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HIBFSE RSB RIE B SC & P R BSR4 J5 55 T 907 12647 T — B 4S . SEbR EAERRART IR Brbd L%
T A1) RS LR IR TR O T S K RORITSE, S SR RSO DR LR BRI g T i il RIS AR

e Bk
KR AL

BRI VIS S [ P e 3 R G A R
P AL L T AYTE Bt S5 AR AR RIF 58 A B
T R A WAL AR @) M WL R R
L F A ST S G AR 3 ;) A1 B T B Ak
Ha) 3 PSS HEK L T AR S 2R 5 @) ok L T DX
WHEWAM 2R SRR ™, KM HEE
ESGER TN R E 20N T Kl — A
B9 3L XA EEL 1 3 SUAE 4 BRI I T R 1 i
Wb B Rl R A = AR, — R L
W 2GS B BRI A2 B3 2 BRI IR
RN R S, XA TR RS T 1
AN L5 B 3R B T — A [ SR AR K Y
—DFB AR BRI R R — 2R — 2 B0 T 1
B ARk BB ASCIESR X A H Ay, Xt
BRI L E 7 T BT

1 Wl 1 agiE &

L E B R /NRRE T FRATTRRH A3 14 AL F
WM L, Lipman (1997) AR5 kLT shA
K HAKT 1 km  HAGBEW A K 1L T P EEFIAR X
SEHRERER . 7RI B A B B T2 Bk
FERIE e Kl v 2 5, KRR T 1Y 5 2K Dy

. ARSCHALE EE R 2021 5IETH (45 . 360208) AYALE

DA 25 0 2 ek — s 1) b 5 s 3 Py Ak, ki sh &R
TR IS R BT H I S B I 5 vh e K A B v
25 MK PR R 26 S MR, B AL 1SR
KU (Lipman, 1997; Geshi et al. , 2002; Cole et
al. , 2005; Michon et al. , 2011) , Atk % & 1L 11 EL
AL T 203 & R . A 53 A — R
DU 2 SR R T8 T 1 b 3R I A Ak st
D2 FlPR 25 8 K LU RS A 2R 265 S H AT 6 9K
P B TOU 0 35 B T B 88 RRRASE 1) YT 5 ( subsidence )
Fa ADN CINE L TR RN St N e Par 4
B 2 S A KU T 5 B0 [ ( Branney and Acocell
2015) , Uik A FE I (Holohan et al. ,2015)
FISZBFSE (Acocell ,2007 ) #RUESE T T8 BLAK 1l 1
YIX — 2R R TR FRIE . AR Ll AT B
HFRZT T2 (1) &3 KA T8 R G (= A R
KW B, BITERS L B U 11 A K L s e 5 h 9%
RATES; (2) 543 BCa A DAY Al F1 AR 3 = 3
EIHERGRIBIN; (3) BEAL B Sl BN EHT IX
SR 5 e F O3 AT I SRR AT UEE R 1 E e
SrREE X R R L AT BB thE IR S IR R AL
15 (4) B4k, X ) B8 & A= A K L E R HEAS R Bl
R (BTE RS X — i R R 53 (Cole et al. |
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2.1 WRFMBRESHE

A=A, 52 K1l ( stratovoleanoes ) fif B A
SR L A R R KL 1T ( crater-lake type) , 5 E
PR (shield volcanoes ) TRERIF A 56 1) % 58 5t AU
W%k 1 B ( basaltic calderas) , KBk I )G X4
Ji 22 5 W55 A HL s 38 19 &30 B k1L 1 (resurgent
calderas) o A 3kE SR DU R3S A 0 B 1Y TIR VA , 191
1.4 Vuleanian (2) K IEEA R R niE (25) VLR
v (30 SR (3 s, A SCHR R i ER
B L T Y 24 B R FH DS

S P RLAE L 2 AE Plinian 20K
) FZER B, K E R TH A IR D A s Rk
T FECZ AT B KL R G R DY SR Y
TESEE I X I8 A EHFA R Kl B Rk (BT
AR TN P LU A A 55 o e SRS () 2
AR X — L T ) 44 7 i 4% 1)l 5 ] A8 XM £
U E 9 ( Crater Lake) o

Kl R T % BE L ( PDC, Pyroclastic Density
Currents ) /& — MU PE Y A, Plinian LA A
JE R AR LT, 4% 0 R e T ) AR TR A
Wz fE 1 R )2 (Acocella, 2021) 75 Y
A4 5 IR 8 R ER AR U 2T S ke )t T A )
%8 ( Brown and Andrews, 2015) . K/NAS[E] ) kL
s & #B Al LU i PDC ( Acocella, 2021) , £F Plinian
AN Plinian JC LKA I #H BRFE A1 F K
WK N ERDUERRY) , FR 2R ignimbrite [ HBBIEN
TEAHEE I s B R A G P DA R Il BRI R
ZE(2022) BN “IFATL, LABR IR LI A2 b 35 b v ok
] S o S B L S A 5 T %% (2022)
SRR E I I IR NI I B K R T REXS
BT HESCY welding | o A5 A K FAR— K148 K5
AT FR A S | AN J5 45 B I 1 L
A S 2 R ST 1L BT, AR S R ) s 4 5 K e 18
O3 RS R — BT (Acocella, 2021) 4 45 %E K
wOAEE E AR HKE A SBVEREE
TE R I B A< (A B D5 A ) |, 23 WIS T
BCPATHES Y L B3R o 25 44 I s L AT 8 P N S e
PE, PER/NYTEAIE R PR PRI TR S X
Pt sl P S AR R, U A BRIt ,
R P RIS T /N A S SR 2R R R AT AT
Jii) L2 S A0 A B AR A 8 A BT, 280 i 3

B ESE JEESUTREIE AL (Camp, 2022)

LR BRI LT R 22 i ALK TR 1 X
AL KO, a0 2 @3 B Mokuaweoweo il Kk 111
1 Kilauea % K 1L 1T ¥R ZEH L VA4 Erta Al caldera
I E )& Reunion 55 1Y Piton del la Fournaise ‘K
I, PA K Galapagos #f & Fernandina Ji& tR k1 1,
MoK B R Z X R BUEIR KB O EAR R 1~5
km, SR, 76 R B ) By JE 2 Kl ER, .
Olympus Mons Bk LI H |, A2 T 60 km,

R P QI R QIR EES U )/ e S AR 8
AR T A2 30 P R AR A T I 22 i HL A2 T
FRERAO I 1T S sk b RS R B e e L 1T
MR RN A BRI ] 2k T I
A EAEAE 15 3] 100 km 22 8] B4 K L B, 356 26 1
L5 L I B K L R S R AR AL, DX
TETHAREK THEAERZ 1 km R (E 2),
XA TR Y A b B AR A R AR R Y R B RE JE Y
SR T £ Toba AT SR 74 ka BITEHUIY . 7E
FEA =AAF] 1.5 Ma 59 E T KL E L SEE B
PHRFM Y Valles JCLl F 5 B INA 48 JE MEJH B Long
Valley 2K 111 171 i1 3€ & #4438 BH JH 7% Yellowstone ‘K 11]
F o ST i 4 B B0 K L R o A R B TR L &
RAME RS WAERRA ST B, kil
H B UG T Hhre ek , PEBE A R & & SRR I
BUES R BT PR RAE A HE IE 17 SN
F | [F) 4 ol SR ) 5 3 — B k3, R
F S BORHUB Y U AT RN K LB ] 3 J2 R A
AR PRI e I A M 22 9805383 , K LUV DS U T B
LR, AR E A AR A [a] i
76 BRI GRS o il FLRCHR Y 52 3% B BER 275 22
1 ~100 ka A BESE M, X —WH A6 TH AT BEJE i e
W DR TR T FRIA 5 0 He 4 308 A J 3K
FEHIAY (Goff et al. , 1994)

2.2 REHSHE

XA 32 FUA AR 5 SO B R 2 S0 iR 48
W% ) R B (K R e
Lo BCE) X TR JR AR I T A KRR
AURRTE . W% 2 ] R 2 W Vs U B e =X, H s 32
BORZR AT 5 E EER TR AL
Fr RBUE T B TG B
2.3 FREERMESE

T2 T AT L PR Y EURRAE T8 2
WHTE SB35 B, SR, 7E5d 2 30 a Y, 25
BT LI AR BRI | L 1T P ) b sk 4 B
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(HTF Acocella, 2021)
Fig. 1 The five established geometric caldera types
(based on Acocella, 2021)

SIAT LT R B AL ) ST, X B LA T
TSR = YEREST B EOR B 22 A Al Y
Bl e AR PEAR A BT, X Ll R B B 2
BUCE 1) A B0 TR 45 ) Ok i ik . 15 %€ 5C
(piston) , I EHRA IR 3 ; L (piecemeal ) , 1
KU TN MR E T A BB AR AN ] g R A4 355 Al
115X (trapdoor) , RIS XS FR, — Ui #4) 38 K F 73— Ui
EETI M R M (downsag) |, 1) N MRG , (H BT 24 A
KH 3 (funnel ), FUUHE B H HLH%E (Walker,
1984; Lipman, 1997; Cole et al. 2005; Acocella,
2021),

b TETAE A 5 TR B B (Ll T ) B A Ay
fiE) BER BN G TR SR, WS —
IR K L TR il e b i A IR, SR T, 4%
T LU ET AR J8G b AT BB A AR TR e R AF AR 1 X S8
T A REA b a0 . DI B L I ] P A 1Y
WL, 35 b X IR T ARG 52 5 3K o R IR B R/
FURAR B FE MR, B ) B 2O 0 B Tk 1l

KL ST T

Pl 2wkl FERS M3 RS SRR s B A

[ #2955 Cole et al. (2005) Fl Acocella(2021) B ]
Fig. 2 Schematic diagram of caldera morphology, structure
and magmatic features ( modified from Cole et al. , 2005 and

Acocella, 2021)

HR AR RT3 eE— ik R 2
P rp R Y (36 B2 Bl e BB Fr 81 o [ 8RR
L) | B R A — A B A 5
P s e MRS (182 181 3)

3 LB ORFE AT ST

3.1 EERMA AL A#MBEALO
P2 ETRE 25 HL I T 600m (8] 4a) , At E
BRAGIR KM, 31X — F KA UTRG 2 K 2 6.85 ka Hi

(a)

(c)

T
\¥/V 4]

IE

Kl 3 2 E R Z M 1Y Crater lake KL B SR 218 (5
F United States Geological Survey, BEHE2) . (a) kil
TE MU AETH SR WK R T Xt XS A5 AR K5
PO A2 5 U KRS ) Is B A 35 (b) AR E
B, KA 2 i A e, $0 23 S5 9K D, 38 L) 46 2K
WS, TE AR 2 U AR TR (o) TR B W)
U IR FSEHT IS 9 7 288 355 Ao R 2 B TS e A ERAR
Wi D LR IR R L (d) fJa A Tl sl 3 A 2112
AN EUN AR S B LS

Fig. 3 Schematic diagram of the formation process of the
Crater Lake caldera in Ohio, USA (based on the United
States Geological Survey, a bit modified): (a) After the

formation of the volcano, there were eruptions on the side.
Acid rain had a great impact on the regional weather. At this
time, the magma chamber did not continuously move upward
on a large scale. (b) During the magma reactivated stage,
large-scale and multi-point eruptions hollowed out the magma
chamber, resulting in the initial volcanic collapse, forming a
lot of radioactive and ring fractures. (c¢) Radioactive and
ring fractures formed along the fracture and collapse process
before and after the initial volcanic formation of the fracture,
and late mineralized liquid filling. (d) Finally, the central
or flank magma intruded to form the central dome of the

small rock stock



Mazama 2 KL U & AR IE G, 33 R R HAR
W% & 7= A ) LR R 2 2 1980 41 &8 307 L g
RIHER VEI(Z LT $,2022) B9 50 4%, 7F Plinian
o AOLBE R BB, 24 30 km® B S LU S ) 5
MBI 5 ) 3% A L TR e S 4, 0%

1 o0 :rBaﬁ'V(':‘b Bonifo:
o MR N Flowr
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S5%E KA TE Plinian AR, KOLR IR &
IOERLEE TR . 0 LR A B9 KL B AT 10
km TE R 3, HIABLAE , il 3 — B JLIR /D
RIS &, Wik 211 ~ i sUE A 5 7 A FE
FRAYHES 3 X A8, 32 EEE S N R 10 km B8 1)




7H TR WAL DB R T 5

Bl 4 A ELAB L O SE B A F D AEBA . (a) EEMEBX N Crater Lake B K LT (b) MREHZ R T HES
Yankicha 8% K ILE; (¢) 32 Valles Bk 110 TR A (d) RIEMF LI E Erta Ale B k1L ; (o) FEAEAY Laguna %k
W (f) EEEAB LD TERA; (g) ERE Mokuaweoweo KI5 (h) EEEJEPEIE Toba K 1L

Fig. 4 Site photos and satellite photos of some famous calderas: (a) Crater Lake Caldera in Oregon, USA. (b) Yankicha Caldera
in the Kuril Islands in the Far East of Russia. (c¢) The satellite photo on the Valles Caldera in the USA. (d) Erta Ale Caldera in
Ethiopia. (e) Laguna Caldera in the Philippines. (f) Satellite analysis photos of Yellowstone caldera in the USA. (g)

Mokuaweoweoo Caldera in Hawaii. (h) Toba volcano in Indonesia ( photos credited to National Geographic)

Mount Mazama LI T00 9 A L 11 R I 85 4R 1L
PEJE U (35 24 1Y Mazama J& 45 8E K ) o e, ©141]
SXBW T UL, B B> Hy TS0 b 2H 8 ik B 45
¥J ( Bacon et al., 2006; Nelson et al., 1994),
Crater lake W& TE MU IR ORAE S 4T, SCHE R, J2
I KL AE KA R KR LR E . 5 KILRTER
W% 5 AH DG B BIFFEXT Il A7 g ok B B G 28 A B T
AT T R B K Mt K R 3 b B 0 43
AR AL FTHLE
3.2 Yankicha X1 A

Yankicha B 1L 3 (& 4b) i FARZ i & T
SRER R (47.52°N,152. 8°K) , S k1l Tl & 22
LA SR AT I, B 1 BBk L 1 N A PR e 5 R
Ak, Pi s B B8 A K R & ( Gorshkov, 19705
Sazonov et al. , 1995) . Yankicha 73 5 i3 )5
K5 KK R W AR BRI A . KRR A AIRE T
— I AR A R AR RS, K2 9.40
ka FIEBUA—A 1. 6 km FE A9 /N KL E 7 e F B Bk
78 Hb P AR K REAS IEE SO F
3.3 Erta Ale ZE BB NLO

Erta Ale 811 1 (& 4d) 437 T 3R ZE4 LE W [
BN (13.6°N,40. 67°E) , & X sl F il il 1, 1L 15
J£0.7 x 1.6 km BIHFEIE Kb, o5 — A EOR )
1.8 x 3.1 km FERYIMIFE, 47T Erta Ale Lk A9 E
[ SE At ) LUAR T 0 %) ol e T R BE RO L, MG S Y
Bt b i B 2 R S T A S 1T R S U
R LTk L E 8 20— G 5
I E 1967 4FB 1906 4F LIk — B IR, it
FZEEIRE A S A AEAEM . (Harris et al. 2005; Pagli
et al. 2012; Wiart et al. 2015)
3.4 FEEE Laguna fEAN LA

N TR Fi A (14. 42°N, 121.27°E), —4
12 x 24 km HIHERITEREK L ET (& 4e) AT BR
Ey e e . BRI L e — X R s ke
B, HRAE Laguna SR B 3 TR Ho AR o 140 IO
PERRAFEACI 5E R W AR IR 29 47 ka 27 ~29 ka HI

ZD PR R BRI R i, A X & 1A
ZilA HA SCA (Catane et al. 2005; Catane
et al. 2004)
3.5 EE R “Mokuaweoweo” B A LLI

M K L A7 F Mauna Loa K I (K] 4g)
K H B R M E B R K E (the Big Island of
Hawaii) [0 RUN 16636 km®, f T RF3E i A7
R B, 137 A KL B AL, B AR R
15 B FE H X (hot spots) , K2 1 Ma £ 700 ka
AT, F3E32 3 BT 6000 km K A9 K LS BERITE AR,
X R AFTE R P2 KB A A T 7 TR i
FEHP Y Mauna Loa 1112 B a0 58 K 5 1) 8 36 ) K
1z —, W58 2 BH Mauna Loa 24 400 ka A" I F+ |7
AT NESSY N D QISP E/N T E S g o
PR T e R Bl S kLl R 4169 m,
AR FE A 75000 km® . Mokuaweoweo T K 111 [ TH]
B 6.2 x 2.5 km , RIEIK 180 m, i =P HEEHA
()3 2H 8, A a1 R 28— DR IX S B AR 2R
1 km, HPRIERII HKITIE, 2950 4.2 x 2.5 km, &
U HBIX AR AE] 1 km, Lua Hou I Lua Hohonu
JEW AN /N Kl A7 F Mokuaweoweo Y P9 A #E
Mauna Loa A& #A Kilauea X 11 PG L5 Y Hualalai
KA ZARALER BY Mauna Kea X ILIELR . M 1843 4
24>, Mauna Loa ‘K ILIME A T K33 Ik, F445 6 4
W& —IK . BFFE F B, Mauna Loa % X i K 1L i
Dy TS B AR, i TS R RE A, il
Mt K R AR W A BRI K IR s % 3 . K24k
RAEARINTC 1 SR 5 1 8% 378 LA s
BR T WL TRAT A L 43 7 Z A6, Mauna Loa ‘K L1 PH b
M & — St & B P Sk (Amelung et al. , 2007;
Riker et al. , 2009; Zimbelman et al. , 2008)
3.6 %JE Reunion 5/ Piton del la Fournaise

ZERERMALA

Reunion &7 FPHEIEVE , Piton del la Fournaise
JEHbER R BRI AL A 2 — W R R A
Ui, AR A R Wy BT 5 B a8 B B 1L L ) s
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(Piton de la Fournaise Volcano Observatory ) Frar vt
Dolomieu X B JE 15 BK B9 K L #F 47 7 W,
Dolomieu J&—~ 400 m 7= (¥ 2 25 A Ll 76 A0
17 530 ka HILIE AL Piton del la Fournaise =M K
W, J& T LR, 735 A 250 ka.,
65 ka FIANE] 5 ka HIT, 52 K L] AR 32 #T BHR I
(o VFZ2 T T HE A K LT 18 DG 3R B HCAb
i, B 17 22k, kAT 150 Z2mt ik, Hh ok
HRIIIE A e T XA, 1708 4F (1774 4F
1776 4 1800 4F- 1977 4F-Hl 1986 4F-, A7 /N kMt &
A Kol 1AM RS 24 4% ( Michon et al. | 2009,
Oehler et al. 2008) .
3.7 ENERAIAY Tambora AL OAEA A LD
Tambora {7 TEJ JE & B KL & b i+, 23 200 £
ARERCOR Y K I %, B BAE R 2851 m, 7E 1815 4F
I A TR 2K T AR AR TOR . H ET LTS SR TR R
1880 4-A 1967 4F KA THU/NIEA 2011 4F 2012
AFEFN 2013 4F A T HBAE . Tambora K L1 ¢ M 1)
WEIRT 1815 4F 4 H 5 H  fEHEE B2 == sl ik
IR L, ZJ5 A T AR ZN R KE R Sl /e, Kl
WRJE AN S R R 1 T SR ,3.5 T 2
NHIZ e 9% 5%, K L5 & B, Tambora 2K 1L K254
4300 m =, WEELEHE R 2851 m @, Al R
—/NHAARZ) 6 km B 11, Tambora K 111 K<
HORIERHEIE & T 223K 150 km® (49 K LK PP A R
fb AR LU B AL ARG T 60 fC i 45 5 A
A, TS R AEIR S, B
1B 7 R BRI A M R e T, Fie 20 4 3k 240
REAR T 3 °C X B[R JE PG 30 5% B4 B 5 B L] 16l i 5
) LS fe R TR, AR JCE A K 294 80000
MFEFBFAILIE . 1816 4F L 7E PG WAL F& 7R %
PR X AE 6 A7 AF 8 A& T KRS
FFGTR o IXFRIEYS 1Y KA X e th X AR AEY)
WAL SiE, 1816 AFEPLFR Ny “ TTH Z 4", Tambora
KL DX 2 I A AR 290 50 ka , SRAFER Y 2
1815 AETURTE ED BE JE VU 3P Y K L R FUA A7 )2, 7R
XU R R R AT R A Al X S L
2ERBVFRETUN R YR Wt & BB [E] ( Cole-Dai et al. |
2009) ,
3.8 Galapagos Islands Z & BB A A LA
Galapagos Islands J2 AR KFVE ERYRES  ZHF 5
13 AR E IS 6 /NG, LKL 10 A~/ A
J, AR 17000 km?, BATTE R R MR R L /R
(g —3B o3, B JL N2 R 2 2 966 km, 5 R

AL, Galapagos Islands S 7R AP — > #4851
X, B — FR I JE AR I R — 26 (L To 2 FZ R, 2%
JREAIH AN ) ( Fernandina Island ) F2& & 18 H & 7%
SRIGERAY & 15, A7 — IR B JCl 17,4 x6. 5
km, 1968 4, — W RMUBL K L& S8 T -
FRORBY ST 3 A5 OR 22 8O IR JCmg I —4,
BIRFE I 2 K LT DA XEFR Y 7 XS, 7E 58 26 )
75 T 350 m ( Munro et al. , 1996)
3.9 ETHEZMFERH Uzon ALLO

HEgE I By O TR Wi 2R X, 2 B G T AR
4 270000 km?* 47 3 B A S PR 47 F 2 HAB R
D, HEEEmp B a9 £ 2 ARk, HAT 300 £ )8
il Ho A7 30 2T K I, Uzon B8 K LI FT 2 H:
PR RGeSO NSO | AR SESFATIR
FEH R AG LRI N TRl 1, Uzon K1l HIE
BT R YT 40 ka Hil, K IR A IE L T —A>EHARZ) 10
km BV ALK 150 km?, $1 2% BEE, 29 200 ~ 900 m
W XAk A i 1 AR — A BE K )
B AN AR ) L DX 3 AR %) 4% Tl S R 1) XU R
SIS FRRE, 7E 200 ~ 350 m [BRAE X I 53 H 5
I AT FEECT A R 280 Y IRR L e
T HIEFPG MUK EHR B SOl i Ry
832 FHE FLAY H 2% 7 WL ( Global Volcanism Program,
2013),

4 EPBEKIT

N EAF B KL AR EL VET >7 B9
KRR AR SR I o A5 e iR R TG R
A L R R SRR VET >7 s AL T B
KRR 100 km®) 3088 KA kL4 & 8
Lo H RO B IR AR Bk A WAk A R,
GRAIRE I I A — > H SRR AN, SR FE DORE
DI A AR ™, R KL B R T ISE K BN
SR AN T s 1 KL e B R R T Bk
JEK U TR & A 2 2R 0.1~ 8 km®, K3k
L1 FTE & ) 240 1~5000 km® (Smith, 1979) |
B I L 1 R A BT 1L ~ 5 2R B 2 R E
A AIDERE
4.1 EASFERMALO

A K PR B G R Ol O, 2 bk 1 VED>
7 WG AT 5 R B A T R i (R
4f) o XA E KA ko I gt 2 kot R (2.1
Ma, 1.3 Ma, 0.64 Ma), # A X1 HKIE 72 km,
AR RRFE TR B, 2L FR R A S D 2
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FIAH B K 2.5 4%, M 32K 24 AP FR B2, 2R
90 kmx30 kmx10 km (¥8) , %A KL 25% 1) 45K
KRB HE, TE 150 ka AT, HPGMIA NIBLIH KL, A
BRI LK A A — B T AR Hh =T
BIPEAR G, AW R A B TR IR TS sk B
MUK R ERS-2 T8 (1 7 3k T 5 & , X) 8
A1 T B — Tl 04 b e AR TR A AT ORI 2 H
HIFERL T 8 cm, HEWREHL T 2505 s B9 45 R (Wicks
et al. , 2006) ,
4.2 ZEHE Vvalles fifA LA

Valles ‘K1l (] 1c) KZTE 1. 25 Ma Rl &, P
JSE I R L 0, 52 T3 5 7 R B 1N (35, 908°
N,106. 517°W) , “ B Mt & " 7 1 B — A~ IE
WrEd I 23k BE U0, B R—> 20 x 23 km 2K
MR, KILER R Z G, K R Rz 1 B
A R XA I AR EURN Kl R AR B R B T
Redondo Peak & i & [% (resurgent dome) , 74k
Ll F AR S R S TG & B AR 1.25~1. 22 Ma Hif, UL 2
WA 3 3, KL 3 — B AEZEF] 40 ka i,
MR R AR K A A MR, BT
TEA — 1% BR A b A 2R G, b 3R A IR S IS <AL
(Goff et al. , 1994 ; Reneau et al. ,1996; Self et al. ,
2005) .
4.3 ElRw i 1&ERE SR Toba BN LLO

BOE—ANEIETIRE L T (B 1h) 2k 13K
RIGFEPIZERE KT ,35 x 100 km, T EFE 1200 ka
HIT, 280 DU 45 B8 IR e W R B iy . b s iy
—YIER LY 74000 4FHIT, NS K 4 Toba 18 P4 -1 i Al
AR P i A LR I, B ) 2800 km® 119k LU
Yyoa, i £ 2 Ma SRS BRI Bk L (5
RIH>1000 km*) W25 AR R A E TS 3
SR g o 1B ety A A —rp AR AR A A
L i Toba KL F BN HUERI B . SRS, XAk
T FEH T RAREIK, A2 8T Toba W) (AR 240
km?) A ERSIPEIR B AL Tz s, A TR
2 Ma SRd KRBy — WAl %, HATH KL 7 22
By BOE AL : & AE A 840 ka 700 ka 174 ka, 74 ka 1Y
JALEFIY R K, AR 2800 km®, 7E K L
JEIFR, B ) JEE B R e 600 m, A B 3K UK K L 1
KFECT 2EK 6~ 10 4F [ AMCIR I FRE H (Costa et
al. 2014 ;Knight et al. 1986; Rampino et al. 2000) ,
- F 1500 km® B9 PDC UL FL 4 ( Costa et al. ,
2014) ,

4.4 PIHRZE Cerro Galan B 1LO

CerroGalan K 111171(25°57'S; 66°57'W) &—4
HARZ) 35 kmx25 km, JERATE 6 ~ 2.2 Ma HYHH
JERE L ET (B 5) o7 T BT AR 4 P b 822 255 B il ik
(A THLS , 7 BT AR S B A1 4 P i sh AL, #E Kl A
IELEEEICE ZARE 2 km AR B 7R B AU )i
KO WA Gl R 2 T i i 3500
km® PIEZEBEIR )2 12K L AR A M T 4k
Mg 5 B 5 R EH ARV RFH Y Valles il K
AR (Francis, 1982) , iXSEHE% A 1T iU R
FEVERY, o T HAE R V& AL, 78 ALl T st & 1
TP R () SR h Rk, HIEERRT
HHT 35 x 20 km M9 FE KL E L, BRA Cerro
Galan ], 7EAF] 10 ka AR E] B B8 B T —
BB/ NI T . 35%20 km A Cerro Galan & 1% k1L 0
TEACA Ry AR5 W LLVK i 30 B e R | v T
I, Cerro Galan 4%+ & B Hij 75 7€ i 20 i 10 £ i
AR R RS NS B AR ASE TRCE
YA Y BLE b ot BRI R R R b 30t
Z3aTt 8 i 22 FH S HE (Francis et al. , 1978;
Francis et al. , 1983) . 15 Ma ZJ7, iZH X T 44 k4
K& S JE R T LA a—3e 2 s Kl e 7
~4 Ma JHE] B2 D LI G5 BE AWK o X a0
LESE IR SRR N Toconquis RSB S, B TERY
2 Ma [ARBRIHZ S5, T SCHE 0T A J R — IR K &
LR T 1000 km® ) Cerro Galan %5 45 5k K & , K 111
1 #1457 [ ZE il 100 km, JE A% T 30 ~200 m JEAY
BT S A )ZE (Folkes et al. , 2011) . e
QUYL Si0, &t fm T Toconquis & 2588 KA, 10
K,0 &N T Toconquis 14 45 BE K G, 3% IR W &
AR — M H R (cauldron block ) #E A5 3K 7
1M 2 I XEESHE (Sparks et al. , 1985)

5 BRI A

B LT S A B A A Bk 1 — L R B v
A B 2 BT AL L A3 A T T AR R
WG RYOLE (B BUAE R T P oB o Y — 2R
Al B n 5 (an. 7R KOF# kS, Fornari et al. |
1984 ; VK 55 1 [X., Gudmundsson , 1995) , % Il ‘A—3
ekl TR S R SR R A, AT
TE 53K (U0 : Tofua Island, Baker et al. , 1971) FIKff
NZIR (A0, Crater Lake, Bacon, 1983) A% 2k 1l
o B K L T TR TR SR b XA DG G AR R
M WBRIEM L) Elliptic #% K 11T (Acocella et
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&l 5 PR 4L Cerro Galan B% Kk 1LIE  E—14~
FAIL 7 [n) A2 J2 A A8 B )
Fig. 5 Cerro Galan Caldera in Argentina is an oval

extending in the north—south direction

al. ,2002) , (L BT RS 0 W e 5
H R X3 (4n. BT VE 2% Mayor Island, Houghton et
al. ,1992) B A B P ¥ 7 55 05 (40: Las Canadas
caldera,Marti et al. ,2000) , W4 A K1l FEH
IAE R G X, 505 SRS FA (.
P 2% Taupo volcanic zone; Wilson et al. ,1995) , 15
R Bili 7 i) AR A 5 (A S 13T 85 5 Af M
FIHR, Elston, 1984) o WG BRECE K 1LHH 5 K
oS (. WA B K 1T, Hildreth et al.
1984) | Fpilt 76— LE3F IR IN—IUR R e h A& 8L (A
FPE 25 NE J5 1 800 km Y Kermadec % kL 1T,
Wright et al. ,2003) ,

6 BT SE

K VAT SCA 7 R 2 B0 BIAE 2 0 B K L
1 DX KA KL A o I A BT R R 2 K
(1, Je SRR A A PRIBOS B ESE I TR | B EAT T 7R
) X R 2 B &R, HRETE 6 A U
Hg Au—Ag Mo Li Be Sn W 5 k1L F138 0 )&
MBI BR 37 BT, A HE R & v RV TR S BT, 9 i e
HTPE 2% Taupo K 1117 ( Bibby et al. ,1995) .

8 L E [ ) B R B B, SR AR N b A s 7 A
M B AR T 50 55 0 2 R S , s 7R A
WU E 28 MPRIR A 3, (H 2 T 22 05 19 s %
PSR EUE e L F B ST A D 284 3 2 Oz Ak Y A5 DA AR
FE TR X S 5L IOk R A1 4 W7 2407 1) AR AR 9 S 1A
YR T Y TR G &R Ik

(1) BREIXI M ) Mahogany % K 111 F1JE WU FRIR

EHE N LRI S BT 2 T 8UE R RE DK, PR
(IS} gEERE 52 N ORVTIEAVELs LI A7 A1 KR S 2
AKUCRRAEL Li R0 U 8 5 8 R R A IR A i
TERE K SIS S N, 5 A ke e,

(2) BHNLE T ZRIIAME K L PR BoZ K2
15 Ma i £ BLAR K L 1P R 3 G P I — 7, A/
RIBLR A MRRFIIR A . X LA PR 0 FUAY TR Tl
A8 e % /R As Sb Mn Bi W Sn it R ik 2
iz YRl Au—Ag—Cu—Pb—Zn L H K, 1 8.8
Ma Hif , B FUA G AN SN T — 3% e /A
MBCE SR, IO PEAETEL 5.4 Ma HT, 7]
RS RIRBEICE BIWTR , IX S T —E
BEPCA LB A A S, B 240 km? I8
IR ISPESey $520Y 0 R EA( NN ey S IEEM I
IR E R AR R R A TS

(3) £ E ALK M McDermitt B K 111 2%
S B PRI DK AE A 35 3 km, AN KO —HA
WAL IR, Wkl 171 52 e — AP A
JH ¥ TG R BRI 7 A b b o 7E McDermitt £ K
izl & A FoR S IR St & Jm e,

(4) VLA 1Y Rodalquilar % K 11 1 7E & 16 HHIE
B AR FNERR A 36 ) B — B BT 7 IR, 4RI
11.0 Ma, Bl AGALI v BRR S B Hom
T I T A8 BRAR BB T 2L P (R AT EAE R 2 1
WS R, OSSR RS BTES
BEP BRI R A F., HAER S RKFEEE
Lazaras KL KIFLEE KA WK, 7E Rodalquilar 5 2k
TGS B MR A Lomilla B JC 1L 1 & HA O
ARWTRL, TEARTRA N A A bR B TE T 36 1 Jmy A R S
FWTRLHF B SO, Mo It il | BRVERR R R 1 A2
SR W AR ERAR B R AR TR LA TR E
RAUK &

(5) L AR 2 T 5L B35 40 1Y B 46 77
X — M DX B 3 AR I VE 20 LR 5 R R AZ TG 7 Valles
WXl P OG, Rt A B RB Bt w0 R R A
Hrr, Lake Owyhee 7R #B K 1L H B9 Rt )& T
X Il W 24 2 0 A k1l B, 7 DeLamar—Duck 4
Wigdar b, 16 Ma Bl A& H R S8CA )2 , DeLamar Fll
Stone Cabin 4 —HA" K" 7EH F#, kAL M4E
R WREBCEIE A — 2, R X L 56w  fk
R SCA TR U 7 AR 1, B Bk FEIE TS R
FEA TP IR RE T2 (Mills et al. , 1988)

(6) FEWAFACM Jerome Hb X[ 2k 1 1
A5 IA N Cu  Au, Ag B IR 57 1 i Sl 48 &k



7H TR WAL DB R T 9

TR TRBCE A & K L T W R e Y ik e
BRI WAk 0 25 T8 38 R 30 T 35 DL i SR AW A . 20
HZEHIFFR T 3300 T3 i g b AL AR A, o DL Cu
F,Cu FEN479%,Au H 1.22 ¢/t, Ag 5 45.6
g/t

7 RE BB RS

KRE2ECREARA LRI T2 a0 .
BHAEKL 6 km WG F b 1L KL D67 F Fl
S RVUIE S —iF . MR 15 7 B AL T R —oR i
TR 24 301 350 119 75 S T B 235 b 1) B %, 1T B2 100
km®, XN FEEHEH—FE K, BPmRMkils E—
PRAFEETEHE A KL 1T AR 30 3B W ok LA IR
B LU AR AR A L 32 A Bk 2 s — ML o
AL BN K, KRS R EE 3K 4000 m, & BLAT
IEEEEE IS o BURTT A0l 2R AU L 43
X A2 45000 km?, B & BUBAL KR k11124
24 B IR I TE 8 AR AT I I b S 22 A ok 1L
M, BANA L BUA AR -E 52 1l 2807l T
ABETTLL B IR AR Ll VTR S 1L AR L H
&,

8 4t

(D) J Il 40 e Rl 2 ik o A2 0%
RIME I F XA 20T B A CEA R
S, AR A TR o2 FOR A IR L
RS, B DR E g S T —E AT 18]
bR IE AR

(2) W13E K LT R e K L A8 TR ol S
5N E R D AN WA G B A K AR, B Ak
TS A W06 K LU B2 i 1 DX s D 24 | a8 v 4 Al
UL T 385 563 T TR G 118 B 2 T S8 R 5 S5 T 40
Z S M eI, H SIS R, ikl 1 X
G R T REAEAE A RN, R BiF 2R
T FRE Ly 0l DR S R B 7= ) SR H, 1 ™
(R0 28 A7 X 2 K LB B 1 DX 1 A

(3) M K Ly 1T FRRFF G AN AT e 2 b o 2k 1l 112
RUHN 50 OB 3 (TS FRFIERE) KLTE 8 23
Wi 5010 BTk 5 28 AL B B 19 0 R A5 T 1
PEATIRAARIESE A $5 AT T K Ll F1 2 115 P 44 3
fiE X 22 B 0 U KL T R 43 R ATT R
A B K TSy JUIIE B 8 BUAEAR | i3
FR R (B — SRR R 2 F ) IR LR

R FRIEZEAXTFR? BUEEZMREIE?) ;2
BAET ALK ERE WA A RFE W55 KOLRTE
B KB R 5 Wi se iy o k525 3K e
KAR?

(4) AR SCHNZE PUAS I 36 i 10 30 2 H
W) LR R A8 8 VEL >7 WS L B R —
BRI A K L T S e AR kL ) 46 4 T
RGN G 3 BRI o b BRI BR A M A
W58 KB Ll 1 AR B T 3 b o A G A=
PIR AR 3 B TE R K Ll FUIR R 955 3K D R
WA RIR AR AR E? BB XTAZN
AT ETEARSRE A T BE & IR R A
LB A IR Kl O, AEF AR sk B —
X IG IS UE ) R — PP b BT S A T,
T B T 1 E AN SCk S A FIB A 4B 25 80018
E, AnX—ANBE AR K 1L MR | L A R
1 L T A 2o AR S T A B AT PV IE X
SR AL £ AT LA R MU, 7E R BOR A
ST A RIRIFE 4G | 30905 & R R A2 3% R ki 1t
SRt AR Xy T A RIS A e o SR R R R
W= 08 U5 2 A PR AR DRk

Bigh . TR L ARSI T ARG B M L
BRI R, A SO —E# 20 42 80 4R A [ My
JFRRLF B A5 BT A TAE, e R R %
U= JK S e A PR, Rkt HoAth [ 0 B8
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A review on the study of caldera

DING Yi"?* | SUN Jiming” , WU Yunxia®
1) College of Interdisciplinary, Hebei GEO University, Shijiazhuang, 050022 ;
2) Institute of Geological Surveys, Hebei GEO University , Shijiazhuang , 050031 ;
3) AfricanResources and Environment Research Center, Hebei GEO University ,Shijiazhuang , 050031
4) College of Earth Sciences, Hebei GEO University, Shijiazhuang, 050022

Abstract; The research on volcanic caldera is a hot spot that scholars in China and abroad continue to pay
attention to. This is because the magma that formed the Caldera has a long evolution time, and it is mostly the
gathering place of large polymetallic, precious metal, uranium, and other deposits. The formation of large calderas
has had a great impact on the evolution history of global lives. This paper summarizes the concept of the caldera,
the classification and terms confusing scholars, the world-famous caldera and its formation theory, the relationship
between the research understanding of large caldera and the formation of ore deposits, the research on Caldera in
China, and the direction of future efforts. In fact, it has built a continuing upward step on the ladder of scientific
research. Chinese scholars should conduct high-level research in this field and make Chinese contributions to the
protection of national strategic resources and to the study of the world’ s caldera.
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