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~Magnetobiostratigraphy SW Taiwan
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~Outline
Q) Progressive changes in morphotectonics

L) Comparison to the Huon Gulf east of PNG
Q) Development of the dispersal system
© Submarine fan and river-delta studies

© Summary
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“Source-to-sink studies

Morpho-dynamic Morpho-sedimentary

orogen

segments features
mountains, plains, shelf, submarine canyons and
slope, and basin floor deep-sea channels

(modified from Semme et al., 2009) 10
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Outline
©) Development of the dispersal system
(regional source-to-sink study)
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ngitudinal sediment transport
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(modified from Lewis and Hayes, 1984)
1. Lewis and Hayes (1984) : Sediments deposited in the
northern Manila Trench are derived from Taiwan orogen.
2. Suppe (1988) : Sediments derived from Taiwan orogen will be
delivered and deposited in the northern Manila Trench.
3. Covey (1986) : Sediments from Western Taiwan Foreland

Basin will be over-spilled to the South China Sea.
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ogressive changes in sedimentary features
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Outline

©) Comparison to the Huon Gulf east of PNG
(canyon drainage systems)
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Outline

Q) Progressive changes in morphotectonics
(longitudinal sediment dispersal route)
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-Seismic reflection profile 7
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velopment of sediment dispersal system
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Outline

(©) Submarine fan and river-delta studies
(off southwest Taiwan)
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~“Remnant Ocean Basin
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~Submarine fan and canyon-channel systems
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urce-to-sink routes

Passive sediment dispersal systems Active sediment dispersal systems
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Subaerial delta
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“Small mountainous river deltas size
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outhwest Taiwan Delta

24.2 24.2,
Table 6.2.1 Pre-dam sediment discharge from land to the ocean 29 220
in Southeast Asia
23.8| 23.8]
Location Water Sediment
Di ] Discha.l'ge 23.6) 23.6|
km’/year Million Source 24 e
t/year
Island 23.2] 23.2]
Taiwan 500 Milliman (1991) 23,0 23.0
Sumatra 780 Milliman et al. (1999) 2504 554
Java 330 Milliman et al. (1999) ol 2@ ol 72
thickness thickness
B 910 Millim e : A A . . R e .
Ormeo o Sb al. (1) 20 1202 1204 1206 120 1202 1204 1206 120 1202 1204 1206
Celebes 350 Milliman et al. (1999)
Timor Leste 100 Milliman et al. (1999) et Tt
New Guinea 1700 Milliman (1995)
River
Zhujiang (Pearl River) 300-363 69  Milliman et al. (1995) S e d i m e n t
Song Hong (Red River) 120-137 116-130 Milliman et al. (1995),
hanh etal (2009 Thickness
Mekong River 470-520 98-160 Milliman et al. (1995),
Thanh et al. (2004) d
Chao Phraya River 30 11 Milliman et al. (1995) a n
Mae Klong River 13 8  Milliman et al. (1995) S h I .
Sittoung (Sittang) River 34 10 Aye (2000) O re I n e
Thanlwin (Salween) River 50-360 ~100-690 Meade (1996), h
] changes
Ayeyarwady (Irrawaddy) River 430-450 260  Milliman et al. (1995), ool R 20 1202 1204 1206
1T a
Aye (2000) 5 : o s 10(m
Total ~6,000

(Hsiung and Saito, 2014 AGU)
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Sea level curve (solid line:
average) and uncertaintics
(shaded) suggested by

Chen and Liu (2000) i

O-T"iﬁ{"

-20 | Scalevel curve from
Peng-hu Island (Chen
and Liu, 1996)
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I
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and uncertainties (shaded) s l_- 1!
from the Sunda Shelf

-100 (Hancbuth ct al.. 2000) -

T

-120 | | |
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Time (ka)

West Taiwan region

Figure 1. Documented archaeological sites, dated from >7000 to ~5000 yr B.P., on and
adjacent to 34 delta sequences compiled in this preliminary survey (Table 1). Sixteen of
the 34 delta sequences have been dated (Table 1). Of note are eight sites >7000 yr B.P.
(purple circle) positioned on deltas that are dated to >7000 yr B.P. (red triangle), indicat-
ing early occupation of these depocenters.

(Hsieh et al., 2000) (Stanley and Warne, 1997)
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uthwest Taiwan Delta

24.0

192°E 1194°E 1196°E f 1 n ¢ ¥ 1
T T

23.8

284N

242N

23.6

24N

238N
T

23.4

236N

23.2

234N

232N

23.0

23N

228N

22.8

226'N

24N

22.6 . e "z _‘&‘

£ - B

> From modern to 7 ka T

(Hsiung and Saito, 2014 AGU) W-SOLOI—5T;1-OUW -

»




13



Ta iwan Delta SAsUbS|dence area recently;

AS: accumulated subsidence depth;

SR: subsidence rate

Changhua County (1985~2001)
SA = 408 km?
AS=202m

SR =17.6 cm/yr

Yunlin County (1975~2002)
SA =610 km?
AS=215m
SR =5.3 cm/yr

Jiayi County (1988~2002)
SA =212 km®
AS=129m
SR =5.3 cml/yr

Tainan County (1988~2001)
SA = 294 km’
AS=0.80m

oD — 0 4 o s o
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(Hsu et al., 2007)
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» Sediment accumulation rate: 0.1 — 2 cm/yr
(<100 yr) from short-lived isotopes.
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> G-B delta area: ~100,000 km?
> Bengal fan area: ~3,000,000 km?

(Goodbred and
Kuehl, 2000)
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_Ganges-Brahmaputra river delta

TABLE 2. SEDIMENT BUDGETS FOR THE
GANGES-BRAHMAPUTRA RIVER DELTA

Fiood plain/ Subaqueous Canyon/fan
delta plain delta
Holocene* 32 42 267
(this study) (Kuehl et al., 1997)
Modern 30 21, topset 297
(Goodbred and (Allison, 1998)
Kuehl, 1998)
[ ) [ ] o
» Sediment budgets evaluation (%)

arscridarge.

*Calculated since 7 ka.

(Goodbred and Kuehl, 1999)

HIMALAYAS ] ? 5 INDIC
erosion : transport

J\ Siwaliks - Adanact H 3PN

» G-B delta is the worId Iargest delta
» Bengal fan is the world’s largest submarine fan

Ganges-Brahmaputra Routing System C
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» Reconstruction of the environment changes

- incipient major mangrove .
KEY e toconan Eltoodiasin Ecoastalen 7sehecteme 2 )y 0§ and Kuehl, 2000)
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ti geologlcal time scale

modern ka 1~3 Ma ~Miocene
Tatwan . , Coastal
Strait | Coastal Plain [Western Foothills Central Range Range
Hsuehshan
Range
Pliocene-PleistoceneOligocene-Pleistoceng| Quartzite [ Slate Tananao
eIBEIt Belt Complex
w000  Foreland Basin Orogenic Belt Luzon Arc
CHF LVF
_ﬂ - e T I L T I . A e e e ) ‘IIII. .\l‘"‘r I\l‘lrl
‘ V VoV
4000 m SVAYAY
0 50km

> Lmkage of multi-spatial and temporal scales

| — LIII\.I'H T T

T

major thrust CHF Changhua Fault CLPF Chelungpu Fault
fault STF Shuangtung Fault LVF Longitudinal Valley Fault
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River

Mountain,
Foothills,
Coastal plain,
Delta, Estuary

70%? et
ope

Canyon

15%?

Rise,
Plain

» Sediment budgets
» Sediment transport routes

Channel

10%?

transportation

deposition

Trench/
Abyssal

Client Ok
Launch

5%?
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» Morphodynamics of depositional features:
River delta and submarine fan

I I
Arrangement of different sedimentary systems in terms

of spatial and temporal scales. (Hinderer, 2012)
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Alluvial Fan Land-Sea Link
Coastal plain

Marine
Geology

—EREEET Delta |
Geology

» To better understand the regional S25
studies
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