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Stem and crown evolution: Unlted grand theory of life evolution
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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.

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]‘c‘;g{;‘sgime

Union

BPT25-02 2155202 FFRE:5 H 24 H 14:30-14:45

L IR LT O LA © © Ry 0 2 >0
0);

What is main marine primary producer during the Cretaceous OAEs?: Evidences fron
marine kerogens.
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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
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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.

Bijma, J. et al. (1990) Jour Foram Res. 20, 117-127.

Bijma, J. et al. (1990) Jour Foram Res. 20, 95-116.

Forster, A. et al. (2007) Geology. 35, 919-922.

Leckie, R. M., et al. (2002) Paleoceanography. 17, 10.1029/2001PA000623.
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
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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
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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?
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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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