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1 IFsoS&mfZHERBREPRERBITROISE" (B ppm)
Table 1 Content of some trace elements in coarse~crystalline
pyrope from No. 50 kimberlite of Liaoning Province (in ppm)

F 5 pEpo o R Ni Zn Ga Sr Y Zr Pb t C°C)
1 Py-11%* 49,7 16.8 14.7 — 13.8 102 0.729 1088.3

2 Py-12 64.6 16.2 12.9 1.38 20.9 26.2 - 1186.3

3 Py-13 37.4 12.1 7.33 - 20.5 9.12 0.293 995,.5

4 Py-14 53.4 10.0 8.03 1.16 18.8 41.3 1.43 1113.9

5 Py-15 44.8 10.1 8.50 — 21.0 9.62 — 1052.9

6 Py-16 50.1 12.0 7.35 1.06 17,0 5.78 0.185 1091.1

7 Py-17 55,2 15.1 14,0 1.18 32.2 37.0 3.14 1126.0

8 Py-18** 46,0 18.2 8,92 0.668 22.2 13.4 0.657 1061,7

9 Py-19 ) 57.7 13.1 10.9 2.71 13.1 24.0 0,898 1142.0
10 Py-20 | 48.5 11.5 7.28 0,677 18.4 48.8 - 1079.8
11 Py-21 | 68.1 13.0 6.67 1.74 3.03 1.84 0.097 1208.3
12 Py-22 | 21.2 3.23 4,486 = 9.28 21.5 — 843.6
13 Py-23 T 66.8 13.8 10.0 1.85 2,38 4,80 — 1200.3
14 Py-24 | 574 12,2 772 0.854 3.91  22.6 - 1140.8
15 Py-25%* ] 95.7 15.6 10.1 1.97 7.20 11.8 1.94 1364,2
16 Py-26** 44,86 13.4 31.6 1.71 31.6 238.0 0.093 1051.4
17 Py-27 59.7 15.6 8.81  1.58 22.9 10,3 - 1155.6
18 Py-28** 67.9 16.2 14,2 - 21.6 39.8 0.019 1207.1
19 Py-29 38.3 14,2 8.93 0.657 21.5 6.72 0.236 1002.8
20 Py-30 13.2 11.8 6.75 2,15 18.9 7.72 - 742,1
21 Py-31 41.6 14.4 7.53 1,08 22.3 4,16 0,788 1028,7
22 Py-32 8.77 7.90 6.79  1.46 56.1 13.1 1.40 668.3
23 Py-33 47.8 21.3 11.7 — 8.03 49.8 2.90 1074.8
—_ 24 Py-34 44.9 8,06 8.12 1.82 23,3 13.7 - 1053.6
- 25 IR-01** 46.0 12.6 18.3 1.71 27.9 186.,0 9.50 1061.7
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Fig. 4 Statistical distribution of formation

temperatures of codrse-crystalline pyropes
HBSX—Kimberlite in Shexian County, Hebei Provnice.

LN50—No. 50 kimberlite in Liaoning Province.

The 1000°C boundary is the cquilibrium line
between graphite and diamond
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Fig. 6 Statistical distribution of
formation temperatures of pyropes

TFig. 5 Major elemont Cr and trdce element

Ni in pyrope and correlation between their

formation temperatures with constitutional water

Notcy Broken lines as for Fig. d
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Formation Temperature of Coarse-Crystalline Pyrope in

Kimberlites and Origin of Its Constitutional Water

Wang Wuyi

(Institute of Mineral Deposits, Chinese Academmy of Geological Sciences Beijing 100037)
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Abstract

Pyrope, generally in the form of single crystals, is a common mineral in
such mantle source rocks as kimberlites, and also serves as one of the important
indicator minerals in placer prospecting for diamond. It is found through recent
studies that ( 1) pyrope is not a typical dry phase mnesosilicate mineral, with
minor amounts of constitutional water contained in its lattice, and (2 ) the
content of trace element Ni in pyrope senmsitively indicates the formation
temperature of pyrope.In this paper, the author has looked into content
characteristics of some trace elements in pyrope such as Ni, Zn, Y and Zr,
made a comparative study of formation temperature ranges of pyropes from
kimberlites of different ore potentialities, tentatively discussed the relationship
between water content and formation temperature of pyrope and, on such a
basis, dealt with the origin of constitutional water and its geological significan-
ce.

25 typical coarse-crystalline pyrope samples were selectively collected from
the No. 50 kimberlite pipe in Liaoning Province. After flattening and polishing

both faces, we performed proton probe trace element analysis and infrared spec-
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tral amalysis. It has been found that pyrope from this rock body contains Ni
10—95 ppm, Zn 4—20 ppm, Ga 7—30 ppm, Sr 0—3 and Y 3—56 ppm. Accord-
ing to geothermometer calculations of trace element Ni, 84% of pyropes were for-
med above 10007, mainly in the range of 1050—1150C. The temperature-pre-
ssure variations of the continental shield area suggest that these pyropes were
formed in the diamond stable area of the upper mazittle, thus indicating the exis-
tence of diamond in the rock body. Kimberlite body in Shexian County of Hebei
Province is a barren rock body, and awalyses of samples from this rock body all
demonstrate that the formation temperature is below 1000T.

Infrared spectral analysis of all samples shows that for six samples there
exists an obvious absorption peak in the range of 3700—3500 cm™', implying that
these samples contain minor amounts of constitutional water. Calculations show
that the temperature for the formation of hydrous pyrope varies from 1050 to
1250, higher than the stable boundary of 1000, hence demonstrating the close
connection between the comstitutional water and the formation of diamond. Py-
ropes containing constitutional water are all rich in°Zr. The enrichment of incom-
patible element suggests that the formation of constitutional water might be

closely related to the mantle metasomatism.



