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Lin WH, SY Hong, SM Lin*. (2021) Home range and movement pattern of a tailless Black Eagle:
A special case of non-invasive study by community science. Journal of Raptor Research, 55(4)
644-648. (FREMERRI ST L TR)

Komaki S, M Matsunami, JW Lin, KH Lee, YP Lin, Y Lee, SM Lin, T Igawa. (2021)
Transcriptomic changes in hot spring frog tadpoles (Buergeria otai) in response to heat stress.
Frontiers in Ecology and Evolution 9, 706887. (K A A3 E 5 EE KIR)

Chen CW, MJ Whiting, EC Yang, SM Lin*. (2021) Do | stay or do | go? Shifts in perch use by
lizards during morning twilight suggests anticipatory behaviour. Biology Letters 17, 20210388.
(B RIER 2 RERTTR)

Lin FC, MJ Whiting, MY Hsieh, PJL Shaner, SM Lin*. (2021) Superior continuous guantity
discrimination in a freshwater turtle. Frontiers in Zoology 18, 49. (3158 o] DU{H & %19:10)

Lin SM, TW Li, CH Liou, AKS Amarga, A Cabras, HY Tseng. (2021) Eggs survive through avian
guts — a possible mechanism for transoceanic dispersal of flightless weevils. Ecology and
Evolution 11(12), 7132-7137. k&5 2 25000 EH S BEEES)

Nishikawa K, YT Ju, SW Jheng, YZ Lin, S Hara, JS Lai, SM Lin, KY Lue. (2021) Taxonomic
clarification and neotype designation of two Taiwanese salamanders (Amphibia, Urodela,
Hynobiidae). Zootaxa 4981(1), 188—196. (LI @FEE 715 ?)

Hsiao YW, HY Tseng, HN Nguyen, SM Lin*. (2021) Asymmetric acoustic signal recognition led
to asymmetric gene flow between two parapatric frogs. Zoological Journal of the Linnean Society
192, 130-143. (X H i B B EU I S RO 3B (B )

Chang KX, BH Huang, MX Luo, CW Huang, SP Wu, HN Nguyen, SM Lin*. (2021) Niche
partitioning among three snail-eating snakes revealed by dentition asymmetry and prey
specialization. Journal of Animal Ecology 90(4), 967-977. (i 1EHY B 4 & fREFHI B 1R)
Miura I, F Shams, SM Lin, M de Bello Cioffi, T Liehr, A Al-Rikabi, C Kuwana, K Srikulnath, Y
Higaki, T Ezaz. (2021) Evolution of a multiple sex-chromosome system by three-sided

translocations among potential sex-chromosomes in the Taiwanese frog, Odorrana swinhoana.
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[ EFE5E2=] Aileen Pascual Maypa, Ph.D.

CONTACT INFORMATION:
(1) Jose Rizal Memorial State University, Main Campus, Gov. Guading Adasa Street, Sta Cruz
Dapitan City, Philippines 7101
(2) Coastal Conservation and Education Foundation, Inc. (CCEF)
Rm 302, PDI Condominium, Arch Reyes, Banilad, Cebu City 6000 Philippines
E-mail: aileenmaypa2019@gmail.com

AREAS OF PROFESSIONAL EXPERTISE
® Coral reef fish ecology, Fish biology of small pelagic species in the context of
Ecosystem Approach to Fisheries Management (EAFM)
® Marine protected area research with a focus on effectiveness and design, spillover,
fish movements and biodiversity
® Assisted coral reef recovery and resilience research in typhoon-damaged areas

EDUCATION
2012: Ph.D. in Zoology (Marine Biology)
University of Hawaii at Manoa, Honolulu, Hawaii, USA under the Fulbright Philippines
Agriculture Scholarship Program (FPASP) and the East - West Center Degree Fellowship
Program, Honolulu, Hawaii
Dissertation topic: Mechanisms by which marine protected areas enhance fisheries benefits in
neighboring areas
2002: ML.S. in Biology (specializing Marine Biology)
Silliman University, Dumaguete City, Philippines.Thesis title: The Effects of Macroalgae on
Settlement, Early Survival and Growth of the Coral Pocillopora damicornis Linnaeus.
1992: B.S. in Biology (specializing Marine Biology)
Silliman University, Dumaguete City, Philippines

PROFESSIONAL EXPERIENCE
Associate Professor, Jose Rizal Memorial State University, Dapitan City, Philippines;
October 2021 to present
Independent Marine Ecology Consultant, Dumaguete City January 2021 to present
Principal Investigator, Assisted coral reef recovery knowledge products: development,
writing and production Project, Coastal Conservation and Education Foundation
(CCEF), Banilad, Cebu City, Philippines; December 2019
- November 2020
Marine Ecology Consultant and Team Leader of the Environmental Impact Assessment
(EIA) of North Poblacion
Reef, Bacong, Negros Oriental, under the GHD Submarine Cable in the Philippines
Project; September-October
2020
Faculty/Adjunct Professor , Silliman University - Institute of Environmental
and Marine Sciences (SUIEMS), Dumaguete City, Philippines; 2013 - June 2020
Fish Biology Specialist, Southern Negros - Marine Key Biodiversity Area-Fish Right
Program of Silliman University under Rhode Island University-BFAR-USAID;
January - October 2019
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[ BPRzE2E ] Kenta Watanabe, Ph.D.
CURRICULUM VITAE

Contact Information
Science and Technology Division, National Institute of Technology, Okinawa College

Henoko 905, Nago, Okinawa 905-2192, Japan
Email: kenta-w@okinawa-ct.ac.jp

Current Position
Okinawa College, National Institute of Technology, Japan (Research fellow) Meio University
(Visiting Professor)
Makino Herbarium, Tokyo Metropolitan University, Japan (Associate Researcher)

Education
Degrees:

Ph. D., The University of Tokyo, Tokyo, Japan, 2017

Advisor, Motomi Ito
M. S., Plant biology, Makino Herbarium, Tokyo Metropolitan University, Tokyo, Japan, 2008

Advisor, Takashi Sugawara
B. S., Biology, Tokyo Metropolitan University, Tokyo, Japan, 2003

Advisors: Michio Wakabayashi and Hidetoshi Kato
Work History

2008—present: Research fellow, lecturer and technical specialist, Science and Technology
division, Okinawa College, National Institute of Technology, Japan.

2015—present: Associate researcher, Makino Herbarium, Tokyo Metropolitan University, Tokyo,
Japan.

2015 (Sept.)- 2016 (Sept.): Visiting Researcher at Department of Botany, University of Hawaii
at Manoa, Hawaii, USA.

2016—present: Associate researcher, National Tropical Botanical Garden, Kauai, Hawaii, USA.

2018 (July): Invited short-term researcher at Department of Botany, University of Hawaii at
Manoa, Hawaii, USA.

Awards

2018: Best Paper Award 2018 of Plant Species Biology for “Plant Species Biology 33: 16-27
(2018)"

2017: Kataoka Distinguished Young Scietist Award by Society for the Species Biology

2017: Okinawa Conservation Award by Okinawa Prefecture as a member of “Diving team snuck
Snufkin”

2014: Conservation Award by the Japanese Coral Reef Society as a member of “Diving team snuck
Snufkin”

2012: Chairman Award by National Institute of Technology, Japan as a member of “Team Science
Lab”

Selected Grants
2018: Fujiwara Natural History Research Grant to K. Watanabe (500,000 JPY) Pl
2018-2022: A Grant —in —Aid for Scientific Research (KAKENHI) by JSPS No. 18K14782 to
K. Watanabe (4,160,000 JPY)
2014-2018: A Grant —in —Aid for Scientific Research (KAKENHI)by JSPS No. 26840130 to
K. Watanabe (4,290,000 JPY)
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Ting-Lun Chen, Yen-Po Lin, Chih-Hsuan Chien, Yi-Chen Chen, Yi-Ju Yang, Wei-Lung Wang, Lee-Feng
Chien and Han-Yu Hsueh*, “Fabrication of Frog-Skin-Inspired Slippery Antibiofouling Coatings Through
Degradable Block Copolymer Wrinkling,” Advanced Functional Materials, Vol.31, No.42, pp.1-13, October
2021. (SCI, 2021 1F=18.808, Ranking=15/333=4.5%)
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Ko-Huan Lee, Tien-Hsi Chen, Gaus Shang, Simon Clulow, Yi-Ju Yang* and Si-Min Lin*, “A check list and
population trends of invasive amphibians and reptiles in Taiwan,” ZooKeys, Vol.829, pp.85-130, March 2019.
(HthEEESHE R TI/SCI, 2019 IF=1.143)

BOw -~ BEr . (EHARREERETSEEERR - ) - (BEME) - £4835 5
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Weng, Francis Cheng-Hsuan, Grace Tzun-Wen Shaw, Chieh-Yin Weng, Yi-Ju Yang, Daryi Wang*,

“Inferring microbial interactions in the gut of the Hong Kong Whipping frog (Polypedates megacephalus)
and a validation using probiotics. ,” Frontiers in Microbiology, Vol.8, N0.525, pp.1-11, March 2017. (SCI)
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Yang,Yi-Ju*, “Monitoring of frogs through citizen science in Taiwan,” 9th World Congress of Herpetoplogy,
Dunedin, New Zealand, January 5-10, 2020
Yang: Yi-Ju*, “Monitoring of alien treefrog ( Polypedates megacephalus ) through citizen science in Taiwan,”
The 58th Annual Meeting of Herpetological Society of Japan , Okayama, Japan, November 23-24, 2019.
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Yang Yi-Ju*, “Monitoring of the Invasive Tree Frog (Polypedates megacephalus) by Volunteers in Taiwan,”
56th Annual Meeting of The Herpetological Society of Japan, #&Z<, Japan, November 25-26, 2017.
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[IRE& / Current Position ]

Bl RBEGRER ZERFIBHIE

Bl R BIRIBRE B KRR AR PO POEE
Bl P IR ERE R SBAR
HEIEZAGERIES SEBER
WetlandsEA | Bl E 4R

Bt 5 BIRIE AR EIZ (UNEP) BN B A 2R M AL R R RTE
REERFAIPBES) I A M@ MiRE AEEE
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[ E2FF / Education]
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[ £ / Professional )
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5 Curriculum Vitae

B 17 =8 AP ERBEE{CENBEMFTTAIR

Telephone:

(886) 02-3366-2472 (office); (886) 02-2368-6750 (fax)

E-mail: jmhu@ntu.edu.tw

S

B+t - 2000 - ERIIMNAKEF E BT D REYEIRITER
B+ - 1990 - BIIEEKEEYESR

IHg/“‘ﬁﬂiﬁﬁ%ﬁiﬂ/;ﬁ{tiwﬁiﬁﬂ%ﬁﬁ%ﬁ% (2017 F 8 Hi€%)
BEUSEERBEMHBRTRAIR (2017 F 8 AES)

Iml‘ﬂ

N
By EEARBERBEE(EEYBMREAFIR (2018 F 8 Hi25)
|| 48

By =& A S EYEERFE

BER (2019 FiE5)

B EERNBEMZRE(TADER (2014 Fi£5)
SE=FRARXE

Nickrent, D.*, H.-J. Su, R.-Z. Lin, M. P. Devkota, J.-M. Hu, and G. Glatzel. 2021. Examining

the needle in the haystack: evolutionary relationships in the mistletoe genus Loranthus
(Loranthaceae). Systematic Botany 46(2): 403-415.

EREEAR* - 2021 - EYBEERANRBER - HXAEYEEA) I BER T CIBREES
MM IETTHR IR « RIEEEX AN 47: 45-59 -

REER - 2021
tHE AR - 2021

tHEAR - 2020 -

15 -

tHEER - 2020 -

- EIEHARGHVEYBHE/NG - EARLEFTN3T: 49-57 -
- BHEIGE - (SEEYERE) BRBEB%E - Z/415:68-77 °

MBEEERMEEEYBERELZRTHNAR - EEEFEYZEFBI(3): 6-

A —SRIRAVIBEEYENR - EYIRR - BIEHH609: 38-41 -

Lin, H.-Y., C.-F. Li, T-Y. Chen, C.-F. Hsieh, G. Wang, T. Wang, and J.-M. Hu*. 2020.

Climate-based approach for modeling the distribution of montane forest vegetation in

Taiwan. Applied Vegetation Science 23: 239-253.
Lin, H.-Y., Y.-H. Tseng, C.-F. Hsieh, and J.-M. Hu*. 2019. Geographical distribution of

dioecy and its ecological correlates based on fine-scaled species distribution data from a

subtropical island. Ecological Research 35: 170-181.

THEEHR - EiR5E

C[EER - A - 2019 - EER  BYEENEE - BUEERY)

EEH AR ° ISBN 978-986-532-004-1 °
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[ EFE5EZE ] Yinphan Tsang, ,Associate Professor, UH Manoa

Studying streams and their systems across scales
Email: tsangy@hawaii.edu
Address: 1910 East-West Road, Hawaii 96822, USA
Location: SHER 243

Current position
Associate Professor, Department of Natural Resources and Environmental Management,
University of Hawaii at Manoa, USA

Website: https://tsangstreamlab.org/

Education/Professional Prep/Appointments:

Ph.D. Biological Resources Engineering, University of Maryland, College Park, 2008
M.S. Bioenvironmental System Engineering, National Taiwan University, 2003

B.S. Agricultural Engineering, National Taiwan University, 2001

Special Skills and Knowledge: Ecohydrology; Watershed Hydrology; Hydrological Modeling;
Ecological modeling; Aquatic Landscape Ecology; Aquatic Habitat Assessment; Water Science;
Hydrology

Selected Publications:

Chandrasekaran S, Danos N, George U, Han J-P, Quon G, Muller R, Tsang Y, Wolgemuth C.
2021. The Axes of Life: A roadmap for understanding dynamic multiscale systems. Integrative
and Comparative Biology, 2021;, icab114, https://doi.org/10.1093/icb/icab114

Huang Y-F, Tsang Y, Strauch A, Clilverd H. 2021. Shifting magnitude and timing of
streamflow extremes and the relationship with rainfall across the Hawaiian Islands. Journal of
Hydrology. https://doi.org/10.1016/].jhydrol.2021.126424.

Tsang Y, Infante DM, Wang L, Krueger D, Wieferich D. 2021. Conserving stream fishes with
changing climate: Assessing fish responses to changes in habitat over a large region. Science of
the Total Environment 755(2): 142503. https://doi.org/10.1016/].scitotenv.2020.142503.
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https://doi.org/10.1093/icb/icab114
https://www.sciencedirect.com/science/article/abs/pii/S0022169421004716
https://www.sciencedirect.com/science/article/abs/pii/S0022169421004716
https://doi.org/10.1016/j.jhydrol.2021.126424
https://doi.org/10.1016/j.scitotenv.2020.142503
https://doi.org/10.1016/j.scitotenv.2020.142503
https://doi.org/10.1016/j.scitotenv.2020.142503
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E-mail: peiluen@nttu.edu.tw

IR

EIRVA=E PN e N N E X6
FEVERABMEZREERSEIEHEAR

HEEE

PhD in Botany; University of Hawaii at Manoa, Hawaii, USA

Bachelor of Science in Life Science, graduated with honors; National Chung-Hsing

University, Taichung, Taiwan Bl EABEGR B A SRRBE LT RE

B EHBERE

1. ESEFEYEZEFEEE International Botanical Congress 2017 Excellent Scholar
Award

2. BR 2019 FHVUSRABERNERERNE
FERBUARLPELELN "2021 EZREPRMEIE"2021 Taiwan-Thailand Joint
Conference on BIO Medlcal Technology (TTBMT)/BiREEBEEF T hE

4. BEERAK= SNBEE2RMEE M 2019 FMERTBHSHIE84%
BRI R CH %T”E 5?11

2R BYE  £RE ORIME - KEFEES B2 XERE - BIREY - XA

MIMBEEENTR ~ BEY) - W& - $I1THE - £HET - XUERES

IThFEESMEE

1. Te-Yu Liao™q, Pei-Luen Lu€, Yuan-Huan Yu, Wen-Chien Huang, Jen-Chieh Shiao, Hung-
Du Lin, Wei-Cheng Jhuang, Tak-Kei Chou, Fan Li. Amphidromous but endemic:
population connectivity of Rhinogobius gigas (Teleostei: Gobioidei). (2021). PLOS ONE
16(2): €0246406. https://doi.org/10.1371/journal.pone.0246406

2. Satoshi Kakishima,, Yi-shuo Liang, Takuro Ito, T.-Y. Aleck Yang, Pei-Luen Lu, Yudai
Okuyama, Mitsuyasu Hasebe, Jin Murata, Jin Yoshimura (2019, Apr). Evolutionary origin
of a periodical mass-flowering plant. Ecology and Evolution, 2019;9:4373-438]1.

3. Wen-Kuang Hsu , Shih-Chieh Lee and Pei-Luen Lu* (2019, Apr). A Useful Technical
Application of the Identification of Nucleotide Sequence Polymorphisms and Gene
Resources for Cinnamomum osmophloeum Kaneh. (Lauraceae). Forests, Forests 2019,
10, 306; doi:10.3390/£10040306 .

4. Chih-Hung Liang, Chiu-Yeh Wu, Pei-Luen Lu, Zeng-Chin Liang. (2019, Feb). Biological
efficiency and nutritional value of the culinary-medicinal mushroom Auricularia
polytricha cultivated on grass plants. . Saudi Journal of Biological Sciences. 26(2):263-
269 (SCI).

5. Chi-En Liu, Wen-Ju Chen, Chao-Kai Chang, Pei-Luen Lu*, Chang-Wei Hsieh*. (2017,
Jan). Effect of High Voltage Electrostatic Field (HVEF) on the shelf-life extension of
Persimmon (Diospyros kaki). LWT — Food Science and Technology. , 75: 236-242. (SCI).
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Current Positions:
2019- Present Distinguished Professor, Chair of Department of Biological Sciences, NSYSU
2019- Present Distinguished Professor National Sun Yat-sen University
2019- Present Education Merit Scholarship (Teaching) National Sun Yat-sen University
Past Positions:
2016- 2019 Professor, Chair of Department of Biological Sciences, NSYSU
2014- 2016 Professor Department of Biological Sciences, NSYSU
2010- 2014 Associate Professor Department of Biological Sciences, NSYSU
2008- 2010 Associate Professor Department of Life Sciences, Pingtung University of
Sciences and Technology
2005- 2008 Assistant Professor Department of Life Sciences, Pingtung University of Sciences
and Technology
2002- 2004 Post-doctoral Research Fellow, Department of Biology, Washington University
Education:
2002 Ph. D. National Taiwan Normal University Biology
1993 M. Phil. National Taiwan University Botany
1991 B. S. National Taiwan University Botany
Honors and Awards:
2020 Education Merit Scholarship (Teaching), National Sun Yat-sen University
2019 Education Merit Scholarship (Teaching), National Sun Yat-sen University
2018 Education Merit Scholarship (Research & Teaching), National Sun Yat-sen University 2017
Excellent Scholar Award (Category C), the XIX International Botanical Congress (IBC 2017)
2017 Education Merit Scholarship (Research), National Sun Yat-sen University
2016 Education Merit Scholarship (Teaching), National Sun Yat-sen University
2015 Education Merit Scholarship (Research), National Sun Yat-sen University
2014 Education Merit Scholarship (Research), National Sun Yat-sen University
2013 Research Award for Young Scholar, National Sun Yat-sen University
2013 Distinguished Young Scholar, National Sun Yat-sen University 2013 R & D incentive
award, National Sun Yat-sen University
Research interesting
1. Phylogeography of plants in Eastern Asia and Pacific Archipelago
2. Conservation genetic of threatened plant species in Taiwan
3. Phylogeography of disjunctive plants between continents
4. Molecular evolution and Speciation between related gymnosperm taxa
5. Development of the molecular identification system in the tropical fruit tree species
Research piloted in my laboratory answers a key biological question: How do genetic
signals within and among species reveal evolutionary and geographical structure? That
structure includes plant phylogeography of East Asia and the Pacific Islands, the molecular
basis underlying morphological plant variations, introgression between wild populations and
cultivars, and conservation genetics of rare and endemic plant. Chiang's research overview
includes the following.

(1) Phylogeography of distinctive distribution species. We use molecular markers and analytic
tools to reconstruct gene genealogies. At the intra-specific level, reconstructing phylogeny
is the fundamental method for subsequent studies on microevolution and phylogeographical
history. We study island-island and island-continental species distribution to reconstruct
demographic patterns and migration routes.

(2) Molecular evolution and genetic diversity in the functional gene family, specifically
determining the processes that have shaped the evolution of functional and possibly
ecologically-important loci.

(3) Investigating the genetic mechanism causing morphological variations between foliar
variegation and wildtype orchid based on morphological and molecular evidences.

(4) Conservation genetics of rare and endemic plants, seeking to understand population
dynamics, effective population size, and distinct genetic units in order to suggest directions
for conservation management and strategy. Five research articles published in international
journals are evidence of our research’s worth and impacts on the academic community.
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Abstract

Caranx sexfasciatus is a large predatory fish, primarily targeted by fishers for its
commercial value in the Philippines. It is also a species of interest to tourist SCUBA divers,
thus, a revenue generating species to coastal communities particularly at Apo Island Protected
Landscape and Seascape (AIPLS). We assessed home range, habitat utilization, and ontogenetic
shifts, diet, age, maturity, and fecundity from the years 2008 to 2009 to test the density-
independent spillover hypothesis of the effectiveness of marine protected area (MPA). Four size
classes were identified in different locations and habitat types around AIPLS using underwater
visual census technique. We continued assessing the densities and biomass of the older juveniles
or intermediate stages and mature fish to the year 2021. Seasonality and reproductive stages of
each size class were determined through visual examination and use of the gonadosomatic index
from fisherfolk catch samples and, periodic spawning observations in situ. Ageing involved
examination of both adult and juvenile otolith macro - and microstructures to construct a von
Bertalanffy growth curve. Emigration patterns from the MPA to fished areas suggested a
density-independent spill-over mechanism. It is likely that the existing no-take MPA only
protects the population of C. sexfasciatus older juveniles (15-37 cm, SL) but the recruits (1.2-2
cm, SL), younger juveniles (6-13 cm, SL) and mature sizes (> 40 cm, SL) are excluded. Factors
identified to drive the observed ontogenetic shift included habitat complexity, density of
predators and current velocity. Diet and reproductive shifts are also likely. Resulting
recommendations of this study to the AIPLS Protected Areas Management Board resulted into
the establishment of a second no-take MPA in AIPLS designed to include the protection of
spawning populations. We further suggest to redesign the first no-take MPA and take into
consideration the life history and ecology of priority species for protection.

Key words: Caranx sexfasciatus, life history, ecology, marine protected area, Apo Island
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Evolution of flower traits and adaptive radiation in Hawaiian Psychotria
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Evolution of dioecism from hermaphroditism is frequently reported for plant species from oceanic
islands, which implies an advantage for breeding systems that promote outcrossing on islands.
Meanwhile, evolution of flower traits is often triggered by pollinator shift, which related to the limited
fauna on islands. Hawaiian Psychotria (Rubiaceae) consist of eleven endemic species, all thought to be
derived from a single colonization event. The ancestor was thought to be distylous (with long flower
tube), and the extant species dioecious (many species with short flower tube), though their functional
breeding systems and the evolutionary pathway had remained unclear. This case is especially interesting
because selective pressures for this proposed evolutionary transition are in question, since both distyly
and dioecy require outcrossing.

Aims of this study are to understand flower traits, breeding systems and pollination of Hawaiian
Psychotria and to reconstruct their evolutionary pathway using molecular phylogenetic data. We
examined floral traits of eleven Hawaiian Psychotria species and observed flower visitors in the field.
Then we estimated the trait evolution combing the data obtained in this study and published molecular
phylogenetic data.

Although all three species in older sect. Pelagomapouria had flowers with longer styles exserted from
corolla tubes and shorter anthers, two (P. grandiflora and P. hobdyi) were functionally gynodioecious
while the other (P. hexandra) was subdioecious (leaky dioecious). The two gynodioecious species seem
to have adapted to birds (likely Hawaiian honeycreepers) based on their floral morphology and nectar
volume/composition, whereas P. hexandra appears adapted to moths. Meanwhile, all eight species in
younger sect. Straussia were functionally subdioecious and appear adapted to insects with relatively
shorter mouthparts.

Considering their phylogenetic background, morphological traits, and the breeding systems, we
hypothesize that the original colonist experienced the breakdown of distyly into monomorphy before
colonizing the Hawaiian Islands, then evolved subdioecism through gynodioecism in the Hawaiian
Islands. Furthermore, based on molecular dating and the current species distributions, both adaptation
to the Hawaiian honeycreepers (P. grandiflora and P. hobdyi) and evolution of tiny flowers (sect.
Straussia) have probably occurred almost sympatrically on Kaua‘i Island.

Keywords: dioecy; distyly; Hawaii; pollination; plant breeding system
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Systematics of lionfish (Teleostei, Scorpaenidae, Pteroini) using

molecular and morphological data

Tak-Kei Chou ! * Te-Yu Liao'™

'Department of Oceanography, National Sun Yat-sen University. Corresponding Author, E-
mail: swp0117@gmail.com

Abstract

Lionfishes or Turkeyfishes (Tribe Pteroini) are eye-catching due to distinct elongated fins and
warning coloration entirely different from their camouflaged relatives. Lionfishes are composed
of five genera and more than 30 species. The monophyly of the Pteroini was supported by recent
phylogenetic analysis of morphological and molecular data. However, the relationships of inter-
and intra-genera of the Pteroini were confused and their phylogeny was not well studied. In this
study, 5335 bps of two mitochondrial and five nuclear genes were sequenced to reconstruct the
phylogeny of lionfishes. Our analyses showed the two genera Dendrochirus and Pterois were
divided into three and two clades, respectively. The first clade of Dendrochirus (D. 1) and
second clade of Pterois (Pt. 1) were sister groups. The D. II clade was the sister group of the
genera Ebosia and Parapterois. The D. 111 clade was at the base of the Pteroini followed by the
genus Brachypterois. Morphologically, six color patterns on face and six characters from past
taxonomic literatures were associated with the major clades. According to the phylogenetic
position of the Pteroini and morphological analyses, we propose a revised classification for
species of Dendrochirus and Pterois. A new generic name will be proposed for the D. II clade.
The genera Pteropterus Swainson 1839 and Nemapterois Fowler 1938 were revalidated for the
Pt. 11 clade and D. III clade, respectively.

Keywords: lionfish, Pteroini, phylogeny, taxonomy
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Abstract

Hawai‘i is home to ‘o‘opu nakea, a culturally significant, endemic, freshwater goby that
exhibits an amphidromous life history. Despite their importance in Hawaiian traditions and their
ecological role in freshwater systems, we still lack understanding of their migratory patterns
and life history due to the difficulties in determining ages and the environmental factors that
form their migratory paths. This study aims to examine the migratory abilities of ‘0‘opu nakea
to uncover if there is flexibility in their amphidromous life cycles. We sampled 90 individuals
from the lower, mid-, and upper-reach of three streams on the windward side of the island of
O‘ahu (Waimanalo stream, Kahalu‘u stream, and Kahana stream). Using otolith elemental
analysis, we examined Sr:Ca ratios to determine if individuals spent their larval period in the
ocean (migrants) or if they never left the freshwater streams (residents). We found that high
levels of strontium are clearly shown in 88 out of the 90 fish sampled (97.8%), showing very
limited flexibility in an amphidromous life cycle. This study is a key step in understanding the
life history of ‘o‘opu nakea, and it highlights the importance of up-stream, down-stream
connectivity for the survival of amphidromous species. Amphidromous species distribute in
many tropical islands (e.g., Puerto Rico) and pacific regions (e.g., Taiwan, Japen, and Australia).
This Hawaiian study of ‘o‘opu life histories will contribute to the global knowledge of
amphidromous fish species to better inform management and conservation practices to increase

populations worldwide.

Keyword: amphidromous species, otolith, migratory signals, connectivity
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Abstract

After we screened the suitable native plants in Taiwan, we selected Torenia concolor
(Linderniaceae), Strobilanthes flexicaulis and S. rankanensis (Acanthaceae) as the research
material. Torenia concolor has the most distinguish features of this genus Torenia
(Linderniaceae) - the front of the pair of stamens and clavate appendages in the labyrinth. A
serious experiment was carried out on the flowering phenology, pollination system, pollinator
structure, and reproduction system. The aim of this study is to investigate 1. Long-term study
their flowering cycles of S. flexicaulis and S. rankanensis in Taiwan. 2. Provide pollination
biology data of S. flexicaulis, S. rankanensis and T. concolor. Our results show that the fruiting
rate of self-pollination and cross-pollination of S. flexicaulis was similar and higher than
natural-pollination condition in Lichai Forest Trail, but self-pollination and natural-pollination
has similar fruiting rate, those were higher than the rest treatments in Xiangyang. The fruiting
rate of self-pollination of S. rankanensis in Xianyang was the highest, and the open pollination
is the second one, the rest were similar. The main pollinators of S. flexicaulis and S. rankanensis
are composed of Bombus eximius and Xylocopa ruficeps. Syrphus species also have a lot in our
study site. For Torenia concolor, the main honey-collecting insects are composed of blue-
spotted bees (Amegilla calceifera), scorpion-free bees (Amegilla urens). The Ceratina sp.
Halictus sp. and Lassioglossum sp. The clavate appendage plays an important role in pollination.
Pollinators increase the fruiting rate. We need more years to understand whether those
Strobilanthes species in Taiwan has periodic mass-flowering, seed predation rates, and their
systematics. Once we have those data, we can do comparison with Okinawa populations in
Japan to examine our hypotheses. We will continue to investigate their reproductive mechanism
of T. concolor. We suggest that Torenia concolor, S. flexicaulis and S. rankanensis reproductive
strategies include self-fertilization.

Key words: Pollination, phenology, Strobilanthes flexicaulis, Torenia concolor, Strobilanthes
rankanensis,
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ghAs IHEEWFER  BEEE - EFE - KEZEEFAREEREN BT HIE
¥ UHEEANSHHEEESR - HEEBERREENE R  #EBESZE
SHIEERM - FEIERAER FERLFELARNERS -

B 109 £ 110 F 4 £ 10 A& - REtir# AR EHL 270 EX - HESHHERS
FAIEZE18E - HRENBEAHEEM(EWMEIE>30%) - EERERIEERERLE V¥
FEAAURERE  MMHHBEEEIAEFEIE<B0%) S EFHFTER/) - BEKEHE
EM7HBEZAEGEHERZ BN ARACAREEENE - HRTHEMNEREFEE
A ERBRBEGRHNERREF  BEFHESN -

AMMERBEEANESEHREENAN  IEHPERBRERRPEE - RS
EZERAERFEZEMENIEARKREETE  LOREABNES - AERNEE
MEEEEFR 111 FESNEE T HEMEASEMES ,  BEHTESEMSEESE
HERKAEEER  REERANRETH  HEZERERNE -
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LI €8 (Passer cinnamomeus) EEEZRERBEZREBHEHY)  BREMXK
2 ZHEEMRAINYEFFEHE BHERERENN 7B REEINEBHRA-
BRINGRBITEREEEEZEALREnBEREE - = L EMFRERGZEERRE -
HERSREAMESYER FEEJEMRABEHEERENAR  EERBM# I IL
EEMERZSEER - URESARBANTRIERSEEREIDE - IRIBHE 2017 £X
2020 F 4 B S#BEE(Occupancy modeling) BZREME &8 - 2017 £ 2020
FHE2ESEEDAIS 008 +0.02 X 0.15+0.03 - MEEMMET#E 2017 F89 1433
ELM EEAE 2020 £ 1756 £ - £ 2021 FRAZE=EME(K - T REB)H
11 BEMEWEERAELER B 130 EEMB LMEEE BN EERINES 61.7%-
MAERSERAIRESNES BEERINERTLI%) MR ERKBBERKESS-
Wi FZEERIURESE - Bttt RMESERNE IRE - RAILEALEE RiZEit
HREEARUEG - BRERUMEBRH D MR REETYERSEE (#  BHE
TEEEBRHIA F ~ Himd A TEFEWRRAR » AE LA B R ER I L e EiE
NEEERBRNARE URE—T TBARGENEREE RFIZEBEaAMIEY
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E-mail: chemics@tesri.gov.tw

mE
EE AR (Prionailurus bengalensis) B EENMIRBIEPTA Z iR BIERE B
FEFY - £ 2017 E2EEGHIABALERFT - BB BAGER - AFEHES

SHNERAFEENRE BREMERATRE B ARESERRENSE
TORRIERRF ~ BRARE  BEHENIRESYS -

B 2013 Fi - ALt HEERIEHERNERE - FIMNERMBISERERARET
BFREHE - IREGE RO FIMEWFAI BRI - BUEPRBAERENRERERT - &
B2 2021 FERHASHM 22 EREE - ARERHZSIBERNFHER - SB[V
ARIREETENSZLI  EREFERENGR FEEEABHEERERNNRERS
PR AREFINRER T - ROBREESEHHEBEWETRETH ZEZKE
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