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Fig.1 Geological sketch map of Songsainong area, southern Qinghai

1—Geological boundary; 2—Fault; 3—Angular unconformity; 4—Section position; 5—Volcanic rocks;

6—Location of the surveyed area; P;t—Tongtianhe ophiolite belt; T;Bf,—Clastic rock formation;

T;Bt,—Volcanic rock formation; T;Bt;—Carbonate rock formation; Tsb—Bolila Formation;

T, 7 6 —Granite diorite; Nq—Quguo Formation; Qp}—Alluvium; Qh"~Holocene alluvium; Qh' — Lacustrine sediments
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Fig.2 Stratigraphic section of Batang volcanic rock formation in Songsainong area, Zhiduo County
1= Tuft;2—Basaltic andesite ; 3—Tuffaceous lava;4—Vitric tuff; 5—Crystal vitric ignimbrite ; 6—Ignimbrite ; 7—Polymictic ignimbrite;
8—Basaltic andesite ; 9—Basalt; 10—Altered trachy—basalt; 11—Altered olive basalt; 12—Tuff intercalated with polymictic ignimbrite ;
13—Tuff intercalated with radiolarian cherts; 14—Ignimbrite ; 15—Limestone ; 16—Limestone intercalated with bioclastic limestone ;

17—Micritic limestone ; 18—Bioclast—bearing limestone ; 19—Vitric ignimbrite ; 20—Polymictic ignimbrite ;21—Gravel debris
limestone ; 22—Bioclast—bearing gravel limestone ; 23—Limestone ; 24— Bioclast—bearing calcirudyte. Clastic rock group (T;Bt):

Feldspar lithic sandstone intercalated with micritic limestone
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Table 1 Major, REE and trace element composition of volcanic rocks in Songsainong area

Ak FEf s Si0, Ti0: AlL0s Fex0s FeO MnO Mg0 Ca0 Na0 K.0 P.0s H.0+ LOS z
Yed g 3P11GS5-1 76.93 0.27 11.26 0.62 0.9 0.02 1.08 1 3.85 1.73 0.04 1.72 0.42 99.84
L 3P11GS9-1 49.86 1.85 15.51 2.83 6.62 0.13 5.48 8.37 1.12 2.65 0.34 3.1 1.96 99.82
2l 3Gs24-5  59.96 0.96 15.87 4.04 4.42 0.18 2.76 4.42 4.13 0.66 0.19 2.08 0.46 100.13
SEJefifbzelis 36S1522-2 58.64 0.9 16.65 1.33 6.52 0.17 3.7 4.51 2.55 1.7 0.22 2.47 0.67 100.03
2l 3GS1522-3  62.25 0.82 14  3.41 3.72 0.13 1.65 8.32 1.62 0.46 0.19 1.95 1.2 99.72
WMEHEL S 36S1522-5  71.36 0.37 12.84 2.27 1.43 0.07 1.11 4.02 1.68 1.68 0.08 1.45 1.25 99.61
Yea g 3GS332-4  71.03 0.41 14.38 2.17 1.81 0.09 1.16 2.29 3.79 1.23 0.03 0.96 0.7 100.05
Yea g 3GS333-3  71.52 0.41 14.26 2.39 1.3 0.1 0.74 2.49 3.82 1.2 0.04 0.94 0.41 99.62
WL 3GS630-1  79.76 0.22 10.59 1.34 0.45 0.03 0.23 0.73 3.58 1.89 0.05 0.36 0.22 99.45
WL 3GS960-1 88.15 0.28 4.81 0.72 0.36 0.16 0.52 1.11 0.12 1.82 0.05 1.1 0.65 99.85
L 3GS964-2 48.89 0.76 17.68 2.11 6.17 0.2 7.81 8.34 2.65 0.96 0.15 4.02 0.06 99.8
Y 3GS332-5  70.9 0.34 13.25 0.88 2.06 0.06 1.11 3.43 2.38 1.88 0.08 1.5 2.26 100.13
WS La  Ce Pr  Nd Sw  Eu Gd Tb Dy  Ho Er ™  Yb Lu Y  TOTAL
3P11XT5-1 24.63 48.26 6.28 22.77 5.17 0.82 5.39 1.01 6.6 1.36 4.05 0.67 4.38 0.65 36.11 168.15
3P11XT9-1 20.84 46.62 6.1 27.82 6.68 2.06 7.08 1.22 7.37 1.42 3.96 0.6 3.77 0.55 35.93 172.02
3XT24-5 14.12 27.26 3.82 15.87 3.55 1.22 4.00 0.73 4.28 0.9 2.71 0.45 2.67 0.4 21.47 103.45
3XT1522-2 23.86 48.07 6.7 26.26 5.85 1.65 5.94 1.03 6.12 1.24 3.64 0.58 3.59 0.52 29.73 164.78
3XT1522-3 20.41 38.24 4.92 21.09 4.48 1.4 4.66 0.82 4.8 0.97 2.88 0.45 2.77 0.41 23.87 132.17
3XT1522-5 19.17 39.37 4.44 16.41 3.38 0.85 3.25 0.55 3.26 0.69 2.09 0.34 2.12 0.32 16.59 112.83
3XT332-4 26.15 46.59 6.37 22.92 5.03 1.29 5.15 0.91 5.45 1.26 3.64 0.61 4.09 0.62 28.34 158.42
3XT333-3 18.9 35.8 4.93 16.66 3.79 0.93 3.75 0.7 4.15 0.96 2.68 0.47 3.15 0.49 22.66 120.02
3XT630-1 19.06 30.53 3.63 11 2.31 0.46 1.98 0.32 2.11 0.48 1.39 0.24 1.48 0.22 8.13 83.34
3GS960-1 21.26 38.46 4.82 16.91 3.11 0.62 2.61 0.43 2.3 0.44 1.16 0.19 1.13 0.16 11.18 104.8
36GS964-2 11.84 22.64 3.02 12.77 2.88 1.02 3.00 0.53 3.38 0.69 2.01 0.31 2.07 0.32 17.99 84.55
3XT332-5 26.15 46.59 6.37 22.92 5.03 1.29 5.15 0.91 5.45 1.26 3.64 0.61 4.09 0.62 28.34 158.42
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FEf 5 Li Be Sc Ga Th Sr Ba \ Co Cr Ni Cu Pb Zn W Mo Ag As
3P1IDY5-1 9.5 1.42 8.1 14 11.968.3 442 11.8 1.9 8 52 59 1.7 76.6 0.87 0.41 0.026 0.68
3P11DY9-1 18.7 1.61 27.721.8 4.9 326 171 219 32.586.4 39.7 26.g 3.9 90.4 0.75 1.41 0.034 0.75
3DY24-5 16 1.5 33 18 4.5 135 295 89 15 6.3 6.2 16 9.6 99 0.52 <0.2 0.029 2.2
3DY1522-2 17 2 30 16 6.4 451 1661 80 14 4.2 6.4 29 12 113 0.84 0.47 0.03 9.7
3DY1522-3 19 1.7 29 19 5.2 232 611 130 18 8.7 6.7 15 8.5 109 0.77 0.28 0.017 5.1
3DY1522-5 9.3 1.4 11 10 7 172 492 48 7.6 7.9 55 8.4 13 50 0.84 0.41 0.128 9.2
3DY332-4 19 30 126 430 4 14 7.1 11 114

3DY333-3 9.6 1.7 14 14 9.2 146 588 30 6.9 5 4.2 6.6 15 74 0.57 0.23 0.075 2.4
3DY630-1 2.7 1.2 4.3 12 10 65 916 18 3.1 3.9 3.7 3.6 16 25 1.74 0.86 0.119 32
3DY960-1  10.8 0.83 2.8 5.8 6.6 50.5 619 25 3.7 24.4 29.1 i0.4 8.5 16.9 0.75 0.89 0.11 2. 18
3DY964-2  24.6 0.65 39.8 15.9 2.5 216 120 286 34.8 290 112 50.9 3.3 73.2 0.34 0.27 0.04 4.45
3DY332-5 11 1.7 21 18 7.1 594 339 8 8.8 4.9 6.1 17 13 75 1.19 0.44 0.037 4.4
FEf 5 Sn Hg Bi F B Rb U Hf P Te Zr Au Cl Ta Y Yb Sb Nb
3P11DY5-1 2 0.0170.124 489 14.594.7 3.36 5.8 <0.05 185 0.48 42 0.73 18.6 6.8 0.2 13.4
3P11DY9-1 2.6 <0.0050.078 523 3.2 20.3 1.15 5.8 <0.05 238 0.47 61 1. 1116.8 5.8 0.12 16.9
3DY24-5 1.1 0.006 0.1 242 6.9 78 3.1 57 97 0.1 151 0.6 0.011<0.5 56 6.6 0.31 7.2
3DY1522-2 1.1 0.008<0.05361 2.9 40 1.4 5.1 959 0.06 177 0.7 0.004<0.5 29 3.1 0.66 7.8
3DY1522-3 0.9 0.01 <0.05395 7 54 1.1 59 931 0.0l 179 0.6 0.0040.77 31 3.3 1.72 9
3DY1522-5 1.6 0.015<0.05218 5 62 1.6 4.7 201 0.05 150 0.7 0.003<0.5 15 2.3 0.48 5.7
3DY332-4 1.7 0.01 0.09 1006 8 230 1.2 3.7 753 0.11 93 14.40.011<0.5 18 2.2 1.89 4.1
3DY333-3 2.7 0.01 <0.05364 9.1 46 2 6 290 0.15 214 0.8 0.008<0.5 38 4.5 0.35 7.9
3DY630-1 1.8 13 61 195 <0.05 162 0.18 19 2.2

3DY960-1 1 0.0070.094 264 23.162.70.75 5.9 197 <0.05 205 1.08 43 0.22 1.3 0.22 8.1
3DY964-2 1 <0.005<0.05347 2 5.5 0.62 1.9 568 <0.05 70.7 0.43 46 0.3 2.9 0.24 7.7
3DY332-5 1.6 0.01 <0.05333 85 75 1.2 3.7 300 0.02 132 7.2 0.0020.62 17 2 0.84 4.6
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Fig.3 Condrirte—normalized REE patterns of volcanic rocks
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Fig. 5 Tectonic environment discrimination diagram of volcanic rocks
N—-MORB—N-ocean floor basalt; E-MORB—E—Ocean floor basalt; WPB—Alkaline intraplate basalt;
LAT+CAB—Arc volcanic basalt; LAT—Island arc tholeiite; CAB—Calc—alkaline basalt; OFB—Ocean floor tholeiite ;
LKT—Island arc tholeiite; VAG—Volcanic arc granite; Syn—COLG granite of co—collision; WPG—Intraplate granite; ORG— Granite

ridge ; A—Oceanic basalt zone; B—Continental rift zone of basalt district, andesite district; C—Island arc type basalt, andesite district
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Characteristics of volcanic rocks in Songsainong of Zhidoi area, North

Qiangtang Basin, Qinghai-Tibet Plateau, and their tectonic significance

LI Shan—ping'?, MA Hai—zhou', CHEN You—Shun’,
WANG Sheng—Zu*, WEI Hai—Cheng', LI Wu—fu’

(1. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008, Qinghai, China;
2. Qinghai Institute of Geological Survey, Xining 810012, Qinghai, China;3. Qinghai Seismological Bureau , Xining 810006 , Qinghai , China;
4. Qinghai Institute of Highway Survey and Design , Xining 810010, Qinghai , China)

Abstract: A set of Late Triassic acid—intermediate—basic volcanic rocks in Songsainong area is composed of basalt, andesite, dacite, rhyolite and a small

amount of pyroclastic rocks as well as some other components. In the volcanic rocks, SiO, values are in the range of 48.89—-88.15%

average), TiO, vary between 0.22 and 1.85%

(67.44% on

(0.63% on average), and MgO range from 0.23 to 7.81%, similar to things of island arc calc—alkaline

volcanic rocks. High field intensity elements such as Nb, Ta, Zr, Hf and Ti are depleted, large—ion lithophile elements like Rb, Sr and Ba are relatively

concentrated, (La/Sm) n are 1.79-5.19, and LREE/HREE ratios vary mostly in the range of 4.08—6.63, suggesting a light REE enrichment type.
6 Eu values are 0.47—0.99, Eu assumes negative anomalies, La/Nb ratios are mostly higher than 2.00, Nb/Zr> 0.04, Th/Ta> 4.41, and Th X Ta/Hf*>

0.042, implying a margin of the volcanic arc. The above characteristics show that Late Triassic volcanic rocks in Songsainong of Zhidoi area were

mostly produced in an environment where mainland collision and epicontinental arc are coexistent.

Key words: Qinghai—Tibet Plateau; North Qiangtang Basin; Jinsha River suture zone; Late Triassic; volcanic rock; epicontinental arc
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