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Performance Test of Seismic Data Loggers in Antarctica

Toshiyuki TANAKA' and Masaki KANAO?

Abstract : During the winter season of the 36th Japanese Antarctic Research
Expedition (JARE-36; from February 1995 to January 1996), We carried out
seismic observations using data loggers (Hakusan Corp. LS-8000VF and LS-8000
SH) around Syowa Station (69.0°S, 39.6’E). We did experiments to evaluate the
capability of the loggers under meteorological conditions of Antarctica, such as
low temperature. It was confirmed, even in the winter season, the loggers operated
normally when a heater and blanket were used as protection against the cold.
However, high voltage offsets and increasing input noise are seen at temperature
below —40°C. In the spring and summer seasons, observations were carried out
without any problems so that we could record some seismic waves. This report
describes observation methods, observation results, discussions of noise levels,
troubles encountered, and plans for future outdoor observations.
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Fig. 1. Location map of observation points (filled circles). Light gray areas indicate continental
ice sheets. Dark gray areas indicate islands and snow free areas of the continent,
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Table 1. Summary of all outdoor operations for performance test of data loggers.
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Table 2. Input components into each channel and measurement parameters used in the three
operations described in Section 3.

# = 5 B Fr YRIVEANKS (0= NRT4NF | KAy BT v T r—¢
€)) AAIWT A& A| chl: EF, ch2: @ik, 30 Hz 6 dB 10 Hz
ch3: %HpE, ch4: Bi%
) S16 chl: EF, ch2: gk, 30 Hz 40 dB 10 Hz
ch3: #p4, ch4: Bk
(3) VF |5 v 7+ 75 chl: @l ch2: LF, 30 Hz 60 dB 20 Hz
ch3: k'F, ch4: BX
(3 SH |5 v 7 & 7 7| chl: W, ch2: LF, 30 Hz 60 dB 20 Hz
| ch3: 1F, ch4: BAMK




HRB SR E ORI & 1 5 B ERFE 337

P —BE Y —DZFIEF - VO ANTHRE L., REDOTHICAVIEXSA
» (HEE/I20WRE) oA —EmicUhicET 2L Lz, BEHREKRHADOD EL
SoA—2EAUEIICLTHE-T.

3.1. (1) BEHOEHR

19954E 8 H 2224 HICA AN T A2 2D E LR LIETBREZIT-7 (K 1).

BlEiT>& & F— 9 oA — (LS-8000) I35 14 v—42HVWTOATHIEE-FE LY
H—RILEIPHARMEE—-FDOIbVFhhZESS CCTRFEROMHEEICEZSVL, F
WATHIEE - FE#R L. R2IORTEHITF + VR (ch) 4 ZBKRE LI-BHHIL, 8
HETOETF R FOBEBETE v 4 -2 0BT To /N —28fEs 85 L, FEROSH
SIEWEREA 7y bBELBRIENHSIDT, ITNEE=F—FBDTH 5.

o —EEBELRHA»DOERITIHFEH 7 — X (JARE-35 HB) HORRE QkWEE) » o8
K[I—FFSLAZEE LB LI, HRE Vv — DR 60m THB. 4 —0DFK
BREAK 2 1R

B TIHMER DD, 947 —DRAT Y2 — VKEDHICoH—%2EEBIH B &L TX
Z, REWHTH -7, ¥R, HEBETFTHHOE=-VRICANTELHEOL - —DKREH
LIOIC30 33 EEL T ETUb EM o, /2, NV 3B EFTED SN OEBIEL
BRSO T, HEMOBEVWEERET 4 X LA THE-DXSICFRE -7 £, HBIN

B2 2ANTZRFR, EXRLETOE VY —KRUo A —EERR
Fig. 2. Photo of installation for sensors and logger on Kizahasi Beach, Skarvsnes.
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Fig. 3a. Observed seismic signals from an earthquake in the Pacific—Antarctic Ridge recorded by
HES short-period seismometer at Syowa Station. The time is universal time.
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Fig. 3b. Observed signals in Skarvsnes. The horizontal axis is universal time. From top to bottom:
U/D, N/S, E/W, and open in order. It is expected that the seismic waves were reached
around the time 1324 : 12.
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Fig. 4. Photo of installation for sensors in S16.
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Fig. 5a. Observed seismic signals from an earthquake south of the Fiji Islands by HES short-period
seismometer at Syowa Station. The horizontal axis is universal time.
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Fig. 6. Photo of installation for loggers in Langhovde. The left one is the LS-8000SH and the
right one is the LS-8000VF. Cyclone batteries are by the side of each logger.

[ T T T l T T T ] T T T l T
SYO VERT -
JAN 07 (007), 1996

SYO _ NORTH
JAN 07 (007), 1996

50~ ’ i
| v

i
50 -
- E
C T T T T T T T T T T T T T T 1
o SYO EAST _
I JAN 07 (007), 1996 |
Olro
22 -
; C L | 1 L 1 I [ 1 1 1 1 1 | 1 l—‘—
13:27:40 13:28:00 13:28:20 13:28:40

B 7a BF0EM STS MIEEHciddka e v o Y BEOMEE. 2 —F — BB 0.5 Hz D/ A /3
A7 48— T TH S, I AR
Fig. 7a. Observed signals from an earthquake in the Solomon Islands high-pass filtered with corner
frequency of 0.5 Hz by STS broad-band seismometer at Syowa Station. The horizontal
axis is universal time.
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