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The Neogene of eastern Eurasia plays a key role in our understanding of the processes that
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led to the establishment of modern climates and biotas worldwide. Recent work indicates that
this region was as a source of new plant and animal taxa, as well as a biogeographic gateway be-
tween the surrounding land masses ( Europe, Africa, North America) throughout the Cenozoic
(e. g., Jacobs et al., 1999 ; Tiffney and Manchester, 2001 ; Beard, 2002). Indeed, some au-
thors have argued that eastern Eurasia may have been a center for human evolution during the
Plio-Pleistocene ( Dennell and Roebroeks, 2005). It is also thought that the uplift of the Tibe-
tan Plateau during the Neogene profoundly impacted global temperature and rainfall patterns,
leading to the onset, or intensification of the Asian monsoon and increased aridification of cen-
tral Asia ( Ramstein et al., 1997 ; Fluteau et al., 1999 ; Dettman et al., 2003 ). These climate
changes may have promoted the spread of grassland vegetation and associated faunas across the
Eurasian continent and, in the latest Miocene, the ecological expansion of C, grasses ( Dettman
et al., 2001 ; An et al., 2001 ; Wang et al., 2006). The transformation of environments further
stimulated zoogeographic differentiation and affected patterns of diversity in the region ( Qiu and
Li, 2003, 2005; Zhang et al., 2006).

These important topics are of wide scientific appeal, and the last few decades have wit-
nessed an accelerating effort among both Asian and international workers to address them. The
large collections of fossil plants and animals made by international and national explorations in,
for example , China since the early 20™ century are being revised and incorporated into large da-
tabases such as NOW ( Neogene of the Old World) (Fortelius, 2006). In addition, many new
discoveries are beginning to fill spatial, temporal, and taxonomic gaps in the fossil record
(e. g., Munthe et al., 1983; Wang et al., 2004 ). This work has allowed reconstruction of
large-scale patterns of faunal and floral change during the Neogene (Hsu, 1983; Fortelius et
al., 2002, 2003 ; Sun and Wang, 2005). The initiation of magnetostratigraphic work in eastern
Eurasian sections has been vital for these analyses, providing the temporal control that previously
hampered comparison with the Neogene of Europe and North America (Tedford, 1995; Li et
al., 1997 ; Suganuma et al., 2006). A host of novel proxy methods, such as stable isotope geo-
chemistry,, magnetic susceptibility, phytolith analysis, and ungulate tooth wear analysis are now
in use, shedding new light on eastern Eurasian ecosystem evolution ( Guo et al., 2002 ; Zazzo et
al., 2002 ; Merceron et al., 2004 ; Wang et al., 2006). In addition, new analytical approaches
for inferring climate are being applied to already described floras (e. g., CLAMP, Coexistence
Approach; Sun et al., 2002 ; Liang et al., 2003 ) and faunas ( mean faunal hypsodonty; Forte-
lius et al., 2002, 2003, 2006).

Although significant strides are already being taken in the documentation of this critical in-
terval of earth history in eastern Eurasia, the research is still in its infancy. Locality coverage is
poor for many areas and time periods, and a robust and comprehensive stratigraphic framework
is lacking. As a consequence, relatively few efforts have been made to synthesize different
aspects of paleontological data for more complete paleoenvironmental reconstructions. Notable ex-
ceptions from this rule include the Miocene Siwaliks of Pakistan, which has contributed
substantially to our current knowledge of eastern Eurasian faunal exchange, expansion of C, gras-
ses, and the development of the Asian monsoon (Barry et al., 1991; Barry et al., 2002).

In June of 2006, we organized a theme session, “Neogene climatic and biotic changes in
Eastern Eurasia” , at the 2™ International Paleontological Congress (TPC 2006) in Beijing,
China, to focus attention to this growing field of scientific inquiry. By bringing together special-
ists in a wide range of disciplines, from sedimentology, stratigraphy, paleopedology, and stable
isotope geochemisiry, to marine microfossil paleontology, vertebrate paleontology, and paleobot-
any, we aimed to assess the current state of knowledge of the terrestrial or near-terrestrial Neo-
gene of eastern Eurasia. A sizeable group of Asian, European, and American scientists shared
their latest results during the one-day session. This special issue of Vertebrata PalAsiatica repre-
sents a subset of the papers presented in Beijing, which captures the scope of investigation pres-
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ently underway.

To identify and understand patterns of past biodiversity in eastern Eurasia, updated revi-
sions of paleontological data are badly needed. The paper by Chen and Zhang on the Late Mio-
cene and Early Pliocene Chinese bovids referred to the genus Protoryx illustrates the efforts to
reevaluate the systematics of previously described mammalian taxa.

The study of Liddicoat et al. erects a magnetostratigraphically controlled record of verte-
brate faunas of Nei Mongol (Inner Mongolia). This record will serve as a vital reference for the
many poorly dated localities resulting from nearly 80 years of collecting in the region, and pro-
vide improved means for correlation within eastern Eurasia.

Stable isotopes have only recently been employed for paleoecological investigation in east-
ern Eurasia, but have already significantly increased our knowledge of mammal diet and climate
(e.g., Yang et al., 1999; Ding and Yang, 2000; Vidic and Montanez, 2004 ; Wang et al.,
2006). Passey et al. present new data on stable carbon isotopes of tooth enamel from the Baode
Formation, north China, to test longstanding hypotheses concerning the diet and environment of
Late Miocene ungulates and the spread of C, grasses in China.

The study of vertebrate tracks in terrestrial deposits may supplement the record of fossil
vertebrates where body fossils are wanting, and also add crucial paleoecological detail ( Dema-
thieu et al., 1984; Antunes et al., 2006). Ataabadi and Abbassi use the ichnological record
from sites in northern and central Iran to fill fundamental holes in our record of Miocene mam-
mals, at the crossroads between two important faunal regions: the eastern Mediterranean and the
well-known Siwaliks of Pakistan.

Eronen devotes his paper to explaining the concepts of metapopulations/metacommunities
and commonness, which have garmnered attention among paleontologists as of late (e. g., Alroy,
2002 ; Jernvall and Fortelius, 2002 ), and how they relate to the familiar notion of chronofau-
nas. He further uses the distribution of faunal communities in Europe and East Asia to illustrate
how metacommunity dynamics applied to the fossil record may offer a link between processes oc-
curring on ecological and evolutionary scales, and temporal and spatial scales.

Phytolith analysis has in recent years become more prevalent as a paleoecological tool that
can complement other paleobotanical methods of inference ( Pinilla and Bustillo, 1997 ; Zucol
and Brea, 2000; Stromberg, 2002). However, it has only rarely been applied to the Neogene
of eastern Eurasia ( among notable exceptions is Wang et al., 2003). In their contribution,
Stromberg et al. use biosilica analysis to show that, contrary to what was previously thought,
grasses played an important role in the Miocene ecosystem of Shanwang, China.

Finally, the paper by Dong et al. exemplifies the integrative approaches that are becoming
more prevalent for examining paleoenvironmental change relating to climate and sea level fluctu-
ation. These authors combine study of microfossils, geochemisiry, and magnetic susceptibility
for a detailed reconstruction of the evolution of the Late Quaternary Pearl River Delta of south
China.

We thank the organizing committee of IPC 2006 for inviting us to host talks on Neogene en-
vironmental change. We appreciate the contribution of all enthusiastic participants of the session
and especially the authors of this issue. We owe gratitude to Mikael Fortelius of Helsinki Uni-
versity, Finland, for his advice and help in preparing the session. We also thank Prof. Chang
Meemann, Editor-in-Chief of Vertebrata PalAsiatica for making the journal available for publica-
tion of the papers that resulted, and Editor Ms. Shi Liqun at Vertebrata PalAsiatica for all her
assistance in the publication process.

References

Alroy J, 2002. Walking the gangplank : ecological correlates of extinction in fossil mammals. Geol Soc Am Abst Prog, 34 ( Supp
6): 541



% WO O @ m % 45 %

An Z, Kutzbach J E, Prell W L et al., 2001. Evolution of Asian monsoons and phased uplift of the Himalaya-Tibetan plateau
since Late Miocene times. Nature, 411;: 62 — 66

Antunes M T, Balbino A C, Ginsburg L, 2006. Miocene mammalian footprints in coprolites from Lisbon, Portugal. Ann
Paléont, 92: 13 -30

Barry J, Morgan M E, Flynn L J et al., 2002. Faunal and environmental change in the Late Miocene Siwaliks of northern Paki-
stan. Paleobiology, 28 (Supp2):1-71

Barry J] C, Morgan M E, Winkler A J et al., 1991. Faunal interchange and Miocene terrestrial vertebrates of southern Asia.
Paleobiology, 17: 231 -245

Beard K C, 2002. East of Eden at the Paleocene/Eocene boundary. Science, 295 2028 —2029

Demathieu G, Ginsburg L, Guérin C et al., 1984. Etude paléontologique, ichnologique et paléoécologique du gisement
oligocene de Saignon (bassin d’ Apt, Vaucluse). Bull Mus Natl Hist Nat Paris, 6(4) : 153 —183

Dennell R, Roebroeks W, 2005. An Asian perspective on early human dispersal from Africa. Nature, 438 1099 - 1104

Dettman D, Kohn M, Quade J et al., 2001. Seasonal stable isotope evidence for a strong Asian monsoon throughout the past
10.7 m.y. Geology, 29: 31 -34

Dettman D L, Fang X, Garzione C N et al., 2003. Uplift-driven climate change at 12 Ma; a long 8'*O record from the NE mar-
gin of the Tibetan plateau. Earth Planet Sci Lett, 214 267 - 277

Ding Z L, Yang S L, 2000. C,/C, vegetation evolution over the last 7.0 Myr in the Chinese Loess Plateau: evidence from pedo-
genic carbonate 3" C. Palaeogeogr, Palaeoclimatol, Palaeoecol, 160 291 —299

Fluteau F, Ramstein G, Besse J, 1999. Simulating the evolution of the Asian and African monsoons during the past 30 Myr
using an atmospheric general circulation model. J Geophys Res, 104(D10) : 11995 - 12018

Fortelius M( coordinator) , 2006. Neogene of the Old World Database of Fossil Mammals (NOW ) . University of Helsinki.
http : //www. helsinki. fi/science/now/

Fortelius M, Eronen J, Liu L P et al., 2003. Continental-scale hypsodonty patterns, climatic paleobiogeography and dispersal
of Eurasian Neogene large mammal herbivores. In: Reumer ] W F, Wessels W eds. Distribution and Migration of Tertiary
Mammals in Eurasia. A Volume in Honour of Hans de Bruijn. Deinsea, 10: 1 —11

Fortelius M, Eronen J, Liu L P et al., 2006. Late Miocene and Pliocene large land mammals and climatic changes in Eurasia.
Palaeogeogr, Palaeoclimatol, Palaeoecol, 238 219 - 227

Fortelius M, Eronen J T, Jernvall J et al., 2002. Fossil mammals resolve regional patterns of Eurasian climate change during 20
million years. Evol Ecol Res, 4: 1005 —1016

Guo Z T, Ruddiman W F, Hao Q Z et al., 2002. Onset of Asian desertification by 22 Myr ago inferred from loess deposits in
China. Nature, 416 159 - 163

Hsu J, 1983. Late Cretaceous and Cenozoic vegetation in China, emphasizing their connections with North America. Ann Mis-
souri Bot Garden, 70: 490 —508

Jacobs B F, Kingston J D, Jacobs L L, 1999. The origin of grass-dominated ecosystems. Ann Missouri Bot Garden, 86: 590 — 643

Jernvall J, Fortelius M, 2002. Common mammals drive the evolutionary increase of hypsodonty in the Neogene. Nature, 417 ;
538 —540

LiJJ, Fang X M, Van der Voo R et al., 1997. Late Cenozoic magnetostratigraphy (11 —0 Ma) of the Dongshanding and
Wangjiashan sections in the Longzhong Basin, western China. Geol Mijnbouw, 76 121 - 134

Liang M M, Bruch A, Collinson M et al., 2003. Testing the climatic estimates from different palaeobotanical methods: an ex-
ample from the Middle Miocene Shanwang flora of China. Palaeogeogr, Palaeoclimatol, Palaeoecol, 198 . 279 -301

Merceron G, Blondel C, Brunet M et al., 2004. The Late Miocene paleoenvironment of Afghanistan as inferred from dental mi-
crowear in artiodactyls. Palaeogeogr, Palaeoclimatol, Palaeoecol, 207 . 143 - 163

Munthe J, Dongol B, Hutchison J H et al., 1983. New fossil discoveries from the Miocene of Nepal include a hominoid.
Nature, 303 331 —333

Pinilla A, Bustillo A, 1997. Silicofitolitos en secencies arcillosas con silcretas. Mioceno Medio, Madrid. In: Pinilla A, Juan-



2 STROMBERG 4 : B Ak A5 0 74 42 0 5 A 0 A —— P 5 97

Tresserras J, Machado M J eds. The State of the Art of Phytoliths in Soils and Plants. Monografias del Centro de Ciencieas
Medioambientales. Madrid: CSIC. 255 -265

Qiu Z D, Li C K, 2003. Rodents from the Chinese Neogene: biogeographic relationships with Europe and North America. Bull
Am Mus Nat Hist, 279 586 — 602

Qiu Z D, Li C K, 2005. Evolution of Chinese mammalian fuanal regions and elevation of the Qinghai-Xizang (Tibet) Plateau.
Sci China, Ser D, 48(8) : 1246 — 1258

Ramstein G, Fluteau F, Besse J et al., 1997. Effect of orogeny, plate motion and land-sea distribution on Eurasian climate
change over the past 30 million years. Nature, 386 788 —795

Stromberg C A E, 2002. The origin and spread of grass-dominated ecosystems in the Late Tertiary of North America; prelimi-
nary results concerning the evolution of hypsodonty. Palaeogeogr, Palaeoclimatol, Palaeoecol, 177 59 —75

Suganuma Y, Hamada T, Tanaka S et al., 2006. Magnetostratigraphy of the Miocene Chiang Muan Formation, northern Thai-
land ; implication for revised chronology of the earliest Miocene hominoid in Southeast Asia. Palaeogeogr, Palaeoclimatol ,
Palaeoecol , 239 75 - 86

Sun Q G, Collinson M E, Li C S et al., 2002. Quantitative reconstruction of palaeoclimate from the Middle Miocene Shanwang
flora, eastern China. Palaeogeogr, Palaeoclimatol, Palaeoecol, 180: 315 -329

Sun X, Wang P, 2005. How old is the Asian monsoon system? Palaeobotanical records from China. Palaeogeogr, Palaeoclima-
tol, Palaeoecol, 222, 181 —222

Tedford R H, 1995. Neogene mammalian biostratigraphy in China: past, present, and future. Vert PalAsiat ( iy &HES)Y) %
), 33(4): 272 -289

Tiffney B H, Manchester S R, 2001. The use of geological and paleontological evidence in evaluating plant phylogeographic
hypotheses in the northern hemisphere Tertiary. Int J Plant Sci, 162 (6 Supp) : S3 - S17

Wang W M, LiuJ L, Zhou X D, 2003. Climate indexes of phytoliths from Homo erectus’ cave deposits in Nanjing. Chinese Sci
Bull, 48(18) : 2005 -2009

Wang X M, QiuZ X, Wang BY, 2004. A new leptarctine ( Carnivora: Mustelidae) from the early Miocene of the northern Ti-
betan Plateau: implications for the phylogeny and zoogeography of basal mustelids. Zool J Linn Soc, 142; 405 -421

Wang Y, Deng T, Biasatti D, 2006. Ancient diets indicate significant uplift of southern Tibet after ca. 7 Ma. Geology, 34
309 -312

Vidic N J, Montanez I P, 2004. Climatically driven glacial-interglacial variations in C, and C, plant proportions on the Chinese
Loess Plateau. Geology, 32 337 —340

Yang SL, DingZ L, GuZ Y et al., 1999. Pedogenic carbonate isotope record of vegetational evolution since late Miocene in
Loess Plateau. Chinese Sci Bull, 44(11) ; 1034 - 1037

Zazzo A, Mariotti A, Lécuyer C et al., 2002. Intra-tooth isotope variations in late Miocene bovid enamel from Afghanistan: pa-
leobiological,, taphonomical, and climatic implications. Palacogeogr, Palacoclimatol, Palaeoecol, 186: 145 — 161

Zhang Z Q, Deng T, Qiu Z D, 2006. Evolutionary process of Neogene fossil mammals in China. In: Rong J Y, Fang Z J,
Zhou Z H et al. eds. Originations, Radiations and Biodiversity Changes—Evidences from the Chinese Fossil Record. Bei-
jing: Science Press. 757 -768, 951 —953 (in Chinese with English summary)

Zucol A F, Brea M, 2000. Andlisis fitolitico de la Formacién Parand en la provincia de Entre Rios. In: Acefiolaza F G, Herbst
R eds. El Nedgeno de Argentina. San Miguel de Tucumén: INSUEGO, Correlacion Geolégica. 67 —76



