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Fig. 1 X-ray diffraction spectrum of the authigenic calcite sample
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Table 1 X-ray diffraction analyses and calculations of the authigenic calcite sample

BT AT BT AT
hkl d A d (A TR ) hkt d (A d (A TCHRE)
104 3.03843 3.042 39 104 3.02966 3.00300 100
114 2.49823 2.502 7 111 2.46999 2.47100 17
113 2.28747 2.28700 9 113 2.28430 2.26100 20
202 2.09720 2.09700 9 202 2.09522 2.07400 18
108 1.91374 1.91500 12 108 1.90574 1.90500 1
116 1.87722 1. 85400 12 116 1.87238 1.85400 12
211 1.62802 1.62700 3 212 1.60491 1.60700 7
1010 1.58792 1. 58800 8
214 R 1.52717 1.52200 3 214 1.52528 1.52200 3
119 1.51064 1.51100 7
300 1.44236 1. 44200 3 300 1.44137 1.44200 3
0012 1.42251 1.42200 5
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Table 2  Crystal structural characteristics of the authigenic calcite sample

BT AT BT AT
o [ o
PYiUE S 4.99647A 17.07017A PRYilEER s 4.99307A 16.984A
AR 0.00120 0.00497 AR 0.00388 0.03454
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Table 3 Electron microprobe analyses of the authigenic calcite sample

g6 # 1 2 3 4 35 6 7 8 9 A dORME PR
Na,O 0.23 0.38 0.16 0.20 0.53 0.28 0.45 0.24 0.10 0.10 0.53 0.29
MgO 4.8 5.18 3.36 509 5.5 5.51 4.90 533 5.15 3.36  5.56  4.90
ALO; 392 1.57  0.00 1.06 2.57 4.47 4.22 3.8 0.71  0.00 4.47  2.44
Si0,  5.67  2.56  0.20 1.8 2,75 9.22  6.72 6.36  2.29 0.20 9.22 4.27
KO  0.37 0.20 0.12 0.06 0.10 0.75 0.59 0.39 0.1 006 075 0.32
CaO  43.68 58.7 60.4 57.25 47.79 39.00 39.52 40.80 58.95 39.00 60.40 49.59
TiO,  0.39 0.00 0.15 0.11 0.11 0.04 0.21 0.05 005 0.00 0.39 0.14
MnO  0.06 0.0l 0.06 0.10 0.52 1.31 0.26 0.95 0.15 0.0 1.31 0.43
Cr0;  0.18 0.2  0.04 0.06 0.17 022 0.25 0.35 0.00 0.00 0.35 0.17
NiO  0.00  0.00 0.38 0.00  0.00 0.00 0.00 0.0l 0.11 0.00 0.38 0.08
FeO  11.69 3.48 0.19 3.25 9.18 11.3  13.43 11.69 1.19 0.19 13.43 7.18
SO 0.00  0.11  0.00  0.00 600 0.00 0.00 0.00 0.04 0.00 0.11 0.02
BaO  0.12  0.44 0.00 0.00 0.25 0.04 0.00 0.20 0.13 0.00 0.44 0.15
CuO  0.29  0.00 0.00 0.00 0.00 0.00 0.21 0.08 0.21 0.00 0.29 0.10
CoO  0.00  0.00 0.05 0,02 0.11 0.00 0.00 0.00 0.00 0.00 0.11 0.03
AVFe  0.34  0.45  0.00 0.33  0.28 0.40 0.31 0.33 0.60 0.00 0.60 0.33
AVSE 069 0.61  0.00 0.58 0.93 0.48 0.63 0.61 0.31 0.00 0.93 0.53
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Table 4 Correlation coefficients between elements of authigenic calcite

NazO  MgO  AbO; Sy KO Ca0  TiOy M) CrO;  NIO Fe S0 Ba( Cod Co

Na: () 1

MgO  0.401 1
AlLOy  0.434  0.524 1

Sis 0.230 0.507  0.943 1

K200 0,209 0.263 0.851  0.945 |

Cal) 0.406 0.447  -0.976 —0.920 —0.837 1

TiOs ~0.002 —0.309 0.286 0.115 0.117 —0.289 1

MnO o 00141 0,491 0.625 0.734  0.657 —0.684 —0.364 1
CraUs 0.516 0.441 0.817 0.722 0.643 —0.783 —0.021 0.564 1

NiO 0.480 —0.901 —0.653 —0.571 —0.355 0.543 0.011 0.303 - 0.558 1

FeO)  0.517 0.481 0.978 0.864 0.762 —0.977 0.367 0.554 0.813 -0.630 1

SO 0,070 0.134 - 0.338 —0.289 - 0.253 0.502 —0.465 —0.362 —0.047 —0.104 —0.4206 1

Ba(y 0,376 0.407 —0.044 —0.143 - 0.253 0,176 —0.379 ~0.083 0.312 -0.329 —0.066 0.768 1

Cu —0.184 0,009 0.325 0.272 0.216 —0.296 0.669 —0.280 0.027 -0.168 0.342 -0.136 -0.185 1
Cold  0L445 —0.090 —0.280 —0.456 —0.483 0.180 —0.011 —0.045 —0.227 0.235 —0.143 —0.265 0.087 —0.447 1

* 5 AAETTREARER I TR 2 B a5

Table 5 Neutron activation analyses of the authigenic calcite sample

JLE La Ce Nd Sm Eu Th Yb Lu 8]
Tt 12 26 12 2.2 0.63 0.55 1.6 0.25 1.2
JLE As Au Ba Ca% Co Cr Cs Fe% Zr
Tt 73 3.0x10? 65 34.1 11.2 42 1.2 3.1 70
JLE Hf Na % Rb Sh Se Se Sr Th
Tt 0.5 0.1 18 3.8 3.2 1.1 1800 2.0
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The Discovery and Study of Authigenic Ferrocalcite in the
Surface Sediments from the Eastern Slope of the Okinawa Trough

Li Anchun Chen Lirong Shen Shunxi
( Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)
Wang Wenzheng
(Ocean University of Qingdao, Qingdao 266003)

Key words: ferrocalcite; genetic environment; Okinawa trough
Abstract

Compact and hard authigenic calcite was discovered in the surface sediments at the water

depth of 530 m on the eastern slope of the Okinawa Trough. It has brown color and biological
shapes, and occurs as infilling materials in microbiological crusts, most of which were formed in
foraminifera and gastropoda, and a few of which were formed in lamellibranch. Less calcite oc-
curs as fecal pellet. Analyses of mineral and chemical composition as well as carbon and oxygen
isotopes were carried out with X-ray diffractometer, electron microprobe, neutron activation
and mass spectrograpgh respectively . The analytical results indicate that the iron content of
calcite ranges from 0. 19% — 13.43% (mostly over 9% ), with an average of 7. 18% , much
higher than the content of magnesium, suggesting ferrocalcite calcite; magnesium content is
from 3.36% to 5.56% , averagely 4.9% . The calcite contains relatively high Si, Al, K, Na

and Sr (1800 pg/g). Ferrocalcite coexists with magnesian calcite as solid solution. There are

(FHEE 259 1T)
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obvious correlations between most elements. It is worth mentioning that Fe is correlated not
only with Si, but also with Si, Al, K and Na. The facts that the Al/Si ratio of ferrocalcite is
similar to that of clay minerals and that no clay peaks have been found on the X-ray spectral
lines indicate that Al, Si, K and Na in the calcite exist in the form of amorphous clay, which
plays a role of filter in the enrichment of iron. 8*C(2.3%0) and 8'%0(1.4%) of the calcite fall
between shallow water calcite and deep sea calcite, whereas 8>C(1.5%0) and 8'"0(0. 3% ) of
the shells fall within the range of shallow water mollusk and foraminfera. Crystal and chemical
characteristics of ferrocalcite, such as hexagonal system, relatively high content of Sr and iso-
topic composition of carbon and oxygen, show that the biochemical process play an important
role in the formation of ferrocalcite. In addition to physical and chemical conditions in the sedi-
mentary environment, the formation of ferrocalcite presumably has close relation to shells in

which beneficial microenvironment has been formed.
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