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Stratigraphy and Paleoenvironment of Domi-1 and Sora-1 Wells, Domi Basin
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There has been much debates on the geologic age of the sediments of the Domi Basin, since age results varied
after research methods and fossil groups. This study carried out palynological analysis and seismic interpretation to
establish a stratigraphy and environmental reconstruction mainly based on fossil dinoflagellates and Seismic data
from the Domi-1 and Sora-1 wells. The dinocyst assemblages found enabled zonation of the well sediment
sequence resulting in 4 ecozones. Index fossils among dinocysts and palynomorphic substances indicate geologic
age of the well ranges from Eocene to Pleistocene, and paleoenvironment varies from freshwater to inner-neritic
marine. The fossil association also suggests strong relationship to Japanese Tertiary basins in Kyushu area in terms
of stratigraphy and basin developmental history.
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Fig. 1. Location of the wells Domi-1 and Sora-1.
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Fig. 3. Palynofacies associations and paleoenvironmental interpretation from Domi-1 well.
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Fig. 4. Palynofacies association and paleoenvironmental interpretation from Sora-1 well.
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Table 1. Occurrence chart of the dinoflagellate cysts from Domi-1 well
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Table 3. Dinocyst stratigraphic range known previously
from Northern hemisphere(Williams ef al., 1993)
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Table 2. Occurrence chart of dinoflagellate cysts from
Sora-1 well
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Index species FAD LAD
Spiniferites elongatus 8 Ma 0 Ma
Tuberculodinium vancampoae 27 Ma 0 Ma
Spiniferites mirabilis 27 Ma 0 Ma
Selenopemphix spp. 43 Ma 0 Ma
Hystrichokolpoma rigaudiae 51 Ma 1 Ma
Spiniferites ellipsoideus 19 Ma 4 Ma
Spiniferites pseudofurcatus in Cret. 10 Ma
Pentadinium laticinctum 50 Ma 12 Ma
Deflandrea phosphoritica ‘complex’ 54 Ma 23 Ma
Polysphaeridium congregatum 40 Ma 28 Ma
Phthanoperidinium spp. 51 Ma 28 Ma
Cordosphaeridium gracilis in Cret. 30 Ma
Cordosphaeridium fibrospinosum in Cret. 33 Ma
Kisseolvia coleothrypta 'complex’ 51 Ma 35 Ma
Homotryblium tenuispinosum 52 Ma 36 Ma
Glaphyrocysta exuberans 54 Ma 38 Ma

e ZA 9k A Fig. 5).

4.1.1.3201 - 2565 m(2613 m) : Eocene or older
(ECOZONE D)
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4.1.2.2547 - 1040 m : Eocene to Oligocene(ECO-
ZONE C)

B e SET7H2547 - 1775 m)F AR
(1745 - 1040 m)©-= drhk(Table. 1).

ST 2547 m, 2270 m, 1950 m, 1940 m
ol 4 Z=ZFNX  Polysphaeridium congregatum,
Spiniferites pseudofurcatus, Spiniferites sp., Cordo-
sphaeridium sp. 5°] A% PR A& o R A=
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1=

exuberans, Heteraulacacysta campanula, Homostry-
blium tenuispinousm, Hystrichokolpoma regaudiae,
Kisselovia tenuivirgula, Polysphaenidium congregaturm,
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Fig. 5. Dinocyst Sequence biostratigraphy and bioevents from Domi-1 well.
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Fig. 6. Biostratigraphic correlation between Domi-1 and Sora-1 wells based on dinocysts.
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4.2.4. 410 m - 340 m : Pliocene - Pleistocene(ECO-
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3 FEEANA Uefhs ol oAl FTEI Y& 54
TR o eA-ge| M RXFolx dhsE= oA
BZF FE°| 4=3) Sora-l ¥ €A 890 m -
850 m oA LA FEo| A=)

£ AZA = Domi-1 FellA T35 e g
Sora-1gelME F 70 m 7RI YeERdT), wahA,
Sora-1%-9] SPHARZR AEHo] AIL A& o] Al
kX ol|o\A  Glaphyrocysta exuberans Zone & A&
A il AR AARANARE 7Esska, S AAE
geaiA thulstr] ojHrt.

4.3.3. Ecozone B(Miocene to Early Pliocene)
Domi-1 &2] 990 m - 570 m 2} Sora-13¢] 820 m

- 430 m = s JHEEZFRI} AEER G T

tholet.

4.3.4. Ecozone A(Late Pliocene - Early Pleistocene)

: Spiniferites Bullordeus Zone
& ASAMdlE Domi-132] 550 m - 350 m 7%t
2 Sora-1 39 340 m - 410 m 7oA v
olE A te STjolAl-ETte|REAS] el o

4.4, E0|2X|2t AR FHX[Ye| etHER ZEF
H|

Y& Far BAF Aol B85S RS et
S IM FEC] WA 23 Jrh(Karakida ef al,
1992). o5& F&Zo 2XE Amakusa-Shimoshima,
Takashima, Sakito-Matsushima, Sasebo, Karatsu,
Ashiaya, Yuyawan A9l 2 E3X =] chFig. 7).
Matsubara(2002)°l] o]gt A|ZHAtRle] eleld, =2
47 A2l $1X3F Amakusa-Shimoshima, Takashima,
Sakito-Oshima A]%J¢] thi-Lo] EHEEL oo &
71WA 27)dl], Sasebo, Karatsu, Ashiaya, Yuyawan
Aol T IA 27] F =wrle] FAE Ao &

130°

Yuyéwa n

33°

Fukuoka

Karatsu

. Sasebo

F32° Miike
Sakito-Matsushima

W\ < °

Nagasaki Kumamoto
Takashima‘ a
Amakusa @
L31° -Shimoshima 0 —
| S ——

Fig. 7. Paleogene Basins of NW Kyushu area, SW japan
(After Kurita 2004).
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214 UrhFig. 8, Kurita 2004). Kurita(2002)= £
e AL AZEA BE7E FAH0 FEE FAS
of tiste] oflzAtel Mo ® FEH HHIAHZRAL
E AAsk, SRR ATFE 8k & 7071 AR
2 AFs9. 2= A7) 571 AY (Amakusa-
ShimoshimaE A|€)SZHE] F 33% 4752 A 37|
AR 2R 34& B3I th(Kurita 2004; Fig. 9).

QE Bx FHEAGH Sr]EA A AEEE 2A
37] JHEZRF ZHE v EuEx| e =u).
133} AEk-13e H83e] A" AZAY & 28
7 598 flst 54 F4AY ZAFS 2N E
2EE JHERF 2HES BAsT 2 Ae
o

4.4.1. Sakito-Oshima A% : MazeZ3} Tokumans,
Nishisonogiz<*(early Early Oligocene)
Sakito-Oshima *]%}¢] Nishisonogi &w-lX+ =
Glaphyrocysta spp., Homotryblium sp., S. pseudo-

i
+
r

& - s - oluls:

furcatus, Systematophora spp., Polysphaeridium sp.,
C. sp. cf. C fibrospinosum, Deflandrea phosphoritica
T % 8%9 JHRxR o] wHHH, s
Maze &M<= C sp. cf. C fibrospmosum Defl-
andrea phosphoniticaZt $HA 02 A&t v A
F29l TokumanzolX = Spiiferites pseudofircatus
$} Cordosphaeridium inodes’t S48 22 LF=35i),
Nishisonogi FwollX= 3 lojimaZ-oll vl3] <FA
BRF F thdert "oixith

4.4.2. KaratsuX|9] : OuchiZ, Kishima®, Hatatsu
Shale%/Kishima<v-(latest
Oligocene)

KishimaZ A= Homotryblium sp., Brigante-
dinium sp., Spiniferites spp., Batiacasphaera sp.,
Sumatradiniun??  sp.,  Thnovantedimum  boreale,
Areosphaendium dictyoplokus, Achomospahera sp. cf.
A. antleriformis, Selenepemphix nephroides, Cordo-

Eocene-Early

A

Ch i T . . : .
Ma Age graphic Units Shimoshima T: Sakito-Oshima ~ Sasebo  Karatsu Ashiya Yuyawan Miike
20 a.i5M
T AT
g | 1
| MIOCENE ! Nojima Gr. !
4 (pars) : :
1 1
5 -~ : Hitomaru 'p—-—
] W ! | | ) BLoceenoeoeses
Z g ' | Sasebo Gr. | 2 Taoyama
B q l K]
{1 W 1 Sasebo, G eenenennd I| Kiwado M
10 ' | L[] ki
04 (9 > hemeeen
7 j | |Nishisonogi
J o) w
: Maze
354 8| Funazu”
i 3
1 1 Quchi Gi I
b uchi Gr.
i N , he)
- () u
] H |
“ Okinoshima é B !
7 Sl 1l ]
B % % (1) Futae Fm., Oniki Fm. Z: Kattachi :
m T g ) | (2) Amagata Fm., Kashimae Fm
ITRE § |Sakasegawa | .|| | (3) Tajimadake Fm. : :
U s ! Group | O]1 | (4) Kase Fm. | |
454 £ oo BN (Y | Er— (5) Kyuragi Fm. | |
] o £ E ' Hashima "I (6) Kishima Fm. -
] Takashima | % G| Futadoima.m (7) Hatatsu Shale Fm.
E g (8) Norimatsu Fm., Waita Fm.
= = o
& "
50
T >
4 £
i i
55
PALEOCENE
(pars)

Fig. 8. Chronostratigraphic correlation Compiled after Matsubara(2002). Black boxes right to each column indicate intervals

sampled by Kurita for dinocyst study(After Kurita 2004).
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Fig. 9. Dinoflagellate cysts from the Paleogene sections in northwestern Kyushu and westernmost Honsu(Modified from
Kurita 2004). Shadow zones indicate dinocyst species occurring in both of Domi Basin and Kyushu Area.

sphaeridium inodes 52] w12 ©]&t}. OuchiZollA
= Homotryblium sp.©] 8402 L&siH, J5%
¢l Kishima$7HA] A|&H o2 FHsH A&Esitirt

Hatatsu ShaleZo] #o]
S Holth

4.4.3.Sasebo A9 : KaseZ/ Saseboz(early Late
Oligocene)

Sasebozoll e oF 1259 FHEZFHE B39
v}, Heteraulacacysta campanula, Glaphyrocysta sp.,
Hemicystodiniun?  sp., Lejeunecysta sp., Cleistos-
phaeridium sp., Hystrichosphaeropsis sp., Lingulo-
dintum machaerophorunz?, Operculodinium  centro-
carpum S.s., Parallecaniella indentata, Selenopemphix
nephrordes, Systematophora sp. 52 tHRZF7}
&3t o] & Hemicystodinium? sp.3}+  Cleistos-
phaeridium sp7t $880 =2 LM=Esit), o]&2 UlFE
KaseTo] aHt SFolx A=A, disEdss

s

Glaphyrocysta sp. T 3+ Fqte] Wb =),
4.4.4. Yuyawan A9 : Kiwadoz3} Taoyamaz/Hioki
Z<*(Late Oligocene)

B Fgroll 91213 YuyawanA19¢] HiokizwollHE
% 1659 HRXR Mo BuHed], sH-Esl
KiwadoZolAe 65°] Taoyamazolre 115°] B2
=}k KiwadoFollA= Operculodinium sp., Briga-
ntediium sp., Distatodinium sp. D. cf. fusiforme,
Lejeunecysta sp., Faleocystodiniunz sp., Spiniferites
sp.o] +H-E o]FH, FHF< Taoyamas oA =
Heteraulacacysta campanula, Adnatosphaeridium sp.,
Glaphyrocysta spp., Hystrichokolpoma sp. cf. H.
rigaudiae, Impagidinium sp., Pterodinium sp., Ope-
reulodinium sp., Homotryblium spp. 5°] A3t}
o] % Heteraulacacysta campanula®= TaoyamaZ 2]
H3HE g HARZFANAN $HHOE AHE,
Glaphyrocysta spp., Hystrichokolpoma sp. cf. H.
ngaudiaes ST FHeR FHa AT
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Fig. 10. Preliminary dinocyst biozonattions from NW Kyushu, Japan (Kurita, 2004).

Kuritax= ©& 57 A9 02T E AEH AR
o] SAMA =B met FHH R e R
Z57 AEAM N (Cordosphaeridium exilimurum Zone,
Areosphaeridium  diktyoplokum Zone, Deflandrea
phosphoritica Zone, Sprniferites pseudofircatus Zone,
Paleocystodiniun?  sp. Zone, Heteraulacacysta cam-
panula Zone)s A7 tH(Fg. 10).

ZrlEAA AEE SPaA-oeA oHExR
(Glaphyrocysta exuberans Zone)®] ©3 & L& HA
T A R vl 2 A 2g54de] v
AR Aoz JeRtHFig. 11, 12). Glaphyrocysta
exuberans Zone®] 2547 m - 1230m7HA= B4 T
seAlele] olonl2] SelnA Aze] 2RS4 bl
S FAbstth =REA 9] 1070 me 1040 melA
Hystrichokolpoma rigaudiae, H. poculum, H. sp.
cf H. poculum ZA7] YeRdth(Fig. 11). ol &4
FAge e $7] AFelM deks Rz
o] At mig- fAkeH(Table 4). kA ©]
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L oA - S - oS-
A BA Tl 3 AIF) A w7 A
= Awiol gL Ak

et 24
ER|RA Aeje] whby T galel e g

H

Shellell Ja] 1970~1971d9
5330 L-kmo| #e] BAPL o]Foxlch. 1980 el
St fEAlell sl 6-237 J3E Uil tisle] g
A3t gAPE AAEIEeH, EAXQ] ZARS 19909
22+ ¥ 9 B ETE HEEATH19909 2,509
Lkm; 1992 839 L-km; 1997 2320 L-km). 1998
Wst 20060 7] dF S sty S
TEREA ] A A 7F AAEACE kRl S
ke B di] 9 BA o s M= wakste o
ZHQ =4 744 24 kmolth

ol Aol AREE =) ed SETHEE 11
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sle Ayl 24 SgdHToln T AISFe] A
A A3st gAY M E thH|sl] skl AFEA
o} E=E S vwE sl ol Bxe] dE = &
Ayt 248 8319

5.1.2. ZAek Tt FA tiH]

A BAE FolA FH(Er-1%, 550 m; A}-
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HRAPA S Tnl-13e] e a oM E 0523, 4t
130 BT s 04830 vt A5
A S AAE(EH]-1F, 1040 m; 22H-13, 850 m)
nlo] 9x|ek 3A] 37] Alelell vehl= edu Wb
& Zr-13e THehs Bdu T L1x, &
2132 FHshs BT g EoA = 0.9% oy
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Table 4. Temporary result on stratigrphically important dinocysts processed and found from the Tertiary basins of Kyushu
area, Japan

Area Group Formation Dionocyst

Cleistosphaeridium spp.
Glaphyrocysta spp.

Heteraulacacysta campanula
Homotribulium spp.

Late Oligocene Kiwado Hystrichokolpoma sp. cf. H. rigaudiae
Lingulodinium? sp.

Operculodinium centrocarpum s.s.
Selenopemphix nephroides

Spiniferites pseudofurcatus

Taoyama

Yuyawan Hioki

Sasebo Sasebo kase

Hatatsu Shale

Kishima ~————————  Cordosphaeridium sp. cf. C. fibrospinosum
Karatsu Kishima Phthanoperidinium comatum
Early Oligocene Ouchi Kyuragi Polysphaeridium sp,
Sakito- - ‘ Tokuman Spiniferites Pgeudofurcatus
. Nishisonogi ————————————  Cordosphaeridium inodes
oshima Maze

Cordosphaeridium inodes
Glaphyrocysta exuberans

Late Eocene Funazu Glaphyrocysta sp. cf. G. intricata
Phthanoperidinium comatum
Selenopemphix nephoides

Adnatosphaeridium sp.(fibrous)

Apteodinium? sp.
Takashima lojima Cleistosphaeridium sp.
Cordosphaeridium exilimurum
Cordosphaeridium inodes
Glaphyrocysta spp.
Polysphaeridium sp.
Selenepemphix spp.
Tubiosphaera galatea
Adnatosphaeridum sp.

Middle Eocene Okinoshima

Fig. 13. Seismic lines and wells in the Block 6-2(left; PEDCO, 1998) and selected lines for this study(right).
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Table 5. Comparison of selected Paleogene dinocyst assemblages between NW Kyushu, Japan and Domi Basin, the East
China Sea Shelf

NW Kyushu (Kurita 2004) Domi Basin (This Study)
(Upper Part)

Cleistosphaeridium spp.

Glaphyrocysta spp. Cordosphaeridium sp. cf. S. inoides
Heteraulacacysta campanula* Glaphyrocysta exuberans
Homotribulium spp. Heteraulacacysta campanula*
Late Hystrichokolpoma sp. cf. H. rigaudiae* Hystrichokolpoma_rigaudiae*
0 Lingulodinium? sp. Hystrichokolpoma_sp.
L Operculodinium _centrocarpum _s.s. Kisselovia tenuivirgula
1 Selenopemphix nephroides Operculodinium _israelianum
G Spiniferites pseudofurcatus Pentadinium laticinctum
0 Spiniferites mirabilis
C Spiniferites pseudofurcatus
Cordosphaeridium sp. cf. C. fibrospinosum Spinif'er ites ramosus ramosus
Phthanoperidinium comatum Hystrichokolpoma sp. cf. H. poculum
Early Polysphaeridium sp,
Spiniferites pseudofurcatus (Lower Part)
Cordosphaeridium inodes = Adnatosphaeridium multispinosum
8 Chiropteridinium? sp.
e} Cleistospheridium sp.
Cordosphaeridium inodes % Cordosphaeridium spp.
Glaphyrocysta exuberans W Deflandrea phosphoritica
Late Glaphyrocysta sp. cf. G. intricata Glaphyrocysta exuberans
Phthanoperidinium comatum Homotryblium sp. cf. H. tenuispinosum
Selenopemphix nephroides Lingulodinium machaerophorum
Operculodinium centrocarpum
g Polysphaeridium congregatum
C Adnatosphaeridium sp.(fibrous) Selenopemphix nephroides
Apteodinium? sp. Spiniferites pseudofurcatus
I]\EI Cleistosphaeridium sp. Spiniferites ramosus ramosus
E Cordosphaeridium exilimurum Spiniiferites Spp.
. Cordosphaeridium inodes Tubiosphaera galatea
Middle . Phih idini
Glaphyrocysta spp. anoperidinium sp.
Polysphaeridium sp. Spiniferites pseudofurcatus
Selenepemphix spp. Spiniferites ramosus ramosus
Tubiosphaera galatea Spiniferites spp.
Adnatosphaeridum sp. Tubiosphaera galatea
Phthanoperidinium sp.
vehd whapde] gk AAS SRlSkITHEE. 21, 6.1. bomi-1&
22). Al AR WO Ttoh(2001)l ofs] e ¥ Ile] AN ER2HE 18 Types/8 Groupse +71%

o EX9] oY AF3-& Tk Ve @9 S FTH7F EAEJATHTable 1). HFEHE EX3A
(swamp), B53H4 (freshwater), W358+ (brackish),
U ZrER Bdul 244(90-6245, 90-6255)2-2] =37 (freshwater), $19+8H7 (inner  neritic) 2 2 2]
S vwsElg o, Bl SA Mo = 2E gl wHslel 29 9] SRk AR Aoz Hel

2
=
@
au!
ox
%
ao{é
o
A7)
9,
i
A
2
il
o,
>
I
&
O
2
=2

= AL golsIthFig. 23, 24). TH(Table 7).
6, 1&tA 6.1.1.3201-2565m (Eocene or older) : Association
V (Non-marine)

THEYS F o B e Ay SRR she] A&
! 3, BEAE 7199 $4719 /718 SN 2
A A=}

& J
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9% i \\\\\\ 1.05
40 m \\i\{:.\’* M §
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Depth __ ___ _ W v '
(m) J XA\

Fig. 14. Relationship between depth(unit: m) and two-way
traveltime(unit: sec) for various offshore boreholes (modified
from PEDCO, 1990). Dotted line represents the composite
velocity function of Domi-1 and Sora-1 wells. According
to this velocity curve, depths of 410 m, 550 m, 850 m and
1040 m which are determined from biostratigraphic analysis
correspond to 0.45 s, 0.6 s, 0.9 s and 1.05 s in the seismic
sections across the wells.

o o 2 L} Two-way
o ! travel time
(s)
. N
<Pliocene =
410 m 0.39~0.49 s
500 N
Miocene
850 mF 44 e 0.78~0.94 s
> Oligocene ,,, [
N\
LEGEND
1500 —
Depth
(m) J A\ '\

Fig. 15. Relationship between depth(unit: m) and two-way
traveltime(unit: sec) for various offshore boreholes(modified
from PEDCO, 1990). The boundary of nonmarine Miocence
sediment is revealed by two, 410-m & 850-m, biostratigraphic
horizons in the Sora-1 well. They correspond to 0.39~0.49
s and 0.78~0.94 s in the seismic stack section of the Sora-1
well according to the various velocity function of domestic
offshore drill wells.

290 Fig 9. 72 $AW T SABAL A,
Aet, o7 Al B e
FHAA ] B4 Yepar.

410 m 0.39~
0.49 s
78 ~

850 m 0.78

0.94s

90-6206

Fig. 16. Three stack sections around the Sora-1 wel(red
arrow). Two biostratigraphic boundaries with the depth of
410 m and 850 m can correspond to seismic horizons of
0.39-0.49 s and 0.78-0.94 s, respectively. See Fig. 13. for
line locations.

~0.48 s

~0.9s

97-6223 97-526 90-6206

Fig. 17. In the Sora-1 well(red arrow), two(410 m and 850 m)
biostratigraphic boundaries are correlated with seismic
horizons of ~0.48 s and ~0.9 s respectively.
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Fig. 18. Relationship between depth(unit: m) and two-way
traveltime(unit: sec) for various offshore boreholes(modified
from PEDCO, 1990). Interval between 550 m and 1040 m
interpreted to nonmarine Miocene deposits is defined by
the biostratigraphic analysis of Domi-1 Well. These depths
correspond to 0.52-0.65 s and 0.92-1.15 s in the seismic
profiles across the Domi-1 Well.
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Fig. 19. Six stack sections around the Domi-1 well(red arrow). Two biostratigraphic boundaries with the depth of 550 m and
1040 m can correspond to seismic horizons of 0.52-0.65 s and 0.92-1.15 s, respectively. See Fig. 13 for line locations.
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Fig. 20. In the Domi-1 well(red arrow), two(550 m and 1040 m) biostratigraphic boundaries are correlated with seismic
horizons of ~0.52 s and ~1.1 s respectively.
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Fig. 21. Both green and red horizons are interpreted based on the analysis of the microfossils of Domi-1 and Sora-1 wells.
The upper horizon represents the boundary between Plio-Pleistocene and Miocene and the lower horizon marks the
boundary between Miocene and Paleogene.
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Fig. 22. Composite seismic profile: (left)90-6223 near the Domi-1 well and (right)82-100 across the Fukue-1 well. See Fig.
13 for locations. Two horizons(green and red) are interpreted based on the biostratigraphic studies.
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Fig. 23. Composite seismic profile: (left)90-6245 and (right)T95-BB across the Fukue KU-1 and Tsushima KE-1 wells from
Itoh(2001). Seismic unit B in T95-BB is Miocene sediments. See Fig. 13 for locations.
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Fig. 24. Composite seismic profile: (left)90-6255 and (right)T95-44 across the Tsushima KU-1 well from Itoh(2001).
Seismic unit B in T95-44 is Miocene sediments. See Fig. 13 for locations.
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Table 6. Dinoflagellate characteristics and paleoenvironment of Domi-1 well

Interval Geologic . - Paleo-
Biozones Critical taxa .
(m) age environments

Lingulodinium machaerophorum filiforme,
L. machaerophorum machaerophorum,
350-550 Pllf)cene - ECOZONE A Sel.eilwp?mphlx nep(lrotdes, S. quanta,
Pleistocene Spiniferites bentorii truncatus,

S. elongatus, S. cf. serratus, S. delicatus,

S. ramosus ramosus, Spiniferites spp.
570-990 Miocene ECOZONE B barren (no dnocysts) Non-Marine

Cordosphaeridium spp., Glaphyrocyst exuburance,
Adnatosphaeridium multispinosum, Chiropteridium sp.
Cleistosphaeridium sp.,

Cordosphaeridium spp.

Deflandrea phosphoritica,

1040 Glaphyrocysta exuberans, Heteraulacacysta campanula,
-1745 Hystrichosphaeridium sp., Hystrichokolpoma riagudae,
1040 Oligocene Kisseovia tenuivirgula,

2547 - Eocene Muratodinium fimbriatum, Polysphaeridium
congregatum, Pthanoperidinium spp.

Schematophora speciosa,

Tubiosphaera galatea

Inner Neritic

ECOZONE C Inner Neritic

JToddn

Cordosphaeridium sp.,
Polysphaeridium congregatum,
Spiniferites pseudofurcatus,
Spiniferites sp.

Non-marine
with marine
influence

1775
-2547

Jomo[

2565-3201 ]jfc;réeer ECOZONE D barren (no dnocysts) Non-Marine

Table 7. Dinoflagellate characteristics and paleoenvironment of Sora-1 well

Interval . . . Paleo-
terva Geologic age Biozones Critical taxa ;o
(m) environments

L. machaerophorum filiforme, Lingulodinium
machaerophorum machaerophorum, Operculodinium
israelianum, O. centrocarpum, Selenopemphix quanta,
Plio.- Selenopemphix sp. A,

340-410 Pleistogzene ECOZONE A  Spiniferites belerius, Inner Neritic
S. bullideus, S. cf. hyperacantha,,
S. delicatus, S. membranaceous,
S. mirabilis, Spiniferites spp.
T. vancampoae.

430-820 Miocene ECOZONE B  barren (no dnocysts) Non-Marine

Cordosphaeridium sp.,
Cordosphaeridium sp. cf. C. cantharellum

850-890 Oligocene - ECOZONE C Cordosphaeridium sp. cf. C. inodes Inner Neritic
Eocene Glaphyrocyst exuburance,
Polysphaeridium congregatum
S. membranaceous
9203167  Focene ECOZONE D barren (no dnocysts) Non-Marine
or older

6.1.2. 2547-1040m (Oligocene - Eocene) : Association Ao A JHERXF/} HAAL). He JHRRF
IV, III (Inner Neritic) o] Yeh b= 2547 m = HZY a3 Eoln, A
Association IV= 3FE77H2547 - 1775 mLE 7+ £] °F 80 - 100 m interval® 3|FF7re] YERdT) H

i)

o



EHRA] &rl-l, A1) EA9F vsg 127

71 WA, 892, s, 2A(Fg. 37t =
TS o] Fo] P58 Hkgdt). Association I &
ART7H1745 - 1040 m)©-2 Glaphyrocysta exuburance
(inner neritic), Cleistosphaeridium sp., S. membra-
naceous(inner to outer neritic), Homotrybliun(re-
stricted marine lagoonal, inner neritic) 5°| A&5
= 2R Hol YUFE o] 2AHUA Ao=
H_Itk, SRR o] FheA AEEe JHRERO F

¢

Ode 2 =3 HENEHE s B o), FFe
&8k (coastal)o ™, T, Z2F 53 72 oy

A8 BRPgEE slijtat ol AR sitEoke 22
& virellr HAENE Jom Bt 49
71go] w2 vleR e, 184 B e
g A g2, st ZA; o) it
(Fig. 3).
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6.1.3.990 - 570 m (Miocene) : Association II (Non-
marine)

TR A JURZFRI} AEEA] ke T
o= wzde] ok 1A A2 ok {7
342 549719 BHEA fralE 8% #/71
HHow A=Em(Fig. 3), @7 EAHFungal
debris spores) 5o] WA wel §4 S o
< A

—

=)

=
s

A
(<]

M o
2 ox
o
D re

6.1.4.550-350m (Pliocene - Pleistocene) : Association
I (Inner Neritic)

9730l Aalshe TAEAES ehhe v afgol
A&ty 53] L. machartophorum machartophorum

o] AriFeR e drol JES Weke o YEh=
ecophenetic species®! L. machartophorum filiforme
o] AR o] A7l g S WS A4
st §71Ed 2400 24 WA 34 YR o)
dojEog gol UeRdTtHFg. 3). WE SHEERRF
9] A&7 n|Fo] Ak (inner shelf)o]S &

+ U

6.2, Sora-13&

977e] A& E4 Az} 10 Groups/26 Types <l
718 EF7F EAEATHTable 2). sHE-2HE &4

et

gl Rl

o] 34 wskel 299 SIFHAIZ7E ANE AL
2 HItH(Table 7).

97, BRI, AR, B, A9

(o3

6.2.1.3167-920m (Eocene or older) : Association
V, IV (Non-marine)

2 7k A R xR AMEe] gle Fel
Zholt}, f7]1E7- Association V(2160 - 3167 m)z}
Association IV(920 - 2130 m)E u}F1, Association
Vel 3, Zajel Hgzde] $Ashl A%
(Fig. 4. 7% A m2d F8977155 215
A% 71908 34 8 24 YRas Sl §7)85]
EE olFE $X9) ATk S4HARA

old Zog w2t}

6.2.2.890-850 m (Oligocene) : Association III (Inner
Neritic)

88 F71ES 2 URxFe] A LHEdt
(Fig. 4), 459] SFARZF7} AbEsit) ol eAl-22]
A Aol A Cordosphaeridium spp., Glaphy-
rocysta exuberans, Polysphaeridium congregatum
FEo| AEHoEN HAHE Bt RS F] UM
3 Ao R e AR o] RAFYE Ao B

o},

e

6.2.3.820 -430m (Miocene) : Association II (Non-
marine)

2 F7ke A R RF o] gl Fsk

1o RRYRIE, 28 Yred, sRug 2

A LHEEvh(Fig. 4). ol¢k e

718 282 9537ES AAEH, 850-670 m

YA a3}, G953, a2 uiTg, s
Y XA} AbEse] g48S A A S

R4
N
S
N
Y
I
N
i
2

6.2.4.410-340m (Pliocene - Pleistocene) : Association
I (Inner Neritic)

Domi-13-¢] ¢ F39 FREY & gz} F
T7F =& Aol BAoln, HMyAl 2 3 i)
F-%5(Inner Neritic)?] A3 +HEAHS YeRdth of
g F2EAL R AFYA 240 SFE B
QE= T vancampoae®t O, israelianum ©) ¥ A
AT 2FEEH, o]& o] A7|Eet £ dom o
o] f9lel AAS AR B4 fU1ES S
WHEzA]o] AEsith(Fig. 4).
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Hlae AR el oA el BA% HE
92 AT A AR FHA) e v
B

i RV E dYEE =
o mEAE7F BFsi). B3k, Kurita(2004)e] Bl
Aol Z71AE SRR F] AEEo] FPHoR FA|
o] A ob FAH = ofHrh

Y& T EAF AGolle B T3 et
L34 ZE50] YA BEsla U (Karakida et al,
1992), Sakito-Oshima #]%}¢] i HAEELS o2
A F71A @7]e] EZAH A, Sasebo, Karatsy,
Yuyawan A|Helle SE|A 27 9 @ld HHH
Aoz deix Ark(Matsubara 2002; Kurita, 2004).
Kuritax= 54 47 A 9] #2500 tiste] =227
ZAVE AASIA(Kurita, 2003), & 7070 AlEE A3
sl SPHRZF ATE AXS A, 7] i AY
oBRE F 334 47F9 IAY] dHERR S
B8l oHKurita, 2004). Kuritae ©]E 571 AL
FHE AEE qHERRe FAH AEEAY wet
Ao /e JHEEF ASAHE AA st

Itohell 2]3FH, E-F<72] Amakusa #X]ollA AlFH
Amakusa-oki-1Ix ¥¢] 3HF- EHZFANNE FA AL
Matsuokaol] ]3] ol oAl %5719 $HHRZF 31
o] WAE o™, o]= Nishisonogi 4] = A
oM Ueh= FHF FARIRL BaEsitidtoh,
1999).

SRR oA AtEE SE|IA-lA oA
(Glaphyrocysta exuberans Zone) -3 IE HA
Far A FFEAF i fAke 2o ® et
Glaphyrocysta exuberans Zone 2| 2547-1230 m7}
A A 7RG deM-zr] g=aM X5 +
HEAGF w9 fARRIEL T3 =rjEA] 1070 me}
1040 mollA  Hystrichokolpoma regaudiae, H. poculum
Fo| A AEe A JFeAHe] SE 3
A ZolA el e spHnzRe] A&t m$ &
AFsIcH(Table. 3).

o5 BA Fqre] IAIFNFNA sk
F 33 m=rRAelA FYEA AEdshe Rx
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