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Abstract

The Late Cretaceous quartz diorite containing 10%-~15% amphibole in Narusongduo Pb-Zn deposit with charac-
teristics of low content of SiO, and high content of MgO and CaO is aluminous I-type granite with low degree of dif-
ferentiation, belongs to high potassium calc alkaline to shoshonite series. The rock is characterized by weakly devel-
oped Eu negative anomaly, enrichment of strong incompatible elements such as Rb, Th and U, and depletion of Nb,
Ta, Ti and other high field strength elements. The isotope analyses show that the Narusongduo quartz diorite
has a relatively high *’Sr/*Sr initial ratios (0.709 13~0.709 68) and negative g, values (—5.8~—5.2), with the lead iso-
tope ratio of *Pb /**Pb being 18.6091~18.6438,°"Pb/***Pb being 15.6900~15.6986, and **Pb /**Pb being 39.2116~

39.2225. The geochemical and isotopic geochemical studies show that the magma might have originated from
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the partial melting of the island arc mantle wedge produced during the subduction of the Tethys Ocean. A possible ge-

netic model is as follows: In the Late Cretaceous, along with the subduction of Yarluzangbo Plate beneath the Lhasa

block, the subducting slab fluid metasomatized the overlying mantle wedge, forming the mantle-derived magma. The

ascending emplacement of the mantle-derived magma induced partial melting of the island arc basement material

and formed the Narusongduo quartz diorites. The formation was probably the magmatic response to the rolling-back

of the northern subducting Neo-Tethys Oceanic Plate in Late Cretaceous.

Key words: geochemistry, Late Cretaceous, quartz diorites, Narusongduo deposit, Tibet
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Fig. 1

Tectonic framework of the Tibetan collisional orogenic belt (a, after Ji et al., 2012) and geological map

of the eastern Narusongduo mining area( b, after unpublished material of Yang)

1—Quaternary accumulation layer; 2—8th member of Palacocene Dianzhong Formation: andesite; 3—7th member of Palacocene Dianzhong

Formation: tuffaceous glutenite; 4—6th member of Palacocene Dianzhong Formation: andesite and tuff; 5—>5th member of Palaeocene

Dianzhong Formation: tuffaceous glutenite; 6—4th member of Palacocene Dianzhong Formation: dacite and tuff; 7—3rd member

of Palacocene Dianzhong Formation: glutenite; 8—2nd member of Palacocene Dianzhong Formation: tuff; 9—1st member

of Palaecocene Dianzhong Formation: glutenite; 10—Permian Angjie Formation: slate; 11—Granite porphyry;

12—Granodiorite; 13—Quartz diorite; 14—Diorite porphyrite; 15—Lead-zinc orebody; 16—Fracture

STD—South Tibetan detachment system; MCT—Main central trust; MBT—Main boundary trust; JS—Jinsha river suture;

BNS—Bangong Co-Nujiang suture; I'Y S—Indus-Yarlung suture
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Fig.2 Microscopic characteristics of the quartz diorite samples in Narusongduo deposit
Pl—Plagioclase; Bt—Biotite; Qtz—Quartz; Hbl—Hornblende
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Tablel Major, rare earth and trace element compositions of quartz diorite in Narusongduo Pb-Zn deposit
45y ZK-2-3 ZK-2-4 ZK-2-5 ZK-2-6 ZK-2-7 ZK-2-8 Hoy ZK-2-3 ZK-2-4 ZK-2-5 ZK-2-6 ZK-2-7 ZK-2-8
w(B)/% w(B)/107
SiO, 60.26 60.46 61.50 61.16 60.28  60.28 Tb 0.81 0.69 0.73 0.71 0.73 0.78
TiO, 0.97 0.96 0.92 0.94 0.94 0.97 Dy 4.40 4.06 3.93 4.10 4.20 4.27
ALO, 1578 1559 1559 1557 15.64 15.76 Ho 0.76 0.67 0.69 0.70 0.73 0.70
Fe,0, 0.20 0.40 1.64 1.29 2.13 1.27 Er 2.02 1.83 1.73 1.81 1.81 2.00
TFe, 0, 5.46 5.71 5.22 4.77 5.28 5.98 Tm 0.29 0.27 0.25 0.27 0.28 0.27
FeO 4.78 4.83 3.25 3.16 2.86 4.28 Yb 1.79 1.73 1.61 1.73 1.79 1.80
MnO 0.09 0.08 0.08 0.12 0.07 0.09 Lu 0.30 0.25 0.26 0.26 0.25 0.26
MgO 2.76 3.17 2.56 2.02 2.51 3.22 Rb 161.00 188.00 154.00 179.00 187.00 151.00
CaO 5.02 4.81 4.61 4.76 5.23 4.98 Ba 551.00 573.00 497.00. 574.00 563.00 525.00
Na,O 341 3.34 3.22 3.16 3.31 3.42 Th 25.00 25.50 26.00 27.90 24.80 23.50
K,O0 3.43 3.68 4.01 4.08 3.58 3.62 U 4.51 4.13 3.93 4.35 5.18 6.15
P,0; 0.28 0.29 0.27 0.27 0.28 0.29 Nb 10.80  11.90 11.50- 11.60 12.00 11.70
H,0* 1.32 1.62 1.34 1.08 1.44 1.06 Ta 0.97 0.86 0.92 0.93 0.91 0.86
LOI 1.94 1.57 1.80 3.19 2.47 1.21 Sr 630.00 608.00 529.00 642.00 588.00 545.00
Mg’ 49.80 5212 49.13 4546 4837 5142 Zr 267.00 . 245.00 259.00 224.00 223.00 214.00
K,0+Na,O 6.84 7.02 7.23 7.24 6.89 7.04 Hf 7.56 6.27 7.23 7.84 6.09 6.06
K,0/Na,O 1.01 1.10 1.25 1.29 1.08 1.06 Y 20.10  20.00 18.50 18.60  20.70  19.60
HARSIES 271 282 283 289 275 287 Cr 66.90 6590 5290 5420 63.20 57.50
ASI 0.86 0.86 0.87 0.85 0.83 0.85 Co 17.80 17.70  15.50 15.80 17.10 17.30
w(B)/10°° Ni 43.80 40.40 3440 3510 39.20 37.80
La 4250 5270 51.80 53.80 5540 50.40 Pb 3330  27.00 2420 25.10 28.50 29.20
Ce 84.10 104.00 97.60 104.00 102.00 ~100.00 YREE 201.95 239.12 230.72 239.29 243.72 233.49
Pr 10.30 12,50  12.20 1270 12,90 12.60 |LREE/HREE 10.97 14.71 1456 1443 1473 13.65
Nd 39.30 4540 4540 44.10 48.70. © 45.00 La,/Yby 17.03  21.85 23.08 2231 2220 20.08
Sm 7.08 7.67 7.33 7.57 7.53 7.96 SEu 0.80 0.72 0.71 0.71 0.76 0.68
Eu 1.80 1.63 1.56 1.61 1.70 1.59 5Ce 0.96 0.96 0.92 0.94 0.90 0.95
Gd 6.50 5.72 5.63 5.93 5.70 5.86

VI : AR M 15 ASI=w(ALO,)/w(CaO+Na,0+K,0).

Hor 525 0 & M 185.08x1076~228.23x 1076, T #is
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4 24.20%107~33.30x 107, %% = i w (Pb) 1hd I 75 %%
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Fig. 3 Classification and serial diagrams of the granitoids
a. Si0,-(Na,0+K,0) diagram (after Wilson, 1989; 1—Olivine gabbro; 2a—Alkaline gabbro; 2b—Subalkaline gabbro; 3—Gabbro diorite;

4—Diorite; 5—Granodiorite; 6—Granite; 7—Quartzolite; 8—Monzogabbro; 9—Monzodiorite; 10—Monzonite; 11—Adamellite;

12—Syenite; 13—Parafeldspar gabbro; 14—Parafeldspar monzodiorite; 15—Foid monzosyenite; 16—Parafeldspar syenite;

17—Parafeldspar plutonic rocks; 18—Tawite/ urtite/ italite); b. Si0,-K,O diagram(after Le Maitre,2002); c. ASI-SiO, diagram
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Fig. 4 Chondrite-normalized REE patterns (a) and primitive mantle-normalized trace element patterns

(b,data of chondrite and primitive mantle after Sun et al.,1989)
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Table 2 Sr-Nd isotope compositions of quartz diorite in Narusongduo Pb-Zn deposit

(B)/10° (B)/10°
e — YRbASST  VSASr  (VSr/Sr), —— WSmAUN  (ONNA), et
Rb St Nd
ZK23 161 630 0.6368 07098 070968  7.08 393  0.1089 0.5123 52
ZK28 151 545 06904 07093 070913  7.96 45 0.1069 0.5122 5.8

R3 NMMESHEHT AARAKEPORIGLESNER

Table 3 Pb isotope compositions of quartz diorite in Narusongduo Pb-Zn deposit

FE 5 Ak 206pp/204pYy lo 207pp/204ppy lo 208pp/204py I
7ZK-2-3 AN E 18.6091 0.0006 15.6986 0.0005 39.2116 0.0012
ZK-2-8 AN E 18.6438 0.0007 15.6900 0.0006 39.2225 0.0016
100 100 6
a b c
5 -
A ? A |
E £ G s
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