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Typomorphic characteristics and geological significance of the zircon
from the Laochang granite porphyry in Lancang, Yunnan Province

CHEN Hui, LI Feng, JIAN Run-tang, LUO Si-liang and YAO Wei
(Department of Earth Sciences, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Petrogenesis of l.aochang granite-porphyry is discussed in this paper based on evaluating and counting
zircon crystal forms. In this study, Pupin’s method for zircon typomorphic research was employed. The result
shows that the growth of zircon cone was controlled by the ratio of aluminum-alkali to silicon-aluminum, where-
as the crystallization temperature was the dominant factor controlling the growth of zircon cylinder. If the zircon
was formed in an aluminum or low-alkali environment, {211} cone is more developed than {101} cone, and
sometimes only {211} cone is developed, with no {101}cone. Where the zircon was produced in an alkali or low
aluminum environment, {101} cone is more developed than {211} cone, and the zircon in alkali granite only de-
velops {101} cone and does not have {211} cone. T. E. T has a long evolutionary line when magmatic crystal-
lization was slow and the time-domain of zircon crystallization was long. On the contrary, if the magma rapidly
crystallized or the zircon was quickly crystallized from the magma, the T. E. T line is relatively short, the zir-
con crystal form is relatively unitary and does not show remarkable variation. Statistics show that zircon crystals
in Laochang granite-porphyry assume mainly short or long cylindrical, tetragonal bipyramidal and ditetragonal
dipyramidal forms and subordinately sharpened pencil-like or equigranular forms, pale yellow or colorless in col-
or. The crystal size varies in the range of 42 pm X 35.5 pm~302 pum X 115 pm, and the ratio of length to width
is mainly between 2:1 and 3.5:1 and subordinately between 1.5:1 and 4:1. Crystal inclusions are rarely seen,
and cracks are not developed. Twenty zircon crystal forms were identified in the Laochang granite-porphyry,
and G, Ly, S5, S4, Ss, S, S7, S8, S, Sia, Sy, Sis crystal forms are relatively numerous. The zircon crystals
are composed of cylinder{110{, {100} and cone {101}, {211}. With {100} cylinder and {101} and {211} cone
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being very well developed, and {101} more developed than {211}. T.E.T line is short and is mainly distributed

at the top right corner of the evolution trend map. The zircon typomorphic characteristics suggest that the zircon

in Laochang granite-porphyry was formed in a low-temperature and peraalkaline environment characterized by

rapid crystallization, with the crystallization temperature ranging between 750 C and 600 C . A comprehensive

analysis of chemical composition, chronology and zircon typomorphic features of Laochang granite-porphyry

shows that the Laochang concealed granite-porphyry was formed mainly by crust source petrogenesis with the

addition of mantle source composition, and the rich alkali, rich water and rich ore-forming materials in this

granite-porphyry constituted a favorable ore-forming magma system.
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Fig. 1 Zircon typomorphic distribution diagram after Pupin 1980
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Table 1 Major element composition of Laochang concealed granite porphyry
SO, TiO; ALO; Fe,O3  FeO  MnO  MgO  CaO  NaO KO  P,Os HO CO,
153101-89  68.09 0.22 14.23 1.96 0.80 0.02 0.91 1.92 0.44 7.29 0.09 3.11  99.08
15006-1 62.32  0.80 11.92 8.06 0.40 0.09 0.24 0.21 9.00 0.12 0.68 6.31 100.14
15006-2 73.07 0.09 11.38 3.58 0.04 0.47 0.14 0.29 7.48 0.07 0.53 0.77 2.70 100.61
67.83 0.37 12.51 4.53 0.60 0.05 0.54 0.69 0.31 7.92 0.09 0.61 4.04
15006-1 15006-2 1991 ZK153101-89
44.6 Ma SHRIMP U-Pb 95% Re-
Os 43.78 Ma Re-Os
SHRIMP [I
TEM 417 Ma TJA X-series ICP-MS

lo 206py, 23817 Re 185 187 190 Os
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185 Re Table 2 Electron Microprobe analyses of major elements

in zircon
O Si Hf Zr

1 34.01 13.30 1.42 51.27

2 28.04 15.95 1.87 54.15

3 29.24 15.02 1.64 54.10

4 37.70 14.96 1.42 45.91

2 5 25.38 11.86 2.22 60.53
30.87 14.22 1.71 53.19

PHOENX EDAX kV 30.0

SUTW-SAPPHIRE RESOLUTION 134.20

TILT 0.30 TAKE-OFF 35.14 AMPT 17.0 DETECTOR TYPE
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100 110 = 100 101 211
42 pm>35.5 pm—302 pm X 115 pm
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100 pm 4:1
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Table 3 Statistics of zircons in Laochang granite porphyry
TW.1 G 9 0.15 P, 3 0.05 P,3 0.05 Ly 1 0.02 Ls1 0.02 S33 0.05 S 5 0.08 S5 3 0.05 S 0.02
S;3 0.05 S¢7 0.11 Sy 12 0.20 S 1 0.02 S;37 0.11 Sy 1 0.02
TW2 G 5 0.08 P2 0.03 P,2 0.03 L, 1 0.02 Ly4 007 S;34 0.07 S43 0.05 Ss2 0.03 S 7 0.12
Ss 12 0.20 Sg 4 0.07 S92 0.03 S 3 0.05 S;37 0.12 S, 2 0.03
s G116 0.6 Prl o001 P 1 0.0 L1 0.0 L2 0.02 1,2 0.02 8 1 0.0l &5 0.05 85 0.05

S;2 0.02 S5 0.05 S;10 0.1 Sg 11 0.11 S 1 0.01 S 1 0.01 S 10 0.1 S320 0.2 S, 6 0.06
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Fig. 3 Typical typomorphic morphology of zircon by electron microscope scanning of Laochang granite porphyry
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Fig. 4 Typomorphic frequency distribution of zircons from Laochang granite porphyryy
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Table 4 Mean alkalinity indices of every line 101 211
T=200 T=300 T =400 T =500 <700C
TW-1 670 544 459 400 110 100 >750C
TW-2 558 511 423 390 100 110
TW-3 619 442 383 388
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Fig. 6 Zircon typomorphic evolutionary diagram
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Fig. 7 Average points of zircon group and evolution of

different genetic types of granites after Pupin 1980
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