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Paleocurrent Analysis of the Cretaceous Hayang Group in the Northeastern Part of

Euiseong Subbasin, Southeast Korea

294 (In Seok Koh), o]-&€ll (Yong Tae Lee), A1°34] (Young Sik Shin)

2 o
woty| 4 EA] BFY- sFET (UAE, FHEF AFF)elA B2 A 5] Atz dteTE, A,

Aree], Al S 2 fdE Solvh ol HATEESS FE AR 2N A SRl . At

5’—4 StEtEE 28 A, TR IR T 4R S FHANA i"ﬁ)ﬂﬁ apabEe], Bt Ee, e
< FEEFE HEY I AFF EFE /) sHFedA As -‘47‘-1’5“:]' °4:r"?‘]°3°“*1 ST 4370 W HHTEE

-4 ety g e 290°0]w RFHAbE +68 o|c}h. FH ApFe] 3F Fe A AleHe, HA ] 719Ae o

Ao FE] FHE k] ol ol AAEE A4k

F20{: ABLEA] HFF, 155, 7194

Abstract : Directional sedimentary structures (channel structure, cross stratification, and current ripple) were ob-
served in fine to gravelly very coarse sandstones of the Cretaceous Hayang Group (Iljig, Hupyeongdong, and Jeom-
gok formations) in the northeastern part of Euiseong subbasin of Kyongsang basin, Southeast Korea. Large and
small scale channel structures are common in all formations. Trough cross-stratification and channel structure fre-
quently occur in the Iljig formation (proximal fluvial deposit), whereas planar cross- stratification, cross lamination,
and current ripple occur abundantly in the Hupyeongdong and Jeomgok formations (distal braided fluvial to marginal
lacustrine deposits). The paleocurrent directions inferred from a statistical analysis of total 43 directional sedimentary
structures show a mean azimuth of 290" with a standard deviation of +68. It suggests that the main flow of the
paleocurrents moved toward the WNW direction and the source area of the sediments would be located somewhere
in the ESE direction beyond the study area.
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Fig. 1. Geologic map of the study area in the northeastern part of the
Euiseong Subbasin. 1: Precambrian basement rocks, 2: Juras-
sic basement rocks, 3~6: Cretaceous strata (3: Iljig Fm., 4: Hu-
pyeongdong Fm., 5: Jeomgok Fm., 6: Sagok Fm.), 7: Cre-
taceous quartz porphyry (Bulguksa intrusive rocks), 8: Qua-
ternary alluvium, 9: Fault boundary, 10: Geologic boundary
(after Kim et al., 1970; Chang et al., 1977; Chang et al.,
1978).
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Fig. 2. Sedimentary structures indicative of paleoflow direction and characteristic lithology of the study area. A) Cross section of longitudinal grav-
elstone bar (upper center) in the channel geometry. The downcurrent direction of channel axis is approximately 285" (I-10). Hammer for scale
is 32 cm long, Iljig Formation. B) Rhythmic beds of cherty rocks. The cherty rocks (about 6m thick) are separated by siliceous greenish mud-
stones of medium to thick lamina. Hammer (lower center) is 32 cm long. Upper part of the Hupyeongdong Formation. C) Coset (about 1.2m
thick) of trough cross-stratified gravelly very coarse sandstone to coarse sandstone. Arrows indicate base of a trough set. The downcurrent
direction of trough axis is 330° (I-13). I}jig Formation. D) Close-up view of small scale planar cross bedding (CB, upper half) with underlying
even bedding (EB, lower half) in vertical section. The foreset beds show tangential to concave-up contact. The azimuth of the cross bedding in-
dicates 282’ (arrow direction, H-28). Lens cap is 30 mm in diameter. Hupyeongdong Formation. E) Isolated cross-laminations (middle part of
the photo) formed by current ripple. The cross lamination dips to the right, reflecting successive position of lee faces. The dip direction of the
cross laminations is 208" (H-26). Lens cap is 30 mm in diameter. Hupyeongdong Formation. F) Bedding plane exposure showing asymmetric
current ripple marks with sinuous crests. Flow direction (azimuth, 135”) indicates from top to bottom of the photo. Jeomgok Formation.
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Table 1. Paleoflow data of each formation in the study area.

Formation Serial Lithology Thickness, Basic type Tilting correction, Measured
number coset (cm) dip direction/inclination  area
I-01 GVCS 50 P 320/12
1-02 GVCS 100 P 241/30
1-03 GVCS 110 C 280
I-04 GVCS 450 C 310 Baebang
I-05 GS 90 T 300
1-06 GVCS 60 P 247/06
1-07 GVCS 110 P 333/07
1-08 GVCS 150 C 335
1-09 GVCS 90 P 037/18
g I-10 G 95 C 285 '
I-11 GVCS 35 T 345 Packja
I-12 GVCS 90 T 310
I-13 GVCS 120 T 330
1-14 (o 75 T 325
[-15 MS 120 T 355
I-16 CS 130 C 340
I-17 MS 35 P 178/20
. Mukgye
I-18 MS 150 C 320
I-19 MS 350 P 278/23
1-20 GVCS 150 P 048/16
H-21 MS 80 T 240
H-22 CS 90 T 330
H-23 FS 50 T 190
Yangkog
H-24 MS 140 C 340
H-25 VFS 4 CL 138/13
Hupyeongdong H-26 VES 5 CL 208/20
H-27 MS 60 T 260
H-28 MS 18 P 282/12
H-29 VFS 90 P 025/23 Hyunha
H-30 MS 60 T 250
H-31 CS 100 T 335
J-32 CcS 50 P 280/13
J-33 MS 20 C 290
Gogok
1-34 CS 80 T 275
J-35 GVCS 150 P 134/19
J-36 FS 90 P 132/12
Jeomgok 137 MS 20 P 249/08 Chumok
J-38 MS 110 T 250
J-39 MS 120 P 231/06
J-40 MS 35 P 005/22
J-41 GVCS 60 C 335
Kumhak
J-42 CS 80 T 305
J-43 VES 0.5 CR 135

* Lithology (G: gravelstone, GVCS: gravelly very coarse sandstone, CS: coarse sandstone, MS: medium sandstone, FS: fine sandstone, VFS: very
fine sandstone)* Basic type (P: planar, T: trough, C: channel, CR: current ripple, CL: cross-lamination)
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Fig. 3. Paleoflow map of the study area based on channel axis, cross
stratification, and current ripple. Vectors represent percentage of
readings that fall within 30 intervals. PBR: Precambrian base-
ment rocks, JBR: Jurassic basement rocks, 1J: Iljig Fm., HP: Hu-

pyeongdong Fm., JG: Jeomgok Fm., QP: Quartz porphyry.

Formation Measured Readings Maximum Vector mean Statistical values
area inclination of dip azimuths Variance Standard Total
deviation
Baebang 7 291° Vector mean
Iljig Fm. Packja 7 16° 329° 316 2757 52 290° (n=43)
Mukgye 6 33
Hupyeongdong Yangkog 6 17 200° 209° 6382 80 Variance
Fm. Hyunha 5 264 4562
Gokog 4 268’ Standard
Jeomgok Fm. Chumok 4 14 224 274 6853 83 deviation
Kumhak 4 335°
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Table 3. Statistical calculation of paleoflow data in the Pyonghae-
Yongdok area (after Woo, 1989; Chang et al., 1990).

Formation Measured area Readings Vector Statistical value
mean

G 15 230° Vector mean
Donghwachi Fm. F 12 227 231" (n=42)

E 240° Variance

D 2400 3564

C 243" Vector mean
Ullyonsan Fm. 236" (n=28)

B 22 234 Variance 1128
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