shiree (early Late Cretaceous)
Formation at the Bayn Shiree type section, Khara Khutul, and Shine Us Khudag in eastern Gobi and the
Baruugoyot and Nemegt Formations (late Late Cretaceous) at Khermeen Tsav and Nogon Tsav in western Gobi.
From the surface prospecting, we collected dinosaur and other vertebrate fossils at these localities which include
a nearly complete new sauropod skeleton without a skull, ankylosaur skeletons including three Tarchia skulls,
two Bagaceratops skeletons, an incomplete crocodile skull, Gobipteryx egg nests and an oviraptorosaurid
dinosaur egg nest with embryos. Throughout the two expeditions, we brought 118 plaster jackets and 46 carton
boxes containing specimens to the Paleontological Center in Ulaan Baatar. Among them, the specimens
collected in 2006 were already shipped to Hwaseong City. A new laboratory to prepare the Mongolian
specimens is now being built at the dinosaur egg site in Hwaseong City. We are expecting that we can get

started on the preparation and research of these valuable Mongolian fossils soon.
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New Dinosaurs of the Tetori Group

Yoichi Azuma and Masateru Shibata

Fukui Prefectural Dinosaur Museum

The Tetori Group, which ranges from the Middle Jurassic to Early Cretaceous in age, is distributed in the
Hokuriku Province, central Japan. The Tetori Group is subdivided into three subgroups, the Kuzuryu, Itoshito,
and Akaiwa subgroups in ascending order, and in sedimentary environments from marine to fluvial (Maeda,
1961).

In 1985, the first dinosaur remains from the Tetori Group, namely an isolated theropod tooth, was
discovered in Hakusan City, Ishikawa Prefecture by a high school student. Since this discovery, Mesozoic
terrestrial vertebrate remains including dinosaurs have been hitherto found in over ten sites of the Tetori Group
(Fig. 1). The most productive dinosaur site is the Kitadani dinosaur site in Katsuyama City, Fukui Prefecture.
The Kitadani Formation, which is the uppermost part of the Akaiwa subgroup, crops out there. At present, two
dinosaurs have been reported from this site: a theropod Fukuiraptor kitadaniensis (Azuma and Currie, 2000;
Currie and Azuma, 2006) and an ornithopod Fukuisaurus tetoriensis (Kobayashi and Azuma, 2003).

In the summer of 2007, the Fukui Prefectural Dinosaur Museum reopened the Kitadani dinosaur site for a
five-year excavation project (Fig. 2). At least two kinds of dinosaur, a theropod and a sauropod, were recovered
on a different horizon from the Fukuiraptor-Fukuisaurus horizon. The one is a disarticulated theropod skeleton
with parts of the fore and hindfoot elements, a partial sacrum (four articulated sacrums), several ribs and part of
a possible femur. The other is the scattered remains of a sauropod, which consist of several teeth, quadrate, parts
of the fore and hindlimbs, and a fragmented rib. These materials are currently under study and will be described

in the near future.
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Dinosaur tracks from the Tetori Group

Masato Fujita

Toyama Science Museum

To date, many dinosaur tracks have been reported from the Jurasso-Cretaceous Tetori Group (Fig. 1).
Sauropod, theropod, ornithopod, and bird tracks were found from the excavation site along the Sugiyama River
in Katsuyama City of Fukui Prefecture (Azuma, 1993), where dinosaur skeletons such as Fukuiraptor
kitadaniensis (Azuma and Currie, 2000) and Fukuisaurus tetoriensis (Kobayashi and Azuma, 2003) have been
unearthed. In Ohno City (formerly Izumi Village) of Fukui Prefecture, a theropod track Itsukisauropus
izumiensis (Azuma and Takeyama, 1991), an unnamed ornithopod track (Azuma et al., 1992), an iguanodontid
track Shiraminesauropus hayashidaniensis (Azuma and Takeyama, 1991), and bird tracks Aquatiravipes
izumiensis (Azuma et al., 2002) were reported.

In Hakusan City of Ishikawa Prefecture, ornithopod tracks including Shiraminesauropus reini and
Gigantoshiraminesauropus matsuoi, and a theropod track Kuwajimasauropus shiraminensis (Azuma and
Takeyama, 1991) were found in the “Fossil wall” of Kuwajima. Also in Hakusan City, a theropod track
Byakudansauropus shiraminensis (Azuma and Takeyama, 1991) and an ornithopod track Caririchnium sp.
(Matsukawa et al., 2005) were obtained from the Byakodan. A theropod track named Asianopodus pulvinicalx
(Matsukawa et al., 2005) was reported in the Mekkodani.

In Gifu Prefecture, tracks thought to be from ornithopods were discovered at two sites. The first site was
from the Oshirakawa district of Shirakawa Village (Shikano et al., 2001), and the second was from Hida City
(Gifu-ken Dinosaur Fossil Excavation Party, 1999).

In Toyama City of Toyama Prefecture, an ichnospecies Toyamasauripus masuiae, a theropod track, and
ornithopod tracks were reported from the Hosoiri district (Matsukawa et al., 2002). A theropod track was also
found in the Kamegai (Goto, 1993). There are more than 500 dinosaur (sauropod, theropod, ornithopod, and
ankylosaur) and bird tracks in an area approximately 30 m long and 20 m wide on a bedding plane from the
Tetori Group in the southern part of the Ohyama district of Toyama City (Toyama Dinosaur Research Group,
2002; Fujita et al., 2003). Toyamasauripus masuiae which displayed gregarious behavior (Matsukawa et al.,
1997) and the first pterosaur tracks in Japan were discovered from the same site of Ohyama. A tridactyl track

was found in the continuous outcrop along the pass in Tateyama Town (Shigeno et al., 2004).
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C: Hayashidani, Ohno City

D: "Fossil wall", Kuwajima, Hakusan City
E: Byakodan, Hakusan City

F: Mekkodani, Hakusan City

G: Ohsirakawa, Shirakawa Village
H: Kamioka, Hida City

I: Hoshoiri, Toyama City

J: Ohyama, Toyama City

K: Kamegai, Toyama City

L: Tateyama
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Chinese Feathered Dinosaurs and the Origin of Birds
—A brief historical review

Ji Qiang

Institute of Geology, Chinese Academy of Geological Sciences

The origin of birds is one of the internationally important and challenging problems of interest to scientists,
the research history of which can be traced back to the middle of 19" century.

In 1860, a single fossil feather was discovered from the lagoon limestone beds of Late Jurassic age in
Bavaria of Germany. Then in 1861, from the same region was found a skeleton of a strange animal with birdlike
wings and feathers, but also with a long bony tail and toothed jaw of theropod dinosaurs. That is the Germany
treasure—Archaeopteryx, which has been well-known to the world for more than 140 years. In the early 1860s,
however, scientists never thought that birds could be derived from a dinosaurian ancestor.

In the late 1860s, Thomas Henry Huxley first made the dinosaur—bird connection. After making an
anatomical comparison between the ostrich and Megalosaurus—a huge theropod dinosaur, Huxley found that
both the ostrich and Megalosaurus shared more than 35 features, and he was the first to point out that birds
could be closely related to dinosaurs. But at that time, Huxley’s idea that birds came from dinosaurs fell out of
favor, and most scientists argued that all features both ostrich and Megalosaurus shared must have evolved
convergently. They were not sure that dinosaurs could have given rise to birds. In fact, some non-dinosaurian
hypotheses, such as the ‘Thecodont hypothesis’, ‘Crocodile sister-group hypothesis’, ‘Dinosaur sister-group
hypothesis’ and ‘Archosauria hypothesis’, occupied a dominant position in the academic circle of that age.

John Ostrom of Yale University is one of the most distinguished paleontologists. While he made an
anatomical comparison among Deinonychus, Compsognathus and Archaeopteryx, he was terribly struck by
many curious similarities among the three animals. He believed and revived the idea that birds were derived
from small theropod dinosaurs. Since then, more and more scientists have followed him and have done much
work on the study of the origin of birds. It is worth mentioning that Jacques Gauthier (1986) first did cladistics
study on the phylogenetic relationship between dinosaurs and birds. He greatly confirmed Ostrom’s idea that
small theropods were the closest extinct relatives of birds. But in the duration of 1970s and 1980s, the issue of
origin of birds remained hotly debated, because there still existed a large gap between birds and theropod

dinosaurs, and no more paleontological evidence of any new animals transitional to birds was found in the world.

In 1995, Hou Lianhai and his colleagues reported a fossil bird, Confuciusornis, from the Yixian formation
in western Liaoning, China, which was the first primitive bird with a beak, a pygostyle and two wings with
remiges'. Confuciusornis is considered to have been able to fly. The discovery of Confuciusornis is very
significant, in my opinion, lifting the curtain on studying the origin of birds in China.

In 1996, Ji Qiang and Ji Shu-an reported a small theropod dinosaur, Sinosauropteryx prima, from the
lower part of the Yixian Formation in the Sihetun area of western Liaoning, China®*. Sinosauropteryx was very
similar to Compsognathus, distinguished from the later mainly by having three-fingered hands, a long bony tail
and a halo of short filamentary structures over its body. These filamentary structures have been called
protofeathers by some scientists, or the precursors of modern feathers by others. At any rate, they are certainly
feather-homologues, rather than hair-homologues. But some Chinese specialists viewed these structures as
‘hairs’, and they thought that Sinosauropteryx was synonymous with Compsognathus, implicating that the

name of Sinosauropteryx was invalid. In any case, Sinosauropteryx was the first feathered theropod dinosaur
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found in the world, the discovery of which resurrected the idea of the dinosaur-bird connection and promoted
the international study of origin of birds.

In 1997, Ji Qiang and Ji Shu-an reported the second feathered theropod dinosaur—Protarchaeopteryx
robusta also from the Sihetun fossil site near in western Liaoning, which clearly had true feathers near the distal
end of its tail>. Some experts, however, did not think that the tail-feathers belong to Protarchaeopteryx,
although they had never seen a specimen of this animal before. They simply imagined that the skeleton of a
theropod dinosaur might unnaturally lie on the feathers of an unknown bird. But facts are stronger than
arguments. It is now widely accepted that Protarchaeopteryx indeed developed with protofeathers and
“modern” feathers.

In 1998, Ji Qiang, Philip Currie, Mark Norell and Ji Shu-an reported the third feathered dinosaur
Caudipteryx zoui’. The discovery of Caudipteryx in 1998 was a big event for the science of palaeobiology.
Caudipteryx was a turkey-sized creature, which had long, strong hindlimbs, suggesting it was a good runner. It
had well-developed, but short wing-like forelimbs with symmetrical ‘remiges’. It is clear that they were too
short to be used for flight. Caudipteryx had a well-preserved wishbone and a small subtriangular skull. A few
long teeth were restricted to the front of its mouth. In the gizzard region of Caudipteryx there were many
gastroliths. However, some people didn’t agree with the idea that birds originated from theropod dinosaurs.
They thought that Caudipteryx was a bird, rather than a theropod dinosaur, because it had birdlike wings and
true feathers. According to the cladistics analysis, Caudipteryx really was an oviraptor-like dinosaur and more
primitive than an avialian bird.

In early 1999, an international symposium titled “Ostrom Symposium On Origin And Early Evolution Of
Birds” was held at Yale University, in the duration of which about 500 scientists from different continents
widely accepted the idea that dinosaurs are not totally extinct, and that today’s birds clearly are living forms of
dinosaurs. The “Ostrom Symposium” held at Yale University was an epoch-making conference, in which the
problem of the origin of birds was mainly solved, based on the Chinese discoveries over recent years, such as
Sinosauropteryx, Protarchaeopteryx and Caudipteryx.

Since the Yale symposium in 1999, we have paid much more attention to certain questions, such as ‘what
is the definition of birds?’ and ‘which group of theropods is more closely related to birds?” In 1999 and 2000,
Xu Xing and others reported three feathered theropod dinosaurs: Beipiaosaurus, Sinornithosaurus and
Microraptor®®. In April of 2001, Ji Qiang, Mark Norell, Gao Ke-qin, Ji Shu-an and Ren Dong reported a small
dromaeosaur (Sinornithosaurus) with feathers over its entire body®. In 2002, Mark Norell, Ji Qiang, Gao Keqin,
Yuan Chongxi, Zhao Yibin and Wang Lixia found a small dromaeosaur (Microraptor) with ‘modern feathers’
from western Liaoning!'®. In 2002, Ji Qiang and others first reported two avialian birds, Shenzhouraptor and
Jixiangornis, from the Jiufotang formation in western Liaoning'"'>. In 2003, Ji Qiang and others reported an
ornithominosaurid theropod, Shenzhousaurus, from the basal part of the Yixian formation in western Liaoning!?.
In 2004, Sunny H. Hwang, Mark Norell, Ji Qiang and Gao Keqin described a new composonathid theropod,
Huaxiagnathus, from the Yixian formation in western Liaoning'*. In early 2005, a new long tailed avialian bird,
Jinfengopteryx, was unearthed from the Early Cretaceous Qiaotou formation in Fengning County, northern
Hebei, China, by Ji Qiang and others'>. A large quantity of similarities show that Jinfengopteryx is the
sistertaxon of Archaeopteryx. Thus, the discovery of Jinfengopteryx is very significant for our understanding
the basal avialian evolution. In 2006, You Hailu and others found a number of specimens of Gansus from the
lower Cretaceous beds in the Changma basin of Gansu Province, China, which is the oldest record of ornithurid
birds!®. In 2007, Ji Shu-an, Ji Qiang and others reported a new giant composognathid theropod, Sinocalliopteryx,
from the lower part of the Yixian formation in western Liaoning, China'’. All Chinese finds support the idea that

all kinds of birds, both living and extinct, are derived from small, meat-eating theropod dinosaurs. In other
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words, modern birds are living feathered descendents of small theropod dinosaurs.

On June 30 of 2000, the President of the People’s Republic of China, Jiang Zheming pointed out that
“paleontology is a major area where Chinese scientists have carried out extensive international collaboration
that has benefited China and other countries.” Since 1979, China has carried out “open-door” and “social and
scientific reform” national policies that have greatly promoted international scientific collaboration, improved
the development of Chinese scientific research and facilitated effective dissemination of scientific information
to a global audience. The cooperative research of Mesozoic Jehol biota of western Liaoning, especially the study
on the origin of birds, is one of many representative results of scientific research that has benefited from such
international collaboration.

Finally, I want to express my special thanks to the Ministry of Land and Resources of China, the Ministry
of Science and Technology of China, and to the National Natural Science Foundation of China for their great

support.
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Jurassic Dinosaur Assemblages in Zigong, Sichuan, southwestern China

Peng Guangzhao

Zigong Dinosaur Museum

Zigong is an important region of fossil dinosaurs and other vertebrates because of how it exposes a series
of continuous and widespread Mesozoic (especially Jurassic) terrestrial red beds which contain rich fossil
dinosaurs and other vertebrates. Since the first discovery of dinosaur fossils in 1915, over 130 dinosaur localities
and 50 other vertebrate localities have been found in this region. Up to now, 34 genera and 46 species of
vertebrates that belong respectively to the Early Jurassic Lufengosaurus Fauna, the Middle Jurassic
Shunosaurus Fauna and the Late Jurassic Mamenchisaurus Fauna have been recognized.

The vertebrates of the Early Jurassic in the Zigong region were only known from the Ziliujing Formation,
and the fossil materials are few, scattered in several localities. An incomplete semionotid, hundreds of small,
three-toed coelurosaur footprints, some bones of prosauropods (cf. Lufengosaurus sp.) and primitive sauropods
were unearthed from the middle and upper parts of the Ziliujing Formation. With the discoveries of the
primitive sauropods (i.e. Gongxianosaurus from Gongxian, Yibin, Zizhongosaurus from Zizhong and Weiyuan,
Neijiang) from the Ziliujing Formation, it is apparent that the vertebrate assemblage of the Ziliujing Formation
may be slightly later than that of the Lower Lufeng Formation of the Lufeng Basin, Yunnan Province.

The Middle Jurassic Shunosaurus Fauna contains sauropods, carnosaurs, ornithopods and stegosaurs of
dinosaurs, as well as fishes, labyrinthodont amphibians, turtles, crocodiles, plesiosaurs, pterosaurs, and mammal
-like reptiles. They were found mainly in the Xiashaximiao (Lower Shaximiao) Formation. 23 genera and 29
species of vertebrates (including 11 genera and 14 species of dinosaurs) have been identified. The Dashanpu
Dinosaur Quarry is the most typical locality of this fauna. The Qinglongshan Dinosaur Quarry is a potentially
important locality of the same horizon. As for dinosaurs, this is a unique fauna that forms a connecting link
between the preceding and the following. The prosauropods had disappeared. The primitive and advanced
sauropods coexisted as the main members. Some specialized sauropods may have appeared. The carnosaurs,
ornithopods and stegosaurs were small and primitive.

The localities of the Late Jurassic Mamenchisaurus Fauna are wide distributed, found in the
Shangshaximiao (Upper Shaximiao) Formation. This assemblage contains sauropods, carnosaurs, ornithopods
and stegosaurs of dinosaurs, as well as fishes, turtles, crocodiles and plesiosaurs. 14 genera and 16 species
(including 10 genera and 11 species of dinosaurs) have been identified. The Wujiaba Dinosaur Quarry is the
most typical locality of this fauna. The primitive sauropods had died out. The advanced and specialized
sauropods, especially long-necked mamenchisaurids, were main members of the fauna. The carnosaurs,
ornithopods and stegosaurs became larger and stronger. The chengyuchelyid turtles were replaced by the

plesiochelyids.
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New Discoveries of Therizinosauroid Dinosaurs from Gansu Province, P. R. China

Li Da-Qing

Fossil Research and Development Center, Gansu Bureau of Geology and Mineral Resources Exploration

The first therizinosauroid dinosaur from Gansu Province was discovered from the Early Cretaceous
Gongpoquan Basin of Jiuquan Area in 1992 by the Sino-Japanese Silk Road Dinosaur Expedition. This material
consists of 11 cervical and four cranial dorsal vertebrae, and was referred as a new species of
Nanshiungosaurus: N. bohlini (Dong and You, 1997).

In 2002, the Chinese Academy of Geological Sciences and Gansu Provincial Museum explored the Early
Cretaceous Yujingzi Basin of the Jiuquan Area, which is located about 100 kilometers south of the Gongpoquan
Basin, and discovered various dinosaurs. Starting from 2004, extensive excavations in this basin have been
conducted by the Fossil Research and Development Center of the Gansu Bureau of Geology and Mineral
Resources Exploration and the Chinese Academy of Geological Sciences. Numerous dinosaurs have been found,
including three therizinosauroids.

The first specimen (FRDC-GSJB-99) preserves multiple dorsal vertebrae and ribs, the complete right
scapulocoracoid and humerus, the largely complete left pubis, and additional pelvic fragments. Features of its
humerus, such as strongly expanded proximal and distal ends, a well developed medial tuberosity, distal
condyles expressed on the humeral cranial surface, and a hypertrophied entepicondyle, definitively establish the
therizinosauroid affinities of the specimen. Meanwhile, it differs from other therizinosauroids in having a
shallow, poorly demarcated glenoid fossa with a prominent rounded and striated tumescence on the dorsomedial
surface of its scapular portion, and a pubis with a strongly concave cranial margin. Therefore, FRDC-GSJB-99
represents a new taxon, Suzhousaurus megatherioides Li et al. 2007. Preliminary cladistic analysis shows
Suzhousaurus is the sister taxon of Nothronychus mckinleyi from the mid-Cretaceous of western North
America; together, they are basal members of the Therizinosauroidea, more derived than the Early Cretaceous
Falcarius and Beipiaosaurus but less derived than Alxasaurus and the Therizinosauridae (Li et al., 2007).

The second specimen (FRDC-GSJB-2004-001) (Li et al., submitted) consists of a continuous series of
caudal dorsal, sacral, and proximal caudal vertebrae, as well as dorsal ribs, chevrons, nearly complete left pelvic
girdle and femur, and the distal end of the right femur. It is referred to Suzhousaurus megatherioides based on
the autapomorphic cranial concavity of its pubic shaft. Comparisons of therizinosauroid pelvic girdle anatomy
show that Suzhousaurus possesses several unique features, including a laterally deflected, thin and flat
preacetabular process of the ilium, a smoothly curved craniodorsal margin of the preacetabular process of the
ilium, and a concave cranial margin of the pubic shaft.

The third specimen (Field number: JBO7-20) was excavated and prepared in 2007. It preserved the most
complete presacral vertebral column ever known for therizinosauroids, along with ribs, a cranial portion of the
left ilium and proximal portion of the left femur. The 23 presacral consists of 12 cervical (including atlas and
axis) and 11 dorsal vertebrae. The last caudalmost dorsals bear relatively craniocaudally short and transversely
expanded neural spines, which can be correlated to the last three caudals in the second specimen of
Suzhousaurus. Study on it is being conducted. The relationship between Suzhousaurus and Nanshiungosaurus
bohlini is expected to be resolved based on the comparative study of the third specimen and the holotype of
Nanshiungosaurus bohlini.

Along with Nanshiungosaurus bohlini from possibly coeval beds in the Jiuquan Area of Gansu Province,

Suzhousaurus represents one of the largest known Early Cretaceous therizinosauroids, demonstrating that this
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clade attained considerable body size early in its evolutionary history.
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Vertebrate assemblages from the Late Cretaceous of Luanchuan, Henan Province, China

Lii Junchang

Institute of Geology, Chinese Academy of Geological Sciences

In recent years, the discovery of many dinosaur eggs in Nanyang City (Neixiang County, Xixia County,
and Xichuan County) have made this region one of the richest dinosaur egg sites in the world. Compared with
eggs, dinosaur skeletons are relatively rare in Henan Province. At present, only a few dinosaurs have been
reported. They include the tyrannosaurid Tyrannosaurus Iluanchuensis; the iguanodontian ornithopod
Nanyangosaurus zhugeii, the nodosaurid Zhongyuansaurus luoyangensis, the sauropod Huanghetitan
ruyangensis, and the dromaeosaurid Luanchuanraptor henanensis. Among the above-mentioned dinosaurs,
only Luanchuanraptor henanensis comes from the Qiupa Formation, which is part of the late Late Cretaceous
deposits of Tantou Basin, Luanchuan County. In the last two years, abundant Mesozoic vertebrate fossils have
been found from the Qiupa Formation of Luanchuan. Most of them are small to medium sized theropod
dinosaurs, including the dromaeosaurid Luanchuanraptor, a nearly complete oviraptorid, a relatively large
dromaeosaurid, a troodontid dinosaur, and an ornithomimid dinosaur. An ankylosaurid dinosaur, a small
ornithopod dinosaur, lizards and small mammals are also found from the same horizon. Except for the above-
mentioned skeletons, many egg fragments and incomplete dinosaur eggs have also been found in the same
quarry. Therefore, they clearly form a distinct fauna, herein called Luanchuan Fauna. This fauna is dominated
by small theropod dinosaurs: dromaeosaurids, troodontids, oviraptorids, and ornithomimids.

In China, there are only few candidate areas for the study of the terrestrial K/T boundary. They are the
Nanxiong Basin of Guangdong Province, and Jiayin of Heilongjiang Province. Although many researchers from
different aspects of geology (micro-paleontology, vertebrate paleontology, paleomagnetism, and sedimentology)
have examined the problem, there is no agreement about the placement of the K/T boundary. The discovery of
small vertebrate assemblages from Qiupa in the Tantou Basin indicates that Tantou Basin may be a candidate

for the study of the terrestrial K/T boundary.
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The Egg Fossils from Zhejiang Province, China

Jin Xingsheng
Zhejiang Museum of Natural History

China is one of the most productive areas of egg fossils in the world and Zhejiang Province contributes a
lot to the rank. Large quantity and category of egg fossils are distributed in many areas of the province.

Egg fossils collected from all over the province, housed in Zhejiang Museum of Natural History and other
museums in Zhejiang Province, were analyzed and categorized due to the parataxonomy. Transmitted and
polarizing microscope (TPM) and scanning electron microscope (SEM) were employed in this work.

Totally thirteen species of eight genera and six families of dinosaur eggs were identified, with one genus
and four species first found. They are Macroelongatoolithus xixiaensis, Elongatoolithus sp., Faveoloolithus
zhangi sp.nov., Dictyoolithus lishuiensis sp. nov., Dictyoolithus jiangi, Dongyangoolithus nanmaensis oogen.
et oosp. nov. Placoolithus tiantaiensis sp. nov. Dendroolithus sp. Dendroolithus xichanensis.
Paraspheroolithus irenensis, Paraspheroolithus yangchengensisi, Prismatoolithus hukouensis, Prismatoolithus
sp. and one family one genus one species Turtle egg: Testudoolithus jiangi.

In this study, the arrangement of egg fossils in clutch, especially the nesting behavior of
Macroelongatoolithus xixiaensis and Testudoolithus jiangi were measured and analyzed. We reviewed the
Mesozoic strata and geological settings of Zhejiang Provence, compared the egg fossils from different basins, to

provide new evidence for stratigraphic correlation of different inland basins in Zhejiang Province.
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Dinosaurs in Thailand

Varavudh Suteethorn* and Eric Buffetaut®*
*Bureau of Fossils Research and Geological Museum
Department of Mineral Resources, Bangkok, Thailand

**Centre National de la Recherche Scientifique, France

Dinosaurs are quite abundant in the non - marine Mesozoic deposits of Thailand, mostly on the Khorat
Plateau, ranging in age from the Triassic to the Cretaceous. Dinosaur remains occur both as more or less complete
articulated skeletons and as accumulations of disarticulated bones. The Thai - French cooperation on Mesozoic
vertebrates from Thailand has resulted, over the past 20 years, in the discovery of many important sites and specimens,
and in the publication of numerous papers on the topic. For instance, the deposits of the Khorat plateau have yielded
at least 16 species of dinosaurs and nearly ten sites with dinosaur trackways. Among the main results of this
cooperation are the discoveries of the earliest known tyrannosaur (Siamotyrannus isanensis Buffetaut et al., 1996), the
earliest known sauropod dinosaur (Isanosaurus attavipachi Buffetaut et al., 2000), the new Cretaceous sauropod
(Phuwiangosaurus sirindhornae Martin et al., 1994), and the Early Cretaceous Psittacosaurus sattayaraki (Buffetaut et
al., 1989). Recently, important new fossil vertebrate discoveries from many localities in several parts of the country,
including a well preserved sauropod (euhelopodid?) vertebra from the Late Jurassic to Early Cretaceous in the
northeastern and southern part, a partial skeleton of a sauropod dinosaur from the northern part (Early
Cretaceous?), tiny eggs with embryo from the Early Cretaceous theropod dinosaurs, and a remarkable

spinosaurid vertebrae from the late Early Cretaceous in the northeastern part of Thailand.
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Initial Report of the Dinosaur Excavation Project 2007, in Nakhon Ratchashima, northeastern Thailand

Masateru Shibata* and Pratueng Jintasakul**
Fukui Prefectural Dinosaur Museum*

Museum of Petrified Wood and Mineral Resources, Nakhon Ratchasima Rajabhat University**

The Fukui Prefectural Dinosaur Museum (FPDM), Fukui, Japan and the Museum of Petrified Wood and
Mineral Resources (MPMR), Nakhon Ratchasima, Thailand collaborated to explore dinosaurs from Suranaree
District in Nakhon Ratchasima (Khorat) Thailand in November and December of 2007. This is the first year of a
four-year collaboration called the Japan-Thailand Dinosaur Project (JTDP) until 2010. The late Early
Cretaceous Khok Kruat Formation in Khorat is our focus for this project because dinosaur remains from this
area have not been systematically studied. Therefore, JTDP’s primary concern is to collect and research
dinosaur fossils from this formation in Khorat.

In this area, the Khok Kruat Formation, a fluvial deposit, consists of reddish sandstone and conglomerate
with calcareous nodules. More than a thousand vertebrate fossils with occasional mollusks and rare plants were
unearthed from the reddish conglomerate in the upper part of the excavation site. Although almost all of the
fossils are disarticulated, isolated or fragmented, several dinosaurs are well preserved and their systematic
position can be established. For instance, a theropod premaxilla and iguanodont dentary with teeth, which are
the first such discovered remains in Thailand, will provide us with useful information for further research.

JTDP will continue to hunt for dinosaurs, excavate them, and conduct meaningful research at the Khorat
site in the Khok Kruat Formation for three more years. Important discoveries have already been made at this site,

and many more may remain.
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An Overview of Mesozoic Mammals from Japan

Yukimitsu Tomida

National Museum of Nature and Science

Although the fossil records of Mesozoic mammals in Japan are very rare and fragmentary, they play some
important role in the evolutionary studies of Mesozoic mammals. The first fossil was recorded from Amagimi
Dam locality (#3 of table below) of Kumamoto Prefecture in 1992 (Setoguchi, 1992). Since then, two more
localities have been added, namely Sugiyama-gawa and Kaseki-kabe (see table). Detailed studies of the fossils
from the Kaseki-kabe locality are still in progress and hence unpublished, but a brief overview can be possible
based on the published literature.

The oldest known Mesozoic mammals in Japan are those from the Kaseki-kabe locality in Ishikawa
Prefecture. They are found in the Kuwajima Formation of Tetori Group, with various kinds of vertebrates
including dinosaurs, turtles, pterosaurs, lizards, and fish (Matsuoka, 2000), but the geologic age of the formation
is not well defined. Based on the fresh water bivalve fossils and stratigraphic constraints, as well as fission track
dates, it is more likely Hauterivian to Barremian (Isaji, 2000; Matsumoto et al., 2006; Kusuhashi, 2006, pers.
comm.). Several lower jaw fragments of “triconodonts” have been found at this locality (Manabe et al., 2000;
Natural History Museum and Institute, Chiba, 2003), and at least one specimen indicates that it is similar to the
“amphilestids” known to date from the Late Jurassic of England and North America (Rougier et al., 1999). If so,
the Japanese fossil records extend the range of geologic age and geographic distribution of the family to the
Early Cretaceous and to East Asia, respectively.

The Kaseki-kabe locality has also yielded several specimens of multitubercurates, including lower jaws and
an upper dentition (Takada et al., 2001; Natural History Museum and Institute, Chiba, 2003). Although their
detailed study is in press (Kusuhashi), Kusuhashi (2006) reported that they represent two new genera of
Eobaataridae, which is an advanced group of the primitive suborder “Plagiaulacida”. One of those two genera
indicates that it seems to be closely related to the advanced suborder Cimolodonta. The presence of such a genus
in the Early Cretaceous Kuwajima Formation strongly suggests that the origin of Cimolodonta, which became
very common in the northern hemisphere during the late Cretaceous, was in Asia (Kusuhashi, 2006).

The Sugiyama-gawa locality in Fukui Prefecture yielded a right lower jaw fragment of the so-called
“symmetrodont”, and is located about 1 km north of the Kitadani locality where all the material of Fukuiraptor
kitadaniensis and Fukuisaurus tetoriensis was obtained (Azuma and Currie, 2000; Kobayashi and Azuma,
2003). Both localities are outcrops of the Kitadani Formation, which is the uppermost part of the Tetori Group.
Its geologic age is, again, not well defined and is correlated within the late Hauterivan to late Aptian based on
the fresh water bivalve fossils, but there is a consensus that it is Early Cretaceous and is more likely Barremian
in age, based on other stratigraphic constraints (Tsubamoto et al., 2004). This jaw fragment was described as the
holotype of a new genus and species, Symmetrolestes parvus, which is the most primitive member of the family
Spalacotheriidae. Although it is somewhat younger in geologic age than the previously known oldest member of
the family, it suggests a possibility for an East Asian origin of Sparacotheriidae (Tsubamoto et al., 2004).

The Amagimi Dam locality yielded a left lower jaw fragment with a single molar of a eutherian mammal in
1992. It was found in the middle part of the “Upper Formation” of the Mifune Group, which has been yielding
various kinds of dinosaurs including Therizinosauridae, Orinithomimosauria, Tyrannosauroidea, Ankylosauria,
and Hadrosauridae, as well as turtles, crocodiliforms, pterosaurs, and fish. The geologic age of the “Upper

Formation” had been estimated as the late Cenomanian to early Turonian (ca. 95 - 92 Ma) (e.g., Matsumoto et
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al., 1982), but several fission-track dates recently obtained suggest that it is estimated to be the late Coniacian to
early Campanian (Ikegami et al., 2007). The mammal fossil-bearing horizon is more likely the Santonian to
early Campanian. The mammal jaw from the Amagimi Dam locality was described as the holotype of a new
species of the genus Sorlestes, S. mifunensis, in the Family ‘“Zhelestidae” (Setoguchi et al., 1999). The family
“Zhelestidae” is supposed to be a paraphyletic group and is classified in the superorder Ungulatomorpha with
the order incertae sedis, and is considered to be the ancestral group of all ungulates (Kielan-Jaworowska et al.,
2004). The fossil records of the genus before the description of Japanese species include the early Turonian of
Kazakhstan and Late Turonian - Coniacian of Uzbekistan (Kielan-Jaworowska et al., 2004). When S. mifunensis
was described in 1999, it was thought that the Japanese record extended the geographic distribution to East Asia
and the geologic age to the late Cenomanian - early Turonian (Setoguchi et al, 1999). However, recent fission-

track dates suggest that S. mifunensis is rather the youngest record of the genus.

Table: Taxonomic list of the Mesozoic mammals from Japan with the

locality name, formation, and geologic age.

1. Kaseki-kabe: Kuwajima Fm., “Hauterivian to Barremian”
Order Eutriconodonta
Family “Amphilestidae”
gen. et sp. undescribed
Order Multituberculata
Family Eobaataridae
two new genera and species (in press)
2. Sugiyama-gawa: Kitadani Fm., “Barremian”
Clade Trechnotheria
Family Spalcotheriidae
Symmetrolestes parvus Tsubamoto et Rougier, 2004
3. Amagimi Dam: “Upper Fm.” of Mifune Gr., “late Conniasian to early Campanian”
Eutheria order indet.
Family ‘“Zhelestidae”
Sorlestes mifunensis Setoguchi et al., 1999
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Palynology of the Wapiti Formation in the northwestern part of Alberta
with special emphasis on a new Pachyrhinosaur bonebed.

Eva Koppelhus

Biological Sciences, University of Alberta

A major sedimentological study of the Wapiti Formation (Upper Cretaceous), in the Grande Prairie area of
Alberta, Canada, has been carried out by Fanti (2007). The Wapiti Formation is approximately 800 meters thick
and covers a huge area in the northwestern Alberta and it represents rocks from the lower Campanian to the
upper Maastrichtian. The results from this study show that the entire section is composed of 6 units. The area is
known to have yielded many dinosaurs and other fossils over the last 50 or 60 years. However, because the area
is covered in vegetation it takes a lot of effort to find fossils. The fossils are most often found in connection with
rivers and creeks or road cuts. Most famous for the area is the Pachyrhinosaurus bonebed from Pipestone Creek
(Currie et al., 2008). During fieldwork in 2007, samples were collected from different localities in the area for a
palynological study. Most were recovered in connection with dinosaur or bentonite sites. One new dinosaur
locality is approximately 30 km west of the Pipestone Creek bonebed that produced a new species of
Pachyrhinosaurus. It seems to be higher in section, and is producing a different species of Pachyrhinosaurus. It
was therefore of interest to find out if a palynological study could give any further information on the
paleoenvironment and the age of the deposits. Many different species of palynomorphs have been identified and
a preliminary zonation has been compared to that produced by Dawson et al. (1994). Although the difference in
time between the two Pachyrhinosaurus sites cannot be confirmed, the palynomorphs do suggest significant

differences between the two sites in spite of their close proximity.
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Dinosaur Faunas from the Cretaceous of Asia and North America

Philip J. Currie
University of Alberta

It has been known for almost a century that there are strong similarities between the Cretaceous dinosaur
faunas of North America and Asia. The differences from the continental faunas of the southern hemisphere are
striking. It is also difficult to evaluate the relationship of Asian/North American dinosaur faunas with those of
Europe. Over the past three decades, intensifying research across the Northern Hemisphere, particularly in the
Gobi Desert of Asia and the Western Interior Basin of North America, have produced new and intriguing
insights. Dinosaurs were moving between the two regions through the arctic, which behaved as a filter that
prevented the movement of some taxa. However, evaluating the degree of genetic similarity between taxa in the
two regions continues to be complicated by differences in environments, preservational modes, and time. Two
geological formations in particular -- the Nemegt Formation of Mongolia and the Dinosaur Park Formation of
southern Alberta, Canada -- seem to hold the greatest promise for working out some of these uncertainties.
Intensive fieldwork and research in both areas, which are arguably the two richest dinosaur faunas in the world,
has improved our insight through the discovery of additional taxa that extend into both regions. However, faunal,
taphonomic (ecological) and geological data have also made the pictures of both regions more complex. The
“Nemegt fauna” is breaking up into multiple faunas with ecological and possibly temporal differences, whereas
the “Dinosaur Park fauna” is resolving into stratigraphic subdivisions related to temporal differences with
ecological overtones. The evidence suggests that dinosaurs were changing and evolving rapidly, but tended to

be more endemic than cosmopolitan.
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