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The Foresight in Seismological Research in Antarctica
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In this report we show the recent situation on seismic observations carried out in East Antarctica and propose the
prospective seismic observation in the near future. In general, it is necessary to utilize seismic data such as seismic waveform,
travel times and mechanism data derived from the natural earthquake occurred in the whole earth, in order to elucidate the
deep and shallow structures and dynamics of the earth. For the purpose, it is important to perform seismic observation
continuously in Antarctica under severe environment.

Broadband seismic deployments at Showa and temporary stations have been carried out since 1996 in the Lutzow-Holm Bay
(LHB) region. As shown in Fig. 1, the recorded teleseismic and local events are of sufficient quality to image the
heterogeneous structure, depth variations at the 410 km and 660 km discontinuities and dynamics of the crust and mantle
beneath the continental area of LHB. During a period of IPY (2007-2008), the broadband arrays in LHB make a significant
contribution not only to the permanent global network of FDSN, but also to such projects as the Global Alliance of Regional
Networks (GARNET) and the Polar Earth Observing Network (POLENET). These observations within the framework of
international cooperation can conduct the cross section of the crust in East Antarctica (see Fig. 2). In the near future, it will
be necessary to promote the international cooperation. Under the JARE operation, we hope to install the semi-permanent
seismic stations in the inland and ocean areas.

The first refraction seismic exploration were carried out in the Mizuho plateau by JARE-21(1980-1981). The new program
“Structure and Evolution of the East Antarctic Lithosphere (SEAL)” started in 1996. According to this program, JARE-
41(2000) and JARE-43(2002) conducted the refraction and wide refalection exploration with the high density temporary
stations to investigate the crustal structure beneath the Mizuho plateau (see Fig. 4). The refraction and reflection analyses
revealed that the crust is composed of three layers and the moho discontinuity is located at about 40 km depth in Figs. 5 and 6.
Because of clear reflection waves observed in these explorations, it is expected that the reflection exploration using the big
vibrator or the land-airgun will be carried out in Antarctica in the near future.
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EHWETHIENTE. Fig. 1 Distribution of the seismic stations in the LHB region
(left). Distributions of the 410 and 660 km depth discontinuity (right).
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Fig. 2 Distribution map of seismic stations planned for deployed during IPY (left) and the cross section in East Antarctica (right).

global HEEOMEII A H L L7 HEIBIICIL, KA BMBORE /LA THY, FIC, MBS BT
7 local RBBBORM AL, ZRZNOT—F AHAL, ZLHT, BIIRERMEE Y 5T 5
Th55. LE#oT, Ak, JARE &H0LIC, RHOBMBTOEAC L SBMBORMRASLENS. AR
BT, BEFOBRMILA 250 L EEHOBNAORBEASS NG Ths 5. £72, IBRICH VT, #
SKOTFTE 2 5 BB & MRk © 2 onE, RIEHSIG B 218 M T 5 2 L1080 EBTHETH 5.

[2] ANTHEER

JARE-211Z & 2 REIB A2 B ITIERA 231980~ 198 14 IZEfE S e, 19964,  “Structure and Evolution of the East
Antarctic Lithosphere (SEAL)” HENAZ—FL, ZOFHBEO—>DTr =2 k& LT, JARE-4l (20004) &
JARE-43 (20024) 12 X 2 KIAMEN THIZERE N K Sz (Fig. 328) . @& BN & 2 5808 55
BEICKLY, ZTIEERT OGRS E LA LT N TE (Fig 428) .

HFUE R T OHGEAE G O R E RIS, MDA 3EHMETHLZ L, £ LT, AAKRD XS REINOMIE & H
L, TOREHREN TV THLZETHD. 2L, —
DR E RHEZRERNICB T, HERAICHE -2 EEn S P, S, L . [ L i

l.uuow Holm Complex

LD SEo TS Z L 2R LTS, —J7, JARE-43 OO (Pl oo st ——
SP5 & SP6 DRI R 545 LMD R 72 5 P IS 113 @M oo )
FEIX Y OBREROIER L IHIE—F L, ElRomimg Y o

MBIRD L aRELTND. ‘

JARE THM ST X MIFRELEE TL L L ATHERE | of s -
OEBIZIE, HERKHEABI SR TVD. Zenb, M 1 Z IR . <
IS 31 B BRI RE A TH D L B NG, EE, | S N
JARE-51 Ti, #A Y7 ABICBNT, BIE RS O T % wor | b 8 oo
BN EmI N, 5%, DRI EMHE L THFERLEAER | A *sa
HZENRBETHAD. TR, KEAL Tad g 205 (.
Rz 7Hra NTHUE S T 5 -HERE D FEQA WS, % uial\ W [
MUT & - T, KRB HUE PRI 872 5 B R OB AT & 5 O ITE T | wween
B 7e & OO T Z L HIRE IS w N “ ° *
Fig. 3 A map showing the seismic profiles
operated by JARE-41 and JARE-43.
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Fig. 4 P-wave velocity models along the JARE-41 (left) and the JARE-43 (right) profiles.



