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Fig. 1

Geological sketch of the study area
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Fig. 2 Basalt outcrop in the field
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Fig. 3 Volcanic rock classification and series division
(a) K AETASS 25 K fi# (Le Maitre R W (ed),1989) ; (b) kLl & A5 A1 25 BN/ Y ~Zr/TiO, &l f# (Winchester, 1977 ) ;
(¢) k1% (K,0-Na,0)-Si0, /& ﬁé{:(Hyndman, D.W. , 1985); (d) kX II"HK,0-Na,OEl fi# (E A K Middlemost, 1972)

1t
2 F
10
S
o B
2
M
¥
Q 6}
<
(3
2
4 8
2 8
35 39 43 47 51 55: 59 63 67 71 75
1(S10,)%
6
5
4
S
=
Q 3
<
z
-
Q,
g 2
K
:
0
41 43 45 47 49 51 53
w0 (810,)/%
a
—+— PMG3-2HQI —— PM03-3HQI —a— PM0S-4-HQI
ez |l —a— PMO3-S-HOI —a— PMO3-7-HOI —a— PM03-2-HOI
—a—PMOS-IOHQI ~ —a—PMOS-IIHQI — —a— PMOS-12-HOI
—+—PMOS-J4HQI ~ —a—PMOS-IGHQI — —a— PMOS-ISHQI
256 —a—PM03-20HQI ~ —a—PM03-23.HOI —a— PM03-25-HOI
—a— D9802-1-HQ! —a— D9805-1-HQ! —a— D9808-1-HQ!
128
g
b
&
of 32 r
¥
16 |
8
4
2

La Ce Pr Nd

E 4

Sm Eu Gd T Dy Ho Er Tm Yb Lu

b

BR/FrkbN

1000

100 |

R N VO VA

I S S S S W W S S R S

Cs Rb Ba ¥ Th U K Nb Ta La

Ce Sr Nd Zr Hf Sm Ti Y Yb Lu

ALEB T TERBIRAFELRSER (a) SHETERHBUIBIR ALK NE (b)

Fig. 4 Chondrite standardized distribution diagram of rare earth elements (a) and primitive mantle

standardized spider diagram of trace elements (b)



18 o oW B B2 &

1 ZRELXTETE (wi%)5CIPW AT (% )ITESTERRK

Table 1 Major elements and CIPW normative mineral calculation of basalt samples

Rt Si0,  TiO, ALO; FeO FeO; MnO MgO CaO KO NaO P0Os CO, H0O" LOI ALK K;0/Na,0 Mg*

PMO03-2-HQ1 48.76 2.01 16.20 3.36 6.90 0.275 5.91 8.58 1.14 2.61 0.465 0.14 3.22 98.88 3.88 0.44 48.99

PM03-3-HQ1 48.65 2.00 16.38 2.89 7.06 0.279 6.16 8.58 1.13 2.44 0.463 0.47 4.18 99.98 3.70 0.47 42.62
PMO03-4-HQ1 48.20 2.03 16.53 2.31 8.22 0.209 5.13 9.12 1.19 2.56 0.447 0.50 3.48 99.10 3.90 0.46 45.87
PMO03-5-HQ1 50.49 2.07 17.25 1.72 7.45 0.152 4.19 9.24 1.56 2.98 0.444 0.20 2.96 99.96 4.64 0.52 54.91
PMO3-7-HQ1 47.94 2.10 16.76 2.26 8.23 0.170 4.72 9.60 1.36 2.48 0.492 0.34 3.75 99.38 3.98 0.55 48.34
PMO03-9-HQ1 47.21 2.28 16.14 2.36 8.35 0.161 5.92 8.20 1.39 2.25 0.548 0.44 4.86 99.27 3.82 0.62 41.03
PMO03-10-HQ1 47.26 2.17 16.84 2.26 8.40 0.165 5.39 9.04 1.26 2.40 0.511 0.70 4.08 99.64 3.82 0.53 43.62
PMO3-11-HQ1 49.04 2.05 17.29 1.44 8.39 0.128 4.00 9.05 1.63 2.90 0.456 0.65 3.46 99.65 4.69 0.56 46.64
PM03-12-HQ1 49.69 2.08 17.03 2.32 7.38 0.158 4.63 8.92 1.56 2.84 0.468 0.26 3.26 99.86 4.52 0.55 51.87
PMO03-14-HQ1 48.72 2.16 16.30 2.22 8.05 0.171 5.03 8.97 1.33 2.76 0.475 0.26 3.82 99.46 4.24 0.48 51.82
PMO03-16-HQ1 48.60 2.17 16.03 2.62 8.42 0.237 4.96 9.18 1.33 2.80 0.517 0.56 3.00 99.58 4.25 0.47 51.66
PMO03-18-HQ1 48.31 2.26 16.06 3.10 7.71 0.226 5.24 9.09 1.05 2.82 0.557 0.32 3.96 99.93 4.00 0.37 50.36
PM03-20-HQ1 50.16 2.05 16.91 2.76 6.65 0.269 5.36 8.38 1.51 2.71 0.515 0.38 3.78 100.77 4.33 0.56 49.69
PM03-23-HQ1 47.47 2.37 16.08 2.72 7.62 0.200 6.08 9.17 0.685 2.51 0.603 0.18 5.60 100.53 3.33 0.27 45.11
PM03-25-HQ1 47.12 2.40 15.58 4.04 6.09 0.392 6.46 9.34 0.732 2.69 0.728 0.62 4.66 100.24 3.56 0.27 46.41
D9802-1-HQ1 47.82 2.17 16.40 3.94 5.81 0.217 5.80 7.77 0.443 3.74 0.746 0.73 4.62 99.63 4.39 0.12 41.20
D9805-1-HQ1 44.38 2.51 15.54 4.75 6.13 0.132 6.00 10.24 0.373 2.70 0.636 2.14 2.74 97.66 3.28 0.14 40.00
D9808-1-HQ1 46.06 2.38 15.74 4.08 6.66 0.151 5.99 9.76 0.463 2.85 0.583 0.88 3.86 98.79 3.48 0.16 47.55

A% KA KO ERA A P M EURME R RERRET BRIRG BB 5RO SRR S e ds

iR

(Q)  (An) (Ab) (Or) (M#Eka) (BHA) (D) A(Hy) ) (M) (Ap)  (Py)  (Ce)  (SI)  %u(D1)

PM03-2-HQ1 3.29 30.33 22.97 7.04 11.37 48.97 8.01 17.44 3.97 551 1.12 0 0.32 30.17 33.3
PMO03-3-HQ1 4.1 31.65 21.44 6.96 10.82 49.23 5.24 19.2 3.96 526 1.12 0 1.07 31.87 32.5
PM03-4-HQ1 3.65 31.36 22.59 7.33 11.61 49.67 7.71 15.55 4.01 5.58 1.08 0 1.14 27.06 33.57
PM03-5-HQ1 4.02 29.9 25.87 9.47 15.69 49.55 10.4 9.71 4.04 5.08 1.06 0 0.46 23.96 39.36
PM03-7-HQ1 3.16 31.87 21.87 8.35 12.89 49.2 9.9 13.18 4.16 5.56 1.19 0 0.78 25.39 33.38
PM03-9-HQ1 3.83 31.5 20.09 8.64 12.96 47.27 3.9 19.43 4.58 5.69 1.34 0 1 29.89 32.56
PMO3-10-HQ1 3.14 32.77 21.19 7.79 11.86 49.89 4.91 17.51 4.29 5.56 1.24 0.01 1.59 28.01 32.12
PM03-11-HQ1 3.56 30.39 25.43 9.95 16.22 49.55 7.22 11.4 4.04 543 1.1 0 1.48 22.39 38.94
PM03-12-HQ1 3.58 30.01 24.77 9.51 15.47 48.82 8.68 12.25 4.08 5.35 1.12 0.06 0.59 2524 37.86
PM03-14-HQ1 3.25 29.32 24.32 8.2 13.52 48.32 9.77 13.53 4.27 5.58 1.15 0.01 0.59 26.54 35.77
PM03-16-HQ1 3.05 28.09 24.46 8.09 13.56 47.08 9.57 14.07 4.25 5.92 1.24 0 1.28 25.2 35.6
PMO3-18-HQ1 3.03 29.13 24.75 6.46 10.95 49.39 9.55 14.79 4.45 577 1.34 0 0.73 26.84 34.24
PM03-20-HQ1 4.54 30.3 23.6 9.16 14.64 48.42 5.23 1591 3.99 5.16 1.23 0.02 0.87 28.71 37.3
PM03-23-HQ1 3.57 32.11 22.29 4.25 6.86 51.79 8.3 17.57 4.73 5.31 1.47 0 0.41 31.65 30.11
PM03-25-HQ1 2.33 29.48 23.73 4.51 7.66 50.06 7.98 18.74 4.75 5.29 1.76 0.02 1.41 32.7 30.57
D9802-1-HQ1 1.54 27.96 33.21 2.75 5.72 58.2 2,22 19.06 4.32 5.47 1.81 0 1.66 29.72 37.5
D9805-1-HQ1 2.02 30.64 24.05 2.32 4. 01 53 4.04 20.05 5.02 551 1.55 0 4.8 30.45 28.39
D9808-1-HQ1 1.5 30.2 25.33 2.87 5.07 53.33 8.92 17.45 4.75 5.56 1.42 0 2 30.33  29.7

E: Mg’ = 100% (Mg0/40. 31)/(Mg0/40. 31 + FeO*/71. 85) ; [l 2545 £ (SI) = MgO x 100/ (MgO + FeO + Fex05 + Nay0 + Ky0) (wp% ) ; 73 5
F880(DI) = Qz + Or + Ab + Ne + Le + Kp
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GEOCHEMICAL CHARACTERISTICS AND GENESIS OF
BASALTS IN GANJIA-MADANG AREA, NORTHERN
MARGIN OF WEST QINLING

LIANG Zhi-yong, LI Peng—ju, JIAO Shi-wen, LU You—peng
(1. Engineering Technology Research Center for Exploration and Comprehensive Utilization of Metal and Precious
Metal Mineral Resources of Gansu Province, The Third Institude of Geology and Minerals Exploration,
Gansu Provincial Bureau of Geology and Minerals Exploration and Development, Lanzhou 730050, China;
2. Gansu Remote Sensing Center for Geological Survey, Lanzhou 730050, China)

Abstract: Volcanic rocks are scattered in the Gangjia and Madang areas of Xiahe County. Preliminary
research shows that the Gangjia—Madang basalt belongs to a set of alkaline basalt with transition from sodium to
potassium. The basalt is strongly enriched in large ion lithophile elements Rb, W, Sr and high field strength
elements U, Nb, Ta, Hf, while deficient in Cs, Ba, Th elements, showing typical OIB characteristics. Its formation
environment is continental plate environment, and it is speculated that the magma originated from the deficient
asthenosphere mantle. The magma experienced a relatively strong lithosphere—asthenosphere interaction, which is
related to the lithosphere stretching after the Indosinian orogeny.

Key words: basalt; geochemical characteristics; petrogenesis; west Qinling



