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Report on Workshop “Prospects on the Earth Science Program in
Western Enderby Land, East Antarctica”

Masaki KANAO*

Abstract: A workshop on “Prospects on the Earth Science Program in Western
Enderby Land” was held on September 8, 1998 at the National Institute of Polar
Research, with 34 participants. The future program of earth sciences in Enderby
Land, entitled “Structure and Evolution of the East Antarctic Lithosphere (SEAL Pro-
ject)” was discussed, considering both scientific significance and logistic problems.
First, the details of geological surveys in the Tonagh Islands were reported by the 39th
Japanese Antarctic Research Expedition (JARE-39) in 1998, followed by the planning
of the JARE-40 party in 1999, using two helicopters over wide areas of Western
Enderby Land. Second, seismic explosion experiments by JARE-41 in 2000 were
planned to be held on the Mizuho Plateau icesheet. The location of seismic lines was
changed from Tonagh Island, because of the danger of environmental impact on the
vegetation and alteration of outcrops. Finally, a proposed large-scale seismic experi-
ment across the geological boundary between the Napier and the Rayner Complexes
using helicopters was determined to face operational difficulties and will be discussed
laterly in relation to future plans of JARE. This report is focused on the environmen-
tal acessment for seismic explosion experiments in the Antarctic region.
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Table 1.  Summary of seismic experiments on the
after 1990 and reports at SCAR meetings
are also shown for comparison.
Reference Country Region Year Experiment line / recorder pt.
[ (Published) ]
I [ previous JARE cxperiments ]]
Tkami et al. (1980) Japan S route 1979 S0km / 10pt.
lto et al. (1983) Japan Ongul Is. 1980 1km / 8pt.
Skm / 11pt.
Tto ct al. (1983) Japan Soya Coast 1980 10km / 10pt.
Tto ct al. (1983) Japan Mizuho Platcau 1980/ 81 300km / 27pt.
[ (Published after 1990] _ |
Sroda ct.al. (1997) Poland Antarctic Pcninsula shelf 1984 /85 total: 1000km (7lincs) / 7 st., Sch.
Jarvis and King (1993) UK Larsen Icc Shelf 1989 2km / 5.2m intcrval
King ct.al. (1993) UK Near Rothera Station 1991 test of airgun
King and Bell (1996) UK Ronne lce Shelf 1991/92/93  total; 158 km (6 lincs) / 300m cable
Jarvis and King (1995) UK Larsen Ice Shelf 1993 24km / 48¢ch., 2.4km cablc
King and Bell (1997) UK George VI Sound 1994 /95 23 km / 50m int., 48ch.
Jokat ct.al. (1997) Gemany Filchner-Ronne Ice Shelf 1994 /95 150 km / 12 st. + 2.6km cable
Vedova ct.al. (1997) laly, Germany Transantarctic Mountains 1993 /94 300 km /58 st.
USA
[ (SCAR reported) ]
Bannister ct.al. (1996) NZ,USA Ross lce Shelf 1990/91 140 km / streamer cable + pt.
96 km /
Bannister and Brink (1996) NZUSA Wilkes Basin 1993/94
Nixdorf (1996) Germany Ekstrom lce Shelf 1993/94 20km /
Nixdorf (1996) Gemany Foundation Ice Stream 1994795 70km /
King (1998) UK Orville Coast 1996/97
King (1998) UK Candlemas and Thule Is. 1996/97
King (1998) UK Evans Ice Strcam 1998/99
( (Planned)
JARE-41 Japan Mizuho Platcau 1999 / 2000 17km / 170pt.

170km / 170pt.
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Analysis Target depth Seismic source Explosive charge Shot hole / depth
refraction testing measurement explosive 560k g (ice sheet) mechanical dnll / 63m
1000k g (sca) 110m (sea)
refraction surface laycr cxplosive 0.1-0.7kg (rocks) mechanical drill / 0.5-0.9m
80-100kg (sea) 55m (sca)
refraction upper crust explosive 20-100kg (ice shect) mechanical drill / 5-30m
refraction deep crust and Moho cxplosive 1000.1400kg (icc sheet) mechanical dnli/ 100.143m
2977xg (sca) 160m (sea)
refraction deep crust and Moho cxplosive 50-100kg of TNT (sca) / 6km int. 80m (sea)
reflection / shallow refraction fim and icc layers cxplosive 2.27xg / 250m int. hot-water dnll /9m
reflection icc shelf thickness airgun 25kg weight / 100kg compressor 05m
rcflection sub-scabed (1.5s TWT) explosive 2kg ammonium nitrate / fuel oil hot-water dnll / 10-15m
reflection / shallow refraction sedimentary scquences explosive up to 8kg /up to 64kg hot-water dnll / up to 9m
reflection scdiments bencath ice shelf cxplosive -200kg / 50m-2.4km int. hot-water dnll / hand-dug pits

reflection / refraction

reflection / refraction

reflection
reflection / refraction

multi-channcl array
reflection
reflection
refraction

reflection / refraction

reflection / refraction

reflection
refraction

deep crustal structure

sediments and upper crust
355 TWT)

deep crustal structure

ice shelf and crust

fim laycrs
icc thickness
icc thickness
rock vclocity
crust

crust

upper crust
decp crust and Moho

airgun (sca)

cxplosive

explosive
cxplosive
cxplosive ?
cxplosive ?

explosive ?

cxplosive
explosive

ammonium nitrate / fuel oil

/ 150m int.

£0-530kg Gice sheet)

{oversnow)

foversnow)
500m int.
500m int.
(rack outcrops)
(oversnow)

(oversnow)

100-300kg (icc sheet)
300-500kg (ice sheet)

10-20m (sea)

hot-water dnli /9-39m
multiplc shot pattern / 4-20

stcam dnll / 30-50m
stcam dnill / 30-50m
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Fig. 1. Planned seismic experiment lines (A; Mizuho Plateau, JARE-41, B: Amundsen Bay - Casey Bay region,
Proposed, dashed lines; Future plans) with geological setting in eastern Queen Maud Land and western
Enderby Land, East Antarctica. Four distinct metamorphic complexes from the Archean age (Napier Com-
plex) to the early-Paleozoic age (Liitzow-Holm and Yamato-Belgica Complexes) are indicated (modified
after Morovosnr et al., 1989). Syowa and Mizuho Stations are situated on the Liiizow-Holm Complex.
Metamorphic grade increases progressively along the Prince Olay Coast to the Shirase Glacier.
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