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Abstract
A new mineral species, yuchuanite-(Y), ideally Y2(CO3)3·H2O, has been discovered and charac-

terized in the Yushui Cu deposit in South China. The mineral occurs in bedded/massive ore and is 
associated with bornite, chalcopyrite, galena, sphalerite, bastnäsite-(Y), xenotime-(Y), anhydrite, and 
quartz. Individual crystals range in size from 30 to 300 μm. No twinning is observed. The mineral 
is colorless and transparent with a vitreous luster. The calculated density is 3.62 g/cm3. An electron 
microprobe analysis yields the empirical formula (based on 10 O apfu), (Y1.61Yb0.11Er0.11Dy0.08Ho0.03 

Gd0.02Tm0.02)Σ1.99(CO3)3·H2O.
Yuchuanite-(Y) is triclinic, with space group P1 (#2), Z = 6, and unit-cell parameters a = 

6.2134(3) Å, b = 8.9697(3) Å, c = 19.9045(7) Å, α = 91.062(3)°, β = 90.398(3)°, γ = 91.832(3)°, and 
V = 1108.54(8) Å3. The structure is constructed from (110) sheets of eight-coordinated Y polyhedra 
and C trigonal planar groups. All Y polyhedra are linked by shared edges. The Y atoms occupy six 
independent crystallographic sites of two different coordination types: [YO7(H2O)] and [YO8].

The chemical composition of yuchuanite-(Y) is similar to tengerite-(Y), Y2(CO3)3·2–3H2O, but 
is distinct in the crystal structure, such as crystal system, space group, and unit cell, from that of 
tengerite-(Y). The Y polyhedra of tengerite-(Y) are nine-coordinated, while those of yuchuanite-(Y) 
are eight-coordinated. Moreover, their structures could be both described as sheet structures built up 
from Y polyhedra and CO3 trigonal planar groups but link together in significantly different ways. Thus, 
yuchuanite-(Y) is not a polytype of tengerite-(Y) but is an independent mineral species.
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Introduction
The hydrous yttrium carbonate mineral, tengerite-(Y), was 

described a long time ago (Svanberg and Tenger 1838; Dana 
1868). However, due to limitations of analytical techniques, 
its chemical composition remained equivocal (e.g., Iimori 
1938). A hydrous yttrium carbonate with the chemical formula 
Y2(CO3)3·nH2O (n = 2–3) was synthesized by Nagashima and 
Wakita (1968). Similarly, hydrothermal synthesis of single 
crystals of Y2(CO3)3·nH2O (n = 2–3) was reported by Tareen 
et al. (1980). Miyawaki et al. (1993) determined the crystal 
structure of the synthetic Y2(CO3)3·nH2O (n = 2–3), showed the 
phase is identical to tengerite-(Y), and redefined tengerite-(Y) 
as Y2(CO3)3·nH2O (n = 2–3). Moreover, Peng et al. (2019) syn-
thesized Y2(CO3)3·H2O crystal.

A new mineral species, yuchuanite-(Y), ideally Y2(CO3)3·H2O, 
has been found in the sediment-hosted Yushui copper deposit, 

South China, which has similar chemical compositions to 
tengerite-(Y). Yuchuanite-(Y) has been approved by the 
International Mineralogical Association Commission on New 
Minerals, Nomenclature and Classification (IMA2022-120). It 
is named in honor of Yuchuan Chen (born in 1934), a professor 
and an economic geologist at the Institute of Mineral Resources, 
Chinese Academy of Geological Sciences (CAGS). Chen is a 
leading Chinese economic geologist with a global impact from 
his publication output and his significant contribution to inter-
national professional associations. Type material is deposited 
in the mineralogical collections of the Geological Museum of 
China, catalog number M16122.

Geological background
The Yushui Cu-polymetallic deposit, containing enrichment 

in yttrium, heavy rare earths, and vanadium, is located about 
16 km northeast of Meizhou City, Guangdong Province, China 
(24°25′18″N, 116°11′48″E). The deposit is concealed beneath 
Late Jurassic volcanic cover and is mainly hosted within sedi-
mentary rocks at the unconformity between Lower Carboniferous 
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