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51U 6.1 ANHUZMUTVINNAYDINITFUNU (indentation) Tudensnsanauh ludangu

(Bott, 1982a)
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(Remnant arc) (Sedimentary arc)

' (Marginal basin)  (Volcanic arc) (Subduction complex)  (Bulge)
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(Trench)

71 6.2 1UVE1599081918YDINTYARIVDIHUAYNT
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Pacific ‘ ‘ |
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Lithosphere

wteleleli et te ettt e le ettt ele2e!

Asthenosphere

100 km

51 63 manwAsdnAvews Iy luayadvewrdunldonayns (Grow, 1973)

I .
sydiulsdugiu Ty n3A7 tazaa



6-10

I
Samoa Is.
V¥ -
15°S — ps |
v
’ -
= ' 4
Fiji Is.
+
' +
CtE Ry .
+ + Tonga Is.‘
o : e ;
. ,v
20° |— * o _
+ \"4 v
v+v+j7v v
++
+H Vv v
-
+$4-v v
v oY
Yy v Tonga
?V v Vv Trench
vV
Vo w?
vV
L v v 3
- . v Y —
v
% Tonga-Fiji
v earthquakes
5 v 500-600 km
Kermadec + > 600 km
“Trench
v Volcanoes
8
| [
180° 175°W
(c)

51U 6.4 yamideguinarwduan TnrlunSnunesn A3 lusmaynsunldiln 91n

9
1T A ] ] I
urudau 1 () seauny amadusuauamilu n)

I
sydiulsdugiu

Ty n3A7 tazaa




200

Depth
(km)

400

600

Volcanic arc

0

Coralline arc

F AL ' ' 4
Waterdepth _fF ' Tonga Trench 3
&m) SF 3
C 3
s -
10 C 1 ! [
0 +200
Distance from Niumate, Tonga (km)
—400 —200 07 & .5Ac+200
/g a |pR
o]
o4& 4R
O~
o]
(@)
OOO 500
A &) / A
AO A
/ FN
o
A / A 550
° & Mla
A
I 7AN
= PR —l A AA A
o q o 600
R £ o
¢ | AN
— L
L __ 1
| —350 —300 —250km

Fig. 8.5 Vertical section perpendicular to the Tonga arc
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Tonga Trench Rarotonga

51 6.6 MuAAYIgANAAHIULUITAIAIAT (Tonga arc) 1ABDIRENITAANDUNIT 142

Ao (Oliver & Isacks)
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51U 6.7 nmAavINgaNAd ALTTLAzIUI TRINDINT (Tonga arc) UAAIYANITAANDUNS

"lw'Jfmﬁaulugmmgfiwaw%ﬂmg (Lau marginal basin) (Barazangi & Isacks, 1971)
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o ' Y a <3 1T A
51 6.8 MMAAVIAILUANIYARIVDIAZATA 29.8 o tHilD LaaudUAS HLAN 112

J -4 A o
N @ﬂquﬂﬂammmu"lm Llﬁﬂﬂﬁﬂﬁmﬂﬁi}!ﬂﬁ?ﬁﬂﬂuu? (double Benioff zone)

Volcanic arc
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Lithosphere

51U 6.9 upuHavsvewrusIginInluaNTYAAT a, b, tay d uaasduvaiudanaln

ueudan 112 Td%aau (Turcotte HazAMY, 1978)
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Sealevel

31 6.10 M3 TAIAVOILNUTIAMANDUNAITANNGUAT (clastic) THIVAYAAT  (Turcotte

agaue, 1978)

Mariana profile

——Elastic-plastic
| | il

Tonga profile

| |

—100 0 100

200 300 km

H 9
51 6.11 nudavewrussdinnildeiiaslusesdanayns MnNwDDFUNANS (observed)

HAZAUNOYY (theoretical)

(1) Mariana Trench NUUHUTIANIAYAAWVUNRGUAD (elastic) WUI29 NN 1AL

() Tonga Trench NUUAUYAAMLUNAIAAN WU 32 N

(Turcotte UazAML, 1978)
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Bering Sea

Pacific Ocean

a [ 1T A a Y a = .
51U 6.12 nalamsmaududu Ivvewruan v luusnunud 1nueanfou (Aleutian arc)

1 A A [
ayunilunanluenay Av 153999 (Stauder, 1968)
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51 6.13 mansznedrvesgagudnaraunuan lvaldunaInanez Sueenidoamilouss

D.

U HUINAZRIAAIDNEIUDUYDILNUYAAT (Hasegawa LAZANY, 1978)

0 _ Trench axis
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31 6.14 nuudhasinmdarivesna lnmsmauduan lvnnuussdadmazversd g1

I a 1T A =2
I,L‘V]iﬂ!‘lJ‘Llﬂa]’lﬂﬂ15!,ﬂﬂ!LNu@]u‘lﬂﬁlLLUUﬁﬂﬂ'}uﬂﬁN (Isacks tagAME, 1969)

I .
sydiulsdugiu Ty n3A7 tazaa



Inc':'reasmg strength

51 6.15 nnusraesmsnszatearvessuduluuduyads Weuduawdan renauila

HAAT AAUVIIEHY azIananda uaasUAULUUSAGY (Isacks & Molnar,

1969)

200 north central south

North South
100 | f/
300 |-
km [ — o Z I . 7 7
500 -1

Marianas  Tonga Honshu Kurile Izu-Bonin Kermedec Calabrian

L1

100 / -®® Bl e
- /‘ﬁ

300 |- _
3 |
500 |- / —
700 R e e e e e e T e e et e e ) e e e e el s —
Peru N. Chile New Hebrides
Flores Java
LTS LSS A A
300 | ? + —
km g ? ? ;5 -
500 |- / / =
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51 6.16 amaglvesmsnszniedvesuduluayadinuanudn wnauile gaime
urudu lfnnuusuAusavuIuAuuuIMIYAdl 21enauila naaanuITUAY
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51 6.17 (n) Syilunufiusnanzaeatfou TR AIT TR ITE T PR RRTT RO YAV EEN
weuan I AN
@) uRAVINA A Eunuaga Iwnael
(M) LUINAVINN B B’ phuﬂumﬁgﬁjm uay

@) 1UIFAYIN C ¢ Aunuiguiantes (Jacob tazamy, 1977)
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Trench Trench migration

.‘(a) I l (b) | l N l

Lithosphere —

670 km

51 6.18 AMAAYINBEIIBNUAAIDILINTYARILAZTDIANAYNS (trench) N1 A INMANTS
& A & v ' Y @ Y
ulannumineanaaulmiazmeou (n) e idsngmsudvssaurdauua g

Y v
TaouruldenaynsyadiaslldaldiieTanauarelaoass 1y Aunaldunes
WA (Kermadec arc) uay (V) MIupvesaundaul Iaq (Back-arc spreading)
(1) i ldsesaynsindoniivguesn T lunurszanludadmumeayns

. N IAaam (Tonga arc) (van der Hilst, 1995)
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Volcanic High heat flow
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0 Aleutians 4 Tonga-Kermadec
® Kurile a Japan
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Fig.8.20 (Top) Relationship between length of Benioff
zone and the product of spreading rate and age.
Approximate uncertainties given by error bars in upper left
corner (redrawn from Molnar et al., 1979, with
permission from the Royal Astronomical Society).

51 620 ANWAURUTTLHINANUENUVBINUYART (descending slab) Turuasadnuiool
Y 1
7 1 [ 1 % A

(BeniofY) ﬂuwammzmwamwmmmEnslﬁummﬂumq (PY) ATOINNIYUIN

(+) asearvuaIudsvInTuaaInan 1 liuiuey (uncertainties) (Molnar

uagaue, 1979)
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51 6.21 UUUIADIUFAIVDUUNUTIUNANAADUNIUIVINU BRI WITDUTSYNANUNIA

azTuaniioaldveaszmagiju Tug1 MTL = Median Tectonic Line (Barber,

1982)
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HAAUTUYUNYUTIMU (geothermal curves) ﬂjmmmﬂiﬁmwmuqq M hunan )

ugj ° 1 9 ~ I Y 4 e o o
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Ugnsevesmsulsanmiiduny Tag (Miyashiro, 1973)
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Late Cretaceous Hidaka belt (Low pressure)
Early Tertiary

Kamuikotu belt (High pressure)

r©

Sangun belt (High pressure) | Permian —
Hida belt (Low pressure)

early Triassic:

Median

tectonic line

: “IRyoke belt (Low pressure/high temp) | Late Jurassic —
Sanbagawa belt (High pressure/low temp) [ early Cretaceous

51 6.23 wwamsudsanng 3 uuamanvesdjijunAuwyIae Miyashiro (1972) Tug1) F-F

E]

Ao Itoigawa-Shizuoka Line
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TOIANAYNS uua Taagn T

Trench Volcanicarc

naeneyns \ AN
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AN IYARIFUFU

Subduction complex g

Lithosphere

Asthenosnhere

FIUFIANIA

uealfani
Fore arc basin

Trench slope basin

()

Oceanic crust

4 1 4 1

1 6.25 eiTumuﬂﬁﬁmmauwaﬂw“u (accretionary prism) (Dickinson, 1977) () YUUTNITY
A J v W 9 091‘ a o 1 Y 9 091‘ 4
NULALYANITYANIFUFOU (m)ﬂjumiq‘l’wﬂlamaﬂmwm uag (A) vUauYIsu

TSy v Yo Yy = v o Y A A Yy A o

oo Iaantn Iddunadunuluwamsyadiduson Ao To0a0UIDULNAY

) A A @ 1 v o Y
tazidule Ao seg@OUNNAYAY LAY \) ﬂ'IWGUEl']EJhlﬂﬂJU"U@QHIG]ﬂ'ﬁMﬂ@'JG]5°1J"]5'€'J‘L!

(Cowan & Siling, 1978)
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71 6.27
HUVIIDINITNONYU
] a3
oUlUNAINNNZMTAL AL
d’a Y ] A
aznouNlaneunulaon

[

ARNINAAIAAI0 (Karig,

1982)
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71 6.26

NN NNALLEA
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[WANIIYAAD (Cowan

& Silling, 1978)
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Carbonates /- -
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0 500 1000 km e
L - ' lapetus Ocean o

Y o a
51 6.29 mwveINMIANNS lotoNNe (Tapetus Ocean) tazvounIlugaoes IalFounouilae

(Leggett LazAMe, 1982)

Continent Ocean

—_—

Fe (max), heavy REE, Y, K/Rb, Na/K, Sr87/Sr8, FeO/MgO, SiO,
K, Rb, Sr, Ba, Cs, P, Pb, U, Th, light REE, Th/U, Rb/Sr, La/Yb

31 630 ammanlasunlalsunasiguasdnsdInreIsInn1e MAAYINRIMIANITYA

@

v ' Y
A7 gNASUAAINANIITINLTY (Windley, 1984)
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Island arc
tholeiite series
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51 631 Aaumsvouniz1fe (island arc) () FOIWINUVDIMINAIUT LAZ (V) FIIHAT

V9INIWAIUY (Ringwood, 1974)
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51 632 MInTz1eAIv0INZIaVOUNIY (marginal seas) TunFnaumaynsulsina

azIuan (Karig, 1971)
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