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Abstract: The existence of Quaternary glaciers in the medium-low mountainous areas in the east of China has been
disputed for a century. As an important evidence for glacial accumulation in the east, “mud-gravel” ( moraine) has
long been referred to as debris flow sediments by those who hold a non-glacial view. However, due to the essential
difference of the accumulation process between glacier and debris flow, it would inevitably show specific differences
in the characteristics of the accumulation body. Therefore, in the cause analysis of moraine and restoration of
moraine accumulation process, it is of great significance to identifying and summarizing the specific differences
between glacier and debris flow in accumulation characteristics and accumulation process. Based on the comparative
analysis, it reveals that, the glacial moraine forms a specific ridge-groove sequence on the plane, and on the
section it shows a state of unstratified and mixed accumulation; Debris flow forms an accumulation fan. The fan
surface presents a radial ridge accumulation, and the section shows a prosodic sequence. This is what distinguishes
glacier from debris flow deposit. On this basis, the diamictons in the Jiulongtan area were investigated and
reconstructed. It is found that they have the typical ridge-groove sequence of glacial origin, and meanwhile they

present a state of unstratified and mixed accumulation on the section, which proves they are the results of
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Quaternary glaciation. The ridge-groove sequence is not only the specific feature to judge whether the diamictons
are the results of glaciation, but also the theoretical basis to restore the basic geomorphological features and
accumulation process of moraine deposits.

Key words: moraine ridge; edge groove; ridge-groove sequence; diamicton; debris flow
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Fig. 1 Ridge-groove sequence of the Xionggu Glacier and characteristics of the debris flow accumulation fan in Guxiang
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Table 2 OSL dating results of the Jiulongtan moraine

Fefgis  REEAALE 4 (N) % (E) U/pg/g) Th/(pg/s) K/% JRESKE/% SHE/Gy A/ ka
GLO1 [ BiER 35°31'52"  117°49'42" 1.27 9.58 1.96 22.59 >447.7 >129.2
GLO2 i | B 35°31'54"  117°49'50” 1.09 8.36 1.88 21. 64 215.4 67.4+8.5
GLO3 KI1iEZ% 35°31'52"  117°49'56" 1.45 9.37 1.95 17.25 >429.5 >121.6
GLO4 R INiE 2E 35°31'45"  117°49'46" 1.48 9. 10 1. 86 28.58 >371.7 >111.0
SX01 EHTY 35°31'47"  117°49'33" 2.32 8.28 2.22 4.47 / /
SX02 EHT G 35°33'47"  117°49'33" 2.38 8.26 2.20 7.35 / /
STO1 FHeA Bl 35°31°517 117°49'40” 2. 40 9.19 2.10 10. 89 >360. 0 >88.3

DU BT . 1 R E G IR T O S R AG T

28N 45 LA BT UK (MIS12 BrBe) M~
Y (ERPESE, 2020b)

P AT, TR A DK DR A A T LR TR 2R
RRFEFI T, BRI 12 FRKE, FEE
KRERLZHIR AR, A EBERE RS,
Hl TR, Mz N i h™E, &k
HMUREAE BN IR A, (R 58 9 T 2 3R 28 HE AR,
I 87 T 5 1L R O S K Y A AE
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16 45 JTAEZE AT MIS12 [ BE (189Tvkil; T
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16 15 JT4ERT, B MIS6 BBt (W vkiy,; F
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