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in the Caribbean. Differences in coral diversity among 
the Pleistocene reef sites are even higher than modern 
differences, indicating that reef diversity in the Carib
bean remained unstable after several extinction events 
-1 myr ago. By contrast, high-diversity communities of 
Indo-Pacific Pleistocene reefs appear more stable through 
the Pleistocene. The reasons for that dichotomy are still 
unexplored but may be sought in the geographic isolation 
of the Caribbean.
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Untermiozäne Biber aus Japan: Ende
mismen und biogeographische Verbin
dungen

Thomas Mors1*, Y. Tomida2) &  Irina RuP)

Terrestrische Kleinsäuger sind im Untermiozän von Japan 
extrem selten, einige Ordnungen wie z.B. Eulipotyphla 
und Lagomorpha sind nur durch ein oder zwei Funde 
belegt. Nagetiere sind mit neun Taxa aus drei oder vier 
Familien vertreten: ?Sciuridae, Castoridae, Eomyidae 
und Diatomyidae. Biber (Castoridae) sind die am besten 
okumentierte Gruppe, sowohl was taxonomische Diver- 

ütät als auch Anzahl der Fundstücke betrifft. Das meiste 
ier vorgestellte Material stammt aus der Nakamura- 
rmaüon (Mizunami-Gruppe) des Kani-Beckens in der 

a j  ^ e^tur> Zentraljapan. Weiteres Material stammt 
d S t,er °^~  Und Akeyo-Formation (Mizunami-Gruppe) 
und p n̂ Ĉ arten Mizunami-Beckens, sowie aus der Oya- 
j er NU azubi'F°rmation (Nojima-Gruppe) von Sasebo in 
,,ri ^.a^asakFPrefektur. Radiometrische, magnetostrati- 
baben f' 6 marin-biostratigraphische Untersuchungen 
ncrhalb d * VerSchiedenen Kleinsäuger-Fundstellen in- 
bis 17  ̂jy /  izunami-Gruppe numerische Alter von 19,5 
^'tasiatis ber^ en ^ ader werden die Fundstellen mit der 
was den F 60 .. eo§enen Säugereinheit M N U  4 korreliert, 

Uropaischen Neogenen Säugereinheiten M N  3

bis M N  4 entspricht. Das fossile Bibermaterial, bestehend 
aus einem fast vollständigen Schädel, Unterkiefern sowie 
isolierten Knochen und Zähnen, repräsentiert mindestens 
vier Taxa sehr kleiner bis extrem grosser Castoriden. Der 
größte ist Youngofiber sinensis, ein riesiger castoroidiner 
Biber, der zuerst aus Sihong in der Jangsu-Provinz in 
Ostchina beschrieben wurde. Eine andere grosse Form 
belegt einen primitiven anchitheriomyinen Biber, gen. et 
sp. nov. Er ist deutlich kleiner als der nordamerikanische 

Amblycastor.; und auch kleiner als die eurasische Anchithe- 
riomys. Eine dritte, mittelgroße Form dokumentiert einen 
fortschrittlichen palaeocastorinen Biber, gen. et sp. nov., 
der hochgradig an fossoriale Lebensweise angepasst ist. Die 
vierte Art repräsentiert einen sehr kleinen castoroidinen 
Biber, der möglicherweise mit Euroxenomys verwandt ist. 
Besonders interessant ist die Paläobiogeographie der 
japanischen Biber: mindestens zwei der vier Taxa aus der 
Mizunami-Gruppe -  der anchitheriomyine und der pala- 
eocastorine Biber -  sind endemisch in Japan, aber haben 
ihre nächsten Verwandten in Nordamerika. Der Riesenbi
ber Youngofiber sinensis ist endemisch in Ostasien und der 
kleinste Biber könnte eine biogeographische Verbindung 
mit Europa andeuten. Das paläobiogeographische Muster 
der Castoriden entspricht dem der anderen Kleinsäuger 
der Mizunami- und Nojima-Gruppe, möglicherweise 
ein Resultat der Trennung des japanischen Inselbogens 
vom ostasiatischen Festland während des Untermiozäns.
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A  new Eocene lizard from Messel and 
the origin of Amphisbaenia

Johannes MülleA, Christy A. Hipsley1*, Michael 
W uttke2), Jason J . Head3), Robert R. Reisz3), 

Nikolay Kardjilov4) &  André Hilger4)

Molecular investigations have dramatically challenged 
the traditional view o f squamate phylogeny. Among 
the most prominent changes in paradigm has been the
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hypothesis o f a monophyly of amphisbaenians (or worm 
lizards) and lacertids due its significant implications 
for the proposed relationship between amphisbaenians 
and snakes, as well as other limbless squamates. Until 
recently, however, there was no morphological or fossil 
support for an amphisbaenian-lacertid grouping, ques
tioning the validity of this new hypothesis. A  new genus 
and species o f Eocene lizard from the famous Messel 
locality, consisting of an almost complete specimen, now 
sheds new light on this issue. The taxon is characterized 
by a spatula-like snout with a modified premaxilla and 
maxilla, notably small and anteriorly positioned orbits, 
the lack o f a tympanic crest, a low tooth count, and 
reduced manus and pes. Also, it shows several features 
otherwise found only in amphisbaenians, such as the 
shape o f the frontal suture and the morphology of the 
subolfactory processes. In a phylogenetic analysis includ
ing both morphological and molecular characters as well 
as extant and fossil taxa, the taxon groups as sister taxon 
to amphisbaenians within a lacertid-amphisbaenian 
clade and refutes a relationship between worm lizards 
and snakes, providing for the first time morphological 
support for the recently proposed molecular hypothesis. 
Morphometric analysis of body shape and ecology among 
squamates places the new taxon in cryptic or opportun
istically burrowing habitats, and its distinctive anatomy 
indicates that head-first burrowing evolved prior to body 
elongation in Amphisbaenia.
The new taxon is considered to be a remnant of a non
crown group, amphisbaenian-like squamate lineage that 
occurred together with crown lacertids and amphisbae
nians, which both are known from contemporaneous and 
even older Paleogene strata. Interestingly, many currently 
known lizards from Messel seem to be related to either 
Mesozoic squamate lineages or represent stemgroup taxa 
outside of the crown, suggesting that Europe may have 
acted as refuge for ancient squamate lineages during the 
Paleogene. Our study emphasizes that fossils are crucial 
for testing hypotheses of phylogenetic relationships, be
cause extant taxa often reveal only a restricted picture of 
their evolutionary history.
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Middle Miocene freshwater gastropods 
from the Dinaride Lake System: punc
tuated morphological disparity as result 
of rapid climate change

Thomas A. Neubauer1̂  Oleg Mandic1̂  Mathias 
Harzhauser0, Davor Pavelic* 2) 3 4 &  Alan Vranjkovic2)

This investigation focuses on evolutionary patterns and 
processes in M iddle Miocene freshwater gastropods 
from the Dinaride Lake System. The point of study was 
a c. 100 m thick succession in the Sinj basin, comprising 
two limestone-coal cycles, which pass from fossil-poor 
limestone-dominated deposits into highly fossiliferous 
layers rich in organic matter. Within this section four 
gastropod lineages o f the two unrelated genera M el- 
anopsis and Prososthenia occur, each encompassing 3 or 
4 morphotypes, which differ in size and/or sculpture. 
The single morphotypes are largely confined to certain 
intervals. Two periods o f enhanced accumulation of 
organic matter mark distinct steps in the gastropod’s 
shell morphology. During both intervals clear changes 
towards strongly sculptured and/or larger shells are ob
served. Both events happen within few meters (< 8 ka) 
and are accompanied by shifts to more arid conditions 
evident from the palynological record.
The synchronicity o f morphological and environmental 
shifts suggests extrinsic factors to be responsible for the 
observed patterns. Probably, the tempo and intensity of 
the climatic changes exceeded the ecological thresholds 
of the discussed taxa leading to adaptive evolution. Due 
to increased aridity, a lowered lake level can be expected 
having strong influence on habitat segregation and veg
etation. Enhanced photosynthetic activity led to chem- 
osynthetically induced carbonate precipitation, which is 
evident from the section, and thus to over-saturation of 
the lake water. This might have facilitated the develop
ment o f larger and sculptured shells.
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