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Geochemical characteristics and genesis of the mafic enclaves in Mengyang
intrusion in the Tengchong block, western Yunnan
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(1. Chengdu Institute of Geology and Mineral Resources, Chengdu 610082, Sichuan, China;?2. Institute of Exploration and

Development, North China Oilfield, Rengiu 062552, Hebei, China)

Abstract: Located in Mengyang area of the Tengchong block in western Yunnan, the Mengyang intrusion consists of biotite monzo—
granite (128 Ma) and granodiorite (113 Ma) with abundant gabbroic enclaves (123 Ma) and dioritic enclaves (120 Ma). The dark
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enclaves, which are mainly gabbroic enclaves and dioritic enclaves, are mainly distributed in the granodiorite. The dark enclaves
have igneous texture, and some of them are characterized by plastic flow deformation, quenching boundary, reverse pulse and
acicular apatite, suggesting petrographic characteristics of magma mixing. Geochemical data show that the host granitoids and mafic
enclaves are all metaluminous to peraluminous and high—K calc—alkaline enclaves enriched in LILE ( such as Rb, Th, U, Nd and
Pb) and depleted in HFSE ( such as Nb, Ta, Sr, Zr) . The host rock and dark enclaves are metaluminous, calc—alkaline and high—K
calc— alkaline series rocks. Geochemical data show that the host granitoids and mafic enclaves are all metaluminous to
peraluminous, calc—alkaline and high—K calc—alkaline series rocks enriched in LILE ( such as Rb, Th, U, Nd and Pb) and depleted
in HFSE ( such as Nb, Ta, Sr, Zr) . The REE patterns and primitive mantle normalized trace element spider diagrams of the host rock
and dark enclaves are nearly of the same shape, which indicates that they have a close relationship in magma mixing. The Early
Cretaceous granitoids are considered to be of the volcanic island arc tectonic setting. The gabbroic enclaves and dioritic enclaves are
characterized by low SiO,, high MgO, high K,O and high Mg* (Mg* = 48.1-68.5). Zircon in the dioritic enclaves has eu(122 Ma)
values of 3.6—6.2, TpowHf ratios of 535—665 Ma, and Nb/Ta ratios of 12.1—15.4, suggesting that the dioritic enclaves had the nature
of mantle derived magmas, and that mafic magma was directly derived from depleted mantle source region and was subjected to
magma mixing in late reformation. The Mg * value of biotite monzogranite is 33.5, and Nb/Ta ratio is 10.9. The Mg’ value of
granodiorite is 44 and Nb/Ta ratio is 12.5. It is thus held that the biotite monzogranite and the dark enclaves were derived from
partial melting of the Mid—Proterozoic metamorphosed basement (Gaoligong Group), and granodiorite from the mixing of mantle—
derived magma and partial melting crust. The early Cretaceous intrusive rocks in the Tengchong block were intimately related to the
oceanic crust of Zuogong — Baoshan plate subducted to the bottom of the Bomi— Tengchong block in the southwest; as a result,
the regional crustal was continuously thickening and led to continuous regional gravity isostatic uplift; deep crustal partial melting
occurred after heating uplift during decompression and formed lots of granite. Because of plate subduction and collision, the mantle
magma and melting substances produced magma mixing, and formed granodiorite and dark enclaves.

Key words: host rock; dark enclaves; magma mixing; Tengchong block; western Yunnan
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Fig. 2 Structural and fabric characteristics of the granodiorlte and diorite
a—d—Photographs of granodiorlte samples; e—Microphotographs of granodiorlte samples; f—Microphotographs of diorite samples;
Kf—Potash feldspar; Q—Quartz; P1-Plagioclase; Bit—Biotite; Hb—Hornblende; Ap—Apatite; Mt—Magnetite
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Table 1 Major (% )and trace elements (10°) compositions of the biotite monzogranite, granodiorite and dark enclaves
(123 Ma) in Mengyang granite

PM11-91 PM12-5 PM11-53 D3179-2 D2128 D4066 PM12-20 PM11-14
SrHTH o o e [T
E RSP SRR NS EXTRYN 1 N K TR
Si0, 48.02 48.59 51.07 514 59.8 58.12 62.6 73.18
AlL,O;3 18.06 17.9 18.10 16.06 17.09 17.17 16.64 13.62
Fe,03 7.83 6.41 8.41 432 1.92 4.85 411 1.64
FeO 3.79 3.1 3.71 3.69 4.1 234 1.99 0.88
CaO 8.24 9.54 8.48 10 5.16 5.94 4.09 1.68
MgO 4.83 6.15 5.43 7.07 241 3.4 1.92 0.51
K,0 1.74 1.22 1.42 0.94 2.12 2.05 272 3.99
Na,O 3.29 295 3.62 295 3.83 3.66 39 2.88
TiO, 2.12 1.04 123 13 1.12 0.98 0.93 0.33
P,0s 0.44 0.18 0.36 0.12 0.28 0.26 0.24 0.06
MnO 0.18 0.15 0.15 0.17 0.09 0.15 0.09 0.07
TN 1.37 1.44 0.89 1.19 1 0.58 0.62 1.02
M 9991 98.67 99.16 99.48 98.93 99.5 99.85 99.72
A/CNK 0.81 0.76 0.79 0.67 0.95 0.90 0.99 1.12
Mg* 50.9 61.8 529 68.5 49.1 542 44.0 335
Rb 105 515 77.1 442 132 96 138 264.00
Sr 355 364 451 317 332 250 280 172.00
Y 42.1 38 29.9 19.7 37.1 22 28.6 32.50
Zr 106 823 162 101 118 7.89 146 162
Nb 24 9.51 10.6 41 17.6 12 134 20.50
Cs 143 1.44 16.3 1.26 10 7.12 495 12.60
Ba 229 215 444 162 379 179 960 386
La 294 214 23.8 10.6 45 343 57.4 56.7
Ce 67.8 50.8 52 22.8 91.5 86.4 108 102
Pr 8.92 6.88 6.62 297 10.8 8.73 11.5 12
Nd 382 27.9 26.3 12.9 41.8 31.8 419 418
Sm 8.79 6.24 5.9 32 8.68 6.76 7.56 79
Eu 225 14 1.53 1.17 1.62 1.13 1.58 0.994
Gd 8.08 591 524 333 7.08 5.07 6.65 5.962
Tb 1.39 1.05 0.89 0.63 122 0.99 1.01 0.979
Dy 791 5.96 5.11 3.56 6.73 5.77 5.35 535
Ho 1.63 1.37 1.13 0.81 1.45 127 1.14 1.11
Er 442 3.84 3.15 2.14 3.75 3.46 3.03 3.13
Tm 0.599 0.59 0.43 031 0.52 0.49 0.423 0.466
Yb 4 3.95 2.83 1.92 327 3.08 2.56 2.98
Lu 0.593 0.566 0.44 027 0.46 0.45 0.352 0.445
Hf 2.67 2.55 335 2.53 2.89 0.51 3.57 443
Ta 1.64 0.765 0.70 0.29 1.14 0.99 1.07 1.88
Ti 0.67 022 022 0.58 0.68 0.89 0.53 1.12
Pb 11.3 7.29 8.14 7 15 16.7 17.2 354
Th 5.42 7.28 3.97 3 14.7 4.69 11.7 357
U 0.744 125 0.69 0.51 2.1 273 1.57 4.69
> REE 184 138 135.37 66.61 223.88 189.70 248.46 242
8 Eu 0.27 0.23 0.36 0.36 021 0.19 022 0.14
(La/Yb)y 4.76 3.51 5.44 3.57 8.90 721 14.5 12.3

K HOME i SV A BB R 5 X3 (B 5) . FE A/
MF—CIMF B b T 305 5028 KA B4 il
X (B 6) o BN A A 5 AT b J5 AR IR Y
AL

F 53 X HE K A A0 K 1Y Si0,=48.02% ~51.4%,
Na,O + K;0=3.89% ~5.04% , i K.O 7%  (0.94% ~
1.74% ), #% B K,0/Na,0=0.32~0.53; fi& P,Os % &

(0.12%~0.44%) N FEAE ; MgO =4.83%~7.07%, Mg'=
50.9~68.5. FWIRHC A4 i o B/ R EL; S5 i
e S A I ) Mg? (68~72) 3T, 7E TAS ‘&A1 4%
FEH (K 3), N S AR 5 I AR 2
Mo REECHAMEMIEHERBLELUT, RE)E T W0
PEE AT (B13) o 1E A/CNK—A/NK & fit v, ke 5 2 7%
FEERR AR A KR (B 4) o ALO=16.06% ~

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



426 el [

b J 20164F

18.10% , S AN F5 E(A/CNK)A- T 0.67~0.81, A #EH
JRAE R FR 8. TE Si0—K,0 [, K K0kE i
SR ANESARE R G X, A1 PRRE TR A
it R 5 X ([ 5) . #E A/MF—C/MF Kl fi ;. F
TR B KOS A R X (L 6) o S Bl 5
KA R B M8 R A A R R . XA R
HHBh AL B TN AR HAT A IR A VE R AR A
33 Btk
MAFFE AR A 1 i I R Mg 3 (3
)AL . 25 A A HUSREE A 242x10 °~248.46x10°°,
(La/Yb)y# 12.3~14.5, SLREE/SHREE=10.84~11.11,
R 2 i BRI e e R L T 0 o SR &1
B 3 A AR (1 7). %547 8Bu M 0.14~0.22,
HAMM Bu % . RIAAQERED T —ER
FERRHC AR s g e . AR A
& N A4 R) S REE 4 66.61x107°~223.88x10°,
T2 156.26x 107, A4 B M L2 M 2B
— 3, B FRA SR EA RS . (La/Yb AT
3.51~8.90, B fhu F AR, R WA K 5 8h
3%, SLREE/SHREE=1.94~8.22 k& 4% + &l
AR R (B 7). 8Eu=0.19~0.36, .75 455 1 17 Eu
SH . BAEAMERAD T —ERENRHC AT
SrELEER . SRR AR . Sm/Nd
0.21~0.25, = THIST F B, X EEHFER N K &
@%Eﬁ&ﬁ WS T S PR Z RE 5 EL
T Z R T e ) — R . MW oo &R

1000.0

—#—PMI11-91 —8-PMI2-§ —*—D2128 ——PMI2-20
¥—D3179-2 —8—D4066 ——PMI1l1-14

PMI11-53

S

Rt

0.1

La Ca Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

P 7 PR B S A L oT R IR (B s
5| H 3CHk[24])
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