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13:00 EAR  |MmEEDE : 2023 EhiE 2308 BIiMKXEA 2t KPP RERIEH IR P39
13:15 | fIRFE |GERIFHEESHEIEERENTE P40
13:30 | RARiE | BEERERRENE ZERREER P41
» Observations of Leeward Vorticity Evolution Induced by Kuroshio Passage Past a
13:45 | = P42
Sharp Cape
14:00 | #&E |Water column variability when mesoscale eddiy impinges on the Kuroshio P43
Application of a simple diffusivity formulation to examine jet-eddy ener
14:15 | Bt | oo oo oo ! R P44
partitioning in quasi- geostrophic turbulence
14:30 | =4 P45
A Divergence and Vorticity View of Nonlinear Oceanic Lee Wave Obtained by A
14:45 | BREE# P46
Two-vessel Survey
15:00-15:30 UNSVES liSIE
FTHA BER/ EFE
15:30 | B2 |REAFMSIEN LESFERES P47
= .w |Unleashing the Power of the Sun: The Increasing Impact of the Solar Cycle on
15:45 | R=#% . P48
Off-Season Super Typhoons since the 1990s
16:00 | EMER |Marine Heatwave: a Supercharger for Typhoons P49
16:15 | &F1E |Projected Changes of Kuroshio in a Warming Climate P50
.. .. |Surface Mixed Layer Restratification Modulated by Diurnal Warm Layer and
16:30 | &R ) , P51
Internal Waves in South China Sea
.= — = |Measurement and inversion of deep-sea current speeds up to 1 m/s at 2500m-—
16145 | &1 G : , P52
3000m water depth utilizing acoustic flow noise and neural network
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13:00 BAE |UESREEFENTE ST EERRPRRIREEETES 2 RABEKE P60
13:15 BRPE  |REBEEARKESAHCERENTE P61
Resource richness controls plankton trophic structure and community
13:30 fa] 3l 45 . . . P62
predator-prey mass ratio (PPMR) in marine plankton food webs
. — .. |Thediurnal variation of dissolved oxygen in seawater is influenced by DOC
13:45 EYE : , P63
excretion from seagrass and microbes
14:00 EES |BIRGRBERKEBMEFEMER 2 BRE(E P64
14:15 TBE  [EEE - mEmEEREN(Abralia multihamata) IR &R - EIEEEEEE D P65
14:30 #MFEHE  |Evaluate Northwest Pacific fisheries resources using DNA markers P66
14:45 =M |45 16S-rDNA A 16S-rRNA TR B m BRI 2 £ R B 4atE P67
15:00-15:30 UNSVES -[:SIE)
EFHA . HaE / EAR
15:30 M#%= |Spatial trends in the essential fish habitats in southwestern Taiwan coast P68
15:45 . Understanding Feeding Ecology and Habitat of Greater Amberjack P69
' influenced by ENSO Events in Taiwanese Waters
Sandi POTENTIAL UNIDIRECTIONAL IMPAGCT OF CLIMATE CHANGE ON THE P70
andipan
16:00 M Z | WORLD FISHERIES: CASE STUDY FOCUSING TWO MACKEREL SPECIES OF
oy THE NORTH-WESTERN PACIFIC
16:15 St BT ARRBRE TRIEZBH T tEERARGHEHTE P71
16:30 ERR | RRE MBI REDR EARR T P72
— Expansion of oxygen minimum zones may effects on movement behavior of
16:45 AR . o . - P73
blue marlin (Makaira nigricans) in the northwest Pacific Ocean
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13:00 FNIE PERCRREEIIENERER R ERE(E P78
1315 Shraddha |Precession influenced nutrient utilization in the east pacific during the Pliocene P79
’ Band |using foraminifera-bound nitrogen isotopes
13:30 BRIAE |BRERESEHMMEREVLHR P80
Shore-parallel frontal systems along the entire western side of the Taiwan Strait P81
13:45 2tH8z |due to the coupling between river plumes and monsoon-driven currents as the
major dispersal mechanism for fluvial sediment
LY A foreland basin with two distinct modern sediment dispersal systems: An
14:00 | #IEHE : P82
example from Taiwan
___._|Utilizing Novel Spectroscopy Methods for Sediment Composition Analysis in the
14:15 | &E=B . . P83
Western Pacific: A Case Study of the Mud Zones in the Matsu Area
14:30 sREFT  |FEIEIAREEZEE L 2 HEE IS B IS SR P84
Elena \ ] _ ,
. Making sense of the tropical surface ocean “cold bias” in Mg/Ca temperature | P85
14:45 |Dominguez )
records of the Late Pliocene
Valdes
15:00 MBI |BIEEVEENREIEYNIREZ A SEBHESNHEF P86
15:15-15:30 UNSVES -[:SiE)
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s~ |Characteristics of dissolved inorganic and organic nutrients in the oligotrophic
13:30 HEE _ . . P95
Kuroshio Current off eastern Taiwan during warm seasons
13:45 HMEZ  |Oceanic Blue Carbon in Seas around Taiwan P96
Far-Field Influences Shadow the Effects of a Nuclear Power Plant’ s Discharges
14:00 BREEER |, ) P97
in a Semi-Enclosed Bay
14:15 Z%#E |The roles of methane and nitrous oxide in blue carbon seagrass meadow P98
14:30 HRE (BT BRI EYE R TRERM R P99
15:00-15:30 NSV S
THRA  BEE/ BRE
15:30 BREE |oFtREEHRAHNEEY P100
15:45 fEE |Cadmium Transport from Taiwan’ s Rivers to Coastal Regions P101
16:00 BAXE |SB%Ik=ENMNLEEIRT B/ FmE LR P102
16:15 ffizk®& |To revisit primary production in the northern South China Sea P103
16:30 BRRE | EE0EWREENFG . LUNREZS P104
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8:00 | BEuE) |MBEEN R 2 e RGHEKAEEN P134
8:15 | I1aEN(S) |FEA DrifterTek jZEkiReT &R EEE T REBIRSE(E P135
8:30 | EXRERE) |ESUBRRRETHWAE « leEMMDBEE(E 2R P136
Revisiting flow and hydrographic fields in the southern part of the Chan n Rise
845 |smupzmem) | oD T uihemp PENTEE p137
during summer and winter
9:00 | MMAGEED) |Z=IREERMRRRIMIEEBEX 215 P138
9:15 | BEBx(E) |2022 EERNK IR EK HERREHE 2 R EIRE P139
9:30 | FHEIT(B) |EEBE SR EETER P140
9:45 | BETER) | MABEZFEREAAENFEILEFREER 2 NINIDK P141
Quoc Hiep, | . : . .
10:00 Simulation of Internal Waves by Using Reduced Gravity Methods P142
Tong(5&)
10:15-10:30 KRE/Z S
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10:30 BREF |PheRiEERGERENERES MG ESE P53
o Satellite observation of new type of Kuroshio intrusion entering the northern
10:45 E5 , P54
South China Sea
11:00 AR (EEMDEEREFRREFRBEY P55
11:15 &T3%5 |Ocean Current Mapping Using Time Reversal Method P56

The role of physical oceanic and atmospheric variation on a massive
11:30 B . N P57
phytoplankton bloom in the North Pacific in 2018.

11:45 MiE | RRBEHAKRERBAZEAROEE P58
12:00 = | BREEEREZREBERINBMMR - hEEEIRGEHER P59
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FHA  BRR/ = TYPREAS FmIBNE  EAR/ =N/ MeE / HE=S
Comparing biotic and abiotic factors on shaping bacterial heterotroph

815 |BEEm) | oo g P P143
metacommunity in the southern East China Sea
Warming experiments produce changes in the bacterial growth and lytic- p144

8:30 | BR#EfE(B) |lysogenic viral infection in coastal Pacific water during winter at different
latitudes

845 |HEREERD) NAREAMNFT LEEHESE 2R SINEERFHRELRAE P145

Irene Lim  IModelling of Gillnet Fishing Data Uncertainty and Spatial Distribution around the
9:00 A Y . Pl46
Chia Ling(%) |waters of Taiwan

Migratory ecology of Pacific bluefin tuna (7Aunnus orientalis) revealed by otolith

9:15 | EEEdm) | o) oW / P147
stable isotope analysis

9:30 |REBER) ZPREREZZHINEFPRERGREEEREE ) T EEE) P148

A The lost trait of marine vertebrate in the wild: tracing the field metabolism with

9:45 | #HEEGD) ! P149

the novel isotope proxy
10:00-10:30 UNSVES -[:SIE)

10:30 |H#EFR) |ERARERERFEFRNSEERER VRBFREL P150
10:45 |Z#E3) BT ARE RS REEER FERBBREE VMR P151
FEA BEH
11:00 =Ffm |(NRABRMMRAMZEEEBRENIER ARG EEEEE P74
Aafaq . . . 7/ .
11:15 Nazi Stable Isotope Analysis of Otoliths Reveals Habitat and Origin of Barramundi P75
azir
Warm eddy driving significant changes in prokaryotic growth and grazing in the
11:30 S r. y. .r|V| g signifi ges in prokaryotic grow grazing i P76
tropical Pacific Ocean
11:45 FiRE |SEHETNARESE 2 Fat/ B RRIERED) P77
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8:15 RE\BR BRIt BN PSR AR B 7K R R Bl P87
... |Reconstructing Kuroshio Current deflection during the Last Glacial Maximum
8:30 |Fenies Pierrick| P88
using lipid biomarkers
Jeroen b o , .
8:45 The east Pacific Oxygen Minimum Zone during the Pliocene P89
Groeneveld
9:00 S BRRBRSEEEMENEZ N ERHSECIRE P90
Assessing the Habitat depth range of Planktic Foraminifera in the Sumatra-
9:15 | RAULTAPIA . . : P91
Java Region using Mg/Ca-IFA in Net Samples
9:30 MEF UGZZE )| - IENAR SR & 24 (2 28 IRER LA BRI AR B B REE 547 P92
1 El Nifio-like tropical Pacific Ocean cooling pattern during the Last Glacial
9:45 B . P93
Maximum
10:00-10:30 KB/ BE I

EFHA BRI/ B B MES FmBE . ERIE/ B/ REH /FFE
Mixed layer thickness drives Mg/Ca-inferred temperature variability of planktic
10:30 FMED) = : L . . P152
foraminifer Trilobatus sacculifer in the northern South China Sea
1045 Akshat Constraining the recording depth of TEX86 at the edge of the Indo-Pacific P153
' Gopalakrishnan(&)|Warm Pool using multispecies Mg/Ca records spanning the last glacial cycle
... 2% Replicability of paleotemperature records in the northern Okinawa Trough and
1100 | smE@E) | : _ P154
its implications for paleoceanographic reconstructions
11:15 SRE(E) |BLUSHERSHZ_HBEERER P155
e Ocean Temperature Stratification of the East Pacific During the Pliocene Using
11:30 | =8F®) ; : : - P156
Oxygen Isotopes on Different Species of Planktonic Foraminifera
e Long-term Observations of GDGTs in Suspended Particulate Matter and
11:45 e A=) . . : P157
Surface Sediments in the Warm Part of the East China Sea
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Mariche B. |Evaluating the net ecosystem productivity and calcification of restored
8:30 N P158
Natividad(%) |seagrass meadows
8:45 Vicente G.  |Effect of OA on spiny lobster (Palunirus Homarus) molting duration and P159
\ Abedneko(%) (foraging ability under OA stress
9:00 WRE(B) e 2BEBEABHARARY 2 VIR P160
- Barium uptake and isotope fractionation in phytoplankton: implications for the
9:15 1B 1EEL(5) : P16l
marine carbon cycle
ROARBZ M P oK ESMNZES SR EEMEIER -
GEUI Wl = G A P162
fEE A AT IE R B PE 2 A ER AT ELARIR
9:45 MEB(5) |EEABERIEPARRIERANERINA TR  EhFERBE 2B P163
10:00-10:30 (UNSVES SliEE)
(CEEESFR
Using barium isotopes to trace underwater mud volcanoes in the Southwest
10:30 | RD:E&GB) . o : P16e4
offshore of Taiwan : implications for the marine carbon cycle
_ Accumulations and sources of mercury in the Pacific Saury off the western
10:45 | F&a#EE) " P165
North Pacific Ocean
11:00 | =CER) B+ ZBEIoaIR LB P166
11:15 RERH(B) DIIEYBRFHE T BERARBEINE R 2T E P167
11:30 | BBERGE) |EEEZ0OHBPMERB IR P168
. Comparing CO2 Partial Pressure Measurement in Shrimp Mariculture: CO2SYS
11:45 | BBHE) . . P169
Program vs. Syringe-Headspace Technique
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r110-113 FEE B EEL A AEREBRFEET L. StENRERS
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EHA  BRELC

9:15 BRE({"  |Fish eDNA survey on Taiwanese waters and marine protected areas P108

\ Functional trait diversity of the Taiwanese reef fish fauna evaluated by
9:30 T P109

environmental DNA metabarcoding

Lauriane Ribas- |Advancing reef conservation in the Anthropocene: Taiwan coral ecosystem

9:45 : P110
Deulofeu |status and MPAs effectiveness
EBAN  WEB /E2FE SHRMARESEMB S  WES / BREC/ E2FE
A % Reef forensics: Variation in ecological processes in contrasting environmental
10:00 | #&EE B) i P170
conditions

Unraveling Regional Variability in the Shallow-Mesophotic Transition through

10:15 | 2w (B P171

Benthic Composition Similarities

10:30 BB (&) |Benthic macrofauna in shallow-water coral reef ecosystems in Taiwan P172
Rebeca : o ' . :
10:45 Assessing Blue Carbon Management Strategies in the Asia-Pacific Region P173
Alvarado(5)
11:00 HWEK e oFERENEELERRERRE P111
11:15 =FEE |REEZ2E| P IFEEFREESE—NEE? P112
11:30 REH  |RIEEE ing - HANM 7 RSN SHEER P113

b 3 Visualizing the Underwater Soundscape:Long-term Monitoring Revealing
11:45 EIEE P114

Shift of Bioacoustic Patterns in Taiwan’ s Coral and Algal Reef Ecosystems

12:00 =1E EREZEFEMERNE - SEFEEFEYERNEFRERNERFE(Hidy Viewer 2.0) P115
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13:30-15:00 BEREEEREE
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8:15 #FimZE  |Plastic pollution: from micron-scale to nano-scale P105

) Distributions of carbonate chemistry from the Kuroshio to the Ryukyu Current
8:30 BEN P106

off eastern Taiwan

8:45 ERA 2023 EFAGFREESRE_SLHKEE P107

9:00 EE = P94

21



4 B 25 HE 8N L&

Ak LLIEE M22 SRUERESFmE/EEE:
FAa E ] B
FHABRELC / BRAM SHRUBERESERETE  BEC / Bl / E2rE
- The Effects of Experimental Warming on Microbial Community Growth and
8:00 REME) . . P174
Mortality During The Cold Season
GRACE PUTRIAYU
8:15 ANGELICA | How Warm Eddies Affect Microbial Communities in the Tropical Pacific Ocean | P175
SITORUS(%)
i, Genetic Diversity and Distribution of Harmful Algae in the Coastal Waters of
8:30 ASE(B) ; . P176
Kenting, Taiwan
8:45 FRED) |(RrRtnBRERELERE  krEEUKREE P177
9:00 HERS) (EHERREEERBAMNERRE IR E P178
Subramani 3 . . . . .
o X WA 0 . Microplastic contaminants of burrowing biota from the highly conserved P179
) wetland of Siangshan in Hsinchu, Taiwan
FRA . ERR
9:30 B[EE T ERABBEMBES S FRERBRNTERNRIZE BN EBNEL P1l6
9:45 LR 4 a4 /VE: ARIRORELAGE 1 12 P117
Reciprocal transplant experiment reveals multiple factors influencing changes
10:00 ERm | . ” . P118
in coral microbial communities across climate zones
10:15 M=HE SERIaFEIREEEREYRITERH A B R P119
10:30 PR AL AERBMAKEN AR P120
10:45 WEE BB B R RERERE P121
Lorenzo C.  |Genetic Structure of the Western Pacific Asymmetron lucayanum
11:00 ; . P122
Halasan (Branchiostomatidae) Clade
Heterotrophy provides a greater benefit to coral performance under lower
11:15 Crystal McRae P123
compared to warmer temperatures in ex-situ aquaculture
11:45-12:30 RS RER @LWE M21 =
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9:00 fo]5RIE  |[EFRETET48:7E GEOTRACES %l BioGeoSCAPES P124
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Observations of Leeward Vorticity Evolution
Induced by Kuroshio Passage Past a Sharp Cape
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3+ 4 ¥5E 0 NSTC 112-2611-M-019-022 -

BE

We conducted ship-based wake vorticity evolution observations in the sea south of Taiwan, where
both Kuroshio and tidal currents are present and affected by the sharp cape. Currents flowing over rough
topography were slowed by frictional drag and form drag. Twenty-eight shipboard surveys were
conducted, including tow-yo VMP and CTD surveys in the vicinity of the headland, completing 8
transects in the course of the tidal cycle (12.42 hours). Wake vorticities may be generated by two lateral
and bottom boundary-related processes, i.e. flow separation and shear instability. The inflow angle of the
Kuroshio current in the cape upstream may impact how vorticity is generated. In the looping path, form
drag was pivotal in generating wake eddies and entrained more South China Sea water to eastern Taiwan.
Conversely, in the leaping path, the formation of wake eddies was predominantly driven by the horizontal
shear gradient and water type tended to the property of the West Philippines Sea. Despite currents
dominated by Kuroshio, the arising period of wake vorticities is modulated by tidal currents.
Submesoscale eddies cause temperature decreases and higher Chl-a concentration, presumably by
advection and inner turbulent mixing. These features may extend to the surface and can be captured by

satellites.
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Water column variability when mesoscale eddiy impinges on the Kuroshio

Ying-Chih Fang
Department of Oceanography, National Sun Yat-sen University, Kaohsiung, Taiwan
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Abstract

This study is based on one glider-derived hydrographic data set collected east of Taiwan during
December 2016 — March 2017 and the underway measurements along a round-trip east-west transect from the
NOR3-0117 cruise in the area southeast of Taiwan. We studied the Ertel potential vorticity (EPV) and
investigated dynamics controlling the EPV. The EPV resulted from the glider data showed that horizontal
density gradient was only minorly important in the surface mixed layer (SML). Relative vorticity driven by
the ambient eddy field was substantial at deeper depths and can even result in a sign change of the EPV, with
an implication for instability and lateral exchange of materials. Instead, the EPV analysis using the NOR3-
0117 cruise data showed that relative vorticity can impact the EPV gradient within the SML. This result is a
consequence of better horizontal resolution (< 10 km) of the UCTD measurements. Subsurface velocity
measurements were made during the impingement (22 — 24 September 2022) of an anticyclonic eddy (AE) on
the Kuroshio. An enhanced eastward flow (> 0.5 m s™') with a spatial extent of ~60 km emerged above 200 m
depth in less than 24 hours. It suggests that local evolution of the Kuroshio-eddy impingement has a timescale
not resolvable by some state-of-the-art satellite products. The NOR3-0117 cruise also made repeated water
column measurements near the center of this AE, including one 4600-m deep CTD measurement. From the
measured thermohaline field, the estimated vertical extent of the AE was between 100 — 300 m depth, where
the vertical stratification was reduced. Our work underlines that underway measurements aboard a research
vessel are important in both scientific and practical manners, especially in waters where eddies colliding with

the Kuroshio.
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Application of a simple diffusivity formulation to examine jet—eddy energy

partitioning in quasi- geostrophic turbulence

Shih-Nan Chen
Institute of Oceanography, National Taiwan University, Taipei, Taiwan
NSTC 112-2611-M-002-015
ABSTRACT

This study uses a simple diffusivity formulation to examine flow regime transition and jet—eddy energy
partitioning in two-layer quasi-geostrophic turbulence. Guided by simulations, the formulation is empirically
constructed so that the diffusivity is bounded by a f-plane asymptote (D) in the limit of vanishing £
(termed drag-controlled) while reduced to a drag-independent scaling (Dg) of Lapeyre and Held toward

large f (termed B-controlled). Good agreement is found for diffusivities diagnosed from simulations with
both quadratic and linear drag and in 2D turbulence. From the formulation, a regime diagram is readily
constructed, with Dr/Dg = 1 separating the drag-controlled and S-controlled regimes. The diagram also
sets the parameter range where an eddy velocity scaling is applicable. The quantitative representations of
eddy variables then enable a reasonably skillful theory for zonal jet speed to be developed from energy
balance. It is shown that, using D/D; > 10, a state where eddy statistics are approximately drag
insensitive could be identified and interpreted using wave-damping competitions in slowing an inverse
cascade. However, contrary to an existing hypothesis, the energy dissipation in such a state is not dominated
by zonal jets. A modest revision for a way to maintain balance while keeping eddies drag insensitive is
proposed. In the regime diagram, a subspace of zonostrophic condition, defined as jet dissipation surpassing
eddy, is further quantified. It is demonstrated that a rough scaling could help interpret how the relative

importance of jet and eddy dissipation varies across the parameter space.
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A Divergence and Vorticity View of Nonlinear Oceanic Lee Wave Obtained by A Two-vessel

Survey

Jia-Lin Chen?, Ming-Huei Chang?, Ren-Chieh Lien*, Yu-Hsin Cheng?, Yiing Jang Yang?, Sen Jan?, Anda Vladoiu*

! Department of Hydraulic and Ocean Engineering, National Cheng Kung University, Tainan City 701,
Taiwan, ROC.
2 Institute of Oceanography, National Taiwan University, Taipei City 106, Taiwan, ROC.
3 Department of Marine Environmental Informatics, National Taiwan Ocean University, Keelung, Taiwan

4 Applied Physics Laboratory, University of Washington, Seattle, WA, United States

Abstract

The spatial distribution of the flow field by shipboard measurements often suffers a spatial-temporal aliasing
effect. This study describes a detailed view of horizontal divergence and relative vorticity by a two-vessel
survey to characterize velocity gradients and the resulting transport process in the presence of nonlinear lee
waves. This study will investigate the three-dimensional structure of the horizontal velocity gradients and
turbulent mixing within a nonlinear internal lee wave behind a shallow seamount. Synchronous two-vessel
Acoustic Doppler Current Profilers (ADCPs) provide in-situ measurements of velocity tensors that significantly
minimize the spatial and temporal aliasing effect. The magnitude of horizontal divergence and relative
vorticity normalized by the planetary vorticity (6/f, {/f ~ O(10))are one to two orders of magnitude greater
than that in  the typical submesoscale turbulence field. Our analysis indicates that crestlines of horizontal
divergence are associated with recurrent patterns of upwelling velocity on the lee of the pinnacle. Due to the
bottom Ekman effect, the deflected Kuroshio currents further generate the streamwise vorticity and across-
stream vertical shear, enhancing vertical shear instability and submesoscale instability. In-situ observational
surveys conducted over the seamounts further indicates that the peak of the turbulent eddy diffusivity and
maximum vertical nitrate gradient are relevant to the isopycnal displacement and the combination of

submesocale instability and shear instability that spawn vertical nitrate transport.
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Unleashing the Power of the Sun:
The Increasing Impact of the Solar Cycle on
Off-Season Super Typhoons since the 1990s
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’Department of Earth System Science, University of California, Irvine, CA, USA

3Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan

ABSTRCAT

The occurrence of super typhoons outside the normal typhoon season can result in devastating loss of life
and property damage. Our research reveals that the 11-year solar cycle can affect the incidence of these off-
season typhoons (from November to April) in the western North Pacific by influencing sea surface temperature
(SST) through a footprint mechanism. The solar cycle, once amplified by atmospheric and ocean interactions,
generates a noticeable SST footprint in the subtropical North Pacific during winter and spring, which
eventually intrudes into the tropical central Pacific and affects the atmospheric conditions, resulting in an
increase or decrease in the occurrence of super typhoons during active or inactive solar periods. This
mechanism has become more effective since the Atlantic Multi-decadal Oscillation (AMO) shifted to a warm
phase in the 1990s, intensifying the subtropical Pacific couplings. An example of this type of off-season super
typhoon during an active solar period is Typhoon Haiyan in 2013. By incorporating information about the
solar cycle, we can anticipate the likelihood of super typhoon occurrences, thus improving decadal disaster

preparation and planning.
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Marine Heatwave: a Supercharger for Typhoons
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Due to the cold water temperatures, the East China Sea (ECS) is usually unfavorable for typhoon
development. Recently, in a rare event, Typhoon Bavi (2020) reached major typhoon status and became
the strongest typhoon in the ECS in the past decade. Based on in situ observations and model simulations,
we discover that this typhoon is fueled by a marine heatwave, which creates a very warm ocean condition
with sea surface temperature (SST) exceeding 30°C. Also, because of suppressed typhoon-induced SST
cooling caused by the shallow water depth (41m) and strong salinity stratification (river runoff) within
the ECS, the SST beneath the typhoon remains relatively high and enhances the total heat flux for the
typhoon. More interestingly, due to the fair weather ahead of the typhoon, we find that the rapid
development of this marine heatwave is likely, in part, attributed to the typhoon itself. As the risks from
typhoons and marine heatwaves are heightening under climate change, this study provides important

insights into the interaction between typhoons and marine heatwaves.
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Projected Changes of Kuroshio in a Warming Climate

Yu-heng Tseng
Institute of Oceanography, National Taiwan University

Ocean Center, National Taiwan University

Abstract

The projected changes in the Kuroshio and the associated mechanisms in response to future warming
scenarios remain unclear. While some studies propose a negative midlatitude wind stress curl (WSC)
tendency could expedite Kuroshio recirculation, others suggest that the isopycnal transport of warmer
subtropical mode water (STMW) to the east of the Kuroshio enhances only the velocity in the upper ocean.
In the future projections under the Shared Socioeconomic Pathways 5-8.5 (SSP5-8.5) within the Coupled
Model Intercomparison Project Phase 6 (CMIP6) model ensemble, a consistent enhancement of the Kuroshio
along the Japanese coast (JP-Kuroshio) is observed. Particularly, the response of the JP-Kuroshio to WSC
changes is more pronounced in high-resolution (HR) models compared to low-resolution (LR) ones. However,
diverse results emerge in the East China Sea (ECS-Kuroshio). While most CMIP6 HR models indicate a
reduction of Kuroshio within the upper 1000 m in the ECS-Kuroshio, the ensemble of CMIP6 LR models shows
an intensification of Kuroshio within the upper 300 m and a deceleration below, suggesting a consistent
baroclinic feature in ECS-Kuroshio. Additional ocean model sensitivity experiments confirm that the WSC
influences the Kuroshio throughout the entire water column, particularly below 300 m. Within the upper 300
m, the primary driver of Kuroshio changes is the surface warming, aligning with the STMW mechanism.
Moreover, it is suggested that the surface salinity flux may also play an important role in the dynamics of

Kuroshio changes.
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Surface Mixed Layer Restratification Modulated by Diurnal Warm Layer

and Internal Waves in South China Sea

Je-Yuan Hsu, Ming-Huei Chang, Sen Jan, and Yiing Jang Yang

Institute of Oceanography, National Taiwan University

The upper ocean restratification process is captured by an EM-APEX float deployed in the northern
South China Sea (SCS) during the spring in 2022. This process is initiated by a thick diurnal warm layer
(DWL) formed under the low wind speed and clear sky during daytime. The sharp temperature gradient of
DWL in the upper 20 m can effectively inhibit the convective mixing even after sunset. As a result, the
stratification in the subsurface layer is increased by the interior oceanic dynamics in the following days,
which can further prevent the destratification from atmospheric forcing. In this context, internal waves are
identified as the primary driver of the restratification in the subsurface layer. The strong vertical shear of
near-inertial internal waves in the upper thermocline can lead to shear instability, confirmed by the linear
stability analysis. The resulting vertical dynamics raise the deepest depth of the nighttime surface mixed
layer. The horizontal advection may not significantly affect this restratification process for the entire period.
The shallowing of surface mixed layer depth can efficiently trap the heat, yielding the warming of daily-
mean sea surface temperature > 1°C within five days. Our observations provide insights into how internal
waves and DWL can contribute to the evolution of turbulent mixing in the upper ocean, potentially
improving the accuracy of future model predictions related to the springtime restratification of the ocean

surface boundary layer in the northern SCS.
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Measurement and inversion of deep-sea current speeds up to 1 m/s at
2500m—-3000m water depth utilizing acoustic flow noise and neural network
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The primary objective of this study is to investigate the acoustic characteristics of flow noise within the

20 Hz frequency band induced by deep-sea currents. Inspired by in-situ measurements of robust deep-sea
currents (flow noise) reaching up to ~110 cm/s, recorded by an attached tiled current meter (TCM-3) on a
Moored Autonomous Noise Recorder (MANR) #1 at a depth of ~2500 m on one of the New England Seamount
ridges, our investigation extended to MANR#2. Situated at a horizontal distance of 15.2 km from MANR#1
and at ~3000 m depth on another seamount ridge, MANR#2 lacks a TCM-3 to record currents. Nevertheless,
MANR#2 displays strong acoustic intensity in its spectrogram during nearly the same recording periods as
MANR#1 from April to June 2023, suggesting the presence of significant flow noise at MANR#2.
Consequently, we developed a machine learning-based model using acoustic noise data obtained from
MANR#1. This neural network model is specifically tailored and generalized to invert the currents at
MANR#2, aiming to bridge the data gap arising from the absence of a TCM-3 device at MANR#2. The
analysis establishes a strong correlation between the measured power spectra, centroid frequency, and
consistent characteristic peak frequency for flow noise among all MANRs, including MANR#4 at a ~4500 m
depth. These observations reveal the presence of previously unreported strong deep-sea currents. Additionally,
distinct variations in the acoustic fingerprints attributed to currents among the MANRs, influenced by ocean
dynamics and complex bathymetry, are discussed. Specifically, the strong currents recorded at MANR#1

indicate a southward heading direction along with a ~0.1°C temperature rise.
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Satellite observation of new type of Kuroshio intrusion entering the

northern South China Sea

HEBHAFARRHARILESE

BRI PRI

BTN R R R R A IR RS AT
=
In addition to existing theories, this study proposes a new mechanism of Kuroshio Intrusion passing through
the Luzon Strait (LSKI) on the basis of the satellite observed sea surface height anomaly from January 1993
to December 2018. First, 11 events of westward propagating cyclonic Eddy Impingement on the Kuroshio on
the Eastern side of Taiwan (EIET) were recognized. Statistical results indicate that approximately 82% of
EIET led to consequential LSKI. Systematic analysis indicates a reduction in northward inertial advection,
which is responsible for connecting EIET to consequential LSKI. Dynamic diagnosis further unveils the
detailed physical exchange processes therein. Squeezing of the planetary vorticity and advection of negative
relative vorticity in response to the collision of the EIET with downstream Kuroshio current (KC) contribute
to LSKI. Although the beta-term is relatively weak, for the left flank of LSKI, where the influences of
advection and flow divergence largely reduce, it plays a dominant role in forcing the KC to intrude farther
west into the northern SCS. Aforementioned results identify the possibility of the downstream Kuroshio
changes might modify the upstream LSKI critically. More interestingly, this mechanism is a backward
feedback sourcing from the Kuroshio downstream region (east of Taiwan) to the upstream region (Luzon
Strait).
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Ocean Current Mapping Using Time Reversal Method
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Abstract

Real-time coastal currents mapping, using the acoustic tomographic technique, presents challenges due
to the conventional requirement of recovering acoustic instruments to obtain reciprocal arrival patterns for
differential travel time (DTT) calculation. This research develops and validates a time reversal coastal acoustic
tomographic (TR-CAT) system to enable real-time current estimation without instrument recovery. The TR-
CAT approach utilizes time reversal to focus acoustic signals and mitigate multipath interference, allowing
immediate DTT extraction from time-reversed receptions alone. The theory is illustrated using a Pekeris
waveguide featuring a water depth of 60 m. Forward propagation convolves transmitted pulses with the
impulse response. Then, time reversal and re-transmission refocus on the source. With currents, the maximum
peak in the time-reversed arrival pattern exhibits a time shift, which could be used to estimate flow velocity.
Relationships are derived between the times of the maximum peak of the time-reversed arrival pattern and the
cross-correlation function of the reciprocal arrival pattern and DTT. Paired regular and TR transceivers
implemented sequenced m-sequence and time-reversed waveforms, respectively. Regular systems used a
microcontroller generating binary phase shift keyed m-sequences, while TR systems truncated and time-
reversed receptions before re-transmission. Tank testing validated TR waveforms and timing correction
methods. Field deployment in Bachimen Harbor demonstrated robust performance, with currents decreasing
from 0.49 to 0.21 m/s during flood tides. Results validate the TR-CAT technique for real-time coastal current
mapping without reciprocal transmissions or instrument recovery. In conclusion, this research successfully
demonstrates a practical TR-CAT system using time reversal for real-time ocean acoustic tomographic current
mapping. The straightforward approach shows promise for economical, efficient ocean monitoring.
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The role of physical oceanic and atmospheric variation on a massive
phytoplankton bloom in the North Pacific in 2018.
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Abstract

A huge phytoplankton bloom extending to a million-kilometer square was observed west of the
Hawaii Islands in summer 2018, via satellite observation. After the Kilauea large eruption in May 2018,
easterly wind blew the volcanic ash far away toward the open ocean. At the north edge of the volcano
ash, the huge bloom grew with the increasing in local rainfall under favorable ocean conditions. Beneath
wind forcing, mixed layer depth reached as shallow as 25 m in the bloom region, accompanied by strong
eddy-flow stretching and warm sea surface temperature exceeding 250C. Besides, the bloom resided at
where ocean stratification turned weak near subsurface fronts. Comparing to background ocean fields
with low chlorophyll concentration, we observed higher saturated oxygen (over 105%) above 50 m and
shallower chemocline (with maximum vertical changes in oxygen) within 50 m and 100 m in the bloom
region. These findings showed a perfect natural environment to stimulate huge phytoplankton growth in
the far nutrient-poor North Pacific, connected to volcanology, meteorology, atmospherology, and

oceanography.
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Surface winds in the marine atmospheric boundary layer (MABL) are often modified by the
roughness of sea surface underneath. The small-scale features of sea surface temperature (SST) gradient
were previously shown to have positively feedback to the wind stress divergence and curl by perturbing
the turbulences of wind in the MABL throughout the world ocean. The influence of wave to wind is
proposed by applying the similar but opposite mechanism to the gradients of significant wave height (Hs).
This analysis is conducted using the satellite measured Hs over the North Pacific during the winter
seasons from 1993 to 2016. The results show that waves over the western North Pacific are mostly wind
driven: the wind stress divergence and curl are positive and linear correlated to the downwind and
crosswind Hs gradients, respectively. The small-scale features of wave height gradient in the northeast
regions of North Pacific signal a reversed energy transfer from wave to wind, where the wind stresses
and Hs gradients are negatively correlated. Those regions are mostly dominated by swell, which transfers

energy to the wind under certain circumstances.

58



BEYIBERER Physical Oceanography

#*BWYT }iﬁ }./m-ﬁf@r’z’-?&tmﬁ#lﬂ — ¥ ] % 7R TSR

Fap -k 30 R°
R R T s 2o
ST TES Sy SRRy
AR TR ERBEE A RTRER

&

AP R EP TERE T A RFICR AR AINER A R T LR LD T
Ffe TR eni®d o ATy B APFS ALkl b i 70 RBER IFH I 4§ el
G iR~ ke in ) ol fi 47 i (F 2o lfik & 102 Jpp s #ﬁﬁ)°W€ﬂﬁ@%L&
B EE GRS B R A “ﬂﬁ&&ﬁﬁ%mﬁ R R E R R RN R
%wﬁ°ﬁﬁfm%# RA ) o R e RE WRF hT 08 SEF N AR S
218 MHCED REF O B PRFITHFEL O R o ERIE PRITA GV ABF 0
KA F A RS OFRY  BMARARS M ROFRAMPFP SRR 8 FTERR
Bl BEEE T WA Y MO R A AR A T R KRB R ¢ Fhd S A B 4o 7 Stokes
TREGIFIVTEEREE R T Rouse v MIEE T F R - ROB T RFELAEPF XD E2 4 icis 4
T o LEBR] S & AP o A R E AR Rl R R S A R e R R for

Fha oo

\rm\- T
T
oS

R

i\4

59



NRALTZAMBHF RLFEESEREIRRYARBC LAF B4

EAIR ' prags?
'Rz 84X 8 R4 FpPpgl 8o g
PR A AAREAE AEATMY
VRN EE T AN RAREFERYEXREYARE LA G B
-4 %% MOST 109-2628-M-019 -001 -MY4

I &

L ite > p ,ﬁ;?ﬁ’c 5 40% chiaiErs et g4 > B F g (Skeletonema) % i pi@v % § 2
TEN S FEOREE 8 LV P L LTS é‘#%ﬁ‘»mm ARG R BOErridle 50
FEP TR FHEPRHE R ROF o AAFDY ARFFF RY R BB IHRA TS LA T

coME ERERR R A RS X R Ei%ii‘éﬂﬁ o s B AfRE) L2 EEFRCR
PFREIFBAEAJFFABIR 2 EREH I HFF B - T O RRESY MR S
FHABPELIRPAPH T FEFLDPER A F LI FEYPRPIFESYT P EREET A
AEZTZ 6V ERFAFENR Lot kEERFR R < B b RIS 2R iEl - o K
FEREMELER S S pn I b R RY A RM B EAT Y AR T o 4 2022 £ B4
o ARFRA Y ENAE A > B P S dohnii/marinoi 3 S. subsalsum % i & ¥ FAEAT o P A
FRPLAH T FEPEPFRE DK P TR ERE P RAAHEL T EIFNP R
RN 05% 0+ ‘BgFRATA B Y 2 BB A I DAL IR EE G @ h R E ARG 0K
YRIZRARTLZZREFEFR & FREr PE - F %M@ (S dohrnii/marinoi) = BE - p = iv
FEAEA 2 X RAPM A FIOR R g H B ¥ R RRE S 80 R R E 48
AR UREANPERT RRE SRR Y A2 Mo

60



%3 #07 Fok B 8 4 s 5P

M &
O L N

HEE=S
R SRR > R MGR Y MR e R A
P AR MBS F ol ok T
+ ;ﬁméﬁw# B R o &5 B AT o mLEH LA P 30 B R
EL 3 'f;;jl [ #3/53‘\4 FE(EEIPFERERF ) P B R o 5L FHERE RS I:‘l g ok
T iiii‘i"”?‘ PR HER PR FER - FART Y BN FHIFER A DELE Eﬂ%

< ‘a\
.
¥

BRI o TR P ERER SIS A AR A SR BB IMER
ﬁPJHﬁ#?%ﬁ%m%A’ui% %W(%%%%“ﬁ%@%“)%#ﬁi#ﬁﬁ#i&ﬁ
MR AR E X FREOIFEIY o o AT R TR B R I A IS AR S SRR
K2 R 5 Fl Ry B R fol R S IERPIR T Rl e B BN B AR oA ROk
fe2m RBEEDZ 3] > T2 B L1762 BB aEFL FEFTR T2 B Aph S Ecng R iR
KRR REFL PERTISRF BRI 0P i FF o

MAEs: RS AT~ WA 1t FREECIRK L 20 4ROk

61



)8R ZEERE B Biology and Fisheries Science

Resource richness controls plankton trophic structure and community
predator-prey mass ratio (PPMR) in marine plankton food webs
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Abstract

Body size is the key trait regulating predator-prey interactions in marine plankton food webs. The body
size ratio between predator and prey, i.e. predator-prey mass ratio (PPMR), is an important parameter to
estimate trophic transfer efficiency. However, what environmental factors determine plankton food web
structure and PPMR in natural marine systems remains elusive. We applied size-fractioned C and N stable
isotope values (5'°C and §'°N) of marine plankton community to evaluate the trophic diversity and community
PPMR. Specifically, the total area (TA), nearest neighbor distance (NND), and standard deviation of nearest
neighbor distance (SDNND) of size-fractioned plankton §'*C and 8'°N are the indicators of community trophic
niche space and similarity of trophic ecology of different plankton size groups. Community PPMR is estimated
based on the slope of trophic position and log>(body size) linear regression. We found that TA, and NND
increases with surface silicate concentrations. This implies that increase of limiting nutrients leads to higher
diversity of prey preference by different zooplankton size groups. Furthermore, we found that community
PPMR decreased with phytoplankton biomass. This infers that zooplankton more preferentially consume large
prey in resource-rich environment where primary production is high. Our study reveals that siliceous nutrient
supply limits the prey size preferences of zooplankton, possibly through the alteration of phytoplankton
community diversity. More importantly, zooplankton prey selection on large, high trophic level prey increases

with enriched basal resource, and thus increases the length of marine food chains.
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The diurnal variation of dissolved oxygen in seawater is influenced by DOC
excretion from seagrass and microbes
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Abstract

Tropical seagrass beds exhibit pronounced diel variations in dissolved oxygen (DO) and dissolved
organic carbon (DOC), mediated by primary production, respiration, and microbial activities. However,
near-future climate change scenarios predict elevated ocean temperatures with more frequent extremes.
Tropical seagrass beds already inhabit ecosystems with wide environmental fluctuations and are therefore
tolerant of current diel O, and temperature extremes. Therefore, we examined two seagrass sites with
contrasting hydrodynamics at Dongsha Island to elucidate the mechanisms influencing DO and DOC
dynamics. Metabolic rates and DOC fluxes were quantified using in situ benthic chambers. Moreover,
active microbial communities were characterized via the amplicon sequencing of 16S rRNA transcripts.
During summer, seagrass beds predominantly exhibited net autotrophy, transitioning to a more
heterotrophic state in winter. In contrast, unvegetated sediments remained net heterotrophic. Interestingly,
DOC fluxes varied, with the sheltered lagoon acting as a net DOC source, whereas the open coast
predominantly functioned as a sink. Diverse microbial taxa emerged, varying across locations and
seasons and correlating with factors such as carbon, temperature, and DO. A surge in microbial activity
over diel cycles likely drove the observed nighttime DO declines. Overall, contrasting trends were
observed between the sheltered lagoon and open coast sites. As ocean temperatures continue to rise, the
net heterotrophy and sulfidic conditions seen in the lagoon may represent the future for tropical seagrass
ecosystems, underscoring the need to maintain coastal water quality and understand microbial

community resilience.
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Evaluate Northwest Pacific fisheries resources using DNA markers

2 DNA 34320 8 X T E G L TR

Hsiu-Chin Lin, Yu-Hong Guo, Rui-Yi Hong, Lorenzo Halasan

Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung, Taiwan

Abstract
Two marginal seas of the Northwest Pacific, the East China Sea (ECS) and South China Sea (SCS),
represent one of the world's most densely populated regions. These seas have long endured substantial
fishing pressures by surrounding nations. Climate change and marine pollution have heightened concerns,
contributing to the ecological fragility and continual depletion of marine resources over the past few
decades. Taiwan, positioned at the confluence of ECS and SCS, provides a pivotal conduit for fisheries
resources and, therefore, is critical for evaluation. DNA markers have been widely applied to evaluate
fisheries resources by estimating the genetic diversity, population structure, effective population size,
historical population dynamics, migration patterns, etc. For the past few years, our team has used DNA
markers to study several fisheries species, including cutlassfishes (7richiurus spp.), squid (Uroteuthis
edulis), and yellowstripe scad (Selaroides leptolepis). We observed a general pattern of a more restricted
distribution range and difficulties in species identification based on morphology, which resulted in elusive
fishery data.

Keywords: fishery, microsatellite, mitochondrial DNA

66



% £ 16S-rDNA = 16S-rRNA 7 3 X /% s 8 R PiF52 F HRBH

E i
SRR A I P TN

FEIHCREIRPENIPF SR BERFT(ID— F3F E FRATIMERY
LApE RS it R R 5 (5 (3/3)

3% %l - NSTC 112-2611-M-006-005 -

\.

iF &

R isis2 F 808 A i p i AR F R BERDHRE Y o RA 3 R OLEET LG
p;.gﬁg\-{;%%]ﬁ EHARR R A B ARF N EG A - i{rﬂ?‘[‘ko O WEEEFRAFERY VL
FRESAARFESSl AP AR ABR e NRARFFLIFERSI R aAoE RN G 0@
T REE XA HE - FARFA S 16STDNA fr 16S-TRNA #cdfpie 74 4710 > g @i d
rDNA ~ rRNA fr rRNA:DNA #tig B3| R 2 L FHchid b c AT S B AL 247
120 B 25 #cdp 8 > i % " IDNAferRNA A BAF A 2 BESRC (55 - KEfct T )2 B
KA AR (A ESZE K Y AfrARKk ) 2T B (FETATIR A ) 8% % Ri%E rDNA
fe rRNA #& BRI FI R 125752 »en ASVs (AR F|aa i ~ ) GAE X L8 B RKAY 5 12%

I 52%¢: ASVs ¥ e Frdk rDNA - rRNA | £ fp o ZA 3 rDNA {r rRNA #icdy 7 @ B 3] chip $ fa s &

Kl st ble % 4p e o H ¢ Nitrososphaeria fv Acidimicrobiia &% + % & tDNA ¢ [ & &) >
@ Alphaproteobacteria - Gammaproteobacteria - Bacteroidia /] % rRNA ¢ | #&.3 +* &0 3§ IRNA:rTDNA
WoiE R B e s EH Aoandp R BEE L  # . Nitrososphaeria v Acidimicrobiia ¥ + % #ic ASVs 9
rRNA:rDNA @38 ¥ -] % 1 o 4p ¥ > Alphaproteobacteria = Bacteroidia ¥ 7 % — & ASVs vt 548

FA L0 2P0 PATRF CAKSY PR L RENEL-THAT AP B FER 16S1DNA
{r 16S-IRNA $c#p 7 L { 25 ¥ 7 34 1R /%—ﬁ%i#ﬂm; A ER e EA

>

67



Spatial trends in the essential fish habitats in southwestern Taiwan coast

Yu-Jia Lin!, Kuo-Shu Chen?, Hsu-Sen Chen®, Meng-Hsien Chen'+*
nstitute of Marine Ecology and Conservation, National Sun Yat-sen University, Kaohsiung, 80424, Taiwan

*Marine Ecology and Conservation Research Center, National Academy of Marine Research, Kaohsiung,
80661, Taiwan

3Department of Aquaculture, National Pingtung University of Science and Technology, Pingtung, 912301,

Taiwan
*Department of Oceanography (Marine Biology Group), National Sun Yat-sen University, Kaohsiung,

80424, Taiwan

Project name : Revealing marine essential fish habitats in southwestern Taiwan
Project ID : NSTC 112-2611-M-110-009-MY3

Abstract

Scientific trawl surveys in the southwestern Taiwan coast were conducted using the research vessel New
Ocean Research III to identify the essential fish habitats with higher abundance of commercially important
fish. From We collected a total of 10572 fish individuals from 87 families and 266 species from 12 coastal
sites in western Taiwan from 2020 to 2023, in which 76 % (66 families) and 70% (185 species) are at least
with low economical values. The proportions of commercially important fish were generally higher in mid-
western Taiwan from Chang-Yuen Ridge (Z 354 42) to Taichi (& & ), as well as in southern Taiwan from
Jiading (3 %) to Lingyuan (f+ ]). If we focused on fish species with medium to high values, sites from mid-
Taiwan were generally had higher proportion of high-value fish species than those in sites from southern
Taiwan. This mid-south Taiwan contrast was stronger in warm months (May to Octobers) than cold months
(December to January). Further studies will be carried out to elucidate proper spatial management about the

structure of benthic fish communities in western Taiwan coast.
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Understanding Feeding Ecology and Habitat of Greater Amberjack
influenced by ENSO Events in Taiwanese Waters

Mubarak Mammel', Ming An Lee?

! Department of Environmental Biology and Fisheries Science, National Taiwan Ocean University, Keelung

City, Taiwan.
? Doctoral Degree Program in Ocean Resource and Environmental Changes, National Taiwan Ocean

University, Keelung City, Taiwan
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Abstract

The greater amberjack (Seriola dumerili) holds significant ecological and economic importance, yet
knowledge about its feeding ecology and habitat dynamics remains limited. This study delves into the feeding
dynamics of the greater amberjack and its prey species in Taiwanese waters, exploring spatial and temporal
variations influenced by environmental factors. Concurrently, it investigates the impact of El Nifio—Southern
Oscillation (ENSO) events on habitat suitability and catch rates, using a weighted habitat suitability index
(HSI) modeling approach and environmental data. Results reveal distinct dietary preferences, seasonal
variations, and ontogenetic shifts in feeding patterns of the greater amberjack, highlighting the influence of
oceanographic factors on prey availability. Moreover, analysis of ENSO events demonstrates their significant
role in shaping habitat suitability and catch rates across seasons, with implications for the management of this

commercially important species in the Taiwanese waters.

69



70



2193 RS RT F G REHY 1 LIRSS

NNV

¥

4% s £®z ! Julia Blanchard® ~ 2 455 !
TR 483 X ERBFF B ERT T )
Institute for Marine and Antarctic Studies, University of Tasmania

VR FERETRILGGEEFS LSS L RSB RN REM BT (3/3)

1 X

3 %% 112-2611-M-019-023
B2

,‘,rf}?;w IEERE %fﬁ I%ﬁﬂé:‘q_ﬁ&é\fﬁ"F;ﬁﬂ _@ifﬁ"'
B2 4] R EFP G LR FN AT EES BRO VRA R

SN

=

S

]
EH oM (v
A R

FEE B ¥
AR RZFS S ZEE T e g MRe L &2 B8 0 Sdp8cm 1781 1981-2016 & /F #73 +
AR S < PRI F GhEORETERT TN AR G R PR P g

$oam 5P AME RS (Mizer)2 B T 0 AR KPR S < P )2 AR 5~20% ¢ &K
o fh (5 2 AL A )R] D 15~50% 0 3 A Rk ALY BT 4T 4 (wasp-waist control) ePIR % o
BERFEREF O RN EE VN EPFI L T RED T LFE S 2R R AR 2
WML S IR R R B R ARG A AN BB RT R AR
iR AT RS A (02 Mizer 3 B)AT T ARG OB EZE 0 W R AR R T REHE
HWHREE § dplcz T EREL 2o o

&

71



5 ELAE R 0 S 208 R R M 2

LAUE SN RS
SRR T SLRL s
R AR E R RS FEREPESE
VR CAERPCRZIEROE N BT A0 B o L R G B
33 e 0 111-2611-M-002 028 -MY3

#E
BEA PR P R GAFE oA EE A BB AGL T T B IR A T A A A
Then@ * A HpREBY AL d BEE T4 HE SR blAom 2 R R
FHMNF A AL FP AP AR HRTOR R E 2B R SRR ENEL S K
Fr A S Ao AR T R AR AN E H B e > B R end T8 AT R 0
rAAEER R ET R R TRERLLAH DI BTN AT TR G B
FESBMEHER > U2 R FFERTAF R TR AMRE Fd o #e s hB i
E%éﬁ&—ﬁﬁ%m@ﬁﬁﬁﬁﬁﬁwwﬁ’P;@ Lo g R iR 25°C T 2
ROER RN o LB E BRATR N BT B i BHE R T )};fﬁ‘;i‘_i&‘ R HIRBR A
B ®a £OF £FGE & usaf pRend £ FL AR R G~ 2] Tt

oS g

7C/4m.”l‘i_
]
A

A
o 2 e
Kb 0 ARFEL G A REB A o B A LTS B AR KR T S PR E LR R

72



)8R ZEERE B Biology and Fisheries Science

Expansion of oxygen minimum zones may effects on movement behavior of
blue marlin (Makaira nigricans) in the northwest Pacific Ocean

Wei-Chuan Chiang', Shian-Jhong Lin', Michael K. Musyl?, Chi-Lu Sun?, Sen Jan*, Yuan-Shing Ho'

"Eastern Fishery Biology Research Center, Fisheries Research Institute, Taiwan
*Pelagic Research Group LLC, USA
3Center of Excellent for the Oceans, National Taiwan Ocean University, Taiwan

*Institute of Oceanography, National Taiwan University, Taiwan

Abstract

In the open ocean, temperature, hydrostatic pressure, dissolved oxygen, and prey availability are
thought to be dominant features that influence acceptable habitat. Satellite tracking of blue marlin
(Makaira nigricans) has revealed movement patterns that span months and thousands of kilometers
across open ocean. In total, 14 blue marlin were tagged between Feb 2010 to May 2014 and PSATs remain
affixed from 27 to 360 days-at-liberty. Linear displacements ranged from 56 to 3,759 km from
deployment to pop-up locations. Diving depths ranged from the surface to ~441 m and water temperatures
occupied ranged from 32.3°C to 6.8°C, and the distributions of time spent at depth were significantly
different between daytime and nighttime. Tagged blue marlin spent the majority of daytime in the surface
mixed-layer to ~50 m, and at nighttime they were exclusively confined to the surface. The movements
of blue marlin appeared to be restricted during the 2010 La Nina. Blue marlin exhibited residency patterns
exclusive to the northwest Pacific Ocean during 2010-2013, when sea surface temperatures across the
equatorial Eastern Central Pacific Ocean were higher. During 2014, blue marlin undertook movements
across the equator and exhibited residency patterns near coastal areas. As a result of low oxygen and/or
temperature conditions closer to the surface, the depth distribution of blue marlin was restricted in those
areas. It is postulated the El Nifio Southern Oscillation (ENSO) affected movement behaviors over

temporal and spatial scales by shaping the available thermal habitat of blue marlin.

73



Iy dt fo Sl S E R ot R AR LR R &
%+ %'~ Haikun Xu* ~ pf o B ks’
1 a\ /4 = ? ‘ﬁ‘;J. /;‘
‘Inter-American Tropical Tuna Commission

TR Lk B AT AT

e
d 35 /?/r‘%/"‘ A 1A "é #\%)ﬁdn‘%’”;ﬁi /,‘f"}—‘{—'— p ;fl;‘; » FANiT s /,\i" ) /)Ei-(? ﬁ’ip ﬂﬁﬁ. ﬂ\ﬁﬂ'ﬂ 3

=
%

B LRT aNLAEREEY D2 v 2 F & (Atrobucca nibe) i 6| BT 1 deimiE 2 kop
FURF AR E Rdpdic o AP Y R * ST B iedk ik (voyage data recorder 5 VDR) e H-AE €
MERFEE Y4 G g (CPUE)> H P & * = 535034 CPUE & 7 4% 1+ @ - s
(GLM) ~ — 4 4ei# 53] (GAM) foor & A iw e 031 (VAST) » 33k 7 15 T » £ 2 57 %

AHRBEREFHATR « S5 2P Y B2 F RSSO ATERG A o N S SR L P
B pF1F o ZRBEA 24 A3 (PCA) 302 RS2 » PR L Eocpfor Bonis £ B84 o
T b HOALSARRITE AL o o 20 PCA frik i cdy o - U S e 0 2T 4 P GAM 6P R Bt i o

A 5 & % VAST 45 B o » 2La i S e > 32 803) fvpiplae 4 2 AQARH 5 577 o

74



)8R ZEERE B Biology and Fisheries Science

\//

Stable Isotope Analysis of Otoliths Reveals Habitatand Origin of Barramundi
Aafaq Nazir*, Tai-Yuan Chen, Pei-Ling Wang, Jen-Chieh Shiao

Institute of Oceanography, National Taiwan University, No. 1, Section 4, Roosevelt Road, Taipei
City 10617, Taiwan.
*Correspondence: aafagnazirs@ gmail.com
Summary
Barramundi (Lates calcarifer) is a euryhaline fish that is widely distributed in the Indo-West
Pacific and is a popular food fish extensively farmed in Taiwan. However, there is a lack of
information on the origin, habitat use, and migratory behavior of barramundi in Taiwanese waters.
This study evaluated the 313C and 6180 values of otolith growth increments in both wild and farmed
barramundi and estimated salinity from otolith 680 values to determine the habitat use and origin
of wild individuals. The study also discriminated between wild and farmed individuals using
otolith 8'3C and 6180 values to investigate whether individuals captured from the Danshui River
Estuary have an aquaculture origin due to religious release or stock enhancement programs. The
wild individuals from the estuary exhibited a wide range of 33C and 580 values, while farmed
samples showed consistent values within a group. Based on otolith 580 values and estimated
salinity, most of the wild fish samples were born in the brackish water environment, with varying
migration behavior among individuals. The time-series change diagram of salinity for each sample
in this study reveals a consistent trend in salinity change. The individuals enter into waters with
lower salinity (or even freshwater) after birth and return to waters with a salinity similar to their
birthplace when they are approximately one year old. The §'3C and 6180 values of individuals of
age less than 1 year old were useful to determine that the fish samples captured in freshwater in
this study did not originate from aquaculture. The §3C and 880 values also revealed significant
differences among fish groups, with 95% correct classification accuracy using quadratic
discriminant analysis. The otolith core values showed that only one sample caught in the Danshui
River Estuary might have aquaculture origin. Stable isotope (8'3C and 6'80) values were
successfully utilized to trace the life history of barramundi and distinguish individuals from
different origins. The results can be utilized to formulate sustainable management policies for this

important fishery resource.
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Warm eddy driving significant changes in prokaryotic growth and grazing in

the tropical Pacific Ocean

Patrichka Wei-Yi Chen, Madeline Olivia, An-Yi Tsai *
Institute of Marine Environment and Ecology, National Taiwan Ocean University, Keelung 202-24, Taiwan
VR BRI EPESLY AR BiEAS T (%342 +3+4  picophytoplankton
A S A B R 00 51(2/2)
T E ELC112-2611-M-019 -028 -

Throughout the western tropical Pacific Ocean, eddies and currents play an important role in biogeochemical
cycling. Many studies have investigated the effects of hydrography on vertical patterns of picophytoplankton
and bacterial abundance in mesoscale eddies. There is a lack of field observations to determine what impact
dynamic hydrological systems of eddies have on plankton community activity (growth and mortality rates).
An objective of this study was to examine how anticyclonic eddies influence picoplankton abundance and
activity (growth and mortality rates). To meet this purpose, bacterial and picophytoplankton growth and
mortality rates were examined by modified dilution experiments conducted at the surface, deep chlorophyll
maximum (DCM), and 200 m depth outside (OE) and inside of warm eddies core (EC) in the west Pacific
Ocean. Bacteria and picophytoplankton growth rates were higher in EC samples than in OE samples. A high
bacterial grazing rate was also found in the EC region in the present study. Furthermore, the
picophytoplankton grazing rate in EC was frequently greater than the grazing rate in OE. Furthermore, the
higher grazing rates in the EC region cause a lower proportion of viral lysis to account for bacteria and
picophytoplankton mortality. The results of our experiments suggest that downwelling in EC might increase
picophytoplankton growth and grazing rates, increasing the carbon sink in the warm eddy and potentially

increasing ocean carbon storage.
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Precession influenced nutrient utilization in the east pacific during the
Pliocene using foraminifera-bound nitrogen isotopes

Shraddha Band*", Hao-jia Abby Ren?, Chuan-Chou Shen? Jeroen Groeneveld*

YInstitute of Oceanography, National Taiwan University, Taipei, Taiwan
2Department of Geosciences, National Taiwan University, Taipei, Taiwan

The Late Pliocene - early Pleistocene climate variability is predominantly manifested through
glacial-interglacial changes with ~ 41 kyr (obliquity) periodicity. The tropical Pacific climate
changes during this period are mostly inferred from sea surface temperature (SST) reconstructions
which express strong orbital control of obliquity periodicity and are highly correlated with
greenhouse gas forcing. However, the role of local insolation in driving biology-mediated tropical
climate changes in the upwelling systems of the tropical Pacific remains under expressed.

The Eastern tropical Pacific hosts three major upwelling systems (equatorial upwelling, ETSP and
ETNP) transporting subsurface nutrients that support surface productivity thereby modulating the
strength of the biological pump in the tropics. The degree of nutrient utilization along the equatorial
upwelling region is dependent on the strength of the upwelling. Stronger upwelling brings more
nutrients to the surface which are incompletely utilized. This process leaves its imprint on the
nitrogen isotope values (8*°Nhitate) OF the sinking organic matter, such that lower than subsurface

(source of nitrate) §*°Nnitrate iS Observed during stronger upwelling and vice-a-versa.

To reconstruct the nutrient utilization in the EEP spanning the late Pliocene — early Pleistocene,
we constructed a foraminifera-bound §*°N (FB-3°N) record of Trilobatus sacculifer from IODP
Site U1338 (2°30.469°N,117°58.178”W, water depth 4200 m). Our record covers the first three
major glacial-interglacial Marine Isotope Stages (MI1S-96, 98 and 100) after the onset of Northern
Hemisphere Glaciation. Contrary to SST reconstructions from the EEP region, the nutrient
utilization was observed to be sensitive to precession-driven local insolation changes rather than
changes in obliquity. We propose that the strength of biological pump in the Pacific equatorial
upwelling system was modulated by local insolation as opposed to glacial-interglacial changes or

the greenhouse gas forcing.
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Shore-parallel frontal systems along the entire western side of the Taiwan
Strait due to the coupling between river plumes and monsoon-driven
currents as the major dispersal mechanism for fluvial sediment

James T. Liu (£ItHE2)?, Jay Lee (ZZ7K)?, Rick J. Yang (%1Z8]l)3, Yi Chang (5&E%)*
'Department of Oceanography, National Sun Yat-sen University, Kaohsiung
2Research Center for Environmental Changes, Academia Sinica, Taipei
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The Taiwan Strait (TS) linking the East China Sea and South China Sea, is the major conduit for the

exchange of water masses and terrestrial and marine-sourced sediments between the two major Asian

marginal seas. Two world major rivers, the Changjiang (Yangtze) and Zhujiang (Pearl) Rivers are located at the

north and south openings of the TS, respectively as distal fluvial sediment sources. Along the west coast of

the TS there are a few small rivers as proximal sediment sources. Despite the seasonal changes of the

monsoon climate, the river effluent discharged by these rivers jointly form shore-parallel frontal systems

throughout the TS and throughout a year. Therefore, river plumes coupled with monsoon-driven winds and

ocean currents, form the major dispersal systems of riverine sediments on the western side of the TS. These

fronts mark the boundary between water masses carried in the coastal currents on the western side of the

TS and those carried by ocean currents in the interior of the TS.
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A foreland basin with two distinct modern sediment dispersal systems: An

example from Taiwan
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The western Taiwan Foreland basin (WTFB) is a classical peripheral foreland basin longitudinally bounded
by the East China Sea to the north and the South China Sea to the south and spill longitudinally into the
nearby marginal sea basins. Due to oblique collision in Taiwan region the WTFB has evolved into two
subbasins: a mature basin dominated by fluvial sediments in central-north Taiwan and an immature one
dominated by deep marine facies in southern Taiwan, accompanied by two distinct sediment routing
systems, respectively. In the north, the Choushui River drainage, narrow seaway of the Taiwan Strait shelf,
Huapingshu Channel, Mienhua Canyon and the southern Okinawa Trough (SOT) are integrated into a united
sediment dispersal system, allowing sediments sourced by the mature basin to be laterally over-spilled to
the East China Sea and finally deposited at SOT. In southern Taiwan, the Kaoping River drainage, Kaoping
Canyon, Penghu Canyon, deep-sea Penghu Channel and northern Manila Trench (NMT) are inter-connected
to form a longitudinal sediment dispersal system, allowing sediments mainly derived from the southern

Taiwan orogen longitudinally transported to the South China Sea basin and the NMT
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Utilizing Novel Spectroscopy Methods for Sediment Composition Analysis in the
Western Pacific: A Case Study of the Mud Zones in the Matsu Area
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Abstract

The Taiwan Strait is a vital connection between the East China Sea and the South China Sea, with
sediment origin and distribution influenced by regional dynamics like strong winds, rainfall, ocean currents,
and typhoons. The strong winds and heavy precipitation affecting the lands near the Strait transport a
significant amount of terrigenous sediments into the Taiwan Strait, making the characteristics of sediments in
the East China Sea mud zones indicators (e.g., grain size, mineral composition) of ancient typhoon and flood
intensities and frequencies. This study utilized visible to near-infrared reflectance spectroscopy (ASD
LabSpec Pro FR UV/VIS/NIR), radiocarbon dating, and chronological comparison to analyze cores from the
Matsu area, documenting extreme climate changes over nearly 1300 years. Techniques such as Target Peak
Search (TPS) and Principal Component Regression (PCR) identified variations in clay minerals (illite,
kaolinite, smectite) and heavy minerals (epidote) content. Additionally, handheld X-ray fluorescence (XRF)
spectroscopy and particle size analysis revealed changes in elemental content (titanium, zirconium, rubidium)
and particle distribution. These analyses suggest shifts in terrigenous material output and provide insights into
the intensity and frequency of historical typhoons and precipitation. The data indicates a warmer, wetter
climate during the Medieval Climate Anomaly (A.D. 1200-950), leading to increased flood or rain intensity
and more terrigenous sediments in the Strait. Between A.D. 1350 and 1500, a drier climate is suggested by
lower particle size and elemental ratios. These results highlight the sedimentary records from the Matsu area
as indicators of extreme climatic events over the past 1300 years, enhancing our understanding of East Asia's

paleoclimatic patterns and aiding future climate risk assessments.
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Significant seismic events produce discernible ground motions that are recorded by global seismic
networks, influencing the ocean floors and disrupting water masses in the deep sea. This study analyzes
ocean bottom pressure data acquired from two tsunami monitoring stations deployed by the Central
Weather Administration (CWA, Taiwan) in Taiwan's eastern and southwestern offshore regions. The
purpose is to unveil the correlation between seismic seafloor motions and ambient water perturbation. A
comprehensive statistical analysis was conducted on the waveforms of the bottom-pressure time series
spanning from 2018 to 2021. Given the negligible impact of water layer compressibility on low-
frequency seafloor oscillations, the seafloor pressure induced by low-frequency seismic waves is directly
proportional to seafloor acceleration. Notably, the minimal response of bottom pressure at a frequency of
approximately 60 mHz (17s period), beyond the tsunami frequency band, prompted an investigation into
the transition of water fluctuation in response to seismic Rayleigh waves. Power spectral analysis
revealed that the proportionality coefficient of ground motions and water pressure perturbations equates
to the mass of the water column at the observatory's installation or, approximately, the product of water
density and ocean depth. However, the potential impact of sediment layer resonances introduces
uncertainty in the pressure/acceleration transition in seafloor water pressures. This study addresses the
practical concern of whether the threshold value in the PMEL tsunami monitoring system (Deep-Ocean
Assessment and Reporting of Tsunami, DART) applies to regional earthquakes capable of generating
hazardous trans-Pacific tsunamis. Additionally, it contributes to exploring the physical mechanisms

involved in transforming energy from the solid earth to the ocean water layer.
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Reconstructing Kuroshio Current deflection during the Last Glacial Maximum using
lipid biomarkers
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4: ICTA, Autonomous University of Barcelona, Spain
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The Kuroshio Current (KC) is a North Pacific western boundary current that transports
heat and moisture from the Indo-Pacific Warm Pool to the east coast of Asia,
influencing the intensity of the East Asian monsoon and the path of typhoons. This
current originates east of the Philippines and flows up the east coast of Taiwan before
entering the Okinawa Trough and the East China Sea. It enters the Okinawa Trough via
the Yonaguni Depression, an incision in the platform of the Ryukyu Arc (sill depth 775
m). Below 600 m, the intermediate waters carried by the KC collide with the Ryukyu
Arc and deviate eastwards along its eastern edge to form the Ryukyu Current.

Despite numerous previous studies, the trajectory of the KC during the Last Glacial
Maximum due to the drop in sea level remains uncertain. To do this, measurements of
terrestrial lipid biomarkers (n-alkanes, n-alkanols and PAHS) were carried out on core
MD18-3532, collected during the EAGER campaign in an intra-slope basin of the
accretionary prism of the Ryukyu Arc, east off Taiwan. This intra-slope basin is
currently disconnected from the KC but should be on its trajectory in the event of a
deviation during lowstand. It is also isolated from terrigenous inputs from Taiwan by
turbidity currents by the presence of a 1200 m shoal separating it from the fore-arc
basins of the Ryukyu Arc.

From measurements of terrigenous lipid biomarkers (n-alkanes) on core MD18-3532,
it was possible to demonstrate an intensification of the transport of continental organic
carbon to the study site during the period of low sea level from the Last Glacial
Maximum to the Bglling-Allergd (14 ka). Using the Carbon Preference Index and
Average Chain Length, it was shown that the source of these biomarkers was Taiwan.
The changes in their abundance show a greater transfer of terrigenous material to the
study site during periods of low sea level, with a gradual decrease from the Bglling-
Allergd and as sea level rises. Given the geographical isolation of the intra-slope basin,
this pattern can only be explained by the intensification of the eastward defleciton of
intermediate waters due to the drop in sea level, leading to an intensification of the
subsurface Ryukyu Current, which would drag the surface waters and leads to the
formation of an eastern branch of the KC. These results thus support the previous work
by Fenies et al. (2023) on the existence of a secondary branch of the KC during the Last
Glacial Maximum up to the Bglling-Allergd. After 14 ka, the rise in sea level allowed
the KC to enter the Okinawa Trough fully, causing the secondary branch to collapse.
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The east Pacific Oxygen Minimum Zone during the Pliocene
Jeroen Groeneveld!, Yu-Hsin Huang!, Kuan-Yu Jow!, Shraddha Band', Nikolaas Glock?
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Abstract
Global climate during the Pliocene (5.33-2.58 Ma) was similar or even warmer than today’s climate such that
this period provides a potential analog on how future global climate change may look like. Although the
Pliocene has been studied extensively, major gaps in our knowledge are still existing, specifically in the east
Pacific. During the early Pliocene the east Pacific was likely warmer than today, the equatorial cold tongue
did not exist yet and the Oxygen Minimum Zones may have been less intense or even absent. This overview
attempts to look at the history of the OMZ in the east Pacific both on a long-term timescale, 1.e. from the early
Pliocene to after the onset of Northern Hemisphere Glaciation, and on a shorter, glacial-interglacial timescale.
We reconstruct variability potentially related to the OMZ from several (I)ODP sites (Site U1338, Site 1236,
Site 1241) using different foraminifera-based proxies. Changes in the stratification of the water column,
related to upwelling intensity and possibly el Padre, are mainly reconstructed by temperature (Mg/Ca) and
relative salinity (8'%0sw) analysed on different species of foraminifera representing different waterdepths
(Trilobatus sacculifer, Neogloboquadrina dutertrei, Globorotalia crassaformis). Nutrient utilization in the
water column related to the upwelling of nutrients is reconstructed by nitrogen isotopes determined on the
shells of 7. sacculifer and may be related to changes in the OMZ. Specific changes in the OMZ are
reconstructed by the abundance of the planktic foraminifera Globorotaloides hexagonus, which shows a strong
affinity with the OMZ. Additionally, this species will be used to perform pore morphology analyses on that

are related to the concentration of oxygen in the water column.
Keywords: Oxygen Minimum Zone, Pliocene, trace metals, stable isotopes,

planktic foraminifera, paleo-reconstruction, East Equatorial Pacific
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Assessing the Habitat depth range of Planktic Foraminifera in the
Sumatra-Java Region using Mg/Ca-IFA in Net Samples

Raul Tapia !, Maria Makarova 1, Mahyar Mohtadi 2, Chuan-Chou Shen 34, Sze Ling Ho !

Llnstitute of Oceanography, National Taiwan University, Taipei, Taiwan, ROC

2 MARUM-Center for Marine Environmental Sciences, University of Bremen, Germany

3 High-Precision Mass Spectrometry and Environment Change Laboratory (HISPEC), Department
of Geosciences, National Taiwan University, Taipei, Taiwan, ROC

4 Research Center for Future Earth, National Taiwan University, Taipei, Taiwan, ROC

The habitat depth of planktic foraminifera is commonly inferred from their population counts at
various levels in the water column, obtained via plankton nets. This approach can be subject to bias
due to the use of total or living foraminifera in the counts, and the criteria for determining “living”
specimens. Another approach is to match the foraminifera Mg/Ca-based temperature of surface
sediments with the temperature of the overlying water column. However, this approach yields only a
single depth estimate. To investigate the range of foraminiferal habitat depth, here we examine the
Mg/Ca-based temperature recorded by individual foraminifera (IF) specimens of four species, namely
the surface dwellers Globigerinoides ruber and Trilobatus trilobus and the deeper dwellers
Neogloboquadrina dutertrei and Globorotalia menardii. The samples were collected using depth-
stratified plankton net deployments in the Indo-Pacific Warm Pool offshore Indonesia.

Our IF-Mg/Ca data of all species show a wide range of temperatures (13 to 35 <), occasionally
exceeding the actual in situ measurements. These overestimates persist regardless of the calibration
choice and hydrographic settings, suggesting that they may arise from the loss of foraminiferal shell
fragments during cleaning, as the magnesium content within the shell is not uniform. As the spread
of the IF-Mg/Ca temperature distribution is likely exaggerated, we consider the possible range of
habitat depth of foraminifera as the 90% confidence interval of the IF-Mg/Ca data distribution, rather
than the full range (i.e., maximum-minimum). The data distribution points to regional habitat depth
variations: from the surface to ~90 m for G. ruber and ~50 to ~80 m for T. trilobus off Sumatra,
whereas off Java the habitat of both species is confined to the top ~20 m of the water column. G.
menardii off Java and N. dutertrei off Sumatra occur just below the Mixed Layer Depth (MLD), with
the latter species residing closer to the top of the thermocline, owverlapping with the lower end of the
habitat depth range of G. ruber and T. trilobus off Java. Interestingly, the IF-Mg/Ca-inferred spatial
pattern in the habitat depths for G. ruber and T. trilobus differs from that derived from total census
counts assessment and sedimentary geochemical inferences. Our findings thus emphasize the need to
integrate various sampling types to improve our understanding of the habitat depth range of
planktonic foraminifera, which will consequently enhance the robustness of paleoceanographic
interpretation based on foraminifera.

(1) Keynote speech : OCGS-MG _ 2/ 1 1 Hi £k P2

91



B Y F BB Geological Oceanography

LEA]e B A Bl R S (E R LA TR 48 TR A 47

FDEA I S R
PRz ? L B p g X
B S R I . S
%1 R BRI S BB R R 2R A i f Y g e e ATy (XTI —
WA R A A B 1 AR R IR R
3 %.1 Ha5%  NSTC 112-2611-M-110-028

e N

-n\v
tﬂ

2

LR R R L 2R k2 ﬁ@] HEE R oM LRAlR R SR B G
womAFY SN FHEBG (W BAERHAREYSE) SR Rl ad g (f
%ﬁ%)ﬁ@ﬁ AR ERENE AR MRCPETIHES AL UERERAFA R R
FAZRBRREE T BT (Rl mfid) BEmem®g o g A -KRIBIERTA
FEAMBERBRALTAF FIF3E L2 FRAMMMEI AR H 1L RFEMALITE S

FLOERRRTHRBBT AT R B RS AARGERIEY > TG G /‘%\%‘r
FOMEBETHIZRE c RS AT REBERFPFRRLAML DT LT 5
FHEN IR PR BEIR RES S EEL B TR RFETREATE A
BE MR N REPE T o daR ®ﬁ“€%ﬁﬁl%wpﬂ*%i - HBTEERF BT
St G RY OF F ARG L R F P R S T RE B R E R R

* The fates of terrestrial organic matter in a passive continental margin (NE Taiwan Strait)

)L_

sustained by small mountainous rivers were investigated.

* The particulate lignin content in the seawater was enriched in coastal waters but exhibited
stronger correlation with turbidity than with salinity.

* Sedimentary lignin and petrogenic organic carbon showed distinct spatial distribution, reflecting
varying transport pathways.

* The proportion of petrogenic organic carbon had a negative effect on the total oxygen

consumption rate of the benthic community.
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El Nino-like tropical Pacific Ocean cooling pattern during the Last Glacial

Maximum

Sze Ling Ho !, Alicia Hou !, Lukas Jonkers 2, Heather Ford *

! Institute of Oceanography, National Taiwan University, Taipei, Taiwan, ROC
2 MARUM-Center for Marine Environmental Sciences, University of Bremen, Germany

3 Queen Mary University of London, London, UK

Given the importance of the tropical Pacific Ocean in the global climate system, much effort has been focussed
on predicting the spatial pattern of the surface warming here under rising greenhouse gas concentrations.
However, the inability of state-of-the-art climate models to faithfully reproduce the observed 20th century
tropical Pacific surface warming pattern casts doubt on the robustness of future projections. To investigate
how greenhouse forcing affects tropical Pacific upper ocean patterns, we reconstructed upper ocean conditions
here using a proxy compilation and a multi-model ensemble for the Last Glacial Maximum and Holocene,
two past climate periods marked by differing greenhouse gas concentrations. We show that under the low-
CO> conditions of the Last Glacial Maximum, the western tropical Pacific cooled more than the eastern
tropical Pacific, leading to an El Nifio-like cooling pattern. This proxy-based pattern contrasts with the zonally
uniform cooling observed in the LGM model simulations, highlighting the need to examine the issue of models
overestimating eastern tropical Pacific sea surface temperature sensitivity to greenhouse forcing. Our proxy-
based findings also imply that the western Pacific may warm more than the eastern Pacific in response to

future climate change, resulting in a La Nina-like surface warming pattern.

(1) BREEE. OCGS-MG _JEEHIE HE Y PE
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Impact of Giant Sulfur Bacteria on Benthic-Pelagic Coupling and
Feedbacks in the Benguela Upwelling Systems
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1 &
The availability of major nutrients, nitrogen (N) and phosphorus (P), largely controls primary in eastern

boundary upwelling systems. The oxygen minimum zone (OMZ) on the Namibian shelf is characterized by
high productivity and extraordinarily high particulate organic carbon (POC) contents (up to 12 % dry weight)
in the surface sediments. The anaerobic degradation of POC by bacterial sulfate reduction leads to the
production of hydrogen sulfide (H  2S) that supports  extensive communities of  large sulfur ba cteria
Thiomargarita namibiensis in surface shelf sediments. These bacteria oxidize sulfide by reducing nitrate (N@
to either ammonium (NH4") or dinitrogen (N2). Thiomargarita also affect phosphorus cycling by intracellular
incorporation of polyphosphat es and extracell ular formation of hydroxyapatites. In order to understand and
quantify the complexity of the coupled benthic cycles of C, N, P, S, Fe in the Benguela Upwelling System, a
reaction-transport model (RTM) was used to simulate sediment biogeochemical data colle cted from the RV
Meteor cruise (M157, August 4th -September 16th 2019) off Namibia. At the two stations where LSB were
observed, produced hydrogen sulfide was almost completely oxidized by LSB using nitrate as the electron
acceptor. Modeled rates of nitrate reduction to N2 by LSB were over two times higher than nitrate reduction
to ammonium. This points toward a potentialnegative feedback by LSB on primary production. Our modeling
suggests a significant control of LSB on benthic N and P fluxes to the water column. Given the extensive
coverage of LSB on the shelf (>30,000 km  2), more accurate forecasts of nutrient cycling and primary
production in the B US necessitate a closer inspection of benthic P sources and sinks in the mud belt and a

clearer understanding of the controls on the end product of nitrate reduction by LSB.
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Abstract

This study conducted sensitive and precise analyses of dissolved organic and inorganic nutrients to
investigate the distributions and controls of N+N, SRP, DON, and DOP in the oligotrophic Kuroshio Current
(KC) area off eastern Taiwan during warm seasons. The water in the studied area was classified into four
major types: typical Kuroshio water (KW), KW influenced by the East China Sea water, KC influenced by the
South China Sea (SCS) water, and KW influenced by the SCS water and river plumes, which is confined to the
coastal zone. Nutrient distributions in KC revealed very low N+N (0.002—0.40 uM) and SRP (0.015-0.125 uM)
concentrations but high DON (<8 uM) and DOP (<0.3 uM) concentrations above the nutricline depth, which
accounted for >80% of TDN and TDP, respectively; theses concentrations can primarily be attributed to strong,
permanent surface stratification. Among the water types, KW had the lowest N+N, SRP, DON, and DOP
concentrations but greatest chlorophyll maximum depth and nutricline depth, except for in locations
influenced by island-induced upwelling. The concentrations of all nutrients increased by various degrees in
the other water types, which was attributed to the exchange and mixing of different water masses and coastal
uplift of subsurface waters. KW was not only highly oligotrophic but also N+N-limited reflected from very low
[N+N]/[SRP] ratio (0.02—0.15) in the mixed layer (ML). Overall, the N+N limitation and high nitrate anomaly
value (N*: 2.47 £ 0.16 uM) above the nutricline depth strongly indicate prevailing N fixation at the surface
of KW. Persistent coastal injection of subsurface water occurs everywhere over the shore-side region of the
KC, resulting in increasing surface concentrations of nutrients and chlorophyll a. Overall, the aforementioned
hysical and biogeochemical processes determined the upper-ocean distributions of nutrient species in warm

seasons.
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ABSTRACT

In order to mitigate the impacts of climate change, achieving carbon neutrality has become paramount. Previously,
the estimation of negative carbon emissions was primarily focused on green carbon and yellow carbon. However, the
oceans constitute one of the major global carbon pools, absorbing approximately 25-30% of the carbon dioxide from
the atmosphere. Taiwan is committed to achieving net-zero carbon emissions by 2050, and the contribution of carbon
absorption by the surrounding water cannot be overlooked. Therefore, this study aims to comprehensively review
research on oceanic blue carbon (carbon sequestration or particulate organic carbon (POC) flux entering the bottom of
the euphotic zone) sinks in Taiwan's territorial waters and exclusive economic zone. The results indicated that the carbon
sequestration within Taiwan's territorial waters was 4.0+0.7 Mt-CO, yr~!. Within the exclusive economic zone (EEZ),
the carbon sequestration in the East China Sea, the northern South China Sea, and the western North Pacific Ocean were
49.3+14.9, 19.944.5, and 26.4+7.8 Mt-CO;, yr', respectively. In other words, carbon sequestration by deep-sea blue
carbon can account for about 33.5% of annual carbon emissions in Taiwan, suggesting that deep-sea blue carbon cannot
be ignored in order to achieve net-zero carbon emissions. Estimation uncertainty of oceanic blue carbon in seas around
Taiwan can be affected by overlapping EEZs, lateral carbon transport, typhoons, mesoscale eddies, and internal waves,
but detailed spatio-temporal investigations in seas around Taiwan are still needed.

Keywords: Biological carbon pump, Particulate organic carbon, Net zero carbon emissions, POC flux, Carbon
neutrality, East China Sea, South China Sea, Pacific.

* Corresponding author, E-mail: cchung@mail.nsysu.edu.tw
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Abstract

The sustainable development of society depends on the reliable supply of electricity while keeping
impacts on the environment to a minimum. A 951 MWe nuclear power plant in the semi-enclosed Nanwan
Bay at the southern tip of Taiwan began operating in May 1984. Part of the bay is in Kenting National Park,
which is known for its coral reefs and abundant marine life; thus, thermal pollution from the cooling water
discharge is a great concern. Fortunately, the bay opens south to face the Luzon Strait, where the world’s
strongest internal tides are generated. Because the bay is deep enough, internal waves bring up cold deep
water and reduce the surface temperature by as much as 10 °C for a few hours every day. These internal
waves and topographically generated upwelling also bring nutrients to the euphotic layer from the depths,
but the upwelled waters quickly leave the bay along with the cooling water. As a result, a thermal plume with
a temperature of 1 °C or higher than the ambient temperature only covers 1 km. By way of comparison, El
Nino—Southern Oscillation- or Pacific Decadal Oscillation-related interannual variations in temperature are
as high as 5 °C. The rapid turnover of the upwelled waters also helps to prevent heat released by the power
plant from accumulating and diminishes the thermal stress, thus sustaining corals and other marine life forms.
Typhoons, even hundreds of kilometers away, could also induce the upwelling of cold subsurface water.
Consecutive typhoons have been observed to reduce the water surface temperature by up to 10 °C for two
weeks or longer. Furthermore, the currents are such that the thermal plume flows out of the bay most of the
time. All of these factors make the surface waters in the bay about 0.5 °C cooler than the waters outside of

the bay, despite the operation of a nearby nuclear power plant.
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The roles of methane and nitrous oxide in blue carbon seagrass
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Seagrasses stand as pivotal ecosystems on a global scale, offering a significant benefit in the battle against
climate change through their ability to capture and store carbon. This carbon sequestration process is crucial
in our efforts to mitigate the adverse effects of climate change. However, the overall impact of seagrass
meadows on the climate is also influenced by the emissions of methane (CH4) and nitrous oxide (N20O), potent
greenhouse gases. The lack of comprehensive accounting for CHs and N>O fluxes in these environments
means that we might either overestimate or underestimate the actual carbon sequestration capabilities of
seagrass ecosystems. Despite their importance, there is a scarcity of data regarding the CH4 and N>O emissions
from seagrass meadows. In an effort to fill this knowledge gap, we conducted a detailed study to quantify the
fluxes of CH4 and N>O across the sediment-water interface in seagrass meadows and adjacent areas devoid of
vegetation during different seasons—spring, summer, and autumn. Additionally, we evaluated the system-
wide exchanges of CH4 and N>O between the sea and the atmosphere. Our findings revealed that the fluxes of
CH4 and N2O varied significantly with the seasons, showing a peak during the autumn, followed by summer,
and then spring. This seasonal variation highlights the dynamic nature of seagrass ecosystems and underscores
the need for a more nuanced understanding of their role in global carbon cycling and their impact on the

climate.
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Cadmium Transport from Taiwan’s Rivers to Coastal Regions
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Abstract

Globally, Cd has a net dissolved flux greater than its gross flux, indicating a particulate source. Cd
behavior in aquatic environments is unique compared with other trace elements such as Cu, Ni etc. Cd exhibits
distinctively different features from freshwater to coastal environment. Cd is found in the Earth’s crust at
~0.15 mg/kg, which can be transported by weathered particulate matter toward the ocean. Cd has strong
adsorption affinity with Mn oxide and complexing capacity with sulfide, forming solid complexes, in the
aquatic environments. Upon reaching estuarine/coastal region to be in contact with saline water, Cd can form
Cl-complexes. Therefore, unless forming sulfide complexes, desorption from oxides and weathered particulate
matter is expected in saline waters.

Taiwan, with a Central Range present, has many rivers of mountainous characteristics. Many rivers may
have very limited, some even none, segments of estuarine zone with salinity (thus chloride) gradient. Therefore,
river characteristics can play a role in transport of material to coastal regions. Comparison of dissolved and
particulate Cd concentrations in rivers and coastal waters, along with information of suspended particulate
matter and sediments from different regions of Taiwan suggests that the flux of particulate matter transported
to the coast can be a major factor affecting dissolved Cd concentrations in coastal waters. Variability of
dissolved Cd concentration in coastal waters may be influenced by river characteristics and consequent

particulate fluxes delivered from rivers to the seas.
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To revisit primary production in the northern South China Sea
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Abstract

Examining the primary production (PP) of marine phytoplankton is one of the substantial ways to better
understand an entry point of CO, from the atmosphere to ocean in the blue carbon. Using the '*C as a bio-
tracer for in situ incubation of marine PP has been widely employed in recent years. Since the '3C tracer has
fewer limitations compared to '*C tracer for in situ incubated PP, it has been confirmed as a reliable alternative
method for PP incubation. The algorithm and assessment of global marine PP model via satellite-derived water
color images relies mainly on *C-spiked PP experiments as a calibration. However, the discrepancy between
the two-tracer incubation methods is still unclear. We used two tracers to examine in situ PP in the northern
South China Sea (NSCS) from 2020 to 2023. In our preliminary findings, the integrated '*C-PP and '“C-PP
('3C-IPP and '*C-IPP) ranged from 169 to 846 and 156 to 356 mg-C m 2 d!, respectively. A significant linear
relationship between '*C- and '#C-incubation PP has been observed. The '“C-PP is approximately
underestimated by ~40% compared with the '3C-PP suggesting that previous PP values could be
underestimated in the NSCS. It implies that the '*C-IPP is a reliable option for satellite-based IPP calibration.

It however requires further investigation for verification.
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Plastic pollution: from micron-scale to nano-scale
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Plastic pollution are increasingly recognized as ubiquitous contaminants in the Earth, and pose an
ecological risk to both ecosystems and humans. Fresh plastics and debris enter natural systems and
undergo various degradation processes, to gradually break down this material into micro-plastics (MPs)
and nano-plastics (NPs). As plastic materials degrade (i.e. NPs), their ecological and toxic impacts
become more complex. Therefore, the NP analysis and quantification is considered a critical step for
further ecological assessments. Here, we successfully quantified mass concentrations of both MPs and
NPs from cigarette butts (CGB) by leaching in aquatic environment, with pyrolysis gas chromatography
mass spectrometry (Py-GC/MS). Our data indicates that the release of micro and nanoscale plastics (MPs
and NPs) of smoked and non-smoked CGB significantly increased with time, and smoked exhibited
higher release speed and number of MPs and NPs. Notably, the NP release amount from smoked CGB
was 2.5-fold higher than unsmoked CGB due to smoked CGB with heat-aged fibers (reducing force
displacement) causing more fragmented NP fiber production. Collectively, the study provided first
quantified data that CGB can leach MPs and NPs in aquatic environments and suggest a needed attention

and consideration of new global contaminants.
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Distributions of carbonate chemistry from the Kuroshio to the Ryukyu
Current off eastern Taiwan
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Kuroshio and Ryukyu Current (RC) are two strong boundary currents in the western North Pacific
Ocean. As a counter-current, the RC originates from the eastward branch of the northward Kuroshio
broken by the Yilan Ridge at around 600m depth off eastern Taiwan. Previous studies mainly focused on
the physical properties of the RC; however, limited knowledge is available regarding its seawater
composition and chemical properties. This study aims to investigate the distributions of carbonate
chemistry across the Kuroshio and the RC off eastern Taiwan. A survey was conducted using the New
Ocean Researcher 2 (NOR2, cruise no: NOR2-0075) in 19 —24, July, 2022, along 23.5°N from eastern
Taiwan to 125°E.

Our results show that the Kuroshio Intermediate Water (KIW) contributes significantly to the
composition of the RC between 500 and 2250m, having a decreasing proportion eastward to 124.5°E.
Meanwhile, carbonate chemistry changes correspondingly. At 125°E, the influence of the KIW declines
rapidly, indicating that the RC starts to flow northeastward and move away from the 23.5°N. This study
provides a pathway of how the KIW transports further east in the WPS and to higher latitudes via the RC.
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Fish eDNA survey on Taiwanese waters and marine protected areas
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In the project in cooperation with the Taiwanese Ocean Conservation Administration, the eDNA meta-
barcoding and other ecological surveys were carried out to set up baseline data for perspective work on
conservation in Taiwan. The investigated areas include the representatives of diverse marine ecosystems and
protected areas around Taiwan. Both vessel- and diving-based investigations were performed. The fish
diversity at different spatial scales was assessed by eDNA. Additionally, basic environmental and habitat data
were collected to address specific research inquiries. As to the ship-based surveys, data from a total of 179
eDNA samples from various stations/seasons over the past three years have been gathered. This effort resulted
in the recording of 1343 marine fish and 24 marine mammal species in the Taiwanese waters, which account
for about 42% and 75% of the total fish and cetacean species been recorded in Taiwan, respectively. On the
other hand, 104 eDNA samples were collected by divers across 101 reef sites in Taiwan and its outlying islands.
Analyses of these samples revealed the detection of 854 marine fish species, with the most common species
found from the Labridae (89 species) and Pomacentridae (48 species). Spatial disparities in diversity
presentation were observed to be more pronounced than temporal variations, displaying a pattern of distance
decay of similarity in fish assemblages. Sites characterized by favorable environmental conditions and/or high
protection intensity, such as the South Penghu Marine National Park, exhibited high species diversity. This
suggests that eDNA could serve as an efficient tool for monitoring environmental stress and assessing the

effectiveness of Marine Protected Areas.
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Functional trait diversity of the Taiwanese reef fish fauna evaluated by
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Changes of coral habitats under climate change and habitat degradations have led to the alterations of
coral reef fish assemblages. One of the potential consequences is the decline in functional trait diversity (FD)
among fish communities, which could compromise the resilience of coral reef ecosystems and related
ecosystem services. Therefore, long-term field monitoring of FD is essential for prioritizing conservation
efforts. The environmental DNA (eDNA) metabarcoding has been proven to be an effective approach for
capturing the FD of reef fish assemblages. In this study, it was utilized to provide the first field investigation
of the Taiwanese coral reef fish fauna. A total of 104 seawater samples from 101 sites spanning the North,
West (Penghu), South and East regions of Taiwan were collected. Our analyses revealed a total of 271 unique
trait combinations (FEs) of six functional traits identified from 602 detected species. Among regions, the South
exhibits the highest FEs and range of unique trait combinations (FRic), while the East has the lowest. The high
number of FEs supported by only one species (FV, 58-75% per region) indicates most of them being

vulnerable. Continued monitoring of FD may uncover further losses in ecological functioning.
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Advancing reef conservation in the Anthropocene:
Taiwan coral ecosystem status and MPAs effectiveness
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Global and local stressors profoundly impact coral-associated ecosystems. Marine Protected Areas
(MPAs) were shown to help reduce local drivers of degradation and increase ecosystem resilience. However,
long-term conservation efforts need to account for climate change pervasiveness. To minimize global
challenges’ consequences, the portfolio-based conservation strategy proposed to protect both “good” and “bad”
coral communities to preserve their rich biodiversity alongside their most resistant populations. Taiwan
constitutes an ideal study area as it harbors both tropical reefs and subtropical coral communities along a
gradient of human disturbances. Additionally, its geographical position could serve as an essential transitional
stepping-stone for future coral-associated ecosystems. However, the complex MPA governance in Taiwan
makes their effectiveness unclear. Therefore, we aim to provide (1) a nationwide assessment of Taiwan coral-
associated ecosystems; (2) identify the natural and anthropogenic drivers; (3) extract regional baselines to
define appropriate conservation objectives and targeted locations. Our results confirmed differences in the
benthic composition among regions. Environmental parameters were essential drivers of the differentiation.
Yet, anthropogenic markers highlighted evident negative impacts and a smoothening of regional specificities.
Management status rarely explained coral-associated ecosystems’ conditions, highlighting the one-size-fits-
all approach inadequacy to evaluate MPAs. Finally, our approach enables portfolio-based conservation
strategies that acknowledges regional specificities for the sustainable management of coral-associated

ecosystems.
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Visualizing the Underwater Soundscape:
Long-term Monitoring Revealing Shift of Bioacoustic Patterns in

Taiwan’s Coral and Algal Reef Ecosystems

Jing-Hui Tong?!, Chen-Fen Huang?
YInstitute of Oceanography, National Taiwan University
Abstract

The diversity and composition of marine sound communities play a crucial role in soundscape ecology
nowadays. Passive Acoustic Monitoring (PAM) offers invaluable insights into the long-term dynamics between
biophony, geophony, and anthrophony. Understanding bioacoustic behaviors especially requires prolonged
recordings and automated analyses to identify spatial-temporal patterns. Since 2021, we have conducted the PAM
experiments in two protected areas—the coral reefs in Keelung and the algal reefs in Taoyuan. At each site, we
systematically collect soundscape data across different seasons, aiming for at least three collections per year. This
consistent effort enables us to monitor the underwater acoustic environment continuously. Spectrogram
visualization of underwater soundscapes distinguishes bioacoustic behaviors between coral and algal reef
ecosystems. We employed two approaches to evaluate biodiversity: one approach separates various sound sources
to calculate the Shannon sound diversity index, and the other calculates the snapping shrimp's snap rate within a
one-minute timeframe. Our findings confirm previous research, indicating consistent diurnal and seasonal
patterns of biological diversity in both ecosystems, with nighttime and summer identified as peak periods for
biological vocal activities. Additionally, we observed that the seasonal variations in the sound diversity index are
consistent with those in the snap rate at both sites. During summer, the snap rates in Keelung (about 10,000 snaps
per minute) and Taoyuan (about 4,000 snaps per minute) are significantly higher than those in subtropical regions
of coral reefs. These insights highlight the success of conservation efforts in Taiwan but also reveal a concerning
decline in both the sound diversity index and snap rate, particularly after pandemic restrictions were relaxed.
Furthermore, anthropogenic noise pollution in the Taiwan Strait presents a significant risk to the health of the

marine ecosystem.
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Reciprocal transplant experiment reveals multiple factors influencing
changes in coral microbial communities across climate zones

Ya-Fan Chan', Yu-Hsiang Chen®, Sheng-Ping Yu?, Hsing-Ju Chen?, Yoko Nozawa?,

Sen-Lin Tang™ **

1 Department of Microbiology, Soochow University, Taipei 111, Taiwan
2 Biodiversity Research Center, Academia Sinica, Taipei 115, Taiwan
3 Taiwan's Ocean Genome Center, National Taiwan Ocean University, Keelung, Taiwan
Project name: Revealing the factors on the seasonal dynamics of the cyanobacterial diazotroph community
and non-cyanobacterial diazotroph community in East China Sea. NSTC 112-2611-M-031-001.

Previous studies have demonstrated the influence of external factors (environmental factors and the coral
host factors) on the community structure of coral-associated bacteria. However, the internal factors, e.g. the
interaction within the bacterial community or bacteria itself, have often been overlooked in studies of the
coral microbiome. Hence, we performed a reciprocal transplant of corals between two different climate zones
to examine the resultant alterations in coral-associated bacterial communities. The findings highlight the
significance of environmental factors, host selection, and highly resilient bacteria in shaping the coral
microbial composition. The results support that coral species consistently harbor specific predominant
bacterial groups influenced by host selection, while locations display unique bacterial taxa due to
environmental variations. The transplantation of corals into new environments leads to a gradual shift in the
bacterial community, from initially resembling that of the native location to eventually resembling that of
the transplanted location, emphasizing the crucial role of bacterial community composition for coral survival
under changing ambient conditions. Furthermore, highly resilient bacteria that persisted throughout the
reciprocal transplant experiment demonstrated their adaptability to environmental and host changes,

suggesting the presence of robust adaptation or resistance mechanisms in bacterial communities.
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Genetic Structure of the Western Pacific Asymmetron lucayanum

(Branchiostomatidae) Clade

Lorenzo C. Halasan (4&{f@{%) and Hsiu-Chin Lin ($#455EE)
Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung 80424,

Taiwan
Abstract

Lancelets, also known as amphioxi, are primitive marine chordates and the closest known relative of
vertebrates. Owing to their simple morphology which is retained throughout millions of years and a relatively
small genome size (~0.5 Gb), lancelets become compelling model organisms in the study of chordates and
vertebrate evolution. Numerous evo-devo-related studies on lancelets have been published in the past years,
but rarely on their genetic diversity, population structuring, and demographic history. Herein, we investigate
the genetic structure of a commonly occurring lancelet in the Western Pacific — Asymmetron lucayanum Clade
B. This study incorporated the combinatory use of the mtCOI gene and RADseq-derived SNP markers. MtCOI
showed the probable presence of four subpopulations within 4. lucayanum Clade B (B1-4), with B1 as the
most widespread and considered as the ancestral origin. The Haplotype network additionally showed the deep
divergence of Clade B against the rest of the 4. lucayanum clades (A, C, and D). Mismatch distribution
suggested an expansion time of around 7.55 million years ago (MYA), whereas Bayesian skyline analysis
presented a more recent timeline at around ~1 MYA. On-going RADseq-derived genomic data on 92
subsampled individuals yielded more than 1.2 million loci and a usable 40,911 SNPs size. Additional
calculations are currently underway to infer higher resolution within the genetic relationships. With the
additional genomic data, we can deduce potential mechanisms leading to their differentiations and historical

adaptations.

Keywords: lancelet, amphioxus, COI, SNPs, RADseq
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Heterotrophy provides a greater benefit to coral performance under lower

compared to warmer temperatures in ex-situ aquaculture

Crystal J. McRae!, Haoya Tong?, Hung-Kai Chen', Yu-Chi Chang', Mu-Hsiang Wang', Kwok Wai Lam'~,
David M. Baker?, Tung-Yung Fan'?

! Department of Planning and Research, National Museum of Marine Biology and Aquarium, Pingtung,
Taiwan.

2 School of Biological Sciences, University of Hong Kong, Pokfulam, Hong Kong

3 Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung, Taiwan.

Abstract

The degradation of coral reefs globally has prompted a renewed interest in the applicability of ex-situ
aquaculture to support research and restoration. To maximize benefits and cost efficiency of coral
aquaculture, however, it is imperative to identify conditions that optimize ex-situ performance. We examined
the influence of two cultivation factors — feeding and temperature — on coral health, reproduction, and
recruitment. Colonies of the reef-building coral, Pocillopora acuta, were fragmented into four pieces with
one piece from each colony being allocated to each treatment (fed 26°C, unfed 26°C, fed 29°C, unfed 29°C)
for one year. Offspring produced by these colonies were settled and cultured at 26°C and 29°C; all offspring
were fed. After 5 months of culture, feeding differentially influenced coral performance between the two
temperatures. Whereby, at 26°C fed and unfed colonies differed in colour (fed darker than unfed),
reproductive output (fed higher than unfed), larval size (fed larger than unfed), and physiology (chlorophyll
a, symbiont density, and host protein concentration higher in fed than unfed). Interestingly the same trends
were not found at 29°C, with colour, reproductive output, larval size, and physiological parameters being
similar between fed and unfed colonies. Settlement, as well as recruit survival and size, was higher at 29°C
than 26°C regardless of parent treatment. These preliminary results suggest that optimal culture conditions
differ based on life stage, whereby culturing adult colonies at 26°C with food provision is preferential, and
cultivation of offspring at 29°C can lead to higher recruitment and growth. Molecular (lipidomics and
transcriptomics) investigations will be undertaken to provide a more comprehensive assessment to
complement the ecological metrics examined. Clear determination of species-specific ex-situ culture
requirements can help (1) establish stable broodstock populations, (2) produce corals for outplanting onto
degraded reefs, and (3) test the capacity for thermal tolerance enhancement based on temperature

conditioning.
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The Physio-Biogeochemical Processes Inferred from the Dual Isotopes of
Nitrate in the Seas Surrounding Taiwan

Haojia Ren', Ren-Yi Cai-Li, Carel Tan!, Yu-Chen Liu?, Ya-hsien Lan?, Chia-Yi Pan?
!Department of Geosciences, National Taiwan University
2Fishery Research Institute, Ministry of Agriculture, Taiwan
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The physical structure of the ocean defines the regimes of biological activities. Biological processes
modulate the chemical changes of the environment t  hrough production and recycling, and eventually
determines the chemical characteristics of each physical domain. Inturn, we could use the
biogeochemical features to  constrain physical processes. The seas surrounding Taiwan represent a
dynamical region with great spatial and t emporal changes in the physi o-biogeochemical processes that
remain to be explored with new tools.

The dual isotopes of nitrate in the ocean  have been dev eloped in recent years to constrain these
processes. Nitrogen, mostly in the form of nitrate, is the prim ary limi ting nutrient for phytoplankton
growth in the ocean. The present marine N cycle is dominated by biological processes thus provide a
critical link between bi ology and environment. Among the processes, nitrate uptake and denit rification
fractionate 6°N and 580 with equal rates, whereas deviations from a constant ratio in 3*°N and 580 can
result from biological N fixation when newly formed N is added to the nitrate pool or from nitrification
when recycled ammonium i s oxidized to nitrate. In this talk, | will show dual isotope data from cruise s
conducted between 2018 and 2023 with great spatial and seasonal coverage s of the seas surrounding
Taiwan. These data reveal strong spatial difference in the upper ocean N cycling.  The Kuroshio and
Western P hilippine Sea are dominated by newly fixed N from biological N > fixation coupled with
recycling of the N within the euphotic layer and below. The marginal seas including the northern South
China Sea and the Taiwan Strait are strongly influenced by partial nitrate assimilation coupled with
nitrification below the euphotic zone. Changes in the dual isotope si gnatures of the nitrate on different
monsoon seasons in turn are significa ntly influenced by exchanges of water masses. Under the influence
of winter monsoons, nitrate originating from the Changjiang diluted water is carried across the Taiwan
Strait by the Mixed China Coastal Water , encouraging nitrate assimilation and nitri ~ fication. In the
northern South China Sea, intensified Kurosh  io intrusions through the Luzon Strait  during winter

monsoons are shown to modify the thermocline nitrate isotope signatures.
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Barium isotopes in Tamsui River mixing experiments: implications for
tracing riverine inputs to the ocean

Yu-Te Hsieh!”, Jhih-Ting Chiu"2, Kuo-Fang Huang?, Po-Chao Wu?, Shih-Nan Chen'
nstitute of Oceanography, National Taiwan University, Taiwan
*Department of Geosciences, National Taiwan University, Taiwan
Institute of Earth Sciences, Academia Sinica, Taiwan
“Email: alanhsieh@ntu.edu.tw
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Abstract

GEOTRACES is an international programme aimed at enhancing our understanding of trace

element cycling in the ocean. Continental runoff has long been considered as a major source delivering

nutrients and trace elements to the ocean, yet precisely estimating their inputs is challenging due to non-

conservative mixing behaviours for some elements. For instance, barium (Ba) serves as a common tracer

for tracking riverine inputs into the ocean, despite its non-conservative mixing behaviour posing

challenges for reliability. Recent studies highlight non-conservative mixing of Ba isotopes in estuaries,

but understanding of the controls on estuarine Ba isotopic compositions remains limited. To investigate

the impact of suspended particulate matter (SPM) on Ba isotopes, we conducted a series of river and

seawater mixing experiments using samples collected from the Tamsui River, Taiwan. The results

indicate maximum Ba desorption in the low salinity mixing zone, with isotopically light Ba released

during desorption, strongly correlated with freshwater SPM concentrations. This relationship offers

insights into estuarine Ba non-conservative mixing, providing a novel approach to understanding past

weathering and climate changes through improved estimates of river water and SPM discharges.
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The distribution of dissolved trace metal concentrations in the offshore
region near southwestern Taiwan
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Abstract

Trace metals are essential minor nutrients to limit or stimulate the growth of phytoplankton in the ocean,
where receives these metals at different depths of water column from different sources, such as aerosol
deposition, hydrothermal inputs, and continental discharges. The offshore region in southwestern Taiwan, near
Gaoping submarine canyon, receive a large amount of materials from the discharge of Gaoping River with a
significant seasonal variation. In that region, obvious benthic nepheloid layer is also observed with a wide
range around 200 m above the seafloor. Due to the difficulty of sampling above the seafloor, study of trace
metal cycling in benthic nepheloid layer remains limited globally. Thus, the offshore region in southwestern
Taiwan can be an ideal platform for advancing our understanding of trace metal cycling in benthic nepheloid
layer. Taking advantage of cruises, NOR1-0054 and T030, we collected seawater samples near Gaoping
canyon with a newly established trace metal clean sampling system (particularly for T030). From T-S diagram,
we observed different extent of freshwater inputs at different stations along the slope, implying that freshwater
brings some additional trace metal inputs from Taiwan island margin. We also found that dissolved Fe, Mn,
and Co concentrations are highly correlated to transmission data, indicating marginal inputs play a critical role
in providing these metals to the region. In comparison, dissolved Ni, Cu, Zn, and Cd concentrations
demonstrate a typical nutrient-type distribution with insignificant marginal inputs, which were probably
masked by relatively high concentrations of nutrient-type metals in deep waters. Systematic studies along the
Gaoping canyon system will be carried out for better understanding of trace metal cycling in the benthic

nepheloid layer soon.
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Characterization of the elemental composition and fluxes of sinking particles
in the Northwestern Pacific Ocean
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C:N ratio and N-containing macromolecules of surface phytoplankton in the
eastern North Pacific

Sing-how Tuo'* ~ Ying-Yu Hu' ~ Andrew J. Irwin? ~ Zoe V. Finkel'
! Department of Oceanography, Dalhousie University
2 Department of Mathematics and Statistics, Dalhousie University

3Department of Oceanography, National Sun Yat-sen University

3+ 3# &4 : Simons Collaboration on Ocean Processes and Ecology-Gradients
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Abstract

The transition zone between the oligotrophic North Pacific Subtropical Gyre (NPSG) and
neighboring eutrophic equatorial region exhibits precipitous changes in environmental conditions which
are associated with changes in the microbial ecosystem. As participants in the Simons Collaboration on
Ocean Processes and Ecology (SCOPE)-Gradients project, we had attended the 4th Gradients cruise in
late 2021 to investigate total particulate C and N (TPC, TPN) and N-containing macromolecules of
surface phytoplankton along the V-shaped San Diego-Equator-Honolulu transects across the transition
zone between the NPSG and the equator. Both TPC and TPN showed an increasing trend from the
oligotrophic to the eutrophic region, as the C:N ratio showed the opposite trend. The N-containing
macromolecules, including chlorophyll a (Chla), total protein, RNA, and DNA, showed similar trends
with TPN. On the other hand, the mass ratios of protein:Chla, protein:RNA, and protein:DNA showed
similar trends with the C:N ratio. Total protein contributed most of nitrogen in the TPN (~30%) and
presented a decreasing trend from the NPSG to the equator. Such gradients of elements and

macromolecules might reflect the changes on nutrient supply in the eastern North Pacific Ocean.
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Applications of marine biogeochemical models

IR S
LeR A BBEF LT

i &
AEA PR EREN IR A B P AR B OB R ARy TREFEET A
HA R IR B RS T AP B ol AT R 0 A ey
IO fow B4 o A4 LB G - W RIAE Y o B B T O RSN PR Y o
FoBHc SMEAF DA PR FRRIILG I dE e FiE o DERBF LI G
¥ ek d 2 R
Marine biogeochemical models are powerful tools designed to understand and predict the dynamics
of marine biogeochemistry across diverse environmental conditions. These models integrate biological,
chemical, geological, and physical processes to simulate the interactions and feedback mechanisms that
occur in the ocean. I will introduce some key applications of these models. They offer insights into the
biogeochemical cycles of crucial elements such as carbon, nitrogen, phosphorus, and oxygen in the ocean,

aid in reconstructing paleoclimate, and project the ocean's role in global climate change.
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The application and limitations of MC-ICPMS measured 23U/23U as an
ocean tracer
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Re

Since the development of using multi-collector inductively-coupled-plasma mass spectrometry
(MC-ICPMS) to quantify 2*°U/***U ratios in natural samples in 2021, we have quantified some coral
cores and seawater samples from the Pacific Ocean. We successfully obtained the highest temporal
resolution (bi-monthly) 2**U/***U record using a fast-growing (2cm/year) coral retrieved from southern
Taiwan. We also reconstructed five depth profiles of seawater collected from the northeast, central
tropical, and western tropical Pacific Ocean and the offshore of southwestern Taiwan. From the coral and
seawater records, we learned that 2°U/?®U are sensitive nuclear reaction tracers and that 236U
penetration depths reached 600 m in the tropical Pacific Ocean. However, from the process, we also
learned the limitations of our method. First, small coral core subsampling is challenging, and we
encounter challenges in obtaining meaningful replicated measurements of high temporal resolutions.
Second, our detection limit was at about 2°U/>38U 4x107'°, and thus, we collaborated with the accelerator
mass spectrometry lab for seawater samples collected from deeper than 600 m. Third, we are still learning
the inconsistent performance of our secondary electron multiplier for detecting low 23°U. Despite some
challenges, the MC-ICPMS technique is still very promising in detecting natural samples influenced by

anthropogenic 22U input with small samples.
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Method development for analyzing poly- and perfluoroalkyl substances in
seawater and marine plankton

Cheng-Shiuan Lee!
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Per- and polyfluoroalkyl substances (PFAS) are a group of synthetic organofluorine compounds
widely used in industrial and commercial applications. Public concerns about their environmental
persistence, bioaccumulation, biomagnification, and ecotoxicity have been rising in the last decade.
However, our knowledge about PFAS cycling and fate in the marine environment is still very limited.
While detecting PFAS in samples with a complicated matrix (e.g., seawater) is challenging, we have
developed methods for analyzing up to 40 target PFAS compounds in seawater and plankton samples by
a liquid chromatography-tandem mass spectrometer (LC-QQQ). Solid-phase extraction (SPE) by weak-
anion exchange (WAX) resins was optimized for preconcentration and sample clean-up, and the isotope
dilution (31 isotopically labeled compounds) method was applied to ensure the recovery yield within 70-
130%. Our optimized methods were verified by limited reference materials, and the limit of detection
can achieve 1-10 pg/L (aqueous) and 10-100 pg/g (solid). Moreover, we have also developed methods
for non-target screening using a high-resolution mass spectrometer (LC-IMS-qTOF), which allows us to

identify unknown PFAS (PFAS without available analytical standards) in samples.
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Currents in coastal zones under multiple mechanisms in terms of tides, waves, wind, and high roughness

are difficult to model; bed shear stresses under wave-current flows are particularly challenging yet not being
well studied. Few studies reported the modeling and validation of the bed shear stress in reef environments.
In this paper, we present the first direct assessment of numerical modeling on depth-averaged currents and bed
shear stresses over an algal reef using a coupled wave-current model (Delft-3D). The modeled results were
validated and compared to the field observed data. The model considers hydrodynamic forcing in terms of
tides, waves, wind stresses, and bed friction. Results show that the model generally reproduces the depth-
averaged currents and bed shear stresses when considering all the mechanisms. Two models were chosen to
study the nonlinear enhancement of bed shear stress by waves. We found a significant difference between
the two models in predicting the bed shear stresses compared to the observed data. Nonlinear contribution
from wave enhances the magnitude of bed shear stresses, which reduces the model error. The results
highlight the nonlinear interaction between waves and currents is meaningful in predicting the bed shear
stresses during high-wave-orbital motions; improvement of the present wave-current nonlinear interaction

model for predicting the bed shear stresses may be needed.
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Revisiting flow and hydrographic fields in the southern part of the

Changyun Rise during summer and winter

Chung-Liang Kuo, Ying-Chih Fang

Department of Oceanography, National Sun Yat-sen University

Abstract

The Changyun Rise (CYR) is a submarine shoal with an average depth of 30-40 meters in the
southeastern portion of the Taiwan Strait. The large-scale background flow through the Penghu Channel is
relatively well-known and is guided by the local bathymetry. However, the flow field and stratification
structure around the CYR have not been investigated in detail due to sparse wintertime in situ observations.
This study revisits velocity measurements derived from a bottom-mounted ADCP (bm-ADCP) mooring on
the southern side of the CYR during the TSNOW project in the summer and winter of 1999. The flow field
was predominated by the strong barotropic tides of O(100) cm s'. The baroclinic tides were largely
semidiurnal with a relatively weaker magnitude of 30 - 50 cm s™! and exhibited seasonal variability. The non-
tidal component of the flow also showed a clear seasonal difference. The vertical structure of the barotropic
flow indicated a tidal bottom boundary layer (BBL), with an estimated thickness of ~30 - 40 m (local water
depth is 70 m). Observed tidal BBLs also showed seasonality due to variations in stratification between
summer and winter. Non-tidal component of the flow unveiled a near-bottom eastward flow lasting ~3 - 5
days under northeasterly winds in winter, possibly a bottom Ekman transport. Two ~13-hour fixed-point
shipborne CTD/LADCP observations in April and September 2022 were used in this study. Calculated
Richardson numbers, a metric used to assess mixing in the water column, were found mostly < 0.25 in the
lower half of the water column. This suggests favorable conditions for shear-driven instability and mixing
resulted from tidal BBLs. Performance of most global tidal models is usually reduced in the region where
bathymetry is complicated. Our harmonic analysis using in situ data showed that the TPXO global tidal model
is fairly reliable. We tentatively evaluated the CMEMS GLORYS12V1 reanalysis product using the TSNOW
bm-ADCP data and concluded that GLORYS12V1 can roughly reproduce non-tidal currents at a synoptic time

scale.
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Simulation of Internal Waves by
Using Reduced Gravity Methods

Quoc Hiep, Tong' ~ Tso-Ren Wu!
! Graduate Institute of Hydrological and Oceanic Sciences,

National Central University

Abstract

Internal waves are waves occurring in stratified fluids, which consist of layers of different
densities, recognizable through temperature, salinity, and current fluctuations or via phenomena.
Despite their recognition since the early 1900s, capturing internal waves in both spatial and temporal
dimensions remains a significant challenge. Numerical modeling has been a crucial tool in simulating
the intricate characteristics of internal waves. However, such simulations are often hindered by the
inherent complexity of internal wave dynamics, making them both difficult and time-consuming. To
address this, the study focused on utilizing the reduced gravity method to simulate internal waves in
stratified fluids to achieve both speed and accuracy in simulation forecasting. This study employed an
internal dam break case for calibration and internal solitary waves for validation, utilizing Truchas and
COMCOT as numerical modeling tools. The internal dam break case investigated the similarity using
the reduced gravity method and non-using reduced gravity methods. In validation, internal solitary
waves have been used to compare with analytical results for both used and on-used methods. All
simulations were evaluated using the Root-Mean-Square Error (RMSE) to compare between
simulations. In the dam break simulation, it was observed that the interface oscillations were nearly
identical between the two-layer simulation and the reduced gravity simulation with one layer. Similarly,
there was a remarkable agreement between the analytical and numerical results for the internal solitary
wave simulation, with a low RMSE value of 0.000185. These findings confirm the efficacy of the
reduced gravity method in successfully simulating internal waves, facilitating a transition from a two-
layer model to a more simplified one-layer model. By employing this method, the research concerning
internal waves can be streamlined through expedited simulation. Therefore, this study highlights the

potential of the reduced gravity method as a valuable tool for the study of internal wave dynamics
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Comparing biotic and abiotic factors on shaping bacterial heterotroph
metacommunity in the southern East China Sea

Pin-Yi Chen, Chih-hao Hsieh
Institute of Oceanography, National Taiwan University

Abstract

Spatial and temporal community dynamics of heterotrophic bacteria play an essential role in regulating
elemental cycles in the ocean; yet, how various factors influence community variation (i.e., metacommunity)
is not fully understood. In the past decade, multiple processes have been proposed to determine marine
bacterioplankton metacommunities; however, a substantial portion of community variation remains
unexplained. Here, we propose a new analytical framework that allows to compare the strength of biotic
filtering, relative to abiotic filtering and dispersal limitation in shaping marine bacteria metacommunity. To
account for biotic filtering, we considered communities of phototrophic, heterotrophic and parasitic
eukaryotes, which possibly interact with heterotrophic bacteria. Using a variation partitioning analysis model
(VPA), we expect those eukaryotic community variations can explain better the heterotroph
metacommunities.

Our samples were collected from 7 research cruises (2014-2017) from the highly hydrologically
dynamical southern East China Sea, in an east-west transect across 280 km. The results of VPA show that at
high fluoresce levels, biotic factors (interactions among functional groups) explained more variation of
bacterial heterotroph metacommunities than abiotic factors. The high contribution of biotic factors under
those conditions might be due to top-down regulation on heterotrophic bacteria from heterotrophic
eukaryotes. Conversely, at lower fluoresce levels, abiotic factors could cause a bottom-up effect on
heterotrophic bacteria.
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Warming experiments produce changes in the bacterial growth and lytic-lysogenic viral

infection in coastal Pacific water during winter at different latitudes

Patrichka Wei-Yi Chen?, Madeline Olivial?, Jotaro Urabe®, Pei-Chi Ho®, Vladimir Mukhanov*®, An-Yi
Tsail?"
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3 Graduate School of Life Sciences, Tohoku University, Aramaki, Aoba-ku, Sendai, Japan
*A.0. Kovalevsky Institute of Biology of the Southern Seas, Russian Academy of Sciences, 299011
Sevastopol, Russia
5 Laboratory of Marine Ecosystems, Institute for Advanced Research, Sevastopol State University, 2909053
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program ‘Prioritet-2030° of Sevastopol State University)
Project Number: 21-55-5200, NSC 109-2611-M-019-013 and MOST 111-2119-M-019-002.

Abstract

Ocean surface waters are expected to warm by 2—6°C over the course of this century as a result of
climatic change. We aim to assess the viral abundance and dynamics of viral lytic-lysogenic replication
strategies in coastal waters in Taiwan and Japan during the winter of 2023. In particular, to examine changes
in lytic and lysogenic viral production as a function of warming. In this study, in situ temperature treatments
with mitomycin C induced lower bacterial growth rates of 0.003 to 0.033 h™! than control treatments of
0.031 to 0.064 h™!. Furthermore, bacterial growth rate without mitomycin C under warmed condition
increased between 0.040 to 0.093 h™!. There was a wide range of inducible prophage detected, ranging from
undetectable to 14.2%. There was a higher rate of lysogenic infection under warmed conditions at all
stations, ranging from 14.6 to 41.8%. Based on the observations that lysogeny occurs at warm treatments
and increases with increased bacterial production, we suggest that there is a decrease in the amount of
carbon entering the dissolved phase through viral shunts (lysed bacteria), favoring the microbial loop

(grazing on bacteria).
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Modelling of Gillnet Fishing Data Uncertainty and Spatial Distribution
around the waters of Taiwan

Irene-Lim !, Kuo-Wei Lan! Cheng-Hsin Liao!, Yan-Lun Wu !

"Department of Environment Biology and Fishery Science, National Taiwan Ocean University

Abstract

Gillnet fishing, a passive fishing gears that are deployed as a vertical wall in movement path of the
target fish, has historically been prevalent in Taiwan's small-scale fishing sector, contributing to environmental
challenges such as overfishing and ghost net pollution. This study examines gillnet fishery data collected from
port observers and vessel voyage data recorders (VDR) between 2017 and 2021. This study employed two
models to classify fish species into gillnet types and fishing operation layers. The first model utilized prior
research to determine, while the second model relied on species behavior and biological characteristics to
classify gillnet types (Drift Gillnet (GND), Set Gillnet (GNS) or Encircling Gillnet (GNC)) and operation
layers, considering factors like fishing boat (CT) and fishing location. The study identified grey mullet (Mugil
cephalus) as the most frequently caught species, comprising 26.89% of the overall data, followed by spanish
mackerel (Scomberomorus commerson) at 5.81%. Additionally, the data revealed 8.92% of catch species were
classified as very imprecise, with 0.49% categorized as undefined. Furthermore, behavioral and habitat
analyses aid in the classification of gillnet operation layers, addressing the challenge of imprecise and
undefined species. Spatial distribution analysis of 712 fishing vessels revealed clear operational trends. CT3
vessels (20 to 50 tons) were widely distributed across various depths, particularly focusing on the midwater
to bottom water column. In contrast, CT4 vessels (50 to 100 tons) were concentrated mainly in the Taiwan
Strait. Additionally, CTR and CT1 vessels (5 to 10 tons) were predominantly found operating in reef-
associated areas. This comprehensive approach sheds light on gillnet fishing dynamics and their ecological

impacts, providing valuable insights for sustainable management practices within Taiwan's fishing sector.

Keywords: Gillnet, VDR, modelling, habitats, fish behavior, biological characteristic

Email: irenelim96.ntou@gmail.com
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Migratory ecology of Pacific bluefin tuna (Thunnus orientalis) revealed by

otolith stable isotope analysis

Chia-Cheng Ku', Jen-Chieh Shiao'
!Institute of Oceanography, National Taiwan University

Pacific bluefin tuna (Thunnus orientalis, PBF) is a highly migratory species traveling long distances
across the Pacific Ocean, making fishery management challenging. PBF is managed as a single stock although
it has two known spawning grounds in the Western North Pacific Ocean between the Philippine Sea and the
East China Sea (WNP), and the Sea of Japan (SoJ). During the juvenile stage, some PBFs undertake
transoceanic migration to the California Current Large Marine Ecosystem (CCLME) in the eastern Pacific
Ocean. Investigating these migratory patterns is crucial because PBF is fished by several countries throughout
their life stages. However, knowledge about PBF movement between spawning grounds and their transoceanic
migrations remains limited. To evaluate migratory patterns and natal origins, we analyzed otolith §'*Coto
and §'®0c1 stable isotope ratios of 93 PBFs caught in WNP spawning grounds and 29 fish from the CCLME.
The §'*Coto analysis revealed a migratory life history as the predominant strategy within the population. The
migration pattern to the CCLME highlights the importance of these eastern feeding grounds, likely due to
upwelling providing abundant food sources. Besides, §'®Oc analysis indicated site fidelity and a higher
contribution from the WNP spawning grounds. Interestingly, fish in the CCLME were also determined to
originate from the WNP, suggesting a greater contribution from the WNP than the SoJ spawning grounds.
These findings emphasize the importance of conservation efforts in the WNP spawning ground. By combining
data from western and eastern fish, this study suggests that the WNP spawning ground is highly productive
and contributes more migratory fish to the CCLME.
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The lost trait of marine vertebrate in the wild: tracing the field metabolism
with the novel isotope proxy

Chi-Yuan Hsieh*!, Zhu-Yen Liu'*, Kotaro Shirai®, Yung-Che Tseng?, Chien-Hsiang Lin*, Pei-Ling Wang!,
Ming-Tsung Chung'

nstitute of Oceanography, National Taiwan University, Taipei, Taiwan
*Marine Research Station, Institute of Cellular and Organismic Biology, Academia Sinica, I-Lan, Taiwan
3 Atmosphere and Ocean Research Institute, The University of Tokyo, Chiba, Japan

*Biodiversity Research Center, Academia Sinica, Taipei, Taiwan.

BE

The physiological traits of marine organisms are shaped by environmental conditions and
anthropogenic pressure. Thus, it is crucial to understand the physiological responses to environmental
variations. However, physiological performance has been often evaluated in lab control experiments
rather than in the wild because of technological limitations. To have a better understanding of
physiological performance in the wild environment, previous studies pointed out that stable carbon
isotope value (8'°C) recorded in fish otoliths can be used as a metabolic proxy reflecting the field
metabolism, but it is only applicable to bony fishes. We try to expand the application to as many marine
organisms as possible and thus developed §'C metabolic proxy in the structural carbonate of vertebrae.
Our study (1) provides the first experimental validation showing the relationship between vertebra §'°C
metabolic proxy and metabolic rate (oxygen consumption) through culturing black porgy (Acanthopagrus
schlegelii); (2) expands the investigation of '°C metabolic proxy among marine fishes (more than 25
species) and the comparison between two calcified structures: otoliths and vertebrae. The results show
that the 8'3C value recorded in vertebrae can also be used as a potential metabolic proxy. With the newly
developed 8'*C metabolic proxy, we can investigate the field metabolic rate of not only bony fishes but

also other marine vertebrates in the changing environment in the future.
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