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Stable isotope geochemistry of
Antarctic MOR basalts and mantle rocks
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SUMMARY

(3 & 2 o B

I. Title

Stable isotope geochemistry of Antarctic MOR basalts and mantle rocks

II. Purpose and Necessity of R&D

* Determination of source, convection and metasomatism processes of
mantle

* Study of Zealandia-Antarctic mantle geochemical characteristics

III. Contents and Extent of R&D

* Stable isotope measurement of Antarctic MOR basalts and mantle
rocks

* Petrography of MOR glass

* Quantitative halogen elements analysis of MOR glass

IV. R&D Results
* Trial of Mg stable isotope analysis by MC-ICP-MS

* Petrography and EPMA analysis on microlite minerals in MOR glass

* Quantification of halogen elements (F, Cl, Br, I)

V. Application Plans of R&D Results

* Distributions of an overall stable isotopes-halogen elements in
Antarctic MOR

* Determination of components of oceanic crusts and mantle,
hydrothermal alterations, and mantle metasomatism
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I 1. EPMAE 0| &5t0{ 4ol FaL 4 ZotE.

Sample Major elements (wt%)
number NazO MgO Al03 SiO3 P20s K20 CaO TiO2 MnO FeO
KRR1-RC05 4.82 1.68 14.00 60.48 0.47 0.92 5.20 1.48 0.18 10.27
KRR1-RC10 2.39 7.58 14.49 51.31 0.1 0.08 12.06 1.31 0.18 9.99
KRR2-RCO2NE 241 7.85 14.54 50.85 0.11 0.11 12.18 1.25 0.19 9.99
KRR2-RCO3NE 2.54 7.22 14.19 51.17 0.12 0.10 11.68 1.47 0.20 10.79
KRR2-RC10NE 2.86 6.34 13.80 50.78 0.20 0.17 11.02 1.89 0.22 12.20
KRR2-RC14NE 2.65 7.34 14.72 50.62 0.15 0.15 11.77 1.45 0.19 10.44
KRR2-RC17NE 2.97 6.77 15.14 50.30 0.22 0.30 10.90 1.93 0.19 10.82
KRR2-RC21NE 2.87 6.74 14.37 51.03 0.18 0.25 11.26 1.68 0.20 10.94
KRR2-RC23NE 3.13 6.81 14.51 50.79 0.20 0.26 11.28 1.72 0.19 10.58
KRR2-RC24NE 2.66 8.75 16.69 48.60 0.08 0.05 11.60 1.11 0.17 9.75
KRR2-RC26NE 2.59 7.33 14.51 50.37 0.17 0.22 12.17 1.52 0.19 10.42
KRR2-RC30NE 2.68 8.30 15.95 49.07 0.10 0.08 11.80 1.30 0.18 10.04
KRR2-RC31NE 2.86 7.25 14.64 50.42 0.16 0.14 11.83 1.62 0.19 10.38
KRR3-RC02m 3.05 7.64 15.43 50.05 0.16 0.17 11.67 1.58 0.18 9.59
KRR3-DG02-1 2.85 6.98 14.66 50.56 0.20 0.27 11.51 1.70 0.19 10.61
KRR3-DG05-1 2.82 7.31 14.73 50.31 0.14 0.19 12.14 1.43 0.19 10.26
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P/ R FAx BHol SEF 1) F=o] ¥ 2h =AA ek AR o
S S AGE SEsty, $F/1EASAAATA] MC-ICP-MSE ol & vt
TlE AFEAAE B ANRTA HAT A998 RS A% 94 AR

- Column: Bior radA}¢] Poly-Prep chromatography column (0.8x4cm)
- Resin: cation-exchange resin (Bio—rad, 50W-X8, 2007400 mesh)

- Cleaning

@ 0.6N HClZ Z¥ A3

@ %ol mFA 08z =X F, 015 N HF¢ 6N HCIZ mg5A o BE¢E A
7

@ 32+ FF9 04N HCIZ w2 w3k

- Digestion

55 He F St (HNOg HF=35% ¥< % °F 1807200C

M ARE 8] &l (24413 o)

©
(@)
W~
z
an
a
o
(@)
=)
il
i
s
=)
i
g3
riol

— Separation

D sample loading with 0.4N HCI 0.5ml

@ 0.15N HF 5ml (Al & Ti AIA 54)

@ 3x S/ 2ml

@ 0.5N HCI + 95% acetone 10ml (Fe & Mn A A)
©® 32 7 2ml

® 1IN HNO3 8ml — Na A A

@ 1IN HNO3 12ml — Mg elution
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- Mg 35&0] 96797% ol oW 9z Buld mE mavs F994s BEgol
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3-1-2 MC-ICP-MSE&E o] &3t A E9| 4 24
HAAg dA o] MC-ICP-MSE ©] 833 A LA 48 AAsA T
- 5% Thermo ScientificAt2] Neptune MC-ICP-MS ©| £

- Faraday Cup setting: H& &3 Fo stetdo] #E7] o8& (L4 Mg, C:
“Mg, H4: *Mg)

- Zg=rt ZZ(RF power): 800W(QWHH o 2= 1200W oAl #41S S 3hu
Mg 59949 4% G, CH', CH,', CNI} & =54 7Hdo] 24, 25 26 A
Faol mAE o]l A wakA olE HAsshr] 98 AR Edb=nk 219
800Wel A #2415 Fastitt)

- Skimmer cone: X-type(2=7]H £ 9A] 55 U4 b gt HAs)str] 98l

[¢]
dwrdow dg AHgH = H-type WAl X-types AR&-8H3ITH)

- Inlet system: quartz spray chamber

- wAY: FAEA Mg 5992 FEAZDSM S o4 FEAR AR EE
A& 9% H AWM (Bracketing method) AF-&

- 717] tuning Aol A3 Mg 59U B8 st Al 714 Mg 59194
XA 2 (DMS-3, CAM-1 & NIST SRM 9R0)E R w435k, o3t 4s 45
gt EAS Fastolof gtk SRM 9809 ¢ Mg 99 A wAAdol A
oz "olxe HAR <] F RFEA oEs)of . 1Yy 7 AeEH
R ARl Az ke A dAAlE Feke Ao ofEe] 71719 AT 25 o
g AR of aF= AlghA QL Adselth
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BHVO-2
BHVO-2 (This study) -
BCR-2 A

BCR-2 (This study)

total average - HH
IAPSO (This study) - m
SRM980 - vl

SRM980 (This study) —v—
CAM-1 ~ o

CAM-1 (This study) - |

5*Mgp.5 (%o)

I
o
(0)]
Kl
MY
>
U

(Standard Reference Material)e| o1l
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2 0fOdlEs SdL Mo ABE EFE AR ¥ HUESnt| b,
sample §%Mg 20 §%°Mg 20 number reference
CAM-1 -2.26 0.16 -1.18 0.09 4 this study
CAM-1 -2.63 0.11 -1.36 0.07 Teng et al. (2007)
SRM980 -4.23 0.16 -2.20 0.12 5 this study
SRM980 -3.40 0.13 -1.74 0.07 Teng et al. (2007)
IAPSO -0.61 0.09 -0.35 0.02 4 this study

total average -0.83 0.11 -0.43 0.06 Ling et al. (2011)
BCR-2 0.08 0.07 0.04 0.03 4 this study
BCR-2 -0.30 0.11 -0.15 0.07 Huang et al. (2009)
BHVO-2 0.09 0.08 0.01 0.05 4 this study
BHVO-2 -0.16 0.10 -0.08 0.06 Huang et al. (2009)
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32 W3 Zgsl® 2eta Ul microlite #E W A
s £

3-2-1 Z2tA U microlite HE &4

KR1FH KR4°lA g5d 282 dol 235 microlite F=5 digh
petrography % EPMA 245 AAstgich v Oregon State University 9]
EPMA £471715 AR&3te], BSE ov#] 9 #& 9 Zgpxe] ¥JE #2485 4
Al 8t 3R

5 EPMA 54 Ax ZEls g EA45E FEESS gRE APFAoln, Ay
AR A Bl AR S A S =
Fom FRlE = opaquedt

sulfide melt= AZtEth. SEM EDS #4118 53 WA A3l FeS, Aol
< =
B

AREA 9 3 9] microliteE2 =8k Ulol A2 Eo] = glomerocryst 22
I microlite #& 5 HFHASE FXHTE SAS Bt AFFA lathe2 flow
Z2AS EO]X] L=tk AP ELS A swallow—tall 29 FYEH EHE HolwL
&, AdRE= A-889 skeletald o] A< 74tk AAZAE 2 skeletal A4 9
749 anorthite fraction (Xan)©] 0.7-0.8°] o219 lath Heje] AFAe] A$
05-06c% &+ ¢ &3t8 5AS Hvh wepA mpank ] 2719 AREA o]
um o]Eo] AE&Es AL, olF F O EstE vhanke] #Eo] o8 wdE A
Aol vEbd i S A E T

%] A (orthopyroxene) ¥ AF-%] A (clinopyroxene)©] &35 U}E}
UATE 93]S B o7 AQE&FH 5SS BAY ST A3 e gk
e B 7 vk 13 A A AEAEY latheS A+ poikilitic $t
o
=

Holx glovt, wAFMS 84 gtk webd wAFMel xvld 4%
u:] g

B, AEEES werom, A3 AN o AsHe 542 v A4 5 9
o 9% APEHASE AgAe]l @A FAHA UEhtE glomerocryst FHANE &5
A

Aol wH&3tHA UERY “"reaction rim”e] EASHH, o= HEgE A I AT A
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