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The Red River Fault Zone (RRFZ) is a major plate boundary fault in Asia, extending
over 1,000 km from the Tibetan Plateau to the Hanoi Basin, Vietnam.

In China, RRFZ is divided into northern, central, and southern segments.

The southern segment includes the Middle Valley Fault and Range Front Fault.
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Late Quaternary activity of RRFZ
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in 1652 and 1925 in the northern segment.

Granite

The activity of the southern segment of the RRFZ is controversial .
No M>7 earthquakes have been recorded since 886 AD in the southern
segment of the RRFZ, but earthquakes with a magnitude of 7 or higher occurred

stocene fault

[ Long-term stable or Long recurrence cycle ? ]




Objective

»Previous Studies
« Low slip rate (<2 mm/yr)
« Rare large earthquake records  Guoetal. (2001)
 Lack of geological evidence for Holocene activity

BAnalyze the fault movement characteristic

BWSearch for evidence of Holocene (within the past 10,000
years) activity
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Methodology

UAV aerial photography
Field geological investigation

Map active fault traces

AP

Construct High-resolution topographic map

* 1C dating

‘ [ » Determine the age of active faults ]

On the Range Front Fault
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Results and Discussion
» Field geological investigation & UAV

B Mainly normal faulting with a component of dextral strike-slip.
o Fagicun: Gully dextral offset of 14.2 £ 0.2 m.
o Adipo: River dextral displacement of 125+ 0.5 m

W Supported by field outcrop observations and GPS data.
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Results and Disscussion

» Geological evidence at Faqgicun

* Holocene fault activity identified.
« 14C dating results: Fault movements occurred around 3613 - 2616BP
and 1622 — 1293BP. BP

' FQC-Tcl SE wall FQC-C124(260 + 30) FQC-C100(1690 = 30) FQC-C200(2020 + 30)
FQC-C123(110 +30) FQC-C106(1390 +30) . FQC-C109(1200 + 30) FQC-C112(2540 + 30)

U10

FQC-Tc2 NW wall FQC2-C5(3420 + 30) FQC2-C2(6610 + 30)
FQC2-C4(3390 + 30\) FQC2-C3(600 = 30)




Results and Discussion

» Geological evidence at Faqgicun

| FQC-E0>U4>U5>FQC-E1>UB>U7>FQC-E2>U8>FQC-E3

FQC-Tcl SE wall BP

[

FQC-Tc2 NW wall

6610+30 BP



Results and Discussion
» Paleoearthquake records of the Middle Valley Fault
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Results and Discussion

> Previous research:

* Diduo trench site (Shi et al., 2018) suggested a recurrence interval
of approximately 6000 + 1000 years for large earthquakes.

* No clear Holocene geological evidence was found at that time.

» This study:

« Field investigations and geological evidence from Fagicun, Adipo,
and Lianhuatan sites indicate that the Middle Valley Fault has
experienced continuous tectonic activity during the Holocene.

» Geological evidence from Ejia Village on the Range Front Fault
indicates at least one paleoearthquake between 476-315 BP,
suggesting continued Holocene activity contrary to previous
studies.
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Conclusions

B Field geological and geomorphological surveys indicate that
both the Middle Valley Fault and Range Front Fault remain
active.

» Paleoearthquake records of the Middle Valley Fault
« Faqicun: 3613-2616 BP and 1622-1293 BP
« Adipo: 2731-2453 BP and 2247-1452 BP

» Paleoearthquake records of the Range Front Fault
« Ejia: 476-315BP

B The southern segment of the RRFZ exhibits normal and
dextral strike-slip movements.

B Results differ from previous studies; seismic risk of the
southern RRFZ should be reevaluated.
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Future works

» Research relevance for future Shimen Fault
studies:

* Methods applied in this study:

 High-resolution remote sensing and field geological surveys
 Trench excavations for direct observation of fault activities
* Radiocarbon (**C) dating for determining faulting events



Thanks for your attention.
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* When using radiocarbon (**C) dating to estimate
paleoearthquake timing, we primarily date organic
materials within the faulted and covering layers. This
approach provides the age range during which earthquakes
occurred rather than exact dates.
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Trenching Method

» Nine trenches of the southern segment:
* Faqgicun
« Adipo
 Ejia
* Lianhuatan

[On the Range Front Fault ]
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» Geomorphological and geological evidence at Ad

OxCal v4.4 4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)
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» Geomorphological and geological evidence at Ejia

On the Range Front Fault
At least one paleoearthauake

OxCal v4.4 4 Bronk Ramsey (2021): r:5 Atmospheric data
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» Geomorphological and geological evidence at Lianhuatan

LHT-Tcl.:
Radiocarbon dating indicates
faulting occurred approximately
16002700 years ago.

LHT-Tc2:
Due to multiple fault
disturbances and limited dating
constraints, precise
paleoearthquake timing remains
uncertain.
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