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Sang Won Yoon, Min-Cheol Kim, Cheol Woo Song and Moon Son, 2014, Basin-fill lithostratigraphy of the Early
Miocene Haseo Basin in SE Korea. Journal of the Geological Society of Korea. v. 50, no. 2, p. 193-214

ABSTRACT: The Haseo Basin, located in the Haseori, Hwanseori, Eupcheonri, Sinseori, and Sooryeomri in
Yangnammyeon, Gyeongju, isfilled by the Early Miocene vol canic and sedimentary rocks and surrounded by the
Cretaceousto Paleogene basements with NNW- and NS-trending right-lateral strike-slip faults and NE-trending
normal faults. Based on the composition of constituent volcanogenic materials, the basin-fill is divided into three
stratigraphic units, i.e. Hyodongri Vol canics, Sinseori Formation, and Hwanseori Formation in ascending order
with conformable boundaries. The Hyodongri Vol canicsis composed of dacitic volcanic rocks overlain by andesitic
volcanic rocks, which can be correlated with the Hyodongri Vol canics distributed in the Eoil area because they
show very similar petrographic features and stratigraphic positions. The lithofacies and distribution of the
Hyodongri Volcanicsin the Haseo Basin are spatially variable because of the spatiotemporal variability of faulting
between different fault blocksinside the basin. The Sinseori Formation, bearing dacitic materials abundantly, is
represented by nonvol canic sedimentary rocksin the lower part which consisting of conglomerate and mudstone
intercalated with sandstone, whereas the upper part is composed of dacitic tuff and tuffaceous sediments. The
Hwanseori Formation consists of basaltic tuff and tuffaceous sediments and overlying/intruding basaltic lavas and
dikes. The composition and stratigraphic position of the vol canic record indicate that abimodal volcanism occurred
in southeastern part of Koreaduring the Early Miocene, which is characterized by dacitic vol canism followed by
basaltic volcanism. It isalso interpreted that the Sinseori Formation bearing the dacitic materials and the Hwanseori

Formation bearing the basaltic material s belong to the Beomgokri and Janggi groups, respectively, based on the
compositional difference of constituent volcanogenic materials.

' Corresponding author: +82-51-510-2248, E-mail: moonson@pusan.ac.kr



194

Ho
0z
10
N
=

o
o

rk
Ho

Key words: Early Miocene Haseo basin, Hyodongri Vol canics, Sinseori Formation, Hwanseori Formation, Bimodal

volcanism

(Sang Won Yoon, Min-Cheol Kim, Cheol Woo Song and Moon Son, Department of Geological Sciences, Pusan
National University, Busan 609-735, Republic of Korea)

1. Mo

|25 A9 ASIALE A1 flslAl= B9
FAA Q) AAF2LE EA] W9 MR Ql 22
54 283 BASAHEY HAY T O ARE
Tty FEHer AT vt Qlth ol 4
gt D4Rl AR ES i FE A AR 7|9ket
I EASHE el 7155 Jeus, 7Nkt
FHE WollA == 28409 AAHU 3
& 22 3020 249 A4 Yol Bas
T}(Spalletti and Dalla salda, 1996; Gawthorpe
and Leeder, 2000; Allen and Allen, 2005). £X]7}
PAE = B¢ oY vt Ao s FEEHE
2 2%} sHIR o] R, o] = sl 23] Ayt
A WA g2 A7t ol SHikEEo] LIS 5
A== Ao Yrkdo|thJanecke ef al., 1997; Busby
and Bassett, 2007). o]&]¢t sRREA 2 43 1=
S50 2 Fdk E= wahd 22 Y79 A3 7t
A% QHIE E A5 o2 &8 7hsteg, £S5
e ol Z3He SR SA4T A A IS 19
k= Al0] F-Q35tHFisher and Schmincke, 1984; Cas
and Wright, 1987, Miall, 1990; Salvador, 1994;
Altermann and Nelson, 1998; Brown and Branney,
2004).

2218 TRE vjol 9] Bt Fobalo} Lgol
£ Qrdns} geplolmols B BelsuA
Fol7E A=, ol HAH 7P osf
e H5i doll= ok B A EA 7 FAH
AoH™ 1; Yoon, 1986, 1997; Han et al., 1987;
Kim, 1992; Yoon and Chough, 1995; Fabbri et al.,
1996; Son, 1998; Son et al., 2007, 2013). |} &7
7] o] @ A Fetolli= HAlo| EA S o]
AFAd Mo R 5= oYy HE
o] BkAsle] @ MhEA|(Cheon et al., 2012) o2
A &ZAE el o] F 3HH-Eol o3t sPEEE
o] «x12 EAEAHSon, 1998; Son et al., 2000,

2005, 2009, 2013; Lee et al., 2004; Kim et al., 2005,
2011; Cheon et al., 2012; Jung et al., 2012). H|A}o]
Eot AR S-S F33E 24 o] = of¢
oA A F2E . wEbA 2T A5 Tateiwa
(1924) o] % =gto] H1 = mpo| 4| EX A=
o] ASAE AHHel Qlol, ol2gt o] YA =

2 AZo Festo] shio] Aol = BAkE
A ERSHE YRR B2 AR B B
248 Edols AV E0R TR AL AL
v} 1t}(Son, 1998; Kim et al., 2005, 2011; Son et
al., 2013).

SIAEA]= Lee et al. (1992)9]] &J3)] AA] ™
ShAE] doflA] 7]Htekel wolr] Ao s Eeint
2l uho] @A ARt EA RO REA R H2
2 A5 o|F thd] ARkl o 1 A o] A
SE QO HRyu, 1996; Son, 1998; Son et al., 2002,
2013; Kee et al., 2007a, 2007b; Kim et al., 2011;
Cheon et al., 2012; Jung et al., 2012) o}&|7}x] &}
3] Aelel v} glon, B)o] Blxedst egaa) 1
2] 3L ZIStALe]| Tt A E3F FH mho| 4 BAE
of vl AA3] FHEA] ER SHARA] SHE
9] ZAE& Tateiwa (1924)2} Yoon (1989, 1992)]]
ofaf Algke v glon, FEAF Borles A%
o A oAE Aol Qo] A= ZolE Bt
(F1). stAEA= F FA AEH G55
Z o] AFo] @3l ol AsHA n#t B Ay
o gloem, X717 b gt 249 SRS
o] 44 B A AT} A =3zt AR whk
A7t o Ao wad) o|H =7 s E
517] flel A= SHAEA] ZRte] Exsk= SHkekR
o 24 AT A E A+ B vt Ut E3 5t
AEA] FAE Woll= A3 uto] oA El™E RS
oA < BaE A} FARE At EF~ ARG
2 skEdo] EZ3E o] Qlof, AT EAEHY
WIALE H|wE7] 913 4FA14 divlol= &-87}
s5pt



=S5 T7| 00|2X| StMEA] ZH =2

[¢]

AEM 195

Table 1. Comparison of stratigraphic classifications of the Haseo basin-fill by Tateiwa (1924), Yoon (1992) and

this study.
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Fig. 1. (8) Simplified tectonic map of the East Seamodified after Jolivet et al. (1991). (b) Landsat TM satelliteimage
of the southeastern Korean peninsula, showing distribution of the Miocene sedimentary basins and major faults
(modified fromKimetal., 1991; Yun et al., 1991; Son, 1998; Son et al., 2000, 2002, 2005, 2009; Kim et al., 2011;
Cheon et al., 2012; Jung et al., 2012). (c) Regional structural map of SE Korea with the Miocene stress regime.
The thick black arrows indicate the mean declination directions of ChRMs. Modified from Son et al. (2013).
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Fig. 2. Geological map and representative cross-sections of the Haseo Basin (H.F. : Haseocheon Faullt, E.F : Eupcheon
Fault).
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3.2.1 %3t (Hyodongri Volcanics)
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Fig. 3. Outcrop photographs of basement rocks. () Well-bedded strata of the Ulsan Formation predominantly dipping
toward the WNW. (b) Close-up view of massive granite containing plagioclase and quartz crystals.
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Fig. 4. Outcrop photographs of the Hyodongri Vol canics. (a) Well stratified dacitic lapilli tuff dipping toward the
NW. (b) Massiveto cruddly stratified, poorly sorted and clast-supported dacitic agglomerate composed dominantly
of angular to subangular dacitic lithic clasts. (c) Dacitic dikeintruding the dacitic lapilli tuff. (d) Dacitic | apilli tuff
isoverlain by an andesitic lavawithirregular contact. (€) Andesitic lavas showing massive feature. (f) Well-devel -
oped flow banding of andesitic lavadipping northwestward. (g) Massive, poorly sorted, matrix-supported andesitic
lapilli tuff including subangular andesitic lithic fragments with coarse-grained sand matrix.
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Fig. 5. Photomicrographs of Hyodongri Volcanics. Dacitic clast in the dacitic agglomerate containing of plagioclase,
quartz, and hornblende in crossed (a) and open nicols (b), respectively. Andesitic lava showing trachytic texture
with phenocrysts of plagioclase, clinopyroxene in crossed (c) and open nicols (d), respectively (PI: plagioclase,

Q: quartz, Hb: hornblende, Cpx: clinopyroxene).
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3.2.2 A1A#Z(Sinseori Formation)
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Fig. 6. Outcrop photographs of the Sinseori Formation. (a) Massive conglomeratesintercal ated with well-stratified
sandstones dipping toward WNW. (b) Mudstonesintercal ated with fine-grained sandstones and thin coal layers.
(c) Crudely stratified, matrix-supported, poorly sorted, and pumiceous dacitic lapilli tuff. (d) A hand specimen of
dacitic lapilli tuff showing poorly sorted, angular to subangular pumice and dark coloured lithic fragmentsin

fine-grained matrix.
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Fig. 7. Photomicrographs of the Sinseori Formation. (aand b) A clast of conglomerate in the lower part of Sinseori
Formation showing similar petrographical features with the dacitic agglomerate in the lower part of Hyodongri
Volcanics. (c and d) Dacitic tuff containing pumice (P), and crystal fragments of quartz (Q), plagioclase (PI), and

glass (GlI).
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Fig. 8. Outcrop photographs of the Hwanseori Formation. (a) Conformable contact between the dacitic tuff in the
uppermost part of the Sinseori Formation and the overlying basaltic tuff in the lowermost part of Hwanseori
Formation. (b) Disorganized to crudely stratified basaltic tuffs containing poorly sorted, angular to subangular lap-
illi- to block-sized basaltic lithic fragments. (c) Well-stratified basaltic tuffaceous sediments dipping toward the
NW. (d) Basdltic lava showing well-developed columnar joints. (€) Basaltic dike intruding the basaltic tuff.
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Fig. 9. Photomicrographs of basaltic lavawith phenocrysts of plagioclase (P), clinopyroxene (Cpx) and olivine
(Ol) under crossed nicol (a) and open nicols (b).

Fig. 10. Outcrop photographs of the Gangdong Formation. (a) Conglomerateintercal ated with sandstone dipping
west-northwestward (b) Massiveto cruddly-stratified, matrix- to clast-supported, poorly sorted conglomerates com-
posed of subrounded to rounded gravel clasts. (c) Conglomerates interbedded with well-stratified sandstones.
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Fig. 11. Structural map of the Haseo Basin showing traces of bedding plane of the basin-fill strataand Gangdong
Formation. H.F.: Haseocheon Fault, E.F.: Eupcheon Fault.
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Fig. 12. Stratal attitudes of the basin-fill strata. (a) Rose diagrams showing the distributions of the dip directions
and dip angles, and (b) Mean angles (diamond-shaped dots) and standard deviation of dipsfrom (1) Dacitic volcanic
rocksin Hyodongri Volcanicsand (2) Andesitic volcanic rocksin the Hyodongri Volcanics, (3) Conglomerateinter-
calated with sandstone in the Sinseori Formation and (4) Dacitic tuff and tuffaceous sediments in the Sinseori
Formation, (5) Basaltic tuff and tuffaceous sediments in the Hwanseori Formation.
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3]k Yoon (1989, 1992)¢] A5 x| afgd
THEE 1). Tateiwa (1924)¢] 23} sFA E|HAIFE
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Fig. 13. Outcrop photographs of the basin bounding fault in the northwestern margin of the SW domain of the Haseo
Basin. (a) Margina normal fault bounding the granitic basement unconformably overlain by the andesitic lava (foot
wall) and the basdltic tuffaceous sediment of the Hwanseori Formation (hanging wall). Close-up views of the damage

zone (b) and irregular shaped fault cores (c and d).
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e} FE3E T (Son, 1998; Son ef al., 2000, 2005,
2009, 2013; Lee et al., 2004; Kim et al., 2005, 2011;
Cheon et al., 2012; Jung et al., 2012; Sohn et al.,
2013).
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