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Stem and crown evolution: Unlted grand theory of life evolution

KL A 1 AR {2 2
MARUYAMA, Shigenori* ; EBISUZAKI, Toshikazd

VUL A R A A 22T, 2 PRAL AR ST
LEarth-Life Science Institute, Tokyo Institute of Technolotfg]KEN

Evolutional theories have long been discussed since 19th century. One of the most famous theory of evolution was proposed t
Darwin about 150 years ago. Since then, Gould’s punctuated equilibrium theory, Kimura’s neutral evolution etc were proposec
and recently molecular biology is rapidly developing. However, there is discrepancies in proposed phylogenic trees due tc
theoretical differences to analyze. So, we tried to implicate the evolution of history from synthetic paleogeographic map basec
on geological evidences including fossil data.

As aresult, we propose there are two significant patterns of evolution through Earth history. One is stem evolution which occul
at continental rift where atomic bomb magma erupt to accelerate the birth of new species by mutation. The other pattern is crow
evolution that progress when continents collide after species were evolved in isolated environment such as places on fragment
continents. At the same time of those patterns of evolution, fluctuation happened in the Universe five huge impact on life history
which is mass extinction. Activities such as starburst and collision between solar system and a dark nebula was the trigger t
cause mass extinction and subsequent rebirth of another ecosystem on the Earth.
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What is main marine primary producer during the Cretaceous OAEs?: Evidences fron
marine kerogens.

Lo BN T IR E L s #LEF 2 5 v sk 2
ANDO, Takutd* ; SAWADA, Ken! ;: TAKASHIMA, Reishi? ; NISHI, Hirosh?

VABHRE R AR ARG EAISERT - HARER AR, 2 BUERE - SO A ) e
LFaculty of Science, Hokkaido UniversifTohoku University Museum, Tohoku University

A RS R A (OAE) W AMAREICE I 2 EEE ARV M TH Y, BEOBIREREOMFED 28
ICEZ K DRI ENT E e, WEREOETEA EOMANRBRLICHF G LIt MEETNTWEDN, AfifdoFE
ISHBTERB LT Th 5 LB Z 5N TV 2 M AEIIEEROEFE L OAE HIICIZIHA LT\ T LIt AadEh 5oR
TNTWV5, £z, 2-methyl hopanoid® isorenieratands & O/NA A=A —Z Wi G, 7 /N0 71 7 k%
OIREME O REEN TSN, ZN5OLAEYIOMHIEYRE - Hilk e EICREE NS, Lich>T, OAE HIC
IHETED X S BHMHIEIENMEZA TH > TeOMIERIZICHE L TWRY, 7rad x YHOT VT 7 AP (AOM) *°
M N g8 BV 7 I BAES O BB ERERD TH 2 W EREMILA T OBICIE Y 1 X OBICERE S
N, BEINTE, AWIZETIREDCEEAMEBIZ VT AOM MU INE 7 7 ) Z2— 0 &bl ray « v OE M
BIER, B - BYL2 Aotz U, OAE W L e Z B O e 2 1775 > Tz

R T T VA - Ray T« 7 UHEFEG N S 54 LTz OAEla (Goguel), OAE1b (Jacob, Kilian, Paquier), OAE1d (Breistroffer),
OAE2 (Thomel)EH#EDHERS AN B ray = 777 iE LTz, AOM I3 HERHEN 5 NFA (non-fluorescent AOM), WFA
(weakly fluorescent AOM), FA (fluorescent AONB X 73 U 7zo B RIIAT « BULZEDIROATIEF 2V — R A1 > b BV st
&2 O Tz,

OAElafFHEHER A D 1Y = &, FISHABIICHRY 5 WFA TH SN TH D, ROESETIE WFA OFIG
MO Uz, £z, MEEENERT % 7 7 A4 a—< LSELIL 7z sphaeromorpWMitifE#EIC LR T2 <, KR AFEE
JEHETZIET % T o Tz, FOEHOEEE OAELalf D EIERE 2L & BE# LU W 2 alBEMEDMER TE %, OAElb
JEHEERRI D O Y = RSO NFA 3T, WitH7% Kilian « Paquied@H#EIC 35\ TIE B A ES 11T WFA OE|EH
R UTzo OAELDIAICIZFERYIE O A DR EMIER L2 C L2 nREMEAVREN T WS DY, Zh L [AIRHC e
BAEES BT > i Z RI R E VA D, —/5T, 77V 2—71% OAELlaEE[EkkIC REAES T sphaeromorphh®
RORNINS BEMICH O, HEES A b SR L 7z acanthomorplD 5 B EWZEEEY) % 5D % 1 7 (long-spine type’F
IZ PaquierlEH¥ETZE LTz, OAELd, OAEZ2i{EHE WFA D EWEIA 7 L8, OAE2 BHED R EH A TIEFHICHWEIA T
HoTz (80-90% ., OAE2HUCIIF BIHFHTEFEINRE I NS, WEHELICBROEAMICBEWTEELZ T 7V 2—71k
acanthomorptiCdH > 7z, %7z, OAELdJEHEN B DA 5 ZLELY AT 7z netromorp) FEH S 7z, OAE2 EHETIE
Fin b & [ L7z Trough intervalc 35U C, WFA Ok &8 L T sphaeromorpiEhnd 2 dicxf L acanthomorphbh
WUtz B - BALZ DR HTORER, OAElafgiEilklh 51 2-methyl hopand?, OAElbitkinSik1Y 7L/
A RICHKT 2L BODEIRT VA VM S iz, Th o OFERIGEEEE N1 A< —H—H OfER & LR TS
%o RHC Paquierg ikl WFA JREESE TIXRHBINIC 2R 7 L 41 o DRFIEIC R I E N, Z OEIE IR L TR
HENZE-REMGAY L /A FORELHE BXZHET 5, B—RBHa1Y T /A FdEEE S OMPEREN S
TR EDBT 5 U /R EED SR 2B R FICHR T 5 LHEE N TV BN, ORI Z DG Z R 5,

e R W (OAES), T 1Y 2 ¥, 7 U 2=, 0% ) 7 7 & R, BRI, ML T
Keywords: Oceanic Anoxic Events (OAES), kerogen, acritarch, palynofacies, pyrolysis, thermochemolysis
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Paleotemperature, productivity and shell size of Hedbergella delrioensis in the Cretaceot

thermal maximum

SPE ROEE T fATH R !
MORIYA, Kazuyosht* ; TSUTSUI, Keitd

U R RSB AR B A 5
!Dep. Earth Sciences, Sch. Education, Waseda Univ.

IR T Bl ALRIE, ¥ o TR HBILIE, FifdoR & iR O 2 O KRR 2 R 7%
BELENSE, BUEE CERAERTTE BWZE, Norris, 1990, A TE MR OFBEIEAFLIUS, HiFICKED
T BHUE & I B 2IRBHBERFRIC L L, FENICE, HESPHEOM S IZE R 22 E D5 DHE
fEL, HMEOE X —2Z2H> TV EAVHISENTWS (Norris, 1992, Hffifdic 380 2 1FilEM A fLHR D2 REEZH)
IZDWVWTIFZ L OWge b, FRCHIAATEAD & HHIC 25 U 7o e R R A 7R © O RBIBIR BRESHEEL A N>
EOBHEMNEER SN TE R BIAE, Leckie etal., 2002

—J, Bitoa7 by IREE %%ﬁf&}:@ﬁﬂ‘ﬁb\ , TREEELRBHERARDY A X010, FHEDFE DY 1 X1,
K « Y0075 E QYRR T, SO AN ITFL TEEL TV T EMHISNTWVS DD (Bijmaetal., 1990a,
1990b; Schmidt et al., 2004 H#fifdic 1) B G FLHDOY A ORI DN T, £< DHRSITHNT T It 7.
Z T T, AT, Elﬁfﬂ@ttb“(%{ %ﬁﬁﬁﬁ*ﬁﬁﬁf%%h /=7 AR OTEEN A LR, Hedbergella delrioensis
DT A R H ORRRFZA b & ki - ¥ pE 8280 & OBRZ#inT 5.

bRl EREGEEIREE TS 207%‘%‘?@’6‘, JRIERPEFED Demerara Risé» 5 FRELE Nz HEREY) 2 & B Wz, 64um
DEZNTIHRE LIERED S, 125m L EoRiFEMtH L, ZTh 6, ZilEHEILEH. delrioensigs #) 1001 A L v &
VU, BT ENTAMRORAREZFIIL, &2 OKEORY A XD EORIZ b 2Rt Uz, ik 2R
Hy L7z Demerara RiseC (&, Forster et al. (20079, Moriya et al. (2007)C &k b, 9 TIZ TEXss 7Kilt, iHlEEAfLRORK
# - MERMAEREDHS M ENTWS. Z2 T, sHllENALRORY 4 XOFHZL L, L%E@?’D:F“/b‘%
‘wonfdkig, Wy, AEEE ZHIRUIc L T 5, IRERNARLZETIN SAEEEDN LA U L E T NS EHETIE, &%
YA ZXWMERINELZ>TWVWAB T ENHLEMNCE T, — /T, BNZiTo i Tld, HKESE I EAL
ZEDRNT DD, BT A XD EREEOZMICEE LIz EEI NS, Thbb, EEEOm Eickd
FLEANDOHPHEDER U TSR, KO R IEREIGELIZL D LHENITE 5.
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Moriya, K. et al. (2007) Geology. 35, 615-618.

Norris, R. D. (1991) Paleobiology. 17, 388-399.

Schmidt, D. N. et al. (2004) Mar Micropaleontol. 50, 319-338.

S — B A, TREEA L, A X, ki, e

Keywords: Cretaceous, planktic foraminifer, shell size, paleotemperature, productivity
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Durophagous predation on scaphitid ammonoids in the Late Cretaceous Western Interic
Seaway of North America

PrE AT 1 BIES — B 2 1R 4 AR 3% 2 ; Landman Neil H:
TAKEDA, Yusuke'* ; TANABE, Kazushigé ; SASAKI, Takenorf ; LANDMAN, Neil H. 3

VHEUR AR AR AR S R BRESE R A, 2 RGO ARR G IEIAH, 3 77 A V) A1 E R
I Department Earth and Planetary Science, The University of TGRyeg University Museum, the University of TokybAmerican
Museum of Natural History

The study of the evolution of predator-prey interactions has contributed much to our understanding of the ecological back-
ground of biodiversity change through geological time, because they represent a driving force of natural selection. This study i
the first to report a trend of predation intensity on scaphitid ammonoids from the Turonian to the Maastrichtian (Late Cretaceous
on the basis of analysis of ventral shell breakage in large samples from the U.S. Western Interior Province. Analysis of 83¢
adult specimens revealed ventral shell breakage in 50 specimens. In most of the damaged specimens, the breakage occurred
preferred position at the rear part of the body chamber. Ventral breakage is rare in the Turonian specimens, whereas it is commq
in the Campanian and Maastrichtian specimens. The shell diameter of adult scaphitid ammonoids tends to increase with tim
The position of the breakage and the absence of repairs indicate that the ventral breakage resulted from lethal predation. Bas
on the incidence of breakage and the size and shape of the breaks, possible predators include fish, reptiles, and cephalopods s
as PlacenticerasEutrephocerasand coleoids. Our statistical analysis of ventral shell breakage indicates that the incidence of
lethal predation increased in conjunction with an increase in adult shell size, suggesting that the body size of the prey was a
important factor in predator?prey interactions. In addition, the predatory damage is more extensive in larger adults.
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Origin and rapid dispersal of oceanic dolphins (Odontoceti: Cetartiodactyla) based on the
oldest fossil record.

AT T HIRE A 2
HIRAMOTO, Jurt* ; KOHNO, Naok?

VSRR AR AR E A ERBERPAIIAE R, 2 ENIRR AR, SRR AR A E fER IR 2 LR
LUniversity of TsukubaZNational Museum of Nature and Science and University of Tsukuba, Japan

fEfEEE e, NI YSHEIKETAIAINARNE, Uy FONV RUAIVAKRE, BAETI7T19E 36EmikE8 A, Bt
O TERRD T I =T LTS, L LENRD, A IVAROBEDZHM & IERIEIIC, T oMiofts
I CNFETOL I AMDTIRENTHS. TDIDH, IAINVAREZFNISERERHEEDN ED LS I L, IS
LTV 72D, > Tnad T EIFEIMNTAD RN, DNA OIFFEEINCEE DV 20 7RI XU, <A IVAak
R~ (23714 Ma ICIZFEEL TV IZEENTWVWS. L L, HEDE A Il EfENs<1IVAR
DA TR SN T2 D, JtiEEOKIARHE (K9 Manitk) DFEROERED S PEH L 7z Eodelphinus kabatensis
T, DRI DIEEREFBEOLADEHERICERERT Y v IhHb 5.

TNETIEAEDENSAIVARE UTREI NIALGDOT & DI, BRI /AT 2 hEhFialiE (B&
Z 12 Magitk) h 5 FEH LTz Sinanodelphis izumidaensigakiyama 19360287 5N %. S. izumidaensiss LEEEHIR-ED
BULEPESGOBEREAICE D EIAIVAROFENEE U GliEh, BIfETE “VF /A" OB TR MSENT
W3, LAL, "aixs THEREORRGESYHEEZZITED, 7V —22 7k E0 THIREH | Al LT
ARV EDHIINH B Lh D, LN TUBRIEICES £ T, KDFNEMIEMIbhTWaEh o7k, Z0D7z8,
Sinanodelphi& B X TY A IVARCH 272 AR T T ENTEHRVXE, IEEOMATIEIED EAOHH
NMTHBAIA EROFEMEARHE L TIbNTW5. Z T TAZE T, S. izumidaensig /N7 ¥ O ZRFHEL
HOPICAIEDT 5728, BB I UCEAZINKT 2 RHEYAE X 0 EXCHEofin] 21585 L HIC, S. izumidaensis
DR ZA T LIFIFA—EE (13.6711.8 Ma » 554154, Delphinoidea fam., gen. et sp. undét.X T\ 7z RKad# D1
IVAKHEA RIS DWT, S, izumidaensi® 11 2 A 7 L8 T CT A v Vg0l X A5 HHRT & 210 X D IPREERY
KEMH T T2, TORE, cNbDOAINVHEARELCTaR—y 3 VOEEERSL, W) TNE S HhDOEZHOMwN
S 58M57%24H L, Nt IERD S I R > TEAIEIFRE 72> T 5 7% £ S. izumidaensig [F] CFi# 7z R > TV 5
e, INSRIXRNTHE—FRRICHEINSZ EHHEME R 5Tz,

DL EOFERZHE 2T, 4lalSinanodelphis izumidaensiy s 2 A 7 & Fitc G 217 o Te A Vb 2 VT,
NETH LWV Z1TS T EDNHKEN 572 S. izumidaensi® Fi%k EONE DT ZIH S IS % T DIEREMNT 21T - 7z,
TERERRATIC XA TIZRICIE D X, 84N VIHzNREE LT, D Georgiacetuss X U Zygorhizaz S REC W
T, 218DIEEY Y " 5ixbT7—2< M) 7 AZER L THW . f#TOREE, S. izumidaensist < 1 )V 1RO
BOT 5N, WHORIIDODINEDTSNE T ENHEN RSz, BTN BHEINTVS A ILARIOFIGE
£ (23714 Ma &, S.izumidaensi®tEE L TWIZENR (13.6711.8Ma ZE[ET 5 &, S. izumidaensiss< 1)V /1%
DRIEEZRICHE LIz & WD T Eh kS,

Sinanodelphis izumidaengi8f1 5 N % IR FIIC BV TiE, JERFEHEDORE, A1) 74 )V =7 O~ LRt
(13.6 "10.3 Ma M5, Kid#ENDEXAINVARE ENTEAIVABBEEEADREENTVS. DT ehb,
S. izumidaensigk T DREAR & HIIFIERIRHR DI DA RO R A )V AHOPIAN 2 REL TV EZ 5N,
S AIVAROMRZAND 79V — T 55315 U T2 BRI B AL A D72 ZURICIER T TV T L AVRB X
N3. o7T, BT oHEESINDE A INVARODBAERICHD GEWHTBEERN S HIS N, HOBER M TRTOY A
WWARHEG £ 753 S. izumidaensis:, <A VRO & Z O%OEIGECHREZE Z % 5 2T, R EIEFICEE R0
BILHBIFETH-IEEZONS.

F—"J— R: Sinanodelphis izumidaensis;, 7 )V AL, ddEH, BlATE S K OCEARE
Keywords: Sinanodelphis izumidaensis, Delphinidae, Middle Miocene, Bessho and Aoki Formation
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Benthic-pelagic coupling in Pliocene ocean: Geochemical and micropaleontologic evi-
dence in the ichnofossil Phymatoderma

R BORER 1+
IZUMI, Kentaro'*

VENT BRI BV - ARREREREI S X —
LCenter for Environmental Biology and Ecosystem Studies, NIES

Numerous studies have revealed the evidence of benthic-pelagic coupling in various ocean areas. In terms of marine benthc
it is well known that feeding, growth and reproduction are generally synchronized with the seasonal input of phytodetritus to the
sea-floor. However, compared to examples of modern organisms, little is known about the evidence of the ancient benthic-pelag
coupling. Thus, the present study carried out the geochemical and microscopic analyses of the fecal pellet-filled ichnofoss
Phymatodermdrom the Pliocene deep-sea strata. The aim of this study is to assess whether benthic-pelagic coupling functione
in the ancient ocean, with special attention to the temporal relationship between phytodetritus input and deposit feeding by th
trace-maker. Elemental analysis revealed that Ca, which is probably derived from the calcareous microfossils, is significantly
accumulated in the tuffaceous pellets. Because the CaO content of the pelletal infill are generally similar to that of the hos
siltstones, it may be concluded that the recognized Ca accumulation in pellets does not reflect diagenetic alteration. SEM ot
servations showed the presence of various types of microfossils (i.e., coccoliths, diatoms, planktonic foraminifera, radiolaria
within the pelletal infill of Phymatodermaln addition, excreted tuffaceous fecal pellets are occasionally found to be composed
exclusively of coccoliths. Considering all these lines of evidence, it is most likely that the deposit-feedingwyihetoderma
producer was synchronized with an episodic (probably seasonal) coccolithophore bloom deposition on the deep-sea floor. Tt
reconstructed feeding strategy may have facilitated the effective uptake of freshly deposited phytodetritus. This interpretation i
guite reasonable because such a mode of feeding has been commonly recognized in the case of deep-sea deposit-feeding m:
and megabenthos. In summary, this study provides geologic evidence for benthic-pelagic coupling in the Pliocene ocean.
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A remain of a gigantic oviraptorosaurian (Dinosauria: Theropoda) from the Upper Creta-
ceous of the Gobi Desert

B ZE I EA 2 ONVARIVRE U F 23 U P RNN— MV FI TV T3
TSUIHIJI, Takanobd ; WATABE, Mahito? ; BARSBOLD, Rinchef ; TSOGTBAATAR, Khishigjav

VBRI RIS RH IR B R A E I, 2 RBR TN R AHP AR kB, 3 &> DIV e e v 2 —
The University of Tokyo?Osaka City University>Mongolian Paleontological Center

A large, isolated symphyseal region of fused contralateral dentaries belonging to a caenagnathid oviraptorosaurian was four
in the lower Upper Cretaceous Bays Shire Formation cropping out at Tsagaan Teg in the Mongolian Gobi Desert. This speci
men is comparable in size and morphology to the gigantic caenagr@iadhtoraptor erlianensknown from the Iren Dabasu
Formation in China, and may be closely related to the latter species. The occurrence of the specimen of a possible affinit
with G. erlianensisn the Bays Shire Formation is consistent with the hypothesized correlation between the Bayn Shire and Iren
Dabasu formations proposed based on vertebrate fossils, especially turtles.

F—U— PR E®YVDV, JERHE, AT T Fad o)L 28, A, 2
Keywords: Mongolia, Gobi Desert, Oviraptorosauria, Cretaceous, Dinosauria
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Desmostylian phylogenetic relationship revisited
Desmostylian phylogenetic relationship revisited

A /C S
MATSUI, Kumiko!*

LU E R AR B RS R R R R R A I
' Department of Earth and Planetary Science, University of Tokyo

Desmostylia is an extinct clade of marine mammals. They belong to Tethytheria or possibly Perissodactyla. They lived in
North Pacific Rim from earliest Oligocene to earliest Late Miocene and are already extinct at the order level. Traditionally,
Desmostylia has been divided into two families, Desmostylidae and Paleoparadoxiidae, based on their teeth morphology, wit
the former including 4 or 5 generdg¢horog Cornwallius, Kronotherium "Vanderhoofius’, and Desmostylu¥ and the latter
4 genera Behemotops ArchaeoparadoxiaPaleoparadoxiaNeoparadoxia Although the phylogenetic relationships within
Desmostylia have been mostly unclear, two hypotheses were proposed: either both Desmostylidae and Paleoparadoxiidae
monophyletic groups, or Paleoparadoxiidae comprise paraphyletic outgroups for Desmostylidae. One factor contributing to suc
difference in the hypothesis was the lack of well-preserved specimens that can be used as suitable outgroups for phylogene
analyses. Cooper et al. (2014), however, described a well-preserved skuitfoticobnethat is considered as an appropriate
outgroup of Desmostylia. In this study, at first, | ran analyses on data matrices on the desmostylian interrelationship published il
previous studies to examine reproducibility of the results, i.e., whether or not tree topologies reported in these studies could b
recovered. Second, | analyzed the Desmostylian relationship by newly aéldihgacobneas an out-group to such data sets after
examining the accuracy of their character coding. Phylogenetic analysis was conducted with equally weighted parsimony usin
TNT v. 1.1 (Goloboff et al. 2008). One thousand replicates of tree bisection reconnection branch swapping were run holding ter
trees per replicate with all zero-lengths branches collapsed. For this analysis, published data sets were combined and revised
include 5 species of Desmostylia and 5 species of Paleoparadoxiidae. A whole data matrix including both cranial and postcrani
characters and a culled matrix including cranial characters only were separately analyzed. In this analysis, analyses on bo
the whole and culled data sets resulted in Paleoparadoxiidae forming paraphyletic, successive outgroups for the monophylet
Desmostylidae. This result provides a phylogenetic framework for discussing various aspects of Desmostylian evolution.

Reference
Cooper et al. (2014). Anthracobunids from the Middle Eocene of India and Pakistan Are Stem Perissodactyls. PL0S One

9(10): €109232.
Goloboff et al. (2008). TNT, a free program for phylogenetic analysis. Cladistics 24: 1-13.
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SHEDH & R OIEREZAIIZE~EPMEaD “hicb EREE” M oMpSEZ &
CEXTIHEITTZEADN? ~ _ _
Avian wing loading and aspect ratio correlate with track

[ T
TANAKA, Ikuko 1*

LR RAAREB A 2R
IGraduate School of Science, Kobe University

Avian have two completely different styles of locomotion, flight and bipedal walking, and use them properly depending
on situations. Avian track shapes are divided into three groups corresponding to habitat types, suggesting bipedal walking i
controlled by habitats. Is flight, another locomotion type, controlled the same? To investigate it, we obtained data of wing shape:
and bodyweights from modern birds, and examined if they showed similar groupings related to habitats. Multiple regressior
analyses reveal that wing loadings and wing aspect ratios for birds in each group defined by track shapes exhibit separate clustt
that do not overlap with each other. This result shows that wings are also divided into three groups corresponding to habitat type
the same with track shapes. Thus, habitats unambiguously affect avian flight as well as walking. Past avian wings are seldol
remained as fossils, whereas past avian tracks are often preserved fossilized. The correspondence relation between wing asy
ratio/wing loading and track shapes may constrain the past avian flight ecology and behavior from fossilized track records.

F—U— R SR, BV, AT, BBk, ERlR o, eV
Keywords: ornithology, wing morphology, flight ecology, avian locomotion, multiple regression analysis, paleobiology
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Implication of peculiar internal fracturing in fossil nautiloids

JEIR BiLA T R B R 2
KARASAWA, Tomoki'* ; MAEDA, Haruyosh?

U HTERREER B AW TR, 2 TN RZERS TS I RH

!Graduate school of Science, Kyoto Universityhe Kyushu University Museum

Extinct Miocene nautiloidAturia cubaensi$rom Uchiura Group (Fukui Prefecture) shows internal septa fragmentation though
the outer wall is intact. Similar broken nautiloids fossils with intact outer walls and fragmented septa have been reported since
1980s and were interpreted as 'implosion’, the fragmentation by increasing ambient water pressure during a dead shell sink
In theseA. cubaensishowever, sipluncles are filled with mud and mangled. This indicates this fragmentation occurred after a
burial of the empty shell.

Septal fragmentation occurs at adapically half from a last septum. Intact air chambers are filled with grayish white mudstone
though a fossil matrix is dark gray mudstone. Former is composed of matrix-supported and high porosity (about 25 - 35 %) anc
latter is grain-supported and low porosity (below 20 %). On the other hand, porosity of mudstone infilling of the siphuncle has
usually high (more than 40 %). Especially it is highest at the collapse boundary between intact air chambers and fragmente
septa (up to 70 %). In addition, clay minerals concentrates in the siphuncle near the collapse boundary. These lines sugge
that the siphuncle-infilling soaks up the water in air chambers in diagenesis. This depressurizes insides of air chambers and th
makes considerable pressure difference between inside and outside of a buried nautilus shell, and finally septa collapse.

This internal fragmentation has not been found from ammonoids. Deformation of ammonoids occurs in outer walls mainly and
can be explained by simple compactional process except for dissolution. This suggests difference of strength of structure betwet
shells of nautiloids and ammonoids. Detailed taphonomic analysis could be a clue to structural mechanics of cephalopods shell
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Chemotaxonomic fingerprints of alkenones and alkenoates in sediments of Lake Naga-ik
on the Skarvsnes, Antarctica

A SN B PTHE ELERSE L R R Y s G 2
NAKAMURA, Hideto!* ; TAKEDA, Mayumi! ; SAWADA, Ken! ; TAKANO, Yoshinori

L AbURE K2, 2 HEETSE BRI A
'Hokkaido Univ.,2JAMSTEC

ESABR 7 IV > (TIVr J2) 07V /) A MEEEHERIHRIC L i L, 7V J AR (UK,
UK o) 3R KIROE IS EN TV S, 7V VI IEHoiiiah 5 b E n, FEgO KRR LTo
ISR E N TWB D, WIS 2 7V /) AR - /KIRESEES (1) DR oEERE /KRR K <ETT DI
KUT, DT IV AHBSKEERIT S LI TH O, SHUKIIBO T IV /) R DSR2 KL T
HLEZLNTV D, FB WEDOT IV EEHIZNT -5 Noelaerhabdacedd DiFFFECTH % Emiliania huxleyi
METHZDOICH LT, WHBDOT IV VA FEZIX 1sochrysidacea@Hc J& S % Chrysotila lamellosa 13 U, ARl #ifE
EECEBORKEONT NN T IV IS LT3 T e nh > TEH (2-3), Isochrysidacea@td 7 )L/
VRO KEIE X OBEHINE DA, Isochrysis garban&d). Pseudoisochrysis paradogg) , C. lamellosa(6) D
BIERDNS, 7IVT ) VEEBDORMIC K ZMERDBNDEE THL T EARBENT VS, LEeh-> T, AICE
5 EKERTE L TOREEZ &S 572D, FFERICE U TRiEAMERZ BIRT 208055 L EZ 5N5,

EPEREDHEE AL DT IV / AR E D B Z I S ST 5728, TN X TIC, Isochrysidacea®ld
3J& (Chrysotila)&, Isochrysisig, Tisochrysisig) DRFEFERIC K O TisochrysislE@ 4 NEIRI T IV J Ve ki fziznT
T 2 EKAIEND T L RIER LT (7). AWFZETIE, AT LIS K28 LW VT /) Vit (8) Z v
TINSDEEEMRD T IV /) R E N LTz & T A, Isochrysislg & Chrysotilalg&h 5#i1 C38 7 )V / A =R
WZ LTz, AT, Chrysotilaléid Css 3 REIIT IV J » DEMEARE ZATW 2, 3RBIMT IV J B RIE, KR
TIRALFEREHEE OWA (BrayaS, Toolik Lake) ST N TV S, TNHDMTIE C372C D 3AEIFI T IV /) >
DWFTHUTDONTEBREARNZTENSDICH L, ChrysotilaJg THH S Nz 3SAEIRIT IV / V OBRMIRIE Cis DHTH
B DR S Tz, HH Cos 7V A S DEAL Isochrysislg & Chrysotilal@ic F@ oD, 3AEI/M T )V /B ik
1AD Csg ICBR> 721 ChrysotilaJ@\Z R DK TdH 2 AIRENED B % o

EHIC, A AV T AR A GHIEICATE S 5 RO O 7 V7 /) ARz kst 7 5 Lz DTt Lz & &
A, Wi Cag 7V J TA WAL E N, SRR T VA VBRI Cos OBBRE S Nz, BT T NE TICRE
1 30004ERNC D22 7 IV VAR DB G A —1—aHihMfrbn T3 (9), EMHEEIO 7 )V /
HHR DI SR — U DI DS EMR ORI D 5 B C. lamellosa Bl T2 5., C. lamellosad UX 5,-/KiR#aE T
(6) ZHWVWTEBHEREOM/KREZFHE Lz T A, 9.2-15 C LA, TNIEMTERIE NS EDOH/KE L FHMNT
HoTeo WHADT IV J 2V HEREEICEE U MO EROIREHR I Z 20000, MOKOHE A Tl Mmm K,
RENMETTEINTLES CLd, BT C. lamellosah’ 7 )V J VHEFEICHES L TWeT LDEE L kb LEZ 5N,
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An index of morphological turnover across a chronological boundary

€S U R
UBUKATA, Takao'*
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IKyoto University

Study on morphological diversity over geologic time has been conventionally based on the patterns of disparity change. Chang
in disparity across a mass extinction event is determined by the relationship between a temporary decrease in morphological va
ation and subsequent introduction of new variation after the event. In the case of a balanced relationship, the disparity remair
constant throughout the interval, even if the morphology was totally changed. An alternative approach is an analysis of morpho
logical turnover in which appearance patterns of morphospace occupation are compared between the adjacent geochronologi
units. However, conventional morphospace analyses have omitted abundance of each species. Here, | would introduce an ind
representing how drastically the pattern of morphospace occupation changes. The index takes into account the abundance of e:
species based on the collection-based occurrence data deposited in the Paleobiology Database. The analysis of the morpholog
turnover begins with depicting the landscape of the probability density of data in a morphospace for each chronological bin using
multi-dimensional kernel density estimation. The similarity between a pair of the landscapes can be represented by a correlatic
coefficient of the probability density computed for each point in the multi-dimensional morphospace. The value of 1 minus
the correlation coefficient is defined as an index of morphological turnover. This index is sensitive to change in morphospace
occupation pattern.

F—U— R JEREZER, SRR, KEHEH & R1E
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