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Abstract
Large scale true polar wander episodes are considered to have occurred several times in Mars.
Because they accompany relocation of the Martian equatorial bulge, milli-strain level horizontal
extension/compression is expected to have occurred as well as kilometer scale vertical crustal
movements. Here we pick up one of such episodes reported by Perron et al. (2007), and try to
compare the expected strikes of faults with those observed in satellite images. Wrinkle ridges seem
to have preferred orientations aligned with the meridian connecting the present and ancient poles,
which suggests that some of those may reflect the crustal stress imposed by this true polar wander

episode.
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KR, SFHAREHTH DAL & RR OB LW E ORI oy X, REMIRKICSH D
KIWPED Z v 2 E5H (RS VT A LIES) 0, ~T AEMITRE S0 KRB 252
M7 RSB I IS AT D . ALER NI K EZE A T H D ATREME DS TR S T
(e.g. Kiefer, 2008). 1990 AR LAREIZ A B A G I-BE O BREKIX, TE/ICHEEOKEDOH
H1ZF 0 72 A 2 R 4 WZBA 5 232 L C & 7= (e.g. Zuber et al., 2000).

FEERARHNZ T D THBFE L TO T AREMER SV, KR ORI R ORI % 5T
km (272 - THE DM FR OB ARG E ) DHEEE R ST % (e.g. Parker et al., 1993).
L2 L 1999 452 KHIZ L » TH B B 5 47z Mars Global Surveyor (MGS)IZ#5# S 41 Cuh /=
L —H — & 5 Mars Orbiter Laser Altimeter (MOLA)IE, Zhu 6 [HEEMR] O BAEDORE &35k



km OEECTETFTLTWD Z & &% Lz (e.g. Carr and Head, 2003). RIS R T > v v b
EEZHY, RKAETRLS TUIR SR, Lzt > TRIROTFEIL 2 b O M 2 1+
FROJEBF & & 2 DGR O IGE L 72 > Tz,

UT4E Perron et al. (2007)1%, /R IE AL I A4 U7 B O E)(True Polar Wander, TPW)IZ
9 K BEERDO KB ARHBREEN L > T OREOEEENELS ZLE2RLE. &
HIZ, MO TKETH > M FRBEOMBEN O M AB) CHRIEDRRZ#ER L7z L
WEL, TNHOEREZ RS B BT 515 OMALE % Arabia =735 & O Deuteronilus
WO EN T OWTHEE L. ZRBMUEEOJRR & 72 o 7B & B FH >0 T
IEW L DD ATEEMEIT 2T T D H D @ Perron et al. (2007) 13485 E L T 7220, ARBFZE Tl
BEOWBENI E> CTRKEDOV Y A7 2 TIAEL DS H BB EICESREZ Y TH. b
DJ )1 % Melosh (1980) D EERNZMWTHRE L, TAICLDKEY VX7 =7 FOKFEE
TNV EMEORE - EREREET D, ARG E BN S Ui KR ORI AE
DEMIIAT & Ok E R A5 .
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HiRd 2 RIFITE DI L > THREHHARY H L GREASLVY), REKOENGOHIE
DET IV TIHZE I iﬂ“ﬁ“%ﬂkéﬁtzuﬁto DERBIF(P2o) Bl 53 23 LIE LIXE BT 2 . oD B 8)
WFREANLY OBEIE b7 5925 (Figure 1ab), BENEIH% O3k 2 ik 1 D ERES
BPa)TRIND. FEMEECT v o BT —EH) IR A 7 — A8 E RE S /S0,
ZD XD R RRIEENAE D WO NART v v VBRI K D RIEETIE, HEREYE %S L Rk
WD tesseral 7225 & LTI 7 7 BE WA TE 5.

HOMBEIO X 5 ICHEEDS RE WG5S, MBEIRTE O R 2 BT D Py it/ d
1L, ZTOFRHOEERIZEBT D Py iz L <725 (Figure 1c¢). F-EOMBENIIH
BRI A r— VDOBRTH L7280, <~ v MAVEIKOMWER 2 RET DWW ER &
Ho CTREBIEE DB 2 E BT 5 MNENA L 5. Melosh (1980)I3E DM ENC X - T, ik
TCXLEREZBIFHENY Y RAT7 2 7HIZAEL DR 1&RD, HIEIZ K> TET 2HEO
WV Z3am L7, ARBFETIE, Arabia i8R0 O HEE S 4L7 W7 & (40N, 334E) (Perron
et al., 2007) 7 HIAEDNLE~BBENNE Z 72 ERE L, Melosh (1980)i2{it> Tk R vV
AT =2 T WNOKFRS)T > V)V EFE LTZ. 7238 Arabia M85 O A AR 40 (E44-R1 &
INTEY, MBENIENUREE BN 20 R HEEMEITRE V. Il Z O MAEN ¥ L
TAMMBIEE 90 FEHE TS (Figure 2 /£) DI, EOMBENINA U7 YKBEIC # Lo R
X7 A4 VAL —HESN TRV KEZRMEMEL L THFEL TV EERBT S
(BT — A v MK ERDEETHENIZIZ LS 205 90 Elin- L Z AIChiET 5, 372
b HBBERTR 28 U C XLy A TFRE IR A BT 5).

Iz, WIME#R% 100 GPa, A7 Y A 025 EIRELT, IS NT v I NVEERT VY IVIC
LU T-. HREES% Figure 2 [ZIBETRT. ZORXEIZ10° 0 TH Y, — IRy v



AT = T EA OWMEET O (10°RELT) 282 T\5 (B, 1967). 72 BIMER%
REDIREL TNDT0, EBEOEAIEIDIZRKENWTHA I, E> CTHOMIES) T~
TRYAMEAETS, BRI KB W E 2 o7 2 E BB END . Ao IRV E DI HIE &,
HoAZWEMIEREZ /R T A, ZNENHTITIRE NV Y OE LDk, 2> ChRE v
U o IR 3 5. Figure 2 O FHWWERIZERE il BRI IEFE#ARL, TORX
MEHDORKEZIHIEL TS, ZOKTIERSH WA, wbME (JEfE) ST 2
BWCOEM (HE) FTHoERIXZTETErTHS.
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Figure 2 DENZ — U MBI ESNDTEA O WiJE O & % Figure 3 1T . KEFEELD

5 H— 07 OMEHENMGT IR THBICREWE & (Z 2T L3 B EE L) ICERTE
(fExtEDO KR & R EAMEE) LWl (R U< EM) ks e L, MAOEELD
FEE D THSHES ST L TO D GBI TABEN TE 2 B 2. KITERDO R ZR
LTHEY, ERORSITFHICEEN RV, TOMBO H - R E IR > THEALERMOKE 23
k952, T Figure 2 ORI (-1 XWHUK) OIEWE & LM (B - 130 k)
OHWREANT N bEALERE 2R D720 Th D, —HMOEEFA & 90 Rk 7o R Tix —
DOOIE IR ERME RO T NEIE N ET 208, WiEEZR LRVt liE Iz b
L CHIMEE A HE VRIS Vs LIvRu.

IS B EEEO KEREOBIRESE & L TR X H . Ak RITIE wrinkle ridge & FEIE
o Tl ROMIERIN SN TIEY, JEMEIS 8% TR S L7 W& I S BrE IR o
HLoLEZ 5TV 5D(e.g. Montési and Zuber, 2003). 1970 4R k2 HEAHE Viking D2
GE )5 wrinkle ridge 75 B EE Hilk TIA < 0 5 2 & 23 HERR S 4L TV 4. Chicarro et al.
(1985) i, Eh b DEM DA & EERAIZFH 72, AR OB X 5 R 28 5 %
LTV D02 EBEERSIY RS &, FY OFMIEN70 ZHTHY (FiEm 4
AT HONRE), KBEICREKW RIS DGNFAELTZ 2 & A4 5. Watters (1993) 1%
KETIIMENIAE O JEMEIG J15 8 R EKAYIZ 5B L, ISR 7205 185 23 Nk S 4 T
wrinkle ridge @ R R EMZAADELT D LB X T, FRIWEERDIS /G342 — 342 vy
ADWEZRKFETLHRORO S ORETHSDH & L. Mars Global Surveyor O E[{5 716
Head et al (2002) (& #& % #itsk 12 & SR BEH0 72 & 17199 4 & F7-2 wrinkle ridge &f % .t L (Figure
BbDE AT T L), BRIZHLATWEHERBED LD L EDETH LY RAZ TN ET S
PR @ wrinkle ridge D —#TH D & Lz

Figure 3 TE % DT 7=#B431%, Chicarro et al. (1985)? Figure 16 Tra4LIZ & 5 wrinkle ridge
MDEBT 2 XI5 0TH 5. FEEO TR X OZEORHIIT Zh b DR
DR L TWDH, ZA O IR TRE L7 B O£ (334E) ICR < —E7 5.
7e BAKKE R Ik (Figure 2 D H o IEWHilk) T PRI 2 oldEgdeEmo TEEE) TH Y
wrinkle ridge & I ZFHAN RV, ZHICOWTCIEREZICERT H. —F, BT nbEn Tl



END, WBEEER) S 90 FEREIL 72 58I T wrinkle ridge D E A O RFEMENHE N Z L G
BTdH 5. Z 9 L7z wrinkle ridge D&M, BRI N TNWD oIt v R s L
ZRLDHKRTHS. L LEOWBE OB b mEOFETH LT 205 90 KRN TR Y,
HrrshoWEEm b2z OREIZH > TAkEE—AT2bDTHD. DED X LT ADf
HEEOMBENS TR MR EMIIE TR MR ELY. S0z 5 &, BIEmLN
TWAH KELKHE O wrinkle ridge D EM D JMIEITF NV AMEIZL DD LB THMBE
S D EEITHLFELRVWE S ITEDbNS.

W} DR 7RI — 7 a4 < wrinkle ridge I EMEIC /135 TR S D LB 2 i, ok T4
U5 EMRA el & 13— A2 m3 5. Lo, S8 7Ze wrinkle ridge Oz~ Y - —3A D
FE S04 L3 A HE0D 5 VE 0D i HiC UL ERR A 23 80 O v 828 (hog-back) O #IFE DRSO B3 0 234y
i LTFH Y, Chicarro et al.(1985)IL %41 & AMHRIG 1135 THA CTe B G T 5 Al REME 2 7R
e L CWa. RIS 5 BT 2 ENRO ERIZIEWE O EmIZ—% 3 5. Chicarro et al.
(1985) Z & % FEALE A o ridge O EfE AL Hb D> & D ANER /3 RIS RS (I8 1T 2 HIE T i,
ZNOITEOMBEZ IR & 5 ATREMES &,

HiEE
HHH THLOENLRLBEOMARIBHELICE S DY A > b niciZniz.
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Fig.1 Distribution of the crustal dilatation (gray: contraction, white: expansion) by true polar wander
(TPW) (c) is expressed as the difference of those by the centrifugal forces with the rotation axes
before (a) and after (b) the TPW.

Dilatation S~ - ]
-0.003 -0.002 -0.001 0.000 0.001 0.002 0.003

Fig.2 Global pattern of dilatation and principal axes of horizontal strain tensor. The dark and bright
colors indicate contraction and dilatation, respectively, and the contour interval is 0.001 (1
milli-strain). Short black and white lines indicate the principal axes of horizontal extension and
compression, respectively. The black circle at (40N, 334E) indicates the position of the Arabia
paleo-pole suggested by Perron et al. (2007). Approximate position of the central part of the

Tharsis Rise is shown in the left panel.
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Fig.3 Global pattern of fault strikes associated with the crustal strain induced by the TPW in middle
and low latitude regions (a) and in the north polar region (latitude 60N-90N) (b). The black circle
in (a) indicates the Arabia paleo-pole. In the shaded area, north-south striking wrinkle ridges are
dominant (Chicarro et al., 1985). In (b), directional histogram of wrinkle ridges in the northern

lowlands (Head et al., 2002) is shown.



