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PULL-ARART BASIN Ot &

Overview of Pull-Apart Basin
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Hirokazn kato

Abstract: This paper sumarries characteristics of pull-apart basins so that it may
be useful for recognizing pull-apart basins. This is organized into five sections,

entitled pull-apart origin (definition of pull-apart basins), tectonic settings of pull-
apart basins, geometric features of pull-apart basins, sedimentation in pull-apart

basins and volcanic activity in pull-apart basins.
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(Ballance, 1980), &4 JLWiRS (2B L T ¥Ry
BIidzxzx rHIicEREINS “ramp
valley” (Willis, 1928 ; Burke et al., 1982),
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REXDBEMLEEA &S OHEH L {Mann et al,
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pull-apart origin
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COREEHRE, T4 b5 pullapart
basin % \» L rhomb-shaped graben @ ¥ ik 8 2
ELTHRAIZERE L /2013, Reches(1987)12 &
1T, Dead Sea Rift D F # b =2 A FHg L
7z Quennell(1958} & Vb LA AT, —A%iziE, =
N HEAD—BRERTHBEE L (20
i, 7 A% DDeath Valley DR % iF5E L 712
Burchfiel and Stewart(1966) AR #0175 & A X
NTWAE(E2H). 20852 TIZRIE+S
&,

“We suggest that the central part of Death
Valley is related to tension along a segment of a
strike-slip fault zone. If this idea is correct,the
two sides of Death Valley have been pulled apart
and a graben produced between them.” & 72 5.
(LA L, BIETH Death Valley i%, JEIA%Z
pull-apart basin & LG WO TH 5.
master faults{FEB)ODER LB L - TETH
9, BE¥E¥ 2 Basin and Range Province @ % <
OHFED 15i2F E% v (Biddle and Christie-
Blick(1985a)} & 82 b ).
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82 Death Valley O\ @ % pull-apart basin
(Burchfiel and Stewart, 1966)

—ENTELTROL S LFAFBFEFREL TS
N, —SERETIHNTWE, T4bb,
{Carey, 1958),
depression” (Clayten, L., 1966),
graben”  (Belt, 1968},
{Freund, 1971),
{Clayton, 1966), “pull apart-graben (Livaceri,
1979), “‘releasing bend” (Crowell, 1974)7z &
THab.

F 0%, WEFEOMRLYETI), wioPp
DY yRI Y LOREPRIEORETHF LI
fo. B 2 iX19704 X D & @ T ik Batlance and
Reading (1980) R # 2 L % “Sedimentation in
Oblique-slip Mabile Zones”, 1980E/RIF D
@) T 3 Biddle and Christie-Blick (1985} @ % 46
{2 X %5 “Strike-slip deformation, basin forma-
tion, and sedimentation” % &EFHi¥oh b, #
KMy A BASCEE & LT3 Reading (1980), Mann
et al. (1983) % Christie-Blick and Biddle (1985)
DL OFARATH S,

pull apart basin iX, Biddie and Christie-Blick
(1985b) @ Glossary {2 & f i, mFE 2, “A

basin formed by crustal extension at a releasing

“rhombochasm” “tectonic

“wrench

% ”
rhomb  graben

“rhomb-shaped graben”

bend or releasing overstep along a strike-slip
fault zone” (preferred difinition: Burchfiel and
Stewart, 1966; Crowell, 1974; Mann et al. 1983),
I3 1212 “Any basin resulting from crustal
extension” (Klemme, 1980; Bois et al., 1982}
LEFINL., LaL, LETHE, ks
DB TERY, Eidvwai, KEELZ®BIT
FR#HE & U T pull-apart origin 2V E#T 5 &
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%> lithosphere ¢) thinning % & O HE A H b,
BEBEOE PO P2 VBRI ERE LA TS
* Z % v, Bl 2 ¥ Newfoundland & New
Brunswick [ @ St. Lawrence B BT 501K
#. Magdalen Basin TIZREATHE T L 721,
thermal subsidence ® £ B * Z 1T T w A
(Bradley, 1982; Mann et al, 1983). ¥ 7, #&
HOBEIIMITNLEBIC L oT(BI 2L, B
BiZXZuiE), FORMBOBThEEEND
BRI BRI R THELH 5.

I ZCE, %% I2id Tpull-apart basinid, #
EMIIIHEFT 3 5 strike-slip faults (offsets) &
PERREILHE L) CREOR, Thabb
right-stepping right lateral % V» L left-stepping
left lateral D BE, vy U, strike-slip fault A%a
releasing bend ¥ FF D8 ¢ DM EFHIBUZ B VT
Wi lo M ST S b8, T, £
OBRREERCEEREE L ETE, 72
RLABTEI I EOADLEIZET NS pull
apart basin b LB U TR S .

pull apart basin M4 - BE*BWETLHE
T4 4 LT i master fault(Mann et al. 1983)
ST, WP oS separation(basin @
B84 5), BEOERFROELD %
overlap{basin D& S I Y4) LRI & 7%
v, F 7, master fault IZEIE L, S ofho
FEHETAENBH (—HEI LB+
oblique {median) fault (Mann et al. 1983} & #»
oblique bridging fault (Bahat, 1983) & #»
interconnecting diagonal fault (Eyal, et al,
1986) & H BT 5. MEIE50—60"FRE T T
LI ENE, BHEAAKBICK, EHKEIC
b oblique IRDUTFREATHED & H3ET B Z & %8
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Abhad, #lzid, extensional duplexes 27
B 3 4L % pull apart basin {Woodcock and Fis-
cher, 1986)T& %,

8 & 15 % pull-apart basin i, FH B &
rhomboidal EIAKE B2 L, FEZzHBIZL T
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TEY, FRbOINTER L 38 L OIS
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#3 Pull-apart basin {4 MR K FEEBRH (mandie,
1988)

HTRBBC Y/ > b

TRUCZRAR

TRMYERHE /
RS ARTLL Lo & ik
}ﬂﬁ/
RETHIALTHE LA —r—D 7 / f/ FHT 25— b X3
h‘«_—
\ ‘ ‘
\.—‘ L]
:
;

r n
PR

Rk Rl R

LIS PR
nRHELO R L

IRSEMEES kU g~
BiEtRNE S

-
t: 11 73]
WL LOREHT TN DR

¥R T A |

A 70N 7 oi— b N—= 2 2 A E (Crowell,
1974)

EbHLEILTHLH(EIH, F4H).

Z 9 L7z pull-apart basin i3, BE L F 0K
AT LTBYH, 1€o T master fault 7 247
W € & 4 modern pull-apart basin it 4 £ 5
A, HEKIZ b ancient pull-apart basin & L
TEDFEESEHEN 2262, TOBE, &
R AN AR AR B AR (W% (W
master fault (22§ % stepping fault DEFE &
S Zp v L Z KA rhomboidal 7 #4F O &
RPHNLRIRE 5 5.

pull-apart basin @ Tectonic Setting &2 »
2 30

pull-apart basin ¥ (348 4° AL RB 3 R M
D1IDELTRRLZENTESL. FIYAN
Ly P ABETHhIERICBWT, £O6RIE

1) WiBMmEKEREIC ST L EOEHENR
BRLLFLE BT FL)

2) SR A (3 KW R S A -
splay Bffg 5888 7% L)

3) ZR¥EHETL push up DEHICLBED
1#HE

4) WBWEOSH L HMEIESED
SRR A R S

5) MEATACH| &R - B4 A pull-apart basin
DR & cross fault DFFEIZ L 5 Fil
b ZiZdo THBRLTWL(ES
B4).

b5 A A, pullapart basinid b5 > A 7 #
—LBEFRIEESTHHAEL, Hl AT Dead Sea
Wi A fE 9 108, L @ puli-apart basin A%d ¥
END. COEBTIET VA7 4 LBBR
1, LSS PV T® Taurus #LF T, Ara
bian Plate & Sinai-African subplate & O¥F %
% LTI i i DI O BRI 31
{247 105km T % (Freund and Garfunkel, 1976
; Garfunkel et al., 1981).

i, AUVTTL—bEFATL— P OER
PLTEBTNRE I YA 7+ —AMBTH LI
A X L % @ Bocono-Moron-El Pilar B 8 F
{ZHY 3 pull-apart basin HE L HBWTH L, =
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.5 i releasing bend L HEATAHI T 57 4
MREECHEE L EICENLICRR S RS
F D Eocene LA O R & 114 1400km

d— & — (AL E B L 37mm/ ) (Sykes et al, .

1982) E Eh N B4, pull-apart basin > HHEE
ShOWEOREEMIENL DL HLES /AN
S, T, BRI IS ER O REYDH -
oy TRRFEERLET KRMEETS
Oca-Chirions BB OEBIZ L - TEHhh b
7z & HEE SN D (Schubert, 1984) (6 ). =
DIID, L DFLE M7 v A7+ — LERE(H
Z & San Andereas B /&, Crowell, 1974, ab;
Livaccari, 1979) i \» IZ 4 % { @ pull-apart
basins MHET LI EHFH LN TN A,

Dewey (1982312 X #1id, pull-apart basin {37
L=k 57 =2 A0EOTTHE T IR
OERIZEET 2 EOEEDOHEMSIZRET D
b OT, Ehiimek LA KERROIEED S
CECHE L KERRE, SOIIKEEIZET
XYy bTHEN,

Mann et al.{1983) 2 & #LiZ, pull-apart basin
D HriE ¥ 5 tectonic setting & LT, 1) KET
L — MEIZBITAREVWRCT IR, 2)iEEhakic
BAMINA PEWFIZH T 5 fault
wedge TETHEITILREHITOLA TV .

% 7:, Blick and Biddle (1985) I pull-apart
basin % & &» strike-slip basin @ &£ U % plate-
tectonic settings & LT

(1)intracontinental and intraoceanic zones

{2)divergent plate boundaries and exten-
sional continental settings

{3)convergent plate boundaries and con-

tractional continental settings

FHITT0A.
pull-apart basin OM{FF

ELF I pull-apart basin D - Bk D
BMMENEED L - ¥ 4 ST e B,

{1) Pull-apart basin O3RE
R IZE D H 5 pull-apart basin 1,

sagpond Z ELEHRE, REHImH» 6%
100km & MBI A TH LA, —FI2E, ¥
km A 5 10km { BWwHE {, R LHBE
2 & % intracontinental grabens R°I5 B 7 ELHR
= & % foreland and forearc basin 7 & O HEFE &
L0 hhBSn,

Bl A - T FLT ANBIZE - T,
FEE¥100m, HEHOELEnOY R K
b, & &200km, TR&80Kkm, P OIE S
10km L 42 8 X & Salton Trough ¥ T&H 5.
BRI 212, Cayman Trough @D X S IZE 84¢
1000km LLEIETHZ b Db H 5.

— Wi, METERHAE T REE L pull-
apart basin DB ITKER SHHI0km LT &
A0 24 50km LT G, % 100km FERE &
D% Hid thermal subsidence DFEE % 21T TH
) Bij 7 pull-apart basin DR & e %
Bih.

(2) Pull-apart basin O EEE

pull apart basin @ FHEEHE L, ZOHER
BLLEHELMEYHEL, 7, master fault
OFTHPREEHOMRZBLOEE P HOR
KBTS OFEEICL BERL S L o T
LTWaAREDNEL T Likihg, HEEROE
THET A, ZZTid, pull-apart basin O 4
2T A —F — L ZFR6OHERGRIZDW
THEIZRL S,

Aydin and Nur (1982) 12 X #L1E, pull-apart
basin @ E 2 LEOMIZIIRO T RO A
HhTEY, BEEEOLE#3 — 4 128pT
HEWH(HETH).

A LIEREOBIEME TR L - TH
Wlansdds, FOERMMERRELTWITIZHER
FOR SRR S A, FRlbhhbOT
FHRD L SRS HEOS-ETHEI LR
ST A0SR, 2 0oMEFATRBL
7-(% 8 K).

1 DEFME, HHIKZEY &1 BT
W O BB TR ICHE - TE < O/hHEIR
pull-apart basin 25T S 4, BREOETIE -
TERLAEEL, ADiFEXE % pullapart
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%S b SRR L ] '
(NERRFERR BT EOMENBHE (2L T LE 8T 70)
A D ME RIS — BRI MR % Bl L L ogR R OV (HE, 1988)
B {1939 Fuyun earthquake fault @ —% 1 E#FBM S % F>W T 1KRE
2% ZRUFIE Y 5 » 7 (Deng and Zhang, 1984)
{253 W R (Rl 37 4L RIS LR A - splay BPRESEE R 7 &)
A CERTAME (I REBCBITERARBELT o OHEEE L R0kt
e (). —# spaly BPRE (s) (Jaroszewski, 1984)
B [ HEAEM TR R BE O RN AL O Sl ER S R 5 (Mandle, 1988
after Witlox, unpubl. work)
C :splaying & bending((2) & (4)DELE 52— )
(3) "k #8dh %° push up OHREI: & A FE ORI (Big, 1976) (—EE0MRE + £ 5 #
abhD)
(435D BB FRECNE S EORE (WL ERY)
1939 Fuyun earthquake fault @ —& 1 | BESH 0 HETRE K 5 % FORE3HEE
R, 2:1EMR 351587 7 » & (Deng and Zhang, 1984)
(5IEATH T B I 3517 5 pull-apart basin DTS (Harding et al., 1985)
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basin P S NB LT HEDT, BA) 7+
N =T @ Garlock #7/& - ) Koehu Lake Basin A%
RENRTWES, £/, AV T2 NVZTO
Salton Sea {Z#3E ¥ % pull-apart basin#H b 2D
FATEBRLTW LB bND,
F2DTETNE, AHANEYY ST
BLi|REMAEHSTALDTHANYD
Olinghouse BTRE 1218 2 MR IEAFIR S Ty
%. F72, Boccaletti et al.(1987)HFRE L2

VI AKE WALEWNCIA BADIN YEWMRACKY BABIN BFTROCCMD PRAT
EPFZEL PLAR FALT MFAORON FMRT
OB deEhF ALy OFEMRERE BRI, v T L —

FEBK S L — MR % % ¥ Bocono-Moron-El
Pilar MR8 {5V »)(Schubert, 1984)

L) — iff kD Malta Trough F X L L5 5
pull-apart basinfE b & & LTH OB TH
%. T ZTil, NNWSSE RO iEE3 5 A
1 master faults & NW-SE 5 EWRE T3
% oblique fault 7 & % % pull-apart basin 3§ 7%
A LE S 200km |3 & @K pull-apart basin &
o Twah, 727 L I CAHEEDpullapart
basin B2 E 1 DEFNIHETHLDLE
. 2FNELEF2OREREL VD,

L # L, Aydin and Nur (1982) #% pull-apart
basin LEE L7z D, LFLSHEFIIED
T HRVEDH %, Bahat(1983) DFHK
1T X hiE, pull-apart basin D& 2 EEDMH
A EA LR wE LT 5.

(3} Pull-apart basin DiE 3 L HEFHWORBIE
BRIDESHL —10km BEOHELFOF
B i, B 100m T, #l 2 IE, Cholame valley
(Shedlock et al., manuscript in preparation) %
Bir Zreir (Eyal et al., 1986) % EAidhiFo s,
A OR 247 10km BEELL E OFIRB L4 13
FOEZIE, Bkmil#ET 5, #21E, Ven-
tura Basin (Yeats, 1983), Western Imperial val-
ley (Johnson et al., 1983), Los Angeles Basin
{Crowell, 1974) %> Dead Sea Basin (ten Brink

T T T T Y g
x
F
-
«
-
w0 b0l Yo o
.
A
*,
E ) Wm0 4 1
.
L L
1asa & - 4
z - i
H P b
g 0 =
z e 5
£ ,
?
Pl o 1
*
=
-
. -
£
SOHOPE FAULT {HEW ZEALAND]
+ TEma ;

% wORTH &MATOULEN FRYLT ( TUMRET X

WOEAN AwbeAs FAT FYETCH | G USA)

* DEAD SCA amb OTsfR FAYLTE | IHRAEL)

x DCAb BEA PAIRT AT BULF OF ELAY [1SRATLY

B WITARUA SND POLOCME FAULTE { SUATTMALA)

A QHOCTHG, VALEWCLL AMC EL PILAR FAULTS | vEWEZWLAT 1 il N
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ETE BT IEEICE ) pull-apart basin % horst DE & K& X O EF{RE (Aydin and Nur,

1982)
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Hodel 2

#8E A L/ pull-apart basin @ 2 20 EF ) (Aydin and Nur, 1982)

and Ben-Avraham, 1989) , Pantelleria-Linosa-
‘Malta Troughs (Boccaletti et al., 1987) % &' #F
HIFTHNI5(5 — 3 )21,

LA L, ERIIHEEZOERARE b Bk
LTESOSHIERTHLIELE. Al
i¥ Dead Sea Basin X, ik -400m O HHFAIM
Miz4l, 2 2@ subbasins IS5 S B, b
&R @ subbasin AIFEHE T, £ O I HER -725m
ThbH. RWNOMFERORTAE, HEFH
% v L # R LLRT O Hazeva Formation T, [
RO 7\ LR A 5 %2 b, Senonian
% Eocene DEM FIZABGICD S, 72771,
Z O MR D5 Ai i Dead Sea Basin I &5 R
THRWE P o7 SO EAIZE, d—kEE
it o E |IZERESED S 4 S Sedom Formation
WD EHN, THIREBAIITAIEL NP5,
HHOWLRE - EREI oIS AL SR
5. COFHMLESEH100m THE, H
Fritt @ Amora Formation {3 ] HE 7 v L il hE HE
A% B (Fevaporitic carbonates 2572 ), E %
HERTHH30mb L. 0L
Wurm Stage @ @ B R » & 4 % Lisan

Formation A3 ), #OE &34 100—150m T
# %4 (ten Brink and Ben-Avraham, 1989).

pull-apart basin @ & & master fault D ERL
DEE T RWIZIEHE L /-0 1d, Rodgers{1980)
T, PNOEFKETIVIL, master fault @
overlap 7% separation ® 2 {5 Ll E & 2 B, &
O S, master fauit OEH DH% TH L
ZEEIRL

pull-apart basin BB D lazy S- 254 7
DEHD master fault DRESEM, Thbbid
LA Eoverlap® % VEEATEC PR EE L, Rod-
gers(1980) DHGRHIHET O MM RIF L H L
G, MBRE Y - EII2WTEORRE
HEH & DILE ARG S N Z & BBEIC 0T
T, HEYWOES T L L EMOLRE
HE-RSLOMB #4795, Hanmer Basin
DHFEMORBE L EEOINMOFESEE /2T
E#1800m & % 9, Rodgers(1980) D5 1L %
HwT, Thx&E$57-0124% % master
fault T3 % Hope Faun D F+ 7+ v b %3 EHT
HEH12kmTH A, i, BEMEFELE
PHRDIZA Ty POF19%km EVHHEL Y
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A& v (Mann et al, 1983). Z DBHKIZHES L
STV, REAHERREOZRORME
B89 A -5 —DOMENRBECHEZ L, K
BoMERBOLF 00U H N EOHOLF 5
TRV EAREPHETHA S,

Hempton and Dunne (1984) i%, pull-apart
basin D & L HERMOE S (ZOoWTHREH L.
ZOEE, BBOEEE LT, ancient pull-
apart basin D51, master fault 12474 K
MOERPOFHOREEE LY, modern puil-
apart basin @ 85 &5 {3, master fault @) overlap
Flofz, BIMKRENRTWEEHIC WE
ORI - BB %R S y=0.08x+
0.26{y IZHMEY OIFIZ km, x 12 HDE & km)
v BERAAE S A HEEREIZ0.95TH
H. ZHUHHL D 32 %4 5 modern pull-apart
basin DFE L, HEWOBELHETE,
ancient pull-apart basin D43, SO
DESPHETELI L. BT, =
EORBL IR TH Y, WREHEES, L
ERIZEESNLY, F1ABE LTSBEE

km

- K W kO vy 0

PB:Petrockstow Basin,LB:Lefors Basin,
BB:Bovey basin,RB:Ridge basin,UCS:Upper
Carboniferous basins of Spain,ChB:
Chuckanut basin, Hob:llornelen basin,
VB:Vienna basin,GB:Glynnwye basin,
HaB:Hanmer Plains basin,CaB:Carrington
basin, HuB:Hulu basin,DV:Beath Valley basin

&9 pull-apart basin DK & 3 LR OE s DREF
(Hempton and Dunne, 1984)

TROTWIIEED LRSI, X612
Hempton and Neher(1986) iX left-laterall, left-
stepping IZECIE 1 7z master fault DER IS,
pull-apart basin £ # XL L 2Lt EF 0
ERR T A A, master fault DA (x) & bR
(pull-apart basin DR S, y) & OB y=0.36x
—1AERBERIRI T DI L2 2R, pull-
apart basin DL & #3EOH5R (master fault O
BT NEE O ICHEES B v Bz
Wit kb o B OE S B - miE oM
R+ XFLA B, EHEMIZE, master
fault (21 5 W TN LA K L Tyvabbid,
pull-apart basin i L Y E {, LDE{E-T
I DECHREB ¥ FOZ EFHATH LN, =
DEBVEAGRDEBMN L ERMNTIZE L, 4
BROMBETHDL., T/h, KEM2EHTHE,
thermal subsidence %z F D EENSH LM 6, =
DRBR OB IMNF IR T2 IS
by,

HRERE &, Wy hWiEEBDRMLER & F
DR 2oL Ldd, W AiE, Dead Sea
@ pull-apart basin &, 4 A F ./ Hula pull-
apart basin & [& UAF O T hWig E &) &6y
HEZFRON, WEOFIENIKN S VAR
Bamy. Jhid, RRAEOHKRELITE
S B 128 (Hempt on and Dunne, 1984) T, g
MBS TSR LT L 2Tl b %
Ly,

(4) Pull-apart basin O FEFLHE

pull-apart basin [ZBR & 2 WASHTE & O£
COEBEBEGINHE R, oS, Eis
O pull-apart basin @ & ) (&R T W44
LB AT IE PR B % 'R 335 & (Zak and Freund,
1981), # 1) 7 % M= 7 O Ventura Basin @ k
LB R R A (Yeats, 1983), B Uik
WTHEFRETLHEL Y, REUWEEOFR
B ZHHE LT A Th B ($H10E).

T /2, BB AU S master fault 2 & HET R
WA ER T, LHICET T L7
DRFICIREZ-E LD LTHIE S IRD S Tl
BENFHNSND LIk FAIE, King



PULL-ARART BASIN M#5%

OLDER FOAMATIONS
T-TERTIARY

M -MESOZOIC
P-PALEDZQIC

INFERRED STRIKE-SLIP
FAULT

'i' BOREHOLE

GAK RIDGE

BANTA CLARA

DEAD SEA

DEAD SEA GROUP
D-DEAD SEA DEPOSITS
L- LISAN fFORMATION
A~ AMORA FORMATION
S- SEDOM FOAMATION
PLIOCENE GULF DEPOSITS
LF - LIDO FORMATION
‘.:."- LAMINATED CARBONATES,
"o * SHALES, SANDSTONE,

BAAE T CONGLOMERATE

\"\.\ HALITE, GYPSUM, ANHYDRITE

10K A EMRREL & ORRIC L » TS BB (Zak and Freund, 1981)
B [ MEEEL b OMREIC L 5> TR SN D Ventura &b ( Yeats, 1983)

ma (1958) #% 9 C 2 New Zealand ¢) Eastern
Geosyneline TER LTW4E, 2% “flower
structure” & % -3} /- @ i%, Harding and
Lowel{1979){Z X #uif, Gregory, RF.(1970FE D
FE) T, “palm tree structure” & BT/ D
tE, Sylvester (1984) 12 & t1E, Sylvester &
Smith, RR. T %. Emmons(1969) i85 528
T, BT OEENET CEET EIE - R
BAAWY I Lo THEL, Edd k)
EEETAHIERHFEAMITRL TS, 2512,
transpressional wrench fault 12 & & % o TR
AR TLMENL LSS DT “positive
flower structure”, transtensional wrench fault
e bR > TIERBENERTLIMNB AL DY
@ % “negative flower structure” & FES (1 2 i,
Harding, 1983. 1985). pull-apart basin ¢ 3%
SHREOEENTFRINL(FIIR). Lil,

HIT NGy, $4, BETLHBAZOE

TR THESEHD, “flower structure”
PHETHERBICEFONBREE LISV E
AN

R D RE R ¥ 1E . OF pull-apart basin &
W3 5 Wi 8 (master fault & ¥ oblique fault} 2%
BTEATEDL NG o TV DL EORE
Bt - ERER S RERICLEb L RKS B
BRETHL, FE, HRMBIEELROERI
Lo Lo TEMMW LT - ¥ HFERENDDH 5.
Bl 2 R L R O AT A O R TG O RETRCF
AT B BEIROARAME E 3T 10km 22w L
EFhl bt ¥ THEET S (Eaton et al. 1970,
Bakun et al. 1980, Reasenberg & Ellsworth,
1982), Z @ Z kX, master faults DIEL~D
HERA L ELEDRIEITHRVTWVLI L
(AL =

Christie-Blick and Biddle(1985)i, RERHLAE
* % L, thick-skinned pull-apart basin &
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A NEGATIVE FLOWER STRUCTLRE Brosmwz FLOWER STRUCTURE
A ‘
AN
AR k4
kg Lt VI ,
-t LT Ay Y ~ I e
RNy P e vt Ny
LN AN RS NUN U PAEHALAE -
D e latid P T v Ty PR PTG ST
SV T A P T TR PO (I SN
N8 ey NN B S L
f_"‘llf_"\"_r‘\f:r-l-“/\‘i/ M AR /'\.'":‘f\‘;\_f‘//\"\ MO 0 w2
e W H R SASAY PrAPal —tr
o KM 3
KM E
Oblrque ship along stecply dipping basement fault
with predominanr stike-slip and additional compo-
neme of reverse dip-siip. Syntheric Riedels ararn up-
nard convex shape { palm trec” or ‘flower’ structures)
=3 and are prefereaviatly located above the downthrown
= \ side of the basement favlr.

Va Ve
B

#1158 Flower structure (A and B: Harding, 1985, C: Mandle, 1988)
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ENNER ALPINE AND CARPATHIAN

[E=7] PoST BADENIAN ROCKS (13 Mal
SEDIMENTARY ROCKS

BADENIAN ROCKS (16,5~ 13 Mal

INNER ALPINE AND CARPATHIAN

KARPATIAN ROCKS {17.5-16.5 Ma) CRYSTALLINE ROCKS

I £ 4RLY MIOCENE ROCKS — PRE-MIOCENE AUTOCHTHONOUS
CKS

Il FvvscH
EUROPEAN CAYSTALLINE BASEMENT

#12F Thin-skinned B O thick-skinned pull-apart basins (A: Fuis et al., 1984, B: Royden,
1585)



PULL-ARART BASIN &%

thin-skinned pull-apart basin # X4 L, BIHD
B L-THY 74 V=7 & Salton Trough &&
OElE LTA—R MY 7 EF 2D Vienna
Basin #fR LT\ 5 (E12H),

F 7z, Martel et al.{1988){1, Death Valley T,
ten Brink and Ben-Avraham (1989) i Dead Sea
ORGHERTER >, R EOEELYHL
2 LT A, Dead Sea Basin i3 & 110km,
I 16km (2 3 3 2 A M % pull-apart basin T
ten Brink and Ben-Avraham(1989) 52 X A [
AR O R REG R LT, S
MR TH 4 km, EHHLLEICENTTELS &R,
#F Tkm il ET A fRHRAPLORERTES -
10km 22T AW EERSH A, MR AW
B EHECHEMEDOTIR T R TAL L, W]
DHOHB-BRRO T » THEEERET 5.
Lal, TRHxET LML T L OHESN
THTERE £ b master fault {ZF3E T AR IC

(A)

MWL TWEhITTELRL, L LABEREHT
master fault (XA THA L LR WL (E
EOKRBIEL WG (X, # BB N T listric fault
i, BBIIGEL WIS E . §7,
AR E A ORI Cid, master fault T2
ELTRIZRE IOV 2ME L R4, 20M
FomEREHELATTR L, MM D
DeHb.

Arbenz (1984) @ deep seismic data O B #F %
& Dead Sea basin @ 8 6 [ JIEWIEEEE
B2 & Hmsl % B 5 oblique fault (2t A&
T LD DO listrie fault 22542 D, KGO
ES 15km L THEELTUTITRELE & 5.
HISH U TR B~ RV flexture % %2
4. B D master faults 1233 20km B W
TIHZIFEE T £ OT PV (b LR ) 4z
HHLTCERTAHILICHEREIRL TV S
(Reches, 1987)(#513[).

-
—

Sedom Playa — {11)

3km

{B)

Amaziohy

Amaziahu
Escarpment . Basement Fault

R (10)
&3 (9)

=3 (8)
T== )
(6)
(5)
(4)
(3)
(2)

Ay .
km |c?dcl:i.Fcqu

=

TR

#13%  FE#E pull-apart basin ¢ BF 1 (A: Kashai and Crocker, 1387, B: ten Blick and Ben-

Avraham, 1989)

1: Pre-Cambrian, 2: Cambrian, 3: Permo-Triassic, 4: Jurassic,

10: Pliocene, 111 Pleistocene (1-7: pre-graben sediments, 8-11: graben fill)

J— 15 _

5 late Cre-
taceous, 6 Cenoman.-Turon., 7: Senonian, 8: Miocene, 9: Upper Miocene (7},
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pull-apart basin & $:HK{EM

pull-apart basin % & ¥ strike-slip basin {2 3
AR, hoRBLikEErRTHEOE
NEREMIIIHLEOTRE W, T4bb,
MRBEN O E LT, Zgailotih
B LRI OILER - 75 v - WEHETRY,
KELHRER, EHLBFELEH(REMN
ZENHAHERRY, ol R R IR TR
R4 &h0m), BERABHORTRUTER
21, BRUBEELL: E¥BITH IS (Crowell,
1974. ; Hempton and Dunne, 1984).

Christie-Blick and Biddle (1985) i, strike-
slip basins DHEEHOBEHE L TUTO LA
FEOHTw5L, 4B, Til® Ridge Basin(H?)
7 # =T ) & Hornelen Basin(/ V7 = —)id
32 O pull-apart basin [Z3 B S W IEERE T
H5b.

1) WANBL LEAHIZB L EY
Mk IAwyF

BlZEA ) 7 4 W=T @ San Gabriel B /& it
V@ Ridge Basin #§ ¥ 7 & Ventura Basin H 3}
AT TRELMIEEELILIFTRAMD
WERAEOIR, SBREOERAETICEEY-G
¥, master fault DT IE@iZ L 5 T35
60km BEN 7 EH PG 726 S22 LA
HENTVrA(Crowell, 1982).

2) FEAFRE

R OIEMFYEL, FHhORTTIR & FH)
HEHZLFE L. T & igHFh.LoBE T
LEMRL, FAFTETE, TRt LHED
FEHE 2V 72 5 T 100km B E O HERR H Lok
I~ DRBEHFED 5N 5 (Zak & Freund, 1981 ;
Manspeizer, 1985)

3) TV TSy 2 RRAWLIEE

WS REREONRRRE R, £ OBES
foreland basin DS L B L K E v, #2113,
Ridge BasinC {X 7 m.y. {2 13km {Crowell &
Link, 1982), Vallecito-Fish Creek Basin T i1
3.4m.y. 2 5 km{Johnson et al, 1983), Ventura
BasinCid Im.y. TH4kmEEL T4, £
LTIDRELL, BRHTRLEDLILD

Hhb.

1) B HE{L e S

&L OT IR TN LT T D g
LTwairs, @I By TR & HERK
HERL, F/h, B HEERLE TS, F
7z, WL 7O 2 OEEEE, SR
TEESTETA,

5) [—H#uliZ B eF S OB R ER

Mot 2o R & v A & [ — s O HE
A OHERE/ Sy — IR 2B VAT ¢
5.

BHRZFEELTR, #NV 740270
Ridge Basin {Crowell, 1974 : Link & Osbore,
1978), / N ¥ 1. — @ Hornelen Basin {Steel &
Gloppen, 1980), A A Y AtE O E# A REDE
e (Heward & Reading, 1980) %z & @) ancient
basin #* 3 % A%, modern pull-apart basin ¢ {5l
£ L Tid, Dead Sea Rift {Sneh, 1979), Salton
Basin (Van de Kamp, 1973) R &5 TR &b
4+ %5 & 9 12, b )3T ¢ Lake Hazar Basin
{Hempton et al., 1983) % &2HiF oL b,

pull-apart basins & XUIER

B35 pull-apart basin &35 WK TR

BB VLY YA T ¢ TOHREMNEL, £
DR, BVEEERIER 2 NGB IR &
naA, BRI, BEOHEYIcL - THTHR
Ho#P< rwOBRAOIENIHTL L
W, HE VBHBETISR {, pull-apart basin
ERWFEB L ORFBIERE o TuRey, &
Vv kb 50km F2BE LT o0 b BT
heating IZHRBIT#H T L, RELEEL G 22
\» (Pitmann and Andrews, 1985). = 2 Tii,
Salton Sea DX ) L RKHEHEL FF 27+ — 2
BERKEmD) 7 FRITORERR & LT pull-
aparting {33 v,

LEOFNE LT, V2 HER® Erzincan
Basin & 7 2 1) % - F L L2 M ERD La Pine
Basin ¥HI ST W54, EMEEIZED LS
KESLTwWErRAHETH L, mia
master fault ¥\ QKNG T, %E& 2 oblique



PULL-ARART BASIN DH#%E

#1483 La Pine @B 85 (Gutmanis, 1989}
QMR XA QPR T. 8=/ A LE

fault IBVOKINTEEITH 5.

Erzincan Basin {22\ T BLEHE T2 2 &
L, ZoTCREBEICOWTHECHEILTS
<.

La Pine Basin tX, # & 5km T, FE=&LF
MAOHEFRHLKLEIC L THE S,
NE-SWEHmM IR % $ 2. JLBEH D master
fault t&, Brothers-Tumalo Fault, T 7§ & @
master fault i¥,. Eugene-Denio Fault T, obli-
que fault 3 B B EF 77 1T A7 88 ¥ T Walker Rim
Fault & FRiF LT Wb, - T, oblique fault
CERXT 2 TE ERTCHE 20D
Walker Rim Fault O EIY 2 b L il
MIZL B 3 2 Newberry Crater (355 ML DK
KINTHRRHIILFIT TFEL, the Cascade
Ranges, the High Lava Plains & the Basin and
Range Province MERE CIIMET L. £=£
I BT 45 master fault O & # 37 4L A% La Pine

Basin D532 F % NE-SW P & 5 % HL 5l
L, £Zsho ERL2RNE, HE=ZLTHD
75, L@ 300l L L SOOI
A% %&. Newberry Crater @ fif # iX, La Pine
Basin FER 121 ) WTRE, 4%12 Walker Rim Fault
& Brothers-Tumalo Fault 12§ 9 #% & OB H ~
OfRIZHB ST AE B2V 2, La
Pine Basin |3 Newberry Crater @ #2815 H i %
RitoXRaeeZlasr st lsEHoski+
LELFHoONFEESIHELTWL LV
£9.

i T

pull-apart basin DEREM L4 L + D EWE
BB DWTIRP LR IVEL I E L > TES
W, mAOHEEATHHHEEFRE OBFEAE A
AHTH D, pull-apart basin K E N5 5
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LI RMEEHF T CTH-TH, EHOREARIL 72 o T BIE %4 pull-apart basin T3 5 0 &
L2 liCER S HRDOMRB T TRRICT I POEBERANLET, FOBEERIZH LS
5L R BEHROEER, B LU master fault © TRERTEBHT ARMIES S,
HMEIES L RSHICHBAT AT 7 VLN 2

nTwiw, 7, SFLFRBHOkEIZH RS (B ER)



