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Discovery of gabbro diorite in Longqiao deposit of Lu-Zong volcanic Basin,
eastern China, and its petrology and chronology
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Abstract

The Longgiao iron deposit is a large iron deposit in the middle and lower reaches of the Yangtze River

metallogenic belt. The main orebody is located in marlite, brecciated limestone and argillaceous siltstone of Tri-
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assic Dongmaanshan Formation, the single iron orebody resources have reached more than 100 million tons, with
distinct metallogenic characteristics, but its genesis remains a problem of much controversy. Previous researchers
thought that syenite intrusion in the mining area is closely related to mineralization. During the exploration of
the Longqiao iron deposit, the authors found gabbro diorite in the depth of the central part of the deposit, thus
providing new clues to the genesis of the Longqgiao deposit. In this paper, the authors carried out petrologic,
geochemical and chronological study of gabbro diorite on the basis of detailed geological field work. Gabbro
diorite rock occurs as a stock, and is cut by syenite. Some near-ore parts develop diopside skarn alteration. Gab-
bro diorite is composed mainly of feldspar (60% ), potassium feldspar (10% ), augite (10% ), and hornblende
(5% ). Compared with syenite, gabbro diorite obviously has characteristics of low silicon, low potassium and
high iron content. Zircon LA ICP-MS dating results show that the gabbro diorite age is (133.5+0.8) Ma.
Based on previous researches on the Longgiao deposits, the authors hold that gabbro diorite is closely related to
mineralization of the Longgiao deposit, diagenetic and metallogenic processes took place almost at the same time,
and syenite as a later intrusion cut across the orebody. Through a comparison with Lu-Zong volcanic basin and
other iron ore deposits, the authors consider that the syenite had nothing to do with mineralization, and diorite
intrusive rock was the mother rock of mineralization in LLu-Zong volcanic basin. (The Longqgiao iron ore deposit is
close to Lu-Zong basin, Ningwu porphyrite type iron ore deposit and southeast Hubei skarn type iron ore deposit
in diagenetic and metallogenic epoch, belonging to the second period product of the mineralization and diagenetic
activities in the middle and lower reaches of the Yangtze River metallogenic belt. Diorite intrusive rock was a
necessary condition for the skarn and porphyrite iron ore mineralization in the metallogenic belt. Syenite intru-
sive rocks were later than the second stage of magmatism and mineralization, and hence had nothing to do with
the iron mineralization.

Key words: geochemistry, Longqiao iron deposit, diorite, diagenetic and metallogenic epoch, skarn de-

posit, Lu-Zong Basin
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Fig. 1 Tectonic position (a) and geological sketch map (b) of Lu-Zong volcanic basinCafter Zhou et al., 2010)
1—Cretaceous Fushan Formation; 2—Cretaceous Shuangmiao Formation; 3—Cretaceous Zhuangiao Formation; 4—Cretaceous Longmenyuan For-
mation; 5—Jurassic Luoling Formation; 6—Cretaceous monzonite; 7—Cretaceous syenite; 8—Cretaceous granite; 9—Iron deposit; 10—Copper

deposits 11—Lead-zinc deposit; 12—Gold uranium deposit; 13—Alunite deposit; 14—Fault
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Fig. 2 Simplified geological map of 'the area around the Longgiao iron deposit (modified after Wu et al., 1996)

1—Cretaceous Zhuangiao Formation; 2—Cretaceous Longmenyuan Formation: 3—Jurassic middle Luoling Formation; 4—]Jurassic lower Luoling

Formation: 5—Jurassic Moshan Formation; ‘6—Triassic Dongmaanshan Formation; 7—Cretaceous andesitic porphyrite dike; 8 —Cretaceous

syenite; 9—Cretaceous monzonite; 10—Anticlinal axis; 11—Fault; 12—Plane projection of orebody
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Fig. 4 Photograph and images of gabbro diorite and syenite in the Longgiao deposit
a. Contact line of gabbro diorite and skarn with gabbro diorite subjected to skarn alteration b. Photomicrograph of fresh gabbro diorite crossed
nicols  c¢. Back-scattered electron images of gabbro diorite d. Hand sample photo of gabbro diorite subjected to skarn alteration e. Albitized gabbro
diorite with diopside and magnetite crossed nicols  f. Diopside vein cutting fresh gabbro diorite crossed nicols g. Contact line of syenite and sand-

stone h. Photomicrograph of syenite crossed nicols
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Fig. 5 Classification diagram of feldspars a and pyroxene b in the Longgiao deposit
Ab—Albite An—Anorthite Or—Orthoclase
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Table 1  Results of electron microprobe analysis of feldspar from the Longqiao iron deposit

w B % 8

SiO, ALOs CaO Na,O K,O Si Al Ca Na K An Ab Or

LQ-14-1 64.054 24.841 2.447 9.755 0.557 2.7781 1.2698 0.1137 0.8203 0.0308 11.79 85.02 3.19
LQ-13-1 54.366 27.756 10.706  5.085 0.213  2.4948 1.5011 0.5264 0.4524 0.0125 53.10 45.64 1.26
LQ-13-2 54.110 27.796 10.846  4.863 0.210  2.4903 1.5077 0.5348 0.4339 0.0123  54.51 44.23 1.26
LQ-13-3 54.591 27.405 10.364 5.263 0.257 2.5099 1.4850 0.5106 0.4692 0.0151 51.32 47.16 1.52
LQ-14-1 64.264 18.426 0.114 0.686 15.842 2.9891 1.0101 0.0057 0.0619 0.9400 0.56 6.14 93.30

ICP-MS
ICP-MS Agilent Agi-
lent 7500a ShieldTorch
CL Coherent
LA-  Inc. GeolLasPro 193

ICP-MS U-Pb nm  ComPex102 ArF
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Table 2 Results of electron microprobe analysis of pyroxene from the Longgiao iron deposit
My LQ-15-1 LQ-15-2 LQ-15-3 LQ-154 LQ-13-1 LQ-13-2
w(B)/ %
SiO, 52.037 54.213 52.482 51.488 54.252 52.673
TiO, 0.408 0.136 0.716 1.17 0.020 0.606
AL Os 3.102 1.435 2.899 3.704 0.450 3.465
Cry,04 0.008 0 0.005 0.016 0 0
TFeO 2.164 0.979 1.430 1.570 5.885 8.722
MnO 0.135 0.183 0.140 0.201 0.361 0.208
MgO 16.792 17.663 16.871 16.535 15.520 18.093
CaO 25.759 26.285 25.984 25.847 24.184 12.612
Na,O 0.013 0.001 0 0.004 0.188 0.550
K,O 0.010 0 0.004 0 0.006 0.408
ET 6 MERT I
Si 1.8951 1.9520 1.9029 1.8708 1.9874 1.9614
AICIVD 0.1050 0.0480 0.0971 0.1292 0.0127 0.0387
AICVD 0.0282 0.0129 0.0268 0.0294 0.0068 0.1134
Ti 0.0112 0.0037 0.0195 0.0320 0.0006 0.0170
Cr 0.0002 0 0.0001 0.0005 0 0
Fel* 0.0828 0.0415 0.0468 0.0533 0.0275 0
Fe?* 0 0 0 0 0.1523 0.2733
Mn 0.0042 0.0056 0.0043 0.0062 0.0112 0.0066
Mg 0.9116 0.9481 0.9119 0.8956 0.8475 1.0044
Ca 1.0051 1.0141 1.0095 1.0062 0.9492 0.5032
Na 0.0009 0.0001 0 0. 0003 0.0134 0.0397
K 0.0005 0 0.0002 0 0.0003 0.0194
Wo 50.58 50.77 51.27 51.45 47.43 27.54
En 45.87 47.47 46.32 45.79 42.35 54.97
Fs 3.50 1.75 2.41 2.74 9.55 15.32
Ac 0.05 0 0 0.01 0.67 2.17
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Fig. 6 SiO,-(K,;O+ Na,O) diagram of concealed gabbro diorite and syenite from the Longgiao iron deposit Ca, base map after Middle-
mosts 1994) and A/ NK-A/CNK diagram of the onggiao iron deposit (b, base map after Maniar et al. » 1989)(data in Ningwu diorite
after Ningwu Project Groups 1977)
The number in the diagram represent: 1—Olivine gabbro; 2a—Alkali gabbro; 2b—Sub-alkali gabbro; 3—Gabbro diorite; 4—Diorite; 5—Granodiorites
6—Granite; 7—Quartzolite; 8—Monzogabbro; 9—Monzodiorite; 10—Monzonites 11——Quartz monzonite; 12—Syenite; 13—Foid gabbros 14—Foid
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3
Table 3 Major elements analytical results of concealed gabbro diorite and syenite intrusions in the Longgiao iron deposit
SO, ALO; CaO FeO3 KO MgO MnO NaO P,0Os  TiO, LOI
w B %
LQ15-13 50.75 17.60 6.93 9.49 3.48 3.75 0.17 3.90 0.56 1.12 1.40 99.15
LQ-10 53.31 17.42 7.07 9.05 3.36 3.09 0.19 3.79 0.50 0.88 1.41 100.07
LQ-15-17 53.50 17.08 5.806 8.37 2.99 3.66 0.17 4.82 0.47 0.87 2.10 99.89
7k604-676  62.01 15.92 1.66 3.25 7.97 1.27 0.06 3.46 0.14 0.30 1.62 100.46 1996
7k608-562 64.23 15.36 1.66 2.87 6.61 0.88 0.07 4.07 0.19 0.39 1.59 100.10 1996
7zk521-585 63.00 16.34 1.39 2.10 6.93 0.88 0.06 4.05 0.11 0.36 2.35 100.31 1996
zk521-748 60.24 17.09 2.01 3.63 7.60 1.47 0.10 4.41 0.14 0.38 2.38 98.99 1996
4~160 pm 1—45] ot LA-ICPMS 204py,
200 m] 20 Hz EXCEL  ComPbCorr# 3.18
99.999% 2MPpPhL 22Hg < Andersen 2002 Pb
100 cps 5 91500 4.2
10 LA-ICP-MS 4
NIST610 Mud Tank Ta
20~30 s 25's
40~50 s 50 s Th U 4
Th U 0.1 Th U
ICP T 91500 0.1 Belousova et al. 2001
U-Th-Pb Wiedenbeck Th U 0.70~2.54
1995 Mud Tank intercept age of 0.1
732+5 Ma Black et al. 1978 7b
U-Pb
Isoplot Ex-ver3  Ludwig -
2003 U-Th-Pb
16 206py, 23877
26 P *"Hg 133.540.8 Ma
4 LA-ICP-MS U-Pb
Table 4 LA-ICP MS zircons U-Pb isotopic data of gabbro diorite intrusion from the Longgiao deposit
wB 1070 Ma
— U T
Th U 07pp 206Ph, 16 06Ph 28U 1o 208ph 22Th 1o 200Ph 28U 1o 207Ph B5U 1o 28Ph 22Th 1o
LQI5-13-11 7128 2702 0.38 0.0451  0.0028 0.0209 0.0006 0.0081 0.0005 133.3 3.8 134.0 4.6 162.2 10.4
LQ15-13-27 5806 2547  0.44  0.0481 0.0024 0.0212 0.0005 0.0100 0.0029 134.9 3.2 136.41 3.8 201.7 58.0
LQI5-13-34 2878 2355 0.82 0.0492  0.0010 0.0208 0.0001 0.0057 0.0006 132.7 0.9 134.7 2.1 115.8 11.6
LQI5-13-12 15768 6143 0.39  0.0505 0.0009 0.0209 0.0001 0.0069 0.0001 133.3 0.9 138.4 2.3 139.5 1.8
LQI15-13-33 5129 2673 0.52 0.0512  0.0015 0.0209 0.0002 0.0069 0.0001 133.4 1.2 140.7 4.0 139.3 2.4
LQ15-13-39 12353 10206 0.83  0.0527 0.0024 0.0208 0.0002 0.0061 0.0005 132.6 1.5 141.5 5.6 123.4 10.4
LQI5-13-19 404 419 0.90 0.0520  0.0013  0.0211  0.0003 0.0065 0.0001 134.3 1.7 143.5 3.7 131.1 2.6
LQ15-13-13 11257 3358 0.30  0.0530 0.0017 0.0210 0.0002 0.0066 0.0001 133.7 1.2 145.5 4.3 133.0 2.2
LQI15-13-35 850 623 0.73 0.0544  0.0026  0.0210 0.0002  0.0065 0.0001 133.9 1.5 147.3 6.1 130.7 2.5
LQ15-13-10 1332 885 0.66  0.0629 0.0168 0.0208 0.0005 0.0065 0.0010 132.5 3.0 145.7 17.7 131.4 19.2
LQI15-13-09 442 368 0.83 0.0554  0.0036  0.0210 0.0003 0.0076 0.0002 133.9 2.0 147.7 8.0 152.7 4.0
LQ15-13-26 209 208 0.99  0.0540 0.0023 0.0211 0.0002 0.0070 0.0002 134.9 1.5 148.4 5.7 141.2 3.0
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Fig. 7 Zircon U-Pb concordia diagram (a) and cathodeluminescence (CL) images (b) of selected zircons for gabbro diorite

from the Longgiao deposit
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