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ABSTRACT: The errors between track segments or at the cross-over points of shipborne gravity were
successfully reduced by applying a cross-over error adjustment technique using satellite gravity. The integration
of shipborne and satellite altimeter-implied free-air gravity anomalies after the cross-over error adjustment
resulted in a high resolution gravity map which contains both short and long wavelength components.
The successful adjustment of the cross-over errors in the shipborne gravity using the satellite gravity suggests
that the shipborne gravity can be combined with the satellite anomalies characterized by a stable and
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long wavelength component. The resulting free-air anomaly map is evenly harmonized with both short
and long wavelength anomalies. Thus the corrected anomaly map can be better used for the geological
interpretation. Free-air anomalies with more than 140 mGal in total variations generally correspond to
the seafloor topographic changes in their regional patterns. A series of gravity highs are aligned from
the Korea Plateau to the Oki Island, which are interpreted to be caused by seamounts or volcanic topographies.
The gravity minima along the western and southern shelf edge are associated not only with the local
basement morphology and thick sediment fill at the continental margin, but also possibly with the crustal
edge effect known for passive continental margins. Series of NE-trending linear anomalies are possibly
caused by a swarm of volcanic intrusions followed the initial opening of the Ulleung Basin. The linear
high anomalies in the Ulleung Plateau are terminated by the straightly NNW-trending anomalies with a
sharp gradient in its western boundary which indicates a fault-line scarp. The opposite side adjoined with
the fault-line scarp shows no correlation with the fault-line scarp in geometry indicating that the block
might be horizontally slided from the north. A gravity high in contrast to the deepening in seafloor toward
the northeastern central Ulleung Basin is probably responsible for the thin crust and shallow seated mantle.
The gravity minima along the western and southern shelf edge are associated not only with the local
basement morphology and thick sediment fill at the continental margin, but also possibly with the crustal
edge effect known for passive continental margins. Series of NE-trending linear anomalies are possibly
caused by a swarm of volcanic intrusions followed the initial opening of the Ulleung Basin. The linear
high anomalies in the Ulleung Plateau are terminated by the straightly NNW-trending anomalies with a
sharp gradient in its western boundary which indicates a fault-line scarp. The opposite side adjoined with
the fault-line scarp shows no correlation with the fault-line scarp in geometry indicating that the block
might be horizontally slided from the north. A gravity high in contrast to the deepening in seafloor toward
the northeastern central Ulleung Basin is probably suggestive of a thin crust and shallow seated mantle.

Key words: Shipborne gravity, satellite gravity, free-air anomaly, Ulleung Basin, fault-line scarp

(Park, Chan-Hong, Huh, Sik, Suk, Bong-Chool and Yoo, Hai-Soo, Marine Geology and Geophysics Division,
Korea Ocean Research and Development Institute, Ansan P. O. Box 29, 425-600, Korea., Kim, Jeong
Woo, Department of Earth Sciences, Sejong University 98, Kunja-dong, Kwangjin-Ku, Seoul, 143-150,
Korea. and Won, Joong-Sun, Department of Earth System Sciences, Yonsei University 134, Shinchon-dong,
Seodaemun-Ku, Seoul, 120-140, Korea. email: chpark@sari.kordi.re.kr)
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Fig. 5. Histograms of errors between satellite and shipborne differences between before and after the adjustment of
at shipborne data points. (a) before and (b) after crossover the shipborne gravity. The shipborne values of more than
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iy *f satellite

original shipborne —

—X-— cross-over corrected

mGal

-50 I I \ I
1300 130.2 1304 130.6 130.8 131.0

longitude in degree
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track before and after crossover adjustment.
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Fig. 8. Shipborne FA gravity anomalies after crossover adjustment.
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Fig. 10. Bathymetry of the Ulleung Basin. The contour interval is 100 m. DH=Donghae,
JB=Jukbyeon, HP=Hupo, PH=Pohang, KP=Kuryong-po, US=Ullsan, PS=Pusan, and

UP=Ulleung Plateau.
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