Nayak Kalyani 
  
Lin Andrew Tien-Shun 
  
Huang Kuo-Fang 
  
Liu Zhifei 
  
Babonneau Nathalie 
  
Ratzov Gueorgui 
  
Pillutla Radha 
  
Das Prabodha 
  
Hsu Shu-Kun 
  
Tien-Shun Lin 
  
Kalyani Nayak 
  
Kuo-Fang Huang 
  
Zhifei Liu 
  
Gueorgui Ratzov 
  
Radha Krishna Pillutla 
  
Shu-Kun Hsu 
  
  
Clay-mineral distribution in recent deep-sea sediments around Taiwan: Implications for sediment dispersal processes
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Clay-mineralogy study of Taiwanese river-mouth sediments, recent deep-water seafloor sediments around Taiwan, along with sediments collected from the Tainan shelf edge, have been investigated to access the source and transport of detrital fine-grained sediments. We determined the clay mineralogy in both hemipelagites and turbidites in the top 50 cm of the deep-sea sediment cores to infer how sediments are dispersed through river-fed turbidity currents, hypopycnal plumes, and oceanic currents. Our results show that the clay mineral assemblages in both hemipelagites and turbidites of different provinces change gradually between two major end-members: illite+chlorite and smectite. They are predominantly sourced from Taiwan and Luzon, respectively. The relative abundances of clay minerals in turbidites and hemipelagites are quite similar in most of the cores. Therefore, we argue that the adjacent turbidites and hemipelagites of a core share common detrital clay sources. We found that smectite is relatively abundant around Taiwan, indicating that the Kuroshio Current is an important transportation system, which brings smectite from Luzon. Besides, the river-related canyon systems consist dominantly of illite and chlorite, and less smectite, indicating that the smectite brought about by the Kuroshio Current is diluted by riverfed hyperpycnal and hypopycnal flows. This also implies that flood-induced turbidity currents are efficient agents for transporting Taiwan-derived sediments into the neighboring deep-sea basins.

Highlights

► Illite and chlorites are sourced mainly from Taiwan Island. ► Smectite is a key clay mineral around Taiwan transported by the Kuroshio Current. ► The amount of smectite is diluted along river-related canyon systems. ► River-related canyons efficiently deliver Taiwan sediments into the deep-sea.

offshore Taiwan are dominated by hemipelagites and gravity-flow deposits. This may lead to different clay mineral distributions in offshore Taiwan, where it encompasses various types of tectonic settings and basins.

There have been a few studies using clay mineralogy to unravel the sediment source-tosink for the seafloor sediments in the Northeast South China Sea (NE SCS) e.g., (Liu et al., 2010b;Liu et al., 2008b;[START_REF] Wan | Development of the East Asian monsoon: Mineralogical and sedimentologic records in the northern South China Sea since 20 Ma. Palaeogeography[END_REF]. However, no study has been done using clay minerals as tracers to study sediment source-to-sink in offshore eastern Taiwan, in the upperslope of the Manila accretionary wedge, and the Luzon forearc basin. We study clay mineralogy to unravel the source-to-sink movement of recent deep-sea sediments around Taiwan, including the Ryukyu subduction zone, Huatung Basin in the Philippine Sea Plate, the Manila subduction zone, and the rifted continental margin of the NE South China Sea near Taiwan (Fig. 1b, Fig. 2).

We focused on determining the changes in clay mineral distributions in different sedimentary facies (hemipelagites and turbidites, in particular) in the top 50 cm of seafloor sediments around Taiwan to understand the sediment dispersal processes. River-mouth samples from 31 Taiwanese rivers and a few grabbed surface sediment samples from southern Taiwan Strait (Tainan Shelf) were collected and analyzed for a better understanding of the sediment sources.

The objectives of this research are:

1) To explore the sedimentary processes responsible for various deep-sea sediment facies around Taiwan.

2) To unravel the distribution patterns of clay minerals in different sedimentary facies of deep-sea surface sediments.
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3) To decipher how sediments are dispersed through river-fed turbidity currents, hypopycnal plumes, and oceanic currents, more specifically the Kuroshio Current, around Taiwan.

Geological Setting and Environmental Background

Taiwan is situated at the tectonic collision boundary between the Philippine Sea Plate and the Eurasian Plate, leading to a rapid uplift rate of 5-7 mm/a in the Taiwan orogen [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF][START_REF] Li | Clay mineral composition and their sources for the fluvial sediments of Taiwanese rivers[END_REF]. The Taiwan orogen connects two opposite dipping subduction systems: the Manila subduction zone to the south where the South China Sea lithosphere is being subducted eastwards beneath the Philippine Sea Plate, building an accretionary wedge; and the Ryukyu subduction zone to the northeast where the Philippine Sea Plate subducts beneath the Eurasian Plate. The Taiwan Island experiences roughly four typhoons per year with nominal annual precipitation of 2,500 mm/yr along with frequent earthquakes, resulting in rapid mass-wasting and fluvial incision [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF][START_REF] Huang | Geochemical records of Taiwan-sourced sediments in the South China Sea linked to Holocene climate changes[END_REF]. Taiwanese rivers currently have annual discharges of roughly 180-380 Mt of sediments into the surrounding waters [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF][START_REF] Kao | Water and Sediment Discharge from Small Mountainous Rivers, Taiwan: The Roles of Lithology, Episodic Events, and Human Activities[END_REF][START_REF] Li | Clay mineral composition and their sources for the fluvial sediments of Taiwanese rivers[END_REF]. This suggests that Taiwan is a significant source of sediments for the studied region.

Taiwan-derived sediments are transported to the surrounding deep seas through an array of submarine canyons. For example, the Penghu Canyon, Shoushan Canyon, Kaohsiung Canyon, Gaoping Canyon, and Fangliao Canyon (from north to south) off southwest Taiwan, deliver a vast amount of sediment from southwest Taiwan (Fig. 1b). Among these canyons, the riverconnected Gaoping Canyon plays a major role in transferring terrestrial sediments from J o u r n a l P r e -p r o o f mountainous catchments to the deep-sea through episodic gravity flows and hyperpycnal flows (Liu et al., 2016a;[START_REF] Liu | The effect of a submarine canyon on the river sediment dispersal and inner shelf sediment movements in southern Taiwan[END_REF][START_REF] Selvaraj | Stable isotopic and biomarker evidence of terrigenous organic matter export to the deep sea during tropical storms[END_REF][START_REF] Sparkes | Redistribution of multi-phase particulate organic carbon in a marine shelf and canyon system during an exceptional river flood: Effects of Typhoon Morakot on the Gaoping River-Canyon system[END_REF][START_REF] Yu | Sea level and climatic controls on turbidite occurrence for the past 26kyr on the flank of the Gaoping Canyon off SW Taiwan[END_REF][START_REF] Zhang | Longterm in situ observations on typhoon-triggered turbidity currents in the deep sea[END_REF]. The Gaoping River delivers a higher amount of sediments to the adjacent sea (~40-50 Mt/a, [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF], compared to other southwest Taiwan rivers. In the eastern part of Taiwan, the drainage systems associated with three main submarine canyons (the Hualien Canyon, Chimei Canyon, and Taitung Canyon from north to south, which reach into the mouths of the Hualien, Xiuguluan, and Beinan rivers, respectively; [START_REF] Hsieh | The Chimei Submarine Canyon and Fan: A Record of Taiwan Arc-Continent Collision on the Rapidly Deforming Overriding Plate[END_REF] receive terrestrial sediments discharged from eastern Taiwan (Fig. 1b). The sediment delivery of the Hualien River (19-31 Mt/a), the Xiuguluan River (16-22 Mt/a), and the Beinan River (17-88 Mt/a) are higher among other eastern Taiwan rivers [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF]Liu et al., 2008a), indicating riverconnected canyon systems play an important role in transferring Taiwan derived sediments into adjacent deep-seas. Besides, many submarine channels, which seem not connected with subaerial drainage systems, engrave the continental slope and amalgamate with the submarine canyons, suggesting prevalent marine erosional processes. This indicates that seafloor sediment remobilization is also common in the study area.

The deep-sea sediments around Taiwan are mostly sourced from Taiwan Island with illite and chlorite as characteristic clay minerals for seafloor sediments as seen in sediment cores in NE SCS [START_REF] Dadson | Links between erosion, runoff variability and seismicity in the Taiwan orogen[END_REF]Liu et al., 2010a;Liu et al., 2008b;[START_REF] Wan | Development of the East Asian monsoon: Mineralogical and sedimentologic records in the northern South China Sea since 20 Ma. Palaeogeography[END_REF]. However, surface oceanic currents play an important role in dispersing fine-grained sediments in deepwater settings. The Kuroshio Current is the major surface oceanic current offshore around Taiwan [START_REF] Mensah | Intraseasonal to seasonal variability of the intermediate waters along the Kuroshio path east of Taiwan[END_REF]. In winter, a branch of this current, named the Kuroshio Intrusion, is observed flowing from offshore northeast Luzon to off southwest Taiwan and then westward along the northern continental slope of the SCS; while in summer, it deviates from the winter J o u r n a l P r e -p r o o f trail to the south (Fig. 1a; Liu et al., 2010b;[START_REF] Yuan | Surface Kuroshio path in the Luzon Strait area derived from satellite remote sensing data[END_REF]. In offshore eastern Taiwan, the main Kuroshio Current turns to the east towards the Okinawa Trough after passing along and off the coast of Taiwan (Fig. 1a). This significant oceanic current, therefore, plays a major role in transporting suspended material around offshore Taiwan (e.g., [START_REF] Kaifu | Palaeolithic voyage for invisible islands beyond the horizon[END_REF]. Specifically, the Kuroshio Current brings fine-grained sediments from the Luzon Islands (Liu et al., 2008b).

Materials and Methods

Sample collection

A set of 36 deep-sea sediment cores from eastern, southern, and southwestern offshore parts of Taiwan, together with 31 river-mouth sediment samples from major Taiwanese rivers and 5 grabbed surface sediment samples from southern Taiwan Strait (near the shelf edge called Tainan Shelf) were collected for this study (Fig. 2). The gravity (G), piston (P), calypso-piston (C), and box (BC) cores were collected onboard R/V Ocean Researcher I during OR1-891, OR1-1013, OR1-1048, OR1-1138, OR5-0032 cruises and onboard R/V Marion Dufresne during MD178, MD214 EAGER cruises (Table S1). The sediment grabs from the southern Taiwan Strait (sites S1, S2, S12, S13, S17) were obtained during OR3-1938 cruise. In terms of the tectonic framework, the locations of all studied sediment cores are divided into four major provinces: (I) Ryukyu subduction zone, (II) Huatung Basin of the Philippine Sea Plate, (III)

Manila subduction zone and Luzon volcanic arc, and (IV) NE South China Sea (Fig. 1b). The main provinces are further subdivided into small subgroups according to bathymetry and possible sediment delivery processes (Table S1).

Analytical methods
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All the sediment cores were split into two equal halves as working and archive halves.

The archive halves were visually described to comprehend the sedimentary features in the cores.

The working halves were sampled at 1-cm intervals and the samples were freeze-dried in centrifuge tubes for further analyses. Measurements of non-destructive physical properties (i.e., gamma density, P-wave velocity, porosity, and magnetic susceptibility) at 1-cm intervals were performed using a Multi-Sensor Core Logger (MSCL) onboard for the cores retrieved during MD214 EAGER cruise and at the Taiwan Ocean Research Institute for the cores retrieved during OR1-1013, OR1-1048, OR1-1138, OR5-0032, MD178 cruises.

Grain size pre-treatment processes were done for all dried sediment samples using 15% hydrogen peroxide and 10% hydrochloride for 1-2 days to remove organic matters and carbonates, respectively. Sodium hexametaphosphate was added to all the samples and they were put in an ultrasonicator to deflocculated and disperse sediment grains before carrying out grain size analyses using a Beckman Coulter LS13 320 laser diffraction particle-size analyzer at the Sediment Analysis Lab of the National Central University (SALNCU), which can analyze grains between 0.017 μm and 2,000 μm.

We delineated the variability of sedimentary facies based on both sedimentological data such as visual description, MSCL results (P-wave velocity and gamma density), and grain-size data such as grain-size volume distribution pattern, median, sorting, kurtosis, and skewness (Fig.

3, Figs. S1-S13

). Sediments were described with special attention to distinguish turbidites from hemipelagites. The definition of hemipelagite facies can be found in [START_REF] Stow | Hemipelagites: processes, facies and model[END_REF] and in our studied cores it consists of homogeneous silty-clay with dispersed foraminifera and occasional vague laminations. They are typically marked by the finest median grain-size (≤ 10 μm, Lehu et al., 2015). The turbidite facies is primarily identified by its coarser grain-size with higher median J o u r n a l P r e -p r o o f values (>10 μm), and an upward-fining trend (Fig. 3). Turbidites are commonly interbedded with hemipelagites. The base of each turbidite layer is commonly marked by an erosive surface or sharp boundary with noticeable breaks in grain-size and sediment color.

In order to analyze clay mineralogy, we selected 1 to 2 cm of sediment segments at different intervals, depending on changes in sedimentary facies from both turbidites and hemipelagic deposits in the top 50 cm of the cores. Clay minerals were identified by X-ray diffraction (XRD) using a Bruker D2 Phaser X-ray diffractometer at SALNCU. For clay mineral analysis, the bulk sediments were pretreated with hydrogen peroxide (10%) and acetic acid (15%) to remove organic matter and carbonates, respectively. Then, the clay fraction (< 2um)

was segregated from the bulk sediment solution based on conventional Stokes' settling velocity principles and centrifuged. Each sample was transmitted by moist smearing to slides and was kept for air-drying. XRD runs were then carried out three times following air-drying, ethyleneglycol solvation, and heating at 490 o C for 2 hours. The identification of clay minerals was based primarily on the position of the (0 0 1) series of basal reflections on the three XRD diagrams (Fig. 4). A few chosen ethylene glycolated XRD curves from different provinces were used to perform a qualitative analysis of clay minerals for comparison (Fig. 5).

Semi-quantitative estimates of basal reflection peak areas for major mineral groups of smectite (15-17 Å, including mixed-layers of smectite-illite at 15-16 Å), illite (10 Å), and kaolinite+chlorite (7 Å) were performed on glycolated specimens using PeakFit software after background subtraction. Relative proportions of kaolinite and chlorite were determined using the ratio at the 3.57/3.54 Å peak area. Weighting factors introduced by Biscaye (1965) or [START_REF] Holtzapffel | Les Minéraux Argileux: Préparation, Analyse Diffractométrique et Determination[END_REF] are not used in this study to produce comparative weight percentages of each clay mineral, because such regular weighting factors do not occur through systemic experiences J o u r n a l P r e -p r o o f (Liu et al., 2010b). Replicate analyses of a few chosen samples gave ±3 % accuracy. Clay mineral data from prior studies (Liu et al., 2007b;[START_REF] Liu | Chemical weathering in Luzon, Philippines from clay mineralogy and major-element geochemistry of river sediments[END_REF] of the Pearl River and Luzon rivers, where they applied the same method to calculate the relative percentage of the main four clay minerals were used in this study for comparison and to track the source regions.

The illite crystallinity was calculated as the full width at half maximum (FWHM) of the illite 10 Å peak and the illite chemical index was estimated using a ratio of 5 Å and 10 Å peak areas for ethylene-glycolated samples. Both parameters are helpful in identifying sources of sediments and their transport routes [START_REF] Diekmann | Petrographic and diagenetic signatures of climatic change in peri-and postglacial Karoo Sediments of SW Tanzania[END_REF][START_REF] Li | Clay mineral composition and their sources for the fluvial sediments of Taiwanese rivers[END_REF]; [START_REF] Gingele | Clay mineral distribution in surface sediments between Indonesia and NW Australia -Source and transport by ocean currents[END_REF][START_REF] Gingele | Holocene climatic optimum in Southwest Africa-evidence from the marine clay mineral record[END_REF][START_REF] Kuo | Clay mineralogy and geochemistry investigations in the host rocks of the Chelungpu fault, Taiwan: Implication for faulting mechanism[END_REF]Liu et al., 2007a;[START_REF] Wan | Increased contribution of terrigenous supply from Taiwan to the northern South China Sea since 3Ma[END_REF].

Results

Sediment facies for seafloor sediments

Based on both sedimentological data and grain-size data, we distinguished two endmember sediment facies (turbidite and hemipelagite facies) for the studied cores from different provinces around Taiwan (Fig. 3, Figs. S1-S13). Most of the studied cores are characterized by both facies. For example, the core MD18-3527-BC, located in the East Nanao Basin, consisting of both hemipelagites and turbidite (Fig. 3). Nearly 1/4 of the studied cores are composed mainly of homogeneous silty-clay, pertaining to hemipelagic deposits (Figs. 6,7,8,9,10,11).

Our results show that more turbidites are found in the canyon-related depositional systems (e.g., Taitung,Gaoping,and Formosa Canyons;Figs. 7,10,11). Frequent turbidite layers are also found in the deformed forearc basin in the Southern Longitudinal Trough as well as in some perched basins in the upper slope of the Manila accretionary wedge (Figs. 8,9).
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Hemipelagites are found particularly away from the canyons, on bathymetric highs, and some perched basins in accretionary wedges (Figs. 6,7,8,9).

Distribution of clay minerals in Taiwanese river sediments and Tainan Shelf sediments

The clay fraction (< 2 um) of the studied Taiwanese river-mouth sediments consist mainly of illite (32%-76%, with an average of ~60%) and chlorite (13%-58%, with an average of ~30%) with no or a small amount of kaolinite and smectite (Table S2). A few rivers contain very scarce to a small amount of smectite (< 8%) such as the Yilan, Lanyang, Dongaobei, Heping, Liwu, Hualien, Lele, Beinan, Zhiben, Gangkou, and Zhuoshui rivers. Minor to moderate amounts of smectite (10-19%) are found in the Erjhen, Zengwen, Jiangjun, Jishui, and Bazhang rivers in southwest Taiwan. Two rivers in the Coastal Range (the Dingzilou and Xiuguluan rivers) contain higher amounts of smectite (53% and 40%, respectively).

The average contents of chlorite are greater in eastern Taiwan (~33%) than in western Taiwan (~27%). The abundance of chlorite in the Dongaobei, Liwu, Hualien, and Nanao rivers is as high as 58%, 48%, 47%, and 44%, respectively (Table S2). The kaolinite contents of the Gangkou, Shiniu, Paoli, Sichong, Erjhen, Jiangjun, and Bazhang rivers are varied in the range from around 8% to 12% with an average value of about ~10%. The Gangkou, Shiniu, Paoli, and Sichong rivers are located in the Hengchun Peninsula, the southern tip of Taiwan, whereas the Erjhen, Jiangjun, and Bazhang rivers are located in southwest Taiwan (Fig. 2). However, the kaolinite contents vary in the range of 0-7% in other rivers in southwest Taiwan and 0-3% in the east Taiwan Rivers. Illite crystallinity and illite chemistry index of the river sediments vary in the range of 0.17°-0.43°2 and 0.18-0.35, respectively. The illite chemistry index for the J o u r n a l P r e -p r o o f sediments from all the Taiwanese rivers is less than 0.35, indicating that illite in Taiwan is mainly Fe-Mg rich.

The clay-mineral assemblages of the Tainan Shelf sediments (Table S3) consist mainly of illite (38-54%, with an average of 47%) with moderate amounts of smectite (16-38%, with an average of ~24%) and chlorite (17-22%, with an average of ~21%), and minor amounts of kaolinite (7-9%, with an average of ~8%). Illite crystallinity and illite chemistry index of the sediments vary in the range of 0.26°-0.33°2 and 0.27-0.39, respectively.

Distribution of clay minerals in different provinces

The clay mineral analysis in different provinces around Taiwan shows the spatial and downcore variations in the contents of clay minerals for both hemipelagites and turbidites of the studied sediment cores (Table S1 ,Figs. 6,7,8,9,10,11). The ternary diagrams (Figs. 12a,12b) of three end-member clay minerals of illite+chlorite, smectite, and kaolinite show that the claymineral assemblages in both hemipelagites and turbidites of different provinces change progressively between two end-members: illite+chlorite and smectite.

Ryukyu subduction zone (Province I)

The clay-mineral assemblages in both hemipelagites and turbidites in the sediment cores from western forearc basins consist mainly of illite (48-60%) and moderate amounts of chlorite (20-44%) with no to small amounts of kaolinite (0-3%); besides, the amounts of smectite in hemipelagites are comparatively higher (9-26%) than turbidites (2-18%) (Province I.1; Fig. 6).

Whereas, the hemipelagites and turbidites in the sediment cores from Hateruma forearc basin consist comparatively of more smectite (28-59%) and kaolinite (4-6%) (Province I.2; Fig. 6).

Likewise, in the slope basins of the Yaeyama Ridge, the sediment core located to the south of the J o u r n a l P r e -p r o o f

Hateruma Basin contain comparatively more smectite (27-57%) than the core located to the south of the Nanao Basin (16-36%) (Province I.3; Fig. 6).

Huatung Basin of the Philippine Sea Plate (Province II)

The sediment cores from levees of the Taitung Canyon consist only of turbidites and contain mainly illite (30-53%), comparatively less smectite (17-49%), moderate amounts of chlorite (17-29%), and minor amounts of kaolinite (2-6%) (Province II.2; Fig. 7). Whereas, the core from a bathymetric high near the offshore Coastal Range of Taiwan consist only of hemipelagites and contain mainly smectite (41-66%), comparatively less illite (22-35%), moderate amounts of chlorite (11-22%), and scarce kaolinite (1-3%) (Province II.1; Fig. 7).

Manila subduction zone and the Luzon volcanic arc (Province III)

The clay-mineral assemblages in both hemipelagites and turbidites in the cores from the Luzon volcanic arc (located north of the Lutao Island), consist mainly of smectite (32-66%) and comparatively less illite (23-42%) with moderate amounts of chlorite (10-22%) and scarce kaolinite (2-4%) (Province III.1; Fig. 8). Likewise, the hemipelagites in the core from the North Luzon Trough (NLT), an un-deformed Luzon forearc basin consist mainly of smectite (31-63%)

and comparatively less illite (23-48%) (Province III.2; Fig. 8). Whereas, the hemipelagites and turbidites in the core from the Southern Longitudinal Trough (SLT), a deformed Luzon forearc basin adjacent to Taiwan, consist dominantly of illite (61-69%) and contain minor amounts of smectite (0-10%) (Province III.2; Fig. 8).

In the Manila accretionary wedge system (Province III.3), both hemipelagites and turbidites in the cores from the upper-slope perched basins consist dominantly of smectite (45-75%) and contain moderate amounts of illite (13-35%) (Province III.3.1; Fig. 9). Whereas the cores from the lower-slope perched basins consist only of hemipelagites, consist mainly of illite J o u r n a l P r e -p r o o f

(30-61%) and contain minor to high amounts of smectite (8-53%) (Province III.3.2; Fig. 9). The clay-mineral compositions in both hemipelagites and turbidites in the cores from the Gaoping and the Penghu Canyon systems (Provinces III.3.3,III.3.4;Fig. 10) are dominated by illite (50-72% and 35-56%, respectively) but with more smectite in the Penghu Canyon (18-45%) than in the Gaoping Canyon (0-20%).

NE South China Sea (Province IV)

In the NE South China Sea near Taiwan, the clay-mineral assemblages in both hemipelagites and turbidites in the sediment core from the lower Tainan continental slope consist mainly of smectite (49-57%) and comparatively less illite (29-35%) (Province IV.1; Fig. 11). In contrast, the core from middle Tainan continental slope consists mainly of Illite (35-47%) and comparatively less smectite (24-45%). The hemipelagites and turbidites in the sediment core from the middle reach of the Formosa Canyon consist mainly of smectite (30-61%) and contain comparatively less illite (26-46%). In contrast, the core from the distal part of Formosa Canyon located near the junction of the Penghu Canyon consists mainly of illite (40-68%) and contains scarce to moderate amounts of smectite (2-35%) (Province IV.2; Fig. 11).

Discussion

Clay minerals at sediment sources

The main terrestrial sediment sources for the deep-sea areas around Taiwan are the Taiwan Island, the Luzon volcanic arc, Ryukyu Islands, and SE China. Prior studies pointed out that smectite is the characteristic clay mineral from Luzon Island and kaolinite is an index mineral from SE China, in particular from the Pearl River (Liu et al., 2007b;[START_REF] Liu | Chemical weathering in Luzon, Philippines from clay mineralogy and major-element geochemistry of river sediments[END_REF]Liu J o u r n a l P r e -p r o o f et al., 2016b). As for the Ryukyu Islands, there is no literature reporting the characteristic clay minerals in river sediments. However, we expect that smectite would be the characteristic mineral for the Ryukyu Islands as their tectonic setting is similar to the Luzon Islands.

Our study shows that the clay minerals in river-mouth sediments around Taiwan consist mainly of illite (~60%) and chlorite (~30%) with no or a small amount of kaolinite and smectite, except for some rivers in this study (see Section 4.2, Table S2). This indicates that illite and chlorite are the dominant clay minerals for Taiwan-derived sediments. The averaged contents of chlorite are relatively greater in eastern Taiwan (~33%) than in western Taiwan (~27%), in agreement with results by [START_REF] Li | Clay mineral composition and their sources for the fluvial sediments of Taiwanese rivers[END_REF]. Besides, we found that there is more smectite in river sediments sourced from the Coastal Range (see Section 4.2), suggesting that smectite is an additional characteristic clay mineral for sediments derived from eastern Taiwan, the Coastal Range in particular. The Coastal Ranged-derived smectite cannot be transported far away from the coast through hypopycnal sediment plumes as those river plumes will be diverted to the north and parallel to the coastline by the Kuroshio Current.

Comparing the clay-mineral compositions in Tainan Shelf sediments and southwest

Taiwanese river-mouth sediments, we found that both areas are dominated by illite but with more smectite and kaolinite in Tainan Shelf sediments than in southwest Taiwanese river-mouth sediments (see Section 4.2). Therefore, we consider the Tainan Shelf as one of the source domains. According to the literature and our study, we use three end-member clay minerals of illite+chlorite, smectite, and kaolinite to plot our results and to infer possible sediment sources (Figs. 12a,12b). Also, we use the mineralogical ratio of smectite/(illite+chlorite) and kaolinite//(illite+chlorite) as an indicator of continental sources in order to reflect the source J o u r n a l P r e -p r o o f terranes (Fig. 13), and particularly the ratio smectite/(illite+chlorite) as an indicator of the Kuroshio Current transport (e.g. Liu et al., 2010b).

Ages of studied sediment cores

We studied the top 50 cm of seafloor sediments to understand the sediment dispersal processes around Taiwan. The top 50 cm-thick seafloor sediments around Taiwan are generally deposited within a short period according to previous studies. For this short time span, the oceanic circulations, climate, and tectonics can be considered similar to the present-day situation.

We expect high sedimentation rates in cores taken from locations along river-attached submarine canyon systems and areas close to land. For example, sedimentation rates along the Gaoping Canyon, range from up to 10 mm/yr in the canyon head [START_REF] Huh | Modern accumulation rates and a budget of sediment off the Gaoping (Kaoping) River, SW Taiwan: A tidal and flood dominated depositional environment around a submarine canyon[END_REF] to 1.6 mm/yr in the middle of the canyon [START_REF] Yu | Sea level and climatic controls on turbidite occurrence for the past 26kyr on the flank of the Gaoping Canyon off SW Taiwan[END_REF]. In the upper slope and near the coastline of southwest Taiwan and away from the Gaoping Canyon, the rate of sedimentation is still high, up to 5 mm/yr (Wang et al., 2016;[START_REF] Su | Sedimentological characteristics and seafloor failure offshore SW Taiwan[END_REF]. From these studies, we assume high sedimentation rates in the river-connected Gaoping Canyon system and for the upper slope close to the shoreline. Our studied cores (OR1-GS5-2-M, OR1-GS6-2-M, OR1-1-G, MD18-3553-BC) pertain to this category, indicating ages of the top 50 cm of these cores are typically less than 500 years.

Moderate to low sedimentation rates may be expected in the cores collected from sites in river-detached submarine canyon systems and in the perched basins without terrestrial sediment inputs. In the lower accretionary wedge lying in between the Penghu and Gaoping Canyon systems, the rate of sedimentation is still high as [START_REF] Lin | Canyon-infilling and gas hydrate occurrences in the frontal fold of the offshore accretionary wedge off southern Taiwan[END_REF] reported a rate of around 3 mm/yr at site MD05-2914 (water depth ~1,635 m). Therefore, we expect a relatively high sedimentation rate in our studied core located in the perched basin of the lower Manila J o u r n a l P r e -p r o o f accretionary wedge (MD18-3552-BC). As for the river-detached canyons, such as the Formosa Canyon, the rate of sedimentation is relatively low, up to ~ 0.2 mm/yr as reported in [START_REF] Gong | Sediment waves on the South China Sea Slope off southwestern Taiwan: implications for the intrusion of the Northern Pacific Deep Water into the South China Sea[END_REF]. So, for our studied cores along the Formosa Canyon (OR1-20-G, OR1-19-M), we believe low sedimentation rates, suggesting ages of the top 50 cm of the cores are typically less than ~3,000 years. Similarly, the Penghu Canyon is a river-detached canyon located closer to

Taiwan, where we assume the rate of sedimentation should be slightly higher than that along the Formosa Canyon but less than that along the Gaoping Canyon. The top 50 cm sediments in the studied cores (OR1-PC2-G, MD178-3267-C, MD178-3275-C, MD178-3261-C) should also be less than ~3,000 years.

The lowest sedimentation rate is found in the areas without canyons/channels and far away from the shoreline. As pointed out by [START_REF] Su | Sedimentological characteristics and seafloor failure offshore SW Taiwan[END_REF], the upper slope of the Manila accretionary wedge shows a relatively low sedimentation rate. Therefore, we assume a low sedimentation rate in the studied cores located in the upper-slope perched basins of the Manila accretionary wedge (OR-12-G, MD18-3549-BC, OR1-14-G, OR1-13-G).

Similarly, in eastern Taiwan, we expect a high sedimentation rate for the cores in the river-connected submarine canyons such as in the levees of the Taitung Canyon (MD18-3535-BC and MD18-3538-BC). Whereas, the core P01B-P in the Southern Longitudinal Trough (SLT), is connected to the river-channel networks (Fig. 8), containing stacked turbidites indicating a high sedimentation rate. In the study by [START_REF] Lehu | An attempt to reconstruct 2700 years of seismicity using deep-sea turbidites offshore eastern Taiwan[END_REF] and our study, we used two cores in common, those are OR1-KS06-G and OR1-KS09-P located in the slope of the Luzon volcanic arc and at the bottom of the slope of the Ryukyu arc near the Hoping Basin, respectively. In [START_REF] Lehu | An attempt to reconstruct 2700 years of seismicity using deep-sea turbidites offshore eastern Taiwan[END_REF], it is estimated that the sedimentation rates for the mentioned cores are ~1.05 mm/yr and ~ 0.37 mm/yr, respectively, indicating a relatively lower J o u r n a l P r e -p r o o f sedimentation rate than the Gaoping Canyon system in southwest Taiwan. In addition, [START_REF] Lallemand | A ∼3000 years-old sequence of extreme events revealed by marine and shore deposits east of Taiwan[END_REF] estimated the sedimentation rate for the studied core OR1-KR03-P, located offshore and near the Coastal Range on a bathymetric high, is up to ~1.09 mm/yr for top 210 cm depth of sediments, suggesting a relatively high sedimentation rate.

The sedimentation rate in a few locations of our study area is not explored in previous studies. However, we believe that the cores in Nanao (MD18-3525-BC) and East Nanao (MD18-3526-BC and MD18-3527-BC) basins that are not directly connected to the Hoping Canyon may have comparatively lower sedimentation rates than the cores collected from river-attached canyon systems. We also assume relatively low sedimentation rates for cores in the Hateruma forearc basin, which is located far away from Taiwan and not connected to any river-connected submarine canyons. Likewise, in southwest Taiwan, the cores from the Tainan continental slope (MD178-3262-C, MD178-3264-C) and in the South China Sea near the Manila Trench (OR1-18-G) are assumed to show relatively lower sedimentation rates than the cores located near land and connected to river-attached submarine canyons. Therefore, in our study, we assume the ages for the top 50 cm of the seafloor sediment cores located near Taiwan and river-connected submarine canyons around Taiwan are generally less than 500 years. Whereas, for the cores located in the river-detached submarine canyon system and in a few perched basins far away from Taiwan, the age may be up to ~3,000 years.

Depositional mechanism of clay minerals for different sedimentary facies around Taiwan

Ryukyu subduction zone (Province I)

We divide the sedimentary units of the Ryukyu subduction zone into forearc basins and accretionary wedges with perched basins on top of folded-and-thrusted strata (Province-I; Fig. 1b). The forearc basins are separated by more or less north-trending bathymetric ridges (Fig. 6).

J o u r n a l P r e -p r o o f

The subdued bathymetric high between the Nanao and East Nanao Basins may impede most of the turbidity currents draining into the East Nanao Basin (MD18-3527-BC) as judged from much less turbidite occurrence in the East Nanao Basin (Fig. 6). The bathymetric ridge in between the East Nanao Basin and the Hateruma Basin is around 1,500 m in height. This ridge becomes the barrier for eastward-directed turbidity currents flowing along the axis of a series of forearc basins in the study area.

The gravity-flow sediment deposition in the forearc basins of the Hoping, Nanao, and East Nanao basins (Province-I.1; Fig. 6) is primarily caused by downslope transport of sediments from the Taiwan Island, Ryukyu arc massif, and the Yaeyama accretionary prism (e.g., [START_REF] Hsiung | Morpho-sedimentary features and sediment dispersal systems of the southwest end of the Ryukyu Trench: a source-to-sink approach[END_REF][START_REF] Lallemand | Indentation of the Philippine Sea plate by the Eurasia plate in Taiwan: Details from recent marine seismological experiments[END_REF][START_REF] Lehu | Deep-sea sedimentation offshore eastern Taiwan: Facies and processes characterization[END_REF]. A few channels on the western slope of the Hoping Basin serve as major conduits for coarse sediments delivered from Taiwanese rivers (i.e., Dongaobei, Heping, and Nanao rivers) to the Hoping and Nanao Basins through the Heping Canyon system (Fig. 6). This indicates that flood-induced hyperpycnal turbidity currents should also be an important agent for transporting Taiwan-derived sediments into the forearc basins.

Our clay mineral study also suggests similar sedimentary processes for the deposition of turbidites as judged from high amounts of illite and chlorite in the silty and sandy turbidites of the sediment cores from western forearc basins (see Section 4.3.1, Fig. 6). Besides, the hemipelgites in the sediment cores from western forearc basins and perched slope basins of the Yaeyama accretionary wedge, south to the Nanao Basin (MD18-3534-BC), contain higher amounts of smectite than the turbidites (see Section 4.3.1, Fig. 6), indicating that the Kuroshio Current pathways may contribute minor to moderate amounts of smectite to the sites.

The gravity-flow deposition in the Hateruma forearc basin (Province-I.2; Fig. 6) can be caused by downslope transport of sediments from the nearby Ryukyu arc massif and islands (i.e.,
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Yonaguni, Iriomote, Ishigaki, Tarama islands), and the Yaeyama accretionary prism. The amount of smectite and kaolinite in the Hateruma forearc basin is higher than in western forearc basins (see Section 4.3.1, Fig. 6). This indicates that smectite from the Ryukyu Islands may have been transported to the Hateruma forearc basin (Fig. 14). As well, the high amounts of smectite in the perched slope basins located to the south of the Hateruma Basin (MD18-3531-BC), also indicates that the Ryukyu Islands are additional clay mineral sources to this site.

The source for kaolinite in the Hateruma Basin is unclear. A study of the ODP1202B core [START_REF] Diekmann | Detrital sediment supply in the southern Okinawa Trough and its relation to sea-level and Kuroshio dynamics during the late Quaternary[END_REF], located in the Southern Okinawa Trough near Taiwan, shows around ~ 7% of kaolinite for recent sediments. [START_REF] Diekmann | Detrital sediment supply in the southern Okinawa Trough and its relation to sea-level and Kuroshio dynamics during the late Quaternary[END_REF] and [START_REF] Dou | Clay mineral evolution in the central Okinawa Trough since 28ka: Implications for sediment provenance and paleoenvironmental change[END_REF] interpreted the source of kaolinite as most likely derived from the East China Sea shelf. We, therefore, assume that the source of kaolinite in the Hateruma Basin is also most likely from the East China Sea shelf.

Huatung Basin of the Philippine Sea Plate (Province II)

The Huatung Basin lies offshore from eastern Taiwan and is bounded by the Ryukyu Trench in the north, the Gagua Ridge in the east, and the Luzon arc in the west (Fig. 1b). Three river-connected submarine canyons influence the northern Huatung Basin near Taiwan: the Hualien Canyon, the Chimei Canyon, and the Taitung Canyon from north to south, reaching into the river mouths of the Hualien, Xiuguluan, and Beinan rivers, respectively (Fig. 1b). They receive sediments discharged from the Central Range and the Coastal Range of Taiwan to the Huatung Basin [START_REF] Lehu | Deep-sea sedimentation offshore eastern Taiwan: Facies and processes characterization[END_REF][START_REF] Malavieille | Arccontinent collision in Taiwan: New marine observations and tectonic evolution[END_REF]. Frequent occurrences of turbidity currents [START_REF] Lehu | Deep-sea sedimentation offshore eastern Taiwan: Facies and processes characterization[END_REF] along the above three river-connected canyon systems indicate that flood-induced hyperpycnal turbidity currents may be an important agent for transporting Taiwanderived sediments into the Huatung Basin.

J o u r n a l P r e -p r o o f

This study examined sediments recovered from levees of the Taitung Canyon at two sites of MD18-3535-BC and MD18-3538-BC, as well as at one site, OR1-KR03-P, located in an isolated bathymetric high south of the Chimei Canyon (Fig. 7). The very fine-grained sandy and silty turbidites on levees of the Taitung Canyon consist mainly of illite and smectite (see Section 4.3.2, Fig. 7). These turbidites are interpreted to result from overspilling of flood-induced turbidity currents from the Taitung Canyon or the Hualien Canyon and its tributary (the Chimei Canyon), carrying sediments sourced from eastern Taiwan (Coastal Range and Central Range; Fig. 2) and the Luzon volcanic arc.

The core on the bathymetric high near the Coastal Range of Taiwan is not affected by turbidity currents and contains only hemipelagic deposits (Fig. 7). They consist mainly of smectite and comparatively less illite (see Section 4.3.2, Fig. 7), indicating that the main clay mineral source for this site is from Luzon through the Kuroshio Current flow path with additional contribution from the Coastal Range of Taiwan.

Manila subduction zone and the Luzon volcanic arc (Province III)

We divide the Manila subduction zone and the Luzon volcanic arc off southern Taiwan into morphotectonic units of the North Luzon volcanic arc, Luzon forearc basins, and the Manila accretionary wedge from east to west (Fig. 1b). The Luzon forearc basins can be sub-divided into the North Luzon Trough (NLT), an undeformed forearc basin, and the Southern Longitudinal Trough (SLT), a deformed forearc basin near the Taiwan orogen. The Manila accretionary wedge, lying in between the Manila Trench to the west and the NLT to the east, can be subdivided into the lower-slope and upper-slope domains by the splay fault. The western part of the accretionary wedge is influenced by two major canyon systems, namely the Penghu and Gaoping canyons draining sediments from the Taiwan orogen (Fig. 1b).

J o u r n a l P r e -p r o o f

The sediment cores in the colliding Luzon volcanic arc, north of the Lutao Island are completely disconnected from any major river drainage systems and are mainly consist of smectite and illite (see Section 4.3.3, Fig. 8). This indicates the thin silty turbidites in this location were most likely triggered by the slope failure of sediments from the Luzon volcanic arc, and the hemipelagites can be sourced from the Luzon volcanic arc, the Lutao Island, and

Taiwan.

The sediment core from the SLT contains multiple layers of very fine to medium-grained sandy turbidites (Fig. 8), indicating dominantly turbidite deposition in the locale [START_REF] Lehu | Deep-sea sedimentation offshore eastern Taiwan: Facies and processes characterization[END_REF]. The turbidites and hemipelagites in this core consist dominantly of illite with moderate chlorite (see Section 4.3.3, Fig. 8), indicating that the sediment source is predominantly from

Taiwan. There are many submarine channels in the SLT, with channel heads connecting to rivers, such as the Zhiben River, the Jinlun River, and the Dazhu River in southeast Taiwan (Fig. 8) serve as major conduits for coarse sediments delivering from Taiwanese rivers. This indicates that flood-induced hyperpycnal turbidity currents and hypopycnal plumes off river mouths are major agents for transporting Taiwan-derived sediments into the SLT. However, the sediment core from the NLT consists only of hemipelagites and contains mainly of smectite with comparatively less illite (see Section 4.3.3, Fig. 8), indicates that hemipelagites are sourced from the Luzon volcanic arc through the Kuroshio Current and Taiwan.

In the upper-slope perched basins of the Manila accretionary wedge, the hemipelagites and sandy turbidites in the sediment cores consist predominantly of smectite (Fig. 9). This indicates that higher amounts of smectite have been delivered from Luzon into the Hengchun Ridge through strong Kuroshio Current effects, and these sandy turbidities are derived by slope failure in the submarine Hengchun Ridge.
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In the lower-slope domain and along the river-connected Gaoping Canyon, the sediment cores from the west bank (OR1-1-G) and Slope fan (MD18-3553-BC; [START_REF] Hsiung | The modern Kaoping transient fan offshore SW Taiwan: Morphotectonics and development[END_REF] of the lower Gaoping Canyon contain frequent, very fine-grained sandy turbidites (Fig. 10), indicating the coring sites are highly influenced by overspilling of turbidity currents from the Canyon. In contrast, the sediment cores from the west bank of the upper Gaoping Canyon (OR1-GS5-2-M and OR1-GS6-2-M) consist dominantly of hemipelagites (Fig. 10). This may be due to the coring sites being located with an elevation of around 500 m above the adjacent canyon thalweg, restricting the influence of overspilling turbidity currents from the canyon. Both the hemipelagites and turbidites in the sediment cores consist mainly of illite and chlorite (see Section 4.3.3, Fig. 10). This suggests the flood-induced hyperpycnal turbidity currents and hypopycnal plumes off river mouths are major agents for transporting Taiwan-derived sediments into the Gaoping Canyon system. Moreover, the hemipelagites and turbidites in the sediment cores from the Penghu Canyon system consist mainly of illite with moderate to high amounts of smectite (see Section 4.3.3, Fig. 10). This suggests that hemipelagites are sourced mainly from Taiwan, and Luzon through the Kuroshio Current, while turbidites are derived by overspilling turbidity currents from the canyon.

The amount of smectite in the Penghu Canyon system is higher than in the Gaoping Canyon system, indicating that the Gaoping Canyon is dominantly influenced by the rivercanyon system, diluting the smectite supplied through the Kuroshio Current.

According to [START_REF] Zhang | Longterm in situ observations on typhoon-triggered turbidity currents in the deep sea[END_REF], the hyperpycnal flows associated with river floods during typhoons are the main triggering mechanism for transportation of terrestrial sediments into the deep sea in the river canyon system like the Gaoping Canyon system. Therefore, the clay mineral J o u r n a l P r e -p r o o f compositions of the sediment cores along the Gaoping Canyon system are similar to that of the Gaoping River (Fig. 10, Tables S1,S2).

The sediment cores in the perched basins of the Manila lower-slope domain and south of the Gaoping Canyon consist mainly of illite (30-61%) and contain minor to high amounts of smectite (8-53%) (Fig. 9), indicating that the clay minerals can be sourced from Luzon through the Kuroshio Current and overspilling of sediments from the Gaoping Canyon. The variations in smectite amounts in the Manila accretionary wedge system such as from high to moderate in the upper-slope perched basins and Penghu Canyon system, respectively, show the strength of the Kuroshio Current.

NE South China Sea (Province IV)

We divide the NE South China Sea near Taiwan into depositional units of the Tainan continental slope (TCS), Formosa Canyon, and SCS near the Manila Trench, which is located south of the Gaoping and Penghu Canyon systems (Fig. 1b). The variations in smectite amounts such as higher in the lower TCS than the upper TCS and Tainan Shelf sediments (see Sections The relatively high kaolinite content in the TCS and the middle reach of the Formosa Canyon (Fig. 13) indicate that Tainan Shelf sediments have been one of the source contributors for TCS and Formosa Canyon as judged from the presence of more kaolinite in Tainan shelf sediments. The sediment core from the South China Sea near the Manila Trench consists mainly of illite and smectite (Fig. 11), indicating that the clay minerals are sourced from Taiwan and Luzon.

Summary of source and transport mechanism of clay minerals around Taiwan

As discussed above, we assume that the top 50 cm of studied cores around Taiwan are recent sediments (≤ 3,000 yr B.P) and for this short time span, the oceanic circulations, climate, and tectonics can be considered similar to the present-day situation. From our clay mineral results, it is clear that the clay mineral assemblages in the studied cores around Taiwan are mainly controlled by supply from major provenance via current transport. The clay-mineral assemblages in both hemipelagites and turbidites of different provinces change progressively between two end-members: illite+chlorite and smectite (Fig. 12b). Illite and chlorite are derived predominantly from Taiwan river sediments and smectite is derived predominantly from Luzon river sediments. Scarce to minor amounts of kaolinite in the studied sediments indicate no contributions of sediments from rivers in SE China (Fig. 12a).

The spatial and downcore variations of clay mineral contents in hemipelagites of the studied sediment cores indicate that the hemipelagic sediments are derived from various provenances, and transported through the Kuroshio Current and other oceanic currents or hypopycnal plumes off river mouths, which encompasses a wide geographic area (Fig. 14). The J o u r n a l P r e -p r o o f minor to significant downcore variations in the studied cores mainly depends on the varying strength of surface currents and types of transport (e.g., cyclonic circulations, [START_REF] Caruso | Interannual variability of the Kuroshio intrusion in the South China Sea[END_REF] and seasonal changes of paths for the Kuroshio Current, [START_REF] Nan | Kuroshio intrusion into the South China Sea: A review[END_REF].

The spatial variation of clay mineral contents in turbidites from different provinces depends on the various sources and depositional processes involved in individual provinces, such as slope failures, channelized turbidity currents, and overspilling of turbidity currents from canyons. The downcore variation of clay-mineral contents can be seen among the turbidites (from 4% to 28%). or within a turbidite (from 1% to 25%) of studied sediment cores. This changing clay-mineral content among turbidites in a core probably reflects different sediment sources. Whereas the changing clay-mineral content within a turbidite is a bit complicated. We do not notice any systematic shift in clay-mineral contents within a turbidite. The variation is evident for the coarse turbidite fraction only in a few turbidites with less smectite in the coarse fraction of the turbidite compared to the finer fraction of the turbidite and hemipelagites (e.g., core MD18-3525-BC and MD18-3526-BC in Fig. 6 and Fig. S1). This changing clay-mineral content within a fining-upward turbidite is probably due to different depositional agents. The coarse fractions are predominantly tractional deposits from the turbidity current itself, whereas the finer sediments mainly accumulated from suspension clouds related to turbidity currents or from other sediment sources such as nepheloid layers (e.g., Baker, 1976). Therefore, in the cores MD18-3525-BC and MD18-3526-BC, the coarse fraction of the turbidites consist dominantly of illite and chlorite and contain scarce amounts of smectite, indicating more influence of tractional deposits from the turbidity currents derived from Taiwanese rivers. In most of the studied cores, the relative abundance of clay minerals within turbidites and hemipelagites is quite similar.

J o u r n a l P r e -p r o o f

Therefore, we argue that the adjacent turbidites and hemipelagites of a core share common detrital clay sources.

Assuming that there is no illite formed by diagenesis and it is of detrital origin in studied sediment samples, we use illite chemistry index and illite crystallinity as indicators of the intensity of chemical weathering. The values of illite chemistry index and illite crystallinity for the studied sediment samples are < 0.5 and ≤ 0.45 (°Δ2θ), respectively (Table S1). They both imply Fe-Mg rich un-weathered illite, characteristic of physically eroded rocks [START_REF] Kuo | Clay mineralogy and geochemistry investigations in the host rocks of the Chelungpu fault, Taiwan: Implication for faulting mechanism[END_REF]Liu et al., 2007b;[START_REF] Wan | Increased contribution of terrigenous supply from Taiwan to the northern South China Sea since 3Ma[END_REF].

High ratios of smectite/(illite+chlorite) in the cores from a bathymetric high off the Coastal Range, the Luzon volcanic arc, the upper-slope perched basins of the Manila accretionary wedge, and few cores in the northeast South China Sea off southwestern Taiwan (Fig. 13) consist dominantly of smectite, indicating strong influence by Kuroshio Current pathways that bring smectite from the Luzon (Fig. 14). The high ratio of kaolinite/(illite+chlorite) in the upper-slope perched basins (Fig. 13) indicates that the kaolinite may derive locally from the Hengchun Peninsula, as the river-mouth sediments from the Gangkou, Paoli, and Shiniu rivers in the Hengchun Peninsula contain more kaolinite (~8-11%).

The moderate ratio of kaolinite/(illite+chlorite) in the Tainan continental slope and middle part of the Formosa Canyon (OR1-20-G) indicate that the kaolinite may derive from Tainan Shelf sediments (Fig. 13). The Hoping Canyon, the Nanao Basins, the Southern Longitudinal Trough off eastern Taiwan, and the Gaoping Canyon off southwest Taiwan consist dominantly of illite and chlorite, interpreted as derived mainly from Taiwanese rivers by the river-fed hyperpycnal and hypopycnal flows (Fig. 14).

J o u r n a l P r e -p r o o f J o u r n a l P r e -p r o o f J o u r n a l P r e -p r o o f J o u r n a l P r e -p r o o f Ternary diagram of all provinces divided into turbidites and hemipelagites. Clay mineral data of Taiwan rivers and Tainan Shelf (this study), Pearl River (Liu et al., 2007b), and Luzon rivers [START_REF] Liu | Chemical weathering in Luzon, Philippines from clay mineralogy and major-element geochemistry of river sediments[END_REF] are plotted to track the source regions.
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 2 and 4.3.4, Fig. 11), indicate that the strength of the Kuroshio Current decreases along the Tainan Shelf boundary. The presence of more smectite and comparatively less illite in the middle reach of the Formosa Canyon (OR1-20-G) (see Section 4.3.4, Fig. 11), suggests that the clay mineral sources of hemipelagites are mainly derived from Luzon through the Kuroshio Current and secondarily from Taiwan, and turbidites may have been caused by slope failures in the Formosa Canyon. In contrast, the presence of more illite and chlorite in the distal part of the Formosa Canyon and near the confluence of the Penghu Canyon (OR1-19-M; Fig. 11), indicates the influence of J o u r n a l P r e -p r o o f overspilled turbidity currents from the Penghu Canyon, providing Taiwan-derived sediments to the Formosa Canyon.
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core material from OR1-GI2B-G. Constructive comments and detailed instructions from the guest editor, Frederic Mouthereau, and reviewers, Elda Miramontes and the other anonymous reviewer are highly appreciated.

Supplementary Figures and Tables

All the detailed sedimentological logs, core photos, grain-size data, MSCL, and clay mineral compositions for every studied core are shown in the supplementary figures (Figs. S1 to S13).

Clay mineral compositions (%) and illite indices in cored sediments from different provinces, Taiwanese river-mouth sediments, and Tainan Shelf sediments are shown in supplementary tables (Tables S1 to S3).

Baker, E. T., 1976. Distribution, composition, and Implications for sediment dispersal processes MATLAB software. Sediments were described with special attention to distinguish turbidites from hemipelagites. All the detailed sedimentologic logs, core photos, grain-size data, MSCL, and clay mineral compositions for every studied core are shown here. Hemipelagites are typically marked by the finest median grain sizes (≤10 µm). The turbidite facies is primarily identified by its coarser grain-size with higher sand fractions, higher median values (>10 µm), and an upward-fining trend. The base of each turbidite layer is commonly marked by an erosive surface or sharp boundary with noticeable breaks in grain-size and sediment color. Due to the unavailability of a few data such as results of MSCL and core photos for some of the studied cores, we focused mainly on the results of grain-size for those cores to distinguish sedimentary facies.

Supplementary Figures

Province -I J o u r n a l P r e -p r o o f Supplementary Tables Table S1. Clay mineral compositions (%) and illite indices in cored sediments from different provinces around Taiwan. Abbreviations: H: Hemipelagite, T: Turbidite. ☐The authors declare the following financial interests/personal relationships which may be considered as potential competing interests:
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Highlights:

 Illite and chlorites are sourced mainly from Taiwan Island.

 Smectite is a key clay mineral around Taiwan transported by the Kuroshio Current.

 The amount of smectite is diluted along river-related canyon systems.

 River-related canyons efficiently deliver Taiwan sediments into the deep-sea.
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