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Table 1 Gelogical mode of occurence, age and morphological features of Zircons
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Table 2 Chemical composition from core to edge of zircons and corresponding average cation radius R value

%2 BEAZELSOUEAAREENFHRABFLE RE |

RE #8 [&8 Na20 | MgO | Al203 | SiO2 K20 | CaO | TiO2 | MnO {Cr203 | NiO FeO | P205 | ZrO2 | HfO2 | PbO | ThOz | VO2 R
1| 032 { oo5 | 0.45 | 31.49 | 0.00 | 0.88 [ 0.00 [ 0.30 { 0.00 [ 0.00 | 1.29 [ 0.00 | 62.41 | 2.50 | 0.00 | o.00 [ 0.30 | 0.710
2155 2| 0.33 | 0.o0 | 0.95 | 32.39 [ 0.00 | 0.17 | 0.07 | 0.00 | 0.06 [ 0.00 | 0.00 | 0.00 { 64.60 [ 0.91 [ 0.00 { 0.16 | 0.35 | 0.693
3] 0.3 | 0.oo | 0.40 | 33.08 | 0.02 | 0.15 | 0.00 | 0.07 | 0.00 | 0.10 | 0.00 | 0.00 { 65.13 | 0.72 | 0.00 | 0.00 |.0.00 | 0.707
4] 027 | 0.16 | 1.43 | 3a1.87 | 0.02 | 0.25 | 0.08 | 0.26 | 0.00 | 0.00 | 0.73 | c.00 | 62.8¢ | 2.08 | 0.00 | 0.00 | 0.00 | 0.6987
1f 040 | 0382 | 2.47 | 32.46 | 0.0l | 6.08 | 0.00 [ 0.00 [ 0.00 [ 0.3 | 0.00 | 1.99 {59.99 | 1.63 | 0.11 | 0.10 [ 0.05 | 0.673
2 016 | 0.o0 | 3.20 | 3255 0.09 | 0.17 | 0.00 | 0.00 | 0.00 | 0.04 | 0.14 | 0.66 [ 62.84 | 0.00 { 0.00 | 0.17 | 0.00 | 0.676
% (3791 o | 500 | 000 | 102 {3365 { 0.00 | 008 | 030 | o.00 | .05 | 0.35 | 0.17 | 0.81 | 6556 | 0.22 | .00 | 0.00 | 0.00 | 0672
4] 0.19 | 0.04 | 0.99 | 33.22 | 0.00 [ 0.03 | 0.00 | 0.06 | 0.04 | 0.15 | 0.00 | 1.19 | 64,08 { 0.00 | 0.00 | 0.00 | 0.00 | 0.678
1} 000 | 0,00 | 0.20 | 32.54 | 0.00 | 0.00 [ 0.o0 [ 0.07 [ 0.00 | 0.23 [-0.00 | 0.74 | 64.19 | 2.00 | 0.00 | 0.03 | 0.00 | 0.684
" a7013.2 2| 025 [ ooo | 0.90 | 32.77 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.56 | 64.38 [ 1.46 | 0.00 | 0.06 { 0.52 | 0.689
3] 0.14 | o019 | 027 | 3360 | 0.00 | 0.07 | 0.01 | o.00 | 0.05 | 0.27 [ o.o0 | 0.63 [ €301 | 1.43 | 0.00 | 0.13 | 0.19 [ 0.681
R 4| 027 | oooo | 0.18 | 32.78 | 0.17 | c.00 | 0.00 | 0.00 | 0.00 { 0.00 | 0.13 | c.00 | 64.53 | 1.84 | 0.00 | 0.00 | 0.09 | 0.694
1] 010 { 0.13 | 3.22 | 33.55 | 0.00 | a.o1 [ 0.02 [ 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 61.51 | 1.03 | 0.00 | 0.00 | 0.43 | 0.671
2| 050 | 006 | 4.08 | 33.05 | 0.02 | 0.27 | 0.00 | 0.00 | 0.00 { 0.00 | 0.18 | 0.53 | 60.76 | 0.41 | 0.00 | 0.03 [ 0.11 | 0.675
BB o 012 | o.on | 1os | 368 | 005 | 0.0e | .00 | 0.06 | 004 | 010 | 0.00 | 1.51 | 6230 | 0.08 | 0.00 | 0.00 | 0.06 | 0.667
4| 013 | 000 | 1.63 | 33.43 | 0.00 | 0.08 | 0.11 | 010 | 0.00 | 0.25 | 0.00 | 0.00 | 63.18 | 0.71 | o.27 | 0.00 | 0.06 | 0.680
1| 000 | o000 33.16 | 0.00 | 0.21 0. 00 64.20 | 1.41 0. 685
® 2] 0.03 | 0.00 33.81 | 0.01 | 0.00 0. 06 66.89 | 1.04 0. 688
. 31 0.02 | 0.00 32.72 | o0.01 | 0.02 0.02 §6.01 | 1.22 0. 691
b 4] 0.00 | 0.04 32.26 | 0.01 { 0.00 0.05 68.09 | 1.18 0. 696
s | 0.06 | 0.02 31.86 | 0.00 | 0.00 0. 00 66.98 | 1.22 0. 698
6] 0.06 | 0.02 32.52 | 0.00 | 0.00 0. 00 67.26 | 1.06 0. 695
1| 017 | oo10 | 0.20 [ 31.83 [ 0.00 { 0.50 [ 0.00 | 0.00 | 0.01 | 0.00 | 0.58 | 2.04 | 62.15 | 2.06 [ 0.00 | 0.00 | 0.35 | o.687
cuze | 2] %0 | o0 | o0 31.62 | 0.00 { 0.18 | 0.00 | 0.00 | 0.00 | 0.16 | ©0.23 [ 0.66 | 64.51 | 1.72 | 0.24 | 0.00 [ 0.18 [ o0.709
3] 0.06 { 0.16 | 0.29 | 32.41 | 0.00 { 0.04 | 0.00 [ 0.23 [ 0.00 [ 0.23 | 0.00 | 0.98 | 64.18 | 1.11 | 0.00 | 0.00 | 0.34 | 0.686
4] 011 | 002 | 0.22 | 32.62 | 0.00 | 0.04 | 0.00 | 0.07 [ 0.00 [ 0.17 | 0.25 | 1.09 | 63.25 | 1.96 | 0.00 | 0.00 | 0.20 | 0.683
1| 050 | 0.12 | 0.05 | 32.38 | 0.00 | 0.02 | 0.13 | 0.10 | 0.00 | 0.00 | 0.02 | 0.13 {6538 | 0.93 | 0.05 | 0.00 | 0.18 | 0.700
wssor | 2| ©22 | 07 | 000 [32.27 ) 0.00 | 0.08 | 0.00 | 0.01 | 0.00 | 0.00 | 0-13 | 0.8 | 64.19 | 2.1 0.00 | 0.00 | 0.00 | 0.690
» 3] 001 [ 000 | 009 | 32.18| 0.00 | 0.00 | 0.0 | 0.06 [ 0.00 | 0.02 | 0.22 | 1.58 | 62.60 | 2.88 | 0.00 | 0.04 | 0.34 | 0.679
4] 000 | 000 | 012 | 32.22| 0.00 | 0.00 | 0.01 [ 0.00 | 0.08 | 0.18 | 0.00 | 1.87 | 63.03 | 2.19 | 0.21 [ 0.00 | 0.10 | 0.678
® 1] 018 | o010 | o019 [ aze1 | ooo [ 0.03 | o.o1 | 0,00 | 0.00 [ o.o0o | o0.00 | o.40 | 64.92 | 1.25 | 0.00 | 0.00 | 0.12 | 0.688
L1 Hoos | 2] O | oV 0.27 | 32.42 | 0.06 | 0.00 | 0.00 | 0.14 | 0.06 | 0.00 | 0.07 | 0.27 | 63.75 | 1.98 | 0.03 | 0.1z | 0.29 | 0.696
® 3| 0.03 { 0.00 | 0.28 | 33.07 | 0.00 | 0.07 | 0.00 [ 0.00 | 0.03 | 0.19 | 0.13 | 1.16 | 62.76 | 2.29 | 0.00 | 0.00 | ©0.00 | 0.678
4| 0.12 | 0.00 | 0.20 } 32.66 | 0.00 | 0.02 | 0.14 | 0.00 [ 0.17 | 0.15 | 0.00 | 1.98 | 62.90 | 1.32 | 0.00 | 0.00 | 0.3¢ | 0.678
® 1| 010 | 0.00 | 0.04 | 33.26 [ 0.00 [ 0.00 [ 0.00 | 0,00 | 0.11 | 0.33 | 0.21 [ o.00 | 65.23 | 0.28 | o0.00 | 0.00 | 0.43 | 0.688
a wsos | 2| O30 | 0-00 | 000 32.87 | 0.00 | 0.24 | 0.14 | 0.08 | ¢.00 | 0.42 | 0.00 | 0.00 {63.52 | 2.03 [ 0.00 | 0.00 | 0.40 | 0.69¢4
3| 0.01 | 0.00 | 0.00 | 32.44 | 0.00 | 0.00 | 0.00 | 6.07 | 0.08 | 0.00 | 0.19 | 0.00 | 65.14 | 1.42 | 0.00 | 0.08 | 0.57 | 0.691
4| 005 | 0.00 [ 0.00 | 32.23 | e.00 | 0.00 | 0.1 | ¢.03 | 0.10 | 0.28 | 0.02 | 0.00 | 62.19 | 2.51 | 0.00 | ©0.23 [ 2.18 | 6.690
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Fig.1 The variation of R value from core to rim of magmatogenic zircons.
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Fig. 2 The variation of R value from core to rim of

metamorphogenic zircons
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Table 3 Average cation radius R value from core to edge of magmatogenic Zircons
BB A% | Re | #2| A% | R | BT | AT | e BT | AT | Re B3| A% | ra
. 1 [0.6984 1 10.6935 4 10.6914 5 10.6917 -2 [0.6711°
2 [0.6972 2 0. 6942 5 [0.6918 ¢ 6 [0.6956 A 3 |0-6746
a” 3 0. 6992 3 0.6944 d 6 |0.6909 1 {0.6896 ’ 4 10.6741
4 0. 6980 ¢ 4 0. 6965 7 10.6928 + 2 10.6889 5 10.6733
5 0. 6987 5 10. 6956 8 10.6918 ¢ 3 0. 6888
1 0. 6964 6 10.6965 1 [0.6942 4 0. 6888]
b 2 0. 6940 1 10.6923 2 10.6931 5 0. 6898
3 [0.6953 d 2 10.6921 ¢ 3 0.6940 6 (0. 6895
4 10.6932 3 0. 6910 4 10.6941 A, 1 [0.677]1

% a.b.c.d.e Al {255 AR 0 B W E M (1993), A, S48 5 J38 WA 3 M (1996C) 1Y
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AVERAGE CATION RADIUS R VALUE OF ZIRCONS AND
ITS SIGNIFICANCE IN EXPLAINING THE VARIATION OF
FORMATION TEMPERATURE
AND PRESSURE OF ZIRCONS

Bao Xuezhao Lu Songnian and Li Huimin

(Tianjin institute of geology and mineral resources, China academny of geological sciences, Tianjin 300170)

Abstract

The structure zoning trends are discovered in magmatogenic and metamorphogenic zircons.
The structure parameter is obtained by calculating the average cation radius R value of zircons,

- o n
which can be expressed in the formula;R= 3 (cation number X cation radius)/ 2, cation num-

n=1 n=1
ber. It has been proved that the R value is directly proportional to the unit cell volume in an indi-
vidual erystal. The fact discovered in this paper suggests that: 1. in magmatogenic zircons, the
decreasing of R from inner to outer portion of each growth zoning or from core to rim of a crystal

indicates the gradual lowering of magma temperature during crystallization; the increasing in R

value indicates the gradual decreasing in magma pressure during crystallization. 2. in metamorphic
zircons, the higher the metamorphic grade of protolith, the larger the average R value of the

metamorphogenic zircons is; in individual crystals, from core to rim the R value has a rising
trend, which indicates that the temperature of protolith mainly rises during the growth of meta-
morphogenic zircons.

Kew words: Zircons,average cation radius,variation of P and T,magmatism,metamorphism



