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ARTICLE INFO ABSTRACT

Editor: Dr. Massimo Moretti A giant piston core, MD18-3548 (20.07 m) was collected from a perched basin in the Taiwan accretionary

wedge, at a water depth of 1752 m. Detailed grain-size analysis, 1*C accelerator mass spectrometry (AMS) dating,

Keywords: and computed tomography (X-CT) scans of the core were performed. Four types of lithofacies, namely hemi-
Ellt;]), ;urpldlte'hom"gemtes pelagic sediments, silty turbidite-homogenites, turbidites, and thin silty layers, are identified, along with
ithofacies

seventeen event beds. A total of fourteen *C AMS dating were carried out, with the depositional ages of the event
beds being calculated based on the sedimentation rate of hemipelagites. The oldest event bed is ~12 cal kyrs BP,
while the youngest event bed is ~64 cal yrs BP. All seven homogenite units are floored by a thin (usually <10 cm
thick), coarsening-upward first and then fining-upward unit, capped by a thick structureless mud totally devoid
of bioturbation. The average thickness of homogenite units is ~150 cm, while the thickest homogenite unit is
~200 cm. These homogenite units can be compared to similar deposits reported elsewhere and find particularly
that these units exhibit a basal layer with gradual coarsening and fining upward trend in grain size. We therefore
propose a new depositional model for the silty turbidite-homogenite units in seismically-shaken enclosed basins.
This model takes into account the coarsening-then-fining upward deposition of the basal layers, reported for the
first time.

Depositional processes
Grain-size analysis

1. Introduction

The island of Taiwan is widely recognized for having one of the
highest sediment yields globally, owing to its steep slopes, frequent
earthquakes, and typhoons which drive rapid mass-wasting (Dadson
et al., 2003; Li et al., 2012). Submarine basins in seismically active re-
gions often preserve sedimentary records initiated by mass wasting
processes and gravity-driven flows (McHugh et al., 2011). Following the
identification of the fine-grained homogenite caused by a Mediterranean
tsunami (Kastens and Cita, 1981; Cita et al., 1996), there have been
reports of similar uniform layers in other enclosed marine basins. Earlier

reports described similar deposits as ‘unifites’ (Stanley, 1981), ‘mega-
turbidites’ (Cita et al., 1984; Rebesco et al., 2000), and mega-deposits
(San Pedro et al., 2017). These event deposits have been linked to the
effects of subaqueous earthquakes or volcanic eruptions (Chapron et al.,
1999; Beck et al., 2007; Bertrand et al., 2008; Carrillo et al., 2008;
Cagatay et al., 2012). The term ‘homogenite’ refers to the structureless
fine-grained beds, that are homogenous in nature (Polonia et al., 2013).
Earthquake shaking or tsunami waves may remobilize/resuspend shelf/
slope sediments, resulting in deposition of homogenites by gravity-flow
processes (McHugh et al., 2016; Ikehara et al., 2021; Schwestermann
etal., 2021; Usami et al., 2018; Cita et al., 1984, Kastens and Cita, 1981).
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Nevertheless, gravity flows triggered in a similar manner also play a role
in the formation of turbidites (Middleton, 1993). Therefore, it is
imperative to distinguish between turbidites and homogenites, as
demonstrated in this study. The descriptive term ‘homogenite’ is used to
describe the uniform nature of the beds, particularly in relation to their
mud component (Shiki and Cita, 2008). Most researchers (Beck et al.,
2007; Cagatay et al., 2012; McHugh et al., 2016) classify these deposits
as turbidite-homogenite sequences, which fundamentally comprise two
components: a coarse basal section, overlain by the homogenite layer.
The homogenite layer is the upper part of turbidite-homogenite unit.
However, the base of these homogenites are usually coarser than the
mud component, and are generally described as a normal-graded erosive
surface, with laminations (Cita et al., 1984; St-Onge et al., 2012). These
homogenites, which are characterized by significant thickness, are
identified in acoustic sub-bottom profiles as transparent units and are
deposited in deep perched or semi-enclosed basins. Deepwater turbidites
are found in other areas such as in the Japan Trench system (Kanamatsu
et al., 2023; Ikehara et al., 2016; Strasser et al., 2024), Gulf of Corinth
(Beck et al., 2007), Hedberg Basin (Tripsanas et al., 2004), and the
Marmara Sea (McHugh et al., 2006) and they are all interpreted as de-
posits triggered by earthquakes.

However, there are still some inconsistencies between the deposi-
tional models for the reported deepwater homogenites. In this study, we
present new results obtained from a semi-enclosed basin in offshore SW
Taiwan. We identify and report thick homogenites ranging from 1 to 2 m
in thickness, for the first time from offshore southwestern Taiwan. The
main objectives of this study are as follows: (a) provide detailed sedi-
mentary facies descriptions, with a particular focus on homogenites; (b)
differentiate between homogenites and other event beds; and (c) discuss
the depositional model for the homogenites.

2. Geological setting and sampling and analytical methodology
2.1. Geological setting

In Taiwan, the convergence of two plates, namely the Eurasian plate
and the Philippine Sea plate, generates abundant and frequent seis-
micity, which poses a substantial seismic risk to human settlements
(Hutchings and Mooney, 2024). Subduction of the Eurasian Plate (South
China Sea, SCS) underneath the Philippine Sea Plate at the Manila
Subduction Zone (MSZ) initiated during the Early Miocene (22-25 Ma)
and continued to the present day (Fuller et al., 1983; Bellon and Yumul,
2000; Yumul et al., 2003; Queano et al., 2007). The Philippine Sea Plate
moves northwest and overrides the Eurasian Plate at a rate of 7-8 cm/yr
(Ranken et al., 1984; Seno et al., 1993; Yu et al., 1999; Yu and Kuo,
2001).

The island of Taiwan experiences roughly four typhoons per year
with nominal annual precipitation of 2500 mm/yr, resulting in rapid
mass-wasting processes (Dadson et al., 2003; Huang et al., 2016). Be-
tween 1970 and 1999, Taiwan supplies 384 Mt. yr ! of suspended
sediment to the ocean, representing 1.9 % of estimated global suspended
sediment discharge (Milliman and Syvitski, 1992). Submarine canyons
like the Gaoping Canyon, Penghu Canyon, Formosa Canyon, and Fan-
gliao Canyon act as channels for delivery of continental sediments to the
deep-sea (Fig. 1).

The deformation front (DF) is the separation between two distinctive
tectonic provinces, the SCS continental margin on the west and the
Taiwan subduction complex on the east. (Lin et al., 2008). The DF ex-
tends from the northern end of the Manila Trench to the Tainan area
onshore Taiwan (Liu et al., 2004; Fig. 1). To the east of the DF, an
accretionary wedge with a series of N-S trending parallel folds and
thrusts, has been formed by the plate convergence (Liu et al., 1997; Lin
etal., 2008; Huang et al., 2021). The lower slope area of the accretionary
wedge offshore SW Taiwan consists of a series of ridges. The seismicity
offshore SW Taiwan concentrates within the slab (e.g., intra-slab sub-
duction earthquakes) and not in the accretionary wedge (Lin et al.,
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2009), which is considered to be a zone of tectonic escape (Lacombe
et al., 2001), and is therefore identified as a zone of reduced seismic
activity in Taiwan, as compared to other zones where significant colli-
sional processes are ongoing (Chen et al., 2008). Most of the intra-slab
subduction earthquake events lie in ~30-60 km depth range with
some events extending to a maximum depth of about 80 km. The best
examples of intra-slab subduction earthquake in this region are the 2006
Pingtung doublet quake, located at depth range of ~44-50 km (Lin
et al., 2009). Lin et al. (2009) pointed out that the splay fault and plate
boundary megathrust offshore SW Taiwan are similar to those found in
the Nankai Trough (Park et al., 2002; Moore et al., 2007), and pose great
seismic and tsunami threat, endangering the population of Taiwan and
its neighboring regions.

The historical records for this area are limited, with the sole docu-
mented earthquake being the one that occurred on February 15, 1661
(near Tainan, magnitude of 7.1, Ng et al. (2009)) which is associated
with the Penghu tsunami (Yu et al., 2023). Additionally, several his-
torical records point to a disastrous tsunami (unknown trigger) on the
southwestern coast of Taiwan around 1781 to 1782, with a reported
death toll of >40,000 (Li et al., 2015).

2.2. Methods, sampling and analytical methodology

A giant piston core, MD18-3548 (Latitude: 21°52.73'N, Longitude:
119°57.17'E), was collected onboard R/V Marion Dufresne II (5-27 June
2018) during the MD214 EAGER (Extreme events Archived in GEolog-
ical Records) cruise. The core was retrieved from a semi-enclosed basin
(Figs. 1, 2) offshore southwestern Taiwan, with the purpose of studying
event beds like seismoturbidites and homogenites. The perched/semi-
enclosed basin features a bathymetric depression of approximately
100 m in height with two small outlets (Fig. 2). This basin is connected
to a shallower, elongated slope basin to the north. The perched basin
setting was specifically chosen to study event beds because of its loca-
tion. Positioned far from both Gaoping Canyon and Penghu Canyon, our
perched basin is devoid of terrestrial sediment input. Consequently, this
isolation enables the exclusion of influences such as typhoons, severe
rainfall, and other similar events that would typically be recorded in
sediment cores retrieved from canyons. High-resolution CHIRP profiles
serve as exceptional tools for identifying homogenites, given their
acoustically transparent and massive nature (McHugh et al., 2020;
Cattaneo et al., 2020; Cita, 2008; Strasser et al., 2024). A CHIRP profile,
along with cross-sections trending SW-NE and NW-SE, was acquired for
MD18-3548, with the red line indicating the depth of core penetration
(Fig. 3A, B, C). Sediments pertaining from enclosed/semi-enclosed ba-
sins are remarkable for studying these types of event beds. The small
semi-enclosed basin has a width of ~8 km and has a slope of <12° from
basin edge to basin floor. MD18-3548 is 20.07 m long and was obtained
from a depth of 1752 m below sea level. The core was split onboard into
archive and working halves. Detailed core-description were visually
performed to make note of various sedimentary features, such as
changes in grain size, grain-size breaks, and colour changes, etc. Non-
destructive analysis included photographing the cores, along with
measurements of physical parameters (i.e., P-wave velocity, gamma
density, magnetic susceptibility, porosity, and colorimeter) using a
Geotek Multi-Sensor Core Logger (MSCL).

Selected depths were chosen for foraminifera dating based on fora-
minifer abundance. Additionally, X-ray Computed Tomography (X-CT)
scan was performed on all the sections, and the core was then sampled
using a U-channel, to facilitate grain size analysis. From the U-channel,
samples were collected at intervals of 5 cm in the case of hemipelagites
and homogenites, and at intervals of 1 cm in the case of event beds (i.e.,
thin silt layers, turbidites, and silty turbidite layer at the base of the
homogenites, see Section 3.1 for lithofacies), across the entire length of
the core. Chemical pre-treatment for grain size was performed using 15
% hydrogen peroxide and 10 % hydrochloric acid over a period of 2-4
days. This process effectively removes sea salt, organic matter, and
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Fig. 1. (A) Map of Taiwan, along with the deformation front, splay fault, and Manila Trench. (B) Inset (black rectangle, Fig. 1A) displays the regional tectonic
elements. The purple rectangle in offshore SW Taiwan marks the study area, with a red dot showing the core location. Black dot northwest of study area shows the
core location of MD05-2914 (Lin et al., 2014). White, dotted lines show the course of submarine canyons, and red thick lines indicate the deformation front and splay
fault. Blue filled circles represent major cities. Abbreviations: DF- Deformation Front; FC- Formosa Canyon; FLC- Fangliao Canyon; GC- Gaoping Canyon; KTB-
Kenting Basin; MT- Manila Trench; PC- Penghu Canyon; RT- Ryukyu Trench; SCS- South China Sea; SF- Splay Fault.
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Fig. 2. Bathymetric map showing the core location MD18-3548, in a semi-enclosed basin (black dot), along with the depth contours. The thick white line indicates
the 100 m gap of depth contour, whereas the thin white line indicates the 50 m gap in depth contour. Cyan-colored lines indicate the SW-NE, NW-SE, and CHIRP
profile (sub-bottom profiler). Red arrows mark the two small outlets of the semi-enclosed basin.
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(H1 to H7).

carbonate content. Subsequently, the samples underwent deflocculation
in an ultrasonic device and then later using a solution of sodium hex-
ametaphosphate before proceeding to the final analysis. The grain-size
analyses were conducted at the Sediment Analysis Lab of National
Central University (SALNCU), using a laser particle analyzer, the Beck-
man Coulter LS 13320 was employed, for grainsize range from 0.020 pm
to 2000 pm. Additionally, specific depths were selected for examination
under the optical microscope and smear slides were prepared for
analysis.

In total, 548 samples were analyzed. The resulting raw data was
brought into an excel program GRADISTAT (Blott and Pye, 2001). Sta-
tistical equations enable us to obtain grain size parameters like mean,
sorting, skewness and kurtosis. These statistical formulae (Geometric
method of moments, with metric units) are derived from the GRADI-
STAT program (Blott and Pye, 2001), which was originally adapted from
Krumbein (1938) and Folk and Ward (1957). Subsequent to the
completion of detailed grain-size analysis, inspection of X-CT images,
and core photographs, the identification and delineation of lithofacies
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boundaries were conducted (Fig. 4), with the identifying criteria out-
lined in Table 4. Furthermore, the density and magnetic susceptibility
plots do not significantly help in demarcating the lithofacies (e.g., sup-
plementary fig. 4).

Foraminifera (planktonic) were picked from various depths,
including hemipelagic sediments, and the basal layer of homogenites. A
total of fourteen AMS radiocarbon dating were obtained from
MD18-3548, of which thirteen were from foraminifera and one from a
Scaphopoda tusk shell (Table. 1). The tusk shell was found in the event
bed and was intact. The shell was carefully cleaned using distilled water
and further sonicated to remove any debris. All the thirteen foraminifers
picked were >125 pm size fraction. Further processing of the foramin-
ifers was done by washing them carefully in distilled water and then
adding sodium hypochlorite solution. The solution was left to stand
overnight, followed by another round of washing with distilled water.

D50 grain size (jum)
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This process aimed to remove any debris that might have been present
inside the foraminifer shells but went unnoticed during the initial
picking. There is a usual difference of 2-3 mg before and after the
processing steps. For each date, approximately 5-10 mg of planktonic
foraminifera (including species such as Globigerinoides ruber, Globiger-
inoides conglobatus, Orbulina universa and Trilobatus sacculifer) were
selected, and 12.8 mg was used for the tusk shell. The *C dating process
involved two sets of Accelerator Mass Spectroscopy measurements.
Specifically: A) National Taiwan University (Taiwan), utilized an HVE
1.0 MV Tandetron model 4110 BO for ‘nine’ of the samples; B) Beta
Analytic Laboratory (USA) employed NEC AMS for analysis with ‘five’
samples sent for testing.
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Fig. 4. Lithological description, core photography, X-CT images, and grain size statistics (D50, sorting, skewness, and kurtosis) for the core MD18-3548. Filled gray,
red, green, and pink circles represent hemipelagites, turbidites, thin silty layers, and silty turbidite-homogenite units respectively. Black text represents calibrated 1*C
ages, in cal BP years. Pink, red and green text represent emplacement ages of silty turbidite-homogenites, turbidite and thin silty layers. CHIRP image of the core is
shown on the left, along with the event beds marked. D50 uses log natural scale.
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Table 1

14C AMS dating from foraminifers of MD18-3548. BP calibrated ages are ob-
tained using Calib 8.2 software from Stuiver and Reimer (1993). Calibrations
show 26 median probability age with lower and upper range. 1: Sample sent to
NTUAMS, 2: Sample sent to Beta-Analytics, 3: Sample is a tusk shell
(Scaphopoda).

Depth in Depth in 4CyrBP 2o cal BP median Notes
core (cm) background with probability, lower
sediments (cm)  error and upper age range,
AR =0
371-374! Event bed 3104 + 2736, 2497-2946 Silty
70 turbidite
basal layer
372-376%% Event bed 3540 + 3266, 3103-3410 Silty
30 turbidite
basal layer
652-655" 337-340 3507 + 3225, 3025-3398
51
802-804 Event bed 4650 + 4687, 4517-4834 Silty
30 turbidite
basal layer
843-846 369-372 4200 + 4095, 3915-4275
30
967-970" 482-485 6064 + 6295, 6112-6477
56
1065-1068" 580-583 8007 + 8298, 8103-8501
68
1288-12922 Event bed 9660 + 10,382, Silty
30 10,225-10,550 turbidite
basal layer
1310-1319% 689-692 9130 + 9658, 9515-9864
30
1519-1522! Event bed 10,261 11,232, Silty
+79 10,992-11,555 turbidite
basal layer
1625-1628" 795-798 9846 + 10,650,
71 10,393-10,987
1787-1790! Event bed 12,708 14,226, Silty
+ 96 13,859-14,663 turbidite
basal layer
1831-1834! 864-867 10,520 11,593,
+ 66 11,307-11,865
1994-1997! Event bed 11,085 12,448, Silty
+ 82 12,150-12,673 turbidite

basal layer

3. Results and interpretations
3.1. Lithofacies

Core MD18-3548 is primarily composed of silt-sized material. Four
lithofacies have been identified, namely: (a) hemipelagic sediments, (b)
silty turbidite-homogenite units, (c) turbidites, and (d) thin silty layers.
Apart from hemipelagic sediments, the other three facies are categorized
as event deposits.

3.1.1. Hemipelagic sediments

Description: Hemipelagic sediments are primarily composed of silt
and are light greyish in colour. They constitute ~45 % of the entire
length of the core. Their grain-size D50 values range from 5.61 pm (very
fine silt) to 8.29 pm (fine silt), with an average of 7.79 pm (very fine silt).
These sediments are predominantly fine-grained, with a relatively wider
range of vertical grain size variations (Fig. 5a) compared to that of
homogenites. They exhibit unimodal and bimodal grain-size distribu-
tions (Fig. 5e). The grain size characteristics of these sediments indicate
poor sorting, fine skewed and mesokurtic nature. Various trace fossils,
such as Zoophycos, Chondrites, Phycosiphon, Thalassinoides, are identified
from X-CT images (e.g., supplementary figs. 1, 2, 3). Scattered forami-
nifera (largely well-preserved) are present throughout most of the
hemipelagic sediments, with the exception of the top 6 m of the core,
where forams were extremely sparse. Many of the hemipelagic sedi-
ments found at depths below approximately nine meters exhibit dark
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colored spots (mottling) or bandings, as seen in both the core photo-
graphs and the X-CT images (e.g., supplementary figs. 1, 2, 3).

Interpretation: The nature of fine grain size, moderate bioturbation,
and no tractional sedimentary features of the hemipelagites indicate that
the process of deposition is through slow suspension settling during
quiet periods. However, thin mud/silt event layers can be bioturbated to
resemble hemipelagic sediments. The relict lamina (e.g., broken parallel
lamination) may serve as a distinguishing feature for recognizing thin
and bioturbated mud/silt event layers. As these layers are scarce and
inconclusive in their origin, we consider those layers as hemipelagites.

The dark colored spots or bandings seen in many sections of the core
are interpreted to be iron sulfides. Similar occurrences of iron sulfides
are seen from nearby cores (Huang et al., 2021), where sulfate-methane
interface is located at a shallow depth of 5-10 m below seafloor (mbsf)
(Chuang et al., 2013).

3.1.2. Silty turbidite-homogenite unit

Description: A total of seven ‘silty turbidite-homogenite’ units (H1 to
H7) are identified from core MD18-3548 (Fig. 4), ranging in thickness
from approximately 100 cm to 200 cm, with an average thickness of
approximately 150 cm. For core MD18-3548, approximately 54 % of
core length pertains to silty turbidite-homogenite units. All seven layers
(H1 to H7) are floored by a thin silty layer, often <10 cm thick, and
overlain by a thick, homogeneous unit. The thin silty layer at the base is
called the ‘silty turbidite’ (basal layer) and the thick homogenous unit is
referred to as ‘homogenite’ (upper layer). Together, both layers
comprise a ‘silty turbidite-homogenite’ unit.

The grain size for the basal layer demonstrates a characteristic
coarsening upward trend, followed by a fining upward trend (Fig. 6).
The basal layer shows a gradational basal contact for some units (H1,
H3, H4, H5, H6), and a sharp contact for other units (H2 and H7).
Similarly, a gradational contact is observed between the basal layer and
the upper layer. The D50 value for the basal layer ranges from 6.40 pm
to 30.85 pm, spanning from very fine silt to medium silt. They exhibit
unimodal, bimodal, and trimodal grain-size distributions (Fig. 5e). The
X-CT scan images of the basal layer reveal minimal bioturbation (e.g.
planolites-like burrows shown in H6 and H7 of Fig. 6) and presence of
parallel laminations. All the basal layers are enriched in foraminfera,
except for the H2 unit, which is nearly devoid of foraminifera, and the
H3 unit, which has a lower concentration compared to other units. The
concentration of foraminfera is highest at the basal part and shows a
moderate decrease to near absence at the top part of the basal layer.
Little to negligible quantities of broken foraminifera were observed in
the basal layer of the homogenite. The base of the basal layer of the
homogenite is identified by the characteristic change in X-CT images,
marked by the sudden change from the underlying bioturbated sedi-
ments to parallel laminated silts (e.g., supplementary figs. 1, 2, 3).

The thick upper layer is massive and structureless, ranging from ~1
m to a maximum thickness of ~1.8 m. All seven upper layers exhibit a
slight reduction in grain size, indicating a fining upward trend (normal
grading). The X-CT images, combined with sorting statistics, are utilized
to distinguish the boundaries between the overlying hemipelagic sedi-
ments and the underlying homogenites (Table. 4). An abrupt change in
sorting, which is more pronounced, and skewness is observed in all
upper layers, with the exception of the H2 layer (Fig. 4). The D50 value
ranges from 5.44 pm (very fine silt) to 9.82 pm (fine silt), with an
average of 7.37 pm (very fine silt). The entire homogenous layer also
exhibits unimodal grain-size distribution (Fig. 5e). Sorting, skewness,
and kurtosis show a sudden change at the boundary between the thick
upper layer and the overlying hemipelagites. Both hemipelagites and
homogenites are poorly sorted, with hemipelagites inclining towards the
extremely poorly sorted category. X-CT images reveal structureless mud
essentially devoid of bioturbation (Fig. 5b), aiding in differentiating the
homogenites from the overlying hemipelagic sediments. Moreover, all
the seven layers (H1 to H7) exhibit variations in magnetic susceptibility,
displaying both decreases and increases within the unit, with no
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definitive trend (as exemplified in supplementary fig. 4). thereby differing significantly from a typical turbidity current. Basal
Interpretation: The basal layer of homogenite shows parallel lami- layers are particularly enriched in foraminifers (up to 15-20 %), indi-

nation, indicating tractional processes for deposition. The coarsening cating that the sediments are most likely derived from marine realms

upward and then fining upward trend implies the waxing and waning rather than continental sources.

condition of the flow. A gradational and non-erosive basal contact in- The thick upper layer is fine-grained silt without tractional features,

dicates a gradual change in flow and does not represent a surge flow, indicating deposition from suspension. The homogeneous nature with
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little vertical grain size variation as well as absence of bioturbation
indicate rapid sedimentation from suspension. The slight yet noticeable
fining upward trend may suggest the deposition of finer particles to-
wards the end of the deposition. Moreover, all homogenite units are
distinctly identified in CHIRP profiles as thick, transparent horizons
(Fig. 3A, B, C). These layers typically resemble a blanket type of depo-
sition, which are thicker in the basin centers and thin out towards the
basin edges (Fig. 3B, C), indicating flow ponding.

3.1.3. Turbidites

Description: A total of four turbidite units (Fig. 4) are identified from
the core (T1 to T4). These individual turbidite layers vary in thickness,
ranging from 1 cm to ~14 cm. The turbidite beds typically exhibit a light
greyish colour and are characterized by sharp bases that overlie the
hemipelagic sediments. All the silty turbidite layers are normal graded
and are enriched in foraminifera. The foraminifers within the turbidite
were a mixture of both broken and well-preserved ones. The D50 grain
size for MD18-3548, ranges from 7.29 pm (very fine silt) to 55.85 pm
(coarse silt). They exhibit unimodal, bimodal and polymodal grain-size
distributions (Fig. 5e). Sorting within these layers varies, spanning from
poorly sorted to very poorly sorted. X-CT images reveal parallel lami-
nation, and some traces of bioturbation (Fig. 5c). The density and
magnetic susceptibility plots do not assist in differentiating the turbi-
dites from the basal layer of the homogenites (e.g., supplementary fig.
4). Foraminifers in all four turbidite layers are randomly dispersed
within the unit, and do not show the grading as seen in the basal layer of
homogenites.

Interpretation: Identification of parallel laminae through X-CT im-
ages, indicate a tractional deposition process. Absence of bioturbation
indicates rapid sedimentation of these event beds. Unlike the silty
turbidite layers at the base of the homogenite, these turbidite layers do
not exhibit the characteristic coarsening upward and fining upward
trend and neither do the grading in foraminifera, attesting to a change in
depositional processes between the two. Additionally, the layers above
the turbidite exhibit low to moderate levels of bioturbation in hemi-
pelagic sediments, contrasting sharply with the basal layer of the
homogenite, which is overlain by very thick, non-bioturbated mud. All
the turbidites belonging MD18-3548 correspond to the T3-T4 division
of the Stow facies model, characterized by thin regular laminae or
indistinct laminae (Stow and Smillie, 2020) and to the Tb division of the
Bouma facies (Shanmugam, 1997).

3.1.4. Thin silty layers

Description: A total of six thin silty layers are identified throughout
the core (Fig. 4). All the layers are 1-10 cm thick, and they appear as a
contrast change in the X-CT images, compared to the overlying and
underlying hemipelagites (Fig. 5d). The D50 grain size range from 6.9
pm (very fine silt) to 9.55 pm (fine silt). Sorting is not consistent for all
the 6 layers, with some of them showing an abrupt difference (S2, S3, S5,
and S6) and some not (S1 and S4). Similar to the turbidites, the density
and magnetic susceptibility plots, and grain size distribution do not aid
in delineating the thin silty layers from the turbidites or the basal layer
of the homogenites (e.g., supplementary fig. 4). They also exhibit
bimodal grain-size distribution (Fig. 5e). Without the aid of high-
resolution grain size and X-CT images, it would be difficult to identify
these event beds. Foraminifers (low concentration of broken and well-
preserved) are present in three of the silt layers (S4, S5, and S6) and
absent in the other three. Thin parallel laminae, devoid of bioturbation
can be observed from the X-CT images of all the layers except the S1.
Furthermore, a careful evaluation of certain silty layers was undertaken
to verify the absence of volcanic glass shards (e.g., Supplementary fig.
5A, 5B).

Interpretation: The presence of thin, parallel silty laminae and an
absence of bioturbation indicate a rapid sedimentation process facili-
tated by a weak tractional flow. We interpret that the weak tractional
flow is the most likely mechanism and the lithofacies is similar to silty
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turbidite (T4 division) as reported by (Stow and Smillie, 2020) and also
correspond to the Td division of Bouma facies (Shanmugam, 1997).
Additionally, no volcanic glass shards were found (e.g., Supplementary
fig. 5A, 5B).

3.2. AMS C dating

The primary objectives of AMS *C dating is to establish a detailed
age model of the core, calculate the rate of sedimentation (total rate and
hemipelagic rate), and provide age intervals for event beds (silty
turbidite-homogenites, turbidites, and thin silty layers). Dating from
hemipelagic sediments was not feasible for the top 6 m due to the
scarcity of foraminifera. Out of ‘fourteen’ samples, ‘seven’ of them were
obtained from the basal layer of the homogenite (filled red circles in
Fig. 7a) and are not used in the chronology reconstruction curve.

The coarsening-upward part of the basal layer of the homogenite
shows a high concentration of foraminifera, typically within 2-3 cm
thickness (except for H2 and H3). These depths were chosen for e
dating (Fig. 6). None of the samples from the hemipelagic section
showed evidence of reworking (e.g., no broken foraminifers). All the
samples were calibrated using the Calib 8.2 program (Stuiver and
Reimer, 1993). The calibration was based on the MARINE20 curve (as
outlined by Heaton et al., 2020). It is crucial to properly evaluate the
radiocarbon marine reservoir effect when determining the absolute age
of any material, such as planktonic foraminifera. Given the scarcity of
data in offshore SW Taiwan (Yang et al., 2019; Yu et al., 2010), we
applied the global average of the radiocarbon marine reservoir age, with
the local reservoir age being, Ar = 0, to all the samples. The nominal
background sedimentation rate was calculated exclusively from the
hemipelagic layers, not considering the thickness of event beds.

The rate of hemipelagic sedimentation for MD18-3548 varies from
38 cm/kyr to 106 cm/kyr, averaging 74 cm/kyr. The youngest *4C age
for MD18-3548 from hemipelagic intervals is 3225 (3025-3398) cal yr
BP at the depth of 6.55 m, the oldest obtained age is 11,593
(11,307-11,865) cal BP yr at a depth of 18.34 m (Table. 1).

4. Discussion
4.1. ¢ dating and rate of sedimentation

The rate of sedimentation is calculated for the entire core, and as well
as the hemipelagic layers (Fig. 7a, b, and Table. 2). Sedimentation rates
in the deep-water offshore SW Taiwan are generally <500 cm/kyr (Su
et al., 2018). Cores from enclosed/semi-enclosed basins are expected to
have low to moderate sedimentation rates, compared to those from
canyons, which have high rates due to terrestrial sediment input. Of the
20.07 m length of MD18-3548, only 8.95 m belongs to hemipelagites,
while the remaining 11.12 m belongs to sediments from event beds.
Determining the exact boundary between hemipelagites and silty
turbidite-homogenites, as well as the boundary between hemipelagites
and turbidites (with the turbidite tail often being classified as hemi-
pelagite), may not be possible. This uncertainty also extends to the
distinction between hemipelagites and thin silty layers, leading to un-
certainties in the thickness of each facies. Erosion is considered minimal,
as all the turbidites vary from fine silt to coarse silt. Additionally, only
two out of the seven homogenites with a silty basal layer (H2 and H7)
units display a sharp base. The lowest hemipelagic sedimentation rate is
recorded between 4095 and 3225 cal BP years (corresponding to depths
of 8.46 m and 6.52 m), measuring 38.78 cm/kyr. Conversely, the highest
sedimentation rate is observed between 10,650 and 9658 cal BP years
(corresponding to depths of 16.28 m and 13.10 m), measuring 106.89
cm/kyr (Table 2). The nominal hemipelagic sedimentation rate for
MD18-3548 is 74.52 cm/kyr, whereas the average rate of sedimentation
for the entire core including event beds is 158.20 cm/kyr. Lin et al.
(2014) have reported sedimentation rates from a semi-enclosed basin
located northwest of our study area. The documented sedimentation rate
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Fig. 7. (A) Chronological reconstruction of MD18-3548 based on **C AMS dating. Sedimentation rate (SR) is calculated for the entire core, including the event beds.
(B) Chronological reconstruction of MD18-3548 removing all the event layers (depth recalculated only to hemipelagic intervals), and the Sedimentation rate (SR) is
calculated only from hemipelagic sediments. Legend: Black filled circle and text: *C dating from hemipelagic layers; red filled circle and text: *C dating from basal
layer of homogenite. All reported ages are in cal BP years. The extent of each silty turbidite-homogenite unit (H1 to H7) is shown on the depth axis.

Table 2
14C AMS dating along with the rate of total sedimentation (including event beds)
and hemipelagic sedimentation between those depths.

Depth in 2 ¢ cal BP median Total Sed. Rate, Hemipelagic Sed.
cm probability age including event beds rate (cm/kyr)
(cm/kyr)

652-655 3225 202.17 105.42
843-846 4095 216.09 38.78
967-970 6295 55 51.36
1065-1068 8298 48.42 48.42
1310-1319 9658 177.94 80.14
1625-1628 10,650 308.46 106.89
1831-1834 11,593 215.27 73.17
Average rate of sedimentation for 158.20 74.52

entire core

for the past 12 ka ranges from 90 cm/kyr to 150 cm/kyr, with the top 2
ka showing a high sedimentation rate of 300 cm/kyr. These findings are
consistent with the results of this study, suggesting that the giant piston
core is likely intact, and any sediment loss in the top part of the core is
minimal. Moreover, data obtained from piston and box cores from the
southern Ryukyu forearc, collected during the same cruise leg, reveal a
sediment loss of approximately 40 cm in piston cores (Babonneau et al.,
2025). Assuming a similar loss of top sediments for our giant piston core,
40 cm thick would correspond to a loss of ~250 years.

4.2. Dating of the silty turbidite-homogenite unit from reworked material

In order to understand the maximum depths for the remobilized
sediment source for the basal layers, radiocarbon dating was carried out
at those reworked sediments. Given that our study area is a semi-
enclosed basin devoid of terrestrial sediment input, we infer that the
reworked sediments originate from the nearby seafloor. Hence the age
difference between the emplacement ages of the event bed and the basal
layer indicates the depth of sediments beneath the seafloor being
remobilized. A total of seven samples corresponding to the basal layer
were analyzed (Fig. 7a, Table 3). All the basal layers are enriched in
foraminifers, with the exception of the H2 layer. Additionally, two dates
were made possible for the H1 layer, one from foraminifera and the
other from the tusk shell. It is not entirely unexpected for the tusk shell
dating to be older (~ 500 yrs) than the age obtained from the fora-
minifers, as scaphopoda lives on the seafloor and feeds on foraminifera
(Reynolds, 2002). However, it should be noted that some degree of

Table 3

Calculation of the assumed maximum remobilized depth of sediments (from
both seafloor and slope sediments) is based on 14c AMS dating results of basal
layer of homogenite, actual age of the event beds based on rate of hemipelagic
sedimentation, and the age differences calculated from the rate of hemipelagic
sedimentation. Abbreviations: BFS-Basin Floor Sediments.

14C 20 cal
BP median
probability
age

Assumed
maximum
remobilized
depth of
sediments, in
cm

Depth in cm,
corresponding
basal layer

Emplacement
age based on
rate of
hemipelagic
sedimentation

Age
difference

371-374, H1 2736 1698 1038 ~79 (BFS)
~40 (Slope +
BFS)

~120 (BFS)
~60 (Slope +
BFS)

~102 (BFS)
~51 (Slope +
BFS)

~81 (BFS)
~40 (Slope +
BFS)

~114 (BFS)
~57 (Slope +
BFS)

~246 (BFS)
~123 (Slope
+ BFS)

~27 (BFS)
~13 (Slope +
BFS)

372-376, H1
(tusk shell)

3266 1698 1568

802-804, H3 4687 3361 1326

1288-1292, H4 10,382 9322 1060

1519-1522, H5 11,232 9743 1489

1787-1790, H6 14,226 11,019 3207

1994-1997, H7 12,448 12,085 363

uncertainty may exist regarding the depositional ages of H1 and H2, as
no hemipelagic AMS *C dating was possible for the top 6 m of the core.
The age differences between the 1*C age from reworked material and the
estimated emplacement age of the event bed as calculated from the rate
of hemipelagic sedimentation, is outlined in Table 3. This age difference
gives a rough estimate for maximum depths of sediment remobilization
beneath the seafloor. The maximum depths of assumed basinal sediment
remobilization, excluding the H6 layer, range from 27 cm to 114 cm.
The corresponding age differences ranges from ~1000 years to ~1500
years, with two outliers falling at 363 years (H7) and 3207 years (H6).
The thinning of the basin sediments onto the basin margin and slope
suggests that the sedimentation rate on the slope is much lower than that
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on the basin floor (Fig. 3B, C), possibly being one-half or one-third on the
slope. Assuming one-half, the depth of sediments being remobilized for
the entire basin is calculated (Table 3). The recalculated depths for all
the layers are probably within a reasonable estimate, ranging from 13
cm to 57 cm, with H6 layer being the sole outlier at 123 cm. This sug-
gests that the source sediments for the homogenite unit are derived from
both the resuspension of basin floor sediments and the remobilization of
slope sediments.

4.3. Depositional model for silty turbidite-homogenite units

The crucial criteria for the deposition of homogenites are the pres-
ence of enclosed or semi-enclosed basins (Stanley, 1981), which facili-
tate trapping of the sediment clouds. The SW offshore region of Taiwan
has many such localized basins, making them ideal sites for homogenite
deposition. We propose a new three-stage model for the deposition of
silty turbidite-homogenites (Fig. 8). This model, which is based on high-
resolution grain size data and X-CT images, facilitates a better expla-
nation for the massive event beds in the core MD18-3548.

Table 4
Determining criteria for the event beds and defining the upper and lower limits

for event beds in MD18-3548.

Event Upper-lower range (in cm), total thickness ~ Identifying criteria for the

bed of the event bed event bed
S1 6-7, 2 cm Grain size, sorting, and X-
CT image

S2 25,1 cm Grain size, sorting, and X-
CT image

S3 172,1 cm Grain size, sorting, and X-
CT image
H1 173-374, 201 cm X-CT image, grain size and
Homogenite layer: 182 cm; Silty basal sudden change in sorting
layer: 19 cm (12 cm coarsening upward, 8
cm fining upward)
H2 490-594, 104 cm X-CT image, and grain size
Homogenite layer: 89 cm; Silty basal
layer: 15 cm (9 cm coarsening upward, 6
cm fining upward)
H3 660-816, 156 cm X-CT image, grain size and
Homogenite layer: 139 cm,; Silty basal sudden change in sorting
layer: 17 cm (9 cm coarsening upward, 8
cm fining upward)
S4 855-865, 10 cm Grain size, sorting, and X-
CT image

T1 883-886, 4 cm Grain size, sorting, and X-
CT image

T2 995, 1 cm Grain size, sorting, and X-
CT image

T3 1075-1083, 8 cm Grain size, sorting, and X-
CT image

H4 1150-1292, 142 cm X-CT image, grain size and
Homogenite layer: 119 cm; Silty basal sudden change in sorting
layer: 23 cm (15 cm coarsening upward, 8
cm fining upward)

H5 1325-1525, 200 cm X-CT image, grain size and
Homogenite layer: 174 cm; Silty basal sudden change in sorting
layer: 26 cm (16 cm coarsening upward,

10 cm fining upward)
S5 1546-1547, 2 cm Grain size, sorting, and X-
CT image
T4 1575-1589, 14 cm Grain size, sorting, and X-
CT image
S6 1610, 1 cm Grain size, sorting, and X-
CT image

H6 1655-1792, 137 cm X-CT image, grain size and
Homogenite layer: 114 cm,; Silty basal sudden change in sorting
layer: 23 cm (10 cm coarsening upward,

13 cm fining upward)
H7 1870-1999, 129 cm X-CT image, grain size and

Homogenite layer: 107 cm,; Silty basal
layer: 22 cm (9 cm coarsening upward, 13
cm fining upward)

sudden change in sorting
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1) A silty turbidite layer (basal layer) that is coarsening-upward to
fining-upward. This stage involves initiation and trigger of the flow,
transportation of sediments and deposition (traction) of the silty
basal layer.

2) A uniform and thick structureless layer, called the homogenite
(upper layer). This stage involves deposition of the homogenite
through suspension fall-out.

3) The deposition of hemipelagic sediments on top of the homogenite
layer.

4.3.1. Stage 1 A and 1B- Remobilization and silty turbidite layer deposition
stage

The slope remobilization concept is documented by Ashi et al.
(2014), Moernaut et al. (2017), McHugh et al. (2016; 2020), Molenaar
etal. (2019). Ashi et al. (2014) speculated that the 2-m thick turbid layer
recognized in a terminal and enclosed basin floor of Nankai accretionary
prism is a result of surficial slope sediment remobilization. Earthquake
ground motion remobilized the source sediments and homogenized into
synchronous muddy mass flows that were transported over wide areas of
the seafloor (ponding on mid-slope terraces and numerous small basins),
resulting in deposits as much as 200 cm thick (McHugh et al., 2016).
Ashi et al. (2012) reported the occurrence of a dilute suspension layer
(DSL) and a bottom turbid layer (BTL) following the 2004 Kii Peninsula
earthquakes. The authors further noted that turbidity measurements of
seafloor taken six years later indicated that the BTL was 2.4 m thick,
suggesting extensive sediment redistribution and remobilization as a
result of seismic activity shortly after the earthquake. ROV (remotely
operated underwater vehicle) observations made soon after the 2004 Kii
peninsular earthquake (Ashi et al., 2014), and 2011 Tohoku-Oki
earthquake (Oguri et al., 2013), observed high turbidity in the bottom
waters of the Japan Trench. A 600 m thick suspension cloud was found
in the Puerto Rican Trench, several months after the 2010 Haiti earth-
quake (McHugh et al., 2011, 2016) indicating that suspension cloud
deposits are responsible for the deposition of the massive upper layer of
homogenite beds.

We propose that the seafloor experiences severe shaking, most likely
due to great earthquakes. The shaking of the seafloor leads to remobi-
lizing the top layer of slope sediments and simultaneously resuspending
the basin-floor sediments (Schwestermann et al., 2020). The remobilized
slope sediments cascade down towards the basin floor and result in the
formation of a benthic nepheloid layer. Part of this layer may further
develop into intermediate nepheloid layers, possibly extending to the
entire width of the basin. Similar concept of sediment remobilization
due to earthquakes was previously reported by Ikehara et al. (2020),
with focus on Japan trench earthquakes, Okutsu et al. (2019) in the
Nanakai forearc region, as well as by Noguchi et al. (2012) and Oguri
et al. (2013) in relation to the 2011 Tohoku-oki earthquake.

These benthic nepheloid layers, which contain coarser fraction sed-
iments due to density differences, travel downwards and accelerate in
velocity due to flow turbulence. This process also entrains seafloor
sediments into the layer, leading the benthic layers to become an
initially slow-moving gravity flow. The gain in acceleration of velocity
of flow is the ‘waxing stage’ (Fig. 8, Stage 1 A). This stage results in an
increase in grain size from finer to coarser, and the acceleration reaches
its peak, facilitating the deposition of a coarsening-upward layer
enriched in foraminifers. As the flow velocity decreases, the ‘waning
stage’, a fining-upward layer with relatively less foraminifers, is
deposited. This sequence of a coarsening-upward layer, followed by the
fining-upward layer is referred to as the basal layer (Fig. 8, Stage 1B),
reflecting the development of a waxing to waning gravity-driven trac-
tional flows. Our model also explains the vertical variation in the con-
centration of foraminifera at the basal layer. The foraminifera in the
basal layer originates from the remobilization and resuspension of slope
sediments and basin floor sediments. The foraminifera exhibits a higher
concentration at the base of the basal layer and gradually decreases
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Fig. 8. A three-stage model for deposition of silty turbidite-homogenites in a perched basin setting. The model is not to scale.
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upward as the flow energy diminishes.

4.3.2. Stage 2-Homogenite deposition stage: a few weeks to a few months

The ponded basin water is now clouded with very fine-grained sed-
iments sourced from nepheloid layers. These sediments, through sus-
pension fall-out, are responsible for the continuous and rapid deposition
of very fine-grained sediments (ranging from very fine silt to fine silt).
The timeframe required for the deposition of fine silts from suspension
sediment clouds is estimated from Stokes’ Law (e.g., Eq. 1, supple-
mentary data; Moran, 2018).

The resultant deposit is a 1-2 m thick, nearly uniform, structureless
unit, devoid of foraminifers, and without bioturbation, called the upper
layer (Fig. 8, Stage 2). Both the basal layer (Stage 1) and the upper layer
(Stage 2) together comprise a single ‘silty turbidite-homogenite’ unit.

4.3.3. Stage 3-Hemipelagite sediments deposition stage: a few hundred to a
few thousand years

After the entire unit of homogenite has been deposited through
suspension fall-out, particles of clay-silt size are deposited. These are
called hemipelagites and they overlie homogenites. The rate of deposi-
tion of hemipelagites is much slower than that of the upper layer,
resulting in moderate to intense bioturbation and presence of forami-
nifera. The nominal rate of hemipelagic sedimentation for our core is
74.52 cm/kyr (Fig. 7B), with the interval between each homogenite with
a silty basal layer ranging from ~400 to 6000 years.

4.4. Comparison with other potential flows

Mulder et al. (2001) reports flood triggered hyperpycnal turbidity
currents from the Var turbidite system, located in the Ligurian Sea, NW
Mediterranean. The study describes a coarsening-upward basal unit,
followed by a fining-upward unit, separated by a contact, either
gradational or erosional. No such sharp contact exists in our homogenite
basal layer. Hyperpycnal turbidity currents are capable of traveling long
distances, particularly with particles finer than sand (Mulder and
Syvitski, 1995). There are reports of hyperpycnal turbidity currents
occurring in offshore SW Taiwan (Sparkes et al., 2015), where the cur-
rents are confined within the drainage of the Gaoping Cayon. Our

This study (Taiwan)

Other regions
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studied perched basin is around 30 km away from the Gaoping Canyon
and is separated from the canyon with an array of significant bathy-
metric highs (Fig. 1). It is therefore highly unlikely that hyperpyncal
turbidity currents would reach the studied perched basin and lead to
homogenite deposition in the study area.

Contourites and sediment waves have been documented in offshore
southwestern Taiwan (Gong et al., 2012; Chen et al., 2024). Contourites
may also demonstrate both coarsening upward and fining upward se-
quences as a result of changing velocity of the bottom currents (Stow
et al., 2002). Unlike the homogenites from our study, contourites are
typically extensively bioturbated and may exhibit distinct burrows,
characteristics of deep water ichnofacies (Wetzel et al., 2008). They also
form over a longer time scales, usually more than a few thousand years
(Smillie et al., 2019), unlike our homogenites, which are deposited
instantaneously.

4.5. Homogenites from offshore SW Taiwan

Deepwater homogenites or turbidite-homogenite sequences, with
various triggering and depositional mechanisms, are well-documented
in other regions of the world (Hieke, 1984; Hieke and Werner, 2000;
Kastens and Cita, 1981; Kastens, 1984; Cita et al., 1984; Cita, 2008; Shiki
and Cita, 2008; Beck et al. (2007, 2012); Beck, 2009; Tripsanas et al.,
2004; Campos et al., 2013; Yakupoglu et al., 2022; Jones et al., 1992;
McHugh et al. (2006, 2020); San Pedro et al., 2017; Chapron et al., 1999;
Guyard et al., 2007; Polonia et al. (2013, 2016, 2017, 2022); St-Onge
etal., 2012; Kong et al., 2019). A summary of facies comparison with our
study area is provided in Fig. 9.

Such stark similarities from various geological settings around the
world advocate that homogenites are event deposits of seismic origin
and are deposited from the surficial remobilization and resuspension of
both basin floor sediments and slope sediments. In our study area,
offshore SW Taiwan, we have a similar observation. The homogenite
layers are clearly identified from high-resolution sub-bottom profiles.
Basin-scale CHIRP profiles (NW-SE and SW-NE) crossing the
MD18-3548 site reveal an extraordinary continuity of reflection-free,
thick transparent layers across flat basin plains, while the reflectors
thin out or wedge out at the basin margins (Fig. 3B, C).
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Fig. 9. Comparison of lithofacies of ‘silty turbidite-homogenite units’ found in offshore SW Taiwan with those in other regions.
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In our perched basin setting (Fig. 2), sediment sources are not
confined to this basin margin alone; additional probable sediment
sources may originate from the elongated slope basins, given their
interconnected depressions. Cascading nepheloid layers might overspill
the topographic highs, and some of the bottom nepheloid layers may
escape through the two small outlets, resulting in a reduced thickness of
the muddy event bed.

All the above-mentioned studies from various geological settings are
partially in coherence with our observation in offshore southwestern
Taiwan. However, the major differences we observe are in regard to the
sedimentary characteristics of the homogenites, and the depositional
models. For lithofacies, most agree with the existence of two distinct
process of deposition for homogenite, i.e. presence of a basal turbidite
layer and an upper homogenous layer, differing in lithology and depo-
sition process. However, the major difference we observe in sedimentary
characteristics is the clear identification of a gradual coarsening upward
trend, followed by a fining upward trend, that further gradually merges
with the upper layer of the homogenite. In contrast, in turbidites asso-
ciated with homogenites, only the fining-upward layer is being reported
in other studies. The erosive and fining-upward basal layer from previ-
ous studies are interpreted to be as a result from surge-type turbidity
currents, triggered by slope failures. In contrast, our silty turbidite basal
layer, show a non-erosive, gradual coarsening-upward trend, indicative
of a non-surge type and a waxing tractional flow.

5. Conclusions

Silty turbidite-homogenite units are reported for the first time from a
perched basin, offshore SW Taiwan. A total of fourteen samples were
chosen for 1#C AMS dating, seven of which were from event beds and
seven from the hemipelagic layers. The average rate of sedimentation for
MD18-3548 is ~75 cm/kyr.

Detailed sedimentological investigations based on high-resolution
grain size and X-CT images, coupled with CHIRP data, reveal four
major facies in MD18-3548. They are: hemipelagic sediments, silty
turbidite-homogenite units, turbidites, and thin silty layers. In total, 17
event beds have been identified, 7 belonging to silty turbidite-
homogenite units, 4 to turbidites, and 6 to thin silty layers. Silty
turbidite-homogenite units account for ~54 % of the entire core length.
In CHIRP data, these units appear as thick, transparent layers that
concentrate in flat basin plains and pinch out towards the basin edge.
The X-CT images reveal that the upper homogenous units are thick (1-2
m), mostly unbioturbated, and devoid of forams. In contrast, the basal
layer are 10-20 cm in thickness, show parallel lamination, and contain
abundant foraminfera. This basal layer typically exhibits a coarsening
upward and fining upward trend. Although our results are consistent
with previous studies suggesting that homogenite units are deposited
from the remobilization of slope sediments and resuspension of basin
floor sediments (seismogenic triggered), none of these studies empha-
size the presence of this coarsening-upward and fining-upward trend in
the silty turbidite layer at the base of the homogenite. Previous studies
have identified that the majority of turbidite units located at the base of
homogenites consist of sandy sediments. In contrast, our study reveals
that all turbidites at the base of homogenites are silty. Consequently, we
designate these as silty turbidite-homogenite units. Accurate facies
classification is essential, as the observed coarsening-upward sequence
followed by the fining-upward sequence is likely attributable to the
predominantly silty nature of the sediments, indicating deposition in a
lower energy regime. Thereby, we propose a new depositional model for
the newly identified silty turbidite-homogenite units in enclosed/semi-
enclosed basins. Offshore SW Taiwan acts as a natural laboratory with
its numerous localized perched basins. This setting enables further
studies, which are essential to address various questions, including the
recurrence intervals of homogenite beds, the faults responsible for their
formation, and comparisons of such seismic events with historical
records.
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Supplementary data to this article can be found online at https://doi.
org/10.1016/j.sedgeo.2025.106854.
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