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a. The topographic of the short-source rivers in the Shandong Peninsula; b. the geological sketch map of the Xin’an River basin
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Table 1 Sampling point location
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Table 2 Grain size parameters of the Xin’an River sediments

LS XA01 XA02 XA04 XA05 XA07 XA08 XA10 XAll XA12 XA13 XAl4

SFHRIAR 4.82 3.74 0.93 1.46 1.64 1.44 1.98 127 1.60 1.73 1.72

PRt 22 0.95 1.73 1.65 0.91 0.68 0.56 0.62 0.65 0.58 0.54 0.56
LES 0.24 0.24 0.27 -0.28 -0.17 0.02 -0.48 0.15 -0.18 -0.16 -0.25
g jig 1.04 1.14 1.31 0.84 0.80 0.76 1.03 0.8 0.73 0.43 0.21
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Table 3 Difference of heavy mineral content of different grain

size fractions in the Xin’an River
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Table 4 Heavy mineral weighted percentages for the Xin’an River sediments (%)

R XA01 XA02 XA04 XA05 XA07 XA08 XA10 XAll XA12 XAl3 XAl4
WeE fIN A 37.96 44.51 42.93 3437 34.69 51.25 38.45 42.84 4491 47.34 39.29
BN 1.58 4.01 4.96 6.23 7.74 5.52 9.10 438 3.45 8.65 5.93
PR A1 10.96 10.02 13.59 12.38 14.77 4.59 7.96 8.04 10.34 9.73 14.28
e 20.37 17.20 13.85 24.04 16.08 11.44 23.20 13.36 14.65 13.97 15.26
WS 41 2.48 1.48 0.44 0.44 0.33 - 0.05 0.07 0.22 0.14 -
R A 9.44 4.46 1.78 1.38 1.61 0.09 0.55 0.17 0.41 0.44 0.61
N 0.58 0.27 0.20 0.23 0.29 - 0.04 - - - 0.01
Mk 0.42 - 0.75 - 0.23 0.28 0.07 0.21 0.14 0.08 0.08
KB 0.10 1.06 2.38 0.23 3.33 2.33 1.81 3.77 3.09 3.28 3.04
Ve el 4.12 5.16 5.46 8.41 5.80 1.33 5.65 1.72 4.78 3.46 6.28
Lizzal 5.61 5.12 3.95 3.94 4.58 0.93 1.24 0.55 1.27 1.39 3.78
BERA - 0.02 0.18 0.78 0.68 0.02 0.18 0.13 0.01 0.18 0.28
CiRawal 0.14 0.23 0.15 0.54 0.10 1.10 0.50 0.85 1.16 0.43 0.78
vl 0.54 0.32 0.25 0.16 - - 0.05 - 0.29 0.04 0.03
ExaRa) 0.37 0.19 0.03 - - - - - 0.09 - -
by (¥ 0.18 0.87 0.15 0.17 0.80 - - - - - -
Rk 1.53 1.18 0.79 0.49 1.29 0.04 0.21 0.31 0.16 0.18 0.40
[37R0N 0.24 0.73 0.65 1.16 1.19 0.03 0.10 0.03 0.37 0.06 0.83
(TN 235 143 4.93 3.85 3.66 11.75 7.01 13.37 11.00 7.59 6.84
TRERH” - - 0.40 0.43 - 0.15 0.43 - 0.01 0.02 0.01
AR B 0.99 1.40 1.87 0.77 2.49 7.96 2.57 9.42 2.84 2.58 1.83
HIB 0.03 0.36 0.24 - 0.22 1.99 0.83 0.58 0.82 0.21 0.41
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Table 5 Weighted percentage of light minerals in the Xin’an River sediments (%)

Y] XA01 XA02 XA04 XA05 XA07 XA08 XA10 XAll XA12 XA13 XAl4
Par 66.36 51.56 41.81 52.82 46.72 44.60 47.01 46.67 45.38 50.58 46.89
RHCA 18.07 25.95 29.17 25.83 29.56 25.62 27.19 28.28 29.89 25.97 26.65
A 11.80 18.09 23.45 17.73 17.57 26.26 22.84 22.83 22.11 20.69 24.35
M=tk 1.84 0.89 1.19 0.50 0.37 0.14 0.04 - 0.10 0.15 0.06
WA= B 1.91 3.19 2.54 1.41 2.50 0.92 1.54 0.55 0.63 0.97 0.83
JrfiA 0.01 - - 0.01 0.05 0.10 0.02 0.05 0.20 - 0.13
=B 0.01 0.25 1.12 133 1.90 226 1.22 127 1.26 1.33 0.85
AT T 0.01 0.07 0.72 0.39 1.23 0.05 - 0.36 0.43 0.05 0.25

T =R R, (U — B /R B AR PR
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Fig. 2 Distribution curves of heavy mineral content with different grain classes of the Xin’an River
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Fig. 3 Variation curves of heavy mineral groups in the Xin’an River at different sampling points
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Component changes and control factors of detrital minerals in riverbed, es-
tuary and beach of short source rivers: taking the Xin’an River in Shan-
dong Peninsula as an example

Yu Jian', Jin Bingfu', Wang Mengyao®, Wang Xin'

(1. Institute of Coast/School of Resources and Environmental Engineering, Ludong University, Yantai 246025, China; 2. Institute of Estuary
and Coastal Research/State Key Laboratory for Estuary and Coastal Research, East China Normal University, Shanghai 200062, China)

Abstract: Most of the small rivers in the Shandong Peninsula have clear sediment sources and relatively small min-
eral deposition differentiation, and their study can provide regional similarities for the analysis of the sources of
large rivers into the sea, as well as the characteristics of the material sources in the Shandong Peninsula for the de-
position of the Yellow Sea shelf and Bohai Sea shelf. In this paper, the distribution patterns of detrital minerals in
surface sediment samples taken from riverbeds, estuaries and beaches were analysed at multiple grain levels, tak-
ing the Xin’an River, a small short-source river in the northeastern part of the Shandong Peninsula, as an example.
The study shows that the Xin’an River basin and beach sediments are mostly medium and fine sands, with moder-
ate heavy mineral content in the whole sample, ranging from 1.47% to 8.19%. Twenty-seven heavy minerals and
eight light minerals occur, with the main heavy minerals hornblende (41.7%), chlorite (16.7%), actinolite (10.6%)
and limonite (6.7%) and the main light minerals quartz (49.0%), plagioclase (26.5%) and potassium feldspar
(20.7%), which are much more abundant than the other detrital minerals in the riverbed, estuary and beach, and the
mineral assemblage remains constant, with less significant variation in relative content between them, while there is
a significant non-linear correlation between non-dominant mineral species and clastic grain size. Mineral species
and content in the Xin’an River are controlled by the regional lithological sources, i.e. acidic and moderately acidic
intrusive rocks and regional metamorphic rocks, and the relatively stable output of amphibole group minerals across
the different features of the Xin’an River is responsible for their homogeneity. The short source rivers of the Shan-
dong Peninsula are derived from similar geological features and rock types, although the types and content of detrit-
al minerals vary. The main controlling factors for mineral composition variation are regional sources and particle
size sorting, followed by sedimentary environmental differences. In contrast, the high content of mica group and
carbonate minerals in a specific grain size and the low content of amphibole group minerals are the aspects that dis-
tinguish the Huanghe River from the river source materials in the northern and southern coastal waters of the Shan-

dong Peninsula.

Key words: detrital minerals; multiple-window grain size strategy; mineral distribution; sedimentary environment; the

Xin’an River; Shandong Peninsula
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