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Mineral Component, Texture and Forming Conditions
of Hydrothermal Chimney on the East Pacific Rise 9°-10°N
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Abstract: To characterize the hydrothermal processes of East Pacific rise at 9°—10°N, sulfide mineral compositions, textural
and geochemical features of chimney ores were studied using ore microscope, scanning electron microscope, X-ray diffraction
analysis, and electron microprobe techniques. Results show that there are three mineral assemblages for the hydrothermal
chimney ores, namely: (1) anhydrite + marcasite + pyrite, (2) pyrite + sphalerite + chalcopyrite, and (3) chalcopyrite
-+ bornite + digenite + covellite. Mineral assemblages, zonational features., and geochemical characteristics of the ore min-
erals indicate that ore fluid temperature changed from low to high then to low with a maximum temperature up to 400 C.
The chimney is a typical black smoker. The initial structure of the chimney was formed by the precipitation of anhydrites,
and later the sulfides began to precipitate in the inner wall.

Key words: hydrothermal processes; black smoker; mineral assemblage; exsolution texture; ore fluid.
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Fig .1 Location map of hydrothermal chimney at EPR 9°—10°N
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Fig. 2 Mineral zonation of hydrothermal chimney at EPR 9°—10°N
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Fig. 3 Microphotograph of hydrothermal chimney minerals at EPR 9°—10°N
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Table 1 Result of electron microprobe analyses of hydrothermal chimney minerals at EPR 9°—10°N
Ty BB Cu Fe Zn Pb S As Se Sb Ag Au Cd =8
Wk I 0.112 44.729  0.256 0.059 53.710 — 0.014 0.017 0.001 — — 98. 898
o 0.054 45.102 0.128 0.320 53.748 0.001 — 0. 004 — 0. 053 — 99. 410
I 0.417 46.833 0.063 0.170 51.192 — 0. 007 — 0.017  0.075  0.005 98. 779
1.370 45.416  0.039 0.228 52.254 - - — 0.037  0.039 - 99. 383
. 0.124  8.904 56.521 0.013 33.609 — — 0.01 — 0.092  0.061 99. 334
IR EE @ 0.077 15.260 50.777 0.017 33.665 0.053 - 0. 01 - - 0.014 99. 873
o G 0.227 23.206 41.675 0.091 33.665 - - - - 0.116  0.048 99. 028
0.247 23.181 42.499 0.157  35.087 — — — — 0.129 0.031 101.330
Gin 15.356 10.405 40.378 0.132 33.543 — — 0.071 — — 0. 022 99. 907
15.759 14.777 35.025 0.045 34.790 0.002 0.010 - 0. 008 - 0.074  100. 490
i 34.104 29.619 0.146 0.057 35.367 - — — - 0. 063 - 99. 356
35.367 29.589 0.181 0.152 34.770 — 0. 194 — — — — 100. 250
W G 32.005 30.717 1.137 0.157 34.710 — — — 0.019 0.070  0.050 98. 865
o 33.796 31.296 0.751 0.108 35.341 — — — 0. 034 - - 101. 330
1 33.187 31.601 0.046 0.104 35.115 0.034 — — - 0.006  0.028 100.120
34.134 30.656  0.000 0.161 34.715 — — - 0.019  0.067 — 99. 752
B4 IIG) 62.272 11.456  0.110 0.069 27.032 — 0. 002 — — — 0.004  100. 950
o IIIG) 61.752 10.659  0.058 0.090 26.366 0.014  0.006 - 0. 030 — 0. 041 99. 016
W IIG)  72.450  2.848 0.102 0.082 23.964 — 0.124 — — — — 99. 570
iokon IIIGi) 73.697  3.246  0.167 0.189 23.374 — 0.010 0.087 0.197 — — 100. 970
iEE IIIG) 66.778  4.170 - 0.056 29.507 0.015 0.007 — 0.036  0.055 0.036 100. 660
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