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The Madagascar ploughshare tortoise - a story of challenges in the wild and in captivity

Matt Goetz (Curator of Herpetology & Zoological Director, Durrell Wildlife Conservation Trust
/ Jersey Zoo)

The ploughshare tortoise (Astrochelys yniphora) is considered the rarest and most threatened
tortoise in the world and subject to an ongoing habitat protection, tortoise breeding and release
programme by Durrell Wildlife Conservation Trust in Madagascar since the early 1980es. This
slow-reproducing species is restricted to an area of less than 60km2 the north-west of Madagascar
and threatened by habitat loss, bushfires, feral introduced pigs and poaching for the illegal pet
trade. Until 2014, the overall wild population was estimated to be around 600-800 wild tortoises.

The talk will give an overview of Durrell's work to save the ploughshare tortoise in Madagascar
over the past 40 years, including the establishment of a national park for the species, the important
involvement of local communities in conservation work and the breeding of tortoises for release
into the wild.

When faced with a sudden raising demand for this species for the illegal wildlife trade, which
reached an unprecedented rate around 2015, the challenges were significant in this economically
poor country. Countermeasures included defacing the tortoises' shells and continued training of
customs and enforcement officials, albeit without effect: since 2015 the outcome of large-scale
poaching activities was devastating with practically all wild tortoises gone by 2018.

However, animals still remain in our breeding centre and the captive husbandry in the natural
range will be highlighted and contrasted with the much more elaborate husbandry requirements
in zoos outside the natural range of the species.

While enclosures and climate are easy to manage in Madagascar, the main focus is on food
composition, genetics and social/breeding structure with multiple males stimulating each other
for breeding through ritualised combat. In zoos, the husbandry requirements are dependent on
the zoo's location but focus much more on artificially replicating climate, seasonality, lighting,
heating and food. Special considerations need to be given to adequate lighting/heating which must
include high-intensity daylight, appropriate ultraviolet radiation and a basking area of uniform
heat which is larger than the space the tortoises basking underneath would occupy. Seasonality
might involve air conditioning and humidifiers to account for the shift in conditions throughout
the year while air humidity is important especially for juveniles. Juveniles also need careful
monitoring in terms of food intake and the correct digestibility of the food to ensure smooth growth
without deformities.

The talk will conclude with depicting the current situation of the ploughshare tortoise, both in
zoos internationally and in the wild in Madagascar and give an outlook on what is planned and

needed, and why it would be important to bring the species back from near extinction in the wild.
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Salamanders in Taiwan: Research history and relationship with Japan
Kanto Nishikawa (GSGES, Kyoto Univ.)

Taiwan is home to five species of salamanders, all of which belong to the genus Hynobius (family
Hynobiidae) and are endemic to the island. While the diversity of Taiwanese salamanders is small,
it is surprising that the salamanders like Hynobius, favoring cool habitats, inhabit the subtropical
island. Taiwan has more than 200 mountains over 3,000 meters above sea level, and salamanders
have survived relictly at altitudes above 2,000 meters. Maki (1922) described H. arisanensis, H.
formosanus, and H. sonani, and Lai and Lue (2008) described H. fucus and H. glacialis. In 2021,
the type specimen and its locality information were reexamined, revealing that the true H.
formosanus was the species previously considered as H. sonani, and the true H. sonani was H.
formosanus. Because Taiwanese salamanders are reclusive and spawn in underground waters,
their basic ecology, life history, and behavior are difficult to survey. However, in recent years,
successful artificial breeding of several species has begun to shed light on some aspects of their
reproductive ecology. Other than Hynobiidae, Cryptobranchidae and Salamandridae are also
recorded in Taiwan. However, it is highly likely that these were either artificially introduced or
recorded incorrectly due to errors such as incorrect locality information. This presentation will
present the results of this investigation. In any case, the confusion on taxonomy and distribution

of Taiwanese salamanders has always been deeply associated to Japan.
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A brief review of my herpetological survey in Taiwan
Hidetoshi Ota (INES, Univ. Hyogo / Mus. Nat. Human Act.)

[ first visited Taiwan in 1984, when | entered the Graduate School of Kyoto University,
Japan. Until 1989 when | was appointed to the faculty member of the University of the
Ryukyus, | visited Taiwan seven times, staying there for a total of seven months, surveying
lowland including the northern, southern, western and eastern tips of the main island, as well
as a few off-shore islets, Lanyu, Lutao and Penghu, and several high mountains, such as Ali-
shan and Hsueh-shan. The main purpose of these visits is to collect specimens of tree lizards
(currently referred to as Diploderma, though assigned to Japalura then) for their taxonomic
revision. | also collected various pieces of biological information and specimens of other
reptiles and amphibians as long as possible. After moving to Okinawa, | continued to visit
Taiwan, with students of UR and as collaborations with colleagues of Taiwan Museum,
National Museum of Natural Science, and National Taiwan Normal University. Thanks to
these counterparts in Taiwan, | could have visited a number of additional localities including
small islands that would have been impossible to access otherwise. When | got at my project,
only one species and three subspecies were recognized for Japalura in Taiwan (i.e., J.
swinhonis seinhonis, J. s. mitsukuriii J. s. formosensis). However, my research results
indicated that three distinct species, of which one (J. brevipes) had been synonimized to J.

swinhonis and two (J. makii and J. Jue)) were new to science, occur allopatrically in medium



to high altitudes (1200-1500m asl.). In low to medium altitudes, on the other hand,
swinhonis occur almost all over the region including Lanyu and Lutao without subspecific
differentiation and additionally one undescribed form, obviously closest to /. polygonata of
the Ryukyus (described as /. p. xanthostoma), was recognized from the northern part of the
main island. | also described two gekkonids (Lepidodactylus yami and Hemidactylus
stejnegeri), and published a number of papers with colleagues, reporting various biological
aspects of reptiles and amphibians there.
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Contributions to the Taxonomy by Japanese Herpetologists

Szu-Lung Chen (Conservation and Research Center, Taipei Zoo)

Since the description of Hynobius fuscus by Katsumi Tago in 1907, Japanese herpetologists have
made significant contributions to amphibian and reptile taxonomy over the past 119 years, up to
2025. A total of 367 names have been published, including 2 new genera, 328 new species, and 37
new subspecies (reptiles: 1 new genus, 90 new species, and 22 new subspecies; amphibians: 1 new
genus, 238 new species, and 15 new subspecies). Among these, 317 names are still considered
valid. For reptiles, 113 taxa (including subspecies) from 19 families have been described, with the
family Gekkonidae having the most (27 species), followed by Colubridae (23 species), and
Scincidae (20 species). For amphibians, 254 taxa (including subspecies) from 12 families have
been described, with Hynobiidae being the most represented (66 species), followed by Ranidae
(40 species), and Microhylidae (37 species). A total of 103 Japanese individuals have contributed
to the publication of these 367 taxa. Masafumi Matsui has described the most, with 150 taxa,
followed by Kanto Nishikawa with 70, and Hidetoshi Ota with 34. Tsutomu Hikida, Akira Mori,
and Teppei Jono each contributed 29 taxa, tying for fourth place. Excluding six nomina nuda, the
remaining 361 taxa originated from 26 type localities. Japan accounts for the highest number with
113 taxa, followed by Malaysia with 63, Taiwan with 39, Madagascar with 31, and Thailand with
25, ranking fourth and fifth respectively.
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Amphibians and Reptiles found on Oracle and species of tortoise shells used.

Profesor. Kuang-Yang Lue College of Life Science, National Taiwan Normal University
Oracle, the early Chinese character neached to a relatively intact stage around 1500 BC. Shang
Lynatg.

Oracles were the left over scratchee, on animal bones or tortoise shells, used by emperors and

their noble families. They seek the outcomes, either good or bad luck. More than 150 thousands
pieces of these bones and shells were discovered from ruin of Yingshi near Anyang.
Most of these oracle inscriptions intimate the configuration of animals, plants and objects within
the living surroundings. Total about 150 configurations including amphibians and reptiles can be
identified. Based on these configuration with little modification. Pictograph or hieroglyph were
created. Currently, about 4500 characters can be identified expects can read meaningfully only
1800 ones.

Lose than 5 species of fresh water turtles were used in these oracle inscriptions.
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Terrestrial herpetofaunas of Tokara archipelago
Kazuya Nakasone(Kunigami Vil.,Kunugami dist.,Okinawa Pref.,Japan), Haruka Miyake (Fac.
Sci.,Ryukyu Univ.), and Kouyou Ozaike (Fac. Agr., Ryukyu Univ.)

The Tokara Islands lie on the biogeographic boundary between the Palearctic and Oriental
regions and host many endemic species as well as taxa reaching their distributional limits. To
update knowledge of the herpetofauna, we surveyed six islands (Kuchinoshima, Tairajima,
Akusekijima, Kodakarajima, Kojima, and Takarajima) from June to July 2025. In total, 15 reptile
species and one amphibian species were recorded. On Kuchinoshima, Kodakarajima, and Kojima,
all previously reported species were confirmed. In contrast, populations of Plestiodon skinks were
absent on Akusekijima and Tairajima, likely due to predation by introduced weasels. On Tairajima,
Ateuchosaurus skinks were not observed and the Takydromus tachydromoides was detected at
lower encounter rates compared to Kuchinoshima, further suggesting weasel impacts. On
Takarajima and Kojima, the endemic gecko Gekko shibatai was found, while on Takarajima the
establishment and expansion of the non-native Hemidactylus frenatus and the presence of Gehyra
mutilata were confirmed. These results indicate that invasive geckos in particular require close
monitoring, and that continued surveys across the Tokara Islands are necessary to assess ongoing

changes in the herpetofauna.
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Herpetological culture in Okinawa-jima Island (II)

Masanao Toyama (Naha City)

Amphibians and reptiles have different regional names. People also utilize these animals in their
daily lives. The traditional knowledge about these animals is referred to as "herpetological culture”
(Toyama, 2021). Toyama (1980) categorizes dialect names into four types: (1) names that
describe morphological characteristics, (2) names based on ecological characteristics, (3) names
with folk meanings related to local customs, and (4) names that do not belong to the previous three
categories. The Okinawa tree lizard (Diploderma polygonatum polygonatum) has many type 3
dialect names derived from play, and the Okinawa five-lined skink (Plestiodon marginatus) has
many type 1 dialect names describing its glossy body, such as "?anda" (oil), as well as type 2 names
indicating its habitat, such as "ka:minwari" (pottery shard). The rice frog (Fejervarya kawamurar)
is commonly called "?atabi," and the habu (Protobothrops flavoviridis) is commonly called "habu."
These names are included in category 4. From a utilization perspective, the Okinawa tree lizard is
used as a playmate for children. However, despite its rich dialect diversity, the Okinawa skink has
no known uses. The rice frog was utilized as a valuable food source. Additionally, the habu was
consumed as food, and its oils were used to treat wounds. However, it is generally regarded as a

creature to be avoided rather than utilized.
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Ancient DNA sheds new light on the taxonomy of giant salamander fossils from Japan

Masahiro Noda (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Takushi Kishida (Coll. Bioresour.
Sci., Nihon Univ.), Hiroyuki Kitagawa (ISEE, Nagoya Univ.), Ibuki Fukuyama (FSC, Hokkaido
Univ.), and Kanto Nishikawa (GSGES, Kyoto Univ.)

The genus Andrias, commonly known as the giant salamander, includes the largest extant
amphibians. It comprises four extant species endemics to China, A. japonicusfrom Japan, and two
fossil species: A. scheuchzeri from Europe and A. matthewi from North America. Due to the
fragmentary nature of the fossil record and the morphological conservatism within the genus,
species-level identification based solely on morphology remains challenging. In this study, we
conducted ancient DNA analysis on a fossil of giant salamanders from a cave in Ehime Prefecture,
Shikoku Island, Japan. Morphological comparison confirmed that the specimens belong to the
genus Andrias, although species-level identification was inconclusive. However, mitochondrial
DNA analysis of one specimen revealed a sequence identical to that of A. japonicus. While these
fossils were initially attributed to the Late Pleistocene, radiocarbon dating indicated a significantly
more recent age of approximately 3,500-4,100 years BP. Currently, wild populations of A.
Japonicus are restricted to a single river in Kochi Prefecture, located far from the fossil site. These
findings provide the first molecular evidence that A. japonicus once inhabited Ehime Prefecture

and suggest that this local population became extinct in the prehistoric period.
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Biogeographic study of the Japanese giant salamander (Andrias japonicus) based on SNPs

Yuichiro Yokoyama, Masafumi Matsui (GSES, Kyoto Univ.), Satsuki Tsuji (Grad. Sch. Inf., Kyoto Univ.), Natsuhiko
Yoshikawa(NMNS), Hirokazu Onuma (Con. Soc. Hyogo), Zenkichi Shimizu (Mie Nat. Hist.), Shinichiro Nishimatsu
(Dep. Nat. Sci. & Bio., Kawasaki Med. Sch.), Sumio Okada (Hanzaki Inst.), Kazushi Kuwabara (Hanzake Nat. Mus.
Mizuho), Norio Shimizu (Hiroshima Univ. Mus.), Mitsuru Murata(Takagawa Gakuen), Osamu Saito (Nagahama Inst.
Bio-Sci.& Tech.), and Kanto Nishikawa (GSGES, Kyoto Univ.)

The Japanese giant salamander, Andrias japonicus, inhabits rivers throughout its life and is distributed in Western
Honshu, as well as in parts of Shikoku and Kyushu. Previous studies based on mtDNA and nuDNA (MIG-seq) have
revealed three genetic groups (Chubu, Kinki, and Chugoku-Kyushu) and suggested that ancient river systems influenced
the divergence between the Kinki and Chugoku—Kyushu population. However, it remains unclear how this species
expanded and established the present distribution. In this study, we applied MAAS to investigate population genetic
structure and biogeographic study based on nuclear SNP data. As a result, Admixture analysis indicated that at K=2, the
populations were divided into two clusters: Chubu and west of Kinki. At K=3, the western populations were divided into
the Kinki and Chugoku-Kyushu clusters, with the Takahashi River and Hino River systems identified as introgression
areas, located between them. At K=4 and K=5, both the Kinki and Chugoku-Kyushu groups were further divided into
Sea of Japan and Seto Inland Sea clusters. However, some river systems located on the Seto Inland Sea side within the
Kinki group clustered with the group at Sea of Japan like the Ibo, Ichikawa, Kako, and Muko River systems in central
Hyogo Prefecture. This area contains the Hikami Corridor, the lowest watershed in Japan, which has been regarded as a
corridor for freshwater fishes and plants. Our results suggest that the Hikami corridor may also have influenced an

important role for the distribution of the giant salamanders.
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FAF vy a vy ATEREED SSR v —H — % AW BIEFEERE O MIGseq i & 5

B ALK - FSC) - HNEE (B2 FPHE - B17) - ILEEELEE AL - MHEX GEK - AF - B%) - &
KE GiRK - HB) - BAME - RFEFEF - FHARH (K - AR - B - A)lITE (X - #IREE)

FERFE & RO M F RS ERE ARMETH Y, BN T 2 U0l o s A % e 2o i HE L, LY B <
TERMODTEETH S, HATRNRETH2Favasdty v av vt (UFHEE) LEROA A
a v A (LUTHAE) & OISR A T 2 foo il T, FlRARRLSY ©H 2 HARE ORI A 2 E
ZRITLTWE, ZHET, 2L DZHHEICIZSSR = —H — SN T X 7228, WA SSR IC X 2 RT3 28 HER
MDA T REA L H 2 EBERINT VS, 22T, AiffETlE, BELLLHVwONTW3 SSRIC X %8
L EDKE%, 7/ L7 A Fia SNP 7 — 2 2 WCHGEEL 72, @it ic 3mEii cEI N+ v av vt
JEZ R, MIG-seq i TfF 5 17z SNPs OfiffTic 0 & Ak o@E{E 8 (HAEMS, fEEMSR, F1, F2, HE
PERR LAHE, hEPER LM #EEL, ZTOMELXIELARLT, SSR THOLNEEHEZ ML 72, T ok
B hEFE B X OSSHEHE R D B BE TR O 8 E RS 13 SSR OBHE T HER o B fE a3 2 2R L7223, 1458
BFEEZHCTD 6 HIREICEE o7z, 72, HARE» SR &\ 5 HIE TIL SSR @ 8-14 & {n 1 s CHiERE
CRERER ADoK, TELETHEU T CIIEESTAY, 588G T T CIlIRHHER % AAE & 31 2 R
oz, UEXY, FEllBEREFREOEEICE, SSR EA+T0 T, HAEOEEXT>HAICE, 2L d 8k
THERHWLZZEDEMEEZOLND.

Reevaluation of the genetic identification accuracy using SSR markers of giant salamander hybrids by MIG-seq method
Ibuki Fukuyama (FSC, Hokkaido Univ.), Natsuhiko Yoshikawa (NMNS), Koshiro Eto (Kitakyushu Mus.), Masafumi
Matsui (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Atsushi Tominaga (Fac. Edu., Univ. Ryukyus), Kazumi Fukutani,
Kohei Matsubara, Sotaro Hara (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Kanto Nishikawa (GSGES, Kyoto Univ.)

Hybridization between native and non-native species is a major conservation concern, and rapid detection and removal
of non-native and hybrid individuals in the wild is essential. In Japan, hybrids between the introduced Chinese giant
salamander (Andrias davidianus) and the native Japanese giant salamander (A. japonicus) are found, posing a serious
threat to the conservation of the native Japanese species. SSR markers have been widely used to diagnose hybridization
in these species, but recent studies pointed out that SSR methods are sometimes insufficient to assess hybridization, and
the estimated results may not completely match the actual situation. We therefore evaluated the accuracy of SSR-based
assignments using genome-wide SNP data. We analyzed Andrias samples collected in Kyoto City, genotyped individuals
using SNPs obtained by the MIG-seq method, and classified them as Japanese pure, Chinese pure, F1, F2, Japanese
backcross, or Chinese backcross, and the result was regarded as true to evaluate the accuracy of the result based on SSR.
Our findings indicated assignment accuracy for Chinese and hybrid genotypes generally improved as the number of SSR
loci increased. Nevertheless, even with 14 loci, accuracy was only about 60%. For the binary classification of Japanese
versus hybrid, accuracy did not differ markedly across 8-14 SSR loci, accuracy decreased at seven or fewer loci, and
hybrids were often misclassified as Japanese at 5 loci and below. We conclude that SSRs are inadequate for detailed
genotype resolution, and that, even for distinguishing hybrids from Japanese individuals, at least approximately 8 SSR

loci are advisable.
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BEBEEEa L XAV VY v a v vt Hynobius fucus Lai and Lue, 2008 OB — 1L
BEY VY a v v OABEBRRER~DBMH2 AV L LTCHREBE: vy av iR
BRI E (RS H) - FILEWR (L E BT ZERT)

Lai and Lue (2008)IC X o CHR I NFza T2 247 v v a v vt Hynobius fucus DY
EAREUL T DFER 2n=58 TH o 7253, Z O IL LIRS S N BEBEY v v a3 v v 4 Ofth
DK E A THEREOKI L B L 728 % R L 7z MERZWREZ T T i Z offio
WA B RS I A IC 35 10 2 FEAE ARV C & 2 BER B 0 A I T DWW Toriir L 72 /5 8. A
FEIZIH S 2 IR ICEIE L 2K 2 A 703 vy a v o HIChEng 2 L AHL 217k
5 7z, Morescalchi (1975) 13, HRBEOF 22 72 family il & 5 L Tld %z oZREIZ, Jetaik
BIZZ wIirobmnli~LiEL L7z & F 2 ALELREL Z RIE L 72 Sl 58 T DB,
Rrolk, v a vy AE Hynobius WIZIR- Tlk, T OO G EEEIIHLR & HEH X n
LEKkE 47 2n=56 »HHKEA T TH B 2n=58 ~ L ROEBERK S 2 3 I L 7=
EHEHI X 7,

Karyotype of Hynobius fucus Lai and Lue, 2008, a salamander endemic to Taiwan with comments
in memory of June-Shian Lai, a pioneer of mountainous salamanders (Urodela: Hynobiidae)
Koji lizuka (Ebara 6th Jr. High School) and Shigeharu Akiyama (Yamawaki Urodela Institute)

The chromosome number of Hynobius fucus was found by Lai and Lue (2008) to be 2n = 58,
displaying a karyomorph similar to those previously reported in stream-type salamanders from
Taiwan. Based not only on cytogenetic features but also on developmental characteristics such as
the embryonic stage and the presence of interdigital membranes during limb formation this species
can be confidently classified as a lotic stream-type salamander. Morescalchi (1975) proposed that
karyotype evolution in families of urodeles tends to proceed from higher to lower chromosome
numbers. Our findings from Taiwan suggest karyotype evolution within the genus Hynobius, that
is, the chromosome number of this species may have increased from 2n = 56 in the pond-type

ancestor to 2n = 58 in this stream-type lineage.

Comparative Cytogenetics 19: 155-165 (2025)

https://compcytogen.pensoft.net/browse_journal_articles.php?alerts_taxon_cats=t8
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15 EFOBFEE=2) v iRy LI BARBO I IAVEOEE 7 = 7 v ¥ — L 2 ODRIBIRE
AR B (RERK - #B) - R\l kel (BISK - EVERE)

BRI L IC T 2 B oeE e LT 7 2 7 ud —DBEEREL BEI TS, Ll
DR WMIFIHOBK TITONTH Y, (KEEHIN D 7 — X TR ICEY) < 130 Thkwv», —
HC, 5[ EA~DICEORE I IC X > TR 2[RRI TE Y, 7278 ¥ 00
27 b OeRG AR I I3EGE - AT TO X LR 3 HESHETH B, AT, #E
B U I B S A PEREIC BT 3 8 Hifl - BEH 15 4E (2009-2025 4E) DEfET — & LS
== BT Ry b E, T4—77—=v 7 ETFTNBIrdNET # HHWTHTT2 2L T, &
INVEHTHEOEMEM 7 = /oy —BELZHE L. YT XY~hIAHIL, X ~vX~<HT
N, YIXY AT TFHIAND IMHIZERE, YT Y~TA AT, AA FFFHT L, v
Y2 AT HIAND IMIZFICKEN ) 272 TA 7 4 VI —HITNIIRISEEEGE T 5 23,
Fic2m, 6 HE 9 HEICED e 2R A XZ — v R R LT, RITEEEIHEOT A 7 4 v 7
— %< 6 FHIc oW TETEI O RIAAE 2 T2 &, Y T Y~ T+ D AEREALBBE I,
15 #£C 5.8 H &A% E T2 7z, Sliding window analysis IC & Y #E5E & 172 BHEH 0 £ L E) % %
b XHHT 2ARERIE, Y Y~T7A4TiE8 ATH2L 9 ATHOXAETH Y, BEDR
R X0 BIEIAAEN T WD LBz bz, AL C IR < s ) 7 B i o B L
FEEINT (2D 2 DA ARRZIEELS RO Nk w), BAHPEWIERO X 5 bl < i3
R & B 2 BB~ DIEE & — v RRTHREED D B

Anuran breeding phenology over 15 years on Iriomote Island: insights from long-term acoustic
monitoring

Kaede Kimura (Fac. Sci., Kyoto Univ.) and Kinji Fukuyama (Dept. Biol., Keio Univ.)

Phenological responses to climate warming are well documented, yet most evidence comes from
temperate regions with limited data from low latitudes, especially for animals. Because
phenological sensitivity may vary with latitude, tropical and subtropical studies are essential to
understand global patterns. We collected and analyzed a unique dataset of up to 15-year (2009—
2025) acoustic recordings from eight sites on subtropical Iriomote Island (24.35N, 123.80E),
Japan, using a deep learning model BirdNET to quantify breeding phenology of seven frog species.
Three species were summer breeder (Buergeria choui, Fejervarya sakishimensis, Nidirana
okinavana), three were winter breeder (Zhangixalus owstoni, Odorrana supranarina, Microhyla
kuramotoi), and one (Kurixalus eiffinger)) bred almost year-round but ceased calling twice
annually in June and September. Only Z. owstoni showed a significant trend in mean breeding
date, with breeding delayed by 5.8 days over 15 years. Sliding window analysis revealed that late-
summer temperature (late August to late September) best explained the interannual variation in
this species, suggesting that recent warming during this period postpones breeding. Unlike
temperate zones, where spring breeding typically advances, no advancement was observed in this
study. Our findings suggest that species inhabiting subtropical regions without severe winters can

exhibit different phenological shift patterns from those in temperate regions.
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ERERREE B R A SRS, RRREHTA
HWEE. BEE, FHE. £ (BETEMSRETTLER)

faitZuE (Nidirana shyhhuangi) % 2025 SETHDAN SLERA SRR, 2 RRMELE & EA0TKEERY
VEIAE Yt a8 SN/ IS DA S e, RE DR 7 B N SE BBECE B DN,  thELE AR AT £ % AR
Wl 8 LR BR B h,  AH BRAT 2 A0 88 A BB AR T AN (79 2R B AW T A R 2 BT LASE 3 10
A — RIS RO BRI 2 SR AT By BEMEIBE . BCH OEIN IR, WS RBUR, HEEER G5
FRAASREL, MRS —AERT B IaRERY 1 /N 24 508, SEELSERUBRRRITN B R LA 5 [ e, e
TRSEELFTIHAERE R, TR R o SR B SR U B AT Ry A H i EROI L O, JRUARAE
b JE o A A A e e, REBUHLEZ, T, BRHI s N5 % Mg T R, 2y
B SR R 371 8RS, R OMREREUR 588 B A S (EB R (ose  sfEpH
WAL, BRI At BEBIERIE (x? =40,df =1, p <0.001), HEUERE (69%) TLi
SR E R M L, AR L BEIAE (94%) Hofsigihe, &k E AR bk, R
IRMETTRCHIBLAEDN, AEONRME, MEEAMERREEE AL, PRI 26 S0, B R h R
HRTAENINEE, BR T RECRRK AL, nT R A M AG DR SR R RN S LR A K BRI TIRE, A B
TR BRI\, AT HE IR RIS B, A 0RE S A\ 2 BB A BT R i 1
1B 1A MR E TR B B R BT Y BOR. Ryl S B R IR T T 5

Nest construction, male—male competition and mating behavior of the Yuchi music frog Nidirana
shyhhuangirevealed by time-lapse photography

Chun-Fu Lin, Yun-Hisuan Chen, Yu-Ruei Li and Ya-Fen Tsai (Taiwan Biodiversity Research
Institute, Ministry of Agriculture)

The Yuchi Music Frog (Nidirana shyhhuangi), a Taiwanese endemic species newly described in
2025, exhibits reproductive behavior involving nest construction. This study used time-lapse
photography at 3-second intervals to observe its reproductive ecology, including nest construction,
male-male competition, mating, and oviposition. Males typically began nest building in the
evening, requiring an average of 1 hour and 24 minutes to complete the structure. Afterward, they
remained inside the nest and called persistently to attract females. Due to the high energetic cost
of nest construction, resident males exhibited strong territoriality, defending their nests through
physical conflicts such as chasing and wrestling. These conflicts lasted from several minutes to a
maximum of 371 minutes. Chi-square analysis indicated that the post-conflict residency outcomes
were significantly associated with the male's initial roles: 69% of residents successfully returned to
their nests, while 94% of intruders eventually retreated. Following female entered the nest,
amplexus and oviposition were observed to last approximately 26 minutes. The use of time-lapse
monitoring enabled continuous observation with minimal disturbance, aligning with conservation
guidelines for . shyhhuangi, particularly in reducing habitat trampling and disturbance. This
method offers valuable insights into the reproductive behavior of this species while supporting

species conservation.
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TAAINBERICEBTSHEY X7 L EINMOTR
HiEs (AKEYE) - BAE (BB - £6R)

£ Y 7 A A TV Zhangixalus arboreus 13 52 5 IL/KAHE O FICEEIN T % 23, AR H - TH
e FICEINT 22 L 23H 5. HETIRIEUERHEING VX7 BE VD, H2 X ORI T,
L7235 THIB Y A7 MRGWERER cld LIS ch 2 L PHIZ NS, WA IZTEROHE
U R 7 DSEINGALER &L BE S 2 225 729, 2022~2024 Fo0 3 ERIC, EEOM A
FHiT T iAo ER &, FEINRI S X RO Ek AT - 72, kKR TIZ, +
HICAX I L 2 Eoad - SO B2 GRS 17z, ERFRICHNT 2 2 X I OFARHEEIC 3R Y
BH Y, WL OO TSRS N o 72, FEIGATIC O W T, GLM O F 7
JWEIRT, 2 X I OFGMA 7 h o 7zt Tl EEEIISE 2 LT WHF AR bz, T Dt
JEADIAR D72 K, EZERHITCwd e Wi HESNZRf > T, 2 X IHTIIHEEID 7
CHWRY RZDRECERET CRERENEES T2 2 & v ) BITHREATFET 5. AHEICE
TEARD DR W CHIMBEER R > 7201, 25 LEMEICk 2 0 Bbn 2. FAEOR
BTE)TANTALH EICEIIL STV &, MEOHBCHR) 227 2z, o4l
Rembxes ECHEMARBIECTH 2 LB b3, LaL, DX ) hflhrt EEINZFHH
FTEPICOWTIEAHTH Y, IR ELBLETH D.

Predation risk at treefrog foam nest and surrounding environment

Yukio Ichioka (Kyoto Univ. Museum) and Hisashi Kajimura (Nagoya Univ.)

The forest green tree frog, Zhangixalus arboreus usually lays eggs on trees near still water.
However, it sometimes lays eggs on the ground even when trees are present. Foam nests on the
ground are at higher risk of predation but are more resistant to drying and low temperatures.
Therefore, it is hypothesized that ground oviposition may be advantageous in environments with
low predation risk. To examine whether predation risk influences oviposition site selection, we
conducted exposure experiments using foam nests and eggs to predators, and recorded oviposition
patterns and pond environments at multiple sites over three years (2022-2024). We mainly
recorded predation on ground nests and eggs by rodents in the experiment. However, the
frequency of rodent predation varied across ponds, and in some ponds, no visits were recorded. A
Generalized Linear Model (GLM) analysis revealed that ground oviposition tended to occur more
frequently in ponds where no rodent visits were observed. These ponds commonly had fewer
surrounding trees and more open canopies. Previous studies have shown that rodents reduce
foraging activity in exposed environments with low cover due to higher predation risk. The low
visit frequency observed in ponds with fewer trees is likely due to this behavioral tendency. The
tendency of Z. arboreus to lay eggs on the ground in such environments seems to be an effective
strategy to avoid predation and desiccation, thereby increasing egg survival. However, the specific
environmental conditions that trigger ground oviposition remain unclear, and further research is

needed.
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FEEBICE T 3EPINKET X< b 3 ATV ONEHE, BEREE, BtoBRHE
R B GABOK - Bt - BT - BE BA GRBK - REP) - L X CGRBEK - &)

TAve XA, EWNAKREE L CHAOKEHICBAL TE Y, FUEE~IKRE, #1585, =85, N\
LEICABCEAI N, L2 L, 2hE CTREOHNTIEE LA REE, BlEL v o 2B RE XA
Thot. 2T, KFRCRPEEEOKRE, #ih, ZEEH, NLECHT 2 A EONTIVE, LEEE, &
HERAET LT, FEEBICE T 2 RO ARE m%ﬁ%m%#m , X OREDSBEITRZR B D5 iR
L7-. &R, AEOFEElcd 2 4-11 HiciTo 7=, SMEREREEHAIC I, BEIREZ &t 9 >DOEHEZHEIE L,
B clkE L7, AREEHRE T, 10 274 F v 3 22 EfEL, %‘éﬁbtflfdiéﬁz%uafibt A
TlE, SEIENERIC L > CTHNEMAREL, RIKCTOHL RV ECHEL 2. 20k, HEEEHEREHG %
BHHL, 5B 2 EERHEREZHEE L2, R INTBRIEEBcEX RS AR (SVL)IZKE TR
KEL, ZBETRO/NS o7z, ZO—FT, RE{EERL KT 2 L FUHEEHEEFITTNLS/NETH
LR EINS. EREEI=ZEETCREL, \LETRO K272, 2 LT, BETIIEILHIFEE
S ERHEL s 0, BECHAT 2HERIIR 2 2 EESRB SN T2, LETRAEVREHD
WRMREI N, AFFRICLY, AEIIRALLBI L ICZNZNE R 2 BN EEZE L w5 2 LA
b blrotz. SlE, 29 LEREDEVICE T 2 BEN - BIREROKEI ZH O 2 L T LEEH
%.

Inter-island comparison of morphology, population density, and diet of the introduced non-native toad Bufo
formosusin the Izu Islands

Yusuke Magome (Grad. Sch. Sci. & Tech., Tsukuba Univ.), Kiyoto Sawada (Inst. Adv. Res., Tsukuba Univ.),
and Takashi Kamijo (Inst. Life & Env. Sci., Tsukuba Univ.)

Bufo formosus has been artificially introduced to Izu Islands—specifically, to Oshima Island, Nii-jima Island,
Miyake-jima Island, and Hachijo-jima Island. However, ecological characteristics have remained unclear.
Therefore, this study aimed to investigate morphology, population density, and diet of this species, on Oshima
Island, Nii-jima Island, Miyake-jima Island, and Hachijo-jima Island, and to examine whether these
characteristics differ among the islands. The survey was conducted during the species’ active season, from April
to November. In the morphological survey, 9 characters were measured and compared among the islands. For
the population density survey, 10-minute night-time light censuses were conducted, and the number of
individuals observed was recorded. In the dietary study, stomach contents were collected using the forced
regurgitation method and identified to at least the order level. Then, the Index of Relative Importance (IRI) was
calculated to estimate the key dietary resources on each island. As a result, morphology varied among islands:
SVL was largest on Oshima Island and smallest on Miyake-jima Island. Compared to mainland populations,
individuals from the Izu Islands were generally smaller. Population density was highest on Miyake-jima Island
and lowest on Hachijo-jima Island. Regarding diet, the toads consumed a wide range of above-ground insects,
and there was a suggestion that dietary resources varied among the islands. On Hachijo-jima Island, predation
on rare insect species was also confirmed. This study revealed that Bufo formosus exhibits different ecological
characteristics in Izu islands. Further research is needed to clarify the environmental and genetic factors

contributing to these differences.
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B B\ KR 5 WEkR (Rhinella marina) W]
BEs (BN REAR AT RERREER)

2021 4 11 A{EG EFE R LI E R AREBEIRESVER, BN ARV, H i1 R RR
PSR 5 TR I, 2 T R WE IR A B SRR S DR R IR 7 RIS S PR SE IR B B
MEEREETL, ELPr. BN, FELEHETET RN, BRI, S
o % I R P R ), SUEE IR SRR B E A A R BRI E S, 2021 4F 11 A & 2025
6 A/ 1,332 Kf, 911 KiEfTA=, 738 KA BIZANFEK, FAEBEENE A 4,173 AR,
2021 4F 11 A% 12 Ak 368 &, 2022 4E#44F 3,532 £, 2023 FHE4E 6,304 &, 2024 FH4E
38,374 &, EHUSREEZRE LI, (HARENBREEZFE TR, 2021 4, 2022 4F, 2023 F K&
2024 45395 356, 1,603, 857, 629 £, 2025 4 1 HE 6 AR 220 &, RA S,
(K% 75 LM s aR i AR R, SR LIS IR GBS bR, A BRI o &, S
TEREBCR P rh, FEIWEIR R G, ANRVIAMERBCR M. %R, DA R
=ER)

BRABET © SRR AR, iR, S RAEE

Control of Invasive Cane Toad (Rhinella marina) in Taiwan
Yi-Ju Yang (Department of Natural Resources and Environmental Studies, National Dong Hwa

University)

In November 2021, Rhinella marina, a species listed on the 100 of the World's Worst Invasive
Alien Species list, was discovered in Caotun, Taiwan. To reduce the population size of Rhinella
marina and prevent its spread, the Forestry and Nature Conservation Agency, amphibian
conservation volunteers, the Taiwan Biodiversity Research Institute, conservation organizations,
and the community immediately worked together to implement a systematic and intensive removal
and control effort. From November 2021 to June 2025, over a period of 1332 days, surveys were
conducted on 911 days, with cane toads observed on 738 of those days. During this period, 368
individuals were removed in November and December 2021, followed by 3,532 individuals in 2022,
6,304 in 2023, and 38,374 in 2024. Although the total number of removed individuals appeared to
increase each year, the number of adult cane toads removed actually declined annually, with 356
adults removed in 2021, 1,603 in 2022, 857 in 2023, and 629 in 2024. From January to June 2025,
only 220 adult individuals were removed, and no juveniles were detected. The cane toad control
case in Taiwan shows that if, during the early stage of invasion, systematic and intensive removal
efforts are carried out through collaboration among academia, government, volunteers, and local
communities, the population of invasive alien species can be effectively reduced.

Key words: control of invasive species. Rhinella marina. citizen Science
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#) L7 4 FSNP eSS 74 74 vi—Hz A B0 EMBEREEDRH

EF R GEK-BE-ED) -5 F (EIHZK) - B BE - R 8 (PEUEK) - FIE
B (EyXfHE - 819) - MHEX GEK - AR) - IHEFH - EXK BOREK - HE)

T A7 4 V= NFEHEDOBIEN M DRRIHD 728, Kurixalus eiffingeri (KE: HiEk 19 H#
AT iR, BB 29 M 120 k). BiED K wangi (KW: 3 His5 28 {i{k) & K. berylliniris

(KB: 11 #hfi 80 fillfA) Zxtgic, MIG-seq KT L7z SNP 7 — % % v CHENE LG %
f##HT L7z, STRUCTURE fi#t Cl3fiii 7 7 2 2 — 8% 6 & HEE S, KE HiEkEM, KE 55t
MM, KE & HEEN, KB Ao 2 £, KW 0t 6 EMICX Sy & iz, WSO T
PC1 (27.0%)., PC2 (11.8%), PC3 (10.3%) TRZRDK 49% 1338 & 1, KE HiEkEM, KE
BEEH. KW, KB © 4 M2 58® 617z, % DNA IcES L RffErcid, Ihavy I 7
DNA 2B KRR L 87 v | KE & KW 23k 2 R L 72, 0 BCFEARHERE Tl KE & KW (3
1.88-5.31MYA. KE+KW & KB |% 2.21-5.48MYA 1c4Mb L 7= L #EE 7=, $7-, SNAPP ic
X 2 ERNEMY 4 X OHETHER T3 KE HiER,. KB KW (35 0 EM Y 4 /NS -,
Lo T 3 oI BB ICEAR. PIILIRDOIERICE 5 B RREEE I X v BN Tz
BARA L., KWL 729 T7IC X 3R vty 223, KB & KW OEENRTRZHIR L, otz
HEL AR E 2 b D, LA EO#ER 2 & AR 0 LHFEE & EfRic iz, A% LHkD
Hish L EDOSIRAE N EE AR 2R L-EEZZ LN,

Population genetic structure of the Kurixalus eiffingeri complex inferred from genome-wide SNPs
Ryo Kamimura (Grad. Sch. Eng. Sci., Univ. Ryukyus), Shu-Ping Wu (Univ. Taipei), Yi-Huey
Chen, Chi-Shiun Wu (Chinese Culture Univ.), Natsuhiko Yoshikawa (NMNS), Masafumi Matsui
(Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Shumei Sakihama, and Atsushi Tominaga (Fac.
Edu., Univ. Ryukyus)

To clarify the genetic differentiation of the Kurixalus eiffingeri complex, we analyzed SNP data
obtained via MIG-seq from K. eiffingeri (KE: 47 individuals from 19 sites in Ryukyu and 120
individuals from 29 sites in Taiwan), and the closely related Taiwanese species K. wangi (KW: 28
individuals from 3 sites) and K. bery/liniris (KB: 80 individuals from 11 sites). STRUCTURE
analysis revealed six clusters (KE-Ryukyu, KE-Northern -Taiwan, KE-Central-Eastern-Taiwan,
Two KB clusters, and KW) at optimal K=6 . Principal component analysis (PC1-3: 49% of
variance) distinguished four groups (KE-Ryukyu, KE-Taiwan, KW, and KB). Nuclear DNA
phylogeny indicated KE and KW as sister taxa, in contrast to the earlier mitochondrial results.
Estimated divergence time were 1.88-5.31 MYA between KE and KW and 2.21-5.48 MYA
between KE+KW and KB. SNAPP-based estimates of effective population size suggested past
reductions in KE-Ryukyu, KB, and KW. Taken together, these results imply that the common
ancestor of the three species colonized Taiwan, where geographic isolation associated with the
formation of the Central Mountain Range promoted diversification. Furthermore, glacial refugial
bottlenecks may have restricted gene flow between KB and KW, facilitating speciation. Overall,
the population structure and divergence of this species complex appear to have been strongly

shaped by the unique geological history of Taiwan-Ryukyu and past climatic fluctuations.
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Combined use of microsatellites and SNPs reveals population genetic structure in the Taipei grass frogs
(Hylarana taipehensis) in Taiwan

Yi-Chun Changl, Hsuan-You Lin2 , Wei-Yu Tai 3, Nian-Hong Jang-Liaw3 and Ming-Hsung Chang3*

1 Taiwan Biodiversity Research Institute, MOA

2 Society of Streams, ROC, SOS

3 Taipei Zoo

This study combines microsatellite and single nucleotide polymorphism (SNP) markers to evaluate the
population genetic structure and genetic diversity of the Taipei grass frog ( Hylarana taipehensis) in Taiwan, and
to examine the application efficiency and limitations of these two marker types in conservation genetics research.
The microsatellite dataset includes 20 loci from 130 Taiwanese samples collected over nearly 20 years, while the
SNP dataset contains 27,394 loci derived from 40 Taiwanese samples and 2 Hong Kong samples collected within
the past 10 years. Both datasets cover major populations across Taiwan and were analyzed for population
structure, genetic diversity, genetic differentiation, and isolation by distance (IBD). Results show that both
marker types detected clear and consistent population structure patterns. Due to the large number of SNP
markers, SNPs provided higher resolution and exhibited stronger geographic correlations in the IBD analysis. In
contrast, microsatellites, with their larger sample size and longer temporal coverage, are better suited for
assessing long-term genetic diversity changes. Overall, this study highlights the complementary nature of
microsatellite and SNP markers in genetic research and recommends integrating multiple marker types according
to research objectives to enhance the conservation and population monitoring of the Taipei grass frog.

Key words: Population genetic structure, Microsatellites and SNP markers, Conservation genetics.
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Estimation of the distribution expansion process of Buergeria buergeri in Japan

Vera Ricardo (Grad. School Eng. & Sci., Univ. Ryukyus), Atsushi Tominaga (Univ. Ryukyus),
Tomohiko Shimada (Aichi Univ. Edu.), Masafumi Matsui (Univ. Kyoto), Chi-Shiun Wu (Chinese
Culture Univ.), Masatoshi Matsunami (Univ. Ryukyus), Shingo Tanabe (Kyoto), Yasuchika
Misawa (Civil Engineering and Eco-Technology Consultants), Atsushi Nagano (Univ. Ryukoku),
and Ryosuke Kimura (Univ. Ryukyus)

With high levels of endemism in the present, Japan represents the northern limit distribution of
some organisms whose closest relatives inhabit warmer environments in southern latitudes. These
organisms had to adapt to temperate conditions that were not present in the Northern Hemisphere
for most of the Cenozoic. In the context of gradual global cooling since the Eocene and Quaternary
glaciations, a northward migration from East Asia to Japan and its subsequent isolation seems
counterintuitive. Buergeria is the oldest known extant lineage of the family Rhacophoridae and is
currently restricted to island systems in East Asia, being Buergeria buergeri in Japan its
northernmost representative. The absence of fossils and extant species in the continent for the
genus makes inferences about its diversification mechanism especially challenging. To provide
insights into the arrival of B. buergeri in Japan, genomic data was employed to conduct
phylogeographic analysis. Proposed scenarios were complimented with updated paleogeographic
reconstructions, climatic data, fossil evidence and patterns of diversification of amphibian genera
in East Asia. A migratory route from south to north is proposed since the early Miocene. This
process may have been favored by the weakening of the arid belt in East Eurasia and the
establishment of the East Asia Monsoon, coinciding with other amphibian lineages and having

implications for the mechanism of diversification of the remaining Buergeria species
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Speciation with hybridization ? -Japanese stream- and subterranean-stream-breeding brown frogs
as an example

Koshiro Eto (Kitakyushu Mus.), Tomohiko Shimada (Aichi Edu. Univ.), Aoi BABA (Kyoto Univ.),
Kanto Nishikawa (Kyoto Univ.), and Masafumi Matsui (Kyoto Univ.)

Rana tagoi species group contains seven species and cryptic ones; all of them are endemic to
Japan and are stream- or subterranean-stream-breeders. They are deeply divergent from its closest
relative, Rana sauterifrom Taiwan, but are estimated to have speciated in much more recent years.
Previous studies suspected that multiple times and multiple combinations of past hybridizations
have occurred based on the presence of discordance between mitochondrial (mt) DNA and
morphology, mtDNA and nuclear one, as well as introgression of chromosome. Here we review
these previous reports on hybridization with applying current taxonomic system, and try to
estimate the pattern of past inter-lineage hybridization in entire range of this species group by

using genome-wide SNP analyses.
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Sexual Differences in the Movement Pattern of the Japanese Giant Salamander (Andfrias japonicus)
Saki Anan (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Kanto Nishikawa (GSGES, Kyoto
Univ.), Masafumi Matsui (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Yutaka Matsuura (Fuc.
Int. Hum. Stud., Kyoto Univ.), Yoichi Izuo (Kizugawa Dam Office, JWA)

The Japanese giant salamander, Andrias japonicus, is a large urodele species designated as the
Special Natural Monument in Japan, but knowledge of its behavior and ecology in the wild remains
limited. In addition, because there is no clear morphological sexual dimorphism, sex cannot be
determined from external appearance. As a result, studies comparing male and female behavior
are scarce, although understanding such differences is essential for understanding population
dynamics and conservation. Recently, DNA-based sex determination method has been established,
making it possible to reliably identify sex, which was previously difficult. In this study, we
investigated populations in the Maefukase River and its tributary, the Kawakami River, in Mie
Prefecture. We combined DNA-based sex data with eight years of capture records to examine sex
differences in movement patterns. The results showed that males moved significantly longer
distances than females, suggesting that males tend to explore a wider home range. Furthermore,
when movement direction was considered separately (upstream vs. downstream), males moved
significantly farther upstream than females, whereas no sex differences were observed in
downstream movement. In addition, we examined the relationship between movement distance
and body size (total length and snout-vent length) as well as body condition, but no significant sex

differences were detected in any of these traits.
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Deer trails in wetlands functioning as oviposition sites for Salamandrella keyserlingii: Insights from quantitative
assessment of breeding habitats

Naru Matsuura (Hokkaido Univ.), Shigeharu Terui (NPO PEG), Ibuki Fukuyama (Hokkaido Univ.), Hisanori
Okamiya (Shizuoka Natural History Mus.), Hiroki Yabumoto (Hokkaido Univ.), and Osamu Kishida (Hokkaido Univ.)

Ecosystem engineers are organisms that modify the physical environment and thereby influence resource use by other
species. Understanding how engineered environments are utilized by other organisms provides key insights into the
ecological roles of engineers. Large mammals often travel repeatedly along the same routes, creating animal trails. These
trails, formed by trampling and vegetation destruction, are more open than surrounding areas and are reported to be
used as passageways by various organisms. However, little is known about how such trails function in the life histories of
other species. Animal trails occur in forests, wetlands, and other landscapes; in wetlands, they are expected to form deeper
and more open water bodies than the surroundings. In the Kushiro-shitsugen Wetland, Hokkaido, sika deer are highly
abundant. Their repeated movements create animal trails (i.e., deer trails) that crisscross the landscape. The Siberian
salamander (Salamandrella keyserlingii), which inhabits this wetland, is known to prefer deeper water bodies for
oviposition. We hypothesized that deer trails provide important oviposition sites for the Siberian salamander. To test this,
we surveyed salamander breeding sites in this wetland. We found that nearly all clutches of the Siberian salamander were
deposited in deer trails, with many surviving until just before hatching. These findings demonstrate that deer trails
function as a critical oviposition habitat for the Siberian salamander. In this presentation, we compare environmental

conditions between deer trails and non-trail sites and discuss the mechanisms driving the preferential use of deer trails.
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Skeletochronological study of Onychodactylus tsukubaensis.
Masaki Munakata (Grad. Sch. Sci. & Tech., Tsukuba Univ.), Kiyoto Sawada (Inst. Adv. Res.,
Tsukuba Univ.), Mitsuru Hirota (Inst. Life &Env. Sci., Tsukuba Univ.), and Natsuhiko Yoshikawa

(National Museum of Nature and Science, Japan)

Onychodactylus tsukubaensis is a salamander endemic to Japan, found only in the Tsukuba
Mountain Range in Ibaraki Prefecture. Because of its threatened status, understanding its life
history is important from a conservation perspective. Previous studies have estimated that this
species undergoes metamorphosis at approximately three years of age based on age groups
determined by total length, body weight, and coloration. In age assessment of urodeles, a method
involving the observation of hematoxylin-staining lines of arrested growth (LAG) on phalanges or
femurs is used to estimate longevity and sexual maturity. In this study, we estimated the length of
the larval period in this species based on LAGs in phalangeal bone. In addition, we also observed
LAGs in several adult specimens. Fingers were collected from larvae and adults captured in the
upper Menokawa River in Mt. Tsukuba after 2016, and cross-sectioned with cryostat to observe
LAGs. As a result, up to four LAGs were observed in larvae. In adults, more than 10 LAGs were
observed at most. These LAGs were sometimes indistinct, and in some individuals, the number of
LAGs could not be determined. However, it is expected that more accurate age information can
be obtained through future analyses combined with the data of the ongoing mark-and-recapture
survey at this study site. In the future, we aim to conduct more accurate age estimation by

observing the increase in LAG of recaptured individuals.
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Nematode of the genus Angiostoma parasitic in Onychodactylus salamanders
Karin Tsuchida (GSGES, Kyoto Univ.), Takuo Sawahata (Fac. Agr., Kinki Univ.), Kanto
Nishikawa (GSGES, Kyoto Univ.)

The genus Angiostoma (Nematoda: Angiostomatidae) consists of 20 species and is distributed
all over the world. Sixteen species of this genus parasitize terrestrial gastropods such as slugs and
snails, while four congeneric species have been recorded only from amphibians and reptiles. Two
species of Angiostoma have been reported in Japan and one of them, Angiostoma onychodactyla,
was recorded from the stomach and intestine of Onychodactylus japonicus in Fukushima and
Nagano prefectures. Since Angiostoma parasitize invertebrates and vertebrates at the same
developmental stage, it has been discussed whether Angrostomawould exclude species parasitic in
vertebrates. Hence, we compared between the Angiostoma parasitic in Japanese Onychodactylus
and those of invertebrates to reveal the taxonomic position of vertebrate-associated species of this
genus. In this study, we identified A. onychodactyla from O. nipponoborealis, O. kinneburi, and
O. japonicus collected in Aomori, Akita, Miyagi, Fukushima, Fukui, Nara, Hyogo, and Hiroshima
prefectures. Compering the mouth aperture of the present species with invertebrate-associated
species, there are significant morphological differences in the stoma regardless of sex. Additionally,
the phylogenetic analysis showed that A. onychodactyla occupies the position far from the cluster

of invertebrate-associated species of Angiostoma.
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Insular gigantism found in hylid species of Japanese Arhipelago
Kakeru Fukada, Noriko Kidera(Okayama Univ. Sci.), Tomohiko Shimada (Aichi Univ. Edu.), and
Masafumi Matsui (Kyoto Univ.)

Two species of tree frogs native to the Japanese archipelago, the Japanese tree frog ( Dryophytes
japonicus) and the Eastern Japanese tree frog(Dryophytes leopardus), inhabit not only the major
islands of Hokkaido, Honshu, Shikoku, and Kyushu (hereafter "mainland") but also many smaller
peripheral islands. Shimada (2002) reported a tendency for these island populations to exhibit a
larger body size compared to their mainland counterparts, but the underlying drivers remained
unidentified. To investigate this phenomenon in greater detail, we measured the snout-vent length
(SVL) of 2,415 specimens from 32 island and 40 mainland localities. Our analysis confirmed that
island-dwelling frogs have a significantly larger SVL than mainland ones, and that this gigantism
is more pronounced in females than in males. Furthermore, to identify which insular geographical
factors influence this size variation, we performed AIC-based GLM model selection using a dataset
composed exclusively of the island populations, with SVL as the response variable. The best-fit
model indicated that larger body size was associated with higher mean annual temperature, greater
distance from the mainland, and lower annual precipitation. As temperature and precipitation
determine aridity, we re-analyzed the data using De Martonne's aridity index, which confirmed a
tendency for larger body sizes on islands with more arid conditions. Generally, larger frogs are
expected to have greater desiccation tolerance than smaller ones. Based on this premise, we discuss
the possibility that arid-prone island environments exert selective pressure favoring a larger body

size at maturity.
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Geographic variation in advertisement call of Zhangixalus viridis

Chuan-Yu Hungl, Yuan-Cheng Cheng2, Mamoru Toda3, Atsushi Tominaga4, Ming-Feng Chuang5, and Yi-Huey
Chen6

1Department of Life Sciences

2Department of Life Science, National Taiwan Normal University

3Tropical Biosphere Research Center Nishihara Station, University of the Ryukyus

4Faculty of Education, University of the Ryukyus

5Department of Life Sciences and Global Change Biology Research Center, National Chung Hsing University

6Department of Life Science, Chinese Culture University

Acoustic signals are essential for animal communication and often exhibit geographic variation. Geographic variation
in acoustic signals is particularly pronounced in anurans, due to their reliance on advertisement calls and limited dispersal
ability. In this study, we investigated the divergence of advertisement calls among five geographic populations of
Zhangixalus viridis from Kume-jima, lheya-jima, and northern and central-southern Okinawa-jima. We examined
potential factors influencing their geographic variation. Analysis of 30 call properties showed high individual
distinctiveness, with body size and condition affecting several call properties. Mitochondrial COI sequence analysis
identified four genetic clusters (Kume, Iheya, northern Okinawa, and central-southern Okinawa) with high levels of
genetic differentiation. Sixteen call properties showed significant differences among these clusters. The phenotypic
differentiation index (PST) for call traits was lower than the genetic differentiation index (FST) and showed no
significant correlation, suggesting that genetic variation is unlikely to be the primary driver of call divergence. The PST
for call frequency was positively correlated with that for body size, indicating that body size differences are a key driver
of frequency variation. These results suggest that body size differences are an important driver of call frequency

divergence among islands, while variation in other call properties may reflect local adaptation or female preferences.
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The skull and osteoderms of Pelobatrachus nasutus (Anura: Megophryidae)

Joycelyn Santoso Tan (Grad. Sch. Glob. Env. Stud., Kyoto Univ.), Masafumi Matsui (Grad. Sch.
Human & Env. Stud., Kyoto Univ.), Norhayati Ahmad (Dept. Biol. Sci. & Biotech., Univ.
Kebangsaan Malaysia), Daicus M. Belabut (Inst. Biol. Sci, Univ. Malaya), Ahmad Sudin (Sch.
Engin. & Info. Tech., Univ. Malaysia Sabah), Mohamad Yazid Hossman (Res. & Dev. Div., Forest
Dept. Sarawak), Amir Hamidy (Lab. Herp., Mus. Zool. Bogoriense), and Kanto Nishikawa (Grad.
Sch. Glob. Env. Stud., Kyoto Univ.)

Pelobatrachus nasutus (Schlegel, 1858) is a large sized terrestrial horned frog, with rostral and
orbital projections that act as camouflage among dead leaves on the forest floor. It is common and
has the widest distribution in the genus, ranging across the Sundaland, from the Thai-Malay
Peninsula, Indonesia to Borneo. Within anurans, the skull is a conservative and informative
osteological unit, but is highly diverse among taxa. Skull osteology of the genus Pelobatrachus has
rarely been described so far, hindering our understanding of the form and function of the skull
structure in adaptations to the environment. Using micro-CT scanning, we found many skull
elements fused along the margins, and a layer of osteoderms, which seemed to be fused to the top
of the skull. Upon histological examination, the osteoderms were confirmed to be separated from
the skull by a muscle layer. The extent of osteoderms showed great intraspecific variations in
relation to different age, sex and body size. As the species does not jump well and lacks toxins, the
osteoderms and skull are thought to have protective function although reasons for such variations

still remain unclear.
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Taxonomic reassessment of anuran fossils from the Pleistocene Minatogawa site, southern Okinawa Island
Tadahiro Ikeda (Ins. Nat. Envi. Sci., Univ. Hyogo/Mus. Nat. Hum. Act., Hyogo), Akio Takahashi (Dept. Bios.
Geos. Sci., Okayama Univ. Sci.), and Yoshikazu Hasegawa (Gunma Mus. Nat. Hist.)

The Minatogawa man site in southern Okinawajima Island has yielded abundant terrestrial vertebrate fossils,
including human remains, from the latest Pleistocene. These fossils represent important evidence for clarifying
the taxonomic composition and distribution of the island’s terrestrial fauna during that period. However, their
taxonomic identifications have long remained at a preliminary stage. In recent years, detailed reassessments of
the Ryukyu wild boar, turtles, and snakes have provided new insights into species composition and extinction
timing, but fossil anurans from the site have not been subjected to sufficient comparative study. In this study, we
examined 140 fossil anuran ilia and reassessed their taxonomic attribution through comparisons with extant
species inhabiting Okinawajima Island and adjacent regions, in order to reconstruct the anuran fauna of the time.
The results show that, based on osteological features such as the dorsal crest, dorsal protuberance, and ventral
acetabular expansion, the fossils are attributable to one of five extant native species: Babina holsti, Odorrana
narina, Rana ulma, Fejervarya kawamurai, or Zhangixalus viridis. Furthermore, when integrated with recent
records of fossil anurans from Minatogawa and neighboring localities, the results indicate that at least eight of
the ten extant native species were present in southern Okinawajima Island during the Late Pleistocene. The
occurrence of F. kawamurai supports the hypothesis that this species reached Okinawajima Island through
natural overseas dispersal during the Pleistocene, while records of B. holsti, O. narina, and other species suggest,
as previously noted, that the Minatogawa area in the latest Pleistocene was covered by dense, humid forests with

diverse lotic habitats.
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Ecological study of Zhangixalus owstoni (Owston’s green tree frog)
Sayaka Haga, Manaka Mori (Gra. Agr., Tokyo Univ. Agr.), Shusuke Shimamoto (Sagamihara City
Mus. / Fac. Agr., Tokyo Univ. Agr.), and Hisashi Matsubayashi (Gra. Agr., Tokyo Univ. Agr.)

To examine the ecology of Zhangixalus owstoni, a species endemic to the Ishigakijima and the
Iriomotejima Islands, Okinawa Prefecture, we conducted habitat use and dietary studies from June
2023 to March 2025. In the habitat use survey, radio transmitters were attached to seven males
and ten females, and their movements were tracked using radio telemetry. Tracking showed that
this species used a three-dimensional space from the ground to the vegetation. More than 60% of
the nocturnal and diurnal observations were in arboreal habitats. However, seasonal analysis
showed that arboreal use fell below 50% only during winter. This species also appeared more
arboreal than the invasive Polypedates leucomystax. In the dietary survey, stomach contents from
80 individuals of Z. owstonishowed that the prey belonged to three phyla, six classes, and 18 orders.
This species frequently preys on arboreal insects, particularly Orthoptera. Dietary similarities
based on the numerical proportions of prey items were calculated for Z. owstoni and other frog
species from previous studies, and a dendrogram was constructed. Z. owstoni formed a clade with
the congener Zhangixalus pachyproctus. Meanwhile, other arboreal frogs inhabiting the same
islands, Kurixalus eiffingeri and P. leucomystax, clustered with terrestrial species. Here, we have

examined the ecological niche of this species based on the habitat use and dietary analysis results.
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Abstract title: Critical thermal limits of Zhangixalus moltrechti tadpoles along elevational
gradients: expecting a range-shifting of warming risk under climate change

Jh-Yu Youl, Ming-Feng Chuangl,2

1Department of Life Sciences, National Chung Hsing University

2Global Change Biology Research Center, National Chung Hsing University

Global climate change has led to the rising of ambient temperatures and the increasing of
extreme weather events, posing significant risks to organisms. Understanding species’ thermal
tolerance is therefore essential for assessing their ability to cope with climate change. In this study,
we assessed both the thermal tolerance limits of Zhangixalus moltrechtitadpoles, a treefrog species
distributed across a wide elevational range. Our goal was to investigate how environmental factors
and individual traits influence thermal tolerance in this species. Additionally, we estimated the
warming risk by calculating the temperature gap between critical thermal maximum (CTmax) and
the warmest environmental temperatures within the species' habitat. Our results show that
although low-elevation populations possess higher heat tolerance, they face greater risk from
climate change due to already high ambient temperatures. Using a 10° C threshold for the buffer
between environmental temperature and heat tolerance, we projected that the higher elevation
limit where this buffer falls below 10° C will shift upward from approximately 400 m to 1500 m
by the 2070s under the SSP5-8.5 scenario. These findings suggest that even within a single species,
populations inhabiting different geographic regions may experience unequal impacts from climate

change.
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Life history strategy of toads against urbanization
Sena Irie, Kenta Owaku, Reina Kumada, Tomoaki Murakami, Noriko Iwai (TUAT)

Understanding whether organisms adapt to urbanization is essential for assessing their
vulnerability and predicting their future response to urban environments. Although toads persist
in cities worldwide, whether and how they adapt to urbanization remains unclear. In this study, we
focused on Japanese common toad Bufo japonicus formosus to clarify life-history strategies of
urban populations. We hypothesized that urban toads exhibit smaller adult body size, lower growth
rates, a higher proportion of younger individuals, larger egg size and smaller clutch size compared
to rural populations (i.e., a shift toward reproduction over growth and longevity, and toward
offspring quality over quantity). We used green cover ratio as an index of urbanization. In 2023
and 2024, we measured adult body size at 16 sites along a gradient of green cover ratio. Adult body
size decreased with declining green cover ratio (i.e., higher urbanization). Based on age
determined from phalangeal cross-sections and body size data, we found that males in urban
populations showed lower growth rates than rural populations. In females, urban populations
contained a higher proportion of younger individuals than rural populations. In 2025, we measured
egg size and clutch size at nine sites and found both traits were positively correlated with female
body length, but were unaffected by green cover ratio. These results suggest that urban toads
experience reduced reproductive output due to smaller adult body size, indicating that they may

not be adapting successfully to urban environments.
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Assessment of potential habitat suitability for frogs combined with habitat connectivity in the peri-
urban landscape
Noe Matsushima and Jun Nishihiro (NIES)

The Japanese brown frog (Rana japonica) is widely distributed in Japan and inhabits landscapes
characterized by a mosaic of rice paddies, farmlands, and forests. In recent years, however, the loss
of wetlands due to farmland improvement and abandonment of paddies has led to the decline of
breeding sites and subsequent population decreases. In the northern region of Chiba Prefecture,
where population declines are pronounced, spring-fed wetlands formed at valley bottoms serve as
the primary breeding sites. Recovery of R. japonica populations requires not only the restoration
of wetlands as breeding sites but also the maintenance of connectivity among habitats. Therefore,
this study focused on the Lake Inba watershed in Chiba Prefecture to examine how land-use
changes affect habitat connectivity and contribute to the conservation of R. japonica. Field surveys
were conducted, and potential habitats were estimated using niche modeling based on land use,
topography, and climate data. We set movement costs for each land-use type and applied a
resistance kernel model to evaluate the degree of connectivity between potential habitats.
Furthermore, changes in connectivity were analyzed under hypothetical land-use modifications.
This analysis provides a basis for proposing effective conservation strategies tailored to each

habitat and can be applied to identify priority conservation areas at the regional scale.
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Phylogeography and early life history studies of Hynobiusin Taiwan

Pei-Ju Yul#, Jou-An Chenl#, You-Zhu Linl, Sheng-Wun Jhengl, Chun-Fu Lin2
Yu-Ten Jul*

1Department of Animal Science and Technology, National Taiwan University

2Taiwan Biodiversity Research Institute, Ministry of Agriculture

* Corresponding Author #Pei-Ju Yu and Jou-An Chen equally contributed to this study

Taiwan is an island with many steep mountains that form different climate zones and
biodiversity. After a long period of isolation and evolution, many unique Sky Island species have
developed. There are five species of Hynobiusin Taiwan, and all are Sky Island species, which are
ideal models to help understand the impact of climate change. Our team used microsatellite
markers for geographical phylogenetic analysis and genetic assignment of five Taiwanese
Hynobius. The results showed that the five species of Hynobius all have their phylogeographic
structure, but hybridization and the contact zones were also found in specific geographical areas,
providing a window for future studies on their evolutionary mechanisms. The results also indicated
that the high-altitude ridges connecting different mountain ranges provided corridors for gene
exchange of Hynobius. Based on the survey and genetic results, five permanent monitoring plots
for the Taiwan Hynobius in different habitats were established. In addition, we successfully
collected the early life histories and related information of the four species of Hynobiusin the wild
and captivity in their habitats. These data are crucial for the establishment of conservation units
for Taiwan's Hynobius and the conservation management of breeding habitats.

Key words: Taiwan Hynobius, phylogeography, life history, permanent plot
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Insight into the gene flow and sharp clines within the three-species Hynobius hybrid zones in Taiwan
Jou-An Chen, Pei-Ju Yu, You-Zhu Lin, Sheng-Wun Jheng, Yu-Ten Ju*
Department of Animal Science and Technology, National Taiwan University

* Corresponding Author,

Hybrid zones between formerly allopatric species provide valuable natural laboratories for studying genetic divergence
and hybridization dynamics. We investigated a contact zone where three salamander species (Hynobius formosanus, H.
glacialis, and H. sonani) cohabitated within a 10-kilometer transect. Several individuals exhibited discordance between
morphological characteristics and mitochondrial cytochrome b gene identification. In addition, individuals in the hybrid
zone were observed significantly reduced body length. These results present hybrid zones that might exist. We analyzed
nuclear genetic composition using 20 transcriptomic microsatellite loci to calculate hybridization rates and estimate gene
flow. Nuclear analyses revealed that all three species remained genetically distinct despite low hybridization levels, with
most admixed individuals representing later-generation hybrids. Geographical cline analyses demonstrated sharp allele
frequency transitions across the hybrid zone. Both mitochondrial DNA and nuclear data suggested concordant cline
centers with narrow widths, consistent with a tension zone maintained by selection against hybrids. Individuals of H.
glacialis located in the hybrid zone were also observed to exhibit genetic isolation from surrounding populations. Our
findings demonstrate the maintenance of distinct genetic boundaries among three species within the hybrid zone, and
reveal the genetic distinctiveness of H. glacialis populations.

Key words: Hynobius, tension zone, genetic cline, hybridization, microsatellite
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Skull comparison of Japanese and Taiwanese Hynobius salamanders

Sotaro Hara (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Yu-Ten Ju (Dept. Anim. Sci. Technol., Natl.
Taiwan Univ.), Masafumi Matsui (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Jou-An Chen (Dept. Anim.
Sci. Technol., Natl. Taiwan Univ.), and Kanto Nishikawa (GSGES, Kyoto Univ.)

The genus Hynobius is a highly specific and diverse group of urodeles mainly inhabiting East Asia. Skull
morphology is one of the key characteristics for defining this genus and differentiating the species. However,
these morphological comparisons were made many decades ago when the taxonomic diversity of hynobiids was
not yet recognized. Additionally, information on skull characteristics has not been updated following numerous,
recent species descriptions and taxonomic revisions. We selected 17 Hynobius species from Japan and Taiwan
to encompass different lineages, breeding habitats, and body sizes. Standard Micro-CT images were performed
using the ethanol specimen, and skull shape was confirmed using geometric morphometric analysis. The results
showed that there were no significant differences in the shape of the upper jaw bones among species. On the
other hand, H. retardatus were clearly separated from other species by the overall shape based on their skull
elements. Next, we conducted qualitative observations using 3D images and dissections to confirm each skull
element in detail, and we documented the presence of the septomaxilla and stapes in all specimens. Although
most characteristics that are considered to vary interspecifically, we found that this characteristic variation is
seen intraspecifically. We found that generic level characteristics historically used were relatively stable. However,
there were large intraspecific differences in the anterior fontanelle. Furthermore, H. retardatus showed exposed
lacrimal bones dorsally, a present cranial fontanelle, and a unique stapes shape. We must carefully examine skull

development within Hynobiusto elucidate how different morphological characteristics are formed among species.
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Larval identification of two species of Hynobius from Tsushima Island by external morphology
Ito Jumpei (Human and Environmental Studies, Kyoto univ.), Kamasaka Ryo(Tsushima City), and

Nishikawa Kanto(Global Environmental Studies, Kyoto univ.)

In Tsushima Island, Nagasaki Prefecture, Japan, there are two species of small salamanders
endemic to Tsushima: Tsushima salamander ( Hynobius tsuensis) and Tago salamander (. tagor).
Tsushima salamander is listed on national rare species of wild fauna and flora, while the Tago
salamander is listed on rare species of wild fauna and flora by the prefecture. Both species are of
high conservation importance. Although identifying these two species is essential for their
conservation, they are morphologically very similar, making identification difficult. There is no
established method for identifying the larvae of these two species, and establishing such a method
is considered important for future conservation and research efforts. In this study, we investigated
methods for distinguishing the larvae of these two species based on external morphology. Larvae
were collected in the field and photographed, and their external geometric morphology was
analyzed. Additionally, since the larvae of both species have black spotted patterns on the lateral
sides of their tails, the area and pattern of these spots were quantified and added to the data. Using
the Random Forest method, we extracted traits significant for identifying the two species and
created an identification flowchart. As a result, it was found that the tail height and tail pattern
area are useful for distinguishing between the two species. These two traits enabled the
identification of approximately 40% of the individuals, and by adding other traits, the accuracy

rate was increased to over 60%.
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Population genetic structure and evolutionary history of the Japanese fire-bellied newt Cynops pyrrhogaster in
Kyusyu

Hiroki Shiroma, Ryo Kamimura (Grad. Sch. Eng. Sci., Univ. Ryukyus), Kota Okamoto (NMNS), and Atsushi
Tominaga (Fac. Edu/Grad. Sch. Eng Sci., Univ. Ryukyus)

The Japanese fire-bellied newt Cynops pyrrhogasteris endemic to Japan. Previous mtDNA analyses revealed
two lineages in Kyushu: the Western lineage and the Southern lineage. To clarify their distribution and
hybridization based on nuclear genomes, we analyzed 180 individuals from 43 sites in Kyushu and the Chugoku—
Shikoku regions using MIG-seq. After quality filtering, selected 179 individuals and 794 SNPs were used for
population genomic analyses. Principal component analysis and ADMIXTURE revealed a major division into the
Western and Southern lineages, with three groups recognized within the Western lineage: Chugoku—Shikoku,
Western Kyushu, and Eastern Kyushu. Hybrid zones were detected between the Southern lineage and the
Eastern Kyushu group of the Western lineage around southern Kumamoto and Miyazaki, and between the
Southern lineage and the Western Kyushu group of the Western lineage along the western coast of Kagoshima
to the Satsuma Peninsula. Populations from Nagasaki and Amakusa, which belong to the Southern lineage in
mtDNA, but they were included in the Western lineage in the nuclear genome, indicating mito-nuclear
discordance likely due to past hybrid zone movement and replacement. Evolutionary history estimates by the
DIYABC-RF suggest that the Southern lineage diverged from the ancestral population of the Western lineage
and that subsequent hybridization between the two lineages led to the establishment of the eastern Kyushu group
of the Western lineage. In this presentation, we discuss the influence of the geographical history of Kyushu and

hybridizations between lineages on the diversification and the population genetic structure of newts in Kyushu.
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Design Optimization and Field Applications of Harmonic Radar Tags for Tracking Small Amphibians and Reptiles
Shang-Hua Yeh1, Yu-De Zhang1,2, Yu Lee3, Ren-Chung Chengl, Wen-San Huang4, Jhan-Wei Lin2,4

1 Department of Life Science, National Chunghsing University, Taiwan

2 Department of Life Science, National Taiwan University, Taiwan

3 Formosan Wild Sound Conservation Science Center, Taiwan

4 National Museum of Natural Science, Taiwan

Wireless tracking has been widely applied to study vertebrate spatial use and movement behavior for over six decades,
providing crucial insights into species distribution, migration, ecological interactions, and conservation management.
However, conventional battery-powered transmitters are often too heavy for small amphibians and reptiles weighing only
a few tens of grams. The RECCO Harmonic Radar Tag System, originally developed for search-and-rescue purposes, has
recently emerged as a promising tool for tracking small animals due to its battery-free and ultra-lightweight design.
Nevertheless, researchers commonly face two key challenges when using this system: (1) the form and complexity of the
tag’s coil structure affect both animal behavior and detection efficiency, yet no standardized evaluation protocol currently
exists; and (2) the traditional "loop harness" attachment method is difficult to apply to streamlined-bodied species, which
are typical of many small amphibians and reptiles. This presentation shares our lab’s evaluation of how modifications to
three structural components of the tag—tail, coil, and loop—affect detection range, along with practical trade-offs
observed during field applications. We also report field case studies using this system on 7akydromus formosanus,
Diploderma swinhonis, hatchling Deinagkistrodon acutus, and Limnonectes fujianensis, providing practical insights for
future research employing this technology.

Keywords: radio telemetry, small animal tracking, spatial ecology, tag attachment, wildlife tracking
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External factors influencing the activity pattern of the Ijima's turtlehead sea snake, Emydocephalus
Ijimae

Takumi Yamamoto (Sci., Toho Univ. / TBRC Univ. Ryukyus) and Mamoru Toda (TBRC Univ.
Ryukyus)

Activity pattern of animals is influenced by external factors. For example, the activity patterns
of many diurnal reptiles are influenced by the diurnal cycle of solar radiation and ambient
temperature because they utilize thermal energy from the sun. In marine environment, diurnal
fluctuations in thermal condition are much less compared with terrestrial habitats, and marine
reptiles could not utilise thermal energy from solar radiation. Marine habitats show tidal cycles
instead. In particular, shallow water has large fluctuations in water depth and sea currents caused
by the tidal cycles. Emydocephalus ijimae is a sea snake inhabiting shallow coral reefs along the
Ryukyu Islands and southern Taiwan. We investigated their activity patterns related to the diurnal
and tidal cycles based on the data of 906 individuals of E. jjimae observed in the 238 field surveys
that were conducted on Zamami Island between May 2017 and March 2022. Individual snake was
recorded either active or inactive based on their behavior. The tidal data were collected from the
database of the Japan Meteorological Agency. The water temperature at the study site was
recorded using data loggers throughout the study period. Results of the analysis using generalized
linear mixed models showed that snakes are more active during high tide. Meanwhile, they are also
more active before sunset. Therefore, it is suggested that the activity patterns of E. ;jimae may be

influenced by both the tidal cycle and the diurnal cycle.
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Plagiopholis styaniin Taiwan: Its Distribution, Natural History, and Ecology
Jean-Jay Mao (Department of Forestry & Natural Resources, National Ilan University)

Plagiopholis styaniwas first described by Boulenger in 1899, with its initial recording in Taiwan
noted in 1999. This species has received relatively little attention regarding its ecological and
biological characteristics. Taiwan is home to the only island population of the genus Plagiopholis,
specifically P. styani. This species is cryptic and primarily inhabits montane forests at medium to
low elevations. For amateur herpetological photographers, it has become a symbol of their quest
to capture images of wildlife in Taiwan. However, most current information on P. styaniis based
on limited data from road-killed specimens, which has resulted in significant gaps in essential
population and conservation assessments.

In this presentation, we will introduce and discuss the morphological characteristics, natural
history, and ecology of P. styaniin Taiwan, drawing on data collected since the 1990s. Additionally,
we will predict the species' distribution in Taiwan based on known microhabitats and their
physiological characteristics.

Keywords: fossorial species, forest dweller, small-sized snake, Pseudoxenodontinae, north

Sueshan Mountain Range
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Frugivory by Three Species of Lizards in Tropical Dry Forest in Madagascar
Ryobu Fukuyama (Kyoto Univ.), Wataru Noyori (Kyoto Univ.), Shouta Iyoda (Kyoto Univ.),
Shuichiro Tagane (Kagoshima Univ.), Hiroki Sato (Kyoto Univ.)

Some lizard species are omnivorous and play a significant role in seed dispersal. However,
detailed studies addressing the consumed fruit species, feeding frequency, and germination ability
of defecated seeds remain limited. We conducted field surveys on three omnivorous lizard species,
Furcifer oustaleti, Oplurus cuvieri, and Zonosaurus laticaudatus, combining behavioral
observations, fecal analyses, and germination trials. We conducted surveys during the dry season
from 2022 to 2024 in the tropical dry forest of Ankarafantsika National Park, northwestern
Madagascar. In total, we observed 21 fruit-feeding events, with lizards consuming fruits both on
the ground and in trees. We captured 318 individuals for fecal analysis, and fruit seeds were
detected in 79 individuals. Fruit species were identified by comparing seeds from feces with fruits
collected in the forest. In total, 8, 18, and 8 fruit species were consumed by Furcifer oustaleti,
Oplurus cuvieri, and Zonosaurus laticaudatus, respectively. The fruit species consumed by lizards
differed considerably from those eaten by Eulemur fulvus, the primary seed disperser in this forest.
Moreover, most defecated seeds were intact, and some species exhibited a high germination rate
exceeding 50%. Our findings suggest that lizards play a more important role in forest regeneration

as seed dispersers in Madagascar than previously recognized.

42



B1-05
2 4 FEHOMTHE CIREINTWBYRAKMED ALY 74 X8

BARK CGR¥EEK - &%) - AOEHE (% BARMEHE) , Ekgachai Jeratthitikul (vt F v K% - # -
£47)

2024 F 4 A5 2025 4F 3 Hic» €, £ 4 EEPEoHco BRI iGE LU~y Fiigic
TG E N T 3 A A OB O W THE 2T - 72, kMgl KESEIER L
BONBEF 2T RyiRY (Pelodiscus sinensis) bER I N0, ZNLUHNDIRTEI N TW»
T2AABEIETCHEREDOH A TH -7, do b AREINTV DI~ —=v 740
A (Malayemys macrocephala) T - 7z. REITFEZIT o MR %@ L CBGEI Tz, fib
I, =L —aH X (Cuoraamboinensis) °+A v 7 X (Siebenrockiella crassicollis) 7z
ERMER I NIz, b oA XMEIFBHAIHTII L, REITHEL LT, BFOMICKo72dIC
BRINTVEBDTH o7, —/T, =y MG TRIEI N T B XA HIIIKFETH > 7=
Fric, Iv vy v 7Hh I IH A (Trachemys scripta elegans) 7% { BRGEI N Tz, flicd F
2T Ay KRRV A Y 797 A (Centrochelys sulcata) 7x ¥ DURGEHER S LTz, v i
BT EINT WA AHEOL L 3R 4 XD b DhR% <, MEZEEmkobDTcH b &E
Ao, TNLDOHAFHITIRRYy PELTHELTNWEHDTHED, Iy TH I IHA
WFEACh L E B VIR INTE Y, 24 EEOEREEZ~DAOFENRE LI NI,

Freshwater turtles and tortoises traded in local markets in Thailand
Dai Suzuki (Dept. Biol., Sch. Biol. Sci., Tokai University), Mari Taniguchi (Nature Recovery Co.
Ltd.), Ekgachai Jeratthitikul (Dept. Biol., Fac. Sci., Mahidol University)

From April 2024 to March 2025, the number and diversity of freshwater turtles and tortoises
sold in local food and pet markets in the central region of Thailand were investigated. Some
individuals of the Chinese softshell turtle (Pelodiscus sinensis), which may be from aquaculture,
were sold at the food markets, but all other species were native to Thailand. The most commonly
sold species was the Malayan snail-eating turtle (Malayemys macrocephala). This species was sold
throughout the survey period. The other species were observed at the food market, such as the
Malayan box turtle (Cuora amboinensis) and the black marsh turtle (Siebenrockiella crassicollis).
These turtles were not used for food, but rather for religious ceremonies, specifically for release
into temple ponds. On the other hand, all of the turtles and tortoises sold in the pet market were
non-native species. The red-eared slider ( 7rachemys scripta elegans) was the most commonly sold
species. We also observed some species, such as the Chinese softshell turtle and the African
spurred tortoise (Centrochelys sulcata), sold at the pet market. Because most of them were
juveniles, they may be originated from the captive breeding as pets. While these turtles and
tortoises are traded as pets, the red-eared slider is occasionally found in the wild habitats, raising

concerns about its potential negative impact on the native ecosystems of Thailand.
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Influence of light pollution on loggerhead turtle nesting under degraded beach conditions

Noah Yamaguchi and Tomomi Saito (Usa Mar. Biol. Inst., Kochi Univ.)

Japanese sandy beaches are the important nesting sites contributing to the reproduction of
North Pacific population of loggerhead turtles Caretta caretta. Most of nesting beaches in Japan is
protected by artificial structures to prevent natural hazards or minimize damage to beach areas, as
coastal erosion has been severe recently. Coastal modification could cause degrading beach
environment and light pollution. Previous studies have shown that light pollution reduces the
number of nests. In order to assess the current state of light pollution at our research site, Kochi
Beach, where coastal modification is undergoing, and its impacts on their nesting behaviors, we
measured the darkness at nighttime sandy beach and compared these with the records of turtle
tracks. The darkness measurement showed that artificial light leakage exhibited varying intensities
along a 10 km stretch of Kochi Beach and some areas were affected same level as the other
population’s nesting sites which were confirmed light pollution. Furthermore, in the areas of
artificial light leaking, the turtle nesting track lengths became longer than in other areas. It suggests
that light pollution make females to take much time to complete their nesting behaviors. These
outcomes have critical implications for conservation of this species and appropriate management

at achieving coexistence between human activities and healthy coastal environments.
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Influence of daily temperature fluctuations during incubation on embryonic development in loggerhead turtles

Hina Matsuda, Tomomi Saito (Usa Marine Biological Institute, Kochi University)

At the typical nesting depth for loggerhead turtles (approximately 40 cm at the clutch center), sand
temperature exihibits daily fluctuations. We investigated how such fluctuations during incubation affect
embryonic development in this species. Eggs collected from a nest on Kochi Beach were randomly divided into
three groups and incubated under different thermal regimes: Zones C (constant 29° C), F1 (29 = 1° C;2° C
daily fluctuation), and F2 (29 = 2° C; 4° C daily fluctuation). After hatching, hatchlings were examined for
body size, scute pattern, and blood glucose concentration, while unhatched embryos were staged. Additionally,
among the dead embryos, the yolk retention rate (percentage of visible yolk on the plastron against entire yolk),
yolk weight, and the proportions of early- and late-stage embryos were recorded. As a result, embryos in Zone C
exhibited higher yolk retention rate and a greater proportion of late-stage mortalities, suggesting that constant
incubation temperatures hinder yolk absorption and storage, causing high mortality just before hatching. In Zone
F2, hatchlings had smaller body size and lower yolk weight, suggesting that much of the yolk may have been
metabolized rather than allocated to body tissues. Furthermore, F2 had a higher proportion of early-stage
mortalities, suggesting that excessive thermal fluctuation can cause developmental failure at early stages. In
contrast, Zone F1 showed the highest hatching success and yolk utilization, with low incidence of scute anomalies
and no abnormal individuals observed. These findings indicate that moderate daily incubation temperature

fluctuations around 2° C can have positive effects on embryonic development of loggerhead turtles.
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Captive manegiment of the Ploughshare tortoise (Astrochelys yniphora) at Nogeyama Zoo
Tatsumi Tada (Nogeyama Zoo, Yokohama)

Nogeyama Zoo began housing Ploughshare tortoise in 2005. Since 2016, we have successfully
bred the species, which remains rarely bred outside protected areas. This presentation aims to
contribute to understanding its reproductive mechanisms by sharing our husbandry methods. We
currently have 15 individuals (2 males, 1 female, 12 unknown), with 12 hatchlings successfully
bred and 10 raised. Adults are kept at 25-40°C in summer and 17-30°C in winter. Humidity
mirrors natural outdoor levels. Juveniles are maintained at 27-30°C, and humidity was controlled
at 90% in summer and 40% in winter, but pyramiding was observed, so it is now kept at 70-90%
year-round. They are fed grasses and forbs and other things(1-5 types) with tomatoes and carrots
for adults only, and a small amount of honey during the breeding season. Adults are fed three times
a week, and Juvenile are fed daily. Eggs are incubated in a homemade incubator (28-30°C, 60—
70% humidity).The substrate is Kanuma soil, and artificial turf is laid on the surface where the
eggs are placed to prevent decay. Hatchlings remain in the incubator until yolk sacs are absorbed.
We continue to address challenges such as low hatch rates and shell pyramiding, and strive to

improve breeding outcomes and expand available data on this species.
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Morphological Comparison of the Nuchal and Dorsal Vesicles in Endemic Rhabdophis Species of
Taiwan

Tein-Shun Tsai (Department of Biological Science and Technology, National Pingtung University
of Science and Technology)

Rhabdophis formosanus (Taiwan keelback) and R. swinhonis (Swinhoe’s keelback) are endemic
snakes of Taiwan. This study reviews our research team’s findings on the vascular distribution,
histology, and morphology of the so-called nuchal glands and dorsal glands in these species. By
injecting yellow latex to fill the vasculature, combined with methyl salicylate clearing, we were able
to clearly observe and compare the vascular cast structures in the nuchal and dorsal skin. Masson’s
trichrome staining of tissue sections revealed that the internal compartments of these structures
are filled with materials and surrounded by dermal collagen fibers, possibly covered dorsally by
melanin-rich epidermis. However, no cuboidal or columnar secretory epithelium or ducts were
observed, indicating that these are not typical glands, which should be termed as “nuchal/dorsal
vesicles” instead. Both species possess paired nuchal vesicles in the dorsal neck skin, arranged in
four longitudinal rows in R. formosanus but only two in K. swinhonis. Additionally, R. swinhonis
possesses two rows of dorsal vesicles (absent in R. formosanus) located between the second and
third rows of paravertebral scales. These structures are not easily visible to the naked eye but can
be identified under a dissecting microscope. The nuchal and dorsal vesicles are usually separated
by a clear gap, and no similar vesicle-like structures are present in the tail region. This study
provides a comprehensive morphological and histological comparison of the nuchal/dorsal toxin-
storage vesicles of Taiwan’s endemic keelback snakes, laying a foundation for understanding their
functional and evolutionary significance. Future studies combining toxicology and behavioral
analyses will help elucidate the defensive and ecological adaptive roles of these vesicles.

Keywords: poison gland, morphology, histology, vascular casting, microscopy
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Are the defensive toxins of Rhabdophis chiwen transferred from mothers to their eggs?

Ango Morikawa (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.), Takato Inoue (Dept. Agri. Sci., Bioagri. Sci., Nagoya
Univ.), Chen Qin (Chengdu Inst. Bio.), Naoki Mori (Dept. Applied life Sci., Fac. Agri., Kyoto Univ.), Akira Mori
(Dept. Zool., Grad. Sch. Sci., Kyoto Univ.)

Parents invest in their offspring in various ways to enhance the survival of immature young, which are limited
in body size, performance, and experience. Rhabdophis tigrinus sequesters bufadienolides (BDs), steroidal
toxins, from ingested toads into specialized nuchal glands for storage and reuses them as antipredator chemicals.
Females of R. tigrinus provide BDs to their egg yolk, thereby provisioning hatchlings with chemical defenses.
Rhabdophis chiwen, which is distributed in Sichuan Province, China, sequesters BDs not from toads but from
lampyrine fireflies and feeds primarily on earthworms. We investigated possible maternal provisioning of BDs in
R. chiwen, of which ecological niche and toxin source differ markedly from those of R. tigrinus. Because gravid
females of R. tigrinus are known to have lower BD levels than males, we first quantified BD levels in gravid R.
chiwen. BD amount was positively correlated with snout—vent length of the snake but did not differ between
sexes. Next, we measured BD levels in gravid females, eggs, and hatchlings. While all gravid females possessed
detectable BDs, eggs and hatchlings contained either undetectable or only traceable amounts. Furthermore,
when comparing hatchlings from gravid females with similar BD amount between R. chiwen and R. tigrinus, BD
levels in hatchlings were substantially lower in R. chiwen. These results suggest that R. chiwen has a lower
capacity to provision offspring with BDs compared to R. tigrinus, and that hatchlings of R. chiwen likely have

reduced chemical defenses against predators.

48



B1-11
ARV FYACRMT DY AAVB~EBHT 3 T HEREOERT 04 VE

FEE CGERBE - B - ICHEMm, 4R - £MR - JCA%G) - B GIKRBE - B - JIGH%A) « Anslem de
Silva (¥ #F « XY 7 v %) - Dharshani Mahaulpatha * Dulan Pathum Jayasekara - Ravindra Pethiyagoda (&
Y TIAKF T IR CHBEE) - BEFEF - HRE GEREE - & - 8% - FEM GEKREE - B - ICHE®)

HARICERT 2~ Th 5V~ NnHY (Rhabdophis tigrinus) 13BEDO v ¥ AT A H0MEAT B4 FTH
2777Yx/774F (BD) HAEINL, HEHEHICH ML TIN5 FHASME ICH#ElERE LTEX
5. YA HAVIBBIT TR 0L, TNET I MTHRPHER TN TS. R 7V}, e¥HT
NEERHRT 2~V 4 uavY~hHY (R plumbicolor) &4 v v¥~hiy (R ceylonensis)) B3 Hid 5.
INSLEY~AAVFARICEREA L, MATFH~ ) 4 avvhiy diEiicd SRkoRmE (T 265
5. LoL, SO0 TRICEEIN LM ICET 2 HMAITR . RItRIZ, XY FvAEY~ T
J& 2 #iCE 1) 5 BD HO GO, B LU, HHOMIHTH 5 v F 7 T KA S > BD oMM L THl
RefFsltzH MWL L. =0 A nY< AR v OBERKE €A vy Y=A 0 OHRK, 3L, RY
TV ATEREIN e ¥ 21 (Duttaphrynus J& & Adenomus J&) ODEJRED A % /) — AW % #
thoa<=b 7774 =/HEEDMENCX VT L7z, ZOFEE, Y~Ah Ay 2 fr o BD ESEBU B &
N, TN BB FEEEFE L. e X H A2 ML Y~h A UM< BD HOMABITKE (R’
5 —hHT, ERDD DL EHL2IC L., £, HERDD I B 1R OMEZFE L 7-.

Cardiotonic Steroid Toxins Derived from Prey in Rhabdophis Snake Found in Sri Lanka

Takuto Inoue (Grad. Sch. Agr., Appl. Life Sci., Kyoto Univ.; Grad. Sch. Bioagr., Appl. Life Sci., Nagoya Univ.),
Aya Inoue (Grad. Sch. Agr., Appl. Life Sci., Kyoto Univ.), Anslem de Silva (Gampola, Sri Lanka), Dharshani
Mahaulpatha, Dulan Pathum Jayasekara Ravindra Pethiyagoda (Fac. Appl. Sci., Univ. Sri Jayewardenepura),
Teppei Jono, Akira Mori (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.), Naoki Mori (Grad. Sch. Agr., Appl. Life
Sci., Kyoto Univ.)

A Japanese natricine snake, Rhabdophis tigrinus, sequesters bufadienolides (BDs), a class of cardiotonic
steroids, from its prey, toads, and stores them as defensive toxins in specialized organs called nuchal glands,
located in the dorsal skin of the neck. Snakes of the genus Rhabdophis are widely distributed across Asia, and
nuchal glands have been confirmed in 19 species of them to date. In Sri Lanka two Rhabdophis specie, R.
plumbicolorand R. ceylonensis, are distributed and prey on toads. These species also possess nuchal glands, and
R. plumbicolor further has nuchal-gland-like structures on its dorsal skin of the trunk (body glands). However,
the chemical composition of the fluids in these nuchal and body glands remains unknown. The objectives of this
study were to examine the presence or absence of BDs in these Sri Lankan Rhabdophisand to determine the BD
composition of bufonid species, which represent potential toxin sources of the snakes. Methanol extracts of
nuchal and body gland fluids from R. p/umbicolor, nuchal gland fluids from R. ceylonensis, and parotoid gland
secretions from two bufonid species (Duttaphrynus melanostictus and Adenomus kelaartii) were analyzed using
liquid chromatography—mass spectrometry. As a result, multiple BD compounds were detected in both
Rhabdophis species, and the chemical structures of several compounds were identified. The BD profiles differed
markedly between the two bufonid species and the snakes, although several components were shared.

Furthermore, the structure of one shared component was successfully identified.
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Modeling Embryonic Development Rates of a high-elevation lizard, 7akydromus hsuehshanensis,
in field conditions

Yue-Lin Cai, Romain Richard, Shu-Ping Huang (Department of Biological Sciences, National Sun
Yat-Sen University)

Climate in high-altitude regions is highly variable, and many oviparous animals rely on maternal
nest-site selection behavior to enhance hatching success. Understanding how temperature
influences embryonic development rate can help predict the potential distribution of viable nesting
habitats in the wild. This study aimed to (1) measure hatching duration under four fluctuating
temperature regimes to construct an improved thermal performance curve (TPC); (2) simulate
embryonic development using field temperatures from nest sites, forests, and grasslands; and (3)
examine the effects of short-term extreme heat (34° C and 40° C for 2-8 hours) on development.
The results revealed: (1) Our TPC predicts hatching rates well under high and variable
temperatures. (2) Simulations indicate that open areas and grasslands offer more suitable
incubation environments than forests. (3) Embryos can survive brief exposure to 40° C, especially
if under 4 hours. These findings indicate that 7. Asuehshanensis strongly relies on maternal
selection of warm, open nest sites to counteract the negative effects of low temperatures on
embryonic development. The TPC developed in this study can be used to project how climate
change or shifts in vegetation distribution may alter the spatial distribution of suitable nesting
habitats for this high-elevation species.

Keywords: high elevation, reptiles, ectotherms, thermal performance curve, nest temperature
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Potential cross-infection of human periodontal pathogens between humans and crocodilians

Takahashi Hina, Misawa Kaede (Lab. of Vet. Basic Nursing, Dept. of Vet. Med., Azabu Univ.), Ushijima Chiaki, Shirawa
Tsuyoshi (iZoo), Shiho Sugihara, Eri Onozawa (Lab. of Vet. Clinical Nursing, Dept. of Vet. Med., Azabu Univ.), and
Shimazu Yoshihito (Lab. of Vet. Basic Nursing, Dept. of Vet. Med., Azabu Univ., Dept. of Path., Sch. of Life Dent.,
Nippon Dental Univ.)

Periodontal disease is an inflammatory disorder caused by infection with anaerobic Gram-negative bacteria such as
Porphyromonas gingivalis, Fusobacterium nucleatum, and Treponema denticola. It is characterized by inflammation and
destruction of periodontal tissues, including gingiva, periodontal ligament, alveolar bone, and cementum. Traditionally
regarded as unique to mammals, periodontal disease may also occur in crocodilians, which possess a periodontal
ligament-like structure supporting disease development. This study investigated the oral microbiome of crocodilians,
focusing on human periodontal pathogens. Samples were collected from seven individuals at the interactive zoo iZoo
(Kawazu, Shizuoka, Japan): two Alligator sinensis, one Crocodylus johnstoni, two Caiman crocodilus, one Paleosuchus
palpebrosus, and one Caiman crocodilus chiapasius. Gingival crevicular fluid was obtained with paper points and
analyzed by 16S rRNA sequencing. Bacterial taxa were evaluated using Socransky’s classification, emphasizing red and
orange complexes. Porphyromonadaceae and Fusobacteriaceae were consistently detected with high abundance in all
individuals. Genera linked to human periodontitis, including Fusobacterium, Porphyromonas, and Prevotella, were found
in multiple crocodilians. Notably, F. nucleatum appeared in every sample, suggesting stable colonization. Red complex
bacteria such as P. gingivalis, P. intermedia, and T. denticola were also identified in some individuals. These findings
indicate human periodontal pathogens are present in the crocodilian oral cavity, likely influenced by captivity and human
contact. Given their periodontal ligament-like structures, these bacteria may not only colonize but also promote
inflammation and tissue destruction. This study provides one of the first demonstrations of cross-species transmission of

human periodontal pathogens to reptiles, with implications for animal welfare and oral biology.
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Planning and Implementing the Conservation Action Plan for Endangered Species Red-bellied Annulate Keelback
Wang, Pei-Hsin (Forestry and Nature Conservation Agency (FANCA), Ministry of Agriculture (MOA))

1.Background: The red-bellied Annulate Keelback ( 7rimerodytes annularis) was wide spread across western Taiwan.
However, due to urban expansion and conventional farming, its habitat severely degraded. In 2024, the Forestry and
Nature Conservation Agency (FANCA) reclassified it as an endangered protected species.

2.Process: FANCA collaborated with the semi-aquatic snakes expert to draft the initial version of “Conservation Action
Plan for the red-bellied Annulate Keelback”. Then formed a working group by related agencies, experts, and NGOs to
formulated a set of strategies, include: community communication, habitats protection, population surveys, ex-situ
conservation and reintroduction, etc.

3.0ngoing Efforts:

(1) In Yangmingshan: Dr. Mao Jean-Jay conducts field population survey. The Yangmingshan National Park
Headquarters, Yilan Branch of FANCA, and Tse-Xin Organic Agriculture Foundation (TOAF) jointly guide local
communities to adopt eco-friendly farming practices. Habitat restoration work is also underway.

(2) In Taoyuan, Hsinchu Branch of FANCA works with Taiwan Herpetological Conservation Association to conduct
emergency rescue, assess existing populations. Taipei Zoo cares the rescued individuals, and conduct breeding work.
4.Challenges: Urban and industrial development is a huge threat to existing habitats. Improper human activity
interference.

5.Future Outlook: Strengthening partnerships. Wish the species far away from the brink of extinction.

52



B2-02
Ph B BETE AR AR I dE ( Trimerodytes annularis) BN KEIEIRRE 2 BB E
wER (ZERTEIDRETHE)

TR HFkE ( Trimerodytes annularis) Ty /K BEIEHE 88 25 6 8512 50 A FY B2 I VG0 IR 2 i /KK 8k,
R B R R I R 3 X 1L, 05 (A7 6 AL BBk RS A 35 B e o fi . 2023 FERIBKEREE C
FME— IR B T RERE 28,  HEEE MR BB 28151k, 2 THEEIIRE & (RCAT) H IR
LB S A AR B BT B OE SHEEEE R IR et T A, (RIS 2 28 S {EHY
A 2 PRI S IR A, (RS R ROR A, e R AR AR, HZE Sh e T R SE
PR, BER M 2 R B IE TE R A 2 LAEAE I AARAE N AEA, DRI [R5 BEAR RSB T 1 0 B B b
T BRI EAE, SHERGHIE 2 AR B A e R R Y, R R B RS E R S
HRTBR iR AR eSS —DF 518 T 37 & [RIERIK TR ER S 1 B KoK e (Hypsiscopus wettsteini),
RS BRI AR B B IR i /R OER B (RO AR A 2 RAEME (Fowlea flavipunctatus),
DA AR S BUIR 2 B L 5, THE R AR IK S 2 BRI 2o iU iE, 7 ke A S
PP SRR,  DURIBE Y ARG e T AR IR E LIE,

BASET: : JRAEIENE. PKEEER, BERMS L. RABE. HUMAE

Emergency relocation of red-bellied annulate keelback ( Trimerodytes annularis) and co-occurring
semi-aquatic snakes from degraded habitat in Taoyuan, Taiwan
O Wei-Chieh Hsu (RCAT, Taiwan)

The red-bellied annulate keelback ( 7rimerodytes annularis) is a semi-aquatic snake once widely
distributed across freshwater environments in Taiwan's western plains, now severely restricted to
Taoyuan and Taipei. In 2023, the last known habitat in Longtan, Taoyuan faced rapid degradation
due to human development. The Reptile Conservation Association of Taiwan (RCAT)
collaborated with the Forestry and Nature Conservation Agency (FNCA) to assess population
status. Results revealed low abundance, compromised body condition, and underweight gravid
females and hatchlings, indicating the population is highly unlikely to sustain itself. Consequently,
RCAT, FNCA, and Taipei City Zoo coordinated an emergency relocation of red-bellied annulate
keelbacks alongside 37 Wettstein's water snakes (Hypsiscopus wettsteini), another freshwater-
dependent species. Additionally, RCAT marked 67 yellow-spotted keelbacks (Fowlea
flavipunctatus) as indicators to monitor the level of habitat degradation. Future translocation aims
to utilize Wettstein's water snake individuals as a model for establishing standard protocols to
restore semi-aquatic snake species populations once the degraded habitats are restored.

Keywords: red-bellied annulate keelback, semi-aquatic snakes, habitat degradation, emergency

relocation, ex-situ conservation
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Impact of the Brown-spotted pitviper, Protobothrops mucrosquamatus, on native amphibians and reptiles of the
Northern part of Okinawajima Island

Ryotaro Takagi, Ayako Yashiki Yamakawa, and Mamoru Toda

We conducted herpetofaunal surveys in the northern part of Okinawajima Island to evaluate impact of the
invasive snake, Protobothrops mucrosquamatus. In Okinawajima, the small Indian mongoose, Urva auropunctata,
an invasive carnivorous species is widely distributed and has serious impacts on the native ecosystem. We thus
selected four study sites (Kunigami Vill., Shirahama in Ogimi Vill., Genka in Nago City, and Biimata in Nago
City) with different densities of these two invasive species. We examined stomach contents of Z2.
mucrosquamatus we encountered, in addition to comparisons of species diversity among the study sites based
on the results of field surveys. For amphibians, large-sized stream-dwelling frog species were recorded only in
Kunigami, and the site exhibited the highest diversity index score, whereas no significant differences were
detected among the remaining three sites. For reptiles, diversity index tended to increase northward, reflecting
exclusive occurrences of several species in the northernmost Kunigami and higher diversity of snake species in
northern sites. This patterns is considered to be largely influenced by the mongooses, but significant scarcity of
a few snake species in Biimata where density of . mucrosquamatus is very high suggested negative impact of P.
mucrosquamatus on these snakes. The stomach content analysis for P. mucrosquamatus captured in Biimata
showed that approximately 80% of the prey items were frogs and no snakes were detected. Although the endemic
Goniurosaurus kuroiwae, a protected species, was abundant in this area, only a few individuals of this gecko were

detected from the stomachs, suggesting its low predation frequency.

54



B2-04
INEREEERBICE T 2/ kfE Anolis carolinensis DIZEE & {TENIZ N 2 BRELEIG
SIARKE CGREIFARLK - B - 4dy)

KW ClEHARENICE T 24986270 — v 7 7 — N Anolis carolinensis O JRFFREICIS U -FEB L O
TEOEREZHOL2LICT I ERHNE Lz, 7Y — v T 7 = IACKRIEFE C/NERGE S LA S ICES L
TEH, REICE 1960 FRICEA LIEREREICEELZ S5 2 T b, REICITEM S L -Fith e AR E »
N BRR R BREE AR L, ARIIMBREICAER T 5, NEFGEEDO 7 ) —v T 2 =i clc, ERBRE
IC X 2EICH TR R I N TS, ZZ THEMNICBWTH B LATEICOW T, LT OE W IC X
ZEGH AL DR TV DT\ D L 2 o, TRRECIIMEBREE Tl L 7281 oW CUf S BEER. 45
TORE R EOWEZFHEIL 72, [TEI I CHRE L 2RI oW T, JA S SROTE 2Lz 7 4
B, T NIRRT A AT VAT B X ZDOEETHDE Ty aT vy 7, BEWE, ~vy FRe v
7 OENG IR L 7z, TRREGHHl DGR, BARE A R i FEME I RFIREAE . #lE X Y Rt o Tw
720 ATENRNT TIXARMETE AR 2 MR A IC LR T 4 ATV A TENC S K DR ZEIZ, S 51Ty v aT Y
TEX U~y FRE Y 72 GREICHEICT o Tz, T b OFFRITERE ORI DE W 2B & ATE Ol /5
B R RIS TAREME 2 RB L, Mk 7Y — v 7 7 — AR R B ER IS U - E IS E R 2R L, JBRE
CATEN O MENICERBLEIG RN D & L 2O 2T L 72, AWIFRIIIRIE DS A 7 = X L 2 BRff 3 2 FCHEYE
rHH % R4S 2

Environmental Adaptation of Morphology and Behavior in the Invasive Green Anole Anolis carolinensis on
Chichijima Island, Japan
Daisuke Suzuki (Dept. Biol. Sci., Grad. Sch. Sci., Tokyo Metropolitan Univ.)

This study aimed to clarify morphological and behavioral variation of the invasive green anole Anolis
carolinensis in response to local environmental conditions in Japan. The species is native to North America and
has established populations in the Ogasawara Islands and Okinawa, with invasion to Chichijima Island in the
1960s affecting native insect communities. On Chichijima, two contrasting habitats, managed gardens and
natural forests, exist, and the species occurs in both. Previous studies have reported adaptive morphological
changes of green anoles depending on habitat in the Ogasawara Islands. We hypothesized that adaptive changes
in morphology and behavior may also occur within the island. Morphological measurements included limb length,
head dimensions, and digit morphology of individuals captured in each habitat. Behavioral analyses were
conducted on individuals observed in the field, with up to five minutes of video recording used to quantify display
behavior and its components, including push-ups, dewlap extension, and head bobbing. Morphological results
showed that forest males had longer forelimbs and more curved, longer claws than garden males. Behavioral
analyses indicated that forest individuals spent more time in display behavior and performed push-ups and head
bobbing significantly more frequently than garden individuals. These results suggest that differences in habitat
openness influence both morphology and behavior, indicating that invasive green anoles exhibit adaptive
variation in response to local environmental factors, with adaptive traits expressed in both morphology and

behavior. This study provides an important case for understanding mechanisms of adaptation in invasive species.
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Phylogeography and evolutionary origins of lowland amphibians and reptiles in Taiwan
Chin-Chia Shenl, Yu-Hsin Linl, Ikuo Miura2, Kazuki Kurita3, Mamoru Toda4, Si-Min Lin1l
1 School of Life Science, National Taiwan Normal University, Taiwan

2 Amphibian Research Center, Hiroshima University, Japan

3 Faculty of Healthcare Sciences, Chiba Prefectural University of Health Sciences, Japan

4 Tropical Biosphere Research Center, University of the Ryukyus, Japan

The complex geological history and the dynamic of land bridge connection of Taiwan have played a pivotal role in
driving the diversification of amphibian and reptile fauna. In this presentation, we aim to review the phylogeographic
patterns that shape herpetofauna on this island, focusing on geographic genetic structure, historical population dynamics,
and underlying speciation processes. Based on phylogenetic relationships and patterns of population structure, we
categorize published studies within the last decade into three major scenarios: (1) in situ speciation within Taiwan, such
as the Takydromus formosanus complex; (2) sister species relationships with the Asian mainland, such as Plestiodon
leucostictus; and (3) sister species relationships with the Ryukyu Islands, such as Pareas snakes, the Buergeria japonica
complex, and the recently published Nidirana species. These examples illustrate diverse evolutionary histories involving
high-mountain or island isolation, land bridge connections, and transoceanic dispersal. We also highlight recent
applications of genome-scale data, such as RADseq, using studies on Odorrana swinhoana complex and Plestiodon
elegans complex, which reveal fine-scale population structures, genetic introgression, and mito-nuclear discordance. This
review underscores the importance of integrating multilocus or genomic datasets with biogeographic frameworks to
refine species delimitation, reconstruct evolutionary histories, and guide conservation strategies. Situated at the
intersection of continental and insular biotas, Taiwan serves as a natural laboratory for understanding how geography,

climate, and evolutionary history shape the diversity of amphibians and reptiles.
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Whether 100 years of global warming increases the body size of the Taiwan snakes

Chun-Kai Yang (Center for General Education, School of Liberal Arts, National Ilan University,
Center for Interdisciplinary Research on Ecology and Sustainability, National Dong Hwa
University)

Global warming has affected the body size, behavior, and distribution of some faunas, with most
species experiencing negative impacts. Few studies, however, have suggested that reptiles could
benefit from global warming. Snakes require absorbing heat to maintain body functioning.
Therefore, environmental temperature highly limits the body size of the snake. Taiwan has
increased by more than 1 degree Celsius over the past hundred years. If the snake could benefit
from warmer environment, the body size of the snake would be larger compared to the past. Snout-
vent length of the snake was collected from 16 papers, and my survey data from 2017 to 2025.
Ranging from 1901 to 2025. Data has been divided into 1901-1930, 1931-1989, 1990-2016, and
2017-2025. Seventeen snake species, including colubrid, viperid, and elapid snakes, were analyzed.
Only Lycodon rufozonatus and Trimeresurus stejnegeri showed significant increases in body size
over time. Both species possessed wide distribution in altitudes, diet breadth, and habitat use. The
preliminary result indicated that global warming did not increase body size among all snake species.
Species with higher adaptability, however, may gain advantage in facing global warming. Specimen
measurements in the museum warrant future work.

Key words: elevation, diet, Lycodon rufozonatus, snout-vent length, 7Trimeresurus stejnegeri
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Phylogeography of the Oriental odd-tooth snake, Lycodon orientalis, based on mtDNA and nuDNA analyses

Kota Okamoto (Natl. Mus. Nat. Sci.), Ibuki Fukuyama (Hokkaido Univ.), Dai Suzuki (Dept. Biol., Sch. Biol. Sci., Tokai
Univ.), Hirohiko Takeuchi (Bioresour. Sci., Nihon Univ.), Tatsuhiro Tokuda (WECC), Hitoshi Tanioka (Kami City),
Natsuhiko Yoshikawa (Natl. Mus. Nat. Sci.), Koshiro Eto (Kitakyushu Mus.), Takaki Kurita (Nat. Hist. Mus. Inst. Chiba),
Kanto Nishikawa (Grad. Sch. Global Env. Stud., Kyoto Univ.), and Mamoru Toda (TBRC, Univ. Ryukyus)

Glacial-interglacial cycles since the Pleistocene have influenced distribution, population differentiation, and
demography of organisms. Lycodon orientalis, one of the northernmost species in this genus, may have been affected by
glacial-interglacial cycles. No phylogeographic studies have been conducted on this species and its population structure
and demographic history are unknown. In this study, we analyzed the mtDNA cytb region in 156 samples of the species
and nuclear single nucleotide polymorphisms (SNPs) in 54 samples out of them to elucidate population structure and
demography of the species. Our mtDNA analysis revealed that genetic diversity of this species is high in western and low
in eastern Japan. Population structure analysis using nuclear SNPs identified three genetic groups within the species: the
Kyushu-Yamaguchi populations (Western Japan), the Chugoku-Shikoku-Kinki populations (Central Japan), and the
Kinki-Tokai-Southern Kanto populations (Southeastern Japan). The populations in Hokuriku, northern Kanto, Tohoku,
and Hokkaido (Northern Japan) were estimated to have originated from an admixture between Central Japan and
Southeastern Japan groups. A similar scenario was supported by ABC analysis, which estimated that the major genetic
divergences began 100,000 to 200,000 years ago, and the aforementioned admixture happened 1,500 to 3,500 years ago.
These results suggest that this species genetically subdivided into three groups corresponding to putative refugia during
the last glacial period, experienced rapid range expansions after the last glacial period, and contact and genetic admixture

between the populations happened.
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Uncovering the genetic basis of snake body elongation.

Shin Sato(Osaka metropolitan university)

Snakes have many vertebrae and have lost their limbs during evolution. During embryonic
development, snakes undergo a longer period of axis elongation compared to other vertebrates.
The molecular mechanism responsible for snakes developing a longer body remains unclear. In
vertebrates, the embryonic trunk is formed by the presomitic mesoderm (PSM) which repeats cell
division and extends posteriorly during development. The anterior PSM differentiate somites, the
precursors of vertebrae, although the posterior PSM maintain undifferentiation. Maintenance of
the pPSM is required to support ongoing axis elongation. We obtained early-stage snake embryos
and identified genes highly expressed in the pPSM by comparing their expression levels with those
in somites. Similarly, we identified these genes in the pPSM and somites of vertebrates with shorter
bodies than snakes, such as mice, chickens, and turtles. Next, we identified four species orthologs
to compare gene expression levels across the four species. Using these orthologs, we compared the
expression levels of orthologs expressed in the pPSM of the four species and identified pPSM-
highly expressed genes with differences in gene expression levels across the four species. Then we
focused on genes that showed a correlation between gene expression levels in the pPSM of the
four species and the number of somites. No genes directly involved in axis elongation were
detected. However, we identified genes with transcription factor functions that are highly
expressed in the snake and genes involved in cell division. These genes may specifically function

in axis elongation in snakes.
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The effect of tides on the occurrence of amphibious sea kraits in coastal caves
Rikuto Maki (Fac. Sci., Kyoto Univ.) and Noriko Kidera (Fac. Bios.-Geos. Sci., Okayama Univ.
Sci.)

The Intertidal zone is strongly influenced by tidal fluctuations, resulting in significant
environmental changes. Consequently, many marine animals exhibit site use and activity patterns
associated with tides. Amphibious sea kraits are known to come ashore in coastal caves strongly
affected by tides for reproduction, rest, and drinking water. However, their frequency of use,
periodicity, and behavior within caves remain poorly understood. In this study, we analyzed the
cave-use patterns of two species, Laticauda semifasciata and L. laticaudata, using coastal caves on
Ishigaki Island, and examined the influence of tides. From 11 to 27 August 2023 (17 nights), an
infrared camera was installed at a vantage point inside a coastal cave. One-minute videos were
recorded at 30-minute intervals during the night (18:30-05:30). The number of sea kraits visible
within the frame was counted and organized as time-series data. The results showed that the
number of emerging individuals was low at both low and high tide, regardless of the time, whereas
many sea kraits were observed in the cave at intermediate tide levels. At low tide, the cave substrate
was completely exposed, whereas at high tide it was fully submerged. In contrast, during peak
emergence times, both land and water were present, forming a water's edge inside the cave. These
findings suggest that cave use by amphibious sea kraits is closely associated with tidal cycles with
individuals avoiding strong waves at high tide and complete terrestrial exposure at low tide, and

preferentially using the cave at intermediate tide levels.
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Host-associated factors affect endoparasite community in Chinese Cobras (Naja atra) from
Taiwan

Hung-Chia Chang 1, 3, Hsuan-Wien Chen 2

1 Department of Life Science, National Taiwan Normal University

2 Department of Biological Resources, National Chiayi University

3 Department of Life Sciences, National Chung Hsing University

Parasites play a key role in regulating wildlife populations by affecting host behavior, body
condition, and survival. To inform captive management, conservation medicine, and the diagnosis
of potential zoonoses, we surveyed endoparasites of Chinese cobras (Naja atra) in central Taiwan
between 2022 and 2023, examining major factors that may influence parasite communities, such
as anthropogenic disturbance, host condition, diet, and seasonal variation. A total of 104 snakes
were dissected, with an overall 89.4% endoparasite prevalence. Parasites recovered were classified
into five major groups: cestodes, nematodes, trematodes, acanthocephalans, and pentastomes. The
results showed that host individuals with longer snout-vent length had a higher probability of
infection, and infection intensity peaked in snakes with intermediate body condition. Additionally,
snakes whose stomach contents included reptiles were more likely to infect reptile-associated
parasites. Overall, host condition and diet had stronger effects on parasite community structure
than seasonal or anthropogenic factors. These findings highlight the ecological relevance of host—
parasite interactions and contribute to the limited baseline data on parasitism in wild snakes of

Taiwan.
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Thermal ecology of a snake community in a tropical dry forest of Madagascar

Akira Mori, Teppei Jono, and Shouta Iyoda (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.)

Thermal ecology of snakes has been extensively studied, but most of them deal with diurnally
active species distributed in temperate zones. We investigated thermal ecology of a snake
community in a tropical dry forest in Madagascar between 1999 and 2023. Study site is located in
a deciduous dry forest of Ampijoroa in Ankarafantsika National Park (16° 31'S), where monthly
maximum air temperature ranges from 30 to 37°C and monthly minimum air temperature ranges
from 22 to 24°C in the rainy season of November to March and could decrease to 17°C in the dry
season of April to October. We obtained body temperature (BT) data of 16 species among 20 ones
that inhabit this forest and examined its daily and seasonal fluctuations and its relationship with
environmental temperatures and foraging tactics. Average BT of each species varied from 24.2 to
33.2°C. Average BT of six typical diurnal species was 31.2-33.2°C, and that of four typical
nocturnal species was 24.2-26.2°C. In most species BT was positively correlated with air and
substrate temperatures, but diurnal species rarely showed BT higher than 35-37°C. Obvious
intraspecific differences in BT were not detected either between day and night or between dry and
rainy seasons. No clear difference in BT was observed between diurnal active pursuers and diurnal
nest-robbers/shelter-attackers. These results indicate that snakes in the Ampijoroa forest do not
perform intensive thermoregulation but some diurnal species partially show behavioral

thermoregulation to maintain the limit of maximum BT.

62



B2-12
HAE b 7 7 )8 OB IC 31 2 ELRIRTHEDBRES
REHMA - BEEEAR - MEFEF K - #)

EIFAIR 7 & OSBRI GREETZE) 13, #EUICLEL T3 L3 2KE08H 5 —F T, &
PR ORI BRFEREOZMIE U TE LT Ve T 2D FET S, P AT ETIE, BE
EIZENICKEL Tnd L INTwE D, g CREREZERL & 5 2 CiEE o Er ik
SR EEAM L 7209813 7 d o 7o ARWFZE T, A REALIC A VWHARE F A7 EICER L, EE
HLBERE L o2 RT3 28T, BNICE T 2 IREE ORI L 3 L 72, MRIEH
KENATRBTIE (FHX AT, e A=KV VAT, ZFR VY FAYT, X—N—L A7, FFFT A
T, AF v~ b AT, AVHXMAY) &L REAREFRIERT YV —FNICEEERL T, 1k
A ISR 2 JE L, ARIR D PIED O B OEFRIRZHEE L7z, Z DfER, 4AFF7 F AT DAPH
BICEWEIMARZRL, AL~ b A7 bHEETIIRVD OOBIFRESE WERICH - 72, EEH
DEIEIRE AR IC S 2 23823 T 2 720, BIHARZICEL L L, SHEORER S OEF
Bz AR L T2 EM L 72 & 25, FHRIRIISEOEFHRRICAEERFE L5 2 T\
Polz., TORERIE, AFFUIVATEIFA M ATUND N AT EOEEE B EIICLE L T
Wb EWIREZESRT 5. Lo L—J7T, PISMYICEIFRRD S A F 57 b A7 @RS
M %R LzAA v~ F A7 oflcld, BRERELSOAREENERNIC X - TREZTZE O 235K E)
N7 AREMEDS R S Tz,

Examining Evolutionary Conservatism in Preferred Body Temperatures of Japanese Plestiodon

Shouta Iyoda, Ryotaroh Yanagihara, and Teppei Jono (Kyoto Univ.)

There are two competing hypotheses about thermal physiological traits (thermal traits), such as preferred body
temperature: one suggests evolutionarily stable, while the other proposes they are variable, adapting to
environmental temperature changes with latitude and altitude. In the lizard genus Plestiodon, their thermal traits
have been considered evolutionarily stable. However, no studies have quantitatively assessed this evolutionary
conservatism while accounting for environmental temperature. In this study, we examine the relationship
between thermal traits and environmental temperature in seven Japanese Plestiodon (P. latiscutatus, P. finitimus,
P. japonicus, P. barbouri, P. marginatus, P. oshimensis, P. stimpsonii), which have a wide latitudinal distribution.
Lizards were placed into a thermal gradient arena, and body temperature was measured hourly. The preferred
body temperature of each species was estimated as the mean body temperature. The results showed that only P.
marginatus had a significantly higher preferred body temperature, with P. oshimensis also showing a tendency
towards a higher preferred body temperature. To evaluate the effect of environmental temperature on preferred
body temperature, we used a linear model with preferred body temperature as the response variable and the
annual mean temperature at the collection site as the explanatory variable. The analysis revealed that the annual
mean temperature had no significant effect on the preferred body temperature. These results support the
hypothesis that thermal traits in Plestiodon are evolutionarily stable, except for P. marginatus and P. oshimensis.
For these two species, the higher preferred body temperature may have evolved in response to ecological factors

other than environmental temperature.
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Evolutionary studies on dragon lizards in Taiwan: Progress, puzzles, and prospects
Tzong-Han Linl,2, Shan-Fang Yang]l, Si-Min Linl
1 Department of Life Science, National Taiwan Normal University, Taiwan

2 Department of Entomology, National Taiwan University, Taiwan
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Elucidating how speciation occurred has been one of the most popular topics in biology since
the era of Darwin. With the advanced techniques in genome sequencing, digital image captures,
and artificial intelligence, we are now able to explore the unsolved questions in some of the most
diverse and complex taxa. The dragon lizards (Genus Diploderma) have become one of the most
iconic reptiles in East Asia since the explosive numbers of new species in China since the 2020s,
but the underlying mechanisms of their evolutionary history remained mysterious. In this study,
we reviewed previous literature on the evolution of Diplodermalizards and summarized the crucial
findings associated with their speciation process. We specifically focused on Diplodermain Taiwan,
exhibiting the current knowledge on their divergences using integration of sequence data, ddRAD-
seq information, phenotypic comparison and bioclimatic niches. We further promoted the values
of utilizing Diploderma as model systems in researching various biological questions.

Keywords: Diploderma, evolution, speciation
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Uncovering cryptic lineage divergence in the Gekko hokouensis complex of Taiwan through
integrative taxonomy

Yu-Sing Linl1,2, Teppei Jono3, Chin-Chia Shenl, Tzong-Han Linl,4, Mamoru Toda5, Si-Min
Linl

1 School of Life Science, National Taiwan Normal University, Taiwan

2 Department of Life Science, National Taiwan University, Taiwan

3 Department of Zoology, Graduate School of Science, Kyoto University, Japan

4 Department of Entomology, National Taiwan University, Taiwan

5 Tropical Biosphere Research Center, University o the Ryukyus, Japan

Taiwan’s Gekko hokouensis complex exhibits considerable cryptic diversity that remains
taxonomically unresolved. Using an integrative taxonomy framework, we combined mitochondrial
12S rRNA sequences, morphometric measurements, male courtship acoustic traits, and female
phonotaxis experiments to evaluate lineage boundaries. Phylogenetic analyses recovered seven
well-supported clades. Morphometric analyses revealed distinct morphospaces among these
lineages, with particularly clear separation in Gekko guishanicus and the Central-Mountain lineage.
Acoustic analyses identified clade-specific signal patterns in syllable structure and temporal
regularity. Playback trials further revealed asymmetric phonotactic responses, with most females
exhibiting stronger approach behavior toward calls from their own clade, indicating variable levels
of premating isolation. Although genetic, morphological, acoustic, and behavioral data generally
supported congruent patterns of divergence, complete alignment across datasets was not observed.
These findings highlight the complexity of species delimitation in closely related lineages and the
limitations of single-criterion approaches. By integrating multiple lines of evidence, this study
provides a comprehensive perspective on evolutionary divergence within the Gekko hokouensis

complex in Taiwan.
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When Japanese gecko Gekko japonicus was introducecd to Japan?
—Estimation based on ancient documents and distribution of dialects

Mitsunobu Tsuruzawa (Kyoto City) and Tsutomu Hikida (Kyoto Univ.)

Chiba et al. (2022) conducted phylogenetic analysis of Japanese populations of Gekko japonicus
using genome-wide SNPs, and estimated the timing of its invasion from China to Japan. They
suggested that geckos may have been distributed in Kyoto during the Heian period, based on a
folk etymology by Kariya (1827), in which the word “tokage” in Chinese-Japanese dictionary in
Heian period means “one that is behind a door” and refers to a gecko, but this is not entirely
plausible. According to a dialect dictionary in Edo period by Koshigawa (1775), the word for lizard
in the Edo dialect was “tokage,” while the Kyoto dialect used “tokake” which means “runs swiftly”
and refers to lizards, not geckos. The Japanese word of gecko, “yamori” was first recorded in a
Japanese-Portuguese dictionary (1603) for the purpose of Christian missionary work. Trades
between Portugal and Japan were conducted between Macau and Nagasaki in 16th century. This
is likely the period and route of the invasion of G. japonicus. In the pharmacopoia of Edo period
(Ono, 1803-1805), the entry for a Chinese word “shukyu” lists “imori” as the old name. Before the
Edo period, since geckos did not exist, the red-bellied newt, “imori” was mistakenly identified as
“shukyu” (Usui, 1993; Goto, 2004). The dialects of geckos such as “hekko”, “kabeko”, “tanamori”
and “kabenobori” are distributed in western Japan and resembled the distribution of dialects of
introduced plants such as pumpkins. Based on these results, it is thought that Japanese geckos

invaded Japan between the latter half of 16th century.
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Origins of East Asian populations of the parthenogenetic gecko, Lepidodactylus lugubris, inferred from SNP

data and phylogenetic analysis of nuclear DNA sequences

Ayako Fukakusa (Grad. Sch. Eng. Sci., Univ. Ryukyus) , Kota Okamoto (Natl. Mus. Nat. Sci.), Takumi Yamamoto
(Sci. Toho univ./ TBRC, Univ. Ryukyus) , Hidetoshi Ota (Univ. Hyogo) , and Mamoru Toda (TBRC, Univ.

Ryukyus)

The mourning gecko, Lepidodactylus lugubris, is an all-female parthenogenetic species widely distributed
across the Indo-Pacific islands and consists of several diploid and triploid clones. This species is considered to
have emerged through hybridization between L. moestus (LM) and L. pantai (LP), yet origins of the genetically
distinctive clones remain unresolved. In this study, we conducted population genetic analyses for diploid Clone
Da and several triploid clones endemic to the Daito Islands, Japan, for East Asian populations of widely ranging
diploid Clone A and triploid Clone C, and for LM. Results of mitochondrial DNA analyses confirmed that Clone
Da and A share LM as the maternal ancestor. Even so, these two diploid clones showed a large genetic distance
by SNP analyses, which suggested that their paternal origins are different. To specify their paternal species, we
reconstructed nucleotides of LM from degenerate sites in a partial nuclear DNA sequence, focusing on that L.
lugubris maintains parental genomes without recombination. The result showed that the paternal sequences of
both Clone Da and A were closely related to LP. Nevertheless, estimated paternal species of Clone Da was located
within the LP clade, whereas that of Clone A was sister to the latter. This suggested that Clone Da has originated
through hybridization between LM and LP. Phylogenetic analyses using long fragments of the mtDNA showed
that Clone C shares the same ancestral haplotype with clones of Daito populations, suggesting that its maternal

ancestor was either Clone Da or another diploid clone of the same origin.
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Repertoire of tail displays and its ontogenetic changes in the Japanese five-lined lizard, Plestiodon
Jjaponicus

Ryotaroh Yanagihara, Teppei Jono (Dept. Zool., Sci., Kyoto Univ.)

Tail displays are a common antipredator and social behavior among lizards. Species in the genus
Plestiodon are also known to perform several types of tail displays. However, their repertoire has
not been objectively clarified under natural conditions. In this research, we conducted field
observations on the tail displays of the Japanese five-lined skink, Plestiodon japonicus, in Hyogo
Prefecture from 2022 to 2024. We classified observed tail displays based on the characteristics of
movement and the individuals that performed a display. As a result, a distinct display, the Raised-
Tail Wag (RTW), that was predominantly performed by hatchlings while walking, was identified
as part of the repertoire. Juveniles P. japonicus possess a bright blue tail, which is conspicuous to
predators, and it becomes cryptic brown as they grow. To investigate the relationship between tail
conspicuousness and the occurrence of RTW, we compared the timing of the reduction of color
difference between the dorsal trunk and tail and the timing of the disappearance of RTW. The
results showed that the performance of RTW was strongly correlated with the period when the
color difference was large. This suggests that the decline in tail conspicuousness and the cessation
of the associated conspicuous tail display, RTW, are simultaneous and closely regulated during

ontogeny, representing a coordinated shift in antipredator strategy.
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Long tails help you sprint: the impact of autotomy and grass obstacles on lizard locomotion
Yu-De Zhangl, 4, Hsuan-Peng Wang2, Chen-Pan Liao3, Wen-San Huang2, 3, Jhan-Wei Linl, 5
1.Department of Life Science, National Taiwan University

2.Department of Life Sciences, National Chung Hsing University

3.National Museum of Natural Science

4.Speaker

5.Corresponding author

Efficient locomotion boosts fitness, enabling animals to capture prey and evade predators; thus, animals often evolve
locomotion patterns and body forms suited to their habitats. Grass lizards, adapted to grassy habitats, feature in reduced
limbs and extremely long tails. Although these tails are believed to help with fast movement through dense grass, direct
evidence remains limited. In this study, we used green-spotted grass lizards ( 7akydromus viridipunctatus) as the study
species, conducted autotomy experiments to assess how autotomy and grass environment impact sprint locomotion. We
conducted sprint trials with both autotomy lizards and non-autotomy lizards sprinting on tracks with and without grass-
like obstacles. Utilizing DeepLabCut and custom algorithms, we estimated performance parameters, lateral undulation
parameters, and step parameters from each video. Analyzed results showed that grass obstacles reduced sprint speed in
grass lizards, with autotomized individuals exhibiting slower velocities than non-autotomized ones. On grass substrates,
non-autotomized lizards demonstrated greater body amplitude and angle, while autotomy resulted in increased
inconsistency across kinematic variables. Both grass coverage and autotomy led to shorter and more variable limb
movements. These results highlight a synergistic interaction between tail length and grass habitat in influencing
locomotion, indicating that longer tails enhance adaptation to grassy environments.

Keywords: DeepLabCut, kinematic analysis, lateral undulation, adaptation, grass lizard
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Mating colors and camouflage: How coloration affects survival in grass lizards

Jhan-Wei Linl, Hao-Sen Chen2, Wan-Xin Jian2,3, Tsui-Wen Li2, Chih-Wei Chen2, Si-Min Lin2,3
1 School of Life Science, National Taiwan Normal University

2 Department of Life Science, National Taiwan University

3 Raptor Research Group of Taiwan

Capture-mark-recapture (CMR) is the simplest method for estimating life history traits. Although time-consuming
and labor-intensive, it allows to precisely estimate demographic penetration and emigration/mortality. With large
population size and limited active range, grass lizards ( 7akydromus spp.) are ideal targets to assess the impact of various
strategies on survival rates. Here we introduce two mating systems: the sexually dimorphic 7akydromus viridipunctatus,
and the polymorphic T. stejnegeri. Takydromus viridipunctatus exhibits green nuptial coloration which is linked to
testosterone levels: males with manipulated testosterone exhibit brighter coloration, enhanced speed and stamina,
attracting more females, but at the cost of reduced immunity. Green males tend to have higher mite intensity in the wild,
but also demonstrated greater infection tolerance, indicating that green coloration is an honest signal of male quality. On
the other hand, T. stejnegeri exhibits complex polymorphism with combination of green, brown, with or without white
stripes. Using their major predator, the cattle egret, as a visual simulation subject, we found that brown coloration faces
stronger selective pressure during the breeding season, whereas reverse pattern was observed during the non-breeding
season. Combined with their assortative mating preference, these results suggest complicated natural and sexual selection
pressures to different sexes coloration strategies.

Keywords: honest signal, immunocompetence handicap hypothesis, predation risk, sexual selection, 7akydromus,

visual modeling
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Test the function of body color in green anole in the context of male-male social communication

Osamu Sakai (Tokyo University of Agriculture and Technology)

Green anoles (Anolis carolinensis) can change their body color from a conspicuous green to a
darkish brown. The existing knowledge on their rapid color change suggests a function of social
communication rather than thermoregulation or background color matching, though concrete
evidence for this hypothesis is still lacking. The present study employed robotic mimicry to
manipulate signal components of green anoles and empirically examined the function of body color
in male-male distant interactions. To stimulate free-ranging territorial males, a playback
experiment was performed with a 2x2 factorial design of body color (green or brown) and display
motion (dynamic or static). The dynamic robot, that performed realistic displays with head bobs
and dewlap extensions, elicited quick and intensive responses from the target males compared to
the presentation of a static robot. However, no significant difference was detected between
presentation of the green and brown colored robots. These results do not support the “social
communication hypothesis” of body color in the context of male-male distant interactions of green
anoles. The following discussion will address the technical limitations of robotic mimicry and other

potential functions of body color with a perspective of multicomponent signaling framework.
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Rethinking Malodor: A Novel Indirect Defense Mechanism Mediated by Snake Scent Gland
Secretions

Hiroki Akimoto (Grad. Sch. Adv. Sci. & Eng., Waseda Univ.) and Masaki Hoso (Coll. Art & Des.
Gen. Educ., Waseda Univ.)

Across many taxa, prey animals often emit gases or liquids with unique odors. Yet neither the
secretions nor the prey often show clear toxicity or irritancy, and the odor commonly persists far
longer than would be required for immediate deterrence. We therefore propose the “curse
hypothesis”: the non-toxic secretions from prey animals function as an indirect defense by
adhering to predators and attracting their enemies, such as parasites and higher-level predators.
To test our "curse hypothesis," we conducted laboratory Y-maze experiments using Japanese
striped snakes (Elaphe quadrivirgata) as potential prey of predatory birds, and Japanese rat snakes
(Elaphe climacophora) as potential higher-level predators of the predatory birds. Snakes generally
discharge scent gland secretions when stimulated. Raptors and other birds prey on snakes
including E. quadrivirgata, and in Japan adult E. c/imacophora are reported to attack avian nests
and nestlings. In Y-maze experiments, adult £. climacophora were attracted to scent gland
secretions of E. quadrivirgata, but not to E. quadrivirgata skin odors or to conspecific secretions.
Hatchlings of E. climacophora, with low avian-prey preference showed no attraction. These
findings demonstrate that the scent secretions can attract higher-level predators of the snake's
predators, supporting our hypothesis. This study suggests the existence of a novel indirect defense
mechanism in which prey-derived odors contribute to avoidance of predation via the predators’

enemies.
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Spatio-Temporal Dynamics of Distribution and Hybridization in Pelophylax Pond Frogs Hybrid Zone

Shonosuke Shigeta (Dept. Biol., Fac. Sci. & Tech., Shinshu Univ.), Tomoya Suzuki (Fac. Human Env. Stud., Hiroshima
Shudo Univ.), Shohei Komaki (Inst. Biomed. Sci., Iwate Med. Univ.), Keito Suzuki (Dept. Biol., Fac. Sci., Shinshu Univ.),
and Koji Tojo (Inst. Mountain Sci., Shinshu Univ.)

Secondary contact of geographically isolated, closely related populations can lead to diverse evolutionary outcomes
through gene flow and reinforcement of reproductive isolation. In central Japan, the pond frog species Pelophylax
nigromaculatus, P. porosus porosus, and P. porosus brevipodus form secondary contact zones with hybridization. Since
the 1980s, their distribution and hybridization patterns have been examined using external morphology and molecular
markers. We conducted surveys in 2020, ten years after Komaki et al. (2012), to evaluate distribution and hybridization
dynamics, and in 2025 to investigate seasonal dynamics and interspecific interactions. In 2020, the proportion of hybrids
increased in the P. nigromaculatus — P. p. porosus contact zone (Matsumoto Basin), whereas a slight increase was
observed in pure P. p. brevipodus in the P. nigromaculatus — P. p. brevipodus zone (Ina Basin). Moreover, P.
nigromaculatus appeared to disperse along the Sai-gawa River into the Nagano Basin, previously considered the allopatric
range of P. p. porosus; surveys in 2024 confirmed pure P. nigromaculatus at the basin’s upper end. Seasonal surveys were
conducted in three populations with differing frequencies of pure and hybrid individuals, with sampling three or four
times per month during the breeding season, counting individuals and recording external morphology. In the high-
frequency hybrid population, P. nigromaculatus-type individuals were more frequently observed until mid-June, after
which P. p. porosus-type and intermediate individuals tended to increase. Significant differences were found in tibia-to-
snout-vent length ratios among populations. Based on these results, we discuss ecological and land-use factors

contributing to asymmetric dispersal patterns in these contact zones.
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Predator-Induced Changes in Japanese Tree Frog Tadpoles:
Tail Coloration and Its Functional Role
Akihiro Noda (Div. Biol. Sci., Grad. Sch. Sci., Kyoto Univ.)

Tadpoles of some amphibian species exhibit morphological and color changes in response to
predators. In several species of the genus Dryophytes (Hylidae), the presence of dragonfly nymphs
induces the development of a broad, vivid orange tail. The East Japan tree frog (Dryophytes
leopardus) also shows this predator-induced tail coloration, but the functional role of this
conspicuous trait remains unclear. Previous studies using clay models demonstrated that
conspicuous tail markings, such as dark spots, can function as lures that divert predator strikes
away from the body. However, whether a bright orange tail has a similar effect in live individuals
has not been tested. To address this, I exposed predator-induced (Orange) and non-induced
(Normal) tadpoles of D. leopardus to the dragonfly nymphs (Anax nigrofasciatus) and analyzed
strike locations from video recordings. Strikes targeted orange tails more frequently than the
bodies of Orange individuals or the tails of Normal ones. Furthermore, strikes to orange tails were
more likely to fail, leaving tadpoles uninjured, compared to strikes directed at either the bodies of
Orange individuals or the tails of Normal ones. These findings suggest that the orange tail
functions not only as a lure but also as a potential mechanism reducing strike accuracy, possibly
via motion dazzle effects. Thus, the orange tail may represent not merely a disposable part but a

multifunctional defensive adaptation that enhances tadpole survival under predation pressure.
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Induced defensive morphology against predators in tadpoles of Hyla hallowellii and their
effectiveness

Saki Hateruma (Grad. Eng. Sci., Univ. Ryukyus), Masatoki Tamaki (Grad. Eng. Sci.., Univ.
Ryukyus), Atsushi Tominaga (Grad. Eng. Sci. and Fac. Edu., Univ. Ryukyus)

Phenotypic plasticity, the ability to change their phenotype in response to their environment, is
often observed in anuran tadpoles. Previous experiments have shown that tadpoles of Hyla
hallowellii develop a defensive morphology which is characterized by increased tail and body height
and a changes in body coloration, when they are exposed to predators that prey on conspecific
tadpoles. In the past year, we investigated the potential costs of expressing this defensive
morphology by rearing larvae under different conditions and allowing them to metamorphose.
After metamorphosis, we measured body weight, body length, and compared these traits between
treatments. To further examine whether locomotor performance of the froglet was affected, we
recorded video of juveniles and compared jumping ability and swimming speed. Although
mortality and malformations prior to metamorphosis prevented us from obtaining sufficient
sample sizes, the available data showed no significant differences in body size or locomotor
performance between the two treatments. In addition, to clarify effectiveness of the induced
defensive morphology against predators, we conducted predation trials by placing one normal
tadpole and one with a defensive morphology together with larval dragonfly (Anax panybeus). We
observed the interaction until one tadpole was consumed, recording the time to predation, the

morphology of the preyed larva, and the number of attacks experienced before it was captured.
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Early life history and growth of the Polypedates leucomystax

Daichi Shingaki (Grad. Sch. Eng. Sci., Univ Ryukyus), Atsushi Tominaga (Fac. Edu. Univ
Ryukyus)

Polypedates leucomystax, which is established in the Ryukyu Archipelago is designated by the
Ministry of the Environment as a specified Invasive Alien Species (IASs), and there are concerns
about its impact on the native species Zhangixalus viridis and Zhangixalus amamiensis. Since its
discovery in Okinawa Prefecture in 1964, this species has subsequently expand its range across the
Ryukyu Archipelago. In recent years, since it was first reported on Tokunoshima Island in 2023, it
has rapidly expanded its distribution, and control measures are being implemented. However,
there is a lack of basic knowledge regarding its early life history and age structure, which are
important factors for developing control measures in the invaded areas. In this study, we
investigated the time required for the period from egg deposition to hatching, as well as the larval
period and the age of adults. In order to understand the larval period, we conducted a breeding
experiment, and reared individuals hatched from eggs collected in Uruma City, Okinawa
Prefecture. In addition, eggs collected from the same location were used to record the number of
days from laying to hatching. The results showed that the average number of days to hatching was
about four days, with the shortest being two days. Approximately two months after breeding began,
individuals measuring 39.6 mm in total length which has hindlimbs and digits. Furthermore, we

tried to estimate the age of metamorphosed juveniles and adults using skeletochronology.
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Planned Presentation on the Starvation Tolerance in Kurixalus eiffingeri

Bun Ito * Yasukazu Okada(Dept. Sci., Nagoya Univ.)

In spatially and materially resource-poor microhabitats, organisms are thought to develop
unique adaptive strategies. The Taiwanese tree frog (Kurixalus eiffingeri), distributed in Ishigaki
Island, Iriomote Island, and Taiwan, represents a typical example. This species lays eggs in small
arboreal water bodies such as tree holes and bamboo stumps (phytotelmata), where the larvae
complete their development. The species adapts to food scarcity through maternal provisioning of
trophic eggs, and the larvae prevent water pollution by retaining feces in their gut until
metamorphosis. In addition, by acquiring ammonia tolerance, they can withstand deterioration of
water quality in these tiny habitats. Thus, this species has evolved an feature highly specialized for
confined environments. The presenter predicts that, in addition to these traits, high starvation
tolerance is also a key adaptation of this species. Indeed, rearing observations suggest that K.
eiffingerilarvae can survive for extended periods without feeding. Future studies will aim to clarify
the reality and mechanisms of this starvation tolerance through comparative experiments with
other species and by examining traits such as liver mass. At this meeting, the presenter hopes to

share this research plan and stimulate active discussion.
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Is the mechanism underlying the foraging behavior in the East Japan tree frog (Dryophytes
leopardus) near artificial light due to its innate preference for light?

Hibiki Ito and Teppei Jono (Fac. Sci., Kyoto univ.)

While artificial light often imposes adaptive disadvantages on animals, it can also create a novel
foraging niche—“night-light niche”—where prey insects are highly concentrated. This niche offers
nocturnal predators an adaptive advantage through more efficient foraging. The predators are
thought to possess specific behavioral traits enabling them to exploit the night-light niche, many
of which remain poorly understood. One such potential trait is an innate preference for artificial
light. Previous studies suggest that the presence or absence of such light preference can differ even
among species that use this niche. In this study, we investigated whether light preference functions
as a mechanism for exploiting the night-light niche in the East Japan tree frog (Dryophytes
leopardus). Individuals were collected from locations far from artificial light sources to ensure no
prior experience with the niche. As artificial light sources, we used LED lights frequently exploited
for foraging by D. leopardus in the field. We created an illuminance gradient across an
experimental arena by placing LED lights on one side, establishing three zones. By comparing the
time frogs spent in the brightest zone before and after the lights were turned on, we found no
significant difference, suggesting D. leopardus lacks innate preference for LED light. We also
observed a significant decrease in activity levels after the lights were turned on. This reduction
may have hindered detection of any preference, possibly due to the sudden illuminance increase,

which we plan to control in future experiments.
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The effects of body size on mating success in the Bufo japonicus
Yuika Hori and Noriko Kidera (Grad. Sch. Sci. Eng., Okayama Univ. Sci)

In sexually reproducing species, males can enhance their fitness by mating with multiple females.
Bufo japonicusis known as an explosive breeder, where the number of males gathering in breeding
ponds in early spring far exceeds that of females. This suggests that intense male—male competition
for mates occurs. This study investigated the effects of male morphological characteristics,
especially body size, on mating success in B. japonicus. During the breeding seasons of 2024-2025,
we conducted a capture survey at three sites: Ishima Island, Anan city (Tokushima), and Kofu
(Tottori). Male mating success was assessed by the presence or absence of amplexus. All captured
individuals were measured for snout—vent length (SVL), body weight, tibia length, and hand and
arm length. A comparison of male SVL showed significant differences among the three populations,
with the two Tokushima populations being larger than the Tottori population. We compared the
SVL of successful males to all males within each population. Our results revealed that only in the
smaller-sized population did larger males tend to have greater amplexus success. No statistically
significant differences were found in the relative body mass, tibia length, or arm length compared
to SVL. These results suggest that while a larger male body size may not be advantageous for
amplexus in larger populations, it may be advantageous in smaller populations. This implies that

the male-male competition strategies may vary across populations with different average body size.
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Fine-Scale Distribution Modelling Indicates the Importance of Water Sources and Forest for Frogs

in Rural and Urbanized Areas of Japan

ABDULLAH BARAKAT (Dept. Agri., Fac. Life and Earth Sci., Tsukuba Univ.), KIYOTO
SAWADA (Inst. Adv. Res., Tsukuba Univ.), YUSUKE MAGOME (Dept. Agri., Fac. Life and
Earth Sci., Tsukuba Univ.).

The global decline in amphibians, particularly frogs, has raised concerns because of their
ecological significance and sensitivity to environmental changes. Satoyama, a traditional ‘socio-
ecological production landscape,” has been rapidly declining and many paddy-dominated
landscapes in Asia are in transition with urban and industrial development. The objectives of this
study were: 1) to create potential distribution maps of frogs throughout Tsukuba City, which
consists of diverse landscapes, including forests, rice fields, and urban areas, using a species
distribution model with four environmental variables (land-use, distance from river, slope, and
elevation); 2) to assess the importance of satoyama and the impact of urbanization; and 3) to
contribute to regional biodiversity conservation planning in areas undergoing urbanization. In
total, five native and two invasive frog species were recorded at 870 locations during a field survey
conducted between 2021 and 2024. According to the species distribution model, land-use was
often the most important factor for many species, with either rice fields or forests being the
preferred sites, whereas urbanized areas (building sites) negatively affected all species. Other
environmental variables were also predicted to be important variables depending on the species,
but all species that were affected by distance from the river had a higher distribution probability
near the river. Our results demonstrate the negative impact of urbanization on the distribution of
frogs and on satoyama landscapes, where water-supplied rice fields and rivers intermingle with

forests, which are important sites for the conservation of many frog species.
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Records of Tokyo daruma pond frogs (Pelophylax porosus porosus) in high elevation areas.
Naoki Sato (MyokoVC)

On June 30, 2015, juvenile Tokyo daruma pond frogs were discovered in a privately owned rice
field at an elevation of 724 m in the Suginosawa district of Myoko City. With the owner's
permission, the frogs were collected and investigated. In 2021, both juveniles and adults were
confirmed again. Subsequent confirmations of its presence were made in 2024 and 2025. While
this species typically inhabits lowland rice fields, the location where its presence was confirmed in
2015 was at an elevation of 724 meters on a plateau. Additionally, at the observation site, while
recording the calls of the Tokyo daruma pond frogs in 2021, the calls of the Black spotted pond
frogs were also heard, suggesting the possibility of coexistence. In 2025, individuals of this species
and the Black spotted frogs were observed resting together in a waterway. This suggests that
hybrids between this species and the Black spotted pond frogs may also be present at this location.
At present, the population density of the Tokyo daruma pond frogs and the Black spotted pond
frogs at the observation site is unknown, but we plan to continue investigating the site and

collecting basic data in the future.

82



P-10
HET OFticEs I 2 W Ao MH LIRBEER : BEFHE LR DNA i< X 3 5
KBEL GIK - AMH - B8R -8 A GEKR - BFH) - #)iER K - HIRERR)

it MO AR Z B2 377, NEL oMtz EREAL 72T e L GEHI NS, HElT
D IFAEFEF N IAGH 2 AUk & U CB A4 OBTEN Al 2 ) 9 2 b DD, Z oRFAFRE RS
Tz, % 2RI <, FET R IILA V O SFER % 6 R, miEBH o0 & BREER OBR % i L 72.
2023 4 & 2024 £ 3-7 A, 31 ftisk 80 2o FERKI B X OB 2 kBRI, B - 1B A & BRI
DNA iz ffH L, W40 MBE L2k L 72, SR ICF 215 0 N - AR RIHIR IS 13285 o 72.
KGOS, Wk, Kk OB EHED 14 THHZ5E8 L, H T A D501 & BREEER O BE % ikt
MIZRAET VCIMEiL 2. f%e L, 8HMoMAHES HERIN, >bTHIE (Y TAHHTIL, VFH
I, RIHIN) LT HhATAEVICOCTHETHE %17 o 72, B5E DNA 247 O 0f 13 2 o i % 19
X, FRIC X I T IEKIRE O R Wi o S, RFESETERN AR BRI ICE R T H % e
WErRB Iz, MRl TlE, VFHIAVFACE o TEHINZAFBZREICEIGL, €Y 744z vidikk
Rt A, Bk 7 & N TR 22 K b BRI LT 72, AWESR 1L, BTl o S5t R Bl 28 % bk 7 i A
ODEELRABMTH L &, T 722 OFELWN A LA & EHEERT O AW BRIEHERFICEN T 2 2 & 2B
5. oic, BREIDNAGTOfFHIL, HERSICHIRYE S 2, FE2EH L WHOSITEICER = F
EThbLrZeHRINT.

Anuran Distribution and Environmental Factors in Temple, Shrine, and Urban Ponds in Kyoto: Insights from
Visual and Environmental DNA Surveys

OKOSHI Kae (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Satsuki Tsuji (Grad. Sch. Info., Kyoto Univ.),
and Kanto Nishikawa (Grad. Sch. Global Environ. Stud., Kyoto Univ.)

Urbanization threatens amphibian habitats, yet urban green spaces such as parks and gardens are recognized
as important refugia. In Kyoto, Japan’s former capital with a long cultural and land-use history, temple and shrine
gardens represent traditional green spaces that may house urban wildlife. However, scientific investigations on
amphibians in these settings remain limited. This study focused on amphibian distribution and associated
environmental factors. We surveyed 80 ponds, adjacent streams, and other artificial water bodies from March to
July in 2023 and 2024, across 31 facilities including temples and shrines in the Higashiyama area, a historically
preserved district. Species detection combined visual and auditory surveys with environmental DNA (eDNA)
metabarcoding at 49 sites. Fourteen environmental variables, including water source, depth, pesticide use,
presence of fish, and bank structure, were recorded. Statistical analyses were conducted using Generalized Linear
Mixed Models. Eight amphibian species were confirmed, with statistical analysis focusing on Zhangixalus
arboreus, Glandirana rugosa, Rana tagoi, and Cynops pyrrhogaster. eDNA increased detection rates for all
species, particularly for R. tagor which was found at nearly twice as many sites as with conventional methods.
Glandirana rugosa appeared broadly tolerant of human-managed conditions, while Z. arboreus preferred lentic
habitats and used artificial still waters such as cisterns for breeding. This study highlights the ecological value of
temple and shrine gardens in peri-urban areas as key habitats for amphibians. It also underscores the utility of
combining conventional and molecular methods to detect elusive species and inform conservation efforts in

historically managed urban landscapes.
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Elucidating the Movement Routes and Habitats of Forest green tree frog on Sado Island.
Koruri Fukai (Sci. and Tech. Grad Sch., Niigata Univ.), Harue Abe (Fac. Agri., Niigata Univ.)

The Forest green tree frog (Zhangixalus arboreus) usually inhabits forested mountain areas, but
on Sado Island it is also found in lowland rice paddies. Gene flow between mountain and plain
populations has been reported, suggesting that frogs disperse across different landscapes. However,
their ecology during the non-breeding season is still unclear. In this study, we investigated post-
breeding dispersal and non-breeding habitats of Z. arboreus on Sado Island to provide information
useful for habitat conservation. From April 2024 to July 2025, we tracked 149 individuals with PIT
tags and 10 individuals with radio telemetry transmitters, and location data were used to estimate
movement routes and habitat use. Frogs in lowland paddies either remained around paddies or
moved along irrigation channels to rivers and forests. This suggests that most individuals shift to
forest environments during the non-breeding season, although some may stay near breeding sites.
In mountain areas, frogs moved from ponds into surrounding forests. Overall, our results indicate
that forests are the main non-breeding habitat of Z. arboreus. Some PIT-tagged individuals were
later detected in rice paddies, but survival could not be confirmed. Further studies are needed to

clarify whether frogs use paddies as non-breeding habitats.
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Do advertisement calls of Zhangixalus arboreus differ between lowland-adapted and mountainous
populations on Sado Island?

Masaya Miyata (Niigata Univ.), Koruri Fukai (Niigata Univ.), Harue Abe (Niigata Univ.)

Acoustic signals produced by animals convey information such as the caller’s presence, location,
body size, sexual condition, and fighting ability. Since the transmission efficiency of acoustic
signals is influenced by local environmental conditions, it is exp
ected that animals have acoustic properties adapted to their habitats. On Sado Island, Niigata
Prefecture, the forest green tree frog, Zhangixalus arboreus breeds in both montane ponds and
lowland rice paddies, allowing comparisons between populations in different environments while
excluding phylogenetic effects. In this study, we analyzed the advertisement calls of this species,
which play a primary role in attracting females, focusing on three parameters: (1) call duration,
(2) dominant frequency, and (3) number of notes. We compared the advertisement calls of the
frogs in montane ponds (montane population) with those in rice paddies (paddy population). The
results showed no significant difference in the number of notes between populations, whereas both
call duration and dominant frequency differed significantly. Call duration was negatively
correlated with air temperature, suggesting that the observed difference between populations
reflected the seasonal difference in survey periods (April-May for the paddy population and June
for the montane population). In contrast, dominant frequency was significantly lower in the paddy
population, despite their smaller body size, implying that this difference may have arisen not from

body size but from ecological factors such as the mating locations and the calls of sympatric species.
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Evolution of acoustic communication in Rana tagoi sympatrically occurring with a closely related species
Ayane Inoue, Akira Mori (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.)

When closely related species coexists, reproductive interference could arise, which causes reduction in fitness.
One possible outcome of reproductive interference is reinforcement, a process in which natural selection
strengthens premating isolation to reduce maladaptive interspecific mating. In sympatric areas, reinforcement
can lead females to discriminate mating signals of conspecific male from heterospecifics, thereby enhancing
sexual isolation through signals. However, most previous studies of sexual isolation have focused on divergence
in either mate choice or mating signals. Rana tagoi is a ranid frog endemic to Japan, which has sympatric
populations with closely related species, R. kyoto, in the northern Kinki region. Our previous study showed that
R. tagoifemales in sympatry distinguish conspecific calls by an interspecific difference in note numbers per call,
and that this might have occurred as a result of reinforcement. In this study, we examined character displacement
in mating signals and identified the specific traits involved. We also tested the hypothesis that local divergence
in mating communication can lead to intraspecific reproductive incompatibility between populations of sympatry
and allopatry, in order to reveal the reinforcement mechanisms of mating communications and its effects on
populations. Our results demonstrated clear character displacement, with the displaced traits corresponding to
those used in mate choice. These findings supports the theoretical studies that have shown the sexual selection,
driven by divergence in female mate choice in sympatry, promotes the evolution of mating signals. Furthermore,

no reproductive incompatibility was detected between allopatric and sympatric populations of R. tagor.
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Analysis of frogs distribution in conservation areas using soundscapes
Takehiro Yamamoto(Dept. Agri.,Fac. Agri.,Meiji Univ)and Noboru Kuramoto(Fac. Agri.,Meiji
Univ.)

Many frog species emit distinctive calls during the breeding season to attract mates and engage
in reproductive behavior. These behaviors provide crucial clues for studying the habitat and
distribution of frogs. Among the frog species inhabiting the Yokosawairi Conservation Area in
Akiruno City, Tokyo, species such as Zhangixalus schlegelii, Zhangixalus arboreus, Kana japonica,
Rana ornativentris, Glandirana reliquia, Pelophylax porosus porosus, and Bufo japonicus formosus.
To elucidate the distribution and ecology of these species, I focused on the soundscape and
installed timer-controlled recorders to record environmental sounds from 7:00 PM to 9:00 PM
after sunset from May to August 2025. The characteristic of the Yokosawairi Conservation Area is
that water flows from five streams toward the central rice fields. It was found that the temperature,
water volume, and sunlight differ between the streams in different directions, resulting in different
species distributions. Furthermore, analysis of the audio revealed that some species are distributed
throughout the area, while others are only found in certain areas, indicating a bias in habitats even
within the conservation area. Furthermore, within the conservation area, efforts are being made to
conserve Hynobius tokyoensis, including the construction of ponds and the maintenance of
embankments, led by the Citizens' Council. It is hoped that this clarification of distribution
patterns will contribute to future efforts to understand the environment surrounding Hynobius

tokyoensis and to conservation activities for other rare species.
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Changes in diet of invasive frogs along the time axis of invasion and impact on native frogs

Yuta Hosotani(Grad. Sch. Sci. & Tech., Tsukuba Univ.), Kiyoto Sawada(Inst. Adv. Res., Tsukuba Univ.), Rio
Obata(Dept. Sch. Sci. & Tech., Tsukuba Univ.), Miho Hitomi(Grad. Sch. Sci. & Tech., Tsukuba Univ.),Yusuke
Magome(Grad. Sch. Sci. & Tech., Tsukuba Univ.), Seishi Kadowaki(Tsukuba City, Ibaraki Prefecture), and Takashi
Kamijo(Inst. Life & Env. Sci., Tsukuba Univ.)

Fejervarya kawamurai is originally distributed in western Japan, but since its first record in the Kanto region in 1998,
it has expanded its range throughout Kanto and established itself as a domestic invasive species. This species is a strong
competitor in rice paddy ecosystems, and its impacts on native species through dietary competition and predation are of
concern. In this study, six survey sites were established from Tsukuba City to Sakuragawa City, Ibaraki Prefecture, which
represents the current invasion front, during June—July 2025. The sites consisted of two uninvaded areas, two areas
approximately one year after invasion, and two areas approximately three years after invasion. Surveys were conducted
after sunset, and captured individuals were measured for snout-vent length and body mass using digital calipers and an
electronic balance. Stomach contents were obtained using the forced regurgitation method and examined under a
stereomicroscope. Prey items were identified to the lowest possible taxonomic level. Based on prey occurrence frequency,
number of individuals, and volume, the Index of Relative Importance (IRI) was calculated to compare diets among species
and sites. As a result, in addition to F. kawamurai, Dryophytes leopardus, Pelophylax porosus porosus, and Rana japonica
were recorded. In both P. p. porosus and F. kawamurai, predation on D. leopardus was conspicuous, and the tree frog
showed the highest IRI values in both species. In contrast, in a previous survey conducted in an area seven years after

invasion, predation on D. leopardus by F. kawamurai was not observed.
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Effects of temperature on the survival, growth, development and metamorphosis of tadpoles of the
invasive spot-legged treefrog (Polypedates megacephalus)
Wei-Han Deng, Siang-Hong Wang, Jian Lun Cheng, Chi-Shiun Wu*

Department of Life Science, Chinese Culture University

Understanding effects of temperature on life history traits of the invasive species will help us
predict their potential geographical distribution in the future. We aimed to study the effect of
temperature on the survival, development and metamorphosis of the invasive Polypedates
megacephalus tadpoles. We assigned tadpoles collected from Northern Taiwan to high-
temperature group (27° C) and low-temperature group (20° C), recorded the survival of tadpoles
daily, and measured their weights every week until they metamorphosed. We also measured the
size at and time to metamorphosis, and metamorphic morphology of tadpoles. Results showed that
tadpoles reared in low temperature grew slower with a longer tadpole period, and had larger
metamorphic size than those in high temperature, but the success rate of tail resorption was lower.
However, different temperatures did not influence the survival and deformity rate of tadpoles
before metamorphosis, and the body weight consumed by tadpoles during metamorphosis. In
conclusion, results show that although tadpoles in low temperatures have a larger size at
metamorphosis, the tadpole period is longer and the success rate of tail resorption during
metamorphosis is lower, suggesting that low temperature may be an important factor limiting their

geographic distribution.
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Geographic patterns of phenotypic traits and mitochondrial DNA variations in Fejervarya kawamurai
Megu Yarita (Prog. Agric., Univ. of Tsukuba) * Yoshiaki Tsuda (MSC., Univ. of Tsukuba)

Domestic invasive species pose threats to the local and native biodiversity where they are introduced. We
focused on the Japanese rice frog (Fejervarya kawamurai), which is naturally distributed from the Okinawa
Islands to central Honshu, and the distribution expansions to non-native area such as the Kanto region have been
reported since the 1990s. Although their human-mediated dispersal has been suggested, their range expansion
pathways and on-going local adaptation in introduced areas are not yet well evaluated. This study aimed to clarify
patterns of range expansion of F. kawamurai across Japan by evaluating phenotypic variation and genetic
structure.

We examined 1,782 individuals from 141 sites in native and introduced areas, focusing on two phenotypic traits:
presence/absence of a mid-dorsal stripe and tympanum coloration. One individual per site was employed for
maternally inherited mitochondrial (mt) DNA variations (Cyt b, 16S, and D-loop). As a result, frogs with a mid-
dorsal stripe were detected more frequently in Kyushu and the Kanto region than other areas, whereas tympanum
coloration showed no clear geographic patterns. This suggested that the introduced individuals in Kanto may
have originated from Kyushu or the variation might be expressed as a newly adapted phenotype. Although
mtDNA variations showed a clear genetic divergence of the population in Okinawa Island, only limited variations
were obtained in Kyusyu, Shikoku and Honshu without clear geographic pattern.

We will examine samples from neighboring countries and conduct population genomics to assess genetic

structure, demography, introduction pathways and the heritability and plasticity of phenotypic polymorphisms.
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Countermeasures for transportations of live Hong Kong white lipped frog, Polypedates megacephalus, with
international cargo to Naha Port, Okinawa Island

Hiromi Miyabayashi (Island Wildlife Lab. Co, Ltd), Norihiro Kawauchi (Island Wildlife Lab. Co, Ltd) and
Mamoru Toda (TBRC, Ryukyu Univ.)

Hong Kong white lipped frog, Polypedates megacephalus, native to southern China and Indochina, has rapidly
expanded its range in Taiwan as an invasive species. In Japan, it was designated as a "foreign species to be
prevented" in the Okinawa Prefecture’s Invasive Species Countermeasure List in 2021. Unfortunately, multiple
individuals have been discovered at international container terminal of Naha New Port in recent years. To
understand the situation and possible countermeasures, we have investigated frog contaminations in
international cargos to Naha New Port since April 2022. Until December 2024, six cases involving ten frogs
(seven alive, three dead; sex undetermined) were found in empty containers and all were identified as 7.
megacephalus based on DNA sequence and body color pattern. Information from port operators and shipping
companies revealed the containers had arrived from a specific shipping company located inland of Keelung,
Taiwan. A site visit to the container yard in March 2025 suggested frogs may enter containers during washing
and drying processes. Only one frog had previously been detected from the pre-shipping containers by inspection
of the company. These findings highlight the necessity of more intensive and effective inspection system and
higher awareness of frog contamination in the shipping process under cooperation between Okinawa and Taiwan.
Nighttime surveys have been regularly conducted around possible habitats including water bodies near Naha
New Port since July 2023, but no P. megacephalus individuals have been found. Establishment of this frog in

Okinawa could threaten native amphibians, including Zhangixalus viridis, which shares similar ecological habits.
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The usefulness of figures in observing the morphology of frog tadpoles and proposals for educational materials.
Naoki Yoshida (Toshima-ku, Tokyo)

Frog larvae (tadpoles) are familiar organisms that can be easily observed in nearby waterways and are relatively
simple to rear. Their dramatic metamorphosis, occurring within a short period, makes them outstanding teaching
materials for children to experience biological growth and biodiversity in an accessible way. Additionally, when
tadpoles are identified by species and developmental stage, it becomes possible to recognize which frogs inhabit
the area and to estimate spawning periods, thereby enabling direct observation of reproductive behavior.
Nevertheless, several challenges exist: (1) illustrated references for larvae are limited, making them difficult to
use in classrooms; (2) morphology varies greatly with region, individuals, and growth stage, complicating
identification; (3) stipple sketching is too demanding for children and beginners to record observations
effectively. The presenter has collected and reared tadpoles for over 40 years throughout Japan, mainly in Aichi
Prefecture, raising them through to adulthood. Combining this experience and knowledge with painting skills
developed through model-making, the presenter created detailed three-dimensional tadpole models. These
models allow intuitive understanding of larval characteristics that are otherwise hard to convey, and they
complement live rearing and observation. Because unpainted models can be mass-produced, students can paint
them while observing living specimens, producing records with greater clarity than sketches. This poster
introduces perspectives on observation and identification gained during the modeling process and exhibits ten
species, including the Japanese brown frog (Rana japonica) and the forest green tree frog (Rhacophorus

arboreus), to propose their potential as innovative and versatile teaching resources in science education.
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A collection of 1920s toad specimens from Tokyo with the characteristics of Bufo japonicus
Masahiro Morii (Biology Major, School of Education, Waseda Univ.) and Akihisa Shirai (Musashi
High School and Junior High School)

Bufo formosus, a toad distributed in eastern Japan, has been reported to hybridize with B.
Japonicus, which is native to western Japan, in some eastern areas such as Tokyo. However, there
are few studies that describe how and when B. japonicus was introduced. We aimed to infer
whether B. japonicus was introduced in the early 20th century by examining eight toad specimens
estimated to have been collected in the 1920s around Nerima, Tokyo (“the 1920s”), and 16 toad
samples collected in the same area in the 2020s (“the 2020s”). We measured the DT/ET index,
the ratio of tympanum diameter (DT) to eye-tympanum distance (ET), which is considered a
useful index to distinguish the two species. We also compared these indices with those of three
toad groups -—Eastern, Tokyo and Western group— reported by Hase et al. (2013). The 2020s
exhibited a similar pattern to the Tokyo group. The 1920s showed traits closer to both the Western
group and the Tokyo group while none overlapped with the range of the Eastern group. This result
provides evidence that B. japonicus was introduced to Tokyo by the early 20th century.
Additionally, three dissected specimens in the collection support the possibility that B. japonicus
had been introduced as educational material, as discussed by Hase et al. (2022). Statistical analysis
also revealed a significant difference between the 2020s and the 1920s, with the latter being closer

to the Western group. Further investigation is required to discuss this difference.
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Species delimitation of Rana neba, an enigmatic brown frog from eastern Japan
Tomohiko Shimada, Koshiro Eto, Aoi Baba, Maki Sanda, Keita Yamada, Tetsuya Yamada (Aichi
Univ. Edu.), and Koshiro Eto (Kitakyushu Mus. Nat. Hist.)

Rana neba was originally described based on karyological and acoustic characteristics without
reference to other diagnostic traits; however, no comprehensive species delimitation studies have
been conducted since its description. Through analyses of nuclear genome data, karyotypes, and
mating calls, we found that the geographic distributions inferred from the two diagnostic traits
conventionally used to define R. neba—the presence of 28 chromosomes and a unique mating
call—are inconsistent with each other. Moreover, neither trait corresponds to the genetic
structures inferred from SNPs or mtDNA data. These findings indicate that the current diagnostic
traits should no longer be used for the species delimitation of R. neba. Nonetheless, phylogenetic
relationships clearly show that R. neba does not correspond to any previously recognized species.
Accordingly, we tentatively propose that the name R. neba be assigned to the genetic group
distributed in the southern part of Chubu region (Group A). The observed variation in
chromosome number is likely an intraspecific polymorphism. This group is both genetically and
geographically continuous with other groups, which we designate as Groups B and C (the latter
including the topotypic specimen of R. kyoto). Further taxonomic studies are necessary to clarify
the species boundaries between these groups and Group A. Additionally, the taxonomic status of
other populations belonging to Cluster II of the R. tagoi complex—specifically, those from the Izu

Peninsula, northern Kanto, and the Tohoku region—should also be re-evaluated in future studies.
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Genetic structure and phylogeography of Rana japonicainferred from MIG-seq analysis

Natsuhiko Yoshikawa (NMNS), Masafumi Matsui (Kyoto Univ.), Kanto Nishikawa (Kyoto Univ.), Noe
Matsushima (NIES), Tomohiko Shimada (Aichi Edu. Univ.), Koshiro Eto (Kitakyushu Mus.), Naoki Sato
(Myoko-Kogen VC), and Atsushi Tominaga (Univ. Ryukyus)

Japanese brown frog Rana japonica is a brown frog that occurs in the lowlands of mainland Japan (Honshu,
Shikoku, Kyushu) and surrounding small islands. In this study, we investigated the genetic structure and
phylogeography of R. japonica based on nuclear SNPs using the MIG-seq method. Overall, this species was
divided into three major genetic groups: the Eastern Japan group (Pacific side of northeastern Honshu +
Yamagata and Akita Prefectures), the Western Japan group (western Japan west of Shizuoka Prefecture and
[toigawa, including Kyushu), and the Niigata group (Niigata Prefecture). The Western Japan group was further
divided into four subgroups: Kyushu and the western Chugoku region, the Chugoku + Shikoku regions, the Kinki
+ Tokai regions, and the Hokuriku region. However, the boundaries between these subgroups were ambiguous.
Niigata group tended to be intermediate between Eastern and Western Japan groups but was clearly distinct
from both. Within the Eastern Japan group, the Akita population was the most differentiated, yet it was
positioned between Niigata and Eastern Japan groups in the Neighbor-Net tree and Structure analysis,
suggesting a possible hybrid origin from Eastern Japan and Niigata groups. In the other Eastern Japan group, the
central and southern populations were relatively genetically uniform, while the northernmost populations (Iwate
and northern Miyagi Prefectures) exhibited more differentiation from the others. This may suggest that during
glacial periods, when populations in northern Japan declined, refugia may have existed not only in the south but

also within northeastern Honshu.
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Genetic structure of the endangered frog, Nidirana okinavanabased on SNP analysis
Kohsuke Akita (Osaka City RCES), Dai Togane (Dep. of Biology, Keio Univ.), Kazuho Anan (Hiraoka Env. Sci.
Lab.), Yang Chun-Kai (Ilan Univ.), Takumi Matsuura and Shohei Ueda (Osaka Met. Univ.)

The genetic structure of Nidirana okinavanainhabiting the Yaeyama Islands of Okinawa Prefecture, Japan was
estimated using mitochondrial and nuclear DNA analyses. Total DNA was extracted from 89 individuals from
seven sites on Ishigaki Island (Ishigaki) and 87 from five sites on Iriomote Island (Iriomote). Phylogenetic
analysis was performed on 126 of 176 individuals based on partial sequences of the mitochondrial DNA COI
gene (562 bp), suggesting individuals derived from Ishigaki and Iriomote were monophyletic, with no clear
genetic differentiation between them. The closely related Taiwanese species, V. shyhuangi, which was previously
considered to be . okinavana, was placed in a sister group. For nuclear DNA analysis, SNPs were obtained by
MIG-seq and STRUCTURE analysis was performed on 174 individuals. As a result, Cluster 1 was predominant
on Ishigaki and Cluster 2 was predominant on Iriomote. On both islands, Clusters 1 and 2 were observed
sympatrically at some sites and some individuals possessed genetic elements from both clusters. Furthermore,
recent gene flow between study sites on each island was estimated using BayesAss. We found that the migration
rates were generally less than 5%, but in some cases exceeded 20%, suggesting remarkable biases in the
proportions of immigration and emigration. These results indicated that V. okinavana has different genetic
structures on Ishigaki and Iriomote, and both elements have come into secondary contact and hybridized in some
areas. [t was also suggested that the frequency and direction of gene flow which has occurred within each island

in recent years varies between sites.
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SNP-based distribution survey of two Pelophylax frog species in Iwate, Japan

Shohei Komaki (Iwate Medical University), Nozomi Komaki (Yahaba), Kensuke Kobayashi
(Seisen Junior High School), Koshiro Eto (Kitakyushu Museum of Natural History and Human
History), Shonosuke Shigeta (Shinshu University), Kohsuke Akita (Osaka City Research Center
of Environmental Science), Koji Tojo (Shinshu University), and Atsushi Shimizu (Iwate Medical

University)

Advances in genotyping approaches such as RADseq have enabled the extraction of tens of
thousands of single-nucleotide polymorphisms (SNPs) without prior genome information, making
high-resolution genomic surveys of non-model organisms a standard approach. However, because
these SNPs arise from anonymous fragments that we cannot yet annotate with gene-level
information, they are generally treated as neutral markers, even though some may affect
phenotypic traits. Here we show that RNA-seq-derived SNPs can provide a viable alternative. We
generated RNA-seq data for 30 individuals of two morphologically similar Japanese pond frog
species (Pelophylax nigromaculatus and Pelophylax porosus). Mapping reads to a heterologous
ranid genome yeilded 12,311 nuclear SNPs and mitochondrial gene sequences. Genotypes enabled
genetic delimitation of the species, revealed introgression in known hybrid zone, and enabled the
first revision of species distribution in northeastern Japan in four decades. Because all variants
theoretially reside in coding regions, every SNP could be annotated and we detedted 62 genes
under apparent selection and flagged candidate loci related to body-size (NACA) and adaptive
immune introgression (SF3A1). Our study shows that RNA-seq simultaneously supplies

population markers and functional insight that can expand genomic research of wild populations.
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Gonadal Development and Differentiation in Kurixalus eiffingeri

Sheng-Hsiung Lin1,3, Min-Hung Liaol, Gwo-Chin MA2, Ming Chen2, Yi-Huey Chenl, Ming-
Feng Chuang3

1 Department of Life Science, Chinese Culture University

2 Department of Genomic Medicine, Changhua Christian Hospital

3 Department of Life Sciences, National Chung Hsing University

Research on gonadal development and differentiation in animals is one of the fundamental
topics in developmental biology. This research focuses on Kurixalus eiffingeri, a native
Rhacophoridae species in Taiwan. Under controlled rearing conditions, morphological and
histological techniques were employed to investigate the stages of gonadal development and
differentiation from tadpole (Gosner stages 25-46) to post-metamorphosis frog. The aim is to
clarify the pattern and rate of gonadal differentiation and to provide a foundation for future studies
on the specie’s sex differentiation mechanisms.In morphology, gonads could first be distinguished
from the kidneys at Gosner stage 33, and ovaries and testes became distinguishable at stage 38.In
histology, undifferentiated gonads separated from the kidneys could be observed as early as Gosner
stage 26. Regarding ovaries, diplotene oocytes first appeared at stage 33. The ovarian cavity
became visible at stage 41 and disappeared after stage 46. As for testes, spermatogonia were first
observed at stage 38, and seminiferous tubules appeared at stage 39. Unlike in adult testes, the
seminiferous tubules were not yet fully formed even by the third week after metamorphosis.The
results indicate that Kurixalus eiffingeri exhibits a differentiated type of sex differentiation, with
gonads directly developing into ovaries or testes by Gosner stage 38.

Keywords: developmental Biology, tissue section, Anura, Amphibian, tadpole

98



P-26
FXFTV T VA4 OREE D BiERLOFSF L o REE &R
SEYY - (FAKET) - EXE GiskK - &F - REL)

A€ YR OMEZ, D 0TI - 720 T2 IR ICRBIRT L, PEINE It fs o AF e
EXTREZLBHB. LL, LOERDBZE~DFLGREZ LA T 203 T2 ICH] 52T,
AKifgeCcldA*F+7> V7 v 4% Y Cynops ensicauda popei % WRIC, BH T RECFEE & B4t
FEZHAGDE TR L2, £97, RCHMZHE 2 [k L HFCFES & 1 BE 22T
o, FoNTINDORMMNTZITo 7. Z ORIER, 2 TOM TRINCHKT 2 L 710 % 53
56-89% & = <, RUEHRIIFERICFo T/, coZehr b, Kozl 3 IEE S EILIICK
B RITT CLBHL 2L o7z, I HICHAERE Tk, EREVIIIC I3 % <, BRI
ZMER L W &, FREOFTEY — 7 B X D B Z & AERR X, BN I B IELICEIE T 2
Ta b7V EFY) =0 BIERARAECO HTITE B Z e300 FHAUEFHRIL, 2o
Zhtk N (L L BE S 2 AIREME A3 B 5. RIiC, HEDTERE L i 0 EMF 2 T~ 72 i, BERE
CREL R EVRRE VD BBFFHICEI LT i, M Ep b, A Il 235 o TERE R RF &
B EER 217, BRI U ZEIERF LR OMER I X W BEI NS 2 LA
MR E N7z,

Male competition for fertilization and female mate choice in Cynops ensicauda popei
Saya Miyazato (Minami-Daito J.H.S.), Atsushi Tominaga (Fac. Edu./Grad. Sch. Eng. Sci, Univ.

Ryukyus)

Females of the family Salamandridae possess a spermatheca that allows long-term storage of
sperm, and they often receive spermatophores from multiple males before oviposition. However,
the factors determining male fertilization success remain unclear. In this study, we investigated
the Okinawa sword-tailed newt, Cynops ensicauda popei, through controlled mating experiments
and field surveys. First, virgin females were sequentially paired with two males and received one
spermatophore from each. Paternity analyses of the resulting eggs revealed that the first male
contributed 56-89% of offspring, with significantly biased paternity toward the first donor. This
demonstrates that the order of spermatophore transfer strongly influences male reproductive
success. Field observations further showed that males predominated early in the breeding season,
while females became more abundant later, and that the male reproductive peak occurred earlier
than that of females. This indicates the presence of protandry in this species. The strong advantage
of the first male’s spermatophore may have played a role in the evolution of this reproductive
pattern. Additionally, experiments examining female mate choice showed that only males with
larger snout—vent length, body size, or relatively higher tails achieved reproduction. These findings
suggest that females base mate choice on male morphological traits and that male reproductive

success is jointly determined by the order of spermatophore reception and morphology.
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Reproductive strategies and adaptive evolution of Japanese newts (Cynops)
Shigeharu Akiyama (Yamawaki Urodela Reseach Lab.)

Cynops is a genus of newts, with 10 species living in China and 2 species in Japan. Previously,
the breeding season of the red-bellied newts was thought to occur from spring to early summer, as
with many other amphibians. However, we have found that the mating behavior of red-bellied
newts occurs not only in spring, but also in autumn. In this study, we compared the red-bellied
newt and the sword-tailed newt to understand the reproductive ecology of newts living in Japan.
The sword-tailed newts are genetically closely related to the southern China species thought to be
the origin of the genus and shares a common reproductive ecology. Therefore, we attempted to
compare the breeding season with the red-bellied newts. We found that the breeding and spawning
seasons in red-bellied newts are offset, whereas those of sword-tailed newts are roughly aligned
from December to March. Given that the sword-tailed newt’s breeding season of is the basis for
the entire newt genus, the many other species living in southern China also share a similar
reproductive ecology, involing gametogenic behavior followed by successive egg lying. Therefore,
the reproductive ecology of the red-bellied newts, in which gametogenesis begins in autumn, and
after surviving winter, gametogenesis and egg-lying resume in spring, is thought to have been
acquired as an adaptive evolution to allow it to live in the northernmost low-temperature region of

the newts genus.
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The function of mucus secretion for avoiding predation in Hynobius vandenburghi
Reona Otsuka and Akira Mori (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.)

Japanese salamanders of the genus Hynobiushave been reported to exhibit mucus secretion and
tail elevation as antipredator behaviors. However, few empirical studies concerning their defensive
functions have been conducted. We hypothesized that tail elevation deflects predator’s attack to
the tail, and applies noxious mucus to it to avoid predation. To test this hypothesis, we focused on
mucus secretion of Hynobius vandenburghi. In the first experiment, we compared the amount of
mucus secretion among three body parts. Mucus secretions from head, body, and tail were
obtained by stimulating each part with forceps, and weight of the mucus was measured. As a
result, tail produced significantly more mucus than the other parts. Mucus secretion from tail
could be effective for applying mucus to predators by tail elevation. In the second experiment, we
conducted a mucus application experiment with a snake predator, Elaphe quadrivirgata. Mucus
was applied to the oral cavity of the snake, and subsequent behavior and feeding performance were
recorded. Mucus-treated snakes exhibited abnormal behaviors and tended to require more time to
feed mice compared to controls. These results suggest that mucus is noxious for snakes and has a
role in predation avoidance. Over all, our results support the hypothesis that mucus secretion

functions as antipredator behavior.
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Niche differentiation in spawning habitats between two closely related Hynobius species
Ryota Morii, Shona Yasuda (Univ. Tokyo), Keita Niwa (Akita Prefectural Office), and Hiroshi
Ikeda (Univ. Tokyo)

Among most species of the family Hynobiidae, geographical distributions do not overlap. In
contrast, Hynobius nigrescens and Hynobius lichenatus exhibit widely overlapping geographical
distributions across northern Japan. We consider that this is due to the differences in suitable
spawning environments, but the details are unclear. Here, we attempted to clarify the factors
enabling the overlap of the distribution ranges between these species. First, we surveyed whether
egg sacs were spawned by both or one of the species at 238 sites. We found that 90.8% were single-
species spawning sites. Next, we measured the water depth and dissolved oxygen concentration at
their spawning sites, and found that the spawning sites of H. nigrescenswere deeper and had lower
dissolved oxygen concentration than those of H. /ichenatus. We placed their egg sacs at the single-
species spawning sites of either species and compared their hatching rates. We found that the
mortality rate of egg sacs of H. lichenatus was higher when they were placed in deep ponds.
Furthermore, we hypothesized that the high frequency of single-species spawning by H. lichenatus
in shallow ponds was due to the avoidance by H. nigrescens against the predation by H. /ichenatus.
To test this hypothesis, we reared six larvae (three from each species) to measure mortality rates
caused by predation. As a result, H. nigrescens exhibited a higher mortality rate than H. lichenatus.
These results suggest that differences in spawning habitats contribute to the overlapping

geographical distribution of these two species.
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Habitat status of japanese giant salamanders in two rivers in Okayama Prefecture
Taiyo Senoo,Reiji  Jyodai,Tomohiro = Abe,Yusuke Kawahara,Shintaro Ueno,Naoki
Kamezaki(Okayama Univ Sci.)

Andrias japonicusis one of largest amphibians in the world, distributed from central Honshu to
northern Kyushu in Japan. In Honshu, it is found in mountainous areas from Gifu Prefecture to
Yamaguchi Prefecture, with the Chugoku region being particularly well known as a major habitat
for this species. However, information on its distribution and population density is limited.
Therefore, we conducted two capturing surveys on the Kagami River, a tributary of the Yoshii
River in Kagami Town, Okayama Prefecture, and 20 capturing surveys in the upper reaches of the
Takahashi River. In both cases, the traps were set overnight and collected the following day. The
first survey at the Kagami River caught 13 individuals, and the second survey caught eight
individuals. In this survey, the captured individuals of first survey were temporarily collected and
kept in their conservation center, but the distribution of total length, weight, and body condition
changed between the first and second surveys. One possible factor contributing to these changes
is that other individuals moved from downstream to the vacant niche after the first survey. In the
Takahashi River, 116 individuals were captured, with 95 new captures and 21 recaptures. There
was a bias in the number of captures at each location, and the presence of dams and weirs may
have influenced their distribution. In the future, we need to increase the survey effort in the
Kagami River to investigate the factors affecting distribution and population size and examine the

commonalities and differences with the Takahashi River.
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Geographical distributions of Onychodactylus salamanders in central Japan

Takahiko Mukai (Fac. Regional Stud., Gifu Univ.), Kazunori Kawauchi, Takanori Kawasaki (Fukui Pref.),
Masaki Takagi (Ogaki-kita High School), Masataka Tagami (World Freshwater Aquarium), Natsuhiko
Yoshikawa (Nat. Mus. Nature and Science)

The fireback clawed salamander (Onychodactylus pyrrhonotus Yoshikawa et Matsui, 2022) is a species
endemic to Japan and distributed mainly in the Kinki region. This species often coexists with the Japanese clawed
salamander (Onychodactylus japonicus (Houttuyn, 1782)). Although these species have been reported to coexist
in the Chubu region (Gifu, Fukui, and Ishikawa Prefectures in central Japan), the details of their distribution in
this region, which represents the northern and eastern limits of the fireback clawed salamander's range, are
unknown. In this study, we investigated the detailed distribution of the two clawed salamanders in the Chubu
region using PCR-RFLP analyses. A total of 535 clawed salamanders were collected from 90 locations, and the
Japanese clawed salamander was widely distributed throughout Gifu, Fukui, and Ishikawa Prefectures, whereas
the fireback clawed salamander was restricted to (1) the area near the prefectural border between Shiga, Gifu,
and Fukui Prefectures, (2) the Nyu Mountains in the Reihoku region of Fukui Prefecture, and (3) the Ryohaku
Mountains near the borders between Gifu, Fukui, and Ishikawa Prefectures. The nucleotide sequences of the
cytb gene in fireback clawed salamanders from these regions were determined, and a molecular phylogenetic tree
was constructed. The results showed that (1) the mtDNA haplotypes of the population near the Shiga Prefecture
border were included in the mtDNA lineage of the Kinki region, while (2) those of the Nyu Mountains population
showed differentiation from the Kinki region, and (3) those of the Ryohaku Mountains were clearly divergent

from those in the Kinki region.
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Assessment of the impact of invasive raccoons on the survival and distribution of the Setouchi
salamander
Keisuke Arima (UOH), Hiroo Numata (WMRC, Hyogo), and Takeo Kuriyama (UOH)

Recent global declines in amphibians are attributed to multiple drivers such as habitat
degradation and loss, infectious diseases, and climate change, among which invasive species play
an important role. In Japan, predation on lentic-breeding salamanders by invasive raccoons
(Procyon lIotor) has been documented; however, the extent to which raccoons influence
salamander populations at a broad spatial scale remains unclear. In this study, we investigated the
potential impact of raccoons on the distribution of the Setouchi salamander (Hynobius setouchi)
in Hyogo Prefecture, where the duration of raccoon establishment differs among regions.
Raccoons were first captured in Kobe City in 1998, and their range has since expanded across
Honsyu part, while raccoons have not yet been recorded on Awaji. We predict salamander
occurrence to be lower in areas with long-established raccoon populations and higher in regions
where raccoons are absent or recently established. To test this, we surveyed 795 sites, including
abandoned farmlands and small ponds, recording salamander egg sacs and adults during the
breeding season in March 2024 and March-April 2025. We detected salamanders at 28 of 116
locations on Awaji, where raccoons haven’t been distributed, but only at 11 of 679 locations on
Honshu, where raccoons is distributed. Nevertheless, several salamander populations were found
even in areas where raccoons had been established for over a decade, suggesting that local factors

may limit raccoon impacts and allow salamander persistence.
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Conservation measures and outcomes for the Tokyo salamander, Hynobius tokyoensis: a 22-year record
Terutake Hayashi (Tochigi Assoc. Amphib. & Rep.), Nobuo Sasanuma, Namio Fukuda (Red Pine), Hiroharu
Araki, Yuki Kimura (Tochigi Assoc. Amphib. & Rep.), and Koichi Inoue (Tochigi Pref. Mus.)

In Tomatsuriyama Green Space (23.5 ha), Utsunomiya, Tochigi Prefecture, Japan, conservation of the Tokyo
salamander, Hynobius tokyoensis, has been conducted since 2002 through cooperation among the city office,
Tochigi Prefectural Museum, the volunteer group “Red Pine” of Green Trust Utsunomiya, and Tochigi
Association for Amphibians and Reptiles. Major threats are drought at breeding sites and the invasive red swamp
crayfish, Procambarus clarkii. In 2003, to secure water, a channel-shaped water body was created in the breeding
pond (24 X 14 m), and six weirs were installed along the downstream earthen watercourse (about 80 m X 1 m).
Since 2003, every autumn after salamander larval metamorphosis, eel traps have been set in the pond and
watercouse to remove crayfish. Although complete eradication has not been achieved, this effort has successfully
suppressed both population growth and the increase in body size of crayfish. From 2002 to 2006, intensive
searches for egg sacs were conducted during the breeding season (March-April); discovered sacs were
temporarily protected in laboratory and hatched larvae were released back into the breeding sites. Egg sacs
increased from 25 (from an estimated 13 females) in 2002 to 93 in 2006, after which the egg sac protection
program ended. Since 2007, monitoring has relied on minimal-disturbance visual surveys. More than 120 egg
sacs have been recorded annually since 2010, exceeding 200 (from 100 females) since 2022. The salamander was
designated a Natural Monument of Utsunomiya City in 2008, and collection or other disturbance has been

prohibited.
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Comparison of egg sac traits in Hynobius species: Relationship between hardness and water
content of egg sacs

Shona Yasuda, Ryota Morii, Shun Yamasaki (Univ. Tokyo), Toshiji Nakayabu (Takaoka Ryukoku
High School), and Hiroshi Ikeda (Univ. Tokyo)

In Hynobius nigrescens, egg sacs lack outer membrane surrounding egg jelly layer, which is
present in those of related species. Therefore, egg sacs of H. nigrescens are considered to be more
vulnerable to physical damage than those of related species. Additionally, the egg sacs of H.
nigrescens show intraspecific variation ranging from transparent to opaque. Our preliminary
research suggested that the hardness of egg sacs is different depending on their colors. We also
found that they absorbed water and became soft over time. Therefore, we considered the hardness
of egg sacs is related to their water content. In this study, we investigated the relationship between
hardness and water content within H. nigrescens and among species.We measured weight capacity
of egg sacs as the index of the hardness, and their water content. The egg sacs of H. nigrescens
showed higher water content and were softer than those of related species. In H. nigrescens,
transparent egg sacs showed higher water content and were softer than opaque ones. However,
even when water content was similar, transparent egg sacs were softer than opaque ones. These
results suggest that, while the hardness of egg sacs is related to their water content, proteins
contained in egg sacs are also different among color types of egg sacs in H. nigrescens. Hard egg
sacs with opaque color are considered to protect embryos from physical damage such as predation

and mechanical damage.
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Salinity tolerance of eggs of Hynobius retardatus in Hokkaido, Japan
Takashi Haramura and Mitsuki Takano (Dept. Env. Sci., Rakuno Gakuen Univ.)

Hynobius retardatusis a salamander distributed in Hokkaido, Japan which is a subarctic region,
and populations breed in both urban and coastal areas. To understand why some populations of
this species can breed in coastal areas, we tested the salinity tolerance of H. retardatus eggs
collected from both coastal and urban areas. At 0 ppt salinity (control), over 95% of eggs hatched
normally in both coastal and urban populations. However, survival rate of eggs was significantly
different among populations in 4 ppt and 5 ppt salinity. No eggs hatched over 10 ppt salinity in all
populations. Deformation rate was also increased with salinity level, and differed among
populations. Our results showed that eggs from coastal populations had higher survival in high

salinity compared to eggs from urban populations.
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Application of eye lens techniques to the ecological study of amphibians and reptiles
Noriko Iwai (TUAT)

In ecological studies of amphibians and reptiles, tracking individuals over time is often
necessary—for example, to understand growth histories. However, obtaining continuous growth
data from the same individuals in the wild is typically difficult. Recently, attempts have been made
to reconstruct individual life histories using the eye lens. Because the lens grows outward from the
center throughout life and consists of metabolically inert tissue, each layer retains information
from the time it was formed. Lens size correlates positively with body size, allowing estimation of
body size at each lens formation stage. This presentation introduces case studies using stable and
radiocarbon isotope ratios to reconstruct individual histories from the eye lens. In one experiment,
frogs were raised on isotopically distinct diets before and after metamorphosis. By dissecting adult
lenses from the outside inward and measuring carbon and nitrogen stable isotope ratios, we
observed a clear isotopic shift at metamorphosis. The estimated body size at the time of this shift
reflected the relative size differences among individuals, suggesting the potential to infer
metamorphic size from adult eye lenses. In sea turtles, radiocarbon isotope ratios from the lens
core were compared to marine reference chronologies shaped by nuclear testing, enabling age
estimation. Sets of body sizes and age data at different time points were inferred from lens,
allowing reconstruction of growth curves. These findings suggest that lens-based techniques
provide a novel and effective tool for reconstructing life histories in amphibians and reptiles, with

broad applicability in ecological research.
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The mechanism of behavioral reproductive isolation between Takydromus tachydromoides and an
undescribed congener

Tomohisa Nakata, Gunma Kubo (Dept. Zool. Fac. Sci., Kyoto Univ.), Shunsuke Kamiji, Kouichi
Kawamura (Fac. Bioresources, Mie Univ.), and Teppei Jono (Dept. Zool. Fac. Sci., Kyoto Univ.)

Takydromus tachydromoides, is a small lizard endemic to Japan, is distributed throughout the
country. Our research has revealed the existence of undescribed congener in Kii Peninsula. While
these two species are largely parapatric, they occur sympatrically at the boundary of their
distribution area with no apparent geographic barrier separating them. Furthermore, we have
found hybrid individuals resulting from backcrossing, which suggests the presence of behavioral
reproductive isolation between these two species. To investigate this, we conducted a laboratory
experiment focusing on the behavior they show during male-female encounters. From April to
August 2025, we collected 7. tachydromordes from Tsu, Mie and the undescribed species from
Kumano, Mie. We placed male and female pairs into a 39 X 74 ¢cm plastic arena and recorded their
behavior for 90 minutes. We created four types of pairings, combining two species and two sexes.
We focused on social behavior like foot-shake desplay or biting. These behavior were analyzed in
three phases; from the start of experiment to the first contact; during the first contact; and in
subsequent interactions. By comparing the behavior of conspecific and heterospecific pairing
across these three phases, we aim to assess whether behavioral interactions could be the basis of

reproductive isolation between the two species.
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Evaluation of the function of foot shake displays as social signals and the occurrence of dominance
hierarchy in the Japanese grass lizard

Gumma Kubo, Teppei Jono (Fac. Sci., Kyoto Univ.)

Some lizards perform a foot-shake display, a circular rotation of the forelimb, functioning as a
social signal. In several species such as the agamids with established dominance hierarchies, this
display has been reported to be a subordinate behavior. This display has been observed in the
Japanese grass lizard (7akydromus tachydromoides), suggesting that it may also serve as a
hierarchical signal and that a dominance hierarchy might exist in this species. However, neither
the social function of this display nor the presence of a dominance hierarchy had been investigated
in this species. To address this, we conducted indoor experiments from June 2023 to October 2024.
We collected the lizards from Mt. Uryu, Kyoto, and conducted two types of behavioral
experiments: paired-encounter experiment and long-term cohabitation experiment. In the paired-
encounter experiment, we found that opponents reduced their approach after observing a foot-
shake display, and smaller individuals displayed this behavior more frequently. In the long-term
experiment, aggressive interactions declined and foot-shake display increased, even as the overall
encounter rate remained stable. These findings imply that the foot-shake display in this species
functions as a submissive signal to reduce approach from others. The results from long-term
experiment are consistent with the behaviors observed in other species that possess dominance
hierarchies. Therefore, the results suggest that the foot-shake display in 7. zachydromoides is

hierarchical behavior, and that this species possess a dominance hierarchy mediated by this display.
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Does predation affect the dorsal pattern of brown anoles (Anolis sagrei) among different life stages
in Hualien County?

Lin, Man-Linl, Yang, Chun-Kai2,3

1Department of Natural Resources and Environmental Studies, National Dong Hwa University

2 General Education Center, National Ilan University

3 Center for Interdisciplinary Research on Ecology and Sustainability, National Dong Hwa

University

Body patterns are often related to social behavior, predation, and thermoregulation in faunas.
For brown anoles (Anolis sagrei), different dorsal patterns are associated with habitat selection
and sexual dimorphism. Birds, known as visual predators, are one of the main predators of brown
anoles, which often prefer larger prey. This suggests that body patterns of brown anoles may also
be affected by predators. Brown anoles are an invasive species that can be found in Hualien County.
To examine whether body patterns are affected by predators, we captured 652 adults and 493
juveniles in Hualien County from March 2023 to December 2024. We measured snout-vent length,
dewlap size. Dorsal patterns were identified and categorized into stripes, intermediate, diamond,
chevron, spotted, and none. No significant differences were found in dorsal patterns between
adults and juveniles. Similar pattern ratio between adults and juveniles suggested both faced the
same predation pressure, which linear patterns can decrease predator detection. Our results
suggested that using dorsal pattern ratios to evaluate predation pressure can prioritize removal

areas in increasing removal efficiency.
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Island Behavior? Testing the Behavioral Components of Island Syndrome in Green-spotted Grass
Lizard

Yu-Cian Fangl,2, Yu-Sing Lin1, Hsueh-Chien Cheng3, Jhan-Wei Lin1

1 Department of Life Science, National Taiwan University, Taiwan

2 Department of Life Science, Tunghai University, Taiwan

3 Department of Life Science, National Chung Hsing University, Taiwan

Island syndrome encompasses a suite of correlated evolutionary shifts in morphology, physiology,
behavior and life history in insular species or populations. While morphological and life-history
adaptations have been well documented, behavioral responses remain comparatively understudied
and context-dependent. In this study, we conducted laboratory experiments to examined
consumption efficiency, boldness, and aggression in Takydromus viridipunctatus from Guishan
Island and two mainland populations in Taiwan. Preliminary results show that consumption
duration differed significantly among populations, with the insular population exhibiting higher
feeding efficiency than the mainland populations. Boldness did not vary significantly at the
population level, although interactions with sex and body size were observed. In terms of
aggression, although the preliminary results are not yet statistically significant, the insular
population has shown a tendency toward a stronger resident effect in resident—intruder trials.
These findings indicate that these behaviors may not uniformly conform to classical predictions of
the island syndrome, emphasizing the need to refine our understanding of behavioral evolution in

insular systems.
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Variation in tail coloration and autotomy position in the lizard Plestiodon latiscutatus depending
on predator composition
Takeo Kuriyama (UOH), Taku Okamoto (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.), and Masami
Hasegawa (Toho Univ.)

Many lizard species escape predation by autotomizing their tails, which can regenerate. In
several lineages, conspicuous blue tails have evolved, presumably to divert predator attacks away
from the body. Previous tests using clay models with different tail colors provided limited insight,
because blue tails are thought to function by guiding attacks after detection. To address this
limitation, we examined the relationship between tail coloration and autotomy position in the
Okada’s five-lined skink (Plestiodon latiscutatus), whose tail color has evolved under local
predator assemblages. We predicted that blue tails would lead to autotomy occurring closer to the
tip, whereas brown tails would result in more random autotomy positions.

We studied populations from the Izu Islands and Peninsula, where predators differ in visual
abilities. Blue tails are conspicuous to snakes and weasels, whereas brown tails are less detectable
to visually acute birds. All adults in both populations eventually develop brown tails. We compared
skinks from Kozu Island, where snakes are present, with those from Hachijokojima Island, where
only birds occur. After estimating the allometric relationship between body size and tail length, we
predicted autotomy positions. Results showed that in Kozu, smaller individuals autotomized at
more distal positions, while no clear pattern was found on Hachijokojima. These findings suggest

that blue tails indeed guide predator attacks toward expendable distal portions of the tail.
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Is the Plestiodon latiscutatus distributed on the North foot of Mt. Fuji?
Taqumori R. Miyu, Shimpei F. Hiruta and Yasuaki Hirai (FINB, Showa Med. Univ.)

This study presents the results of a classification survey of lizards collected at the northern
foothills of Mt. Fuji, conducted as part of an amphibian and reptile distribution survey in the area.
Previous studies (Okamoto et al., 2006) have shown that Plestiodon latiscutatus is limited to the
Izu Islands and the Izu Peninsula, and its boundary with the closely related P. finitimus exists along
the lower Fuji River, Mt. Fuji, and the Sakawa River. In 2023, an individual of the genus Plestiodon
was collected at the northern foothills of Mt. Fuji and morphologically exhibited characteristics of
P. latiscutatus. To investigate the possibility of a range expansion due to global warming, a full-
scale survey was initiated in April 2025. This presentation summarizes the results of the analysis
of seven individuals obtained from this survey.

As the species cannot be completely distinguished by traits, genetic analysis was carried out using
the 16S rRNA region of mtDNA. The results showed that all individuals belonged to the DNA
clade of P. finitimus. Generally, mtDNA is maternally inherited and reflects information from only
a single gene locus, making it unable to fully capture the overall genetic diversity of a population
or the history of past hybridization and gene introgression. For more detailed analysis in the future,
we will continue with additional studies using nuclear gene loci, along with expanding the survey

area and increasing the number of samples.
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Predicting the Responses of a Forest Lizard, Scincella formosensis, to Climate Change Using a Mechanistic Model
Ya-1 Wang', Shu-Ping Huang’

'Department of Biological Sciences, National Sun Yat-sen University, Taiwan

Global warming imposes the dual challenges of rising temperatures and water scarcity on animals, particularly
impacting forest lizards that inhabit cool, moist microclimates. Climate change may affect these lizards by increasing
dehydration risk and physiological stress. Previous modeling studies mostly focused on temperature effects on lizards,
neglecting water availability as a factor. This study aims to predict the effects of climate change on a forest skink, Scincella
formosensis, a species active in the cool seasons in Taiwan. The objectives are to: (1) quantify dehydration effects on
exploration behaviors at 20° C and 25° C in the laboratory experiment; (2) monitor the temperature and humidity
conditions in habitats; and (3) simulate behavioral performance under varied climate (temperature and humidity)
scenarios. The results show that: (1) exploration behavior of the lizards decreases at 20° C compared to that at 25° C,
suggesting that reduced metabolism could alleviate the impact of water shortage at low temperatures; as dehydration
level increases, exploration behavior correspondently decreases; (2) field soil temperatures remain below 30° C, and
fluctuations in relative humidity vary among seasons; (3) the model predicts soil temperatures well and thus has potential
to predict microclimate conditions in the field. We are currently increasing the dehydration levels imposed on lizards in
the experiment to quantify the interaction between temperature and dehydration effects on the behavior, which is
essential data for improving predictions of S. formosensis responses to climate change.

Key words: reptile, skink, drought, water stress, dehydration
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Spatial distribution and breeding hot spots of invasive green iguana (Jguana iguana) in Taiwan
Shih-Bin Tsai (RCAT, Taiwan)

Since 2004, when the first green iguana (lguana iguana) was discovered in Taiwan, its
population has expanded rapidly, increasingly threatening local ecosystems, agricultural
production, and residents' daily lives. The current "quantity-dependent" removal strategy focuses
efforts exclusively on high-density areas, failing to account for the species' broader spatial
distribution and breeding patterns. In March 2025, the Reptile Conservation Association of
Taiwan (RCAT) partnered with the Forestry and Nature Conservation Agency to conduct
comprehensive population monitoring and identify new invasion sites. Using visual surveys, RCAT
records total individuals within 100-meter ranges at each site, while specifically documenting
nesting burrows and mating displays to identify breeding hotspots. To date, researchers have
completed 77 survey days across 12 counties, covering 364 sampling sites. Green iguanas or
breeding burrows were detected at 171 sites across 10 counties (excluding New Taipei City and
Miaoli County). Notably, Hualien County reported its first green iguana sighting, indicating
continued range expansion. RCAT plans to complete all surveys by year's end to provide
comprehensive data on green iguana distribution and breeding hotspots. This information will be
crucial for revising eradication strategies to control or delay green iguana expansion throughout
Taiwan.

Keywords: green iguana, invasive species, breeding hot spots, eradication
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Ecological impact and countermeasures for the invasive green anole in the Ogasawara Islands.
Mitsuhiko Toda, Japan Wildlife Research Center

The invasive green anole had widely spread across Chichijima and Hahajima islands in
Ogasawara by the 1990s, causing significant declines in insect populations and other native species
due to predation. On the uninhabited island of Anijima, the green anole was first recorded in 2013,
and its establishment in the southern part of the island was confirmed at that time. Although
control measures such as adhesive traps and fencing have been continuously implemented on
Anijima, the distribution areas of the anole have expanded, and its population density has
increased. Concurrently, the distribution areas of many insect species (e.g., the endemic weevil
Ogasawarazo rugosicephalus) have been observed to shrink. Currently, a protected area
surrounded by fences has been established in the northwestern part of Anijima to prevent the
invasion of green anoles and to safeguard native insects and other species. Additionally,
monitoring efforts are ongoing to assess the invasion status of islands where the green anole has
not yet been detected. Wiping plant leaves with wet gauze and analyzing environmental DNA is
considered a potentially effective method for detecting the presence of anoles. Efforts are
underway to verify efficient sampling methods. Furthermore, the development of capture methods
is also crucial. In addition to the current adhesive trap method, experimental development of
dispersible traps, lure-based traps, and chemical methods is being conducted as alternative

approaches.
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A field trial on thermal attraction of non-native green anoles

Naho Mitani, Takumi Kikuchi, and Hayato Nonami (Coll. Bioresour. Sci., Nihon Univ.)

This study involved preliminary lab experiments and field observations to examine thermal
attraction in the green anole (Anolis carolinensis). In the laboratory, each lizard was placed on an
aluminum plate (100 X 25 cm) with temperature gradients simulating seasonal conditions in the
Ogasawara Islands. Over a 3-hour observation period, lizard positions and substrate temperatures
were recorded. Under warm conditions, individuals moved continuously while selecting
temperatures ranging from 28.2° C to 36.8° C. In contrast, under cool conditions, lizards
preferentially occupied the highest available temperatures (24.0° C-28.5° C) and tended to
remain stationary once they were within their preferred thermal range. These findings suggest that,
during the cool season, individuals may be attracted to artificial heat sources within the habitat.
To test this hypothesis, an eight-day field survey was conducted on Chichijima Island in March
2024. Heat mats (90 X 180 cm) were located at four forest-edge sites and monitored using time-
lapse cameras. Fifteen PVC pipes (halved; 5 cm in diameter, 60 cm in length) were positioned
along the heating elements. A total of 146 visits to the mats by A. carolinensis were recorded, with
a cumulative stay duration of 22 hours and 35 minutes. The median (IQR) duration per visit was
7.8 minutes (3.4-17.4 minutes). These results indicate that the short-term placement of artificial
heat sources under field conditions does not strongly promote prolonged occupancy, suggesting

limited thermal attraction.
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Development of a Biomimetic Enclosure for the Yellow-headed Water Monitor (Varanus
cumingi): Integrating Welfare Enhancement with Exhibit Functionality
Mark Baker, Happy Guo, Ting Siou Chen (Wanpi World Safari Zoo)

Recent studies reveal reptiles possess advanced cognitive abilities and are affected by enclosure
quality. To improve welfare for the Yellow-headed Water Monitor (Varanus cumingi), a
biomimetic, rainforest-inspired enclosure was designed to encourage natural behaviors and reduce
stress. Following implementation, the lizard showed increased activity, no abnormal behaviors,
and demonstrated learning abilities beyond expectations. Visitor engagement also improved.
These results highlight the importance of enriched, species-appropriate environments in
promoting reptile welfare and educational value.Keywords: Environmental enrichment, animal
welfare, exhibit animals

Keywords: Environmental Enrichment, Animal Welfare, Exhibited Animals
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Does boldness promote gecko invasion? A comparative study on the personality of Hemidactylus
frenatus and Hemidactylus bowringii,
Wan-Ting Lu (LS, NTNU), Si-Min Lin (LS, NTNU), Hsi-Cheng Ho (IEEB, NTU)

Animal personality describes consistent individual behavioral tendency across time and
situations. Boldness is a personality trait associated with how animals respond to potential threats
or unfamiliar environments. Literature suggests that boldness improves fitness in novel
environments and is thus often prevail at the expansion front of species. In Taiwan, the invasive
gecko Hemidactylus frenatus has been gradually expanding northward from the south. The
objective of this study is to investigate whether individuals at the expansion front show greater
boldness. Based on Taiwan Biodiversity Information Alliance (TBIA) records, we categorized
populations into front (first recorded within five years) and core regions (present for over 20 years),
and collected individuals from each. Native H. bowringii was sampled alike from nearby sites as a
congener contrast. Boldness was sequentially assessed through exploration, neophobia, and
problem-solving related tasks over three days in a 50 X 50 X 20 cm acrylic arena. We derived
latency to emerge, movement distance, object contact delay, and detour success using video and
tracking software, and used these behavioral indices to evaluate individual boldness. Hemidactylus
frenatus is expected to be bolder than H. bowringii, especially at the invasion front, while H.
bowringii to show consistent personality across populations.

Keywords: animal behavior, animal personality, boldness, gecko, invasion biology
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Exploring habitat requirements of the endangered Miyako grass lizard, Takydromus toyamai

Hiroo Takahashi, Masasi Mimura (Jpn. Wildl. Res. Cent.), Takeshi Terada (Jpn. Wildl. Res. Cent./ Okayama
Env. Conserv. Fdn.), Hitomi Asato (Grad. Sch. Eng. Sci., Univ. Ryukyus/ Okinawa Churashima Fdn.), and
Mamoru Toda (TBRC, Univ. Ryukyus)

Takydromus toyamai (Lacertidae), endemic to the Miyako Islands, was once commonly seen throughout its
range, however it had declined rapidly since the 1980s or 1990s. Consistent deterioration and losses of the
suitable habitats, predation by invasive carnivores, insecticides, and illegal collection are considered as the major
causal factors. Currently, grasslands, which serve as potential habitats of the species, are found throughout its
distribution range, but it is presumed that most of the areas do not meet the necessary conditions to be suitable
habitats for the species. In this study, we aimed to identify the critical habitat factors that enable the lizard to
establish stable populations. We compared vegetation conditions, prey abundance, and moisture levels between
high-density and low-density sites of the lizard, using accumulated data from previous surveys. In the results,
there were no remarkable differences in the physical structure of vegetation or potential prey resource abundance.
On the other hand, moisture conditions near the ground (measured by the rate at which a damp sponge dries)
tended to be lower in low-density sites compared to high-density sites. Since eggs and hatchlings are vulnerable
to dehydration, maintaining high moisture levels in habitats is crucial. However, this requirement may not be
adequately met in most grasslands at present. This suggests that management measures to supply litter layers
and understory vegetation to maintain high habitat moisture levels would be effective for the conservation of this

species.
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Density-dependent life history traits of Takydromus toyamar: implications for conservation
Hitomi Asato (Grad. Sch. Eng. Sci., Univ. Ryukyus/ Okinawa Churashima Fdn.), Hiroo Takahashi, Masashi
Mimura, Mitsuhiko Toda (Jpn. Wildl. Res. Cent.), and Mamoru Toda (TBRC, Univ. Ryukyus)

Takydromus toyamai, a grass lizard endemic to the Miyako Islands of the Ryukyu Archipelago, has been rapidly
declining in recent years and is regarded as one of the most endangered reptiles in Japan. This species had been
quite common in the grassy zones in various environments in the past. Recently, only a few individuals were
found at most places, and high-density populations were very limited. Previous studies have shown that there is
no obvious difference in the vegetation environment between low and high-density populations. These suggest
that the high-density condition itself plays a significant role in stable population maintenance. Therefore, we
examined effects of the population density on life history parameters related to reproduction and survival. The
results showed that scores of multiple life history parameters were better in the high-density population than in
the low-density population. Juvenile growth rate was significantly higher in the high-density population (0.24
mm/day) compared to the low-density population (0.13 mm/day). Furthermore, many females that hatched in
early spring began to reproduce within the same year in the high-density population, whereas such females were
not detected in the low-density population. These results suggest that a population declining would have
disrupted innate life cycle by reducing multiple life history parameters, which may further affect population
stability. In the future conservation measures on 7. toyamai, it is essential to consider not only the removal of
factors that directly cause a reduction in population numbers, but also the density-dependent effects on

population maintenance.
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Competitive interactions among three gecko species (Hemidactylus frenatus, H. bowringii, and
Gekko hokouensis) foraging under artificial light
Po-Yen Fei (IEEB, NTU), Hsi-Cheng Ho (IEEB, NTU)

In urban and suburban areas of Taiwan, three nocturnal gecko species—Hemidactylus frenatus,
H. bowringii, and Gekko hokouensis—are commonly observed foraging aggregately near artificial
light. Such a tendency may result from learned associations between light and phototactic prey,
though the underlying mechanisms in geckos remain unclear. Moreover, such aggregation imposes
sympatric foraging among multiple individuals, potentially leading to intra- and interspecific
competition, yet these competitive interactions have not been systematically quantified. This study
aims to answer three questions: (1) Are geckos attracted to illuminated areas due to the light itself
or the presence of prey? (2) How do they compete on shared foraging walls? (3) Which species
possesses a competitive advantage? To investigate, we conducted laboratory experiments,
applying a 2 X 2 factorial design (light/food) across six gecko pairings (intra-/interspecific). From
19:00 to 22:00, we recorded geckos’ positioning, aggressive behavior, predatory performance, and
contest outcomes. We hypothesized that the prey, but not the light itself, attracts geckos to
illuminated areas. Furthermore, we expected both interference and exploitative competition to
occur, with H. frenatus exhibiting greater competitive advantage. Preliminary data suggest that
artificial light alone does not alter geckos’ position, and that G. hokouensis displays greater
aggression and win rates.

Keywords: geckos, invasive species, artificial light, competition, aggressive behavior
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Habitat Preferences and Competition Among Urban Gecko Species
Wei-Min Wu (IEEB, NTU), Yun Ho (EOHS, NTU), and Hsi-Cheng Ho (IEEB, NTU)

Urban land use forms a gradient, altering microhabitat structures, which may influence habitat
use and affect gecko animals. In Taipei, three urban-dwelling geckos, Hemidactylus frenatus, H.
bowringii, and Gekko hokouensis, are commonly found on artificial structures and show potential
microhabitat preferences. Observations suggest H. frenatus has replaced H. bowringii in urban
cores over the past decades, while G. hokouensis remains at suburban area. We aim to validate
such patterns with systematic surveys, meanwhile resolve the causation. We hypothesize that H.
frenatus and H. bowringii both prefer open, urbanized habitats and utilize similar resources,
leading to competitive exclusion, whereas G. Aokouensis favors enclosed environments and thus
avoids competition with the other two. From September 2024 to June 2025, we conducted surveys
at five selected sites across urbanization gradients, recording species composition and
microhabitat features. Preliminary results show that H. frenatus dominates urban cores, G.
hokouensis prevails in less-urbanized areas, and H. bowringiiis rare. All species primarily occupy
vertical artificial surfaces, yet differ in the surrounding green coverage and openness. We will
conduct indoor experiments to test if wall openness presents a key factor of their microhabitat
preference. This study aims to clarify how habitat preference and interspecific competition jointly
shape urban gecko distributions.

Key words: Urbanization Gradient, Spatial Structure, Habitat Preference, Interspecific
Competition, Gecko
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Distribution, physical conditions of habitat, and microhabitat use of the littoral skink, Emoia atrocostata, in the
Ryukyu Islands, Japan

Mamoru Toda (TBRC, Univ. Ryukyus), Takahide Sasai, Hitomi Asato (Grad. Sch. Eng. Sci., Univ. Ryukyus/
Okinawa Churashima Fdn.), Takumi Yamamoto (Sci., Toho Univ./ Grad. Sch. Eng. Sci., Univ. Ryukyus)

Emoia atrocostata, which is widely distributed in Southeast Asia and the Western Pacific, has peculiar lifestyle
with primarily inhabiting rocky shore and mangrove forests. While diet, reproductive cycle, growth, and maturity
has been studied, there are little knowledges about physical condition of the habitat and microhabitat use in this
species. Here, we conducted distribution surveys at 69 sites covering the entire coast of Miyakojima Island in
2020 and 2023, and examined physical environmental conditions determining its occurrence. We also conducted
repeated census surveys in the known habitats to clarify their microhabitat use. In the distribution surveys, six
environmental variables (amounts of boulders, artificial stonework, sandy substrate, and artificial structures, and
coast direction and wave exposure) were recorded. In the repeated line censuses at two sites, height and distance
of the observed lizards from sea level were recorded. A total of 107 individuals were recorded at 20 sites. The
number of individuals recorded per unit time was greater on the lagoon islets than on Miyakojima coast, and
multiple logistic regression analysis showed that this skink more frequently occurred in the coasts with boulders
and faces south. In their habitats, they were recorded more frequently in the intertidal zone at low tide, and 61%
of the total 131 individuals were recorded in the intertidal zone. These findings revealed that E. atrocostata
occurs on the coasts with certain conditions, and that their distribution is discontinuous. In their habitat they

actively move to the intertidal zone at low tide for activity.

126



P-54
FRHRZE O WEAIRIEIC BT B S b b A S OBMRS
WIS (20 BEE/FERA - Bt - BT) - WA - FEAS (30 BHE)

fE T ICk T 2 ZHEER ORI, AT CiRBHEREZRML, ~0MRLED 5 L
T, 5HBORES L UCHNIFEOREICER RIEHOARE D 203, T, KiEECE T 2R
TSR SHEO BRSO EENZIAKBA I FRLELTCOAMTH L. Ivathy

(Emoia atrocostata atrocostata) \IVG K EHERGIRICIA K i3 2O b A 7rch b, =i
HEPRBONMIBICH 72 5. EdiiEE ClRAEBMDSIRE X n, HEBIRD O BE0 o Fant
FIEEINTWDEDOD, BHAERICET2HMAIZZ L, RIFFE T, WilsE o kiR <
3NTHEHEB L, BHHGIBREINEL 2. FE M 1 <73 25% 60x30X36cm, 90X 50X 50cm,
120 x50 X50cm D/KIGICINAE L, SAKICEIIT EANZF V7T 4 P 2RE L. EiRkI3E
M8 22° C (XFRIK15° C, EFfHKE 29° C) THEFFL 2. 202545 H 17 H25 8 A
10 Hofic, #&F 8 oINS HERE X 41, [Fl—{E{kIc X 2 EEONERE 137 32 B (#iPH 29—35
H), 1Y 7 0 ofESIEIE 2ficd o7z IEHEI 6 (3 7 7 v F) O FHH 4 X3 EE 16.1mm

(15.4—16.6), %Ef%8.9mm (8.8—9.0), HHE 0.8g (0.8—0.9; N=4) THo7=. 5 H 17 HICFE
O X 700 2 il % PR 25.3° C (20.6—26.9) THIIL72& 2 5, 79 HTHML L, $hikoik
F A4 XIFEAE 31mm, JB& 55mm, {KH 0.59g 35 X 18 0.64g TH > 7=,

Ex-situ conservation efforts for the littoral skink (Emoia atrocostata) at Okinawa Churaumi
Aquarium

Takahide Sasai (Okinawa Churashima Fdn. / Grad. Sch. Eng. Sci., Univ. Ryukyus), Shu Yamazato,
and Kazuki Hirano (Okinawa Churashima Fdn.)

Understanding reproductive ecology under captive conditions provides valuable information
difficult to obtain in the wild. Such knowledge deepens our understanding of the species and
provides important insights for future conservation and field research. In addition, aquarium-
based exhibition and outreach are effective tools for communicating the species' status and
conservation importance to the public. Emoia atrocostata atrocostata is a coastal skink widely
distributed across the tropical western Pacific, with the Miyako Islands marking the northernmost
limit of its range. In these islands, the species occupies limited habitats and is listed as a
conservation target due to concerns over population decline. However, little is known about its
reproductive ecology. In this study, three pairs were kept at Okinawa Churaumi Aquarium to
collect reproductive data. Each pair was housed in a different tank (60 30x36 cm, 90 X 50 X 50
cm, 120x50%50 cm), equipped with UV lamps and basking lights. Room temperature was
maintained at an average of 22° C (15° C minimum in winter, 29° C maximum in summer).
Between May 17 and August 10, 2025, eight oviposition events were recorded. The average
interval between clutches from the same individual was 32 days (range: 29-35), with two eggs per
clutch. Six viable eggs (three clutches) averaged 16.1 mm (15.4-16.6) in length, 8.9 mm (8.8-9.0)
in width, and 0.8 g (0.8-0.9; N=4) in weight. Two eggs laid on May 17, incubated at 25.3° C
(20.6-26.9), hatched after 79 days. Hatchlings measured 31 mm snout-vent length, 55 mm tail
length, and weighed 0.59 g and 0.64 g.
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On the notes of the Gekko genus newly found from the Matsu Islands, Taiwan
Shan-Dar Tao (NMNS) , Chia Hung Hsieh (UFFNC, CCU), Hsi-Cheng Ho (IEEB, NTU),

The unidentified Gekko species in Kinmen and Mastu was recorded back in 1997. In previous
research in 2022, the population from Kinmen Island was identified as Gekko melli (Vogt 1922).
During the herpetofauna survey in Matsu in 2022, we found a newly recorded Gekko species
(Gekko sp2) that is morphologically distinct from the previously recorded one in 1997 (Gekko
spl). Based on its morphological characters, we identify this species as Gekko chinensis (Gray
1824). The current known distribution of this species is limited to two islands in Juguang township,
Matsu. However, these localities were very close to the major harbor of each island, respectively.
We still lack decisive evidence to determine whether this species has recently invaded into Matsu
Islands. Based on the published literature about the herpetofauna in the adjacent regions, the
remaining unidentified Gekko species may belong to Gekko subpalmatus complex as well. Further
research on the morphological identification of the unidentified Gekko species in Matsu and the
phylogenetic relationship between G. melli in Kinmen Island and other members of G.
subpalmatus complex still requires further confirmation.

Key words: Gekko chinensis Gekko melli, Gekko subpalmatus complex, Matsu, newly

recorded
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Thermal Effects on Activity Performance in Hemidactylus frenatus and Hemidactylus bowringii
Jin-Yen Chen (TFG), Shan-Dar Tao (IEEB, NTU), Hsi-Cheng Ho (IEEB, NTU)

In Taiwan, two Hemidactylus species live in human-modified environments. The invasive

Hemidactylus frenatus, historically only found in the south, has expanded northward in recent
years with a growing population; contrastingly, the native the once widespread Hemidactylus
bowringiiis experiencing a population decline. Based on their origins and geographic distributions,
differences in optimal temperature may underlie this trend. As nocturnal ectotherms inhabiting
urban areas, their physiological and behavioral performance is particularly sensitive to thermal
changes. Rising urban nighttime temperatures from global warming and urban heat island effect
may therefore modify interspecific competition, thereby altering population sizes and distributions.
We hypothesize that, among the species, H. frenatus exhibits a higher thermal optimum that aligns
better with current northern-city nighttime temperatures across two activity traits: long-term
activity level (associated with foraging success) and short-term sprint speed (relevant to predator
evasion).
We conducted two experiments at six temperatures between 18° C and 33° C, using 12
individuals per species. We quantified activity levels via video recordings and measured sprint
speed on a 100 cm track. Data were analyzed in R using the rTPC package to generate thermal
performance curves (TPCs) and to estimate indicators including optimal temperature,
performance breadth, and thermal limits, with which we the hypothesis.

Key words: Hemidactylus frenatus, Hemidactylus bowringii, Thermal performance curve,

activity, invasive species
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Color use in dim light: Does ventral coloration of a nocturnal gecko Gekko sp. have a function in
intraspecific communication?

Taisei Komatsubara and Teppei Jono (Fac. Sci., Kyoto Univ.)

In many animals, body coloration is not an effective visual signal at night when visual
information is limited. However, nocturnal geckos can perceive color even in dim light, suggesting
that their body coloration may serve as a visual signal under low-light conditions. Gekko sp.
(known as Nishiyamori in Japanese) is a suitable species for studying this, as its conspicuous yellow
ventral coloration stands out from its congeners. This study tests two hypotheses in Gekko sp.: (1)
individual variation in body coloration serves as a quality signal, and (II) conspicuous coloration
facilitates the recognition of conspecifics. First, we examined correlations between the intensity of
ventral coloration and quality indicators, such as body condition index and bite force. We found
no significant correlations, so the hypothesis that body coloration signals individual quality was
not supported. Second, we compared the frequency of interactions with conspecifics under two
experimental conditions: one with blue light, which made their body coloration less visible, and a
control with white light of the same intensity. The interaction frequency was lower in the blue-
light condition. Furthermore, a visualization model of Gekko sp. showed that the ventral coloration
had sufficient contrast against the dorsal surface to be distinguishable under relevant lighting
conditions. These results support the hypothesis that the conspicuous body coloration of Gekko
sp. may enhance the detection of conspecifics, thus increasing the frequency of intraspecific

communication.
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Dropping behavior during escape in Gekko tawaensis
Rin Kamiya and Noriko Kidera (Grad. Sch. Sci. Eng., Okayama Univ. Sci.)

Lizard escape behavior exhibits various patterns, including running, jumping, dropping, or
combinations of these. The escape behavior is influenced by species traits and environmental
factors such as temperature, humidity, and vertical position. This study focuses on the dropping
behavior as an escape strategy in Gekko tawaensis, investigating its frequency and related factors
in terms of seasonality and microhabitat. Field surveys were conducted over a six-month period
from October 2024 to August 2025 (excluding winter and the rainy season), for a total 12 nights
at approximately two-week intervals. The same observer slowly approached a gecko and stimulated
their hindlimbs up to five times using a long stick in order to induce gecko escape responses under
as consistent conditions as possible. Observed behaviors were categorized as dropping, running,
or immobility. We also recorded the type of substrate the gecko was on and its height. Temperature
and humidity were also recorded every 30 minutes. Our results showed that approximately 70% of
G. tawaensis (42/59 individuals) exhibited dropping behavior, significantly more frequent than in
G. japonicus (29/82 individuals). This suggests that dropping is a primary escape strategy for G.
tawaensis. Both species showed seasonality in their dropping response, but the patterns were
different. In spring and summer, G. tawaensis dropped more frequently, whereas the rate of
dropping was low in autumn. In contrast, G. japonicusshowed a relatively high frequency in spring,
with lower frequencies in summer and autumn. These results may indicate that environmental

factors affecting the dropping behavior differ between these species.

131



P-59
KSR REST s A W75 25 MR ELRE W (Eutropis multifasciata) K5y BB EFREIT AN E
Sivapushanam Karthy, &R, EMRE. ERE (BZFILKRBEYRIER)

SR 588 TUBRT 2 B & O IR, BEE ST AR B iy A0 e SO /2 B B B OR B 1 BB AT, A 2 B g 1 bt 7
1R HARTERE BB K 0 G TR oK, PTRELLIR AR PR ST 018 LU BR BE IR - R A3 (L BE 2 UK, FRAM LAS A 2 A b
W (Eutropis multifasciata) Ryt SRR, JEREELIT R M TEIR, BRETHR K EE ) A5 8 AT 26 3R B,
DU (R o A RE RSB i ST L, ZE BB B b, A LU e 1 s i AR A AR PRAR B ([ iR 188 4) I AT 2%
58k, WLARATFEEE (Preferred body temperature, Tpref) Bl EifiT A E A 18RS, AR LK T 522,
AT EEES © (1) MM 7E SRR B LIRAE T, AR EEBREE HR Y Tpref 5 (2) FFAS AR 14 M7
W, CfE Tpref #iFE AL T AP AVERRRIR, PR REUR © (1) TR LIREET, (BRI MR
Tpref #ilf M2 1 (2) TERBUKIRIET, RIEZMEMHERRT Tpref #HEBZEMME2 MY 5 (3) BAAK
REAHEE, RIEEZEMETEEN KR ) TR K, RHER Sy IR BB R, SR IR S 5 50 % SR LUBR 8 5 L i
R, SR R RN A WA SR B )N T RETE RS R A BT B K 43 R A7 2 [ T BT (Trade-off),

BRSHGR] © RESEE, fRAFfS. 2. Wb, fSRFaE

Effect of dehydration on the hydrothermal behaviours of a viviparous skink, Many-lined skink (FEutropis
multifasciata)
Sivapushanam Karthy, Yue-Lin Cai, Ya-I Wang, Shu-Ping Huang

Department of Biological Sciences, National Sun Yat-sen University

Climate change has already caused adverse effects on many animals, and simulating the ecological responses
of wildlife is an essential aspect of management and conservation. Viviparous female lizards have stringent
requirements for temperature and water during pregnancy and may be more sensitive to changes in these factors
than oviparous species. Using the invasive species Eutropis multifasciata as a model, we measure biological traits
(morphological, physiological, and behavioral) and examine how dehydration stress affects behavioral
performance, providing baseline data for future ecological simulations. In the laboratory experiment, we quantify
the effect of water stress on the behaviours of female skinks in two physiological states (pregnant vs non-
pregnant) using two behavioural proxies, the preferred body temperature (Tpref) and water conservation
behaviours. We address the following objectives: (1) measure the Tpref of females in a thermogradient under a
non-stressed, post-prandial condition (i.e., after feeding), (2) assess the dehydration effect on the females by
quantifying the range of Tpref and the length of exploration time in the behavioural chamber. The preliminary
results show that (1) under the post-prandial condition, there is no significant difference between females in the
pregnant and non-pregnant state in their Tpref range, (2) under dehydration conditions, non-pregnant females
selected a significant lower Tpref range than did pregnant females, (3) compared to hydration state, non-
pregnant females were less active and spent a majority of the time inside the shelter in response to dehydration
stress. We are collecting more data to validate the above findings. Overall, these preliminary findings indicate a
potential trade-off in pregnant females between thermoregulatory needs and water conservation under
dehydrative stress.

Keywords: Climate change, Preferred Body Temperature, pregnancy, digestion, thermoregulation,
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Population differentiation and taxonomic status of the genus Lepidodactylusin Taiwan
Yung-Hsiang SHEN1, Chin-Chia SHEN1, Tzong-Han LIN1, Si-Min LIN1

1.Department of Life Science, National Taiwan Normal University, Taipei, Taiwan

Lepidodactylus lugubris is a hybrid - origin, parthenogenetic species whose population
structure comprises multiple clonal lineages. In Taiwan, it has long been regarded as a native
species. It was not until recent years, due to its ongoing colonization worldwide, that its true
identity as a potentially invasive population began to be recognized. In this study, we analyzed the
genetic structure of the Taiwanese population using mitochondrial ND2 gene sequences. We
integrated sequence data and sampling locations from previous studies to construct a haplotype
network to infer the possible origin of the Taiwanese population. Our analyses reveal that the
Taiwanese population includes three closely related haplotypes, but the most similar haplotype is
distributed across multiple regions, which makes it difficult to determine the exact origin of the
Taiwanese population. Lepidodactylus yami, is a bisexual species endemic to Lanyu (Orchid
Island). Since its initial morphological description, no further studies have been published.
Recently, we discovered an undescribed, bisexual Lepidodactylus species on Lanyu. This new
species is clearly distinct from both L. fugubris and L. yamiin phylogenetic trees based on ND2,
RAGT1, and PDC sequences. Its sister species is L. pantai, a species widespread across Pacific
islands, with which it shows an 8% divergence in the ND2 sequence. The number of scales above
the rostral scale and the acoustic characteristics of this new species also differ from L. /ugubris and
L. yami. Further integration of genetic, morphological, and acoustic data is planned in order to

clarify the taxonomic status of this species.
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Geographic pattern in the genetic diversity of the Goniurosaurus kuroiwae species group
Takaki Kurita (Nat. Hist. Mus. Inst. Chiba) and Mamoru Toda (Trop. Biosph. Res. Cent.)

The genetic diversity of island populations is shaped by the interaction between past
geohistorical changes and current geographical constraints. We performed reduced-
representation sequencing on 13 populations across seven species of the eyelid gecko genus
Goniurosaurus, endemic to the Central Ryukyus, to reveal their levels of genetic diversity
(individual observed heterozygosity, Ho) and its geographic pattern. Our results showed that Ho
considerably varied among species and populations (3.7x10%-11.1x10*). The primary
determinants were inferred to be the size of the distributional range and the land-bridge
connectivity with Okinawajima Island, the largest island in the region, during the late Pleistocene
low sea-level periods. Populations on small islands that were connected to Okinawajima during
this period (i.e., Tokashikijima, Akajima, and Iejima) exhibited an increase in genetic diversity
that surpassed the effects predicted by their current areas or hypothesized range expansions during
the late Pleistocene. Regarding to G. sengokui, which is distributed in Tokashikijima and Akajima,
ABBA-BABA tests suggested that their disproportionately high genetic diversity for their island
sizes resulted from evolutionary-scale genetic enhancement via past gene flow from G. kurorwae.
Conversely, populations on islands that remained isolated by seas deeper than 120 m (i.e.,
Tonakijima, Kumejima, Theyajima) displayed significantly lower Ho than those on islands that are
similar-sized but formerly connected to Okinawajima. This finding was congruent with their
higher extinction risk categories on the Red List of the Ministry of the Environment, Japan. These
findings highlight the importance of incorporating geohistorical connectivity into genetic

assessments for the conservation of island biota.
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A past long distance dispersal clarified by a mitogenomic phylogenetic analysis of East Asian
Plestiodon (Scincidae, Squamata)

Taku Okamoto (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.), Kota Okamoto (Natl. Mus. Nat. Sci.),
Takumi Yamamoto (Toho Univ./Ryukyu Univ.), Shan-Dar Tao (Natl. Mus. Nat. Sci. Taiwan),
Kazuki Kurita (Chiba Pref. Univ. Health Sci.), and Mamoru Toda (Ryukyu Univ.)

The DNA sequences of the whole mitochondrial genomes (mitogenomes) excluding the control
region were determined for 42 samples of the ten species of scincid lizards of the genus Plestiodon
occurring in Japan, and the mitochondrial gene genealogy of the East Asian Plestiodon was
reconstructed on the basis of the mitogenomic dataset. A comparison with a species phylogeny
based on five nuclear DNA fragments revealed that P. /atiscutatus, a species distributed on the [zu
Peninsula of the Japanese Main Islands, was a sister to the clade consisting of P. japonicus and P.
finitimus, species occurring in the remaining parts of the Main Islands in the species phylogeny,
whereas the former species was a sister to the P. capito species-group in continental China in the
mitogenomic phylogeny. A tree reconciliation analysis of the species and the mitochondrial
phylogenies revealed a horizontal transfer of mitogenome from the ancestral P. capito group to the
ancestral P. Jatiscutatus. This suggests a long distance dispersal from the Eurasian continent to the

Izu Peninsula and Izu Islands in the Miocene.
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Morphological variations and molecular phylogenetics of distinct populations of the Philippine

Spotted Flying Lizard Draco spilopterus (Wiegmann, 1834).

Levy V. Necesito (Kyoto Univ.; Graduate School, Univ. of Santo Tomas), Michael A. Tabug
(Isabela State Univ.), Mae Lowe L. Diesmos (Dept. Biol. Sci., Coll. of Sci.; Res. Cent. for the Nat.
& Appl. Sci., Univ. of Santo Tomas) & Arvin C. Diesmos (ASEAN Cent. for Biodiv.)

Draco spilopterusis one of the ten endemic flying lizards known from the Philippines and is the
most widespread, inhabiting at least 18 islands across the northern and central regions of the
archipelago. The study focuses on unraveling cryptic populations of the species in the Luzon faunal
region with the support of morphological and molecular evidence. Morphometric analysis of
various characters used principal component analysis. Nuclear DNA markers: Oocyte maturation
factor MOS (C-MOS) and Brain-derived neurotrophic factor (BDNF), were subjected to standard
Sanger sequencing to lend supporting evidence to morphological characters of D. spilopterusfrom
different populations. Maximum parsimony, maximum likelihood and Bayesian inferences tree of
combined sequences were similar to each other with strong bootstrap support (0.99 and 1.0) and
posterior probability support (1.0). Bayesian inference analysis, paired with a fit model according
to Bayesian information criterion (BIC), strongly supports a separate clade between northern
Luzon, Cavite, and southern Luzon + Bicol peninsula + Marinduque + Panay populations, with
Panay Island nested deep within the resulting nucDNA trees. The small variation of morphological
measurements with combined sequence data from three different analyses of phylogenetic
relationships indicates strong evidence of cryptic diversity. Aside from the measurements, the
morphological characters were congruent with the results of the nucDNA trees generated from the
three analyses. The previous work on the Philippine Spotted Flying Lizard and this research
support the hypothesis that D. spilopterus is a cryptic species and morphological characters

presented here must be used to delineate future species groups.
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Diversification of the genus Scincella (Squamata: Scincidae) and its cryptic species in East Asia

Yuki Koizumi and Tsutomu Hikida (Fac. Sci., Kyoto Univ.)

Six species and one subspecies have been recognized from the regions around the East China
Sea; S. huanrenensis from northern China to northeastern South Korea, S. vandenburghi from
south-central South Korea to Tsushima Island, Japan, S. boettgeri from southern Ryukyus
excluding Yonagunijima Island, Japan, S. dunan on Yonagunijima Island, and §. formosensis is in
western Taiwan. In eastern China, the Changjiang River is considered to be the distributional
boundary between S. modesta modesta and S. m. septentrionalis, with the former from south of
the Changjiang River and the latter north of it. This study used partial mitochondrial DNA
sequences from these six species and four southwestern Chinese Scincella to estimate phylogenetic
relationships and divergence time. Our results showed that S. Auanrenensis first diverged in the
Early Miocene, followed by the southwestern Chinese Scincella. During the Middle to Late
Miocene, other Scincella species was diverged, and then intraspecific diversification occurred from
the Pliocene to the Pleistocene. The population of Nangjing, Jiangsu and Yuichang, Hubei along
the Changjiang River were closely related to S. vandenburghi, and then identified as §. m.
septentrionalis from its phylogenetic relationships. Furthermore, the genetic distance suggested
these populations might be different from S. modesta at the species level, so it should be S.
septentrionalis. However, the type locality of S. septentrionalisis in northern China, and these are
some morphological differences. Therefore, it is appropriate to treat the population around the

Changjiang River as Scincella sp., and further investigation is necessary.
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The record of an interaction between two Japanese rat snakes, Elaphe climacophora, at the nest of
a passerine bird
Ayaka Soda (Grad. Sch. Sci., Kyoto Univ.)

Recent studies have shown that reptiles, which are typically considered non-social, exhibit
various social interactions across taxa. However, studies on social behavior in snakes, except for
mating, remains scarce. I report an observation on an interaction between two Japanese rat snakes,
Elaphe climacophora, as captured by a trail camera at the nest of a passerine bird, Eurasian Wren,
Troglodytes troglodytes. While a snake (S1) was consuming a nestling in the nest, a second snake
(S2), which was larger than S1, appeared, bit the body of S1, and dragged it to the outside of the
nest. S2 continued holding onto S1, which attempted to escape, and lost its grip after a while. Then
S2 entered the nest, and soon bulge in the body of S2 was visible, suggesting that S2 consumed
the remaining nestling(s). Three explanations for this interaction are possible. 1: S2 may have
mistakenly identified S1 as a bird. 2: S2 may have attempted to eat S1, i.e., cannibalism. 3: S2 may
have intentionally removed S1 to obtain the nestlings as a food resource. Because S2 succeeded in
eating nestling(s) as a result of the interaction, the third possibility, i.e., a competition for food

resources, is most likely.
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Interindividual communication through chemical substances in the skin of Elaphe quadrivirgata
Taiga Kobayashi and Akira Mori (Grad. Sch. Sci., Kyoto Univ.)

In many animal species, chemical substances are known to be used for locating individuals of
the opposite sex (sex pheromones). In snakes, several previous studies have suggested that
chemicals on the body surface function as sex pheromones. However, no such research has been
conducted on snakes native to Japan. We investigated whether individuals of the Japanese four-
lined snake (Elaphe quadrivirgata) track others using body surface chemicals. A Y-maze was
constructed, and body surface chemicals were presented to a snake by placing a sheet that had
been wiped on another individual on one arm of the maze. The experiment was conducted in four
combinations: male tracking female, male tracking male, female tracking male, and female tracking
female, both during the breeding and non-breeding seasons. As a result, significant tracking
behavior was observed in three cases: males tracking females and females tracking females during
the breeding season, and males tracking females during the non-breeding season. Because tracking
females by males is considered to be reproductive behavior, future studies will examine whether
tracking behavior is associated with sexual maturity. We will also identify the specific body surface
chemicals involved in tracking and investigate the functional significance of female-female

tracking and male-female tracking during the non-breeding season.
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Seasonal variation in the use of food resources by Elaphe quadrivirgata in urban parks with stable
isotopes
Kohei Kobayashi (IDEA Co., Ltd.) and Harue Abe (Niigata Univ.)

Understanding the feeding habits of animals provides crucial insights not only into the ecology
of a given species but also into the dynamics of predator-prey interactions and the spatiotemporal
variation of trophic niches within ecosystems. In urban environments characterized by high spatial
heterogeneity, changes in species composition and interspecific interactions can alter feeding
ecology and food web structures. Snakes serve as top predators in urban ecosystems and play an
important role in shaping top-down food web dynamics and understanding trophic niches. In this
study, we investigated the seasonal variation in resource use by the Japanese striped snake (Elaphe
quadrivirgata), which inhabits an urban park in Chuo Ward, Niigata City, using stable isotope
analysis of carbon and nitrogen. As a result, while previous gut content analyses have fragmentarily
suggested that E. quadrivirgata primarily prey on turtle eggs, our study revealed that frogs
constituted the dominant food resource in May, whereas turtles became more important from June
to July. These results suggest that E. guadrivirgata changes its feeding habitat seasonally in
response to the breeding season of frogs and the nesting period of turtles. Our results indicate that
E. quadrivirgata adopts a flexible foraging strategy by shifting prey types seasonally, thereby
enhancing foraging efficiency in urban environments where food resources are limited. This study
contributes to our understanding of the adaptive feeding ecology of snakes and the ecological roles

of reptiles in urban ecosystems.
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Does High Temperature Affect the Activity Frequency of Trimeresurus stejnegeri?

Yu-Fu Sunl,2, Chun-Kai Yangl,3

1.Interdisciplinary Research Center for Ecology and Sustainability Science, National Dong Hwa University
2.Taichung Wilderness Society

3.General Education Center, National Ilan University

Research has shown that some amphibians and reptiles, such as frogs, crocodiles, and turtles, undergo
aestivation during dry seasons to survive harsh environmental conditions. This behavior involves seeking shelter
or burrowing to reduce metabolic rates, often resulting in lower detection rates. 7rimeresurus stejnegeri is a
common species can be found year-round. Field observations, however, suggest detection rate of the snake
decreases during hotter seasons. We investigate whether 7. stejnegeri exhibits aestivation behavior. We
hypothesize that: 1) the snake has a lower detection rate in high temperatures; 2) Snakes rely more on aquatic
habitats during higher temperatures; 3) Active period of the snake shifts to later hours during high temperatures.
From 2020 to 2024, we conducted monthly transect surveys along Dakeng Trail, Taichung City, Taiwan. Results
showed a significant decline in number of snakes when average monthly temperatures exceed 26° C. The snake
mainly utilized arboreal habitats regardless of the temperature. Furthermore, active period of the snake did not
shift with temperature. We suggested 7. stejnegeri may exhibit aestivation. Our results highlight the influence
of extreme weather on the ecology and behavior of 7. stejnegeri. Warranting further research on whether 7.
stejnegeri exhibits different physiological responses to the change of temperatures.

Keywords: aestivation, temperature, habitat, activity time, Dakeng
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Survey of Achalinus werneri using UV Light

Nobuyuki Nakama (Curious Okinawa), Shuntaro Shibasaki (Dept. Chem.,

Bio. and Mar. Sci., Fac. Sci., Ryukyu Univ.), Akari Honma (Dept. Chem., Bio. and Mar. Sci., Fac.
Sci., Ryukyu Univ.), Kazuya Nakasone (Kunigami Vil., Kunigami dist., Okinawa Pref., Japan), and
Haruka Miyake (Dept. Chem., Bio. and Mar. Sci., Fac. Sci., Ryukyu Univ.)

We surveyed Achalinus werneri using either white LED light or UV light in the central part of
Okinawa Island between July to September 2025 and compared the number of detections from the
two light sources. The results showed that UV light yielded a higher number of detections than
white LED light. Under UV illumination, plants and fallen leaves on the forest floor reflect UV
and appear white or pale blue, or, alternatively, fluoresce red as a result of chlorophyll. In contrast,
the ventral scales and the adjacent body scales surface of A. wernerifluoresces bright yellow under
UV light, making the snakes more conspicuous than the surrounding plants and therefore easier

to detect.
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Observation of tail autotomy in the Yaeyama Keelback snake, Hebius ishigakiensis (Malnat et
Munsterman, 1960) (Reptilia: Squamata: Colubridae) and a discussion of their tail autotomy
mechanisms.

Tomoya Matsukoji (Dept. Biol., Fac, Sci., Tsukuba Univ.)

Autotomy is one of the defensive behaviors that significantly improve survival rates in Animalia.
In reptiles, the Squamata, Sphenodontia, and Crocodilia are known to have autotomy planes on
their caudal vertebrae and exhibit tail autotomy. Tail autotomy can be broadly divided into three
types: those that fracture the vertebrae (intravertebral autotomy), those that sever the vertebrae
(intervertebral autotomy and pseudoautotomy), and those that involve both (urotomy). Tail
autotomy (in the narrow sense) involves the reflexive severing of the tail vertebrae, followed by
regeneration, while pseudoautotomy involves the intentional self-injury of the tail, which is
severed and does not generally regenerate. Tail autotomy in snakes is observed in some species of
Colubridae, Elapidae, and Viperidae, and most cases are due to pseudo-autotomy. During field
observations of Yaeyama Keelback snake (Hebius ishigakiensis) in Ishigaki Island, Okinawa, when
the abdomen of this species was pressed, part of the tail was severed, exhibiting behavior that
appeared to be autotomy. The severed tail rotated and jumped around for about 10 minutes before
coming to a stop. When pressure was added to the abdomen, rapid rotation and frequent striking
of the tail against the ground were observed, like other snake species that exhibit autotomy.
Therefore, it is likely that the autotomy observed in this species is pseud-autotomy. Since there

have been few studies using anatomical methods to examine autotomy in snakes.
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Association between snake home ranges and ground-mounted photovoltaic facilities in a mosaic landscape
Hai-Jin CHANG], Pin-Huan Yu2,3, Chiao-Wen Chen2,3, Wanyi Lu2,3, Guan Ru Wang2,3, Chun-Kai, YANG1,4
1Center for Interdisciplinary Research on Ecology and Sustainability, National Dong Hwa University

2Institute of Veterinary Clinical Sciences, National Taiwan University

3National Taiwan University Veterinary Hospital

4Center for General Education, School of Liberal Arts, National Ilan University

Ground-mounted solar photovoltaic (PV) facilities provide shading and thermal buffering, which potentially alters
local microclimates. Previous studies suggest that this novel habitat increases the activity of amphibians and reptiles
during colder seasons. However, herpetofauna often show scattered distributions across mosaic landscapes without
forming hotspots. This study examines home range and moving patterns of Naja atra (n = 4) and Ptyas mucosa (n = 2)
via VHF telemetry tracking for over 60 days in 2024. Kernel Density Estimation (KDE) and Minimum Convex Polygon
(MCP) analyses revealed N. atra have broader home ranges (max: 0.673 km?; min: 0.015km?), with hotspots in PV
facilities and cultivated fields. Ptyas mucosashowed greater intraspecific variation (max: 0.551 km?; min: 0.006 km?); the
smallest-ranging individual was also the smallest in body size. Both individuals favored tall grass within PV facilities.
Regardless of species or season, moving patterns of the snakes ranged from site fidelity to wide roaming, reflecting high
individual heterogeneity. Most individuals preferred inhabiting the edge of solar facilities, suggesting thermal regulation
and shelter benefits. These findings enhance understanding of behavioral adaptations of snakes in anthropogenic mosaic
landscapes, offering insights for eco-friendly solar facility construction and human-wildlife coexistence management.

Keywords: cultivated field, thermal regulation, radio telemetry, Naja atra, Ptyas mucosa
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How do “body glands”, unique to some Rhabdophis species, function against predators?
Teppei Jono (Grad.. Sch. Sci., Kyoto Univ.) , Chen Qin, Li Ding (Chengdu Institute of Biology) , Anslem de
Silva (Gampola, Sri Lanka) , Dharshani Mahaulpatha, Dulan Pathum Jayasekara, Ravindra Pethiyagoda (Fac.
Appl. Sci., Univ. Sri Jayewardenepura) , and Akira Mori (Grad.. Sch. Sci., Kyoto Univ.)

Rhabdophis has a defensive organ known as the nuchal glands, located in the neck in some species and
extending to the body in others. When attacked, these glands can rupture and release toxic fluid that deters
predators. Their rupture likely depends on both position and structure, suggesting that body glands may function
differently in toxin release during predation. In R. /ateralis, the glands are confined to the neck, whereas R.
nuchalis, R. chiwen, and R. plumbicolorpossess glands extending to the body. In R. nuchalis and R. chiwen, the
neck glands are large and contiguous, while the body glands are small and isolated each other. In contrast, R.
plumbicolorhas small, non-contiguous glands in both the neck and body. When a simulated predation stimulus
was applied to the gland regions of these four species, fluid ejection from the neck glands was frequently observed
in R. lateralis, and less frequently in R. nuchalis and R. chiwen. No fluid ejection occurred from the body glands
in either species; only exudation was observed. In R. p/lumbicolor, fluid was not ejected from either the neck or
body glands, and the ease of exudation was similar between them. The glands in the neck are exposed as a
defensive display, and when the neck is attacked, toxic fluid would be ejected into the predator's eyes. In contrast,
body glands exude fluid, spreading the toxin over the snake’s body surface, where it would function defensively

when coming into a predator's mouth.
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Diurnal and Nocturnal Snake Community Structure in a Typical Japanese Satoyama
Kiyoto Sawada (Inst. Adv. Res., Tsukuba Univ.), Yusuke Magome (Grad. Sch. Sci. & Tech., Tsukuba Univ.),
Seishi Kadowaki, and Takashi Kamijo (Inst. Life & Env. Sci., Tsukuba Univ.)

Satoyama is a traditional landscape representative of Japan, and it provides a biodiversity-rich environment.
In Japan, where there are no large carnivorous, snakes play an important role as top predators, and understanding
their resource utilization will contribute to the realization of the nature positive world. In this study, we
conducted field surveys once a week at night to investigate the species composition, seasonal occurrence, and
diets of snakes from April to November in 2023 and 2024 in a typical satoyama in Tsukuba City, Ibaraki
Prefecture. The results were compared with those of Sawada and Kadowaki (2023), which was conducted at the
same location during the daytime in 2019 and 2020. In total, six species of snakes (Rhabdophis tigrinus, Gloydius
blomhottii, Hebius vibakari, Elaphe climacophora, Lycodon orientalis, and Euprepiophis conspicillatus) were
found during daytime and nighttime. The species composition was largely different between daytime and
nighttime. R. tigrinus was the dominant species during the daytime, followed by G. blomhoffii, while G.
blomhoffii was the dominant species during the nighttime, followed by H. vibakari. Regarding seasonal
occurrence, spring and autumn showed relatively higher encounter rates for snakes during the daytime, while
summer was the highest during the nighttime. For diet, both the dominant snakes during the daytime and
nighttime primarily fed on the frog, Dryophytes leopardus. This study revealed that while the snake species
composition and seasonal occurrence largely differed between daytime and nighttime, the prey resources

overlapped between daytime and nighttime.
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Does Environmental Enrichment Affect the Activity Levels of Pythons?
Mark Baker, Jhih Rou Wang (Wanpi World Safari Zoo)

Recent studies highlight that environmental enrichment enhances snake welfare and behavior.
In our zoo's reptile house, a python previously housed in a barren enclosure showed low activity,
despite having ample space. Notably, it attempted to climb lighting wires, indicating exploratory
motivation. In August 2024, enrichment was introduced using 3D spatial modeling to add
structural layers (ground, mid, upper), expand the pool, provide hiding spots, and introduce a
similar-sized conspecific. Following these changes, both vertical and horizontal movements
increased steadily over three months, with a slight drop in November likely due to temperature.
This demonstrates that even ambush predators benefit from naturalistic, stimulating
environments, offering valuable insights for future exhibit design and snake care.

Keywords: Environmental Enrichment, Animal Welfare, Exhibited Animals
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Diving behavior of the ornate reef sea snake (Hydrophis ornatus) in relation to environmental variables
Kanta Fujishima (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.), Takahide Sasai (Okinawa Churaumi Aquarium),
Hideaki Nishizawa (Grad. Sch. Inf. Kyoto Univ.), Akira Mori (Dept. Zool., Grad. Sch. Sci., Kyoto Univ.)

Information on vertical space use in air-breathing aquatic animals is crucial for understanding their foraging
ecology and for informing conservation policies. Fully aquatic viviparous sea snakes are the most speciose group
of marine reptiles, yet logistical difficulties have precluded fine-scale and long-term tracking of their diving
behavior. To gain insights on diving behavior of ornate reef sea snakes (Hydrophis ornatus), we surgically
implanted depth-temperature loggers (weight 2.9 g) into free-ranging snakes in Okinawa, Japan. Through scuba
diving, we recaptured three male tagged snakes (116-195 g body weight) and obtained data on 6204 dives across
140 days. Maximum depth and maximum duration of dives were 129 m and 5.4 h, respectively. The maximum
dive duration observed in this study greatly exceeds the previous record for sea snakes (3.6 h), suggesting the
need for further physiological research. Snakes generally spent less than 10 sec between dives and avoided depths
<10 m during the day, but occasionally stayed at the surface for extended periods at night (up to 88 min). The
diel dive patterns likely reflect predator avoidance during the day and surface resting at night. Most dives were
categorized as S-shaped or U-shaped, with S-shaped dives typically involving gradual ascents characterized by
repetitive vertical undulations ("wiggles"). The wiggles during S-shaped dives may indicate cruising through the
water column while maintaining neutral buoyancy to conserve energy. Dive duration was negatively correlated
with body temperature. Notably, the inverse relationship between dive duration and temperature highlights

potential impacts of ocean warming on sea snake behavior.
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The influence of varying microhabitat uses on tick infestation rates in three species of amphibious
sea snakes (Laticauda spp.)
Noriko Kidera (Fac. Geos.-Bios., Okayama Univ. Sci.) and Yongjin Qiu (SVM, Hokkaido Univ.)

The sea snake tick, Amblyomma nitidum, is a unique ectoparasite that has evolved to exploit
semi-marine environments by infesting amphibious sea snakes of the genus Laticauda. This study
investigated the tick infestation rate and its contributing factors in three Laticauda species with
different degrees of terrestrial tendencies: L. semifasciata, L. laticaudata, and L. colubrina. We
specifically examined the relationship between the microhabitat use for resting in the coastal area
and the tick parasitism. The results showed a significant difference in the infestation rates among
the three species. The most terrestrial species, L. colubrina, had the highest infestation rate, while
the most marine species, L. semifasciata, had the lowest. Although L. laticaudata primarily occurs
in coastal caves similar to L. semifasciata, its infestation rate was significantly higher than that of
L. semifasciata. To explore this discrepancy, we also investigated the microhabitat use of these two
species in the coastal caves. Most L. semifasciata individuals were observed resting in the cave’s
water pools, submerged in seawater, whereas almost no L. laticaudata were found in this state.
Instead, L. /aticaudata rested on rocks or in crevices, in higher positions away from the water.
These findings suggest that while the sea snake tick (A. nitidum) exhibits high seawater tolerance,
its host-seeking, attachment, and search for suitable feeding sites on the host's surface occur in
terrestrial environments. We can conclude that L. semifasciata, which spends considerable time

resting in water, has fewer opportunities for contact with ticks, resulting in a lower infestation rate.
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Using citizen science data to examine the diet of snakes in Taiwan

Hsiao-Chun Chiang1,2, Chun-Kai Yang1,3

1Interdisciplinary Research Center for Ecology and Sustainability Science, National Dong Hwa University
2Taichung Wilderness Society

3General Education Center, National Ilan University

Snakes inhabit a variety of ecosystems in Taiwan, and some species have adapted to human-modified environments.
Due to their secretive characteristic, collecting ecological data on snakes is more difficult than for other faunas such as
amphibians and birds. Understanding the diet and foraging behavior of snakes is essential for defining their trophic roles
in Taiwan’s ecosystems and clarifying their interactions with other species. However, previous research on snake diet in
Taiwan has rarely identified prey below family level. With the rise of technology and the increasing accessibility of
information, citizen science has become increasingly popular in the field of herpetology. We collected behavioral images
from Facebook groups and citizen science database. Our results showed that amphibians and reptiles are the main prey
items for snakes (n=167), with amphibians being the most frequently recorded prey group (n=128). Additionally, 28
records documented interspecific predation. Snakes were also preyed on by predators (n=6). To enhance the resilience
of snake populations in Taiwan against environmental changes, it is essential to continue accumulating citizen science
data and to integrate it with long-term ecological monitoring. This approach provides scientific evidence for snake
conservation and habitat management.

Keywords: amphibians, diet, ophiophagy, reptiles, snake citizen science
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Comparative study of head morphology in snakes of the genus Ptyas.
Hiroaki Yanagi (Grad. Sch. Sci., Kyoto Univ.)

Head morphology is a key trait involved in feeding and evolves in response to prey characteristics.
Because snakes exhibit diverse diets across species, they have been widely used as model animals
in comparative studies of feeding adaptations. Among various dietary specializations, earthworm-
feeding habits have independently evolved multiple times, yet the head morphology associated
with the diet remains poorly understood. The genus Pryas includes both vertebrate-feeding and
earthworm-feeding species, and previous phylogenetic studies have shown that dietary shifts from
vertebrates to earthworms have occurred at least twice. To identify convergent features related to
earthworm-feeding, I compared skull shape across eight Ptyasspecies (four vertebrate-feeding and
four earthworm-feeding). Using CT scans, I measured 13 cranial bone values and conducted a
principal component analysis (PCA) to compare them. The results revealed that earthworm-
feeding species exhibited a shorter premaxilla and dentary, and a longer supratemporal. The
premaxilla, which forms the snout tip, was shortened, likely facilitating the capture of earthworms
hidden in narrow tunnels. The supratemporal, one of the components of the jaw suspension, was
elongated. The elongation likely enhances posterior jaw mobility and facilitates the swallowing of
elongated prey. The dentary, which bears the lower jaw teeth, was shortened, potentially leading
to a reduced number and size of teeth. Future research into tooth size, shape and number may

clarify the function of dentition in prey-handling behavior of earthworm-feeding species.
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Distinctive ontogenetic growth in cranial morphology of Rhabdophis tigrinus. a comparative CT
analysis among four colubrid snake species
Kotaro Wada and Noriko Kidera (Grad. Sch. Sci. & Eng., Okayama Science Univ)

Head morphology in snakes is a key trait that determines prey availability. Previous research
confirmed that the Rhabdophis tigrinus shows an accelerated head growth rate during ontogeny
compared to other colubrids. However, as these comparisons were based on snout-vent length, the
data suffered from significant variability due to size differences and measurement errors. To
address this, our study analyzed the relative growth of eight cranial elements using skull length as
a baseline, comparing ontogenetic changes in head shape among R. tigrinus and three other
colubrid species, including Hebius pryeri. We identified skeletal parts in R. tigrinus that were
significantly larger than in other species, observing two main growth patterns. First, elements that
may be associated with rear-fang manipulation (ectopterygoid length/width, maxilla width) and
parts that may function in prey restraint (skull width) were already larger in juveniles and had a
higher growth rate. Second, elements related to bite force (supratemporal, quadrate) were
similarly sized in juveniles but showed an accelerated growth rate during development. This high
growth rate was more pronounced in the width of these bones. These results suggest that R.
tigrinus exhibits growth that enhances both rear-fang functionality and the bite force for subduing
prey. When preyed upon, toads resist by greatly inflating their bodies. The enhancement of bite
force and rear-fang dexterity in R. tigrinus may thus be particularly important for preying on toads

that exhibit this defensive behavior.
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Morphological Analysis of Head Scale Sensilla in the Fossorial Blind Snake Indotyphlops braminus
Zi-Yu Zhao, Tein-Shun Tsai*
Department of Biological Science and Technology, National Pingtung University of Science and Technology

No.1, Shuefu Road, Neipu Township, Pingtung County, Taiwan (R.O.C), *Corresponding author

The Brahminy blind snake (/ndotyphlops braminus) is a small, fossorial, and parthenogenetic species now
distributed worldwide. The mechanisms underlying its successful adaptation to a subterranean lifestyle remain
to be fully explored; however, its minute body size imposes limitations on experimental manipulations. This study
hypothesizes that the poorly developed vision of blind snakes is compensated by an enhanced tactile sense,
reflected by a greater abundance of tactile sensilla (mechanoreceptors) on the head scales to improve sensitivity.
To test this hypothesis, 35 individuals of I braminus were collected in Pingtung, Taiwan, and subjected to
hypothermic anesthesia. Each head scale was examined and photographed under a dissecting microscope to
count the number of mechanoreceptors and measure the area of each scale. The total number of sensilla on the
head scales was 1080.66 + 44.66 (mean * SD), with a sensilla density of 121.29 * 11.95 mm™. Sensilla count
showed a significant positive correlation with the area of head scales (rs = 0.80, P < 0.0005). Additionally, for
10 individuals, the number and density of sensilla across different head scales varied significantly (Kruskal-Wallis
test). The rostral scale exhibited the highest number of sensilla, while the postocular scale had the fewest; the
first supralabial scale showed the highest sensilla density, whereas the postocular scale had the lowest. The height
of the sensilla was additionally measured using laser scanning confocal microscopy. Phylogenetic comparisons
with other snake species indicated that while /. braminus does not possess a greater number of tactile sensilla
overall, its sensilla density is comparatively higher, supporting our hypothesis.

Keywords: blind snake, sensory adaptation, fossorial evolution, functional morphology, microscopy
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Insertion patterns of nuclear mitochondrial DNA segments in snake genomes
Keisuke Nonoyama (Dept. Env. Sci., Fac. Sci., Niigata Univ.), Kohta Yoshida (Brain Res. Inst.,
Niigata Univ.), and Chiaki Kambayashi (Dept. Biol., Fac. Sci., Niigata Univ.)

Fragments of mitochondrial DNA (mtDNA) are sometimes inserted into the nuclear genome of
organisms, and these are called NUMTs (nuclear mitochondrial DNA segments). Although most
previously reported NUMTs are short fragments, we have recently identified multiple long
NUMTs spanning the entire length of mtDNA in the genome of a triploid parthogenetic
blindsnake. Considering that the frequency of homologous recombination is limited in
parthenogenetic species, it was hypothesized that more NUMTs might accumulate compared to
sexually reproducing species. To investigate the trend of NUMT accumulation, including its
relationship with reproductive mode, we analyzed genomic data from 59 snake species. The results
showed that long NUMTSs were inserted not only in the parthenogenetic species but also in some
sexually reproducing species, and this insertion was particularly prominent in blindsnakes. This
suggests that long NUMT accumulation may occur in a phylogenetically specific manner. Further
investigation of genomic elements associated with NUMTs revealed a positive correlation between
the abundance of NUMTs and transposable elements. Furthermore, transposable elements were
found to accumulate more frequently in the regions near the 5 ends of NUMTs, with this trend
being particularly evident for LINE retrotransposons. This suggests that NUMT insertions may
be associated with the transposition of LINE retrotransposons. Additionally, it was revealed that
there is a bias in the mtDNA regions inserted as NUMTs, with a substantial portion of mtDNA

derived from the D-loop region being inserted into the nuclear genome.
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Cross-species transmission of periodontal pathogens between humans and snakes

Kaede Misawa, Hina Takahashi, Tsukino Chimura(Lab. of Vet. Basic Nursing, Sch. of Vet. Med., Azabu Univ.), Atsushi
Sakai(The Japan Snake Institute), Yu Masuda(Japan SLC), and Yoshihito Shimazu(Lab. of Vet. Basic Nursing, Sch. of
Vet. Med., Azabu Univ., Dept. of Pathol, Sch. of Life Dent., Nippon Dental Univ.)

Periodontal disease is a chronic inflammatory condition caused by infection with periodontal pathogens. With
increasing longevity not only in humans but also in captive animals, its prevalence has become a growing concern across
species. In recent years, snakes have become popular companion animals, raising the possibility of cross-infection of
human periodontal pathogens to reptiles. However, little is known about their occurrence or impact in snakes. This study
investigated the presence and potential cross-infection of human periodontal pathogens in snakes. Oral samples were
collected from seven individuals: two wild Japanese rat snakes (Elaphe climacophora) and five snakes maintained in
captivity (two Japanese rat snakes, one Ball python, one corn snake Pantherophis guttatus, and one Texas rat snake
Pantherophis obsoletus). Bacterial community profiling using 16S rRNA gene sequencing was conducted, focusing on
taxa associated with human periodontal disease. Among the seven snakes, human periodontal pathogens were detected
in only two captive individuals, and in trace amounts. One species strongly associated with severe periodontitis and five
species linked to mild disease were identified. These results suggest that, although transmission from humans to snakes
may occur, the level of infection is minimal compared with mammals. The unique oral anatomy of snakes—including
ankylosed teeth without periodontal tissues, lifelong polyphyodonty with repeated gingival remodeling, and the open
connection between the oral and nasal cavities—likely contributes to resistance against colonization by human
periodontal pathogens. This study provides novel insights into host specificity and cross-species transmission of

periodontal bacteria in reptiles.
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Relationship between distribution and body size of freshwater turtles in rivers: Okayama's three major rivers
Kento Kawakami, Taisuke Komori, Shinya Makie, Izumi Kato, Tomohiro Abe, Yusuke Kawahara, Keisyo Sugita,

Taiyo Seno, Shintaro Ueno, Naoki Kamezaki (Okayama Univ Sci.)

From 2023 to 2024, we conducted surveys to capture freshwater turtles in the Takahashi, Asahi, and Yoshii
Rivers and their tributaries in Okayama Prefecture. We focused on the Yoshii River, where the captures were
most abundant. In downstream, Red-eared sliders were mainly found in tributaries (N=81), with fewer in the
mainstream (N=2). Reeve’s pond turtle were absent in the lower reaches but were abundant in the midstream
(40 in the mainstream and 6 in tributaries). Overall, captures were higher in midstream and tributaries than in
the mainstream of the downstream, and this trend was also observed in the Takahashi and Asahi Rivers. These
findings suggest that in Class 1 rivers, midstream sections and tributaries provide more suitable habitats for
freshwater turtles than the downstream main channels. Regarding plastron length, there was no significant
difference between the mainstream and tributaries or the midstream and downstream streams in both species,
but there were regional differences in the tributaries in the downstream stream in red-eared sliders. In the
tributaries closer to the main stream, males were 158.6%=11 mm (N=7, range: 140.5-175.4 mm) and females
were 196.6+24 mm (N=26, range: 121.4-235.7 mm), but in the tributaries about 3 km from the main stream,
males were 121.0 =19 mm(N=6, range: 97.1-144.7 mm) and females were 162.9 =33 mm (N=29, range: 100.1-
215.0 mm), indicating that individuals with smaller body sizes were captured at locations further from the main

stream. This result may be related to the presence or absence of breeding grounds around the study site.
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Interactions of freshwater turtles on food resources in the wild

Yusuke Kawahara, Shintaro Ueno and Naoki Kamezaki (Okayama Univ Sci.)

From May 2024 to August 2025, we placed underwater cameras equipped with bait in 10 rivers
and 1 pond in Okayama Prefecture to observe the feeding behavior of freshwater turtles. Out of a
total of 68 cameras, turtles were recorded in 30 cameras, with four species identified: 7rachemys
scripta elegans, Mauremys reevesii, Mauremys japonica, and Pelodiscus sp. . To observe
interactions with other individuals, the species and number of individuals approaching the bait
were recorded every second from the time the turtles appeared until they disappeared, and the
presence or absence of aggressive behavior was confirmed. , Among the 30videos where turtles
appeared, 70% showed one species swarming, and 30% showed two or more species swarming. In
videos where two or more species swarmed, there were periods where two or more species swarmed
and periods where only one species swarming, with the former occurring less frequently than the
latter, indicating a tendency to avoid other species. In addition, aggressive behavior was confirmed
twice, but only within the same species. Furthermore, in the seven videos in which Red-eared
sliders and Reeve’s pond turtles appeared, the percentage of same-species swarming was 43. 6%,
whereas the percentage of different-species gatherings was 15. 6%, indicating a tendency for
same-species swarming. These results suggest that competition for food resources among
freshwater turtles is more intense within the same species than between species, and that they do

not engage in direct aggressive behavior toward other species.

157



P-85
IV YT A I IAADORER: BRESMTHI L OER
12 A (RIEARE - BT) - FEFEKRER - &REs (A - i)

2024 E 7 Hichiibiiot el hz v v v e 7 A I IAX (UFTHIIARA) ok
BN T. A ATHEM A TR 20 8%t ok i FERIR CERIE L, 2 IfEfRICBIR L 72, flEE
i, LD HEE 70 X D IS HTREZR IR 0 B RHIE X &, Z D%, G LIHLE A % BRELL 72,
BRI A4 X EICHILENEY L2 25, BROME (Clark & Gibbons, 1969 : $h{k CTH
Ve m <, KR E &b I EEmN 258 2 2) LRROMEmR R S, —T5 RO
OHTTIEE FEN 45mm DA 58 130mm 122 THEVE OE G R L ICKEL RS L »
IREENRE S N, SEfTHTFE (Clark & Gibbons, 1969) 1B W TIFERE 40mm 205 70mm
K TRBICBIENZT 2 L InTH Y, AL BEI 4 XIGEWER— LN Thid
AR OEHAEYOMIECEICERL Twd EEZOLNS, ERRICEE P HITFE ST~ 72 WL
O OfEETIETA I Fre, 4 2RIV 2% CEHEL T30tk L, S RO OEAE T
BIEMEY OEDR S {, REINZMEYNECE AR LN, £, BIPEICHEWTDH, F)ofik
TR CE - A Mo fEciIfER I T, KbV ICREMBE KR IN. DX HICTH
IIARIERHOREICEDE T, WMWE» bEYE E COLKEEERZFMAL, HARDK
BRECHEIG L Twb &EE 2 b,

Feeding strategy of Trachemys scripts elegans: Inference based on diet analysis

Keisho sugita, Sintaro ueno, Naoki kamesaki, (Okayama Univ. Sci.)

In July 2024, the feeding habits of Red-eared sliders captured in a pond in Okayama were
investigated. Turtle traps were set in the pond and collected two hours later. Captured individuals
were quickly euthanized to prevent digestion, followed by dissection and collection of gut contents.
When gut contents were classified by body size, the same trend as in a previous study (Clark &
Gibbons, 1969: strongly carnivorous in the juvenile stage, becoming increasingly herbivorous with
growth) was observed. However, in our study, the ratio of plant matter gradually increased from
juveniles with a carapace length of approximately 45 mm to130 mm, whereas in the previous study
(Clark & Gibbons, 1969), a sudden change in diet was observed between 40 mm and 70 mm
carapace length, indicating a difference in body size between the two studies. This is considred to
be related to the types and quantities of prey organisms in their habitats. In the previous year, the
author found that individuals in rivers in Okayama fed mainly on Spirogyra sp. and Poaceae,
whereas individuals in ponds fed mainly on fallen leaves, indicating differences in the plants
consumed. In terms of animal matter, while Class Bivalvia and Class Gastropoda were confirmed
in river individuals, they were not found in pond individuals, with insects being more prevalent.
Thus, the red-eared slider is considered to adapt to Japanese aquatic environments by utilizing a
diverse range of food resources, from plants to animals, according to the environmental conditions

of its habitat.
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Morphological variation in juvenile of hybrid between Mauremys japonica and Mauremys reevesii
Shintaro Ueno (Okayama Univ. Sci / Univ. Tokyo), Naoki Kamezaki (Okayama Univ. Sci.), Ken
Okamoto, Mitsuhiko Sano (Univ. Tokyo)

We collected female hybrids between Mauremys japonica and Mauremys reevesii in the wild
and collected and hatched eggs obtained from hybrid individuals. Five clutches were obtained from
five hybrid females, and six morphological characteristics (head and carapace color and shape)
were scored for both parent individuals and juveniles, and total scores were compared (scores were
assigned to each characteristic: 2 for M. japonica, 0 for M. reevesii, and 1 for intermediates). For
the parent individuals, mtDNA (cyt-b) and nDNA (C-mos) were also analyzed. Our results
revealed that neither the parent individuals nor the juveniles had total scores as pure M. japonica
or M. reeevsii, and morphological characteristics suggestive of hybridization were observed in their
external morphology. Morphological variation of juveniles also had within clutches, particularly in
plastron coloration. Among the five parent individuals, four were genetically hybrids, while one
was genetically M. japonica. The individual with the M. japonica genotype was morphologically
hybrid and presumed to be F2 or later-generation hybrids. The juveniles in this study were
offspring of hybrids, considered to be at least F2 or later-generation hybrids. In addition, they were
morphologically distinguishable from pure species (M. japonica and M. reevesii). These results
suggest that traces of hybridization remain in the external morphology of both species for multiple

generations.
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Habitat Selection and Movement Patterns of Reintroduced Juvenile Yellow-margined Box Turtles
(Cuora flavomarginata) in Taiwan

Ya-Yun Sunl, Kuan-Hao Chen2, Yu-De Chang2, Jhan-We Lin2, Ren-Chung Chengl
1Department od Life Sciences, National Chung Hsing University, Taichung, Taiwan

2Department of Life Science, National Taiwan University, Taipei, Taiwan

The yellow-margined box turtle (Cuora flavomarginata) is listed as Endangered on the [TUCN
Red List, and its conservation status under Taiwan’s Wildlife Conservation Act was elevated to the
highest level—Critically Endangered—in 2019 due to escalating threats to its survival. Although
substantial resources have been invested in captive care and reintroduction, the ecological
behavior of juveniles remains poorly understood. To address this knowledge gap, we monitored 23
reintroduced juveniles (carapace length: 9-12.5 c¢cm; 9 males and 14 females) over a two-year
period using radio telemetry. The observed survival rate was 95.7%, with individuals showing good
health and continuous growth. The mean home range was 5.49 ha (100% MCP) and the core area
was 0.94 ha (95% KDE). Movement patterns were not significantly affected by sex, size, or genetic
group, but individuals in better pre-release condition exhibited smaller ranges. The juvenile turtles
preferred forest edges with lower canopy cover and grass-dominated microhabitats. These findings
suggest that juveniles over 9 cm possess sufficient capacity for post-release survival and should be
considered for reintroduction, with emphasis on improving pre-release health to enhance site

fidelity and conservation outcomes.
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Seasonal variations in clutch size and egg size of soft-shelled turtles
Yuki Yagi (Toyota Boshoku Corp.)

In freshwater turtle species including the soft-shelled turtle (Pelodiscus japonicus), nesting
behavior is difficult to observe in the wild, limiting knowledge of their reproductive ecology.
Therefore, we collected eggs from an outdoor aquaculture farm between May and August 2023
and examined egg and hatchling characteristics. Egg collection was conducted a total of 11 times:
twice during the initial phase (May), eight times during the intermediate phase (June—July) during
both spring and neap tides, and once during the final phase (August) in the nesting period. Egg
diameter and weight were measured, incubated at approximately 30°C, and hatchling carapace
length and body weight were recorded. A significant reduction in egg, hatchling, and clutch sizes
was observed as the nesting period progressed (Tukey-Kramer test, p < 0.05). This may be due to
physiological changes in the mother turtles, such as a shift in energy allocation toward hibernation
preparation and spatial constraints caused by fat accumulation, which could limit follicle
development and result in smaller eggs. Furthermore, when comparing egg size and hatchling body
size during the intermediate phase between spring and neap tides, a tendency for larger sizes was
observed during neap tides. Since egg size during the middle phase is considered to depend on
maternal body size, it is suggested that larger females within the population may have laid more

frequently during neap tides.

161



P-89
JEBREZR O hFHRMALER > ORR SN RER v R v UL O A ERE

R - iR (MUK - £H) - KEEX (ERCEEHKS) - SkEE (WA RM
)

Ji s YR = R FHHT  thr e i AL e 2> © 13, FHTRAY 65 emiCET 3 KB D R v K R
AEPMEINTV S, ZOERIE, HROTHFHH2rOMoNE 2D R v Ky EUELH & D
HTHOKE I LIEOIRICH D&, 1984 I Trionyx ishiharaensis & L CHfERLEH I Nz, L
L7256, ZOFHEE S TIHEY) 20 BHPE 2w IR KRBIPE ORR A INTEDS
T, EHLEEHOBEROFATICENTHHL 2 REY BETN T2z, LD HFFENL
BOTICOWTOFRGFAHEEL LTEINTWE, MATAYy RV Elo% K offildr»roT
Trionyx J&IZIilE S T 7223, 1980 FALAEOWIEIC X Y, BECTIIZHOEICH) T
Wb 720, ZOh AMEADOHEYFRERESEYNCHETE Wkl o Tk, 22 T5
[\, REM % A < 5 HEEY) &2 RO icEIH 2 47w, RIS o0 B E IO 2 LA O 53 FE E AL
BOTICOWTHRE 2 A7, £ ORE, BEHITEOLAILE 8 tkm " KE CBIfsL, %5
BLUHMRE BRIV ICIEC o eBEZ RS> b h b, ~NF Ry KR VG (Rafetus) IC
MET2eFE2605. REOBRE2HES L UF = a0 THFHK2 LM S 2 LA & ik
T 5L, BHEEOLAHITEH ORI 1T A, FEIAMHNICAWR TR > T/, Mk
DFERD 5, PR HHOAINTEIIC ZAF 2Ry BV BORLEHES AL Tzt Ezbh
5.

Taxonomic reassessment of a large fossil trionychid turtle from the Miocene Bihoku Group,
Miyoshi City, Hiroshima Prefecture, Japan

Akio Takahashi, Ryunosuke Goto (Fac. Biosphere-Geosphere Sci., Okayama Univ. Sci.), Tomomi
Kiyoshi (Syobara Kaseki Shudankai), and Takanori Miyanaga (Hiwa Mus. Nat. His.)

A large trionychid turtle with a carapace length of about 65 cm has been reported from the
Miocene Bihoku Group in Kimita, Miyoshi City, Hiroshima Prefecture, western Japan. This
specimen was described as a new species, Trionyx ishiharaensis, in 1984, based on comparisons of
carapace size and morphology with two other trionychid fossils known from the Lower Miocene of
Japan. However, the original description did not provide comparisons using appropriate taxonomic
characters or diagnostic features, and it also contained clear errors in the identification of
carapacial elements, thus necessitating a re-evaluation of its taxonomic attribution. In addition,
although many species of trionychids were once placed in 7rionyx, subsequent taxonomic studies
since the 1980s have divided the group into several genera, leaving the paleobiological significance
of this fossil inadequately assessed. In this study, we removed sediments covering the ventral side
of the specimen and re-examined its taxonomic position mainly on the basis of currently
recognized diagnostic characters. The results indicate that the Kimita specimen can be referred to
the genus Rafetus, as it exhibits features such as a strongly reduced eighth costal and rectangular
fifth and sixth neurals. Compared with the two extant species of Rafetus and a fossil species from
the Lower Miocene of the Czech Republic, the Kimita specimen differs in having a notched
anterior margin of the carapace and a relatively broader shell. These findings suggest that an

undescribed species of Rafetus occurred in western Honshu during the Middle Miocene.
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The influence of incubation temperature on daily activity in loggerhead turtle embryos and
hatchlings
Hinata Ikeda and Tomomi Saito (Usa Mar. Biol. Inst., Kochi Univ.)

Most organisms possess a circadian rhythm, an endogenous cycle of approximately 24 hours.
Previous studies have suggested that embryos of mammals (rodents) may perceive their mother's
physiological rhythms. In contrast, oviparous animals such as sea turtles, which receive no parental
care after oviposition, may also acquire circadian rhythm during development, but the details
remain unclear. In this study, we focused fluctuation in sand temperature as the primary circadian
cue that sea turtle embryos may experience and examined their influence on the heart rate of
loggerhead embryos and on the emergence behavior of hatchlings. As a result, heart rate showed
that they remained stable at a constant incubation temperature (29° C) but varied in accordance
with temperature fluctuations at variable temperature (29 + 1° C). In other words, embryonic
heart rate tended to depend on incubation temperature. Furthermore, in the experimental group
that switched temperature regime at stage 28 (approximately day 42), constant to variable, a
heartbeat rhythm corresponding to subsequent temperature fluctuations was observed. On the
other hand, in the group that switched variable to constant, no significant daily rhythm in heart
rate was detected. However, compared with the control group, constant to constant, differences in
average heart rate were observed depending on the time of day. Finally, regarding the diurnal
rhythm of the hatchling emergence, we confirmed that even under constant sand temperature—
regardless of whether incubation had been under constant or variable conditions—hatchlings
exhibited activity rhythms with a cycle of approximately 24 hours beginning about 48 hours before

emergence.
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Inter-seasonal and inter-annual variation in clutch and egg sizes in individual loggerhead turtle
Momoka Kubo (Usa Mar. Biol. Inst., Kochi Univ.), Masanori Mori, Masanori Kurita (Port of
Nagoya Public Aquarium), and Tomomi Saito (Usa Mar. Biol. Inst., Kochi Univ.)

Loggerhead turtle ( Caretta caretta) is known to nest multiple clutches within a single breeding
season and to reproduce at intervals of 2-3 years. However, due to the wide-ranging migratory life
history and longevity, it is difficult to monitor individual nesting history continuously in the wild,
and lifelong nesting traits remain poorly understood. This study analyzed the records from the first
nesting to the present of a female loggerhead turtle hatched in 1992 from an egg collected at
Omotehama Beach, Aichi Prefecture, central Japan and raised at the Port of Nagoya Public
Aquarium. The female began nesting in 2004 (at age 13) and, over the 22 years until 2025, nested
a total of 4,126 eggs across 51 nestings across 12 breeding seasons, including 7 consecutive seasons.
This sustained reproductive activity suggests stable health and environmental conditions in
captivity. Additionally, the average number of nesting per season was four, with an average clutch
size of 85 eggs. Analysis of changes in clutch and egg size over the 22-year period, as well as
changes associated with the female's body size, revealed no clear trends except for the first nesting
season, with random fluctuations observed. These results are extremely valuable as long-term
nesting records of female loggerhead sea turtles in captivity. However, to understand the overall
trends of the species, it will be necessary to collect and analyze long-term data from multiple

individuals in the future.
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Diet analysis of Chelonia mydas during lost age stage: Report of juvenile individual found in
Shimane Prefecture

Haruhi Kumazawa, Shintaro Ueno, Naoki Kamezaki (Okayama Univ Sci.), and Tanaka
Yoshiaki(AQUAS)

Green sea turtles are considered to spend their early life in the open ocean until they reach
approximately 400 mm carapace length (commonly, the “lost age stage”) and are rarely found
along the coast. In this study, we had the opportunity investigated individual during this stage, and
especially analyzed its gut contents. The dead specimen was caught as bycatch in a fixed net off
the coast of Gotsu City, Shimane Prefecture on February 24, 2021. After measuring the body size
and weight, the specimen was dissected, and the gut contents were collected. The turtle size was
288 mm at carapace length, 250 mm at carapace width, 244 mm at plastron length, and body weight
of 3 kg. The gut contents were classified using visual inspection and microscopy. Based on our
analysis, stomach contents could not be found, but the intestinal contents contained several
seaweed including the order Fucales, plastic fragments, pieces printed in Japanese, and synthetic
fibers. At the time of discovery, the air temperature was 10.7° C at its highest and 2.1° C at its
lowest, with a surface water temperature of 14° C. Both air and water temperatures were too low
for juvenile sea turtles to be active, suggesting that the turtle were unable to feed immediately
before discovery. This is consistent with the absence of solid matter in the stomach. Additionally,
the floatable plastic fragments found in the intestines suggest that the turtle may have been feeding

on surface-drifting algae or plankton after arriving in the coastal area.
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Sexual Dimorphism in the Cranial Morphology of the Loggerhead Turtle (Caretta caretta) from
Japan

Kazuki Yamashita (Grad. Sch. Hum. Environ. Stud., Kyoto Univ.), Naoki Kamezaki (Okayama
Univ. Sci.) , and Kanto Nishikawa (GSGES, Kyoto Univ.)

The Loggerhead Sea turtle inhabits the sea near Japan, which is the only nesting site in the
North Pacific. Mature males are distinguished from females by longer tail, much curved claw of
forelimb and more concaved plastron, but sexual dimorphism has not been reported in other
characters. Although there are few reports on cranial sexual dimorphism in green sea turtle
(Chelonia mydas), and it is possible that loggerhead skulls also differ in shape between sexes.
Using samples from the coast of Japan, we checked for sexual dimorphism in the cranium shape
by geometric morphometrics. A total of 22 semi-adult and adult skulls were used, including 11
females and 11 males. The 3D models were made by using photogrammetry and analyzed with
principal component analysis. In the results, the shape of anterior cranium, parietal bone,
supraoccipital bone, and quadrate bone differed by sex. Males had a longer snout and flatter skull,
whereas females had a shorter snout and a taller skull. Although the number of samples used in
this analysis was limited, and further analysis with additional specimens is necessary. This result
suggests the existence of sexual dimorphism in the cranium of loggerhead sea turtles, which were

previously thought to have little sexual difference.
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Molecular Phylogeographic Analysis of Olive Ridley Turtles (Lepidochelys olivacea) from the
Waters around Okinawa Island

Kazuki Hirano, Kei Miyamoto, Nozomi Hanahara, and Isao Kawazu (Okinawa Churashima Fdn.)

The Olive ridley turtle Lepidochelys olivaceais widely distributed across the Pacific, Indian, and
Atlantic Oceans, and is best known for large-scale synchronized nesting events (arribadas) at
major rookeries such as Costa Rica, Mexico, and India. Genetic studies of nesting females and
hatchlings at these sites have revealed significant differentiation among regional populations. In
contrast, no nesting has been documented along the Japanese coast, and its occurrence are limited
to rare strandings or incidental bycatch in southern waters such as those off Okinawa. This study
aimed to clarify the genetic characteristics of olive ridley turtles occurring in the waters around
Okinawa Island, a non-nesting area, to improve understanding of their migratory pathways and to
inform conservation strategies. Mitochondrial DNA D-loop sequences (~400 bp) were
determined for 15 individuals from Okinawa and compared with published haplotype data from
major rookeries. The results showed that Okinawa turtles belonged to the eastern Indian Ocean
population (n = 3), eastern Pacific population (n = 2), western Pacific population (n = 1), and an
unreported genetic lineage (n = 7). These findings indicate that olive ridley turtles around
Okinawa exhibit high genetic diversity, representing a mixture of individuals from multiple
rookeries. Moreover, the predominance of the unreported lineage suggests the presence of poorly
studied nesting populations in regions geographically close to Okinawa. Identifying and
characterizing these populations will be crucial for developing effective conservation strategies for

this species.
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