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Land-Sea Link: SW and off SW Taiwan  

 Yunshuichi section  MD 178 cruise 
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Magnetobiostratigraphy SW Taiwan  
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Magnetobiostratigraphy SW Taiwan  
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Outline  
☺ Progressive changes in morphotectonics 
           (longitudinal sediment dispersal route)    
☺ Comparison to the Huon Gulf east of PNG 
           (canyon drainage systems) 
☺ Development of the dispersal system 
           (regional source-to-sink study) 
☺ Submarine fan and river-delta studies  
           (off southwest Taiwan) 
☺ Summary 
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Importance: Regional source-to-sink studies  

(Yu et al., 2009) (Hsiung et al., 2015) 

(Covault, 2011) 
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Morpho-dynamic  
segments 

Morpho-sedimentary 
features 

mountains, plains, shelf,  
slope, and basin floor   

submarine canyons and  
deep-sea channels  

(modified from Sømme et al., 2009) 

Source-to-sink studies  
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海底峽谷與深海水道  
             - 沈積物的海底溜滑梯  

http://pansci.tw/archives/73102 
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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.  

Longitudinal sediment transport  
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(Hsiung and Yu, 2011) 

The kinematic foreland model  
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(Hsiung et al., 2015) 

Longitudinal sediment dispersal route  
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V-shaped  

U-shaped  

Asymmetric  

Shallow 

Deep  

(Hsiung et al., 2015) 

Progressive changes in sedimentary features  
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 Transition 

Subduction 

Collision 

TW-SCS PNG-Solomon Sea 
(modified from Galewsky and Silver, 1997; Whitmore et al., 1999) 

Comparison to the Huon Gulf east of PNG  
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(Hsiung and Yu, 2013) 

Comparison: Tilting collisional marine basins 
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Source to sink axial routes 
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(modified from Whitmore et al. 1999) 

Dendritic drainage system 
axial transport and 
lateral supply  

Morpho-sedimentary features: Canyon drainage system 
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(Hsiung and Yu, 2013) 

Model of canyon drainage systems  
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(modified from Sømme et al., 2009) 

SCS Slope 

KP Slope 

SCS Shelf 
KP Shelf 

Taiwan Island 

Comparison of passive/active margins 
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Seismic reflection profiles 1 - 3 
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(Hsiung and Yu, 2015) 25 



Seismic reflection profiles 4 - 6 
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Seismic reflection profile 7 
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Seismic reflection profiles 8 - 10 
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Seismic reflection profiles 11 - 12 
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Development of sediment dispersal system  

(Hsiung and Yu, 2015) 30 



Toyama sediment dispersal system  

(Nakajima and Itaki, 2007) 
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Toyama sediment dispersal system  
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(Hsiung et al., 2014) 

Fangliao Submarine Fan 

Fangliao Fan on Kaoping Slope 
(active margin) off SW Taiwan 
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(After Graham et al., 1975; Ingersoll, 1988) 

Remnant Ocean Basin  

 Foreland basin? 
 Collisional marine basin? 
 Remnant Ocean Basin? 
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(Hsiung et al., 2015) 

Submarine fan and canyon-channel systems  

Paleo canyon-channel systems 
offshore SW Taiwan 

Axial canyon-channel system 
Axial fan system 
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Source-to-sink routes 

(Yu et al., 2009) 37 



Southwest Taiwan Delta  

(Hsiung and Saito, 2014 AGU) 

(Goodbred and Saito, 2012) 

Small 
Mountainous 
River delta 

 To determine the subaerial 
and subaqueous delta 
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Small mountainous river deltas size 

(Modified from Syvitski, 2005; Restrepo and Lopez, 2008) 

(Restrepo and Lopez, 2008) 
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(Hsiung and Saito, 2014 AGU) 

Southwest Taiwan Delta  

Sediment 
Thickness 

and 
Shoreline  
changes 
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Southwest Taiwan Delta since 7 ka  

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

West Taiwan region 
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(Hsiung and Saito, 2014 AGU) 

Southwest Taiwan Delta  

 From modern to 7 ka 
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Tidal flats southwest Korea (2014.8.)  

 韓國地調所 (KIGAM) 
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SA: subsidence area recently;  
AS: accumulated subsidence depth;  
SR: subsidence rate 

Modern SW Taiwan Delta  

(Hsu et al., 2007) 44 

 Sea-level changes 
 Human activities 



Modern offshore SW Taiwan 

(Hsu et al., 2014) (Huh et al., 2011) 

 Sediment accumulation rate: 0.1 – 2 cm/yr 
(<100 yr) from short-lived isotopes.  
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Ganges-Brahmaputra river delta  

(Covault, 2011) (Goodbred and 
Kuehl, 2000) 

 G-B delta area: ~100,000 km2 

 Bengal fan area: ~3,000,000 km2 
46 



(Goodbred and Kuehl, 1999) 
transport erosion 

deposition 

(Hinderer, 2012) 

Ganges-Brahmaputra river delta  

 G-B delta is the world’s largest delta 
 Bengal fan is the world’s largest submarine fan 

 Sediment budgets evaluation (%) 
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Ganges-Brahmaputra river delta  

(Goodbred and Kuehl, 2000) 

 Reconstruction of  the environment changes 
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Outline  
☺ Development of the dispersal system 
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Multi geological time scale   

modern 1~3 Ma ~Miocene ka 

 Linkage of multi-spatial and temporal scales  
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Summary  
erosion 

transportation 

deposition 
70%? 

15%? 

10%? 

5%? 

 Sediment budgets 
 Sediment transport routes 
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Arrangement of different sedimentary systems in terms 
of spatial and temporal scales. (Hinderer, 2012) 

Linkage   

 Morphodynamics of depositional features: 
River delta and submarine fan  
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Summary  

 To better understand the regional S2S 
studies 

Field 
Geology 

Marine 
Geology 

Coastal 
Geology 

Land-Sea Link 

Delta 

Alluvial Fan 
Coastal plain 
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Thank you 
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