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Paleomagnetic Study of the Yeonil Group in Pohang Basin

Kwang Ho Kim*, Seong-Jae Doh**, Chang-Soo Hwang** and Dong Seong Lim*

ABSTRACT: Paleomagnetic investigations have been carried out on the Tertiary sedimentary formations (Yeonil
Group) in Pohang basin, southeastern Korea. A total of 215 samples were collected from 26 sites. Progressive
thermal demagnetization indicates that many samples have unstable magnetization and do not reveal a characteris-
tic direction. However, some samples from the lower and upper Duho Formation show a characteristic direction
D/1=7.8°/48.3° (@s=3.7°, k=174.1). Stepwise thermal demagnetization data show that some samples from the
Hagjeon and middle Duho Formations reveal great-circle distributions moving from the present to a reversed
direction of geomagnetic field. The mean of intersection points of the great-circles is nearly antipodal to the charac-
teristic normal direction of the lower and upper Duho Formation. We infer that the Hagjeon Formation was
formed during the reversed polarity chron C5B (16.2~14.7Ma) and the Duho Formation 14.7~11.6 Ma based
on our results and previous paleontologic and age dating data. Paleomagnetic direction for the Middle Miocene
of Korea, analysed from the combined results of stable endpoints and great circles, is D/1=8.7°/53.9° (ays=4.2°,
k=74.8), and the corresponding paleopole is Lat./Long.=82.7°/230.2° (6p=2.8°, ém=5.9°). On the basis of this,
we interpret that the opening of the East sea (Japan sea) or the synchronous clockwise rotation of the Southwest
Japan exerted no structural influence on the Yeonil Group in the Middle Miocene.
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Fig. 1. Generalized geologic map of the Pohang Baisn north of the Hyongsan River (after Yun, 1986), showing locations
of paleomagnetic sampling sites (soild circles).

Table 4. Miocene stratigraphy of the Yeonil Group in Pohang area with number of sites.

Um et al . Choe & Chough
(1964) Kim (1965) Yun (1986) (1988)
Yeonil Group Yonam Fm. Oomockdong Fm. Duho Fm.(16 sites) Duho Fm.
Finely laminated mudstone with
Duho Fm. Pohang Fm. thin layers of sandstone.
Maximum thickness 300 m.
Idong Fm. Eedong Fm.
Hunghae Fm. Daegock Fm. Hagjeon Fm.(10 sites) Hunghae Fm.
Sandstone and mudstone with inter-
calated conglomerate and sandatone
Hakrim Fm. Songhacdong Fm. Maximum thickness 380 m. Hakrim Fm.
Chunbuk Seoam Conglo. Chunbuk Conglo. Fm. Chunbuk Fm.
Conglo. Conglomerate with intercalated

sandstone and mudstone
Maximum thickness ?
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Fig. 2. Susceptibility curves for representative samples. Many samples showed increased susceptibility after 400°C thermal

steps.
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717 W (pdD o 2HE A3 ddas wE He] ol%
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748 X857t 2Ee d9EY SE (3R AAEE)R
T g adell Bxshed of dide Fo| Fetazl s
%xalu‘}fsol:o]q, (Z_ Al-7l-f%]) o]e]‘ Hohﬁ og 7—%)- Hl—ﬁ‘ko
Ao AAEA Fo HZ/E7=1960°/—59.5° (=
30°, k=1612.1)2.2 Ax}57)9] wskeln], AARAA g
=105°, k=152.6¢ ®|sjA W HFwErl F7)sle
positive tilt test7} A3t} (Table 2, Fig, 5).

F35%5 AN Y AgEEYE T3 5AA e
9 F3F F5Y A5Ee] 1ge dYEY S5
Bailey and Halls (1984)¢] WMo Zsn S52 A

A9 AARA T Hz/B=80°/52.1° (a;=4.0°, k=
1039)0]) A4 Aol wlste] W] HFEI} T
A Z7hebe] (ky/k,=2.87) 9% AFHEE 23 54
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Table 2. Paleomagnetic results from the duho and Hagjeon Formations with number of sites indicated.

Bedding Characteristic direction Great circles
Site attitude N/n Polarity
(Str_/D]p) D/kinsitu D/liiecorr. D/linsitu D/Licors.
Duho Formation
P14 3710 2/ 2 0/+49 11/+54 Normal
P15 12/ 8 6/ 3 11/+45 19/+45 Normal
P16 326/ 5 5/ 4 13/+52 17/+48 Normal
P5 245/26 10/ 3 207/-70 180/—49 Reversed
Tdé 40/15 Reversed
Td7 30/20 25/ 4 180/-62 215/-68 Reversed
Tds 34/15 Reversed
P23 3716 5/ 3 352/+51 3/+50 Normal
P10 3/6 773 349/+54 357/+55 Normal
Td1 3/6 10/ 7 359/+45 5/+45 Normal
Td2 140/ 4 9/ 8 5/+48 3/+50 Normal
Td3 9/ 8 7/+46 7/+46 Normal
Td5 11/ 3 11/+42 11/+42 Normal
P3 355/11 75 2/+46 3/+46 Normal
Mean CD 10/10 3.2/48.0 7.8/48.3
k=157.3 k=174.1
9s=39 095=3.7
GC 35/ 7 212.7/-68.1 196.0/—59.5
k=152.6 k=1612.1
5=10.5 s=3.0
CD+GC 10+7 4.0/55.6 8.0/52.1
k=362 k=103.9
Qgs= 7.0 Qos= 40
Hagjeon Formation
P17 312/ 3 Reversed
TA2 Reversed
TA3 16/ 7 192.7/-60.9 189.3/—63.7 Reversed
P18 185/17 k=51.1 k=56.3 Reversed
P8 320/ 4 95=15.0 =144 Reversed
Overall CD 10/10 3.2/+48.0 7.8/+48.3m
mean k=157.3 k=174.1
{Duho+ Qs=3.9 a9s=3.7
Hagjeon) GC 5114 196.7/—66.5 192.0/—60.9
k=63.3 k=1138
5= 80 95=5.8
CD+GC 10+14 6.2/1+56.2 8.7/+53.9
k=36.6 k=748
5= 6.1 Qos= 4.2

N/n; samples demagnetized/used in mean calculation, D/I; declination/inclination in degrees, k; precision parameter,
as; 95% cone of confidence in degrees, CD; characteristic direction, Great circles (GC); site mean direction determined
using least squares analysis of great circles only (Halls, 1976), and CD+GC; site mean direction determined on the
basis of combined stable endpoints and great circles (Bailey and Halls, 1984).
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3 = 7kl wet A3t AxpH o g s 200~
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Table 3. High-field hysteresis properties of selected samples.

Formation Ms Mirs Hc
No. (Am?/kg) (Am?/kg) Mrs/Ms (A/m)

Duho P5-1-3 1.57X1072 4.08X1073 0.259 1.67x10*
P12:22 3.98%10™* 279X107* 0.701 1.71X10°
P16-1-5 8.65Xx107* 3.54x10 * 0.440 6.03x10*
P23-12 342%107? 377X1074 0.110 1.66X10*
TD1-34 3.02x1073 1.95x1074 0.065 1.19x10*

Hagjeon P17-2-1 3.11X1073 7.55%107* 0.243 147X10*
P18-1-1 3.53%1073 3.56X107* 0.101 419X10°
P22-1-1 1.68X1073 743X1075 0.044 1.83%x10*
TA1-22 3.00%x1073 9.70X107% 0.032 291x10*

Ms; saturation magnetization, Mrs; saturation remanence, and Hc; coercive force.
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EXF xi3o] 7|

Z 8ol g4 107) AH (site)22FE HA

EAA s Faigz, 4] NPLERHE o
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Halls (1976)2] vpgo 2 HAMsled 1 HqF 28E 73}

9t} (Figs. 4, 5; Table 2). 10742 X HHH (site-mean)

59 t}A] Histe) F3 352 (formation-mean)®] 73

ARARe EAA Azhsre o gdo] Akt

o

Avepeh, zefvt Aol whel A% Fa/AAL 474
Hetng AARAs & 4 olded, AARA Fede
A7y B7=78/°/483° % FALE tha WHo] 1%@4

(k=1573, x=39°ZHE] k=174.1, 0ps=37°). = A
o7 F32e 2% F3 47 AA (P5 TD6~8)9
93 e AR A (k=1526, ap=10.5°)°l
Hlate) AAEA T (k=1612, s =3.0°) 196.0°/—59.5°%

FA o2 FH8lA wiko] AFEHBZ positive tilt testE
o] (Table 2), FAtste} A=}3L WHape] A9 AE An-
tipoled o] Fi it} o]§ AR FEFozFE &
A7} 74 A7) BAA et 9o €
A2}F7]9] whke FiZo] HAHY 79 Ax] F
A xpz}at Wk Ao g Bl gHZ A= 107) F 570
A4 (P17, P18, P8, TA2, 3)o.2HE A4S ol Fsle
7789) A2E Halls (1976)9) W& o]&sle] EAA
whaks etk (Figs. 4, 5; Table 2). o]%A 77 74t
BA & HFL 189.3°/-63.7°¢19 ZAAlRA AR} v
o] AFHL (Table 2), 253 Wsh A @
obd AFE ) Wyl 24 k. 2y 428k Helk:
£ AF W 735 A9 s AR whaa
719] Antipoled ©]$9] reversal testZ £33y, & A
Zo2NE 78 WIE AZ HAAY A7] wEels
A bt

T35 9032 4% d9E wet olFoht 4AF
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et al. (1990) to the lithostratigraphic units.
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