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Fig. 1 Histogram showing size distribution of volcanic microspherolites from lamproite
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F* 1 PREREPILRBRNOLFER S (WE%)

Table 1 Chemieal composition (wt%) of volcanic microspherolites from lamproite

%% |#as| sio, | Tio, [ALO,| FeO | Mao | MgO | CaO |Na,0| K,0| PO, [CO, | @
1 N-1a | 29.79 0.15 5.39 0.02 0.00 13,18 35.82 0.09 | 0.74 | 14.15 *M 99.33
2 N-1b | 29.89 0.34 5.53 0.12 0.00 12.96 35.53 0.07 | 0.73 | 14.05 3] 99.22
3 N-2 28.44 0.24 4.35 0.04 0.00 12.43 38.43 0.07 ; 0.57 | 15.11 *0 99.68
4 N-3 29.46 0.42 4.57 1.74 0.09 12.95 32.86 0.04 | 0.44 | 15.08 0.38 98.03
5 N-4 30.20 0.50 4.36 3.19 0.08 11.97 31.40 0.77 | 0.50 | 14.37 0.36 97.70
6 N-5 29.14 0.46 5.28 2.14 0.07 12.37 31.97 1.36 | 0.71 | 16.07 0.56 | 100.13
7 N-6 31.65 0.34 4.66 3.01 0.56 11.85 26.91 1.48 | 0.83 | 17.31 0.44 99.04
8 N-7 26.67 0.38 7.00 1.22 1.34 11.10 32.60 1.70 | 1.17 | 15.24 1.20 99.62
9 N-8 24.88 0.44 4.31 2.95 0.31 11.80 33.53 1.14 | 0.99 | 16.66 2.41 99.42
10 N-9 35.08 0.38 4,96 1.72 0.12 11.96 30.14 1.15 | 0.71 | 11.85 0.84 98.91
11 N-10 | 31.15 0.42 5.42 1.19 0.07 12,29 31.78 1.46 | 0.67 | 13.64 0.48 08.57
12 N-11 | 32.19 0.42 4.79 2.04 0.10 11.09 31.04 0.64 | 0.70 | 14.84 0.20 98.05
13 N-12 | 25.02 0.24 3.09 1.19 0.03 11.46 35.94 0.20 | 0.42 | 20.34 0.38 98.31
14 N-13 | 22.15 34.35 6.79 7.32 15.10 1.94 6.66 0.62 | 3.64 0.00 3+ 3 98.57
15 N-14 | 21.27 36.22 5.69 9.01 14.03 1.59 6.20 0.74 | 3.71 98.46
16 N-15 | 19.06 37.11 5.16 | 14.32 13.15 1.27 6.54 0.11 | 1.42 98.14
17 N-16 | 21.46 36.64 6.74 9.63 12.16 1.41 6.56 0.84 | 3.14 98.58
18 N-17al 22.64 35.86 5.38 | 14.13 10.41 1.48 5.48 0D.84 ] 2.99 0.00 99.21
19 N-17b{ 19.15 41.35 5.79 | 14.74 7.77 1.53 5.22 0.85 | 2.13 0.00 98.53
20 N-18 | 21.42 41.62 5.35 | 11.64 11,98 1.21 5.16 0.22 | 1.54 100.14
21 N-19 18.81 47.65 5.18 l 7.68 11.10 1.33 4.14 3.36 | 3.36 102.61
22 N-20 | 24.80 36.03 5.59  11.49 11.79 1.42 5.59 0.75 | 3.30 100.76
23 N-21 } 21.68 36.24 4.46 | 16.36 11.10 1.16 5.14 0.56 | 2.80 99.50
24 N-23 | 21.12 ! 39.90 5.22 ) 19.18 7.67 1.29 6.21 0.37 | 1.11 102.07
25 N-50 0.01 0.00 0.00 [124.85 0.00 0.02 0.00 0.01 | 0.00 124.89
26 N-51 0.05 0.00 0.02 {106.80 1.12 0.23 0.00 0.00 | 0.00 108.22
27 N-52 0.03 0.00 0.13 |109.75 0.89 0.00 0.00 0.00 | 0.00 110.80

N-1—N-13—EREBEEER iy 3 N-14—N-23— @Rtk — SR moR R s N-50—N-52—I8ps sk RRGRR, 3 NiO
% 0.009%—0.21%,Cr,05 ¥ 0.009%—0.15%, RIRAPTAIMNE: HAP JCXA-733 BE TR, WidHKE: MELE
25kV; ¥ 20mA, BRREL: RN TRAZERR D, PERFEAF@EIOWRS L.

(2) E%® TFeO &% 6%—50%, MUE TiMn,Si.K, #i Ca,Mg.P HFiro =
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(3) ®EA TFeO SRAT 50% o X BRI BRABERRL HLBERKAY TFeO &
B 100%, HAKDEEREKERS,

E— R RPN 5 B R AL, BB Si0; W&, L% 30%, TREME, 5
#H 20%, KO &ft, GEEH, BT 1%, BRAE371%, MilE—KRA 8L 1%,
ALO, &AL AK, Wik, EEEMBETHE, FIARERRE Cr, Ni, Co #RHR
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% 2 P T BEb KL RN ch R RO 2 R 5y Ha R 2 R 3 AT, R ER 1T
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Fig. 3 Main chemical composition of volcanic microspherolites from lamproite
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B, HEERSSRMBMEAER 1 28—34), & Si HPE—PMRHMANREE Si, Mg 18 (Si0,
80.35% ,MgO ik 10.91%), BHEERFMERRA FeO & BTIX 128.21%, BEAFHBEARS% 4
BR(ER 1 35,36), KRAH Cr.Ni,Co KA1,

% 2 HERREPHENLABRNATEROLER S (Wtn)

Table 2. Chemical composition of main facies of magnetic voleanie

microspherolites from lampreite

BEfksE | sio, | Tio, |AL0,| FeO | MaO | Mgo | a0 |Ns,0| K0 | P0, | mm
& 0.00 0.07 0.07 98.20 1.84 0.10 | 0.00 | 0.00 0.00 0.11 100.39
Rk 0.00 0.00 0.06 | 126.96 0.04 0.01 | 0.00 | 0.00 0.03 0.39 127.49
Rk 0.00 0.02 0.00 | 126.15 0.00 0.02 | 0.00 | 0.05 0.00 0.32 126.56

N-55

k| 0.00 0.07 0.17 96.64 2.76 0.06 | 0.00 | 0.19 | 0.03 0.00 99.92
4k 00 0.10 0.00 96.06 3.40 0.00 [ 0.04 | 0.00 0.03 0.03 99.66
Bk 3.56 0.05 0.04 | 90.10 2.99 0.00 | 0.17 | 0.00 | 0.04 2.67 99.62

iR | e

N-56 L4k | 24.95 | 35.83 | 0.27 15.53 10.83 0.59 | 4.05 | 1.90 | 5.84 D.18 99.97
26.48 37.72 | 0.26 12.86 11.87 0.74 1 4.59 | 0.85 | 4.58 0.00 99.95

FEEK 0.00 0.45 0.00 | 128.85 0.08 0.00 | 0.00 | 0.00 0.03 0.00 129.41
FE¥R | 97.89 0.06 0.02 0.15 0.05 0.00 | 0.00 | 0.01 0.03 0.05 98.26

- Z
S o o = Y R s

11 N-57 ik | 4.07 0.00 0.00 | 124.23 0.00 0.03|0.00 | 0.13| 0.00 0.33 128.79
12 5| 0.00 0.00 | 0.00 | 103.75 0.02 0.46 | 0.00 | 0.00 0.00 0.39 104.62
13 BEfk | 80.35 0.00 0.45 6.09 0.17 10.91 | 0.19 | 0.00 0.00 0.20 98.36

14| N-58 Kk | 19.20 | 40.28 5.57 16.13 10.37 0.92 | 4.81 | 0.54 1.59 0.19 99.60
15 FE | D.00 0.76 | 0.00 | 128.12 0.14 0.00 | 0.01 | 0.01 0.01 0.24 129.29
16 Msdk | 97.85 0.05 0.00 0.09 0.12 0.03 | 0.00 { 0.01 | 0.01 0.13 98.29

17 N-59 M | 23.60 | 39.79 | 6.07 8.66 14.60 1.97 [ 2.69 | 0.40 | 2.13 0.00 99.91
18 Bk | 0.00 0.52 | 0.00 | 128.21 0.22 0.00 | 0.00 | 0.25 | 0.01 0.01 129.22

19 | N-60 ik | 26.09 | 34.91 6.96 13.91 7.94 1.42 | 5.47 | 0.60 2.38 0.18 99.86
20 ik | 0.00 0.17 | 0.00 | 124.25 0.67 0.10 | 0.00 | 0.00 | 0.00 0.00 125.19

21 N-61 k| 25.32 | 35.89 | 4.24 11.94 12.14 0.92 | 5.05 | 0.57 3.86 0.02 99.95
22 sk | 99.29 0.13 | 0.00 0.13 0.02 0.20 | 0.02 [ 0.08 | 0.04 0.02 99.93

23| N-62 | #4k | 19.95 | 38.28 | 6.36 9.84 | 13.92 1.35 | 4.75 | 1.26 | 4.16 0.00 99.87
24 Fh5E | 25.93 | 39.03 | 6.12 | 10.01 | 14.45 1.11 | 0.16 | 0.38 | 0.26 1.41 98.86

25 N-63 Hik | 19.05 | 20.22 | 4.81 43.07 5.89 0.52 | 3.44 | 0.36 1.51 0.11 98.98
26 Rk | 0.37 2.37 0.03 | 93.84 1.66 0.00 { 0.00 | 0.00 [ 0.03 0.20 98.50
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Abstract

A large number of microspherolites selected from Ningxiang lamproite, Hunan Pro-
vince, South China, were examined and analysed by several approaches. In terms of
their physical properties and chemical compositions, three groups of microspherolites can
be distinguished. They are considered as volcanic microspherolites although those from
sedimentary rocks and ocean floor are traditionally attributed to cosmic dusts.

The microspherolites are described as of the following three groups: (1) nonmag-
netic group, which is colorless and transparent, pale-yellow and semitransparent to dark
yellow and opaque; (2) magnetic group, which is dark in color; (3) strong magnetic
group, which is steel grey and dominated by iron. In addition, some volcanic dusts,
such as magmatic splashed fragments and blocks, can also be observed. The features of
microspherolites are varied, and their facies and textures show evidently that they are
products of volcanism.

Chemical compositions of these microspherolites vary in a wide range, from iron
deficiency to iron dominance: (1) Fe-poor type, which is rich in Si, Mg, Ca and P,
but poor in Ti, Mn and K; (2) Fe-rich type, which is high in S8i, Ti, Mn and K,
but poor in Ca, Mg and P; (3) Fe-high type, which is dominated by Fe.

Lamproite microspherolites are characterized by diversity both in chemical composi-
tion and in physical properties. It is concluded that liquation took place in the magma
chamber after the emplacement of lamproite magma in the deep crust, and afterwards

microspherolites were formed as a result of rapid cooling and quenching during volcanic

eruption.
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