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Abstract The volcanic cone of Hulanhoboke Volcano in Tongjing basin, Baikal rift region, consists of volcanic debris such as
volcanic bombs, volcanic ashes and mafic lava. Olivine xenocrysts characterize with higher Mg’ relative to olivine phenocrysts in
basalt. Some plagioclase phenocrysts have inverse zone and core-mantle-rim textures, and the mantle of plagioclase phenocrysts shows
decompressing decomposition texture. One kind clinopyroxene rim shows decomposition texture. Based on chemical composition, this
basalt belongs to shoshonite series; the light rare earth elements are strongly enriched and differentiate from the heavy rare earth
elements obviously. Their geochemical characteristics of trace elements and isotopic compositions are similar to OIB. Petrologic and
geochemical research indicates that the source of olivine basalt and the fraction of magma may relate to mantle plume. The magma
eruption was rather fast, which led the formation of observed decomposition texture in plagioclase and clinopyroxene xenocrysts. The
magma was rarely contaminated by continental crustal muterial. The studied magma captured a little shallow wall-rock which occurs as
thyolitic inclusion.
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Fig. 1 a) Sketch map of rift and volcanic rock in Baikal nift
region; b) the distribution of volcano in Tongjing basement

(modified after Yang et al. , 1995)
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Fig.2 Microphotographs and BSE images of the Hulanhoboke basalt

a) olivine phenocrysts ( cross polarized light) ; b) olivine with kink belt ( cross polarized light) ; ¢) olivine skeleton crystal ( cross polarized light) ;

d) reaction remained olivine ( single polarized light); e) clinopyroxene with zoned texture ( cross polarized light); f) clinopyroxene with

decompressing decomposition in the rim ( cross polarized light ); g) clinopyroxene of homogeneous component ( cross polarized light) ;

h) decompressing decomposition in the whole crystal ( cross polarized light) ; i) the rim of Clinopyroxene decompressing decomposed into glass,

ilmenite and plagioclase ( BSE) ; j) Plagioclase with homogeneous texture ( cross polarized light) ; k) Plagioclase with texture of com-mantle-rim

(cross polarized light) ; 1) the whole clinopyroxene decomposed with relics of ilmenite and glass { BSE). m) Plagioclase with texture of com-

mantle-rim ( BSE) ; n) the composition of mantle in plagioclase ( BSE) ; o) the contact relationship between core and mantle in plagioclase ( BSE)

. Cpx I-the first kind of clinopyroxene, Cpx II-the second kind of clinopyroxene, Cpx IlI-the third kind clinopyroxene, Ol-olivine, Pl-plagioclase,

llm-ilmenite, PI-I the first kind of plagioclase; PI-II the second kind of plagioclase; PI-III the third kind of plagioclase; Ap-apatite, Gl-glass
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Fig. 3 Rhyolite enclave in basalt; a) hand specimen; b)

Microphotograph, single polarized light; c-d) clinopyroxene
in glass (BSE)
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Fig. 5 Classification of TAS diagram,K,O vs. Si0, diagram
and major element Hark diagrams (the basaltic data of east
African rift are after Kabeto et al. , 2001; Willson, 2001;
Barrat et al. , 2003)

FERERENGZTREMIE (B 5e-h) . BRBBL AT
toe oA E EoR (K 6a), B X s B R E
BE.EHRIHEMNTH, BER LSRR HLEHE ((La/Yb),
=9.8 ~12.5) , B+ ZE 15 R (LaSm) y SERKH L2
o R (Gd/Yb)y #MIE(HHR 2.5 ~2.7), AREF Eu FE
(8Eu=1.01 ~1.05) , HEMH LRI THHEAA KT XMR
TRERARA O A JFLE I AR (L Bk M B 85 (B 6b),
HWHRZRATKETFEOAR SHBITIREIMATE
SEBERS, BAHATEMEXN TR, RAL BaNb K F
g, 5 MORB 1 OIB h{ /3 #H 1t , M XA 5 OIB g4
HELL, BA OIB BIMARE, 5 OIB FRE 4L, ST Ba #1
KAEX & 4, 5r P 5 OIB p{HAH Y, HRTE & EHMK,
Y Se/% Se WG B R 0. 70435 ~0.70443 54, = +1.92
~ +2.63, RUZZRERTTH T HHBEX,
nehtkE RS EERS CCOFTERT 1%,
K,0 55 Na,O FEMHIE (K 4% ) . BB AL T
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EWAEAEER(E6a)  ZARAAERB TLBNEE, ER
T TR, RERLZAAHBMNS R ((LaYb) =12),
R+ Z RS REE((La/Sm)y =5.5) , B L2 [H
AFARRE((Gd/Yb) =1.3); RARM Eu i R (6Eu =
0.76) , JRifHum@bruE ki W& BoR, WECs Bk b REF
FATK(Cs BN BAEE, BHEICE Nb P T “E S
B, MRBEAM, RIAH SHFEALUNBEBETERTE. 25
B9¥ St/ *Sr WA LAE R 0. 71217, 64, = - 19.35, B WS
HAERRE T KHi#5E,

5 g
FEEFAAESH D N.PEEERTEURR
TSt/ *Srifey, () KA, #A R LA B R BT
BRAEF, MR M Nb. Ti P Zn&AHxT T #8,% S/ *Se
PR, eng (D EAMIRI B S, RIVFTHR BB LR AP
Nb.Ti.P %5553 T R LI T (45 OIB B L RAW
HUBRALEAFIE , B I0 R K 55,2007 ) o 7E Sr Nd Rl 3 W AE
SEFERT), B ZRARBBEAET SV *sr M
Fey (O (+1.92 ~ +2.63) KIFFIE, 5FRFE LK X HIE
ST E G = T = R AN & P e o v i W2 T
DERZHMERARH L RNEE RER L2 AR S
A (=10), 8 OIB BFHE; JE iG55 ik R |
WER, ZEANBEICENSS OB F3¥fsriafl, OIB

The representative composition of glasses in rhyolitic enclave (by EPMA, wt. % )

%5 T291 T2-10.1 T3-121 T3-15.1T3-11.6 T3-112 T3-114 T3-161 T3-162 T3-15-1 T3-17-1 T3-18-1 T3-18-2 T3-191 T3-19-5 T3-19-6 T3-19-7
5i0, 65.42 71.76 71.85 64.51 71.36 77.97 73.82 73.82 75.19 73.11 72.15 71.12 61.82 71.22 65.88 60.46 62.78
TiO, 0.12 0.27 031 005 070 026 048 029 0.4 0.07 053 066 O 0.77 0.08 0.24 0.20
AlLO; 19.35 11.76 10.71 19.54 9.35 10.06 9.13 9.70 11.40 10.19 9.82 11.31 22.37 9.30 17.88 22.09 21.16
Cr, 0y 0.07 0.04 O 0.06 0 0 0.01 © 0 0.01 0 0.02 0 0 0.04 0 0.05
FeO 0.40 1.56 2.06 0.09 3.46 391 3.35 341 269 239 406 258 0.09 40 072 042 023
MnO 0.01 003 008 004 016 008 003 004 O 0.,.07 0.10 001 001 O 0 0.02 0
NiO 0 0 0.01 O 0.06 0 0 0 0 0 0.05 0 0.01 0 0 0 0.02
MgO 0.03 023 0.48 0.02 1.26 071 092 0.78 017 0.37 065 0.53 0.01 058 0.02 00 0.01
Ca0 1.67 0.21 0.42 108 007 025 029 024 016 0.42 042 035 371 054 008 341 223
Na, O 7.03 3.74 6.23 7.03 59 203 606 523 323 604 525 571 857 58 68 822 808
K,O0 531 6.25 5.61 6.55 58 3.9 540 58 6.03 533 576 599 227 58 803 3.46 4.55
Total  99.42 95.85 97.76 98.96 98.21 99.21 99.48 99.32 99.31 97.99 98.78 98.27 98.85 98.14 99.56 98.33 99.31
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Table 5 The element and Sr-Nd isotopic compositions of volcanic rocks in Hulanhoboke Volcano

== TKO0O1 TKO04 TK006 TK012-1 TK012-2 TKO19
MR RE B X RE HWMZRE MEE MM RE B Z R
Si0, 46. 51 46.78 46. 80 70. 00 47.98 46. 54
TiO, 2.35 2.33 2.34 0.43 2.35 2.32
Al, 0, 14. 54 14.55 14.57 12.51 14. 50 14.39
FeO 12.30 12.30 12.20 3.40 12. 00 12.20
MgO 7.84 7.81 7.74 1.81 8. 60 7.83
Ca0 8.31 8.23 8.27 2.02 8. 12 8. 06
Na, O 3.99 4.04 3.79 3.70 3.62 3.98
K,0 1.72 1.73 1.89 3.98 1.61 1.82
MnO 0.17 0.16 0.16 0.04 0.18 0.16
P, 04 0.70 0.68 0.68 0.11 0. 66 0.70
LOI 0. 44 0.05 0.34 1.83 0. 40 0.18
Total 98. 45 98. 59 98. 46 97.97 99. 62 98.03
Cs 0.23 0.17 0.20 1.13 0.27 0.23
Rb 19.20 18. 80 18.30 88. 60 19.90 17.90
Ba 409. 8 414.3 407.6 997.7 417.7 420.3
Th 2.57 2.56 2.54 14.13 2.77 2.63
U 0.87 0.74 0.88 2.25 0.90 0.71
Nb 42.70 37.00 43.30 24.00 43.30 38.50
Ph 1.739 2.370 ) 1.958 9. 405 2. 690 2.208
Sr 713.8 716.3 704.6 391. 4 693.2 720. 1
Y 22.90 23.10 23.10 19. 60 23.30 23.70
Zr 207.5 206. 9 206. 4 166.9 206. 8 208. 3
Hf 4,72 4.75 4.72 5.12 4.92 4.94
La 28. 80 29.30 28.70 41.90 29. 60 29. 80
Ce 58. 50 59. 60 59. 00 70. 50 60. 20 61.00
Pr 7.71 7.84 7. 80 8. 68 7.91 8.00
Nd 32.19 32.77 32.21 29.37 32. 89 33.53
Sm 6.73 7.07 6. 69 4.79 7.15 7.41
Eu 2.20 2.21 2.24 1.07 2.29 2.32
Gd 6.30 6.36 6.31 3.87 6. 66 6. 65
Tb 0.93 0.92 0.92 0.58 0.97 0.99
Dy 5.18 5.34 5.36 3.71 5.62 5.59
Ho 0.98 0.99 0.98 0.80 1.04 1.04
Er 2.40 2.37 2.39 2.31 2.51 2.51
Tm 0.31 0.31 0.30 0. 36 0.35 0.33
Yb 1.89 1.88 1.88 2.34 2.02 1.98
Lu 0.27 0.27 0.27 0.36 0.29 0.28
8 Rb/%Sr 0. 0786 0.0774 0. 0750 0. 7063 0. 0747 0.0734
¥ 8r/%Sr 0. 704434 0. 704374 0. 704379 0.712173 0. 704373 0. 704352
Errors, 20 11 10 10 12 11 10
AR 0. 70443 0. 70437 0.70438 .0.71217 0. 70437 0.70435
478m/ 1% Nd 0.1314 0. 1302 0.1313 0. 1002 0. 1308 0. 1311
“INd/ " Nd 0. 512770 0. 512756 0.512736 0.511646 0.512739 0.512773
Errors, 20 12 13 13 12 14 12

enalt) 2.57 2.29 1.92 -19.35 1.98 2.63
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Plot of Sr-Nd isotope compositions ( the fields of

B R K R P IR A KRR TR R
%, HEAICE Ba WIESRH , X 0T e th A 3 I X B Sy st
RG-SR U, B LA AR e SOk 0 [ LA R TR
FRR SN, XM K S A KR I S OIB IR XA L, 5 4t
WAV A e, AR 2 BT R B R R, N AR BEAY A oY
410km ~ 660km 17 7EURI IR E HF , R R TE R M XA TE A
INBU I b ( Zhao et al. , 2006) ,
HRYF A & A S YRR P 2 B s ok KRS R
FREZRAER HHT YA B RKE R, a5
BTSRRI S Mg' O 84 ~ 85 (MG A 5 ik
M Z AR R AT, B A S TR e R P HE
Gl BB K(F)l‘/'.wg =0.3( Monjoie et al. ,2005) , 4> Mg* 2k
53 ~ 56, 2R G K RER AR EELA Mg" KR 77
~ 81, X FRARE/ MM A B (Mg" =75 ~ 80) AHIE i /)
TR MR 7 BE i (Mg" =80 ~85) . BRItk Mg" i s
KA 0 ] B SR VR T IR (R4 35 0, T Mg” RYIRRL A2 3%
AN RO AT BRE ity 5 0 3R R o3 S T I, R i A B A AR A
WAL IR
AT AN TEREA T ASRARE A K LA B R G (g
HoE ) A BT 2 (Zhu & Ogasawara, 2004 ; 2K /K 14 1
T2%7,2007) o 38 HHRPE KRG M I8 ) IR S
BV PN AR RS B B0 B, DB R T 5 — 28 (Cpx 1) R
S5 2 (Cpx ) SRR A B v U2 A% TR R 5 v, AR
DN AR A BRAG, A5EE T RIS . X VT BE A A SR Y
P 143 Xeo SRBUEEATT Mg, Si,0, 5 Fe,Si,04 MR 00 LI
RER, S ThL R Ik 7 B0 B o (5 [T A 8 F 4, I il 285
i H P B A i) Fe, Si, Og S , T OB 2 BRAH XiF 5 1) S 34
WM . RIRBARMRHCA S A A& B8RS .4

TRES AR R ENEA M T RS el BE A W I PE

B LS 2008, 24(5)

Acta Petrologica Sinica

FRFEE Rt AT R MR ATAE PR S BOR RUA K SR I
PR o AREE b BT IE A 3R X 5 MR RE A S
W R RN B R RER G . IR A
feffaskm ik, i THEAE K, &% LI s BRI, A
PR A LT RS, EATEE K BT bR
1%, T, 3 B A A 1 SRS TE A R LT R
HEVBIE S o A3 A R SAE ™ TR 23 ™ 485 A 1 1 BT Ak 2
B SR O A B AT .

(R T A% b T e, St s Rk i R R |
PERR IR B 2 M S Bk R A R S o {EIT 22 B 5K
I R AR B T MO KB BB M SR BRI A i, R
SRR SCE BB 4™ S/ " St Y) if B AE R B B oy (0) L
( —19.35) AT RMELRIE T s 529 B, FELAE DU SR R 4% X 2R
RIREA HL (RR TS0 ) , SRR R K BT
FE R R LU AR, AL A6 T SRR AR I B 7 R Y
el o WBCE LR T AT R M B2 o 3R T T R T K
(2R GXHRBR T MSCE A A AT st )

6 it

X DU R AT 1 0 A A 22 R SRR LA
IR RGBT F R B R R ], i 2 s A
PSSR e 5 i RN A, A A 47 8 1) S A i 3 s
ERARET TSR MBV BRI AL A, TR T A R
A7 SR LA SR S 548 5 3K B TR B, ik T R
WECH AR, 5ExT B Ks8I RS &
AU R S OIB YR KCHE AL, 5 3R IR X5 MR AL T 2
A7 %o

B i AHRBIAERARBZEQCTH (HY
40730314) ¥E B & B4 XIB SO B R IR ERBL T IR 2
SR B, RIS o I KRR R B B SRR TR T A Y
SR, BHEED RN S8 M T WL TR ST, R A 2 R A
BhSE T IR 2 B e AR AR R 2 h B S8 0 TR A B P Y
gz, AW R AR A48 U0 I X BATT 58 3 A4 3C
AARGEHE I, R ke — F B0
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