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Data acquisition is as important as data processing and interpretation in the field of marine geophysical explora-

Daejeon 305-350, Korea
tion. Marine geophysicist, however, may not have enough information in this field because data acquisition method

has been mainly developed by the commercial companies manufacturing the equipment. Therefore, the purpose of
this paper is to introduce the general data acquisition method and information to help to construct the systematic
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and effective survey plan. When a survey plan is set up, the most important thing is to select the seismic equip-
ment based on required penetration depth and resolution, and then construct the survey line intervals. Although a
occurred at the each cross point should be removed to avoid any kinds of misinterpretation
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line interval varies from the research purposes, it should be narrower than the expected subsurface structures. Also,

if 100% coverage of multibeam data is required, line intervals need to be adjusted based on the equipment charac-
teristics. In case of merging with the preexisting dataset like bathymetry, gravity and magnetic, cross-over errors
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Fig. 1. Schematic diagram showing a residual roll error. Note that roll artifact is 180° out of phase from port to starboard
(after Clark et al., 1997).
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Fig. 2. Map showing the effect of long period horizontal acceleration. (a) heave and roll errors during and after the
completion of a 1800 turn, and (b) residual errors along the across track slope (after Clark et al., 1997).
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Fig. 3. Schematic diagram showing a sound velocity
error. (a) The appearance of a flat seafloor at a specified
water depth when a homogeneous 1,500 m/s water depth
column is assumed, and (b) multibeam data with
refraction artifacts (after Han et al., 1997).
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Table 1. The quality of records obtained in different seismic reflection equipment.

Source Electronic vibration

Induced electromagnetic

Electronic discharge Compressed air

type ;
Item Chirp Bubble Pulser Boomer Sparker Airgun
Frequence 1.0-12kHz 100 hz-1000 hz 400 hz-10 khz 50 hz-2 khz 5 hz-500 hz
Resolution k0.1 m 0.15-0.30 m 0.15-0.30 m 1-10 m 5-20 m
Energy 4 kw 100-300 J 100-300 J 100 J -8 kJ 1- 4,500 in3
Remarks Cannot penetrate Generally used in ~ Same as Bubble  penetrate sand, and Generally used to
sand layer. In case  shallow waters. Pulser gravel. Generally used understand the deep
of Mud or fine sand, Penetration depth in for construction site geological structure
it can penetrate sev- sediments is about survey. Penetration like oil exploration.
eral tens of meters 30 m depth in sediments is  Penetration depth is
about 1 km about 10 km.
. a)

Two-way travel time (ms)

Two-way travel time (sec)

a) Seismic reflection profile using a 3.5 kHz Chirp system
b) Seismic reflection profile using a 500 J Sparker system

¢) Seismic reflection profile using a 1,000 in” Airgun system
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Fig. 6. Seismic refraction profile acquired from the
Fairfield Radio sonobuoy system (after Han er al., 2000).
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Table 2. Seismic velocities for different geological materials
(after Press, 1966).

Vp (m/s)
Pore fluids
Air 300
Water 1,400-1,500
Ice : 3,400
Petroleum 1,300-1,400
Unconsolidated materials
Sand(dry) 200-1,000
Sand (water saturated) 1,500-2,000
Clay 1,000-2,500
Glacial till (water saturated) 1,500-2,500
Permafrost 3,500-4,000
Sedimentary rocks
Sandstones 2,000-6,000
Tertiary sandstone 2,000-2,500
Pennant sandstone (Carboniferous) 4,000-4,500
Cambrian quartzite limestone 5,500-6,000
Limestones 2,000-6,000
Cretaceous chalk 2,000-2,500

Jurassic oolites and bioclastic limestones 3,000-4,000

Carboniferous limestone 5,000-5,500
Dolomite 2,500-6,500
Salt 4,500-5,000
Anhydrite ' 4,500-6,500
Gypsum 2,000-3,500

Igneous/Metamorphic rocks
Granite, Gneiss 5,500-6,000
Basalt 5,500-6,300
Gabbro 6,500-7,000
Ultramafic rocks 7,500-8,500
Serpentinite 5,500-6,500
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Fig. 7. Schematic diagram for calculating gravity anomaly
on the height deviation between the port and the
gravimeter (after Han et al., 2000).
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