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TS ( Tonga Islands) AL IER T — 1 K%
2800 km & B i BR 9 AL AL R 07 1) B & 9 (8] 1a) .
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Fig. 1 Tectonic background of Tonga volcanic chain
(a) PR XA T S A PR P IR, 2T 2 AR SN SO A9 B (3% Bohnenstiehl et al. , 2013 ; Bryan et al. , 2004 &2 ) 5 (b) AFRER BR
T LA IR I GG 1w 358 K B3 K Ly, 20 0,7 HE R 7S Bl 2 B L 1 i 2 X3

(a) Oceanic Tonga arc with regional tectonic setting, and the location of Hunga volcano is marked by a red star ( modified from Bohnenstiehl et al. ,

2013; Bryan et al. , 2004) ; (b) Isobath shows the Hunga’s seafloor topography, NW dikes and nearby volcanoes, with red box indicating the

caldera rim area in Figure 2

7R N KL A L o T 7 b 1) K LU e ARk
L1 SR N7 QU Eas A F R 2 Y iy N

VN — 5 4 v il X A sk KR Ak L e
X3, [ 1902 4E LRI & AR T 20 R HLE FRE
KHbRZ, G0 1917 4E B M 8. 1 2% Hb7E 2006 4F 1)
M, 7.9 ZA12009 4EAY M, 8. 0 R KHIFZI K AE
S X ( Sameshima, 1975) o B J s 16 ko K
FOoAi T IE R 2 1 120~ 150 km, 37 i1 K 1L
TREE R 150 ~ 180 km, 5w B4 57 K 1L IR N 240 ~
260 km, L4 1 = A W TE AR DU ( Sykes, 1966)
HH B PR TV — 28 1 24 100 km, 78 5 7 5 1l
29200~ 240 km, DlJE BRI A MG INZ) 43° ~
45° B R G v R TR 55° ~60°, FEFHT Y 2

4 70°, MR T UTHE R R A R G (Le
Pichon, 1968) , NI R YTHAA 91 mm/a, MR
TP T UL R 47 mm/a, B 22 22 AR
AT UTHE AR 32 mm/a, PRI, Bl J0 4 5K /) B2 Bk
K, BARFrh AL
1.2 ZinAlsn

T A U I — 5 B 7 5 v A I8 DR A A7 Y1 SR AR o
FURR A [, 78 AR HED FOE 1 T — A 34 Ll
(F5—FHEUR IS | Lau—Colville Ridge) ,— 35 %
(57 7 Z—ME ¥ 75, Lau Basin—Havre Trench)
F—~ 1 BR 4 3 Ii— 3¢ S5 78 52 K 11 9K ( Ballance et
al. , 1999; Smith and Price, 2006) (K 1a) ., %N
A LAPUAL T 29 20 /> RIS B2 5 T I Y |
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FEOREY I (B 1b) . Xkl 2= 7 HEH
1770 45 L) Sk A 5wt % ( Simkin and Siebert, 1994 ) ,
EATE I SO AR 140 m DA Bl
Vi INTER V) A3 KL B oV A B 2E A, ok 28 AR K
Ll SRR IR, 75 1970 4EFTRY 200 4F Pl A #E it
35 YRl I AN & 1910 5% ( Richard , 1962 ; Bryan
et al. , 1972) ,i& A] BEAT 55t A1 A ¥ i g % I A 5
EHEE . MR ACLLR L By 38 H A T B W5 R TR AR 1Y
MEFN TR b 5 PN ) 3t 5 e AR R 32 B A AR
B A7 ) 4 1) KL R K ARG JE ( Bryan et
al. , 1972) o 4RI L TR 3 Tty b g ok
B3k 26 J LR HAT R AR FR R TG ShAE I

B EIRB TR BAE KRS, TVZ X A g
R E W LR EUE R 3 AR i 8Ca—2% 1A
UL R R P LA A s, T IN— e S 7
SRR BTEVE AN B IR R b, 50 B SO R
PR X R A M X R L WA R E, R LT LA
Y g, WM LRz s 3 R F %1
FMPEL s, TVZ Z WA AN T — e S8 v %
A EEERMAEICE, Fe W EBRERM, HEH
R O R G Se i P, S nE A, v
LB e iy R B R A7 5, H P W 3R
R RA ) —P (Bryan, 1972; Sameshima,
1975) .

7y DU N P QUIE =R 7/} e SR (R DY 4~ 2
RH A FILT- B BB A AR 2R Fg 0 JE B 1
FLT W o thE ) 2 A AT N A AR S T REAR R
SRR IRAY F T, XSS AN 6] T R ZHOR RV
GUNIAE—IEL A Z2 (Bryan et al. |, 1972) , EATTHIH
B, JCHGER K0, WhnilCa 415 & AL,0,,
HEE Fe B4, Fe/Mg PUAE B i B BRAE R BT 5 1Y)
ZAEFIRE A2 am T, JREITCER AT HAD
PERRNE B A, R o B A5 A E RIEAR LR Al
My 5 A R 2 A 5 I O e IR +
243 mgal BB WBTE FAYIR+122 mgal , X —F
R/ DG A s o B0 % B RS VRS . SR, T
U IN— 5 B 5E 5 74 =2 Ll 2k e EE Y AR
A& AT v L o AT P 2= 22 [ 3K AT RE R 1R
Vi =24 i 2 T HSEIR S5

2 dthn ekl
Hhn il (Bg 4 20. 536°, P 45 175. 3820, 4k

114 m , AR & 2 J5 5 B B R KRR A T n £
EE#BTEALZ) 65 km, J& T IREES , itz fm

55 HEINIA IR A1 2014 ~ 2015 AFIE % 1 R 35T 8 K
51 A7y B FoRCHHMERREAT 4, A2 g d
HTGERI — A KRB K1, Kl AR BTk
2500 m B EARIL 30 km,, IITHRE KL FEARZY 5
km o B AR A R A B 43 0L T
F AL ERATPYJL R, g #0555 2 T L e iy B v
PG, BE AL AR S 2 3 km (&1 2) .
2.1 KRR

I AN e RIS B 05 K E =P
WRIEHE Kkl H I}E"Zi( caldera-forming eruption ) EIENi]
HEMA S A%, fe T B — AE 22 JC 1040 ~ 1180 4F [H]
(Cronin et al ., 2017) , X5 FEHE S A
L, BT U 1] 9 2 Ll B AN 1 B
BRUIEN B e IR e T s Jei 445 RN AR 8 45 B T A TR
(ignimbrite , F§ 1% 5 5 2 19 LU UL 1l HE o

175°24 "W 175°22 'W

$2014/2015k 1114t

2021/2022¢

WPz T (bsh) <som [ THZ T (bs) <150m
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Fig. 2 Topographic and geological map of the caldera top
area before the great centurial eruption of Hunga Volcano
ek Ll i 2 P 2000 AR KL (Z2A4S) (I 1988
RSN T RO I A S B R 2014 ~ 15 4R 2K
(45 2021 ~ 22 AEBER A7 B 450 F Brenna et al. , 2022)
Around the caldera rim there are eruption vents 2009 on the west
side, vents 1988 on the south side, early lava dome on the east side,
and central shoal vents 2014 ~ 15 (the same location as the 2021 ~22

eruption, modified from Brenna et al. , 2022)
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Fig. 3 Variations of major elements inHunga Volcano

(a) TAS 4% A% (Le Maitre et al. , 2005) , 35 % H A3k & 1L
HEATHEE 5 (b) 2009 4FF 2014~ 2015 AR5 I A )2 T 9 4 AL
A, b 2014~ 2015 AEREACHREE EAT7EHE ORI L AR e 3R
AL EI S H P, HAE A —E R, [EE 2009 4EH 2014 ~
2015 4R EZ A ALY HELE 0. 1% 35 [N

(a) TAS plots ( Le Maitre et al. , 2005) and comparison with other
Tonga arc volcanoes; ( b ) Whole-rock chemical changes in
stratigraphic sequence in 2009 and 2014 ~2015. The 2014 ~ 2015
samples were divided into two groups based on their position to the
north or south of the cone, with some overlap. Note that all the major
oxides variation in the 2009 and 2014 ~ 2015 samples were limited

within arange of £0. 1%

B R R G TR, 1R 2R
A AR IR T BB B B

RS JE M) J2 T 2 PR A K L R T B
FEIR S MRS g e a2 F , 24004 A
TR TS B, 5 0% Je i Z R — 1
IR A W, TR K L R 2 e A ok
INZ 5 T 19211937 1988 ,2009 2014 ~ 2015 445
ZyCk ik (K 2)

2.2 #AL SRS

BRGSO A A R R R BOREE A
[FPRLEE (0. 5~2 mm) BESH A IARFL BN LA B 43 5
T3 30% ~40% . R K T (pre-caldera ) 15 7
TCHA G (0 BRE i B B () 5 A A, B F AN
A1, A D BRI RN WA R R R
(LNRIERN/IN @ = S TAER Lk

AR T2 0 KL SR PN At LA 25 3R B 4,
I L (Bl b R 43 ) 1% B2 L e 5 L R A
7R — AN A B AR R R S R (I 3a)
TiO, .FeO \MnO Na,0 K,0 #1 P,0, 5 Si0, 1EA £,
Al,0, MgO .Ca0 5 Si0, A, MG A 55k
()2 SR B 5378 AR DX ) B G 7T AF 52 198 ¢ LL AR Jis 0
SRR TR . FTA Y 2009 42014 ~2015 45
RYFE AT ARG 29+ 0. 1% 1) EITR B4
Al AL BRI 25 R SR SR R R T —E R R
GirEAR LS (8 3b) X THEmH Y, [FJRA
RS T B AR Si0, & =R R I sl ()2
MgO FHr) .

HEIGR S ERILE -8R I s, A
FFE AL 5 BAHZICR (Ni \Cr Se \V.\Sr) JFe
EARMAICE (Ba Rb.Zr) . 2009 412014 ~2015
A RIS 2 P AR L LRI A A AR T 2 B AR
WA TR (FI0 V, 3% Fe—Ti E AL ) FOARXT

3 12014~ 2015 £ &3t AL R K EiD
Table 1 Chronicle of events of Hunga Volcano eruption in 2014 ~ 2015

Uy sy Fisf ] k-
FEIRK T n 2wt & 12H19H RS JOmEk
Frglili 1wk 12 H24~30 H | —H A WA,
R 12H29H WS BRET A TR AR € K
12H30H HZAERHTHE,
LKA 1ASH Sl RAE BB 3 km,
1H12H Bt ol Ak LFHE 4.9 km,
, . PP RELEME K T = A 1 ALK 2= W 0 ) — 22 [ bR 6 9 BRI , 29 600 44 e % 2 25
ARSI | U213 i heBiAe AL BB Ok, L% I K 52 47
S Jal A ks 1718H AE— P A A 05 il o R AR
LTI IR AL B B2 120 m, 9 1.5 km(FEALIE]) , K 2 km (RPGI1]) . HSH A
W R A 1R 1H26H ELA£ 400~500 m 19K L, B S IR YRR VE A S5 U nZE AL 150~200 m &
¥ E L klm &I —E LUR , B R SRR,
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B RHA A RITER (0 Sr) . 7E Sio, BAK
kA AR Eu/Bu” > 1, FIHA — K
A5 o AT EE A, 35 A5 L 1 8 22 /Y 28 T
1040 ~ 1180 AR K N BAT B V B SRR
H EwEu" <1, 7EJ5 IR HME ( McDonough and Sun,
1995) Frifefb i rh B a4 A AT LILE 195
4EH HFSE 1Y 77 #1, LREE AHXT T HREE )& 75 #ii
o

2.3 #AlmEE H s

T AL IS K 3% Sl I 4G T LT AR,
SR A BB D TR TR LAY IR AR, 24 ]
ka HIfH1 2 ka Fif 19 PR IR MRS R B 14 Mot & 1 1l 1 1L
THRBE LI T TR 2 [0 S A T /IS 5 T 1
8 I SR WMETUAR S B, 290 Bk Ll 1 ERIR
AR RL A

Dy A s K L K R A A 1912 4F (1937
4 1988 4F 2009 4 F12014 4 ( Siebert et al. , 20105
Cronin et al. , 2017; Colombier et al. , 2018) ., Hj =
UCHRER FAE AT PR RS0 , 1988 4F 1Lk & 19 1] 11
235 UL 73t =SS [ (8 9 74 R v RS s
Mo Xy Bkl & A58 TILK, 1912 4F
11937 AEHTE ) K LR K5 KL VEL 2, 1988 4F15
KATRR/IN, VEL 2 0, B4 7 A B (¥ Bfi b ( Siebert
et al. , 2010; Taylor, 2010) ,

A 2009 AEmE A HT 3 8, J8 bR A Fa e
PELBIC S TR T, M52 1 2 B % 3% 3l T i i
) FE 5 — UL B dik A B g Ta) 2R LA ZN
( Bohnenstiehl et al . , 2013) . 4B & e/ “i7 61l
FeEMRAET 3 A 17 H 05 : 05 FIME % ( Taylor,2010;
Vaughan and Webley,2010) , /M I K 4R 5 H
PSR BRI & D, — N HEma IR PG L i R L
F— D RKALEE 7 100 m ( Smithsonian, 2009) .
ET AR SRR AR, 77— RIS SN
PRIE KL T HE AR oA 5 op e . Hoh ok iy
—UIRESE AR IO R FNZEVH S 4~7. 6 km 5%
(Venzke et al ., 2009) , £ 37 N & 5 52 40 0 UL 3 mg
& (Vaughan and Webley, 2010) ,

W3 & e ML L T =AM Ak L s, AT
r ZE U A B BT BAFEE 1 3 ~ 5 d, 280
KB AWE R 7RO 202 A Bk
AR AR IR 29 10 DA 5, B TH AR E
ZEWAR Il B SR 4 2 A, 0 1 — > Jals IR
J¥~68+17 °C,, I G BN J il i i o AR
TEME AT =A% TEWUR 5 78 H I 1 1/

3. TE20154F 11 A, R — A by R sk R ik
PRAFAEBE A IR PE RIS 18 L L 254X 2e il b
FURNF A A W TR & AR 1 AR 4 58 0 I ) e AR
T4 0.0176 km® , FEFW 2 AR 58 2 A 14 v
JEE TR SRR S [, 3R S & g A 25k VEL 2 R
{4 ( Bohnenstiehl et al. , 2013) .

2014 ~2015 4 K I & 4R T 2014 4F 12 H 19
H(E D), BB L E ke, 2015 41 A
6 H , 7E ULz AT BE I IR 22 18] — AN 8 A ok 1L g
B4 B2 70 m, 2015451 A 15 H, Hr
HEMEK B ~ 80m & R AEPE BV KW R KT
AP —RE AR I HES A mE A WK RS S 3L
TS MIZREE I GER F I, 2015 45 1 H 24
HWERWESE L, B R T — M2 120 m, %849 2 km
A3 [T A i A, O 4 B LA IR & o Bl kil
1 I8 HE R B AR RS T B T — AN SV, i
YPUNAE 2015 4F 4 H 12 H Z 7485 Btz in ik,
IR IR AR PR A2 T, 37K T W8 Fl (Garvin et
al., 2018) , XUKMEEKFICH TR 1, Arhal i
WS R IR ) R G AR

3 KWk

Bkl 2021 4F 12 H £ 2022 4F 1 H 0 A
RN TAE— RN RmE &, N5 kol 22 B
FERT AR5 R 4 A B B SE 0 — RGO RE ZE T
K5 WA AT S TR 5T
AL R e 1) A2 T Bl 5 3 T LA L B R
R FEBCR AR RMET51 & T AT RS
M) FR-DIC R 5 T A K L s e 0 R R 22 S5 < A AR
ToE "G ] T AT AR EE, &
SCHR PR AR AL H (GVP) B R R 19 9 25, 72 [
s R HAdIB X, mIBE T AR s & kil 5 Y
BB,

SRS U AR YR A A RS AL B TR 2 g A
6 M THZ G, B LT 2021 AR BT
Mk T AZRRYSGH, 12 A 20 H % 30 HAYWEL , 4k
AT B IR ZE X & R A RRAE 18] S 1R e
5 — B R A L AU & W P AR TR Y ok
WIS &, 5 IR CAAE R A 2 S 058 % — A,
12 A31 HE2022 41 A 13 H, 24K Err iR
LS 2 B < T 3 B st ] KLl E shAR DA ok
LR RS i 22 R0 SO SR 57K RS &, FF
LR IS TSR 282 (4 /NS e (K L A Sy T s
FE s BECT R Z N, % 7 25 A6 P [ DB 23 42 a9 Ll
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HFULIXFUL) . 2022481 H 14 H&E 1 18 H, 7F
2213 P A s A T R0 Y S A e A S
ZJa Bk LT 14 IR T B FE 0L A B
KWk, IET 15 HIk B g, A% T T4F — 8 9 5
P LL R A o B L AR RS R AT =R B 1 = .
RABTEF-HZ N AE R T ILE T2k, B o o 3 24t
Pam JEARMEIER 1 A 15 B SRR 4 = Bos
SRR EE B LR S R B shAS 1 A i
AR, 1A 19 HE 24 H, BT AR, F2
“ORZIA) AR T IR R RS A, WIZ G, R K
ZHT O TIECRIAE K A A B ] A R XN R
ARIEAET 2, AW, BEE Kl 5 km Z P JEAER
230 i Jm B, 7E K& P ARXERE iz

4 RAREEVHE

Ak KL R E G B T 3 09 B A T B i
A BIVHR 8 5 88 et 2 Mg % g s i kAT Ry ik
S BRAE Y K LLBR 285 4 41 DB oK >k 7T BB 1 1 & AT
R G RFRN X T HEIN KL AR A i Bl ka3 )
FIWT AL B A TERE LA B R PRI E
4.1 EMALABEEHLEES

HIANLE R BRI RME

R P P R i R e MAERU 5 1 18
HEFRIE WG LU ( Tamura et al. , 2019) , F& H 0 F W
2 R IR K L 1T ( Firth et al. , 2015; Robin et
al., 1995) , 3¢ HF B Ll 171 (9 I8 A s 3 5 % A
TE i 3 BE IARBUK IS % (VET>6) 15 L T ( Newhall
et al., 2018) . X SLF ¢ [A] A BE A KR A,
RIATVE A 5 Ll 1 (BOPRTEIE K 1L 1T post-caldera
or intra-caldera ) W% & , HL 7Y |- FB 2 AIG A4 153 A AR BL AN
SREE , ZE PR SO E ) JE R A kL B 2H
TG AR HEBEAS Il — MR 3 s (X RGE 1l s/
L) o XM KR RIEINR G ik 1
PR AR IS — 5 & B S SR 3B & I A S 1S
(), R BR A B A b T4F B R A AR I A K
W2 N a3 538 i KR
BEAUA R RARAA R (1, 76 K Bl 45 Y B A 38 R
R CEIKIRE ST R IR b & 3 il g & v
KIEHHEZAEM (Cabaniss et al. , 2018; Degruyter
et al. , 2016 ; Malfait et al. , 2014)

BEh K I AE BT KL (pre-caldera ) | [A] i 2k
L1 1T ( syn-caldera ) FlJ5 % 2K 111 1T ( post-caldera ) B %
8K LB T L, 5 R R AT | BRI A AR
T3 WA B SR TR TR B — R BE 5~ 8 km [I9TRJZE

HRD () 4) R A M 2 7F 966 ~ 1096 °C
Z B AN [f] Bf ) s & 1 5 3K s NP 90K & 5 2 7
4.8% ~5.1% (Brenna et al. , 2022 £ 1), HXHN
A oo AW sz BIMIRE & 2 L JR A &b
94, XAHEAME S5 km B RBDRRE I 55 N igig
T AR i A Y IR A A R AR xR R S
TEI I A . 69K By IR B SR B b 45 )5
K AR RA RS B2 1L A

4.2 BERALFHFERBELZAINESREREN

ENEBEREI ZHLH

VR JIG K LT 24 AL A7 0 A e R W O =X 7 e
R TEFK PR SN R | 2Rk T
Mt 5 o TR TRIEE o |R TP KON J o ¥ R0
528 SRR A5 55 7K H2 fil s () R ik
FRAHA: TR RS . TERE, 50K KA R )
SRR AW TCRNEWE , KA E KA B
Sr5REN i LA RISy T s i, TE ORIk A o AR
KBS, AR ERAR ETHENEIR, R3S
BV R I K LA TR BRI 4
) JOT T U SR AT 1 BT 0 98 9 45 b BT UL
( Chadwick et al. , 2008) ,

FEAPARAR A4 TR IV K L TS ke 2 ¥ K e v A B
8K L DU B AT 6 S A R IR A 30 6 LR Ry
FEAMIR . T3 2 S e S AR A UK B 1 75 4 2
1963 ~ 1964 41 %% 111 iy 44 1) ( Thorarinsson, 1967) ,
% 752 I HA A H I8 K AR e S Y HRAE ( Walker &
Croasdale, 1971) , H 8 AL A FLALFR B 5 4l e 0
FRYEA IR KANE] ( Sheridan and Wohletz, 1983) . TF
GOKIRST i Ak 2 i i LA A T 52 2K s 10 B
T, 7K 5 2% ) v R v AL BELAS: 1 R AR S A Y
AR RE, W™ A4 3% 0 38 g8
(LiuYanget al. , 2005 ; Schipper et al. , 2011) . TMi#E
TRIK (K <200 m) FRAFFEE A i, Kl A 778
VR (steam cupola) 1] DA A 38 Sk bads, L,
VEKAMGAETRKCAR BT AR TG, X6 < A 1Y 52 il
BT AERL/IN (Kokelaar, 1986) . TRIGBIAEEMIAN, -
BT B T AR Rl FR T 1 8 A B R BB, 5 T K
o i 9 S I S TR ol ) 728 V0 B Al i B ik, A5
KK EHAE A 30T DL A s v AR A
T TR K B 58 08 R IR 9 2 Bl 8 (o R DL 3
Limu o Pelé) o H1 T8 limg kK BAH (G /)
F 200 m) , He 5 KA i 2E U & . Colombier 55
(2018) i i 18 b i e Ly 3 B AH 5 A% I B TE 535 ~
584°C ], BB IF AN A KK &8N 1.01%,
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2021~202285 K 1 A b

2009@? 2014~2015M5 %
i KRS
2021~202275 K 1988185 & el
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Fig. 4 Caldera, magma chamber and plumbing system of Hunga Volcano( After Brenna et al. , 2022)




%5 W BRI IR A 0 BN K L B R4 2R 1949

H1 T A W) 5596 7K 22 18] VR 2 28 PR B A A (o
JEWEJE T AR R A A SR E AL . L TRE L
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(a) Surtseyan eruptions newborn island between Hunga—Harpai Island and Hunga—Tonga Island connecting the three islands, two vents erupt at
the same time, the new vent spewed a lot of black pyroclasts. (b) Different colors of the eruption column show different ash content, and the lower
part has high ash content. (c) A large amount of pyroclasts are ejected from the widening or newly opened conduits to form the cocktail structure with
highly pyroclastic materials. (d) Pyroclastic flows formed by the partial collapse of the eruption column continue to spread over the sea after passing
over Hunga—Harpai Island. (e) Volcanic lightning layered with steam ( white) — gas (light grey) — ash column (grey). (f) The cauliflower
cloud at the top of the eruption column, and the airburst shock wave at the bottom carrying a small amount of ash radiating around the world. (g)
The great eruption etched the surface rocks and vegetation of the island, and combined with the overall subsidence after the eruption, the residual
lengths of the two islands with the original length of 2 km were only about 200 m and 700 m respectively. The light yellow bands on the sea surface

were pumice rafts. (h) The top of eruption column expands westward in the stratosphere and almost encircles the earth. Red color indicates high
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The past and present activities of Tonga’ s Hunga Volcano

WEI Haiquan, CHEN Zhengquan

National Observation and Research Station of Jilin Changbaishan Volcano, Institute of Geology,
China Earthquake Administration, Beijing, 100029

Abstract: The Hunga volcano, located in the New Zealand—Kermadek—Fiji subduction zone, reactived in
late 2021 and had a millennium-scale centurial eruption on January 14 and 15, 2022. The plume penetrated into
the stratosphere, forming a plume with 30 km high and 800 km wide at top. The gas—ash cloud circled almost all
around the southern hemisphere. The tsunami caused by this eruptive event brought damage in many places around
the Pacific coast. According to the existing data the magma composition of Hunga volcano is mainly andesite, and
the magma may be driven by the "leakage" of gas-rich magma masses along the edge of the caldera. One of the
most important significances of the Hunga eruption is that it produced an extremely strong atmospheric shock wave,
which implies a great enrichment of volcanic gases within the magma. 1t is this eruption of " super-rich gases" that
creates an outlet pressure of well over one barometric pressure at the crater, triggering a shock wave that radiates
across the globe and an eruptive sound that can be heard thousands of kilometers away. The tsunami was triggered
by an outward spreading shock wave in the atmosphere, which pushed the surface water outward. Another
mechanism for this tsunami is that Surtseyan eruptions have the ability to expel water outwards. Eruptions of Hunga
in future are likely to take the form of lava domes or flows along the perimeter of the caldera rim or near the central
depression of the caldera. Surtseyan eruptions are common, but not on a large scale.

Keywords: marine volcano; surtseyan eruption; caldera; gas-rich magma; future eruption
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L EM T 40 B =t e S (3) ERAEH VIR L lb 2= 5 22 FAE 2 Bl SR 2R HRAE,
JUOCH; 55 BRI GAETR) B BCHEHE, RIE I kA S5 AP il W AT 58 S0 D i [ M R 2 e 47 B DT
B ZE ey AU o BhRTRAT L o, 50,

KRSl 5 o K i L b 2= B2 AN 73 S HLR AR 3 — i 2= (4) BAlE UKl 5 v 5 el 2 B3 2% AT 2= 5 il Rk

AR,

(1) i BRAL 7 5 1B Ml 2 5 2 AR 22 B ol 3257 o
FAE, BB i AT HHAT 5 B2 0 v [ A 3l R AR UL
A BR 2 FHERIT AT B 5

(2) NRAFTE 22 AL Z Bk JA AR EAT , B P K i
RS AR AR AR S b R B2 B M ERERSE DL BT

AT, B TG H B URRAT  HERE A Il R
(KFRE #HE)
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