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Ammonia exposure impairs bone
mineralization in zebrafish
(Danio rerio) larvae

Jun-Yi Wang', Chia-Hao Lin'?*

1. Department of Marine Biotechnology, National Kaohsiung University of Science and
Technology, Kaohsiung, Taiwan

2. The IEGG and Animal Biotechnology Center, National Chung Hsing University,
Taichung, Taiwan

Previous studies have mentioned that increased ammonia nitrogen concentrations can have
various physiological effects on freshwater fish. However, the impact of changes In
ammonia nitrogen concentrations In water on bone formation remains unclear. In this
study, zebrafish embryos were used as the research material. The embryos at O days
post—fertilization (O dpf) were cultured in freshwater with different concentrations of
NH4Cl (0, 25, 5, 10 mM) to observe the hatching rate of fertiized eggs, larval survival
rate, body length, and bone mineralization. The results of this study indicated that the
hatching rate and survival rate of zebrafish embryos up to 8 dpf were not affected by
the different external NH4Cl concentrations. However, under> 5.0 mM NH4Cl conditions,
the body length and vertebral mineralization area of 8 dpf zebrafish significantly decreased.
Additionally, bone resorption—related marker genes were significantly increased in the
NH4Cl-treated groups. These findings suggest that increased ammonia concentrations in
freshwater environments may adversely affect fish skeletal development.
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LEZEMEEIRIEMEIRIBE, BTN BNERRENERAZSEESLFES, KAl
i, HIHIAS(E ventral habenula (VHO)HIBI B E S S EE B P K, B b vHb-
median raphe(MR)IBESOIAEE B SR S SZRFBKE, Am, TFERESZ5EHZ-EN
BRFEGERNERE. AMRANHSRETFTINEEREXEHREN S BWNE, BM®
T —EEEE SLEMERUMMERETIIFERE, ARETIEERETAE, bR
&, WERHEBANSERN, VEERER NECE2BVRFEZEZRNINGRA BEET
BEMREIBHBAMBNSZRE, RPTFAPARNBE2EWNERK, KK, HfGE
— LB, MERDENEZR, REFES2BHRANERER, HEVERIENEER
BEEZH T,
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ML, BIWNBIE & (Danio rero). SfikE(Olyzias latipes)F15 184 B (Mytella charruana),
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The Topological, Morphological, and
Molecular Analysis of Vasopressin Neurons in
Adult Zebrafish Brain

Fang Zhi Chua'™, Ming-Yi Chou!'

1. Department of Life Science, National Taiwan University

Arginine vasopressin  (AVP), a nonapeptide synthesized by the AVP neurons in the
hypothalamus and released in the pituitary, plays a multifaceted role in physiological
regulation. AVP is well known for its hormonal role in water reabsorption and ion balance
and also acts as a neurotransmitter, influencing diverse social behaviors in mammals,
including social recognition, pair bonding, affiliation, and aggressiveness. Extensive studies
on AVP neurons in mammals have not seamlessly translated to an understanding of their
functionality in teleost, which inhabit aquatic environments characterized by more
pronounced ion— and osmo-regulatory challenges than their terrestrial counterparts.
Consequently, despite the conservation of AVP neurons across species, their functional
roles may exhibit notable variations, necessitating focused investigations into their
adaptation in teleost. To advance our comprehension, we first performed in situ
hybridization of AVP and found that AVP neurons vary in size, categorized into three
groups: parvocellular, magnocellular, and gigantocellular neurons. These neurons are located
in several brain regions: the anterior part of parvocellular preoptic nucleus (PPa);
magnocellular preoptic nucleus (PM); ventromedial thalamic nucleus (Vm); posterior part of
parvocellular preoptic nucleus (PPp), and periventricular nucleus of posterior tuberculum
(TPp). Furthermore, we found that some vasopressin neurons not only release vasopressin
but also other neurotransmitters. We am to investigate the potential social behaviors
modulated by these multifunctional AVP neurons. Our study provides new insights into
the complex roles of AVP in teleost fish.
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8RR 2 K F 88 (Acanthopagrus pacificus)ZJEZ % 10 ZRF5H. AI#EE8R(Evynis
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BEFLRHARA,
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wRE(Tnchurus) BREAKBEE GABEBEZENEETRIEZ — AMRHEZE L 0ABEMNT
miTIEAB R IERY, ¥R AZ & (Trnchiurus japonicus) R EaiBHE (T, nanhaiensis) 1T EIASE
ME D, FBEEEMDITAER, BAERAIG69.5%, MmBERAI5289% A% A151.6%, HA
FREZAMNREZERIGEE30% - 92%, U—X%#), EENRIEPAEZRE BEFREEE
AR ASRERSRAEBEUAE, HEEH7% - 69%, LLEEREMNBAAEERAZL, Rk
HIEIB2019F MR £2024F4R, BHABEEHATEIOIBE. MBFHE4I820E, HAFAIL
I (PL)¥19256.6 + 55.8 mm ; B2 & (BW)F19 237.3 = 2199 g, HAETEIRIEEIGS. 4
TERRAEETI R R ER MM ALERIEML, BARTRZFETOEIN, FESERI-5AK-NA
mATREESIERAIZECH., BATADO% MM AR IEHE /2682 mm, ##1445266.2
mm ; EEFRL0% KA R RIEHEA423.6 mm, #4A326.0 mm,
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Reproductive parameters and egg distribution of
blue mackerel (Scomber australasicus) In
northeastern Taiwan

Chia—Hsu Chih (£ Z48)", Han-Yang Lin (#A&j#3)'.
Kuo-Wei Yen (“’I )1 T|ng Chieh Huang (&5 #2)T,
Shih—-Hao Huang Eﬁ:%) Jen-Yu Chen (FEA#3).
Yu-Hsiang Lan (BE#3#)])'. Hai-Lung Chang (3&;8#g)'

. BEREKESERATEIFAFE

Blue mackerel (Scomber australasicus) has been an important species for Taiwan ' s
commercial fisheries for over 100 years, and additionally maintained its status as the
highest—produced species. The timely assessment of spawning dynamics is crucial for
adaptive management strategy for this species. The objective of this study was to
determine size at maturity, fecundity, batch fecundity, spawning frequency and
gonadosomatic index(GSI) on the basis of samples collected from Nanfang ' ao fishing
port in Yilan, during the spawning season from January to May 2024. Large numbers
of eggs were collected concurrently on the survey results in the waters off
northeastern Taiwan during March 2024, and the diameter of blue mackerel eggs
ranges from 0.8 to 1.1 mm. The hot spot with the highest density of blue mackerel
eggs was about 12 nautical miles east—southeast of Guishan Island.
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DUBEARSFREEAEREE, AMRIFESKTREREZRFEMNEIEEANTEEHEN
B, SRS AREESHSMENBEEYENSTE, THAIFEFEMNG EZNRERBEEK
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Population dynamics of Pacific bluefin tuna
landings in Taiwan (2011-2023)

Yu-Wen Lin™, Jen—-Chieh Shiao' and Yi—-Jay Chang?

1 Institute of Sishery Science National Taiwan University, Taipei, Taiwan
1,2 Institute of Ocean National Taiwan University, Taipei, Taiwan
*Correspondence email: steven880917@gmail.com

-

Pacific bluefin tuna (Thunnus orientalis) is a large, migratory fish species and an important
fishery resource for several countries. Its high economic value has led to intense fishing
pressure from various fisheries in Taiwan, Japan, South Korea, the United States, and
Mexico. This overfishing prompted the International Scientific Committee for Tuna and
Tuna—-Like Species in the North Pacific Ocean (ISC) to implement management strategies
starting in 2011. These strategies included quota limits for young Pacific bluefin tuna (0-1
year olds) and catch limits for each country, aming to rebuild the population. This study
ams to investigate the population dynamics of Pacific bluefin tuna landed in Taiwan from
2011-2023 to inform fisheries management of this species.

The number of Pacific bluefin tuna caught by Taiwanese fisheries gradually increased from
952 individuals in 2011 to 1,625 individuals in 2014. The catch then rose significantly from
4247 in 2020 to 9,766 in 2023, indicating a potential increase in the spawning population.
Length distribution analysis shows that fork length of spawning populations was mainly
concentrated between 230-240 cm in 2010 and 2011. After 2017, the distribution shifted
to the 210-220 cm range, with a brief bimodal distribution observed in 2015 and 2016.

Age estimation using otoilth annuli and the age-length-key method was employed to
estimate the age composition of the Pacific bluefin tuna over the past 13 vyears. The
results indicate the Pacific bluefin tuna population has become younger in recent years. In
2011, the population was mostly composed of fish between 14-18 vyears old. Bimodal
distribution emerged in 2014 and 2015, with peaks at 6-10 years and 16-20 years old.
From 2020 to 2023, the spawning population was mainly consisted of fish aged 8-12
years. These findings suggest that reduced fishing pressure on young juveniles (0O-1 years
old) since 2011 has allowed more juveniles to survive to the adulthood. The continuous
presence of younger spawning populations near Taiwan waters in the past 5 vyears
indicates the effectiveness of the implemented management measure.
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0.30mm), #BEERIRFEEH(TIIREEA140.46mm), TERWEBHKZB(RI%=66.52, FIHEEA
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B(RI%=17.49, ¥1952RA1883mm), & (EEE. REEE. mREIER FI9EES
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Global Sciaenidae (Perciformes) fossil records
in time and space

Siao-Man Wu (Ri§2)", Chien-Hsiang Lin (#4F#))

1. Biodiversity Research Center, Academia Sinica

Sciaenidae (croakers/drums) is a group of fish which predominately inhabits estuarine and
nearshore environments In subtropical and tropical regions. Whie the majority of its
members are marine species, 6 genera are adapted to freshwater environments. Modern
sciaenids comprise 67 genera and 297 species, and their fossil records are also diverse
and wide—distributed, with about 90 genera and 250 species, including both extinct and
recent species known as fossils, recorded so far. Molecular evidence suggests that the
major diversification of Sciaenidae occurred in the tropical America during the Oligocene to
early Miocene. However, the earliest sciaenid fossils trace back to the early Eocene (~b4
Ma). Beyond their significance in diversity, sciaend fossils offer valuable insights into
ancient coastline and terrestrial drainage systems. In this study, we explored the global
fossil records of Sciaenidae to unravel the evolutionary and paleobiogeography of this
family under broad temporal and spatial perspectives.
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Fish fossil otoliths fromm the Early Pliocene Tartaro
Formation, Bulacan, Philippines

Dominique Mediodia (¥£BB72)'23*, Werner Schwarzhans*, Allan Gil
Fernando®® and Chien—Hsiang Lin (#F]))’

1.Biodiversity Research Center, Academia Sinica

2.National Taiwan Normal University

3.Institute of Marine Fisheries and Oceanology, College of Fisheries and Ocean
Sciences, University of the Philippines Visayas

4.7o0logical Museum, Natural History Museum of Denmark

5.Geology and Paleontology Division, National Museum of the Philippine

6.Nannoworks Laboratory, National Institute of Geological Sciences, College of
Science, University of the Philippines Diliman, Diliman

Systematic fish fossil studies in the tropical West Pacific are limited, which hinders our
understanding of the historical processes influencing the modern fish fauna in the region.
Using fossil otoliths, we aim to reconstruct the fish fauna of the Early Pliocene Tartaro
Formation, Bulacan, Philippines. Our preliminary assessment revealed 26 taxa under 12
families, of which two were identified at the species level and 24 at the genus level.
Fish taxa such as Oxyurichthys opthlamonemna (Gobiidae), Apogon sp. (Apogonidae), Siago
sp. (Sillaginidae), and Arosma sp. (Congridae) were dominant in the formation. There were
several taxa classified as new species, and they wil be verified in our forthcoming
activities. Moreover, fish bones, shark teeth, corals, pistol shrimp claws, and mollusks from
the formation were also observed. The high abundance of these taxa indicates a shallow
marine environment, which aligns with the findings from studies on mollusks in the same
formation. This study is the first to provide a comprehensive description of Pliocene fish
assemblage in the Philippines. We hope this will drive more paleontological studies to
increase the number of fish fossil discoveries in the Pacific region.
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Reproductive behavior, embryonic and larval
development of vellow grouper (Epinephelus awoara)
in captivity

Pei-Sheng Chiu*, Shine-Wei Ho, Cheng—Hsuan Huang, Yeong—
Torng Chu, Jinn—-Rong Hseu

Mariculture Research Center, Fisheries Research Institute, MOA

The vyellow grouper (Epinephelus awoara) is distributed in the northwest Pacific region,
including Korea, Japan, southern China, Vietnam, and Taiwan. It is a high—-value food fish,
but Taiwan has not yet developed its aquaculture industry, and there is a lack of
iterature describing the reproductive behavior and early development of this species. This
study observed the reproductive behavior of one female and two male fish in a 50—-ton
tank. Before spawning, the males swim closely to the female's abdomen and then swim
together to the water surface. Subsequently, the female lays eggs, and the two males
take turns releasing sperm to complete external fertilization. The fertilized eggs are
transparent, spherical, and pelagic, contaning a single oll globule. The diameter of the
fertilized egg is 0.86 = 0.01 mm (0.83-0.89 mm, n = 30), while the diameter of the
ol globule is 0.18 £ 0.01 mm (0.16 -0.20 mm, n = 30). Under a water temperature of
2376 + 0.23° C, embryonic development was observed, and the larvae hatched
approximately 38 hours and 15 minutes later. The newly hatched larvae had a total
length (TL) of 168 * 0.01 mm. They started feeding on the third day after hatching
with a TL of 244 + 0.03 mm and a gape height of 309.45 * 9.87 u m. Body
coloration resembling that of adults began to appear around 37-40 days after hatching.
The quadratic regression formula for TL from hatching to 40 days after hatching is Y =
3.39-0.72X+0.06X2 (R2 = 0.970, N = 151, p < 0.001), where Y represents TL and X
represents days after hatching, explaining 97.0% of the TL growth variation.
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Some things about the Taiwan Rhinogobius species:
systematics and history

Yu-Min Ju'?, Po—-Hsun Kuo3, Jui-Hsien Wu# , Kui-Ching Hsu3

1. National Museum of Marine Biology and Aquarium, Pingtung, 944, Taiwan

2. Department of Marine Biotechnology and Resources, National Sun Yat-sen
University, Kaohsiung, 804, Taiwan

3. Department of Industrial Management, National Taiwan University of Science and
Technology, Taipei 106, Taiwan

4. Eastern Marine Biology Research Center of Fisheries Research Institute, Council of
Agriculture, Taitung, 950, Taiwan

Among Taiwan endemic freshwater fishes, most genus included two or three species
maximum, but the genus Ahinogobius included ten species. Moreover, the most
congeneric freshwater specie were distributed allopatric, but some freshwater AAinogobius
species were distributed sympatric. To investigate the evolutionary history of the
Rhinogobius species In Taiwan, a total of 507 specimens were sampled and a total of
991 sequences of the mitochondrial DNA cytochrome b gene (1140 bp) were analyzed.
These results indicated that (1) A maculafasciatus in Taiwan may be synonyms of £,
leavell in mainland China; (2) some Taiwan endemic ARhinogobius species may have the
amphidromous life history, but the short pelagic larval durations are due to their migrations
as freshwater fishes; (3) these Rhnogobius species colonized Taiwan through three routes
at least; (4) the landforms changes in Taiwan and its coastline shaped the species '
distribution patterns and their population structure; and (5) highly diverged suggest
existence of cryptic species in morphospecies A. rubromaculatus. The future studies need
more information to examine the phylogenetic relationships among, A candidianus, B.
henchuensis, R. delicious, R. formosans and A. gigas, and between A. rubromaculatus and
R. yangminshanensis.
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Preliminary identifications of elasmobranchs off Nha
Trang, Vietham, based on DNA barcoding on
voucher specimens

Shing—Lai Ng'2, Shoou—-Jeng Joung?3, Van—Quang V64,
Chien—Hsiang Lin'
1 Biodiversity Research Center, Academia Sinica, Taiwan
2 Department of Environmental Biology and Fisheries Science, National Taiwan
Ocean University, Taiwan
3 George Chen Shark Research Center, National Taiwan Ocean University, Taiwan

4 Institute of Oceanography, Vietham Academy of Science and Technology, Nha
Trang, Khanh Hoa, Vietnam

DNA barcoding is an efficient tool identifying species, especially when voucher specimens
are available assisting morphological comparisons, and when exploring cryptic diversities in
understudied regions. Here, we investigated the species composition of elasmobranchs in
the fish markets of Nha Trang, Vietnam, aiming at providing identifications through DNA
barcoding. A total of 22 samples, all from bycatches of bottom trawlers, was collected
through a b-day survey. Specimen-based and Genbank—derived sequences, and 13
sequences generated from the present study, were included in the molecular analysis
based on mitochondrial NADHZ2 gene (785 bp) assisting morphological identification. Our
results reveal 10 species: 1) 5 species identified using both morphology and genetics: 1)
Cephaloscyllium fasciatum, Eridacnis radchffe;, Galeus eastmani, Halaelurus buergeri and
Okamejel hollandl; 2) 2 species identified based on morphology due to a lack of available
reference sequences: C. sawarakensis and Dipturus kwangtungensis; 3) 2 Rhinobatos sp.
match the types of A borneensis representing the first record in Vietnamese waters; 4)
1 Squatina sp. resembles S. nebulosa showing range extension; 5) 7ectronarce sp. Is
reported in Vietnamese waters for the first time, and the specimen is genetically slightly
different from the Taiwanese specimens. The records in the present study shed lights
into future studies on the biodiversity and conservation of elasmobranch of Vietnamese
waters.
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Late Miocene elasmobranch diversity in
northern Taiwan

Chien—-Hsaing Lin™, Laszlo Kocsis?, Chieh—hsuan Lee!, Kuo—Fang Huang?3

1. Biodiversity Research Center, Academia Sinica, Taiwan

2. Institute of Earth Surface Dynamics, Faculty of Geosciences and
Environment, University of Lausanne, Switzerland

3. Institute of Earth Sciences, Academia Sinica, Taiwan

The understanding of fish paleodiversity in Taiwan remains notably deficient. To address
this gap, the Marine Paleontology Lab at the Biodiversity Research Center, Academia
Sinica, conducted a systematic four—year investigation. A total of 34 bulk samples (over
350 kg) were collected from the Dahan River in Shlin, New Taipei City, and meticulously
sieved for fossils. These samples vyielded a diverse array of marine fauna fossils, including
corals, echinoderms, mollusks, bony fish teeth and otoliths, and numerous elasmobranch
teeth. Previous studies indicate a coastal shallow—water paleoenvironment with muddy to
sandy substrates, likely situated near a river mouth. Over 300 elasmobranch teeth were
identified, representing more than 30 taxa, predominantly from the orders
Carcharhiniformes and Myliobatiformes. Notably, this includes the first fossil record in
Taiwan of Triakidae indet., Scoliodon sp., Squalus sp., Rhinchobatus sp., and ARhinobatos sp.
However, the wear and abrasion on many teeth pose questions regarding post—-mortem
transport and reworking, prompting suspicions on their age. To address this, strontium (Sr)
isotope stratigraphy is being implemented to refine the fossils' temporal framework.
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One new viviparous garfish (Zenarchopterus
takao) from south western Taiwan

Yun-Chih Liao', Ralf Thiel? and Chih-Wei Chang®*

1. Department of Earth and Life Science, University of Taipei, Taiwan

2. Department Vertebrates and Section Ichthyology, Museum for Nature
Hamburg, Germany

3. Marine Ecology and Conservation Research Center, National Academy
of Marine Research, Taiwan

Species of the genus Zenarchopterus are marine and freshwater fishes with species—
specific modified dorsal fin and anal fin rays in adult male, comprising 19 valid species in
the world. Two species were recorded from Talwan, e.q., Zenarchopterus bufforis
(Valenciennes, 1846) and Z dunckerr Mohr, 1926, respectively. However, Collette and Su
(1986) mentioned one female specimen labelled * Zenarchopterus sp., Takao, Formosa,
Hans Sauter, V-VII 1907" in ZMH was collected from Kaohsiung, Taiwan has less
pectoral and anal fin rays and longer snout, it does not agree well with any other valid
species. In this study, seven specimens were collected from south western Taiwan,
morphological evidence revealed that this Is a valid species. Besides, new record species
Z daispar (Valenciennes, 1847) was documented in this study. Taxonomic accounts, a key
to the species of Taiwan, color photographs of the new species are provided.
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An undescribed specie of Armoreyed dory
(Zeiformes, Zeniontidae) From South China Sea

Yen-Ting Lin™, Yu-San Han', Chien—Hsiang Lin?

1. Institute of Fisheries Science, National Taiwan University
2. Biodiversity Research Center, Academia Sinica

An undescribed armoreyed dory, Zenion sp. nov. (Zeiformes, Zeniontidae) was described
based on 3 specimens collected from Dongsha Atolls, South China Sea at water depth
about 500 meters. The undescribed species can clearly distinguish from their congener in
the North Pacific Ocean, Z hololepis and Z japonicurn by morphometric characters below:
a shorter pre—orbital and interorbital length, large eye (eye diameter >50% head length),
big head (about 50% standard length), dorsal spines without serrated, and a shorter
caudal length;1 more dorsal spine than Z hololepis; 2 more anal rays and 1 more ventral
ray than Z japonicum. Moreover, the cytochrome ¢ oxidase subunit 1 (CO1) sequencing
results also showed a distinct distance between the new species and all congeners.
According to both morphology and molecular evidence, there are now 4 species in the
genus Zenion.
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Early Pleistocene Elasmobranch Assemblage
in Cholan Formation, Northern Taiwan

Yufong Chen (F&##IE)"3", Ming—-Tsung Chung((ZBA5R)?,
Chien—Hsiang Lin (#&F#)!
1. Biodiversity Research Center, Academia Sinica

2. Institute of Oceanography, National Taiwan University
3. Department of Life Science, National Taiwan University

The Marine biodiversity around Taiwan has received great attention at the current age but
the dynamic change of biodiversity in deep time is nearly unstudied. Thus, this project
investigates the diversity of elasmobranch fauna in the Early Pleistocene and provides a
piece of the puzzle on deep—time biodiversity. Elasmobranchs play a crucial role as a top
predator in the marine ecosystem and have been studied on the fauna composition in the
Late Miocene and Early Pleistocene of Southern Taiwan. To complete the comparison,
this study collected fossils from the Early Pleistocene Formation in Northern Taiwan at
Daxi District, Taoyuan City through a collection of bulk sediments (49 bags, approximately
245 kg). The elasmobranch teeth were sieved out and identified, and morphology was
recorded for species/genus identification. As the long—term goal, we wil analyse the
stable isotope in shark teeth, apply it as a palaeothermometry proxy, and further discover
the relationship between elasmobranch assemblage composition and the environment
temperature. The results will broaden ecological studies, such as a deep understanding of
elasmobranch assemblage dynamics under climate change.
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|Identification of potential heparan sulfate
sulfotransferases involved in the ovarian
microenvironment in the protandrous black porgy

Peng-Wei Tseng'?*, Ching—Shuo Liu3, Chen—Hsiu Huang?,
Wei-Lun Kuo®, Guan—-Chung Wu3#4, Ching—Fong Chang3#

1. Doctoral Degree Program in Marine Biotechnology, National Taiwan Ocean University,
Keelung, Taiwan

2. Doctoral Degree Program in Marine Biotechnology, Academia Sinica, Taipei, Taiwan

3. Department of Aquaculture, National Taiwan Ocean University, Keelung, Taiwan

4. Center of Excellence for the Oceans, National Taiwan Ocean University, Keelung, Taiwan

In protandrous black porgy, estradiol-178 (E2) administration results in precocious sex
change in juvenile fish. However, E2 termination wil lead to sex reversal, and ectopic
oocytes can be found in the regenerated testis. Previous studies showed that somatic
cells surrounding ectopic oocytes wil transform from Sertoli cells into follicle-like cells.
This result indicated that an appropriate female microenvironment is crucial for ectopic
oocytes. Heparan sulfate is present in the extracellular matrix and on the surface of
almost all cells. Different modifications of heparan sulfate can alter its affinity for various
proteins and change the microenvironment around cells. This study am to understand
which heparan sulfate sulfotransferases (Assts) may be involved in the oocyte
microenvironment regulation. Ectopic oocytes were induced in black porgy through E2
administration and termination. Additionally, after E2 termination, fish were treated with an
aromatase inhibitor (Al) to investigate the relationship between ectopic oocyte production
and endogenous E2. We also identified heparan sulfate sulfotransferase genes from
transcriptome and conducted gPCR to identify genes that may be involved in the oocyte
microenvironment. Histological results showed that Al treatment does not alter the ratio
of fish containing ectopic oocytes. 10 Asst genes from the gonadal transcriptome
database were identified. QPCR results showed that only hs3st3blb had significantly
higher expression levels in the ovary compared to the testis. Furthermore, the expression
level of all Assts were significantly higher in oocytes compared to ovarian soma cells.
These results revealed that the formation of ectopic oocytes In testis did not altered by
estrogen level during testis regeneration. Additionally, hs3st3blb may be involved in the
process of creating a female microenvironment from ectopic oocytes in the testis.
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Ontogenetic metabolic rate estimates using
respirometry and stable isotope metabolic proxy
In the structural carbonate of fish bone

Tzu-Yen Liu"?* Chi-Yuan Hsieh!, Kotaro shirai®, Pei-Ling Wang',
Guan—-Chung Wu#, Yung-Che Tseng?, Ming-Tsung Chung'

1. Institute of Oceanography, National Taiwan University, Taipei, Taiwan

2. Marine Research Station, Institute of Cellular and Organismic Biology, Academia Sinica, |-Lan
County, Taiwan

3. Atmosphere and Ocean Research Institute, The University of Tokyo, Chiba, Japan

4. Department of Aquaculture, National Taiwan Ocean University, Keelung, Taiwan

Since metabolic ecology has been researched for hundreds of years, it has
successfully described both individual energy consumption and energy flow
throughout the marine ecosystem. To examine the metabolism of marine fish
from individual to population levels, the following methods are often used:
research in the field, laboratory—controlled experiments, and modeling predictions.
However, there is a lack of knowledge on individual metabolism within a wild
population (field metabolism). Therefore, this study proposes creating a field
metabolic proxy through analysis of the stable carbon isotope value (6§ 13C)
recorded in bone structural carbonate, which is confimed using a traditional
resprometry technigue. We reared Acanthopagrus schlegeli in  a stable
aquaculture system for a year and measured Iindividual growth and resting
metabolic rate (RMR) monthly to buld the relationship between metabolism,
growth, and ontogenetic § 13C values of bone structural carbonate. We highlight
the importance of ontogenetic data in estimating the mass exponent for energy
metabolism, and combining oxygen consumption measurements with a novel
d 13C metabolic proxy in bone structural carbonate might bridge the gap in field
metabolism research.
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The raphe nucleus weights and evaluates
external cues for proper behavioral responses

His Chen'™, Ming-Yi Chou'

1. Department of Life Science, National Taiwan University

The raphe nuclei are important sources of serotonergic projections throughout the
brain. Raphe serotonergic neurons are involved in the evaluation of negative
valence induced by environmental stimuli and regulate behavioral patterns,
including fight, flight, and freezing, by projecting to the periaqueductal gray (PAG).
However, how the raphe affects the functions of the PAG is not clear to date.
In the present study, we first used the neural tracing technology to trace the
neurons connected with the PAG area of adult zebrafish brain. We found the
PAG sent the axons to the raphe nucleus and also received the projections
from the raphe reciprocally. Calcium imaging results showed electrical stimulation
of the raphe evoked neural activity in the PAG area in acute brain slides. This
evoked neural activity in the PAG area was propagated after treated fish with
an alarm substance, suggesting the raphe integrated the information and
subsequently sent the information to the PAG for behavioral modification. Next,
we confirmed that the raphe BHT neurons also received the information for the
ventral habenula (vHb) and applied an active avoidance test to the transgenic
fish in which the vHb-raphe pathway was perturbed. The transgenic fish
exhibited a lower learning probability and efficiency during the test than their
control siblings. They also showed defects in the social recognition test,
suggesting that they cannot make suitable decisions induced during environmental
fluctuation. Our study elucidates the functional connectivity between the raphe
nucleus and PAG in the zebrafish brain. The raphe bHT neurons may project to
the PAG and modulate PAG neural activity for proper behavioral responses.



. BN EEBFRE B FEVMRAR

\\\

MR EFHGEFEBRENENRKBHEZWG]., R TERENEEMRELER
ZHEHMHREEREE DX ZI, BEWFKEBIARB MR F (Intrasexual
competition) £ £ 14 7% F (Intersexual competition) ¥ EEZ M olfeE 7 &
HESRERNFENIREE, BRIEHL - HES R USRI EBNERE
MAEARIRE, A, EHREEEEYRAVERRNMEERERENZEE
RN EEGRERAMIR, AMTRNEME THEZEIE, MRETEAER
SELERTHHEREREENNEIRDE. FLL, #HFAE TERERE
£0 -thEERARME= b 20 (Oreochromis mossambicus)I1iRE R
El%ﬁgﬁ,—iﬂ%ﬁlééﬁr T BERRBMETERE ERNEIRD A EE, |
MMy LERER, BERBREEENHEERERIwsHsws2aRREHE S
R, B, [EEETS HEIZREER, JUREHERMTHES L4
MAESEERNERZEEENRE,



FIE/H

[ @I 14:00-14:15 |

Trade—offs in maintaining teleost populations in
the face of acidifying environments

Hsin—Ju Chuang', Ling Chiu?, Bo—-Jun Liao!, Guan—-Chung Wus,
Yung—-Che Tseng!, Ming-Yi Chou* Pung-Pung Hwang'

1. Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, Taiwan

2. Institute of Oceanography, National Taiwan University, Taipei, Taiwan

3. Department of Aquaculture, National Taiwan Ocean University, Keelung, Taiwan
4. Department of Life Science, National Taiwan University, Taipei, Taiwan

Anthropogenic  pollution—caused freshwater acidification poses a disaster for
aquatic fish. It is still unclear whether and how fish populations survive ongoing
environmental acidification. Here, Japanese medaka (Oryzias latipes) were revealed
to adopt an adaptive strategy of inter-organ energy mobilization that enhanced
energy storage and reproduction to ensure fitness under freshwater acidification.
After a /—day acclimation to acidic water, medaka activated energy mobilizations
among the muscle, liver, and ovary. The muscle increased proteolysis to degrad
proteins and the liver accumulated various macronutrients to intensify energy
storage. By female-specific estrogen receptor (Esr) signaling, the ovary gained
energy mainly from the liver, and lead to a better reproductive performance.
These metabolic changes contribute to a trade-off of energy allocation by
suppressing basic maintenance and growth but enhancing storage, which may
enable medaka to have a greater capacity of reproduction for coping with an
acidic environment. Our findings provide significant information to more explicitly
reveal the fish resilience in response to the challenging environments, and have
significant implications for predicting and mitigating the impacts of environmental
acidification on aquatic ecosystems.



FIE/H

gz 14:15—14:303

Single—cell RNA-seq identifies the function of
lonocytes

Jia—Jiun Yan'!, Ying-Jey Guh' Ya-Ting Chuang' Yung-Che
Tseng'™, Pung-Pung Hwang'*

1. Institute of Cellular and Organismic Biology, Academia Sinica, Taipei, Taiwan

lonocytes In the gills play a pivotal role in osmoregulation and acid—base
regulation, particularly for euryhaline teleosts, which thrive in markedly diverse
environments such as freshwater and seawater. While numerous studies have
addressed the functional distinctions of ionocytes between freshwater and
seawater teleosts, a comprehensive comparison of gill ionocytes from these two
environments remains unachieved. We conducted single-cell RNA sequencing
(scBRNA-seq) on the gills of the Indian medaka (Oryzias melastigrma), a euryhaline
teleost, in both freshwater and seawater conditions to elucidate cellular and
molecular differences. The results revealed 19 distinct cell clusters through
integrative analysis of gill cells from both environments. Furthermore, ionocytes
were subdivided into 11 subclusters, encompassing differentiating, immature, and
matured stages. We identified unique biological functions and markers for
different ionocyte types in both freshwater and seawater. Additionally, cell-cell
communication analysis revealed clusters that interact with ionocytes.
Transcription factor analysis also pinpointed specific transcription factors in
ilonocytes from each environment. This study not only enhances our
understanding of the unexplored functions of ionocytes but also aims to bridge
the knowledge gap regarding ionocyte differentiation in diverse aqguatic settings.
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Strengths and weaknesses in the long—term sustainability of
two sympatric seabreams (Argyrops spinifer and
Rhabdosargus
haffara, Sparidae)

Yu-Jia Lin ™

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

Argyrops spinifer and Rhabdosargus haffara are two sympatric seabream species
making important  contributions to fisheries landings in the western
Arabian/Persian Gulf. We identified the strengths and weaknesses in the long-
term sustainability of A. spiifer and R haffara stocks by integrating multiple
sources of data, including fisheries catch and effort statistics, life history traits,
scientific trawl surveys and historical length frequency distribution. Four strengths
were identified in A. spinifer: broad distribution of juveniles, positive association
to the network of de facto fishing exclusion areas created by hundreds of oil-
gas facllities, early maturation and the existence of large and old individuals. A.
spinifer suffers from two potential weaknesses: slow growth rate and higher
exploitation pressure on the small-sized individuals. A. haffara, on the other hand,
has a strength of having a short life span and a fast growth rate, characteristics
that make it robust to unfavorable conditions. A. haffara suffers from two
weaknesses: the lack of association to the ol and gas facilities, and the
preference for nearshore shallow waters with stronger negative anthropogenic
impacts. Identified strengths and weaknesses of these two sparids provided a
preliminary assessment about their long—term sustainability, as well as a roadmap
about how to develop different management strategies to meet specific
objectives.



ll

FREEEEH

[ @EEI 11:40-11:55 |

Age-based 6 15N and § 13C values of otolith
organic matter reveal the inter— and intraspecific
trophic partitioning in marine fishes

Mu-Ting Li', Jen—Chieh Shiao!, Chien—Hsiang Lin?, Pei-Ling Wang',
Li-Ling Kao!, Ming-Tsung Chung'*

1. Instute of Oceanography, National Taiwan University, Taipei, Taiwan
2. Biodiversity Research Center, Academia Sinica, Taipei, Taiwan

Fish inhabiting a similar environment confront space and resource sharing and
thus develop diverse feeding strategies to adjust their trophic niches during the
ontogeny to avoid competition. To explore the topic, we reconstructed the
trophic trajectory of five Sciaenidae species by sequentially analysing § 13C and
& 15N values of otolith organic matter (OM) along the growth axis of the otolith.
The isotope values were aligned to the age based on growth ring counting and
3D scanning of otolith morphology during OM extraction. Among species, fish
have different feeding habits before and after 2-3 years old, which is the timing
for the movement between estuary and coast. Within species, intraspecific
variations of trophic trajectories were observed, but the isotope convex hulls
showed a minimum overlap among most species’ age groups. We demonstrate
a novel approach and highlight the importance of reconstructing age—based
individual trophic trajectories.
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Evaluating the life history trend of stable carbon
and nitrogen isotope values among different
tissues in bony fish and cuttlefish.

Li-Ling Kao™, Mu-Ting Lee!, Pei-Ling Wangd',
Ming-Tsung Chung'

1. Institute of Oceanography, National Taiwan University.

Stable carbon and nitrogen isotope (6 13C and ¢ 15N) analyses are a common
and useful approach to investigating the trophic history of marine organisms.
However, the approach needs a comprehensive evaluation of the sample
preparation and value consistency for different tissues and hard structures.
Therefore, this study analyzed the § 13C and & 15N values of various tissues
and hard structures in 5 Sciaenidae (Miichthys miiuy, Otolithes ruber, Protonibea
diacanthus, Chrysochir aureas, Nibea albiflora) and 1 Sepidae (Sepia pharaonis)
species, Including muscle, eye lenses, organic matter in otoliths, vertebrae or
cuttlebones, and beaks. We evaluated whether the life—history isotope values are
consistent among analyzed materials and compared the pros and cons of using
different tissues/hard structures. The § 13C and & 15N values during the
ontogeny were successfully reconstructed in most of the tissue and hard
structure except the cuttlefish ' s beak, but the life history trend showed inter—
and intraspecific variation. It is possibly caused by the different diet—tissue
Isotope spacing among tissues and hard structures and thus we emphasize that
more evaluation for the feasible use is necessary.
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Determine spawning ground of cryptic mullet
(Mugll cephalus) off Taiwan using otolith micro—
structure and micro—chemical signal

Yu-Ling Nien™, Chia—Hui Wang'

1. Department of Environmental Biology and Fisheries Science,
National Taiwan Ocean University, Keelung 20224, Taiwan

Grey mullet, Mugil cephalus is an important fisheries resource in Taiwan.
Three cryptic mullet species, namely NWP1-3, are documented to coexist in the
Northwest Pacific, but the studies focusing on species—specific biological
characteristics are limited.  This study collected mullet juveniles from four
estuaries around Taiwan and determined therr spawning grounds using otolith
microstructure and microchemistry. The results of otolith dally increments
indicated that there were no significant differences in drifting durations among
estuaries and species, suggesting similar distances between spawning grounds
and estuaries for the mullet juveniles. Furthermore, Robust Linear Discriminant
analysis (R-LDA) showed that the overall successful classification rate of
spawning ground in the same estuary (Balio) between species was 73.2%.
Additionally, the overall successful classification rate for the spawning sources of
NWP2 among various estuaries was 65.2%, with higher classification rates
observed between the two farthest estuaries. Moreover, the results of cluster
analysis indicate that all mullet juveniles may originate from 5 spawning sources,
each displaying distinct elemental signatures. According to the results of the
drifting durations and the chemical signals, these findings confirm that NWP2
may have multiple spawning grounds around Taiwan, and there might be an
overlap in the spawning grounds between NWP1 and NWP2. Overall, this study
provides Important insights into the Ilfe history and spawning behavior of
different cryptic mullet species, which is crucial for effective fisheries
management and conservation strategies in Taiwan.
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Exploring the Diversity of Deep—Sea Living Fossils in the
Western Pacific: Taxonomic Revision of the Beardfish
Genus Polymixia (Teleostei: Polymixiformes: Polymixiidae)
with Description of a New Species

You-Ci Fan GE#Z2)", Yo Su (8% X)%3, Chien—-Hsiang Lin (#%F )4,
Chih-Wei Chang (BEZE##)'56 Hsiu-Chin Lin (#45K1E)2/

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

2. Department of Marine Biotechnology and Resources, National Sun Yat—sen University, Kaohsiung, Taiwan

3. Department and Graduate Institute of Aquaculture, National Kaohsiung University of Science Technology,
Kaohsiung, Taiwan

4 Biodiversity Research Center, Academia Sinica, Taiwan

5. Marine Ecology and Conservation Research Center, National Academy of Marine Research, Kaohsiung, Taiwan

6. Graduate Institute of Marine Biology, National Dong Hwa University, and National Museum of Marine Biology
and Aquarium, Pingtung, Taiwan

7. International Doctoral Program of Marine Science and Technology, National Sun Yat-sen University, Kaohsiung,
Taiwan

The beardfish genus Polymixia is the sole surviving genus within the family Polymixidae,
with a worldwide distribution across tropical and subtropical regions. These deep-sea
demersal fishes are typically found at depths ranging from 100 to 800 meters. Currently,
13 species are recognized as valid. However, due to similarities in general appearances and
inconsistencies in some diagnostic characters used by previous authors, the actual diversity
within the genus is likely underestimated. The Pacific Ocean is the most specious region,
with more than half of the Polymixia species documented. In this study, we collected
specimens of five recognized species from various locations In western Pacific (Hawai,
Japan, China, Taiwan, the Philippines, Vietnam, New Caledonia, and eastern Australia),
including . japonica Ginther, 1877, P. berndti Gilbert, 1905, P. longispina Deng, Xiong &
Zhang, 1983, P. sazonovi Kotlyar, 1992, and a recently described new species, PF.
melanostormna sp. nov. Fan et al., 2024. Additionally, DNA barcoding was used to confirm
the validity of these species. Our new species, P. melanostoma sp. nov., differs from its
congeners In having the following characters: more dorsal-fin rays; fewer gill rakers on
outer face of first gill arch; fewer pyloric caeca; a more protruding snout, with its
surface rough and gelatinous; ctenii on body scales arranged in wedge—shape; longer 4th
anal-fin spine; longer dorsal—fin; blackish oral-branchial cavity. The Maximum-likelihood
tree based on mitochondrial COIl sequences revealed 12 species—level clades, including
eight nominal species and four potential new species (P. cf. japonica 1, P. cf. japonica 2,
P. cf. japorica 3 and P. berndt/ 2). Furthermore, our findings suggest that 2. sazonovi is
likely to be considered a junior synonym of P. nobils.
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Systematics and phylogenetics of genus
Callogobius Bleeker, 1874 (Teleostei: Gobiidae)
from Taiwanese waters

Hsien—En Li', [-Shiung Chen'-?

1. Institute of Marine Biology, College of Life Sciences, National Taiwan Ocean University, Taiwan
2. Center of Excellence, College of Life Sciences, National Taiwan Ocean University, Taiwan

Fishes of the gobiid genus Callogobius Bleeker, 1874 are tropical benthocryptic teleosts inhabiting
mostly in coraline environments with a few found in estuaries. Due to their cryptic nature,
specimen collections or preservations of Callogobius are relatively difficult, leading to incomplete
or often misidentified species studies. Systematic studies upon Callogobius in Taiwan have been
lacking, but the previous descriptions of two new species hints a certain level of diversity
within this genus in Taiwan, highlighting its research significance.

Current research focused on the systematics and phylogenetics of Callogobius species found in
Taiwan, achieving with specimen examinations, literature mining and molecular biology works.
Results revealed a total of 12 confirmed records, including three confirmed new records and
two undescribed species identified, and five previous records were suggested to be removed
from the ichthyofauna of Taiwan.

Within this study, a cladistic analysis with a data matrix constructed upon external morphological
characteristics were made to understand the congeneric species relationships, the results
showed that the Callogobius species included in this study could be divided into four subgeneric
groups, and the phylogenetic relationships of Callogobius species in Taiwan reconstructed with
mtDNA segments ATPase and D-loop indicated that all species formed monophyletic clades
with high bootstrap value supports, with OTU clustering patterns similar to those observed in
the cladistic analysis. Slight discrepancies between cladistic analysis and molecular phylogenetic
reconstruction may be a result to the weighting of certain features by the MP algorithm used
in cladistic analysis. Furthermore, the current study sequenced and assembled the complete
mitogenome of Callogobius nigromarginatus Chen & Shao, 2000 with 12 protein—coding genes
extracted for reconstructing the molecular phylogenetic relationships between Callogobius and
relative species.

From the systematic classification and phylogenetic results of this study, it is evident that
relying solely on morphological similarity for constructing relationships of Callogobius species and
their position within Gobiidae is insufficient and biased. Integrating morphological and molecular
evidence is necessary to obtain results that are closest to the true evolution scenario.
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Comparative phylogeography of two species of
Tridentiger along the coast of China

Che—Chi Yu", Te-Yu Liao

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

Pleistocene glaciation and contemporary factors (Yangtze River outflow and ocean
currents) influence the biogeography of marine organisms along the Chinese coast.
Tridentiger bifasciatus and 7. trigonocephalus are widely distributed along the coasts of
East Asia which may also be affected by these factors. Mitochondrial genes, cytb and
COl (only for 7. trigonocephalus) were used to investigate the population genetic
structure and historical demography of these two species in coastal China (from
Dandong to Zhanjiang), Taiwan (Hsinchu), and Japan (Ariake Sea). 7ridentiger bifasciatus
genealogy (ML tree and TCS network of Cytb) shows two lineages (northern and
southern), with overlap from Taizhou to Fuding. For 7. trigonocephalus, the ML tree
shows a single lineage while the TCS network is weakly divided into northern and
southern groups, with similar overlapping area as 7. bifasciatus. Analysis of molecular
variance (AMOVA) shows that the differentiation of the two divisions in 7. bifasciatus
and 7. trigonocephalus might be associated with the Yangtze River outflow and summer
ocean currents along the coast of China, but only the northward dispersal of the
southern division is constrained. In addition, sea level changes during the glacial period
might also have contributed to this differentiation according to the results of AMOVA.
Both neutrality tests and the mismatch distribution show that both lineages of 7.
bifasciatus and the northern division of 7. trigonocephalus have experienced rapid
population expansion. The similar differentiation patterns may suggest that the two
species of Trndentiger have comparable mechanisms of differentiation.
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Dragons of the deep: Diversity of Stomiidae in
Taiwan

Nok-Sum Leung™, Te-Yu Liao'

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

The dragonfish family (Stomiidae) is a bizarre-looking deep—sea fish group that
are commonly caught as by-catch in trawl fisheries in Taiwan. They comprise of
six subfamilies, 28 genera and more than 300 vald species, representing the
most diverse family of the Stomiformes. Previous studies have recorded 41
species belonging to 19 genera occurring in Taiwanese waters; however, recent
studies have newly described some species, Implying the underestimated
diversity of this fish group. To provide an updated number of dragonfishes
occurring in Taiwan, samples were collected from Dong—gang (Pingtung) and Da-
xi (Yilan) mainly from trawl operators while some museum specimens were also
examined for their morphology. Samples collected were also used for DNA
barcoding using cytochrome c oxidase | (COl). A total of 49 species from 18
genera were recorded, Including six new records (Astronesthes bilobata,
Eustormias macronema, E. schmidti, E. cryptobulbus, E. gibbsi, and E. crossotus),
and three potentially undescribed species. One previously recorded genus and
species were excluded due to misidentification. Of these species, 24 have
already been DNA barcoded, including new COI sequences from eight species.
The three potentially undescribed species and six new records In this study
underscores the hidden diversity of this group and the importance of therr
conservation for a balance ecosystem.
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Using mitochondrial genes to study the population
genetic structure of Ahinogobius leavell

Jen—-Ying Chen™, Te-Yu Liao'

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

Rhingobius leavell is an amphidromous species that inhabits the fast-flowing mainstream
of rnvers In coastal areas of China. FAhinogobius maculafasciatus is an endemic
amphidromous species in Taiwan, inhabiting the middle and down streams of rivers.
Rhinogobius maculafasciatus was considered a sister species of A. /leavelli Therefore, the
geographical delimitation of the two species coincides with the Taiwan Strait. To better
understand the population dynamic and genetic structure of A /eavell and its sister
species, A maculafasciatus is also included for analyses on population genetic structure
by using the mitochondrial d-loop gene region. We sequenced 150 specimens and
obtained 82 haplotypes from six localities (Guangxi, Guangdong, Zhejiang, Fujian in China,
and Yilan and Kaohsiung in Taiwan). According to the ML tree, A /leavell and R
maculafasciatus are a mixture without reciprocal monophyly. Most of the pairwise ¢ st
values are significant ranging from 0.34 to 0.76, with the only exception between
Kaohsiung and Yilan (® st =0.04, p—value=0.06). Significantly negative Fu 's Fs (-72.0806)
and Tajma's D (-1.56300) values imply that the population may have experienced
strong recent expansion. The AMOVA analyses were considered to test gene flow
across the Taiwan Strait. The component of variance was 42.07% among groups,
20.92% among populations within groups, and 37.01% within populations, implying that
gene flow may occur across the Taiwan Strait. In morphological examinations, the
meristic counts between the two species are greatly overlapped, including fin rays,
scales, and vertebrae. Based on minor genetic differentiations and identical morphological
characteristics, A, maculafasciatus is considered a synonym of A /leavell.
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Population Genetics of Rhinogobius similis (Gobiiformes:
Gobiidae) in Selected areas in East and Southeast Asia

Chih—chen Hsu'™, Te-Yu Liao'

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

Rhinogobius similis is a freshwater goby widely distributed in East and Southeast Asia,
covering a broader latitudinal range compared to its congeners. Previous studies have
shown that this species exhibits both landlocked and amphidromous life histories. This
study amed to explore the population genetic structure and differentiation of A. similis
across its geographic distribution. A total of 307 individuals from 17 sampling sites in
East and Southeast Asia such as in China, Japan, Taiwan, the Philippines, and Vietnam
were successfully sequenced. Forty—one mitochondrial partial cytochrome c¢ oxidase
(COIl) haplotypes and sixty Cytochrome b (Cytb) haplotypes were identified, with
most of the sampling sites having their unigue haplotypes. Analysis of the
concatenated COIl and Cyt b sequences shows high haplotype diversity (h=0.95316)
and low nucleotide diversity (r =0.00833), suggesting a historical bottleneck effect
followed by rapid population expansion. Pairwise ¢ st values among the 17 sampling
sites are mostly greater than 0.2, indicating a significant genetic differentiation.
Additionally, both the Bayesian phylogenetic tree and Median—joining haplotype network
revealed five clades among samples: (1) Japan, (2) Northeast China, (3) north of the
Yangtze River, (4) south of the Yangtze River, Taiwan, the Philippines, and Vietnam,
and (5) Gulf of Tonkin. The current results indicate different populations exhibit
population structuring possibly because of ocean currents and geographical barriers.
These findings highlight the importance of historical events and contemporary
geographic features in shaping the genetic landscape of this species. Further research
incorporating ecological and environmental data can provide a deeper understanding of
how these factors interact with life history strategies to influence the distribution and
persistence of A. simills populations.
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Fishy business: using genetic diversity to hook
sustainable fisheries in South China Sea

Cheuk-Ho WU', Timonthy PARAKIKAY? and Celia SCHUNTER!

1The Swire Institute of Marine Science, The University of Hong Kong, Hong Kong, China
2Quantitative Aguatics, Laguna, Philippines

The South China Sea is one of the most species-rich marine areas. However, due to
severe anthropogenic pressures, the marine life in this region is at risk. In addition, species
information is poorly inventoried creating a significant knowledge gap for facilitating marine
conservation. To address this gap, FishBase/SealifeBase and the Swire Institute of Marine
Science (SWIMS) at the University of Hong Kong initiated a collaboration leading to SWIMS
becoming the Asian marine node of the FishBase Consortium. Over the course of four
years, SWIMS collated and encoded approximately 10,000 records for over 2,000 species
in Hong Kong and adjacent regions. This effort is a significant step towards addressing the
knowledge gap and facilitating marine conservation in the region. However, there is still
much work to be done.

FishBase is constantly being adapted to meet suggestions and new needs. SWIMS s
aming to utlize the wealth of existing, but currently scattered genetic diversity data to
develop a simple and easy—-to—understand metric — the genetic diversity risk indicator,
which can assist in effective fisheries planning with the goal of safeguarding food supply
for the future. By identifying the genetic diversity of species in the South China Sea,
fishery managers and stakeholders can make informed decisions about sustainable fisheries
practices.

Through this presentation, SWIMS seeks to connect with more researchers and fishery
management stakeholders to create a collective effort for a more sustainable future. By
working together, we can better understand the marine environment in the South China
Sea and take meaningful steps towards conserving it for future generations.
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Chromosome-level genome assembly of Candidia
barbatus (Cypriniformm) reveals an underlying
mechanism in chromosome evolution

Jui-Hung Tai'2, Tzi-Yuan Wang?3, Yu-Wei Wu*, Feng-Yu Wang®,
Shih—Pin Huang?®, Shu-Miaw Chaw?3, Hurng-Yi Wang'"?

1. Genome and Systems Biology Degree Program, National Taiwan University and
Academia Sinica, Taipei, Taiwan

2. Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University,
Taipei, Taiwan

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

4. Graduate Institute of Biomedical Informatics, College of Medical Science and Technology,
Taipei Medical University, Taipei, Taiwan

5. Taiwan Ocean Research Institute, National Applied Research Laboratories, Kaohsiung,
Taiwan

The tribe Opsarichthyini is a group of small East Asia minnow, belonging to
Xenocyprididae, Cypriniformes. While all Xenocyprididae species share a common
chromosome count of n=24, the tribe Opsarichthyini exhibits chromosome number
ranging from 24 to 39. The formation of the chromosome number difference in this
group is important for studying the evolution of chromosomes in vertebrates. We
assembly the first chromosome-level genome of Candidia barbatus, which is one of
the tribe Opsariichthyini members and endemic to Taiwan. Through the synteny
analysis between C. barbatus (n=24) and Opsariichthys bidens (Opsariichthyini, n=39),
we found the dramatic increase of chromosome number is caused by 15 chromosome
fission events. Most importantly, we observed a high percentage of LINE/L2 repeat
elements surrounding the fission regions, which are rare throughout the entire genome.
Unlke in other cyprinids, LINE/L2 has recently undergone an expansion in the tribe
Opsariichthyini. In addition, a similar pattern of chromosome fission can be found on
Human chromosome 14 and 15. We inferred that the expansion of repeat elements
may play an important role in chromosome fission and evolution.
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Review of the pinecone fish family Monocentridae

(Pisces: Trachichthyiformes) based on morphology

and DNA barcoding, with resurrection of Cleidopus

neozelanicus Powell, 1938, a valid species under
Monocentris

Yo Su®?* Hsju—-Chin Lin'3 & Hsuan—-Ching Ho%4°

1Department of Marine Biotechnology and Resources, National Sun Yat-sen University, Kaohsiung, Taiwan
2Department and Graduate Institute of Aguaculture, National Kaohsiung University of Science and
Technology, Kaohsiung, Taiwan

3Doctoral Degree Program in Marine Biotechnology, National Sun Yat—sen University, Kaohsiung, Taiwan
4Institute of Marine Biology, National Dong Hwa University, Hualien, Taiwan

5Australian Museum, Sydney, Australia

The pinecone fish family Monocentridae is reviewed based on both morphology,
including osteology, and genetic analyses. A total of five species within two genera
are recognized: Cleidopus gloriamaris from Australia, Monocentris chrysadamas from
West Pacific and Northwest Australia, M. japonica from Indo—West Pacific, M.
neozelanica from New Zealand, and M. reedi from Chile. Among them, the New
Zealand pineapple fish Cleidopus neozelanicus Powell, 1938, which was previously
placed In the synonymy of M. japonica, Is resurrected and reassigned to
Monocentris based on examination of the holotype and other specimens.
Monocentris neozelanicus is characterized by having gill rakers 7 —9+1+14 - 16=22 -
25, LLA1 16-19, LLS modally 16-18, rarely 15 or 19, LLB1 13-16, LLB3 7-09,
vertebrae 12+15-16=27-28, head depth 0.90-0.99 in HL, spines on posterior
lateral-line scales and abdominal scutes bifurcated in specimens >70 mm SL, and
fins rays slightly reddish or orange when fresh, especially on the pectoral fins. DNA
barcoding results revealed monophyly for each species. However, the clades of M.
neozelanica and M. reedi were supported by low bootstrap values (< 75%), and we
suggest the inclusion of mult-loci genes can increase the supporting values.
Diagnostic characters and comparisons of all species, as well as osteological features,
are provided. Lastly, identification keys to all known genera and species are provided.
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The lanternshark genus Etmopterus: taxonomy
and distribution

Shing—Lai Ng'*, Kwang—-Ming Liu%34, Shoou-Jeng Joung'S

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

2. Center of Excellence for the Oceans, National Taiwan Ocean University, Keelung, Taiwan
3. George Chen Shark Research Center, National Taiwan Ocean University, Keelung, Taiwan
4. Institute of Marine Affairs and Resource Management, National Taiwan Ocean University,
Keelung, Taiwan

*Presenter

The lanternshark genus Etmopterus (family Etmopteridae) is a hyperdiverse
shark group, widely distributed from tropical to polar oceans. Although the
intergeneric phylogeny is well resolved, interspecific relationships remain poorly
studied. Here, we reviewed Etmopterus using an integrative taxonomic
framework, including evidences of genetics, morphology, and distribution. Based
on 288 NADH2 sequences (1,010 bp) for species delimitation analyses,
morphological (100 morphometrics) and distributional data from 1,070 specimens,
a total of 41 species, and 13 potentially undescribed species, are revealed. We
propose new diagnoses for the four species groups and the respective species,
and suggest the following nomenclatural changes: E. schmidti should represent
the previously recognized E. molleri from the northwestern Pacific; E. burgessi
should be a junior synonym of E. lucifer; E. abernethyi should represent the
hitherto recognized E. lucifer from the southwestern Pacific; E. fusus should be
a Jjunior synonym of E. splendidus; E. brosel should be a junior synonym of E.
sculptus. Geographic and bathymetric distribution between species groups
exhibit remarkably different patterns, which may be contributed by the
understudied phylogeography of this group.
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