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Characteristics of tourmalines from Nanping granitic pegimmatites in
Fujian Province

YANG Yue-qing, WANG Yong, LU Qing-tian and ZHAO Jin-hua
(Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract: Tourmaline is a kind of accessory mineral widely distributed in acidic igneous rocks and metasomatites,
and the most widely distributed Fe-Mg-1.i tourmaline includes several end members like dravite, schorl and el-
baite as well as a series of transitional minerals. In the same area, the same rock is often characterized by the de-
velopment of the same type of tourmaline. Nevertheless, the end members and transitional minerals are well de-
veloped in Nanping pegmatite and altered wall rocks, except for elbaite. Such a phenomenon is very rarely ob-
served in the same type of granitic pegmatites both in China and abroad. In Nanping, tourmalines with different
components are distributed in different types of granitic pegmatites and different differentiation evolution stage of
the pegmatite. The schorl (Fe tourmaline) is widely distributed in the four types of pegmatites as well as their
altered wall rocks. In the rare metal mineralized pegmatite, the tourmaline can be divided into two types, i.e.,
the middle member of the Fe-Li series (Li-Fe tourmaline) and the members of the Mg-Fe series comprising
dravite and Mg-Fe tourmaline. The two types of tourmalines are apparently different in the formation age and
the paragenetic association of minerals. Based on detailed descriptions of physical-optical characteristics, chemi-
cal components, X-ray powder diffractions, infrared absorption spectra and thermal spectra of tourmalines from
Nanping pegmatites, this paper discusses the evolution regularity and formation environment of these tourma-
lines. The schorl in Type | pegmatite was formed under the conditions of upper hydraulic pressure, low content
of rare elements and absolute domination of crystallization. In contrast, the schorl in Type Il -1l pegmatites was
formed in a relatively low depth suggesting the beginning of the transformation to the open system, with rare

elements concentrated in the pegmatite melt-solution in such an environment. The Li-Fe tourmaline in Type
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IV pegmatite was formed in a relatively open system with wide metasomatism, with its formation depth appar-

ently shallower than that of Type [ -Ill pegmatites. In such a formation environment, elements such as Li, Rb,

Cs, Nb, Ta and Sn are highly concentrated in the pegmatite melt-solution. The formation environment of

dravite in Type IV pegmatite was no longer belonging to endogenic pegmatite mineralization, but this mineral in-

herited some characteristics of Li-Fe tourmalines in Type [V pegmatite in content of elements such as Li. Its

modes of occurrence are very rarely seen in pegmatite areas both in China and abroad. The formation sequence of

tourmalines in Nanping pegmatites and wall rocks is on the whole in order of black Fe-tourmaline— yellowish

green Li-Fe tourmaline—yellowish brown Mg-Fe tourmaline—>grayish blue dravite. This sequence will surely

play an important indicating role in researches on the formation environment and evolution of the Nanping pegmatite
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Table 1 Chemical composition of tourmalines

I 1

B1 DI-22  DI-26 T-5 Po47-7 RZ1 R722 T8 T-9 T-11  P413-7  T-12 T-14 T-16

314
- - i} l 1
31 - 413 647 31# 31# 31# 647 413 413
SO, 38.32  37.13 36.29 36.08 35.61 37.94 36.70 39.25 39.45 39.84 40.76 35.02 36.90 35.81
ALO; 35.27 36.68 35.96 32.48 33.24 30.10 30.36 28.92 32.90 34.00 32.50 33.94 31.64 34.16
B,0O; 10.52 10.68 10.60 10.07 8.71 10.43 10.03 11.53 9.22 11.10 9.81 11.04 11.71 9.00
Fe, 05 1.63 1.7 0.61 4.39 2.84 1.78  2.41 1.85 1.882 3.577 0.427 4.06 5.07 2.83
FeO 5.24 4.71 1.34 5.40 10.34 6.64 7.22 7.09 3.71 2.39  6.28 8.99 6.54 10.95
KO 0.51 0.10 0.08 0.16 1.10 0.25 0.15 0.15 0.646 0.293 0.273  0.08 1.18 0.24
Na,O 2.68 2.59 3.18 1.02 0.76 1.70 1.77 1.73 1.18 0.88 1.46 0.87 0.83 0.83
CaO 0.25 0.36 0.90 0.13 0.06 0.95 0.77 0.75 1.09 0.885 0.470  0.49 0.49 0.33
MeO 0.85 0.78 7.50 2.68 0.69 4.66 3.74 4.04 430 2.38 2.30 0.58 2.23 0.50
MnO 0.15 0.18 0.021 0.05 0.23 0.06 0.09 0.09 0.08 0.088 0.048 0.476 0.214  0.476
LpO 0.70 0.84 0.020  0.047 0.025 0.036  0.055 0.131 0.012 0.027 0.067 0.043  0.041 0.160
TiO, 0.032  0.09 0.024 0.59 0.21 1.54  0.92 1.06 0.02  0.04 0.04 0.48 1.22 0.14
O, 0.22 0.28 0.19 0.14 0.03 0.06 - 0.01 0.09 0.08 0.20 0.16 0.39 0.19 0.20
HO 0.85 0.89 0.59 3.45 4.00 3.47 360 3.70 3.30 3.43 3.9 0.89 1.31 1.10
F 2.33 1.28 1.41 0.440 0.320 0.319  0.480 0.568 0.11 0.09 0.11 0.43 0.395 0.44
—2F=0 0.979  0.538 0.592  0.185 0.134 0.134 0.202 0.239 0.046 0.038 0.046 0.181 0.166  0.185
Total 98.57  97.77 98.12 96. 84 98.03 99.80 99.10 100.71 97.94 99.18 98.61 97.60 99.79 96.98
Na* 0.87 0.848 1.033 0.331 0256 0.543 0.586 0.543 0.379 0.276 0.465 0.293 0.272  0.285
C2* 0.045 0.065  0.161 0.023 0.011 0.168 0.140 0.13 0.194 0.153 0.083 0.091 0.088  0.063
Fe! 0.205 0.217 0.077  0.357 0.572 0.22  0.309 0.226 0.236 0.435 0.053 0.532 0.643 0.377
Fe&* 0.734 0.665 0.188 1.442 0.783 0.916 1.029 0.961 0.515 0.323 0.860 1.310 0.924 1.122
Mgt 0.212  0.197 1.874  0.666 0.178 1.146 0.95 0.976 1.065 0.573 0.562 0.151 0.516  0.132
Li* 0.471 0.570  0.014  0.032 0.027 0.024 0.037 0.080 0.008 0.017 0.043 0.029 0.028 0.02
SO, ALO; BO; FeO; FeO KO NayO CaO MnO MgO TiO,  CXA-733 Li,O
O, HO F
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Table 2 Unit cell parameters of tourmalines
V 10 'm? ap 107 'm co 107 'm ¢ a
T-5 1576.8 15.947 44 7.159 18 - - 0.449
T-12 1574.23 15.940 24 7.15397 - 0.449
T8 1574.41 15.937 69 7.148 02 - - 0.448
DT-22 1558.88 15.901 37 7.11891 A - 0.448
DT-26 1563.02 15.878 74 7.158 14 - - 0.451
3 3 3500 cm ™! 1
F~ OH ~
OH
1-8 “ OH"—Li'*
3.453 100 2.9469 84 2.0380 50 “ OH'—AP* “ OH'—Fé&*
T-5 3.462 9 100 “ OH" Mg"  Fet F
2.9517 78 2.0411 46 DT- 1
22 3.4432 100 2.935 6 87 1350~1230 em ! By—O
2.5673 92 2.0328 58 DT-26
3.9554 100 4.1924 32 2.566 6
79 2.0322 23 JCPDS
3 By—0O 1000 cm ™! By—0O
620 cm™!
Siy—0 Aly—0O
IR-450 Siy —0O By —O
KBr 4 mg
2 620~570 cm !
3600~3 300 cm! “ OH" Aly—0O
580 em ! 610 em ! 520
1980 3545 em™ ' ~400 em! Me—O Me

3421 em™! Fé" FSt Mgt Li'*
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Table 3 X-ray power diffraction date of tourmalines
T-5 DT-26 T-8 DT-22

20 d I % hkl 20 d I % hkl 20 d I % hkl 20 d I % hkl
8.870 9.9615 4 101 8.960 9.8616 1 8.905 9.9224 2 8.930 9.8947 3
13.930 6.3523 36 021  14.000 6.3207 1 100  14.005 6.3185 34 14.010 6.3162 30 110
17.855 4.963 8 14 300  17.950 4.9255 1 17.900 4.9514 13 111 17.910 4.9486 17 111
19.290 4.5976 6 211 19.455 4.5590 17 112 19.350 4.5835 6 19.345 4.5847 9 112
21.055 4.2160 30 220 21.175 4.1924 32 201 21.105 4.2362 32 201 21.150 4.1973 38 201
22.300 3.9834 37 012 22.460 3.9554 100 202 22.350 3.9746 39 22.355 3.9737 51 202
25.705 3.4629 100 25.720 3.4609 27 110 25.780 3.4530 100 25.855 3.4432 100 110
26.785 3.3257 8 26.855 3.3172 20 26.745 3.3306 11 26.725 3.3330 47
27.935 3.1913 1 410 27.965 3.1880 9 28.140 3.1686 2 200  28.000 3.184 1 5
29.580 3.0175 6 122 29.905 2.9854 18 29.670 3.0086 5 213 29.705 3.0051 9 213
30.255 2.9517 78 321 29.905 2.9479 31 211 30.305 2.9469 84 211  30.425 2.9356 87 211
30.850 2.8961 5 312 30.295 2.9427 31 211 30.910 2.890 6 302 30.930 2.8888 6 302
34.220 2.6182 5 051  30.350 34.290 2.6130 301
34.800 2.5759 70 042 2.5666 79 223  34.835 2.5734 78 223 34.920 2.5673 92 233
36.110 2.4854 4 241 34.930 2.4921 36.180 2.4808 4 222
36.610 2.4526 3 232 36.010 2.4445 313 36.635 2.4510 3 313 36.695 2.4471 6 313
37.900 2.3720 17 511 36.735 2.3654 312 37.795 2.3784 28 37.955 2.3687 28
38.395 2.3426 9 38.010 2.3321 15 213 38.410 2.3417 10 213  38.545 2.3338 15 213
39.245 2.2938 2 502 38.575 2.2876 1 39.465 2.2815 3 210 39.610 2.2735 4 210
41.245 2.1871 11 431 39.355 2.1785 5 222 41.300 2.1843 12 222 41.435 2.1775 12 222
41.700 2.164 2 9 303  41.415 2.1541 9 403 41.755 2.1615 8 403  41.865 2.156 1 12 403
42.660 2.1177 46 41.905 2.1194 6 42.710 2.1154 23 300 42.955 2.1039 21
44.345 2.0411 5 440  42.625 2.0322 23 323 44.415 2.0380 50 323 44.550 2.0322 58 323
45.445 1.9942 24 342 44.550 1.994 6 8 45.500 1.9919 3 404 45.500 1.9919 6
47.385 1.9170 11 413 45.435 1.9109 17 413 47.425 1.9155 24 413 47.57 1.9100 30 413
48.615 1.8713 S 621 48.790 1.8650 2 401  48.685 1.8688 11 401 48.85 1.8629 9 401
49.215 1.8499 8 333 49.400 1.8434 5 314  49.245 1.8488 6 314 49.355 1.8450 6 314
51.425 1.7755 5 51.510 1.7727 2 211 51.505 1.7729 11 412 51.715 1.7662 10 211
52.865 1.7305 3 52.965 1.7274 2 52.880 1.7300 7 220 53.105 1.7323 5 220
54.200 1.6909 25 603  54.495 1.6825 1 424 54.335 1.6871 3 424 54.425 1.6845 3 310
55.410 1.6568 11 271  55.540 1.6533 9 333 55.460 1.6555 26 333 55.660 1.6500 30 333
55.940 1.6424 15 550  56.205 1.6353 13 425  55.975 1.6415 10 425 56.170 1.6362 14 425
57.765 1.5948 4 722 58.100 1.586 4 16 400  57.755 1.5950 11 505 57.910 1.5911 15 505
60.615 1.5264 22 054 60.615 1.5264 5 513 60.660 1.5254 4 424 60.85 1.5211 4 424
61.675 1.5027 61.755 1.5010 9 426 61.755 1.5010 24 332 62.055 1.4944 25 332

Philips-Pw1700 KoCu 45 kV 40 mA
T-2 3.3% 2.6%
4
~1200C
+100 ;LV Ol—Ale3 3
3 5
970 ~
1 000C
T-12

5% T-26 T-8 4.6% 4.0% T-16
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Fig. 2 Diagram showing infrared absorption spectra
of tourmalines in Nanping pegmatites
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Fig. 3 Diagram showing differential thermal curves
of tourmalines in Nanping pegmatites
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