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An unidentified geophysical event recorded with L &R-ET
gravity meter at Zhongshan Station, Antarctica

Hao Xiaoguang

Many geophysicists thought that the earth’s internal activities indicated by
using gravimetric observation on the earth’s surface are unstable. The reason
why they did so is still unknown. So whenever an unexpected abnormal event
occurs. it usually greatly attracts scientists’ interest. A theoretic leap resulted
from the study of an abnormal event such as the earth’s free nutation was
discovered in 1891 by Chandler from his investigation of the latitude’s change.
Besides, Benioff discovered the earth’s free oscillation from the earthquake
records of Kamchatka Peninsula on Nov. 4, 1952,

From 22. 00 UT Jan. 25 to 10: 00 UT Jan., 28, 1997, a 60h stable
disturbance was detected by the Lacoste & Romberg Earth Tide 21 Gravity meter
which was installed at Zhongshan Station, Antarctica by the Institute of Geodesy
and geophysics, Chinese Academy of Sciences. The disturbance’s maximum
amplitude is +3 pGal(1 pGal=1X10"°m/s’). After denying the possibility of
instrument malfunction or external interference, the author thoughts it to be an
integral, typical but unidentified “geophysical event”,

The*“event”may be divided into three stages: start, outburst and recovery.
It started from 22.:00 UT of Jan. 25. At the start stage, the recording curve line
became thicker and thicker, i. e., the signal’s amplitude was gradually increasing. After
18h from the start, the amplitude reached to its maximum and continued stably
for about 17 h. This is the outburst stage. From 9:00 UT of Jan. 27, the
disturbance decreased. The state restored completely at 10:00 UT of Jan. 28.
The event totally lasted about 60 h.

Generally, a gravity meter can record two kinds of information: (1) the
earth’s surface quakes; (2) a matter disturbance, The former gives us some
geometric information caused by gravimeter's slightly shake, and the latter
shows the physical information caused by the change of gravity. However, they
often happened simultaneously in the same event. But in some cases we need to

distinguish whichever is the master.
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In Antarctica, some quakes resulting from earthquakes or avalanches can be
recorded every week. But the“event” recorded by ET-21 was greatly different
from these quakes. Firstly, the “event” needed tens of hours to reach its
maximum so the sign of its occurrence can be found. The surface quakes burst
out abruptly. Secondly, the“event”outburst stage lasted tens of hours, and its
amplitude was stable. For the surface quakes, it only lasted tens of minutes, and
its amplitude was unstable. Lastly, the“event” recovery stage lasted tens of
hours, and it s amplitude vanished slowly. For the surface quakes. the amplitude
vanished abruptly and the recovery stage lasted only several hours.

Since the propagation velocity of earthquake wave in the earth is 6-8 km/s, it
spreads the whole earth at no more than half an hour. So the event. of which the
start stage lasted tens of hours, can not be caused by earthquakes or avalanches,
1. e., its gravity effect mainly resulted from the matter’s disturbance rather than
the surface quakes, which are related to earthquakes or avalanches.

If the matter's disturbance resulted in the“event”, where did it come from?
The earth’s curst, which is solid, cannot be movable. The viscosity of the earth’s
mantle is very great, so the velocity of mantle flow is very slow. The temporal
scale of the disturbance caused by mantle flow should be the order of months or
years instead of days. So the event came from neither the crust not the mantle.

It is reasonable to attribute the event to the disturbance of the matter in the
earth's core. Firstly, the earth’s core is a state of liquid. The temporal scale of
its disturbance can be within several days. Secondly the polar region is the
nearest to the core. So the possibility for a gravimeter to detect the core's
disturbance is the greatest. Just like the terms of the earth’s free nutation and the
earth’s free oscillation, we temporarily named the event “the earth’s core
disturbance”. Nevertheless, it still needs to be further proved.

After Jan. 25, the earth’s core disturbance also occurres on Feb. 9, 19, 23,
March 29, and May 8, 24 at Zhongshan Station. At present the earth’s core
disturbance is only an assumption. If the earth’s core disturbance occurred in
group. how long is its outburst period? What is its origin? It is a strange
phenomenon that in the period of the outburst of the disturbance group the
earthquakes occurred in Tibet, Xinjiang, Iran, India and New Zealand. Whether
the disturbance group is really related to the earthquake group is still in question.

So further studies are needed to testify these assumptions.



An unidentified geophysical event recorded with LER-ET gravity meter at Zhongshan Station. Antarctica 3

References

[1] Melchior P. The tides of the planet earth{ M]. Oxford:Pergamon Press.1978.

[2] Jeffreys H. The earth; Its origin history and physical constitution[ M ]. London:
Cambridge University Press. 1976,

[3] Moritz H. The figure of the earth: Theoretical geodesy and the earth’s interior.
Wichmann.1990.

J& # (Chinese Journal of Polar Science)1997 £ % 8 £ % 2 ¥



CiWAR=T 7 W) ESB: S
AEEL, FFRF. ML, BB, HaH
oy | =

WREAAR ARXEMEBEREXMEAHENE T . XTEHRC A
KESCERGE ' HEGEF 5 — L IR ERTEUNE BRI S Rk
A IE AL R A S BIR AR . B K 2 824 ORI A B8 56 sl A ] %2 1 % kb i
AIEM .

1976 4 11 H 7 H ERUR 6.9 BB AT 57 /NoF, 75 B 43-8 i £ 55 78 8 4 J& /K
FEEESC R T A MR . 19884 10 A 18 H 17 i, 5 B &4
AL BRI R K A B K 0 BE @ Bk vh B 3h #5420 16 /it R BT IR S 24 8 /)
W AT 6.1 SRE” . 1998 FLFMIK HE RS E SR LC R AR L
ZRNEEHANPE SR EIL EREUMAE G BT & AN R BT
FRAE S AL Ah - (] i o8 B0 5 A 4R 2 L R A O 28 & 0 R 4 3 A ] REAE R K 48 I Al Jk
) —Fler,

AXHMET LERETCOEHMNEEHRF LB ERE NS HRSE &4
WEMRMCR.FFRELHEHENDEDOBIRYEERH ST T L
it
S

KT LRR-ETCHENMMICERMERASITHE. THEHELENS
B E. Bl REFICRMNEHRWHMAE AR 1L, EENEA#Y
Mgk ZARMA. dE 2 AL A 1997 5 H 24 B 7 8 (B0 FF 46 . & 1 B 95
Meh B E MWL L RN K, (#4585 A N R 40 /9 Bl 28 Z i 2 # .
BB 3 A RSO E BRI S A 25 B 8 A Ak EMK
KB RIEEEA RS M, th/EREE#m /. B4 2EH&BMsG A25 HD
W KE, mE SR EENEHRFHEH 4L /NG T 5 H 25 H 23 8
SO ELERETHRIWE. EHEMLNMNBEAMEREGEHRE LB/,
5 H26H 121w L ¥R, 2dBMASA 24 HTHIFHEZES A 26 H 12 1%
BEHL RS 53 /DT,



=B E S E

(@2}

E = EEmESE T : S
e L & J's;o 9=‘0. 10:1)5 ﬁo = 15:06
135::0 07:00 “:’» =
e 3 97.01.1
| S : : : = - vE

5:0

- 06:0

B ERIC R E S Y

=
T {12:007 | e
11:008 ! [ ()1} a*‘
=3 : 0:00 : ,'_ =EESES 0
07:0 8:0 9:00 SEESZEEsss
= BTy

H 2 CA R B E I

E — I
e
0 T By

11:00

10:00

ettt
—
w

KT

b, SR

.%L.
N

0 11997.05.24

07:0( 8:0 9:0 = SEszsmzocanal

x

Bl 3wk Eh s B BOK i E Y



6 MR AT IR R — AT S B R B 5

12:00
e
T

ww

3 R E g A8 5
TNV DN AT ]
9y { T 2 143
N 4&+,. L - L
8 ER . I |

12:10

b e gy

21:00 22:00

23:004 4 SR RS, 102:00 |

QC 578§ 3 :
1997.05.2 03:007

! | 't ' T Tl f
~00:00 1 {01:00

7()4:(!0

M5 EHESRHER LR

= W

Hi R 4 B8 2 R 4 4F SF C A TR B M BR A B A0 5 3h 7E Hb R 3O W | A R 2 AS
BENBEARAREEXRAREENIREE ., UL, 5 255K T (00U %
B RER R EE, Sos W E R K&, &I 5TR R #
MEHEL R LMK EHEBRSE P A2 G, ek B B EH
B/ S. C. Chandler F 1891 4 M 7 B 45 fk i WL 0 %8 &L b & BLAY- " . 1l H. Benioff
MM 1952 48 11 H 4 AR S M EIC P HHAE IR B B IR & "% 22
=57 A

1997 ELFE  EHEMKHT IH2HA3A29H.5A8H.5H 24 H,
6 H10 H.8 H 31 H .#6mt$i‘ﬂﬁitmtﬂﬂmﬁmqﬂmiﬁ mEEHEFHK
By BRSO LB R IR 4 X M4 R I sh R AT RESR b RO LT 2



EhmEsh 5 E 7

B BUAMRA M. 514 h B 54 30 /0 4 R 35 300K [ 4008 0 o7 BE M R
K B8 402 B o B AR K 3 80 O 40 0 RS L L4 B 4K B0t AR R I % R LK T I
ZRILASUUE. Ftk 6 F S 858 30 V74 T 42 60 M 30 2 T BE Hh e 2 78

BB ES KBRS —-HREHL THS TS aRANEEESRY. &
1789 P 8838 B N7 % R RET R 3 2 R . YRRt B R R B AR R Y
FEREEHD MR EMAN¥SBREFESH BT ER—RIES %R
RE, SR RAEMEERSHEZE, £RHERKSH AT T 845 #
fLLBF KREY. . EESEARFESEREMAREZS R REQBSE®. 15K H
X PG EFEEPER TP . MAMBREMAESIENZ R EEKHIES
KA. HERBEES KX R EFEMNSb@R AR EETEN
WA EE A ER R B B B S IR IRAIE 3 7= 19, B0 AT LA & o HIL IR B 3 2 17 AR BE
H T HE IS, A% P R P — 4%, th RT BB 77 76 & S R B 8] R BE AN AR (] 55 W) 9 1 7 45
WEAEERENMBEARYSEH., SERYOEWEERENNSBITEL
He % W 0 IR B0 L AT P A B S 2N . T O U Bl g 2 0 ) A B 7E b R %
wiFR+AEEM. NHFEENSERE R REEEES R AEEEYI TR, B
RGP MR BAEA RN SEMY, CREEERE IR . WX ek
FYI RN B R EENT.

B RA_E R0 4 40 A R R0 48 HE T 1 S, Hh R 3 7R ARt LR St R L s N
W) J5 4 B B T A7 2 S0 A B R L B O B R, 7 7 R ORI 30 X A 4 B Y AT REME IR K.
HK B RN R ERBAES EZBR MR ELATREGENS
SR S ARAREZE LR o2 AR . T o B A B A R T, 7 (A A% X L 30 3 42 400 T
WA TR A. SHMHAHEH" M R ARG WRE RIOTAGE
B} 4183 — A5 75 3F — A5 ORI 0 BF 95 30 S 55 A B G B B AR A A B R B s R IR
TEFMIFREIE .

B (B0 B 5T R B, Mo K P BB 4 R B 3 9 T ) AR 7E R AR AR G AR B
(BAE“E S B E " (H B 35°21 32 ) Ab U JL-F A, X i BB 96 A% B 0 AT A LB
SRR MK Wk AR R AR T S UAEEIR
.

BT i o k% D0 30 7 0 3R B 7E B RIE IUUR — R RS I L B AR 1997 4R
B 6 ML B B Eh B R AN PSR RS L AR 4 X R U B BT i 2 KR
BEE? TR -MKEG? TRIARBITAENER M ERNBIKK? FE
EEH A EHRNR RS, B TR RSB RROFEIMAESERE TH
EFEH S RPE . A AN BN R SR RO 5 R
B R, MBREESHEIAHE A a5 RAE R KR B AR A/



8 BRI AR E - RS RARAR

“HLZE BT R MR K E B I R R OV E SR T RE

B % ik

T17 Mogi K. Interpretation of leveling data before the Niigata earthquake of 1964 [ M.
Japan: Bull. Seism. Soc. Japan.35.1982.

(2] D% AGIEFE K. %. 1966-1976 d[E JL KR IM]. JL 57 - & h AL L 1982,

(3] Mt o KR E P EMERBIREIE M. b et & B AL 1993,

(4] BRPEAE. 2 REE . X [ AR 8 ER R R R AT B 80 Jr ¥ W 5 1F
FEIML b 5% 8 7 R AL L 1993,

(57 3R, K E-BA & E M R B AT R HLE AT 5. KF-MA sy R B 9T . [ K 7R
Jai Bk e W 0 ) 4 L b AT HB R HH RRAL L1993,

C6] iFmik Bpidig . £4 . % RENEHRS . —MEFOBRMATEHLRFRI] HEFR.
1998.20(6).628-634.

[7] Chandler S C. On the variation of latitude[J]. Astronomical Journal.1891.11,83.

[8] Benioff H. Long waves observed in the Kamchatka earthquake of November 4. 1952[]].
J. Geophys, Res.. 1958:63.

(9] Hide R. Free hydromagnetic oscillation of the earth’s core and the theory of the geo-
magnetic secular variation[ ]]. Phil. Trans. Roy. Soc..1966:615.

(107 M TFEE I RA MEBME D RE S SEOR RO R E - ErEmL) ] W

R .2000.29(2):109-113,

BB ETE SR EN001 £5 3H



BONK Hb = i) B 8h

L, DR, FREF, B K, F 4,
AR3ede, 2 BB, XARE, HRPE
—.B B

MR RLZERCT AR NG RE RN LR
AREN.BEMEAEEXHMAREMWER. U S4HEEREINHON
BT RE B R Z A 0 S BT, B T R U A AR K %R . Rk B I Y R
MREMISBEERSRBEW LA R EORRE R ARERE. Fl, kA
HEZHZER S. C. Chandler T 1891 &£ NS G AH W THEH B
P & B A9 1E B 5 74 B e A s BE R A ) A LT BT R b R B, T H. Benioff JU A
1952 4F 11 A 4 HIBEME SN RICR P I AL MR A Bk G %4
ik,

1997 4F 4 # 48 30 B m % o 1L o FIl A Lacoste ET-21 | J74% 6 YRR I 5 8 &8
M“E MBS PR RN 1997 4£ 5 H 24 B 7 Bf (BB B FF A,
“HAOWIAEMEE WML L REFRERIES A 25 H 8 AL KFIR
K BKEEL R 1.5 pGal, i 5 REE /N FE“E MW" IFHR A 41 /i
F.F 5 H 25 H 23 830 &4 T South of Kermadec Islands 7. 1 R3RFIHE B
BRI 2 7 800 ToK.“E B R RE EME R ML F R/ .8 5 A
26 H12 B 522 F B, 3 B3 Fear 53 /N, WE 1 EAE 4,

08:00 09:00 10:00 11:00 12:00
06:00 07:00 ‘ .

1997.01.18

Bl #EHEWHL



S B W IR AR R — R B %

FEE T | e
ESE CrriEl | R 1997.05.25
: veoo iy s e e T |
LIWG 0500k T
o 12 —- . gt G ‘,;]"‘ =% |
ot ER. "REC=SE
=)

2 A&

o 12:00 o e -+
ii41

-t
-~
——

AL QN 4t

e -

- = 3 { ——
TERET. i
il ] L = =B { =
SR
= i
= 4 -t
-
™ SEEEgESt SRS
S = = .
s ¥
=3 o o e vl o
= == :
1
o PN = - 00
= 00:00 3 © 101:00° i
: t: - B »“.q._‘,-’:-
e =T ' ; == . 1 104:0007
EESTSTEEs =i el = = 2 et
= L - — ; = th e e = > % E
:__i..,; = e : e 3 | ok = 41 T At E
= 1 Tt i o 1o B o o o o O i iy E

5 4

FE T PLA ™1 /N IR K T 7. G A



DU A s RE T 8 A7 4 8h 11

LUK s RE R E R B R

2008 5 H 12 1 6 B 28 43 (HEFHH) U & B B &4 8.0 0 A Hb i . i o
1000 Z T ok i b B B T B 2K H R R OB A R W B 5 5
Lacoste ET-20 Jy {03 B st ol 3 7 A | A0 3h 7 B0 4 - I\ K% T 86 S T 5
T TE R R CR BN O T R KR E A 0. 8 uGall LBl KEE AL, W
B SCEFnBR#E % ek .

2 —
1.5
1}
= 0
‘"J» L
11- 44 . 1 = L i
| i
1 | |
7w|\¥ i i i 1l m I‘
9 10 11 12 55 1) K Ho 58 13

200845 H it B/ K
5 AE"EAMET8 N RE T 8.0 KU KHbi%

XK Lacoste ET RYE A7 00 0 9 52 5 & S 408 " & o€ & M B9 L i ] A
[ H S[R3 R [A (ET-21 5 ET-20) X 808 15 W 45 By o SEHES 7m
MR 1 AHIE 2 LR AT Lacoste ET-20 & f74X 2008 % 5 H 8 H & 13 H Wil
G RL AT A B0 4 BT FRATTAS BN 0 AR

(1™ BT T 7 4K 307 1 7 o B S M3 R A 7 K A - — PSSR SR 1

(2)" R E AP IIRIBIE £ (1~2) pGal £4 .

O EME LB NESHAYE 1~8s h.
EEN 1

X TFBEATI S S B RS G R A — SRS, T IZ AR T M BUR
A5 KA L R A 7 A A R Bk e

(275 7 75 A0 1] B0 5 . 7 2% Fh (S 2% LI B0 o AT B "L R b R EL Jy P AT
A EBRRd, BRMNEMKNREH AN Kizawa(Ri#) F 1972 4 {E



12 BREBMKRR — "RATHKN"ARHER

GS-12 AR ME R P R .1964 4£3 A 28 HAYEEMPIHTM 8. 4 BKE
M19644£ 6 H 16 HHARKB 7.5 RHBH“BAUENRN”, BB 3 XA —
RIMBRKSIBMEENBYHA L. —-EFEIREBLRL N

“RATESHMN Y S SRR RPZAMOKES GRS - MEBEEMM
. HAH Kanamori( £ )T 1972 EAEEZE DI 10 000 FX B EE MM Pasa-
dena B G MK A BXNAICE PRI T 1960 5 A 22 HEF 8. 3 R KB
BA/DEM BRI RN XM KERO RS RUTREELMHER g
“RATEE R AT A K S ERMERRIE.

B & 3Tk

(1] #BEX. LERETEAMERKR P LK ICRE ANHBESEH (] R BF5. 1997,
9(3).:214-215.

(2] MBEKFERE BXE. S EHAEARDSHEL] R L 5HE,2001,21(3) .
9-13.

(3] R oL, RS Bk SR X R4 T[], #ek ¥y ¥4, 1977,20( 1),
20-32.

(4] s Bl 5@ — KA B ]. B R#4H#.1984,6(1) 1015,

(5] B W AR, %, K BT 20 i R BT R A9 4 3 RO A s AT JR ()], s /R
2 .1984,6(1):41-56.

(6] BRiE4E B HE NEE HHAREERSERHFERNT] HRFH.1986,8(2).
211-225.

(7] GkEIAE . ATEN & ARAEAA . %, 1976 SEHAE 7.2 R BATLA R ¥ UM RAFE KK
EAREEHHR PR AL AR 4%, 1994.16(2); 57-61.

[8] WBER . DX 19944 2 A 16 Bt M. 8 K BEWMBMEL R[] #HE.1995(1D) .
20-28.

[9] Dziewonski A M, Gilbert F. Temporal variation of the seismic moment tensor and
evidence of precursive compression for two deep earthquakes[J]. Nature, 197.4. 247,
185-188.

[10] Kanamori J. Cipar ] J. Focal process of the Great Chilean earthquake May 22, 1960(]].
Phys. Earth, Planet. Inter, 1974, 9. 128-136.

{117 Kerr R. Quake prediction by seismic oxymora? [J]. Science. 1990, 248 1490.

[12] Ihmle P F, Harabaglia P, Jordan T H. Teleseismic detection of slow precursors of the
Great 1989 Macquarie Ridge Earthquake[]J]. Science, 1994, 261: 177-183.

[13] Thmle P F, Jordan T H. Teleseismic search for slow precursors to large earthquake

[J]. Science, 1994, 266 1547-1551.
[14] Monastersky R. Before the quake: Detecting the slow groan[ J]. Science News, 1994,
146(23);: 374.



