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Abstract: At present, there are many different interpretations for the genesis of the vanadium— titanium magnetite deposits in the
mafic—ultramafic complex, which has to a certain extent caused confusion to the resource exploration of these deposits. Therefore, it
is very important to discuss the mechanism of large—scale aggregation of ore—forming minerals in mafic—ultramafic intrusion. The
Zhaka rock mass in the Alaotra Lake area of the northeast of Madagascar is a typical mafic layered intrusion with a very large
vanadium—titanium magnetite deposit. The Shenyang center of CGS has found the vanadic titianomagnetite deposit with 800 million
tons of iron ore (including 333), associated with 60 million tons of Ti and 2.3 million tons of V. These results provide a good condition
for clarifying the genesis of the vanadium and titanium magnetite deposit. This paper reports the geology, orebody geology,
petrography, mineralogy and petrological geochemical characteristics of the Zhaka rock mass. The main conclusions are as follows:
(1) The rhythmic layering is a typical mafic layered rock mass, whereas the pegmatite can form an independent invasive unit; (2)
orebodies mainly occur in the layered rock mass, and can be divided into three different types, i.e., integrated type, unconformity type
and pegmatite type; (3) gabbro has the crystallization sequence of olivine — plagioclase — clinopyroxene or olivine — plagioclase +
clinopyroxene, suggesting that the Zacha rock mass is a shallow stratigraphic rock mass, with the emplacement depth of ~ 3 km; (4)
ore mineral and silicate minerals are thermodynamically unbalanced and shared with water—dark mineral minerals, suggesting that
mineralization occurred in the rich volatiles in the late magma evolution; (5) The REE quadruple effect of dense massive iron ore also
indicates that the mineralization process was accompanied by fluid activities of F, Cl and other components. It is held that the

formation of vanadium—titanium magnetite deposit in the Zacha rock mass was related to the process of the magmatic fluid.

Key words: vanadic titianomagnetite deposit; mafic—ultramafic; transmagmatic fluid; dissolution—precipitation mechanism; Zhaka
intrusions in Madagascar
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Fig.1 Geological map of the Zhaka mafic intrusion
1 —Tertiary, Quaternary sediments; 2—Manampotsy Formation 4" rock section; 3—Manampotsy Formation 3" rock section; 4—Pyroxene pegmatite;

5—Plagioclase amphibolite; 6—Gabbro; 7—Granite; 8 — Pyroxite veins; 9 — Diabase veins; 10 — Granite pegmatite veins; 11 — Quartz veins;

12—Iron orebody; 13 — Inferred geological boundary; 14—Sampling location and its serial number
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Fig.2 Characteristics of the conformable orebody
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Fig.3 Characteristics of the unconformable orebody
Opa— paque Fe—Ti oxides; Ol-Olivine ; Mag—Mgnetite ; [Im—Ilmenite
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Fig.4 Pegmatite and its weathering products
Pl-Plagioclase; Cpx— Clinopyroxene; Opa— Opaque Fe—Ti oxides; Qtz—Quartz
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Fig.5 TAS (a) and AFM (b) diagram of gabbro in Zhaka area
a—TAS intrusive rock classification diagram; alkaline/subalkaline division boundary; b—A=Na,O+K,O;F=Fe0+0.899*Fe.0;; M=MgO; calcium
alkalinity/thalassay basalt series boundary line (after Middlemost,1994; Irvine et al.,1971)
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in Zhaka area
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Fig.8 H,O—bearing silicate minerals precipitate on the surface of the dissolved mineral
Cpx—Clinopyroxene; Ol—Olivine ; Bt—Biotite ; Hbl—Homblende
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Fig.10 The metallogenic model of the Zhaka vanadic titianomagnetite deposit formed by transmagmatic fluid
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