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Fig.1 geological sketch map of the Dongda mountain area
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Tab.1 Chemical composition of typical metainorphic rocks ( wy/% )
e R&S HABK SO, TiO; ALO; Fe0Os FeO MnO MgO G0 NaO K0 POs H,0Y ki
1 82343 BEHRKAKE 59.40 0.84 16.22 2.10 4.8 0.12 3.22 351 4.04 4.1l 030 0.68 0.67
2 98235/1 BEMKIKE 74.56 0.40 12.66 0.59 2.15 0.10 0.67 1.47 3.96 2.48 0.04 0.56 0.23
3 N98s6l/s MKMmRE 49.70 1.36 12.82 9.8 2.41 0.24 5.8 8.91 0.32 4.24 0.13 0.62 3.13
4 bP4/46  HEAMNE 51.15 3.02 11.62 4.05 10.93 0.24 4.8 7.76 2.38 1.52 0.28 0.89 0.80
5 bPS/3 HEAHRE 62.14 1.16 15.66 1.44 3.08 0.10 2.89 3.92 408 3.35 0.33 0.50 0.72
6 bP224  FHARE 47.54 2.27 15.08 5.38 6.25 0.17 S5.55 9.3¢ 3.47 2.31 0.150 0.91 0.78
7 bl249/1 ERENRE 52.57 0.91 27.27 0.45 1.80 0.16 14.14 19.38 0.48 1.48 0.88 0.62 0.97
8 BP3/4S  A%A 97.40 0.07 0.8 003 039 003 0.10 0.27 0.05 036 0.0l 0.28 0.30
9 BP3/37 _EWEKANH 87.84 0.24 522 0.8 0.93 0.11 0.61 065 0.78 1.32 0.04 0.98 1.18
10 bWP/12 ABRZKRGAKE 86.60 0.28 3.39 0.031 2.00 0.09 1.6 209 041 0.5 0.04 0.8 2.09
11 bP3/18 - mERE 74.7 0.90 10.04 078 2.66 0.08 1.52 1.95 1.8 2.62 0.13 0.80 1.89
12 bP4 /4 ZEARHE 69.92 0.97 14.68 0.71 3.66 0.06 1.8 0.30 1.23 368 0.04 [.14 1.78
13 bP4/Il  —EBRENE 61.70 1.22 16.61 1.02 6.13 0.05 4.11 029 0.40 4.62 0.05 1.98 2.67
14 P30 EHRBZRE 66.26 1.29 13.90 2.71 5.98 0.07 2.22 0.52 0.9 3.18 0.10 1.44 1.75b
15  bPIO/1I Z—ERE 5771 1.36 20.46 1.7 4.22 007 270 0.66 0.70 5.78 0.08 1.50 3.47
16 bPI03 RBERA 51.31 1.47 17.73 1.47 5.8 0.05 9.832 2.13 1.48 3.68 0.15 2.9 3.75
17 BP3/43 GR-=A%XKE 75.01 0.82 12.82 1.58 2.18 0.06 0.99 0.31 0.80 3.30 0.06 1.00 1.70
18 bP3R21 EBEM_ZAXEAAE 66.80 1.42 15.36 2.75 3.80 0.04 1.67 0.55 0.27 4.5 0.13 1.32 2.18
19 bP9/8 ZEHE 43.32 2.70 25.69 2.90 6.47 0.20 4.31 0.58 1.06 7.58 0.21 .64 3.37
20 bP11/5 BERM =R A& 60.54 1.25 20.21 4.59 2.74 0.19 1.42 Q.51 0.8 4.78 0.06 1.32 2.51
21 bPI1/1 BEMKMNE 48.58 3.75 16.98 2.35 8.65 0.19 3.52 568 3.96 2.5 0.8 1.00 1.06
22 bPS/3 BEZBkARE 48.63 4.16 15.78 5.27 6.63 0.19 4.66 7.49 4.34 0.8 0.9 0.62 0.49

B FARLEYhRTBEAMRUIAANR, ERRERAFTRIEL, REE REHMETLA IOP X AASHEAM KESET0.01x107¢, {~7%
Pt;/*,8~16 39 Pt, {%;17~22 28 Py, %,
£2 REMTREESHRELR
Tab.2 The protoliths of typical metamorphic rocks
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5 HKMRE EA& R EARE IER B B il
6 HRMAE IEZ ER EEH £ 9T QIIE]
7 BERERS RIZM(FBHK) @A (kM IX) REOTH
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¢ “REKAXE (& i) ERMK B A% (BIZER) » W4
10 SRakanks (BI%E %) EMERTEKX Kag s ARADE A (MR » ZBE
1 ZmBNE HIAE IR i 5 KU ARERAD & & REHR  RUE
2 Z=h®AE g9 AERE FIROTR L&/ RBEDR A% Bl RES
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14 BRERHEHE 2 (P R X ) R4 HKBORKLE KBE s
15 _=h& AR (YT ) B Kz B KEBFEMNLE A
16 BRah & AR (Je A X)) A 72 5 o R A #UE e
17 hfi _ZARH & A B MAERE WA Rz AZE wBA
18 ¥R _CARKE 728 B R s RO R A A& AR REE
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Tab.3 Rare earth elements ( wy/10 %) and the ratios in typical metamorphic rocks

FE HALHK la C Pr Nd Sn FEu GI Tb Dy Ho Er Tm Yb Lu Y ZREE (La/lu)n 8Eu
1 BEfKIKE 69.6 112 12.2 43.9 7.55 1.99 4.26 0.59 3.98 0.73 2.04 0.31 1.79 0.27 17.7 261.21 26.4 (.99
2 BEgkARE 14.1 21.4 2.62 12.0 2.76 1.24 2.27 0.40 2.66 0.57 1.66 (.25 1.50 0.23 12.2 63.66 6.3  1.48
3 #AKARSE 14.6 27.5 3.40 15.2 3.36 1.15 3.30 0.60 3.90 (.84 2.41 0.34 1.96 0.29 19.8 78.85 5.2 1.06
4 FAKMARE 34.1 60.0 8.37 32.2 6.34 1.79 5.80 0.91 5.76 1.17 3.00 0.41 2.23 0.29 25.3 162.37 12.0 0.9
5 HKARE 48.2 71.5 8.15 31.0 5.03 1.69 2.90 0.32 2.19 0.42 0.97 0.15 0.38 0.26 9.43 173.16 19.0 1.25
7 BRAERE 106 178 18.2 60.4 11.4 0.55 7.03 1.17 7.80 1.70 4.63 0.69 3.87 0.54 43.9 401.98 20.0  0.17
8 AXE 4.56 5.55 0.67 1.58 (.46 0.083 0.55 0.063 0.33 0.071 0.18 0.24 0.12 0.016 1.68 14.257 29.5 (.51
9 —_nHkaXs 19.5 45.5 3.10 13.4 2.61 0.49 1.40 0.23 1.46 0.31 0.75 0.10 0.55 0.080 5.76 89.48 24.9 (.72
10 ARCKAEARES 7.47 15.9 1.93 7.91 1.78 0.40 1.87 0.25 1.68 0.42 1.07 0.16 0.90 0.12 12.0 41.39 6.4 ¢.76
11 ZEFHE 24.0 42.0 5.13 22.4 4.11 0.93 3.08 0.53 3.17 0.67 1.82 0.28 1.62 0.24 14.1 110.48 10.2 0.77
12 “EAENE 44.0 68.7 8.37 32.0 5.97 1.22 3.69 (.47 3.00 0.64 1.65 0.24 1.42 0.21 14.0 171.58 21.4 (.74
13 ZEAERE 12.1 26.1 1.94 10.6 2.04 (.58 1.90 0.26 1.72 0.40 1.30 0.17 1.12 0.17 8.34 60.40 7.3 (.89
14 TERRBZH A 44.0 53.5 9.03 35.0 5.88 1.35 4.60 0.59 4.03 0.87 2.53 0.38 2.04 0.30 21.6 164.10 15.0 .77
15 ZohE 53.4 77.9 10.9 39.9 7.73 1.55 5.63 0.84 5.25 1.07 2.81 0.41 2.28 0.31 23.7 209.98 17.6  0.69
16 BEhE 25.5 47.3 5.16 20.4 4.00 0.99 2.56 0.45 2.79 0.55 1.54 0.24 1.46 0.22 11.1 113.25 11.9 (.88
17 BRI -ZAERNE 36.2 68.0 7.86 28.9 5.65 1.08 3.52 0.61 3.78 0.74 2.14 0.25 1.57 0.24 13.8 160.54 155 0.70
18 SAWM_ZATAY  33.4 59.4 7.70 29.4 549 1.22 6.22 1.12 7.61 1.68 4.63 0.66 3.73 0.54 36.7 162.8 6.3 0.64
19 ZnhE 95.5 147 19.5 76.1 14.6 2.47 10.8 .65 10.1 2.17 5.92 0.82 4.46 0.64 59.9 391.73 153  0.98
20 SAM_z=hE 51.8 90.7 11.3 44.5 8.60 1.70 6.19 10.5 6.61 1.38 3.77 0.55 2.60 0.40 32.02 231.15 13.3  0.68
21 Bo#KARE 54.9 90.6 12.4 50.5 10.3 2.82 8.16 1.14 7.54 1.63 3.96 0.59 2.76 0.40 34.2 247.70 14.1 0.93
22 BEHKARE 57.1 90.4 12.4 49.8 10.3 3.02 8.68 1.20 7.31 1.62 3.97 0.56 2.58 0.39 34.4 249.34 15.0 0.9
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Fig.2 Chondrite-normalized REE distribution patterns for A.B.C formations of the Longshoushan Group
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38 TR GhEREH#RR) FE25HE
x4 REUBTHRENREBRE(wy/107°)
Table.4 Trace elemets ( wy/107%) of typical metamorphic rocks
F 5 HOER Cr Ni Co Rb Sr Ba A% Nb Ta Zr Hf Sc
1 REBKLAWSE 53.5 15.7 15.3 151 900 1520 110 12 1.5 260 6.3 14
2 REHMKAKES 18.5 7.1 3.1 48 550 960 17 5.2 1.5 170 5.7 7.7
3 #KARE 70.5 40.9 40.0 88 350 870 280 6.7 0.33 120 4.3  46.0
4 FHEMRE 31.5 41.6 42.8 57.0 180 375 405 17 4.7 160 6.3 49.0
5 #AEKMNE 45.5 36.9 14.4 85 1230 1850 76 19.0 0.79 140 3.9 8.9
7 ERNERE 3.5 3.1 3.6 46 91 260 10 26 3.2 120 4.5 2.4
8 ARE 0.5 6.3 4.2 13 5.6 74 7.6 1.8 1.3 48 1.7 0.42
9 ZEMKAXS 14.0 5.1 3.6 46 47 340 16 5.6 1.5 530 12 3.2
10 BREKAARSL 18.5 10.2 5.6 33 27 110 25 6.7 1.5 170 4.0 3.1
11 ZRmAERE 29.5 13.4 9.5 84 S5 565 50 12 0.91 270 50 9.2
12 ZmZA%EFS 67.0 18.1 10.0 155 73.0 960 85 15 1.1 205 5.3  15.0
13 Z"EAEHE 80.5 29.1 20.2 157 37 1080 90 18 1.1 230 5.7 21.0
14  ZEHRBWEH S 92.5 50.3 15.2 151 78 730 130 20 2.0 210 5.8  17.0
15 —ZmHH 93.5 22.8 14.5 213 81 1330 120 20 2.0 250 6.8 24.0
16 BRERSA 89.5 33.0 17.6 128 130 800 110 21.0 3.1 170 5.5 22,0
17 AW-TZRA%RRSE 34.5 17.3 6.8 126 46 610 74 15 0.97 210 5.5 13.0
18 HAW_ZABHE 425 236 10.3 147 47 610 98 19 2.5 260 6.4 18.0
19 =HER%H 135 48.7 25.6 211 140 1685 190 37 5.5 . 310 6.6 29.0
20 BAW_=HE 53.5 15.7 15.3 151 900 1520 110 12.0 1.5 260 6.3 14.0
21 BR=EfAKMmRE 22.5 18.9 29.7 58 520 610 165 60 7.7 310 7.0 21.0
22 BE#AKmRAE 2.5 7.9 29.0 24 640 250 180 60 13 320 7.4 22.0
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Fig.3 Comparison diagram of the pelitic metamorphic
rocks in B.C formations_of the Longshoushan Group
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GEOCHEMICAL CHARACTERISTICS AND THE
TECTONIC SETTING OF THE LONGSHOUSHAN
GROUP IN THE DONGDASHAN AREA, GANSU PROVINCE

HU Neng-gao
(School of Earth Sciences and Resources Management , Chang'an University, Xi’an 710054, China )

Abstract; The Longshoushan Group of Paleoproterozoic age in the Dongdashan district is a metamorphic terrane composed of meta-
morphic rocks of amphibolite facies. According to characteristics of rock combination, the group can be divided into four forma-
tions: the Formation A is mainly composed of gneiss and amphibolite interclated with minor fels, marble and two — mica quartz
schist; the Formation B mainly quariz schist and mica schist interclated with quartzite, feldspar quartzite and thin marble; the For-
mation C mainly mica schist and quartz schist interclated with amphibolite and marble; the Formation D mainly intermediate-thick
marble interclated with calcareous schist, mica schist and fels. The metamorphic rocks of Formation A mainly derived from vol-
canic rocks with minor sedimentary rocks. The protoliths of both Formation B and C are mainly greywacke-pelite, whereas the for-
mer has more interclated beds of quartz sandstone than the later, and the later has interclated beds of basic volcanics. The protolith
of Formation D is mainly carbonate rocks.

The basic volcanics of Formations A and C is characterized by weak alkaline in composition, originated in an environment of
rift inside plate. The metapelites in Formations B and C are close to the mean of post Archean pelites in petrochemistry, trace ele-
ments and REE. In contrast to Formation B, the metapelites of Formation C are richer in REE, smaller 8g,, larger (La/Lu)y,
lower in contents of Cr, Ni and Co, higher in contents of Rb, Ba, Hf, Nb and Ta, lower in contents of FeQ, MgO, CaQ and
NayO, and higher in contents of P,Os, Ti0, and K,O. These characteristics of the protoliths of the Longshoushan Group indicate
that the activity of the rift in the western part of the Northern China Platform varied from strong to weak with time from early to
late.

Key worlds: Longshoushan Group; determination of parent rocks; tectonic setting; Gansu
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