38 B
2017 4£ 3 A

fr K
EAST CHINA GEOLOGY

|

Vol. 38 No. 1
Mar. 2017

DOI.:10.16788/j.hddz.32-1865/P.2017.01.003

T I 1 M\ 22 0 5 0 TR L BR AL 22 R AR X HE

BTk IS AR AL REL

QHZAFHRMFEIRFIRANELBERT LH AR ER LR E B 210023;
2ILHEHFREF LI 8K 210018;
3Lty WARAE,HE 210041

FEE T J0 M A 2 R A VR T R X A R X T A D T A R Y A R R Ak 2 R AT BE
B —EMMAIME R —ENERE, XESHA N EEET ARNAH%  ERITE MR ITR
+ e E . Se-Nd [l F AEE A HI[F AR ST g, DU — 2B BRI P A B AR I 22 . B R AR
SR BRTIHEME N FE S AR BGHE T WAL A 3 om0 R R AR 2 B X s iR A PRk L& R
BN R pL B rh— BRI . 5T I8 AR E A RO B R A 45 iR 2 REE, 2 LREE il £ HREE
SEAE S HEEE Th. USRS FRATE, BAHEN Eu (55 . U008 J5 & H & 07 55 00 352 ) i
%, WIS A AR SeNd W47 3R 41 AE 7R A R IR T w4 e A A R BRI s A HE [
o 2% 2k B 7 2 SR N A R P R R A R 22 1 Hb TS W BN A R B I R R B RS A R TS A A

B AT 1 TE L

SRR A0 U MR s TR A A

HE 5SS P59 SCERARIRAG : A

KL R 7 B 7 e 3 [ e T 200 B Bk 2 &
JE B — EEASE 7 AR B P R K
UM SRZR R LT 5 DR Bt P AR B T S A
THEX (K 1), EZRAMHEB A5 AT
B U s R A5 AR S Y Hoh i R R B R
A5 2 PR, — PO PR TE R A A 5 KA R it P
JICH) SR A 8 R S R AT AN AR e A XA A T
G R IR 0 5 ) — R h R ACE S kLA
R AT ) AR AL G & BB R A B T S
4 DX A LR AT PRI JPs A 72 3 g R T k45

T 0 AR A T R T i R AR
S PS40 114 i A DB 6 L L 3 DL By o ik
BT EA TR R T A N A L
i 1m0 L3 sy S LT AR T 4R A 1 23 L
FUBE A AL R BT LUK EE™ o A SO 228k IR

x A HHEA:2016-05-28 &1iT B #8:2016-06-09

REHE AR

XEHE:2096-1871(2017)01-021-07

JAT 5 A 19 2 A 2 R BR A 22 R AR AT R0 T8
P W\ 23 3 T A ) 22 e

1 FRMEIER MK RIS

T IR B M X A TRV T iR LT A AR
HB A R A AR AE K A B R K IL T N2 4
BT EENZ S B EXTY . T IR AL
FILI548 rE B A B8 JE i Z 8], & NNE
] J A, 32 S 4 il r sl B R E R K Y
60 km. 9§ ZJ 20 km, & @ 21 200 km® ™ (]
Ib) . JFA PN M A T 2 B A L B O FA B B
(WO Z 18], Ho A5z 3 AR Kb 2445 1 JE R I 22 H
sk, K 29 56 km, % 2y 24 km, 10 Y N
1032 km?t!,

TR ENHZE LR =& R A MHNA

E&TB:ERARBFRSEFEESIE 0 HH 5 :41102123) v = b JT I8 25/ 50 H 7 T8 B K JCLL S 7530 25 JA8 18 3 10 5 i 1 F o6
ZHFSE (0 H 445 :1212011120864) 7 VLA (& EHFRD & = WIR AR5 M SRS 7 MIF R BEA %D .

E—IEFEE T w1989 AL LB L B R R Rl
BIRAEHEE N : LU, 1983 44 . & i+ A A%E .



22 -+ F\

e Jit

2017 4

430°N

114°E 116°E 118°E 120°E 122°E

(b) ®
32°00'N . oot
N A~ P
3esONE /) G
S (TNt '
® uumfj
K="
/ e&% :
[ > /o
f"ammgyﬁ"}ééﬁ
svarn| e i
| °. 6
[
| o
2 | SIS
[ & P s FIIE e
330N F [Ca] K F 14l Lol 1k
" TFWE KL
"y [ 4l
,‘,“”;,;‘ ce | R B 4L 0 24 Gkm
118°30'E 118°45'E
BT VLA R i RO A bl B TR &1 Ca) T 96 435 1 b 5 7]
P (b) (4 Sk (14 & 4D
Fig. 1 Sketch geologic map (a) of mineralization belt in

the Middle and Lower Reaches of Yangtze River
and sketch geologic map (b)of the Ningwu basin
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Fig. 2 Chondrite-normalized REE distribution patterns

of the ore-bearing rocks from the Ningwu and

Luzong basins
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Fig. 3 Primitive mantel-normalized trace elements pat-

terns of the ore-bearing rocks from the Ningwu

and Luzong basins
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Table 1 Sr and Nd isotopic compositions for the ore-bearing rocks from the Ningwu basin
F=XlN AEWS /Ma  8"Rb/%5Sr 87Sr/86 Sr 26 (%7Sr/%6Sr)i 7Sm/M"Nd "Nd/"Nd 26 ena() Tpwmz/Ga

jrf[J_[ NW23-1 131 0.385 761 0.707 111 9 0.706 393 0.114 725 0.512 335 7 —4.54 1. 30

MEIl ZK4141-8 130 0.118 419 0.707 508 10 0.707 289 0.128 535 0.512 404 5 —3.43 1. 20

[l WS01-5 132 0.172 462 0.707 223 8 0.706 899 0.135 099 0.512 253 6 —6.47 1.45

F’:ﬂﬁ TCO1-1 124 0.150 873 0. 706 053 8 0.705 787 0. 124 445 0.512 341 8 —4. 65 1. 30

FH 1L NW22-2 131 0. 389 252 0.707 029 8 0.706 304 0.119 576 0.512 199 4 —7.28 1.52
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Fig. 4  (*"Sr/* Sr); vs.ena(¢) diagram of the ore-bearing

rocks in the Ningwu basin and intrusive rocks in

the Luzong basin
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Table 2 Zircon Hf isotopic compositions for the ore-bearing rocks from the Ningwu basin
R R OHL/ 76 Lu/ Yb/ s/ C7HE/ Tom/  Tomz/
HE S 1T ’ TR ’ 171y ° Ma  HD, Ga  Ga SO
7l NW23-1
NW23-Hf1-03 0.282 612 0.000 059 0.003 420 0.000 124 0.111 282 0.003 287 131 0.282604 0.97 1.38 —3.07
NW23-Hf1-04 0.282 478 0.000 085 0.017 018 0.000 176 0.527 202 0.006 254 126 0.282438 1.90 1.75 —9.04
NW23-H{1-09 0. 282 547 0.000 050 0.004 602 0.000 106 0.160 404 0.003 593 137 0.282536 1.10 1.53 —5.36
NW23-Hf1-10 0. 282 506 0.000 065 0.006 915 0.000 186 0.205 760 0.004 691 128 0.282490 1.25 1.63 —7.17
NW23-Hf1-12 0.282 517 0.000 068 0.008 931 0.000 033 0.291 131 0.003 316 131 0.282495 1.32 1.62 —6.93
NW23-Hf1-18 0.282 362 0.000 194 0.006 525 0.000 080 0.205 459 0.002 755 126 0.282346 1.48 1.95 —12.30
M1l ZK4141-8
ZK4141-H{8-1 0.282 603 0.000 042 0.001 720 0.000 062 0.047 199 0.001 735 129 0.282599 0.94 1.39 —3.30
ZK4141-H{8-2 0. 282 555 0.000 042 0.002 103 0.000 025 0.060 675 0.001 051 131 0.282 550 1.02 1.50 —4.98
ZK4141-HI8-7 0.282 409 0.000 032 0.001 239 0.000 014 0.035 550 0.000 250 132 0.282405 1.20 1.82 —10.07
ZK4141-HI8-8 0. 282 450 0.000 039 0.000 816 0.000 014 0.022 644 0.000 301 128  0.282448 1.13 1.73 —8.66
ZK4141-HI8-9 0.282 428 0.000 029 0.000 541 0.000 007 0.016 303 0.000 177 127 0.282427 1.15 1.78 —9.43
7ZK4141-Hf8-17 0.282 430 0.000 039 0.001 204 0.000 043 0.035 844 0.001 187 135 0.282 427 1.17 1.77 —9.23
7ZK4141-Hf8-18 0.282 315 0.000 075 0.000 829 0.000 007 0.021 682 0.000 178 125 0.282 313 1.32 2.03 —13.48
1l ZK4041-36
ZK4041-Hf36-6 0.282 598 0.000 041 0.001 224 0.000 048 0.031 279 0.001 194 123 0.282596 0.93 1.40 —3.55
ZK4041-Hf36-11 0. 282 657 0.000 044 0.004 163 0.000 001 0.125 438 0.000 472 137 0.282 647 0.92 1.28 —1.42
My WS01-5
WS01-Hf5-01 0.282 477 0.000 074 0.001 386 0.000 023 0.037 269 0.000 802 130 0.282474 1.11 1.67 —7.71
WS01-Hf5-04 0.282 497 0.000 044 0.001 530 0.000 063 0.038 591 0.001 549 134 0.282493 1.09 1.62 —6.92
WS01-Hf5-05 0.282 461 0.000 033 0.000 554 0.000 003 0.013 485 0.000 073 135 0.282459 1.11 1.70 —8.10
WS01-Hf5-10 0.282 496 0.000 060 0.000 785 0.000 006 0.020 392 0.000 387 129 0.282494 1.07 1.62 —7.00
WS01-Hf5-14 0.282 460 0.000 037 0.000 855 0.000 008 0.020 720 0.000 210 135 0.282 458 1.12 1.70 —8.14
WS01-Hf5-16 0.282 264 0.000 065 0.001 724 0.000 056 0.046 763 0.001 442 130 0.282259 1.42 2.14 —15.28
WS01-Hf5-17 0.282 541 0.000 034 0.000 782 0.000 023 0.019 440 0.000 551 134 0.282539 1.00 1.52 —5.30
WS01-Hf5-18 0.282 449 0.000 030 0.001 050 0.000 012 0.024 801 0.000 329 130 0.282446 1.14 1.73 —8.68
WS01-Hf5-19 0.282 463 0.000 052 0.001 071 0.000 043 0.026 428 0.001 087 134 0.282461 1.12 1.70 —8.08
WS01-H{5-20 0. 282 559 0.000 028 0.000 593 0.000 011 0.013 969 0.000 243 130 0.282558 0.97 1.48 —4.72
Fg &) TCO1-17
TCO01-Hf17-01 0. 282 507 0.000 104 0.000 959 0.000 023 0.025 124 0.000 814 130 0.282505 1.05 1.60 —6.59
TCO01-Hf17-08 0. 282 554 0.000 041 0.000 508 0.000 008 0.010 487 0.000 188 123 0.282553 0.98 1.50 —5.04
TCO01-Hf17-09 0.282 504 0.000 083 0.000 586 0.000 040 0.013 246 0.000 992 120 0.282503 1.05 1.61 —6.88
TCO1-Hf17-12 0.282 510 0.000 147 0.000 994 0.000 051 0.023 622 0.001 367 125 0.282 507 1.05 1.60 —6.62
TCO1-Hf17-13 0.282 456 0.000 112 0.000 408 0.000 011 0.008 457 0.000 240 121 0.282 455 1.11 1.72 —8.57
H 411 BXS01-1
BXS01-Hf1-11 0.282 436 0.000 370 0.005 144 0.000 242 0.206 729 0.017 771 130 0.282424 1.30 1.78 —9.46
BXS01-Hf1-18 0.282 589 0.000 053 0.007 431 0.000 305 0.231 235 0.007 978 128  0.282571 1.13 1.45 —4.30
BXS01-Hf1-20 0.282 430 0.000 255 0.004 787 0.000 238 0.148 627 0.007 447 132 0.282419 1.29 1.79 —9.61
BXS01-Hf1-21 0.282 258 0.000 068 0.004 000 0.000 144 0.138 142 0.007 431 126 0.282248 1.53 2.17 —15.77
HA S
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Geochemical comparison of ore-bearing rocks associated
with iron mineralization in the Ningwu and Luzong basins

GAO Shou-ye', WANG Li-juan®, LU Jian-jun'* , MA Dong-sheng', SONG Ge-wen®
(1 State Key Laboratory for Mineral Deposits Research , School of Earth
Sciences and Engineering , Nanjing University , Nanjing 210023, China ;
2 Geological Survey of Jiangsu Province, Nanjing 210018, China ;
3 Shanghai Meishan Mining co., LTD, Nanjing 210041, China)

Abstract: The Ningwu and Luzong basins in the Yangtze River region are characterized by the occur-
rence of extensive iron ore deposits. The igneous rocks associated with iron deposits in the two basins share
similar petrologic features, although they differ in geochemical and isotopic signatures. To further reveal
the differences of ore-bearing rocks in two basins, this paper conducted comparative study on petrography,
major and trace elements, rare earth elements, Sr-Nd and zircon Hf isotopic compositions of the main ore-
bearing igneous rocks from the two basins. The observation results under microscope show that two basins
have the same mineral assemblages. Analyses of major elements indicate that the rocks are characterized by
medium Si.and high K and Mg, suggestive of intermediate-mafic igneous rocks. Compared with the ore-
bearing strata in the Ningwu basin, the strata in the Luzong basin contain relatively high 2 REE, 2 LREE
and 2 HREE, especially with enrichment in Th and U and obvious negative Eu anomaly, suggesting that
the ore-bearing rocks of the LLuzhong basin contain much crust material. The Sr-Nd isotopic compositions
indicate that the igneous rocks in the two basins were derived from enriched mantle. The lower zircon Hf i-
sotopic compositions of the Luzong basin suggest that during the process of intrusion and evolution of
magma, more crustal materials were added and this process resulted in the reduction of magma viscosity.
Therefore it was more favorable for the iron mineralization in the Luzong basin.
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