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Abstract : Bottom simulating reflectors (BSR), representing the base of the gas hydrate stability field, are
widespread on the South Shetland continental margin (SSM), Antarctic Peninsula. With the phase diagram
for the gas hydrate stability field, heat flow can be derived from the BSR depth beneath the seafloor
determined on multichannel seismic profiles. The heat flow values in the study area range from 50 mW/m?
to 85 mW/m?, averaging to 65 mW/m?. Small deviation from the average heat flow values suggests that heat
flow regime of the study area is relatively stable. The landward decrease of heat flow from the South
Shetland Trench to the continental shelf would be attributed to the landward thickening of the accretionary
prism and the upward advection of heat associated with fluid expulsion. The continental slope 1500 m to
3000 m deep, where BSRs are most distinguished in the SSM, shows relatively large variation of heat flow
possibly due to complex tectonic activities in the study area. The local high heat flow anomalies observed
along the slope may be caused by heat transport mechanisms along a NW-SE trending large-scale fault.

Key words : 7}2243}8(gas hydrate), BSR, X1€ &% (heat flow), SN = ) FF 15 (South Shetland
margin).
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Fig. 1. Tectonic setting of the region adjacent to the northern Antarctic Peninsula (AP). Inset shows regional setting of
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the Scotia plate between southernmost South America and the AP. BS is Bransfield Strait, CI is Clarence
Island, EI is Elephant Island, KGB is King George Island, NBB is North Bransfield Basin, NSR is the North
Scotia Ridge transform system, SAM plate is the South American plate, SFZ is the Shackleton Fracture Zone,
SO is the South Orkney Islands, SSR is the South Scotia Ridge transform system, TdF is Tierra del Fuego.

Box shows study area.
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Fig. 2. Location of multichannel seismic lines overlaid on bathymetric contour map. Thick solid lines indicate the
location of seismic profiles shown in Figs. 3 and 8., and the dashed line indicates the location of the South

Shetland Fault shown in Fig. 3. The BSR zones observed on the lines are marked with gray rectangles.
Bathymetry is derived from Smith and Sandwell (1997). Contour interval is 200 m.
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Fig. 3. Multichannel seismic profile of KSL93-3 and KSL93-4. See Fig. 2 for the location. Bottom simulating reflectors
(BSRs) at the depth of about 600 ms in two way travel time beneath the seafloor are widespread along the
profile. See Fig. 2 for the location of the South Shetland Fault (SSF).

5. BSR 54 2 &y 2500l E A ol FEFAl(two way travel time) 2F
600-800 ms -0l shAAT 7o) HHPF I AR S
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Fig. 4. A depth-converted seismic section of profile
KSI1.93-4 showing well-developed BSR, the base
of gas reflector (BGR), and unconformity just
beneath the seafloor. See Fig. 3 for the location
of the section.
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A& (thermal conductivity)
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Fig. 5. Graphs showing the regional distributions of (a)
BSR sub-bottom depths and (b) heat flow values
with respect to water depth on all seismic pro-
files. Solid straight lines in the graphs indicate
general trends of the distribution.

g o] Zoje we} Muka o2 BSRY A =7l &
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EE7H R A2 Zlo|t}. mha BSRY HEE o]43)
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Fig. 6. Graphs showing the distributions of (a) BSR sub-
bottom depths and (b) heat flow values with
respect to water depth along profiles KS1L93-5
and KSL93-6.
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Holn] HAZL oF 70 mW/m?o|t}. Felzo) B
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Fig. 7. Seismic section of profile KSL93-6 showing BSRs
occurring along the continental slope with highly
deformed topography.
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H EAAYE YAt AthFig. 7). WA o] 77k
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ojm], AAH o7 =4]o] Z]o|x WA} BS
= 733E Helth(Fig. 6a). oj& 4
o2 7PAM AP Feo] F7HHE 9

=]

R HEE 7HA4s)
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1982; Ashi and Taira 1993), Barbados Ridge(Lengseth et
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