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The precise naming and mineralogical characteristics of ferruginous lacustrine
dolomiite in Well CCSD-SK
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Abstract: The lacustrine dolostone of Nenjiang Formation in Well CCSD-SK was taken as the study object in
this paper. Well CCSD-SK is located in Qijia-Gulong depression of Songliao Basin, northeastern China, with its
administration district belonging to Daqing City, Heilongjiang Province. Well CCSD-SK is the first scientific
continental drilling well which mainly includes Cretaceous strata and is composed of double drilling holes located
respectively in the south and the north. Lacustrine dolostone of Upper Cretaceous Nenjiang Formation has
aroused much interest among geologists because it is not only a special terrane but also one of the most important
oil-producing layers in Songliao Basin. Therefore, samples for this study were mainly collected from 1st Member
of Nenjiang Formation in the south drilling hole. Lacustrine dolostone of Nenjing Formation has its special for-
mation positions and shapes (mainly in layered form and subordinately in elliptic form), and layers of dolostone
are interbedded with layers of mud rock, with oil shale at the bottom. Lots of Ostracoda and spinicaudatans are
existent in dolostone, and a small amount of pyrite occurs in the mud rock. All this suggests a reduction environ-

ment with flourishing living things. It is thought that the formation of dolomite probably had an active effect on
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oil accumulation. The study of the mineralogical characteristics and the formation mechanism of lacastrine dolo-
stone in Nenjiang Formation is hence of great significance in sedimentology. Using XRD and EPMA methods,
the authors analyzed and studied mineralogical characteristics of dolostone samples. XRD results show that
dolomite is the main mineral phase, quartz possesses the second position, and other minerals are small amounts
of illite-smectite mixed layer, kaolinite, plagioclase, pyrite and calcite. EPMA shows that the main chemical
compositions are CaO and MgO, which make up 39.778% ~50.429% , and FeO and SiO, possess the second
position. Combined with XRD phase analysis, it is held that SiO, is derived from quartz, whereas CaO, MgO
and FeO come from the main mineral dolomite. The main mineral in the samples should be named ferruginous
dolomite rather than ankerite because the content of MgO is much higher than FeO. This naming is consistent
with the strict definition of mineralogy. The authors consider that the main mineral is ferruginous dolomite be-
longing to the transitional species between dolomite and ankerite rather than ankerite considered by previous re-
searchers. The XRD results of refined parameters for the crystal unit cell also show that the samples are of the
rhomb-centered hexagonal crystal having space group of R3, the parameters of a, ¢, V values are larger than
those of the standard dolomite and much closer to those of the standard ankerite, implying that the samples and
the standard ankerite have the same crystal structure; however, there exists difference in the amount of Fe?*
and Mg?" at the same structural position, and the value arising of axis and volume results from Fe? substitution
of part of Mg®" in the crystal structure. It is thus thought that ferruginous dolomite is a transitional species be-
tween dolomite and ankerite in the light of crystal structure. The authors also calculated the values of the ordered
degree and the mole content of CaCOj; on the basis of XRD data, and reached the conclusion that the samples
having characteristics of relatively high calcium content (55.48 g/mol on average) and low ordered degree (0.40
on average) were formed in an unstable diagenetic environment characterized by rapid crystallization.
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Table 1 EPMA analyses of dolomite samples

SNI1-5 SN1-9 SN1-13 SN1-23 S-N1-24 S-N1-30 S-N1-36
4 3 5 3 6 3 5
CaO 23.367 34.017 27.910 30.654 29.028 29.131 28.213
MgO 16.411 17.845 17.908 19.775 17.782 17.359 19.512
FeO 12.610 2.699 4.703 3.334 4.128 4.483 2.117
Na,O 0.110 0.169 0.091 0.117 0.079 0.133 0.103
K,O 0.053 0.064 0.076 0.058 0.040 0.073 0.053
MnO 0.234 0.107 0.209 0.142 0.106 0.150 0.160
AlLO; 0.377 0.411 0.270 0.338 0.168 0.404 0.274
TiO, 0.012 0.043 0.012 0.020 0.205 0.025 0.027
Cry,O4 0.015 0.000 0.033 0.024 0.025 0.009 0.014
SiO, 2.370 1.451 1.431 0.891 0.713 1.541 1.135
P,0Os 0.042 0.051 0.099 0.083 0.087 0.092 0.122
NiO 0.008 0.008 0.004 0.008 0.012 0.004 0.007
Total 55.609 56.865 52.747 55.444 52.373 53.404 51.736
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Table 2 Comparison of XRD data between the samples and the standard dolomite and ankerite
S-N1-7 S-N1-10 S-N1-24 S-N1-30
d I I d I I d I I d I Iy d I I hkl d I Iy hkl
1 4.043 1 4.044 4 4.052 2 4.037 2 4.033 1 101 4.051 <1 101
2 3.720 6 3.717 12 3.720 9 3.708 8 3.699 3 012 3.714 2 012
3 2.908 100 2.892 100 2.901 100 2.897 100 2.888 100 104 2.906 100 104
4 2.693 3 2.692 6 2.681 4 2.674 3 2.670 006 2.693 4 006
5 2.564 2 2.543 5 2.549 2.545 4 2.539 3 015 2.556 <1 015
6 2.416 7 2.411 16 2.415 11 2.410 9 2.404 8 110 2.414 4 110
7 2.205 12 2.201 32 2.200 24 2.196 21 2.193 25 113 2.203 7 113
8 2.050 4 2.058 8 2.071 4 2.068 3 2.065 021 2.073 <1 021
9 2.026 10 2.017 15 2.022 15 2.020 13 2.015 4 202 2.024 6 202
10 1.859 4 1.854 7 1.853 5 1.852 4 1.847 5 024 1.856 2 024
11 - - 1.808 18 1.810 14 1.807 9 1.805 16 018 1.818 8 018
12 1.798 11 1.795 22 1.791 16 1.793 13 1.787 21 116 1.797 10 116
13 - - - - - - - - 1.780 3 009 1.795 5 009
14 1.573 2 1.569 5 1.570 4 1.568 3 1.567 4 211 1.573 2 211
15 1.552 4 1.548 9 1.548 7 1.547 6 1.545 7 122 1.550 4 122
16 1.470 3 1.466 6 1.468 5 1.468 4 1.465 4 214 1.472 4 214
17 - - - - - - - - 1.444 4 208 1.452 4 208
18 1.394 2 1.391 8 1.390 6 1.390 4 1.389 4 300 1.394 2 300
ICDD PDF 36-426  41-586
R3 d A
3
Table 3 Comparison of cell parameters between the samples and
the standard ankerite and dolomite
A c A Vv A3
S-N1-7 4.8264 0.000 8 16.1441 0.0022 325.83 4
S-N1-10 4.8258 0.0020 16.1311 0.0056 325.34
S-N1-24 4.8225 0.0017 16.1120 0.006 4 324.51
SN1-30 4.8236 0.0023  16.1411 0.0058 325.24 1 XRD 1
36-426 4.8090 16.0200 320.88 CaO MgO
41-586 4.8290 16.1520 326.15
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