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Stratigraphy of the BP-1 well from Sora Sub-basin
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This study carried out palynological analysis and seismic interpretation to establish a stratigraphic and environ-
mental reconstruction mainly based on fossil palynomorphs and seismic reflection data correlated with the oil
exploation well (BP-1) located in the Sora Sub-basin. There were frequent environmental and floral changes due to
sea level change in the Sora Sub-basin. The palynomorph assemblages found in the well sediments enabled paleo-
ecological zonation of the well sediment sequence resulting in 4 zones: Ecozone III, Ecozone IV, Ecozone V, Eco-
zone VI. Index fossils among palynomorphs indicate geological ages of the units within the well ranging from
Eocene to Pleistocene, and paleoenvironment varies from freshwater to inner neritic marine. Previous studies sug-
gest that the marine deposits were slightly different in stratigraphic range from well to well. It is considered the dif-
ference is credited to geomorphological setting. This study also shows stratigraphic correlation between existing
wells and BP-1 well to establishes a standard stratigraphy of the Domi Basin.

Key words : Domi Basin, Sora Sub-basin, microfossils, biostratigraphy, paleoenvironment
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Fig. 1. Location of BP-1 well.
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from Park, 2011).
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Normal Fault Subduction Zone
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Fig. 3. The structural division of the East China Sea(after
Yin et al., 1990).
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Table 1.

Occurence chart
Acritarch from BP-1 well

QAT - Agn] - {35 -

of the Dinoflagellates

Depth(m) / Species

Glaphyrocysta exuberans

Corodosphaeridium sp.

Pentadinium laticinctum

Selenopemphx nephroides
Selenopemphix quanta

Tubercufodinium vancampoae

Polysphaeridium sp.

Linglodinium sp.

spiniferites sp.

Hystrichokolpoma sp.
Bosedinia sp.
Baltisphaeridium(short spined)

and

= =
L1

o1 I |

o]k]{,;_ . 11']-_3_1[_ . o]u] (e}

A VAR ZF Bosedinia sp”t 1320 m oA A
ot sREEAbE 284 29%9] s o] A=) I
H ¥z} v)sl] 7Fedl Compositoipollenites sp.,
Engelhardtia sp., Malvacipollis sp., Tilobapollis sp. 2
77] mlo] QAIE A Sz E(Barnett, 1989; Guangdon,
1981; Hu & Sarjeant; 1992)5°] A=)t}

X

3.2.2. 1620 m ~ 2880 m: 22| 3A

B M 9% 109 a4 R F 3,
1&90] @rA JHERR, 1429 olaeel], 245 25
9] IRIAP} A=SHFg, 4). HEERFE 1620 m
~1740 mol X Glaphyrocysta exuberans, Seleno-
pemphix nephroides, Selenopemphix quanta, Tiber-
culodinium vancampoae 7% 2z} 1~20A% A=3)
32, 1860 moN X Polysphaeridium sp. 7} 170 A,
2280 m ~ 2580 moN X Glaphyrocysta exuberans, Cor-
dosphaendium sp., Pentadimum Iaticinctum, Seleno-
pemphix nephroides, Linglodinium sp., spinifenites
sp., Hystrichokolpoma sp.7} WA= @54 <FA
R Z5 Bosedinia sp. ¢+ o}2=B€}X| Baltisphaeridium
sp. 7F o] oA Ao = bt sHEEA=
Acer sp. 9] 235 24%0°] HAFJL, 53] A=H 3}
E¥A F Almpollenites verus ¢+ Tiliaepollenites
microreticulaty ©] 0] F7Fhe FdE Bt

o] I o9 S HRZFE Cordosphaeridium sp.,
Glaphyrocysta exuberans, Polysphaeridium sp. <)
A QM- TME AASk= F(Table 3) E°] AH=3}
AL, B e ARTAAM e S A el dEst
=(LAD) Glaphyrocysta exuberans 7} VEPgl wet
ST IAR A3

3.2.3. 2830 m ~ 4060 m: o] A

BP-13-¢] & sht 7kl sigske & ke of
REFE S %0, sEEAE 134 13%0] A
E3Ath 53] A¥HA T dAE AAlEk=
Quercordites microhennci, Betulaepollenites sp., Ulmi-
pollenites undulosus, Pinuspollenites sp. 3 1|3}t
2ol Z3NYi et al, 2003)°] YEREZ 37] o] QA
2 S ATHTable 4).

3.3. 1A
A= HEZRRF, B 2R, sREEA v)Ede]

N

AES, GY=gE A2 HekS ), BP-13<] & 77+
ollA  Pinuspollenites sp., Piceapollenites sp. 7} $-
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Table 2. Occurrence chart of the palynomorphs from BP-1 well
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Table 3. Dinoflagellates stratigraphic range known previously
from Northern hemisphere(Williams ef al., 1993)

Dinoflagellate

Fresh water Algae

Fig. 4. The diagram of Microfossil abundances in the BP-1 well(lithology: KNOC Report, 2005).

Index species FAD LAD
Selenopemphix spp. 43 Ma 0 Ma
Tuberculodinium vancampoae 27 Ma 0 Ma
Polysphaeridium congregatum 40 Ma 28 Ma
Glaphyrocysta exuberans 54 Ma 38 Ma
Pentadinium laticinctum 50 Ma 12 Ma
Cordosphaeridium gracilis in Cret. 30 Ma
Cordosphaeridium fibrospinosum  in Cret. 33 Ma
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3.3.1.932m ~ 1620 m: Ecozone III/Upper Coastal

o =
gl

# 72e sy SREERT} AEEA

o

J50 2 MEHE JoZ Wol Alex|thr He] A
73013, PR EFIF BAE 70 F)o]

Uepdth(Fig. 4).

]

=g

Upland ‘ ‘ Lowland / Water margin ‘

VAR 2F Bosedinia sp. 7} 1320 mollA A= T
SHE 22) sl F AU B7F SX O AAehe
(Hopkins, Jr, 1969; Jarzen, 1978; Barnett, 1989)
Laevigatosporites sp. 7} 3% 02 A=%3 Pinus-
pollenites sp., Priceapollenites sp.= T A==t
Azg ARl x] F2 A2 3l=(Hopkins, Jr,
1969; Jarzen, 1978; Barnett, 1989) Quercoidites
microhenric, = LA BRZ AtetAd] 2x|9] Upper
Coastal Plain $740|E A o2 A€

3.3.2.1620 m ~ 1740 m: Ecozone IV / Shoreface

B e siA FHRZRFQ Glaphyrocysta
exuberans, Selenopemphix nephroides, Selenopemphix
quanta, Tuberculodinium vancampoae, Spiniferites
sp. 7t AFEst). @4 27 3 Bosedinia sp. 1
AT Vbt SRR s F JRe] 1ol Sl
= Piuspollenites sp., Piceapollenites sp. 7} Th
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Table 4. Palynological characteristics and paleoenvironments of BP-1 well
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Interval (m)

Geological
age

Ecozone

Critical taxa

Paleoenvironments

932
1170

Early
Miocene

(no Dinoflagellates) Pollen, Spore
Pinuspollenites sp., Piceapollenites sp.,
Quercoidites microhenrici., Inaperturopolinites sp.,
Lasvigatospontessp.

Upper Coastal
Plain

1620

1740 -

Oligocene

T

Shoreface

Dinoflagellate

Glaphyrocysta exuberans, Selenopemphix neph-
roides, Selenopemphix quanta, Tuberculodinium
vancampoae, Spinifentes sp., Bosedna sp.,

Pollen, Spore
Pinuspollenites sp, Ficeapolentes sp., Inaper-
turopolintes sp., Laevigafosponfes sp.

Dinoflagellate , Acritarch

Polysphaendium sp. Cardosphaendum sp., Pen-
tadinum laticinctum, Selenopemphix nephroides,
Linglodnium sp., Hystrichokolpama sp. Bosedhiva
sp., Balbsphaendium sp.

Pollen, Spore

Pinuspollenites sp., Piceapollenites sp.,
Ulmipollenites undulosus, Tilliaepollenites
micrareticulatus, Laevigatosparites sp.

Lower Coastal
Plain

2580 -
2880 ------

Eocene

(no Dinoflagellates) Pollen Spore
Vi Pinuspollenites sp., Piceapollenites sp.,
Ulmipollenites undulosus, Lasvigafospontes sp.

Upper Coastal
Plain

AMEEAL, Inaperturopollnites sp., Laevigatosporites
sp. 7t $AZTL=E L& Pnuspollenites sp.,
Piceapollenites sp. Inaperturopollnites sp., Laeviga-
tosporites sp. ¥ 72 S471949] SREEATL o] T
oA SHEoE ASHIAR AEE R R F
Selenopemphx nephroides = Inner Neritic 732 A
Alataz, e SRRR SR sdEES AA s

3.33.1740 m ~ 2610 m: Ecozone V / Lower
Coastal Plain

o] 7o 3 oPARZF SRl Polysphacnidium
sp. Cordosphaeridium sp., Pentadinium laticinctum,
Selenopemphix nephroides, Linglodinium sp., Hystr-
chokolpoma sp. ©) A=H 3, @A 279 Bosedinia
sp.2} Baltisphaeridium sp.©] 1860 me} 2070 molA]
VIR, @4 27 3 Bosedinia sp. 7} 2160 m
oA VA7 AtE=Slch shE: XA 3k Pinus-
pollenites sp., Piceapollenites sp. ¢ Ulmipollenites

undulosus, Tiliaepollenites microreticulatus, Laevi-
gatosporites sp. 7} $HFOR AEET,
Pinuspollenites sp., Piceapollenites sp., Ulmipoll-
enites undulosus, Tilliacpollenites microreticulatus <=
Hl w2 ZA A A8k 2ECIX|RE Laevigatos-
porites sp. 9 72 F3 AR oA Ml A&
FABA I FPAERR, 8 JURERF VSR §
7 T AEEHERE 2 P HEHo R g
QS -2 Lower coastal Plain 37301 sig=t}.

3.3.4.2610 m ~ 4060 m: Ecozone VI / Upper
Coastal Plain

o] FZkME I RERS] e YERA

R, G FHR %[ Bosedinia sp. 7} 2700 m

ol DHAl vepdth. sRExAs-S Pnuspollenites

sp., Piceapollenites sp. ¢+ Ulmipollenites undulosus,

Laevigatosporites sp. 7} $8E 02 A=HT). o=

Rt FdERel sl el yehA] oo, 7
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el 1S 7K Pinuspollenites sp., Piceapollenites
sp.2] AkEo] $AE Aoz Kol AiX|thrt He )
A ¢¢2 Upper Coastal Plain &

YERATHTable 4).

3.4, A|Z=2 9 EFMIIXIE CfjH|

A FARE 2010 o) En]ER] BRol Az}
A B F41He BP-1E3*FA%E 4,060 mMD)S
AlFste] SHERRE 7Nk, oA, SE]aA|, wlo]
oA ETloleAl-dAe] HAFS ERISI A5 4
I F2 AR ol¢te R FAEM 7] oo B &
oAl = AR Hlgol w3 §7] EE|aA] ¥ wlo]
0/11] F,.,]Z%Zoﬂ ; UJ g}/\]-o]—zo] o]o]— = /\]_%}_
Atolell gAlsted yERdT). olgfst AlFFe] o E
A Aol 7129 2133 BP13S Avhs B4
3 AR S Farste] A ool o] 8-t THFig. 5).

o] AEIZA e adow %ﬂﬁiﬁ}(ﬁg 6). &1
A A"EA = 4FolA5E Ecozone A (marine),
Ecozone (barren) B(freshwater), Ecozone C (blackish-
marine), Ecozone (barren) D(freshwater/alluvial fan)
o2 FREh FFESPe 2% A= 24 A5
T BT SHREEAE oA, ST, vlel oA, T

ol A, Zefo|REA A7 deRsth Aol ut

£ FAust skl Aok olon] 27 AN %
3 B, oo F7]-2eluA AVl Y
Sora-1 well

oV - e - ol
SAZ B vl Al A7) thEe] $487
olgom] Feoloal-FelolEA A7l B S

3oz Wl th(Yun et al, 2012).

BP-1394 = 409 AASANZ Rt 7=
S8 Ecozone II (Upper Coastal Plain), Ecozone
IV (Shoreface), Ecozone V (Lower Coastal Plain),
Ecozone VI (Upper Coastal Plain). ©]"H 17-¢] BP-1
Fol AZAs 7] ATH AR1T, $E1T, w17,
Aek-13e] ASA EAS EURE AIFIe] gHlE
A Z3FATHFig. 6).

4.1, Ecozone

4.1.1. Ecozone III : m}o] QA4

2 PN e RERRFI Y] ko] fle ik
oltt, o] #7+& 7] AFE AEk139 Ecozone B
9} tH)ElE TR o] A e wlo] oA 1 o]
Fo] Alglel] HFAHAS Ao FHET) A1
718 A0 ostH ZAUYFRA AE 192
2, 37 5 S f1ES FRUe AXskE
FAs o] HAE 2N Hrdds e SRS
2 F449 vl Aok BP-13odX e FANERAN T2
AR} 77| e sEE Bl AAehs sHEel
U A AN AAele SiE, B 2/ Sl T
ALAA o] gg-S e Upper Coastal Plain
3oz Aorsigih

h=

r

4.1.2. Ecozone IV ~ Ecozone V : 22|24
B 7L o oA-28|aAe] asAo R thh)Eke
< o 9 E=n)-133 A8-139] Ecozone C T-7H0)

BP-1 well

Fig. 5. Seismic section showing stratigraphic correlation between the Sora-1 and BP-1 well(modified from Park, 2011).
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BP-13-9] Ecozone IV, V 77k 3502 tiu]Ech
o] F7re] ARAANME ST IA Lol HFEs=
(LAD) Glaphyrocysta exuberans 7} JERgol| wet
<2 3A 717 HAE sddE o R s &
3], BP-13¢] ¢fHRxF 4k&o] Yehl= Ecozone
IV ¢} Ecozone V oA Z¥7t dljdlo] UeS AlAket
o}, JhEe] 1FHSE AEl-1Fol A= BP-13-2] Ecozone
IV, V¢} i)=& Ecozone C olARE sfAdZo] Vel
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Plate 1. 1. Acer sp., 2. Acer sp., 3. Acer sp., 4. Carya sp., 5. Alnipollenites verus, 6. Alnipollenites verus, 7. Betulaepollenites sp.,
8. Engelhardtia sp., 9. Compositoipollenites cf. grandiannulatus, 10. Magnoliaceae sp., 11. Fraxinus sp., 12. Fraxinus sp.,
13. Fraxinus sp., 14. Fraxinus sp., 15. Fraxinus sp., 16. llexpollenits sp., 17. Inaperturopollnites sp., 18. Inaperturopollnites
sp., 19. Inaperturopollnites sp., 20. Inaperturopolinites sp., 21. Liquidambapollenites sp., 22. Liquidambapollenites sp., 23.
Liquidambapollenites sp., 24. Liquidambapollenites sp., 25. Liquidambapollenites sp., 26. Liquidambapollenites sp., 27.
Liquidambapollenites sp., 28. Liquidambapollenites sp., 29. Malvacipollis sp., 30. Longapertitess sp., 31. Nyssapollenites
pseudolaesus, 32. Nyssapollenites pseudolaesus, 33. Onagraceae, 34. Onagraceae, 35. Quercoidites, 36. Quercoidites, 377.
Quercoidites, 38. Quercoidites, 39. Ulmipolinites sp., 40. Ulmipollnites sp., 41. Psilatricolpites spp., 42. Psilatricolpites spp.,
43. Simplocoipollenites sp., 44. Tiliaepollenites sp., 45. Tiliaepollenites sp.
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Plate 2. 1. Piceaepollenites sp., 2. Piceaepollenites sp., 3. Piceaepollenites sp., 4. Piceaepollenites sp., 5. Piceaepollenites
sp., 6. Piceaepollenites sp., 7. Pinuspollenites sp., 8. Pinuspollenites sp., 9. Pinuspollenites sp., 10. Piceaepollenites sp., 11.
Piceaepollenites sp., 12. Piceaepollenites sp., 13. Pinuspollenites sp., 14. Piceaepollenites sp., 15. Piceaepollenites sp., 16.
Piceaepollenites sp., 17. Piceaepollenites sp., 18. Piceaepollenites sp., 19. Crassoretitriletes vanraadshooveni, 20.
Crassoretitriletes vanraadshooveni, 21. Crassoretitriletes vanraadshooveni.
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Plate 3. 1. Crassoretitriletes vanraadshooveni, 2. Cyathidites sp., 3. Cyathidites sp., 4. Cyathidites sp., 5. Cyathidites sp.,
6. Cyathidites sp., 7. Cyathidites sp., 8. Laevigatosporites sp., 9. Laevigatosporites sp., 10. Magnastriatites, 11. Magnastriatites,
12. Magnastriatites, 13. Nephrolepis type, 14. Laevigatosporites sp., 15. Bosedinia sp., 16. Baltispaeridium sp. (short spined),
17. Baltispaeridium sp. (short spined), 18. Bosedinia sp., 19. Bosedinia sp., 20. Cordosphaeridium sp., 21. Glaphyrocysta
exurberance, 22. Linglodinium sp., 23. Linglodinium sp., 24. Linglodinium sp., 25. Cordosphaeridium sp., 26. Hystrichokolpoma
sp., 27. Linglodinium sp., 28. Pentadinium laticinctum, 29. Selenopemphix sp., 30. Spiniferties sp., 31. Selenopemphix sp.,
32. Spiniferties sp., 33. Selenopemphix sp.
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