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Abstract

The South Okinawa Trough (SOT) is a back-arc spreading basin located in the
northeastern sea area of Taiwan. In the past, it was believed that the structural continuation
of the South Okinawa Trough extended to the Yilan Plain. However, based on the fault
structure trends and heat flow distribution characteristics, high heat flow is observed
around Turtle Island near Yilan, there is relatively limited heat flow data between the SOT
and the coastal area of Yilan. Additionally, the structural features in this area slightly differ
from those of the nearby Yilan Plain and the offshore SOT. Therefore, further
investigation is required to determine whether the thermal structure of the SOT extends
to the Yilan Plain.This study utilized multi-channel seismic profiles and heat flow data
obtained from Lister type probes. The seismic profiles revealed that the seismic reflection
signals beneath the seafloor in the North Yilan Ridge Spur (NYRS) and South Yilan Ridge
Spur (SYRS) generally exhibit seafloor bottom simulating reflectors (BSRs). The depths
of these BSRs are approximately 250 meters and 100 meters below the seafloor,
respectively, and are concentrated in high relief areas. By examining the distribution of
BSRs, the thermal characteristics of the NYRS and SYRS, which is located at the western
edge of the SOT, were inferred. The derived heat flow values indicate that the SYRS is
approximately 20-65 mW/m?, while the NYRS is approximately 70-150 mW/m?. The
higher heat flow values in the NYRS are attributed to the influence of fault structures,
where high-temperature fluids migrate along the faults and settle in the shallow layer.
Conversely, the SYRS has fewer fault structures, resulting in less developed fluid
migration and lower heat flow values. Comparing the heat flow values measured by Lister
type probes with those derived from BSRs, the two methods generally exhibit similar
trends. While Lister type probes can measure in situ heat flow values on the seafloor, the
measurement becomes challenging when the seafloor substrate is harder or contains a
higher proportion of sandy sediment. Therefore, using BSRs to derive heat flow can
complement the limitations of Lister type probes. Through the combination and
integration of these two investigation methods, not only can the measurement results of
heat flow be mutually verified, but also a larger range of heat flow distribution
information can be obtained in the study area. Based on the analysis of fault structures in
the seismic data and the distribution characteristics of heat flow in the Yilan Ridge, this
study suggests that the structural features in the SYRS and NYRS have been influenced
by post-orogenic collapse. However, the heat flow data indicates that the volcanic
activity-related heat flow values observed in the South Okinawa Trough have not yet
appeared in the Yilan Ridge. The inferred heat flow values of the SYRS and NYRS in this
study indicate that this area does not exhibit mature characteristics of back-arc spreading,
suggesting that the research area may still be in the early stage of a continental rift in the
back-arc spreading phase.

Keywords: South Okinawa Trough, North and South Yilan Ridge Spur, Bottom
Simulating Reflector, Heat flow.
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I I l
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Mix gas P-T curve
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W ARG TS TR IR i AR RS 1.04Wm K-
17

doi:10.6342/NTU202301219



-500—

£
£
a
S-1000 —
a :
=
& oy
© ’
= .':- oo
v
et
eyt
£
soe
~1500—] - v —
-
v
~2000—+———T—T—T—T—T—T—T—T—T————

1 2
Thermal conductivity (W/[m*K])

Bl2-7~ 2B FAFFLIARBFE s P BEHICERE RS -
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%5 Yamano % 4 (1982)# & 1> 2 B X FBFH L E X Rk
EFr A2 RERFEETEZGERA < KEF L HTERIFE(E - 3B)T
ML R G e REFHA I OFPHE ‘—é—‘f#%} 2-8 AR Y d R
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(1 2-9) » FIEA e g £ B > 252 8275 fh F B4 T ehm SR AUBE 0 — AfE
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ik UELAR £ (3)F ai %7 F ¥ K 31 35(Shipley et, al., 1979)4c @] 2-10 -
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Q 300 1 pn
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B3t E BSRAGE# AP 7 A3 5 208 5 1 BSR IR =8 s B H A &
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G: ¥ EH A -Tesr: BSRIFA T4 E D kg & o
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BSR =% 3 B3R i 2 2 it it £ F

W 4] 2-11 0 4ogc 940 BSR A il B ({7 234 8 BSRIEAR RS > 7 4% 1
FARE R ML RY A REERTR c AR A R ER AT R Y BE TR
BAIS A A S BE T FIRA T Gvh R A T (R 2-12) - $2 % £3 BSR
FR R R G R R T RP
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2.

3.

35 BSRFZFR GRS Ppsp: § 4 BSRIFAR T > & BSR F 2 4,
F3 (D55 BRQAARRAS Q) BRS040
Ppsr = Pair + Pseawater T Psediment
Pgsgp = Pair + Pseawater X 9 X Nseawater + Psediment X 9 X Rsediment
Par: ~ F B4 o
Pscawater * i kI 7k vk kR A o
Piediment * 7% B 3 BSR 2. B3+ B B B cFR 4 o
O seawater © 4K B R o
O sediment ~ ICHRA B R e
hseawater * 7% 7K@ X 7% kB R o
hsediment = 7% B % BSR JILIER o
giE A R o
%% Par 5 — * F B 101325pa > 3K B R Oscawater 3¢ ¥ T 351
1026kg/m® » iT# 4 % B 0 sediment -5 ODP leg 195 1202 # ¢ bulk
density (B] 2-13) > % £ Fl4c% ¥4 BSR ! 0% % > 44 5 BGHS =%
¥PE LUy ke RRE Bk AT AT S 4 1202D 46 &
o4 TieE 1 7g/em’ TR R R BEL LG o
PFENBSREBRAY GEP-TY REHEFR AT REPRGHKL 420197
Bk B F R A A T(R2-5) B RAK e AR F LR B

ARG B AR A 80%5 - F B~ 15%0F § 2 4%:07

J

&

R DI (<1%)H # F 4 o A7 % @ % Colorado School of Mines B
2% CSMHyd #4488 » 2 1 * Gibbs free energy fidt 7 F 5 H81t b = &
SR EF AR S IR RRTEFEFHAT L 0 AP R i

WATHEE Sk &P IRRY (R 2-6) -
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B i F SR o
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Bl 3-8 3 MCS1205-05 ¥ ff % # & 4 7 BSR #pcc < 2 ZRl3le > fpt 2k
< B¢ if £ 3 % it Shipleyetal(1979) %43t BSR 13 B b4 fics i A &
7 0 BSR chde R s Giuglds K- R e PRBLRS 3R 15 R 122 R3e BSR 4k Mgtk
fApF > 002 BSRF 77+ EREDEAR FRFAEBSRT > RRIELL R 40

PG FMES

R G305 A BT 4708 AR

Ak S R AIEAR R

4

B13-8~ 7 BSR2/ » #2315 5 MCSI205-05 % §i% & & e | » 7 2 75
= i3 % & Shipley % £ (1979)4% 41 c(1)F #3085 % KT (735 ik (Q)}E12 27 3% % 20

BARF B)F i 2 F s B o

REAF T FREBSR 3w £ 3 % &8> & MCS1205-05 ~ MCS1205-06
2 MCSI1220-02 ¥ jFi% # o 3 ¥ RSP BRIV e L 2 ¥ (pullup) 5 @ 7
MCS1205-05 = MCS1220-02 355 FIE s ¥ a e X7 2 5 5 S dim » £
¥ BSR BT 2 MM BEF RGP AT Y R LG F Y F A F (High
reflectivity gas zone pockets, HRGZP)(Shankar et al., 2015) > & & MCS1205-04 ~
MCS1205-07 2 MCS1220-03BSR *+ = 1. BH ¥ v 4 > & Liu ¥ 4 (2006) 7 BSR

216 B3 AR i o
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3.2 F sRRIF R R A Y4

AT R ABAILAR R G E AR (S0 #1F BSRINEE R EFER
A 47> FIBSR Jui fp MR S F AP E > FmAade P R IR T 8205 KRl
FRBE g RAH Y EXTHRARLTI AT F # R F Manfing 2 o B 3-9 B 1
#-3F BSR4 RIFEETEREEN > -3 BV RRTHRAZSAR T
Brtr o BidRABE R 2 s i grd el s 47

it SRR e er Y B RRHRRLEFLBIEE S

PN
Er

% :
B Ay RARERAERT b LRl SIS D P8~ Mo BB 2R
AAELEAMPNRERERE > A 3G A d FEPR RN S Dix equation # ¥

ey AR BT USRI T R K Y BiEid R f AR AR L

h

ESEBSRAFZ (S €M AFTRIZERERALZRALFEFME >
HERR G A 3 RN AR . S WA R BSR a6 £ g T

Boamdt  Folacsgie- A0 AR LG FHE ERE S AOFRFREBSR 07 DA
PRFERTEFER AT SR B REEy (HEN%% > F1L 7 BSR =
BEREREREHAE Y M4 L BSR FEH(Zesr) 0 M E I R RAPEIMF R

AR 4 g3 BSR = ¥ g & (Tesr) > #Ti8- H2FRERAITELL o
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MCS-1205-04 (CDP 4600) MCS-1205-04 (CDP 4800)
ms m's \*[ ms s
1311.3 [ 1500.06 | - . 1182.95[1494.81 |
1363.98| 1501.1 1232.76| 1500.51
1431.03| 1503.18 1331.42| 1515.18
1480.84| 1504.73 1403.26| 1526.19
1510.54| 1517.73 1440.75| 1522.83
1562.26| 1516.69 1502.28| 1535.13
1621.65| 1519.8 1532.36| 1540.92
1743.3| 1528.12 1582.95| 1551.05
1792.15| 1536.43 1613.49| 1556.83
1822.8| 1541.63 1743.39| 1579.26| .-
1925.29| 1561.37 1793.07| 1587.22
1993.3| 1573.85 1889.24| 1601.69
2037.36| 1582.16 1974.48| 1613.99
2070.88| 1594.11 2043.76| 1633.52
2332.38| 17209 2294.44| 1700.55 -
2533.52| 1863.74 2444.85| 1745.05
4999.04| 3008.55 2584.78| 1819.23
4996.17| 3006.04

ms m's ms m's

1501.12 | 1495.89 |. 1412.02 [ 1494.01
1746.49| 1530.39 1657.99| 1468.4
1893.55| 1489.97 1797.24| 1534.43
2036.7| 1515.57 2295.68| 1624.7
2313.9| 1661.08 2835.76| 1793.11
4997.4| 3004.34 4996.1| 2997.6

ms m's
1449.57 | 1476.86
1579.18| 1492.42|™%
1709.16] 1490.89
1780.88| 1495.48
1803.29] 1500.06
1936.25 1620.7
2988.47| 2167.77

ms m's
1527.38 | 1462.71
1716.63| 1470.97
1791.33| 1499.75
1880.98| 1494.67
1991.53| 1526.83
2360.23| 1743.32
2979.83| 2118.25 .

ms m's
1475.12 | 1539.88
1587.08| 1506.5
2996.07| 2001.01

ms m's
1458.75 149951 |
1575.95| 1501.84
1613.19| 1489.33
1711.51| 1493.45

1866| 1551.52
2999.35| 1999.45'

B39~ 2 BSR|o e RAFHfrE R E > 27 2840 BHBE BN ER

BRE B E Rm/s)5Edh s BRI Fms) . =2 A {iErd # R

b4
=

&

R TR aniE 0 2 A& 4 E Dix equation 3R B A Fik R4 BT
B PR IR B 4e o e 5B BSR PEIE ~ PEAEF A £ &k TR T o
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33 M BEFETHES
B3-10 s BT BT AAET RGBS CE S RELBASEE B Lok
FNR S BUAE TR ARSI | BRA AR T HE 53+

363mMW/m2) > tit Wik i T B R B K AR R A B A

B
A=

R T AR R B AT G 0 T B B AR IR

f

’\

Lo

Im}

A

CERAT RN q KA F G Y T U FRAINIFE AR E TR S
¥

=
g

R E e s R STRGREGE e R AL 1 ROT TR B R

~3
F_w.
\

A MR R P B RS A 2 A @ AT BSRAJEA B NN T ALY S

A A IR T B ﬁd BSR #r4 AT A EGE R CRIFRE B R RTA

22 AR RFEEDATE O R T A

25°N —{¢
24.9°N -
24.8°N
24.7°N
122 °E 1221°E  1222°E  1223°E 1224 °E
-3000 -2000 -1000 0 1000 2000 3000 I0 160 120 140
Depth (m) Heat Flow (mW/m?)
Bl3-10~ 277 B ° R F % B2 T EJIVRFEEFTRLF o
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34 BB #L
WP AT # 0 2 TR L MR fdek 310 2 & FAeBl 3-11 0 s
FEA B NFESEETR 20-50 mW/m? o BT A A e AR E TR
FORE > AT AR AR AR EY 73-159mW/m?; F A A s R R A
28-67 mW/m? > e P& fodh LioKGE B 08 0T B end ) VR A5k 2 F A2iE 160 mW/m?
CHH R AR A T R R AN ELE R DN RS L R R
Pl g T LA ER B A R AR E o BSRIEAT RS (RRIR T S HF
SN A ATR(Z A8 R T o T OUFIRE S FE T AR B
AAAES RN THAT e o BSR NI KERF AAFELY RE R & 870-
1,200 = & kK% > 134 BSR 1IR30 % & TR R (B 3-12) 0 A 03 I % 3 BSR
DI E kT R B (meter below seafloor, MBSF) % i j&_# 7% # A o 18,40 = = 3 110
DR EAE SR 140 2T P 290 2% s ahEi WAt AN BRIvRALE S
¥ # BSR R R TR A RALRIFEH 4ot {IF 0 B P BSR

imEAXE o F 2 BSRiA AT NIRFR fIRL B E LK

25 °N —
249 °N —
24.8 °N —
'A
24.7 °N
122 °E 1221 °E 1222 °E 122.3°E 122.4 °E
|
-3000 -2000 -1000 0 1000 2000 3000 80 100 120

Depth (m) Heat Flow (mW/m?)
Bl 3-11 ~ BSRAp EH# @A F (RRIAR 2 FFIE)Z 3 I AFESERTHECE
84)) -
41

doi:10.6342/NTU202301219



25°N —!

249 °N —

248 °N —

247 °N
121.94°E  122.04°E  12214°E  12224°E  122.34°E 12244 °E

M 2 .

-3000 -2000 -1000 0 1000 2000 3000 40 90 140 190 240 290

Depth (m) MBSF (m)

B 3-12~ 2y r et s BSRAF > 42|m F BSRena ¥ R

AL AR LR SN T AR AR ALY AEAIERY AP 2

s 0 TR 3 BSR st ezt ¥t o & BSR S AE B

#
TURR A o B B s 4 A BSR bR T NILIER AT AL S
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431~ 278 BSR#EHA LR L
W B ZORR SR BSREAR | BSR% & T /%A ¥oRH-RE (BSR4 H AR
66.56-75.92
.y MCS-1205-05| 1.014 =2 104-120 = = 64-73 K/km
TR A mW/m?
A 68.64-159.12
MCS-1220-09 | 4518 =2 48-113 = & 66-153 K/km
mw/m2
35.36-58.24
MCS-1205-04 | 5.881 =2 124-222 = = 34-56 K/km
mw/m2
35.36-44.72
MCS-1205-05| 1.825 =~ 2 173-211 = = 34-43 K/km
mwW/m2
44.72-73.84
iy MCS-1205-06 | 2.753 =~ 2 98-170 = = 43-71 K/km
2 v 29.12-47.84
MCS-1205-07 | 3.248 =~ 2 158-271 = = 28-46 K/km
mwW/m2
38.48-45.76
MCS-1220-02 | 2.743 =~ 2 171-209 /R 37-44 K/km
mwW/m2
28.08-52
MCS-1220-03 | 4.234 =~ 2 149-282 /R 27-50 K/km
mwW/m2
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S 5

‘2\'7'
-w'L
%‘%

417 b BERFHS A REHM R

AT AR AR G R K Y B RIEE S TR IR
EFBeERELFY FMAFT IR JOREF? PFRRN L A TP FHAS
R D R AT A RA S AR R R B4 AT o it i B8k i (Sloan et
al., 2007) o “T AR R EFF ¢ F WM Al s A A £ & o

AET AF LAY D AETF WAL > 42 45% Y Chen % 4 (2012)7 *
Hyndman % % (1992) =3¢ > gt 25840

Tgsr = 2.03 X [log(Hseawater + Hgsg) — 2] X 9.75 — 4

Tesr * BSR #7 & iF B ¥R & © Hscawawer - 7% Hi7E © Hpsg  BSR %k TiER ©
HEdeB 41 FF A K Ik BSR L E# R E 4 40-240 mW/m? > &2 - § 1
BUOK &t E B Ap A H e L L B P S '%T R ARILY TR R R
HEME > E 2 E BSRATAIFERTERA G L d 2032 BSR 28 7 AR 5 7K
EP SR EPRBEY Y AT LMY FHRCE > BERARLY TR A
FEAPER o AT E 2 L AR BSRIFAGRS ERFHEIERIES
KR ER ORI 42 2 " RO RAPRIA T A R TR SRR A B R
LR FPRTN R A A RSB FRL FRY Y T vy

A Bl § R BRI FHET S AR

lﬁv

AR EPEY FHAS
K

BreriE R e @ TARE R B Rk L A Y

"3‘7'
—?—
=\
e
L

ATIRER T RF ML SR R EREI IR FHI AR EF LY
AR R PR AT £ JINAFES TR G RET TR
KEFELEREREE N AR P RS B NAFESER TR A
PATZEE F - F# BT R DT RIBRIE RV AR PO RS L o IR

L% e A (Sloanetal , 2007) 1 4w » Gk se? Sk £ 7 i € d - R Blens
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FUERCKEP TS BERERSAQOI? B K42 Foo b RRAR-KZ B jFF H
R s R T RRIRA YA F PR FMERE YT RER
T 4D AT AAFLRBOREFEA L F AU ES F L o 4295 Fan
£ 419991 - F LK L E A BlAe B 430 BEor - F PRk G AR A
B4 FHRE o AR RS A a BARAGRR LG E 0 RS F RS
BEFHAREAKEF R R TDERPER > 277 T 575 BRE A (2019) 65k 4%
Wb Bl 44 BT R R R AT F S SRR R AP R T R
i BSR P RBRAFVTOHERRER €T R ES IR R - Ft
KEFnd A R AT ERE NS LE  AFTRBENT B L FoE
BRFL Y REHEREFRIFDFR GERBNEF G oa FT 2 41 L FA0
SR AR BT B D R BRI S S B IF AT R R AR R R B

WMo FP A R E IR A E e BT AL s P BB T G2 T AT e
AT AR A A D F PRORER G A 0 R B EEHB R KA

TR ERICFEFICHRPM E A B D F PRGBS PR E -
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25°N -7

249°N —

24.7 °N

122 °E 122.1°E 122.2 °E 1223 °E 122.4 °E

0 20 40 60

80 100 120 140 160

-3000 -2000  -1000 0 1000 2000 3000

Depth (m) Heat Flow (mW/)

B 4-1 ~ # * Hyndman % % (1992)#7i¢ % eho V3-8 di2 #un s # - 22§ 3-11 v

A e S AT AT RS D 50-80

=

RE AP ARSES F AT

mW/m? o

46

doi:10.6342/NTU202301219



2 TITT [T ITT I I vrIrTTIrrryrrrTyrTred

Field of no
hydrate

200

300

500

700

Pressure (MPa)

80

| I |

1000

Equiv. Water Depth (m)

-1 4000

- stability

patlanial

Field of hydrIte

.
/B0 /SNl EEEEENE NN

0 5 10 15 20 25 30

Temperature (deg C)

B 429 =K ERIPH > BT 727 % BSRTEES % FTHE

AMERER > ORIEN122RZ 152K > 193 & o (2 p Hyndman,

1992)
5]
14-‘ o
n
124 o
Lw-H-Lga

104
g .
=

8-
N : - ¢ 7
£ A Vapor of (0, ADAD

& o LYt

7 o a &
1 " O a8 &
4 "'-mzd,;.al! - TR
-
2+ -'m Lw=V-H
70 B 2D 0
T/K

B 4-3~- 3% Bk &+ FRAB - (Sloan et al., 2007)
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Mix gas P-T curve
15 -

14

1 &+ % @ £ 10 MPa 3 14 MPa
13 H

12 H

pressure (IVPa)

11 H

] HEEARAZ!T 07K

1115 11.2 11.25 113 1135 114 1145 115 1155 116 1165 117 1175 118 ll.SSl

Temperature (C)

Bl 44~ &% CSMHyd #4212 80% 5 = § 4 ~ 15%F # 2 4%" 2Hm~™ » 4
ER(REFR) AL LA F PR kEP S LRI M F o
WSS RS B I0MPal 14MPa  Ap R BR%IC 5 07K 2E 424

WY OB AR - BRARICERERF PR RERERERS L 3K
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241 B AT S AH AR Ho RAKL RIS MA R . (A

4 > 2019)(MC: 45 3 £ « BW: K-k« GC: £4 #w o)

Ar N> CH, CO2 CyHe 0>
Depth (m) (uL/L) (uL/L) (nL/L) (nL/L) (nL/L) (uL/L)
NYRS
MC-BW 193 9150 194 27201 n.d. 882
GC3-BW 153 9625 114 30331 n.d. 1104
5 133 7614 76 5744 n.d. 2130
50 107 8443 94 9799 n.d. 2081
100 135 8317 40 9600 n.d. 2006
500 166 9277 42 33053 n.d. 623
1000 153 8744 57 27924 n.d. 947
1275 127 9585 108 49310 n.d. 479
1295 143 9241 109 39909 n.d. 412
1305 164 9029 160 42173 n.d. 568
1310 138 9802 52 43827 n.d. 468
1314 169 9536 240 43569 n.d. 692
Ar N2 CHa CO: C,Hs 0
Depth (m) (LL/L) (uL/L) (nL/L) (nL/L) (nL/L) (uL/L)
SYRS
MC-BW 85 8253 67.7 32699 n.d. 232
GC3-BW 144 9188 130 21947 n.d. 1354
5 124 7108 43 6431 n.d. 1792
50 79 6571 404 6964 n.d. 1664
100 100 7660 198 11615 n.d. 928
500 156 8141 66 31004 n.d. 315
1000 128 8430 56 31538 n.d. 336
1105 99 8437 100 40460 n.d. 232
1125 130 8310 08 17549 n.d. 1169
1135 117 8325 46 35776 n.d. 251
1140 105 8663 2617 40461 n.d. 317
1145 127 8181 406 27202 n.d. 237
49
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42 WA FAEBRIAFEKLT N DT

TS EE T ETHAT AR T AR ER T AN 59 40mW/m?
BEBREFRABSRAGFTHRFRAATHFALAEINTHFAL DM % > 5
ZFCRKE PR RE I AT R BSR Y BB P EAcH 450
B4 A 10-15FF - F B2 > @ S CSMHyd 688 %% 2 H 85 KA 412 &
PR RCRZBEF AT SRR PR T F R A 10-15F F L §F R
AR B R s R R 2843285 & AR AR R £ B 47 < ¥ 900-1200 2 =
RIFARER AT 4R ST RT § R AT E P BSR (A & T AIRIF
RAR S AAGERGER 9 4R)D BSROEA 9 11 R)Piedf e+
AR AN B RAS BT EE BRI APM - TR RIZG B
FRFEFHALIERSEEFINT AN - H AL AT FAL K

BE ALY s HBSRT LG Fhd F o

249 °N

248 °N —

24.7 °N

122 °E 1222 °E 122.4°E

10 1 12 13 14 15 -3000m -2000m -1000m  Om  1000m 2000m 3000m
Mpa Depth (m)

B 4-5 -BSR e =% + BBRA A F o
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FRAT R RE EREE EARPRG MCS1205-05(F] 3-2) ~ MCS1205-
06(H] 3-3)2 MCS1220-02(] 3-5)F ¥ g R tew s 4 4 s Fo 208k it 3
o REEE AT BI(F RIE 0 2019)k A 45 4c B 4-6 0 F LB T A R A Ay
HFBSR =R (FFE %2 42) 5 - a ek 2 BSREf > @ %k 515 4 7 L
F i Fontli sy 2ot el ¢ i § 17 i (Ganguly et al., 2000, Ho et al., 2016)
MA@l B2 3 e B 0 M 7 3 EURINE B4 LU R 2 B
Moo ¥ 30fte 27735 RRRIR G B f i B S e W e
PFABSR T % R b RAZHA o 0t b A ERE £.(2019)%F ¢ 4p 01 A 4K R EK6O ¢
TR AN AT F B GAeR 47 RO RS Rk F o A ey R A
TR E A BEIIAR BRG] Wtk BHARE N L B TS AE
FROUE T AR E O LB EEL AR T PR F Y
LEFAYa LG RBEIE  BHEP TS ESET LS
TR AN A BSRAES I 2HE N a0 B A MCS1220-09( 8 3-7)32
FOLEALT o AT > d 3 MCS1220-09(F] 3-7)5 & ]2 MCS1205-06(% 3-3)
2 MCS1220-02(8) 3-5)2 % » 2#F 7 & MCS1205-06( 8] 3-3)% #* & 12 2 MCS1220-
0Q2(B3S)F A hawfSBSRATHAY A Halteud d 2,31 8G9 304N
$ BSR A% o b prer FIRIE(2019) ¢ Sy et TOR(B) 4-6)1 ¢ Bl 7 0
HovUFRBSRAFTEHER - ARG Ed TP AEA LY PRTES
80-150 mW/m? » £ AL & Rl 47k 25 € dp (= % #5 E 60-85 mW/m? P B ' 1< » s b
Shif o RFT R LA AMETE TR D U B R o RIS R R e
ig (Ganguly et al., 2000; Masaki et al., 2011; Jung et al., 2013; Ho et al., 2016) ] 4-8 »
B TEIEEe TR e RN AREARY e SRR p AR ¥ - AR
pREAFEY O OREVEFAL M A SL e P BB EHTERYAZ Y
7 4B 4-9(Jung et al., 2013; Dong et al., 2018) & 4-10(Ganguly et al., 2000) > #. %
AHE S RN ARFRILE 0 AT L MCSI205-05 2% ¢ ¥ A
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FAE LB RO T T (R 4-11)0F 00 R #h N A AR e B L
R R RISkl S NS RAR Ry £k iSRS SR A
B fE 0 e MCS1205-05 4 A7 3 B2 5] BSR #1138 o

PSS TR AR S BSRAGELMLE » AN 35 F - 2 H
BTk B NI AHRIEE LR Ao 4-6 7 9 1RR A BF] FIR(2019) ¢ H A1 S R £

$ KA Rl 23S e E R 'lﬁﬁtbﬁtﬁt“}#z@mm BRI 0 BB TR

TR DR P BTFRGE RS E AAEERRITY E SRS B D
=zl

T AR E F AP RA 1T & U P £ 2 (Ehlers et al., 2003) -

,Z(

-

25°N

249 °N

248 °N

24.7 °N
121.94°E  122.04°E  12214°E  12224°E  12234°E 12244 °E

_{ T T T -

-3000 -2000  -1000 0 1000 2000 3000 O 20 40 60 80 100 120 140 160

Depth (m) Heat Flow (mW/m2)
B 4-6 ~ fIRdF &£k (Z £75)2 BSRAEEHGRFFIE)E Pk 7

(4 ek 280 3 HEE)
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Fi1] 120 I ’
“%'*"%@«*ﬂ-saﬁa»‘

' ikl
b sf
4 i

Bl 4-7 ~ EK60 .47 &k to® % # 2 o i f BLiR| ) § %670 % (P :OR1-1220 © &

B 11223754 &R 24.9228) ¢

@ im
© AREHE

00 BRERA
o WE A

=" BSR

48 v et A MBS Fd¥mimlaiw 43K
BSR: % 4 % 2 fME N8 o ¢ P8 o54A Mo (34§ Gangulyetal,

2000 [ 10-a)
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(B) Fault open

(A) Fault closed

W49 STk~ BARR S HERE > =B 5 9k NPT 2 88k

f’tll: > r"%]m;t‘*’?}é] Fm}é*tm ’Wd /7l<‘p A? Fgfﬁ’fé L§‘*;"’Tﬁ] fv ‘?\;”l‘ ’% 'ﬁi“ﬁ] ’lli_ﬂ-’"‘

R TR R E FR o (Jungetal., 2013)

(a)

4 Fluid channel alone (no
deformation)

Heat

B 4-10 ~ F 712 3 b TR REAS T L E 2 B

icntle P2 R ¥ AL o (D) BFETE B P B LURIRR O AR .

©)F A — Azm 4 » NIMEFTRIIRE A3 F 0 FHAILDIRNE A ME o

(Ganguly et al., 2000)
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CREOrE LI S

Rig > g iRty > BE s A A R AR R Y TE e A
NINFBE S ARIAE R KT e RAIRUF R RS FIEREDPER FE
413 BSR RBP4k o
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43 BSR fa H# A IV HBFLH TR

— AR EF AR e B RAE IR B VM enA A M > BSR4 Bendu s B R
PR A R ORI AF RS S RIS Ak L R
BB SRS TR R A A S EFI(F 4-12) > 2 BSR i H A E
(B 4-13)fadit > JIN S gF S E ERI(R 4-12) VB RA B3 #0528
(Chen % 4 »2020)> %] 735(2019)4p d1ig 4t B 2 5 L = 4 & » #(intrusion volcano)
BBIFHO B FOZERET R E VX EE MR AR ER A S
ZEAEEREA G F AR 0 S AR (B 4-11 2R PRE A G
BAE R T B AR 4 0 BSR B ARk Pl S FIE s A
EAl T (B =R RN g - I '*F’f A B vt P AeB) 4-13 0 B IR AS vﬂF‘f S
BReFRABFIDE O A ELLEFAL AT FAY s LR 3 AES

‘}

BEEFE AR D VS BB R RALHEIP LT L 60w s ¢

\-‘-H

%f)I}_LIFUI'Q?t,” [ER
BSR %H.%"g“/n > #Eﬁ'&"’\'f J"?“*ﬁf‘l"g“/:_*f/? ,ﬁ%‘n_&‘_—-‘r °

1. 2 s BRA R

HAE AP NFES LV BERARD 3 S PF AL L

2. TR REDRES
PHE-MFTHEBARL bo- # 8 BSRAT > b MFREFEL §F R
Wean R FS o ABPIEIER AR €5 AR R -

BSR 3 #4002 2 Ap O S B IF A BONERIE  HdeT o
1. WE A -
% BSR y# F PR EARY 0 T G - LT d R MEF I E
5%z% % (Ganguly et al., 2000) °
2. W5 A AN
ozt BiEfEr FERF KESFF P FRECESIS LR EKES AR
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Bl > 3 F-kE&P o B RApPBGEEL X A 5-20%FF (Davis et al., 1990; Ganguly
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