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Abstract

According to the Seismo-geothermics working method and using the GVP volcanic material of
Smithsonian Institution web, the mantle plume data of mantleplumes web and author’s seismic
cone data, this article comparatively studied the dependency of volcanic activity with the hot en-
gine belt and the cooling seismic belt, volcanic eruption type, the rise and fall of volcanic history
by tectonic units and statistical unit of cones and plumes, and discussed volcanic origin and possi-
bility of volcano prediction on the hot engine belt, which made the theoretical foundation of Seis-
mo-geothermics volcano prediction method study. The study shows that the genesis of volcano is
related to mantle hotspots, the seismic cone and/or the mantle plume. The energy and the thermal
material of volcanic activity may come from the deep mantle, which constitute the two different
types of volcanic communities called as cone type volcano and plume type volcano, and with dif-
ferent mode and rule of activity respectively. The hot engine belt and seismic cones thereof are the
main body of the global volcanic activity, and the main geological disaster in the world, which af-
fects the human survival. Therefore, we should expand the volcanic prediction research ideas and
strengthen the monitoring and study of subcrustal earthquake activity, which perhaps can bring
some new hope of volcanic prediction difficulties on the hot engine belt.
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N KL BN P, VR T R T AL, LR vk SRS 2 A [1]-[3]. % F
ST Ll B R R L K AR 2, A A S S M (AR e bt fffh” i R AR
BEFR . SRTT, LR MR i B eh g — T ORI, BRI T SRR AT 26 T M SR A 1) — gt
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2. HRAYIEER
ASCHER R KL, BUE Smithsonian Institution ] Global Volcanism Program (GVP)M35[1],

PEFEBURIOR B www.mantleplumes.org R TT[4]. EE# S H BUBRR LA G, HHR EBRRIE SRS, 4R
7R AR RS, R AT ER A RS B IE R 2 L R LT PO RIIE 1A R [5]-[ 7] IXEE BRI 2R
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Figure 1. Division of the hot engine belt and the cooling seismic belt; (a) Volcanos be-
tween 1900 to May, 2015, (b) Holocene Volcanos Number and name of seismic cones:
No.01-South Chile seismic cone, No.02-North Chile cone, No.03-Guatemala cone,
No.04-Haiti cone, No.05-Bering Sea cone, No.06-Okhotsk Sea cone, No.07-Japan cone,
No.08-Huichun cone, No0.09-Northern Mariana cone, No0.10-South Mariana cone,
No.11-Taiwan and Ryukyu cone, No.12-Philippines cone, No.13-Salomon cone,
No.14-West Tonga cone, No.15-East Tonga cone, No.16-Indonesia cone, No.17-Burma
cone, No.18-Hindu Kush cone, No.19-Mediterranean cone, No.20-West Mediterranean
cone, No.21-The South Sandwich cone, F1-Manila cone, F2-Andaman cone and
F3-North America cone

1. SIRAHEFVANE NLSETNNIS; (2) 1900~20155 BIALL, (b) SHHt#
KRR S R AR : 0L BEF, 02 4L2F, 03 D4, 04384, 05 BLE,
06 SPEXRTE:E, 07 BZ, 08 hEFEFEZE, 09 LD ETL, 10 SETH, 11 85Kk
Tirk, 129EER, 13 %I, 14 iz, 15 Rz, 16 ENfe, 17 4af), 18 S4EREE
ft, 19 #beil, 20 thARsEFEO, 21 AREE, FL Dfehl, F2 ZiE8, F3 ki
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1, B SR 2 00 TR AR R R R IR YE R VS Bl 0 BRI 1 24 A HE AR, 6 R A A A
KR X MR A i (seismic cone)se —FREISL A B HEAR, b IRVEHLE R R IR LA N, 2
I RIRTE 740 TR (VE WA SCRR 35 S Pl AL~T5] AB) o DASRe /) THIAR A0 [l 1 FR AT PR3 B (0. 2% 7T A2 |l 24 MR A
R4S ER MBS o

POHLHE LM T R H X GEFk 974 HLE (cooling seismic belt). #IEHZIE S 10041, AHUHE R AR IE
i, KREHORELERE W BRA I RFE T B(E 1 s easkir).

AU AT BRI 5, SRR IR L IR RRIAR I I TE ¢ 2= M B, By 22 i 423k 95% LA
TN SRR R 80% LA BTG KL, ML A E AR, AL U R A IR R A R L, RN
ML K BTGB P HIVE R o HUBERZ — SRR, R AWMU AL IR 53 AH 24 T N BRI 6T
WIEFES ARG, AIE MR, J53 M2 RIS R R BTG .

E 1 g s 07 SRR B T ECER AR 71 AN B2 AT (mantle plume) [4]. HBEAE R T ik 2850 km,
KZ S AEAHLAT o AW BRI 2 ZE DL FR A T AR . R s 48 2 1 b 52 2 A UG I 4 3=
B, HUBAE A P AR, HOEAT I P RIS A (8], T L A A 8 A P S R A S
Mg BAEAR, BT IS SN[9] [101M K NGB A B B2 R .

Kl L(a) =4y 1900 4F 2 2015 4F 5 H ARk 1LarAn, & 1(b)M=MTEN 1 J54E R H )
KA A3 o A SORE I8 T AV HUHT (1KLL 2 5 b 8 R S AR e (R FR AT BB G AE) R D¢ R 7L, R
LR R B TR 757«
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3.1 £IRKUFEIO—HIHBRES

K13 2 AR SRR I 7 2Rk LGS A . PANEHHA LS 2 1 . Hd 1]
UL, PSSR K L A AR R AR — 2, BHLHT I Ol S R LB 5 82% L B, K& B EERAMEE
PR R K LT 10%, PIE AT 94%. IX 28 kiliHr, 90% LA K Ll i g sk e R &k i 2 (Volcanis
Explosivity Index—VEI)#S7E 2 L E.

B 1 2 sk B RERR A OLRD, TR S KRR LRI RZ AR B, APEeK
PR LR TR AEDK . BB AR T B = A MX, MER UK B4 B IR T R a Bkl
WEBle MR, HHUH AR A A LR, JCHRR R FIARER KL .

Vel 1(a) o LT PO KLU B A 52 B R AT B4 . M — Ak, BRI E AN F L B K
RIFERN—, SR RAE R B FF 1 RIS 78 T A, 2011 4F HARA N ZRALHE Y 9 Zith e
g T HAMBEARMALTES), 58GMIEERAAE[11] [12]. XEFEARHE LSRR e
Hiy DX K LS B3R S B AT A I —— 0], BB TE I

el 1 2 5k B, RILARSEDN . il - S R, DUZRIT LA RPN B PES, 20 tHE20 LK)
KNS BAC T 28t 1 5 DORI SAE S, 5l v 9 i X K L& sl IR AR T 10 32 KF, Tvs

Table 1. Statistics of volcanoes in the hot engine belt and the cooling seismic belt.
72 1. ERPAAEFLS T A LGERN ST

- 01K K. HEHE. B it
E B AT A £

kil % kil % Kl %
1900~2015 512 429 83.789 52 10.156 481 93.945
St 1555 1286 82.701 191 12.283 1477 94.984
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3.2. FAFE KB —REHE
B — MR R GE R, KUEBI TG R AFE T TR, S ERAWL P 24 DAL,

Ji s EER A K liEsh[13]-[22] .

3.2.1 RHHFNLENSHRENXR

o hE 1 WL, 42ER 80%LL LKA E S AES AN HEAEN .
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i, BV AT AT A B STRE AR B L M R PR, 78 00 K L R S R A AR (0 A
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1) REAESRME 7 T RS A B, 4202 2 A 2 (BTREoR, KL ETESh AR5 20km
FEULTF R Z G S # VI G, RIS F3 S b SE P AL NG 30 %o 300 2 bl Kl i o0 EL KR Bk, BT
5 R AT R B AN DR AT: (15 B A AT 7

2) ENJEMTRITE NG 5 2IPEA I FEfb )l i B 1963 SELIRA 43 FEKILIEZ(E 3). %K1l
AR A, A LRI R VR R AR b 7 4. X AR — R R

WEIZKAT R A2, K 16 5 EDJEHURAE 4 UL BRI IRIEHE 55 KL BGE B A — % A 2
b, EE A 3(a) Fras . 3(b) KIS R TE BB 0 A o 15 3 IR B O R R AN R L, AR TR

Table 2. Volcanic eruptions (including Yellowstone National Park) since 1900 in the United States

%2 2. EEARL 1900 F RN L. (SEA AR KAL)

&S PB4 Kl AR RS VEI BERET B
20560 2 2004.10.1-2008.1.27
20559 3 1990.11.5-1991.2.14
20558 2 1989.12.7-1990.1.6
321050 St. Helens 216 46.2°,-122.18°
20557 5 1980.3.27-1986.10.28
20556 1921.3.18
20555 1903.9.15
322010 Hood /% 45.374°, —121.695° 20576 1907.8.28
323020 Medicine Lake it 3 i 41.611°, —121.554° 20649 1 1910.1
323080 Lassen Center 7% 40.492°, —121.508° 20657 3 1914.5.30-1917.6.29
325010 Yellowstone % £ 44.43°, -110.67° (1350 BCE)
20712 0 1993.6.26-1993.7.4
331020 CoAxial Segment (##)i5) 46.52°, —129.58°
20711 0 1986
20922 0 1976
331021 Axial Seamount i 11 45.95°, —130° 20921 0 2011.4.6-2011.4.12
20713 0 1998.1.25-1998.2.5
20719 0 1986.8
331030 Cleft Segment (¥%Ji5) 44.83°, -130.3°
20718 0 1982
331031 North Gorda Ridge (##/i<) 42.67°, —126.78° 20722 0 1996.2.28-1996.3.15
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Table 3. Volcano activity list in the Sundanese volcano belt since 1963

7 3. B KL 1963 F LSRN LIFER—IT

%5
261030
261080
261120
261140
261160
261170
261220
261230
262000
263090
263100
263140
263180
263200
263210
263250
263280
263290
263300
263310
263340
263350
264010
264020
264030
264040
264050
264071
264090
264100
264110
264140
264150
264160
264180
264200
264220
264230
264250
264260
264270
265060
265090

KL #FR
PeuetSague 1% %% S H
Sinabung %5 44 i
Sorikmarapi 2 B M7 7
Marapi 47 7
Talang 5]

Kerinci E#:2
Kaba R E
Dempo & i
Krakatau %% %
Tangkubanparahu J# 2 JEH 14 #H
Papandayan H#%i%4%
Galunggung ANk 5t
Slamet 5 7 Bk
Dieng Volcanic Complex i &
Sundoro 7 £ 2 (£ %)
Merapi Bk (M LL)
Kelut 3% 7 48 (38 &F)
Arjuno-Welirang
Semeru FE3 LI E
Tengger Caldera [ 1% /R 77 B 54
Raung $7 §5
lien RRLAF (7 4)
Batur ELFE/KR
Agung Fi 53
Rinjani #57Je (HnJe)
Tambora $H{#
SangeangApi %8 & IV tb
Ranakah
Inielika AR &
Ebulobo JE A % 18
lya
Kelimutu
Paluweh Tf1€& 4% 2 ik
Egon #71
Lewotobi #ikFGE
Leroboleng #) %' fli{¢
lliboleng A7+ F] A%
Lewotolo #JIRFEI% (FIIR £ %)
lliwerung FFIK
Tara, Batu L2 & ($&H7- &)
Sirung 8 &

Nila Jehz
Banda Api JEiAR 7

13
4914
3.17
0.686
—0.381
—0.978
—1.697
-3.52
—4.03
—6.102
—6.77
-7.32
-7.25
—7.242
-7.2
-7.3
—7.542
-7.93
=7.725
—8.108
—7.942
—8.125
—8.058
—8.242
—8.342
—8.42
—8.25
—8.2
—8.62
—8.73
—8.82
—8.897
—8.77
—8.32
—8.67
—8.542
—8.358
—8.342
—8.272
—8.53
=7.792
—8.508
—6.73
—4.525

2
96.329
98.392
99.539

100.473
100.679
101.264
102.62
103.13
105.423

107.6

107.73
108.058
109.208

109.92
109.992
110.442
112.308

112.58

112.92

112.95
114.042
114.242
115.375
115.508

116.47

118.00

119.07

120.52

120.98

121.18
121.645

121.82
121.708

122.45
122.775
122.842
123.258
123.505

123.57
123.579

124.13

129.50
129.871

2801
2460
2145
2891
2597
3800
1952
3173
813
2084
2665
2168
3428
2565
3136
2968
1731
3339
3676
2329
3332
2799
1717
3142
3726
2850
1949
2350
1559
2124
637
1639
875
1703
1703
1117
1659
1423
1018
748
862
781
640

HOBTUA
2000
2015
1996
2014
2007
2009
2000
2009
2014
2015
2002
1984
2014
2009
1971
2014
2014
1991
2014
2012
2008
2002
2000
1964
2010
1967
2014
1991
2001
1969
1971
1968
2014
2008
2014
2003
1993
2012
2013
2015
2012
1968
1988
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Figure 2. The relationship between the volcanic activity and the subcrustal earthquakes
depth below 20 km in the United States (The earthquakes are from ANSS earthquake
catalog, M > 2.0, 1960-2015; and the volcanoes are from GVP web)

2. EEANFEENS 20 kmiRE LT R FHEERIR X R (HETE ANSS E B F;
KLLE GVP AL AHR)

EPJe i REAT B 1963 -2 2015 4 7 H 4 HRA: 4 UL EHIRE 38402 IR, KIRFE 676 km, 1. R
HOFE TR ANIE T BAL R SR, —2HETF, MR 3% Kl W s 5 5% R 2 SOREfR — — X . X L
oy PRI E SR 3 N B RSN 2, R I 1R [23]. BLH, 7E 500 km iR LA
T “HHAESN)E " (super active layer [9] [10]), M 6.5°S. 105°E % 8.5°S. 126°E f77£—2%k 2000 £ Tk
Ko R TERE PRIEHE RSN . BN 3 T, 1A A — IR B AR B KA I FA 0 T i ——676
km IR LU E I, SRR BRI . X K E AR 50 AR —IRES R, VR BT “IF kS
57, IR T EHR R X RS 6]

B, B3 BRI ER TG Kl SHUER R S R . BDJe At . BRI R EER, A e
ZHE. 2k, mRE. REMERARE.

3.2.2. BAF| Etna XL5%EE Yellowstone X LLIEIKES LI

HhrpilE EMSC HE H %595 [ ANSS HifE H S B RS0 2, AR AP htfid 1 b opifg X 1) 5% T b

KH EMSC HifE H3% 2.0 4 LA EHIRE, 5t Etna KL JRERHLIX , F3 5l Wy Hh 2 28 B RN 443 B 7 1 il B
FRURIREE /AT, anle] 4 FR[24]. d< 4 T, 7E Etna KU BT 50~150 km RN, fAE A%
FHLETE S A X, S AT LR AL 2.0 x 10° km?,

SKHI ANSS M5 B3¢ 2.0 %A FHbRE, sk A o kLR, wlE 5 fos. B 5 EEa A
KAULERAR AL Etna K L 4 A RS . X BLIK 3% N IR Zh S, BORREIRIRE 76 km. 44%, F
RNV HAh 7 VR AR B LA 2 FE 1 1 o 5 MUASE [25]

3.2.3. AHFRIALBEE

PHUAF KL R, KBCH W R LA 28R
o TEREAI A K 11155 % (Strombolian Eruption): *ﬁ‘f&%%?ﬁi_fuI‘Eﬂ%ﬁ‘f&ﬁ‘]ﬁ%ﬁﬁiﬁiﬂ(ﬁﬂﬁﬁﬁ% AR K

W), BRI H (05 B8 G BT A A L T oK) [3] [26] WA VR A ATE KK IR NE T 4R, R



WRar %
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L JR IR BT (Vulcanian Eruption): KPR & & AU K AR K LI H HTHT, TP O R 58 2
WER[3] [27] [28]. MRk E ATIA 40~50 km =25 WA DB A .

B AL KL (Pelean Eruption): RiVERIA IR A, FEARHT B B BT H 1 2 U8 E 217 AR Kl R
=, Wz R Z SRR PR Kl R [3] [29].

A 5L J@ 28 L % (Plinian Eruption): R IR & HORE A 5B B ()3 22 1) S BR ME R R R A . )G 2
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Figure 3. Relation between the Sundanese volcano belt and Indonesia seismic cone. a)
volcano and earthquake are projected to the same longitude, b) geographical distribu-
tion of volcanoes and earthquakes (The earthquakes are from ANSS earthquake catalog,
1963-2015.7.4, M > 4.0, and the volcanoes are from GVP web, 1900-2015.7)

E 3. BERLEEXLSERRERNXR; a) NLSHFERZIE—2E%, b)
XL SRR T (HEHE ANSS #IFRHR, 1963~2015.7.4, M >4.0; AIL#E
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Figure 4. The lava sick of Etna volcano in Italy. (The earthquakes are from EMSC earthquake catalog,
2004.10.1-2014.5.28, M > 2.0; and the volcanoes are from GVP web) (The earthquakes are from ANSS earth-
quake catalog, 1963-2015.7.4, M > 4.0; and the volcanoes are from GVP web, 1900-2015.7)
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Figure 5. The relationship between the volcano and the subcrustal seismic activity in Yellowstone National Park,
USA. (The earthquakes are from ANSS earthquake catalog, 1960-2014.5.28, M > 2.0; and the volcanoes are
from GVP web)
5 ZERANEANLSFT MRENXRMFEE ANSS #1RER, M>20, 1960~20145.28, XLLiE
GVP KL A#R)

RIS AR A Rk, Bl G R T X B A R KR . REMFE A%
i, TERGTA AR = (K LK FNEA ) [3] [30].

RREE B K LR R (Katmai Eruption): BCRGPE I ER YRS S P05, LIRS 2028 R K Ll ARIREAE s 1
ITHERR, A AR 75 LB H, TR L AR 5 1 . 1912 4F KA 37 3 0 64 -1 4300 ok 1 5 % J 28 R 31
PA AT U g A FE A A K A

VEZ W SR, M E R L rT &I 8 5 NMZ[9] [10], BIEEZKLGESHZ (IR FE KT 500 km). 14

Z (TR FE 300~500 km) Ik 24 AE SN2 (A FE 150~300 km). i BEJZ (PR 50~150 km) FIFEHLZ (R JF 0~50 km),
Wk 6 Fin. K6 10~20 SEARSMERIE S . SREHET ), (SR IR R R (Mantle
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3.3.1. AHFEKILFE SHIBHE X R

Hi g AE (mantle plume)BLFR #4 5 (hotspot) I HE & H BT E B PR IR A G —1w L, —foEm T2
EAZ NG b T 7E g v s A B30T 3 5 1 50 e A e W@ AH ELAE FH % A DR b ol 44, iR mTT s 2850 km,
H AT 32 ZE i s ER Y BE 0 7 VE VR 1SR [33]-[38] 0 06T Hbg i 45 Sk B R R AN e 1, E g AT 1)
FAAE HOBEAE 2 M ST RS A B e B 5 YR A 45 % 2 — P —RA R BN .

B 1 AT, R AR R A, LR DU A AR . [ L Rkl A, BRI
Mls I DAL, BT Uk BRI R, SAHCH X 8 A ) A — 8. — SRR Ak
Lt FE AT A G 1 H b A

3.3.2. RHFRAKLBEE
AL I KL R RAL, KB IR LR .

o EBRM K LT (Hawaiian Eruption): RS ) X s Ua e 7 20 Ll TR K L 1 P BB 1 0GR VR
MR, — R AR AL[3] [39]. MR LA E EER B 9V P K 1l (Mauna Loa), F:hi 32 k1l (Kilauea)
o R SNSRI B RN EUE A WUR Y, B KR AR, WS A EE K

o UKEAYI KL K (Icland Eruption): K& sl X ila BUG S, TERGRIHECFIH G S & 1
[40]. HLTR K LA DK 545 0 3E W0 A 7 0K 75 2K 1L (Eyjafjallajokull), B0k 55 B/ 7 T & A2 B KR [3],
Wz v B AT IA 10km BA L.

o AR KL R MO T B R AL, SR LA ISR ) JE SE AR L 75 i K 1L (Nyamuragira) £
Je i v Xk 1l (Nyiragongo) % [3] .
DA RIS A A Hie i 28 K Ll o @A B A B RS FE L, SR IG5 i I B A R AR

3.4. RIEFHIHNRSE

KR BA E AR, ATRARCAE . TATEREEm R . IRERECE VT, 28 2 /Mol 1-.

1) =FIK

B AR & — MBI B A, R L E— /M B, R R B8RO et (7 LB %) 7K
R ARG, R MR BT RIRGE, SRR IRIREE 514 km. 12 EAE H BT H
Hh R £ AbTE 38°~39°N, 15°~16°E fi/ B . Etna KILALTEXX kA%, HIE 7 s LLER], HATSRIR KL
(1) f5% Je ot I ), B M b AR AR B TR o F B R ATT T LA AR, 7EI2 4 2000 4ELLHT, Y R
PO AP — DN IR K A 3. BTSRRI, A 100BC FF4h, X AMEAE FEH PUALm AR 7 1n)
Bz, 20 A VIiERE 2 37°~41°N, 13°~16°E (A&, 20 thed 70 SECLUGIE 8 2 a0 i it s .
BEE IS A BERIE 5 20, L g 5 KO AR R T A —FEAR 4R AR K, B ARHIR 17 [41] .

2) B Kl

5 GVP I3k, EEEIA kil 8 FE, FHorh 1900 LKA WA N 5 . HhE B R AL T 1R B AT
HR B HE, FEIGAE AR B P R AR EORT (B ), B EE B A AR DR B 2 T [42]
Kl 8 Ferr 1 B B B FE A L ) A A il A

Spot), HUMEA AT IEIEFEMIE A . VEE X IEAEAI Al TRV A% AL ey il e T R ISR WA, MR B fe gy
DA, BREHFERNbT A, FETREYE, TR RN RS A G 1= BRI KL B,
EAFE NGB Z BRI KRS . RE “Hu” kB3, R —MERIBAHE %
T[43]. KRERMIZZNEIE LLRAE J1H977 AT .
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Figure 7. The evolution history of volcanic activities in Italy

E 7. BRFHXNLENRESE

Figure 8. Rise and fall of the volcanoes in Hawaii islands (Base map from Google Earth 2013)

8. ERRBHS KILESFHIF2(KEE Google Earth 2013)
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3.5. BIESRINEXLERR LB R
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EERKTEBINEAE T, EANTE S OB T SR g R om, A, B g, R T EAm
AN AR IE BB AEL, SR RGR AT BARS S TR . e KA B3R Y L A



b %

0 [ 4 R P G 7] AR B 7 TR0 38, B SR i) DAL SIS T, AP /2 b 5 b e i 3 A O (1 35 A R 3
TEMRI L5 [44].

EERKEEN ZE AT, RECAT L AP AN EE BT A s s AR R SOl AN AR Y ol 4y
| X T e ) R S A R 0 S A, DRIt ) Bl R A 2R L A R R A R K R R A
A (8 A R AY o MR AR KO BRI R ok B L & S R IE I, BB AT AL O SR )= AR B R
W R PV 22 5 TE S B 7 b R A R D A A 1 ) 22 S

NATTIEF DA 5 o 8 AR I FR) S v 0 0, T A S A R I ) A I o X3t 51 e 1 — A e i«
Tt 5T (V2 PR A PR 7 G0 T 2 1K T R (FA ) e 2

TE I AR SO L AT AT, AR L9 M R IR ) S R B RS A R A R [45]-[47].
FAVIE, HBAEAR K LT R — RS - B - S S HEIRA S K, AR Ol s R 2
S - EASTIPIHEASR G A K. TRENTUMEE: Hl@ PRSI (R - ) - BRRE, i
TR T AL A W T A% . BT IR E A, O R A R, B - [ - R AR RS
HA R T M FRAE T Eh [ - VAR SRR A A s 7 b8 At . Gk, AR T B =AH - PIAE - SRS
JOE P U Tl B e BT R B AR, T T LA S g R At R vt 7 8 P R R T o

L, EFHPAEBC 2 RAMEANA S HI RIERH RS B EA RS - [F - =
MRESIERK, IBHAESGRINEEER AW RIFEHE R ENLEAEE T . Rt =AY 5 LA
[l W S RESHEES, BRT RN RIS 4, PRIFHE I35 30 AT 585 25 W 135 KA %
DRI, ABA P RZ 5T N80 ) S B AR SRR i IR IS B 1 R 8] B L R VRATL il A2 [48]-[52] .

EERKUNEN N ZEFIEET, BHTHEREANA . REESS, AT U SRIE N e 35 sh e hr
TSR 58 N R 5 KL g s, TR E A o DA DL R B A S B PR FE b

4. g
R SCE I A R A WL I EL e BE A, 7T LAS] ey R R
4.1. XFRLUEE S

BOTI SR, ML — DS ey, FRLE AT T A b 2 I 2 A G T AR B4R 4

Kl 9 HR4E 225 SCBR[S3] A [54] M 25 R mil T A, W 1T IREEY 500 km %2 2850 km 118 22 r kb 75
JEHTEE[55]. 14 9(a)F1 1% 9(c)F2 V. Courtillot £5(2003)% I BTN Vs K FE 2T, AALIREE A+2%, 4
9(b)ATEVR LA 1800 km 2= 2800 km (1) 1000 km i FEl 4 R. Montelli %5(2003)K H P 5% "% [a] - 341 14 & 2 17
KA R +1% 0 R I3 Tl 1) 47 S X RO S (X o B bRYE T ARYE Vs O FE R AT 45 A 1)

19 AT IL, AR R AT AN IR 2 T A SR Do 2 Y s 8 AT (super plume), iy R4 ) o R & AT
REE 1500 km AR IR FE 2 — AN . XIS Ot AL et AL B E AR RO PR, oA n
B, UKEy . PUENREVE, MIFEAKKIREZ M LAt BA EOR R g .

9 ReoR 1 HIE S A R BT AN [ ORI A S A, B p(s) I8 AR v T e AR (J2) RN e AR ()2) o X
PLISl 1 AT B, el S AR LA AT B A X S I BB 2R, T AR S A T
HOMBAE I A . £E O(c) MR ik, 72 9(a) It 2 k.

K 9(a) B G R JE Dy 43R 24 MRS, BS54RS 1. eI, & 9) e
R RS, 5 S U B AT & o T PETUHE I« B SEPN I, 70 A1 & VR E 2y 600 km
DA R iR A, [RIZEREM i &3 K IERk. Ml - B SRS E AL, VR B 7E 600 km
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Figure 9. The sketch map of layer analyses results of velocity of seismic wave in
Mantle (Compilation by literatures [53] and [54])
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KA, T LA SR AR S 38

ML N A HO AR O L AFAER AT e . 22 [ 34 4 [ K 1L (Yellowstone, 44°N, 111°W)7E <] 2 F3R I
I FEAE AT AE ] L(b) A E] 9(a) R IR AR, RURIRA R K. FEi4ER 2015 45 4 H 24 Hik
18, EEPF RN RRIE A AR T BT CA—ANE RPESL, RS — A5 E KA K PE .
MARNRER, WRIEEKE LB N R ECEEE, RTEEAR, BRI IR TSR, BFEAK,
MRS P LR RIRESCE, MitERos, — BEBUR < BURIZI[25]. BT, bR EaEshK-PE
i, IR A AR (AT R RN, AN E R Sl T A A FE K L] BEIER IR 71

4.2. KT AHEKLEN TR AT 5E

ML KL B 5 N B AE ar A =R AR 5G,  AATT B SR 3 L 7t () v ek

YT ORI AU A LA R A i L Fell, 0l 52 B (1999) Al I 14+ (2013) & A 41 1 AR 4T 1Y K 1L 51
WMk, EFEMEED . AR, KlhERI 22 78 SRR BTG, LU L
TZHLE], F55[2] [3].

ML R E KA T AR EA DT . T IX I kLTEsh it A, fE#7E 2012 451 3
RN R F 0419 R4 H T UFHB1F[56]. 4 10 s i 2815 BB oA Ak 3 fE R KL fal X, 1t 215
Bl 5e N B FE G X o 3 AFIOIEZE R M, NS HUEAETE S KRBkl , FEA b 3# kA2 701X L £ 6 X P (B
Hah F i), FWIRNAZ[57].

XKL TS B ARG T, B 7 ZE 55 (2015) BfF 70 7 KR Etna K 1L & PR IS [ S0 B 25 7 4R 4 1451
F[24]0 BT KGN 2 &AL AR AE (R I H b 5B IE, HhRR AR R A  p h RE 3 3 A AR B 7 T Hb
TN A SR, ERREAR - Hh PR AR 1~3 AN H P Kl e TR IS B .

BORFIHE AL AR EY 36°~42°N 12°~18°E, HIJHb A A A H A B X 3, AN & M B A i s [X
FEAAR BB 2 I B 1 3 AR 5 KR R 9% R L] 100 Pl 10 A g siz il 26 9 i A4 P (PR A A, ki 7R fif 28 35 km
TREEVLR 52 MR A AR . PRAR 2R I S 35— B0 AR R S 2 3R 7 K Ll 6 B[] R FE i e Bk (5
4)o ST AN KR T 2 K A SR A OB R T IR . KB RTIE 5 Kl B mE kS R AW A ) [41]
[58].
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Figure 10. Check up of the predictive card 0419 for the prediction of volcanoes in

past 3 years (The volcanoes according to the GVP monthly, 2012.4-2015.4)
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Figure 11. The relationship between frequency monthly of earthquake activity and volcano activities in Italy cylinder (By
EMSC earthquake catalog, M > 2.0, 2004.10.1-2014.4.26, the GVP monthly, 2012.4-2015.4)
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Table 4. Etna volcano eruption since 2005

= 4. RN AL 2005 FELUREIME & DR

payeiak ] #i-H VEI W B R

2013 Sep 3 2014 Feb 27 (?) ? New Southeast Crater (NSEC)
2010 Aug 25 2013 Apr 27 1 BoccaNuova, NE and SE Craters
2010 Apr 8 2010 Apr 8 2 SE Crater
2008 May 13 2009 Jul 4 1 East base of NE Crater (3000 - 2650 m)
2007 Mar 19 2008 May (?) 2 BoccaNuova, SE Crater and flank vents
2006 Jul 14 2006 Dec 15 2 SE Crater & flank vents; NE Crater
2005 Dec 16 2005 Dec 22 1 BoccaNuova

" http://www.volcano si.edu/volcano.cfm?vn=211060.

PR R T AT F 3t = A KO TR T i B 4 2% R«
o FRIEAHBI R BT i E 7 TR IR L T IR, KBTS N RIS S X
o HEEEX RN FEUT R AL RN b T
o ZIMURMRIIREN FE, it LSS B iE SR (L. )
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Figure Al. D images of seismic cones No0.01-No.08
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Figure A2. D images of seismic cones N0.09-No.16

A2. No.09~No.16 # BRI =4 E1&
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Figure A3. D images of seismic cones No.17-F3

A3. No. 17~F3 #h B pI =4 E1&
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