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PULL-APART BASIN O K &EFE

Evolution of pull-apart basin

gk BE—

Hirokazu Kato

Abstract: This paper refers the formational process of pull-apart basins,which
isdivided into three stages: the initiation stage of pull-apart basins, developed
stage and extinction stage. The developed stage can be subdivided into early,
middle and late substages. Though most of pull-apart basins whether they are
modern or ancient ones do not always evolve in the simple process like this, and
in fact some basins has extremely complex history, this classfication of stages is
useful to understand the devolopment of pull-apart basins.
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pull-apart basin (D45

(1) Pull-apart basin 568 D P-5E &M

overlap L TWZ WETRIRE & 77 4 & | 43F
ELTHWEROESES b seperation HYK
ETETBLPCICTEHLLZVWEEH 2,
A b OB — seperation A%, 4 & A
YPORZLDDIREVHENIE, K10t
TA Y MR L TRE LTI A R ET 5
724} C W R I pull-apart basin (325 L % o,
Z @) seperation DR FE I E—RET I it, WG
DRI E—HKYLIEHFRIZL S (Aydin and
Nur, 1985)%%, ZHISHRFIRER(EM) 2512
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5. bLAAMBROWBERIZET 28D
B LAINRLDMIIET AT BRI T
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S vy ({Deng and Zhang, 1984). Zh. & O
R 10km A — ¥ - Pl E O KRER BRI
MY TAMREE Y Ay MchTHELNE I D
Wi s Twi S, pull-apart basin © HEH
W, RACKERFBOGHREZTTEL,
AR EROLRE L R OERY
SHEDIIILHETROBR SRS L ZRT

(1) Nf (2)

/ 7 \\
73
/ é
X B L\
= e

9 we  gom

&2 1931 Fuyun B OB £ 7 £ » b (Deng and
Zhang, 1984)
(1) A v MBS IERTE A5 % T S 6
(2)& & 2 ¥ MRREORM R ERE ORI
1 WEHTEMBE T LR T4, 2 EWNE
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FZ 2w, EAEMIZIE, right-stepping right
lateral % V> L left-stepping left leteral 7z AL B8 %
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%,

(2) pull-apart basin BN ¥ 1 7
Crowell(1974) iZ R AT L LTERN R
WY NETREARATIZE A —TF 5L, BT
7 # 17 12 D T releasing bend & restraining
bend DAL & 4, AT {21 pull-apart basin 7%
HETHZEFTRBELUAUEAME). 72, pull-
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%3 pull-apart basin FAR O A F( Aydin and Nur, 1985)

A) Laterall propagation of non-colinear shear faults

B, C) Formation of stepovers and pull-apart basins

D) En echelon joints, E) Initiation of horinzontal slip across the en echelon joints

and formation of a diagonal joint connecting the two faults, F) Pull-apart opening

as horinzontal slip increases, G} En echelon joints connected by two diagonal

joints at the closer tips of the en echelon joints, H) Occurrence of horinzontal slip

and formation of two openings, I} En echelon dip-slip faults connected by a shor-

ter dip-slip fault or a strike-slip fault, K) Formation of pull-apart basin as a result

of reactivation of dip-slip faults as strike-slip faults.
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54 GHTIIZES double bends (Crowell, 1974)
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EolE (1) kk—HV 77— FEROEHTHIZED active pull-apart basins (Mann
et al., 1983 modified from Case and Holocombe, 1980}
L: Leogane B DM & 7 X > b, ML: Mirogoane Lakes, C: Clonard Basin, T:

Tiburon Bifgt 7" A » b

(2)Enriquillo-Plantain Garden Fault Zone #f \» @ left-stepping releasing bends

{Mann et al., 1983)RF@BX(1)}> T,

% IE W7 7@ (Reches, 1987 ) cross fault) 2\ L
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B NI E T BB LS dilatational (fault) jog
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RAEMIZA T 2 oblique fault LHERT B LI IC
pull-apart basin {H#A I E T 28 EWB D
W& % EHT A2 0, I 2 Tidcross fault (2
BOERTHS.

E20¥ A 7, master fault SHER AT ICE
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tension fracture ASH B (2 ¥ D BARIZSE L,
MW LT, &fE L Trhomboidal K12 % - T
FE1T% % master fault 2R CHDTHB. =
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1966 4% Parkfield #2. % (M1 5.5), 19794 Coyote
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305 4 7, master fault DT o E
T2~ T, master fault % 38 A & oblique
fault 25 4 LU, 2 W iZ i3 master fault %
L, ZHBEH LTV r—ATHAL.

Segall and Pollard (1980)13, —kITREfEfRIC
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NG OBITEfT- 26 ). FHELH
{61+ 02) /2 master fanlt DAR T b b
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Hempton and Neher (1986) I left lateral, left-
stepping 7% master fault #3¥E L2 LE70
EEREITV, BERTORERCIEROER 2 RET L
7o, WOy — i ERRoEBRRLI 0L IS
A 12 #8 M T, Riedel shear, conjugate Riedel
shear, tension gash @ FERBII TR OEATIZ
DN TILDTA. conjugate Riedel shear (3 RS
O Bzl L AR LSERE 2T,
Riedel shear iXREEFD] b B IFRCBFEHE] © 12 BIEE
T %A%, RiE i tension gash (ZHE L Twv (.
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Riedel shear D& T AP TH R IN L, &R
Lzt FoEOIr ¥—EBETEFL
master faults B A7 » FF —o3— LT
Fxif5e Z FRERT B EROMBRR T,
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Reches (1987} 13, # % #brittle 2 B & &
ductile BHEIZDWTHE L7, brittle 2E
i, FIERMED/NE {, ductile B IXFIR
SHEE L FEMESEEEAYEE Lo, brittle REEE T,
EWTRE & A3 hLT R 5> 5 7% B oblique fault A5F
BEGHDL DS EBICETL, ductile
LEETIHE, SEBLEIANE SRS
oblique fault 2K & % BABIMING ) D FEIR I #
TT5. - THEEOEES, oblique fault i
master fault ®FMAIZEIT LT 2 &L b,
master fault B IZILEBEIEE S 1S L 00H
B 22 rhomboidal D JEAK iR L 12 { v». Reches
(1987) %, window putty ¥ Fl Vv /- HE BRI ER %
T LR OFREHEIOLY, FO1O0OER
HMRTIE, IO, overlap L 72 master
fault FUIZIEW B D CITHMARR S h, BB
DEMDETIN T, 2O UTHOEAPIC
GIRMHT L4 U, DhhE & [RRFCS SRRk AR O
LTvis 7o,

P EDOEEBR L BRI, 70 % Bt
LTak%E L T b (master fault i T FEHRK, FAT
THE, MBI —CHEBEE R EEL L),
BAOH L EFN L OBOBEELEEL TV
b, ERPLNVHENLETVEONE
KTRPE LA 2/, Theoy 4 7%
ERTAZLITERPI2L—-2a 08l
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pull-apart basin X B CTidHBEETH Y, 5%
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Type 1: (1) Shematic representation of a dextral rupture with fields of compression
{+), and dilatation {— )} at the rupture tip en-countering a dilational jog
consisting of a single linking extension fracture (Sibsen, 1985}

(2)Dilational jogs in various host rocks on a range of scales from natural fault
systems. Black areas represent infillings of hydro-thermal minerals or re-
cemented breccias (See Sibson, 1985)

Type 2: (1) Mixed extensional-shear fracture mesh model tinking echelon fault segments
across a dilational jog (Sibson, 1985)

{2)Seismotectonic sketches illustrating the geometry of strike-slip earthquake
ruptures within the San Andreas Fault {See Sibson, 1985)

Type 3: (1) The local stress field near a step between two left-lateral faults due to slip
along the faults. Upper diagram indicates general geometry, g1 and gz are
maximum and minimum compressive stresses, respectively; a. Contours of
reduced mean stress near a dilational jog, b. Co'ntours of increased shear
stresses near a dilational jog, e. Contours of reduced mean stress near anti
dilational jog, d. Contours of increased shear stresses near anti dilational
jog (Segall and Pollard, 1980)

(2)Predicted structures at dilational and anti dilational jogs.
a.Yield envelope of an idealized brittle material
b.Yield envelope of an idealized ductile material
¢ and e. Prediticted structure of a dilational jog and anti dilational jog, re-
spectively, in a brittle material
d and f.Prediticted structure of a dilational jog and anti dilational jog, re-
spectively, in a ductile material
1: strike slip fault, 2: reverse-strike-slip fault, 3: normal strike-slip fault, 4:
fold axis, 5: subsidence area, 6: uplifted area



Dl

Vil B 7 ¥ B89 7 pull-apart basin O ¥ 52 i
almond-shaped % 7z {3, spindle-shaped & T §
MENBEFELADPTORHORE M
master fanlt KRR THEBE LT, T’
Z N % pull-apart basin DHEBEMA L v, =
D35 A master fault Bl D F— 23— F 5 F i3 A
Va,

fl 2%, BRZAGE 7L — FBOBTRER
{2 ) T OO pull-apart basin & LTI, b
KTV —=treaN 77— MAOETHETRT
Enriquillo-Plaintain Garden Fault Zone |2 5
Clonard Basin (Mann et al. 1983, from Johnson
and Hadly, 1976, % 8 ) R H MO 3 1Ll =
FIZiE ) A7 b 7 O Siabu Basin (Tija, 1977)
LERHFOENRD,

SHIL, LN RRHEA FFBRE DB - LT,
FRE D master fault (2189 lazy S ¥ 1 7,
LMD master fault 129 lazy Z ¥ 4 7D¢
D, master fault #°F P47 T % O seperation
AV 10km OB ERFIHEICRET B Z L AW
S A (Mann et al, 1983), Z O ¥ 1 7O M
TH TR BERE 1 master fault & 30—50° T4}
227 % oblique fault 42 X - TSI TV 0]
FREALTHDH, HETEIRBEYIZH S
Cayman Trough {# 5 &) Tid, oblique fault ®
R, master fault DA — /X5 » O -
AXTVEMODopening MM EEZ ST
5. Ei, Z ORI master fault (2HY - T4
fiT HMERER L - TRBORRSHES
T %, Mann et al. (1983)DF 5 L 5Tk
DERED rhomboidal basin ~O#BELHTH 5
ELTH, UL LOTILL, BEOHO
pull-apart basin DN ) T— 3 3 D 12L&

1022

B8 %4 W O spindle (almond) shaped pull-apart
basin 7]
Clonard Basin, Haiti (Mann et al., 1983)

in—

%3~ & T, almond-shaped % 7- %, spindle-
shaped basin 4 & IE £ rhomboidal basin ~F1T
TH5LDLH2.

lazy Z¥ A 7OFIE LT, 2 —P—F
F 0> Hope Fault Zoneiy V> @ Hanmer Basin
(Freund, 1971)% P A 247 5 1) TG
ifi 9 Niksal Basin B OFH 1) 7 + V= 7 @ Death
Valley % ESHhIF oM ADPEOH), KiZH~
LI IIEERBMTET OMESDSH S, Han-
mer Basin T3, BN OEHBERBHNOWE
BREPNLLLNEHREBEHEL TS
%%, oblique 7z Wi RS B iZ, EMFIHEIZRET
ZOHRTHAB, T, 222, EMROBRE
HiZ buldge 75555% L, FEFA4T % master fault f§
T O opening (2 # K § 5 overlap FH18 &
LTHBREIRTWYD, HE TR Ooffset it
19km {Freund, 1971) — 20km (Freund, 1974)C
HBH, LL, ZBORESET 1Bk THE, —
BRI, SHORIZNBOMTWERELY
REVDIZWLTHDRERIIHE., 0l

HANMER
SPRINGS

ranging
GFFRaT

“T-—1038 RUPTURE

H 9K BAEHO lazy Z-shaped pull-apart basin $F
A; Hanmer Basin, New Zealand (Freund, 1971)
B: Niksal Basin, Turkey (Seyman, 1975)
C: Death Valley, US.A, (Hooke, 1967)
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#° & master fault T# % Hope Fault D& ¥R
izt aMiA ik, %ML S 0T, Hope
Fault FAERIZITERN TH 2T 2ER
(Freund, 1974} 4 3 %. Niksal Basin % oblique
GWBRBII L -T2 3hTrELT (=L
EMRBAMRAEST L LE STV LA R I
HREEN TV D), master fault BITIFFETTH
A%, 1939 % UF1942 — 34 D BT B /% master
fault DER F THEBMEBEHA %85 A0 &
ELL{BRLR-TwA, 4L, HERWEZ
master faut GRERHM D LA LT L5 ZF D
overlap tZ #720km & % B, master faultiZ
overlap A1 & A £ 7% W IO pull-apart basin
ELTDlazy 2V A TELTHTFBET L. %
AHid, master fault DEMN OB EZHOL
RIDEWDH,L Lz v (Mann et al, 1983).
LdL, 2H5Lmbbdablikdicom
% A 7" i3 almond-shaped ¥ /- i1, spindle-shaped
basin & (master fault @ overlap # B IT AR E
MR 5 v & Bdbitd, Death Valley T
3, BIZEHERL D &R R Ol % S
LEBETNERT oblique fault A5585E LR
1K #t % volcanic cone #ZEH; LTV A (Hill and
troxel, 1966; Hooke, 1972}.

WERIZ L THO REAOHOZ ORI, o
LI EeT (MARY-FAT oY &N A B AARE |
A=z 2—=Y =7~ Fo Hope Fault Zone |2
9 modern pull-apart basin® 1 = T & 2
Glynnwye Lake Basin D& S LgIE, BOB®
300m, 90m(Aydin and Nur, 1982), 2,000m,
600m (Freund, 1971} ; 1,000m, 600m(Clayton,
1966) L EL L RBAY, T2 0B pull-
apart basin @ 12 3K i, 24 M master fault @
overlap X V) ¥ seperation D HF A K E s (E
BiZitoverlap idiZ & A F Lo FER), &
BOWDOHEFEORS LY KRENZ LIRS,
- T, BB+ 2 LS 2 BBE % pull-apart
basin DR D ERH D LI TNETH B,
Segall and Pollard (1980) OB HIFFFE I L
¥, master fault I d — 23— o TR { &
LATMENFOR SO I/I0EEEN TV 515
&2, master fault & FOPICBE I LM

REOHE L O THIMASEN T TR Y, 75,
d—N—F » THseperation BEOIRE XL
FOREIS—60BEL LRI LARINRT
Wh LaL, ZoOBNE, TR0 Mz
BE SN WHREFT TR 2L OTHD
HALOEEOLBZEL <, IOBRHOEZH
FROBRI D20,

(2) ZEERSH

AR 4 rhomboeidal shaped pull-apart basin
DB E TH %, pull-apart basin D% 1 (2
rhomb graben (Freund, 1971)%° rohmb-shaped
graben (Garfunkel, 1981) D FEEH VWL N A
1L TH A, ancient, modern & b IZEFIZE
W 2 I I0E).

b FIR R LT EE E 1D oblique
fault & master fault & D&% ¥ HIH K L EHho
FEARE, WRLEWS S TFAT AR L 4
LB ENG EHEBEE T oblique
fault & R T HEM R — D EWRE CH - T
%, master fault D —¥—F - THREME
RAZHE S FabiE RISk » TRBIE T RNE
@ oblique-fault |2 T+ L IEMRBESTEZL,
FHHE PO o TREBIRIZE bR L —
ALdHb.

ol LB E LTk (1)overlap L 72
master fault 2RI S AR LB ET
BB Z &A%\, (2) G MumER o i (B ED)
Wsill (2 D0\ E 5 3 EERLE PR
Az L > T b, REMIR% % L (master
fault L I3 FT o EBEDC)HBTHER S L
A, #HEOERME LE LS ARICES L Twy
%{Mann et al., 1983).

#l z 1¥, Enriquillo-Plantan Garden Fault Zone
#3V® Mirogoane Lakes Basin(8511A Y T3,
B AL 4% (2 master fault & Ef7 4 50 DhD
Wiz L - CHM I HlE S, &HMIzE4o
DM A DH ) BEICRT L TWD. F/2,
# X L F @ Moron and El Pilar Fault Zones
{Schubert, 1982) #¥ \» @ Cariaco Basin T #,
1km bDEEE & L4 - THEE~2ESTHE
¢ master fault DB RIZL > TP v —Fi2H]



>
’." -..._,r"'/
)/

4 /390 km

b, Ny
N M

MTJ Mendocing Triple Junction; TR Transverse Ranges
push-up block (shown in eross hatching) along dextral San Andreas Fault Zone; DV Death Valley Basin; G
sinistral Garlock Fault Zone forming the northern edge of the tiangular Mohave Block (black arrow shows
general direction of block displacement); E Lake Elsinore Basin atong Elsinore Fault Zone; 55 Salton Sea
pull-apart area at a right-step between dextral San Andreas and [mperial Fault Zones; W Wagner Basin
(separated by a short transform fault) in nonhern Gulf of California; D Delfin Basin (separated by a short
transform); SP'San Pedro Martir Basin; G Guaymas Basin {separated by a short transform); C Carmen
Basin; F Farallon Basin; P Pescadero Basin Complex (separated by several short transforms); A Alarcon
Basin; M Mazatlan Basin. Sources of data include: Crowell (1981); Henyey and Bischoff (1973); Bischoff
and Henyey (1974); and Niemitz and Bischoff (1981}). Many smaller pull-aparts are omitted from compila-
tion map. B. Arabia and Sinai (Levant) Plate Boundary Zonc—dashed lines are theoretical interplate slip
lines from LePichon and Francheteau (1978) and abbreviations are: R Er Rharb (Gharb) Basin; LR
Lebanon Ranges push-up block (shown in cross hatching) along Sinistral Dead Sea Fauilt Zone: H Hula
Basin; DS Dead Sea Basin; A Arava Fault Trough; E Elat Basin in northern Gulf of Aqaba (Elat); A Arnona-
Aragonese Basin; DT Dakar-Tiran Basin; RS Red Sea. Sources of data include: Garfunkel {1981) and Ben-
Avraham et al. {1979). See Muchlberger (1981) for altemative interprecation of Er Rharb (Gharb) Basin.

105 BB 4 RE O modern pull-apart basin @D FI(See Mann et al., 1083)

A: San Andereas Fault i3V>® pull-apart basin
B: Dead Sea Fault iV pull-apart basin

EINTEH, 1400m DESIETZEMRD
HE R ER 2 900m LLE D sill 12 X o T 2 212 hit
Hi, RIEH 15km B THAEMVICET L Tw
4. $7/, #FEEILE O Gulf of Agaba (Elat} T
b 72 3742 Dead Sea Fault System b2 i5vv» ¢
2 % @) pull-apart basin FREIEL, WL LE
PR & P < TE MBS 4 master fault 12
Yr-FIHEESA TS, 2055320
siliZL > THIFTLERTWAEDY, O 2D1E
LRI~ D SR E M O pull-apart basin 2
BY 5., WTFhiILT4H 2k iERFETAase
IZBEF] L Twv b, &, aincent pull-apart
basin @ %] & L T i western Carphathians ¢ ¥
#r i ¢ Vienna Basin (Royden et al, 1982
Royden, 1985} 5. hfltBREE 2§ & (2
L 7z isopach maptd A — /84— S » 7L T 3%

master fault 25I & A K B|ET, SHOBFE -
T EAMICBELTCHWAI EFRL T
5. master fault U5 &, HERPWOREH
1kmPATH56 3 —4AkmiC2ETH. ZHIE
Wik, SkmBLER SOMRME L D2 20HE
MR O RL2H D, ik AasicEey L
TvrAh. % LT Cariaco Basin & [6] % (C HEfg
D% id master fault (23EAT A SR EE D Wi 42
HWESHTWA. 23 L7 pull-apart basin
B0 D R R L O — 3T
7 L7 master faut 12 L AH—LRHREL VW H
MLEFALTREHATCELZ V., F/42, #0660
AL & 2 Rodger (1980) D EF NV TFMEI NI D
DESRELL. RGONR TR~/ L IZHFR
OMEL 3 AT R NGAe bEELTLY
EFNOEUE 2 &0 BULENH S,
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U mAM LR E S M 9 chomboidal pull-apart
basin @)
A: Mirogoane Basin {Mann et al., 1983)
B: Cariaco Basin {Schubert, 1982)
C: Gulf of Aquaba (Elat) {Ben-Avraham et al..
1979)

(3) BEEH

master fault O T IEBATS 61T LT
Wk, RHOEMEEALEDSTRBOE
SHPRLTWCEE, TobbFiR
{separation)/ & H O & 3 (overlap)A¥1 1014
HiZ Bl AEIEShEr— A &, BET
HEMEL LAHEE L TANTOEHIE+ X
LTwv CBAT 4 b b SR (separation ) / it
OF S{overlap) 1 | IBRET—FTLHES
LhH B,

BHEOHELTE, K72 h—HU 7
FU— FERIZE T A Cayman Trough A3
if & #L % (Mann et al., 1984). Cayman Trough
4 B 7E Mid-Cayman Rise (275 9 #EHE L A 4C
o THRITEY, 2LTERE, ETho
master fault T & % Oriente and Swan Fault
Zones (Holcombe et al., 1973) (O A~ 8L ER 12
HTH OO X Late Eocene-
Early Oligocene THAEDEMEZIH Skm T

H 5. Mid-Cayman Rise 2B T AMEICL 2
BOEACET] & master fault & DEAREFRITKR
B 4T 72 master faclt B2 3811 4 B # % pull-
apart basin Th AT L Z2RIEL, M5 7%
KB AEROLE —HERMNTEILAL
overlap @ % \» & #b 32 K B 46 20 4 @ oblique
fault E R E D, LA L, £®overlapid
1400km, separation t& 100 —150km & Hriz ¥i
ICKEL, T 70ES EEOIIEH4
IZHEL, RiZIE~3E Aydin and Nur(1982) 9
BHEETFTVICTEGT LR, ZOBTIRE,
plates DT B % B A+ EH I b -T2
YAY Y MR TWI S THE.

HEHEDBFIE, Aydin and Nur(1982)i12 L » T
#IESN2E DT, #0500 pull-apart basin
PHEELTL Y RBAEL I DR T (AR
T, RFEORRTHARLZZ L I I 2hn
F—HBIFLNRTA, i, BlEkdd 5
i rrvamnity+ ) THBICHES S
WPy Yy v EHTIE master fault (X EAE T
F7ZF B TR % strike-slip fault O % # IZ
Yo THBBIRFEL T 5605 5.

pull-apart basin O j:#15

master fault & B O #EATOEIICES T
pull-apart basin (I ERBE ¥ IHERL Tw
. THEZLEOPDF A THHLNRT V5.
2 1E, New Brunswick @ Carboniferous Moncton
Basin 7 v & 12 rhomboidal pull-apart
basin T & - 72 A% master fault (2 (2 {FTFITT 5
HWTNEBECL - T320A5 1 AIZENY
# LT\ o 72 (Bradley and Rowley, 1983),

Zhang et al.(1989) i, TE O RN LA
THERRBFRD 1 2 THh A Haivuan BB IZIR D
pull-apart basin D ED L, FOEOH»IHHE
BEIZHD 20054 FIIBHESAZIERE
AL Bl1oyA 7, BEFERANT I
master fault % #h 6 E{EHE TR LEF
TLHTNWBOREIZL S S OT, pull
apart basin ¥ F L EATRYTHEELS A |
6 % HETE R e A AERL (straighten) LT



E -

WCBETHA(EI2K Type 1). E2D ¥ A4
71X, FfTEEY T % master fault {236 S L
ThEEyEmPLFYICER SR, pull-
apart basin PYHEAEBE L TV GAETH B (8
12 Type 2).

HELL1OF A4 FOFE LTI, Dayinshui &b
HiFLh b, KEH I Haiyuan BB O &
FAy MIAB L, BT 5 master fault DFE
M3 N65 W T A, master fault OBBEIIHE
FRENILER LR, WEEHET @G+
T PERTWEW, T/, oblique fault %
VAKEDOhARER TS S, S 512, 1920660
Haiyuan W@ W@ & 2 & OB IR - T
Shldolz. L LARDERTHRELNEIZ
R Tt % #3C L (master fault £30° LT
TX»5), Haiyuan i@ LR Uk v 2 % FD
M1 A O T2 83 AU K8 (diagonal strike-slip
fault) TH L. B3 1 — 2m OENEEISHE
T, AEUE PO LW OBRKRE#RThO+ 7
49 b I2190miZ 3# 3 A (Chen and Deng,
1985). 19204 ¢ Haiyuan Hh BT RE 1x = O W R
- THL, #1.5m DEKTREMDRE

TYPE-1 Dayinshui Basin

ah7z. EMAORETOKER L AR I8
SNTED, BN biohbEHt iy
($£11EQh) iX, REBIZHi-> TE O
AT 5. diagonal strike-slip fault ? 5%
{2 & % Haiyuan Brlg O E#R L2 & 5 T Dayinshui
FHILHE LT <.

L7 L, San Andereas Fault fiyV > @ Hh & Wi 2
id, BEE LT master fault(?)i25%E LT, AT
OFFTY v 7T L TEDb-TLE A
# % (Sibson 1985). Segall and Pollard (1980)
% Gamond (1983) 7 &IC & BB - BRI
FEIDENIE, master fault 2 & 7= AETRY)
T DR FLBTRS B o A A S AR B T T RE A
CTWABIEPRERTVE. FoO—M1
diagonal strike-slip fault (2 %42, LA A
COHERIIEE I IEROD BANER)ICL
PEATELWD, LBELAEFIZRONG &
8, LA ELE LENICIE, TEEY
ETHETEL. HB205 1 7061 LTI,
[6] U { Haiyuan B7R& \Z &3 % Shaoshui 2 #
BhiFohnsh, REMWILBEIC I master fault
IZHAT L 30O T NS REET A, R

TYPE 2 Sthauoshuil Basin

(77 suuman save
AT e oS TonE

BT cmromant cnven

I
[T TR B4 AHD ORAVEL

N enare QuaTEANARY Loess [Gu | oo masi FaL
DEvOMAN QUATERMARY
Ecﬁ"o‘.o“ﬁu"ﬁ ALLUYM

[€a] canvommencus suace

[%] vouna ease FrL

?

Duyimibnel bash

AT T~

Shaoshui Basin

%12 pull-apart basins DB 2 K (Zhang, et al, 1989)
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136 WL FRGARE R T pull-apart basin S

Lundy Pull-Apart Basin{ 4 ¥1) 2 ){See Arthur, 1989)
left: 1. Sediments, 2. Granite, 3. Basic igneous complex {1-3: Tertiary)
4. Mesozic stratu, 5. Paleozoic strata

right: 1. Tertiary strata, 2. Lundy Granite {Tertiary), 3. Cretaceous strata, 4.

Jurassic strata, 5. Triassic strata, 6. Pre-Triassic rocks

M DB 37K RS L B THE T %
5, MBECHB LRI LANDL 742
MIFE LV, FORAORREIZE D
HTHEOBE LS L TEY), SHRLE
D, BULTEHELE - T4, HELKHEE
hbE, W2 LHELR)y POt 7
o FhROREH, 192050 Haiyuan Hi BT
B ZOBRBHIGEL LD BIEF
DY hbbdHPOE)OMBIE, X WEHET
EEORIVITRBEL L, w8 #1840
MNOBERERETROF 74y Fid7T0miZET
% (Chen and Deng, 1985). 1920 £F ¢ Haiyuan

R ILZ OB VIZEL, #H1.2n0kE
I NEMAHE S, SRRk
LEHET, BROHEOMThWREE, v iids
BT EE PIET A, EWRETH LA
iz nw, FOLETRLLERPOEFY OB
R, AR E YL, ABMREICL 5
TABBEE 5 TWAAD, 19204 Haivuan Hb
BN > TERTREMERLAES
EFMENTWD, FBAHERHCHESNS
oblique fault iZd6E LTt bh &ibd.LE D 2
19204F- @ Haiyuan HBRMR I2HEAL S N7 BTG 2
LR RET L. Doz i, vwih



bngk AR

b & WEHOMB eI P ORI E L T
WAZERRLTEY, FhilE- TN
MLTWBEIEEENRT S, ZOERBHEICD
VTR EChHPET IR, ERILZLVDOTS
BOBR PRI,

WL ERED % 4 pull-apart basin

2 512, pull-apart basin OEEARE T O
HEOBPEHES S THRTTAZELEET
Hh. FAE, 7N XD Lundy HIETIT,
BETLNBEHOEMN b ARETRPGHET
hiZdds L, #hi2fE o T graben A% pull-apart
basin k2, % 512 horst (push up swell) 285

LTw 7tk E0OFHH 5 (#13K)

Za2—3¥—F ¥ FEBE® Alpine B8 % O 43Ik
Wik T b late Oligocene +Zi2Ii)155A% compression
7 & subduction (2% 4> 1), Miocene {2 i3 dip-slip
block faulting, Pliocene-Early Pleistocene |2 it
oblique slip normal faulting & L T & QLD
+ » A dlate Pleistocene-Holocene |2 oblique
slip reverse faulting & (LT 5 Z &6 N T
3 Y, pull-apart basin T 2 & \» 4% fault-angle
depression® E I E® ¥ 5 2 Tw 3
{Prebble, 1980).
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