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Abstract: Researches on the lamprophyres from the Jinshajiang-Red River tectonic belt are mainly concentrated in the southern
Ailaoshan area.The zircon U-Pb geochronology and the whole rock geochemistry of the newly discovered Ludian lamprophyres
located in the middle segment of the belt are applied in this paper.Zircon U-Pb dating proves Eocene emplacement age of Ludian
lamprophyres, which is consistent with the peak age of the Cenozoic magmatism in the Jingshajiang-Red River alkali-rich intru-
sion belt.Geochemical data indicate that Ludian lamprophyres have the characteristics of high K, O, high (K;O + Na,O) and
Mg*® ,low TiO, ,being enriched in LILE and LREE.depleted in HFSE (especially Ta-Nb-Ti).The source of the Ludian lampro-
phyres should be the lithosphere mantle which had been enriched by subduction-related fluids and melts,and the source should
be phlogopite bearing spinel harzburgite.Combined with the study of coeval mafic lava and felsic intrusion,we put forward that
the mantle in western Yunnan might have been enriched by the Protozoic subduction related to the assembly of the Rodinia su-
percontinent.In the Eocene,following the collision between Indian and Asia,the continental lithosphere in the Jingshajiang-Red

River tectonic belt underwent convective thinning or delamination. which induced rising of the asthenosphere,and then partial
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melting of the enriched lithosphere mantle which generated the lamprophyre melt.

Key words: lamprophyres; Jingshajiang-Red River tectonic belt; enriched mantle; petrogenesis; Ludian; western Yunnan;geo-

chronology; geochemistry.
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Table 2 Chemical analysis (%) and rare earth elements (107°) results for the samples of Ludian lamprophyres

K5 HB-01-H1 HB-02-H1 HB-02-H2 HB-03-H1 HB-04-H1 HB-05-H1 HB-06-H1 HB-07-H1
SiO; 52.91 57.33 56.75 57.57 56.89 56.2 56.72 55.96
TiO, 0.78 0.74 0.82 0.73 0.73 0.74 0.70 0.71
Al O3 11.16 12.98 13.05 12.61 12.92 12.04 12.62 13.34
Fe: O3 1.58 1.63 1.40 1.54 1.09 1.16 1.69 1.64
FeO 6.77 5.65 5.85 5.58 6.25 6.25 5.90 5.89
MnO 0.10 0.14 0.14 0.13 0.14 0.13 0.14 0.14
MgO 8.28 7.15 6.68 7.20 7.46 8.64 8.31 7.82
CaO 5.42 5.60 6.09 5.78 5.84 5.67 6.29 6.44
Na; O 1.56 2.70 2.63 2.64 2.61 2.25 2.54 2.62
K,O 3.84 3.58 3.52 3.55 3.57 3.36 3.05 3.52
P, 0; 0.33 0.35 0.38 0.34 0.32 0.32 0.33 0.37
LOI 5.80 1.14 1.77 1.44 1.20 2.24 0.84 0.69
Total 98.53 98.99 99.08 99.11 99.02 99.00 99.13 99.14
Se 18.6 21.9 21.5 21.0 22.8 22.3 21.9 24.6
Ti 4 660 4912 4927 4742 4 833 4788 4176 4 694
v 147 180 165 162 176 178 157 178
Cr 269 479 261 256 534 617 511 685
Mn 776 1212 1102 1141 1256 1079 1127 1233
Co 33.3 34.9 31.9 33.1 36.1 34.7 35.6 39.6
Ni 246 246 219 243 252 253 307 280
Cu 81.0 71.0 67.9 57.6 69.0 59.6 56.5 67.5
Zn 57.8 83.1 83.2 81.4 87.8 63.2 77.1 75.2
Ga 16.0 17.0 16.1 16.7 17.2 16.5 14.2 15.8
Ge 7.93 7.82 6.32 6.56 7.86 7.62 6.89 7.49
Rb 186 152 139 146 151 161 123 156
Sr 575 1113 915 1080 1064 694 715 901
Y 23.5 27.6 26.2 26.4 27.2 26.0 24.6 24.5
Zr 228 254 125 135 244 231 204 216
Nb 9.82 9.99 9.98 9.88 10.1 9.39 8.54 8.60
Cs 17.8 14.2 11.8 15.2 14.2 21.9 8.10 9.00
Ba 846 1065 946 1080 1052 877 754 894
La 24.0 29.4 27.2 28.9 28.4 24.6 22.1 22.6
Ce 48.1 62.2 57.8 60.9 60.3 51.2 46.4 47.0
Pr 5.98 7.99 7.42 7.81 7.76 6.46 5.87 5.94
Nd 23.9 32.1 29.8 31.5 30.8 25.8 23.8 24.0
Sm 4.96 6.30 5.96 6.11 6.05 5.47 5.08 5.09
Eu 1.09 1.51 1.45 1.45 1.43 1.27 1.19 1.25
Gd 4.21 5.22 5.04 5.05 5.02 4.67 4.37 4.39
Th 0.71 0.87 0.84 0.84 0.85 0.82 0.76 0.75
Dy 4.09 5.01 4.88 4.85 4.97 4.73 4.44 4.41
Ho 0.83 1.01 0.97 0.97 0.98 0.94 0.89 0.87
Er 2.37 2.88 2.73 2.73 2.81 2.69 2.55 2.52
Tm 0.36 0.42 0.40 0.39 0.41 0.40 0.37 0.37
Yb 2.30 2.70 2.48 2.51 2.63 2.54 2.40 2.35
Lu 0.35 0.41 0.37 0.37 0.40 0.39 0.36 0.36
Hf 3.47 3.90 2.33 2.58 3.76 3.54 3.10 3.25
Ta 0.69 0.72 0.70 0.70 0.72 0.67 0.60 0.62
Pb 22.3 29.0 27.2 29.1 29.0 20.4 26.1 24.5
Th 8.88 8.72 8.08 8.84 8.98 8.25 7.47 8.00

U 3.04 3.21 2.68 2.98 3.11 2.87 2.62 2.76
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PEA IS SRR T R IR s D5 — P Mg e 0K
LR R Z 20 T s Y IR Y P,
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11,Zr/Hf=33;Taylor and McLennan,1985), H 7F
Il 9a rh 1t 15 b 1 5 it 5 it T o 3 W 32 1 52 ) o

S AN HEBR 7218 2 3R A 1 i R 2L R B, La
Sm.Ba.Rb 5 MgO A 17 78 W] W 1y i AH 56 v (F#
W) o i — 2D HERR T R KA b 5e VR Gy ok B R,
YRR 7 (1) B B2 RRAE I 3 R R T b b B AR G R
HE R 52 AR SE BT 5 A B g, 5 4
YD T — 2T ) i Ay Bt A At iy 22 B0 B A
[RIF 78 45 F A — B0 (Guo et al.,2005; % ¥ % ,2006;
BN B4 ,2013;Chen er al. 2014 1305 45,2014
Lu et al.,2015; 0%, 2015) . & fa) S B 7 & 520
AR B A A P M 8 0 e R . LA R
Tt R A2 BT /D T R .
4.2 iigiEX AN

BRI S SR E B, K.O/Na, O Al , &
PZ R RY, EEKRE T RATE MR
+ 6% W B 58 Ta-Nb-Ti, K485 4 B 2, i 52
RE A W BT 25 A0 Rl M 38 2 o il T B R B 1
B i aE  T 7 ¥ (E (1.1; Taylor and Mecle-
nann, 1985) , 4§ 7~ H Mo & I X 276 & 40 A5 9, nf
feN &t/ MANA. T Rb.Ba fil Sr & =
BES A A 0 43 B R BOR AL T5 A I A 0 A
HABKA Rb/Sr(<C0.06) M E ) Ba/Rb(>>20) H
{8, 15 45 == B P 19 45 A& B A & Rb/Sr(>>0.1) Fil
i Ba/Rb HAE (<<20), [ it Rb/Sr—Ba/Rb [l fif
FTZHF XU X 4 (Chen et al..2014; ML H
5,20145Lu et al.,2015). 4 V0 YT — 2190 4 1 7 9
FELEES 5 BBk 0T I s 33 00 A T 4 o B IXCBR (]
10a) , 7 U8 XK 7 4 25 BE A b W), 65 ) AL BRE
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Fig.9 Zr/Hf—Nb/Ta diagram (a) and TiO; — TFe; O; diagram (b) for Ludian lamprophyres
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Fig.12 Tectono-magmatic model for Ludian lamprophyres
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TR 5 KIS P A KR SR (He er al.,2016).

5 5

(1) 4 VDV — L1 A4 3 77 b BB & B0 1Y & o) 48
BEA A A U-Pb AR 45 3 W, OB e s £8oh 46
B A, 5200 A Bl 0 ] — B IR B
R EER S, BEAEERE FREATR
(LILE) % f + 9t £ (LREE), s il m % i ot £
(HFSE, Jt HoJ& Ta-Nb-Ti) Fy4F1E.

(2) B IELBE 7 & AR A A el M i o s Tl e
B R DX BT A s BRI 2R I A AE R 5 VT b
DX A P e ) R PR AT R A O A B
JE 8 R Bt JE AT DG 1 3 76 A e gl o e 3 A R A
19 22 ARAE HI.

() Th B 1 (40 ~30 Ma) , 75 B BE — W91 K
il Y SR A R T YL Y X R B S B e
A BRI B8O ST U R T b 1 T O
b 1 35S 47 R TS S B 2 R R T L e TR
BT R RG] & T H5E Y O R TP R B
BEA A

o R RFF R DA R ORAT B T R AR TR
EPCERPFARARN FALAEGEA IR T
TR A X H B E TR RM MBI FRE R
AL B R TERBGEZTENL.
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