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The evidence of Cenozoic magmatic activity from science deep drilling TKO01
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Abstract: LA-MC-ICP MS zircon U-Pb dating yielded the age of 63.54 =0.53 Ma for alkali gabbro from science
deep drilling TKO1 in Dingqiao, southern Tongling ore district. The age of alkali gabbro indicates intrusive mag-
ma activity in Cenozoic period. Major and trace elements suggest these igneous rocks in TKO1 are characterized
by high content of potassium (K,O 1.75% on average), rich alkali (K,O+ Na,O 3.90% on average), titanium
(TiO; 1.58% on average) and LREEs, thus belonging to peraluminous series. In addition, samples fall in
shoshonite and calcium alkaline area in SiO, — K,O diagram. Mineral fractional crystallization occurred during
the evolution of magma. eHf(¢) values of alkali gabbro are —4.7~ —11.5. It is inferred that alkali gabbros in
TKO1 were derived from enriched mantle with less contamination by continental material, and that the magma
formed in the tectonic setting of continental intraplate extension.
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Table 2 Analyses of chemical compositions ( wy/% ) and analyses of trace and REE elements compositions ( wy/10~¢)

for the samples of alkali gabbro in science deep drilling TK01

eSS TKO01-1288.76 TK01-1310. 06 TKO01-1317.86 TKO01-1324 TK01-1329.9
SiO, 45.38 52.42 44.78 46.04 46.61
TiO, 1.57 1.64 1.59 1.53 1.58
ALO; 12.27 13.33 12.87 12.95 12.81
Fe,04 2.78 1.31 1.18 2.08 2.82
FeO 12.31 8.39 9.09 7.14 6.57
MnO 0.32 0.26 0.22 0.15 0.15
MgO 7.44 4.62 7.26 7.05 7.42
Ca0 6.82 6.8 9.45 8.94 8.6
Na,O 0.45 2.78 2.05 2.74 2.71
K,O 0.45 1.06 2.6 2.49 2.16
P,0s 0.53 0.57 0.48 0.52 0.54
LOI 9.52 6.64 8.17 8.21 8
Total 99.85 99.82 99.75 99.84 99.96
K,0/ (K,0O+ Na,O) 0.5 0.28 0.56 0.48 0.44
K,O+ Na,O 0.9 3.84 4.65 5.23 4.87
Be 1.07 1.51 1.49 1.67 1.52
Sc 22.4 21.9 24.3 22.2 21.8
A 257 248 270 253 243
Cr 484 259 397 374 378
Co 54.5 32.4 39.5 38.8 39.6
Ni 259 59.8 144 157 164
Cu 40.7 120 65.5 48.3 50.3
Zn 263 872 346 101 113
Ga 19 19 18.9 20 18.9
Rb 43.4 63.7 211 192 151
Sr 372 1113 1442 1303 1040
Y 25.5 25 26.5 27 25.6
Zt 231 231 205 230 219
Nb 16.2 15.9 15.1 16.7 15.6
Cs 4.73 5.49 39.3 42.6 34.2
Ba 102 325 540 766 550
La 50.5 54.3 47.4 57.8 53.9
Ce 104 106 93.1 114 107
Pr 12.5 13.1 11.3 14 12.8
Nd 49.2 50.7 45 55.3 50.9
Sm 8.83 8.97 8.38 9.48 9.18
Eu 1.69 1.96 2.23 2.57 2.38
Gd 7.35 7.49 7.01 7.94 7.73
Th 1.14 1.19 1.13 1.29 1.2
Dy 5.47 5.78 5.73 6.08 5.93
Ho 1 1 1.04 1.07 1.02
Er 2.93 2.89 2.88 3.1 2.86
Tm 0.42 0.41 0.42 0.43 0.41
Yb 2.5 2.36 2.55 2.55 2.32
Lu 0.34 0.33 0.34 0.35 0.32
Hf 6.06 5.85 5.27 5.85 5.47
Ta 0.97 0.97 0.91 0.99 0.92
Pb 87 849 779 37.6 37.9
Th 8.14 8.17 7.23 8.57 7.94
U 1.43 1.42 1.31 1.46 1.37
> REE 275.95 247.86 257.95 256.48 228.51
LREE/HREE 11.1 10.72 10.84 10.96 9.83
5Eu 0.88 0.62 0.84 0.71 0.87
5Ce 0.94 0.97 0.95 0.93 0.94

¥: 8Eu=Eu/ v/Sm*Gds 8Ce=Ce/ +v/La*Pro
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BEFRES TKO1 TP E MR 5 1) 5 s ek
Hf [ 47 2 20 B 45 3R (3% 3) R B, 3 ANl /i
oL/ VTHIAE /N T 0.002, UEWIES A B 2 J U
PERRD HE BB Do BTl A i 7o Lu/ T HI E
fHYEFIN0.282 437~0.282 640CF-3)°40.235 434D,

PR A TS eHICHO)ARIE A — 11.86 ~
—4.68CTF ¥ —7.43)(E 8), HEalHER Crpyy)
0.91~1.18 GaC V34 1.06 Gad. Ff 5 1E A HE
BESCAE R e KT L4l i AP, 3R I 5 SRR X AT RE 52
Sl Hb 5 ) TR G B U T E AR M (R AR T AR,
2007)-

&3 BEFRH TKO1 PRMEEKE TK01-1330.9 FISEHR HE R RS 4R
Table 3 Zircon Hf isotopic compositions of alkali gabbro in science deep drilling TKO01

JERE t/Ma 76y b/1THE OLu/1THI V7oH{/VTTHE 26 eHI()  tpw/Ma  tpwp/Ma from
TKO01-1330.9-1 63.94 0.081 863 0.002 265 0.282446  0.000027 —11.53 1179 1785 —0.9317910
TKO01-1330.9-2 63.29 0.080 851 0.002 913 0.282640  0.000026 —4.68 913 1352 —0.9122678
TK01-1330.9-3 78.86 0.038 717 0.001 161 0.282437  0.000027 —11.86 1157 1795 —0.9650168
TKO01-1330.9-4 63. 40 0.047 800 0.001 478 0.282507  0.000020 —9.37 1067 1647 —0.9554881
TK01-1330.9-5 63.54 0.061 649 0.001 876 0.282571  0.000026 —7.12 987 1505 —0.9434903

¥ eHI(:) =10 000 x {C7OH/7THD (70 Lu/TTHD X Cet — 1)/ CTHE/THD (g, o= C 7L/ 7THD e X (e — 1) — 1) tpy=1/AXIn {1 +
ATHL/YTHD ~7HE/THD py/ CTLu/HD o~ Lo/ HD pu b t6m = tom= Coom £ X oo = O/ e = S S = CTLu/YHD/

L/ T HD g — 1, A = 1.867 X 1071 ¢ 1,

CV70 Lo/Y7 HO, A CTH/TTHD, O B &I E A, 70 Lo/ HD g = 0.033 2,

CTHE/THD crur,0 = 0.282 7725 (70 Lo/ "HDpy = 0.038 4, C7OHE/7HD py = 0.283 255 (70 Lo/ THD g = 0.0155 foo = CTLu/ VT HD gy e/
ML/ HDer = 1 fo= frwns fou= CLu/THDpy/ Q7 Lo/ THD e — 1> ¢ A8 A 45 AR R -
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Fig. 8 Zircon Lu-Hf isotopic compositions of alkali gabbro

in science deep drilling TKO1
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