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North Daba Mountain, most of these rock series are believed to have been formed in Early Paleozoic magmatic
activity, while the zircon U—Pb isotope dating of the basic dike swarms and trachyte in this study show them
formed at (219.5 £ 2.2)Ma and (223.9 £ 2.8) Ma, respectively. The rock series can be regarded as a product of
Late Triassic magmatism. The diabase from the basic dike swarms shows a characteristic of high Ti and low Si,
trachyte shows a feature of high Ti and is rich in alkali, both of which have some differences for the fractiona-
tion of REE. The Pb—Sr—Nd isotopic composition of the diabase shows a source region of OIB, with some ad-
ditions of enrichment material of Em Il and upper crust, the trachyte shows an obvious rise inthe Primitive Man-
tle normalized diagram. Thus, both of them are formed by the intra-plate magmatism. The Late Triassic tra-
chyte—diabase assemblage in North Beidaba Mountain is considered to have been formed by the continuous in-
traplate extension after the closure of the Mian—Lue Ocean, also is a geological record of mantle derived magma
in South Qinling.

Keywords: north Daba Mountain; alkaline volcanic rocks; Diabase swarm; Triassic magmatic activity;
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Fig. 1 Geological map of north Daba mountain and sampling location
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Fig. 2 Micrographs of (a) diabase and (b) trachyte in Pingli (cross—polar light)
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Tab.2 Major elements (%) and trace elements (10°) compositions for the trachyte and diabase in Pingli
N B 7 W
e 08-65h 08-67h 08-68-1h 08-68-2h 08-69h 08-70h 08-71h 08-72h 08-75h
Sio, 61.16 63.94 66.18 66.78 50.44 50.47 49.19 49.93 48.4
AL, 18.23 16.92 15.79 15.54 13.33 12.67 13.56 13.68 12.53
Fe,O; 1.01 0.95 2.30 1.55 3.35 3.37 3.31 2.61 2.96
FeO 2.56 3.26 1.46 2.06 9.75 9.91 10.08 9.62 10.56
CaO 1.47 0.425 0.48 0.56 8.17 9.65 8.75 7.64 9
MgO 1.61 0.925 0.64 0.61 5.94 5.46 6.22 6.96 6.66
K,0 4.35 6.02 4.19 4.24 0.48 0.46 0.74 0.77 0.72
Na,O 6.66 5.45 6.83 6.31 2.79 2.06 2.64 3.08 2.08
TiO, 1.09 0.9 0.84 0.81 2.01 2.13 2.03 1.69 2.78
P,0s 0.2 0.09 0.09 0.08 0.22 0.23 0.22 0.17 0.32
MnO 0.2 0.25 0.25 0.26 0.2 0.2 0.21 0.19 0.19
LOLI 0.89 0.49 0.3 0.55 2.31 1.91 2.2 2.55 2.53
Total 99.43 99.615 99.35 99.35 34 3.01 3.32 3.62 3.71
TFeO 3.46 4.10 3.51 3.44 12.73 12.91 13.03 11.94 13.19
MgO’ 4191 25.90 22.05 21.56 46.03 43.55 46.35 50.32 46.89
Ritman 6.68 6.28 5.24 4.68 1.44 0.85 1.85 2.14 1.45
La 164 223 213 222 13.1 13.7 12.9 10.3 16.8
Ce 302 415 393 412 29.2 303 28.7 22.9 383
Pr 32.7 44.4 42.1 44.0 4.07 4.24 3.96 3.15 542
Nd 116 153 144 149 18.8 19.6 18.6 14.8 26.1
Sm 19.8 26.9 24.7 25.4 5.33 5.60 532 4.23 7.02
Eu 4.57 4.56 4.19 4.22 1.49 1.54 1.47 1.25 1.95
Gd 13.6 19.5 18.2 18.7 5.49 5.78 5.42 4.50 7.08
Tb 2.21 3.38 3.12 3.17 0.98 1.04 0.97 0.78 1.22
Dy 11.70 18.6 17.2 18.3 6.38 6.60 6.15 5.07 7.15
Ho 2.13 3.52 3.27 3.34 1.25 1.32 1.26 1.01 1.34
Er 5.52 9.27 8.45 8.96 3.02 3.29 3.17 2.50 3.23
Tm 0.80 1.41 1.28 1.36 0.47 0.49 0.46 0.37 0.47
Yb 5.00 8.98 8.51 9.05 3.06 3.23 3.00 2.47 2.92
Lu 0.71 1.26 1.18 1.27 0.45 0.45 0.44 0.35 0.42
Y 58.1 97.1 96.9 96.5 33.9 355 329 273 34.8
Li 15.2 41.4 453 69.6 17.4 13.9 19.7 19.5 25.1
Sc 2.03 6.39 5.76 5.94 38.9 38.2 37.8 36.4 33.0
v 70.8 34.8 313 31.7 334 336 324 293 286
Cr 2.07 2.55 1.94 2.27 50.3 35.1 54.1 89.9 194
Co 18.0 22.8 47.4 493 51.0 53.5 52.9 52.2 57.1

Ni 0.28 0.63 0.28 0.28 48.7 36.6 49.2 68.6 105
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08-65h 08-67h  08-68-1n  08-68-2h 08-69h 08-70h  08-7lh  08-72h  08-75h
Cu 5.34 4.79 4.72 4.58 126 121 124 118 159
Zn 172 238 221 164 119 114 117 104 146
Ga 34.0 45.0 42.6 41.9 17.4 18.8 19.1 16.7 20.1
Rb 125 145 138 135 3.27 3.61 8.21 7.92 19.20
Sr 408 181 46.5 66.7 268 308 402 221 302
Zr 811 1573 1473 1593 146 153 143 114 200
Nb 229 340 323 336 10.8 112 10.7 8.44 19.9
Cs 0.61 1.28 0.07 0.26 0.21 0.21 0.36 0.14 0.25
Ba 564 496 4.7 80.8 278 198 258 276 232
Hf 17.0 35.7 32.7 353 3.90 4.18 3.92 3.22 5.23
Ta 13.7 22.0 19.0 19.6 0.75 0.71 0.73 0.53 1.28
Pb 10.5 17.9 189 20.3 4.61 2.76 2.62 243 6.35
Th 19.8 33.2 30.7 33.4 1.58 1.64 1.58 1.23 1.70
U 5.40 8.98 8.05 8.55 0.43 0.42 0.41 0.32 0.48
REE 680.74 932.78 882.20 920.77 93.09 97.18 91.82 73.68 119.42
LREE/HREE 15.49 13.34 13.61 13.56 3.41 3.38 3.40 3.32 4.00
(La/Sm) 5.35 5.36 5.57 5.65 1.59 1.58 1.57 1.57 1.55
(La/Yb) 23.54 17.82 17.96 17.60 3.07 3.04 3.09 2.99 413
(Gd/Yb) 225 1.80 1.77 1.71 1.48 1.48 1.49 1.51 2.01
5Eu 0.85 0.61 0.61 0.59 0.84 0.83 0.84 0.88 0.85
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Fig. 5 Rock types of trachyte and diabase in Pingli
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Fig. 6 (a) Chondrite—normalized REE distribution patternss and (b) primitive mantle-normalized trace elements spider diagram

fEE A (5] 6b) F B AT & S 79 LILE Fl HFSE, H i
FH CRBER” MR TR kL= R R 5 OIB
T4 AR
43 Pb-Sr-Nd EfrZ

SCHN S A 2R 4T T Pb—Sr-Nd [R5 4343

Br(Fe3, %4), Hh, YSe/sr {54 0.705 259~0.706 500,
eNA(OE 46 K 2 50 H +0.03~+0.23(fL — /> KE i 19
eNd(1)H5-0.09), Tpy M 1.39~2.02Ga, (**Pb/"Pb),
{4 17.889~18.140, (*’Pb/*Pb) H} 15.482~15.517,
C"Pb/™'Pb)t fH N 37.843~38.165(F£ 3, £ 4),

R3 FHERSE Sr-Nd BLLEAR
Tab.3 Sr—Nd composition for diabase in Pingli
B “Rb/*Sr St/*sr +26 I, YSm/™Nd "PNd/MNd 26 eNd( 1) Tou(Ga)
08-70h 0.034 0.705 259 11 0.70515 0.173 0.512 605 4 0.03 2.02
08-71h 0.059 0.706 500 6 0.706 32 0.174 0.512601 3 -0.09 2.10
08-72h 0.104 0.706 21 6 0.705 89 0.174 0.512617 3 0.23 2.04
08-75h 0.184 0.705 524 4 0.704 95 0.164 0.512 694 3 2.02 1.39
x4 FAIFZEPo AMEEK
Tab.4 Pb composition for diabase in Pingli
FEdh Pb“Pb 26 PbAPb 126 UPUPb 26 *UAYPb Th™Pb  (PbAUPb), (Pb/MPb), (*"Pb/UPb),
08-70h  18.035 16 15.501 14 38.455 49 0.15 42.44 18.030 15.482 37.991
08-71h  18.015 17 15.508 15 38.396 44 0.16 43.08 18.009 15.488 37.926
08-72h  18.145 17 15.524 13 38.560 38 0.13 36.16 18.140 15.508 38.165
08-75h  17.891 24 15.527 21 38.052 49 0.08 19.12 17.889 15.517 37.843
15.9), 5 BRORL B3 A7 15 46 M 08 Nb/Ta {6 (17.5) 4% 3,
5 e Zr/Hf (i (35.4~38.2) 5 38 P X (37) —F . WAL
F bR AL 2= FRAE I, eNd(0) fH 24 +0.03~+0.23, fi /R
51 HARKE Hb R IX W BT R FL R R . M Ah, 7E Sr—Nd [F]

W 43 5 MgO/(MgO+TFeO) i & 0.29~0.36, H.
TiO, % 1 # . 5 KBl Wi 3 % i A A L (Wilson,
1989) 5 #i - L 43450 2 5 ok dk 70 2% Mok D) 121 15 6 g
5 OIB AH L T H Jy 3.8~5.4(1<<10) J& T 1% J&; Sr &
ok 308x10 °~221x10°, B f /N F & 4 i Sr 7 &
(883x10°°) ( Shimoda etal., 2009) ; Nb/Ta {E 4k (14.4~

1L R B AE 1 (& 7a), S FI) M IX A0 2% 25 A AL 5w
H OIB Wi X 4 I 4 A, th /" A7 EM T sk | 7¢ &
EY TR M A . 78 CUPb/ M Pb) — (*"Pb/"Pb) &
fife e (] 7b) , MESR A VEAE T L 5% P [A) (3 K T 1L 48
b, R ST W) IR B AF A 5 A COPB/AYPD) -
(*Pb/*"'Pb) &l fit v (&l 7c), #E 4 it — 2 R
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Fig. 7 Pb-Sr—Nd composition of diabase in Pingli
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Fig. 8 Discriminant diagram of tectonic settingfor diabase and trachyte in Pingli

HABFIE R B, K 3225 A B Y i R i &
i H A F-H 1) REE 43 B B =0 ol LREE & 4 9 4> e 78
X, LA Z Nb, Ta F1 Ti B9 7 55 % RARAE . XK
Bt 2 A LA /NT 1 46 H b A o Ak Th/Nb
(Saunders et al., 1992) ., M4, o 230 H & Nb/La {H
(=1) (Kieffer et al., 2004) F1 HA 5 ¥ &5 % R 5 AH M
i La/Nb il La/Ba {H 4§ 55 (Fitton et al., 1991, 1995; &
PRYT 55, 2008) o F 7% X & 5 455 D Uy b 2 A vfE Ak
Th/Nb {E K 1.21~1.22, Hh— £ 4 0.71; Nb/La=
0.80~0.81, H:r — A~ HE § o4 1.16; Ti fi 57 %, V'St/™Sr
B, i — D UL RE 5 2 3 T Hse TR G .

ML A BB Y Tio,. Na,O. K0, ik TFeO,

CaO. MgO FHIE, 15 52 56 2 5 i il 1 Jo K Bl 43 A 3
(Rapp et al., 1995), TiO, & &t &, Na,0>K,0, J& T 1
JEOML T A o A A (Nb/Ta) ((15.4~17.1) 5 1 3% 24 |
Zr/Sm {H 75 (40.9~62.7), T B3k [ K Mg ffi N 41 Al 4
2147 B3 3 4 B/ FH (Foley et al., 2002) . LREE 5551
W4, ZoHf(E N 44~47.7, 5 5 IR H W Zo/HE {H (37)
BT, Nb/Ta {8 (15.4~17.1) 5 B 4h #o b (17.5) A3 .
Ta/Hf {4 0.55~0.80( > 0.3) (Trevor, 1995), Th/Ta 4
N LA~ 1.7, RS 1 A ol 4R S R AE AR ST (5K
STAE,2002) o FH TSRS TCHT Y Pb B IE S5 (15 6b),
HA i Nb/U {E (-394 39.90) th B & 5 F K fili 7
i Nb/U . (9.7) (Campbell, 2002) , i A< HE [ A [X 4
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HHL AT 7 i 4 b 0 B 4K Th/ND { R 0.72~0.82,
Nb/La {8 9 1.35~1.50, Nb/U {H N 37.9~42.4, B & T
L 5E B HH(9.7) (Campbell, 2002), 3 4% 3% OIB #J L
{ (Nb/U=47+1) (Hofmann et al., 1986) . f# & JC &K i
Uy Hb 2 A 7 A6 T (& 6b) TR R 7E B 2 1 Nb, Ta, Hf
AT U, FIREFR I “ KRR (4 J5 b Mg b
1k B i 5 78 55 2 i A (OIB) AHAL . BT I RE 5 76 #y ¥
IRBEH 0] 1 rh 2y 9 A BN 2 s X (R 8), S e i
S b DXOREL T R R ML T 195 0 5
52 HIRENX

5K [ 45 5 (200 1) BIF 5T IN A, U 75 20 244 T2 L 1 9ol
W A, TR M = S R A R L B S, B
Lyt 1 AHR P 3 1L B B G = B T Sy il 4R 5 1 S )
TEIRBE . Wi RE 8 U L 00 w7 A0 AR o A
WGBS o TR SCAF(2014) A TE 23 04 Hb X — & 40 B
157 21 g 0] BT 2 2 80 3 g AR o FH T S B0 R
PR 5 T A S v = S VA S e S ] A A A i v
BB 1 i 2, 45252 T B R MR IR . i =&
THTF 45, FE 2804 Hb DX 1 A3 i P 20 LA o S A B Bt

UM A5 (2008) TA Ry 28 U 7R B 11 56 1 55 3 L
7= 0 YA R A AR DX 5K AT A (1999) A it
b H PR A R R X 5 R 3k )R DUPAL S B &
2 AR, 2 — D5 45 i B i (DM A EMLTT
R BB Gl TR A TR X . 5K 7 B (2020) 10 K
W o 5 B 5 AR DR A ) A P e v AR R S e M
=, BT A R R SR 32 38 AR A A P
AR TR 35 4044 RO Bl

TR LB A 2R A2 5 S ) 44 il R b
ke Y 1 2 B R A AR A O, BLRER A v
HAS 7] A i [ AL TR e 1 R i 4 o (Wi 2 2, 1992) &
TR 2F CAE(2001) I — 25 A R Bk 2 R T % 4 o Bk
FEARHE A 13 . A AU AR IE LA, 3 1
5 (1992) A AL R B ILAE A SUE R AR A A, Hok
M AU BT R B g, R AR A A A Y
P o A LA (2017) A R AT — i LT A A A b Bk
22501 F OIB, Hok U5 F 1 U 2 ok i 5 e iy i Ak .
5K BT A5 (2002) A A 1% DR 35 P 7 35 TR R e P
JEVRE KT 150 km 11918 5 429 5 76 580 5125 S A R s
H AR =1

SR B, JE R oy AR ARHE M K LA 4 T AR
B B KRBl Z 2 FEE R T L& S, A
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{18 S ] i B3 19 ) 300 g s 5 0 SR R R — E 25 7 1
AR (T AR 45, 2019) o Sl s 3 e SR AF oo 33 0 0y
F =& 4(300~270 Ma), Fifi =z &A= P A i, il
Hlf 4 5 1 S R T = S A AR m P g kR, R
ZE W B A h—M = & 1l (242~220 Ma), V5 & 1% iz
R M= Bt ( 220~200 Ma) . EL A3 25 4 i 5 3l [X.
(4 B8 -1 B —KE 7K —3fF, 0 A A R i g =& i — KB
B A A, A R Bl A 1 R R A 4 )
N (2255 2023) . TE LT 217~214 Ma(F5 ik 45,
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6 %5t
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