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Jin, Young Keun, Hong, Jong Kuk, and Lee, Duk Kee, 1999, Characteristics of Water-bottom Reflection
Coefficients in Bransfield Strait, Antarctic Peninsula. Journal of the Korean Geophysical Society,
v. 2, n. 4, p. 241-250.

ABSTRACT: Reflection coefficients of the seafloor have been calculated from the amplitude ratio of
secondary to primary water bottom reflection in seismic data obtained from Bransfield Strait, Antarctic
Peninsula. Test processing for the coefficients shows that moving average is effective to reduce severe
fluctuation of the coefficient measured at each point. Relationship between the coefficients and the properties
of water bottom is analyzed to illuminate geological environment. In the central Bransfield Basin, the
magnitude of reflection coefficients decreases as it is distant from the sedimentary sources. Reflection
coefficients range from 0.12 to 0.2 near the continental slope of the basin, and from 0.1 to 0.12 in the
basin floor. In the western Bransfield basin, reflection coefficients between 0.2 to 0.3 are obtajned from
the arca eroded by glacial movement. On the volcanic structures near Deception Island, the coefficients
show relatively high values more than 0.2. Paleo-geological structures uplifted by tectonic movement and
outcropped by glacial erosion have relatively high coefficients.

Key words: reflection coefficients, water-bottom properties, seismic data, Bransfield Strait, geological
environment

(Jin, Young Keun and Lee, Duk Kee, Polar Research Center, Korea Ocean Research and Development
Institute, Ansan P.O. Box 29, Seoul 425-600, Korea; Hong Jong Kuk, Marine Geology and Geophysics
Division, Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Seoul 425-600, Korea.
e-mail: ykjin@kordi.re.kr)
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Fig. 1. Location map for Bransfield Strait in the northern
Antarctic Peninsula. Simplified bathymetric contours in
thousands of meters. BI-Bridgeman Island, DI-Deception
Island, El-Elephant Island, LI-Low Island, and SI-Smith
Island, CBB-Central Bransfield Basin, EBB-Eastern
Bransfield Basin, WBB-Western Bransfield Basin. Inset
shows present-day tectonic setting in the region. Standard
single lines indicate plate boundaries and sawtooth lines
are trenches. Double dashed lines represent no longer active
ridge-crest segments and single dashed lines show fracture
zone trends. ANT-Antarctic Plate, SAM-South American
Plate, SCO-Scotia Plate, PHO-former Phoenix Plate,
SHET-South Shetland Microplate, HFZ-Hero Fracture
Zone, and SFZ-Shackleton Fracture Zone.
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Fig. 2. Distribution of seismic lines available for this study.
Sections displayed in figures are highlighted and numbered.
Bathymetric map with 500 m interval contours are drawn
using estimated topographic data file drived from satellite
altimetry data by Sandwell er al. (1994). DI-Deception
Island, KGI-King George Island, LI-Livingston Island,
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Table. 1. Sediment impedance (p¥,) and reflection coefficient (R) at normal incidence (after Hamilton,

1970).
Environment
sediment type Py R
Continental Terrace (shelf and slope)
Sand
Coarse 3.7347 0.4098
Fine 3.4433 0.3740
Very fine 3.2645 0.3517
Silty sand 3.0633 0.3228
Sandy silt 2.2401 0.2136
Sand-silt-clay 2.4939 0.2504
Clayey silt 2.1989 0.1767
Silty clay 2.1571 0.1586
Abyssal Plain (Turbidite)
Sandy silt 2.6795 0.2627
Silt 2.6111 0.2208
Clayey silt 2.1154 0.1506
Silty clay 1.8919 0.0944
Clay 1.8911 0.0941
Abyssal Hill (Pelagic)
Clayey silt 2.2165 0.1596
Silty clay 2.0674 0.1412
Clay 2.1118 0.1477
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Fig. 6. (a) Seismic sections of KSL96-7 showing an
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Bransfield Strait, (b) water depth and calculated
reflectivity of KSL96-7. See Fig. 2 for location.
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depth and calculated reflectivity of KSL.96-17. M indicates
water bottom multiple. See Fig. 2 for location.
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