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Magnetic Characteristics of River Sediments in Jianghan Plain and
Response to Rock Types of the Provenance
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Abstract: In this paper we report the magnetic characteristics of the confluent river sediments into the Jianghan Plain. Magnetic
characteristics are obviously different between different rivers, such as the Yangtze River, Hanjiang River, Zhanghe River,
Juhe River, Manaohe River and Qingjiang River, and are well correlated with rock types of the provenance. Magnetic minerals
from the Yangtze River and the Hanjiang River are almost ferrimagnetic, which dominate the magnetic characteristics of the
samples. Content of ferrimagnetic minerals in the Yangtze River sediments is higher than that in the Hanjiang River. Ferrimag-
netic minerals have thicker crystals in the Yangtze River than that in the Hanjiang River, both of which are almost from pseu-
do-single to multi domain. Higher concentration of ferrimagnetic minerals and thicker magnetic particles are found in the Han-
jiang River than the other tributaries of the Yangtze River flowing to Jianghan plain. High concentration of incomplete anti-fer-
romagnetism minerals and superparamagnetic particles are found in the Mannaohe River and Zhanghe River sediments respec-
tively. High concentration of incomplete anti-ferromagnetism minerals are found in the Qingjiang River sediments, also with
thick magnetic particles. Based on the research we conclude that magnetic characteristics of sediments in Jianghan Plain can
provide useful information on constraining sediment provenance.

Key words: sediments; magnetic characteristics; source tracing; geophysics.
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Fig. 1 Sampling location in Jianghan plain
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Table 1 Magnetic properties of main river sediments in Jianghan plain

REAE R x  yfx SIRM HIRM SIRM/y Fsxo ARM yarm yarm/y  yarm/SIRM  ARM/y HIRM/SIRM
TR 8.8 4.9 1038.7 184.5 1.8 64.3 8.7 27.5 3.1 26.1 0.975 17.9
1HIK 6.9 3.8 1042.3 194.9 15.0  62.5 9.1 28.5 4.1 27.7 1.314 18.7
JEIOW M 7.1 3.7 1028.7 205.7 15.8  59.1 11.7 36.7 5.4 35.1 1. 706 20. 4
AN 9.4 2.6 1428.7 207.2 15,0 713 6.3 19.7 2.0 13.5 0.782 14. 4
TWME 8.1 3.8 1134.6 198.1 14.4  64.3 9.0 28.1 3.7 25.6 1.112 17.5
POTAE 79.1 1.2 4043.0 111.6 5.2 94.9 13.6 55.1 0.6 9.3 0.174 2.8
. DULE, 117.1 1.3 6034.8 235.3 5.9 95.6 17.5 114.5 1.2 14. 6 0.378 2.9
pUL PUTAPFE 104.0 2.1 7959.4 112.4 7.9 94.7 36.7 42.8 0.6 10. 6 0.175 2.2
WLEME 1001 1.5 6012.4 153.1 6.3 95.1 22.6 70.8 0.8 11.5 0. 226 2.5
KITHE 1681 8.0 34913.6 1029.6  20.8  94.1 118.6 372.6 2.2 10. 7 0. 705 2.9
. KYL2rys 109.3 7.0 15961.5 815.4 14.6  89.8 166.4 522.7 4.7 32.7 1.523 5.1
Kt KLz 111.6 2.5 24319.5 951.5 19.3  89.7 129.7 407.2 3.4 18.2 1. 093 3.9
KIHE 129.7 5.8 25064.9 932.2 18.2  91.2 138.2 434.2 3.4 20.5 1. 070 3.7

T e o= 5 BEALS s ypar. ARG T REREAL S BT 1078 m® « kg™ s ypray . BEALFRBIAR R SIRM. 1 FISETRARIE s HIRM. “BE” R 1 5
ARM. HAEREWEFIRE TN 1075 Am? » kg1 Faoo. SHFESRAE 300 mT PRG35 Hh BT 3R A% 1) 2 1 17 1 760 45 T 80 0% 1) 71 401 (26D 5 yparm/
SIRM By3ufirdy 105 m + A1 s ARM/y i KA + m 13 SIRM/y i g KA + m 1,
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Fig. 2 Magnetic properties of main river sediments in Jianghan plain
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