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Abstract: The lamprophyres are good geological bodies reflecting deep tectonomagmatism and geochemical properties of source.In this
paper, a systematic study has been carried out on the lamprophyre veins in the west of Zhen “an, South Qinling Mountains. Zircon U—
Pb isotopes of the lamprophyre have been determined by LA —ICP—MS. The **Pb/** U age of the lamprophyre is 222.2+1.2 Ma
(MSWD =0.38, n=15) , which represents the formation age of the vein body and belongs to the Late Triassic. Geochemical data show
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that the rocks belong to the calc—alkaline potassium—superpotassic series, enriched in LREE and large ion lithophile elements such as Rb
and Ba, and deficient in HREE and high field strength elements such as Nb and Ti, which have the composition characteristics of mantle
derived rocks in subduction zones.The isotopic compositions of the rocks are characterized by high initial(* St/ Sr) | rations( 0.7066~
0.7076) and negative &,,( 1) values( —5.77~ —4.62) ; Furthermore, the "*Hf/'” Hf rations of zircons range from 0.28250 to 0.28287,
with g, 1) values from —4.75 to 1.89, The two—stage Hf model ages( T},,,,) and the whole—rock Nd isotopic model ages, are mainly
concentrated in mesoproterozoic (1.3 ~ 1.5 Ga) . Comprehensive analysis shows that the source of lamprophyre is Mesoproterozoic
enriched mantle and formed in post —collision extensional tectonic environment. At the Late Triassic (approximately at 220 Ma), the
enriched lithospheric mantle experienced metasomatism by subduction fluid, which occurred to partial melting under the conditions of

tectonic decompression, heat and fluid from the upwelling deep materials, and produced mafic magma, the magma emplaced to shallow

crust along tectonic fracture and formed the lamprophyres.

Key words: lamprophyres; LA-ICP—MS zircon U—Pb dating; geochemistry; St—Nd—HTf isotopes; South Qinling Mountains
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Fig. 1 Sketch geological map showing the main tectonic units of Qinling Orogenic Belt(a)
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and regional geological map of western Zhen 'an, South Qinling(b)
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Fig. 2 Photos of field(a) ,hand specimen(b)and plane—polarized light( c) of lamprophyres
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Fig. 3 Cathodoluminescence images(a)and U—Pb concordia diagram(b) of zircons from

lamprohyres in the western Zhen "an, South Qinling
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Table 1 U-Th-Pb isotopic data of zircon in the lamprohyres from western Zhen 'an,South
Qinling , as measured by LA-ICP-MS
Fr/107° EIVERAEl AER/ Ma
W i Th/'U  27pp, 27 ppy/ 206 ppy/ 208 ppy/ 206 phy/

Pb 2Th 2y Hopy 1o 25y 1o .y 1o sy 1o ey 1o
RZ1742-02 739 2377 1547 1.5 0.0619 0.0023 0.2965 0.013  0.0350 0.00067 0.0199 0.0010 221.7 4.2
RZ1742-04 132 538 1499 0.4 0.0503 0.0017 0.2424 0.008 0.0349 0.00032 0.0116 0.0005 221.4 2.0
RZ1742-05 816 2317 3327 0.7 0.0680 0.0023 0.3283 0.009 0.0352 0.00036 0.0212 0.0008 222.8 2.3
RZ1742-10 501 1996 2020 1.0 0.0765 0.0030 0.3686 0.014 0.0348 0.00036 0.0153 0.0010 220.7 2.3
RZ1742-11 1216 3875 2062 1.9 0.0799 0.0022 0.3916 0.010 0.0356 0.00033 0.0201 0.0008 225.4 2.0
RZ1742—-12 897 2727 2109 1.3 0.0585 0.0019 0.2823 0.009 0.0350 0.00029 0.0209 0.0008 221.8 1.8
RZ1742-13 587 1516 3788 0.4 0.0614 0.0028 0.2944 0.009 0.0354 0.00053 0.0217 0.0009 224.3 3.3
RZ1742—-14 223 1052 1418 0.7 0.0628 0.0020 0.3042 0.012 0.0349 0.00048 0.0122 0.0005 221.3 3.0
RZ1742-15 193 698 1655 0.4 0.0717 0.0021 0.3481 0.011 0.0350 0.00039 0.0146 0.0007 222.0 2.4
RZ1742-17 288 1269 1985 0.6 0.0623 0.0021 0.3012  0.010 0.0351 0.00035 0.0129 0.0007 222.4 2.2
RZ1742-18 1115 3410 2129 1.6 0.0699 0.0027 0.3367 0.012  0.0352 0.00039 0.0220 0.0011 222.8 2.4
RZ1742—-19 300 1317 2263 0.6 0.0629 0.0021 0.3038 0.010 0.0351 0.00032 0.0129 0.0006 222.1 2.0
RZ1742-20 421 2090 1848 1.1 0.0717 0.0025 0.3426 0.012  0.0347 0.00033 0.0128 0.0007 219.6 2.1
RZ1742-24 720 2236 1464 1.5 0.0716 0.0028 0.3417 0.015 0.0352 0.00064 0.0208 0.0010 222.8 4.0
RZ1742-25 701 1884 2482 0.8 0.0804 0.0032 0.3893 0.016 0.0352 0.00044 0.0236 0.0013 222.8 2.7
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Table 2 Major,trace elements and REE compositions of lamprohyres from western Zhen 'an, South Qinling
BE  SiO, TiO, ALO,;Fe,0; FeO MnO MgO CaO Na,O K,O P,0; $kfit Mif K,0+Na,O K,0/Na,O Mg# TFe,O,
1742—1 51.05 0.805 11.25 2.4 3.23 0.0937 6.4 8.32 0.581 4.98 1.59 8.45 99.15 5.56 8.57 77.93 5.99
1742—-3 56.23 0.653 10.38 2.25 3.2 0.0904 5.36 6.88 1.72 3.64 1.09 7.48 98.97 5.36 2.12 74.91 5.81
1742—4 53.52 0.607 10.65 3.36 2.42 0.0993 5.02 7.73 0.498 4.43 0.882 9.95 99.17 4.93 8.90 78.71 6.05
1742—5 52.89 0.744 11.38 2.45 2.93 0.0921 5.59 7.97 0.751 4.59 1.36 8.26 99.01 5.34 6.11 77.28 5.71
Y% Nb 2Zr Th U Ba Co Cr Ni Hf Rb Ta La Ce Pr Nd Sm Eu
1742—1 3.29 1354 17.3 7.47 3945 22.8 273 183 323 177 0.17  69.7 142 17.9 69.4 13.0 3.84
1742—3 4.34 670 13.9 4.11 1239 25.6 205 123 17.2 144 0.21 53.4 113 14.1 55.6 10.6 2.52
1742—4 3.82 1309 21.9 8.18 3158 23.5 139 855 31.6 144 0.20 75.3 153 18.9 72.5 13.3 3.68
1742-5 3.61 1411 17.5 7.30 3189 21.1 279 151 34.0 161 0.18  64.6 132 16.5 62.9 12.0 3.40
S Gd T Dy Ho Er Tm Yb Lu Y XREE LREE HREE LREE/ Lo/ Lay/Smy Gdy/Yby 8Eu
HREE  Yby

1742—1 10.3 1.42 696 1.18 3.19 0.43 2.41 0.34 32.0 342.07 315.84 26.23 12.04 20.75 3.46 3.54 0.98
1742-3 8.55 1.28 6.40 1.13 3.02 0.43 234 0.35 28.9 272.72 249.22 23.50 10.61 16.37 3.25 3.02 0.78
1742—4 10.2  1.38 6.70 1.11 2.97 0.41 234 0.34 29.8 362.13 336.68 25.45 13.23 23.08 3.65 3.61 0.93
1742—5 9.52 1.36  6.48 1.17 3.04 0.42 2,55 0.33 30.3 316.27 291.40 24.87 11.72 18.17 3.48 3.09 0.94

Mg =100xMg>"/ (Mg** + Fe?") , TFe, O, =Fe, 0, +1.111XFeO, 8Eu
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of lamprohyres from western Zhen 'an,southern Qinling
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Table 3 Sr—Nd isotopic results of lamprohyres from western Zhen 'an, South Qinling

) Rb (¥ st/ S Rb/ (Ys/ Sm Nd B Nd/ Wem/ ("Nd/ T
Fedh s . S107° 120 . ) ) 0 " ena(1)

/107° 80Sr) sogr Sr), /107 /107 MNd 1 Nd Nd); /Ga
17421 177 720 0.708876 0.000010  0.71 0.70663 13.0 69.4  0.5122810.000006 0.1140 0.512115 —4.62 1.38
1742-3 144 628  0.709141 0.000010  0.66 0.70705 10.6 55.6  0.5122250.000006 0.1160 0.512056 —5.77 1.47
1742—4 144 1179 0.708715 0.000008  0.35 0.70760 13.3 72,5 0.5122760.000006 0.1117 0.512114 —4.65 1.38
1742-5 161 624  0.708946 0.000008  0.75 0.70659 12.0 62.9  0.5122750.000005 0.1161 0.512106 —4.80 1.39

Frena(D= {LCPNE™NA) gy~ S/ NA) e X(e™=1) I/[ (PN NA) cyor — (Y Sm/ ™ Nd) oo X(e™—1) =17} X10000;
Ton =(1/ M) XIn {1+ ("N NA) g, —("P NN gy 1/ 7S/ ™ Nd) g =" Sm /™ N g 115 (P NN qon =
0.512638, ("7Sm/ "™ Nd) ¢pyur =0.1967, (" Nd/"™Nd) &g =0.51315, ("Sm /" Nd) & gy =0.2137

x4 BRRERABEREER Lu-Hf R RLE

Table 4 Zircon Lu—Hf isotopic results of lamprohyres from western Zhen 'an,South Qinling

WS 7vb/HE 20 7OLu/'HSE 20 TOHE/THE 20 e (7*HE e 0) ey 1) Fos Toe Juwne
28U/Ma THS) i /Ga /Ga
1742-02  0.03738 0.00040 0.00110 0.000010 0.28260 0.000039  221.7 0.282591 —6.25 —1.54 0.93 1.35 —0.97
1742—04  0.01466 0.00012 0.00043 0.000003 0.28260 0.000043 221.4 0.282597 —6.12 —1.32 0.91 1.34 —0.99
1742—05  0.02554 0.00043 0.00079 0.000012 0.28266 0.000025 222.7 0.282660 —3.84 0.94 0.83 1.20 —0.98
1742—10  0.03345 0.00011 0.00107 0.000006 0.28265 0.000017 220.7 0.282648 —4.24 0.45 0.85 1.23 —0.97
1742—11  0.02177 0.00023  0.00071 0.000006 0.28250 0.000065 225.4 0.282498 —9.59 —4.74 1.05 1.56 —0.98
1742—-12  0.06097 0.00046 0.00155  0.000006  0.28269 0.000033  221.8 0.282688 —2.75 1.89 0.80 1.14 -0.95
1742—13  0.00727 0.00004 0.00019 0.000001 0.28253 0.000021 224.3 0.282527 —8.63 —3.73 1.00 1.49 —0.99
1742—14  0.03868 0.00046 0.00131 0.000013 0.28263 0.000029  221.3 0.282628 —4.89 —0.22 0.88 1.27 —0.96
1742—15  0.00843 0.00008 0.00030 0.000002 0.28257 0.000018 222.0 0.282568 —7.16 —2.33 0.95 1.40 —0.99
1742—-17  0.01063 0.00007 0.00034 0.000002 0.28258 0.000020  222.3 0.282577 —6.85 —2.01 0.94 1.38 —0.99
1742—-18  0.01278 0.00007  0.00042 0.000003 0.28258 0.000022  222.7 0.282583 —6.63 —1.80 0.93 1.37 —0.99
1742-19  0.01617 0.00005 0.00050  0.000002  0.28252 0.000037  222.1 0.282515 —9.00 —4.20 1.03 1.52 —=0.99
1742-20  0.03132  0.00009 0.00112  0.000002  0.28260 0.000021  219.6 0.282597 —6.02 —1.36 0.92 1.34 =0.97

e ) =1{[ (7°HYHE) —( 7L/ "HE) x(eM—1) 1/[ (7 HE 77 HS) chur,o ~( 7 Lu/ 77 Hf) CIIUR,ux(e)\[*l) ] =1} X100005 Tpy, =(1/
N) XIn {1+ (7CHE/ TTHE)  — (7 HE T HE) py 1/ (7 Lu / 7THE) (T Lw/ T HE) oy 1 s Tome =t (1 N) XIn {1+ (7CHE/ TTHS) |, t—
( 176Hf~/177Hf) DM ,d/[ ( 176Lu / ]77Hf) . _( 176 Lu/l77 Hf) - J } ; f LwHE = ( 176 Lu/l77 Hf) \/( 176 Lu/177 Hf) cHurL0 1; ;H\: EP ( 176 Lu/l77 Hf) . ﬂ:ﬂ
( 176Hf/177Hf) j\]’firﬁﬁ‘?ﬂﬂﬁ{ﬁ, ( 176 Lu/177 Hf) CHURLO :00332’ ( 176 Hf/]77 Hf) CHUR0 =0.282772, ( 176 Lu/177 Hf) M =0.0384, ( 176 Hf/l77 Hf) M =

0.28325, (""°Lu/"7Hf) . =0.015 ,N=1.867X10 " /a, t WAL AL

4 P ®

41 BRERERA

HIAGZ F N [R] 77 32 % g 2 0 b IX (%) 6L B 2
11 TARAREEIT S . Bl 5255 SR LA-ICP-MS Jf
RIS IR G HLIX O KELEE 5 85 A1 U—Pb 4EI hy 225+
2 Ma; FIREIZE> % H LA-ICP-MS J7 R824 F

HALBE A DK B A U—Pb 4F #3220 42 Ma; Wang
E R S AE Ar—Ar J ARV IS R
BEa IR AERE ) 21942 Ma; R3CR A LA-ICP-MS
D5 AR AS B 2 W B 22 P R Ml [X A K BE 55 41 U—Pb
MRS 22241 Ma, 5 X8I CHGE IR BRES (R
RIEA—2, R =St

T 23 04 Ml X L R K a5 AR SCRELBE 7 (] 3
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