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Abstract

The Longgiao iron deposit is one of the most important large ore deposits in Luzong basin, one of the ore-concentrated area in the
Middle and Lower Yangtze Valley metallogenic belt. The genesis of this ore deposit remains a problem of much controversy. Based on
careful and detailed field investigation and mineral association research, this paper has reported some new achievements concerning
siderite minerals in this deposit. There exist two types of siderites in the ores: one occurs in the lamellar ores, and the other assumes
the veined form. Petrographic and electron probe analyses as well as C-O, H-O isotope geochemical characteristics of the siderites in
the lamellar ore all show that siderites of this kind were formed earlier than magnetite and other minerals associated with magnetite,
and that they occurred in a marine sedimentary environment. Some siderites were transformed into magnetite by later hydrothermal
activities, resulting in the formation of residual and metasomatic textures in the ores. The lamellar iron ores are composed of sedimen-

tary siderite and hydrothermal minerals such as magnetite, garnet, pyrite and phlogopite as a result of the water-rock interaction ke-
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tween the hydrothermal fluids evolved from the Mesozoic magmatic intrusion and the siderite-bearing Early Mesozoic (Middle Trias-
sic) marine sedimentary rocks. Most of the magnetites in the ore deposit, especially in the massive iron ores, were precipitated direct-
ly from the magmatic water-dominated hydrothermal system. The metallogenic process of the Longqiao iron deposit can be divided in-
to the early (Middle Triassic) sedimentary ore-forming stage characterized by the deposition of siderite-bearing rocks and the late
(Early Cretaceous or Yanshanian) hydrothermal ore-forming stage characterized by the formation of magnetites associated with other
hydrothermal minerals.
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Fig. 1 Distribution of magmatic rocks and ore deposits in Luzong volcanic basin after Yuan et al. 2008
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Fig. 2 Geological section along No. 5 exploration line of the Longgiao iron deposit after No. 327 Geological Party 1991

1—Volcanic rock of Lower Member of Zhuangiao Formation 2—Volcanic rock of Upper Member of Longmenyuan Formation 3—Volcanic rock of

Lower Member of Longmenyuan Formation 4—Sedimentary rock Triassic Dongmaanshan Formation 5—Trachyandesite porphyry 6—Quartz

syenite  7—QOre body 8—Alteration boundary tam—Trachyandesite porphyry &—Syenite Po—K-feldsparization Ka—Kaolinization Chl—

Chloritization Sf—Tourmalinization Scl—Alkali-feldsparization Sk—Skarnization Hf—Hornfelsization
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1
Table 1 Electron microprobe analyses of siderites
w B %
SiO, TiO,  ALO; FeO MnO  MgO CaO Na,O K,O NiO Cr,05

ELQ-19A-sid3 0.02 0 0.1 45.6 2.21 4.66 4.54 0 0.01 0 0.05 57.19
ELQ-19A-sid4 0.25 0.01 0.13 45.08 2.19 5.35 4.51 0.05 0.07 0 0 57.64
ELQ-19A-sid5 0.01 0.01 0.07 44.92 2.34 4.92 4.87 0.04 0.03 0.01 0.07 57.29
ELQ-19A-sid6 0 0 0.05 47.83 1.02 3.97 4.1 0.03 0.04 0.01 0.1 57.15
ELQ-19A-sid7 0.45 0.02 0.26 46.78 1.32 6.64 3.18 0.06 0.02 0 0.06 58.78
ELQ-19A-sid8 0.02 0.01 0.03 52.5 1.91 2.35 1.23 0.04 0.01 0 0.04 58.14
ELQ-19A-sid9 0 0.02 0 46.4 2.21 4.53 4.58 0.04 0.01 0.04 0.04 57.86
ELQ-19A-sid10 0.37 0 0.32  45.59 2.22 4.74 4.88 0.05 0.01 0.03 0.07  58.27
ELQ-19A-sid11 0.12 0 0.09 46.1 1.9 4.2 4.51 0.03 0.02 0 0.05 57.03
ELQ-19A-sid12 0.13 0 0.03 47.12 2.01 3.65 4.42 0.05 0.02 0 0.03 57.45
ELQ-19A-sid13 0.3 0.02 0.29 44.41 2.14 4.64 4.41 0.08 0.01 0 0.06 56.35
ELQ-19A-sid14 0.37 0 0.33  46.17 1.95 3.99 4.24 0.04 0.01 0 0.02 57.12
ELQ-19B-sid1 0.03 0 0.02  46.93 2.08 4.29 4.55 0.15 0.01 0 0.12  58.18
ELQ-19B-sid2 0.09 0 0.04 47.76 0.63 7.83 1.16 0.01 0.01 0 0.03 57.56
ELQ-19B-sid3 11.14 0 9.15 37.14 1.59 3.45 2.05 0.09 0.04 0 0.27  64.91
ELQ-19B-sid4 0.07 0 0.07 46.39 2.5 4.6 4.3 0.05 0 0 0.13 58.09
ELQ-19B-sid5 0.36 0.01 0.18 43.87 0.65 8.48 2.26  0.03 0 0 2.14  57.98
ELQ-19B-sid6 3.39 0 3.41 41.96 1.16 8.24 0.78 0.02 0 0 0.36  59.32
ELQ-19B-sid7 0.02 0 0.15 45.56 2.28 5.25 3.7 0.05 0 0.05 0.05 57.11
ELQ-19B-sid8 0.9 0.01 0.7 43.07 2.18 4.64 5.34  0.03 0.03 0.02 0.05 56.97
ELQ-19B-sid9 0.42 0.03 0.3 45.82 2 4.45 4.66  0.05 0.03 0.04 0.22 58

ELQ-19B-sid10 1.13 0.01 0.91 43.55 2.15 4.87 4.98 0.05 0.04 0 0.03 57.71
ELQ-19B-sid11 1.43 0 0.92  43.35 2.04 3.87 4.22 0.24 0.03 0 1.22  57.31
ELQ-19B-sid12 0.43 0 0.31 50.09 1 3.07 2.53 0.06 0.05 0.01 0.04 57.6
ELQ-19B-sid13 0.25 0 0.23  45.97 2.16 4.25 4.46 0.1 0.02 0 0.11  57.55
ELQ-19B-sid14 2.7 0 1.93  45.19 2.11 3.64 3.606 0.07 0.43 0.01 0.12  59.87
ELQ-19B-sid15 1.14 0 1.01  38.21 1.87 4.31 4.75 0.75 0.1 0.01 5.4 57.54
ELQ-19B-sid16 0.6 0 0.66 45.75 1.99 4.15 4.68 0.06 0.01 0 0.05 57.96
ELQ-19B-sid17 0.18 0 0.19 45.46 2.3 4.29 4.73 0.07 0 0 0.07 57.28
ELQ-19C-sid1l 0 0 0.04 46.7 2.09 4.38 4.48 0.08 0.02 0.05 0.1 57.94
ELQ-19C-sid2 0.08 0 0.06 46.91 0.18 7.66 2.42 0.02 0.02 0 0.03 57.37
ELQ-19C-sid3 0.14 0.04 0.14 44.9 1.98 4.5 5.32 0.04 0.03 0.04 0.08 57.21
ELQ-19C-sid4 0 0 0.06 46.09 2.18 4.55 4.56 0.06 0.01 0 0.01 57.52
ELQ-19C-sid5 0.19 0.01 0.19 36.64 2.04 2.91 3.27 0.04 0.01 0 0.09 45.38
ELQ-19C-sid6 0.42 0 0.36 38.38 2.06 2.91 2.84 0 0.12 0.05 0.04 47.18
ELQ-19C-sid7 0.09 0 0.15 35.05 1.6 1.97 1.91 0 0.01 0.02 0.11  40.91
ELQ-19C-sid8 0 0 0.03 45.94 2.4 4.96 3.97 0 0 0.03 0.05 57.38
ELQ-19C-sid9 0.13 0.01 0.11 45.87 2.42 4.47 4.75 0 0.02 0.03 0.07 57.87
ELQ-19C-sid10 0.02 0 0.09 46.43 1.61 4.18 5.01 0.05 0.01 0 0.03 57.42
ELQ-19C-sid11 3.02 0.01 2.14 4455 1.71 5.48 2.96 0.01 0.01 0 0.51 60.4
ELQ-19C-sid12 0.02 0 0.05 46.84 2.26 4.5 4.3 0.02 0 0 0.04 58.03
ELQ-19C-sid13 0.32 0 0.18 47.07 0.26 7.55 2.6 0.04 0.04 0 0.15 58.21
ELQ-19C-sid15 0.14 0.01 0.09 45.22 2.49 4.57 4.99 0.06 0.02 0.01 0.08 57.67

JXA-8100 15kV 20nA
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Fig. 3 Photos of lamellar ore and siderite

b. Replacement in lamellar ore hand specimen  c¢. Hydrothermal minerals in lamel-

f. Mi-

a. Relict lamellar ore wrapped in massive iron ore outcrop
e. Microphotograph of siderite replaced by magnetite crossed nicols

lar ore crossed nicols  d. Siderite in lamellar ore crossed nicols
g. SEM photo of lamellar ore h. SEM photo of siderite replaced by magnetite

crophotograph of siderite replaced by magnetite crossed nicols
i. SEM photo of siderite replaced by magnetite
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