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Petrology and tectonic setting of two types of magmatic rocks
produced in early Yanshannian in Changchengling, Yizhang, China
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Abstract: Changchengling Pb-Zn-Sb polymetallic orefield locates in the middle segment of Nanling nonferrous metals
metallogenic belt, there occurs groups of Yanshanian granitic dykes and a few scattered mafic bosses and dykes. These
two types of magmatic rocks are mainly controlled by the northeast-trending regional fracture zone, and are spatially
interweaving. Basaltic, diabasic porphyry and granitic are respectively intruded at the first, second and third stages of
carly Yanshanian periods and gabbro dykes are the latest intruded magmatic rocks probably in later Yanshanian period, so
their petrologic, genetic and geochemical studies are of great significance in understanding of the Yanshanian regional

magmatic evolution, petrogenesis, and tectonic settings of Nanling region. On the base of comprehensive studies on field
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investigation, petrography and rock geochemistry, the petrologic, geochemical and genetic characteristics, tectonic and

geodynamic settings of these two types of magmatic rocks were discussed systematically. The results show that granitic

rocks here with high Si, Al, K and low REE are calc-alkaline and strongly peraluminous, their REE pattern has obvious

tetrad effect, therefore they belong to the S-type; the mafic rocks with high SiO,, REE and low alkali are calc-alkaline

and peraluminous, thus they derive from the mixed crust-mantle. As for basalt, diabase porphyry and gabbro, their Mg#

value and w(Zr)/w(Hf) value increase orderly, the REE partition curves are all right-inclined, but diabase is steeper and

gabbro goes flate. According to the theory of Crustobody geotectonics and the petrologic characteristics, these two types

of magmatic rocks are the products of Yanshanian continental mobilization. With the regular change of intensity and

mode of mantle creep-flow and heat energy convergence in Yanshanian period, the geodynamic setting and crust-mantle

interaction extent transform correspondingly, the depth and compositions of the magma source region change accordingly,

so the genetic, petrologic and geochemical characteristics of these magmatic rocks are all varied obviously with the

magmatic intrusion stages of Yanshanian.

Key words: Changchengling; granitic rock; mafic rock; geochemistry; tectonic setting
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Fig. 1 Geological sketch map of Changchengling area
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Fig. 2 Photos of Changchengling granitic rocks: (a) Explosive magmatic of explosion phenomenon; (b) Granite porphyry invade

limestone; (c) Aphanitic matrix insert into another one(+); (d) Porphyritic texture (+)
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Fig. 3 Photos of Changchengling mafic rocks: (a) Diabase porphyry dyke (already highly altered) intruding into Devonian strata; (b)

Plagioclase phenocryst in basalt wedged with allotriomorphic pyroxe(+); (c) Intersertal texture(—); (d) Gregaritic texture(+); (e) Pores

in diabase porphyry filled with opal and chalcedony(+); (f) Serpentinized and calcitized pyroxene phenocryst in diabase porphyry(+)
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Table 1 Major element compositions of granitic—mafic rocks
wg/%
HE O Hk WY Ig” o043 AR SI DI A/CNK
SiO, TiO, ALO; Fe;O; FeO MnO MgO CaO Na,0O K,O P,0s
oot K71 79.23 0.04 12.10 030 0.64 0.04 035 023 0.18 3.44 0.12 320 036 1.83 8876 725 273
bk K72 76.81 0.05 13.72 030 0.65 0.05 045 027 0.19 3.87 0.15 319 048 1.82 8720 834 275
(NE 1) K76 7194 0.03 1742 0.29 0.65 0.14 036 0.11 0.26 4.92 0.08 357 091 184 8505 5.60 293
K31 7256 0.03 1540 029 0.66 0.12 0.75 1.04 035 3.89 0.13 447 0.60 1.69 82.06 12.67 231
(E\iﬁzﬁ) K32 7472 0.03 14.11 029 0.67 0.12 0.82 097 036 4.13 0.17 3.81 0.63 1.85 84.03 13.12 2.07
K53 73.65 0.0 1451 029 0.67 0.13 0.82 1.09 054 392 0.13 427 0.64 1.80 83.08 13.23 2.04
e Rigeay K77 7434 0.01 1580 0.28 0.68 0.11 0.83 0.20 042 4.58 0.30 326 079 191 8533 1225 2.63
PEA (NW W) K78  70.88 0.02 1696 028 0.68 0.2 1.03 035 033 508 027 428 1.03 191 83.62 1396 254
e Y23 7552 0.02 1434 028 0.69 0.10 078 021 0.18 429 0.16 345 0.61 1.89 86.22 12.61 2.70
(SNIi) Y27 76.01 0.05 1430 028 069 0.05 0.69 005 021 439 0.1 259 0.64 194 87.01 1099 2.75
ypqy K84 79.14 0.03 1171 027 0.70 0.05 0.57 0.02 0.17 3.92 0.09 332 046 2.07 89.42 10.18 2.57
(SNIi) K85 7833 0.05 1331 027 0.70 0.06 048 0.03 028 3.16 0.03 324 033 170 8736 985 3.38
s 2z K60 7598 0.02 1433 027 071 0.11 059 094 028 1.90 0.19 481 0.14 133 81.64 1593 3.39
(SNIi) K61 7444 0.02 17.81 027 0.71 0.10 0.1 004 025 121 0.12 513 0.07 1.18 8093 4.49 9.88
Zit ey Y02 5112 2.63 1697 272 677 0.15 3.81 7.69 259 1.19 029 3.02 1.52 136 38.61 2231 0.87
A (SNI) Y06 5033 261 1723 269 7.11 0.15 412 7.71 264 1.18 028 296 1.69 136 36.87 2322 0.88
f’iiﬁ' PR Y09 48.65 1.89 1731 198 6.64 0.06 438 465 0.68 2.66 024 10.05 122 136 40.90 26.80 1.39
ﬁi’& FHFZE Y19 5448 1.67 1426 2.67 776 0.14 6.71 6.68 1.84 041 0.09 258 041 124 33.18 3461 091

TR MEICEIRR AT W AR S A B IR F WIS SCI IR : GB/T 145062010 FERRERAL 2% 0 J7ides RN AE: 1CP6300
R SRR & 5B AR RS GIE A RN ). 2013 4F 5 H(REEIBTE), 2014 4F 4 H (BER ).

Unit of major and trace element analysis: Hunnan Building Materials and Non-metal Testing and Using Research Institute; Experimental evidence:

GB/T 14506—2010silicate chemical analysis methods; Analysis instrument: ICP6300 inductively coupled plasma emission spectrometer(ICP-AES).
Text time: May 2013(Granitic rocks); April 2014(Mafic rocks). 1) Ig is ignition loss.
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Table 2 REE element compositions of granitic—mafic rocks

—6
wg/10 w(LR)/ w(La)x/ w(La)/
e *REE Ore Oce TEp3
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y wHR)x w(Sm)y w(Yb)x

K71 10.6517.09 2.81 8.70 2.81 0.11 3.21 0.88 0.50 0.92 2.69 0.50 3.51 0.47 30.18 54.85 3.32 2.39 2.18 0.12 0.75 0.65

K72 11.1118.18 2.97 9.26 3.17 0.11 3.17 0.90 1.05 0.89 2.47 0.46 3.42 0.46 28.74 57.63 3.49 2.21 233 0.11 0.76 0.80

K76 3.12 497 0.81 2.50 1.06 0.06 1.04 0.27 3.81 0.21 0.63 0.12 1.04 0.13 7.77 19.77 1.73 1.85 2.16 0.17 0.75 1.54

K31 4.43 7.54 124 3.57 1.72 0.05 1.77 0.49 0.68 0.42 1.05 0.23 1.77 0.22 11.24 25.16 2.80 1.62 1.79 0.09 0.78 0.89

K32 436 7.06 1.20 3.54 1.72 0.04 1.75 0.51 0.92 0.44 124 0.25 195 0.24 1391 2522 246 1.60 1.61 0.07 0.74 094

K53 5.76 11.73 1.69 5.29 2.15 0.07 2.10 0.56 0.88 0.47 1.41 0.26 2.15 0.27 15.64 34.77 3.29 1.69 1.92 0.09 091 0.93

K77 3.15 4.64 0.71 2.26 0.78 0.03 0.81 0.23 1.07 0.20 0.54 0.11 0.98 0.15 6.40 15.66 2.83 2.54 230 0.1 0.73 1.13

K78 295 4.74 0.77 2.30 1.00 0.03 0.86 0.26 0.94 0.19 0.57 0.12 1.13 0.15 7.49 16.01 2.80 1.86 1.88 0.10 0.75 1.17

Y23 4.14 7.05 1.19 3.49 136 0.06 1.30 0.35 1.76 0.25 0.76 0.16 1.33 0.18 8.67 23.37 2.83 1.92 223 0.13 0.77 1.26

Y27 11.1717.58 2.76 8.34 2.73 0.10 3.11 0.89 0.40 0.90 2.65 0.48 3.33 0.45 31.12 54.89 3.50 2.58 240 0.10 0.75 0.63

K84 10.9517.22 2.74 7.45 2.18 0.05 2.00 0.59 0.41 0.57 1.70 0.34 2.72 0.36 18.78 49.26 4.67 3.16 2.89 0.07 0.75 0.73

K85 14.6525.44 4.05 10.84 2.42 0.04 2.03 0.56 1.05 0.59 1.69 0.34 2.84 0.41 19.89 66.97 6.03 3.81 3.70 0.05 0.80 0.93

K60 2.99 5.64 1.02 3.10 1.67 0.06 1.66 0.49 1.42 0.37 1.01 0.22 1.94 0.25 13.42 21.84 1.97 1.13 .11 0.12 0.79 1.13

K61 8.63 11.51 2.47 7.04 2.41 0.08 2.00 0.53 0.97 0.43 1.23 0.24 2.10 0.29 14.64 39.94 4.12 2.25 294 0.11 0.60 0.90

Y02 23.2342.58 5.51 23.16 5.60 1.87 5.85 0.87 5.16 1.03 2.89 0.39 2.60 0.39 25.58121.14 5.31 2.61 6.03 0.99 0.86

Y06 20.2840.40 5.20 22.65 5.19 1.80 5.78 0.86 4.96 0.98 2.98 0.39 2.45 0.40 24.66114.31 5.08 2.46 5.60 1.00 091

Y09 16.1733.70 4.26 18.19 431 1.35 4.69 0.70 4.07 0.85 2.47 0.34 2.20 0.34 20.99 93.62 4.98 2.37 498 091 0.94

Y19 6.78 14.53 1.98 9.67 2.95 1.09 3.95 0.64 4.07 0.82 2.44 0.31 2.05 0.30 20.24 51.57 2.53 1.45 224 097 092

Faboe MR Ky Tl = = O Wi ar ik ot #7775 : GB/T14506.30-2010(FE4 i), GB/T14506.28, 29, 30-2010(%E
BT MRASCRS s HL IR & 55 B8 7 1 (ICP-MS) » Unit of REE analysis: Test Center Analysis of 230 Nuclear Industry Research; Experimental
evidence: GB/T14506.30—2010(Granitic rocks); GB/T14506.28, 29, 30—2010(Mafic rocks); Analysis instrument: Inductively coupled plasma mass

spectrometry(ICP-MS).
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Fig. 8 Chondrite-normalized REE patterns®*: (a) Granitic rocks; (b) Mafic rocks
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Table 3 Trace element compositions of granitic—mafic rocks (wg/10™%)
5 Li Ba Th U Ta Nb Zr Hf Cd Cr Rb Sr
K71 167.40  530.50 17.23  21.64  55.61 57.41 36.89 1.70 0.03 97.23 681.90 46.79
K72 217.10 63990 18.57 2146 6l1.16 63.88 39.57 1.89 0.21 95.13 831.64 58.76
K76 862.60 915,60 11.60  9.58  190.14  92.90 20.11 1.90 0.35 77.06 194145 4479
K31 678.60  846.70  11.28 12.04 11428 76.48 22.28 1.74 0.15 11770 135892  46.40
K32 665.10 864.80 12.09 1596 108.53 77.42 18.49 1.47 0.05 11440 1248.84  34.61
K53 721.90 60.62 12.89 15.65 108.82  78.51 23.23 1.60 0.04 92.62 1255.52  23.07
K77 487.70  310.70 9.65 9.59 23577 78.18 17.98 2.15 0.68 67.16 226145  20.93
K78 45520 86630  11.26  12.35 24799  60.18 24.69 2.80 0.25 76.45 1994.75  36.27
Y23 682.00 594.00 1386 1028 119.70  87.03 16.79 1.28 0.31 68.01 1492.10  21.70
Y27 249.20  717.80 19.66 17.00  62.92 66.41 40.56 1.86 043 152.60  847.73 20.18
K84 33330 385.10 20.07 1483  74.36 75.94 38.10 1.84 0.03 80.88 959.22 11.78
K85 392.30 31.97 19.49 4.6l 72.59 74.90 37.63 1.87 0.21 68.91 1038.16 13.87
K60  2066.00 608.50 13.95 1221 11849  95.52 18.35 1.30 042  137.00 1104.55  25.60
K61 3627.00 65530 1575 886  126.56  99.30  20.52 1.49 0.23 88.07 853.77 25.28
Y02 0.35 31350 220 0.41 0.34 1456 15241 578 1.74 25.17
Y06 0.40 79.85 1.88 0.35 4.47 1401  146.59 5.89 1.84 35.26
Y09 84.30 90.85 1.79 0.39 243 12.18 15095 5.82 2.39 29.20
Y19 2.05 108.50 1.57 0.28 0.81 5.73 75.17 423 3.65 168.40
_ 104? _ 103? (b) e — Y02
2 103 [ 4 = i °— Y06
e 3 g =— Y09
s 10| 5 100k Y
£ £ f
2 100} %1@5
a E = ;
5 10 3
¥ f ¥
1072 Ol
Ba U Ta La Pr Nd Hf Eu Dy Ho Lu
Ba U Ta La Sr Zr Eu Dy Yb Th K Nb Ce P Zr Sm Ti Y Yb

B9 i 7 38 J5Udn M b bl o ke oy ] )

Fig. 9 Primitive mantle-normalized trace element spider grams™®¥: (a) Granitic rocks; (b) Mafic rocks
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