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Geochemical characteristics and geological significance of adakitic
granitoids in Hongshishan area of the Beishan orogenic belt,
Gansu Province

LIU Ming-giang
(Gansu Institute of Geological Survey, Lanzhou 730000, China)

Abstract: The Hercynian-Indosinian granitoids in Hongshishan area of the Beishan orogenic belt belong to the
calc-alkaline series and have characteristics of island-arc granitoids. A study of their petrochemical, geochemical
and Nd-isotopic characteristics shows that they have the characteristics of “adakite”. These rocks have the fol-
lowing characteristics: Si0,>56% , ALO;=>15%, Na,O and Sr are high, MgO<3%, Mg® =30.71~59.13,
Sr/Y=19.71~72.86, Y<18X10 °(6.0x10 ®~14.7x10 °®); no Eu anomaly or only weak negative Eu
anomaly can be observed; REE distribution patterns show strong REE segregation and belong to the type of en-
riched LREE; and there exist very prominent negative Nb anomaly and obvious positive Sr anomaly in the trace
element spidergram. eNd(¢z) values are positive [eNd(z) =4.09~5.67], major samples fall into the area of
adakite on (La/Yb)x — Yby and Sr/Y — Y diagrams. Therefore, the discovery of the adakitic rock has great
significance in the study of Late Paleozoic tectonic evolution and geodynamics and the search for ore deposits in
the Beishan orogenic belt of Gansu Province.
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Fig. 1 Geological and structural sketch map of Hongshishan area simplified from Gong Quansheng ez a/. 2002
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1 wg % wg 1076
Table 1 Whole-rock analyses of major wy %  trace and rare earth elements wy 10~° in Late Paleozoic granites of Hongshishan area

GS-45 3S-46  GS40  GS-39 GS59 GS6l 3S41 0 GS63 GS-14 GS26 GS27  GS21 GS-62

SiO, 68.00 70.91 72.32 67.10 61.50 72.66 65.69 65.30 66.50 63.12 58.39 70.82 68.26
TiO, 0.52 0.37 0.23 0.56 0.76 0.27 0.63 0.44 0.66 0.56 0.72 0.28 0.24
ALO; 14.99 14.04 13.90 15.51 16.61 13.83 15.38 15.75 15.42 16.39 17.24 15.33 15.80
Fe,O5 0.21 0.66 0.05 0.71 1.45 0.59 1.94 1.22 1.11 1.68 1.96 0.25 1.20
FeO 2.64 1.78 1.85 2.53 3.59 1.80 2.17 3.21 3.30 2.96 4.51 2.06 1.39
MnO 0.52 0.55 0.46 0.57 0.09 0.05 1.04 0.08 0.07 0.08 0.11 0.05 0.16
MgO 1.45 0.80 0.46 1.29 2.61 0.69 1.33 2.07 1.43 2.25 3.66 0.86 0.54
CaO 2.64 2.13 1.66 3.50 5.24 1.83 4.04 3.83 3.49 4.88 5.98 2.84 3.44
Na,O 4.69 3.82 3.86 4.28 4.39 3.94 4.10 4.30 4.23 4.49 3.76 5.12 6.14
K,O 2.15 3.96 3.86 2.25 2.15 3.72 2.28 1.81 2.45 1.46 1.13 1.44 1.15
P,0s 0.11 0.09 0.06 0.14 0.28 0.11 0.15 0.15 0.17 0.15 0.17 0.10 0.07
Total 97.92 99.11 98.75 98.71 98.44 98.67 99.49 98.16 98.83 98.02 97.63 99.15 98.39
Cr 25.0 10.6 2.8 38.1 25.6 22.5 41.1 14.7 17.30  24.0 37.0 15.0 25.5
Ni 24.8 1.7 13.4 39.8 33.4 6.5 6.5 33.5 8.0 16.9 19.5 10.3 4.6
Co 5.3 10.3 4.1 14.4 11.0 2.6 8.1 8.7 22.0 14.0 23.0 6.0 8.6
Sc 0 0 0 0 0 0 0 0 9 9 18 4 0
\Y% 45.9 34.0 16.2 61.2 91.6 30.9 68.7 96.7 34.0 100.0  160.0  23.0 31.5
Rb 59.07 113.0 144.0  59.2 63.0 143.0  38.9 46.2 71.0 26.0 22.0 22.0 24.5
Cs 7.2 8.5 8.1 6.7 6.2 8.3 5.15 4.9 3.4 1.7 1.4 1.25 4.65
Ba 337 680 578 536 506 508 676 412 650 450 590 210 298
Sr 369 365 320 622 679 346 338 449 370 510 610 310 363
Ta 0.5 0.55 0.87 0.61 1.0 0.5 0.5 0.5 1.1 0.5 0.5 0.89 1.66
Nb 4.05 7.58 7.2 5.04 9.5 7.48 3.64 2.75 10.0 3.7 3.6 3.8 9.83
Hf 4.5 3.73 2.35 3.29 5.7 3.71 3.64 2.54 6.4 4.2 3.5 3.4 2.7
Zr 147 111 60.1 104 212 118 110 82.1 250 150 130 110 61.7
Ti 600 8033 3117 7194 2638 899 2158 2218 3957 3357 4316 1679 1379
Th 7.19 10.6 10.5 7.66 6.95 14.2 3.5 4.07 6.4 2.4 1.8 1.8 4.8
U 2.0 2.33 2.0 2.0 2.33 4.0 1.33 1.0 2.5 2.1 2.1 2.2 3.0
La 15.3 24.7 17.1 23.7 29.5 25.9 17.7 17.7 27.2 11.2 12.4 8.63 18.1
Ce 25.3 41.9 26.0 38.1 53.8 43.0 29.2 29.7 48.7 20.1 25.4 13.9 29.8
Pr 3.60 4.13 2.13 3.84 5.96 3.77 3.17 2.96 4.00 2.31 3.17 1.66 2.55
Nd 11.2 15.9 9.17 15.8 25.7 16.8 13.1 11.9 18.7 11.1 12.9 7.81 12.6
Sm 2.49 2.99 2.23 3.28 4.81 2.97 3.02 2.25 3.8 1.88 2.49 1.26 1.91
Eu 0.80 0.59 0.37 0.73 1.19 0.50 0.94 0.68 0.97 0.75 0.82 0.45 0.51
Gd 2.47 2.62 1.74 2.42 3.97 2.28 2.85 2.22 3.46 1.88 1.90 1.46 2.15
Tb 0.40 0.40 0.28 0.34 0.62 0.34 0.48 0.34 0.54 0.28 0.34 0.23 0.34
Dy 2.42 2.30 1.75 1.90 3.44 1.66 3.08 1.77 3.45 1.64 2.00 1.28 2.27
Ho 0.50 0.37 0.31 0.35 0.57 0.36 0.54 0.25 0.82 0.35 0.35 0.26 0.40
Er 1.47 1.29 1.15 0.92 1.83 1.06 1.79 0.88 1.66 1.00 1.04 0.68 1.51
Tm 0.22 0.2 0.19 0.14 0.28 0.16 0.29 0.13 0.24 0.14 0.16  0.099  0.29
Yb 1.15 1.13 1.18 0.78 1.6 0.86 1.82 0.8 1.69 0.66 0.9 0.58 1.79
Lu 0.15 0.15 0.16 0.1 0.23 0.17 0.25 0.11 0.23 0.1 0.14 0.089 0.26
Y 11.0 10.7 9.92 8.68 14.7 7.67 14.2 7.64 13.0 7.0 9.0 6.0 11.6
Mg*® 49.47 44.48 30.71 47.61 56.45 40.59 52.21 53.48 43.58 57.54 59.13 42.67 40.92
SrY 33.5 34.1 32.3 71.7 46.2 45.1 23.8 58.8 28.5 72.9 67.8 51.7 31.3
La Yb y 8.97 14.74  9.77 20.49 12.43 20.30 6.56 14.92  10.85 11.44 9.29 10.03 6.82
Na,O K,O 2.18 0.96 1.00 1.90 2.04 1.06 1.80 2.38 1.73 3.08 3.33 3.56 5.34

FeO
Mg® =100 MgO MgO+ FeO
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Fig. 2 Chondrite-normalized REE patterns of granites in Hongshishan area chondrite standard
value after Boynton 1984
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Fig. 3 Trace elements spidergram of granites in Hongshishan area primitive mantle standard
value after Wood et al. 1979
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