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Abstract: The Wudaoling Formation, which is closely related to mineralization, is a set of significant continental
volcanic strata in Heilongjiang Province. Arguments have long existed about its geological age. Based on new isotopic
data, with geochronological study on the granitoids that are closely associated with the Wudaoling Formation, as well as
the geochemical comparison of the volcanic rocks and associated granites, this paper proposes a new recognition that the
Wudaoling Formation can be defined from Late Triassic to Early Jurassic epoch. It is also identified that the molybdenum
deposits in the area were formed closely related to the volcanic rocks of Wudaoling Formation and the Late Triassic-Early
Jurassic granites in an approximately same geologic period. The Wudaoling volcanic formation was formed by earlier
continental volcanic eruption, followed by multistage intrusion of granitoids, and then the molybdenum deposits were
formed in the later stages of comagmatic evolution. The volcanic rocks of Wudaoling Formation and the Late Triassic-Early
Jurassic granitoids are products of a single source at different evolution periods and depths. Therefore, there is a clear
consistency in the space-time relationship, petrochemistry, trace elements, REE patterns and isotopic composition
between them. The close space-time and genetic relationship between the Wudaoling Formation, the associated granitoids
and the molybdenum deposits can be applied in the assessment for molybdenum metallogenic prospective areas.
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Fig. 1 Tectonic map of study area and surrounding regions
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Table1 Isotopic age of Wudaoling Formation
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Fig. 2 Distributions of Wudaoling Formation, granitoids and

molybdenum deposits in Central Heilongjiang Province

and intrusive rocks ) ; 4—4H#"FK (Mo deposit ) ; 5—4A%" % (Mo occurrence)
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Table2 Isotopic ages of Upper Triassic-Early Jurassic granitoids in Central Heilongjiang Province
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Table 3 Relationship between molybdenum deposits and
strata in Central Heilongjiang Province
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Fig. 3 Schematic geological map of the Wudaoling skarn molybdenum deposit
(Modified from Reference [ 18])

15809 & (Quaternary ) ; 2—FLIE I 4H X 111 (volcanic rock of Wudaoling fm. ) ; 3— B4k & B 1 76 54 & ( Early Jurassic alkali-feldspar granite ) ;4—{RH 25
Bk (dicrite dike ) ; 5S—IE KB4 Bk (syenite porphyry dike ) ; 6— 2.0k & 1 B4k #" (L G ¥ BL % (Early Jurassic pyritized quariz-porphyry ); 7—4 K %5 (skam );
8—485" & (Mo orebody ) ; 9—8kH 1% (Fe orebody ) ; 10—H7/2 (fault ) ; 11— 25 2% (alteration boundary )
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Fig. 4 Geological sketch map of the Huojithe molybdenum deposit

(Modified from Reference [21])

1—%5 /4 & (Quaternary ) ; 2— T A 40 ER 14 K LA (acidic-intermediate

volcanic rock of Wudaolin fm. ) ; 3—7E 5 [N 1 & (granodiorite ) ;4—— K7

4 & (monzogranite ) ; S—H% 85 #1 8% 2 18 ( explosive hreceia pipe );6—H <

BE# Bk (albitophyre dike ) ; 7—7E % 4 54 % Bk (granitic aplite dike);8—%

HBK (quartz vein ) ; 9—40 Tl 54 ( commercial Mo orebody ) ; 10—48 K&
B P (low-grade Mo orebody )
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