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Hotspot action and its controlling role in uranium metallogenesis in west
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Abstract

Xinlu volcanic basin is not only a significant base for uranium production but also the only uranium ore dis-

trict for exploration in Zhejiang Province at present. In order to make a breakthrough in uranium prognoses, the
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authors explained the formation mechanism of uranium deposits based on studying the hotspot action in the study
area so as to gain confidence in finding concealed deep uranium resources. According to the geophysical deep pro-
file, the relatively low velocity fluid occurs at the depth of —40 km, and the relatively high-velocity magma in-
trusion occurs in upper strata; there are four magmatic cycles from Mesozoic in the study area; there are also
three tiers of stratigraphic configuration showing the obvious hotspot action with the lower tier being metamor-
phic basement, the middle tier being slippage strata, and the upper tier being lava and Cretaceous sediments. An
analysis of fluid inclusions indicates that the metallogenic hydrothermal temperature is 317 ~420°C, salinity
w(NaCly,) is 39.76% —49.68% , and the hydrothermal fluid is composed of CO,,OH", H,O, halogen, N,,
metal elements suggesting features of mantle fluid. Metallogentic hydrothermal fluid originated from the upper
mantle or the lower crust, as evidenced by an analysis of trace elements and sulfur isotopes associated with urani-
um element. The hotspot metallogenesis occurred here. An integrated geophysical and geochemical investigation
was made and, on such a basis, a model of hotspot action in the study area was established. There are four as-
pects reflecting uranium metallogenesis controlled by the hotspot: (D basic magma in deep melts partially with
salic rock formed acid magma, which then erupted and resulted in the formation‘of Xinlu volcanic basin or in-
trudeed and resulted in the generation of secondary volcanic rock and acid intrusive rock. All of these products
would provide favorable strata or wall rock for metallogenesis; @ To some extent, a series of faults occurred as
a result of mantle plume, which were U-bearing hydrothermal transferring structure or storing structure of
mineralization in the process of uranium metallogenesis; @ Part of uranium was extracted from altered wall
rock, resulting from heat energy due to the upheaval of the mantle plume; @ The concentration of useful com-
ponents increased in magma because of differentiation, thus providing the metallogenic material.
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Fig. 1 Geological map of uranium deposits in west segment of Xinlu basin Quzhou area
1—Upper Cretaceous red gritstone 2—Mottle siltstone of upper member of Lower Cretaceous Shouchang Formation 3—Stratiform rhyotuff and
rhyoporphyry of low member of Lower Cretaceous Shouchang Formation 4—Tuff of Upper Jurassic Huangjian Formation 5—Gritstone and tuff
of Upper Jurassic Laocun Formation 6—Ordovician limestone mudstone and shale 7—Cambrian limestone and dolomite 8—Sinian silicolite
9—Pre-Sinian metamorphic crystal basement 10—Dike 11—Granite porphyry 12—Fault 13—Uranium deposit 14—Uranium ore spot

15—]Jinqu basin 16—Study area 17—ILocation of Fig. 2 in this paper F;—Qiuchuan-Xiaoshan deep fault F,—Changshan-Lizhu large fault

F3—Shuanggiao fault F;—Dongwan fault
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1 670
Table 1 Content of elements associated with uranium in samples from No. 670 deposit
w B 10°°
\Y Cr Co Zn Ni Li Mo Pb Y Th U
H-46 8.65 2.21 0.63 38.5 1.23 30.4 1.04 149 80.6 31.8 4.35
H-47 18.4 12.2 2.94 234 6.47 35.4 9.31 68.7 50.5 21.3 23.7
H-52 15 4.49 1.63 30.7 2.64 26.1 109 79.2 42.7 20.2 449
H-48 30 13.1 6.2 46.6 7.9 38.3 333 2571 45.2 22.5 848
H-45 29 11 3.52 106 9.54 44.6 544 20.5 48.8 20 1939
H-49 13.8 11.9 6.25 12575 41.7 71.7 12708 4831 36.2 16.3 13220
H-51 26.1 10.8 6.77 58.2 46.5 99.3 30629 56.5 62 19.4 34184
IM-1 209 92.8 34.8 93.1 19.6 64.2 0.65 16.8 29.5 4.72 1.27
DK-5 213 497 49.3 133 197 121 5.14 5.48 21.7 13.4 2.26
LY-3 152 495 57.6 133 455 15.1 5.14 5.48 29.6 9.49 2.53
QT-3 187 66.4 32.6 113 22.4 97.8 2.25 15.6 33.1 5.67 2.81
LY-1 174 212 58.4 179 238 12.7 6.24 4.8 32.1 10.6 3.14
LY-2 176 356 65 183 336 13.7 4.75 4.75 33.3 10.4 3.17
SL-2 89.5 17.2 15.5 117 6.69 69.3 3.06 26.7 35.3 9.71 4.7
CS-1 193 86.9 36.9 119 21.3 78.4 2.22 14.7 29.2 4.79 1.8
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Table 2 Analyses of sulfur isotope 621
in the mineralization section
3HS %o
DCW-1 -2.9
DCW-2 6.8 670
DCW-3 7.7
H-591 0.6
670-1 1.8
670-2 -2.8
670-392 7.4
670-13 7.8
-1 6.9

3.7
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Fig. 5 Mantle plume model in the study area
A. Conceptual model of mantle plume at the depth B. Upside geophysical interpretation model
1—Upper Cretaceous gritstone 2—Upper Jurassic tuff 3—Acid intrusive rock 4—Secondary mantle plume 5—RBasic vein

6—Low velocity layer 7—Fault 8—Migration direction of fluid 9—Speed of seismic wave km s
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