High-frequency Sequence stratigraphy and facies
architecture in Cholan Formation (Pleistocene),
northwestern Taiwan: the evolution of a foreland basin
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The cycle during Pleistocence

* Chronstratigraphy - 180 stage (LRO5) - Milankovitch cycles
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Orogeny range

* Hsuhsang range
(Chen et al., 2019)

e North: 6-5Ma
e Central: 5-4Ma
e South: 4-3Ma

e The Western

Foothills
e North: 2.28+0.69-

1Ma (Lock ., 2007,
Horng., 2014)

(Chen et al., 2001)
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The record of

Milankovitch cycle
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Dahan river section
e 3km
Successive section
* Cholan Fm -> ) B
Yangmei Fm
(Pan et al., 2015) . .
* Marine to
nonmarine
* Upper part -> no age
* Lower part ->
NN16-18 ) )
* Pseudoemiliania
lacunosa (FAD) e
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Lithosfacies analysis

* 19 classification
* 6 Mudstone

e 2 Muddy sand
(bioturbation)

* 6 Fine sandstone
4 Medium sandstone
1 Shell debris layer

Canon




Mudstone-6

Pure(prodelta) Lamination(offshore)  Lenticular(intertidal)

Brackish mud Greenish(Floodplain) Greenish+Thal.(lagoon)

e



Muddy sand-2 B
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Fine sandstone-6

High bioturbation Planer cross bedding

Wavy lamination




Medium sandstone-4

Mud pebble
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Legend
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L] L J L] f=========| Correlative comformity
Maximum regressive surface
Facles association — e ]
==========. Regressive surface of marine erosion
e e l:l shallow marine - nnnnnnn
* 4 Types of depositional systems — Pl = fmo
|:] coastal plain

* Typel(2.55-1.82Ma): Tidal open coast

* Type2(1.82-1.61Ma): Tidal-dominated delta (subagueous)
e Type3(1.61-1.24Ma): Tidal-dominated delta (subaerial)
* Type4(1.24-0.53Ma): Coastal plain
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Lowstand system tract(LST
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Transgressive system tract(TST)
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Highstand system tract(HST)
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Falling-stage system tract(FSST)
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Tectonic subsidence history(long-term)

* 45 sequence boundary = 102 - 14 stage = 2.554 — 0.533Ma
* Paleo sea level = Miller et al.,2011
e Subsidence rate(#R % %, 2020, Allen and Allen., 2013)

e 2.55-1.78Ma = 449.26 m/Ma

 1.78-0.53Ma = 765.81 m/Ma

Tectonic subsidence history
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-1400.00 y =765.81x-2137.6
' R2 = 0.9901
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SB1 ——SB2 &R 1ME(SB1) &R 1E(SB2)

Time(Ma) 21



Why isin 1.78Ma?

* No0.20 =stage 62 =1.7/78Ma
 Sedimentation rate
e Typel=378 (m/Ma)
 Type2=750 (m/Ma)
e Subsidence rate
e 449.25->765.81 (m/Ma)
* Acceleration:
* Marine to nonmarine

Type2

22



The source of sediment |73k feamen
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The uplife of The Western Foothill

* North: 2.284+0.69-1Ma (Lock et al., 2007, Horng., 2014)

*1.94-1.74Ma

* The increase of sediment supply -> increase the loading on the
plate -> increase subsidence rate

1.94-1.74Ma
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Accommodation v.s. Sedimentation(Short-term)

* Thickness:
* Type 1: 10-30m
* Type 2: 20-55m
* Type 3:40-50m
* Type 4:30-/0m
* Total subsidence
* Tyep 1l
e 449.25(m/Ma
)
e 41ky=18.4m
* Type 2 —-Type4d
e 765.81(m/Ma
)
e 41ky=31.4m
e 100ky=76.5m




Accomodation — Sedimentation

* Type3(1.61-1.24Ma)-Type 4(1.24-0.53Ma):
e Accommodation: Basin subsidence rate (765.81m/Ma)
* Floodplain -> High Sedimentation rate > 765.81 (m/Ma)
* The increase thickness of parasequence(SB-SB)
* The increase of sedimentation rate
* The increase of time interval (41ky —> 100ky)

o
100% Climate (energy flux)

s |

3

= Basin subsidence ,

o i

: Typed ype3:  Eustasy

0%, Time
° Fluvial accommodation TMa.rine accommodation

(Catuneanu., 2006)



Mechanism of accommodation and

sedimentation

 Marine (Type 1 and Type2)

 Accommodation <- sea level change

e Sedimentation <- the distance of shoreline
e Fluvial (Type 3 and 4)

 Accommodation <- tectonic subsidence

e Sedimentation <- source (orogeny uplift)

* Sea level change -> downcutting -> SB-A

\\\\\\‘h shoreline

T

TypedType3d Type2 Typelb Type1la

Time




Conclusion

* 19 lithofacies
* 4 Types of depositional system and sequence
stratigraphy
* The tectonic subsidence rate
* Type 1 =449.26 (m/Ma)
* Type 2-4 = 765.81 (m/Ma)
* The uplife of The western Foothill
©1.941-1.743 Ma
* The increase of sedimentation rate
* The increase of subsidence rate
* The acceleration of marine to nonmarine
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Thank you for attention




