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Niksergievite, [Ba1.33Ca0.67Al(CO3)(OH)4][Al2(AlSi3O10)(OH)2]·nH2O, a new phyllosilicate
related to the surite-ferrisurite series
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ABSTRACT
Niksergievite, [Ba1.33Ca0.67Al(CO3)(OH)4][Al2(AlSi3O10)(OH)2]·nH2O, is a new phyllosilicate closely
related to the surite-ferrisurite series. It was found at the –400 m level of the Tekeli Pb-Zn mine, southeast
Kazakhstan (44° N, 78° E). The mineral occurs as curved plates 3–5 mm in size forming rosette-like
aggregates up to 5 cm across. Associated minerals include calcite, quartz, dolomite, celsian, sphalerite,
pyrite, barite, and montmorillonite. Niksergievite is white with a light greenish tint and pearly luster on
cleavage planes. The streak is white and the mineral is non-ßuorescent. The Mohs hardness is 1–11/2.
The cleavage is perfect (mica-like) on {001}. Dm = 3.16 g/cm3 and Dx = 3.21 g/cm3. The IR spectrum
shows the following peaks (* shoulder): 3665*, 3640, 3405, 1630, 1454, 1105*, 1080*, 1035, 1020*,
980*, 960*, 920*, 876, 835*, 750*, 704, 625*, 560*, 535, 474, and 417 cm–1. Optically, the mineral
is colorless, non-pleochroic, biaxial (–), 2V = 0–10°, α = 1.580(2), β = 1.625(2), γ = 1.625(2), and X ∼
c. The chemical composition (electron microprobe, CO2 and H2O by TGA) is K2O 0.1, CaO 5.1, BaO
27.1, MgO 0.4, FeO 0.2, Al2O3 24.8, SiO2 28.7, CO2 6.1, and H2O 8.3, with a total of 100.8 wt%. The
empirical formula based on (Si + Al + Mg + Fe) = 7 is (Ba1.27Ca0.65K0.02)1.92(Al3.49Si3.42Mg0.07Fe2+
0.02)7.00O10.00
(CO3)0.99(OH)6.20·0.20H2O. The simpliÞed formula is (Ba,Ca)2(Al,Si)7O10(CO3)(OH)6·nH2O and the
proposed structural formula is [Ba1.33Ca0.67Al(CO3)(OH)4][Al2(AlSi3O10)(OH)2]·nH2O. The mineral is
monoclinic, C2/c, C2, or Cm, a 5.176(3), b 8.989(3), c 16.166(5) Å, β 96.44(6)°, V 747.4(9) Å3, Z =
2. The strongest reßections in the X-ray powder diffraction pattern are as follows [d in Å, (I) (hkl)]:
–
–
–
–
16.1(40)(001), 4.49(90)(020), 3.68(60)(014,113), 2.585(100)(130,201, 131), 2.230(90)(134,220),
– –
2.069(80)(043), 1.692(60)(311,151,240). It is named in honor of Prof. Nikolai Grigorievich Sergiev
(1901–1960) for his contributions to the geology of Kazakhstan.

INTRODUCTION
Surite, Pb(Pb,Ca)(CO3)2[(Al,Mg,Fe)2(Si,Al)4O10(OH)2], and
ferrisurite, (Pb,Ca)2-3(CO3)1.5-2(OH,F)0.5[(Fe,Al)2Si4O10(OH)2]⋅n
H2O, are rare and insufÞciently studied 16 Å phyllosilicates.
Since Þrst described as new minerals (Hayase et al. 1978;
Kampf et al. 1992) little has been added to our understanding
of their chemistry and crystal structure. Studies of hydrothermally synthesized surite-like compounds were carried out by
Tsutsumi et al. (1993) and Uehara et al. (1997a); Uehara et al.
(1997b) later obtained new data on natural surite. Although all
of these authors came to the conclusion that surite and related
minerals are intercalates of lead carbonate in a smectite host,
the detailed nature of the Pb-CO3-intercalant remains uncertain.
Note that only Pb2+-members are known in this family, although
other large-radius cations, i.e., Sr2+ or Ba2+, might substitute for
Pb2+ in the interlayer. In the present paper we introduce a new
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barium-bearing mineral closely related to surite. It is named
niksergievite in honor of Prof. Nikolai Grigorievich Sergiev
(1901–1960), a Soviet geologist, for his contributions to the geology of Kazakhstan. Both the mineral and its name have been
approved by the Commission on New Minerals and Mineral
Names of the International Mineralogical Association. The type
material is deposited in the Geological Museum of the Satpaev
Institute of Geological Sciences, Almaty, Kazakhstan.

APPEARANCE AND PHYSICAL PROPERTIES
The Tekeli Pb-Zn mine (now abandoned) is located in southeast Kazakhstan, 44° N, 78° E, near the village of Tekeli. Its geology has been extensively studied since the early forties (Weitz
1945; Zhukov and Krikunova 1964; Patalakha 1975, 1983).
This stratiform deposit is conÞned to the Tekeli mid-Ordovician
suite of dolomitized, calcareous, and siliceous coal-clay schists.
The concordant lenticular ore body is 400–850 m along strike
and up to 1200 m down dip and consists of intensively metamorphosed dolomites and limestones enriched in galena, sphalerite,
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