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ARF3CIE TLead isotope systematics of the shergottite meteorites: Implications for the geochemical evolution
of Martian mantle] &L, LLFD 4 TR I TV D,

% 1 % [General introduction] TlE, MBS ARE O FELEZBAFET 5 L TOKE~ L ML
EALFHIFFEDOBEEM | KEHROZLRETHDL Y v —T v Z A MEADILFHENOHEE SN D
KB~ FVOREE, ROMEL BT 580 (Pb) FAES 2T~ T ¢ 7 ZADOEENEIZ OV TR
L. RO BEMIZONWTIRRTND, kKB~ MALFEL ORI, BE O B RN R A
TRT 4 I AEMBEDRTERPNLETH D, PO FNRS AT ~T ¢ 7 ATHIERBIERE <~ F Lo
LA 2 B 2 72 O DIETF A 72 k(b 789 b L —H—ToH 525, B RO Pb RN AKELA T
MBS T DG RO B2 T 5 <. TERKEBA~OBEMIZINETH 72, AUFIETITKERE AR
BEDy O HIERTG YRRl o 2 B0 BR < FEZfENL L, v — = > Z A FMEAREID Pb R AKAIZHE-SWT
KEOYIHMT mE R - KR~ MDD Z B E LT,

% 2 % [Coupled Pb isotopic and trace element systematics of the fall depleted olivine-phyric shergottites
Tissint] Tid, HIEREE FERICEUL S L, HERIGROZEP/ NS NWEBZZ 6N TNL Yy —Ty Z A |k
BEACTd 5 Tissint BEAT DSHT 24TV, Ph RN & B LR FAEE IOV THE LT D, 2045
Hrs B A5 B a7z Tissint fEA ORI Pb RN L AR E STV DYy — Ty X A MEADOHT
B b G PERIR O Pb IZREYE L 7o MR &2 PR FF L T2, 24U Tissint BRA OB~ 7~ Z AL LT kKR~
YIRAHOY —=ZAYFR=R 7T (U) 2R EDREE LRI IS LR A R LTS 2
L BT, Fiz, Tissint BEAHISIE Y — A U P R—DR L 13 R 2 D REATTRICE D U PN~k
DG DIRANDHER S v, KBIEE) T D K E Moy DIB A, &5 WITKEERE TOWRMKICL DAY
TERHOEELZZITTWD T ERRLMNER ST,

% 3% [Coupled Pb isotopic and trace element systematics of the find depleted shergottites Dar al Gani 476
and Yamato 980459 | Tid, W5 CT¥ i X 417z Dar al Gani (DaG) 476 [E4 & | Faf C%& H X 417= Yamato (Y-)
980459 [EAT D 2 DD v — 2 v XA MEA D Pb RN & S TCRAAEL IOV THE LTV D,
— BT PP - FRR TR S 402 %8 FUBE A IZIXHIER | COPBEYRR Iy 2R A LT 5, Pb [RINZIR « i
TRFEEMEOREN D, AIFIETIT 72 5 BFEORRLIIZ L > TIhbD vy —=F v ¥ A MEA
[ZHLY JAF TV HIERTG YL PR E STV D 2 & 3l Sz, DaG476 FEA - Y-980459 [E A
DY —A Y 8—{F Tissint fEA & bbig U CHEGHERIR O Pb 12 & TR AR Z REEL Tl 0 KR~
¥ VAU HIER L P R R EJE DAL L TV D Z E R L E o T,

% 4 # [Synthesis: Implications for the geochemical evolution of Martian mantle] T, AHFZE THIE S
Au7- Tissint B AT - DaGA476 FH A7 - Y-980459 FHA @ Pb [FIA AKHAZIZ FSW TR E DY M7 mt R & |
KE~ PVOAFEICOWNWTOEREZIT o7z, ST KE~ L LD 2 BFSEET VICES X,
V¥ —I v XA MEADOY =AU Y NN—D nfE (BBUPYPh L) OHEEEIT -7z, Tissint [RA D Y — A
U P S—o pfllix 1.6, DaG476 FEA » Y-980459 [EAT D Y — A U P N—D pwfllL e $1C 2.3 LHEEIN
oo TNUHOfEITHER~ Y PV D pfE (~8-10) &Ll L CIHEFITIEL . kKB~ MR REATEIC
e L7 D £ FHAEARZ R TEIL L TE 72 L 2R d, RS TH L NIRRT kB~ bV
O wABIZT A BRI ORHTITRHATE W2 b kKB~ A= v b < Ok ) &
HLTWeEEZXbND, £72. Y —F v ¥ A MNEAD Y —A Y HF3—0 P[RR A TR
THESNLTVDOIRA MR YT UL - XAV L AT =0 ARGEEREFHBE LTS, 2O &b,
KBSV ML ORI ER 22 AR BT K A RO S e 2 S OERSy U FA—DIREIS
FoTHELIELDTHD EEZLI, KE~ Y MVRICREE IR & TWO o ATREME 2 RE S 2,

%« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1M ORI 57, b L<ITTEL 800 5% 1 FRE L T 723wy,
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Geochemical studies for Martian mantle are important in terms of comparative planetology, providing
essential information for understanding the geochemical evolutions of the terrestrial rocky planets.
Previous studies have investigated the geochemical signatures in Martian mantle based on the Sr—Nd-Hf
isotope systematics in shergottite meteorites. On the other hand, the Pb isotope systematics, a powerful
geochemical tracer for identifying Earth’s crust-mantle evolution, in Martian meteorites has not been well
examined because Pb isotopic compositions of Martian meteorites are easily disturbed by terrestrial
contamination and because it is difficult to discriminate the pristine Martian components from terrestrial
contaminants.

The main objective of this study is to understand the geochemical evolution of Martian mantle based
on the Pb isotope systematics. We first conducted Pb isotope measurements of the fall depleted shergottite
Tissint. We subsequently analyzed the find depleted shergottite Dar al Gani (DaG) 476 and Yamato (Y-)
980459 in order to identify the geochemical heterogeneity among the depleted shergottite source reservoirs.
Before these analyses, we initially developed the five-step acid-leaching method in order to remove
secondary phases from these shergottites. Trace element concentrations in each of the leachates and
residues were analyzed for assessing the effect from secondary phases remained in these leaching fractions.

This study demonstrates that Tissint has the least radiogenic initial Pb isotopic compositions among
the shergottite meteorites (e.g., 2°Pb/?**Ph = 10.819). A two-stage model calculation indicates that the
Tissint source reservoir contains lower p-value (*8U/?*“Pb) of 1.62 than any other shergottite source
reservoirs. In contrast, the slightly higher initial Pb isotopic compositions in DaG 476 and Y-980459
indicate that their source reservoirs have p-values of 2.33 and 2.32, respectively. The distinct p-values in
these source reservoirs are consistent with both of their long-lived Nd-Hf isotopic compositions and their
short-lived isotopic signatures in £}4?Nd and '®?W. These observations suggest that the geochemical
heterogeneity among the shergottite source reservoirs is originated from primary differentiation of Mars.
The most plausible explanation for these variations is that depleted Martian mantle had mixture with the
geochemically enriched component from the enriched reservoir formed during primary Martian

differentiation.
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