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Hui-Chan Gu and In Gul Hwang, 2017, Depositional history of the Janggi Conglomerate controlled by tectonic
subsidence, during the early stage of Janggi Basin evolution. Journal of the Geological Society of Korea.
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ABSTRACT: Using six drilling cores, depositional history in Janggi Conglomerate in the Early Miocene Janggi
Basin was reconstructed. Lithofacies of the Janggi Conglomerate can be divided into 4 facies associations (FA-1
to FA-4). FA-1 consists of conglomerates with erosional lower boundary, interpreted as gravelly braided stream
deposits. FA-2 contains coaly shale, suggesting deposition in floodplain environment. FA-3 consists of massive
muddy sandstones in the lower part and coarse sandstones to conglomerates in upper part, inferred to have been
deposited in mouth-bar or prograding delta. FA-4 is dominated by massive mudstones with laminated mudstone
and normally graded sandstones, interpreted as lacustrine deposits. Based on vertical and lateral variations in facies
associations, the Janggi Conglomerate can be divided into 4 depositional units (Unit J-1 to J-4) related with
tempo-spatial variations in accommodation space. In the western part (JG-4, -6 wells) of the basin, the Unit J-1
is dominated by FA-1, whereas the eastern part (JG-3 well) is composed mostly of FA-2 and FA-4. The spatial
distributions of the lithofacies in Unit J-1 is inferred to result from tectonic subsidence in the eastern part of the
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Janggi Basin. In JG-1 and -5 wells, Unit J-1 is absent, indicating physiographic highland during the early stage
of basin evolution. The Unit J-2 is composed of up to 35 m thick FA-1, suggesting a decrease in accommodation
space either by a decrease in subsidence rates or an increase in rates of sediment supply. The lower part of Unit
J-3 is represented by FA-2, -3 and -4, whereas the upper part is dominated by FA-1, showing a coarsening-upward
trend. The vertical distribution of facies associations in Unit J-3 suggest continuous filling of the basin after rapid
subsidence with gradual decrease in rate of subsidence or increase in sediment supply. The lower part of Unit J-4
is represented by FA-1 and -2. In the upper part of Unit J-4, volcanic ash layers are common. Here, the western
part (JG-1, -4 wells) is composed of thickly stacked units of conglomerate (FA-1), whereas the eastern part (JG-3,
-5, -6 wells) is dominated by thick lacustrine mudstone (FA-4). Abrupt changes in the depositional environments
between JG-4 and -6 wells are interpreted to result from syndepositional tectonic subsidence, probably related
to the volcanic activity as reflected by ash layers.

Key words: Janggi Basin, Janggi Conglomerate, sedimentary facies, accommodation space, tectonic subsidence

(Hui-Chan Gu, Department of Petroleum Resources Technology, University of Science and Technology, Daejeon
34113, Republic of Korea, In Gul Hwang, Petroleum and Marine Research Division, Korea Institute of Geoscience

and Mineral Resources, Daejeon 34132, Republic of Korea)
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4 HAHS F2EF0 W& &A 37
EAE Z9AY 7] 28 7% WSt oE E
2E Ig% %4837 Haccommodation space)
o] Wiglo] wlg} g2k th(Wescott, 1993; Shanley
and McCabe, 1994; Ethridge et al., 1998). 1 & &
A9 FA% 3742 HAEo] AAE 5 e EF
T8 F7HAI713L, A7EC] WolA| AU
Al =A EHp8F 7] st "ckBlair and
Bilodeau, 1988). w2tA |4 A= 1225
o &Jsf) E|H48F7te Wt} WAgstal, ofof wh
2H 5o HAL 75 ERE TEE R E8EY ¢
= A3 ek, o]z ¢13f =2 FE, 24
7, FAEY 72 FH|, HEY HHEY 5 5ol
35k Torngvist, 1993; Miall, 2000). £X] W+
9] 34 QoA EA 837 ¥tz ¢ldf F
Az AA Ee FE7L dojum, o] 2 Q| EA
Ako] AaFz 3} 743K coarsening-upward trend)
= AFA-E S F & (fining-upward trend)o] L}E}
At (Posamentier and Vail, 1988; Steel, 1988). &,
T2 Qg 72 £X] Fnkel A3 E4A <9
HILE fbshs a3 Q002 A, o] Y3t HstE
F3 SAE FE3= 254 (tectono-stratigraphy)
£ ASA, BSA, G4 5 diBZ E7Fs3t
B &Sl 28T o Q= F-83 SAHE] et
(Sissingh, 2001; Deng et al., 2008).

A7 8R4 712 T SR HE A
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7] Blol oA B2k 4] SAEAgko 2 FAH. 7
A =58 e 2 Hhsky A7) SaEgion,

Brol A7l 453 Fe WERe
o] EAAIE Aoz sthBahk and Chough,
1996; Ki, 2009; Sohn et al., 2013). ¥Hd, A7| 2]
LF= A7 g Aol mif- At E 32
s A|gte SAFAd 02 sl 2], 2 F EH
A4 WkE Bsl=dl ool Witttk 2y

o oAkt AFAR ASE 52 FTIEA

oA & 6749 AlFF017} Bl4EIg o n, o] A
ofolA] 2t} 200 m o]4e] FAL 7| AeZ 0] 3
Q1= gk E o] AFaol B HA Y 4
2 Wots A BAY 5 9L, AFo] 7 7}
Fhsstehel £4) 3B 28 Wabb §5) 2
% 9lo] BA9) T2 LF B H23A WakS
sfolshzy] ul$ §-83hh & APoAE A7) ede
SPEEEERER LIRS EERES
527, 294 WIS St B A4 5371
EEERERESERUER L SR
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2. XN

2204 R vlolo ] Bt Falrh 2wl
o}, e PR ddio] EEA-ddE By
Sogy Zafol BErEg 50| Aofytth(olivet et al,
1989, 1991; Kim, 1992; Fabbri et al., 1996; Son et
al., 2007, 2013). 1 A3} th0] ufo] 4| B ZEX]
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S(E, A7), 98, 1%, 3h4, AR BA)ol B4
HJHKim, 1992; Yoon, 1997; Son, 1998; Son et
al., 2007, 2013; Cheon et al., 2012; Jung et al., 2012;
Yoon et al., 2014) (O 1). LATSE BE=of X5t
EFEAE T2 F7] upoleAY sjdEHAFo =
THE B, -GS 959 RS 27| vhol
A9 MR SAHEAER o]FolA Ut
(Chough et al., 1990, Hwang and Chough, 2000;
Sohn et al., 2001; Kim et al., 2011, 2015; Cheon et
al., 2012; Jung et al., 2012; Son et al., 2013; Yoon et
al., 2014).
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3] Y A A| UTHKim et al., 2015). 2=} SPAE
o B, 529 B, A3 37 59 Aol g uiete
2 A7 A= FEE, oF, B4 9y A1}
oFZ ABX|Z EE 4= QItKKim ef al., 2011, 2015;
Cheon ef al., 2012; Jung et al., 2012). Z7]E-2] 2] 7]
Bloke woly) BE 3 44719 §erd B2 H
o270 shake} 9l el oko 2 T4 H o] SIth(Kim et
al., 2011; Jung et al., 2012). EX|SHES EH LS

FABHE UAhe] 2o wet, shiol AR 47

E 129° 64' 4

223

o S, WA T IES

|o

2 ZEFHKim
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Fig. 1. (a) Regional geologic map of the Miocene basins in southeast Korea. NW-SE trending dextral strike-slip
fault systems resulted in the extension of Miocene basins (modified from Son et al., 2013). (b) Detailed geological
map of the Janggi Basin with locations of well site (modified from Kim et al., 2015).
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Table. 1. Location and depth of Janggi wells, with thickness of Janggi Conglomerate.

JG-1 IG-2 JG-3 IG-4 IG-5 JG-6
Latitude 35°55'28.09" 35°56'9.65" 35°55'34.59" 35°55'42.34" 35°5521.89" 35°55'40.04"
Longitude 129°29'23.38" 129°28'58.54" 129°30'29.37" 129°29'39.43" 129°29'59.93" 129°29'50.42"
Total Depth (m) 1214.0 708.0 1002.5 1100.3 902.0 1061
Altitude (m) 18.0 53.5 43.6 20.0 40.0 -
Basement Depth (m)  1004.3 >700.0 819.2 >1100.0 725.7 1034.3
Thickness of Janggi 130 175 176 73 199

Conglomerate (m)

&2 B4 A7) 23 MatLE] 18 Ma7lA| o] (Lee
et al., 1992; Kim et al., 2005), SHEEX}L} LHF- §]—54
91 AFZT= o] A7) B =T A2 =

Skal S-&3t ofg ] WA 2 719 %a= Ecﬁ—r‘:}
(Chung and Choi, 1993; Kim et al., 2008; Paik et
al., 2011).
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Fig. 2. Simplified columnar section of Janggi Basin cores. The basin fill deposits can be divided into Janggi
Conglomerate, Seongdongri Formation and Noeseongsan Basaltic Rocks in ascending order. For locations of wells,

see Fig. 1.
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Table. 2. Description and interpretation of lithofacies in Janggi Conglomerate.

Lithofacies  Code Descriptions Interpretations
Massive Grangle to. cobble sized, subangular to subrounded Gravel bars (Miall, 1996: Hadlari ef
m  clasts; erosional lower boundary; clast-supported fab-
Conglomerate . . al., 2006)
ric; 0.2 to 10 m thick
Crudel Granule to pebble sized, subangular to subrounded clast;
ey alternations of few cm thick coarse-rich and coarse-poor Gravel sheets (Miall, 1996; Hadlari
Stratified Gs . . .
Conglomerate layers, sharp, eros1opal lower bounfiary, commonly un- et al., 2006)
derlain by Gm and interbedded with Sn, Ss or Sm
Moo o oo s sty sl ol b i dosion by timent
Sandstone > laden stream flow (Todd, 1989)
most part
Very fine to medium sand with mud matrix; scattered
Muddy Smf granule to small pebble sized clasts; massive; poorly Rapid deposition at river mouth
Sandstone sorted; sharp or gradual lower boundary; abundant or- (Sohn et al., 2013)
ganic matter; commonly intercalated with Mm or Mo
Yery coarse to fine san.d; normal grading; §ham or ero- Deposition from waning trbulent
Normally sional lower boundary; planar or cross lamination in the
v . . stream flows (FA-1, -2) (Jo et al.,
Graded Sn  upper part of FA-1, -2; ripple cross-laminations in the . - o
. . . . 1997; Choi, 1986) or turbidity
Sandstone lower part in FA-4; commonly underlain by Gm (in currents (FA-4) (Talling et al., 2012)
FA-1) or intercalated with M1, Mm or Mo (in FA-4) " ] gerat,
Granule to medium sand; alternations of pebbly and san-
Stratified Ss dy layers or changes in sorting value; rare cross strat- Upper flow regime plane bed or
Sandstone ifications; commonly underlain by Gm (in FA-1); sharp dune (Jo et al., 1997)
or erosional boundary
Massive Mm Massive; poorly sorted silt and clay; medium grey (N5) Rapid settling of suspended
Mudstone to black (N1) mudstone sediments (Gruszka, 2007)
Laminated Alternations of mm to cm tthk’_ medium grey (N5) to Periodic settling of silt and clay
Ml dark grey (N3) clay and silt layers; sharp or gradual lower
Mudstone ) . : (Anderson and Dean, 1988)
boundary; commonly intercalated with Mm and Sn
Coaly Mo Few mm to cm thick coal layer; commonly scattered Swamp deposits
Shale plant debris; dark grey (N3) to black (N1) mudstone  (Turkmen et al., 2007)
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Fig. 3. Columnar section and photograph of the Facies
Association 1 (FA-1). Note a fining-upward trend from
conglomerate, sandstone to mudstone.

% Sl it 2gre] 7] alo] Aleko 2yt T4 Eo]
91, o)A so] 25 BAER) oFe AOE Mo} 9
ApsPaol el 2105 shsickMiall, 1965; Whiting
et al., 1988; Jo et al., 1997, Hadlari et al., 2006; Lee
and Hwang, 2012). 3} 31 g3} ol <l 7
A& Hol= ARFE(Sm, Sn, Ss)2 3] o] 7
o] Zragte] wet G Al AR 52 sk S
oA AH E|ZEe] ElFH A o2 sAstglthMiall,
1985; Jo et al., 1997; Son et al., 2013). G&roluf AL
AE 9 e Y olg(Mm)2 E-OE I
Hd AE 9 HE EHEo] yEd oA JAE
Ao 2 FHEHTodd, 1989; Potter et al., 2005).

42 E|HAIXE 2 (FA-2)
71A): ERAEE 2= 2 A4 o] (Mm), g
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AL (Ss) 22 FAE O ITH2E 4). 74 emFE ]
o 4 m Weolo] FAZ Yepue, El842E1 52
33} ot I o]k H2A oA AFS B
o|x eFd Fo| 33tof| B3t =3 2 AlY(Mo)
ofl = &30l = emo| A =4 em @] FA| 2 WdEtal
At} 3ol w2t o] (Mm, Mo)t W& 3= ARF
(Sm, Sn, Ss)o| YeP =1, Y=t AlHolA 27t
A kil FA= = cmol A =4 ecmolth 2
I AFo| A gk 3o what Ageiut G527,

SHEAIE A4 ol AL A= ol e = HRitt

B4 S A dSAS Hol= T4 o]¢tel
2 HlY(Mo)} &30l Al Q= RS v e
2, Yo siA s HASEE 1 1586t
£ Ate 5% e o2 sjMHET 24
ZHE B0z HAHE Btz 37 nest
L A9 Tt B ASAoA B glos
3|4 == QltiViseras and Fernandez, 1992; Miall,
1996; Roberts, 2007; Nichols, 2009). 0|93} u &5}
L gFe AJ9HSm, Sn, S92 AR A MEFRe
Ao= Hol, 7tg A o7 WAst= Z4of 93t &

r

N

Upper =»

FA 2

.,
‘e

Fining-upward *.

Fig. 4. Columnar section and photograph of Facies
Association 2 (FA-2). This association is characterized
by coaly shale (Mo) indicating deposition on floodplain
or swamp environments.

AE) & A|(crevasse splay)2 A Hct 15 22
A Aeto] 3HE FAFAE Hol Yehte A2
Stk QLo A A o= et 5ol FAEE A
L2 Holx, AIFAL Aol A B §3Y
£ Hols AL st=ofA] e Bojzl oA
0] 0] WA} Paslo) HE Ao eIk
(Choi, 1986; Miall, 1996; Bristow et al., 1999; Roberts,
2007).

43 E[HMXE 3 (FA))

71A: B2zt 3& A o] F AR (Smf)o] 4=
A emof| A = m o= FZA E 2 Ho 3l Aol
EAoIth (™ 5). o] A FRT MR AAE B
0|1 A& Byt Y upHo| A Utk EZF F
A2 20 AR £ Hol= 4 o] 4 (Mm)
I 2l AlY(Mo)o] & skar ek A7 HAg=
o3 AR 245 A GH(Gm, Gs)oly =
A AFH(Sm, Sn, Ss) AT Fo] FEsIAL HAFF o=
E 242 1o] SAISIRIH, = m FA|1 9] Aok 29

m

MF CP

Fig. 5. Columnar section and photograph of Facies
Association 3 (FA-3). Note thick massive muddy sand-
stone with intercalating mudstone, suggesting deposi-
tion in mouth-bar environment.
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S8 Sk A3 Eatat AAE Holt T4 o]
4 AgSmio] £ A1 A, 49 o
S FRHFAA §&0] FE38] o] et f<

9] ERtEEol 34 °l FAEo] Eeog FFEHY
AEe 2ot HE, HE, f7]& ol HE S5
FAge] FAH SH7AF HABE SHHECHCho,
1986; Sohn et al., 2013). E3t, IA}F o] AT
Z3t= o] (Mm, Mo)o Br5o] BEXEsl= Aoz
Ho} 749 sl WA| SR Ma= AAIRIEHSohn
and Son, 2004). &, sHFAE El& 2ol 54 EAE
o] WEFHE 2L Bol, HAYET 3L 4 FHN
oA A Ro= stk Q¥ HAYEY 3

o] R 24 AeHGm, Gs) L 2H ARKGm,
Sn, Ss)o] SAEAI ] ekt ARk Holk A
&, A& o7 FHEl B2R o8] a5t =
T2 MRS P Aoz stk Kenyon
and Turcotte, 1985; Lee and Hwang, 2012; Sohn
etal., 2013).
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& 4= I ol9Mm)T E32

&t 4
AFZ 3]

Upper =

Coarsening-upward

Fig. 6. Columnar section and photograph of Facies
Association 3 (FA-3) showing a coarsening-upward
trend, suggesting progradation of a delta lobe.
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Fig. 7. Columnar section of the Facies Association 4
(FA 4) and photograph of normally graded sandstone
showing a Bouma sequence (Tc: ripple cross-laminated
fine sandstone. Td: parallel-laminated very fine sand-
stone to siltstone. Te: massive mudstone).
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Fig. 8. Schematic columnar sections of Janggi Conglomerate. Based on tectono-stratigraphic correlations, the Janggi

Conglomerate can be divided into 4 depositional units.
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Fig. 9. Columnar sections of depositional unit J-1. The
western part (JG-4) is dominated by FA-1, whereas the
eastern part (JG-3) is represented by FA-2. For location
of wells, see Fig. 1.
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Fig. 10. Schematic depositional model of Unit J-1. During the early stage of basin evolution, the southwestern part
of the basin (JG-4 and -6 wells) was deposited in braided stream environment, whereas the eastern part (JG-3 well)

is represented by a lacustrine environment.
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Fig. 11. Columnar sections of depositional unit J-2. This unit is represented by thick and stacked conglomerate (FA-1)
with internal erosional surface. For location of wells, see Fig. 1.

Fig. 12. Schematic depositional model during the second stage of Janggi Conglomerate deposition (Unit J-2). Most
of the wells are dominated by thick, stacked units of conglomerate, deposited in braided stream environment.
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Fig. 13. Columnar sections of depositional unit J-3. The lower part of this unit is represented by FA-2 and -4, whereas
the upper part is dominated by FA-1, showing a coarsening-upward trend. For location of wells, see Fig. 1.
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Fig. 14. Schematic depositional model of the early stage of Unit J-3. Rapid subsidence of the basin resulted in the
formation of lake (JG-3 well) and lake margin (JG-4, -5 and -6 wells) environments.
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Fig. 15. Schematic depositional model of late stage of depositional unit J-3. Gradual decrease in accommodation
space resulted in progradation of braided streams into lake environment.
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Fig. 16. Columnar sections of depositional unit J-4. Wide spread ash rich layers act as a key bed for detailed correlation.
Note abrupt change in facies associations between JG-4 and JG-6 wells.
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Fig. 17. Schematic depositional model during the late stage of the deposition of Janggi Conglomerate (Unit J-4).
Between JG-4 and JG-6 wells, abrupt change in depositional environment occurred, probably related to the activation

of a normal fault, due to volcanic activity.
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