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Abstract: The SHRIMP U-Pb age dating results of zircons obtained for the first time from biotite granite of Boroo
complex in the Boroo large-size gold orefield suggest that this region experienced the late Paleozoic tec-
tono-magmatic activity. Two groups of ages were obtained, i.e., 441.9 £ 6.6Ma and 452.2 + 3.9 Ma, indicating Late
Ordovician. The major elements of Boroo biotite granite are characterized by high silica (Si0,=76.43~75.90%),
rich potassium (K,;0/Na,0=1.72~1.52), rich alkaline ((K,O+Na20)=8.03~8.22%, alkali-degree rate AR=3.99~
4.13)), low calcium (Ca0=0.77%~0.97%), low magnesium (Mg0=0.15%~0.16%), low phosphorus (P,Os=
0.02%~0.05%), and quasi-aluminous to weak peraluminous nature (Al,0;=12.39%~12.74%, and A/CNK=
1.02~1.05). Rittmann index 6=1.93~2.05, implying calc-alkaline nature. In comparison with the A-type granite,
their average chemical compositions are similar to each other; nevertheless, the average chemical composition of
Boroo biotite granite is obviously different from that of S-type granite and standard granite. In the K,0-8i0; dia-
gram, the rock samples fall into the range of high-K calc-alkaline series. Geochemical characteristics of rare earth
elements are ZREE = (160.56~91.28) x 107, LREE/HREE = 7.72~ 5.01, (La/ Yb) 5 = 9.49~5.99, SEu = 0.19~0.41,
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and 8Ce = 0.82~0.79. REE distribution patterns demonstrate a significant negative Eu anomaly and a "swal-
low-type" shape. Except for P and Ti which are relatively slightly depleted relative to the primitive mantle, trace
elements show enrichment in different degrees. Trace element spider diagrams exhibit the depletion of Nb, Ta, Sr,
Ba, P, Ti, U, and the enrichment of Rb, Th, Pb. The right-inclination trend characteristics of spider diagram curves
suggest that the content of trace elements and their compatibility are simultaneously decreasing and that the rocks
have experienced crystallization differentiation of magmatic evolution. According to Zhang Qi’s (2008) granite
classification, Boroo granite is of the Nanling type; in combination with REE and trace element spider diagrams,
Boroo granite should be a product of post-orogenic extensional setting. (®¥’Sr/*Sr) ; of Boroo biotite granite =
0.70986 ~ 0.70891, (}’St/*%Sr) ; of modern oceanic basalts = 0.702 ~ 0.706, (*’St/**Sr); average value of conti-
nental crust is 0.719, and (*’Sr/*®Sr); value of Boroo granite is in the range of 0.706 ~ 0.719, indicating that the
magma source of Boroo granite should have been mainly of crust-derivation, partly with contamination of man-
tle-derived materials. (‘**Nd/'**Nd)=0.512138~0.512115, with an average of 0.512127, and eNd(t) values range
from 1.2 to 1.4, with an average of 1.3, showing positive values with characteristics of mantle source. Nd isotope
two-stage model ages T,py = 1070~1094Ma, with an average of 1082Ma, indicating that the source rocks of Boroo
granite complex might have been products of Tuva-Mongolia massif in the late period of Middle Proterozoic. In
the eNd (t) -®’Sr/%Sr) ; diagram, the Boroo granite falls in Quadrant I. All these features indicate that the source
rocks of Boroo biotite granite are possessed of both continental crust-derivation and the involvement of man-
tle-derived materials. Boroo granite was produced by crust-mantle interaction and the participation of new sub-
stances derived from the mantle and formed in a post-orogenic environment. Regional extension led to crust thin-
ning, mantle uplifting and asthenospheric upwelling. Decompression resulted in mantle melting and the formation
of basalt magma, whereas basaltic underplating gave rise to lower crust melting and the formation of granite. The
concentrations of such elements as gold, silver, copper and zinc in Boroo biotite granite are lower than their re-
spective Clark values except for lead, whose concentration is slightly higher than the Clark value. The ore-forming
age of the Boroo gold deposit should be early Jurassic, indicating that Boroo granite complex only served as
ore-bearing wall rocks of the Boroo gold deposit and provided ore-bearing space. The formation of the Boroo goid

deposit was irrelevant to the formation of Boroo granite complex.
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Fig. 1 Sketch tectonic location map of the Boroo gold deposit, Mongolia(base map after Wu et al., 1993)
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Table 1 Zircon SHRIMP U-Pb results of granite samples from the Boroo gold deposit
W P U Th  aapgowy PO UPPY TPb/oPb  P6/°U P60 Pb/U
(%) (%107 (x10°°) x107%)  +10(%) +106(%) 110(%) +10(%) Age(Ma)
MR EB-1)
11 0.61 331 228 0.71 21.5 133516 0.0561 £3.4 057937 00749+ 1.6 465.7=7.1
2.1 0.84 970 573 0.61 60.1 1398+ 1.5 0.0562+2.2 0554+ 2.6 0.0715+1.5 4453+64
3.1 1.55 1525 820 0.56 92.0 1446 1.5 0.0596+ 2.6 0.568 ¢+ 3.0 0.0691£1.5 4309+6.1
4.1 0.18 1220 636 0.54 68.7 15.29=1.5 0.05566+1.4 050220 006542+1.5 4085:58
5.1 0.56 441 193 0.45 26.9 1417+ 1.8 0.0563£4.3 0.548 £+ 4.6 00706+ 1.8 4396+75
6.1 0.25 983 486 0.51 58.2 1455+1.5 00568215 0.539=22.1 0.0687+1.5 4285+6.2
7.1 0.37 638 364 0.59 40.0 13.73£1.5 00549 1.9 0.55122.5 00728+ 1.5 4531 +6.6
8.1 0.14 1025 401 0.40 63.9 1380+1.5 00560012 0559=1.9 007252 1.5 451.0+6.5
9.1 339 3113 1475 0.49 172 1609215 0.0701 29 0.600£3.2 0.06215=1.5 3887155
10.1 2.62 1639 676 0.43 99.8 1450+ 1.6 0.0620+3.9 0.590 £4.2 00690+ 1.6 430.1 +6.6
1.1 383 1907 839 0.45 114 1493+ 1.5 0.0687£5.7 0634+59 00669815 4179+6.0
12.1 0.21 1768 512 0.30 94.0 161815 0.05445+1.1 04639219 006179215 3865156
13.1 5.40 1984 923 0.48 126 142615 0073376 0.709 £ 7.8 0.0701 = 1.5 437.026.5
14.1 0.24 365 225 0.64 229 13.71¢ 16  0.0565+2.1 0.569+2.6 00730 1.6 4539:69
15.1 0.66 919 745 0.84 536 1483+15 00565222 0.526£2.7 006742 1.5 4207=6.1
16.1 1.42 158 84 0.55 9.87 1392+ 1.8 0.0580+7.] 057573 00718+ 1.8 4473277
17.1 0.53 320 193 0.62 20.0 138316 0.0587=3.0 0.585=3.4 00723216 4499269
18.1 0.23 375 217 0.60 24.0 1346218 00581226 0.596 £3.2 0074318 4620279
7 i 2 FHIE I 5 (B-2)
1.1 0.83 287 149 0.54 18.3 1358 1.7 0.0552:43 0.560=4.6 0.0736x1.7 457.9+7.6
2.1 0.19 379 261 0.71 246 1327+ 1.7  0.05502 1.9 0.572£2.5 0.0754+1.7 468.3+7.6
31 0.95 420 199 0.49 26.6 1369+ 1.7 0.0563+3.2 0.568+3.7 0.0731+1.7 454.627.4
4.1 1.43 326 155 0.49 206 1375+ 1.7  0.0543 2 5.6 0.545£5.9 0.0727£1.7 452.647.6
5.1 3.23 341 163 0.49 223 13.59£2.1 0.0562 = 11 0.570£11 0.0736+2.1 457.7£9.3
6.1 0.72 248 139 0.58 15.5 13.85+£1.7 0.0571 4.8 0.568+5.1 0.0722+1.7 449.447.6
7.1 1.03 258 179 0.72 16.3 1375 1.7 0.0567 £4.2 0.569+4.6 0.0727+1.7 452.547.6
8.1 113 620 367 0.61 39.7 135616 0.0550=3.1 0.559£3.5 0.0738£1.6 458.847.3
9.1 0.58 374 353 0.97 229 1414+ 1.7 00558 £3.0 0.54443.5 0.0707+1.7 440.5£7.2
10.1 0.90 483 376 0.80 29.5 141817  0.0557 £3.1 0.542£3.6 0.07051.7 439.4+7.1
111 0.67 453 206 0.47 29.7 1319218  0.0565=3.4 0.590+3.8 0.0758+1.8 471.248.1
12.1 0.56 699 382 0.56 43.2 139817 0.0543+23 0.535£2.9 0.0716+1.7 445.5+7.3
13.1 0.34 767 291 0.39 47.6 1389+ 1.6 0.05492=18 0.545+2.4 0.0720+1.6 448.1+7.1
14.1 0.70 462 221 0.49 289 1383+ 1.7 0.0552:4.0 0.550+4.4 0.0723£1.7 449.9+7.4
15.1 0.54 423 219 0.53 26.1 1399+ 1.7 0.0545=2.9 0.537+3.4 0.0715%1.7 444.9+7.2
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from the Boroo gold deposit, Mongolia
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Table 2 Content of major (%), rare earth and trace elements (x10°°) in ore-bearing granite of the Boroo gold deposit

FETLE
g B-1 B-2 FE S B4 ABTHHE R
Si0, 76.43 75.90 76.17 71.44 76.02 71.27
TiO, 0.13 0.14 0.14 0.43 0.26 0.25
AlL0; 12.39 12.74 12.57 14.21 12.40 14.25
Fe,05 0.21 0.57 0.39 0.71 1.06 1.24
FeO 0.94 0.72 0.83 2.93 1.22 1.62
MnO 0.02 0.02 0.02 0.06 0.06 0.08
MgO 0.15 0.16 0.16 1.59 0.20 0.80
CaO 0.77 097 0.87 221 0.70 1.62
Na,0 2.95 3.26 3.11 2.33 3.45 3.79
K:0 5.08 4.96 5.02 3.90 4.59 4.03
P20 0.02 0.03 0.03 0.14 0.05 0.16
LOI 0.66 0.61 0.64 0.00 0.00 0.89
Total 99.75 100.08 99.92 99.95 100.01 100.00
4> S HB(DI) 93.22 92.81 93.02 77.15 92.54 85.47
A/CNK 1.05 1.02 1.04 1.18 1.04 1.05
SI 1.61 1.65 1.63 13.87 1.90 6.97
AR 2.63 281 2.72 222 4.18 2.94
o 1.92 2.05 1.99 136 1.96 2.15
RY 2846.00 2714.00 2780.00 2910.00 2697.00 2397.00
R2 336.00 364.00 350.00 594.00 328.00 497.00
BLAMETE
HE La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y IREE
B-1 365 604 817 309 581 036 568 077 462 095 281 041 276 042 251 160.6
B-2 202 316 435 164 309 046 38 061 402 088 268 038 242 036 242 91.28
#E L/H LaJ/Yby 3Eu Rb Ba Th Ta Nb Zr Hf U Cu Pb Zn Au Ag
B-1 772 949 0.19 954 287 209 045 376 160 4.62 134 622 267 146 132 0.04
B-2 501 599 041 975 419 164 036 346 142 443 095 328 227 24 067 0.04

& 4 § 8 B (D)=Qz+Or+Ab+Ne+Lc+Kp; B 45 # ¥ (S1)=MgOx100/(MgO+FeO+F,0:+Na,0+K,0)(Wt%); # F % (AR)=
[AL,03+Ca0+(Na,0+ K,O)J[ALO;+Ca0-(Na;0+K:0)(Wt%), #E K,O/Na,0=1-2.5 #f, (K,O0+Na,0)H 2Na,0 H#¥,; B S #H K
0=(Na,0+K,0) /(S8i0,-43); R1=4Si-11(Na+K)-2(Fe+Ti); R2=6Ca+2Mg+Al; B-1 5 B Z R L M & B2 A BB NA, SHMA |
REER AR EEHHEES, 51 A5, 1992; HEFEBIERSLFERTT A BERES, 2002.

16 5% 2 (2.94%) B BB R (D 3L, 1992); K,0/Na,0
HAEN 1.72~1.52, FHER 1.62, 5 S BIEKEF
BEQ.HHE(EEI, 1992), &F A B(1.33)FiF
WK .06, 1992; BRES, 2002); £
# [f (Fe,05+FeO)HA S B/ M 1.15% 102-1.29 x 1072,

EEE1.22x 107, BEMT SRERE(3.64x107)

FIVRHEIE K 4(2.86 x 107%), IR T A RITER & FY
f(2.28x107 (58 3C, 1992; ERES, 2002); CaO
ERK0.7T%x 1072097 x 1072, EH{H K 0.87x 107,
BET A BERASFEHHEO0.70x107%), BEKTFS
RIIE B E(2.21 x 107 FOBR ML 5 & (1.62 x 1072
HEGEGEC, 1992; ERELE, 2002); MgO &N
0.15x 1072~0.16 x 1072, SF345{H 0.16 x 1072, BT

A BITER 5(0.20%) FHH, BEMRT S B(1.59%)H
PRYETE R 2 (0.80%)HIF H{E(Z M3, 1992; ERE
& 2002); ALO; LG 12.39 x 107~12.74 x 1072,
FHMEHR 12.57x 107, 5 A BIERKH(12.40 x 107)
i, T S B(14.21 x 10°7)FIFRHE(14.25 x 107278
B E (T, 1992, BRES, 2002); B
A/CNK{E7F 1.02~1.05 Z[f], F3{EH1.04, 5AR
KA (1.0 IR HEIE R A (1.05)H[E], SR
@, KF S B(LISVERA(BMIL, 1992); P,Os S &
7 0.02x1072~0.03 x 102 2 [E%E4k, 5§ A MitkiE
(0.05x 1073 #E, TZMET S (0.14 x 10 )FItF
KRR E0.16%) X H(BHIL, 1992; ERES,
2002); s % DI N 92.68~93.12, ¥ 93.02, §
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A BIEREO2.5OMIT, W5 S B(77.15)FRMEE
B RE@SANMERER(EMI, 1992; BRESE,
2002); FIZ55HSI K 1.61~1.65, 1 1.63, HH#K4
BERBER, #5F, BT A BEKSE(.90),
BEARRTF S BO3SNIRHEFHIER A (6.97)(5 M
X, 1992; BEREE, 2002); BF SR &
1.93~2.05 Z (&, F#91.99, 5 A B 5 &(1.96)HE,
5 S #(1.36)FMF LK B (Q2.15) AR RS, 1992;
BEREL, 2002), M 1.8~3 Z[E, HEMME,
K,0-Si0, AP A AEAEAGHSHERIIER
(E 5). Babxtth, MBEKZAES A BIEKSHEL,
BAark. B8, BW. BEEEMNRES
BREZBENANRLAMBTESNER
W% 2, MtTESECREE)AZLER #(O1.28~
160.56)x107%, LREE/HREE HW{HZELTEE N 7.72~
5.01, (La/Yb)y HL{E H 9.49~5.99, SEufHH 0.19~0.41,
3 Ce fEN 0.82~0.79, FLILESMWEN(E 6)—H
AR, HHENGHEE, BEHERRE, £
FEANERPERTE, XEFFET 5EEAE
RAMREE,
EREHBIRELMBTE%RMEWE 6) LW
LUEH, BT P.Ti AR AE s Hs, He

BEZEERA
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L3421 33 37

L. 3:2 371
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5 HRIERE K,0%3 Si0% 5 EREGI 8
Peccerillo and Taylor, 1976)
Fig. 5 K:;0% versus Si0,% diagram of Boroo granites
(after Peccerillo and Taylor, 1976)

WBLIRHBXALUARBEEESE, & Rb. Th, K,

Pb HIRIAHIE A B AY 100 5. HXRY, RIAH
# Nb, Ta, Sr, P, Tifl U, T &% Rb. Th. Pb i)
A STTHRIERHRASBELEH, BX St HET
£KA; Nb, Ta TH AR EMMORERPESA
AHHAGX; Ti AURRERYRARTYES
5, B Ti RGHEABERNREERX; P. USH
A 08 IR A — 545 5 Rb, Th, Pb —R7EMHA
FEE, RBHETREOFE, 82, XEHIEERTE
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1000 —»—B-1
(a) —a—B-| (b) ’
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1 Rb Th K Nb Ce Pr P Zr Sm Ti Y Yb
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Be6 MERLRARTTRRMRBAFALBR@ERELRIZSE Sun F, 1989)F 17 B T R 1At
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Fig. 6 Chondrite-normalized REE plot(a) and primitive mantle-normalized trace element spidergrams(b) for granites from
Boroo district, Mongolia (chondrite data after Sun et al.,1989; primitive mantle-normalized data after McDonough et al.,1992)

B 4 B¢ & B[R] & 3(serial number of samples as for Table 3)
£33 MEBELTXEH S Sr-Nd B REM

Table 3 Sr-Nd isetope composition of granite in the Boroo gold deposit

B2  Rb(x10®)  Sr(x107%  ¥RbASSr  ¥Sr/sr & S1(0) € Sr(t) fRorse (*’Sr/*Sr), Sm(x 107%)
B-1 98.8 42.4 6.739 0.752283 678.3 83.6 80.49 0.70986 5.22

B-2 104 395 7.585 0.75777 756.1 70.2 90.72 0.70891 2.73
BE  Nd(x10®%)  "Sm/“Nd 'Nd/"“Nd eNd(0)  eNd() fsmna Towm Tapm (“°Nd/"*Nd);
B-1 38.2 0.0826 0.512377 -5.1 1.4 -0.58 901 1070 0.512138
B-2 18.8 0.0877 0.512375 -5.1 1.2 -0.55 940 1094 0.512115
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I B MRS, X REY RS
5o Sk P R R b A A R % S R P ROC
WSS IR S B RS %, R AR
1 &5 dr St d AL .

5 AL g Y Sr & AE 36.5 % 107°<39.70 x 107°,

Yb A 2.76 x 10°~2.42 x 10°, & Fik %
(2008a) T &) 4r 1y V K AL 14 4, 454 L B Bi=t il
KAA M A RCEOCK %M A 275 % Ba.
P. Ti LAJ Eu 8% 50955, 0Bk 1 %L
3 7 1o B A b S 0 7
4.3 Sr-Nd R{L IR P

BB E R Sr-Nd [a)407 % 48 02 3. [ali
FEA W XVETARSF R B . i T e 8B4
f5 Mg, Nd 1 Rb o Sm 1 Sr 3 #16) F ik Adk, H
A TP Aib, Nd F1 Rb H Sm #1 Sr 54 B4,
W SRAE b A A e U LU SS oo e, i e 4
i AT BARAY Sm/NA I FITBI R & na(OfE B B Y
Rb/Sr HFIMIECS Sy {8, iz, tnBE s b7
WEATHEY, WXL RE Sm/Nd [HAY)H e
Nd(OHIR &, i Rb/Sr i A 44 (*7St/*Sr)  {ELHE
BB, BRI RS, R e EE
it AN 5 3t 088 15— A o 2 S i OF LA UG A M 5GP 4
B AER, AP HAERBIEAMA, HRS
BB W/ BER %, 2000). FRAT5r510L
442Ma M1 452Ma 1§ R H S RAER, HHH T E
AL DGR O K H(BL(R 3). B &9 KIER
8 (*7Sr/*Sr)= 0.70986~ 0.70891, 17 0.70938. iff
AE R BRI AIEL, 1 RIAE 28 *'Se/%Sr W) e/
F 0.707, 1 S ®AE & AW ATF 0707, Fr L& 1
i 4 0] T S 8L ("PNd/ *Nd) 1 =0.512138~0.512115,
& NA(O)/ETE 1.4~1.2, 4 [ 47 % P by BB 50 4E 1%
T2om=1070~1094Ma, %8078 14 A8 2 bt (R
Wi P RO -8 o U B8 P28, 7E € na(D-(PSE*Sn) KR
P 7) |, MEAEBd A B 9% 158 | S, Hik
PRI&AE B Fe oy R FE W HLAE R B E .
5 Wi
51 ERES5ERT KA

ERMEBE STV KR RGNS WA ER
441.9+6.6 Ma fl 452.243.9 Ma, FZBI& LI %4
AR F RN AR AR E =Y. WAL
BRI EST RO ET R K ARG ST T
Ar-ArfFREE, B a) B4 E 70 [ A 208 Ma & 178 Ma,
IR IE N = R B RRP . e & 0B
P25 55 (Gatsuurt) 8 5 KBS P 58 Ar-Ar E1y

& B
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¢ e L.
| \@\\ |
-I”- | | I(E,'::-'L\,I IEm"T"“ti -

0,702 0.703 0,704 0.705 0.706 0.707 0.708 0.709

(YSr/™Sr)

B 7 eNd@t) VSeMSr) R ERXBARERSIE
Zindler %, 1986)

Fig. 7  Exa(t) versus ("Sr!“Sr) i isotope correlation
diagram (after Zindler et al.,1986)
DM-5 {il o b3 BSE-4=aE ML Ho kR EM [ 1 EM 11 -5 ¢ 395,
HIMU-#5 U/Pb H.{fi o b ; PREMA- I i 3o 8%,
DM-depleted mantle; BSE-All Silicate Earth; EM [ and

EM Il -enriched mantle [ and Il ; HIMU-high U/Pb ratio mantle;
PREMA -prevalent mantle

R 178 Ma, R PR, RIS X S8
FEL A I 38 3 O L% % i (J.K Cluer, et al., 2005), &
ITTA DX PO AL B 2 B G s Au & RES510 1,32
x 107 1 0.67x107°, ¥/NFH7E V- ERE 4107
S5k Ag 1% 0.04x 1075, /NFHIEEH
£H 0.08x107% Cu FHAMHIH 6.22x 107° F1 3.28
x 107, TMiHB7E P2 £ BN 63 x 107% Po & 451 M
26.70 x 107 #122.70 x 10°°, % FHFEVHFH 13 x
107 Zn &k 510 14.6 x 107 F1 24 x 107°, {EFib
FVERE 94 x 107°(3 ¥, 1976), LA E Sl L
A, SRS RE R EE K, W HE KPR
JCEF B, bR Pb R F b ASh, HEot
O F P vifi. BrLAMERE K08 =18 A
ARG RM BT B, AEREE IRt
B s, M X A0 Y TE R (e TR AL 18 Ak
AT LG RAC B RE L

52 WEEREREARKEARE

MR N A B RCE LA R, W,

HH. SIS, 7 KO0-Sio, Mg aaR
i G AR FEEE 5). MoK RS
M T 5, BB —BUm A s 69 th 2k (H 6),
5 EHFEW LR/ AR ARl R TR T
Nb, Ta. Sr. P. Ti % HFSE jC#%, M &% Rb, Th,
Pb % LILE JLR M £, A HML R EMBITK
S RO A B 8 (N N, i,
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& na(D)HIEMH, 7E & na(t) ¥ StASr) B EH XA
BLE@ET, BoBERSBSHELBEAHEESE R
B, AR ERET BRI EREBBRASS T
RV ST IR BT Y, BRSTE A EAE R X E A
BEAAEETHR. FTORIRA IR AR A A4 % Fh 45 08 1 1R
BRERAEZRUFERSWER, HERBEMAR
R AERE, EHRRENELREMES
2 JG s st B B e T8 05 A 3R T A SR B 72 T 7 AR B,
AR ERE RN ARENFEE, MAFHRL
T A KM R AR BT A A ohF 2 B FR R AL
MIORBIE, 1998), MHEKBRZBHEREEH, WL
B RS R A A S IE s ). & RI1-R2 My 35
Ef#h(E 8), IBIERASARRRATERRELL
MAEMEILWBEERAREZE, EHELEREN
Rbx107® %f(Y+Nb)x107®  Rbx107¢ Xf(Yb+Ta)x107
ER(E ) L RABAINMERERXZ FEERA,
HRAMEARELRE . XEMEHTRLRE R
AT BT 1 1 1) L i A A B i T RO R
KR IRE /T, RS AR ER
MERMRITERERENER AN REEN D
FHLE
53 REERASREER

FHILHH SRR SR, X/ MRRR
LKA 38 3h b 2 80 9 105 3 05 1A AU T W B A AR
%, EFHTHEREM, B4 T HTIEE)(830 Ma),
541 ) OE o Bk fii e db 3 BLR A o — i, B
KAEF BN, B2 )E A8 KRN —5B3(E 8
% 2006; BREZ, 2004; XFLEL, 1995), FiT
A -, BTiEs(830 Ma)ll s, B AR &4
Bifg, #AMERBBEREMREFFHRE, R
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Fig. 8 R1 versus R2 discrimination diagrams showing tec-
tonic settings of Boroo granites (after Batchelor et al., 1985)
1—3 08 53 5 =40, 2—RR R RS AU 9; 3—RENE S B9 4—1
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1-mantle differentiation products; 2-pre-collision;
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Fig. 9 Rb versus(Y+Nb) and Rb versus(Yb+Ta)discriminant diagram for granites from Boroo district,
Mongolia (after Pearce et al., 1984)
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HEXH, FHPFRELANEESH X/ ABGETH
RERKEHFERYN, FERFRE—HFEET
BERE, FEERMBL, Mk hFEmRME
WHRET, SEHKERES ERBRRE, HEH
EE#E, SIRXAENERES, BEEwE
EXFFEMPHREENREPHE BN, EE84
MBafi(400 Ma)EAE T EZMMEREBS, WHTX
BE P R -2k R R BEX — 7 WA A5 G 1) o L1 37,
MRRE T ERILE S KRB S, IR KHE
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2HE, H#AHHRERBAMEHRE, HKFLEN
&, BAOFEHHEARNELEE,

6 i

) BB KREVEZRZBERESR
SHRIMP U-Pb B4 4 #% #(441.9+£6.6)Ma Fi(452.2+
3.9)Ma, NBEB¥GH, MREKLENE TR TE
KRB AR E NN

Q) BZBUERAERANEE. EH. EW.
FdEARFES, BREHEN 0=1.93~2.05, N
t#, BA A BREREHES BLoRoaRAR
EFHBAGREMAEMYME METERNE
ZBH 4 Nb, Ta. Sr. P, Ti f1 U, M E% Rb. Th,
Pb AIFEA

G)EHEE=BERE G S)= 0.70986~
0.70891, (**Nd/'**Nd);=0.512138~0.512115, & n4(t)=
1.4~1.2, HIEE, LFMERHTBELNER Ton=
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