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revealed the phylogenetic relationships of
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Status, Conservation and Restoration of Taiwan's
Coral Ecosystem under Environment and Climate
Change
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temperature on microbial composition in reef-
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area imaging approaches to identify upper thermal
limits of coral colonies across reefs with different
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Effect of tropical cyclone on a continental shelf
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The effect of temperature and heterotophic
feeding on the reproductive performance of the
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Influence of climate drive habitat characteristic
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The diurnal dissolved oxygen variation in
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Using a single primer set to reveal various sizes

of marine plankton communities along the vertical

water column over the diurnal time scale

= /B Y A IR

P99

17



5 H3 HEH=LF&=%

EFYIES T amiE

R fE

ek

BH

08:15-08:30

RE/HE BEBERE

08:30-08:45

23/ HE  BEERE

08:45-09:00

Observations of upper ocean temperature and
current variation under moderate wind conditions
AEL/EEEAR

P100

09:00-09:15

Variations of hydrography and biogeochemical
properties during summer times in the southeast
of Taiwan
R /E I A

P101

09:15-09:30

Turbulent mixing of the upper ocean in the
southeast sea area of Taiwan during the passage

of typhoons and mesoscale eddies
NIV =VIETAVESY- Y-

P102

09:30-09:45

Seaglider observations of tropical water mass
variability off the eastern coast of Taiwan
RSB EEAS

P103

09:45-10:00

The interaction between the river plume and
internal tides in the submarine canyon and its

influence on sediment transport
BUHR/BEIIKINIAERE

P104

B[ EERIM ¢d0 g
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10:30-10:45

The vorticity, convergence, and residual transport
of a developed sediment-laden river plume in the
meso-tidal condition
EZRFRIBIN I ARR

P105

10:45-11:00

Spatial-temporal variability and long-term trend of
oceanic surface mixed layer depths around
Taiwan

SRFR/BUPLLAE

P106

11:00-11:15

Initiating Tropical Pacific Decadal Variability from
Off-equatorial Subsurface Temperature
Anomalies
(L VIETAVAE Y- W=~

P107

11:15-11:30

Estimation of sea ice melt in the Pacific Arctic
Region based on T-S observations

BR 4 B/ B 1 P R

P108

11:30-11:45

GNSS-R Retrieval Process of Sea Surface Wind
Speed
PeR §8 3E/BH 17 P R A ER

11:45-12:00

Numerical simulation of wind field when a ship
enters Taichung Harbor
O TH/E I P LU AR

P109

12:00-12:15

Testing the utility of local scaling theory in
homogeneous geostrophic turbulence

FIX/E I EERD

12:15-12:30

Study on the flow and wave fileds in Taoyuan
coast based on an unstructured-grid numerical
modal
EINVR/B Y PR AR

P110
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08:15-08:30

23 /WP EBRERE

08:30-08:45

Fishery biology studies on two small cephalopod
species off southwestern Taiwan waters
TEFBEIEEEFAE

P111

08:45-09:00

Drivers of coastal benthic communities in a
complex environmental setting

ME3/6 1 =8 AR

P112

09:00-09:15

Stable isotope analysis of otoliths as tracers of
hilsa shad (Tenualosa ilisha) migration in the
Hooghly River Estuary, India
Aafaq Nazir/BH 17 =& K&

P113-114

09:15-09:30

Bioerosion in the South China Sea
Christine H. L. Schénberg/[E] 375 11| A2

P115

09:30-09:45

Seasonal variation in fish assemblages and habitat
utilization in Chiku Lagoon, Taiwan

B A/EI P LIARER

P116

09:45-10:00

Primely observation in diet composition and
migration pattern of Scomberomorus commerson
in the waters of Penghu, central Taiwan Strait
BHh@TH R R EE g KEL B G I eE IR
F PO

P117

10:00-10:30

(SYES S|
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10:30-10:45

Habitat Changes and Catch Rate Variability for
Greater Amberjack in the Taiwan Strait: The
Effects of El Nifio-Southern Oscillation Events

FHRZ/E I EEEFARR

P118-119

10:45-11:00

Dongsha Atoll Research Station Operation Project
BRER/EI PR

P120

11:00-11:15

Effects of warming on marine fishes depend on
life histories
T Z58/ P R

P121

11:15-11:30

Distribution structure of Sarda orientalis eggs in
Yilan Bay under hydrographic conditions
BRI S/ R EEKER R

P122

11:30-11:45

Resource dynamics and marine environment:
Establishing operational positions for scarce
Blackmouth croaker (Atrobucca nibe) fishing
vessels in southwest Taiwan, standardizing

density indicators linked to marine environmental
factors, and estimating resource status.

S=MeR/E I P LIAER

P123

11:45-12:00

Assemblage of fish larvae in the waters
surrounding the Taiwan Bank
i BheE /B 11 SRE KR

P124

12:00-12:15

Essential fish habitats in the western Arabian Gulf
MIAE/B I LIKRE

P125

12:15-12:30

Species specific trophic enrichment factor of
stable nitrogen and carbon isotopes in fish otolith
organic matter
BLOB/EuEEARE

P126

12:30-13:30

R
Fr B R &
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08:15-08:30

23/ WP/ EERT

08:30-08:45

Control of organic carbon and carbonate
metabolisms on the CO2 sink/source status in

Haikou seagrass meadow in spring and autumn.

PR R 19/ 1 =8 F K2

P127

08:45-09:00

Distribution of marine snow and estimation of
particulate organic carbon flux in the ocean
around Taiwan

RAWE/BIEEEFAR

P128

09:00-09:15

Litopenaeus vannamei mariculture might
increase the aquatic greenhouse gases
concentrations

BBH/EUEESFAR

P128

09:15-09:30

The Variations of O2/Ar-Net Community
Production and Air-Sea Carbon Dioxide Flux in
the southern East China Sea During Summer

2018.
SIS IR/ 7P LLIAER

P130

09:30-09:45

Controls of submarine canyons connected to
shore during the LGM sea-level rise
75 IE BB T B AR Y8R

P131

09:45-10:00

Preliminary findings on the sediment dynamics
research on the Taiwan Banks

SI1HEZ/BE Y7 LK

P132

10:00-10:30

USSYES S
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10:30-10:45 | Multiproxy-derived temperature evolution offshore P133
southern Japan over the past 30 kyrs: Implications
for Kuroshio Current variability

HIER/E I EE KR

10:45-11:00 | Multiproxy-derived ocean temperature changes at P134
the edge of the Indo-Pacific Warm Pool since the
Last Glacial Maximum : Implications for the
recording depth of TEX86
Akshat Gopalakrishnan/[Ei 17 & /& K &

11:00-11:15 Sediment trap time series of paleotemperature P135
proxy (UK’37) in the northern South China Sea
EEF/ESEARE

11:15-11:30 | Assessing the thermal gradient approaches used P136
to reconstruct the evolution of the East Asian
Monsoon over the past 25 ky in the southern
South China Sea: Perspectives from multi-proxy
paleotemperature records

BB T A

11:30-11:45 | Multi-species Mg/Ca-derived upper ocean thermal P137
gradients in the northern South China Sea over
the past 24 kyr
S2CRBINIZERR

11:45-12:00 Variations in microbial utilization of organic P138
compounds across a tectonic transition in the
South China Sea
ME/E P L ARER

12:00-12:15 Composition and sources of particulate organic P139
carbon in the northeastern Taiwan Strait

HEI /B Y7 P LU KR

12:15-12:30 Excitation and seasonal variation of seafloor P140
infragravity waves observed at OBS stations
55 5/ 1 B AR

12:30-13:30 A IRERERE
FrT e R
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08:15-08:30

Towards a Better Understanding of Moonfish
(Mene maculata) Distribution in the South Taiwan
Waters Using Habitat Suitability Index (HSI)
modeling
ARATRIKARAY/E1I = &8 ¥ K8

P141

08:30-08:45

Using oceanographic environmental factors and

fishery data to determine habitat preferences of

Eleutheronema rhadinum (east asian fourfinger

threadfin) in the coastal waters of Chang-Yuen
Rise, Taiwan

RIAH IRAWATI SIHOMBING/E 11 = /&8, K2

P142

08:45-09:00

Mesozooplankton mortality events in a shallow
water hydrothermal vent- First reports from the
volcanic island off northeast Taiwan
ANITHA MARY DAVIDSON/EI 17 =& 8% K2

P143-144

09:00-09:15

Impact of shallow water hydrothermal vent water
on the associated microbiota of Scleractinia
Tubastraea aurea; an in-situ transplantation study.
Gowri Krishna Girija/[Bl 11 = /&8 ¥ A £

P145-146

09:15-09:30

Bacterial community responses of the
hydrothermal vent crab Xenograpsus testudinatus
fed on microplastics
Priyanka Muthu/El 17 = &87¥ K8

P147

09:30-09:45

Impact of ocean acidification on mortality rate and
offspring of spiny lobster
Vicente G. Abedneko/El 174 1| K E2

P148

09:45-10:00

Temperature-mediated evolution of extraordinarily
tiny echinoid Sinaechinocyamus mai based on
clumped isotope thermometry of fossilized
skeletons
SELIIEAVE Y- PN--

P149

10:00-10:30

(USSYES iR

24




FEYS FimiE

e —x
J
. N e bzo
TR  FRF/EFERRE
=y S
mUASHEN&HP0308E
(SE s T B
10:30-10:45 Impacts of climate change fluctuations on P150
trophodynamic structure and function around the
Taiwan Bank marine ecosystem
mEIT/E S8 F KB
10:45-11:00 | Composition of zooplankton and content of heavy P151
metals
in the Waters Surrounding the Taiwan Bank
CI7 SRV E PN~
11:00-11:15 | Using Finless Porpoise form Matsu as an Indicator P152
of Marine Cd Pollution
J7EB I P LA
11:15-11:30 Concentrations of five heavy metals and stable P153
isotopes in the four-stranded cetacean tissues in
the water around Taiwan
HBEW/E P LLARE
11:30-11:45 A preliminary study on the species diversity and P154
biology of cartilaginous fishes in the coastal waters
of kinmen in summer 2021
SSIEE/EPILARRE
11:45-12:00 Trophic ecology of marine fishes revealed by P155
otolith isotope geochemistry
FRE/BIEEARE
12:00-12:15 | A new cryptic species of the pineapple fish genus P156
Monocentris (Family Monocentridae) from the
western Pacific Ocean, with redescription of M.
japonica (Houttuyn, 1782)
BF X /B Y1 LLIARER
12:15-12:30 Typhoon effects on bacterial diversity and P157
community composition between different water
layers in the southern East China Sea
BEIE/B I =EARE
12:30-13:30 R
EEEERENE
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08:15-08:30

RE HE)  EERT

08:30-08:45

RE R EERE

08:45-09:00

An Assessment of Poleward Migration’s Possible
Impact on Typhoon Intensification under Global
Warming

MU AR/ B 17 = R R

P158

09:00-09:15

Enhancing the ENSO Predictability beyond the
Spring Barrier and the Impacts of Extratropical
Precursors

T E/EEE AR

P159

09:15-09:30

Gravity and oceanic eddy fields determined from
the SWOT altimeter measurements: calibration,

validation, and application to oceanic science
BEHE/EIGARAAE

P160-161

09:30-09:45

A study on internal waves in the southwestern
waters of Taiwan

FIRIR/BE P UIKEB

P162

09:45-10:00

sea ice-wave-sea-air interaction - Fram Strait
study based on drifting buoy in 2021 & 2022
A/ P RAE

P163

10:00-10:15

Bottom Ekman Layer in the Wind Field of Tropical
Cyclones: QuikSCAT Observation and the
Implication of Coastal Storm Surges

PR /R 1 P LR

P164

10:15-10:30

Improved Understanding of Typhoon-Induced
Immediate Chlorophyll-A Response using
Advanced Himawari Imager (AHI) Onboard
Himawari-8

BRRESL/E  E AT AR

P165

10:30-10:45

Interannual variability of subsurface upwelling
system in the northeastern Equatorial Pacific

Ocean
EEE/PRARR

P166

10:45-11:00

Rapid surface warming of the Pacific Asian
marginal seas since the late 1990s
SHE/E = EEE AR

P167
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08:15-08:30

2 /BB BRRR

08:30-08:45

B3/ R BERE

08:45-09:00

Nitrogen species in sediment pore waters of the
Danshuei River Estuary, Northern Taiwan

73 KRR/ 3 B KR

P168

09:00-09:15

Contributions of ocean’s external nitrogen and
phosphorus species from the atmosphere to the
southern of the East China Sea
BRART/E 1 EEEFRB

P169

09:15-09:30

Seasonal variations of nitrous oxide in a populous
urban estuary and its adjacent sea

BREBEBUEESFAR

P170

09:30-09:45

Application of grid-scale model to nearshore
anthropogenic pollutant transport

FRF/E I PULKER

P11

09:45-10:00

Deciphering terrestrial source strength from
coastal water composition

B /B P LK

P172

10:00-10:15

Tracking the ocean circulation in the tropical and
subtropical Pacific Ocean with anthropogenic
236U - Preliminary results
T 15/ 17 B AR

P173

10:15-10:30

Marine organic particle interactions with
pollutants: microplastics and polyfluoroalkyl
substances
FmE/EUEEEFEAR

P174

10:30-10:45

Occurrence of per- and polyfluoroalkyl
substances (PFASSs) in sharks from two
contrasting habitats: New York Bight and The
Bahamas

ZFEET /PRI TR

P175

10:45-11:00

Fe isotopic composition of East Asian
anthropogenic aerosols: the preliminary study for
their contribution to the Northwestern Pacific

Ocean
HEM/EIEE AR

P176
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08:15-08:30

BRI /R EERT

08:30-08:45

Assessment of coral bioerosion rates of different
species and sizes of urchins in ambient
temperature and heat

FEE/EPLAR

P177

08:45-09:00

Temporal distribution of marine oligotrophic
ciliates and Noctiluca scintillans in Jie-Shou Au,
Matsu
HFFIBIEEEFERE

P178

09:00-09:15

Rethinking the measurement of plankton’s
grazing mortality by dilution experiment
SRIER/E T = AR

P179

09:15-09:30

Distribution and community structure of
unicellular nitrogen-fixing cyanobacteria in East
China Sea.

ERMN/RIEARE

P180

09:30-09:45

Distinct latitudinal patterns of autotrophic and
heterotrophic diazotrophs and their nitrogen
fixation in the North Pacific Ocean
SRIRS/E S EEEF K28

P181

09:45-10:00

Comparison of viral production and decay rates

at the surface and bottom of the euphotic zone in

the summertime in the southern East China Sea
BLR/BUSEEEFAR

P182

10:00-10:15

Population status and conservation plan of
endangered horseshoe crab, Tachypleus
tridentatus in Penghu

L EE v SlITN: -

P183

10:15-10:30

Response of the benthic biomass-size structure
to a high-energy submarine canyon
gﬁzu/%/.ﬂi 'ﬁj{ﬁd

P184

10:30-10:45

The effects of ocean acidification on tiger shrimp
and white shrimp
3§18 (/B 17 P LA B

P185

10:45-11:00

The effects of changes in nitrogen and
phosphorus nutrient concentrations on the diatom
community in the Minjiang River estuarine region

(S ARV P==N- =

P186
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08:15-08:30

Temporal variation of diatom communities in the
Matsu Archipelago
Lp R AVE= - H=PE N

P187

08:30-08:45

Studies on Noctiluca scintillans population
changes in the southwest coast of Taiwan
BRI B SRR A2

P188

08:45-09:00

Bleaching in the mesophotic coral ecosystems
from Xiaoliugiu Island, Taiwan

BEE TR A

P189

09:00-09:15

Calcification of scleractinian assemblages across

a bathymetric and latitudinal gradient in Taiwan
HEAEINUEELR

P190

09:15-09:30

Temporal and spatial distribution of gametes in
Noctiluca scintillans
R/ EESFAE

P191

09:30-09:45

Benthic drivers of structural complexity across a
transition zone
SEI/EEEAS

P192

09:45-10:00

Impacts of turbulence induced vertical nutrient
flux on phytoplankton size structure in the
Kuroshio east of Taiwan
BPl/BEIIEERE

P193

10:00-10:15

Explore the effect of warming on the Platax teira
early life stage by geometric morphology analysis
and the shape variability of otolith
OHE/B I RERE

P194

10:15-10:30

Population genetics study of sea urchin
Echinometra in Taiwan.
BRI PUIRE

P195

10:30-10:45

Life-history traits, climate transitions and fishing
effects on the spatial synchrony of fish dynamics
MEWEIIIZERR

P196

10:45-11:00

Evaluation of marine recreational carrying
capacity: An example of Xiao Liuqiu
SRIBR/BINIPLLAE

P197

11:00-11:15

Diversity and Spatiotemporal Distribution of
Cephalopods Collected by Modified Beam Trawl
in Coastal Waters off Western Taiwan
RER/BII P UIARE

P198

29
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stoichiometric variations of nutrients in atmospheric
suspended particles over the northern Taiwan

A IR e == BE

PCP1 5RB3IE | Research on Kuroshio Behavior in Winter P200

PCP2 ZLIEE | Automated detection of mesoscale eddies and P201
chlorophyll concentration distributions

PCP3 #5)/2%3 | The Branch of Kuroshio Current Eastward into the P202
North Pacific Subtropical Gyre

PCP4 =f&% | Future Projection and Variability of Kuroshio under P203
Global Warming

PCP5 Nguyen | Ocean thermal responses of typhoon Kompasu P204

Thi Kieu | (2010) over the East China Sea
Diem
fr 5 et

PCP6 S2# | Suppressing Wind Stress Variability Leads To Stronger | P205
Arctic Warming Via Ocean Heat Transports

PCC1 F44E | Investigate the growth rate of Gracilaria in different P206
environments and their contribution to carbon
sequestration.

PCC2 L | The impact of strong North-east monsoon on marine | P207
biogeochemistry in the northern South China Sea

PCC3 RIEF | Spatiotemporal Variations of Partial Pressure of CO2 | P208-209
in Chiku Lagoon during Summer

PCC4 Veran Carbon dioxide air-sea gas exchange in clam and fish | P210

Weerathunga | aquaculture ponds in southern Taiwan, a preliminary

result

PCC5 XK | Relationships between primary production and P211
ocean biological pump in the tropical Northwest
Pacific in summer

PCC6 Z|=W | The study of water soluble carbohydrates and P212




PCC7 PREEZE | Response of tropical corals to ocean acidification and | P213
marine lead pollution in the northern South China
Sea

PCC8 =M= | Manifold design and signal treatment of a self- P214
service automated system for seawater analysis

PCC9 ML | Observations of Kuroshio Intermediate Water along | P215
23.5°N off eastern Taiwan

PCC10 T.VK. Long-term trend of carbonate chemistry off P216

Lahiruni | southwestern Taiwan: three decadal time-series study
N. Kumari

PCC11 | &B3ERE | Investigating estuarine barium cycling with P217
laboratory mixing experiments

PCC12 | #5188l | Barium uptake and isotope fractionation in diatoms | P218

PCC13 | X%t | The source of large plume waters in the southern P219
Taiwan Strait during summer 2022: A dscussion

PCG1 ZfME | Temporal variability in the Mg/Ca-derived P220
temperatures of individual foraminifera from SEATS
sediment traps in the northern South China Sea

PCG2 S1IR | Variations of Shell Size and Species Composition of P221
Planktonic Foraminifera: Observation from Sediment
Trap at SEATS, South China Sea

PCG3 sR1B32 | Modern Benthic Foraminiferal Assemblages Around | P222
the Taiwan Banks in Response to the Upwelling
Environment

PCG4 sRF=42 | The Preliminary Research of Sediments Trend Analysis | P223
of Taiwan Bank

PCG5 EEME | Seasonal variation of land-ocean source particles in P224
Qigu Lagoon under tidal action

PCG6 AiEZ2) | Application of machine learning algorithms to P225
investigate seafloor gas emission in the northern
South China Sea

PCG7 fR#EZ= | Study of Soft-Sediment Deformation Patterns inthe | P226
Central Taiwan Strait

PCG8 #FkZi | Characterization of Geophysical Features in the P227

Huaping Islet Submarine Volcanic Zone
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PCG9 FHR= | Application of precise satellite positioning in P228
bathymetric mapping

PCG10 | #&#i&#n | Shallow Fluid Migration in the South kuanyin P229
Depression Using High-precision Seabed and Seismic
Data

PCB1 filtZ | The importance of iron supply on symbiodinium P230
under high light and heat stress

PCB2 ZE% | Astudy on the life history of ciliates causing the coral | P231
skeletal eroding disease

PCB3 415K | Effects of environmental microplastic concentrations | P232
on the behavioral performance and microplastic
ingestion risk of false clown anemonefish
(Amphiprion ocellaris)

PCB4 2UEE | Effect of hunger on the risk of microplastic ingestion | P233
in the false clown anemonefish (Amphiprion ocellaris)

PCB5 fRmlE | Comparing biotic and abiotic factors on shaping P234
heterotrophic bacteria metacommunity in the
southern East China Sea

PCB6 MEE | Comparison of bacterial dynamics and primary P235
metabolites of soft corals in situ and artificial
cultivation (ex situ)

PCB7 =& | Effects of Daily Temperature Fluctuations on P236
Microbial Composition in Octocoral Litophyton sp.

PCB8 BfEIE | Natal origin of Pacific bluefin tuna (Thunnus P237
orientalis) in the California Current Large Marine
Ecosystem inferred by otolith oxygen stable isotope
analysis

PCB9 ZEfFH | Effects of heat stress on the histology of symbiotic P238
and non-symbiotic sea anemones

PCB10 | &1iI& | Feeding habits of Conus in Liugiu Island, Taiwan P239

PCB11 fRta%E | Analysis of fecal Microbial Community of Captive P240
Beluga Whales (Delphinapterus leucas)

PCB12 | =BI#I | Study of skeletal organic matrix proteins provides P241

insight into the scleractinian biomineralization

evolution
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PCB13 #FEJE | Investigation tropic ecology of Uroteuthis chinensis | P242
and Euprymna berryi in Taiwan Bank using carbon
and nitrogen stable isotopic analyses

PCB14 #E#% | Transcriptomic response of coral to the seasonal P243
changes

PCB15 #3355 | Characterization of two fishery stocks of swordtip P244
squid Uroteuthis edulis in the Northwest Pacific

PCB16 | PBEEZX | Biodiversity of benthic crabs in the coastal waters off | P245
western Taiwan in autumn 2022

PCB17 2428 | Indicators of pelagic forage community shifts related | P246
with the abundance of economic tunas in the Indian
Ocean

PCB18 | #M%&E | IPCC AR6 simulates the impact of climate change P247
under different scenarios on
the marine environment and Uroteuthis
in the southern Eastern China Sea

PCB19 | #&f | Seasonal variation of free-living nematode P248
community around the Turtle island

PCB20 ZBE | Impacts of resource fluctuation and availability on P249
niche breadth and their consequence on functional
performance: a perspective from species to
community levels

PCB21 HEIZ | The toxic effects of ultraviolet filters on Acropora P250
tumida

PCB22 | #MIERE | The study of boring organisms diversity in the P251
cultured oysters from Qigu, Tainan.

PCB23 B | Toxic effects of marine pollutant ‘plasticizers’ on P252
reef-building corals

PCB24 ZF8 | The study on morphological comparison of Meretrix | P253
petechialis and Meretrix lamarckii

PCB25 #WFi#E | Selection of high-temperature tolerance and fast- P254

growing coral colonies: an action for coral reef
restoration under climate change
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PP1 RIZE Preliminary Analysis of Ocean Current Data from the P256
acoustic Doppler current profiler (ADCP) mounted on
the Ferry Taima Star
PP2 NS The phenomenon of low salinity at the center of anti- | P257
cyclonic eddies in the eastern waters of Taiwan.
PP3 M ARYE Observations of eddy with CODAR surface current in P258
Nanwan Bay.
PP4 BEF Multi-satellites observation of chlorophyll P259
concentration and water quality index in Yilan bay
PP5 FHAEE Assessment of the impact of solar radiation and ocean | P260
wind on near-surface ocean temperature stratification
using geostationary Himawari-8 satellite and in-situ
observations data
PP6 ZRPER Variations of water masses in the southeastern part of | P261
the Taiwan Strait
PP7 pR/EE Validation of high-frequency radar ocean surface P262
current observations in the Nan-Wan Bay
PP8 BEEE History and current status of marine radar observation | P263
system in TORI
PP9 M Marine Heatwave and Cold-Spells Events adjacentto | P264
Southern Taiwan
PP10 Hendrik | Analyses of surface currents around Taiwan derived P265
Grosselinde | from the TORI HF-Radar Observations
mann
PP11 Dimas Pre-Trained U-Net Model to improve the Himawari Sea | P266
Pradana | Surface Temperature data gap filling
Putra
BRioE




PP12 Equgils Water Exchange Due to Wind and Waves in a P267
Monsoon Prevailing Tropical Atoll

PP13 B On the dynamics of mesoscale eddy induced by P268
typhoon

PP14 =fR%En A numerical study of tidal effect on the typhoon P269
induced sea surface coolings off northeastern Taiwan

PC1 Rose Angeli | Spatiotemporal variation of ocean acidification indices | P270

Tabanao and sea surface temperature anomaly on the
Macagga | northwestern coast of the Philippines

PC2 Tz Preliminary quantification of blue carbon and P271
degradation of organic matter in Dongsha seagrass
meadows

PC3 EEER i Variations of total alkalinity between the western P272
North Pacific Ocean water and the Changjiang River
plume during 2007-2014 summertime

PC4 FENB Preliminary result of carbon reservoirs in the waters off | P273
southwestern Taiwan: Spatial distributions of dissolved
inorganic carbon in the Penghu Channel.

PC5 LB maltEEE RN RSB NRRE 7 ER P274

PC6 R IE)H Current particle organic carbon flux in the northern P275
South China Sea

PC7 IR The impact of coral reef ecosystems and upwelling on
the carbon sources and sinks in seawater, southern
Taiwan

PC8 RIkEN Distribution and accumulation of zinc in sediments of | P276
offshore wind farms at Changhua, Taiwan
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Stand-alone Seaglider profiling characterizes the anatomy of

internal solitary waves in a real-time mode

Kai-Chieh Yang, Sen Jan, Yiing Jang Yang, Ming-Huei Chang

Institute of Oceanography, National Taiwan University

Abstract

Stand-alone real-time Seaglider profiling can characterize the waveform of internal
solitary waves (ISWs) in the northern South China Sea, which is of particular importance
in evaluating the performance of numerical simulations and forecasting of ISWs . Internal
solitary waves (ISWs), which vertically displace isotherms by approximately 100 meters,
considerably affect nutrient pumping, turbulent mixing, acoustic propagation, underwater
navigation, bedform generation, and engineering structures in the ocean. A complete
understanding of their anatomy and dynamics has many applications, such as predicting
the timing and position of mode-1 ISWs and evaluating their environmental impacts. To
improve our understanding of these waves and validate the two major theories based on
the Korteweg-De Vries (KdV) and Dubreil-Jacotin-Long (DJL) equations, the
hydrography data collected from stand-alone, real-time profiling of an autonomous
underwater vehicle (Seaglider) has proven to be useful in determining the waveform of
these trans-basin ISWs in deep water. The solutions to the DJL equation show good
agreement with the properties of mode-1 ISWs obtained from the rare in-situ data,

whereas the solutions to the KdV equation underestimate these properties.
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Kuroshio over the I-Lan Ridge off northeastern Taiwan
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¢ Department of Marine Environmental Informatics, National Taiwan Ocean University, Keelung, Taiwan
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f Atmosphere and Ocean Research Institute, University of Tokyo, Tokyo, Japan
€ Department of Hydraulic and Ocean Engineering, National Cheng Kung University, Tainan, Taiwan

h Center for Marine Environmental Studies, Ehime University, Ehime, Japan
Abstract
Complex small-scale processes and energetic turbulence are observed at a sill
located on the I-Lan Ridge that spans across the strong Kuroshio off Taiwan. The
current speed above the sill is strong (1.5 m s) and unsteady (0.5 m s) due to the
Kuroshio modulated by the semidiurnal tide. Above the sill crest, isothermal domes,
with vertical scales of ~20 m and ~50 m during the low and high tides, respectively, are
generated by turbulent mixing as a result of shear instability in the bottom boundary
layer. Tidally modulated hydraulic character modifies the small-scale processes
occurring on the leeward side of the sill. Criticality analysis, performed by solving the
Taylor-Goldstein equation, suggests that the observed lee waves and intermediate layer
sandwiched by two free shear layers are related to the mode-1 and mode-2 critical
control between the sill crest and immediate lee, respectively. Around high tide, lee
waves are advected further downstream, and only mode-1 critical control can occur,
leading to a warm water depression. The shear instabilities ensuing from the hydraulic
transition processes continuously mediate flow kinetic energy to turbulence such that
the status of marginal instability where Richardson number converges at approximately
0.25 is reached. The resultant eddy diffusivity K is concentrated at O(10™#) to O(107%)
m? s and has a maximum value of 10 m? s. The sill on the western flank of the
Kuroshio is a hot spot for energetic mixing of Kuroshio waters and South China Sea

waters.
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Asymmetries in oceanic mesoscale eddy properties

Shih-Nan Chen and Chiou-Jiu Chen

Institute of Oceanography, National Taiwan University, Taipei, Taiwan

ABSTRACT

Prior shallow-water (SW) theories and simulations have shown that isolated,
mesoscale oceanic vortices (referred to as eddies hereafter) exhibit marked asymmetry
in their translation speed. Both anticyclones and cyclones translate westward, but the
former/latter are faster/slower than the long Rossby wave phase speed ¢, (=fL%, where
Ly is the baroclinic Rossby radius of deformation). However, such an asymmetry is not
apparent in altimeter-based global statistics as synthesized in Chelton et al. (2010). This
seemingly contradicting result is investigated here, using a new set of reduced-gravity
SW simulations and reanalysis of AVISO’s eddy trajectory products. We first examine
the robustness of the asymmetry in theories and simulations. Over a range of eddy
amplitude and sizes, the simulations show robust asymmetry, with the deviation from
¢, increasing as the eddy amplitude increases. It is shown further that the asymmetry
can be understood via an eddy-integrated force balance theory. For an anticyclone, a net
equatorward pB-induced force requires a westward drift of mass anomaly to provide a
balancing poleward Coriolis force. An increase in eddy amplitude strengthens the net
B-induced force, thereby enhancing the deviation from ¢, and leading to an increased
asymmetry. Guided by the theory, we then re-analyze the global eddy trajectories. It is
found that the tracked eddies are dominated by small-amplitude ones which have weak
asymmetric speed in nature. When eddies are separated into different amplitude bins,
one begins to see indications of asymmetry in global statistics: The bin-averaged
translation speed increasingly deviates from ¢, as the amplitude increases,
qualitatively consistent with SW theories. Potential influences of eddy-eddy interactions

are also explored and discussed.
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The flow-seamount interactions and the resulting vorticity and divergence
obtained by a two-vessel survey
Jia-Lin Chen, Ming-Huei Chang, Yiing Jang Yang, Sen Jan (Taiwan)
Ren-Chieh Lien, Eric Kunze, Anda Vladoiu ,Sebastian Essink, Barry Ma (US)

Previous studies have reported that currents over topographic features cause
strong turbulence toward the downstream. However, the spatial distribution of
flow field is commonly expressed by non-simultaneous shipboard measurements.
In this study, a detailed view of vorticity and divergence statistics was obtained by
a two-vessel survey (NORI and NORIII) in the east coast of Taiwan in May 2022.
Synchronous Acoustic Doppler Current Profiler (ADCP) sampling provided the in-
situ measurements of the velocity tensor at small scale O(102m) without the usual
mix of spatial and temporal aliasing. To illustrate the method and evaluate the
performance, the P-S decomposition (Smith 2008) is applied to synthetic data fields
composed of both uniform 2D compressional waves (pure P waves, potential flow
components, no vorticity) and a field of vortices of alternating sign (pure S waves,
solenoidal flow components, no gradient). For comparison, the same method is applying
to other ADCP measurements obtained by solely NORIII in July and Sep 2022. The
statistics from two-vessel survey shows more positive horizontal divergence and
negative relative vorticity. The estimated along transect horizontal divergence (HD) and
relative vorticity (RV) are out of phase. The distribution of HD and RV indicates the
direction of internal wave propagation with NE/SW crest-lines. Data analysis of two-
ship survey clearly indicates that strong negative vorticity is corresponding to the
observed upwelling velocity due to internal waves.
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2Institute of Ocean and Earth Sciences, Universiti Malaya.
3Research Center for Environmental Changes, Academia Sinica.

Abstract

Several huge phytoplankton blooms were found via satellite ocean-color images in
the oligotrophic North Pacific Subtropical Gyre, east of Taiwan, during the summer of
some years. We mainly reported the roles of ocean eddies and relative ocean vertical
structure in enhancing/inducing the summer phytoplankton blooms in 2003, 2010 and
2018, using the in-situ and satellite observations. Different mesoscale and submesoscale
dynamic processes of eddies were found contributing to the increase of satellite-
observed chlorophyll-a (Chla) concentration near the surface of the bloom regions. The
processes were (1) mixed layer deepening near the core of anticyclonic eddies, (2)
submesoscale vertical pumping due to eddy-eddy interaction near the edge of eddies,
(3).mesoscale vertical pumping near the core of cyclonic eddies, and (4) horizontal
advection around the eddy core. Overall from 1998 to 2018, our composite analysis
showed that satellite-observed high Chla concentration were found to be enclosed in
the core of both cyclonic and anticyclonic eddies. Besides, high-Chla filaments were
found between some pairs of eddies where eddy currents were fast. Near the
northward-flowing Kuroshio Current, these fast eddy currents could even inject warmer,
fresher and higher-Chla waters into the nutrient-poor North Pacific Subtropical Gyre,
inducing an eastward Kuroshio branch east of Taiwan in 2010, the year when the largest
phytoplankton bloom was ever recorded by ocean-color satellites in the gyre over the
period from 1997 to 2022. Moreover, our findings could show a perfect natural
environment to stimulate huge phytoplankton growth in the far, nutrient-poor central
North Pacific, connecting the issues of oceanography to atmospherology, meteorology,

and volcanology.
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South China Sea

Yu-Hsin Cheng?, Ming-Huei Chang?, Yiing Jang Yang?, Sen Jan?, Steven R. Ramp3, and
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2 |nstitute of Oceanography, National Taiwan University, Taipei, Taiwan

3Soliton Ocean Services, LLC, Falmouth, MA, USA

4 Department of Civil & Environmental Engineering and the Department of Earth System

Science, University of California, Irvine, CA, USA

Abstract

The present study examines the propagation of shoaling internal solitary waves
(ISWs) in the South China Sea through the analysis of successive images from the
Himawari-8 satellite taken at 10-minute intervals. The transect along the continental
slope east of Dongsha Atoll provides valuable insight into the behavior of the waves,
revealing a westward decrease in estimated wave speeds from 2.5 to 0.9 m s-1 over a 60
km distance, as predicted by the Dubreil-Jacotin-Long (DJL) model. The ISWs experienced
lateral modulation by a seamount during their propagation towards the atoll, leading to
a fluctuation of approximately 0.5 m s-1 in speed. Interestingly, the study found that 80%
of ISWs encountered over the seamount were accompanied by eastward propagating
ISWs that appeared as surface signatures, which decelerated rapidly and dissipated over
a distance of <15 km. This phenomenon occurred at a distance (>30 km) east of Dongsha

Atoll, indicating a possible relationship between eastward ISWs and internal tides.
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The impact of typhoons on the Pupper ocean
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Effect of wave direction on momentum flux under a tropical cyclone
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Abstract

The relationship between the wind-wave spectrum and downward momentum
flux, i.e., surface wind stress tin tropical cyclones was investigated using data from three
EM-APEX floats deployed in Super Typhoon Megi (2010). The floats measured t by
integrating momentum of ocean current and, in a recent development, directional
spectra of surface waves. The wind was captured by aircraft surveys. At wind speeds
from 25 to 40 m s%, the |¢| increased with the increasing angle between the wind and
dominant waves. The |¢| was small near the eyewall, where wave energy concentrated
in a narrow frequency band. At the location far away from the eyewall, where most
spectra were bi-modal in directions with similar frequencies, the stress direction might
be similar to the high-frequency waves. The misalignment between the wind and
propagating swell might affect the growth and directional spreading of wind waves
under tropical cyclones. The resulting wave breaking might then release wave
momentum into the ocean as stress clockwisely from the wind direction. Cj, the
downwind drag coefficient, increased with increasing inverse wave age of dominant
waves. |C1|, the magnitude of the crosswind drag coefficient, was significant when low-
frequency waves deviated from the wind by more than 90°. The wave directions are
used in the inverse wave age for scaling drag coefficients. The new parameterization
based on wave dynamics can be useful to improve the prediction of wind stress curl

under storms.
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Kuroshio path inferred from satellite-derived sea surface topography
between the islands of Luzon and Kyushu in the northwestern Pacific
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Ying-Chih Fang', Wei-Teh Li', and Shao-Hua Chen?

"Department of Oceanography, College of Marine Sciences, National Sun Yat-sen

University, Kaohsiung, Taiwan

2Taiwan Ocean Research Institute, National Applied Research Laboratories, Kaohsiung,

Taiwan

Variability of Kuroshio paths (KPs) in the northwestern Pacific has been locally
investigated in the region between the islands of Kyushu and Luzon. We optimally track
KPs by applying an automatic front-detecting method based on maximum geostrophic
velocity along a given satellite-derived dynamic height isoline. Our results are robust and
consistent with previous studies, showing highly variable KPs east of Luzon and Taiwan.
An immediate explanation is the impingement of westward-propagating mesoscale
cyclonic and anticyclonic eddies. We observe patterns along the KPs with anticyclones
(cyclones) enhancing (weakening) the Kuroshio. The KPs are relatively stable at ~28°N,
in comparison to more variable KPs at the lower latitudes. Most of the variability stems
from energy with timescales of ~30-160 d and 1 yr. Temporal variability of surface
geostrophic velocities along the KPs is examined in detail, showing substantial deviations
from upstream to downstream regions along the KP. There exists surface velocity
reduction at ~26°N and south of ~23°N. More sustained and identifiable KPs and stronger
surface currents at ~1 m s are characteristic of the region from midway along the
shelfbreak in the East China Sea to the Tokara Strait. Such regional differences result

from the relatively smaller impact of mesoscale eddies that are largely blocked by the
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Ryukyu Islands. Our optimally determined KPs are in line with strong surface currents of
> 0.8 m s observed by the shored-based high-frequency radars (HFR) along the east
coast of Taiwan. Interpretation of vortex-like flow patterns in the HFR data is
corroborated by the calculated KPs, which provide supportive evidence showing that the
measured surface current pattern is related to mesoscale eddies outside the radar footprint.

Our work may help interpret and diagnose complicated HFR observations east of Taiwan.
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Simulation study of vortex tracking in the strong wake behind
Green Island using an ASV fleet
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Abstract

The wake behind Green Island (WGI) off east Taiwan, a current-driven strong wake,
has a current speed of 1-1.5 m/s. To observe the evolution of WGI events, a fleet of
three autonomous surface vehicles (ASVs) is adopted to obtain the synoptic
measurements of the current field based on moving vehicle tomography (MVT). The
cooperative ASV fleet employs a vortex tracking method in which the fleet formation
center follows the estimated position of the vortex center from the MVT-reconstructed
current fields. To investigate the tracking performance of the proposed method, a
synthetic WGI event is reconstructed by the regional ocean modeling system from
November 27 to November 28, 2014, to provide a realistic current field. Further, a
kinematic equation of the vortex center derived from the vortex statistics is
incorporated into the tracking to mitigate the influence of strong Kuroshio flow on the
position estimator. The improved tracking method provides an optimal path for the
ASV fleet in the sense that the root-mean-square difference between the formation
center and the true vortex center is less than the formation radius. Simulation results
demonstrate that the proposed tracking method could provide short-term WGI

monitoring.
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Nutrient Footprint:
From the origin of Kuroshio to the East China Sea

~/
llk

Chen-Tung Arthur Chen
Department of Oceanography, National SunYat-sen University,
Kaohsiung 80424, Taiwan

Abstract

Traditionally, in marine sciences, the term "nutrient" has been applied almost
exclusively to nitrogen, phosphorus, and silicon, although minor elements, such as iron,
also play an essential role. The primary processes influencing nutrient concentrations in
the oceans are the geophysical and biogeochemical processes which control the addition
of these elements to seawater and are responsible for their dispersion and removal. The
internal movements of nutrients within the oceans are enormous compared with the
terrestrial inputs. Take one of the most productive regions of the world's oceans, the
East China Sea (ECS), as an example; Numerous studies have reported biological
productivity on the ECS shelf and related these activities to nutrients. There are five
external sources of nutrients for the ECS, namely the Kuroshio, Taiwan Strait, rivers,
submarine groundwater discharge, and the atmosphere. It is generally accepted that the
Kuroshio subsurface waters are the primary source of nutrients for the ECS. Yet, exactly
which part of the Kuroshio provides nutrients to the ECS and the transformation of the
related water masses after the Kuroshio receives input from the South China Sea is
unclear. Here we trace the macronutrients from the source of the Kuroshio east of the
Philippines to the ECS continental shelf.

57



NA— NN/ \,-\-, A
PSPES 'f |._J L )RR
Vertical transfer efficiency of particulate organic carbon in the northern South
China Sea

J.-J. Hung (;¥ # %), L.-S. Tsai, Y.-J. Wang, Z.-Y. Lin, Y.-C. Chung, Y.-H. Lin
Abstract
The biological carbon pump (BCP) is the most important biogeochemical process in the
surface ocean transferring organic carbon from the upper ocean to the deep interior and
allowing atmospheric CO> to be removed from the carbon cycle for a long period of time.
This study assess the BCP and vertical transfer efficiency of particulate organic carbon
(POC) in the northern South China Sea (NSCS). The depth increase of settling fluxes of
major components, particularly for lithogenic materials, occurred widely in all stations
located on the continental slope and central basin. The results indicate pronounced lateral
fluxes derived respectively from Taiwan Island and southeast China, but the lateral fluxes
showed a decreasing trend with the increase of topographic depth. The distributions of
particles and POC in water columns strongly support larger lateral fluxes occurring in
summer than in winter, mainly derived from the seasonal difference of land inputs. The
lateral transport accompanied by the year-round surface carbonate production led
carbonate and lithogenic materials as dominant ballast agents to enhance deep fluxes of
POC, reflected from the proportion of carry coefficients of major components. However,
the elevated winter biogenic production resulted in the contrast patterns of export and
deep fluxes and transfer efficiency (Terf) of POC between winter and other seasons
impacted ultimately by ballast and lateral transport. The Tefr correlated positively with
remineralization depth and negatively with BCP efficiency (Martin’s attenuation
coefficient “b” value), implying effects of both ballasts and community structures on Tegr.
The lateral and ballast transports play crucial roles on enhancing deep fluxes and transfer
efficiency of POC exported from surface to the ocean’s interior modulated by oceanic

forcing in the NSCS.
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Influences of Kuroshio Intermediate and Deep Waters on the
carbonate chemistry along 23.5°N off eastern Taiwan

Hon-Kit Luil, Shang-Hon Lin?, Hsiao-Chun Tseng?, You-Lin Wang3,
Chen-Tung Arthur Chen?, Gwo-Ching Gong?
1. Department of Oceanography, National Sun Yat-sen University
2. |Institute of Marine Environment and Ecology, National Taiwan Ocean University
3. Research Center for Environmental Changes, Academia Sinica

Abstract

Itis reported that the outflowing South China Sea (SCS) Intermediate Water (SCSIW)
from the Luzon Strait joins the northward-flowing Kuroshio to become the Kuroshio
Intermediate Water (KIW). The KIW flows northward, and a branch turns east along the
southern Ryukyu Trench. To investigate the distribution of the SCS waters in the West
Philippine Sea (WPS), a cruise was conducted along 23.5°N from the east of Taiwan to
125°E in 2022/7/20-23. The potential temperature and salinity distributions show
significant KIW signals along the 23.5°N section. Of note is that the KIW signals do not
diminish eastward, suggesting that the KIW flows along this section. The pH value of the
SCS water is significantly higher than that of the WPS below 700 m depth. In the WPS, a
pH minimum occurs at about 900-1000m. A strong intrusion of the SCS water around
1000m depth along the section noticeably increases the pH value, forming two pH
minima above and below this depth. Indeed, the intrusion of the SCS water could be
observed as deep as 2000m depth. Such a value is consistent with the depth of the
deepest sill in the Luzon Strait, indicating that the outflowing deep SCS water flows along
with that of the SCSIW and the Kuroshio.
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Tracing anthropogenic aerosols with barium stable isotopes in

the South China Sea

Yu-Te Hsieh'", Kuo-Fang Huang?, Chih-Chiang Hsieh'3,
Chia-Jung Lu3, Tung-Yuan Ho'3

lInstitute of Oceanography, National Taiwan University, Taiwan
2Institute of Earth Sciences, Academia Sinica, Taiwan
3Research Center for Environmental Changes, Academia Sinica, Taiwan

*Corresponding author. E-mail: alanhsieh@ntu.edu.tw

Abstract

The oceanic barium cycling is tightly linked with terrestrial inputs, upwelling, and
carbon export fluxes in the ocean. Riverine input is generally considered as the major
supply of Ba to the ocean. However, other sources of Ba have also been identified in
different marine environments (e.g., sediments, hydrothermal vents, and atmospheric
dust). Although the input of dissolved Ba from atmospheric deposition is often
considered to be insignificant due to the low solubility of mineral dust Ba, human
activities and urbanisation have rapidly increased the production of anthropogenic
aerosols and hence the chemical inputs to the ocean. Ba isotopes have been developed
recently as a powerful tracer for tracing Ba inputs to the ocean. In this study, we analyse
Ba concentration and isotope compositions in the bulk atmospheric aerosols collected
from Dongsha Atoll in the northern South China Sea, a region surrounded by nations
with rapid economic growth and industrialization in the Asia-Pacific area. Preliminary
data show large variations in the time-series aerosol Ba concentration and isotope
composition. In particular, the aerosol Ba concentration increased by an order of
magnitude during the Lunar New Year period, which may reflect the influence of
anthropogenic aerosols (e.g., barium nitrate used in fireworks). The aerosol Ba isotope
compositions varied between seasons and size fractions, which may reflect the changes
of atmospheric Ba sources. This study provides the first constraints of Ba isotopes on
atmospheric aerosols and highlights the potential of using Ba isotopes to trace

anthropogenic inputs to the ocean.
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Distribution of dissolved trace metals in the Atlantic-Arctic

transition zone
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! Department of Earth Sciences, National Cheng Kung University, Taiwan
2 NIOZ Royal Netherlands Institute for Sea Research, Department of Ocean Systems,
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3 Centre for Isotope Research - Oceans, University of Groningen, PO Box 72, 9700 AB
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4 GEOMAR Helmholtz Centre for Ocean Research Kiel, Wischhofstr. 1-3, 24148 Kiel,

Germany

Abstract
The high latitude North Atlantic, specifically the Greenland-Iceland Norwegian-Sea

region, is an important thermohaline circulation hub, notably for the formation of North
Atlantic Deep Water (NADW). The region exhibits a complex circulation and is subject
to various terrestrial inputs and the resuspension of sediments as the forming deep water
flows over shallow sills. It is thus critical to study the influence of the diverse inputs and
processes on the metal distribution and how they further influence the whole Atlantic
Ocean.

Iron (Fe) and manganese (Mn) are often thought to share common sources and sinks
in the ocean. However, Fe and Mn also have completely different reactivities and
speciation, which can lead to a decoupling of their distributions. The Greenland-Iceland
Norwegian-Sea region is an ideal region to study the distributions of both elements to
determine the influence of different sources and processes. Moreover, the resulting
concentrations represent the preformed concentrations in NADW, which plays a crucial
role in trace metal cycles throughout the Atlantic Ocean. Our preliminary results show
that the distribution of dissolved Fe and Mn in the region are indeed decoupled. Dissolved
Fe exhibits a typical nutrient-type profile, while Mn concentrations, although also
depleted at the surface, show a subsurface maximum. The observations suggest biological
uptake in surface waters, and imply that there is potential for co-limitation of Fe and Mn,
as observed in the Southern Ocean. Near Greenland, elevated Mn and high Fe/N ratios
suggest surface input of Fe and Mn from Greenland. At depth, dissolved Fe
concentrations near Iceland were relatively high without a concurrent signal for Mn,
implying an input of Fe from a deep-water source that does not effectively contribute Mn.

Between Greenland and Iceland, the homogeneous Fe and nitrate concentrations imply
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that significant physical mixing occurs in this region, while dissolved Mn does not show
a similar pattern. Overall, our observations highlight the differential effects of external

sources and internal cycling processes on the distribution and concentration of trace

metals in a relatively small geographic area.
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Carbon dioxide removal by red macroalgae by Agardhiella subulata using

aquaculture and swine wastewater in subtropical region.

Sanjaya Weerakkody'*?, Chin-Chang Hung'
'Department of Oceanography, National Sun Yat-Sen University, Kaohsiung, ROC.

Department of Fisheries and Aquaculture, University of Ruhuna, Sri Lanka.

Abstract

Even though macroalgae are key primary producers for capturing CO> and removing
nutrients, it is critical to develop the most efficient seaweed cultivation on the land, with
a suitable nutrient supply. Here we present data for a novel, temperature control
macroalgae cultivation system, and measured rates of carbon dioxide removal and
nutrient (nitrogen and phosphorus) uptake by different nutrient sources including fish
silage, aquaculture wastewater, and pig swine wastewater. In this study, we cultured red
seaweed, Agardhiella subulate in five 6-ton tanks in a subtropical region, Kaohsiung,
Taiwan in 2022. Water temperature, salinity, light intensity, and nitrite were measured
daily. The wet weight of seaweed was recorded by-weekly to calculate the average carbon
fixation rate. The results showed A.Subulata having a carbon capture rate (CCR), higher
mean values (4.7 g-C m d!) in pig swine wastewater followed by fish silage (4.3 g-C
m™ d'), and lowest values in aquaculture wastewater (3.6 g-C m d'!) with having 33.0
+ 1.4 % of carbon content. This innovative seaweed culture method has demonstrated the
potential of an average CO; capture rate (55.6 + 17.3 ton-CO; ha™! yr'!) efficiently in the
subtropical regions by using a suitable cooling system used in summer. Furthermore, it
shows that pig swine wastewater and fish silage containing high ammonia which can
efficiently be used by 4. subulata mitigate the negative environmental impacts.

Key words: Carbon fixation, Aquaculture wastewater, Seaweed, Temperature
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Planktonic Foraminiferal Assemblages from Planktonic Tows and

Surface Sediments: the Imprint of Coastal Upwelling in the
northern South China Sea

Hui-Ling Lin and Tai-Chun Lin/ff £ ~ fREE
Department of Oceanography

National Sun Yat-Sen University
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ABSTRACT

Five types of river sediment dispersal systems have been identified in the context of

inputs from
major and small mountainous rivers towards the Taiwan Strait (Liu et al., 2018).
Foraminiferal shells are considered as “marine end” particles in those dispersal systems
in the integrated project FATES. The following are primary findings based on materials
collected by the FATES team during comprehensive fieldwork recently. The species
compositions of the fresh planktonic foraminifera (shells stained with rose bengal) in the
surface sediments were similar along a transect off the Zhujiang River between samples
collected in 2018 and 2020. The species compositions in the stained surface sediments,
however, were significantly different from the local plankton tows obtained in the same
cruise. More specifically, assemblages derived from surface sediment showed a higher
abundance of Neogloboquadrina dutertrei and Globigerina bulloides than tows, whereas
the dominant abundance of Globigerinoides ruber in sediments was replaced by Triobats
sacculifer in tows. The higher percentages of upwelling-affiliated species (N. dutertrei
and G. bulloides) in surface sediments might reflect the prevailing hydrographic
environment before the sampling cruise conducted in July 2020 since the absolute
dominance of T. sacculifer in plankton tows is a common feature in the subtropical regime.
The inconsistency of upwelling imprints shown between surface sediments and plankton
tows was also observed near the Taiwan Banks (TB), where high occurrences of G.
bulloides in plankton tows were not found in sediments. The discrepancy of foraminiferal
assemblages between tows and surface sediments implies that the dynamic hydrographic

setting around TB is unfavorable for particle sedimentation from water column.
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As complicated as it gets: Different upper ocean thermal gradients off Southwest
Sumatra derived from biomarker- and foraminifera-based proxies

Sze Ling Ho!
nstitute of Oceanography, National Taiwan University, Taipei, Taiwan

Abstract
Proxy-derived upper ocean temperature estimates are routinely used to reconstruct past
oceanographic and climatic change, as well as being indispensable for the validation of
climate models. Although often interpreted interchangeably as annual mean ocean
temperature, proxies may record different signals which occasionally lead to
contradictory interpretations. Here we use sediment cores from offshore Southwest
Sumatra to reconstruct the thermal structure of the upper ocean from the Last Glacial
Maximum (LGM, 19-23 ka) to the Late Holocene (0-2 ka). Our multiproxy approach
combines published results from organic paleothermometers (UX*37, TEXs6) and Mg/Ca
of several species of planktonic foraminifera, as well as new data from a relatively novel
proxy, clumped isotopes (As47). Measured on the same species of mixed layer- and
thermocline-dwelling foraminifera as for Mg/Ca data, our new A47 data show that the
surface dwellers recorded a stronger cooling (~6°C) than the thermocline dwellers (<2°C)
during the LGM, resulting in a smaller vertical temperature gradient in the upper ocean
relative to the Late Holocene. Despite differences in the absolute value of temperature
estimates, the overall glacial-interglacial trend of vertical thermal gradients inferred from
A47 data is in agreement with the Mg/Ca-based reconstructions. The trend in these
foraminifera-based vertical gradients is, however, the opposite of that derived from
biomarker proxies (combination of U%’3; and TEXgs). Our multiproxy paleotemperature
dataset, in combination with a comprehensive review and reanalysis of regional modern-
day proxy studies based on plankton net, sediment trap and surface sediment suggest that
offshore Southwest Sumatra: 1) UX’37 records annual mean surface temperature signal; 2)
TEXss likely carries the temperature signal from the subsurface ocean but the exact depth
origin remains unclear; 3) Mg/Ca records the temperature signal from the habitat depths
of foraminifera but thermocline dwellers might be affected by post-depositional
dissolution in organic-rich sediments; and 4) A4; provides reasonable temperature
estimates of the upper ocean off Sumatra but the LGM SST value is lower than other
proxies. We emphasize that interpretation of proxy-derived thermal gradients should be
done with caution, accounting for proxies caveats and observations from modern datasets

to obtain robust local temperature signals from biomarkers and foraminifera.

Keywords: Late Holocene, Last Glacial Maximum, Sumatra, foraminifera, clumped
isotopes, Mg/Ca, UX*37, TEXge, multiproxy
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Foraminifera as a tool for the reconstruction of paleobathymetry and geohazard: A

case study from Taiwan
Raul Tapia

Institute of Oceanography, National Taiwan University, No. 1, Sec. 4, Roosevelt Road
10617 Taipei, Taiwan.

Summary
The abundance of foraminiferal tests in marine sediments is a promising tracer to
distinguish between the “normal” sedimentation process and the one due to downslope
transport (as in a turbidity current), particularly if the displaced material from a shallow
locality differs significantly from the background autochthonous sediments in terms of
foraminiferal abundances, such as the ratio of benthic and planktic foraminifera termed
%P. However, its applicability in sediments off Taiwan has not been assessed due to
lacking a regional reference database. Here we report foraminiferal abundance, %P, grain
size, hydrographic and elemental data from 148 sites off six sectors of Taiwan, namely
Southern Okinawa Trough, Hoping-Nanao-Hateruma Basins, Taitung-Hualien,
Hengchun Ridge, Gaoping, and Changyun Sand Ridge. Based on the hydrographic and
sedimentological parameters assessed, seafloor bathymetry is the primary driver of
foraminiferal abundance and %P in these regions. Notably, several data points deviate
from the regional %P-water depth relationship. Based on sedimentological parameters
and previous studies, these outliers may have to do with local sedimentation settings.
These processes include earthquake-induced sediment transport via submarine canyon in
the Southern Okinawa Trough, typhoon-triggered sediment flushing in Gaoping Canyon,
cross-shelf and northward advection of planktic foraminifera on the Gaoping shelf, and
carbonate dissolution in deep Hateruma Basin. Off Taiwan, the %P value in sediments
increases exponentially with bathymetry (R? = 0.72) and agrees well with the global
calibration obtained by combining data from several ocean basins. Therefore, the regional
relationship between %P and water depth could be used to reconstruct paleobathymetry
in this area. However, an uncertainty of ~400 m increases with bathymetry, especially at
depths greater than 2000 m. Our results also highlight the potential of the %P index as a
tracer for downslope transport and lateral advection in the water column. Therefore, the
downcore application of %P has the potential to reconstruct past geohazard events while
also identifying autochthonous sediment sequences suitable for paleoceanographic

reconstruction.
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Hemispherically asymmetric trade wind changes drive Western

Pacific subsurface temperature evolution over the past ~25 kyr

*Alicia Meng Xiao Hou', Sze Ling Ho', Ren Yi Ooi', AiLin Chen', Kuo-Fang Huang®, Yuan-
Pin Chang’, Min-Te Chen’, Chuan-Chou Shen', Yu-Heng Tseng', Yi-Chun Kuo'

1. National Taiwan University, 2. Academia Sinica, 3. National Sun Yat-Sen University, 4.
National Taiwan Ocean University

Summary

It 1s crucial to understand the behaviour of the western tropical-subtropical Pacific Ocean
(hereafter the WTP) during altered mean climate states given that upper ocean thermal changes
1n this region are tightly linked to fluctuations in the Asian-Australian monsoon system, El
Nin~o-Southern Oscillation, and global ocean heat content. Here, we examine how surface
and subsurface temperatures in the WTP evolved from the last glacial maximum (LGM) to the
Holocene in order to decipher the upper ocean thermal response to drastic changes in
atmospheric pCO., global ice volume, and insolation. We performed inter-proxy and proxy-
model comparisons using newly generated and a compilation of published surface and
subsurface temperature records based on Mg/Ca ratios derived from mixed-layer and
subsurface dwelling planktic foraminifera to assess the spatial pattern of upper ocean thermal
changes. Our regional temperature reconstruction encompasses diverse regions across the
WTP, including the Western Pacific warm pool which 1s characterized by low seasonal but
high interannual variability, as well as the South China Sea and Okinawa Trough, which are
both dominated by variability at seasonal frequencies. We demonstrate that surface
temperature evolution over the last glacial-interglacial cycle occurred similarly across the
entire WTP, with all sites displaying cold surface temperatures during the LGM, followed by
a long-term warming towards the Holocene. However, our results reveal spatially diverse
directions and magnitudes of subsurface temperatures change during this time interval, notably
between sites inside and outside of the warm pool. Data-model comparisons demonstrate a
high degree of coherence between proxy- and model-based spatial patterns of glacial-
interglacial upper ocean thermal evolution in the WTP, suggesting that our observation of
enhanced (muted) subsurface temperature change inside (outside) of the warm pool 18 a robust
signal. We suggest that while radiative forcing associated with a change in atmospheric pCO:
was responsible for the uniform glacial-interglacial surface temperature change across the
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entire WTP, shifts in wind strength between the LGM and Holocene produced the observed
spatial pattern of subsurface temperature change. Our preliminary assessment of CMIP6 model
outputs suggest that during the LGM, strengthened (weakened) NE (SE) trade winds enhanced
vertical mixing in the Okinawa Trough and SCS and reduced the westward advection of warm
water toward the Western Pacific warm pool and suppressed coastal upwelling off the coast
of Sumatra. A decrease (increase) in the intensity of the NE (SE) trade winds during the
Holocene reduced vertical mixing in the Okinawa Trough and SCS and increased westward
warm water transport towards the warm pool and enhanced upwelling off the coast of Sumatra.
Since model outputs demonstrate that the largest magnitude of change in wind strength from
the LGM to the Holocene occurred within the warm pool, we infer that this may explain the
locally amplified glacial-interglacial subsurface temperature change. Thus, our preliminary
assessment of upper ocean temperature evolution in the WTP during the last glacial-
interglacial cycle reveals that subsurface ocean temperatures in regions inside and outside of
the warm pool have may have different sensitivities to major shifts in background climate
conditions.
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Benthic organic carbon remineralization on a broad shelf
receiving small mountainous rivers derived sediment

Yu-Shih Lin
Department of Oceanography, National Sun Yat-sen University

Abstract

Small mountainous rivers (SMRs) on oceanic islands, with their steeply sloped
catchments and event-driven transport, are efficient at delivering organic carbon from
the terrestrial biosphere (OCterr) to the ocean. Our previous study on the Gaoping shelf,
a narrow shelf sustained by SMRs, demonstrated high benthic oxygen utilities,
potentially due to the degradability of OCter. In the present study, we sought to
determine whether catchment characteristics or shelf geometry has a greater impact on
benthic organic carbon remineralization. The NE Taiwan Strait is a broad shelf supplied
by multiple SMRs. The lower benthic oxygen utilities of the coastal mud belt of this area
than those of the Gaoping Shelf suggest shelf geometry to be the stronger controlling
factor. The offshore mud belt in the NE Taiwan Strait, supported by long-distance cross-
shelf transport from both mainland and Taiwanese rivers, showed the lowest benthic
remineralization rates. Our result supports the notion that protracted sediment

reworking leads to aging of organic carbon and reduced degradability.
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ocean-bottom water pressure variations caused by ground motion in
significant earthquakes

AR SRR

W OE

Significant earthquakes generate perceivable ground motions recorded at global seismic
networks, which have also shaken the ocean floors and perturbed water mass at deep
sea. This study analyzes the bottom pressure data acquired from two sets of the tsunami
alarm system deployed in 2018 in east and southwest offshore Taiwan by the Central
Weather Bureau (CWB, Taiwan) for regional tsunami hazard monitoring. We statistically
evaluated the waveforms of the bottom-pressure time series from 2018 to 2021 (at a
sampling rate of every 15 seconds) to investigate the relationship between variations of
the ocean bottom pressure with seismic waves. Because the compressibility of the water
layer does not play an essential role in low-frequency seafloor oscillations, the seafloor
pressure excited by low-frequency seismic waves is proportional to the seafloor
acceleration. As the most less response of the bottom pressure is at a frequency higher
than the tsunami frequency band (60 mHz, ~17s period), we considered the transition
of the water fluctuation in response to the seismic Rayleigh waves. The power spectral
analysis showed that the proportionality coefficient of ground motions and water
pressure perturbations is equal to the mass of the water column at the installation of
the observatory or, approximately, to the product of the water density and the ocean
depth. However, the effect of sediment layer resonances may provide uncertainty in
pressure /acceleration transition in seafloor water pressures. This study can address the
practical issue of whether the threshold value in the PMEL tsunami monitoring system
(Deep-Ocean Assessment and Reporting of Tsunami, DART) is appropriate for regional

earthquakes capable of generating dangerous trans-Pacific tsunamis.
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Design, test and preliminary data analysis of absolute seafloor pressure gauge (APG)

PREEZ ~ PRESURS ~ SRIFHE - STHER ~ FOTE
R e e BT e T

m =

BB R N E AR A FEERZD BRI SR - BB REU SN E B E
i BRI S BV R L EAt A 3t 5 PRAR 26 > 3T 564 2R it g et A 5 08
VR T T — e AR e L T A TR IR R HU I EEUARYIHZE © KECEEIR R
HOHIEER - JBREH B TS — ISR Bk -

HH A B B B Y R 48 3 BR 1751 (absolute seafloor pressure gauge, APG) & FH
Paroscientific Inc. A HREN A T2 ER T1{#H S > FC & RBR-Global Co.H M YOEMEF}
S0k e (http://www.rbr-global.com/products/bpr) F1EdgeTech J&f JEE BE 44 25 ] 28 P&
M- TT AR RTEH R - B AT 4852 155 APGHY4H L - B TEA [FIAV Y N E% T B 2021
ERE LA B RN B SR B R T RIHEDH] 3 H A BCE R T RS #T
20225 WA M I 7 B 4V - FHET 2023458 H UK (O] « A SR M 4HAPGHI R 2R 4H 2E -
HERTHYHIES RS E R R 7 SR -

PR IRETASLEE RS, EEERTIET, KMHE,
T BE SRS absolute seafloor pressure gauge (APG),

79



Y I I 4 SRR e
HARIMIEINEEERBUKERERE - IRREER

SREDET H bR =IRSE SRHRE
BB BT
HAHE A SRS U0

m =

FERBIZ /K 3E (Ishinomaki slope channel » ISC){IZ A H AL ~ liETHHVING » A
—A{EEENES I ZREE TR AR 7K E - R B R V4R & o it
72 T DL T e G REEKERVAR RS EARL A - FRIZ/KZEERHEART AL - Feff13s
HIEIMNEKZE3004 Rifs 7] 26 3A RH /K ETEE HY R0 B¢n] A e 240 B
DN R R E T BT g aa g - RIS E ) g Bl B EER T REEH
il PARAYIL B R—EE ) BE B 2 E 2 Kl& - FERevIL RUBt R A
IR Y = SR E 0 3R BH T IL R R R eV R0 RIRBEKE R e B L -
Lt DAPERY RS S (RIS R -

MRIZSR B R » TR ERKE T Fy/K B g (channel complex) » HEA A
—E TR R B A ~ BII7K 8 ES S H (basal surface of channel complex)” | < 7KiE
HE A E 5 IRNE K 5f (High-amplitude reflectors, HARs) EA{H|[a jIfE S (Lateral
accretion packages, LAPs){YR5z > 5 17K H %5 DURFHER [ 108 - /KiEE
ERG LI R IE Bty A i » F—EE & 5 (/K8 DARE Rt - s
r“ FE—RYIHETEERE  sRIA R I RE Bl IS S B A R FeMA R KEE

HE— DRI E RS HT -

WM R ERE KB B A T H AR B AR A2 B e - Bl
Frraf & 47 (Tectonic Lines)HRH « £ty - HINHAEFTR ~ IR TRIEHAR
HIREIELR » TS BRI R PTEE AL — il E SR - AE — eSS EEE) -
I ESNERT SRR AVRETS IR - R T S At DL i S BRI, /K > (0
YIS DAERE E SR AT KB R ImR P R T 7K 8 — HEREZEREAIE (Channel-
Lobe Transition Zone, CLTZ) ° [tt4h - EHAIT HAE H A AT » SETUE#ENITES:
REYIR /DI RS HVHARE - AN R DAY R MR A RIEY)
HYHERE PTRE DA it i - T FE IR S FEAR A R -

80



BFEYE R ER
Transcriptome and gene-based datasets revealed the

phylogenetic relationships of lancelets (Subphylum

Cephalochordata)

Hsiu-Chin Lin, Ee Von Lim
Department of Marine Biotechnology and Resources, National Sun Yat-sen University,

Kaohsiung, Taiwan

Abstract

Lancelets (subphylum Cephalochordata), also known as amphioxi, are a type of
chordate. They provide an ideal platform to study the evolution of vertebrates because of
the transitional position from invertebrates to vertebrates, the relatively small genome
size (~0.5 Gb), and limited gene duplications. It is widely accepted that lancelets occurred
more than 500 million years ago and their appearance has not changed much since, thus
viewed as a living fossils. Three genera (Asymmetron, Branchiostoma, and Epigonichthys)
and approximately 30 species have been identified in shallow tropical and temperate seas
of the world. Compared to the significance of lancelets to vertebrate evolution, little
attention was paid to the evolutionary relationships of lancelets themselves. Phylogenetic
relationships among lancelets are still unresolved due to the low taxon coverage (i.e.
maximum & out of 30 species included) and limited choice of DNA markers (i.e. mostly
mitochondrial DNA). In this study, we generated the first transcriptome dataset of
Epigonichthys from the Indo-Pacific species E. maldivensis using Illumina Sequencing.
Out of the transcripts sequenced, a total of 168,445 amino acids from 888 protein-coding
genes were retrieved and combined with four other lancelets and four vertebrates for
phylogenetic analyses. The topology was well-resolved with strong supporting values. In
addition, a five-gene dataset (mitochondrial DNA: 12S, COI, Cytb; nuclear DNA: H3 and
18S) was used to reconstruct the relationships of 9 Branchiostoma, 4 Epigonichthys, and
4 clades of Asymmetron, which has the highest taxon coverage to date. By comparing the
topologies of the two datasets, we concluded that (1) only the transcriptome dataset has
the power to resolve genus-level relationships, (2) the NW Pacific B. japonica is the basal
species of Branchiostoma and a trans-ocean divergence is observed, (3) the Indo-Pacific
widespread species E. maldivensis is the basal species of Epigonichthys, (4) a potential
new Epigonichthys species sister to E. cultellus was found from the southern South China

Sea.
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Importance of preserving RNA in zooplankton community-
based genetic studies

Ryuji Machida
Biodiversity Research Centre, Academia Sinica

Abstract

Community-based genetic studies, such as “metabarcoding”, are getting a popular
method to study zooplankton diversity. Majorities of metabarcoding studies preserve
the sample in ethanol, extract genomic (gDNA), amplify target genes with PCR, and
estimate community diversity indexes from the community samples. However, the
methods are expected to be biased because of two reasons: 1) PCR amplification bias
and 2) contamination of pseudogenes. In contrast, if we perform metatranscriptome
analyses using extracted RNA as templates, we can avoid both of the biases
(Metatranscriptome analyses randomly sequence all RNA templates, therefore, PCR
amplification is not required. Furthermore, majorities of pseudogene sequences will not
be transcribed into RNA. Therefore, pseudogene sequences will not be contaminated
into the datasets). Furthermore, we are exploring the potential of estimating growth
index from RNA transcripts abundance (Kong et al. 2019). All of the above-mentioned

high-quality and -resolution data can only be achieved if you preserve the RNA.




B EY SRR
RV B ARSI ERIEDNA R Z SR = R

PBREME ~ JUEEEE - R TR
B E R R R E AT L
B EEAR Behr e R R A TR L
BT IR B S RO A R LR B BT TE AT
BT A YRR R BT SR EE R AR S Al

m =

/\H%E@%LT BRI HEKBR(ES [RERT /DA B 110 A H S i
R EER > IRRFEEIREAERAEREE A KESRMERE » 58T
/t/:F—éE%bE@EJELEEE HERIL » AR E SR D AT B 18R DNA
(environmental DNA, eDNA)& & FTfS &R A {E R B RIRIEE LR PRI R 2 HIRE
# > P REEE T AR AR ES) DR SEEY S
RENEH 28 -

ARIFFE 1104 R 1R Z B 8 B E i B D R B R B a8 Mk
PREETEK > DITRHUREDNAE SR AETT16S ~ 185 K 12SEL A 7 B KA 7E F (next
generation sequencing, NGS) » 73 jll$1 ¥ = (B4R E S )EFERE - QBEXEY
(eukaryote) 5z (3)/E/K fa ST TYIMELLE - T A2 IR MEFE I (diversity index) » 3lI7
Giatortr o

DIFE5E DNA ERfESEAE R BT » FE 110 £ 5 111 A YAH A R
%E\: ERFEETEELY 25%fH[E](110 4 373 amplicons » 111 4 200 amplicons) » [ DL

% B (Cyanobacteria) {824 7 TRV P9ty &) [ (species evenness) i il s EA% 4
VIt 0(110 4F 41 F9 590 - 111 4 46 9 961 F}) ; JE/K I iE SIS (110
4 34} 44 J& 58 TE > 111 4F 31} 50 J& 81 fd) » WyfeaH sk FHs 1 £ S Ry it
B R A 0 A 101 (B A A E L SRR D3 -

AT RGO AR B IR DNA SRR » 738 e 8 FH 7 (w2 Hh [ ER 5 DNA
TR RIS RAE - MR R E B EREE DNA AY1&EH - DA
B HEHHRE AR RE A PAE 2 15T » WP FEF AW FTEREE DNA SE AR I fm it
AERERDH] o RSN ERAZ BB AEMERERE - DIESIRE DNA
EE IERREM: -

83



B YRR
BB ASEERIEDNA Z R 2204

VUREEE S PREME - BSTR s
B E R R R E AT L
BT LR B R S R AR RR B R S ST
BT R Y YRR R BT R R B A YR ST

m =

DIXREE DNA (environmental DNA, eDNA) HE{ TR FA YIRS 38 2 & — {88 Ry
ST AR 7725  EABBE N EE WIS a5/ - AR EFE Y
TTERE R AIRE R REGE R PR AR Yl o] DUET TR © GhESRI A E & K H
Erag SIEE o fboh > TIfitEE¥ . eDNA FEAERHERYSEEM: K PCR TRV EEFE M
= TR s BRI MNP A SR - ABECEIISER 2020-2021 F 2782
105 FEEEILIUZRER 2 eDNA ERIEBERELEFEE - HATSHH =8 A g E
3,290 FEHABIHEIT 12SrRNA [R5 2 BE8E R oA B A4 700 21 fa AT
EERERNEA L EEE AT 55490 - 3 285+ (universal primer) ©]
REEH A ASMCR L, PCR EY- RGN A eDNA ERIEEEEIf R /D
500 A 125 FNFRYIERE AEEFE NODASS (National Ocean Database and
Sharing System) &} » fLFEJH eDNA EL¥HER - SSOMEE 5[4 & THE
DR 2= 3,000 ZiEAMH - eDNA BREENRFIHE PCR MUK Ketgell - B S fE
SRENE S IR 22 3 AR T fife o

84



NA— NN/ \,-\-,.\.
/!/iiq’% L/,\n
7 H : Viral shunt in tropical oligotrophic ocean

Abstract

Viruses cause massive bacterial mortality and thus modulate bacteria-governed carbon
transfer and nutrient recycling at global scale. The viral shunt hypothesis states the
crucial role of viral lysis in retaining microbial carbon into food web processes, while its
applicability to nature has not been well identified for over two decades. Here, we
conducted nine diel surveys in the tropical South China Sea and suggested that the time
scale adopted in sampling and system trophic status determine the “visibility” of the viral
shunt in the field. Specifically, viral abundance (VA), bacterial biomass (BB), and bacterial
specific growth rate (SGR) varied synchronously and presented the significant VA-BB and
VA-SGR linkages at an hourly scale, which reveals direct interactions between viruses
and their hosts. The differential responses of the viral shunt to temperature, i.e., looser
VA-SGR coupling in warm and tighter VA-SGR coupling in cold environments, imply an

altered carbon cycling in tropical oceans under climatic warming.
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Prevalence, complete genome, and metabolic potentials of a phylogenetically novel
cyanobacterial symbiont in the coral-killing sponge, Terpios hoshinota
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Terpios hoshinota is an aggressive, space-competing sponge that kills various stony

corals. Outbreaks of this species have led to intense damage to coral reefs in many
locations. Previous studies have revealed that bacteria are essential for sponges to
maintain its health. Nevertheless, no study has investigated the microbiome of T.
hoshinota under different biogeographical backgrounds and has provided detailed
interplay between microbes and T. hoshinota. In our study, the first large-scale 16S rRNA
gene survey across three oceans revealed that bacteria related to the taxa Prochloron,
Endozoicomonas, SAR116, Ruegeria, and unclassified Proteobacteria were prevalent in
T. hoshinota. Among them, the Prochloron-related bacterium was the most dominant
and prevalent cyanobacterium in T. hoshinota. The complete genome of this
uncultivated cyanobacterium and pigment analysis demonstrated that it has
phycobiliproteins and lacks chlorophyll b, which is inconsistent with the definition of
Prochloron. Furthermore, the cyanobacterium was phylogenetically distinct from
Prochloron, strongly suggesting that it should be a sister taxon to Prochloron. Therefore,
we proposed this symbiotic cyanobacterium as a novel species under the new genus
Candidatus Paraprochloron terpiosi. Comparative genomic analysis revealed that
‘Paraprochloron’ and Prochloron exhibit distinct genomic features and DNA replication
machinery. We also characterized the metabolic potentials of ‘Paraprochloron terpiosi’

in carbon and nitrogen cycling and proposed a model for interactions between it and T.
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hoshinota. In our study, the finding that one species predominates cyanobacteria in T.
hoshinota from different geographic locations indicates that this sponge and Ca. Pp.
terpiosi LDO5 share a tight relationship. Further, our study builds the foundation for T.
hoshinota’s microbiome and paves a way for understanding the ecosystem, invasion
mechanism, and causes of outbreak of this coral-killing sponge. Also, the first
Prochloron-related complete genome enables us to study this bacterium with molecular
approaches in the future and broadens our knowledge of the evolution of symbiotic
cyanobacteria.
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Combining acute heat-stress assays and large-area imaging approaches to identify

upper thermal limits of coral colonies across reefs with different temperature
histories

Crystal J. McRae!, Nathaniel H. Holloway?, Hung-Kai Chen', Guan-Yan Chen'*, Zong-
Min Ye!, Ming-Qi Jiang', Kwok Wai Lam!, Yu-Ting Chiou', Tung-Yung Fan'#", Stuart
A. Sandin?

! Department of Planning and Research, National Museum of Marine Biology and Aquarium, Pingtung, Taiwan.
2 Center for Marine Biodiversity and Conservation, Scripps Institution of Oceanography, La Jolla, California, United
States of America.
3 Hawai‘i Institute of Marine Biology, University of Hawai‘i, Kaneohe, United States of America.
4 Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung, Taiwan.
Coral reefs are increasingly being lost or degraded due to high temperature stress
associated with climate change. Identification of the upper thermal limits of foundational
organisms (i.e., corals) can help inform how reef ecosystems will fare in the future. Here,
we take both a lab- (acute heat-stress assay) and a field-based (large-area imaging)
approach to compare the thermal response of a common reef-building coral (Pocillopora
acuta) across reef sites with distinct daily temperature regimes (stable, variable, and
warmed/variable) in southern Taiwan. In the lab, we used a modified protocol based on
the Coral Bleaching Automated Stress System (CBASS) in which coral fragments were
acutely exposed (18 h) to a control temperature (27°C), as well as a spectrum of high
temperature treatments (30°C, 33°C, 36°C, 39°C). Dose response curves of
photochemical efficiency (Fv/Fm) showed that effective dose 50 (ED50; temperature at
which 50% of the original Fv/Fm is measured) ranged from 36.8°C - 37.5°C, with corals
from the thermally variable site having lower ED50 than other sites. Assessment of coral
colour, host protein, chlorophyll a, and Symbiodiniaceae (density and species) are in
progress. In the field, we used large-area imaging to establish monitoring plots at the same
source reefs as used in our lab experiment to evaluate how P. acuta colonies respond to a
summer heat-stress event. Preliminary analyses of coral colour and percent bleaching
reveal high similarity across sites, whereby colonies did not show clear evidence of paling
or bleaching despite exposure to ~15 degree heating weeks (NOAA Coral Reef Watch).
Colony abundance and size differed between reef sites, with the warmed/variable site
having the largest, and highest number of colonies. Complementary ex situ and in situ
assessments of upper thermal limits can be used to better inform our understanding of

coral thermal tolerance under climate change.
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Effect of tropical cyclone on a continental shelf ecosystem

Chung-Chi Chen
Department of Life Science, National Taiwan Normal University

Abstract

Over the past few decades, there has been a significant increase in studies exploring the
effects of tropical cyclones (such as typhoons or hurricanes) on marine environments. To
understand these effects, a variety of methods have been employed, including in situ field
observations, traditional observations (e.g., buoys, moorings, argo, gliders), simulation
models, satellite data, and combinations of these methods. However, field observations
of the biological dynamics of typhoon effects are limited. This study aimed to investigate
the effects of Typhoon Maria on the carbon balance of a continental shelf located across
the shelf edge of the southern East China Sea off northeastern Taiwan. Shipboard
measurements were conducted before (2-4 days) and after (3-6 days) the typhoon swept
through the study region. This allowed for an examination and evaluation of the typhoon's
potential effects on physical, chemical, and biological responses, particularly on carbon
dynamics. Following the typhoon, there was a slight drop in sea surface temperature. The
response of variables varied among different sampling stations. However, overall, the
concentration of nitrate, Chl a, and plankton community respiration over the euphotic
depth were higher in the post-typhoon period compared to the pre-typhoon period. The
concentration of fugacity of CO, over the euphotic zone was similar before and after the
typhoon, but its vertical distribution varied. These results suggest that the typhoon caused
physical disturbance and increased water column mixing, leading to an increase in

nutrients that promoted plankton growth in the shallow water column.

Keywords: Dissolved inorganic nutrients; East China Sea; Fugacity of CO; (fCO2);
Heterotrophic bacteria; Organic carbon consumption; Phytoplankton; Typhoon Maria
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The diurnal dissolved oxygen variation in seawater is coupled
with the DOC excreted by seagrass and microbial activities

Tzu-Hsuan Tu®", En-Ju Lin%, Chin-Chang Hung?

1. Department of Oceanography, National Sun Yat-sen University

Abstract

Seagrasses are highly productive primary producers, serving as significant carbon
dioxide sequestration for millennia. These ecosystems often produce a surplus of organic
matter stored in sediment or exported to adjacent ecosystems as particulate or dissolved
forms. Seagrass ecosystems release dissolved organic carbon (DOC) through exudation
from seagrass leaves and epiphytes, or sloppy feeding by consumers. Through microbial
utilization, DOC is fully involved in the carbon exchange between and is critical in
maintaining the high annual productivity of seagrass-dominated communities. However,
only some studies have examined in situ release of DOC by marine macrophyte
communities and subsequent impacts on the ecosystem. Therefore, this study aims to
characterize in situ changes in primary production and DOC measured over diurnal cycles
and microbial control embedded in the water column at Dongsha Island. To address this
goal, DOC and dissolved oxygen (DO) fluxes were first quantified in benthic chambers.
These results were further integrated with the primary productivity of seagrass
communities, overall microbial community composition, and active microbial
abundance to address how DO in the water column was regulated by DOC exuded from
primary production and microbial communities inhabiting the water column. Generally,
the net primary productivity was correlated with temperature, with higher rates in
summer. Hourly DO fluxes ranged between -30 to 50 mmol O, m2h. The seagrass
meadows on the south coast were highly autotrophic, but the communities at the inner
lagoon were net heterotrophic throughout the year. DOC fluxes varied over the diurnal
cycle and were contributed by effluxes from sediments. A strong relationship between
net DOC and DO changes was found at both sites. The plankton community was a net
DOC consumer, indicating benthic-pelagic solid coupling. Finally, data from 16S rRNA
amplicon revealed that sequences associated with Litoricola were the most dominant
group, and their activities exhibited apparent diurnal variation in the water column.
Overall, vegetation was the main driving force for maintaining metabolic balance at
Dongsha Island.
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C:N:P ratios and macromolecular composition in Crocosphaera:

small- vs. large-cell phenotypes under N-free condition

AL S5 KL ~ Andrew J. Irwin2 ~ Zoe V. Finkel?
IDepartment of Oceanography, Dalhousie University
2Department of Mathematics and Statistics, Dalhousie University

SEIZ UK E RIS £

Abstract

Crocosphaera is a widespread N»-fixing cyanobacterium in the tropical oceans. It
has two phenotypes, small-cell and large-cell. The relative abundance of small versus
large Crocosphaera varies with depth in the field. In this study, we examined the
differences on stoichiometry of C, N, P, and macromolecules between the two
phenotypes under the combined nitrogen-free condition. The large-cell strain (WH0005)
had higher cellular C, N, P quotas than the small-cell strain WH8501. WHO0005 also had
higher C:N and C:P ratios than WH8501. WHOO0O05 had higher cellular macromolecule
contents than WH8501. However, when normalized by cellular volume, WH8501 had
relatively higher chlorophyll @ and DNA than WHO0005. Relative cellular C, N, and/or P
contributions (in %) from chlorophyll a, RNA, DNA were higher in WH8501 than WH0005,
whereas C and P contributions from lipid were higher in WHOO005 than in WH8501. The
difference on C:N:P ratio and macromolecular composition between the strains
suggested distinct strategies on elemental utilization between the phenotypes which

may reflect on their ecological niches.
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The interaction between the river plume and internal tides

in the submarine canyon and its influence on sediment
transport
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In this study, the Regional Ocean Modeling System (ROMS, Warner et al., 2008) was
used to simulate the flow, temperature, salinity, and sediment in the Gaoping River and
Gaoping Submarine Canyon. The simulated horizontal velocities and SSC near the
bottom of the canyon demonstrated that the lower layer currents moved up- and down-
canyon during the ebb and flood tides, respectively. The model results were similar to
the field measurements of direct current and hydrographic data: the along-shelf current
flows southeast during floods but changes to the northwest direction during ebbs. The
simulated tidal currents in the canyon propagated along the axis, and the direction of
tidal current propagation on the shelf was along-shore. (Chiou et al., 2011; Jan et al.,
2008; Lee et al., 2008, 2009; Wang et al., 2008). The simulated sediment-laden river
plume propagated with an increase in riverine discharge towards the head of the canyon.
The cross-canyon currents diverged at the head of the canyon, owing to the along-
canyon flows moving upward through the canyon. After the tidal transition, the along-
canyon tide moved downward, and the cross-canyon currents flowed toward the canyon.
The cross-canyon currents converged toward the head of the canyon where the water
depth was deeper. The descending plumes disperse into the canyon toward their right,
owing to the combined effect of the Coriolis and flow convergence. Consequently, the
typhoon-triggered hyperpycnal river plume flushes sediment-laden river water from the

river mouth toward the submarine canyon.
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The vorticity, convergence, and residual transport of a developed

sediment-laden river plume in the meso-tidal condition
Cheng-Chien Hou, Jia-Lin Chen

In this study, the interactions between the river discharge and tidal flow during
Typhoon Kalmaegi were simulated using a three-dimensional regional ocean
modeling system (ROMS). The model was calibrated with tidal gauges,
acoustic Doppler current profilers (ADCP), suspended sediment concentration
(SSC) from sediment samples near the river mouth. Model sensitivity tests
were done based on different bottom roughness for the current speed, and drag
coefficient for wind (Hsu et al. 2017; Large and Pond 1981). The simulation
results are similar to the river plume shown in satellite images: the river plume
was dispersed southwestward along the coast during the ebb tides, whereas it
predominantly spread northeastward during the flood tides. To illustrate the
method and evaluate the performance, the P-S decomposition (Smith 2008) is
applied to synthetic data fields composed of both uniform 2D compressional
waves (pure P waves, potential flow components) and a field of vortices of
alternating sign (pure S waves, solenoidal flow components). The analysis
indicates that, during ebb tides, the sediment-laden river plume converges at
the river mouth in the absent of an anticyclonic bulge. Such a circulation is
different from coastal ocean buoyancy-driven circulation where an anticyclonic
bulge develops near the source and a coastal current is established along the right
hand coast (in the northern hemisphere). The residual circulations were
discussed to examine the possibility of southward transport of riverine sediment.
The northward transport was significant during typhoon conditions because
both Coriolis force and the wind force contribute to the momentum balance
equation. However, the sediment flux in the south boundary became southward
after the passage of Typhoon Kalmaegi under the meso-tidal condition.
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Initiating Tropical Pacific Decadal Variability from Off-
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Sieu-Cuong San! and Yu-Heng Tseng'?

lnstitute of Oceanography, National Taiwan University, Taipei, Taiwan.

2Qcean Center, National Taiwan University, Taipei, Taiwan.

ABSTRACT

Analysis of available observational and reanalysis data has identified the role of off-
equatorial subsurface temperature anomalies in the phase reversal of the Tropical Pacific
Decadal Variability (TPDV). Specifically, during the mature warm phase of the TPDV, the
positive sea surface temperature (SST) anomaly in the central equator induces
anomalous cyclonic circulation in the off-equatorial northwestern (southwestern) Pacific
and forming the corresponding positive (negative) wind stress curl anomalies in the 2-
159N (2-159S) latitude band. The resulting positive Ekman pumping induces surface
divergence, leading to the formation of isopycnal negative temperature anomaly. This
subsurface signal which has the center of action in the northwest then slowly migrates
toward the central basin via the North Equatorial Countercurrent (NECC) pathway,
outcropping eastward along the equator (the shoaling of the thermocline), and initiating
and sustaining a central equatorial cooling around three years later. In addition, the
TPDV-forced extratropical atmospheric anomalies during the warm phase induce the
state change of the Kuroshio Extension (KE) that subsequently project its atmospheric
forcing on the Pacific Meridional Mode (PMM) to further strengthen the subsurface-
produced equatorial disturbance 0-12 months before the peak phase. The combined
contribution of off-equatorial subsurface signal and PMM eventually turn the system
into the cold phase after five years. The center of equatorial negative SST anomaly then
forces anomalous atmospheric circulation to form positive subsurface temperature
anomaly in the off-equatorial western area and affect KE state. Therefore, a periodic
oscillation of around 10 years is achieved via off-equatorial subsurface temperature

anomaly and extratropical-tropical ocean-atmosphere interaction.
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The melting of sea ice is an important process in polar and sub-polar regions as it
affects seawater stratification and local climate, contributes to the transport of heat, salt,
and nutrients in these regions, and may even remotely influence the global ocean’s
overturning circulation. In recent decades, the Arctic Ocean’s sea ice extent has
undergone significant decline, and documenting these changes is thus of crucial
importance. Traditionally, estimates of sea ice melting are obtained through satellite
observations, but these estimates are subject to significant uncertainty and are limited
to the past 20 years. In this study, we used historical ocean temperature and salinity data
(T-S end-member method) to estimate sea ice melting in the Pacific Arctic Ocean through
T-S analysis. Our methodology is first tested in the Bering Sea, where estimates of
satellite-derived sea ice thickness and sea ice production are available.

The proposed method yields a spatial distribution of meltwater thickness comparable
to the sea ice thickness obtained from the Merged SMOS-Cryosat2 product. The average
sea ice melting value estimated using our method is 0.38 m, also consistent with the
averaged sea ice thickness from the SMOS-Cryosat2 product (0.43 m). Besides, there is
good agreement between time series of yearly-averaged sea ice melt and sea ice
production. Lastly, our results were compared with another meltwater estimation
method based on the automatic detection of meltwater layer depth. These two methods
produce equivalent results in the Bering Sea, which completes the validation of our T-S-
based approach.

Further, we extended the analysis to the Chukchi Sea and Beaufort Sea, whose sea ice
cover has been greatly affected by climate change. Preliminary results in these regions
also reveal good consistency between the ice melt and ice thickness (SMOS-Cryosat2
product) average values and distribution. The maximum amount of meltwater is located
in the center of the Beaufort gyre, consistent with the basin-scale circulation and ice drift
in the Beaufort Sea. Results also revealed a large increase in sea ice melt after 2005,
which we attribute to the melting of multi-year ice which has affected the Arctic Ocean
recently. The average meltwater thickness after 2005 is 0.7 m higher than before 2005,
which represents an additional volume of 810 km?3 of sea ice melted into the ocean since
that year. This considerable volume is equivalent to the annual sea ice production of the
whole Bering Sea.
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3Department of Bioenvironmental Systems Engineering, National Taiwan University,
Taipei 10617, Taiwan (R.O.C.)

*Biodiversity Research Center, Academia Sinica, Taipei 11502, Taiwan (R.O.C.)
Abstract

Sessile benthos structures coastal benthic communities, which provide shelters,
feeding, and reproductive grounds for many associated organisms. However,
anthropogenic stressors transform many pristine communities into impoverished states
with cascading effects on important ecosystem functioning. Accordingly, identifying the
association between environmental drivers and benthic communities could vastly
improve our understanding of future changes and better manage marine resources. Here,
we documented the benthic composition of 433 transects distributed at 87 locations
around Taiwan, selecting 21 environmental (physical-chemical-historical-human)
predictors according to their possible influences on the benthos. Using a k-means
approach, we delineated homogenous communities among transects. We then
implemented a series of random forest models to assess the association between
environmental predictors and the delineation of all the communities, and between
predictors and the occurrence of a particular community. Five communities were
identified with distinctive features: hard coral-, digitated octocorals-, clustered
octocorals-, turfs-, and crustose coralline algae-dominated communities. Light intensity,
unstable substrate, and nitrate were critical for the differentiation of communities and also
occurrences of individual communities. In contrast, the distinction and occurrences of
communities were poorly associated with temperature anomalies, typhoon disturbances,
and management status. Under nutrient enrichment, a ubiquitous and impoverished
community dominated by turfs emerges, suggesting a homogenization in benthic
assemblages. Severe impacts of human activities appear as the most likely reason to blur
regional patterns and the consequence of past climatic disturbances on the communities
around the country. Altogether, our results call for taking immediate action to mitigate

local stressors to manage reef resources in Taiwan effectively.
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Stable isotope analysis of otoliths as tracers of hilsa shad (Tenualosa ilisha)

migration in the Hooghly River Estuary, India

Aafaq Nazir

Institute of Oceanography, National Taiwan University, Taipei-10617

Summary
Anadromous fish, such as hilsa shad, are commercially important food fish that primarily
inhabit the Hooghly River Estuary. This species shows a complex migratory pattern that
present a major challenge for fisheries research. The present study is based on a large
collection of isotopic data from otolith specimens of varying sizes, covering populations
of different ages. Here, the stable isotopic signature of the otoliths was examined and
related to the fish's age and location in the stream length. Otolith §'0 showed significant
relationships with fish size (length and weight) and distance from the river mouth,
providing a method for distinguishing their habitats. Small hilsa shad showed a preference
for freshwater habitats, while larger individuals originated from the Bay area. ANOVA
and discriminant function analysis (DFA) were used to categorize fish inhabiting
upstream and downstream based on their §'*O values and to define the composition of
the end members. A numerical model of two-component mixing was introduced to
determine the integrated time interval that was equated with the fish's size to define its
specific habitat. Significant variations in otolith §'%0 values were found between
upstream and downstream of the Hooghly River. The DFA showed that 81% of
individuals were assigned to the upstream or downstream of Diamond Harbour, while the
remaining 1-2 years old individuals represented a mobile population, likely participating

in successful spawning and feeding activities. This method allowed for a better
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understanding of the migration tendency of adult individuals, as well as clear
identification of their habitats based on isotopic ratios in otolith specimens. This study
provides a template for understanding the aquaculture potential and developing scientific

management policies for hilsa shad in the West Bengal region of India.
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IDepartment of Oceanography, National Sun Yat-sen University, Kaohsiung, Taiwan
2School of Engineering, The University of Western Australia, Perth, Australia

Bioerosion in the South China Sea

The South China Sea is an important marine area for many reasons. On one hand, it is a
significant source for many fisheries and materials, is traversed by very important
shipping routes, and its coasts are very densely inhabited, causing environmental
degradation. On the other hand, this marginal sea is close to the Coral Triangle and is
highly diverse and an important ecosystem. It contains significant coral reef habitats that
are, however, severely impacted by anthropogenic environmental change. The calcium
carbonate balance on disturbed reefs shifts from live coral cover and a positive
calcification rate to algae and filter feeders and negative calcification, or erosion.
Bioerosion is a significant part of a reef’s structural regulation, yet in the South China Sea
we know near to nothing about bioerosion. Over the last two years, a new project with
focus on bioerosion investigated taxonomy, field surveys and experimental work, aiming
to investigate different bioeroder taxa. A pilot survey at Dongsha Atoll for internal
bioeroders yielded about 20 different species of bioeroding sponges, many of which
appear new to science, and more species were found at Liugiu Island. The collections
included Siphonodictyon mucosum and various new species of the Cliona viridis species
complex, known for their ability to invade and sometimes kill live corals. The Dongsha
sponge community was further characterized by an unusual abundance of Cliothosa spp.,
a little-known genus that creates large cavities and increases the risk of substrate
breakage. We are presently revising this genus, describing the Taiwanese species and
redescribing others. Aquarium experiments were conducted on sea urchins, external
grazer-bioeroders, quantifying external bioerosion rates under global change conditions
for the first time. Further experiments on other bioeroders are ongoing, presently with
a focus on responses to heat. Any of the resulting data will help to address the large
knowledge gap about bioerosion in the South China Sea and provide information for

coral reef management and conservation.
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Habitat Changes and Catch Rate Variability for Greater Amberjack in the
Taiwan Strait: The Effects of El Nifo-Southern Oscillation Events
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Wang?, Kuo-Wei Lan!, Bambang Semedi*

1Department of Environmental Biology Fisheries Science, National Taiwan Ocean
University, Taiwan

2Doctoral degree program in Ocean Resource and Environmental Changes, National
Taiwan Ocean University, Taiwan

3Center of Excellence for Oceans, National Taiwan Ocean University, Taiwan

4Faculty of Fisheries and Marine Science, Brawijaya University, Indonesia

Abstract

El Nifio—Southern Oscillation (ENSO) is a crucial oceanographic phenomenon that leads
to interannual fluctuations in the climate and ecosystem productivity of tropical and
subtropical areas. These fluctuations affect the suitability of habitats for many
commercial fish species. However, detailed information on the effects of this major
phenomenon and the resulting environmental changes on the habitat and catch rates of
the economically and ecologically crucial species of the greater amberjack (Seriola
dumerili) in the Taiwan Strait (TS) is lacking. In this study, we employed a weighted
habitat suitability index (HSI) modeling method and used remotely sensed marine
environmental data as well as data from recorders in Taiwanese fishing vessels (in 2014—
2019) to understand the effects of ENSO events on the habitat suitability and catch rates
for greater amberjack in the TS. Analysis of variance revealed that environmental factors
substantially influenced greater amberjack habitats and catch rates during ENSO events
across seasons. The catch rates were high in spring and summer in the southern and
northern TS and in autumn and winter in the southern TS. The catch rates were higher
in spring, summer, and autumn (>9.0 kg/h) in El Nifio years, and in winter, the catch rates
were higher in normal years (>12.0 kg/h) and lower in La Nifia years. The predicted HSI
for the southern and northern TS revealed that greater amberjack populations were
predominantly distributed at 20-24°N and 24-28°N, respectively. Opposite habitat
suitability was synchronously found in spring and summer during ENSO events, with
higher HSI values recorded in spring in El Nifio and normal years and higher HSI values
recorded in summer in La Nifia years. In winter, the HSI values of the southern and
northern TS were higher in El Nifio and normal years and substantially lower in La Nifia

years. Habitat suitability was extremely low in autumn. These findings imply that ENSO
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events play a key role in regulating environmental conditions and affect the catch rates
and habitat suitability for the greater amberjack in the TS.
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Effects of warming on marine fishes depend on life histories
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*International Institute for Applied Systems Analysis, Laxenburg, A-2361, Austria.

Abstract

Warming oceans may exacerbate fluctuations of fish population abundance.
However, it is unknown whether such warming effects vary among different fishes.
We collected empirical life-history and temperature data of 1210 Indo-Pacific fish
populations to assess their population responses to climate warming. Our results show
that the effects of warming on growth rates and age-at-maturity depend on life histories.
Fishes with slower life histories show an increase in pre-maturity growth and earlier age-
at-maturity, which promotes their adult body size and shortens generation times under
warming. In contrast, fishes with faster life histories show a decrease in pre-maturity
growth and delayed age-at-maturity, resulting in a decrease in adult body size, survival,
and fecundity. Consequently, the effects of warming on population growth rates are
mixed: positive for fishes with slower life histories, but negative for fishes with faster life
histories. Fish conservation would benefit greatly from understanding the

heterogeneous responses to warming.
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Essential fish habitats in the western Arabian Gulf
Yu-Jia Lin

Institute of Marine Ecology and Conservation, National Sun Yat-sen University

Abstract

Information about habitats occupied by aquatic organisms to complete their critical life
history stages, called essential fish habitats, is crucial for their sustainability. In this work
we determine essential fish habitats (nursery and spawning grounds) of several fish
species inhabiting Saudi territorial waters in the western Arabian Gulf using multiple
survey data (2013-2016), geostatistics and indicator species analysis. We built
geostatistical maps of the spatial distributions of juveniles and mature fish and examined
the strength of association of each species to observed nursery and spawning areas. Fish
nursery areas were generally located at nearshore locations while spawning areas were
located in offshore waters. The patterns of using nursery and spawning grounds were
highly varied among species, supporting a hypothesis of habitat-species heterogeneity:
different species use different locations as nursery and spawning grounds. Moreover, we
discovered a hotspot of distribution for habitat-forming macroalgae and bryozoans,
locating in the northern part of the western Arabian Gulf. These findings suggest the
importance of marine surveys as the corner stones for evidence-based spatial planning
and ecosystem-based management.

Keywords: Arabian Gulf; Essential Fish Habitat; Habitat-forming Organisms, Juveniles;

Nursery grounds; Spawning grounds;
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Litopenaeus vannamei mariculture might increase
the aquatic greenhouse gases concentrations
Qiao-Fang Cheng?, Bo-Kai Liao?, and Hsiao-Chun Tseng*!
L nstitute of Marine Environment and Ecology,
National Taiwan Ocean University, Keelung 202, Taiwan
2 Department of Aquaculture,
National Taiwan Ocean University, Keelung 202, Taiwan
Abstract

After the Industrial Revolution, the atmospheric greenhouse gases concentrations
have increased as well as the human population. Demands for aquatic animal protein
increases and this has greatly promoted the rapid expansion of global aquaculture
industry. Previous studies have pointed out that the aquatic ecosystem is an important
source of greenhouse gases. However, scarce researches have focused on the
greenhouse gases emissions from the aquaculture. In addition, greenhouse gases
emissions may differ between different types of aquaculture ponds, species and pond
management practices. Achieving net-zero by 2050 is the global target and consensus,
and it facilitates the industrial transformation. In this research, we investigated the
concentrations of CO;, CHs and N2O of Litopenaeus vannamei mono-mariculture in semi-
indoor and indoor concrete ponds. During the culture period to harvest, aquatic
environments have been monitored and the concentrations of CO2, CHs and N,0O have
been analyzed.

Seawater was pumped individually from the aquaculture farm’s adjacent sea area to
the semi-indoor and indoor ponds as inflow water. The inflow water concentrations of
pCO2, CHs4 and N0 in semi-indoor and indoor ponds did not vary much during the entire
culture period. In semi-indoor ponds, the average pond water concentrations of pCO,,
CH4 and N3O during the entire culture period were 2417.1+£1854.4 patm, 3.7+0.1 nM,
22.3+16.8 nM, respectively while they were 2890.9+793.8 patm, 184.6+252.7 nM,
73.0£54.7 nM in the outflow water. In indoor ponds, the average pond water
concentrations of pCO;, CHs and N;O during the entire culture period were
1539.941122.1 patm, 5.745.1 nM, 24.2+29.0 nM, respectively while they were
2407.7+2581.8 patm, 224.7£524.7 nM, 82.4£145.5 nM in the outflow water.

In conclusion, the concentrations of CO,, CH4 and N2O in the inflow water, pond water
and outflow water all exceeded equilibrium, which acted as sources of COz, CHs and N,O
to the atmosphere. Furthermore, ascending trends in CO,, CH4 and N2O concentrations
in both the pond and outflow waters were observed with increasing culture days in semi-

indoor ponds as well as the indoor ones.
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Carbon Dioxide Flux in the southern East China Sea Summer
2018
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Abstract

Continental shelves play a significant role in the global ocean carbon cycle,
accounting for 33% of the net community production (NCP) and 15-21% of the net
annual carbon dioxide (COz) sink. However, the mechanisms of the NCP and the partial
pressure of carbon dioxide (pCO2) on the continental shelf are still unclear due to the
perturbations of the physical processes (ex., upwelling and eddies) and the extreme
weather events. Sea surface O2/Ar-NCP and pCO: were measured through the
Equilibrator Inlet Mass Spectrometry and the underway pCO2 system in the southern
East China Sea (sECS) before (July 6-9, 2018) and after (July 13-17, 2018) Typhoon
“Maria.” The mean NCP of the sECS was 43.1 + 25.8 mmol C m2 d! before the typhoon
and increased to 69.7 + 40.9 mmol C m2 d! after the typhoon. This NCP result was
consistent with our surface pCO: results, which displayed 325.1 + 18.3 and 322.9+17.4
patm on the upwelling regions of shelf break and middle shelf, respectively, before the
typhoon. The surface pCO2 dropped to 315.5 + 15.9 and 305.7 + 7.2 patm on the shelf
break and middle shelf, respectively, after the typhoon. Our analysis indicates that the
temperature effect (40%), net biological activities (-36%), and mixing (-24%) are the
controlling factors of pCO2 variations before and after the typhoon. During our study
period, the upwelling regions in sECS were autotrophic and acted as strong sinks of
atmospheric CO2 (-4.2 + 1.2 to -14.1 = 1.2 mmol m? d1). We suggest that the
temperature change, net biological activities, and mixing during the upwelling process

characterized the biogeochemical responses over the sgeCS.
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Controls of submarine canyons connected to
shore during the LGM sea-level rise

Cheng-Shing Chiang * * and Ho-Shing Yu?

Only 4% of the world’s submarine canyons reach the coastline and remain active today.
Among 13 submarine canyons offshore Taiwan, we identified seven (n=7, 54%) that
remain connected to shore and active during the present-day highstand. The purpose of
this study is to determine the key controls of canyon heads that remain connected to
shore with terrestrial sediment input during the Holocene sea-level rise. As a result of
high uplift rates, narrow coastal range, steep gradients, and frequent earthquakes,
typhoons development in Taiwan mountain belt, Taiwan has the highest-yield river and
sediment supply. This has led to the transportation of large volumes of sediment to the
surrounding deep seas. Narrow steep shelf and large sediment volumes associated with
small mountain rivers are the main controls involved in the development of shore-
connected canyons on the active Taiwan margin. Shore-connected canyons are present
in greater numbers in the major earthquake zone on the eastern Taiwan margin.
Frequent earthquake events are another significant factor in the occurrence of shore-

connected canyons in the Taiwan region.
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Multiproxy-derived temperature evolution offshore southern Japan over the past
30 kyrs: Implications for Kuroshio Current variability

Zhe Ying Ang!, Takuya Sagawa?, Ken lkehara®, Minoru Ikehara®,
Jens Hefter®, Sze Ling Ho!

(1) Institute of Oceanography, National Taiwan University (2) Institute of Science and Engineering, Kanazawa
University (3) Institute of Geology and Geoinformation, Geological Survey of Japan, AIST (4) Center for
Advanced Marine Core Research, Kochi University (5) Alfred Wegener Institute, Helmholtz Centre for Polar
and Marine Research, Bremerhaven, Germany

The Kuroshio Current is a strong western boundary current of the North Pacific Subtropical Gyre.
Offshore southern Japan, the Kuroshio Current exhibits a bimodal feature, i.e., large-meander (LM)
and non-large-meander (NLM) paths, which is controlled by changes in the velocity of the Kuroshio
Current. Both this feature and the latitudinal displacement of the Kuroshio Extension jet are linked to
the variations in the North Pacific Subtropical Gyre circulation. These modern observations have
inspired reconstruction approaches, e.g., different types of latitudinal sea sur face temperature gradient
(ASST) have been employed to reconstruct glacial-interglacial changes in the strength of the Kuroshia
Current and the North Pacific Subtropical Gyre; these include ASST between offshore and nearshore
southern Japan, and ASST between offshore southern Japan and the Kuroshio-Oyashio transition zone.
However, previous studies utilizing the ASST approach are mostly based only on one proxy i.e.,
alkenone-based UX's7. Thus, it remains unknown if the reconstruction is proxy-specific. Furthermore,
due to a lack of paleotemperature records, the sites selected for ASST calculation may not be the best.
To further assess the robustness of the reconstructed Kuroshio Current variability, we generate two sets
of multiproxy (UX 37 and archaeal GDGT-based TEXgs™) SST records spanning the past 30 kyrs using
two sediment cores (KPR-1PC and C9035B) retrieved from strategic locations. Both types of ASST
calculated using a combination of our and published U¥'s; records yield similar results as previous
studies, suggesting a weakening of the Kuroshio Current from the Last Glacial Maximum to the last
deglaciation period, followed by an intensification towards the Holocene. These results agree with the
reconstructions based on foraminifera. Notably, our U¥'37 and TEXgsH records exhibit similar temporal
patterns over the last 30 kyrs. Both proxies agreed well during the Holocene but GDGT-based
temperatures were lower during the last glacial, thereby leading to a stronger glacial cooling. GDGT
indices commonly used to ensure TEXss" data quality indicate that data from the last glacial and
deglaciation may have been biased by methanogenic GDGT input. Thus, whilst the temporal patterns
in TEXgs™ records are probably reliable judging from its striking resemblance to U¥'s7 records, the
absolute value and magnitude of change should be interpreted with caution. Overall, our multiproxy
findings confirm the robustness of the reconstructed Kuroshio Current variability based on ASST
approaches.

Keywords: Kuroshio strength, Kuroshio meander, UX’37, TEXss"
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Multiproxy-derived ocean temperature changes at the edge of the Indo-Pacific Warm Pool
since the Last Glacial Maximum : Implications for the recording depth of TEX86
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Abstract

The Indo-Pacific Warm Pool (IPWP) holds the warmest surface ocean waters on earth and is a
major source of heat and moisture to the global climate. Thus, past changes in the upper ocean
temperature here are of high interest to the palaeoceanographic community. In this regard, one of
the highly debated issue is the diverging temperature reconstructions during the Pliocene based on
TEX86 and Mg/Ca of foraminifera. This discrepancy has been attributed to secular changes in
seawater Mg/Ca or TEX86 recording a combined surface and subsurface signal. To further shed
light on the Mg/Ca-TEX86 discrepancy in the IPWP and depth origin of TEX86 signal, we
reconstruct surface and subsurface temperatures at the edge of the IPWP using UK’37, TEX86,
and multi-species foraminiferal Mg/Ca. We focus on the past 25kyr, which allows us to rule out
the effect of long term variations in seawater composition as a driver of the proxy discrepancy.
Our multiproxy surface and subsurface temperatures dataset shows cooler LGM and warmetr
Holocene. UK’37 and surface-dwelling G. ruber temperatures fit well together exhibiting ~2°C
warming in the surface ocean since the LGM. G. ruber displays peak warming during Early
Holocene (EH) followed by cooling towards LH (Late Holocene), whereas UK’37 approaches the
saturation limit and thus does not exhibit the same trend. When interpreted as sea surface
temperature (SST), commonly applied SST calibrations yield TEX86 temperatures that were
considerably higher than modern SST and temperatures derived from UK’37 and G. ruber Mg/Ca
at our site. Relatively high GDGT 2/3 ratios (7 - 12) throughout the record suggests that the TEX86
likely registers subsurface temperature signal at our site. Indeed, when interpreted as subsurface
temperature, TEX86 record indicates a ~1.5°C - 3.3°C warming, similar to Mg/Ca records of
thermocline dwelling P. obliquiloculata and N. dutertrei that show ~2.9°C and ~2.5°C warming
since LGM, respectively. Both Mg/Ca of thermocline species and TEX86 exhibit a rise in
temperature during EH, followed by a decline during LH. These results imply that TEX86
plausibly reflects temperature at the thermocline close to the habitat depth of P. obliquiloculata
and N. dutertrei at ~ 100m water depth. The subsurface warming trend across the last glacial cycle
recorded by foraminifera and GDGTs at our our site is consistent with observations at other sites
in the IPWP region, indicating a coherent regional climate shift. Our study highlights the potential
of utilizing a multiproxy approach in temperature reconstructions to constrain proxy discrepancy
and provide a more comprehensive understanding of proxy-derived climate reconstruction.

Keywords : IPWP, LGM, Multiproxy, Mg/Ca, Foraminifera, TEX86.
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Sediment trap time series of alkenone-based paleotemperature proxy (UX's7) in
the northern South China Sea

Chia-Yu Chung?, Sze Ling Ho?

YInstitute of Oceanography, National Taiwan University, Taipei, Taiwan.

Abstract

UX’37 is a temperature proxy based on alkenones, a type of lipid biomarker, produced by haptophyte
algae. UX'57 is widely used to reconstruct past sea surface temperature (SST). The production and
sinking process of alkenones in the water column strongly influence the U¥'3; value in the
underlying sediments. Therefore, the temporal variations in the alkenone flux and the U¥'s7 value
of sinking particulate matter may shed light on the controlling factors of sedimentary U¥'s7, which
in turn will help improve the interpretation of U s7-inferred paleotemperature records. Although
many UX's;-based paleotemperature records have been generated for the South China Sea (SCS),
there is still a dearth of modern U¥'s7 time series here. Due to the high SST in the SCS which may
reach ~30C in summer, sedimentary U¥'s; values here are typically close to the high end of the
proxy scale, thus there is also a need to verify the applicability of the commonly applied U¥'s;
calibrations. In this study, we analyzed sinking particles collected by sediment traps (SEATS) al
2000 m and 3500 m water depths in the northern SCS to assess the temporal variations in alkenone-
based UX37. The samples were from November 2017-May 2020, with several gaps in the sampling
interval. Our preliminary findings indicate ~3 months and ~6 months of lags at 2000 m and 3500
m, respectively, corresponding to sinking rates of ~20 m/d, which are within the range previously
reported for the East China Sea (10-33 m/d). Therefore, despite the uncertainty in the determination
of time lag due to the discontinuity of our time series, we adjusted the alkenone time series to
account for the sinking time. The adjusted time series show that the peak alkenone fluxes occurred
in Sep-Nov 2017 (trap-2000 m) and Jun-Sep 2017 (trap-3500 m), while primary production peaked
during winter. The correlation between UX's; and SST is generally low (r? = 0.2 — 0.3). The Goiii
et al. (2001) calibration yields UX'37-SST values that closely match the SST during summer but are
higher than SST during winter. In contrast, the Sonzogni et al. (1997) and Miiller et al. (1998)
calibrations produce UX'37-SST values that are lower than SST during summer and higher than SST
during winter. Meanwhile, the SCS calibration by Pelejero & Calvo (2003) yields U '37-SST values
that are considerably higher than SST throughout the entire studied period. Next, we will compare
the UX'37 value of surface sediments near the sediment trap site with the flux-weighted UX 37 value
calculated from the trap time series to examine whether sedimentary U 37 here reflects annual or
seasonal SST. We will also discuss factors leading to the mismatch between the peak in alkenone
flux and primary production, and the absence of temporal variability in the U¥ 37 time series.

Key Words: U¥'37, Alkenone, Sediment trap, South China Sea
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Abstract
The southern South China Sea (sSCS), located at the margin of the warm pool, is influenced by the
East Asian Monsoon (EAM). In winter, aided by northeast EAWM, cold surface water is transporte
from the northern to the southern SCS along the coast, forming a west-east thermal gradient in the
surface ocean of the sSCS. This gradient formsa “cold tongue” extending offshore of Vietnam The
modern spatial extent of this west -east gradient increases with the intensity of the EAWM. At the
same time, strong monsoonal winds cause vertical mixing in theupper water column, which in turr
affects the thermal gradient of the upper water column due to the changes in  the depth of the
thermocline and the mixed layer. Thus, west-east and vertical thermal gradients have been used to
investigate past changes in the EAWM. However, proxy differences have been reported for this
region, suggesting that reconstructions may be proxy -specific. Therefore, in this study, we
reconstruct the upper ocean t emperature at two sites in the sSCS (MD97-2151 and MD01-2390)
based on planktic foraminifera | Mg/Ca and biomarker -based proxies (algae-based UX, and
archaea-based TEXgs). We focus on the temporal evolution of (1) the west-east thermal gradient
and (2) the upper water column vertical thermal gradient over the last glacial cycle . Temperature
records based on U, and Mg/Ca of surface dweller indicate a comparable decrease in the west-
east thermal gradient evolution since the last glacial maximum (LGM) , suggesting a general
decrease in the intensity of the EAWM since the LGM. However, the fluctuations across the
deglaciation derived from these two proxies are anti-correlated. The vertical thermal gradients
inferred from biomarker proxies (U%;, and TEXgs) and foraminiferal Mg/Ca records of surface- and
thermocline-dwelling species all show a decreasing pattern since the LGM, except those based on
Pulleniatina obliquiloculataat site MD97-2151. The amplitude of vertical thermal gradient change
also varies between approaches (biomarker vs . foraminifera) and between sites. In summary, our
study shows that the thermal gradient approaches based on both biomarker and foraminifera  do
yield broad agreement in the reconstructions of glacial-interglacial EAWM evolution but not the
amplitude of change or millennial variability. Proxy mismatch may be due to proxy calibration,

and/or different seasonality and habitat depth recorded by the proxy carriers.
Keywords: South China Sea; East Asian Monsoon ; Seawater  temperature
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over the past 24 kyr
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Abstract

The evolution of upper ocean (surface-subsurface) thermal gradient (AT) in the South China
Sea (SCS) has been used to reconstruct past variability of the East Asian Winter Monsoon (EAWM).
The effect of EAWM is particularly strong in the northern SCS (nSCS), but there is a dearth of paired
surface-subsurface paleotemperature records here. In this study, we aim to fill in the data gap, while at
the same time also assess the spatial representativeness of paleotemperature records in the study area.
To achieve our goals, we generate multi-species Mg/Ca temperatures using a sediment core from the
nSCS (MD97-2146), which is ~140 km away from site MDO05-2904 where Mg/Ca temperatures
(Mg/Ca-Ts) were previously published. AT is calculated as the difference in Mg/Ca-T between surface-
dwelling Trilobatus trilobus and thermocline-dwelling Pulleniatina obliguiloculata and
Neogloboquadrina dutertrei. According to modern-day studies, T. trilobus likely records the annual
mean sea surface temperature (SST), while P. obliquiloculata and N. dutertrei likely record the winter
thermocline temperature. The Mg/Ca-SST record of T. trilobus shows typical glacial-interglacial swing
from colder Last Glacial Maximum (LGM) to warmer Holocene, which is similar to the Mg/Ca record
of surface-dwelling G. ruber from nearby site MD05-2904. Mg/Ca-subsurface Ts (subTs) of N.
dutertrei show a cooling trend from 24 kyr to ~10-6 kyr and a warming trend after ~6 kyr. Meanwhile,
Mg/Ca-subTs of P. obliquiloculata show instead minimal variability with an average temperature of
21.5 + 0.2 (20) °C throughout the past 24 kyr. This is in contrast to the Mg/Ca-subT record of P.
obliquiloculata at nearby site MD05-2904, which shows more fluctuations and temperature minima
during the LGM and Late Holocene. Due in part to the strong glacial-interglacial change in T. trilobus
record, the overall pattern in the calculated AT at our study site is the same for both P. obliquiloculata
and N. dutertrei but with a larger magnitude of change in AT trilobus-N.dutertrei- That is, AT increases from
the LGM to the Holocene. Whilst the general trends in AT based on both thermocline dwellers and of
both sites are in broad agreement, the ATT trilobus-P.obliquiloculata Fecord from site MDO05-2904 and
ATr tritobus-N.dutertrei record from our site diverge from each other during several time intervals. In
summary, the comparison with MDO05-2904 demonstrates that foraminiferal Mg/Ca-based
reconstructions of upper ocean temperature in the nSCS are spatially representative. SST records are
more comparable between sites than thermocline temperature records derived from P. obliquiloculata
and N. dutertrei. Thus, a better understanding of the ecology of thermocline dwellers will help tc
constrain the interpretation of thermocline temperature records. Despite the aforementioned differences
the foraminiferal Mg/Ca AT records at both sites indicate an overall increasing trend in the upper ocean
thermal gradient, implying that the EAWM intensity has been decreasing over the past 24 kyr.

Keywords: Mg/Ca, upper ocean thermal gradient, northern South China Sea, LGM
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Abstract

Methane hydrates are widely distributed in the South China Sea (SCS) and the
tectonic transition in this area may affect the origin of methane in marine sediments.
Because the communities in passive (FR) and active (FWCR) margins off southwestern
Taiwan were shifted and diversified during burial processes, we hypothesized that
microbial differentiation in marine sediments from FR and FWCR would impact organic
matter utilization and the origin of methane. We conducted incubations with 3C-
labelled methanol, methylamine, acetate, and glucose with slurries from three depth
intervals (5, 50, and 120 mbsf) sampled from both sites to reveal connections between
community structures and potential metabolic pathways. We found that methyl-based
methanogenesis occurred only in incubations from 5 mbsf in FR, which had an increased
proportion of Methanococcoides spp. In contrast, newly produced methane was not
detected in other incubations, and we inferred that fermentation was the primary
process consuming methyl compounds due to the accumulation of 3CO,. Methyl
compounds were also assimilated and accumulated in microbial biomass at rates
ranging from 7.9 x 10 to 2.1 x 102 mg C/day and 2.9 x 10 to 3.3 x 10* mg C/day in
incubations from FR and FWCR, respectively. In acetate and glucose incubations,
heterotrophs were the dominantly enriched groups at both sites and depths. Our results
demonstrate that variable microbial communities between tectonic settings affect
degradation rates and metabolic pathways of organic matter in marine sediments. In
situ methanogenesis is a source of methane in the passive margin, while the active

margin may rely on thermogenic methane from the deep reservoir.

Keywords: South China Sea, organic compounds, methane, active/passive margins
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Abstract

Infragravity waves (IGWs) are low-frequency ocean waves for 30 seconds or longer and can
travel great distances without losing energy . They are typically generated by the non -linear
interaction of ocean waves and modulated by water depth. IGWs play a role in ocean dynamics and
significantly impact coastal hydro-sedimentary dynamics and ice-shelf collapse. In addition, IGWs
can enhance the mixing of ocean water and redistribute nutrients and temperature through different
water layers. Because IGWs will generate a detectable seafloor signal across the ocean the seafloor
seismometric observations can provide long-term monitoring of IGW energy.

Weanalyzed the IGWSs recorded at the 45 ocean bottom seismometersof the Dense Oceanfloot
Network System for Earthquakes and Tsunamis (DONET) . Deploying in the seismogenic area of
the historical Tonankai and Nankai earthquakes DONET consists of 22 seismometric observatories
across the Kumano forearc basin (DONET1) and 29 observatories offshore the Kii peninsula
(DONET2). The spectral analysis applied to the DONET seismograms shows that the main
frequency band of the IGWs recorded at DONET stationsis within 0.005 and 0.03 Hz. Furthermore,
the strength of IGWSs exhibits an annual variation. Through the DONET data, IGWS’ energy is
relatively vital in winter and low in summer. The peak frequencies of IGWSs show a systematical
decrease with increasing water depth. Using the dispersion relation, we retrieve the phase velocitie:
of the peak IGWs ranging from 81 to 153 m/sec for the sites within the forearc basin and along the
continental slope.

We calculate the incoming direction and phase velocities of IGWs by employing the
beamforming algorithm with cross-correlation functions (CCFs). Following Tonegawa et al. (2018
we use bathymetric relief to form wave dispersion and calculate the theoretical group velocity. The
ray path is retrieved by solving the eikonal equation to each grid , and then we can locate the
excitation of IGWSs. With the DONET seismograms, we reproduced the evolution of daily excitatior
locations from 2017 to 201 8. We found that IGW energy constantly transports within the Pacific
Ocean with the secular atmospheric condition. For the northern Nankai trough location, the IGWs
primarily originate from the western coast of South America. Minor energy of IGWs can also be
converted from the coast ofthe Aleutian islands. Furthermore, tropical cyclones will generate local-
to-regional event-type excitations that last for a limited time.
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Abstract

The habitat's ability to support life is called habitat suitability (HS). HS modeling is being used
more to predict species distribution patterns, where data are scarce, for marine ecosystem management
to directly support sustainability development goal 14 (SDG14). The objectives of this study were tc
compare two HS approaches: arithmetic mean model (AMM) and geometric mean model (GMM) to
understand the spatial distribution pattern for Mene maculata (moonfish) in terms of catch per unit
effort (CPUE) from months of high catch, January to April, 2014 to 2019 in the Southwestern Taiwan
(SWT) region and to choose the better HS method for abundance prediction. SWT is a crucial region
due to the Kuroshio current, South China Sea current, monsoon, and China coastal current. Moonfish
in native to Taiwan and a recently a popular commercial fish species. Satellite-dependent remote
sensing data for eight oceanographic variables were analysed using generalized additive model (GAM).
Best three parameters (sea surface height SSH, mixed layer depth MLD, and pH) were chosen based
on the least Akaike information criterion (AIC), Bayesian information criterion (BIC), and Generalized
cross validation (GCV) to model the moonfish habitat. GMM with SSH and MLD had a higher R?=0.91
than AMM. The multiple HS maps display that SWT is moonfish-friendly. January was the most
suitable month with highest prediction between 22°-23.5°N while April was the least. These results
have implications for spatial management closures in the SWT area, and future modeling
improvements may help use HS maps to manage fishing's impact.
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East asian four-finger threadfin has a high economic value in Taiwan. They are mainly
distributed in Japan, China, and Taiwan. Oceanographic conditions are one of a few factors
that can influence east asian four-finger threadfin distribution in Taiwan water. This study
was conducted on Chang-Yuen Rise, the coast of Taiwan by employing a generative
additive model (GAM). The logbook fishery data were collected from 2013 to 2017 and
eight oceanographic environmental data were used to understand habitat preferences and
distribution of east Asian fourfinger threadfin. The range of each habitat preference
performed sea surface salinity (32.8-34.8 psu), eddy kinetic energy (0.08 m?/s?), northward
velocity (-0.1- 0.3 m/s), eastward velocity (-0.1 -0.2 m/s), oxygen (205-217 mmol/ m3), sea
surface temperature (20.2-22.3 °C), sea surface chlorophyll (0.3-0.5 mgm™®), and sea
surface height (0.55-0.62 m). January performed a high distribution in comparison to other
months. The high distribution was mainly observed at 24 °N and 120 °E. These findings
may add more the understanding of the oceanographic influence on east asian four-finger
threadfin for fishery management and to help promote in sustainable development goal
(SDG) 14 for sustainable fishery in Taiwan waters.

Keywords: oceanographic environmental factors, Eleutheronema rhadinum, GAM,
Chang-Yuen Rise
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Abstract

Several marine and freshwater sources have observed zooplankton carcasses produced
by both natural and anthropogenic influences. In some marine habitats, such as
hydrothermal vents, the mortality of mesozooplankton is still unclear. Zooplankton
mortality has been observed at a number of hydrothermal vents in the deep ocean. The
present work represents a pilot study to quantify the mortality of mesozooplankton at a
shallow active hydrothermal vent of Kueishan Island, northeast Taiwan. The study
considers a number of environmental factors and mesozooplankton samples taken from
surface waters at three different locations around the island (hydrothermal vent site, off-
vent site, and adjacent coral reef site) during the northeast-southwest monsoon (April)
transition period and southwest monsoon prevailing period (June). The key findings

demonstrated that mortality was higher at stations affected by hydrothermal vent
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effluents during both sampling seasons. The average mortality of total mesozooplankton
showed seasonal variations with high mortality in April (50.03 + 47.5%) with high
fluctuations and lower mortality in June (25.59 + 21.67%). Furthermore, a comparison
of the mortality of dominant mesozooplankton taxa demonstrated geographic
differences during both sampling periods. In April, mortality of mesozooplankton was
highest at a hydrothermal vent site (82.18%), followed by the coral reef site (46.93%)
and then away from the island offshore (46.60%). In June, hydrothermal vent sites
accounted for the highest mortality (55.98%), followed by offshore and coral reef sites
(30.46% and 22.71%), respectively. Sampling at different monsoon periods with their
distinct changes of environmental variables were used to compare the mortality of
various zooplankton taxa. During both sampling periods, acidified seawater from mixed
hydrothermal vents (low pH) had a significant impact on copepod mortality. Owing to its
accessibility and a shallow epipelagic layer that was directly influenced by HV waters,
the current study gave unique insights into the resilience of the pelagic environment

around a hydrothermal vent in shallow seas.

Keyword: Hydrothermal vents; Mesozooplankton; Natural mortality; Neutral red stain; Vital

staining.
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Abstract

The extreme environment of shallow water hydrothermal vents off Kueishan Island 1s a natural
laboratory to understand the effect of acidification and other global change factors. The
azooxanthellate Scleractinia 7ubastraea aurea is found abundant in this unique extreme
environment. In the present study, we tried to analyze the influence of shallow water
hydrothermal vent waters off Kueishan island in structuring the bacterial communities
associated with the coral. After cross-transplanting the coral from HV to Fulong and Fulong
to HV, we analyzed the changes in bacterial community structure. Using 16StTRNA gene
primers, we amplified the V1-VO full-length (~1.5 kbp) 16S rRNA gene, following the SQK-

LSK109 protocol (Oxford Nanopore Technologies, Oxford, UK) we performed nanopore
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sequencing libraries. No significant difference in alpha diversity indices was observed between
coral samples after transplantation.  Su/furovum and Endozoicomonas were dominant in the
coral samples collected from the HV site, while Rugeria was abundant in the coral samples
from the Fulong site. However, on cross-transplantation, we observed a constant decrease in
the abundance of Su/furovum and an increase in Endozoicomonas abundance in the corals
transplanted to Fulong from the HV site, while we observed an increase in Su/furovum
abundance in coral samples moved to the HV site from Fulong. Our current results clearly
demonstrate the influence of vent water on the bacterial community composition of T. aurea.
However, our further analysis will help to fully understand the impact of vent water chemistry

and the role of dominant bacterial groups in host resilience.
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Abstract

Microplastics (MPs) are persistent contaminants found in freshwaters and the oceans
from anthropogenic sources worldwide. Microplastics contamination in ecosystems has
emerged as a global environmental issue. While increasing research focused on the ecological
consequences of plastic pollution, health-related implications of plastic pollution have been
somewhat overlooked. In this study we evaluated the effects of polyethylene microplastic
contamination on microbial, physical, biochemical characteristics of the hydrothermal vent
crab Xenograpsus testudinatus over a 7-day food exposure. Different concentrations (0 %,
0.30 %, 0.60 %, 1.0 %) of polyethylene microplastics were used for feed intake experiments.
Oxford Nanopore Technology full length sequencing of the 16S rDNA gene was used to
explore the changes of the microbial composition in vent crab tissues. At the phylum level, the
content of Firmicutes significantly decreased in the digestive gland tissue. Furthermore, the
predicted function of genes in the microbial community were significantly influenced by MPs.
In contrast, were 8 functions in gill and 11 functions in digestive gland tissues identified at low
and high intake levels. The dominant function of methylotrophy, dark thiosulfate oxidation,
dark oxidation of sulfur compounds, aromatic hydrocarbon degradation and aromatic
compound degradation were significantly increased at high intake levels in the digestive gland.
These findings indicate that microplastic ingestion causes not only a short-term decrease in
energy intake for crustaceans, but also a change in microbial communities and their functions.
This study provided a first account on the toxicity of MPs in a hydrothermal vent crab to aid in
the assessment of health risks provided by polyethylene MP to marine invertebrates.

Keywords: Polyethylene, Oxford Nanopore Technology, Chemoheterotrophs,
Functional group, Xenograpsus testudinatus.
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Impact of ocean acidification on mortality rate and offspring of spiny lobster
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Abstract

The Panulirus Homarus commonly known as the spiny lobster are commonly found in the

Indian and Pacific Oceans and are some of the most sought-after seafood in the market. The
economic value and demand for spiny lobster will increase as the global population grow. With
global warming and rising sea temperatures, ocean acidification (OA) has shown to threaten
crustaceans’ survival rate and their offspring. Here we conducted controlled pH exposure
experiments on 120 young spiny lobsters (20 spiny lobsters (6.0-8.5cm carapace length) per tank,
three tanks at pH 7.5 and 8.0 respectively) which were kept in 1000-L tanks continuously
supplied with coastal seawater with pH 8.0~8.1. We investigated mortality rate and spawn rate of
spiny lobsters exposed to pH 7.5 and pH 8.0 treatments for 1 year. Lobsters reared at pH 7.5 (77
+10%) had a high mortality than those reared at pH 8.0 (43 £10%). Surprisingly, we found that
nine spiny lobsters successfully berried eggs from both pH 7.5 (four mother lobsters) and pH 8.0
(five mother lobsters) treatments. We observed that spiny lobsters were able to carry offspring
and phyllosoma once hatched they were unable to survive 24 hours at pH 7.5 or 8.0 seawater
tanks. However, phyllosoma hatched from pH 8.0 tanks can live up to 10-14 days. The results
reveal that ocean acidification may significantly affect survival rate of future spiny lobsters and
their offspring.

Key Words: Ocean Acidification, offspring, Spiny Lobster, Phyllosoma, Mortality
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A new cryptic species of the pineapple fish genus Monocentris

(Family Monocentridae) from the western Pacific Ocean, with

redescription of M. japonica (Houttuyn, 1782)

Yo Su'® (#~* ), Hsiu-Chin Lin' (+k % ¥ ), Hsuan-Ching Ho** (= = &)
'Department of Marine Biotechnology and Resources, National Sun Yat-sen University,
Kaohsiung, Taiwan
*National Museum of Marine Biology & Aquarium, Pingtung, Taiwan.
3Institute of Marine Biology, National Dong Hwa University, Hualien, Taiwan.
*Australian Museum, Sydney, Australia.

Department and Graduate Institution of Aquaculture, National Kaohsiung University of

Science and Technology, Kaohsiung, Taiwan

Abstract

A new pineapple fish is described based on 26 type and 80 non-type specimens
collected from Taiwan, Vanuatu, the Solomon Islands, and Queensland, Australia. This
new species is sympatric with and similar to Monocentris japonica but can be
distinguished from the latter in having only 6 or 7 scales on the third scale row below the
lateral line; excisura notched and a small pseudo-excisura present on the sagittal otolith;
consistently greater head depth, body depth, postorbital length, dorsal-fin—pelvic-fin
length, and dorsal-fin—pectoral-fin length in proportion to standard length. A detailed
description and designation of neotype are provided for M. japonica. DNA barcoding
analysis supports the distinction of the new species with an estimated average COI gene

divergence of 3.6 % from M. japonica.
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Typhoon effects on bacterial diversity and community composition
between different water layers in the southern East China Sea

Yi-hsuan Lo, Chih-hao Hsieh

Institute of Oceanography, National Taiwan University
Abstract

In the west bound of the northwestern Pacific Ocean, the Southern East China Sea
(Southern ESC) is where typhoons frequently pass through, especially under the ongoing
climate change. Marine bacterioplankton, as one of the fundamental primary producers
and decomposers, stabilize the marine ecosystem via their high diversity and complexity.
Nonetheless, few studies look at the relationship between typhoons and the marine

bacterioplankton community due to sampling difficulties.

Cruise OR1 Cr1201 and Cr1201-2 in July 2018 were set to capture the effects of
super typhoon Maria. Pre- and post-typhoon of bacterioplankton samples were collected
in 8 stations with 4 water layers (e.g., Surf, DCM, Mid, Bot) in each station. Meanwhile,
CTD was used to collect the physicochemical parameters for environment description.
We then employed high-throughput sequencing techniques on the V4-V5 region of 16S

rRNA to obtain the diversity and community of bacterioplankton.

Overall, the physicochemical parameters (e.g., temperature, salinity, fluorescence,
DIN, etc) appeared not much different before and after the typhoon in the whole southern
ESC but more locally in different stations, especially stations with upwelling. However,
the variation within different layers still existed and seemed to be the main driving force
to separate bacterioplankton communities. We also found that there exhibited a positive
correlation between physicochemical dissimilarity and community dissimilarity in the

middle and bottom layers, but not in the surface and DCM layers.
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An Assessment of Poleward Migration’s Possible

Impact on Typhoon Intensification under Global

Warming

I-1 Lin"", Suzana J. Camargo’, Chun-Chi Lien', Chun-An Shi', & James P.

Kossin’

!Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan
2|_amont-Doherty Earth Observatory, Columbia University, Palisades, NY, USA

3The Climate Service, Durham, NC, & University of Wisconsin-Madison, USA

Hosting 60% of world’s most intense and destructive (Category-5) tropical cyclones (TCs),
the western North Pacific Ocean is an important TC basin. Understanding how global
warming may influence the intensification of future WNP TCs (aka typhoons) is crucial.
Nevertheless, typhoons are also projected to move northwards, i.e., poleward migration,
under global warming. This concurrent northward movement adds additional
complexity to an already challenging problem. This research investigates the possible
impact from poleward migration to future typhoon’s intensification over the western
North Pacific Ocean. Both moderate, i.e., Representative Concentration Pathway (RCP)
4.5 and strong (RCP 8.5) CO2 emission scenarios under the Coupled Model
Intercomparison Project 5 are investigated.

Reference:

Lin, I-I*, Suzana J. Camargo, Chun-Chi Lien, Chun-An Shi, James P. Kossin, Poleward
Migration as Global Warming’s Possible Self-Regulator to Restrain Future Western
North Pacific Tropical Cyclone’s Intensification, NPJ Climate and Atmospheric Science,
2023.(in press)
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Enhancing the ENSO Predictability beyond the Spring Barrier

and the Impacts of Extratropical Precursors

Yu-heng Tseng

Institute of Oceanography, National Taiwan University

Abstract

El Nifio-Southern Oscillation (ENSO) is the dominant interseasonal—interannual
variability in the tropical Pacific. However, ENSO predictability has been reduced in the
215t century, and the impact of extratropical atmosphere on the tropics has intensified
during the past 2 decades, making the ENSO more complicated and harder to predict.
Here, by combining tropical preconditions/ocean—atmosphere interaction with
extratropical precursors, we provide a novel approach to noticeably increase the ENSO
prediction skill beyond the spring predictability barrier. The success of increasing the
prediction skill results mainly from the longer lead-time of the extratropical-tropical
ocean-to-atmosphere interaction process, especially for the first 2 decades of the
215t century. The impacts of Central Pacific (CP) and Eastern Pacific (EP) types of ENSO
predictions are also investigated. The forecast of CP indices has overall higher skills than
that of EP indices due to the higher persistent forecast skill. At lead time beyond 6-month,
the predictability of CP indices can be greatly enhanced by including the extratropical
precursor from the North Pacific, confirming the ocean-atmosphere interaction
associated with North Pacific Oscillation (NPO)/Victoria Mode (VM) evolution. The
predictability of EP indices can be moderately enhanced by including the extratropical
precursor from the south, resulting from the charging of the equatorial Pacific. We also
find that the predictability of CP indices does not significantly decrease after 2000 while
the predictability of EP indices drops dramatically, suggesting the strengthening impacts
of NPO/VM on the CP-ENSO in the recent two decades.
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Gravity and oceanic eddy fields determined from the SWOT altimeter measurements:
calibration, validation, and application to oceanic science
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Abstract

The SWOT satellite, known as Surface Water and Ocean Topography, was launched on
December 16, 2022. It uses radar interferometry to measure surface water heights over a wide
swath. The Ka-band Radar Interferometer (KaRIN) onboard the SWOT satellite provides high-
precision height measurements on the earth’ s surface. The mission also carries a
conventional altimeter (Poseidon-3C) operating in the Ku and C bands. The wide-swath
altimeter can observe up to 120 km (with a 20 km gap near the ground track) and has a spatial
resolution of 2 km x 2 km on the sea surface and 500 m on land water bodies. This provides
a significant improvement in the resolution of oceanic surface variations by an order of
magnitude compared to traditional altimeters. It can detect mid-to-submesoscale oceanic
eddies and seafloor features, which were previously indistinguishable using sea surface height
measurements from conventional altimeters. The SWOT satellite will observe high-resolution
heights of land water bodies, contributing to the study of climate change and global freshwater
distribution and storage changes. The first phase of SWOT will be a three-month fast-sampling
phase, followed by a three-year science phase for oceanographic and hydrological applications.
During the SWOT fast-sampling phase, the satellite will pass through the Western Pacific,
South China Sea, and waters surrounding Taiwan, which are known for their complex gravity
signals and active ocean eddies. In this study, SWOT sea surface height observations collected
during the fast-sampling phase will be used to determine ocean gravity anomalies and eddies
as part of the calibration and validation (cal/val) activities of the mission. The NYCU and
IONTU teams plan to validate the SWOT sea surface heights by collecting sea surface height
data using R/V Ocean Researcher II in June 2022 and computing gravity anomalies using two
independent methods. The accuracy and resolution of the ocean gravity field will be evaluated,
and the Pyeddytracker (PET) method will be used to verify eddy identification. Shipborne
gravity anomalies will be used to assess the results in the entire South China Sea region.

SWOT & » S Ry RIEVKESH U IR 2 > 5L 2022 48 12 H 16 HE85T - 4
EEHEZE FANERZ EISHKEEE - SWOT #r2 EREHEEY Ka IR EE T
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Bottom Ekman Layer in the Wind Field of Tropical Cyclones:

QuikSCAT Observation and the Implication of Coastal Storm
Surges
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An idealized tropical cyclones (TC) has a symmetric wind field. However, friction
plays an important role near the sea surface so that the balance between pressure gradient
force and Coriolis force has to be modified. The result is a bottom Ekman layer in the

atmosphere where wind flows obliquely to the isobar with an inflow angle.

From the completely reprocessed NASA QuikSCAT ocean surface wind vectors, the
Joint Typhoon Warning Center and National Hurricane Center best track data in the
Northern Hemisphere, the surface wind characteristics of the category-5 TCs with respect
to the storm track are identified as: (1) motion-relative wind speeds over 40 m s with
strongest mean winds to the right of the storm track, (2) left to right asymmetry and front
to rear symmetry in the mean wind speeds, (3) largest motion-relative inflow angles (30°-
40°) in the right-rear quadrant, and (4) smallest inflow angles (0°-10°) in the left-front
quadrant. The combined storm translational velocity (~5 m s™) and wind vector shows an
increase (decrease) of the motion-relative inflow angle in the rear (front) quadrant, a low
(high) speed of outer (inner) core’s wind vector in the right-rear quadrants, with

associated larger (smaller) inflow angle.

As the second part of this study, the bottom Ekman layer and the inflow angle is used
in the wind stress that forces storm surges. Based on the reciprocal Green’s function
approach developed by the author, the storm surge around Taiwan can be calculated
promptly. The result shows atmospheric pressure plays a more important role than the
wind stresses. The improvement after considering the inflow angle will be discussed in

this study.
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Rapid surface warming of the Pacific Asian marginal seas since

the late 1990s

Chau-Ron Wu
Dept. of Earth Sciences, National Taiwan Normal University

Research Center for Environmental Changes, Academia Sinica

Abstract

The East Asian marginal seas gain heat from the warm pool via intrusion of the
Kuroshio Current and play an important role in regulating regional climate. Here, we
show that the sea surface temperature rise of the East Asian marginal seas, especially in
areas where the Kuroshio intrudes, has far exceeded the rate of global ocean warming.
We attribute this to warming of the Atlantic since the 1990s, which has affected the
Pacific atmosphere via trans-basin effects. Intensified trade winds warmed the Pacific
Warm Pool and caused the surface Kuroshio and the regions where it intrudes into
marginal seas to warm rapidly in the late 1990s. The impacts of the Atlantic Ocean on
the Pacific, Kuroshio, and East Asian marginal seas are greater than those of global

warming and have occurred more rapidly.
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Nitrogen species in sediment pore waters of the Danshuei River
Estuary, Northern Taiwan.
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Abstract

The Danshuei River Estuary (DRE) in northern Taiwan is a seriously eutrophic
estuary. This study examined the dissolved N species (ammouium, nitrite, nitrate
and DON), redox potential, dissolved Fe and Mn in sediment pore water (SPW)
of the upper, the middle and the lower estuary of the DRE. The TN, TOC and grain
size in the core sediment samples were also analyzed. The redox potential of the
three SPWs ranged within -139 ~ -369 mV, anoxic environment. The SPW of the
upper estuary enriched an extremely high ammonium and DON concentrations,
up to 6550 uM and 2050 uM, respectively. Both concentrations in SPW of the
middle estuary significantly reduced to less than one third value of the upper
estuary. The total dissolved N (TDN) concentrations of the three SPWs were
chiefly dominated by ammonium and DON concentration, accounting for 65-99%
and 1-34% of TDN pool, respectively. The DON and TN profile in core sediment
of the upper estuary indicate that the remineralization of organic N significantly
occurred in the core sediment of the upper estuary. The remineralization of DON
and TN in core sediment of the upper estuary provide the ammonium source to
the deeper layer sediment. While, the ammonium diffusion to the water column
of the middle and the lower estuary. The diffusion flux at the upper estuary
ranges within -4.99 ~ 1.75 mmole N m2d, and ranges within 0.34 ~ 0.57 mmole
N m2d? at the middle and the lower estuary.

(Keywords: nitrogen species, sediment pore water, DON, remineralization, the

Danshuei River Estuary)
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Seasonal variations of nitrous oxide in a populous urban estuary and its adjacent sea
Hsiao-Chun Tseng 1", Yokie Tai Yuh Han'T, Chia-Chia Lin', Gwo-Ching

Gong'?

1 Institute of Marine Environment and Ecology, National Taiwan Ocean University,
Keelung, 20224, Taiwan
2 Center of Excellence for the Oceans, National Taiwan Ocean University, Keelung
20224, Taiwan.

Abstract

The first investigations of seasonal N,O variations and water-to-air fluxes in the
Tamsui River estuary and its adjacent sea were carried out in this study. In the Tamsui
River estuary, the concentration of N,O decreased with increasing salinity. The seasonal
variations of N;O concentrations in the estuary were 46.8—148.5 nM in autumn, 15.9-
82.5nMin spring, 11.0-42.0 nM in summer and 13.1-120.6 nM in winter. When salinity
regressed to zero, N2O concentration was highest in autumn, followed by winter, spring,
and summer, which might be influenced by the DO and NOs concentrations as well as
temperature. Because of mountains occlusion, the seasonal variations in wind speed
were not large in the Tamsui River estuary. Seasonal variations of N,O fluxes in the
estuary were 10.9-35.6 umol m2 dtin autumn, 2.8-15.1 pmol m2 d?in spring, 2.4-9.5
umol m2d?in summer and 2.7-26.8 umol m2dtin winter. In the adjacent sea of Tamsui
River estuary, seasonal average N>O concentrations in the surface seawater were
10.3+£0.2 nM in autumn, 11.6x1.2 nM in spring, 11.4£0.7 nM in summer and 13.8+0.9
nM in winter, with no significantly seasonal changes while wind speed varied greatly
seasonally. Seasonal variations of average N2O fluxes in Tamsui River estuary’s adjacent
sea were 40.3+0.7 pmol m?2 dtin autumn, 19.7+2.1 pmol m2 d* in spring, 20.9 + 1.3
umol m2 dlin summer and 49.0+3.3 pmol m? d? in winter. As a result, seasonal
variations in N2O fluxes in the estuary were dominated by N>O concentrations in the
water, whereas in the sea, it was dominated by wind speed. Overall, the Tamsui River
estuary and its adjacent sea were net sources of atmospheric N2O with annual average
fluxes 10.6+6.7 and 32.5+14.5 pumol m2 d}, respectively.
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Deciphering terrestrial source strength from coastal water
composition

Kuo-Tung Jiann and Yu-Nu Huang
Department of Oceanography, National Sun Yatsen University, 804 Kaohsiung, Taiwan

Abstract

Monitoring terrestrial and/or anthropogenic inputs to the seas has been one of thefundamental
works in environmental studies. Because chemicals can undergo modification in estuaries before
reaching coastal area, studies with high spatial resolution in est uaries are needed in order to better
define actual (net) fluxes of chemicals transported to the seas. Although conducting full -scale
estuarine sampling is the ideal way to obtain flux results, it will take a great amount of effort and
resources, and some segments of specific estuaries have accessibility issues.

Coastal regions are extension of estuaries where water composition are resulted from mixing
of estuarine and coastal endmembers . Regional water masses, coastal current, tides, and source
strength all contribute to the snap -shot water composition observed. However, it is difficult to
standardize sampling time with respect tophysical forcing at fixed monitoring locations. Therefore,
a procedure to standardize chemical composition in coastal waters is n eeded to assess their
variability and imply the results to land-ocean interactions.

In this study, temporally variable oceanic endmember s are identified using HYCOM water
characteristics and current information. Oceanic endmember concentrations are paired with coastal
water composition and linearly extrapolated to zero salinity, resulting in effective river endmembel
concentrations (EREC) for each coastal location with a known riverine input. Results are comparec
with past estuarine studies with better spatial resolution. Differences of ER EC between those
obtained from coastal and estuarine studies vary with chemical parameters and locations. Chemica
being generally considered having “conservative” behavior have smaller EREC difference,
validating at least partially those coastal water composition that allow for the assessment of

terrestrial source strength being compared spatially and temporally.
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Tracking the ocean circulation in the tropical and subtropical
Pacific Ocean with anthropogenic 23U — Preliminary results

Huei-Ting Lin and Yu-Chen Chou

Institute of Oceanography, National Taiwan University

Abstract

Changes in ocean circulation greatly impact heat and mass transportation,
influencing the marine ecology and human economy. Chemical tracers are powerful tools
to enhance our understanding of global ocean circulation, allowing us to validate the
acoustic flow meters and temperature-salinity-based density flow models. Here, we used
nuclear-test generated anthropogenic nuclide 2*°U, discharged at the Pacific Providing
Ground (PPG) from 1946 to 1958, to visualize the ocean circulation in the tropical-
subtropical Pacific Ocean. This talk will show the 23°U/?%8U profiles at Station ALOHA
near Hawaii, on the Kuroshio offshore of Hualien and southeast of Taiwan strait offshore
of Xiaoliugiu. Compared with the bomb-generated **C-dissolved inorganic carbon (DIC),
the two anthropogenic tracers show similar depth distributions but with significant
deviation, especially between 250 m and 500 m at Station ALOHA.. Since uranium is not
as bioactive as carbon, the deviation between 2*U/?3U and “C-DIC may result from
biogeochemical processes added to physical mixing. Across the Pacific Basin, 2°U/%8U
was high on the surface of the seawater in the southwest Taiwan but decreased
significantly at a depth of 90 m. In contrast, similarly high 2**U/?*8U on the sea surface to
a depth of 250 m was observed in the Kuroshio water. We attribute the differences
resulting from the high 2%°U/%%8U in the Pacific seawater and low 2°U/%8U in South China
Seawater. Our research is a step further in using anthropogenic chemical tracers to
validate ocean circulation models, especially for the Kuroshio current, the South China
Sea, and the Pacific North Equatorial Current (NEC). We aim to enrich our understanding
of energy and mass transport, which will have future ecological and economic
implications.
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Marine organic particle interactions with pollutants:

microplastics and polyfluoroalkyl substances

Ruei-Feng Shiu (3535 %)
Institute of Marine Environment and Ecology, National Taiwan Ocean University,

Keelung, Taiwan

Abstract

Organic particles play critical roles in a variety of processes in the ocean, including
element cycling, carbon sequestration, food web dynamics, air—sea exchange, and
pollutant transport. Due to their amphiphilic nature, hydrophobic pollutants have been
found to preferentially associate with marine organic particles, thereby affecting the
distribution and ultimate fate of pollutants in the ocean. Our data suggested that
microplastics (MPs) can incorporate with marine organic particles forming plastic-gel
aggregates that enhance the vertical mobility of MPs including ocean surface to the
deeper ocean, or ocean surface to atmosphere environments. Additionally, our study
also examined the contamination distribution and partitioning of per- and
polyfluoroalkyl substances (PFASs) in the water and suspended particulate matters (SPM)
in Tamsui River. The positive correlation between SPM-bound PFASs and transparent
exopolymer particles (TEPs) content was observed, providing first evidence that TEPs
may accumulate and concentrate more PFASs on the SPM. Collectively, the data offers
information about the role of marine organic particles in determining environmental fate
of pollutants such as MPs and PFASs.
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Abstract

Sharks are meso-to-apex predators in marine food webs, serving a diversity of functions throughout
marine ecosystems. As a result, sharks are often considered sentinel species for evaluating the overall
health of a marine habitat and/or ecosystem. Relatively high levels of organic contaminants, such as
per- and polyfluoroalkyl substances (PFASs), have often been found in the tissues of many shark
species because of their longevity and slow growth and low reproductive rates. In this study, we
provide baseline information on 40 PFAS compounds measured in the shark tissues of five different
shark species collected from two distinct marine ecosystems: New York Bight (NYB), North Atlantic
Ocean and coastal waters of the Bahamas archipelago. The occurrence of PFASs was found 100% in
the collected samples (n=62), with 16 out of 40 PFAS compounds detected. The compound with the
highest concentration was PFOA (3.63t4.42 ng/g w.w.), followed by PFBA (2.27+2.12 ng/g w.w.),
PFBS (2.14+4.57 ng/g w.w.), PFTrDA (1.96+2.75 ng/g w.w.), PFHxA (1.85+1.59 ng/g w.w.), and
PFUNA (1.02+1.48 ng/g w.w.). Among the five shark species, Caribbean reef sharks caught in the
Bahamas show the lowest overall PFAS accumulation in their tissues. PFAS concentrations measured
in the other four shark species caught in NYB followed the order: common thresher > shortfin mako
> sandbar ~ smooth dogfish. Notably, 7:3FTCA was only detected in the NYB sharks. Ultra-long chain
(C>10) PFAS compounds exhibited a close correlation with stable isotope $*°N. Moreover, we found
that the ultra-long PFAS concentration was proportional to the total mercury concentration in
Caribbean reef sharks. Lastly, the percentage of linear PFOS (L-PFOS/3PFOS) was 79+8% in
Caribbean reef sharks, while the other sharks from the NYB contained >90% of linear PFOS. Also,
the value of %L-PFOS was positively correlated with 8'°N, indicating preferential accumulation of
linear form PFASs in biota. These findings highlight the impact of anthropogenic inputs on PFAS
distribution and accumulation in sharks from two important marine ecosystems, and also provide the
first baseline information on PFASs in sharks from NW Atlantic and correlate PFASs with other
important chemical proxies to refine our knowledge of PFAS accumulation in marine predatory fishes.

175



R CEEEE?
I ARRBREN RAESAE: IR ERRIIEE

Fe isotopic composition of East Asian anthropogenic aerosols: the preliminary study for

their contribution to the Northwestern Pacific Ocean
i3 2 and f/sfE 2

trhR e bR L, 2 BB REEEYT ST

LS

Rofr R R PR - REE AR AR EEEEILAFE  BFER
PRI Ry sRIB s g i B JRAY BT i | SR E R Ry (BRI S e E R
B SRS AT AR AR [E] i ZAYL A7 (B (end member) AR E F5k |
FHF AN Ry SR BB LZ AR/ NESR BRI - BREEA FIR IS A NRIBEIR BB A R 5R
BV R R | R RIE ARy R S5 =) i ZRAY i ol o (B AR A A [EI AR SR
B IR R R AT R PR TR IS SR — 5 3 7TRiE
AR S SR R R R AL ZRAH K TR AE SR A RIB Y s3R E{i ZR A Ul
{EREY -4.5%0 » FEETR B P B O VAR S RPABE R AR - H EZ AR/ 1
pm BYSERE B o R/ INERCRIZD R R E /] - BEZR R R A\ Rl SRS 8
HYRIE = 2 88% (Bl TR M AR RIBEE S IR AR RIB E0I(
(R 12% > EEAVEFERBEAR Ra o TR -

176



B EY SRR
FESRIS 0L S SRR T PSR R B R B R~ Z it
EX Vg0 S

FEHE - BEE
BT PUREE R A TR A TR

W OE

TERBREBNE T W B EMBHEA S r el e BT AR - (HE4h
& EHRERE YIS B = 0T R ER} - BEYh > R 204E Y SURIEER - &8 A R
NE R KEEENTE YN RS - AF7E AR (E YR  R[E R ST B fE A ErR
& 2ALEIEN A YR ahE%E > R RIEHE(Echinometra mathaei) B C#EEHE
(Stomopneustes variolaris) FF N T#AEE Z Sl &RV E BB o FifE

JEIE BRI B R o R34 A FI AL TE R  ME/ORRELL25 CR B RIAR -

PL29 CRESE R RER R  SRULHIS /S 0" 1F A B EEEa&Em Wi E

SRR PSRy E R B EUEHER IR - TERETT 18K - B3R
EE@E/HEWJ@PFFE VI HINT G REUR > FEFTA B E T JHOER
BRI TR - S B R R HE £50.9% £ 5.8% - JEHE IS ah R 2 B AR 22

5 1225°CN » B \YEIEYTEIE K RIS R AT YR O SUEIES - Al

Fé/22.25 mg/day/ind. ~ 1&E&Fy15.75 mg o WRDAHENVAG R /N2 AR iR
RAFE > R EIGEEMECRE R T - EYRehGERIE Kimsghn Mgz

N CIEEIE29°ClF AR YR BB RS ALRY NI I - (EAE25 O AR 22 - KI5t

TE29°CHIEE SR - AL YR e RERg Fmh25°C o Wt B i EHEA A4S -

IR RBIE IR ERERE) f535.68 mg/day/ind. » 1&E%29.77 mg - WIFE&ER L
FER NEA RS & EE S REE T » B D RIES) - Y - JBHERI U
DL ACRT T iES » REEHMEE R i S RSB AaHE SRy (= ah 2
RGN > TREEE = ERER BTN - AR BRI E R G DL SR S B R
VBRI fEF AL > DU et BRER (LAVIRIT: - S SR MYEHE S E A TRy

BRLRA B S SN ALY R e - 0 AT TR A R AR B E
SCWTFE ~ AU BVE R -

177

el



BFEY)EREER
BT RS R ER R AEI T A

B
BT BB A R B REF SR

m =

48 F 25 (oligotrich ciliates){E)&F BV R HE RN Al siHHY—3 77 > THEE
FHERAEYITERR R e E A ESR T L EE R Hs R e B ERE AT o '’
& (Noctiluca scintillans) » & B &/ HY200-2000 1 mZ [ > B—IEE K~ HEE
TCECGRIKIN Z i 0% (5) AR AR Y - fTER2MATE - e/ NEHE RE RN
TELEEHRE A AR < A RETR - ROtER R HAE 85 (naked ciliates)
e R JRRI I YAERNE A AL EARAVH#AS - 2811 > ROtaEd A RIRS T
(loricate ciliates) Z #& &1 T Ry HIEAR BESCRA 1% - ARWHSTIR 20204 SR EE S HHFE /10 55
7K B T WM B RS ERS (ARENERSREES) B ENE
b BHARREERIVEE R T A0 - HAEPKERES] 7310 cells/LHYE1E >
IRMAER e HFIAR R E - SRR S AR R ZE 8T
fHiFE > 2ERERD - ERZAVHSE > 320 cells/LHYE{EHFRAEE 2 - FHELHEH -
TER e AR RHHAR  ARUASESEA R ROtadI i T8 » BEUERtaE IR
SIS E AR T - s R RO aafe N A 2 iE AR T ROt
& RE G E - SEAHRRE RN TR -

178



NpA— NN/ \,-\-, A
s /iiq:@ L/, 2R
Rethinking the measurement of plankton’s grazing mortality

by dilution experiment
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and Evolutionary Biology, Department of Life Science, National Taiwan University,
Taipei, Taiwan; 3Research Center for Environmental Changes, Academia Sinica, Taipei,
Taiwan; *National Center for Theoretical Sciences, Taipei, Taiwan

Abstract

The dilution experiment is developed to estimate the grazing mortality of plankton
in a marine ecosystem. The key assumption of this experimental technique is that the
net growth rate of bacterioplankton (intrinsic growth minus grazing mortality) should
monotonically decrease with diluted predators. This straightforward assumption has
popularized the implementation of dilution experiment in estimating the grazing
mortality of bacterioplankton in marine ecosystems. However, conducting dilution
experiment is challenging as we found that about 50% of experiments do not yield a
decreasing next growth rate of bacterioplankton with increasing virus and heterotrophic
nanoflagellates (HNFs). As an attempt to explain these “unexpected” results, we build a
theoretical model to mimic the dynamics of bacterioplankton in the dilution experiment.
We propose two working hypotheses: (1) The community density of bacterioplankton
exhibits a cyclic behavior during the incubation period and improper sampling frequency
coincidentally captured the non-decreasing bacterial net growth rate; (2) Certain
bacterial taxa are released from grazing due to diluted predators so that total bacterial
density increases with diluted predators. These two working hypotheses remain to be
tested by further analyses on the dynamics of bacterial community density and the
compositional changes of bacterial community. In the future implementation of dilution
experiment, we argue that bacterial community density at multiple time point should

be collected to verify the estimate of grazing mortality.

Keywords:
Dilution experiment; grazing mortality; productivity; bacterioplankton;

phytoplankton
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Comparison of viral production and decay rates at the surface and bottom of
the euphotic zone in the summertime in the southern East China Sea

An-Y1 Tsai1*, Patrichka Wei-Y1 Chen, Madeline Olivia
Institute of Marine Environment and Ecology, National Taiwan Ocean
University, Keelung 202-24, Taiwan

Abstract
Viral dynamics are the result of the balance between the rates of viral production and
decay. Here, we have carried out independent measurements of viral production and
decay rates in different depths of the southern East China Sea in summer (August and
October 2021). In this study, the prevalence of viral abundance at the surface waters
(14.2~27.6 x 10° viruses mL1) was significantly higher than bottom of the euphotic zone
(2.9~12.6 x 10° viruses mL™2). As for Viruses to Bacteria Ratio (VBR) values, we found a
wide variability both at the surface (1.4 to 3.2) and bottom of the euphotic zone (2.1 to
16.2). The results of our study showed that at all stations examined, in the southern East
China Sea, the values of gross viral production (GVP) were significantly higher in the
sunlit surfaces compared to bottom of the euphotic zone. In particular, our analysis
indicates that there is no significant viral decay rates (VD) were observed in some regions
at bottom of the euphotic zone. Here we also provide a budget for viral abundance and
net viral production in different regions in the southern East China Sea. The GVP or VD
is not applicable in our case to explain VBR is high at bottom of the euphotic zone. The
mechanisms underlying VBR uncoupling, viral production and viral loss in marine

systems are still being investigated.
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submarine canyon
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lInstitute of Oceanography, National Taiwan University, Taipei, Taiwan

Taiwan Power Research Institute, Taiwan Power Company, Taipei, Taiwan
Abstract

Body size regulates all biological processes, including growth, reproduction,
metabolism, trophic interactions, etc., and is the master trait across organisms,
populations, and communities. Despite a rich literature on the impacts of human and
natural disturbances on body size, a clear knowledge gap is the effect of the submarine
canyons on the benthic size structures in the deep sea, hindering our understanding of
the ecological processes of these dominant ecosystems on the continental margin.
Therefore, we conducted repeated sediment sampling to compare meiofauna and
macrofauna biomass body-size spectrum, growth, metabolism, and size composition
from a high-energy submarine canyon, Gaoping Submarine Canyon (GPSC), and the
adjacent continental slope off SW Taiwan. The GPSC is a dynamic ecosystem connected
to a high sediment-yield small mountain river subjected to strong internal-tide energy,
swift bottom currents, frequent mass wasting events, and high terrestrial sediment
inputs. We found that the meiofauna and macrofauna were characterized by relatively
larger individuals dominating on the slope to smaller ones dominating in the canyon. As
aresult, the community biomass, secondary production, and respiration were depressed
with distinctive biomass-size composition in the canyon compared to the non-canyon
slope. The environmental factors related to internal tide disturbance (i.e., bottom
current velocity, duration of sediment erosion, or low light transmission) substantially
influence the body size composition of the canyon benthos, while food supplies (i.e., TOC
and C/N ratio) and sediment characters (i.e., grain size and porosity) correlated closely
with the slope communities. We concluded that the disturbed condition in the GPSC may
have wiped out or depressed the local benthic assemblages, and only the smaller, more
resilient species could persist. Our results also highlight that the alterations of the canyon
benthic community could be a reference to deep-sea ecosystems under anthropogenic

disturbances or global climate change.

184

el



BFEY)ERRE R
RN RERR OIRZ 8

ALK ~
BT IR ER AR 2

"W =

AN FGgEA R E S aw MBI A RN EK > &)1 2 /KR R 6z
A IS, > (/KBS (R L DA R BRI LY LB R & £ 0T - ELRE ez i 38 AR i AL
HYERE R Y A bR [SFAVERERE - & D EIHE 2R EHAVKEEAEAZ
— o BIEIARIR AR ERVER R AR (BREMKE 28 W HE A
BEEERHIBRAL - AR IV SRR LR #S VR G R DU B A EA
W SIE > LEYN > BRI N SR B T A IR LRI T BB - VR DU I BlE - 1T
SHETZ IR RAIRA Se AR - SR DU A BUE 2 ROKE BN X H Y - &
TEFARIH B b & & S S AT ~ AR DU B SO Ry AT e Y £ S B - B9
S > FMILL S bR KGR (E - &0 RIFRE B (pH 8.0) LU ER(EAH (pH
7.5) > iR EREL 1 MR FR A B W TR A R EER R RER S 28 K > SR E R
A EEREE PSR ~ RAGAEE - IE RN MERKIRES 2RI E > WEER
55 28 KRigar 40 (uZ BTG E M - MIBEREUR - B (CAHAVFER R H R
BRI Ry 72.5 LR 47.7% > ZRIM 3T B SR SR iR as 18 RIVFAFER
SECREET 1M H HRbEE FR FE I A M S0 R H84% - Br (LAl SRR S S
FRIEMEALAH - 1T R G S P A W 4 ] fE R 72 5 - B LAH Y S8R DU IR A4
IMEREE ~ FRAE T] LS AR ra P s B (G I RRR (sl - BURRZ (LIRS Ny i 2
FEIRE T - S t&AEan S DT - B bEMRAYINE » TR DUR CEUEREATEF 0 3
EARNIERALAE - T A A E AR R A= 5 » AT PR A [E] VR (BHR ~ 7R
SRR B ISR 8 - FR LR (AR OBl A B IR R B 3SR IR
B baH - AWTTEEE B IR EEERR (L% - AR A S AR b 2 1% - B
o B PR Z LY 2E - INIEIR R H BT /KA BB AR AR IR (B Y
KA B A RE e AT AV B TP TR -

RASEY : BR{L - FiR - B - wE

185



B ELEY)ERRE?
PR ABRERRICHR Lo P BREARYE

The effects of changes in nitrogen and phosphorus nutrient
concentrations on the diatom community in the Minjiang River

estuarine region

P g
IR B SEREARNE SRR P SEF e I SLE. i)

£ 2

o 23t d et AiEdec ) @Ry RBE L B0 B
ER 43T ”F’“’”ﬁ;ﬂ?“%%"ﬁéwﬁ’ﬁ&6 V39 B B g
* 5 AR BWEEE (Pseudonitzschia) 8 " 1 9 ' € iR L A%
S E 0 @ A peadaig L ikt (domoic a<:1d) eflag i 4 o T2 P‘J%iﬂf
EomEVERT L ERB N03 R o g d AteRi F]F Rk uai*% 4
SF R TR RERIPY L F AT N R AT S TRE R

-
200 ERILA N RF ROF R BHI AP RFFOEE 2 LT 8

FRADEREVREMAE R AN AT P 2014 &3 2019 F A5 AR A
FIHEE AT ARECRS B X B ¥ 23400 ) ~ilke » ¥ 4
He B B d s SApM R T dabAd chE& > FIREP T B4 A E G A

F
FOREVERG L T A ABEEY PR T BEBOERT > g1 F
dabAd +* BE 2 F -

186



BFEYS FmiB
PSRy R R A R T B

RERE:  PRESTE © TELT
B TR A IR SRR

Abstract

Diatoms, which are unicellular eukaryotes that perform photosynthesis, and have
the ability to convert CO> into organic carbon. The diatom genus Pseudo-nitzschia may
produce domoic acid, which has the potential to impact human health. The Matsu
Archipelago is situated in an eutrophic estuary off the Minjiang River, where harmful
algal blooms (HABs) frequently occur. The objective of this study is to explore the
variations in diatom communities over time, with a focus on Pseudo-nitzschia blooms, in
the Matsu Archipelago by employing both 18S rRNA V4 amplicon (qualitative method)
and microscopic observation (quantitative method), and to understand the mechanisms
underlying bloom formation. Sampling was conducted 91 times from August 2021 to
June 2022. The maximum diatom abundance was observed in early June 2022, reaching
4.3x10° cells L}, and the predominant genera were Chaetoceros and Pseudo-nitzschia.
Another diatom bloom was observed at the end of September 2021, with Pseudo-nitzschia
accounting for 88% of the total diatom abundance. The 18S rRNA amplicon data
identified P. cuspidata as the dominant species in September, while P. pungens was
dominant in June. Pseudo-nitzschia were more prominent in the 3-20 um size fraction
compared to the 20-200 pum size fraction. Canonical correlation analysis (CCA)
demonstrated that the abundance of Pseudo-nitzschia in both size fractions correlated

strongly with light.
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Bleaching in the mesophotic coral ecosystems from Xiaoliuqiu Island, Taiwan
Yan-Yu Chen'®, Stéphane De Palmas', Lauriane Ribas-Deulofeu!, Yi Wei!, Vianney
Denis!
Institute of Oceanography, National Taiwan University, Taipei, Taiwan

*Email correspondence: yanfish32@gmail.com

Mesophotic coral ecosystems (MCEs) have been proposed to shelter corals from
bleaching, yet, they are not immune to it. However, bleaching remains largely overlooked
at those depths due to accessibility and predictability problems. From early August 2022,
and for five consecutive weeks, shallow reefs in southern Taiwan were under Bleaching
Alert level 2 (the highest level from the NOAA Coral Reef Watch). A recently discovered
mesophotic community at -32 m was surveyed around Xiaoliuqiu island using 63
photoquadrats (0.25 m?) along three 20 m transects. Photographs were analyzed for
benthic composition and bleaching status (fully bleached, partially bleached, or recently
dead) using Coral Point Count with Excel extension software. Results showed a benthic
community dominated by turf algae (45.0%), followed by hard coral (19.8%) and
unstable substrate (18.7%). The coral assemblage was composed of Acropora tenella,
Anacropora spp., with rare occurrences of Leptoseris papyraceae and Psammocora
stellata. Numerous hard coral colonies were found to be bleached (24.9%), partially
bleached (10.1%), or recently dead (i.e., colonies colonized by filamentous algae, 11.2%)
resulting in almost half the coral assemblage suffering from the heatwave. The
investigated community appeared to be unique for the area and composed of coral species
preferentially found at mesophotic depths in Taiwan. Despite being protected from high
light intensity, coral assemblage suffers from severe bleaching (46.2%) suggesting that
some MCEs may suffer the same fate as their shallow counterparts and are in the same

need of conservation.

Keywords: MCE, the ‘deep reef refugia’ hypothesis, climate change, global warming,
deep reef
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Calcification of scleractinian assemblages across a

bathymetric and latitudinal gradient in Taiwan

Chia-Jung Tsai!, Yuting Vicky Lin!, Lauriane Ribas-Deulofeu',
Meng-Hsin Morris Wu'!, Vianney Denis!

Institute of Oceanography, National Taiwan University, Taipei, Taiwan

Abstract

In marine ecosystems, the calcification is a crucial ecological process contributing
to complex habitats with a high diversity. In tropical latitudes, scleractinians often
represent the main calcifying organisms. However, our understanding of how sub-optimal
environmental conditions influence calcification rates is limited. The expansion of coral
assemblages from low to high-latitudes at both shallow and mesophotic depths makes
Taiwan an ideal location to examine how calcification rates of scleractinians assemblages
vary with environments. Using CoralNet carbonate production estimates on photo-
quadrats from 65 sites, we evaluated the calcification rates of scleractinian assemblages
between shallow (5m-10m) and mesophotic (40m) depths and across eight regions
spanning tropical and subtropical latitudes (20.59 N-25.20 N). Our results showed higher
calcification rates at shallow depths compared to mesophotic depths. At shallow depths,
highest calcification rates were recorded in offshore tropical islands (Dongsha, Lanyu,
Ludao). In contrast, lowest rates were found at an offshore tropical island (Xiaoliugiu),
the tropical-subtropical transition (East), and the subtropical region of Taiwan (North). At
mesophotic depths, the calcification rates from the offshore island (Ludao) were higher
than in both tropical (Kenting) and subtropical (North) regions. Interestingly, at both
shallow and mesophotic depths, calcification rates did not vary along latitude. We
hypothesize that anthropogenic drivers may be responsible for the pattern observed while
contributing locally to the degradation of the coral assemblages. We concluded on the
urgency that management strategies take biological processes into account for the

sustaining functions of coral reef ecosystems.
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Abstract

The loss of resilience of benthic communities is often associated with their flattening,
but little is known about variations in structural complexity across natural environmental
gradients. Therefore, conclusions on a worldwide resilience loss of coral ecosystems
drawn from a few case studies cannot be generalized. Taiwan, located in a tropical-
subtropical transition zone, is an ideal location for examining the relationship between
the composition of the biotic assemblage and structural complexity. Using Structure-
from-Motion photogrammetry, we built Digital Elevation Models (DEM) at 25 plots (5 x
5 m) distributed across five coral regions (Kenting, Lanyu, Ludao, East, and North)
spanning a latitudinal gradient from 21.929 ° N to 25.144° N. From seven indicators, we
selected four sets of metrics (slope, profile curvature, planform curvature, and vector-
ruggedness-measure) to measure relevant facets of reef complexity from DEM. Benthic
composition was assessed by manually labelling orthomosaic images. We found regional
differences in rough-scale profile curvature, but only the rough-scale planform curvature
showed a negative correlation with increasing latitudes. Despite significant differences in
benthic composition, similar levels of fine-scale complexity were found in the different
regions. This suggests that contrasting taxa may provide equally important fine-scale
refuges. Overall, our results provide important insights into the role of high-latitude
communities under climate change under climate change and our understanding of

ecological phase shifts in transition zones.
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Impacts of turbulence induced vertical nutrient flux on

phytoplankton size structure in the Kuroshio east of Taiwan

Zhong kai Shiao! Chih hao Hsieh!23
1 Institute of Oceanography, National Taiwan University, Taipei City
2 Institute of Ecology and Evolutionary Biology, Department of Life Science, National
Taiwan University, Taipei City

3 Research Center for Environmental Changes, Academia Sinica, Taipei City

Abstract

Little research has been done in the Kuroshio passing eastern Taiwan investigating the
relationship among the three critical factors: turbulent intensity, nutrient flux and
phytoplankton size. We examine whether turbulence intensity will increase nutrient flux,
which will in turn affect phytoplankton size structure. To study the effect of nutrient flux
on phytoplankton growth due to turbulence, we collected water samples and turbulence
data from the KTV1 transect between 121.72° and 123° E at 23.75° N of the Kuroshio.
Nutrient concentration was determined by flow-injection analyzer, size of phytoplankton
is measured with FlowCam. We found that the nutrient concentration increased when
under strong turbulence. Due to the increased nutrient flux, the nutrient concentration
is raised. It can be inferred from the positive correlation between turbulence intensity
and nutrient flux. Nutrient availability makes the growth rates of different size groups of

phytoplankton, which leads to the differentiation of size structure.

Keywords: Turbulent intensity, Nutrient flux, Phytoplankton size structure
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Life-history traits, climate transitions and fishing effects on the

spatial synchrony of fish dynamics
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Spatial synchrony — spatially separated populations simultaneously exhibit similar abundance
fluctuations, is a common feature in population dynamics. The pattern of spatial synchrony can
vary under the influence of intrinsic and extrinsic processes. Here, we studied how spatial
synchrony respond s under three underlying mechanisms: life -history traits, climate change, and
fishing. We analyzed twenty-nine exploited and unexploited fish species, sea surface temperature
(SST), and wind speed from 1951 -2007 using data extracted from the California Cooperative
Oceanic Fisheries Investigations (CalCOFI). Our results revealed that local scale of spatial
synchrony (p,) decrease with increasing life -history trait values, mean ing that species with traits
related to k-strategy tend to have lower synchrony in nearby regions. As expected, climate changes
had modified spatial synchrony of fishes and environmental variables. Specifically, four of six
species (with complete spatial synchronypattern), SST, and wind speed show increase in synchron'
during the warm climate phase. Furthermore, the increase in synchrony of environmental variables
might further lead to the increase in synchrony of fish species. Fishing also had altered species’
spatial synchrony pattern, through affecting synchrony in local regions and its scale (the range that
population are highly correlated). Exploited species show higher p, than unexploited species, aftel
accounting for their life -history traits. We also apply an overlapping moving window method to
investigate whether higher harvesting intensity enhance d exploited species’ synchrony pattern.
When harvesting intensity increased, po of northern anchovy and Pacific sardine show ed an
increasing trend. On the contrary, Pacific hake and Pacific mackerel showed a decreasing trend. For
the spatial scale, only Pacific hake show ed an increasing trend with higher fishing intensity
However, northern anchovy, Pacific sardine, and Pacific mackerel all show ed a decreasing trend.
Those results indicate that life -history traits, climate change, and fishing can modulate the spatial
synchrony of fishes. Our findings highlight the importance of spatial synchrony in fishery
management, providing a useful criterion to evaluate species’ extinction risk.
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Abstract

Kuroshio plays a critical role in the ocean ecosystem, weather, and even climate in
the Western North Pacific through its significant heat transport and air-sea interaction.
The future change and dominant mechanism behind it under global warming remain
unclear. Some previous studies suggested a negative midlatitude wind stress curl (WSC)
tendency, potentially driven by El Nifio or Arctic Oscillation, may accelerate the Kuroshio
recirculation. The other studies found that the warmer subtropical mode water (STMW)
might be transported to the east of the Kuroshio in the East China Sea (ECS-Kuroshio)
along the isopycnals, enhancing the upper-layer velocity under a warmer climate.

Our analysis of the ensemble of 28 CMIP6 low-resolution models in the SSP5-8.5
future scenario projection shows that the kinetic energy (KE) tendency of the Kuroshio
along Japanese coast (JP-Kuroshio) is positive while the ECS-Kuroshio is negative. The
KE of ECS-Kuroshio increases in the upper 300m and decreases below 300m (i.e.,
baroclinic change). Compared with the result above, the ensemble of 5 eddy-permitting
models shows that the JP-Kuroshio, including the southern recirculation gyre (SRG),
enhances more dramatically and the Kuroshio extension moves poleward, while the KE
of ECS-Kuroshio decreases in the upper layer. This suggests the consistent baroclinic
increase in ECS is not evident in the eddy-permitting models. We also find that the
meridional transport change negatively correlates well with the WSC change overall.
Particularly, the meridional transport change of the JP-Kuroshio is more sensitive to the
WSC in eddy-permitting models. Further ocean model experiments using SSP5-8.5
scenario suggest that warmer SST dominates the Kuroshio change in the upper 300m to
the south of 35°N while the impact of WSC determines the change below 300m. Warmer
isopycnal temperature transport through the STMW pathway increases the horizontal

gradient across the Kuroshio.
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Abstract

Cyclonic storms, such as typhoons, are among the most devastating natural phenomena,
posing significant risks to human life and infrastructure, particularly in coastal regions.
Accurate forecasting of these events is essential for mitigating their consequences. In
2010, Typhoon Kompasu intensified to a Category-3 with a 105 knots increase in early
September, lingering over the shallow East China Sea for six hours. This event caused
significant damage across the Korean Peninsula, including a direct hit on Seoul, not
experienced since Typhoon Papiroon in 2000. To scrutinize the interaction between
Typhoon Kompasu and the ocean in the shallow East China Sea region, this study utilized
satellite observations, reanalysis datasets, and ocean mixing models. The findings
indicate that the typhoon induced a substantial cooling effect on sea surface temperature
(~5°C) to the right of its track, which is attributable to an anomalous ocean thermal
structure. Due to the presence of warming sea surface temperature (SST) around 30°C,
the dominance of the Yellow Sea cold bottom water, and significant stratification effects
may have hindered vertical mixing. The ocean mixing model revealed that shallow water
depth could suppress SST cooling during the intensification of both typhoons, as warm
SST is maintained in shallow waters due to the absence of deep cold water. Furthermore,
the air-sea heat flux provided substantial energy from the ocean to the typhoon, while
atmospheric conditions were conducive to the intensification process. The study
thoroughly quantified the oceanic thermal responses to Typhoon Kompasu’s
intensification. The findings offer insights into the intensification of Typhoon Kompasu
compared to other cyclonic events that did not undergo intensification in this unique
region and highlight the influence of shallow waters on alterations in typhoon intensity.
Moreover, the study’s results can inform future predictions of oceanic behavior during

extreme meteorological occurrences.
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Abstract
The Arctic amplification (AA) — the near-surface air temperatures in the Arctic warm 3-4
times more than those in the rest of globe — is the most pronounced feature as a
consequence of anthropogenic climate change. While the local radiative feedbacks have
been identified as the regional contributors to the amplified Arctic warming, the remote
impacts of atmospheric and oceanic heat transports can also play important roles. In this
study, we examine the role of oceanic heat transport (OHT) in producing AA with a focus
on the contribution of wind stress variability from the atmosphere. We conduct large-
ensemble simulations with the mechanically decoupled technique, which relaxes the
wind stress to only seasonal climatology values, under the framework of Community
Earth System Model version 2 (CESM2). Comparing the results with the fully-coupled
atmosphere-ocean-sea ice-land model simulations, we find that suppressing wind stress
variability gives rise to enhanced OHT into the Arctic, stronger ocean-to-atmosphere
heat fluxes, and resultant warmer near-surface air temperature in the Arctic. Further
decomposition of OHT shows that the mean change, rather than the eddy component,
dominates. We also analyze the vertical profiles of oceanic temperature, salinity, and
mixed layer depth, which are modified by the enhanced OHT. Our results highlight that
the Arctic climate system is sensitive to wind stress variability as well as mid-latitude

ocean dynamical processes.
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!Department of Oceanography, National Sun Yat-sen University
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Abstract

Coastal water environments are integral to the global carbon cycle due to their
dynamic carbonate systems, which involve complex biogeochemical and physical
processes. However, our understanding of these systems is limited by a lack of
spatiotemporal data on the partial pressure of carbon dioxide (pCO;) variations. In
response, we deployed five lab-made autonomous buoy for tidal carbon dioxide (ABTC)
in Chiku Lagoon during the summer of 2020 (August 315t to September 2"). Surface
water temperature, salinity, and pCO; were measured in the upper, middle, and lower
regions of the lagoon for 48 consecutive hours with a one-minute sampling interval. Our
results indicate that the average pCO; value was 870 + 218 patm in Chiku Lagoon in
summer. Additionally, the pCO; variations exhibited a clear spatial gradient, with higher
pCO; values observed in the upper region (2325 + 875 patm) compared to those in the
lower region (426 + 17 patm). Furthermore, the upper, middle, and lower lagoons all
displayed a significant diel cycle, with lower daytime pCO; values than nighttime values.
The lower lagoon near the seawater inlet was an exception, where may mainly display
the seawater pCO; signal. Overall, we suggest that Chiku Lagoon acted as a source of

atmospheric COz of 33.8 + 16.3 mmol m2day* (1.41 + 0.68 mmol m2 hour?) in summer.
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1. Carbon dioxide air-water gas exchange in clam and fish
aquaculture ponds in southern Taiwan, a preliminary

result
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Chen Huang!, Wei-Ming Chen?, Wei-Jen Huang*

!Department of Oceanography, National Sun Yat-sen University, Kaohsiung, Taiwan
Correspondence to: Wei-Jen Huang (wjhuang29 @mail.nsysu.edu.tw)

2. Abstract
The expansion of inland aquaculture has highlighted the importance of investigating the
air-water carbon dioxide (CO2) gas exchange in these ponds due to concerns over
anthropogenic carbon emissions. However, only few studies have focused on air-water
CO;, gas exchange in clam and fishponds. To address this, we deployed a lab-made
autonomous buoy for tidal CO, (ABTC) in three clam and three fishponds on the west
coast of Taiwan and measured partial pressure CO; (pCO,) at the air-water interface for
24 hours during three culture stages (stocking, middle, and harvesting) from April 2021
to June 2022. CO; fluxes were calculated based on the differences between air-water
pCO, and wind speeds. In all ponds, fluxes were stronger during the daytime due to higher

wind speeds compared to nighttime. Clam ponds acted as a sink of atmospheric CO;

209

el


mailto:wjhuang29@mail.nsysu.edu.tw

during the stocking stage but became a source during the harvesting stage. Throughout

the culture cycle, fishponds consistently acted as a source of atmospheric CO,, with the

flux becoming stronger over the course of the culture cycle. These findings suggest that

culture species and culture stage-based changes in management practices should be

considered when estimating air-water CO; fluxes in aquaculture ponds. Overall, during

one culture cycle, clam ponds acted as a net sink of atmospheric CO; (1.0 £ 18.8 mmol

m=d1), while fishponds acted as a net source (15.9 + 21.3 mmol m-2d1).
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Response of tropical corals to ocean acidification and marine lead
pollution in the northern South China Sea
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2 Institute of Earth Sciences, Academia Sinica, Taipei, Taiwan

Abstract

Increasing anthropogenic CO> from fossil fuel combustion and land-use practices is reducing
surface ocean pH (i.e. ocean acidification, OA), leading to the reduction of marine carbonate
saturation state (22). The associated decline in ©Q (and seawater carbonate ion concentration, [CO3%1)
could substantially impact calcifying organisms, such as scleractinian corals, and potentially
threaten coral calcification and the existence of these unique ecosystems. Marginal seas are
particularly susceptible to the influence of natural variability and human activities, and are thus
critical areas for studying the response of coral reef ecosystem to environmental changes.
Additionally, metal pollutant emitted from industrial activities, such as lead (Pb), has become
increasingly severe due to rapid developments of industries and populations in Southeast Asia.

The South China Sea (SCS) is under the influence of the East Asia monsoon system and can
serve as an ideal location for investigating interactions between atmosphere, ocean, and
anthropogenic influences. Here we present multi-proxy coral records of Porites sp. collected from
the Dongsha Atoll in the northern SCS on seasonal basis from 1968 to 2010 CE. Coralline §'!B and
B/Ca are used as a proxy for calcifying fluid pH (pHcf) and [COs%7], respectively, to better constrain
aragonite saturation state (Qarag). The reconstructed pHcr exhibits a rapid decline over the last 50
years (-0.0019+0.0009 pHcs year?') and the rising pCO2 can be primarily attributed to the
anthropogenic influence. In contrast, the reconstructed Qarag remains relatively constant, suggesting
that Dongsha corals are resistant to OA by self-regulation on the carbonate system of the calcifying
fluid. The surface ocean pH (pHsw) exhibits a more secular trend of decreasing pH (-0.0034£0.0020
pHsw year?) since 1968 CE, implying a progressively difficult marine environment for marine
calcifiers in the foreseeable future of the SCS.

On the other hand, the coralline Pb/Ca and Pb isotope (?®Pb/?°’Pb) records are applied to
reconstruct the pollution history of Pb and to trace the seasonal variation of Pb sources in the
northern SCS. Our results show a gradual increase in skeletal Pb/Ca since 1968 CE, indicating a
gradual rise in Pb pollution, particularly after 2000, in coincident with the period of rapid economic
development in China and Southeast Asia. The lower 2%Ph/2°’Pb ratios during the winter monsoon
period indicate the dominant influence of the isotopic signal from Chinese petrol. Conversely, the
slightly higher 2°°Pb/2°’Ph ratios suggest a smaller contribution from Chinese-emitted Pb in the
summer monsoon period. Compared to the other coral records which are strongly influenced by
riverine sediment signals, our record from Dongsha provides a more representative and
comprehensive documentation about the historical Pb pollution in the northern SCS.
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Observations of Kuroshio Intermediate Water along 23.5°N off
eastern Taiwan

Shang-Hong Lin, Hon-Kit Lui*, Yu-Shan Huang
Department of Oceanography, National Sun Yat-sen University

Abstract

To investigate the spread of South China Sea (SCS) waters in the West Philippine Sea
(WPS), three research cruises were conducted along 21.75°N (east to 123°E) and 23.5°N
(east to 125°E) off eastern Taiwan in 2018/9/12-14, 2022/3/9-15, and 2022/7/19-24 in
the WPS. Our results confirm a previous finding that a mid-depth front exists around
122-123°E at 21.75°N, separating the subsurface and intermediate waters of the SCS and
the WPS. Generally, the SCS Intermediate Water (SCSIW) flows out from the Luzon Strait,
mixing with the North Pacific Intermediate Water (NPIW) to form the Kuroshio
Intermediate Water (KIW). The NPIW has a minimum salinity of 34.2, whereas the SCSIW
has a higher minimum salinity of 34.4. Compared with the salinity of the NPIW, relatively
high salinities were observed in the intermediate water along the 23.5°N section, likely
due to the influence of intruded KIW. The pH value of the SCS water is significantly higher
than that of the WPS below 700m depth. In the WPS, a pH minimum occurs at about
900-1000m. The intrusion of SCS water around this depth along 23.5°N section

noticeably increased the pH value, forming two pH minima above and below this depth.
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Long-term trend of carbonate chemistry off southwestern Taiwan:
three decadal time-series study
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! Department of Oceanography, National Sun Yat-sen University
Abstract

The world ocean is acidifying, mainly due to the increasing atmospheric CO». Decadal time-
series station data from the open oceans suggest that the surface ocean pH is decreasing at a rate
similar to that assuming the air-sea COz equilibrium. However, time-series study in coastal areas is
rare. This study used a 30-year data set from 1992 to 2022, consisting of data collected from 58
hydrographic stations in 14 cruises off southwestern Taiwan, to study the rates of temporal changes
of seawater carbonate chemistry for the surface water. Only six data with distinguishable low
salinity (S) or high apparent oxygen utilization were taken away from our analysis to reduce the
influences of riverine inputs (five data) and a regional upwelling event (one data) on determining
the rates of temporal changes for the carbonate chemistry. Our time-series data show that the pH at
25°C (pHzs) or at in-situ temperature (pHinsiw), normalized dissolved inorganic carbon
(nDIC=DIC/Sx35), seawater partial pressure of CO>(pCO.), and the saturation states of calcite
(Qca) and aragonite (Qar) suffered strong seasonal variations. We used multiple linear regression
(MLR) with time (t), potential temperature (0), and S as the independent variables to determine the
rates of temporal changes. The 6 and S in the MLR were used to eliminate the bias due to uneven
distributions of sampling points under strong seasonal variations, precipitation, or evaporation. Our
results show that the MLR-determined rates of temporal changes in pHzs or pHinsitu are the same of
-0.0019+0.0003 pH unit yr?, which is the same as that assuming the air-sea CO; equilibrium. The
MLR-determined rate of temporal change in nDIC is 1.41+0.16 pmol kg yr?, matching with the
expected 1.22+0.02 pmol kgt yrl. The observed rates of temporal changes in pCO2, Qcaand
Qarare 1.97+0.25 patm yr?, -0.017+0.003 yr?,and -0.011+0.002 yr, respectively. Such values
are just slightly higher than their expected rates of 1.63+0.05 patm yr?,-0.018+0.0004 yr, and
-0.012+0.0002 yrt, respectively, assuming the air-sea CO, equilibrium. Our results indicate that
the changes in carbonate chemistry in the coastal ocean off southwestern Taiwan are in line with

that of the open ocean.
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Investigating estuarine barium cycling with laboratory mixing
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Abstract

Coastal seawater barium has been commonly used as a proxy for tracing riverine
inputs to the ocean. However, the non-conservative behaviour of estuarine Ba mixing
due to Ba desorption from suspended particulate matter (SPM) can complicate the use
of Ba as a riverine tracer. Ba isotopes have been developed as a new tracer to improve
our understanding of marine Ba cycling, but the riverine Ba isotope inputs are still
poorly constrained. To understand the behavior of Ba and its isotope fractionation
during the estuarine mixing, we measured Ba concentrations and isotope compositions
in the water samples across a large gradient of salinity in the estuary of Tamsui River in
the northern Taiwan. The results show that the maximum Ba desorption covers a wide
salinity range from 6 to 15 PSU in the Tamsui estuary. We also conducted an
experimental study by mixing seawater with river waters under different SPM
conditions in the lab. The preliminary results show that the salinity at where the
maximum Ba desorption occurs seems to vary widely, which may correspond to the
contents of freshwater SPM. Ba isotopes in these water samples can help us to
understand the controls of Ba under different SPM conditions in the estuarine

environment.
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Barium uptake and isotope fractionation in diatoms
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Abstract

Oceanic barium serves as a useful biogeochemical proxy indicating marine productivity.
Although Ba is not an element required for most marine species during their metabolism,
the marine Ba cycle is still heavily involved during biological uptake and barite formation
where the C cycle is closely related. Recent developments of Ba stable isotopes show
great potential in studying marine productivity. However, the imbalanced inputs and
outputs of Ba isotopes remains a challenging question in the marine Ba isotope budget.
One major controversy is the large offset of Ba isotope fractionation factor between the
barites from experimental studies and from field observations in water columns and
marine sediments. The missing information about Ba isotope fractionation through
biological uptake of Ba in the upper ocean is important to help in understanding this
offset. In this study, we measured Ba uptake rate and Ba isotope compositions on
cultivated diatoms, Chaetoceros muelleri, to investigate the biological factor that may
cause this mismatch in the Ba isotopic fractionation factor between field and laboratory
studies. Most importantly, the results of this study provide the first constraint on Ba
isotope fractionation during biogenic uptake before barite formation, which can help to
evaluate if Ba isotopes in marine barite are a convincing proxy for marine productivity in
the past.
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Temporal variability in the Mg/Ca-derived temperatures of
individual foraminifera from SEATS sediment traps in the northern

South China Sea
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bDepartment of Geosciences, National Taiwan University, Taipei, Taiwan
Abstract

Foraminiferal tests in marine sediments are routinely used to reconstruct
paleoclimate. Understanding the temporal variations of foraminifera-based proxies and
proxy variability within foraminifera population over seasonal and interannual
timescales can provide constraints for the interpretation of paleotemperature records.
To this end, we generate temperature time series based on the individual foraminifera
analysis (IFA) of mixed layer -dwelling species Trilobatus sacculifer collected by
sediment traps deployed at two water depths (2000 and 3500 m) in the northern South
China Sea (nSCS). We analyzed Mg/Ca of the foraminiferal tests, and converted the
Mg/Ca values to temperature estimates using a previously published calibration based
on bulk (multi -specimen) measurement. This is reasonable because our IFA cleaning
protocol yields comparable Mg/Ca values as that used for bulk samples When averaged
by sample (roughly corresponding to 8 days) , the T. sacculifer IFA-Mg/Ca records
based on trap -2000m and trap -3500m generally follow the temporal trend of the
satellite sea surface temperature (SST) (GHRSST-OSTIA). Based on the match in the
temporal trends of satellite SST and our weekly averaged IFA -Mg/Ca records, there
appears to be 1(2)-week lag for the trap -2000m (trap-3500m) time series. IFA-Mg/Ca
data agree well with satellite data during cold seasons, butare ~3°C lower during warm
seasons, thereby resulting in an attenuated seasonal cycle. Winter (Dec -Feb)
temperatures derived from IFA-Mg/Ca also differ due to ENSO variability, withslightly
higher temperatures registered during the La Nifia phase when the mixed layer was
deeper. The IFA-Mg/Ca temperatures range from 21.72 to 36.00 °C in trap-3500m and
21.04t0 32.75 °C in trap-2000m, on average 3 —9<C per sample . In general, t he
variability (spread in distribution) of the IFA-Mg/Ca values is higher (lower) during
warm (cold) seasons. Notably, some IF A-Mg/Ca temperatures exceed the highest
satellite SST of the period spanned by the trap time series by up to 42C reaching value
as high as 36<C. This may be in part due to the uncertainty of the calibration or the loss
of some chambers of the tests during cleaning as intra -test variability in Mg/Ca
temperature can be as highas ~49C. We will discuss pos sible environmental factors
driving the temporal variability in IFA -Mg/Ca data and implications for
paleotemperature reconstruction in the region.

Key words: sediment trap, individual foraminifera analysis, Mg/Ca
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Variations of Shell Size and Species Composition of

Planktonic Foraminifera: Observation from Sediment Trap at

SEATS, South China Sea

Li-Peng Wu and Hui-Ling Lin

Department of Oceanography, National Sun Yat-sen University

Abstract

The distribution of modern planktonic foraminifera can be strongly affected by
hydrological changes in their habitats. Compared to paleoceanography, time-series
studies on modern planktonic foraminiferal population dynamics can reveal a smaller
time-scale change. The hydrological condition in the northern South China Sea (NSCS)
is strongly affected by the East Asian Monsoon. This study utilized sediment traps to
collect sinking particles at the South East Asia Time-series Study (SEATS) station in the
NSCS from Nov. 2019 to May 2020. All planktonic foraminiferal tests greater than 150
um were picked, identified, and classified into 4 size fractions, including “150-250”,
“250-355”, 7355-425”, and “greater than 425 pum.” In general, Trilobatus sacculifer,
Neogloboquadrina dutertrei, Globigerinoides ruber, Pulleniatina obliquiloculata, and
Globigerinella siphonifera were the most abundant species. Results showed that the
highest abundance of tests occurred in Dec. 2019, while the minimum value occurred in
Nov. 2019. During the collection period, the size fraction of 150-250 pm accounted for
the largest proportion. The results showed that only the tests of G. ruber were mainly
within the 150-250 um size fraction, while the others were within the 250-355 um size
fraction. Throughout the collection period, 7. sacculifer and G. ruber were the two most
abundant species in relative abundance. The peak abundance of the aforementioned
species' tests corresponded with high chlorophyll-a concentration, which was probably
related to the thickness of the mixed layer.
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Modern Benthic Foraminiferal Assemblages Around the

Taiwan Banks in Response to the Upwelling Environment

Hsiu-Wei Changt, Hui-Ling Lin?, Tai-Chu Lin?
!Department of Oceanography, National Sun Yatsen University

Abstract

Understanding the environmental factors regulating the structure of benthic
foraminiferal communities is fundamental to enhance our knowledge of their ecology
and to validate their application in paleoceanograph y. In this study, the influence of
hydrological settings on be nthic foraminifera around eastern Taiwan Banks were
examined. The Taiwan Banks upwelling was formed by the upward transport of the
South China Sea water due to the topography and strong tidaleffect. Surface sediments
were collected around Taiwan Banks during three cruises: OR1-1071 (April 22"-24t"
2014), NOR1-0029 (April 201-239 2022), and LGD -2207 (June 29"- August 3,
2022). Totally seventy-six taxa of all 11,062 individuals of benthic foraminifera were
identified, among which Pararotalia spp., Textulariaspp., Cibicides spp., Lobatula spp.
and Quinqueloculina spp. were the most abundant taxa. In general, the abundance of
benthic foraminifera is higher at the sites near eastern Taiwan Banks, w here are also
within the range of upwelling region. Canonical correspondence analysis (CCA) was
applied to describe the correlations between benthic foraminiferal community and
hydrological data from the onboard CTD, including temperature, salinity, oxygen, and
fluorescence. The result of CCA showed three benthic foraminiferal assemblages can
be linkedto hydrological parameter separately. Assemblage 1 dominated by
Pseudorotalia spp. is associated with higher oxygen  content and water depth.
Environments with higher salinity and apparent oxygen utilization (AOU) are
associated with assemblage 2, which is characterized by the dominance of Pararotalia
spp. Assemblage 3, dominated by Cibicides spp. and Lobatula spp. and characterized
by warmer temperature and higher fluorescence levels, is located near the eastern
Taiwan Banks. The higher foraminiferal abundance with the dominance of Lobatula
spp. and Pararotalia spp. in the surface sediments probably characterizes the upwelling
signal in benthic environment around the eastern Taiwan Banks.

Keywords: Taiwan Banks, upwelling, benthic foraminifera assemblage
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Study of Soft-Sediment Deformation Patterns in the
Central Taiwan Strait
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Sung-Ping Chang?® + Yi-Rong Lin* ~ Song-Chuen Chen* ~ Char-Shine
Liu?

(1) Institute of Oceanography, National Taiwan University -

(2) Ocean Center, National Taiwan University -

(3) Department of Earth Sciences, National Cheng Kung University ~
(4) Central Geological Survey, MOEA

Abstract

Offshore wind power has been a significant focus of development in the Taiwan
Strait since 2006 due to its considerable potential. However, concerns have been raised
regarding pile run and the potential liquefaction processes resulting from high-pressure
fluid within sedimentary layers. It is critical to evaluate the potential risk of liquefaction
to mitigate this hazard. This study aims to assess the potential risk of geological features
that may cause pile run in the Taiwan Strait. To achieve this objective, we utilized sub-
bottom profiles, sparker seismic, and multi-channel seismic reflection data to identify
fluid migration and soft-sediment deformation features from shallow to deep strata.
Additionally, we applied advanced data processing techniques to better image these
specific features on all profiles. Based on different acoustic and seismic characteristics
observed on the seismic profiles, three types of soft-sediment deformation features have
been identified. Type A is characterized by a vertical pipe feature with low amplitude in
its interior and high reflection amplitude at the upper boundary, while Type B shows a
pillow-like feature with low amplitude in its interior and high amplitude at the upper
reflection. Type C presents a depressing feature with high-amplitude reflections at both
the upper and lower boundaries. These soft-sediment deformation features can be used to
assess the geohazard risk by identifying areas of sedimentary disturbance that may lead
to liquefaction, fluidization, and deformation. In the next stage of our research, we will
analyze the scale of deformation of these soft-sediment deformation features and explore
the relationship between soft sediment deformation and the depositional environment.
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Abstract

The offshore NE Taiwan region has been significantly impacted by the post-collision
collapse and back-arc spreading of the Southern Okinawa Trough, resulting in the
development of volcanic and magmatic activities and subsequent hydrothermal systems.
These hydrothermal systems have the potential to contain valuable mineral resources,
making the area of great interest for exploration. Over the past seven years, 34 geophysical
surveys have been conducted in the area, collecting multi-channel reflection seismic data,
magnetic data, multi-beam bathymetry, and sub-bottom profile data. Among the 11
identified submarine volcanic or hydrothermal sites, the Huaping Islet Submarine
Volcanic Zone (HISVZ) has been a focus of investigation due to its potential mineral
resources. However, the detailed distribution and characteristics of HISVZ remain unclear
making it difficult to evaluate its potential mineral resources.

This study aims to investigate the geological and geophysical characters and mineral
resource potential of HISVZ by examining its volcanic distribution, morphology, features,
and mechanisms. To achieve this, multi-beam bathymetry and multi-channel reflection
seismic data were utilized to reveal the geophysical characteristics of the area. Advanced
data processing flows were developed and applied on collected seismic data to suppress
multiple reflections and minimize bubble effect, resulting in improved seismic images of
the volcanic features. From seismic facies analysis, several seismic characteristics of the
volcanoes have been identified, including high-amplitude reflections in shallow strata
below the seafloor, with a blank seismic phase inside or chaotic phase and the signal
exhibits a conical feature. Our newly compiled bathymetry data with 25-meter grid
spacing provides morphological details of HISVZ in an area of approximately 82 km2
Volcanic features have been identified on the MCS profiles at shallow water depths.
Additionally, high magnetic anomalies were observed in the magnetic data, indicating
possible mineralization.

This study provides new insights into the geological and geophysical characteristics
of HISVZ and its potential mineral resources. The results suggest that HISVZ is an active
hydrothermal system with a complex volcanic history, making it a promising area for
future exploration and assessment of marine mineral resources.
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in the southern East China Sea
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Institute of Oceanography, National Taiwan University

Abstract

Marine heterotrophic bacteria have multiple interactions with phytoplankton. In
recent years, researchers have been exploring these interactions in more details to
better understand the underlying ecological processes that shape microbial
communities. However, most of the interactions are supported by culture experiments,
making it challenging to identify the relationships in non-time series samplings and
meta-communities’ researches. In this study, we hypothesize that chlorophyll-a is
contributed by bacterial and eukaryotic phototrophs, separately, including
cyanobacteria and Archaeplastida, Ochrophyta and Chrysophyceae (excluded clade C, F).
Interactions between heterotrophic bacteria and two type of phototrophs, would occur
in high chlorophyll-a zones. Through sequencing 16S and 18S rRNA of 10 cruises in the
surface layer of the south East China Sea, alpha diversity of communities, including
Chaol, Shannon and Inverse Simpson, are estimated. Firstly, the linear mixed-effect
model shows that high chlorophyll-a concentration is significantly related to low alpha
diversity indexes (Chaol, Shannon and Inverse Simpson) of eukaryotic phototrophs, but
not significantly related to bacterial phototrophs. Besides, for bacterial heterotrophs,
only the Chaol index is significantly correlated to the interaction term including Chaol
index of phototrophic bacteria and chlorophyll-a. Our findings suggest that in high
chlorophyll-a zones, eukaryotic phototrophs have low alpha diversity, and bacterial
heterotroph in high chlorophyll-a zones prefer interacting with bacterial phototrophs
than eukaryotic phototrophs which hints that the effect of size difference may affect the

interactions.
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Natal origin of Pacific bluefin tuna (Thunnus orientalis) in the

California Current Large Marine Ecosystem inferred by

otolith oxygen stable isotope analysis

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

Abstract
Pacific bluefin tuna (Thunnus orientalis, PBF) is a highly migratory species across
the Pacific Ocean and economically important  fishery resource. They have complex
population dynamics including different spawning grounds, the Western North Pacific
Ocean (WNP) and the Sea of Japan (SoJ), and trans-Pacific migration to the California
Current Large Marine Ecosystem (CCLME). Natal origin of PBF in the CCLME is
required for better understanding population dynamics. To determine the natal origin, fish

otolith is a good environmental indicator recording natural tags of the life history. In this

study, otolith stable isotope values of 813C0t0 and 61800t0 were analyzed for 18 subadlut

PBF caught in the CCLME. Otolith 61800t0 values suggested that all individuals were

hatched from the WNP spawning ground. But no fish from the SoJ were determined
probably because of insufficient sample numbers. The greater contribution in the WNP
was consistent with previous studies and implied that a higher survival rate of larvae in

the WNP compared to the SoJ. It highlight the importance of contribution rates in the

WNP to the population. Besides, 613C0t0 values of PBF in the CCLME were higher, which

is enriched by the higher 3'°C values of the DIC. Furthermore, further studies should
increase the sample numbers to entirely understand the contribution of different spawning
ground of PBF in the CCLME. The study can help long-term research of PBF’s
population to future management of this economically and ecologically important

species.
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Study of skeletal organic matrix proteins provides insight into

the scleractinian biomineralization evolution

Wei-Chi Kuo™', Mei-Fang Lin'?
Department of Marine Biotechnology and Resources, National Sun Yat-sen University'

Doctoral degree Program in Marine Biotechnology, National Sun Yat-sen University?

Abstract

Biomineralization is an important feature in Scleractinia to construct the architecture
of coral reefs and maintain the ecosystems that breed a lot of marine organisms. A series
of proteins called skeletal organic matrix proteins (SOMPs) involves in the process of
calcification, which has been affected by environmental changes. Corallimorpharians, the
coral-like anemones that do not have calcified skeleton, were found to express SOMPs.
However, the origins and roles of SOMPs in corallimorphs are still unclear. The SOMPs
in corals and corallimorphs may reveal the evolutionary transition from non-calcified to
calcified organisms. Additionally, the study of corallimorphs has provided an opportunity
to examine the expression of these calcification-related genes in response to
environmental changes.

In this study, using cnidarian comparative genomic and transcriptome approach,
orthologous of SOMPs in corals and corallimorphs have been identified. Phylogenetic
analysis was applied to infer the relationships among the orthologous groups. The results
indicated that some SOM genes have been gained after the divergence of the sea anemone
and coral/corallimorph. According to the gene expression data in corals, several SOMPs
showed higher expression in the calicodermis where the calcification occurred than the
other cells. These genes have been examined for expression profile in corallimorphs. The
result has provided an important insight into the understanding of SOMPs evolution in

the non-calcified cnidarians.
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Transcriptomic response of coral to the seasonal changes

Yi-Yuan, Lin*!, Chaolun Allen Chen?®, Mei-Fang Lin'-?
Department of Marine Biotechnology and Resources, National Sun Yat-sen University'
Doctoral degree Program in Marine Biotechnology, National Sun Yat-sen University?

Biodiversity Research Center, Academia Sinica®

Abstract

Rising sea surface temperature has caused increasing frequency of coral bleaching
and mortality, which has a negative impact on the coral-reef ecosystems. To understand
the molecular mechanism of corals in response to the high temperatures, the coral Porites
lutea, which is an important reef-building species worldwide and plays an important role
in the marine ecological system, has been studied in this project. Samples were collected
from the outlet of the third nuclear power plant (NPPOL) where shallow water average
temperature is higher than other coral reef sites in Kenting, and Wanlitong (WLT), where
average temperature is relatively stable. In this study, we sampled coral colonies from
both locations at 3 to 4 month-intervals to study the seasonal variations as typical of
Kenting's tropical monsoon climate in Spring and Summer. The RNA-seq approach was
applied. Current data revealed that there is no significant difference in gene expression of
the colonies from the two locations. In order to evaluate the corals’ molecular regulation
to the seasonal changes, more data from the other two seasons Autumn and Winter will
be included in further analyses. The results from this study will improve our

understanding of corals’ plasticity to the seasonal dynamics.
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Characterization of two fishery stocks of swordtip squid

Uroteuthis edulis in the Northwest Pacific

Rui-Yi Hong!, Ke-Yang Chang?, Chia-Hui Wang?®, Hsiu-Chin Lin!
! Department of Marine Biotechnology and Resources, National Sun Yat-sen University,
Kaohsiung, Taiwan
2 Fisheries Research Institute, Council of Agriculture, Taiwan
3 Department of Environmental Biology and Fisheries Science, National Taiwan Ocean

University, Taiwan

Abstract

Cephalopods, including octopuses and squids, are important fishery targets all over the
world. In Taiwan, swordtip squid Uroteuthis edulis accounts for 65% of the total
cephalopod production and is one of the most important species in stick-held dip net
fisheries. This species is widely distributed in the West Pacific, from the Japan Sea to
northern Australia; and the Indian Ocean. In the NW Pacific, the major fishing ground
locates in the East China Sea with an annual landing of 1.5 X 10* tons. Nevertheless, the
annual catch in Taiwan is continuously dropping since its peak in 1998. Species-specific
information on genetic diversity provides important implications for fisheries
management. The purpose of this study is to characterize the genetic diversity of U. edulis
in Taiwan to provide evidence for the future management of squid fishery. We used
mitochondrial DNA, Cytochrome C oxidase I and 16S ribosomal RNA, and nuclear DNA,
Rhodopsin and Histone, as the genetic markers. The Maximum likelihood trees showed
two distinctive clades (A, B) within the species. Geographically, Clades A and B are
partially sympatric in the NW Pacific. Clade A is found in colder waters in Japan, China,
South Korea, and Taiwan; and Clade B is from the warmer waters in southern China and
southern Taiwan. For both clades, no further differentiation was observed in the haplotype
networks. Besides, we used daily increments of the lateral dome of the statolith to
determine the age and growth of Clade B. In conclusion, two clades of U. edulis are
identified in the NW Pacific and clade-specific database should be established for
efficient management in the future.

Keywords : Swordtip squid, Mitochondrial DNA, Nuclear DNA, statolith, East China Sea.
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Seasonal variation of free-living nematode community around
the Turtle island

Lin, Hsuan-Tung, Yang, Shan-Hua
Institute of Fisheries Science, National Taiwan University

Abstract

Free-living marine nematodes are the most abundant metazoans in marine
sediment. They play a vital role in the food web and nutrient cycling of the benthic
ecosystem. Based on their high sensitivity to environmental changes, they serve as
effective bioindicators for environmental assessments. However, most of the studies
about nematodes were focused on the parasites that infect animals and plants. The more
abundant and diverse free-living species received relatively little attention, especially
nematodes from marine environment. The composition of free-living marine nematode
in the waters around Taiwan is little known as well. Turtle Island is an active volcanic
island, the southeastern tip of the island locates a cluster of hydrothermal vents. By
contrast, the western tip has no vent and contains a coral reef ecosystem. Therefore, we
collected sediment samples from 6 sampling sites around Turtle Island each season in a
year to investigate the spatial and seasonal variations of free-living marine nematode
community. The sampling sites included 3 vent sites (Near vent, Far vent and CO2 vent),
1 coral reef ecosystem (Tail) and 2 middle sites (North, South), which are between vent
sites and coral reef. In total, 2770 individuals were isolated and at least 42 species were
identified. Overall, the abundance of nematodes significantly increased in spring and
summer: Nematodes were the most abundant at Tail, but the abundance rapidly
increased at CO2 vent in spring: besides, at Near vent and Far vent, the abundance was
quite low for the whole year. Furthermore, the composition of nematodes was highly
influenced by location: North and CO:2 vent had distinct nematode communities;
intriguingly, at the other four sites, there was a continuum of changes in nematode
composition from coral reef to vents. Based on our finding, we infer that nematode
diversity may be influenced by different physical and chemical factors around Turtle
Island.

As we know, it is the first study to present a spatio-temporal spectrum of

nematode communities between reef and hydrothermal vent ecosystems.
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Impacts of resource fluctuation and availability on niche breadth and

their consequence on functional potential: a perspective from species to
community levels

Wan-Hsuan Cheng (E[BiE)
TIGP-ESS, Academia Sinca

Abstract

To understand the impact of climate change on ecosystem functioning, it is essential to
examine how changes in environmental conditions influence species' niche breadth (NB)
and functional potential (FP). Theories suggest that species with broad NB are favored in
environments with high resource fluctuation and low resource availability due to their
increased ability to exploit resources, resulting in a net benefit compared to the metabolic
costs. However, since the relationship between NB and FP is dependent on the net benefits
which vary with context, it remains unclear how changes in NB affect FP. In this study, I
hypothesized that broadening NB confers an increased benefit under environmental
change, and that an increase in the benefit of broadening NB will result in a corresponding
increase in the slope of the NB-FP relationship (i.e., marginal functional performance
(MFP)). To test this hypothesis, I collected 135 prokaryotic community samples from a
freshwater system over six years. I estimated NB, FP, and MFP at Amplicon sequence
variant (ASV) level by using a sparse regression model to regress 31 ecosystem functions
related to carbon utilization against the relative abundance of ASVs. To understand how
ASV-level NB, FP, and MFP scaled up to the community level, I used 31 EFs to quantify
community-level NB, FP, and MFP. My results supported classical hypotheses that
broader NB is favored in environments with high resource fluctuation and/or low resource
availability at both the ASV and community levels. I observed that an increase in NB was
accompanied by an increase in FP, suggesting weak or no trade-offs among the 31
functions related to carbon utilization. Most importantly, I showed that MFP could
increase under environmental change. As a result, both ASV and community-level FP
were further enhanced, buffering ecosystem functioning under deteriorating nutrient
conditions. My study provides a systematic understanding of how species respond to

environmental change and its implications for ecosystem functioning.
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250, 500 mg/L) & A BRI RKT - GEREUR - Wi 5 BeAE TCEP JE 100 mg/L
LU BfEE LR EHE  BRER 250 mg/L DLE - Hil## A BerVdHak bR St A==
HEBOHRFEREIFTEEICT - M7 BAE BPATRE 1mg/L LU » B fih H s
R Ry Smg/LLLE > ESEL > HELRIAT BPA ALY TCEP SHi S Al 5 B EE HY
5E WM PN ARRE 0,1, 2, 3,4, 5mg/L HY BPA HYRZE &5 REUR -
HitEH 7 ELAE BPA JEME 1 mg/L IVEEIER fy 100% ELG A HIRERE R 2 mg/L HYF
R Ry 33% R 3 mg/L IVIEIER Ry 11% - {F/ERVHISH F Bem RS R - R
J& 4, 5 mg/L BRI 7 BL B SR » ATE BRIk M A I i i i 2 a6
HT TCEP A1 BPA Er SIS R B T - EERARARS o] AR ft— (R HIRT 7T &
T SR LRI SR 22 TR A SR D B B i DURa8 R
ST B RE -
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SIS SR A TR LR S

HH BRI
BT LIRSS

RS

GBS YRR B a hHESE ~ S0s ~ BIESS ~ RRESUE ~ S UaE
T o Hoop R T g s REG DA BUREE 2 Fh - BRI YRS MUAR DS S
HERZ BN 7R SeBam il - AWTTess S « WEMEE TRy o3 - B5T
hEE SIS SRR SCIG R AT RE R B o T TR ~ R AR - E R T I B A
REUR  REE P UG R E s A R A RSP E - BB R
% AR 23 R BATA SR B ER EE TP SUa BEOK -
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Bt BA E A 32 1 B R 2R R RE AR -

SRR T ETHHESTTE

Mg, #aEt

B EIEEERE RN IR e M R B AR R

W OE

HiERE A R B HBK EAYI SRR S ER R —  [HREEEEIK

L H aat e o (Efe A B e 20 T - MR RE A IR AL - B EifS
FEHEAR Ry & SHEE R AL — ERERTEL " A SR 2 M B R TR
FYHIEAEEAS - YORAE 2R L P AU - KA IR R A A RE AR - F
£ 2018-2021 4F - 34 3 FFVE KR - EFILERERESEE (HHESEER)
HY=FRREI LA LA S - R EN A EIR A R BB 4R B (RRYHIEE A - IS
FRAVERSR N E2 I ml e il DAER B B SR <2 VeI EEAS - A5t AR
2 ST AR NS AL Stylophora pistillata S I N F LA Acropora florida )
Ry E AR » 3R 7 (A EDEL - BREEEE 0-12 A RUREIZRERVATIELAS - &
PrfEStERSE 100 (EEHS - AR R AR B E ARl - T 3 (E
HEREE (20224 6 Z8 H) - BEAV=(# K - AN HHERR 20.4 £ 30.7°C -
WAE 7~ 8 HEEEIWIEAE A 3 A OB - S. pistillata 77553 Fs 97% > 58%
YA EE A AR 3822 B (b 39%HHIHMEHAS IR 20 70 B L A. florida (#7553 Fy 87%>
43%H B AR S A4 MG - A3%HYHIEHEEAG R oy B - INEZEE] 1%HYAHAES
AR AEE LIRS - S. pistillata 81 A. florida K ALV R A RIH S BT
£ 0-2 A REVZRIE 3 BAPIH [RINRFHe 2 A R 2R PRAVHI LG - AT eAE-FBERE L
FLAREREE L v] RE B SR 2 1 B A R FEPRAVEIHEERS - RAGR T TR o5

(i) PR 15 Lh AR 2R L 2K AT e B i Z M B IS 2 S HEE RE M S0k - 16
T MIECHG N LA SR SSRT (clade) - ZIRphEmBEHAVIIESRG > ARAGRE K EIrE
EEHRE S TTEAvHEG Z —
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65 Z EfEE TSRS RN R &R T

wROCHE TRE
BT IR ER AR 2

RS

H 2015 4 8 AL > w5 2 B hitate SR A - S H Mt E HsE IR - 18
TERE S E A H MGG TR e — SRR ERVBDEEE - Hwma B2 EMe T 7
BB T B S B A AR - NI — AR AT R
Rt A T T EAUER AV ER - B H Al e R BRI E AT ERIESE - 18
RRTAIFEE 8 5 A D e M T2 ARERAY RS S URE CUR FR NS - M fhET &
BRI EE R - HalH AR FSES SR RIENUEREEL —&
FEMERY RIS BT A ERE FH KR S LT LN & B e B E MU &R »
b A FE ER e B R B R E 8 S (inference) I (&5 T HNS 73 & > 40RE(E
REUE N PR AR A e A B2 SUR B (aliasing) - B8 Z ZHTENUEREFIED
BTN AT T N E R TS - A b AR IE RS Ea R 2
BHEEE o R RINEREIEER M E SRS 7 e BB dmEER
EHEERRIEEE - B ZE2RERUEREBUIHR GRS — 7R &8 E00E
FOSHTHE A © AWTFERE R H AT i G 5 2 2RV ERER R0 Bl B
S AP e R S RBLE L -
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The phenomenon of low salinity at the center of anti-

cyclonic eddies in the eastern waters of Taiwan
HE A

i &

2022 & 6 7 21 peavpBIEAY FRAF L 5 (122.6°E,
21.5°'N) s sk g M)k R anE % 2-7  (Chlorophyll-a,
Chl-a)£ $iz 5 <% % w 8 & (Sea Surface Temperature » SST) o d 3+3%
Fa R s AL R AT T g e R AL e g AR
¥ ® (Sea Level Anomaly, SLA) {642 Bl ¥ i 3 - & # % ik
(Anticyclonic Eddy, AE)#% % t 34 Kin/gipleh » BFH ~ S84d 0
W2 P e AR I MABRBIEIE A R TR A 45 R K

A5 R R KRR
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/8571545 CODAR ZRIHIAT S5 8 B LA

Observations of eddy with CODAR surface current in Nanwan Bay.

MIRYE ~ BR/DE
B E b Fe b AR e U0

RS

ARWE 5 EHRET CODAR & Tl /5 Fe /& RS Y R DR S e UM FER - ey
T AT R RS EN - WA AN EEERE - BUIGRER - HEfe K
BRI SE (RS  TEARIgE R B T IR R 82858 2 =15 CODAR B 7
FrEUHIEIRY S AR S (IX1 A E) FEFRERS - W HAETTIA 4T (Harmonic
analysis) DAz 4% B 1128 #4741 ( Empirical Orthogonal Function, EOF ) » 455228 »
RIS R U5 2 SN R 2 - T3 AR (Mode2 ) RIFRIHIEA
ETERH IR TGS © BEAN - AW — D ST AR TR A i B I R U E R 2 i
{T{#ZE534fr (Fast Fourier Transform, FFT) » BES0{E 55 —BiEE AR HABIZZFIH
A2 HRSCE H 2 AR A DIHEHIES R R A Y e B B oS — I RE R A 1T
RA—EHR R - B TR » EE SR RES DY BN & 2 TR
AL A A A 2 [ BT R A
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SHEBNERETKEGRREE/KE R

BT - Hrse
BT SR RIS RIS L
PSR KRR T T

m =

A K RS T — THE A R AR R » (ORI E A [F AV T I R g a4 st
HY ARV R B DA S fd B BB ZE ARAR TS - SRR S E RHETTEUIIE HS
WIFEAVE S - E RSB AV I (121.85-122°E, 24.6-25°N) » JEE/KHIZR
TR R E HEPRAIRA ~ EYNREK RORK o RIR A H 258/95% @ 2 1Y H 93
LREREER > HEENEEGEZORE L 0.251 mg/m3 2R > RIEEFAFTEE ST 5]
REFRATEA[FIVELEZRENHIZEN] - KBS 2 EHF R EAEEL mg/m3iyf:
TR > 0.5-0.8 mg/m3HE S [ » 0.3-0.5 mg/m3YE 48 )t 5 0-0.3 mg/m3HyR i
B BRI IR R TS B RRE M 240 E R T H HZEZ2AE/N
R B RS E R EHFEEEER G - BN L EEGR ZRE 0 - 3%
AR ERET BB 58~ AR M > /KE SRS 8 (FE 2k B & A 5T &R
(Remote Sensing Reflectance, Rrs(A))#EZ 1 2K AY 1] f1 (L YE B2 7 & (Apparent visible
wavelength, AVW) » AVW Ey3f7 ERAiT 72087 £400 2 70045 K 2 FEIHIREHE T TR T B H AR
HINORE 298 AVWHYESHE DA—{IE0R7 (8 30 » 3%0R R (B BIAFRZ /KB A [EDR
EAEIR ORI » EREAVWAE T4 AE 58075 KNI E » B /KBSt EA
BRI SUTRI » RIS R b7 SR B B AT BE RV B » BR T Rz iR 4h -
BN AT IR /K EE P AR IR AL AR L 23R HURBHIKE - {7
Al DL = {6 K 5 [E 20 5 2 0 B 12 B 22 [ fi# A7 ' Moderate Resolution Imaging
Spectroradiometer (MODIS) ~ 750 7\ K Z& [i] fi# 7 J& AY Visible Infrared Imaging
Radiometer Suite (VIIRS)A1300/ < ZE [H] fi# #f1 F& #Y Sentinal-3A/B(S3A/B) Ocean and
Land Color Instrument (OLCI) DL 5250075 K Z& [e fi#2 4T F&£ BN Geostationary Ocean Color
Imager (GOCI)f# 2 B RHETTEREZEL 3 - FoffT & Sobbit ek 2R EA T B e I ] P A
NEE 2B EESE - FLLEAVWRYEE DT B S AR 2R BK
'G5 HENAEREM: - Bl S A G A MEA 1Y) (Colored dissolved organic matter,
CDOM) B iy =& = fHIH BRI -
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B R_PPS
R HERIEZD 5] H 2548 2 SR S B BR R KGR AUE
H RS R IRE SR E T BN E

(B2
BT R SR ZE R IS L
B 7 o A B K SR R S A2

m =

AT FE (5 R 3t BR [F]28 (7] H 2 5 2 (Himawari-8/9) 8UHI Y K7 J& /5 2% i /& (skin sea
surface temperature, skin SST)FIFR S HIEUHI R A FE /B8 S (bulk SST) » E1FEZR
H RS ~ VEEK ~ Argo AR VUFE RS > 90,000 2 ([ SSTEUE ¥ FH A 43 BT
TBEDREESL BRI EE 201547 H 2£20224F5 H » (2 & 47 /B E 5] 21
SST{7=(Skin SST—Bulk SST) £50.10°C » 5 HfRER 7 £50.99°C - ANHFFTER 2L 2]/ E 2R
FIR o R R e 2 A FY K7 g RN 2B 2% K7 i (cool skin layer)F1H B i ( Diurnal warm
layer, DWL) HYHIR > 90%HISSTEMRE1E-1.55~ 1.71°C &EN - FEA K > @B
ZERG R ERE IIEN - (e RS =5 (] DWL - BEZE H IRAYRE 1 - DwLH
HISSTHR 722 845 B NNEAS - (242 ~ sREEHERIG R SEA AR - DWLATRE & H K
NSRS K7 8 o ER ] > ADEFRIR LI A B @ X A T o [HAN R BRGS0 5
RELHIDWUTE IR 2R © 281 » N EEOHIAL B R /K SCRHEU S R S 02
ATINE R B K7 B S 6 - R4 7 A BB 2BUHIZEdErs s E N - %
MRE TG REREE T AT - YA RFARKEE -

260



B ER_PP6
58/ B F R A K B g

R TR AL AR
BT R BRI R A
SRR 3 SR E RS A L

RS

i Ry B R B BBV B BEE - V8RR e R A L LY B AR R AR
€ P2 EiEMESE&IERE: - AR A A N m e - B ai=GE)
HFE ~ BUEEEBDRE K UG REES - HEEEE T RENVERHE - St
IR & & IR AR S AUK E & E) - FF 2R - HR DR A2 -

ARUFE R AN A BE 5 SCHY T8« FRAPTHEAR P U R 82 = P RE DARS ~ J /K DL
BSOS HTHTER =S  DUKSCRISR ELER TR REBURIE R f 1 - FERCERF IR s 7K
SCER -~ BB R AR LS H JE R ORI R A 0 T T RS BRI
PR SR EHE /K B S L ELRUS R o 75 e BRI SR E I i B 2 P 7R
(Metapenaeopsis palmensis)[/> £ /& 1 7] I B IS B IRV AE VBN 120 5E - AB
HefEo B AT o iR L TR TS - B S AR T S A PR o
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MR EERERE S REARE

BRAVEE ~ I2FEZ ~ §TAH - =AM
MHEE N 2 B ERbT e e & 80 e R e 0

B

AP G R I T 5V R B 00 R VA, ORI A ) — A A 1 R R R O
BH. A REE N V) S — A AR AL R 51 i T A R (R B R 4 [ PR S T
S B ENE ), S A {5 4 [ P R T S RS e 41 e A B R AT, Ak
T A TR T B — T 24455 & R (Cross Spectra Short-time, CSS, 10438 2 H
— B RER A5 55 T 1 1 RE A Ak i 47 J L5 158 1m0 08 B ) (short time radiial) 515
PRI FH R B BH U6 2 658 06 IR A58 ) S R 2 B /N R A Tl Vi S, T 7 [ 4 P )
Oy RN BITRE AR, AR DTS AR R O AR5 B DS A ) R DL B /NS
AT E R .

R 1 AR I e P B TR PR o o, S P VR R A R v 2 3R M I
AT M. A TE RGBT BURIR B TR VAR TN SE 440 WLAT BB S 28 S i 3Rk al 255
[l CODE (Coastal Ocean Dynamics Experiment, Davis 1985. Gerin et al. 2016)#&
WK [R]IRy A B R ] B Ry P RO — 8, 3 16 4R PR AR AT A1 735
Ao U HAE S T [ R [m WA OY 2 it B B A RIS, BN S [ 3R R R AR B
Fpc A5 VA B A A () PR ) % 2 ) ROBE VP AR A Vol 2 SR T Vi U R A TP 3

Fy A8 TR B AR ZEOIECR), R VR R SR A R ER O AR AN B B B
# % %% (Automatic Identification System, AIS), It & & FH 4 &= SHAH R
(161.975 . 162.025MHz), & M7 147 2 BESH B RE 73 88 1] 43 1 2250 {1l Ry A,
IRFAE AL
6.7msfE n] (H i 2560it & kL, WA B RMEIE T AR AR, BRMEIR T M A
EATFREINE BHE G B, A L AISER 2 5E VRS VAR B, B ARA
TR R SEA SR B B, 7E2022406 H A8 H Wi I EEM R8T B, VAR [ml Wi e i
B2 Ho

FWBRFAEREEB N RmERWHEZR,  &HMEBEFRK
(Correlationcoefficient) /& 5% 7= 4 /7 # (Root Mean Square Difference) 2yt F 4%,
T R R PR ] [ 1) 29202248 H 30 H 21:00-9 H 1 H 09:00(UTC) L 36 /MNRF& R, BB
MTBNURGEEASE R, e A3 At B [ R ] ) 0 7 48 22 188 DN 1P 2 VA A
A% B A B R P N TR AR R AR BOA 90 LA B RHEAT LU, SRV Mg bt
B2 14 )M 35.89em/s; M BRE40.76, FEAL IS 25 M 48.49cm/s; R
RERI £50.95.
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B EN_PPS
SBEERRAFT T OEEE EB N ARE LR EEN

B2 ~ BUbEE - mARE ~ MRde
P A N B B BRI Fehe e R e T

m =

TR a2 NEUEEIFTE SR AOFUEATHE ~ e ROl s e > |l
RS RVER . A B SEIET - RiEMt B EE OIS 68
SR OO T 2B ISR R AR Z
2200852 F- 1T S A EE 2 MR R 4 BRI S B BRTE2E » B NIR AR EE
CODAR/A | B FHY 4[] 255 R B5 72 (Compact Antenna) » 85 72 Z 405 i » A st /) -
RERZIRAAARANE] > RN B 5T i 7 B RIR 45 s 88 59 25—y
R EEEEAI R 4R - 122009-201 2 A 58 5 578 & AR L 15 = R R R 4B AR R S A R
FERR 240 © TA20154F1F 5 Rl VB 2R R FE AU 258 » #H E AL A S sk
A W BRI EE TR R AL A S E AT - 2B | p B U S B
NEFETK R HERE Ry S 2 AR RE R T - S EL RN R i E U]
REfE > R 20164F 1T F 85 /K 2R e Ui 38 & — 2 R AR R S R DR 24 - $R it =
MRS R = 2 FEBDHE L - MG ERAT AT Ik & B R & 4R BRI A 2R T B R Rl
FIFEEEEESE - R TERE DIDEENNTSE 0 2017955 > DUERY
B BRI I 22/ NI R s R R 5 » A5 20084 ) > A VD T Bl S UG
& B > DRl R\ EE VRS B PRI R &, - JE B0 E0 oy b Bh R ER S 18 R 4
HA G EEHE AT IHEUH] - 122019558 % B 58 KSR SE R A A | Va1 25
ZR T UhZEES 0 2R T AR CODARS STHILSS - I A& AL &4 T PR EE R4
Fe3X3FEFAAFURAR » B ERE SR EE AT n SR AR -
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2R E M TR AR AR B

MR ~ FHEEEY?
[ 17 SRR ER R ZE R A e 0
[ 17 R B K SR AR R T e T

m =

YEEER (Marine heatwave, MHW) /& — T8 E /KRS 28 PAFIE W RAVIR S - 1A+
FE 7 (Marine cold-spells, MCS)HIl & — 88 /OR 28 AR ORI S » T FEMHW
FIMCSHY 7347 I3 /A FIFE R AL SR BRI 4G 2 IR E © TEARIHSE P MHW S DLEZ R
I BAE#Z HEY/ER R 38 2L 1985-2014 41304 Ay si (R BARY S5 90 F 4 A (B AR REE .
FrE TR DL EIRE 2 MCSHY E ZR RIE (2 P AB R SR R R BARY S5 10T o3 i B L
RRE  WRIEF RN Z B ERE R KL L - Tk T Er R B R A0y
SRS FAMLAMHW 5 MCSHY ZE(4-38 A I 5% A1 B R AT 5% H B 7R L R B B SR s AL A
PR AR AR AIAERE > RIS RIEX - 5% H R R P 2 1-2X By
LM EEE2-3X R REN - - AX R EE o aXDLERAEREGES: - tETE
T RHENF R BIRIE P B B s R R IRV 2 TE 78 R4 AF FIMHWEMCS
EEE AR BB o AT DL U (E B I AE A T nh B o B/ NERER
(22.3°N 120.3°E) ~ ZE T FF 8 (21.9°N,120.7°F) ~ & IE (22°N,121.59F) b K% 1K FH 41 i
(21.8°N,120.8°E) » DL43HT7E1985-2022 5 [E]3% VU EIR Y MHW S MCS SRR854 8 H -
ERRHER o I R A BRI Ay ~ SR DRIV ~ S R R
SR EENF AV ARy #E TR » 648 2B R E(21-22.59N,119-122°E) {IMHW 2
MCSEE{HYZEM 73 4R » BESUS T fERF BVR AU £ I8 B =2 E R SR -
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Analyses of surface currents around Taiwan derived
from the TORI HF-Radar Observations

Hendrik Grosselindemann'?, Shao-Hua Chen', Xin-Ni Lin', Chia-Yan Cheng', Chau-
Chang Wang'-3

!Taiwan Ocean Research Institute, National Applied Research Laboratories, Kaohsiung,
Taiwan

2Geomar Helmholtz Center for Ocean Research, Kiel, Germany

3Institute of Undersea Technology, National Sun Yat-sen University, Kaohsiung, Taiwan
Abstract

Taiwan is an Island surrounded by ocean currents of different spatial and tem- poral
scales. A network of HF-Radars was set up and is maintained by the Taiwan Ocean
Research Institute (TORI) to monitor surface currents of the upper ocean (; 2m). Here,
five years of hourly data from 2013 to 2018 are analysed in order to char- acterise the flow
field around the island. Spectral analyses reveal the importance of tides in the diurnal
and semidiurnal frequency bands. While diurnal tides are stronger on the east of the
island, the Taiwan Strait is dominated by semidiurnal tides. The data has then been low-
pass filtered to focus on subtidal motions. Three selective cross-strait sections in the
Taiwan Strait show a clear seasonal variation between a northward flow in summer and
a southward flow in winter along the west coast of Taiwan. This pattern is also
corroborated by the first EOF mode explaining 55% of total variance. The mean flow is
northward and strongest along the coast of Taiwan. Wind data from the ERAS5 Reanalysis
field and satellite-derived geostrophic currents are used to investigate their relationship to
the radar-derived surface current measurements. A technique of vector cross-
correlations was applied and theresults show that the wind has a higher impact in the
Taiwan Strait, while the region east of Taiwan indicates that the Kuroshio Current
predominates the surface current field. Spectral coherence between surface currents and
satellite-derived geostrophic cur- rents show a peak at a period of 25 days which might
relate to mesoscale eddies. In general, this is an ongoing project and any input and

discussion is highly welcome.
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Pre-Trained U-Net Model to Improve the Himawari Sea

Surface Temperature Data Gap Filling

Dimas Pradana Putra! and Po-Chun Hsu!~
! Center for Space and Remote Sensing Research, National Central University, Taiwan

2 Institute of Hydrological and Oceanic Sciences, National Central University, Taiwan

Abstract

Satellite-derived sea surface temperature (SST) images are widely used in various
applications such as climate monitoring, ocean modeling, and marine ecology. However,
the presence of clouds in images often leads to gaps in the satellite data, reducing their
temporal and spatial resolution and making it difficult to analyze spatiotemporal patterns.
Gap-filling methods are essential to overcome this limitation and provide continuous and
consistent SST data. In this paper, we propose a gap-filling method based on U-Net, a
state-of-the-art deep neural network model. Our method comprises two main steps. First,
we pre-train the U-Net model on a large and diverse dataset of level 4 (L4) SST images.
L4 SST images are gap-free products that are generated by blending satellite observations
with numerical models and in-situ measurements. Using L4 SST images as surrogate
ground truth, we can simulate a large number of SST values with different gap patterns
and SST distributions, which can enhance the generalization ability of our U-Net
model. The use of L4 SST images is motivated by the limited availability and
heterogeneity of ground truth data for training and validating deep learning models.
Different regions and seasons may have varying gap patterns, noise levels, and SST
distributions, requiring models to be adaptive and robust. L4 SST images provide a
consistent and large source of information that can overcome these challenges and
improve the quality of gap-filling. Second, we fine-tune our pre-trained U-Net model on
a specific target domain using a smaller amount of real SST values with ground truth SST
values. This step further improves the accuracy and efficiency of our method. Finally, we
compare our method with data interpolating empirical orthogonal functions (DINEOF),
a widely used method for satellite image gap filling based on EOF.
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Water Exchange Due to Wind and Waves in a
Monsoon Prevailing Tropical Atoll

PRt
PR A N B BBt 5l e R e T

W =

Water exchange in coral reef atolls is affected by physical forcings outside the atolls.
Characteristics of the consequent water exchange depend on the atoll morphology and
the local atmospheric and hydrographic conditions. The pattern of water exchange in the
summer, 2021 at the Dongsha atoll under the influences of tides, wind, and waves was
investigated by conducting realistic modeling and numerical experiments. Overall, the
analysis results suggest that the southwestern wind could enhance the inflow transports
at the southern reef flat and could enhance the outflow transports at the northern reef
flat/north channel. The northeastern wind induces an inversed pattern. Unlike the wind,
the waves always enhance the inflow transports at the reef flat and the locations of
enhanced transports depend on the incident directions of the waves. Wind and waves
induce shorter hydrodynamic time scales than tides, suggesting more vigorous water
exchange during high wind and waves. The directions of wind and waves significantly
affect the spatial distributions of the residence time and the age. It implies that the
hydrodynamic processes in the Dongsha Atoll would have significant seasonal variability.
This study presents different circulation patterns in an atoll system influenced by calm

weather and strong wind/waves.
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BeRES [ RE R Z B 1B

On the dynamics of mesoscale eddy induced by typhoon

HIE  MRIZ ~ BES?
YR IL BB E AR BRI A
RERVAS Y L TN =y RS T A}

"W =

BEHRERNBEEE TR R RIS RER R 8 2 SRk - Al DRSS
BB R TP EIRIERE - S REEGE TS 3 B EOK 2 25 RS R
(Cyclonic Ocean Eddy, COE) ° 7% #%19934F-20204F 2 jieE| LA Kz 1 FE > 7K fir g &kl »
AR AR PRI o PR AR e B\ A i 1% T MR R K & H R
BN Z(EFFETT AT - BE=15157 5 Fs19974FEHRosie ~ 20094FEHNidall 22011
FEHIMa-onfefE o FeHI IO 55 2415 (Regional Ocean Modeling System,
ROMS) ¥t = (& ] T H RIRRE EH R D KT E R - Eiss REUR TR
Rosie 2L ke Nidaifi 1% » H N J57EEFR R~z Be a2 22 /K A 88 5 COE » fEH 2
R RE A E1 RS R R N A PR IE AR A 59 55 — RHER R 28 (2.9m/s) Y Nida filg [
(1.006m/s)#E1T B SR 4HAY COEAE BB T 7o it » IHZE4S AR - BeR R IE EIHYIF L
IR KB RE E 5T Sl (Ekman pumping) » B IR TR S E R S AL
REEEEARERVIE N - FERp SRR & S R K E S i HIRHER S T RS T B 46
3 [ S HESA T - S5 4 » A [ TR T TS AT S I IR RER T 7K/ S »
T LUK A B HI R ARTR 0 A S S (ECOEIP Ry ER 2 — -
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B RN_PP14
S EHIEE (RE BIL fe B E B

S - SRS - A
B T AL A SRR 2

RS

EFReEEB% - ZTXAEGERILARERINGS [REEFRE T FE - 2001~2020
18 El5E 5 HReE A 3 {EEEEELS T3 ML - 73 A& 2001 FHYFF(Utor)
2008 AR (Nuri)f1 2008 FHYIGHE L (Hagupit) © 2RI & S FE R AL R B0k
Bl RE I 3 (IR R B R RS S BRI R RIE AN 2= SRR U e AR %
W% 8.8°C » WIREHARIIR My 2.7°C » MIEARELEAMDEFOR T IEIEEE 1.4°C -
AT ASER G FE Y - 08 EE RS RE 5 [ 2 Ve R R e B TR A RiF 2
Bifh > By T E— D EBE AT RE RS eI a0 NF 2 258 AREAE
18 EE R 2405 2 (Regional Ocean Modeling System, ROMS) » DLEE NG 4747 H:
=M RMPRRE EVE Bl 5 e EJEi R EEE - [ENF - Ry 17— RS nlaE EHE
AIBE RS [REFE R AR G 2 A2 R B AN EEE R T INA TELSTER
BB UG SR T2 8 i - BT &R = (ERe RS RS
FHETE Y B8 - ISR + = (H BT T H(20-80m) i 2
(b3 25 H E RIESEE [ (0-20m) R LRI 32 R /K PRI B F
IR EEATEL - H o ISR = (EFE AT Re R I R R A 5 0 R
SHIDARCRY 2 BIRHIRERARE - 5540 » U BERER 2 B EDRNITE 2 st 8%
S NRAE B TRAE S NGRE
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Spatiotemporal variation of ocean acidification indices and sea surface
temperature anomaly in the northwestern coast of the Philippines

Rose Angeli Tabanao Macagga! and Po-Chun Hsu*?
1 Center for Space and Remote Sensing Research, National Central University, Taiwan
2 Institute of Hydrological and Oceanic Sciences, National Central University, Taiwan

Abstract

Anthropogenic activities, such as burning fossil fuel and deforestation, result in the continuous
emission of greenhouse gases, causing climate change. Among these gases, carbon dioxide (CO2) is a
major contributor, and its atmospheric concentration has risen by over 40% in the last century. The
oceans have become a vital sink for anthropogenic CO2 through air-sea exchange, leading to the oceans
becoming more acidic and the absorption of excess heat generated from the greenhouse effect has led
to temperature increases. Ocean acidification is a direct consequence of the oceanic uptake of CO2,
resulting in a decrease in the pH of surface waters, an increase in the concentration of the inorganic
carbon species and surface partial pressure of CO2 (spCO2). Marine heatwave (MHW) events are
prolonged periods of anomalously warm seawater temperatures exceeding a particular threshold. Both
of these phenomena pose a significant threat to marine processes and ecosystems. The objective of this
study is to analyze the spatiotemporal variation of sea surface temperature (SST) and ocean
acidification indices in the northwestern coast of the Philippines. We utilized the daily satellite SST
dataset from NOAA Coral Reef Watch spanning 1985 to 2022. Additionally, we obtained monthly pH
and spCO2 datasets from 1993 to 2022 from Copernicus Marine Environment Monitoring Service. We
conducted empirical orthogonal function analysis on the SST, pH, and spCO2 datasets to determine
the spatial patterns of each parameter and understand how they change over time. Furthermore, we
identified the frequency and duration of MHW events from 1985 to 2022. The Philippines is abundant
in coral reef regions, with the most extensive coral reef area found in the northwestern Philippines. By
understanding the spatiotemporal variation of these parameters, we can gain critical insights into the
potential impacts of ocean acidification and MHW events on coral reefs in this region.
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distributions of dissolved inorganic carbon in the Penghu
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Title: Isotopic evidence for hydrological control of legacy

nitrogen input into the Atchafalaya River.

Jian-Jhih Chen"?*, Gen K. Li3, Marcus Lin', Ziyue Yu?, Justin A. Nghiem*, Tianshu
Kong!, Heather Donnelly!, Noah P. Snyder!, Hangin Tian!, Michael P. Lamb*, Xingchen
Tony Wang'”

1. Department of Earth and Environmental Sciences, Boston College, Chestnut Hill,
Massachusetts, USA.
2. Department of Marine Environmental Engineering, National Kaohsiung University of
Science and Technology, Kaohsiung, Taiwan
3. Department of Earth Science, University of California, Santa Barbara, CA, USA.
4. Division of Geological and Planetary Sciences, California Institute of Technology,
Pasadena, USA.

Abstract

The increase in nitrogen (N) input from the Mississippi-Atchafalaya River basin
to the northern Gulf of Mexico has led to several negative effects such as eutrophication
and hypoxia. In order to reduce the N loading, It is critical to understand the sources of N
within these regions. Previous model research suggested that synthetic N fertilizer
application is the primary source contributing to N loading. However, some recent studies
have reported that excessive N accumulation, also known as ”legacy N”, resulting from
long-term N application may make an important contribution to N input in the northern
Gulf of Mexico. In this study, we used the combinations of hydrography, nutrients and
dual nitrate isotopes to investigate the origin and cycling of nitrate (NOs3") in the Wax
Lake Delta. Surveys and field sampling were carried out at Wax Lake Delta on March 24
- 31 (wet season) and August 17-24 (dry season) in 2021. The average values of §'°N-
NO;™ and 8'"®0-NOs™ were 7.1%o and 2.3%o, respectively. These values fall within the
range of soil 8'°N-NOs", reflecting NOs™ sources are mainly derived from the soil. High
NO; concentrations and water discharge with low 3'°N-NOs™ values were found during
the wet season, whereas low NOs™ concentrations and water discharge with high §'°N-
NOs™ values were observed during the dry season. These suggest that more legacy N (low
8'"N-NOs") was flushed into the river during the wet season. The present work provides
direct evidence of the importance of legacy N in the Mississippi-Atchafalaya River basin.
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Using barium to trace underwater mud volcanoes in the

Southwest offshore of Taiwan
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Yu-Te Hsieh'™
Institute of Oceanography, National Taiwan University, Taiwan
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*Corresponding author. E-mail: alanhsieh@ntu.edu.tw

Abstract

Submarine mud volcanoes and cold seeps are important sources of methane emission,
a greenhouse gas, to the ocean. However, it is difficult to precisely trace and quantify their
inputs to the ocean. Barium cycling is one of the processes that is significantly disturbed
during the sulfate methane transition zone (SMTZ) in the marine sediments where the
methane emission is active. Therefore, Ba may serve as a useful tracer to trace the
chemical inputs of submarine mud volcanoes and cold seeps to the ocean, and hence the
marine carbon cycle. Recent studies of marine Ba stable isotopes have revealed new
results of marine Ba cycling, which allow the tracing of different sources of Ba to the
ocean. Even though submarine mud volcanoes and cold seeps play important roles in the
marine Ba cycle, their Ba isotope compositions and isotope fractionations remain
unknown. In this study, we analyzed Ba and sulfate contents in the sediment pore water
collected from a marine sediment core from a top of a submarine mud volcano located in
the Southwest offshore of Taiwan. We also measured Ba compositions in the seawater
samples collected directly above the mud volcano to help to evaluate the impact of
submarine mud volcanos on the marine Ba cycle. The data also provide the first constraint
on the Ba inputs from cold seeps and mud volcanoes in the Southwest region of Taiwan

and may be used as a tracer for reconstructing the activity of methane emission in the past.
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Effects of phytoplankton physiology on global ocean

biogeochemistry and climate: the role of variable

stoichiometry

Chia-Te Chien (F§5z{&), Markus Pahlow, Markus Schartau, Na Li, Andreas Oschlies

GEOMAR Helmholtz Centre for Ocean Research Kiel, Kiel, Germany

The similarity of the average ratios of nitrogen and phosphorus in marine dissolved-
inorganic and particulate-organic matter, dN:P and pN:P, respectively, indicates tight links
between those pools in the World Ocean. Here we analyse the sensitivity of marine
biogeochemistry to variations in phytoplankton N and P subsistence quotas in an
optimality-based ecosystem model coupled to the UVic Earth system model. Our results
reveal distinct feedbacks between changes in the N and P quotas, N> fixation, and
denitrification that loosen the coupling between dN:P and pN:P. We demonstrate the
importance of particulate N:C and P:C ratios for regulating dN:P on the global scale, with
oxygen concentration being an important mediator. Our analysis also reveals a potential
interdependence of phytoplankton stoichiometry and global equilibrium climate

conditions.
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Eastern Equatorial Pacific oxygen minimum zone dynamics during the

Pliocene
Shraddha Band!, Jeroen Groeneveld', Haojia Abby Ren?

Institute of Oceanography, National Taiwan University, Taipei, Taiwan (R.O.C)

’Department of Geosciences, National Taiwan University, Taipei, Taiwan (R.O.C)

The low oxygen concentrations in the Oxygen Minimum Zones (OMZ) in the east Pacific
are attributed to two processes, namely, 1) the influx of poorly ventilated waters through
circulation of the high latitude northern Pacific subsurface water masses and, 2) the
removal of oxygen at subsurface depths through biological degradation of organic matter
in the high-productivity upwelling sites. The onset of northern Hemisphere Glaciation
(NHG) at 2.75 Ma and associated water column stratification in the North Pacific,
potentially restricted the ventilation of subsurface waters that source the Northern and
eastern Pacific. In addition, evolution of the cold tongue in the Eastern Equatorial Pacific
(EEP) during mid to late Pliocene increased the influx of nutrients to the surface leading
to increased organic matter degradation in the subsurface waters. This was further
accentuated by the closure of Panamanian gateway during the late Pliocene, leading to
accumulation of nutrients along the eastern Pacific upwelling sites. The evolution of
cold tongue in the EEP during the mid to late Pliocene led to zonal asymmetry in SST,
heat, and nutrient distribution between the West Pacific warm pool (WEWP) and the
Eastern Equatorial cold tongue. In this study, we aim understand the deoxygenation
history of the eastern Pacific focusing on the latter process by reconstructing nutrient
characteristic variability in EEP with concomitant evolution of the cold tongue. To
strengthen our research objective we aim to reconstruct contemporary Mn/Ca timeseries
(IODP site 1338) which responds to the oxygen content in water.

To understand the nutrient utilization in the cold tongue we plan to use the difference in

foraminifera-bound-8'°N (FB-8'°N) values (A8'°N) between cores raised from the WEP
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(ODP sitel115b, existing record) and EEP (present study) during the Plio-Pleistocene
period. To reconstruct the 8'°N variability in the EEP, we use FB-8'°N record of T.
sacculifer from IODP site U1338 (2°30.469'N, 117°58.178'W; 4200 m water depth)
inside the eastern equatorial cold tongue.

The A8'°N reconstructed using the data from IODP sites 1338 and ODP 1115B will better
our understanding of the degree of nutrient pool utilization and its variability during a
major step in the closure of the Panamanian gateway, a short glacial period-Marine
Isotopic Stage M2 (3 — 2.5 Ma), a stable climate transition of Mid-Piacenzian warm
period (3.3 — 3.0 Ma), the onset of Northern Hemisphere Glaciation at 2.75 Ma, and

strengthening of Walker circulation at 1.6 Myr BP.
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Stable isotope record of Indian summer monsoon variability
in the NW Indo-Gangetic Plain during the past ~80 ka
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aDepartment of Oceanography, National Sun Yat-sen University, Kaohsiung 804, Taiwan
b Department of Earth Sciences, Indian Institute of Technology Kanpur, Kanpur 208016,
India

Summary

The Indian summer monsoon (ISM), which brings >80% of the total annual rainfall
to the Indian subcontinent, is a key driver of the Indian climate and is one of the most
dynamic climate systems on the earth. It directly affects agricultural production and
socio-economic development of the Indian subcontinent, where the livelihood of ~70%
of the population depends upon agriculture. Longer continental records of ISM are very
rare as well as not robust in terms of either continuity (resolution) or chronology. Here
we report, for the first time, continuous and chronologically well-constrained records of
stable oxygen (6'80) and carbon (6'3C) isotopes of carbonate nodules, and &'3C of
sediment organic matters (6'3Csom) in samples from two (~47 m long) drill-sediment
cores, collected from paleo-Yamuna channel in the NW Indo-Gangetic Plain (in north
Haryana), to reconstruct ISM precipitation variability and paleovegetation pattern during
the past ~80 ka. The 680 of carbonate nodules (-7.80%o to —4.04%., average: —6.01%o),
a proxy for ISM intensity, shows a strong negative correlation with the variability in the
model-derived ISM precipitation intensity suggesting intense (week) ISM precipitation
during late marine isotope stage (MIS) 5, early and late MIS3, and early MIS1 (MIS4, mid
MIS3 and MIS2) periods. These changes in the ISM intensity are in-phase with the
precession-induced changes in the Northern Hemisphere summer insolation. The
6%3Csom (-22.3%o0 to —27.4%o, average: —25.3%o) indicates a Cz-dominated vegetation in
the Himalayan catchment with noticeable increase in Ca plants during hot early and late
MIS3, and early MIS1 periods following the intensifying ISM precipitation. The 63C of
carbonate nodules (-3.63%o to 1.56%o0, average: -1.55%o) suggests that this, being also
influenced by dissolved inorganic carbon derived from the Himalayan source, could be

misleading and therefore requires a careful evaluation.
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Ocean temperature stratification of the east Pacific during the Pliocene
using oxygen isotopes on different species of planktonic foraminifera

Kuan-Yu Jow, Shraddha Band, Jeroen Groeneveld

Institute of Oceanography, National Taiwan University, Taipei, Taiwan(R.0.C)

Abstract

Future climate change is a topic that currently receives a lot of interest from the society;
increasing emissions of CO2 related to human activities are not only raising global mean
temperature, but also have a large impact on the oceans. Since the geological record,
and especially marine sediment cores, offers an opportunity to understand climate
system response to a range of forcings and feedbacks, studies of previous time periods
that were similar or warmer than today receive a lot of attention. One such interval is
the transition from one single glacial period of the late Pliocene (Marine Isotope Stage
M2, ~3.25 Ma) to the interglacial MIS KM5c during the mid-Piacenzian warm period
(MPWP), which the atmospheric CO2 was similar to the present.

The East Pacific plays an important role in controlling global climate. Today it is
characterized by relatively cold and nutrient-rich water masses that upwell along the
coast of South America and at the equator. An important feature on interannual
timescales are the variations in El Nifio-Southern Oscillation (ENSO). During El Nifio, the
easterly winds along the equator weaken, allowing warm water from the western Pacific
Warm Pool to move eastwards warming the east Pacific. It has been suggested that
during the Pliocene this might have been the standard situation, a climate state
sometimes referred to as  “El Padre” . However, the data from the east Pacific Ocean
are still lacking in many places. Thus, in this study we are working on IODP Site U1338 (2
°30.469 ~ N, 117°58.178 ~ W; 4200m water depth) from the equatorial Eastern Pacific,
using oxygen isotopes on foraminifera including T. sacculifer, N. dutertrei, G. crassaformis
and D. altispira, to reconstruct how the structure of the water column changed through
the late Pliocene. It is planned to supplement the data with analyses of the Mg/Ca ratio
on these species of foraminifera to allow separating changes in sea water temperature

and salinity.
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Multi-species planktonic foraminifera-inferred upper ocean hydrographic changes of the
Okinawa Trough over the past 20 kyr
Ru-Yun Tung!, Yuan-Pin Chang?, Yu-Shih Lin?, Chuan-Chou Shen®*#, Yoshimi Kubot,
Sze Ling Ho?
Ynstitute of Oceanography, National Taiwan University
2Department of Oceanography, National Sun Yatsen University
3High-Precision Mass Spectrometry and Environment Change Laboratory (HISPEC), Department of
Geosciences, National Taiwan University
“Research Center for Future Earth, National Taiwan University
SDepartment of Geology and Paleontology, National Museum of Nature and Science, Japan
Abstract
The Kuroshio Current (KC) is a strong western boundary current that brings an enormous

amount of heat from the Equat orial Pacific to the middle latitudes of the western Pacific, thus it
exerts a strong influence on the regional climate system here. Studying the long -term variations of
the KC will allow us to understand past climate change in the Northwest Pacific.To provide a long-
term perspective of the KC variations and its link to the regional climate, here we use Mg/Ca ratios
of thermocline-dwelling foraminifera , Pulleniatina obliquiloculata and Neogloboguadrina
dutertrei, to reconstruct past hydrographic changes ov er the past 18 ka in the northern Okinawa
Trough (OT). Interestingly, P. obliquiloculata regarded by some as an indicator of the KC, was not
found in samples older than 15 kyr . Its absence during the colder period might indicate a
diminishing influence of the warm KC. P. obliquiloculata Mg/Ca-derived temperatures show little
changes over the past 15 kyr (at ~209C) . The absence during deglaciation and low temperature
variability recorded might be due to the relatively narrow temperature tolerance range  of this
species. N. dutertrei Mg/Ca-derived temperatures also show no cooling during the glacial period
but instead reach the temperature minimum around 5 kyr during the Holocene. This pattern in the
Holocene is in accordance with other reconstructions in the central OT. In contrast to our
thermocline temperatures, previously published surface temperatures derived from Mg/Ca of
surface-dwelling G. ruber and organic proxies indicate 3—10<C of glacial cooling. This difference
suggests that the temperature variability at the surface and thermocline is not controlled by a single
factor (e.g. Kuroshio Current). A comparison with previously published records of foraminiferal
5180 and Mg/Ca temperature from the region shows similar §*30 values but higher Mg/Ca-derived
thermocline temperatures outside of the OT over the 20 kyr ; this despite comparable surface
conditions (both §*0 values and Mg/Ca-derived temperatures) between the inside and outside of
the OT. Differences in thermocline temperatures between the inside and outside of the OT may be
due to the varying influence of the North Pacific Subtropical Gyre and/or differences in
foraminifera seasonality/habitat depth. In future, we will add thermocline temperature records frorr
a site outside of the OT to increase the latitudinal coverage of our regional compilation.
Keywords: Okinawa Trough, Planktonic Foraminifera, Kuroshio Current, Mg/Ca, *¥0
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A Preliminary Results: Seafloor Manifestations at Mienhua Volcano
in Southern Okinawa Trough

Chieh-Wei Hsu'?, YuShih Lin', Yu-Cheng Chou?®, Hsin-Hung Chen3, Song-Chuen Chen?,
Yunshuen Wand

1. Department of Oceanography, National Sun Yatsen University
2. Cross College Elite Tech Program, National Kaohsiung University of Science and
Technology
3. Institute of Undersea Technology, National Sun Yatsen University
4. Central Geological Survey, Ministry of Economic Affairs, New Taipei City, Taiwan

Abstract

The Menhua volcano is located in the southern Okinawa Trough, a back-arc basin known for its
hydrothermal activity. To examine the geochemical and geological processes in the Menhua
volcano, advanced equipment including Fiber-optical Instrumentation Towed System (FITS) and
remotely operated vehicle (TORI-ROV) were used to conduct seafloor observations. The
observations were analyzed and integrated through scrutinizing, integrating, and analyzing the
seafloor images/videos.

The Seafloor Massive Sulfide (SMS) deposits, distributed in the hydrothermal activity influence
area, were discovered during this study, providing significant evidence of the volcanic and
hydrothermal processes that occur in the Menhua volcano. Additionally, juvenile tubeworms
were observed, indicating current hydrothermal vent activity. Growth tubeworms were also
observed and found to be buried by mass sulfide deposits, suggesting that hydrothermal fluid
might be released from the seafloor periodically. Extensive outcropping of CO> hydrate deposits
were documented at the seafloor, covering a distance of 110 meters, which is never been
reported. Furthermore, the study identifies numerous locations of elemental sulfur deposits that
suggest that the sulfur is formed under characterized and distinctive geochemical processes, that
is suggested to be associated CO2 migration.

This study's findings provide a better understanding of the seafloor manifestations and the
geological and geochemical processes in the Menhua volcano, which can be used to develop a
better comprehension of the volcanic and hydrothermal processes in the southern Okinawa
Trough. However, this study's scope is still limited to active hydrothermal sites identified by
geophysical data. To gain a more comprehensive understanding of the geological and
geochemical processes in the area, future research will need to examine non-active sites.
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Geochemical impacts of hydrothermal activity on sedimentary pore
fluids from a shallow-water hydrothermal field offshore northern Taiwan

B IR BRI EUR & Z R EIPR K Bk L2

Shein-Fu Wu?, Chih-Chieh Su?, Feng-Hsin Hsu?!, Hsiao-Fen Lee?, Ta-Wei Hsu?, Song-
Chuen Chen3, Yun-Shuen Wang?
! nstitute of Oceanography, National Taiwan University
2 National Center for Research on Earthquake Engineering, National Applied Research
Laboratories
3 Central Geological Survey, Ministry of Economic Affairs
Abstract
Geochemical analysis of trace elements (include Fe, Mn, Co, Ni, Cu, Zn, and REE+Y) and
was performed on sedimentary pore fluids collected from the Keelung Submarine
Volcano (KLSV) and Keelungyu (KLY) regions, a shallow-water hydrothermal field offshore
northern Taiwan. For comparison, those analyzes were also conducted on pore fluids
from the Mienhua Volcano (MHV) hydrothermal field in the southern Okinawa Trough,
where a highly sediment-hosted hydrothermal system and strong hydrothermal
activities have been discovered. The KLSV fluids show low-Cl and significant consumption
of Mg, as well as a rather low total REE compared to that of the MHV fluids, which is
referred to as the vapor-rich phase fluid after phase separation. High Mn/Cl, Ni/Cl, Cu/Cl,
and Y/Cl values of low-Cl fluids comparable to those of seawater were observed in KLSV
fluids, providing consistent results to emphasize the effect of phase separation on trace
element distributions in hydrothermal fluids. In KLY samples, it is revealed that the
concentrations of Co, Cu, and Zn are much higher, while the total REE is much lower than
those at the other sites. In the MHV field, depth profiles of the trace elements and total
REE concentrations in pore fluids, which are characterized with consumed Mg and
seawater-like Cl as a liquid phase produced from phase separation, present a distinct
enrichment of trace element and total REE concentrations at the bottom water-sediment
interface, accompanied by a rapidly downward depletion. The chondrite-normalized REE
pattern of MHV pore fluids shows a common pattern of LREE enrichment and a positive
Eu anomaly, which differ from patterns in seawater and other sites, implying the impact

of hydrothermal activity.
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Geology and Geophysics Database of Submarine Hydrothermal mineral resource

and Offshore Wind Farm in Taiwan
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Practical Interlaboratory Guidelines in XRF-scanning of Long

Sediment Records: An Example from IODP Expedition 386
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Ikehara?, Michael Strasser®, Jeremy Everest*, Lena Maeda®, and the IODP Expedition 386 Science
Party”

Lnstitute of Oceanography, National Taiwan University, Taiwan.
2 Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology
(AIST), Japan.
% Institute of Geology, University of Innsbruck, Austria.
4 British Geological Survey, United Kingdom.
> JAMSTEC Japan Agency for Marine-Earth Science and Technology, Institute for Marine-Earth
Exploration and Engineering (MarE3), Japan.
“A full list of authors appears at the end of the abstract

Abstract

Traces left behind by earthquakes in subaqueous environments  are essential to submarine
paleoseismological investigations seeking to provide long -term earthquake records. During IODP
Expedition 386, 29 Giant Piston Cores (GPCs) were collected at 15 sites , totaling 842 meters of
cores from 11 individual trench -fill basins of the Japan Trench. Robust event -stratigraphic
correlation is thus the key to characterizing event depositsand providing a spatiotemporal
framework for the entire Japanese margin. To identify the chemical fingerprints of event deposits,
X-ray fluorescence (XRF) core scanning provides a fast, non-destructive, and high-resolution
method to obtain semi-quantitative counts of elements in the sediment. However, completing more
than 800 meters of sediment cores with only one XRF-scanning machine is time-consuming and
laborious. An approach is thus developed by combining two Itrax-XRF core scanners (CS-45 at
Innsbruck and CS-49 at AIST, with different generations of XRF detectors) with U-channel samples
By simply normalizing each of the elements with its mean value throughout the core respectively,
the resulting elemental counts from different machines can be calibrated and further processed by
multivariate statistics, including principal component analysis (PCA) and cluster analysis (CA).
The differences in event deposits can therefore be deciphered in a fast, high -resolution, and
comprehensive manner in order to provide high -resolution chemostratigraphic correlations along
the Japan Trench and guide followup studies. Such experience can also be applied in other researcl
where long-term sedimentary records are needed.

Keywords: Non-destructive technique, XRF-scanning, Japan Trench, Earthquake
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Principles and Application of X-Ray Computed Tomography

System: A Glance at Marine Geological Samples

Yen-Hsi Wut, Yao-Ming Liut, Jun-Ting Lin?, Yu-Chun Chang?, Gerald Degenhart?, Ya-Hsuan
Liou®, Jyh-Jaan Steven Huang!

YInstitute of Oceanography, National Taiwan University
2 Medical University of Innsbruck
3 Department of Geosciences, National Taiwan University

Abstract

X-ray Computed Tomography (CT), a computerized combination of multiple X -ray analyses
from different angles to produce tomographic images, has been widely used in modern medicine
and diagnosis since the 1970s. As a non -destructive and rapid technique, CT is an ideal tool to
characterize the internal 3D structures of objects and has attracted various EarthScience disciplines
over the last decade. Besides the visual -based observation, quantitative 3D micro -morphometry
information can be extracted and linked to grain/pore size, sedimentary structures, and eventually
geochemical / mineralogical composition. He re we would like to introduce the newly established
Geotek Rotating X -Ray Computed Tomography System (RXCT) at National Taiwan University.
The features of this system are (1) high voxel resolution (30 - 350 um, depending on the sample
size), (2) large samp le size with source -detector rotation design (1.5 m in length and 15 cm in
diameter), and (3) different scanning modes, including 2D radiograph, pseudo -3D laminography,
and 3D CT rotating scan. This poster uses a few geological samples to demonstrate and ¢ ompare
different scanning results to provide a preliminary demonstration. The detailed 3D distribution,
including sedimentary structures and  event layers in the sedimentary core, can be clearly
reconstructed to further advance their scientific applications. For now, detailed testing and standarc
operating procedures are being established with various applications. This is expected to form a
new research line to rapidly examine the internal structures without destroying the samples, which
may have great pote ntials in sedimentology, marine geology, paleoseismology, paleontology,
mineralogy, petrology, archaeology, and energy-related applications.

Keywords: Non-destructive technique, X-ray computed tomography, 3D reconstruction
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Sediment transport pathways in northern Taiwan
Strait

Dominique Valdivia! ~ Rick Yang® ~ James T. Liu*

(1) Department of Oceanography, National Sun Yat-sen University,
Kaohsiung, Taiwan (ROC)

Abstract

Long-term sediment transport patterns in northern Taiwan Strait (TS) are primarily
related to monsoon-driven coastal current systems such as the south bond Zhejiang-Fujian
Coastal Current which delivers Changjiang-sourced distal suspended sediments to the
Zhe-Min-Taiwan Strait Mud Belt (ZM-TS MB) in northern TS. Some patterns are related
to the dispersal of sediment from rivers in Taiwan. Our aim was to study the coupling
between sediment transport in relation to seasonal currents, and source of sediments (from
Mainland China and Taiwan). We analyzed sediment pathways based on surface sediment
samples using grain size trend analysis models of McLaren and Gao & Collins to reveal
transport patterns. Also, we contrasted the grain size data with the surface distribution
patterns of Kaolinite, Illite, Smectite, and Chlorite. Our results suggest unlike coarser
grained, better sorted and positively skewed relict sediments, modern sediments
distributed along the ZM-TS MB are poorly sorted mud, with negative or zero skewness.
The high energy sediment transport along hypothetical pathways in central TS started
from regions of poorly sorted and negatively skewed to regions of better sorted and
positively skewed sediments grain-size distribution patterns. Low energy transport occurs
in the northern TS along hypothetical pathways toward regions with better sorting and
symmetrical grain-size distributions. Based on Transport Vector method, there is a zone
of convergence in north central TS, implying a deposition center. Another convergence
center is located closer to the Minjiang River, which coincides with the maximum
sedimentation rates reported by Huh et al. (2011). A demarcation line marks the Kaol-rich
sediments from Mainland China and IlI-Chl-rich sediments from Taiwan, which also
matches with the landward boundary of Mainland-sourced magnetic susceptibility by
Horng & Huh (2011).

References
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Effect of prey density in species distribution modeling: a case

study of plankton

Yun-Yi Lin, Chih-hao Hsieh
Institute of Oceanography, National Taiwan University, Taipei City

Abstract

Biotic interactions (e.g., predation, competition) are considered to be fundamental
factors that shape species distribution. However, most studies focusing on species
distribution modeling (SDM) often ignore biotic factors in their models or use
approximations (e.g., chlorophyll @) which can lead to bias.

While the SDM methodology was developed originally from terrestrial organisms,
there are growing applications in marine ecology recently. Yet, seldom of these
applications focus on plankton community, which is the important base of marine food
webs. And due to the selective grazing of zooplankton, they feed on phytoplankton of
specific taxonomic groups or sizes, concentration of chlorophyll a may not necessarily
represent their prey density.

The major goal of this study is to understand the importance of biotic interaction when
modeling the distribution of marine organisms. By adding biomass of phytoplankton in
specific taxonomic groups and sizes and chlorophyll a as a biotic predictor respectively,
we try to evaluate and compare their contributions to the model performance of copepod
SDM. We expect that the model considering taxon-specific phytoplankton biomass will
perform the best, followed by the chlorophyll a and null model with no biotic predictor

included.
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Planktonic ciliate time distribution relative to Noctiluca

scintillans in Jieshou Bay during 2020 to 2021
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Abstract

Ciliates are indispensable and basic part of the marine food chain and belong to the
exploration cycle at the bottom of the food web. In this study, we observe the changes in
the abundance of two different types of ciliates (tintinnid ciliate and naked ciliate) during
2020 to 2021 in Jieshou Bay. In 2020, the abundance of tintinnid ciliates reached high
values in late winter and summer, and the abundance of naked ciliates reached a high
value only in summer, due to the local regular period of Noctiluca scintillans bloom, the
impact of high N. scintillans abundance in 2020 led to a decline in the abundance of
tintinnid ciliates, did not affect abundance of naked ciliates, but nothing like this in 2021.
So we assume that a large abundance of N. scintillans may affect the number of one of
the ciliates, because N. scintillans are easy to stick tintinnid ciliates but not easy to stick
naked ciliate, so when there are too many N. scintillans, the number of tintinnid ciliates

will decrease, but we still need more experiments to confirm this.
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Impact of environmental drivers on the microeukaryotic
community assembly in Feitsui Reservoir
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Freshwater reservoirs support a diverse range of services that humans rely on and
these services depend on ecosystem functioning. The response of biological
communities to their environment plays a vital role in maintaining ecosystem functioning.
Therefore, understanding the assembly of these communities is critical for
understanding how ecosystems will respond to environmental changes. Subtropical
freshwater reservoirs such as the Feitsui reservoir in Northern Taiwan, are important
water sources for human populations but remain understudied. This study uses time
series data from 2017 to 2021 to investigate the assembly of microeukaryotic
communities in Feitsui Reservoir, focusing on the impact of environmental conditions.
The microeukaryotic community composition and structure were characterized using
metabarcoding of the 18S rRNA gene on water samples collected bi-weekly over four
years. The role of environmental drivers on the community composition and structure
was investigated by using constrained ordination analyses which allowed to quantify the
impact of environmental conditions on the observed community. For example, water
temperature and nutrient concentration were identified as significant drivers shaping
the microeukaryotic community of Feitsui Reservoir during the sampling period. A
seasonal pattern was identified in the community composition and structure, suggesting
that the community undergoes cyclic changes following the seasonality of
environmental factors which also follow a seasonal pattern like the water temperature.
Understanding the impact of environmental conditions on microbial community
assembly can help identify how the ecosystem may be vulnerable to environmental

change and can inform us on how climate change could impact ecosystem functioning.
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Temperature Experiments on Internal Bioeroders
Wan Tze Ning Orczy?, Christine Hanna Lydia Schénberg2

1Department of Oceanography, National Sun Yat-sen University, Kaohsiung,
Taiwan

2School of Engineering, The University of Western Australia, Perth, Australia

Abstract:

Climate change and extreme weather pose significant environmental challenges to
our planet. Coral reef ecosystems are particularly vulnerable to climate change, which
affects their biological functions and the human societies that depend on them. Some
research suggests that bioeroders, may be more resistant to environmental changes than
corals, potentially exacerbating the decline of coral reefs. While previous studies have
examined the impact of ocean acidification on internal bioeroders, the effects of
temperature on this process are not well understood. To address this issue, we are
conducting experiments to investigate the impact of temperature on internal bioeroders.
Our study primarily involves heat treatments, with cold treatment as a secondary aspect,
and a control group using live rocks collected from Little Liugiu Island. We are measuring
changes in buoyant weight to determine the bioerosion rate of internal bioeroders. The
experiments will last for two weeks, and we assume that bioerosion rates will increase in
proportion to the temperature until a critical limit is reached. This work is currently
underway, and our findings could provide insight into the relationship between
temperature and internal bioeroders under different environmental conditions. This
knowledge could inform conservation plans and ongoing environmental monitoring
efforts.
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Evaluating time-varying network stability of fish community
using empirical dynamic modeling (EDM)

Romy Ruo-Yu Pan?!, Chun-Wei Chang?, Chih-hao Hsieh?3
linstitute of Marine Affairs and Resource Management, National Taiwan Ocean
University, Keelung, Taiwan
2Institute of Fisheries Science, Department of Life Science, National Taiwan University,
Taipei 10617, Taiwan.
3Institute of Oceanography, National Taiwan University, Taipei 10617, Taiwan.

Abstract

Marine communities play a crucial role in sustaining the functions and services in
the marine ecosystem, such as biodiversity and food. However, numerous stresses, e.g.,
climate change and fishing, are threatening marine communities’ stability. To better
understand the future of marine ecosystems and communities and help improve marine
ecosystem management, it is important to evaluate how communities' network stability
changed through time and identify the potential drivers. In this study, we apply empirical
dynamic modelling (EDM) to evaluate the time-varying community network stability
using fish community data collected from three regular surveys, (i) the Northeast Fishery
Center (NEFSC) bottom trawl survey, (ii) the International Council for the Exploration of
the Sea (ICES) bottom trawl survey, and (iii) the Easter Bering Sea bottom trawl survey.
Then, the analysis investigating the environment and fishery effects on fish communities’
network and network stability is carried out. This study will help complement the
understanding of mechanisms shaping fish community stability and provide insights into

ecosystem-based fishery management under climate change.
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eutrophication?
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Abstract

A range of environmental changes have been found to increase bioeroder
abundances and erosion rates, and we study the relationship of bioeroding sponges with
nutrients. As filter feeders, most sponges readily respond to changes in the water quality.
Higher sponge bioerosion rates will affect sediment production and quality, as well as
render calcium carbonate structures brittle, and will over time reduce the structural
complexity of coral reefs. It is especially important to produce baseline data from Taiwan,
because there is a lack of bioeroding research. Katherine Holmes (1997) introduced a
simple method to assess sponge bioerosion along nutrient gradients or over time by
collecting coral rubble and comparing the bioeroding sponge communities in it.
According to her results, number of species and extent of sponge borings in the rubble
were proportional to nutrient levels. Therefore, this would be a fast and efficient
indicator of eutrophication and could be used to monitor bioerosion levels. In a pilot
survey, we tested this approach at Liugiu Island in the southwest of Taiwan. Runoff from
the Gaoping River in the Pingtung County south of Kaohsiung seasonally ejects enriched
water into the South China Sea close to Liuqgiu Island and creates a nutrient gradient in
NE to SW direction. Work was ongoing at the time of abstract submission, but
preliminary data already showed that the two sites had different bioeroding sponge
communities. At the northern site a Thoosa species was very dominant, a genus
otherwise rarely sampled in the western Pacific. At the southern site, only clionaid
species were found. Species counts still had to be established, but the differences in the
species compositions already suggested that environmental conditions differed between

the chosen sample sites.
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Microplastic ingestion in larval fish in the coastal waters of
Hengchun, Taiwan

Ming-Yih Leu® 2%, Sun-Hon Lin2, Fung-Chi Kol
IDepartment of Biology, National Museum of Marine Biology & Aquarium, Checheng,
Pingtung 944401, Taiwan, ROC
2Graduate Institute of Marine Biology, National Dong Hwa University, Shoufeng,
Hualien 974301, Taiwan, ROC

Abstract

Microplastics (MPs) have been documented in marine environments worldwide,
where they pose a potential risk to biota. Coastal shelf seas are rich in productivity but
also experience high levels of MP pollution. In their early life stages, planktonic fish
larvae are vulnerable to pollution, environmental stress and predation. To date, the
effects of MP ingestion in fish are still unclear. Marine fish eggs and larvae is a crucial
part in the recruitment, but environmental interactions between MPs and lower trophic
organisms are poorly understood. Here we assess the occurrence of microplastic
ingestion in wild fish larvae. Fish larvae were taken across five sites (approximately 1-3
km from shore) in the coastal waters of Hengchun Peninsular, Taiwan from August 2022
to February 2023. We identified 4.8% of fish larvae (n = 146) had ingested microplastics,
of which 45.5% were blue, with black (27.3%), clear (18.2%) and red (9.1%) plastics.
Ingestion was observed in five species: jarbua terapon (Terapon jarbua, n = 4), goatfish
(Upeneus sp., n = 1), silver-biddy (Gerres sp., n = 1) and goby (Gobiidae sp, n = 1). This
study provides baseline ecological data illustrating the high probability of microplastic
ingestion in marine fish larvae in the Taiwan seawater, which could have an adverse

effect on fish health as well as marine biota.

Keywords: Microplastic ingestion, Fish larvae, Hengchun Peninsular Taiwan seawaters
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Body size-dependent temperature effects on larval durations

for reef fishes

Bo-Rong Chen! and Hui-Yu Wang?

Institute of Oceanography, National Taiwan University

Biodiversity Research Center, Academia Sinica

Fish population dynamics are driven by the changes in abundance during the larval
stage. Consequently, assessing the effects of temperature on larval duration can help
understand how warming affects population size. However, a systematic understanding
of temperature effects on larval duration among different fishes is lacking. The effect of
temperature on growth rate varies with body size, e.g. the growth rate of small but not
large fish accelerates with increasing temperature. Since larval duration tends to reflect
growth trends, we expect the effect of temperature on larval duration to be greater for
small fish compared to large fish. Reef fishes comprise many families, and their adult
body sizes show a bimodal distribution: one mode of small (maximum length < 5 cm)
and another of large sizes. Here, we compared temperature-induced changes in larval
duration of large and small reef fishes. We combined 1) intertidal reef fish surveys from
Taiwan to Japan and 2) literature data for analysis. Both datasets show that, at relatively
low temperatures, increasing temperature decreased larval duration for large fishes, but
such changes were non-significant for small fishes. On the other hand, at relatively high
temperatures, increasing temperature increased larval durations for small fishes, whereas
such changes were non-significant for large fishes. These results suggest that the effects
of ocean warming on recruitment depend on body size: small fishes may experience lower
or more variable recruitment due to longer larval durations under warming, but such
effects may be absent or the opposite for large fishes.
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A frozen future for coral reefs: refined techniques for long term cryo-repository

using vitrification and laser warming
Kanokpron Loeslakwiboon', Chiahsin Lin!-*
! Graduate Institute of Marine Biology, National Dong Hwa University, Pingtung, Taiwan
2 National Museum of Marine Biology and Aquarium, Pingtung, Taiwan
Abstract

Research on the development of innovative cryobanking techniques will aid coral
restoration and conservation. To date, there are no published studies on long term cryo-
repository of coral larvae. The aim of this study was to apply our customized freezing
device and cryojig together with vitrification and laser warming techniques to create the
first cryo-repository for coral larvae. In this study, pelagic phase larvae from the corals
Seriatopora caliendrum, Pocillopora verrucosa, and P. acuta were used for cryobanking.
Two vitrification solutions were formulated with Ficoll and gold nanoparticles. The
results showed that over a thousand coral larvae of Seriatopora caliendrum, Pocillopora
verrucosa, and P. acuta were successfully stored in the cryo-repository. Our customized
innovative technology enabled the long term cryobanking of coral larvae which has never
been accomplished before. We believe the methods applied in this study have the potential
to be a critical research and conservation tool for wild reef restoration and reef habitat

diversity.

Keywords: long term cryostorage, coral larvae, cryopreservation, cryobanking,

vitrification
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Effect of different light spectrum and light intensity on growth of scleractinian
coral Pocillopora damicornisand Pachyseris speciosa

Tseng-Hsin Lint ,Yu-Min Ju?3

INational Dong Hwa University Graduate Institute of Marine Biology
2National Museum of Marine Biology and Aquarium
3Department of Marine Biotechnology and Resources, National Sun Yat-sen University

ABSTRACT

Corals in their natural habitat were exposed to sunlight , while blue light has been known to enhance fluorescent
protein and has been widely used in aquaculture which have different variation of radiation. In this study, Pocillopora
damicornis and Pachyseris speciosa was cultured in a flow-through aquaculture system usi ng natural seawater, and
undergo growth for 16 and 12 weeks under two different spectrum of light (blue light and full spectrum) in three light
intensity [high light 400 umol photons m=2, medium light 200 umol photons m2and low light 50 pmol photons m™
for full spectrum, whereas high light 1700 mW/m?, medium light 700 mW/m? and low light 170 mW/m? for blue light]
along with feeding Artimia Cysts (5000 inds/L, 3 times a week). Measurement of the buoyant weight, volume,
zooxanthellae density, chlorophyll a concentration, maximal photochemical yield, and coral health color chart ~ were
recorded. During the entire cultivation period, the survival rates of coral was 1 00% and the water quality were stable.
Specific growth rate of coral P. damicornis under full spectrum was significantly larger than blue light and light
intensity was significantly proportional to growth rate whereas maximum photochemical yield indicated that the corals
were normal during the experiment period. In this study, we concluded that full spectrum can effectively increases the
growth rate under heterotrophic feeding for P. damicornis . Specific growth rate of coral P. speciosa under blue light
was significantly larger than full spectrum and light intensity has significant difference to growth rate whereas
maximum photochemical yield indicated that the corals were normal during the experiment period  except high light
intensity with full spectrum. In this study, we concluded that blue light can effectively increases the growth rate under

heterotrophic feeding for P. speciosa.

Key words: Pocillopora damicornis, Pachyseris speciosa, spectrum, light intensity, growth rate

*1Author 1 : National Dong Hwa University Graduate Institute of Marine Biology
E-mail : sing82930@gmail.com

*2Author 2 : National Museum of Marine Biology and Aquarium. Department of Marine Biotechnology and
Resources, National Sun Yat-sen University

E-mail : yumine@nmmba.gov.tw
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Microbial diversity in the water column of south china sea
Feng-Yu Wang, Chiung-Jung Tseng, Min-Yun Liu

Taiwan Ocean Research Institute,

National Applied Research Laboratories

Abstract

The microbial communities reflect environmental conditions, such as nutrient status, in
the ecosystem. This study investigates the relationship between microbial community
diversity in water column and environmental conditions at South China Sea. We
collected seawater samples at 12 different depthsin South China Seain July 2018 (LGD-
T11). The environmental parameters of each depth were measured, i.e., dissolved
oxygen (DO), chlorophyll a (Chl a), particulate organic carbon (POC), nutrient. The V5-V6
hypervariable region of 16S5rRNA was amplified and sequenced using an illumina MySeq
platform to identify the microbial communities. We obtained 1,302,280 high quality
Illumina sequence reads from the sea water samples. 4236 operation taxonomy units
(OTUs) were identified by using OUT clustering function merged in CLC-bio, based on the
database silva 132. The results show that the most abundant Phylum is Proteobacteria,
followed by Cyanobacteria and Actinobacteria in photic zone. On the other hand,
Euryarchaeota and Planctomycetes were the second and third abundant phyla in aphotic
zone. Three different sample groups were identified by PCA analysis based on the
environmental parameters. Cyanobiaceae, Actinomarinaceae, and Flavobacteriaceae
are significantly abundant in photic zone. Thioglobacaea, Nitrospinaceae, and
Microtrichaceae are more abundant in deep water. Burkholderiaceae is the signature
taxa of the group deep2. Our results show that the microbial communities are dynamic
in the water column of south China sea. The correlation test suggests the environmental
factors may shape the microbial community distribution of the water column in south
China sea.
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Ecology of zooplankton at shallow water hydrothermal vents
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Abstract

Shallow hydrothermal vents are extreme oceanic environments that are similar to projected
climate changes of the earth system ocean. Studies on shallow water hydrothermal vent organisms
may fill knowledge gaps of environmental and evolutionary adaptations to this extreme oceanic
environment. The abundance and the biomass of the zooplankton populations in the shallow vent
can accelerate the significant biological cycle of food web. Moreover, shallow hydrothermal vent
systems are unique biodiversity hotspots for many micro-macro zooplankton populations. in which
clue to study the many unique species and with valid information on origin of life with evolutionary
adaptations in the extreme environments. In contrast, deep vent ecosystem have reduced
zooplankton populations with lower abundances. Another, evidence revealed that, the abiotic
parameters near to shallow water hydrothermal vents strongly enhances the maximum biomass
production in the shallow hydrothermal venting zones. Interestingly, diversity patterns of shallow
and coastal water venting zones revealed that the presence of meso-zooplankton assemblage.
Maximum abundance of zooplankton population were reported near plume zones of venting areas
but ecosystem functioning and zooplankton effects here are still unclear. Therefore, studies are
need to explore the dynamic changes of metabolisms and genetic signatures as well.
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