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Characteristics of metamorphic rocks and tectonic setting in
Saishitang mining area, Qinghai Province, China
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Abstract: The sedimentary sequence of Saishitang district is composed of offshore-neritic clastic rocks and argillaceous
rocks with carbonate streaks, which are commonly metamorphosed weakly, with similar REE patterns enriched in LREE
and moderate Eu negative anomaly. The lithofacies features and La/Yb—) REE diagram indicate that the protoliths of
metamorphite are sedimentary rocks, with main types of sandstone and greywacke and unrelated with volcanic process;
the ‘silicalite’ defined previously does not have the typical characteristics of silicalite, whereas the protolith of this
‘silicalite’ should be quartz sandstone, and no obvious evidence of hot water deposition was found in the district.
According to the w(Th)—w(Co)—w(Zr) diagram and correlation between greywacke REE features and sandstone REE
distribution patterns of typical tectonic settings, the tectonic environment of the district displays both active continental
marginal and continental island arc characteristics, which indicates that the Saishitang district is developed in arc-back
basin located in margin of the Triassic Paleotethys.
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Fig. 1 Geological map of Saishitang, Qinghai Province, China’®!: 1—Quaternary upper Pleistocene alluvial; 2—Quaternarymiddle
Pleistocenemoraine; 3—Neogene Guide Group sandy conglomerate, mudstone; 4—Upper Triassic continental volcanic of Elashan
Formation; 5—Low-mid Triassic phyllite and limestone with volcanic rocks; 6—Upper-mid Triassic Longwuhe Group; 7—
Carboniferous—Middle Permain Ganjia Formation; 8—Paleoproterozoic Jinshuikou Group; 9—Upper-Triassic granodiorite; 10—
Upper-Triassic tonalite; 11—Upper-Triassic quartz diorite; 12—Low-Devonian granodiorite; 13—Intermediate and acidic dykes:
yn—GQranite porphyry, ny—Adamellite, ys—Granodiorite, do—Quartz diorite, &—Diorite; 14—Basic dikes: v—Gabbro dikes, Bp—
Diabase-prophyrites; 15—Fault; 16—Saishitang deposit sites; ZQD—Zongwulong—Qinghaihu—Nashan Fault; DWD—Dingzikou
—Walan Fault; WHD—Wahongshan—Wenquan Fault; KZD—East Central Kunlun Fault; KND—East North Kunlun Fault
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Table 1 REE contents of metamorphic rocks in Saishitang

. » w/10°°
ﬁ—uu*:r— Eﬂ
La  C¢e Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
R K
V-23-2 ﬂﬁﬁﬁf 220 429 511 189 3.63 0.75 3.53 054 3.00 0.61 1.81 0.22 1.70 0.24 16.2
FHETHCE
R K
VIl-1-1 'ﬁﬁﬂﬁff 43.7 875 991 363 6.15 1.36 6.10 0.75 3.71 0.68 2.09 0.28 1.92 027 18.1
FAHETHCE
VII-3-1 BT 43.0 87.8 10.15 38.0 7.50 1.57 7.60 1.10 6.12 1.25 3.68 048 3.24 0.50 32.2
GHRE R
V-10-1 E‘ﬁf&%‘*ﬁ 39.5 101.0 9.64 357 696 124 6.48 093 5.12 097 294 038 2.74 041 246
e AT
V-2-1 “*Eééﬁgggfﬁﬁﬁ 423 757 950 36.0 7.05 1.30 6.78 0.95 528 1.02 3.02 040 2.67 038 26.7
V-6-1 T Mes 409 89.5 991 373 7.18 131 721 1.03 578 1.17 3.54 049 3.40 049 30.0
M-7-2  RECAETHSS 383 795 9.15 351 729 1.79 7.38 1.10 6.16 122 3.62 0.48 329 048 32.1
V-13-2 THeE 145 33.0 3.57 13.3 2.63 053 3.05 048 294 0.60 1.81 0.29 1.79 026 16.2
B7  REFRSRATHE 345 71.0 8.05 274 4.66 083 441 0.68 3.84 080 2.49 0.37 2.73 041 204
R K
V-8-1 ﬂi#*ﬁf 25.8 50.5 595 222 424 084 437 065 3.73 0.77 230 0.31 225 0.33 205
PeE R
R K
V-15-2 ﬂﬁHﬁff 12.1 240 262 97 1.82 070 191 028 1.49 0.30 0.86 0.23 0.79 0.11 823
PeER
V-21-1 BaBasdswhs 212 40.6 4.68 17.7 3.37 0.70 3.39 049 2.82 0.58 1.75 022 1.67 0.24 15.1
R K
VII-13-1 ﬂﬁﬂﬁﬁf 28.8 58.6 6.84 25.7 523 081 5.63 092 525 1.08 321 045 3.04 044 283
PeE R
V-1-1 AR D 26.5 549 647 246 480 090 4.76 0.71 3.97 0.79 234 0.32 228 035 20.7
1 RFK
V-4-2 ’ﬁ‘:ﬁﬁf 45.0 120.0 10.85 404 7.58 1.44 743 1.04 566 1.13 3.45 0.46 328 048 27.9
VeE T
V-3-1  ZEaehcadis 295 689 6.17 21.0 3.61 0.52 3.61 048 2.64 053 1.56 022 1.53 0.23 14.2
7ZD2-9-4  JELURfAgEs 346 715 776 273 5.16 070 543 0.78 442 089 2.59 0.35 249 042 23.0
V-12-1 WA s 19.3 38.8 4.59 17.5 3.55 0.73 3.50 0.55 3.13 0.61 1.85 025 1.71 0.25 16.8
C-11 ZerIRCHLA 41 81 097 37 070 0.15 0.73 0.10 0.53 0.10 0.30 0.04 0.26 0.04 2.9
KAt
22 S L 258 539 631 228 470 0.90 459 0.75 4.09 0.81 231 034 225 0.35 23.1
F it ey
129 ;?ﬁgﬁ " 96 15.6 205 7.5 143 030 1.31 0.19 1.03 021 0.62 0.08 0.54 0.08 7.5
F it ey
130 HolRoKHA 35.5 70.8 824 29.1 5.67 0.77 5.10 0.75 4.05 0.78 2.36 0.36 2.65 0.42 209
133 SRS 109 192 246 9.0 1.89 036 1.94 031 1.67 033 090 0.12 083 0.11 11.0
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Table 2 Parameters and trace element abundances of metamorphic rocks in Saishitang
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R K
V-23-2 ’ﬁiﬁ%{‘ff 121.14 335  0.70 7.68 3.79 1.27 837 44 68 161  2.63
AT HEA
R K
VII-1-1 ’ﬁji+f{‘fj 21882 545  0.74 13.51 4.44 1.95 13.75 51 13.5 185  3.18
FARETHCA
VI-3-1 B aBETHCE 24419 335 0.69 7.88 3.58 1.44 1670 4.5 7.6 155 2.57
A’\‘ Qll
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BT HCE
TR
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F T A
V-6-1 BRIETHCE 23921 350 0.61 7.14 3.56 1.30 19.05 5.5 13.1 189 2.15
1-7-2 %ﬁﬁf 22696 3.07 0.8l 6.91 3.28 1.37 16.60 52 168 176 2.31
THeE
V-13-2 THE 9495 246  0.63 4.81 3.45 1.04 800 7.4 6.7 266 1.81
+ Q“‘
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THeE
R K
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AR
1 RFK
V-15-2 ’ﬁiﬁ%{‘ff 65.21 3.57 1.26 9.09 4.16 1.48 426 2.6 34 98 284
AR
Hutt
V-21-1 o L., 11451 336 0.69 7.54 3.93 1.24 817 43 58 158 2.59
AR
1 RFK
VII-13-1 ’ﬁji+f{‘fj 17430  2.61 0.50 5.63 3.44 1.14 13.85 59 39 202 208
AR
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1 RFK
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IV-12-1 b 11312 295 0.69 6.70 3.40 1.25 995 47 88 169 194
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KA
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SR ) ) ) ) ) ) ) ) ) )
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Fig. 2 Characteristics of metamorphic rocks of Saishitang: (a) Banding metamorphic sandstones; (b) Blasto-lamellar structure of

quartzite; (c) Blastopsammitic structure of metamorphic sandstones; (d) Silicified bands in phyllites; PI—Plagioclase; Qtz—Quartz;

Srt—Sericite
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Table 3 Characteristics REE element abundances and parameters of apogrite in various structural settings
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S, TERCT AR AT — Sl ki, pk
HH R EHTAE Y, KR 55 B A I 5 e
IR RIS 73 B LN BE AR AT % . AR KA I —
B IESIVE RV A I, e IR ST 5 R By
PIAHSG, Atse-Bhoe ity s, oi-RlmiE o R,
RN DO = A G A B BRI

4 it

1) " XA RA A i L on s B A R A )
PRI 0 o0 3w e i J s AT AR A4 AIE
Fh R B AT AR AL, AT

2) BT =B R A TUA 1 s R IE R I
BUA S Forb, TRCE SRR D 4 S i o 2k
Wia, KEABE AR A K, AseaMaf
A U T BE S

[17]

HRER w10~ LREE/HREE J(Eu) (La/Yb)y
La Ce >REE
PN R 8.7242.5 22.5435.9 11.3642.9 58+10 3.8£0.9 1.04+0.11 2.8+0.9
PNUTSTIC R 244423 50.5+4.3 20.8+1.6 146420 7.7+1.7 0.79+0.13 7.542.5
IEEIlEe &S ey 33.0+4.5 72.749.8 25.4+3.4 186 9.1 0.6 8.5
TS 44.5+5.8 71.9+11.5 29.0+5.03 210 8.5 0.56 10.8
PR TS 31.2 66.4 26.9 176 3.6 0.67 8.0
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3) X “REFCA” IS E AR MU RORGTRREE TS
(RIRFAIL , IR G I e b D b DR P AT /2 2L
SEBNAT I BN TIE, FEAT R IR ISR A2 UKL
BUE AR .

4) T R SE PR Vel A B R 1 el e 3Ry
AEAR 7R, AT DX AL ot 2 P X R i HAT 35 5l
KEEIA SRR 2 9N R 15 S5 0y L, JEMT IR
JT =B R R R S 1 1 IR FE A

gt

AR5 AR B9 AR 2018 43 3 & i 0930 F R AT PR T
NG . RABATARE RS AR TR H EH, &
1338 T B AR AR B & o W Bh, EIIRE
W&
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