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Analysis of the future effects in habitat changes and catch rate variation of
Cross crabs (Charybdis feriatus) along Taiwan's coastal waters using IPCC

scenarios of climate change projections

Etienne Chiu* ~ Kuo-Wei Lan

The Intergovernmental Panel on Climate Change (IPCC) of the United Nations has
released its sixth assessment report (AR6) which shows that ongoing global warming will
further intensify the global hydrological cycle. Additionally, the average annual temperature
in Taiwan has been increasing at an accelerating rate over the past 30 years. The Portunidae
family is an important economic species in the surrounding waters of Taiwan, with Charybdis
feriatus being the highest value commercial species among its family. Hence, this study
focuses on the investigation of Charybdis feriatus through collecting data on its trap catch and
distribution characteristics to explore the impact of climate change under changing marine
environmental conditions in Taiwan's coastal waters. Marine environmental data were
collected from two Shared Socioeconomic Pathways in IPCC AR6: SSP1-1.9 (low greenhouse
gas emissions) and SSP5-8.5 (high greenhouse gas emissions). Environmental factors
including sea surface temperature, primary productivity, dissolved oxygen and bottom water
temperatures were analyzed using Habitat Suitability Index Model (HSI) to estimate possible
long-term changes in catch rates and distribution of Charybdis feriatus under different climate
change scenarios while exploring potential impacts across multiple dimensions. The results
can be used by fisheries management agencies as a reference for developing relevant
protection strategies to achieve sustainable use of crab resources along Taiwan's coasts.

Keywords : climate change, Taiwan, coastal waters, Crucifix crabs (Charybdis feriatus), IPCC, HSI
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Stock assessment for cutlassfish (7richiurus japonicus) in the waters of Taiwan

using data-limited methods

Chih-Yu Lin"" ~ Sheng-Ping Wang' + Wen-Qi Xu!

Cutlassfish (Trichiurus japonicus) is one of the economically important fish species in
offshore and coastal fisheries around Taiwan, mainly caught by trawl, gillnet, longline,
angling, and Taiwanese seine fisheries. Due to the absence of long-term and reliable catch
statistics for Trichiurus fishery, data-limited approaches are used to estimate the population
parameters based on size- and age-composition data. Furthermore, per-recruit analysis can be
applied to evaluate the relative levels of fishing exploitation and spawning potential ratio.
However, conventional per-recruit analysis cannot consider the influence of selectivity when
assessing populations exploited by multiple fishing gears. This may result in uncertain
estimates of fishing mortality and relevant biological reference points when different gears
with varying selectivities are used. This study was conducted based on the length
composition data of cutlassfish collected by Taiwanese in-port observers for coastal and
offshore fisheries from 2020 to 2022. Gear-specific selectivities were incorporated into the
per-recruit analyses to account for the influence of multi-gear fisheries on the estimations.
The results showed that the relative fishing mortality rates of 7. japonicus in 2022 was
significantly higher than in other years, exceeding the target reference points and might
exceeding the limit reference point.

Key words: multi-gear, yield per-recruit analysis, spawning stock biomass per-recruit analysis, selectivity,

data-limited
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Seasonal distribution of Pampus Argentata in Coastal Taiwan waters.

Bt~ 2P

Taiwan's fisheries heavily targets Pampus Argenteus for its economic and culinary value. However, due
to overfishing the species' long-term viability is of great concern. Moreover, climate change is anticipated to
disturb marine biological ecosystems resulting in habitat shift and changing populations. Thus, in this study,
oceanographic circumstances were examined to determine the effects on the distribution of Pampus
Argenteus in Taiwan coastal waters. It was archived by creating and utilizing a habitat model that
incorporated Pampus Argenteus catch and oceanography data from 2014 to 2019. Fisheries catch data was
obtained from Taiwan Fisheries Agency and Oceanic data of sea surface temperature, sea surface
chlorophyll, sea surface height, sea surface salinity and wind speed from Marine Copernicus ocean database.
Analyzed data was used to identify the monthly and annual fluctuations in the factors that impacted the
catch. The fish habitat's latitudinal and longitudinal displacement were also determined by utilizing the
variations in the parameters. Akaike Information Criterion (AIC) estimator was utilized to identify the
optimal model then Generalized Cross Validation (GCV) was carried out. The Deviance was used to
determine goodness of fit of the model. Collinearity of the results were carried out to improve stability and
prediction of model. Data analysis showed low AIC and low GCV indicating that the parameters had
positive influence on distribution and catch except wind speed. The study site was latitude;18.85°N -
27.65°N and longitude;118.25° E -125.75° E. The results of this study can be utilized to formulate essential
management strategies of Pampus Argenteus fisheries in the coastal waters of Taiwan. Integration of this
knowledge into managerial plans will assist decision-makers in safeguarding not just other ocean fisheries,

but also individuals who rely on them.

Keywords: Coastal water, GAM modeling, oceanography, Pampus Argenteus, seasonal distribution
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Otolith Shape and Age Determinations of Hairtails Trichiurus japonicus and

Trichiurus nanhaiensis off Taiwan Waters

Vongsuwan Anusra*, Chia-Hui Wang

Hairtail fish (cutlassfish) are commercially important in Taiwan's fisheries and are widely
distributed across the Northwest Pacific, Indian, and Atlantic Oceans. They primarily inhabit
the benthopelagic zone on continental shelves. Commercial capture is primarily through long-
line fishing and bottom trawling. Due to the increasing pressure of fishing demands, focused
research on hairtail fish is required to support sustainable fisheries management. This research
includes accurate species identification, age determination, and the estimation of growth
parameters.

However, previous studies for hairtail fish identification, such as morphological and DNA
analysis, have limitations. Morphological analysis can be difficult for some species
identification, while DNA analysis is often expensive and requires specialized equipment.
Similarly, age and growth studies using otolith readings are time-consuming, and interpreting
ring formations within otoliths can be unclear, leading to underestimations of age.

Therefore, this study proposes investigating an image-processing model as an alternative
research approach. By using images of hairtail fish collected from sampling locations within
Taiwan waters, the study aims to develop an image processing model that can identify hairtail
fish species and predict their age. The success rate of the model will then be evaluated to
determine its potential as a more efficient approach for hairtail fish stock assessment,
ultimately contributing to sustainable fisheries management practices.

Keywords: Hairtail fish, Image processing model, Species identification, Age predict
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Impact of climate variability on moonfish (Mene maculata) catch rate in the

waters off southwestern Taiwan

Aratrika Ray",Ming-An Le

A commercially significant small coastal forage fish, moonfish (Mene maculata),
accounts for almost 98% of Taiwanese purse seine capture, primarily in the southwestern
Taiwan region. Research indicates that climate indices affect coastal fish catch and dispersal,
while the link between moonfish and climatic variability in this region is still unclear. This
study found that the delayed period of Pacific Decadal Oscillation (PDO), North Pacific
Oscillation (NPO) and North Pacific Gyre Oscillation (NPGO) affect moonfish distribution
and catch rates off southwestern Taiwan. Understudied are the environmental factors
connected to these oscillations and their delayed consequences on moonfish catch rates. We
focussed on Taiwan purse seiner capture rates (catch per unit effort or CPUE) of moonfish in
southwestern Taiwan from 2014 to 2020 and delayed oscillation occurrences up to 5 years to
better understand these processes. CPUE demonstrated a 3 to 4-year positive connection (r >
0.5) with NPGO, NPO and PDO. The region's moonfish catch rates were most affected by
NPGO with a 4-year lag, followed by a 3-year lag of PDO and lastly a 4-year lag of NPO,
according to the results of generalized additive models (GAMs). All the three oscillations
had the greatest impact on moonfish catchability when a lag of >2 years was present.
Between 2014 and 2020, moonfish CPUE fluctuated, peaking in 2019. The climatic
parameters that affect moonfish in southwestern Taiwan and the Taiwanese purse seine
fisheries catches are shown by this study.

Keywords: catch per unit effort, moonfish, NPGO, PDO, time series
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Environmental change in feeding ecology and habitat suitability of
Eleutheronema rhadinum, Acanthopagrus schlegelii, and Pennahia argentata on

the western Coast of Taiwan

Riah Irawati Sihombing*, Ming-An Lee

Eleutheronema rhadinum, Acanthopagrus schlegelii, and Pennahia argentata are
important species in marine ecology and fishery. This study investigates environmental
changes, habitat suitability distribution, and feeding ecology in their habitat along the
western coast of Taiwan. Fishery data from 2010 to 2022 for Pennahia argentata and
Eleutheronema rhadinum, and from 2015 to 2022 for Acanthopagrus schlegelii, were
analyzed for the climate oscillations impacts and habitat preferences. Stomach and muscle
samples collected from 2021 to the present were studied to understand their feeding ecology.
The results revealed that changes in the environment affect the abundance of different fish
species, influenced by varying climate oscillations. Eleutheronema rhadinum prefer sea
surface currents (SSC) and sea surface height (SSH), while Acanthopagrus schlegelii favor
sea surface temperature (SST) and SSH, and Pennahia argentata show preferences for
oxygen, SSC, and sea surface salinity (SSS). These species are primarily distributed between
24-24°N latitude and 120-121°E longitude. Feeding analyses revealed that Acanthopagrus
schlegelii consumes snails, fish, bivalves, and algae; Pennahia argentata primarily feeds on
shrimp and fish; and Eleutheronema rhadinum consumes fish, crabs, and shrimp. This
comprehensive study provides valuable insights into how coastal fish species respond to
their habitat. The findings can inform more effective management and conservation
strategies for marine ecosystems and fisheries.
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Assessing Uncertainty and Spatial Distribution of Gillnet Fishing Data

in Taiwan's Waters: Implications for Fisheries Management

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

Gillnet fishing, a passive fishing gears that are deployed as a vertical wall in movement
path of the target fish, has historically been prevalent in Taiwan's small-scale fishing sector,
contributing to environmental challenges such as overfishing and ghost net pollution. This
study examines gillnet fishery data collected from port observers and vessel voyage data
recorders (VDR) from 2017 to 2021. This study employed two models to categorize fish
species: one based on prior research while the second model relied on species behavior and
biological characteristics to classify gillnet types (Drift Gillnet (GND), Set Gillnet (GNS) or
Encircling Gillnet (GNC)) and operation layers, considering factors like fishing boat (CT)
and fishing location. Results shows that grey mullet (Mugil cephalus) as the most frequently
target species, comprising 26.89% of the overall data, followed by spanish mackerel
(Scomberomorus commerson) at 5.81%. Spatial distribution analysis of 712 fishing vessels
revealed distinct trends such as mid to bottom layer fishing by mid-size boats and reef-
associated work by the smallest boats. CT3 vessels (20 to 50 tons) were widely distributed
across various depths, particularly focusing on the midwater to bottom water column. In
contrast, CT4 vessels (50 to 100 tons) were concentrated mainly in the Taiwan Strait.
Additionally, CTR and CT1 vessels (5 to 10 tons) were predominantly found operating in
reef-associated areas. This modelling approach sheds light on gillnet fishing’s operational
trends and providing valuable insights for sustainable management practices for Taiwan's
fishing sector.

Keywords: Gillnet, VDR, modelling, habitats, fish behavior, biological characteristic
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Comparing the feeding ecology of Scieanidae fishes in the coastal waters of

Yunlin, South-East of Taiwan

Sawai Gwyneth Navus (3 fir)*, Ming-An Lee

Examining the feeding ecology of fish is essential for understanding the nutritional
patterns, interactions within the food chain, and habitat preferences of different fish species in
an ecosystem. The Sciaenid family, also known as drum or croaker fish, is highly valued in
Taiwan's trawl fisheries due to their unique sounds and culinary value. However, high fishing
activity raises concerns about the long-term viability of Sciaenid populations, necessitating
meticulous management strategies. The current study aims to investigate the food patterns of
seven Sciaenid species in the coastal waters of South-East Taiwan, taking into account the
aforementioned issues. In this study, a total of 281 individuals of Pennahia aneus, 281
individuals of Chrysochir aureus, and 150 individuals of Johinius belangerii were utilized for
stomach content analysis to examine their nutrition. Additionally, 50 individuals of Johnius
carutta, 31 individuals of Pennahia anea, 50 individuals of Johnius macrorhynus, and 15
individuals of Orolithes ruber were also included in the analysis. A total of 830 samples were
gathered for examination, comprising of fish stomach and fish muscle tissue. Sampling
occurred monthly from January to December 2023. The study utilized stomach content
analysis (SCA) and stable isotope analysis (SIA) to investigate the seasonal variations in food,
identify the most significant prey, and examine any changes in diet as the organisms grow and
develop. The prey items were identified and classified according to their lowest taxonomic
level, and then grouped into five categories (fishes, Crustaceans, Polychaeta, Mollusca, Others)
for further investigation and interpretation. Stomach content analysis revealed that shrimps
and fish are the primary prey items for all fish species. This information can be extremely
essential for the management of fisheries as it enables the identification of crucial prey species,
comprehension of predator-prey interactions, and evaluation of the influence of environmental
changes on fish populations.
Keywords: Stomach content Analysis, Sciaenid, Diet, Seasonal change
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Stock assessment for dolphinfish (Coryphaena hippurus) in the Northwest

Pacific Ocean using Stock Synthesis model

Wen-Qi Xu'* - Sheng-Ping Wang'

The dolphinfish (Coryphaena hippurus) is a highly migratory species that is widely
distributed throughout tropical and subtropical waters, and is utilized by countries in the
Northwest Pacific Ocean, including Japan, Taiwan, Philippines. However, the catch of
dolphinfish has dramatically declined to a low levels in recent years. Therefore, assessing stock
status is a necessary to achieve the Sustainable Development Goals (SDGs) of United Nations
for “conserve and sustainably use the oceans, seas and marine resources for sustainable
development”.

Stock synthesis (SS) is a statistical age-structured population dynamics modeling, which
is a flexible framework for accommodating varied biological information and fisheries data
sources, and has been widely applied to stock assessments for fisheries resources. In this study,
SS was performed to conduct the stock assessment for dolphinfish in the Northwest Pacific
Ocean by incorporating historical catches of Japan, Taiwan and Philippines from 1953 to 2022,
standardized CPUE series of Taiwan from 2011 to 2022 and length-frequency data of Taiwan
from 2000 to 2022. Results of most scenarios indicated that the stock of dolphinfish in the
Northwest Pacific Ocean might not be subject to overfishing or overfished. Therefore, a
management strategy evaluation is developing to propose a moderate management
recommendation for this stock.

Keywords: dolphinfish, Coryphaena hippurus, Northwest Pacific Ocean, stock assessment, Stock Synthesis
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