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ABSTRACT: A NYF-type (Nb-Y-Zr-F) Khaldzan-Buregtei pegmatite containing rare-earth metals
occurs within alkali granitoid complex of the western Mongolia. The pegmatites are considered as
differentiates of syenites and alkali feldpar granitic rocks, showing that their rare-earth element
concentrations are enriched tens times higher than those from the adjacent alkali granitic rocks. It is
suggested that economic aspects of the pegmatites can be controlled by the magnitude of lateral and
vertical extensions and local grade variation of REE-bearing pegmatites.
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Fig. 1. Geological map of the Khaldzan-buregtei
group of alkali plutons and their framework and
their location in the Caledonides of the Central
Asian Foldbelt(modified from Kovalenko et al,
1995). (1) Loose sediments; (2a) alkali basalt and
(2b) syenite and (2c) alkali syenite dike; (3)
rare-metal alkali granites; (4) pantellerite; (5a) eker-
ite, (5b) alkali granitic pegmatites, and (5c) alkali
granite; (6) alkali granite; (7) nordmarkite; (8) alkali
trachydacite, pantellerite, comendite, and alkali gran-
ite porphyry of roof pendants (volcanic vents); (9)
dolerite and gabbro; (10) basalt, diorite, monzonite,
and granite (dikes); (11) normal biotite-amphibole
granite; (12) Early Paleozoic ophiolites; (13) faults.
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Fig. 2. Photographs of alkaline granitoids and peg-
matite of the Khaldzan-Buregtei massif. (A) typical
fresh alkaline feldspar granite showing equigranular
textures; (B) coarse grained syenite tarnished with
Fe-hydroxide; (C) pegmatite with pinkish large
feldspar grains; (D) fluorite-bearing coarse grained
pegmatite. Black arrows indicate fluorite grain.
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Fig. 4. Haker variation diagrams for major elements versus SiOa.
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Table 1. Major and trace element compositions of the Khaldzan-Buregtei granitoids and pegmatite

Sample Syenite Alkali feldspar granite Pegmatite
HB10-1 HB10-2 HB-3 HB-5 HB-2 HB-6 HB-7 HB-8

Major element (wit.%)
Si0; 61.57 60.83 71.34 66.90 74.17 7102 72.58 70.86
TiO, 0.45 0.62 0.26 0.26 0.21 0.58 0.31 0.60
AR203 18.31 17.99 12.25 13.64 10.98 1091 11.41 10.77
Fe,0," 4.14 5.10 5.58 6.33 472 4.13 2.55 4,40
MnQO 0.14 0.16 0.12 0.20 0.06 0.21 0.09 0.11
MO 0.53 0.49 0.15 0.17 0.16 0.19 0.28 0.22
CaO 3.21 2.96 0.56 116 0.90 2.92 2.23 2.68
Na,O 6.41 6.38 3.97 5.31 4.05 4.66 4.29 5.15
K-O 4.38 4.43 4.82 5.21 324 3.61 4.36 3.20
P,0s5 0.34 0.27 0.04 0.05 0.05 0.03 0.04 0.03
.o 0.33 0.28 0.86 0.29 0.73 1.18 1.02 1.38
Total 99.81 99.50 99.95 99.51 99.28 99.44 99.16 99.39
A/CNKY 0.87 0.87 0.96 0.83 0.93 0.65 0.72 0.64
A/NK? 1.20 1.18 1.04 0.95 1.08 0.94 0.97 0.90

Trace element (ppm)
Ba 2192.03 1732.79 97.06 117.83 37.59 92.00 35.10 49.71
Rb 12.16 12.22 79.74 83.55 358.31 304.41 36347 420.03
Sr 381.70 282.29 11.64 13.40 8.74 339.66 113.66 275.50
Y 18.50 15.08 58.03 63.52 459.58 644.74 566.77 690.56
7r 115.90 59.65 705.24 662.45 219.88 6846.61 14951.21 9418.96
Nb 11.39 7.66 50.71 46.16 346.33 1174.30 74811 1340.30
Th 0.63 0.54 8.36 8.67 114.86 52.47 39.43 57.60
Pb 2.82 2.78 15.54 14.82 16.74 121.51 71.42 270.62
/n 62.58 68.55 182.08 214.38 446.05 702.53 532.38 1158.93
Cu 4.00 5.88 3.15 3.33 2.69 3.38 3.72 4.98
Ni 184.56 219.46 237.76 277.68 172.99 181.88 111.87 190.62
v 2.62 3.24 4.93 4.53 9.55 3.77 5.31 6.24
Cr 0.50 0.50 0.50 0.50 1.22 0.50 0.50 0.50
Hf 5.40 5.33 15.16 21.06 4.06 184.42 389.35 233.05
Cs 0.09 0.09 0.60 1.11 0.26 0.36 0.38 0.86
Se 13.48 9.71 1.18 3.35 0.50 0.50 0.50 0.50
Co 505.94 560.63 246.27 702.34 329.29 351.05 892.62 274.17
L 5.71 4.94 13.68 17.80 917 88.82 1611 12.51
Be 0.87 0.81 6.37 7.25 10.33 61.92 66.41 168.97
U 0.36 0.31 3.28 3.68 15.09 31.02 42.94 50.32
Sh 1.83 1.12 4.40 4.95 19.28 104.59 118.66 153.00
Au 0.14 0.16 0.47 0.62 2.13 10.27 7.88 11.38

Rare earth element (ppm)
La 13.6 1.5 41.03 49.74 523.16 282.04 188.63 275.38
Ce 35.72 28.98 111.83 117.85 1451.05 742.48 473.91 777.69
Pr 4.88 4.01 11.44 14.33 167.07 77.95 58.92 90.22
Nd 26.97 21.88 63.72 75 852.32 397.41 285.31 439.55
Sm 7.43 6.45 10.33 13.01 162.17 76.51 54.37 83.8
Eu 8.24 7.86 1.74 2.38 9.37 4.83 3.89 5.39
Gd 6.95 5.53 13 15.71 176.78 107.41 66.95 96.94
T 0.86 0.71 1.95 2.25 24.13 19.74 13.82 18.7
Dy 4.57 3.7 12.08 13.37 124.38 130.88 11179 136.45
Ho 0.88 0.71 2.61 2.82 22.32 29.04 28.66 33.57
Er 2.37 1.89 7.94 8.45 55.59 89.58 99.9 117.12
Yb 2.03 1.7% 8.18 8.49 28.89 91.84 108.59 135.22
Lu 0.33 0.29 1.23 1.29 2.94 12.72 14.8 18.94
XREE 114.8 95.2 287.1 324.7 3600.2 2062.4 1509.5 22290
Eu/Eu* 0.35 0.40 0.05 0.05 0.02 0.02 0.02 0.02
(La/Yb)y 4.8 4.8 3.6 4.2 13.0 2.2 1.2 1.5

Fe,(0:" as total FeO, ¥ Loss on ignition, ¥ molar ratio of ALO/(Ca0O+Na,0+K-0), ¥ molar ratio of ALO/(Na,O+K.0)
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Fig. 5. Primitive mantle-normalized trace element patterns of the Khaldzan-Buregtei alkaline granitoids and
pegmatite (Sun and McDonough, 1989). Dot lines are presented here to compare granitoids with pegmatite.
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Fig. 6. Chondrite normalized REE patterns for the Khaldzan-Buregtei alkaline granitoids and pegmatite.
Normalizing values are after Sun and McDonough, (1989). Dot lines are presented here to compare granitoids
with pegmatite.
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Table 2. A comparision between the representative
Nb-Y-Zr-F pegmatite (NYF type) and the Khalzan-
Buregtei pegmatite in Mongolia

Geochemical Nb>Ta, Ti Nb, Y
Signature Y, 8¢, REE Zr, REE

Zr, U, Th F

F
Pegmatite subaluminous to metaluminous

metaluminous
(to subalkaline)

bulk composition slightly peralkaline

Granite metaluminous metaluminous

bulk composition  (rarely peralkaline);  slightly peralkatine
A and/or I types 1 type

Teconic regime Anorogenic Anorogenic

" Data compiled from Cerny (1993)
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