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1
Fig. 1 Division of the tectonic units in the Huanghua
depression after Wang Defa et al. 1987
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Table 1

Formation wg/%

1

wy/ %

Contents of the heavy minerals in the Guangtao

3.67 4.71 1.8 10.1 20.27 4.2
0 0.33 0 1.15 0.39 2.4
1.77 0.5 0.53 1.2 0.75 2.74
3.79 1.48 1.31 3 0.00 1.5
7.82 17.4 27.06 45.4 57 18.65
0.4 0.2 0.93 0 0.00 0
3.46 2.99 40.24 4.2 3.00 1.9
23 11.04 10.92 5.15 4.5 51.8
1.03 0.27 1.75 0.5 0.30 0.45
0.18 0.2 0.25 2 0.00 0.4
41.34 52.11 16.44 8.45 2.92 9.95
7.96 1.54 0.7 4.25 7.03 4.55
0 0.2 0 0.3 0.57 0.6
0.1 0.2 0.2 2.6 0.4 3.5

N B I A
i3 el " How S A
2 - ; \\\ REESEC JEsE MRS
AT AT
4 Y A
H T o o
wEE
r e R AT arrean —_
R PR ASEN AR ATATA ]
‘I:. N \?}E\:“}:ﬁ“ Sy *
st .: Lol [
PN
P e Y3
RURNIN LN A
~ "}--\:-'\‘ s
0% 20% 40% 60% 80% 100%
T =
S s o WO B e B v R N R
2
1 - - 2 3. 4 5
6 7. 8
Fig.2  Comparison of the heavy mineral contents in different
parts of the Huanghua depression
1 = zircon-tourmaline-rutile ZTR 2 = epidote 3 = titanite
4 = garnet 5 = amphibole 6 = magnetite 7 = limonite
8 = others
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1 = basin boundary

Fig.4 ZTR isogram for the heavy minerals

2 = terrestrial-marine boundary

3 = direction of sediment supply 4 = isoline 5 = well site and its name

3 A B C
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Table 2 Correlation between the parent rocks on the 3
paleouplifts and those of the heavy mineral associations
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A Fig.5  Sketch map showing the drainage distribution in the
Huanghua depression
11 B B 1 = basin boundary 2 = terrestrial-marine boundary 3 =
drainage
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D Table 3  Comparison of the heavy mineral contents in the
Cangzhou- Kongdian- Qikou drainage and the Zhengzhou section
of the Hunaghe River
10.1 3.14 1.37
4
1.15 0.41
1.2 3.14
4.25 3.14
4 3 2.09 1.57
- - 5.15 16.27 24.16
12 45.4 34.05 1.96
8.45 3.46
b - h 0.3
- - - 4.2 8.48 18.22
_ 0.5 0.59 7.53
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The heavy minerals and provenances of the Neogene Guantao Formation
in the Huanghua depression
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Abstract The Q-mode cluster analysis and Q-mode factor analysis are employed to examine the areas of the heavy
mineral associations from the Neogene Guantao Formation in the Huanghua depression aiming at determining the nature
and types of the parent rocks in the study area. Four areas of heavy mineral associations have been comparted. The
parent rocks from three of the above-mentioned areas can well be compared with those from their surrounding Yanshan
Cangxian and Chengning palaeouplifts. The source areas indicated by the stable coefficients of the heavy minerals also
coincide with the positions of the three palaeouplifts cited above. Judged from higher stable coefficients of the heavy
minerals the rest one of the areas of heavy mineral associations which differs greatly from the above-mentioned three
areas of heavy mineral associations should be dominated by the distal sediments and their source areas should be far from
the preceding palaeouplifts. There may be four isolated drainages in the study area three are controlled by proximal
rivers and one by distal rivers which may be related with ancient Huanghe drainages .

Key words Huanghua depression Neogene heavy mineral provenance Bohai Gulf Basin



