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AL [Geological and geochemical perspectives on the global environmental changes across the Toarcian Oceanic Anoxic Event] &
L, LFD 4F L 1 20D Appendix THEK ST\ 5,

% 1% [Overview] TiX, AT = T#d b7 7 NI & T EEERR SR 1 X b (Toarcian Oceanic Anoxic Event: T-OAE)
&L RTINS I S 7o & SN DBARRE N 7T KBESZUTHE S KB RIES) (Karoo-Ferrar LIPs) | K UMK FEHEREBIC SV

FBAT L ARG LD B RS OW TR TV 5, REUEKRTEBI R BIEBR LB & iin T 2 720 O MR HIBRIL 7200 h L—Y— &
LTiE, AAI UL (0s) FNLELSCHMIRBFRLEL (Coy) MBZETFBND, LALIEEAEDRITU T, HIEHERNT
MBFENT DEA LG L LIeahBd iTbh CE 7o), B 57z Os K OB FINLIRLE DB A3 RERAY AR HEAY A & v 9
HIBIRARAIAE T I o7z, ABFFETIERIKA R ERZRFF L TV DRI CHRE L 2Bk TFy— rens e T, b7y
T NS DM EEE L, KBRS, R OURFEEREB O KRR 2 BB THO NI T2 2 L2 AL Lz,

%5 2 7 [ Age spectra of detrital zircon of the Jurassic clastic rocks of the Mino-Tanba AC belt in SW Japan: Constraints to the provenance
of the mid-Mesozoic trench in East Asia)] “Ci¥, IgRIFRR LML LY 7 o a ZEHRT 2R A (E R U= EErE e Y)
MORBIEY L a v L, U-Pb BRERE L TWD, 20 U-Pb FRD O AR bR ORI Lo THE ST b
TN T O HEERET v — N OHERENTIZT TR OB AL E LT 2 MEEHOHERE N OB 21T - 72,

% 3 % [Tracking the redox history and nitrogen cycle in the pelagic Panthalassic deep ocean in the Middle Triassic to Early Jurassic:
Insights from redox-sensitive elements and nitrogen isotopes] Cli&, W& R (LIHIEMS L& 27 > 3 VT TRRL 72, @mEFEEET v —
FOMICEREN D FAEABOEY 77 (Mo) - V7 (U) ZREDOTHFREZIE L, T-OAE FFORLETRIEEZ #im L T
Do M RIR LIS Lt 7 > a i .Jﬁ“é T-OAE Hiif& D& HRIET v — b &, HERER OLTEOM 03 i L < B2 e T o
ML T o7z, 22 TT P ar~VIZ K D2 REIG % T Uiz, HERITTRWNR I — Lt A XOFEM 72 U X f OV AR
M OIER AT > T2, TR LT ‘Mﬁﬁfﬂﬁﬂ%% &E& U7 FUERUBHTIE, RS & s L THY 10-100 5D Mo & U 728
RELTVWDHEN/HALNIT/Y | T-OAE RO EFERIBIIIAMILKRICE ATRETRT T Cho T FE2TR LT,
% 4 7 [Widespread Karoo-Ferrar volcanism prior to the Toarcian Oceanic Anoxic Event as revealed by marine osmium isotope record |
T, Wik 7 > a3 L12B1 5 T-OAE Rith OEFERIET ¥ — & VT Os RfLIRE, RO §"Coy 3T 21T 2 72, Bl &
32D T-OAE TIEREATF ¥ — bR 220200 TEY | AR EWGRLZNEN T-BCl, T-BC2 Lins L7z, & 5hniifiK
? Os RALIRILIE T-BC1 OEATIZHA L, T-BCl %I &/MEZ R Lz, ZAUTSEATOIE M L7, IIBHERIHTICd1T 2 T-OAE
Wit O Os [N AR S L IXIER K OZEE 2R LT\ 5, 20 Os [ iRA R O % A X 71X Karoo-Ferrar k[lJz“%O)“ﬁU_‘lﬂiﬁ
CEERHN T 8T 5, £, RBENSHE ST §7Cop 1X, T-BC1 L T-BC2 ICBWTARFE 2R LT, T-BClIZBIT5H
3 Corg ARLH 1T, Os FINZAR L DHER D & Karoo-Ferrar LIPs (2 5 KD K IUA ATER T2 &E 2 bivd, —J5. T-BC2 Eﬁf&’(“
13 Os MALIRILA RE LR S TRy, T-OAE TUIARBUK CIEB{L L TWeHEE2 ZET 5 & T-BC2ITB1T 5 8"Cy, AR
FWIEREOKUA ALY ISR SNTRBIC L VBRI LA Y g RL— RIZERT 2 E#HEZL LT,

Appendix [Ordovician ocean plate stratigraphy and thrust duplexes of the Ballantrae Complex, SW Scotland: Implications for the pelagic
deposition rate and forearc accretion in the closing lapetus Ocean] Ti&, A= vy T2 FO/NT > b L—HURIC CERMZ U R A &
TV, ET L — BRI E T > 7c, £72F ¥ — PORISEEEN DS B KB L = & 43l L U-Pb SERAIE 297 -
Joo ZOFER, NT 2 R L—HUIRICER T2 F v — b OHERGHEIL A ARD Y 2 7 RAAIETH 2 BRI OEPERET v — F DX
NEFEFEDLLRVWELRL, NT U ML —HIBICENT 2T v — MR CHER L 7oA B ST LT,

8% - FSCEEIE, T3 2000 52 & 930300 554 1T ST 520, b L<IFEIC 800 5E4 L iR H L T 72& 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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The Toarcian Oceanic Anoxic Event (T-OAE) represents one of the most severe
paleo-environmental turbulences in the Mesozoic. Although volcanic activities in the
Karoo-Ferrar volcanism have been considered as the most fundamental trigger for the
Toarcian perturbation, there remains debate for the linkage between Karoo-Ferrar volcanism
and turbulences to the global environmental changes because of the lack of detailed
geochemical constraints across the T-OAE. In order to clarify these relationships, we
determined the Os and Re concentrations, seawater '° Os/'**Os values and 8'°Cyg values of
Plinsbachian to Toarcian deep-sea cherts that are well cropped out at Inuyama, southwest
Japan. Before the chemical analysis, I conducted detailed geological survey at the Inuyama
area in order to reconstruct the detailed geological column (1 cm scale-size) for the
Pliensbachian to Toarcian deep-sea chert. In the study section (Katsuyama section), two
bedded black chert intervals were observed. These intervals were named T-BC1 and T-BC2
in accordance with previous works.

The seawater > Os/"**Os excursion obtained in this thesis clearly demonstrates that
widespread Karoo-Ferrar volcanism occurred just before the onset of T-OAE. Massive
emissions of gasses such as CO, and CHy4 from the Karoo-Ferrar volcanism likely caused
global warming, followed by the melting of permafrost and/or dissolution of methane gas
hydrates. Thus, the negative 8]3C0rg anomalies observed in the two T-BC intervals were
induced by the massive release of “C-depleted gases from the Karoo-Ferrar volcanic
activities for T-BC1 and subsequent melting of permafrost and/or dissolution of methane
hydrate triggered by the global warming for T-BC2. Based on the results of this study, I
concluded that the Karoo-Ferrar volcanism acted as the driver of the Toarcian perturbations
including high seawater temperature, global weathering, negative carbon excursions, and

ocean anoxia.
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