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Exploration correlates with dietary choosiness and

avoidance learning style in a generalist predator

Chi-Yun Kuo, Yu-Hsi Chen, Ai-Ching Meng, Yu-Zhe Wu, Shan-Yu Yang, and
Ching-Ning Yeh
ESE A LR Y

The hypothesis of slow-fast syndromes predicts a correlation between personality
type and learning style; fast explorers would have a more proactive (fast but inflexible)
learning style whereas slow explorers would be more reactive (slow but flexible)
learners. Empirical evidence for this personality-cognition coupling remains
inconclusive and heavily biased towards birds. Moreover, most studies did not examine
the personality-cognition correlation when the cognitive task is discerning food quality,
a scenario directly related to energy acquisition that underpins the evolution of slow-
fast syndromes. In this study, we examined the exploration-cognition correlation in the
context of avoidance learning in an opportunistic predator - the common sun skink
Eutropis multifasciata. We quantified exploration tendencies of individuals in an
unfamiliar environment and compared foraging behaviors when lizards associated prey
color and taste during the initial learning trials and subsequent reverse learning trials,
where the color-taste associations were switched. We found that fast explorers were less
choosy and modified their foraging behaviors less with experience, conforming to a
more proactive cognitive style. In contrast, slow explorers were reactive learners and
were able to change foraging behaviors in both learning and reverse learning phases,
even though the ability to do so depended on the color-taste treatment. Contrary to
conventional predictions, the proactive-reactive learning styles in our focal species was
not differentiated by a learning speed-flexibility trade-off. Our findings offer nuanced
support to the slow-fast syndromes and suggest that the two types of exploration-
cognition correlations could be different responses to fast-changing environmental

predictability.

M 43  avoidance learning, animal personality, predator-prey interaction, reverse

learning



Effects of environmental variables and competition on

anuran assemblages in Taiwan

X % 4 (Annie Wu), # @2 (Chuan-Kai Ho)
K > -4+~ % (National Taiwan University)

The processes of community assembly have long been a central focus for
ecologists. This topic has become even more critical under climate change because
species-species or species-environment interactions may alter. Environmental filtering
and competition are two key mechanisms that shape community assemblages in
mammals, birds and plants, but their roles in anuran communities in subtropical regions
remain unclear. This study focuses on anuran communities in Taiwan and aims to: 1)
examine the relationship between environmental variables and species distribution (i.e.
environmental filtering) using Canonical Correspondence Analysis (CCA), and 2)
evaluate the effects of species competition and environmental variables on anuran
communities using joint species distribution models.

We use citizen science data collected by the Society for Taiwan Amphibian
Conservation. The dataset included 345,351 data points spanning from 2014 to 2020.
The CCA consisted of species occurrence, historical seasonal average temperature,
precipitation, and functional traits. The result explained 23.31% of the variance and
suggested temperature, precipitation and some land use type as important factors,
supporting the influence of environmental filtering. Specifically, the land use types
affecting anuran assemblages included urban and built-up land, evergreen needleleaf

forests, mixed forests, barren land and deciduous broadleaf forests. Additionally,
some species patterns were revealed: the Microhylidae population correlated positively
with temperature in spring and winter, but negatively with precipitation during the same
seasons; Limnonectes fujianensis, Hylarana taipehensis, Rana longicrus and
Zhangixalus taipeianus correlated positively with precipitation in spring and winter.
The joint species distribution models requires extensive computing power and are still
in progress. The final results will clarify how environmental filtering and competition

together shape anuran communities in Taiwan.

M 4E3 © community assembly, environmental filtering, competition, functional traits
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Effects of urbanization on the body condition, diet, and

parasites of the Chinese Cobra in Taiwan

Hung-Chia Chang % % £.', Hsuan-Wien Chen Mt 7 ;¥ 2
1 Department of Life Science, National Taiwan Normal University

2 Department of Biological Resources, National Chiayi University

Urban development and expansion often lead to habitat changes that affect wildlife
populations, including shifts in prey richness and abundance. However, the specific
effects of urbanization on individuals remain unclear. In this study, we adopted a
multifaceted approach to evaluate the impact of urbanization on the Chinese Cobra
(Naja atra), focusing on body condition, diet, and parasitic infections. Snakes were
collected from Taichung City, Taiwan, and their weight, snout-vent length, and total
length were recorded. Parasites and prey items were then extracted from the snakes'
guts and respiratory organs using a dissection microscope. Out of the 93 snakes were
examined, 85 individuals were found to host 12 species of endoparasites (prevalence
91%), including 1 acanthocephalan, 1 cestode, 7 nematodes, 2 pentastomids, and 1
trematode. We compared parasite diversity, infection intensity, prevalence, and species
richness between urban and suburban habitats. Prey analysis revealed three classes of
prey in 30 individuals (feeding rate 32%), primarily small mammals. Additionally,
snakes in more urbanized habitats exhibited improved body condition compared to their
suburban habitats. Overall, our preliminary results suggest that urbanization did not
have a significant impact on the Chinese Cobra. Moreover, the species plays an

important role in controlling rodent populations in its environment.

M 4E3 © body condition, diet, parasite, snake, urbanization.



Cold tolerance variation in northern edge populations of Hemidactylus

frenatus: patterns and possible mechanisms

Tao, Shan-Dar !, Toda, Mamoru 2
1 Institute of Ecology and Evolutionary Biology, National Taiwan University

2 Tropical Biosphere Research Center, University of the Ryukyus

The Common House Gecko (Hemidactylus frenatus) has invaded various tropical and subtropical
regions worldwide. This species has been found on Amamioshima Island of the north-central Ryukyus,
Japan, since 2000, and quickly spread throughout the whole island after that. This rapid range
expansion in the northernmost area might be caused by the recent climate change or the gecko’s
adaptive change to the cooler climate of Amamioshima Island. We examined historical meteorological
data and cold tolerance variation in H. frenatus from the northernmost Amamioshima and milder
Okinawajima to test these hypotheses. In the experiments, we also incorporated possible climate
differences between urban and rural regions on each island representing different latitudes. We found
that rural populations consistently have lower CTmin compared to their counterpart urban populations
on all the tree islands we examined. Our results showed that the higher latitude populations tended to
have lower CTmin, but the lowest CTmin was exhibited by the rural population of Okinawajima which
is apparently warmer than the northernmost Amamioshima. Also, the meteorological data showed a
significant increase in temperature at all three islands and the average air temperature at the lowest
month of Amamioshima after 2000 is similar to that of Okinawajima before 1955. Combining the
results in variation of CTmin and meteorological data, we conclude that the recent range expansion at
the northern edge of this species is largely attributable to climate change. Nonetheless, the latter results
also suggest inter-population variation in cold tolerance in H. frenatus. To identify whether this
variation stems from acclimation or genetically fixed differences, we re-examined the cold tolerances
of the geckos from the rural and urban Okinawajima populations after commonly keeping under high
and low temperatures for acclimations. The results showed that the urban geckos exposed to the high-
temperature treatment exhibited the highest CTmin, and the rural geckos exposed to the low-
temperature did the lowest CTmin. The rest of the groups showed intermediate CTmin values. These
findings suggest that both acclimation and genetic differences contribute to the observed variations in
cold tolerance among H. frenatus populations. The urban and rural populations are only 10 km apart,
highlighting that possible evolutionary responses to thermal stress can occur rapidly over surprisingly

small geographical scales in this species.

M43 : cold tolerance; latitude; Hemidactylus frenatus; acclimation; genetically fixed
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Effect of elevation on thermal tolerance of Taiwanese anuran
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Uncovering the 'Lost Years' of the Yellow-margined Box
Turtle: Home Range and Habitat Preferences of

Reintroduced Juvenile in Taiwan

Ya-Yun Sun!, Kuan-Hao Chen?, Yu-De Chang?, Jhan-We Lin2, Ren-Chung
Cheng!
1 Department od Life Sciences, National Chung Hsing University, Taichung, Taiwan

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

The yellow-margined box turtle (Cuora flavomarginata) is one of the most
endangered freshwater turtles, threatened by the massive illegal turtle trade in Asia.
Therefore, it has received increased attention for reintroduction programs as a flagship
conservation species in Taiwan. However, like most turtle species, knowledge gaps
regarding juvenile ecology hinder effective management strategies. This study
employed radio-tracking to investigate the behavior and habitat use of 23 juvenile
turtles (carapace length 9-12.5 cm) over two years. We assessed factors influencing
post-release adaptation and identified suitable release sizes. Results show that these
juveniles have an average home range of 5.36 hectares; males exhibited larger home
ranges compared to females. Interestingly, a negative correlation emerged between
home range and pre-release condition index (CI), suggesting that healthier turtles
dispersed less after reintroduction. Habitat preference leaned towards forest edges
bordering betel nut plantations or grasslands, likely due to the lower canopy cover
facilitating thermoregulation. Overall, we observed an improvement in CI over time,
indicating that turtles exceeding 9 cm might be strong candidates for reintroduction.
Furthermore, Ensuring the good health of these juveniles before release may be crucial
for maintaining their presence in the chosen location and increasing the efficacy of

reintroduction programs of this endangered species.

M 43 : Cuora flavomarginata, Juvenile Ecology, Reintroduction strategy
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Reproductive cycle and annual activity patterns of Taiwan Habu
(Protobothrops mucrosquamatus) in the introduced population on

Okinawajima Island, Japan, inferred from captured records

Chu-Hong Liao!, Shan-Dar Tao?, Makoto Kitamura3, Kosuke Sueyoshi’, Kei Ogasawara3,
Mamoru Toda*
I personal,
2 Institute of Ecology and Evolutionary Biology, National Taiwan University,
3 Okinawa Prefecture Environment Science Center,

4 Tropical Biosphere Research Center, University of the Ryukyus

Understanding the reproductive cycle and activity patterns of invasive species is crucial for
developing effective eradication strategies. We investigated the female reproductive cycle and the
annual activity patterns of both male and female Taiwan habu (Protobothrops mucrosquamatus) in the
introduced population on Okinawajima Island, Japan, using capture records from April 2023 to March
2024. Gonadal examinations revealed that females with secondary ovarian follicles were most
common between February and June, with follicle sizes peaking in June. This suggests that ovulation
occurs mainly in June and July, with gravid females likely ceasing feeding until after egg hatching,
reemerging to feed between August and September. Capture data indicated that females displayed a
bimodal activity pattern, with peaks in April and again from August to September. In contrast, males
exhibited an unimodal activity peak between April and May, likely associated with feeding and mating.
Additionally, the number of captured individuals varied between habitats; Taiwan habu were primarily
captured in spring within cultivated land, while captures in mountain areas peaked in autumn,
contributing significantly to total capture numbers despite fewer traps. These findings highlight critical
periods of activity for eradication efforts: April to May for males and August to September for females.
While cultivated land has higher effort for eradication, our results underscore the importance of
addressing mountain habitats, particularly in autumn, to refine and optimize control strategies for this

invasive species.

M 4E3 | invasive species, Protobothrops mucrosquamatus, reproductive, follicles, annual activity
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The Development of Comprehensive Reptile Welfare
Assessments for Zoos and Pet Owners: An Evidence-Based

Review

FER 2 F I L A
1 Macquarie University
2 5B R TR
SRz B g
4 W % gz

With the increasing number and variety of reptile species being kept in zoological
facilities for display and in private household as pets, their welfare in captivity cannot
be neglected and needs to be systematically monitored. However, there has long been
a lack of focused research on improving the welfare of captive reptiles within the field
of animal welfare science. Recognising this gap, this review adopts a systematic
approach to evaluate current literature on reptilian welfare and proposes practical
welfare assessment frameworks for zoo and pet reptiles. Initially, we identify the target
audiences for these welfare assessment tools and discuss common challenges faced by
reptile caretakers in conducting regular welfare assessments. Our proposed assessment
frameworks incorporate the widely-used Five Domain Model and the European Welfare
Quality protocol, including both input/resource-based and output/animal-based
measures under the domains of Environment, Nutrition, Physical Health, and Behaviour.
Finally, the philosophies behind the design of the proposed assessment tools and
recommendations for their application are explained in detail. The zoo and pet reptile
welfare assessment tools proposed in this review aim to enable evaluators to track the
welfare status of their animals over time and create reliable welfare profiles for different
reptile species. By accurately identifying the welfare needs of reptiles, it is anticipated
that better husbandry decisions and resource allocations can be made to improve reptile

welfare in both zoo and household settings.

M 4E3 © animal welfare assessment, reptile, welfare quality, five domain model
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