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Magnetic Characterization of the Cretaceous Rocks from the Buyeo
and Hampyeong Basins
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A paleomagnetic investigation for the Cretaceous rocks in the Buyeo and Hampyeong Basins, located out of the
Gyeongsang Basin, was carried out in order to elucidate the paleomagnetic directions in conjunction with the for-
mation of the basins. Typical stepwise thermal demagnetization and measurement methods were used to determine
the directions of characteristic remanent magnetizations (ChRMs). The mean direction of the sedimentary rocks
from the Buyeo Basin after bedding correction (D/1=356.5°/61.5° k=39.3 09s=7.4°), is more dispersed than that
before bedding correction (D/1=356.5°/61.5°, k=39.3 095=7.4°), which suggests that the rocks in the Buyeo Basin
were remagnetized. However, the statistics and dispersion of the ChRM directions after bedding correction are still
acceptable and the paleomagnetic pole position after tilt correction (Lat./Long.=69.3°N/186.7°E, K=11.6 A¢s=14.0%)
is closer to that of the Late Cretaceous pole of the Korean Peninsula. More detailed study is needed to confirm the
nature of the remagnetization in the Buyeo Basin. On the other hand, the paleomagnetic pole before bedding cor-
rection (Lat./Long.=81.6°N/106.9°E, K=25.1 A¢5=9.3°) is positioned near the Paleogene pole of the Eurasian APWP.
The mean ChRM direction of the sedimentary rocks from the Hampyeong Basin after bedding correction is D/
1=32.5%/55.4° (k=35.6, 0s=8.7°). 1t is more clustered than that before bedding correction (D/1=18.3%/62.5°, k=14.1,
0gs=14.2°), indicating that the ChRM was acquired before tilting of the strata. The paleomagnetic pole position of
the Cretaceous sedimentary rocks in the Hampyeong Basin, averaged out of site pole positions calculated from the
tilt-corrected ChRMs, is Lat./Long.=63.9°N/202.7°E (K=21.3, Ag5s=7.6°), similar to the Late Cretaceous paleomag-
netic pole of the Korean Peninsula (Lat./Long.=70.9°N/215.4°E, Ays=5.3°), suggesting that the Hampyeong Basin
has been stable since the Late Cretaceous period. One normal and two reversed ChRM directions are revealed
through the measurements of the volcanic rocks from the Hampyeong Basin. Although these normal and reversed
directions are not exactly antipodal, it is interpreted that the normal direction is the representative primary direction
of the volcanic rocks of the Hampyeong Basin and the mixed polarity is the records of geomagnetic field at the
time of the formation of the volcanic rocks. Paleomagnetic poles are at Lat./Long.=70.2°N/199.5°E (K=18.1,
Ag5=9.6°) for the normal direction, and Lat./Long.=65.5°S/251.3°E (K=7.1, Ag¢s=20.7°) for the reversed direction.
Compared with the representative pole positions of the Cretaceous period of the Korean Peninsula, it is concluded
that the age of the volcanic rocks in the Hampyeong Basin is of the Late Cretaceous.

Key words : Buyeo Bain, Hampyeong Basin, Cretaceous volcanic and sedimentary rocks, Paleomagnetism
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Fig. 1. A simplified geologic map of the Buyeo Basin in which sampling sites are marked with solid circles (modified from

Kim et al., 1994). H.S.Z.: Honam Shear Zone.
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Fig. 2. A simplified geologic map of the Hampyeong Basin in which sampling sites are marked with solid circles (modified

from Hwang et al., 2002). H.S.Z.: Honam Shear Zone.
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Fig. 4. Representative demagnetization results of a well behaved sedimentary rock sample from the Buyeo Basin.
Zijderveld diagrams in geographic and stratigraphic coordinates, and normalized intensity curve of sample BY10-3-1.

Table 1. Paleomagnetic results of the Cretaceous sedimentary rocks from the Buyeo Basin.

Geographic coordinate

Stratigraphic coordinate

Sie N By wme) K oo B0 ) K oos
BY 1* 5/8 319.7 377 214 169 3245 434 7.4 30.2
BY 2 7/9 351.6 51.9 224 13.0 3349 68.7 18.5 14.4
BY 3 6/7 317.6 68.0 43.0 10.3 96.2 85.8 34.5 11.6
BY 4 6/10 359.6 352 229.1 44 493 62.0 124.4 6.0
BY 5 5/8 09 61.5 28.2 147 283 378 32.0 137
BY 6 5/8 350.6 62.9 973 7.8 10.0 451 67.2 9.4
BY 7 5/10 358.1 60.7 346.8 4.1 12.2 493 258.7 4.8
BY 8 7/11 0.2 62.2 593.6 2.5 24.5 52.1 188.0 4.4
BY 9 7/8 356.1 71.5 391.1 31 22.8 47.0 1824 4.5
BY 10 5/8 350.8 60.3 339.6 4.2 491 44.5 3396 4.2
BY 11* 4/11 339.6 45.1 21.0 20.5 34.1 62.2 18.3 221
BY 12 8/09 349.8 74.0 98.7 5.6 14.2 634 94.8 5.7
BY 13 9/13 30.7 58.1 120.8 4.7 534 73.3 246.1 33
Mean 11 356.5 61.5 393 74 25.0 60.6 224 99

n/N: number of samples used in average/measured; Dg and lg: declination and inclination in geographic coordinates; Ds and
Is: declination and inclination in stratigraphic coordinates; k: Fisherian precision parameter; os: radius of cone of 95% con-

fidence interval. *: Site not used in calculation of mean.
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Fig. 5. Comparison of paleomagnetic pole positions of the
sedimentary rocks from the Buyeo and Hampyeong
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Peninsula (Park et al., 2005) and the apparent polar
wander path of Eurasia (Besse and Courtillot, 1991).
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Fig. 6. Representative demagnetization results of the well behaved sedimentary rock samples from the Hampyeong Basin.
Zijderveld diagrams in geographic and stratigraphic coordinates, and normalized intensity curve of (a) HP1-14-2 and (b)

HP1-1-7.
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Table 2. Paleomagnetic results of the Cretaceous sedimentary rocks from the Hampyeong Basin.

Site N VGP

(HP) Dg(®) Ig(® Ds(®) Is(®) k Oos Long. Lat. dp dm
1-01 8/15 29.2 65.4 350 45.0 84.6 6.1 2226 58.9 49 7.7
1-02 8/8 281.2 65.9 358.7 73.8 8.0 209 125.0 65.2 339 37.6
1-03 8/14 351 85.8 46.8 54.5 443 84 2026 52.0 8.4 11.8

1-04* 6/9 248.2 80.0 187.3 83.6

74 26.5 124.9 225 51.1 52.0

1-05 4/8 2.7 51.2 124 442 16.4 234 2538 76.0 18.4 294
1-06* 810 2912 531 2993 59.4 37 334 61.8 426 376 50.1
1-07 4/6 548 442 53.0 572 46.1 137 1966 478 14.6 20.0
1-08* 506 254 528 7.1 65.0 7.1 309 1484 769 402 499
1-09 6/9 158 354 214 456 6.5 285 2343 70.0 23.1 36.3
1-11*  o/4 133 775 60.9 67.7 20 1428 1772 441 1994 2387
1-12 6/9 350.1 672 53.3 532 193 157 2024 46.5 15.1 21.8
1-13+ 45 9.4 413 40 276 47 473 2956 69.3 282 51.6
1-14 3/5 180" 587 35.1 537 1485 102 2080 613 9.9 14.2
1-18% 373 1803 718 2074 71.9 2.5 104 1120 47 1613 1832
120+ 5/8 339 373 19.6 S1.8 76 296 2171 73.6 276 404
1-21 710 18.1 559 238 62.1 8.1 226 1852 699 273 35.1
Mean 0 183 62.5 14.1 142 K = 213
325 55.4 356 8.7 2027 639 Ags = 7.6

n/N: number of samples used in average/measured; Dg and 1g: declination and inclination in geographic coordinates; Ds and
- Is: declination and inclination in stratigraphic coordinates; k : Fisherian precision parameter; os: radius of cone of 95% con-

fidence interval. *: Site not used in calculation of mean.
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Fig. 7. Representative demagnetization results of the well behaved volcanic rock samples from the Hampyeong Basin.
Zijderveld diagrams in geographic coordinates, stereographs, and normalized intensity curves of (a) HP2-4-9 and (b) HP2-
13-6 revealing one component up to 680°C and 580°C, respectively. (¢) Example of well behaved sample yielding a
meaningless direction. Site mean cannot be obtained due to almost random distribution of directions for site HP2-21-5. (d)
Demagnetization results of sample HP2-20-1, showing large variations of directions in each demagnetization step despite
high intensity.
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Fig. 8. Demagnetization results of the sample HP2-5-4 from the Hampyeong Basin showing low-temperature normal
direction and high-temperature reversed direction. Zijderveld diagrams and stereograph in geographic coordinates and a

normalized intensity curve are shown.
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circles with sector constraints for site HP2-3, with 95 [t
percent confidence limit.

Table 3. Paleomagnetic results of the Cretaceous volcanic rocks from the Hampyeong Basin revealing normal directions.

Site Geographic coordinates VGP
(HP) wN DO 10 K a9 ©) Tong. Lat. dp dm
1-10 7/8 213 64.9 129 174 173.6 70.1 22.6 280
1-15% 41 34.1 55.8 33 59.8 204.0 62.4 614 85.7
1-22% 3/7 48.8 61.9 14.6 33.5 189.4 51.8 402 519
1-23* 4/8 444 39.5 6.2 40.1 226 49.4 28.8 48.0
2-03 8/9 413 39.1 87.3 6.0 225.2 51.8 43 7.2
2-04 719 331.3 70.8 171.7 46 91.2 61.8 6.9 8.0
2-06 5/ 8.0 65.9 97.2 78 148.5 75.6 10.4 12.7
2-09 11/12 6.8 55.5 76.8 53 204.8 84.4 5.4 7.6
2-10* 5/9 352.9 853 8.2 283 125.0 443 55.5 56.0
2-12% 5/8 157.5 16.4 55.3 10.4 157.0 416 55 10.7
2-13 8/9 29.1 54.0 53.7 53 209.5 66.2 52 74
2-14 /8 27.8 48.9 241.6 26 015 66.0 23 34
2-15 5/8 11.7 56.5 54.1 105 201.7 80.4 11.0 15.2
2-16 3/9 14.7 62.1 56.6 16.6 176.3 76.0 19.9 25.6
2-17* 719 51.8 15.0 86.2 6.5 234.0 353 3.4 6.7
218 8/9 199 62.3 128.9 49 181.7 7.5 59 7.6
2-19% 3/5 65.4 326 69.2 14.9 215.2 30.0 95 16.8
2-20 7/8 71.0 61.7 208.2 42 185.3 35.9 50 6.5
2-22 6/3 373 35.4 181.6 5.0 232.0 53.7 33 5.8
2-23+ 719 13.8 326 72 242 267.8 68.8 155 27.4
2-24% 49 843 43 74 36.4 197.6 19.0 28.7 45.7
2-25 4/8 285 50.2 29.7 17.1 2183 65.8 153 2.9
226 18 30.3 439 429 9.4 2282 62.3 7.4 11.8
N&gl 14 Sites 255 56.5 29.1 7.5 199.5 702 K=181  Ag=9.6°

n/N: number of samples used in averaged/measured; D and I: declination and inclination in geographic coordinates; k: Fisherian pre-
cision parameter; o,s: radius of cone of 95% confidence interval; dp: the semi axis of the confidence ellipse along the great-circle path
from site to pole; dm: the semi axis of the confidence ellipse perpendicular to that great-circle path. *: Site not used in calculation of
mean.
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Table 4. Paleomagnetic results of the Cretaceous volcanic rocks in the Hampyeong Basin revealing reversed directions.

Site Geographic coordinates VGP
(HP) N/No D 10 K o1 O) Long. Lat. dp dm
201 811 1325 -585 33 36.4 2375 523 400 54.0
202 519 1503 -59.9 8.9 27.1 239.3 -66.0 309 409
205 511 1959 735 284 14.6 3245 63.6 235 262
207 57 1356 -393 137 214 210.5 -49.4 153 25.6
208* 1212 2834 112 22 39.4 242 7.6 203 400
211 418 1521 -403 283 176 197.5 -62.9 12.8 212
2-14 48 2035 -524 39.3 14.7 36.1 -70.5 14.0 203
2-16 519 1793 630 29.8 143 303.5 -80.7 17.7 25
2-17* 4/9 2562 -30.7 24.7 1838 304 205 117 21.0
222 718 869  -813 329 10.7 286.3 325 200 207
224 519 1026  -5L.1 9.7 259 238.0 270 237 35.1

Reversal g Gres 1241 -69.2 133 14.6 2513 655  K=T.1  Ag=20.7°
Mean

03 Great g4 219 418 2292 3.9 419 -525 48 29
circles

Notations are same as Table 3. 03 Great circles: directions determined using the sector constraints method for samples from site

HP2-3. *: Site not used in calculation of mean.
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Fig. 10. Mean normal (open star) and reversed (solid star and circle) directions (a) and corresponding paleomagnetic poles
(b and c) of the volcanic rocks from the Hampyeong Basin. Both reversed directions determined using end points (solid star)
and great circles (solid circle) are not exactly antipodal to the normal direction (open star).
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Fig. 11. [RM acquisition curves of representative samples of the Cretaceous volcanic rocks from the Hampyeong Basin.
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