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Keynote |

The Tao of Integument: Regeneration, Evolution and biomimetic

inspiration

Cheng-Ming Chuong, Professor

Department of Pathology, Univ. Southern California,

Academician, Academia Sinica. cmchuong@usc.edu; http://www-
hsc.usc.edu/~cmchuong

The integument forms the interface between an organism and its environment. It

provides the functions of defense, communication, endothermy, etc. We have been
working to decipher the organization principles that allows the complex integumentary
patterns to form, adapt, regenerate and evolve. Using the feather as a paradigm, we
show 1) the periodic patterning process partitions the skin into multiple units, and each
unit forms a self-renewable follicle. 2) With stem cells in each follicle, they can
generate diverse feather forms, exhibit different texture and display different colors,
under regulation of the stem cell niche, which can be modulated by sex, seasons, aging,
etc. 3. Upon injury, it is possible to activate quiescent stem cells or trigger a self-
organization process to regenerate novel follicle units via endogenous reprogramming.
4) In the macro-evolutionary scale, novel integumentary organs evolve for the best
possible adaptation to venture into new eco-spaces. Remarkable examples are the
evolution of feathers from scales, and beaks from jaws during the evolution from
feathered dinosaurs to birds. While natural selection and sexual selection are the driving
force of these processes, how the structures are formed at the cellular and molecular
level are less understood and is the focus of our Evo-Devo study. Cross-disciplinary
collaboration allows us to achieve a more holistic level of understanding and learn

nature’s inspiring strategies for better adaptation to the ever-changing environment.


mailto:cmchuong@usc.edu
http://www-hsc.usc.edu/~cmchuong
http://www-hsc.usc.edu/~cmchuong

Overview:

Lai, Y. C., Chuong, C. M. 2016. The “Tao” of integuments. Science.
354:1533-1534.

Chuong, C. M., Randall, V. A., Widelitz, R. B., Wu, P., Jiang, T. X. 2012.
Physiological
regeneration of skin appendages and implications for regenerative medicine.
Physiology, 7:61-72.
Research articles:

Li, A, Figueroa, S., Jiang, T. X,, Ping, W., Widelitz, R., Nie, Q., Chuong, C.
M. 2017,
Diverse feather shape evolution made possible by anisotropic mesenchymal signaling
modules.
Nature Communications. Jan 20;8:ncomms14139

Wu, P., Yan J, Lai YC, Ng CS, Li A, Jiang X, Elsey R, Widelitz, RB, Bajpai
R, Li WS, Chuong CM. 2017, Multiple Regulatory Modules are required for scale-to-
feather conversion. Mol Biol. Evo. Early publication in Nov.

Cooke TF, Fischer CR, Wu P, Jiang TX, Xie KT, Kuo J, Doctorov E, Zehnder A,
Khosla C, Chuong CM, Bustamante CD. 2017. Genetic Mapping and Biochemical
Basis of Yellow Feather Pigmentation in Budgerigars. Cell. 171:427-439.

Wang S, Stiegler J, Wu P, Chuong CM, Hu, D, Amy, B., Zhou, Y, Xu, X. 2017.
Heterochronic Truncation of Odontogenesis in Theropod Dinosaurs Provides Insight
into the Macroevolution of Avian Beaks, Proc. Natl. Acad. Sci. 114:10930-10935.
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Importance of long-term ecological studies to the understanding of

change trend in wildlife animal

%_‘Ff-— :5';:
Cheng, I-Jiunn

IR B SR SN 1
College of Life Sciences, National Taiwan Ocean University
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Alleopathic macroalgae affect foraging behaviors in different

functional groups of reef fish

FREYT RV Rty Flw il
Chen-Lu Leet, Shao-Lun Liu?, Hsing-Juh Lin?, Pi-Jen Liu®

Ve e d $ 4 442 ¢ < Biodiversity center, academiasinica? & /& < £ 4 & fLF
Department of Life Science, Tunghai University ® & &~ # ;3 £ 4 4 # % #7 National Dong
Hwa University, Graduate Institute of Marine Biology

PRHETELINRRECERORE > N AL S IR ARG AR O
Rodo AR E2ZY > FREGARMES FRAL X it B o s P73
CIRHEAPPEISIILGT 4 eRFRLAPPRY DA gEIfRLOEE - &
PP RE? + 4 L it B ES D R 5 & % (Galaxaura divaricata) >
FoRMFHRPEI R SRR ENIBARBILT EFL N ERHEEERfrLaDEL o
SEHT AT AP AN EFLEITE R KNS RO iR g 60% 0 ¢
A BT P REREE G EFR I ST gk o ¥ b LR AP A
P HEFARNEFDGHF KR FA RS EF A EMICRF A2 4
BPHEIITF RIS F IR APFRACE LR e Erw > 4
ERE IR LRI FAEIETL o FIP AR RFEAEFAPF T 6
FWELGHERAL LA PPE

ol = |

4
2

f

I
z.:

B 42 (keywords) @ ® 43¢ & & (Galaxauradivaricata) ~ 4 ) (Dongsha) ~ it g %%
(Allelopathy ) ~ 35 78 4 (coral reef fish) ~ ¥ & i=* (herbivory)



i@ SR h R R B B e R TR BRI R L 2

v

PR S
To explore the swimming behavior of sharptail mola by using the pop-up

satellite archival tag and acceleration data logger

BRET ek miE R R By At A

Lk AzRe s L I0a x4 473 ¥« (Eastern Marine Biology Research Center, Fisheries
Research Institute) 2 p 4 £ % < 5 /% ¥ #4& &2 5 857 7 #7 (Graduate School of Fisheries
Science and Environmental Studies, Nagasaki University, Japan) 3 & = [ /4 /¥~ &
(National Taiwan Ocean University)
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Effects of embryonic exposure to predator on postnatal defensive
behaviors in pharaonis cuttlefish (Sepia pharaonis) and European

common cuttlefish (Sepia officinalis)

1* s Ve 1
PR BG4
Yao — Chen Leel*and Chuan — Chin Chiao?

YR Z o E A F kA g 887 7 47 (Institute of Systems Neuroscience, National Tsing
Hua University)
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Exploration and inspiration: biomechanics links form and function

- . *
B P L2

7S
Kai-Jung Chi®

WP BB Hm B «E4 fe@ gt 51 (Physics Department & Biophysics
Institute, National Chung Hsing University ) 2 = ¢ 2+ § 4 & #.4  (Department of
Life Sciences, National Chung Hsing University )

To seek sustainable solutions to human challenges, emulating nature’s time-tested
strategies, or biomimicry, has inspired innovation to improve human design and technology.
One of the key steps for bio-inspired designs is to thoroughly understand and extract the essence
of the form, function, and underlying mechanisms employed by the organisms. Such quest
revitalizes and enhances “functional morphology” by integrating concepts from anatomy,
physiology, development, evolution, and physical sciences, and synthesizing the diverse ways
that biological and physical factors would interact in the lives of organisms. Theoretical
predictions from the proposed mechanism, with physical analyses of changing forms, structural
properties, and performance characteristics in the context of living environment, could provide
more concrete evidences for the causal relationship between form and function. In this talk, |
will use examples, spanned from classical cases, modern findings, and our own research in
Taiwan, to demonstrate how mechanical analyses of morphology or behaviors of the organisms
help identify life’s challenges and constraints, and elucidate the mechanisms and solutions
evolved in nature at several levels: alternative materials, modified structures, and modulating
behaviors. Such exploration of nature’s diverse forms and functions from the biomechanical or
biophysical perspectives could provide us sustainable insights for future bio-inspired design.

R 42 % (keywords) @ # it 35 & & (functional morphology ) ~ # 4~ 4 # (biomechanics) -~
i# 4 & (biomimicry )
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Sexual dichromatism and altitudinal difference in the plumage coloration
of the rufous-capped babbler (Cyanoderma ruficeps)

Sohads T e (B2, K F e

IRz 24 4 &5 8 % (Department of Life Sciences, National Chung Hsing University)
2#73 4 4 %7 ¢ < (Endemic Species Research Institute) 3 ¢ & 72 3 pad 4 5 b g @

« (Biodiversity Research Center, Academia Sinica)

The plumage coloration can be important to mating choices in birds and their survival in
natural habitats through interactions with predators or competitors. Consequently, birds may
show sexual dichromatism and different plumage coloration among populations occurring in
different habitats. However, many avian species are not found to show such patterns. Given
that birds can see ultraviolet light, sexual dichromatism or regionally different plumage
coloration perceptible to birds may be invisible to human eyes. Thanks to the advanced
development in spectrophotometers, we are able to measure avian plumage coloration more
precisely and detect reflected ultraviolet light. In this study, we used a reflectance
spectrophotometer to measure the plumage coloration of the rufous-capped babbler
(Cyanoderma ruficeps), a species with a wide distribution range in Taiwan but no sexual
dichromatism or population plumage variation to human eyes. We analyzed several
colorimetric variables (hue, chroma, and brightness) to examine whether this species showed
cryptic difference in their plumage coloration (1) between male and female and (2) between
lowland and mountain populations. The results showed sexual and altitudinal differences in
seven body positions of this bird. This study implies that the plumage of rufous-capped babblers
may subject to both sexual selection and natural selection associated with altitudinal difference
in environment. Our study also demonstrates the importance to study avian plumage from the
bird perspective, rather than the human one.

B 4 3 (keywords) : Avian plumage coloration ~ sexual dichromatism ~ sexual selection -
natural selection
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Shell Preference, Allometry and Morphological Variation of Land Hermit

Crab (Coenobita rugosus) in Dongsha Island, Siaoliouciou, and Kenting

Rl MR A
Yi- Ch| Lee*, Hsi-Te Shih

Wz 2 g4 a8 4 (Department of Life Sciences, National Chung Hsing University)
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The End of Arms Race: Reversal Evolution of Sexual Dimorphism within the Lucanus Stag
Beetles (Lucanidae, Coleoptera) throughout the Taiwan Island
,&I"Elﬁ 1* I;E?&_ffp 1,2 '% %3 N 5 % T 1,2
Carolyn Chia-Lin Su'", Ting-Yang Chien® 2, Chi Ma3, Shu-Ping Wu* 2
LE#7 =~ Ry T4 ¥ FT RS & (Department of Earth and Life Science, UT)? %
A 2 X BRE KT 8 F R LS (Master’s Program of Environmental Education &
Resources, UT) 3@ = & %~ 5 /& £ # £ # 3 #7 (Institute of Fisheries Science, NTU)

The theory of sexual selection explains why animals with sexual dimorphism exhibit
obvious morphological difference between males and females. In the male-male competition
model, male individuals have to fight against each other to obtain mating opportunities,
resulting in a dramatic evolutionary trend towards large body size in males, which puts them in
an advantage during fighting and enhance their mating success. In the predator-prey
coevolutionary arms race and the male-male competitive sexual selection, evolutionary
escalation predicts that “competitors” may pay higher physical costs to establish better weapons
to gain advantage. When the arms race leads to extreme physical costs for all competitors, cheap
new tactics may emerge and outcompete the less cost-effectiveness old ones. For example,
small males may find alternative ways, avoiding direct conflict with bigger ones, for courtship.
Most species of stag beetles have distinct sexual dimorphism, best known for members of the
genus Lucanus. Among the eight Taiwanese Lucanus species, two of them have distinct
courtship behaviors. Unlike the remaining species, whose males congregate around the sap
leakage of trunks or fight one-on-one for mating right, males of the two species circle near the
canopy to search for females and mating opportunities. These males are also characterized by
a trend towards small body size and mandibles, an apparent reversal from the dramatic sexual
dimorphism apomorphy back to the sexually less-diverged plesiomorphy state, representing a
case of reversal evolution. Through reconstructing the molecular phylogenetic relationships of
Taiwanese Lucanus stag beetles, we demonstrated that the two species with dwindled sexual
dimorphism were independently evolved within the lineages themselves. Furthermore, we
investigated the extending of sexual dimorphism between genders via morphometric studies,
measured bite forces and respiratory metabolism costs, and conducted fighting behavior study.
Our results demonstrate that although in the sexually dimorphic stag beetles’ zero-sum world,
small males are at an entirely evolutionary disadvantage, an alternative way can emerge and
distort the sexual selection model. Our results highlight the possibility of reversal evolution,
and reveal that the lineages of Taiwanese Lucanus stag beetles may be at the crossroads heading
towards escalation or reversal evolution.

M4t o 12 EEA (sexual dimorphism) ~ 43% (sexual selection) ~ 4% fu (stag beetle) ~ if &
i 1+ (reversal evolution)
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Population dynamics of Pocillopora verrucosa in Taiwan

S IRRRE 5t 22 SRR ARt L IR S
Aziz J Mulla® 2% Yoko Nozawa® % 2 and Takefumi Nakazawa*

Lo Ly s % 149 (Biodiversity Research Center, Academia Sinica, Nankang,
Taipei 115, Taiwan)
2 by A b S HREREAE T 4 L8 = 8 4z (Biodiversity Program, Taiwan
International Graduate Program, Academia Sinica, Nangang, Taipei, Taiwan)
SPz AL 2 6415 i (Department of Life Science, National Taiwan Normal
University School, Taipei, Taiwan)
TRz R < F 4 &5k (Department of Life Sciences, National Cheng Kung University,
Tainan City 701, Taiwan)

Demography is essential to understanding population dynamics. Traditionally,
demographic studies of corals incorporate either a one (diameter) or two-dimensional (projected
area) body size, severely underestimating their size-specific patterns of growth, fecundity and
mortality. In this study, we aim to conduct one of the first studies of coral population ecology
that considers the three-dimensional (3D) body size of individuals to quantify performance
(growth, fecundity, and mortality), using the dominant coral species, Pocillopora verrucosa.
We will compare population dynamics estimated from 1D, 2D and 3D measurements, taken
from time series data over a 6-year period (2012-2017), recorded in Kenting, Lyudao and Lanyu.
Further, we aim to model population dynamics by applying 3D body size measurements to
predict more realistic future trajectories of P. verrucosa populations, under various disturbance
scenarios. The potential to explain the success of P. verrucosa populations will improve our
knowledge of future coral reef dynamics and resilience.

B 45 (keywords) : 3 % (Coral) ~ # j& (Ecology) ~ *&# #*
4 4 (Resilience)

# (Population dynamics) ~ %
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How come Porites is the largest massive corals on reefs?

FoRRT > Rk
Siaung-Lun Huang and Keryea Soong

Wz v L g Ep g & (Department of Oceanography, National Sun Yat-sen
University )

PREZPWHaOP P (colonysize) PFo BEF Gema i ¢ EP ey 8 - 4
BE > LA APRBORRLRCRARI - R P D> 3 R EP R E
Lo FFEFPEEREBEBREE - ALk BE AN B -% % (Indo-Pacific) ek
7 %7k (DongshaAtoll) - #73 % kg sfd] > ¢ 45 ¢ /3 X % (seagrasshed) - i8#
(lagoon) ~ #xig = (channel) 12 2 “F 2z 78 (outer reef) o 2% i p| & BB it 3 5
(Porites spp) tpf>tH & BB R P Famp i d P REE S o B LV REOTRE A
REPWNL L O INL PTG IR .«#f‘ulﬂ"“f B2tk BAe T A B
oM PB AT RREE D S0 FREFLE KIPWABT RO L H B
BE A H P A AP 2 APRDT BER (A) 2R B (B)
it B (C) &% & r» Ry ER (D) LR (BE) ZREL TR > k&RE:
(1) 2 HAME e F B BB kapm k@2 (2) 3 PRG3R 4
Sl b’“’riﬂ?i’»%ﬁr} AT AEE oirhw FHiES BRAE

i 45 (keywords) © #zit % (Poritesspp) ~ % %8 2 <t (Colonysize) ~ 4 /% &
( Dongsha Atoll)
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Effects of the habitat structure difference on the community of

macrobenthos in Taoyuan coast

N S

Hsin-Yu Yu !, Hsing-Juh Lin*, and Shou-Chung Huang?

IRz e @484 é%vfiﬁ & (Department of life sciences, National Chung Hsing University)
2ik B2 4 LR B € (Taiwan Wetland Society)

B B H i eiEl > ks 4 gﬁ zm/wﬁi#’”m_}i' *fr’/’% ’;ﬁ"‘_q_g\. A -1
FrAARgd s ® o AT UFEE AFREE BRATRE S RE Fiae
&&’HKWQﬁ%%¢#?%;TLEﬁ%%fﬁ XA RS ERE S L
B oop ’U%H&’ifi(Rugosity)ﬁv“%%ﬁ—‘r  FHRELY R A %«;g; SRR
WEDRER S AR R i e R T o B B AR L & 5 G
BE SRR i@¥LW%°F¥’P@%§ ﬁ&@’ﬁ%a PR R R TR
PR AREPREDRRECARPMEFEFARN AT RLRE o FHES
%%%%ﬁ’ﬁﬁﬂ'ﬂ ﬁ%&*w’whlﬁﬁﬂ#ﬁ%ﬁj?iw£ﬁ
PR t?ﬂ#ﬁd"%ﬁaﬁiwﬁ%ﬂaiwaééﬁo

§ 437 (keywords) © < 4] A# + (macrobenthos) ~ &4 %14 (habitat structure) ~ 3 7
(algal reef) ~ # & 4 47 (community analysis)
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Sea urchins facilitate coral recruitment in Taiwan

Dang Do Hung Viet!?34, Yoko Nozawa®
! Department of Life Science, National Taiwan Normal University, Taipei, 11677, Taiwan.
Email: vietbio310@gmail.com ? Biodiversity Program, Taiwan International Graduate
Program, Academia Sinica and National Taiwan Normal University, Taipei, 11529, Taiwan. 3
Biodiversity Research Center, Academia Sinica, Taipei, 11529, Taiwan., 4 Institute of Marine
Environment and Resources, Vietnam Academia of Science and Technology, Haiphong,
Vietnam

Herbivores, including fishes and invertebrates, play an important role in coral reef
ecosystems: herbivores control algal abundance, creating a space for coral recruits and facilitate
coral recovery. However, in many coral reefs, overfishing of herbivores is a common problem.
In combination with eutrophication, the resultant population reduction of herbivores results in
excessive algal growth, often causing the phase shift from coral-dominated to algal-dominated
reefs.

Up to now, many ecological studies have been done on the interaction between herbivores,
algae, and corals in the Caribbean and Great Barrier Reef. However, in Southeast Asia, few
such studies have been conducted. Accordingly, in this project, we investigated the herbivore-
algae-coral interaction in four representative coral reefs in Taiwan from 2016 to 2017; Green
Island (10 sites), Orchid Island (11 sites), Kengting (10 sites), and southern Penghu Islands (15
sites).

Initial results indicated that large-sized sea urchins, Echinothrix spp. and Diadema spp.
prevail over herbivorous fishes and gastropods in most reef sites. We also observed a positive
correlation between densities of these sea urchins and coral juveniles. Because coral juvenile is
a proximate indicator of coral resilience, this suggested that the large-sized sea urchins became
the key herbivores, facilitating coral resilience in Taiwan.

Keywords : herbivory (3 & 4% 3), sea urchin (;% *%), coral resilience (3 % &%k 4 ),
Taiwan coral reefs (5 /45 3 7£)
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Study of mortality in different phases of embryonic development of green

turtle on Lanyu Island, Taitung County

LS L
Chou, Hou-Chun *, Cheng, I-Jiunn

I B SEREARNE SERE AR TP Sl
Institute of Marine Biology, National Taiwan Ocean University

R E AR T AR T A G - o m i AA T &
s » & » J % 9p 3P (Gastrula) > 2 5 4 % (Notochord) ~ #¢ 5 5 B| % L - s B4 7
FOOPRPE S R R REET oo« BB IS (somites) o T B T ARR A H e 1 F 4
R RS R MR R e AL iR R U )
o i A RET RA 0 FRASTI MM BN AT R G F Fehd 327
fo o AL RE L LR 0 T AR R EHFAS AT RIFRGT FEE G L
‘,H_[ °

AP 2017 B s B L R o Tt % 00.01% . &7 L BVt
Bz = s o 5 AT H S 188 ~ 218 ~ 258 4 )ik 1.79% 0 % 20 ) ik
5.36% - % 26 #p it 12.50% - % 27 #p ik 10.71% ~ % 28 #p ik 21.43% ~ % 29 # ik 17.86%
1% % 308 ik 25% o BE AR ikl P f TR F B E 4 2 o i K ECE hir
4 70.05% > P HR it Yo RIS AT MR L Y 30 < GlEF o FF
AR BRAVEIR > F - HAEFARE S 30 DI ] o J8HR T = R F] o #p
FHA RSB E RT T -

B 4E 5 (keywords) @ i ~ s s T
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Population genetic structure of an alien tree frog (Polypedates

megacephalus) in Taiwan based on microsatellite DNA markers

B Y P ESAe s M B 2
Kai-Chieh Hsieh'", Yi-Ju Yang?, Yi-Huey Chen?

VR AEXE D ART REEB S « (Department of Natural Resources and Environmental

Studies, National Dong-Hwa University) 2 # &< it < & 4 & 18 ' (Department of Life
Science, Chinese Culture University)

WS S T E KPR A S ERF S BRT Jp A R ) iff@ > ﬂw}:’ﬁ B 2012
016& 5B RAT R E 0 @ 6 BACHEE A TR R 4F %ﬂ“ﬁ#ﬁi*xﬁmé
FALA A WRIE ) St B L AR - 5 ik B
i’i*’i’»? oA A e 4G AT o E N H BORE D N REEA T
R T e
N A
j@/”\'L#ﬂgﬁ&F‘T EROEHEF P L “f 72014 F SAF FHESF
BPAFFR AT AL I LA RFH 2L BFEP A2 His a5 %
ot AR EFE R B BR Y A F I TR - ﬁf»f@ g
FHEHA T X DGR TR T AT A2 RS E f%]f A EE
A PERERS oY T E ST ey 2

“Ja\ﬂ/wrv
g 3
_|
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M 4t 3 (keywords) : = &3 (amphibians), # # » #&(biological invasion),
(conservation), #cf# % (microsatellite), :# i# % £ ( genetic variation)
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Home Ranges and Migration Routes of Greater Crested Terns and

Chinese Crested Terns in Taiwan
SHLFL A YT AW Ry R R R R

p = LR
YA SHERET RS AR L SRR ETRE

Chinese Crested Terns (Thalasseus bernsteini, CCT) are listed as rare and endangered
species on the [UCN Red List. Matsu in Taiwan is the first site confirmed to have a breeding
population in 2000. Since then we have investigated their population and breeding success at
the Matsu Islands Tern Refuge, Taiwan. We found that CCTs co-habitat with the Greater
Crested Terns (7. bergii, GCT) and the two terns’ population sizes have a significant positive
relationship. In order to understand their movements, we conducted banding and satellite
tracking project since 2008. There are 226 GCT adults, 405 GCT chicks, and 2 CCT chicks
banded, and we received resighting data from Min River Estuary, Jiushan, and Wuzhishan,
China. We also tracked 5 GCTs in 2016 and 9 GCTs and 1 CCT in 2017 with satellite tags. We
found that GCTs in Matsu have two fall migration routes: One is following the China coast
moving southward and wintering in Vietnam, Thailand, Cambodia and Myanmar and the other
is following the China coast moving south-eastward to winter in the Philippines. Furthermore,
we found that Huangqi, Min River Estuary, and Pintang are important areas for these two
species. Possible breeding sites highlight the importance of Kinmen island in Taiwan, and
Jiushan, Dongji and Lufeng in China. In the future, we will accumulate more banding and
tracking data to assess terns survival rate, dispersal and possible breeding sites. Hopefully we
will be able to understand these two terns’ migration ecology, and set up and execute a cross-
border conservation action plan.
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Migration Routes of Little Terns from Geolocators in Yilan, Taiwan

=03 T S L LT RN ER 3 A 4
Hsin-Han Tsai, Le-Ning Chang, Wei-Ting Chen, Chong-Hang Hong and Hsiao-Wei Yuan

R 4%+ 8 H4 R 8 T RS 4 (School of Forestry and Resource Conservation,
Natlonal Taiwan University)

PREGEL AV EELERATANAGE YA TR NEY o BRAFLET S
200km > & F] i HE BaE(BdE T 2 0.5g) 0 FI R AR 3T AL Sl T g o AT
T B 2012 ~ 2013 40 2016 # & 3% E 3 4 5\ 10%;.1—1h-¢ﬂ 9 1.6g ¥ s B
.| #: #8(Little Tern, Sternula albzfrons) OBV > FH B EF BB vt B fE
BB RS o 3 2017 A BfR e ‘?ﬂ{( 6%Pf~,, R WL F L 31.6% 0 (e
Be IHFREERD - AP ﬁR/v\%‘r/ Brefr Bk R TR #FR ) EHET P
AZ7) AR a B 3 8@ 2R J.%Ei?‘f‘ - REE e R A
Ote T o - AE T ﬁféi%“ii%*i%fﬂé“‘%é?f - hg BT 0] BN EE
FAoer o i® 5 @A a0 ek o 9 PP A RERM AR A - E EFIIRE 40
A Bt o s w‘?rvrr TR RN S w e B E o (B R B

SRR~ R R A B H#ft A RBRET 2 K# o

M4tF (Keywords): & % # (Wintering site) ~ ¢ #=k(Stopover) ~ /& # § [F](Home range)
iE BESE B (Tracking tag)
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Exotic and native avian foraging flock sizes in urbanized environments

FUAEFELA
Institute of Life lgonlgeizh%?gﬁgg%(ung University

TR G R AR R ) 4 0 BB SR Al e 2 F )

A LR R HERA R SR P AR kAR B S
Fm%ﬁﬁ“%_ﬁa*mgﬁﬁ’%ﬁaﬂﬁﬁﬁi%mﬁ%ﬁ&%;
T 27 S AR RS Y R FR D A SRR RS R o AP FR
R 8 ,' HA o HHRELE G LS m/ﬁ ‘¢ (Passer montanus) £ ¢t % & 7~ #
(Acridotheres tristis) » 7 3t ’\ﬁﬁib%é% A & panp b Fllic o ho S Flo A S B L ARR
BAFFRRAEEEFLAFE MG TUBSBHFEE OB aE L)
WA L ST L AR o APIER AL SE (DL FIEE G A A
FEEAES AR Q) EEF TS MARRRF AR AR 1E (3) h Rk
BFNFRSFRESD RE T r«\ﬁﬁwﬁ’é%i o P EREFE R T L RRARE A AR]
BERTHEALIF AT FERFLAAN PR LaFE A BB 2R
IRFLIPN  PEBRIEY  AFTO PRI ELRRB D AFE 2 E AL RS
FEFOT R EEA AP THRESTFIZAAMELR] TR TS AL AR
PFrD A EY PR FEEIARE SRR -

’

)

B 4 F (Keywords) : “t %k #& (exotic species) ~ | (flock size) ~ &5 ] & * (habitat
island) ~ 3 7 it (urbanization)
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Copulation calls of female Taiwanese macaques
(Macaca cyclopis) in Nanhua Area
WERT A A
Ching-Wen Huang, Hsiu-Hui Su”

Bz B L4~ F85 2 &4 5 7 #r (Institute of Wildlife Conservation, National
Pingtung University of Science and Technology)

P ds e AR e pE 0 ¥ REP AR @ 4F genv B(copulation call) 0 @ ig a2 flevd B
B2 A g M OAF R R AE b b oo s N e Breh R BV 5‘ {@. ® py R
BEpedampipand o gaadn kIfp o M pladaRkBEETL o AREED

FAFTRE WL EAF RN i o ’f“i}ﬁ}%‘ﬁ}-’f £/ I L“’PI:*.S A % (Macaca
cyclopzs) % fie Bﬁg’%ﬂ PR g g AR T ) T B Meppd e Bt i
2B (D)* e 2 Y > kS BRH B 3)m 8 22 B it %o
@iEeHF L > G) THAT > 6)F M B2 BHE - 2 (NRAF AR ki %R
TR SRR s B2 B o

BREAEE S ARET S ARSI s A B AR B I H R
2}@%5‘1‘!1;’;]‘?,-5 A 2L PR > BER R T T Moo
A EE N RS N E B AN BRRT A “ﬁ?%%%’Aﬁ
UK BESSEE (7Y Do DR RS RIS K RIS L T
Iﬁ?—f’ié/??@/ﬁ%\&ﬁfofqﬁ‘—ﬁ}s’54:}*“’"‘5}3"—' I \ﬁlly':m’j\%ﬁo"\;'é'ugf'*\ﬁ
BB B R AR AL e Fl o Sl SRR Qe BT
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g

M4t (keywords) © % fie v B(copulation call) ~ % fie 7 5 (mating behavior) ~ = F# (social
rank) ~ 2 7 % fi (reproductive state) ~ - # & jE(Macaca cyclopis) °
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The photic environments and the adaptions of fish color vision

=S
Hong Young Yan
R 2 % 4 4 5 42 (National Museum of Marine Biology & Aquarium)

Bkt & kHpE FI2 Rl £ B2 F 0 Fla § R Rk £ aks

EEIFRR O RER M T o A e B F 820042016 & 0 2 S A A HOE 0
BAB L B RBET > dofmimit IHd KR R g o ApRgr gAm 4
b4 FEBINTRIA LY TS ERR 0@ ﬂvjﬁt,é.ﬂﬂf%ﬂmr}*
v A RAE o FaTE "'i—ﬁiéﬁﬂ‘?"ﬁﬁ%ﬁ Bovod oo ¥k ‘“”Ué'rﬁfa‘()g p: 3
AR REBERE Fk s - b2 AR A RBBFEG LR DR A H
A F-v AR A NEY PRI AR Lu:;’_p Sk ERe B F 4 FAENPT
P %o E‘E—ﬁ Rl B~ Tk RHE LT aRR > MAFHE TR TR T &
g o F P A S REAY O EFIPAEIIFFFSFES IR S RS v RF
kBEHE @ AT T E 1*“7?;J A BEAI c B ALYl TS RRR -
AMEF LRI RHAR 0 (BB R AT H BT AR M HES RS
CFz#rts o FlR i RER A R PERT AR o P DR R 0 b3
B EA R CRERENIERS T o R N KRR RS R
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kS

M 4t 5 (Key words) : ¢ A (Color vision) ~ £ I # (Photic environment) ~ if &
(Aqdaptation) ~ % fiz ~ & 5k 3% & (Spectrophotometry) ~ # + &z & £ (Maximal absorption
wavelength) ~ 4L % %= 3 Bl (Electroretinogram) > 4L #~1v L F](Opsin genes) ~ #H & %
(Polarization light)
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Effects of pH on the critical thermal maximum of Kurixalus eiffingeri tadpoles

FIWET SRR @ B!
Pei-Tzu Li'", Jen Lin' , Chuan-Bin Cheng' and Yeong-Choy Kam!
L4~ 54 &8 % (Department of Life Science, Tunghai University )

BEZFHECER IR CEIRAGFTRL AL - MERSF IR LI EARAR
LR PR R E g B At & (Critical thermal max1mum) VOTL R i
it PRl - o A RATR AR R AL B Rk > 02
WHERE XRER TS RE R o 0 S aE (Kurixalus ezﬁ”ngerz) WL % 6] v o4
O SFYRA LSRRG LR ORE S s KRR
1%&?—&——’4 FEIEE ¥ - 3G ,,J\,@mﬁ&,u 5 ,»?‘ﬂﬁi’—i«—il‘?—’_ LI SLE -]

mAMJow%mﬁﬁ%%@i’ﬁ%?W#ﬁﬁﬁwNiﬁﬁ$%ﬁ%§oipm
‘J’pH ‘J‘i,f«"—i—— mﬁfféﬁé"{?’ﬁéﬁcg% ﬂ‘lﬂ Fﬁ[[}FF'l)pH{@gEZESS
R g At 2 22) pH 3 ¢ B ~wm&wuaqaﬂap%?ﬂwﬁ-
if*ii FIRNT Brg2eT (pH35-4-5-6 % 7)*% CHESREREREALR
TG EF S FTYRE FR o BE M 0 pH3S e N2 —‘,Lmnf; AR BTIRGA I
wpﬁm4wprT%*m AT S R E S LR §EF pH
A E AR s st E L L M R R I
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Mats (Key words) @ ¥ = g+ (Kurixalus eiffingeri) ~ & 8 @t % B (Critical thermal
maximum ) ~ > 3E 85 ¢ (global warming) ~ & # (acid rain)
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Eftects of temperature and pH on tadpole growth and development of

Polypedates megacephalus and Polypedates braueri

FRE e
Shao-Ci Zhou » Fu-Hsiung Hsu*
Rz E2x 525 FHE & (Department of Biological Resources, National Chia Yi

University)
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Distribution and Origins of Polycyclic Aromatic Hydrocarbon (PAHs)

Concentrations in Crassostrea angulata, Western Coast Taiwan

MR g 2
Liang-Hsien Chen', Shi-Han Xu!, Wen-Hau Li
Pe J2 it 4 g4 &5 X (Department of Life Science, Chinese Culture University,
Taiwan)

Polycyclic aromatic hydrocarbons (PAHs) are often present in the coastal environment,
these organic pollutants from incomplete combustion of fossil fuels and other anthropogenic
inputs. They transport to the marine ecosystem occurs both atmospheric deposition and direct
discharge and runoff by land. The aim of this study was to conduct a long-term investigation of
the biological parameters and individual responses to abiotic, PAHs and biotic factors on
seasonal fluctuations of Crassostrea angulata population from time series samples along the
west coast. This study would help us to determine how we should use PAH concentration as
bioindicators for biomonitoring studies and for the evaluation of pollution origins. We sampled
three sampling stations each month from 2015 to 2016 in terms of reproduction variation of C.
angulata with geographical area and time along the west coast of Taiwan (Fangyuan, Taihsi,
and Dongshih). The PAH concentrations in 5 g of oyster samples were obtained through
extraction, separation and quantification. Total concentration of PAHs in this study varied
during 2015-2016. > PAHs and BaP exhibited negative correlation r=0.483, p=0.011 (2016),
confirming a specific pollution from unburned pollution events. Relationships between
contamination by PAHs and physiological status indicated that C. angulata was more
susceptible to adverse effects of these pollutants. PAH ratios are traditionally used to assess the
importance of pyrogenic and petrogenic origin in indicate organisms. Compositions and relative
abundance of individual PAH concentration in C. angulata were no similar, where the 2+3 ring
and 4ring PAH were predominant. The result suggest that the PAH contamination in study sites
show a mixed pollution origin from both petrogenic and pyrolytic origins during sampling. The
data are in accordance with environmental parameter reproductive periods of oysters, XPAHs
and molecular ratio of PAHs analysis, which suggest that pyrolytic and petrogenic pollution in
three major aquaculture area in Taiwan. These results are important in biomonitoring of coastal
environment for oysters aquaculture, and is associated with the safety for marine organism and
ecology.

i 4t 3 (Keywords) : -¥g(oyster) ~ % % % 4 5 (PAHS) ~ Crassostrea angulate
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Competition Constrains Elevational Distribution of Species

LB
Sheng-Feng Shen
PAETR AP AP 5 R T ¢ < Dr Associate Research Fellow Biodiversity
Research Center, Academia Sinica

The most influential hypothesis regarding species geographic limits suggests that abiotic
factors constraint distribution boundaries of species at the harsh environment, such as high
elevation or high latitude, while inter-specific competition sets range boundaries at more begin
environments. However, empirical supports for this hypothesis have been sparse and equivocal.
Critically, the importance of species interactions in determining species fitness can vary with
population density and environmental condition. But, to which extent these biotic and abiotic
factors constraining geographic range limit remains unclear. Here we assessed the mechanisms
forming upper and lower elevational range limits of burying beetles (Nicrophorus nepalensis)
and showed that interspecific competition was the major driver of both upper and lower range
boundaries of burying beetles. Notably, our field observation and experimental manipulation
studies further show that, at the cool-edge upper limit, where the population densities of both
species are low, the time required for locating the breeding resource (carcass) determines their
breeding success, representing typical exploitation competition. At warm-edge lower limit,
direct interference competition dominants because population densities of both species are high,
both species detect and arrive at the carcasses rapidly, and the burying beetles have to exclude
the maggots from the carcasses to breed successfully. Our study extends Darwin’s classic
hypothesis by demonstrating that the transitions from the interference to exploitative
competition set the lower to upper range limits of species and echoes the repeated calls for
experimental macroecology on understanding the range limits of species.
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Parasite communities and host immunity from different invasive

stages of banded bullfrogs (Kaloula pulchra) in Taiwan

AN
Zhao-Hui Lin, Hsuan-Wien Chen
Mz bk« g5 FRE )

Department of Biological Resources, National Chaiyi University

CEBAFIFE R TRIIF IR B P ERE IR ERT NG bl ~
THOBHT N G TRIN BT NHBICRC T NALAE S FF Ar BREDBH

RlEHBgpF cnvg o d GABMAAAS LR > P S HFL AFERALE o
Bop BT ko RS AT e E 4 sk (Kaloula pulchra) » F =5 >t 1997 # 3 AT § 22
Bk R o AT E kd B BB e AR PR AT BEBES TR Bl ks
AFT UGS EMN DFABEASHE > FRP AL R RFRE > B
B EHMPMFL AER eSS LT LR 2017 & AL VAR R R B
B)ErETF(EHEE 2HE B ERA PIEAAFRIEINKEEPNFLA
HRERFE - BEFRFAAIRTUEGEALS LI BEE > ¢35 108 LREH %
LA F LA IR R AT RTGE M @ R oA TEALA
HR AR > ZEROFLAFRESTRFALARE I FLAFRESEFSFA
N R i A Y S T2 o RN PSR Py
- 4 ,
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FH AR (- fEe

M 4t 3 (Keywords) @ » & J k-7 % (invasion origin-front) ~ i #+4% $£(Kaloula pulchra) ~
# 24 AR % (Parasite infection) ~ % % # (immunity)
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Effects of host invasive stage on immunity and parasite community: the spot-legged

tree frog (Polypedates megacephalus) cases in Taiwan.

AR e me
Meng-Jhen Li' ~ Yi-Ju Yang? + Hsuan-Wien Chen '*
'R k& F 25 FRE 4 (Department of Biological Resources, National Chiayi
University) 2B = L &+ & § R F R %% 5k (Department of Natural Resources and
Environmental Studies, National Dong Hwa University)

bRk AT ANE B SEL Y 10 B > 2 L EF A A AL o 0 b Kk
i ZRGORHE T RFHIT 0 R EHITRAMIR DR BT > Fla E K
AT I . llﬂ_ﬂa"aﬁ;%iﬂ@ﬂ’bmﬁﬁi o AT FFA AATATAD N ARG R
A G BN 2P E R BT B ZHRE R o0 T AR R hmr e 4
MpF2n %HR@* WA MR IL R F B FLARAT B R RA
BPEER ST TR AP R BIFEEFH LT OLE A HFTEE > LA 4
BREFLFIHEFLE  LAS w3 oo e lal < ) P F2 A8 AHE
FABEENS > RAFUZ BT LIS > 57 SEK e THRBABAE 0 L
BB c? AERMO RREFRIEFLRL - RRUFVAFEEFLLL L 124
PHREFOFIASRILES - FLAFRESCRFLGHFLE - P B R %R
PRAEFLLAS AFIAVEEFPRIR > RIFEZ LS %X%L*Tﬁrﬁ&: R
Mp x5 #2 ﬁmlﬁl—?.ﬁéﬁé’lﬁ}l' SRPE Ol B S B R0 R AR &
B Xe- HIFEFEGALRELEFLHDH G

3G

w_F.‘- e

|

B 4% F (Keywords) © » & f (invasive species) ~ it & 1# fiT(energetic trade-off) ~ & &

(immunity) ~ % 2 £ (parasite) ~ s &+ (polypedates megacephalus)
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Factors affect the parasite community of Duttaphrynus melanostictus in

southwestern Taiwan

iz s pied
Kai-Hung Liao, Hsuan-Wien Chen
M &% ~52 %5 F kRS & (Department of Biological Resources, National Chaiyi
University )

A

P23 WA (Duttaphrynus melanostictus) 7 & %% Lixfd > 2§ é ﬁ«a".i
- *E‘ 0 wm AP HmE AR ) F 2 AFERAT R TS
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(F P HERAN)ZAFTT R X RRFFEED 3 TLR
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M 4 F ( keyword ) : 2 PE V& $A( Duttaphrynus melanostictus ) ; % 2 # ¥ F( parasite
community ) ; F 4 & % ﬁ 14 ( diversity of parasite )
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AFTEBO LKW £ %%%ﬁﬁﬁ%@»#ﬁwa4um%w,ﬁu
EF G B g g Rl M | * mrz%%%m 3R R S ‘»t*wl
e KBRS HIGFED KRS > KRR SHBRE RS R
WL RBAp adnF s R2 K2 AP PRBELELATHF - PHE =T &Y "”7?‘}'?3
AH S CPFRFERFEHET RS 78 fier FE AT P WAR LG
ko E BB 0 M BE B R BRI > IR kR AP Ak 2 b
2ok A A ERT > REISF G RET AP R RAE Y

B 43 (keywords) : & KHE~ &FF ~ 2 F ~ %7 ~ 7§
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o &5 =R (Cervus nippon taiouanus ) B A chpEz o # B35
B 2 e *
Seasonal and Regional Survey of Crop Damage by Formosan Sika Deer

(Cervus nippon taiouanus) in Kenting and the Application of Deer-

Exclusion Fences

HEFE T B =2 KR
Meng-Yuan Lin'", Yu-Jen Liang? and Jai-Chyi Pei?

'Rz B AR A B % 7 7 (Institute of Wildlife Conservation, National
P1ngtung University of Science and Technology) Wz BEAfFHE T2 5 FTRAT AT
( Graduate Institute of Bioresources, National Pingtung University of Science and
Technology ) *Fl = L &£+ & g AT h2%BEHE 4 (Department of Natural Resources and
Environmental Studies, National Dong Hwa University )

RAE P E SR FEARIE A LP w2 MR- - SFPFR
( Cervus nippon taiouanus ) p 1986 #4445 1 4 » % ¥ T P Ligj'i [ TTORECIET N, o
TRRA e R A B OFA, o AP WA B2 R X 2 G F il 2 e AR
FHE P RETFRES AR 2FLZLAT > TRRERFF N BEETCRDE TR
WerPmg el 2R H7¢ 16 2 (73.0%) =3B oA 02 2 (9.0%) =%
BB S s B 2w A AL +F°Tmmaﬂaﬁ S EH I RE 2
FAERRIF 3 X EW %i*h?ﬂW#éiﬁﬁ’ A S LA 0 B S
EFTTRLEAT REE TP AEDRER ARERIFTDER - F TR ISBF
BIFE- HEIR 2 T R o “f7 BATFRE TR TERREFTHRS > T F ARk
TERHEFTEFEER ST FHFMZFVERF LI RSO AT 2 2IEfEH R S
FlHpraBH e 135003 16 FEAPRVF R HFTTRTAA A LR TR &
Nr B ~THEERDRT TG R - é‘.;ﬁ? R ?f:\_’?]** R MR
f»iﬁml‘“l‘&r ek FIWRES FHER o a4 T ERABECRAERE
% A5 is\«ﬂﬁaf%’l‘ﬁmﬂﬁ °

B 4xF (Keywords) : ## 7= i (Formosan sika deer) ~ % % I# 75 (Damage management ) ~
# 254 BH¥ (Chain-link fence ) ~ & Bl1# (Electric fence )
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The impact of anthropogenic debris ingestion by marine turtles in
Northern Taiwan inshore

¥ f7 - B
Chou, Pin-Chun *, Cheng, I-Jiunn
IR SEREN SEREATIE Y -l

Institute of Marine Biology, National Taiwan Ocean University

BEAERAPVUEHERAFIRBEEIRIP > A AS IR BEAGHEAP R
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LR %“ﬂﬁﬁﬁﬂ*’ﬁﬁi%é’éﬁ&kﬁk%mi& i B
R ERRY T AR EFAN PEAREIFE S AT ET IR o
ﬁ“W@ﬂﬁﬁ%mﬁﬁ%%aﬂmﬂékéﬁﬁﬁiﬁﬁJﬂ

ARG Y E Y E 205 84S MR L 120045 123304 HY 24 64 8
AHIXBEY FRBFAGEIS  KEERFOBRELGEERPMTEEREF 96%
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ARBRAFH SRR E TGP g Fie- B anER o

Ot kg o>

B4t (keywords) @ & 8 ~ 3 X X B A H b
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Benthic community metabolisms of intertidal mudflats change along a

latitudinal gradient

I
Wei-Jen Lin?, Hsing-Juh Lin?2
'Rz P gL g4 &35 & (Department of Life Sciences, National Chung Hsing
University ) ¢ £/ 3 a4 # % #1877 ¢ < (Biodiversity Research Center, Academica
Sinica )

Coastal wetlands are recognized as carbon sinks among global ecosystems due to the high
productivity. However, previous studies have suggested that temperate intertidal mudflats turn
to be carbon sources, especially in winter season. To clarify the changing of carbon
sequestration between temperate and tropical intertidal mudflats, primary production and
respiration of benthic microalgae were measured in situ during emersion along the coasts in
East Asia (116~122°E). We used closed-chamber method to monitor CO; fluxes both in summer
and winter at seven mudflats located from 22.48°N to 40.60°N. The results showed that both
primary production and respiration declined significantly from low- to high-latitude in winter,
but when in summer, the similar trend was only detected in primary production. Furthermore,
primary production in winter declined two times greater than that in summer. In the regression
analysis, this trend was highly correlated with the soil temperature rather than soil composition.
Therefore, intertidal mudflats are carbon sinks in summer but carbon sources at high-latitude
in winter may due to the low soil temperature.

Méts (Key words) @ 4% 4 # ¥ (primary production) ~ = #x € ( respiration) ~ 2+ 3§
B R (soil temperature ) ~ = ¥ * g £ (CO; flux)
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On the Origin of Adaptation: Significant Role of Standing Non-Coding
Variation in the Altitudinal Adaptation of a Songbird

Li, Shou-Hsien
Department of Life Science, National Taiwan Normal University

The extent to which standing variation rather than novel mutations contributes to adaptation
remains unclear. By resequencing the genomes of 80 individual vinous-throated parrotbills
(Sinosuthora webbiana) in Taiwan and comparing with those of the Asian mainland population,
we found that standing variation in 29 non-coding genomic regions was the predominant source
of adaptation along the altitudinal gradient inferred the origin of a batch of genomic variants
associated with altitudinal adaptation, a complex adaptive syndrome. By comparing with the
Asian mainland population, we . We also found that parrotbills at both lower and higher
altitudes were found to be under recent strong selection; it suggests that not only the front edge,
but also the trailing edge of the post-glacial expanding population had adapted to challenges
imposed by the post-glacial environmental changes. Our results reveal the importance of
standing variation in adaptation. It supports that evolutionary potential of a population would
be dependent on its level of genetic diversity. These findings provide important context for
understanding adaptation and conservation of species in the warming Anthropocene.
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Evaluating predation risk of small passerine by activity layer and body

size

MU R
Ta-Chih Chen and Jo-Szu Tsai*

M E& 5§25 FRE & (Department of Biological Resources, National Chiayi
University, Chiayi, Taiwan )

A4k £ o :\ lrvﬂ ,ﬁf”gmv” ég»;\ ma«fﬁ gﬁ"’* ’a [ t»;'*i‘f”"l’}'%fﬁ%(GMUCldlum brodlel)
mra‘éﬁi@ F2 R ERAETEFRF IR G DR A A2 PR EEF &

ﬁa@],k(;gfg] - ¢ A FR)EME R LR SR G XA RAR(RAKR P
:}’L )ﬁ» BEB A B AREY > ¥4 R (Erpornis zantholeuca) ~ % vk 7= (Dicaeum
minullum) ~ & p & f}a (Alcippe morrisonia)£? 2 ¥ & #8(Hypothymis azurea) 7 ™M /% 41 &
B },@;’rﬁ% o %M F A~ %3 F A (Yuhina brunneiceps) 2  # .1 % (Parus
monticolus) B % ©® /A3 K471 & F 8 EdEF ReE o 2 dh M /44”"5 AL
B BEEEd ek Bk REBEF Bnhbhil o F R AEHME T AMBNRE
LK‘F'“ ”)5 {E%‘rﬁ AP BE o l’f‘%fﬁ% & ’LL_WF’H‘””" %1 v }E %J(? ﬁt'jn—,—'ﬁm. /rﬁ”é]"»
EHEE o R ORF SR ‘é?z » Fla g (R AEEF Ik 88 o B DR
L FEOT R W AAR | g ﬁﬁﬁ [RenfFahrgomn? AHAMET 2 L E
& hF 4 o FpF o F] ¢ /4#" BEIPEHY > MARA DL L R KA H
AP R P AR o

B 4 F (keywords) : #8 %§ (Collared Owlet) ~ /# # * J& (Mobbing response) ~ #: & P
(Passerine) ~ w #7 =% (Playback experiments)
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Body conditions and state-dependent parasite infection in Eastern bent-

wing bats

OB A e
Yik Ling Tai, Ya Fu Lee
IR S
Department of Life Science, National Cheng Kung University

In parasite-host relationships, hosts are often considered as the habitat where their
parasites depend on for resources. Thus, how parasites thrive on a host may be affected by
factors such as physical conditions and behaviors of hosts, and the intriguing interactions
between host conditions and parasite load. Nycteribiids and streblids, collectively known as bat
flies, are prominent ectoparasites of bats and often with high specificity, which make them good
subjects for parasite-host studies. Good physical conditions indicate resource quality but hosts
of poorer conditions are less effective at defending against parasites and maybe easier to exploit.
The reproductive status of hosts can also have altered immune response and affect parasite
infection. This study aimed to investigate the host-preference of bat flies on Eastern bent-wing
bats (Miniopterus fuliginosus) regarding sex and body conditions (BCs). We sampled bats
monthly in Hengchun Tropical Botanical Garden, Kenting, measured bats’ status, and collected
their parasites. The bats carried four species of bat flies, Ascodipteron sp. of Streblidae, and
Penicillidia jenynsii, Nycteribia allotopa and N. parvula of Nycteribbids. Overall, reproductive
females had the highest parasite abundance, prevalence, and mean intensity, followed by non-
reproductive females and males, and infection conditions varied between parasite species in
different groups of bats. For non-reproductive bats, body condition index (BCI), parasite
prevalence, and intensity all peaked in the prime reproductive season between April to July.
The results suggested the bat flies’ preference for bats of good body conditions. In addition, the
parasites’ preference for pregnant females may be due to their suppressed immunity system for
fetal development.

M 4t 3 (keywords) : #ki5 (bats) ~ 45w (bat flies) ~ %8;%(body conditions) ~ 7 2 (hosts) ~ #
4 B (parasites)
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Prey selection and foraging strategy of the Formosan tailless leaf-nosed

bats

4

Chong-Fu Liao, Yu-Hsuan Huang, Yin-Ping Fang”

FHF F g s

M E& 5245 FRE & Department of Biological Resources, National Chiayi
University

é@%ﬁﬁﬁ?ﬂﬁﬂ@%ﬁﬁﬁéﬁ’ﬁﬁmﬁﬁaﬁgfmv°£%ﬁ&ﬁ
$ 35 (Coelops frithii formosanus) ™ gekk 5 1 & ; Ra Fujaf vt T 558 p < v
B CEPR R R Jense s A H G g by o 5§ FIRETR R i
Yo s s 0 WA T WPl R EEE o TP L EERLE DNAE £ i
APEA TS G o B HBR R S LA T R SR AL 0 S Hen TS
AT NFEHEEERGESBF T SR 2 HHRL S vk o Azt
2016 £Acfe i iT » B P At @ it > LT BIRH RIS 0 AT G
F AR COl A 7R A B 7|k m,a;p;c PR R R A EREG Y B EH AT
FREAYT o BRET o AteY 23 AR 27 A A3 PG AR 140 0 Aee
aé?ﬂmwﬁ7@:@@&pmﬁmﬁnaéﬁmé7ﬁ’ﬁﬁ%%a#ﬁi¢J
z%ﬁkcﬁﬁ’iﬁﬁ%%wmmﬁa’ﬂﬁﬁ—ﬁo&ﬂ,%aﬁmﬁﬁﬁé%
Bl 5 11.5~37.0 mm - 48 & B 4 6.6~26.4 mm » @ A F BB G R A ] o vt A A
AT e e REE fgn 8 ms‘ﬁwﬁ%ﬁ WG FA ) RIS RELS G
RN AR i S mé%wﬁaiﬂm@ﬂf—o

B 4t F (keywords) : & & 4 #he§ ( Insectivorous bats ) -~ i# 4 ( Butterflies) ~ & =
(Diet) ~ % & %% (Seasonal change )
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Eco-friendly engineering! Or? Cast studies from roadkill of land crabs in

Gaomei and landfill in Da-tan algal reef

HRRELT S FfAe - FHH
Hui-Chen Lin®", Jyuan-Ru Tsai? and Kun-Chang Li*
LA~ F2 6858 %
Department of Life Science, Tunghai University

w A BRAUE R T ’mfﬁﬁt’ﬁﬂﬁxﬁ&’a‘mf’v%\f& AR BERED
BAF R, RERY > A SERER R EME L AEFL /RIS BFAY L
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FiT e 52  ERBRREIER - PREES LSS FERH S AR
i*%ﬁi@ﬁ°ﬁ%%WW%%%%imE%’ﬁwﬁﬁvmmﬁﬁﬁkzw@w
Fhsdapdor e Sd A HhAAFF < BERET DR S L8RS (genus
Gymnothorax ) 12 2 %= fF i % {* (Eriphia ferox) # & & = ; Pt % i a2 & £ 4p
FER O ARNAF ETAFRP R oS - BRTHEEL I FI R
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R 45 (keywords) © &3 {352 4% (crab roadkill) ~ § % ;&% (Gaomei wetland) -~ 459 #%
(Gymnothorax) ~ * X § #&+4c# (Liquid Natual Gas )
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Comparison of the Respiratory Metabolism and the Trend of Sexual Dimorphism between Two
Lineages of Stag Beetles: The Physiological Costs of Stag Beetles’ Sexual Selection

TRERCEEMNE =S 2% SN N § P
Ting-Yang Chien? 2%, Carolyn Chia-Lin Su?, Chi Ma?, Shu-Ping Wu* 2
1447 2 X Bu g T4 5 FTRE ¢ (Department of Earth and Life Science, UT) 2 4 #*
H < BIRE KT E F R LS (Master’s Program of Environmental Education & Resources,
UT)3 W= %%~ 54 % #5881 “7 (Institute of Fisheries Science, NTU)

Stag beetles are famous on being one of the highest sexual dimorphism insects within animal
kingdom. Most male stag beetles use their giant mandibles for fighting in one-on-one situation to
win courtship opportunity. In general, larger body size in males often correlate with larger mandible
structure and lead to an increased winning rate during fighting; in contrast, individuals of female
have unobvious mandibles and small body size.. Sexual selection theory indicates that males have
to bear expensive physical cost under male-male competition or female choice conditions.

In this study, we compared the rest metabolic rate of males between two lineages of Taiwanese
stag beetles, the genera Lucanus and Neolucanus. We applied gas chromatograph to measure carbon
dioxide production rate as an indicator of the rest metabolic rate. We also incorporated
morphometric analyses to compare intraspecific, interspecies and intergeneric variations on body
size, morphology and physical metabolism among males. While Lucanus stag beetles have obvious
morphologically sexual dimorphism, Neolucanus showed less distinct tracts between genders. We
also show that the two genera have distinguishably courting behavior and ecological habits after
metamorphosis.

Our results revealed that in the Lucanus lineage, large males within the same species yielded an
elevated level of carbon dioxide via respiration, suggesting that large males had to pay an increased
physical costs for survival, and vice versa. Interspecies comparisons showed that large species also
had higher metabolic carbon dioxide production than smaller ones, supporting that large species had
an increment physical costs. Morphometric analyses indicated that male body sizes in large species
varied more than small species, consistent with higher variation on physical costs in the former. In
the lineage of Neolucanus, a trend was observed regarding respiratory metabolism and
morphological variation. Our study highlighted that in the stag beetle’s lineages, species within
Lucanus bear higher sexual selection pressure and pay higher physical costs than Neolucanus
species.

M 423 (keywords) @ = e ik 3t (respiratory metabolism) ~ {# 4] (sexual dimorphism) ~ |+ #
(sexual selection) ~ 475 £ (stag beetle)
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Macrophysiological traits in tropical butterflies

fits s 2R - F
You-Cheng Yu, Guo-Quan Wang, I-Ching Chen

Rz < §4 &85 7 7 (Institute of Life Sciences, National Cheng Kung
University, Taiwan )
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Use of torpor during nursing season in Kerivoula furva in Wushihkeng

arca

HEN NS (7 BN SR
Yu-Sheng Lin*", Hsi-Chi Cheng, Jian-Nan Liu*

'R EE X F HHTH RTRE k (Department of Forestry and Natural Resources,
National Chiayi University) 2 iFscte . $4 B § 43 2 ## 7 %7 ¢ < (Endemic Species
Research Institute)
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Supercolony of Ant

ezt
Chung-Chi Lin

CESANL AT FET Y

Department of Biology, National Changhua University of Education
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Biological Study of Exotic Oriental Magpie-robin

g = 1
Min-Chieh Hsu and Hsiao-Wei Yuan

Wz 48 & 54k TFHRE & (School of Forestry and Resource Conservation,
National Taiwan University )

#8795 (Copsychussaularis) .= »F & ¢ » F PR F L > AW e L2 L
I BoAAL O HFNEE AP L5 01999 E G v - LW RA o P mak LY

A\

gy o AREETEAT CRERLE IS I REOREE AR R TG ERRA
FRRG o AT oM feRTA D RS 2B HETE N AHEREEE B
M EEJIT R IREL B AFETAARIE AP HERRRE T Y
TR - B T AR TEERR  SFE RS 0 (FA Ok R R 0 2017 E

oMrEHR AR TEHE R A 0431022 €/ha(n=6) ; BwEE 48" > - K %@
1-3 % > B LRI aE (n=15) @ §F “Piic 4.3 ~ it F 65122% ~ & F 64+22% ;
el (n=24) 117 5 A fF 3 X AR EEAIN 2 X A28 S 1k Af
Hade 180 8Kd > 7 Skt * > T F 6.2¢1.8m - LR T HF0RH ™ 7|4
TP EELNTRALGTS DR GRS T I h RS R RG-S F S A
B o

etz @ 43;p (Passeriformes) ~ = & F 5 ¢ (secondary cavity nester) ~ %z = 7
% (breeding success rate) ~ 3+ 41 * (habitat use)
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Factors influencing the distribution of two owls species in central and

southern Taiwan

RIS EEE
Che-Hao Liang” and Jo-Szu Tsai

M 25 F25HFTRE CTA P %17 < (Department of Biological Resources,
Institute of Biodiversity, National Chiayi University)

AE & 5 (Otus lettia) 2 & # 4 5§ (O. spilocephalus) 7 ~ A ¢ /s & db ¥ L chd fEREE
%’ﬁﬁ%ﬁﬁ&mmﬁﬁﬁééomr@ﬂém m%&’ﬁﬁﬁ;ﬂw#ﬁﬁ
vﬁiﬁéﬁﬁﬁﬁifﬁﬁﬁ“‘oaJﬁm»m FRAREIZ A AR A A LR E
LR R AL 2M7TER AT A 2AERFFON 10 A FRFRE
AR A o 1100 2 T MR R 0 A B2 R E MBI K E 20 B
ToREBERMEIBLES T 2R ] i 120 fl?ﬂﬁ«\.hl}ﬂ cE_ Ea pHLEF 3w
#HA 4k - * Royle N-Mixture Model i£ 74247 > 23 BB BIF ek nT G5 B
B TR RA Sk A A e LD F G L L N
R RAERABESE LA RFRIB(EAE =04 45 0552020 &/2F vs.
¥RF 0.23£0.08 ; 2% 78 £ : 0.27+0.05 vs. 0.15£0.03) » 1 ¥ S F 5 2+ 2 B & 3 4 5 AF
LRGN R B B S = 4 RO IRF (B A% 0 0.224£0.07 vs. 0.39£0.12 ; 2% &
0.32+0.14 VS.0.75i0.33) PR REF AR T E AR A RER T EA AT LR }g AR
FTHEF R ARDREFEIFRAS O FHEEPRE T F LRGBS TR
BB o B o BLFRAEAR S L HHRE R TS ARG FIN A KRB - HEEHER RN S
Bl d o e R ol i o

M43 © % & % (Mountain Scops-owl) » 4f % £§(Collared Scops-owl) » # % & (Betel nut
plantation) » =z # +k(Secondary forest)
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The Population Distribution of Invasive Yellow Crazy Ant (Anoplolepis
gracilipes) in Land Crab Hotspots of Kenting National Park

EREFRNE e
Po-Cheng Hsu?, Chung-Chi Lin? 2

S A frge~ 5258 R T f’t—‘g E-mail: cclin@cc.ncue.edu.tw
!Department of Biology, National Changhua University of Education;
2Corresponding author E-mail: cclin@cc.ncue.edu.tw

T~ My Bl &3R5 3 4% Lk nE % Lk (Anoplolepis gracilipes Smith,
1857) = & » Bl ®H & NI TR 0 50 ER LR AFF R E > AR IR A
TAUABRBAER - AER - NI BRITEIAFTEORREERLY X 2F
BT RIEE o R R AR (T F HRSE RS 2 o AT 2017 £ 20 1 10
HEFASARARAATE > SEFRAETAATHEEREEP ¥ 5 TiRens F o 0 F
A THRER LR FIRAFTEGR L EB A Y B 20%0 ] R RED AT A
AT > PR ARFTRBOEFERR o SHFRFRR LIRS FRIER S > AT 0
FREEECMT 5% 0 ¥ EE R R S M o

B 4Eee @ MrE bk o~ g i~ R N B R e
Keywords: Anoplolepis gracilipes, yellow crazy ant, land crab, invasive species, liquid bait.
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Can Chinese white dolphins coexist with offshore wind farms?

% i %, Lien-Siang Chou
= o~ 54 w58 ic4 5887 97, Institute of Ecology, National Taiwan
University

AR BF T LA D RARP SRR - o Ra AR BHGORT
F R ET RO A HHR R BIFITAS 0P 9 AR (Chlnese white
dolphin g« Fr % X %74 9% Indo-Pacific humpback dolphin, Sousa chinensis) » H & . 4% &
/4}%—"7”"&&14’\#?"@%#% ’ ;‘—}9‘_1 3ty & T r'f%!/r'}%— KiF® 20 == i p m/*l ko
FEEL) (231808) > hiEd 102 F G ERT FARS AL o ﬁ“f]-*wl%
S ) Iﬁ]}‘iﬁ-i 10 # > ¢ &0 2% %EL GAAyBERIG A ’&,;u M %
ﬁ?ﬂ‘%lﬁ&?ﬂ BRORELER M EREAT ) Fe MRSk &
EREEF TR IRE Aol AT T R R R P22 R A 11 Eaai R

e
AR rip AR s ¢ Be AR AR AR ST S .

k2r
=S

MAEF @ ¢ Fd A0k RS L PAR P ETHE

Keywords: Sousa chinensis, population ecology, offshore wind farm, conservation
management
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Sound codes - Using machine learning to extract bat ultrasounds in the

environment

ZHE IR BAFT !
Chia-Yun Lee!, Tzu-Hao Lin? Mao-Ning Tuanmu?

Lo Ly s % 49 (Biodiversity Research Center, Academia Sinica)
2v Ly P* T ALEAIRTA T ¢ o (Research Center for Information Technology
Innovatlon, Academia Sinica)

mﬁﬁﬁ&ﬁﬁf%xflﬂ\&4§%%$@Tﬂiﬁﬂ’ﬁ§%§$@
%iﬁﬁ— G aas) SN ?%&ii%@ﬁi%o*&%%wﬁﬁEMi%m%
EREI P U S N E R TR S MR A
] L ig;,wgmw«%@ﬁm%?mﬁ_}i VS A o 7 SR NI & 5%@”\,:{?%
. o

gﬁ’f’r&ﬁ,vaﬂl#ﬂ‘ EAd B A S ERAE L D EN v—l[;ﬂh}i{&/?]%
PR TR ks B R IFE BT B EIRTAT R sl S Al SN
T D PGB ELL B2 N R LB ERAE BTG Y hp ¥
ﬂ:m%ﬁ;‘ P H-E PR T RATIR S BB A R AR o Bt G Rk ihig
B K RRBRBEES RPNk TR TR RIS S kY S B
HAp IR R ﬁ%#*'Aﬂ%mm’ﬁﬁﬁwﬁﬁi%%°“ﬁ&%%%f
Sl TR od iRk B uhig ¥ R o 3 UM 4 @ (spectral entropy ) 2 #-%
HELAE A A RS E R R AN o 0t B Bt R Y 3
L T nif 5 /éﬁv%f“ﬁ?ﬁ#ﬁfifri LGN H—’Hf R AP B 2
- W Wi B PR R S R %R

‘*”?*
T m4 o
%EO
SEN

etz B EF Y (machine learning) ~ # 145 25§ 52L& f2;2 (periodicity coded

non-negative matrix factorization ) ~ w #-%_i= ¢4 # (echolocation calls ) ~ 42 § &
(ultrasound )
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Temporal dynamics of ultrasonic soundscapes in forest along

an elevation gradient

%Tﬁg] 12% ys'.ﬁ—“"" \3‘#*}—&1#
Po-Hsiang Chang?*, Wei-Yi Tsalz, Mao-Ning Tuanmu?

R J L5 S S a%vfﬂﬁ % (Department of Life Sciences, National Taiwan normal

University) 2 # & # 5 24 4 % #1447 7 ¢ « (Biodiversity Research Center, Academia
Smlca)
BEEP DAL ERTURAPjELL S REED Hﬂ#ﬁ?—?% v e R BT fosc
R Alengd T o BaLd o B TRl 2 300 S FR g A R L A 2
“?#éﬁgﬁé&?“#bmpi°ﬂp&?m TE R L A
Bz FAUE Q;’%i‘ﬁ?—r*’”“&m%ﬂ# A - s kRS R I I

H- PR PR AT é%@%f =B RAERSEREE P
2017 & *”W%’kaqﬂﬁﬁﬁ$4”ﬁi Bl= 8L o d T umif 2 p AREHE Y AL
FAER L BB ?ﬂi’ﬂ“?ﬂﬁ%@aiéB%iWEBﬂ’ﬁﬁﬁﬁﬁzo
4%@4%4ﬁ§oAWﬁd b%%ﬁ%%**iﬂﬁaﬁﬁﬂﬁfm’kﬁﬁb
WER LB R T A S AR EamEr P AL ER A3 FRR AT SF
FACGFHEFTRFL? FERCR - BRET 2 Fhd G 3 ARG HEEE
Wﬁﬁ%ﬁfﬁﬁ*%%%%&%ﬂﬂ”@ﬂﬁ%ﬂﬁ o A R R F G se D
RER TR BRPLDPEF TR AT RAREFEF L RT AR %R
#ﬁ"ﬂ‘/{ib’t&ﬂ/ﬁtﬁ‘g\ ‘,J~-~“°?Fm§_“g”\\€m°

B 4ie 1 2 5 12 % R (biodiversity monitoring) ~ ¥ + B (chiroptera) ~ ## 45 1%
(soundscape index) ~ pF A fi25¢ (temporal pattern) ~ #4t5 (bat)
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Physical Obstacles Impacts of Habitat Connective Corridor on Catadromous Species
in Stream, Northern Coast of Taiwan

mag'~FmEr -z ipe!
Liang-Hsien Chen', Yu-Hung Chou!, Yung-I Li', Ming-Xing Jiang'
e Wz it 4 &4 &4 8 % (Department of Life Science, Chinese Culture University,
Taiwan)

The life history of catadromous species require intact corridors between ocean and freshwater
habitats in stream habitat. Stream habitat connectivity is the persistence of catadromous species
use both freshwater and marine habitats to complete their life history, exposing organisms to in-
stream, estuarine and sea environmental impacts and risks by climate events and anthropogenic
barriers dam in Taiwan. In aquatic stream environments, stream ecosystem are characterized by
heavy rain, Mei-yu (plum rains), earthquake, typhoon and dam. The natural disturbances Mei-
Yu, northeastern monsoon and Typhoon are the normal event that occurs every year in Northern
coast of Taiwan. Local people make lofty plan to conserve the hydrobiology population.
Populations of catadromous species Eriocheir japonicas have declined during the past decades
in Taiwan. Declines have been attributed majority to blockage of migration routes,
overexploitation and flooding by Typhoons and heavy rains. E. japonicas use alter native
between freshwater and marine habitats to complete their life history. This study examines the
effects of the climate variability and physical barriers on (1) the life history traits (2) and
population dynamics of the E. japonicas running to the upstream. We conducted a long-term
surveys stream in Lo-Mei Stream. The Lo-Mei stream in northern coast is draining in
Yangmingshan National Park area, near Taipei in northern Taiwan. Lo-Mei stream flow and the
flood timing are controlled by precipitation and typhoon, while the precipitation variation is a
function of the rainy season. Rainy season, from September to October, is also the major
typhoon season and the northeastern monsoon in northern of Taiwan. The population has been
declining since the 1998 and now at its lowest level. The life history of crabs consists of four
stages: (1) early larval development in the sea; (2) upstream juvenile migration; (3) adult
maturation in freshwater; and (4) adult return migration to the sea. Our finding that in-stream
physical obstacles in addition to climatic variability would reveal a substantial impact on E.
japonicas population. Understanding the relationship between physical obstacles structure and
aquatic ecosystem is critical for developing sound habitat restoration, water resource
management strategies.

M4t 1 "% a9 25 (Catadromous) ~ P & % #° % (Eriocheir japonicas) ~ # /= ¢ (Life
history)
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Interaction between gall-inducing insects and their host plants-

phenology, life history strategy, and invasive biology

VA RZRE RSN I RS LA S 4
Man-Miao Yang*, Liang-Yu Pan, Yu-Che Lin, Chang-Ti Tang, Jhen-Rue Lin, and Sheng-
Feng Lin

Rz P2 g & & (Department of Entomology, National Chung Hsing University )

FRAJBEEFARL I BT ALHEEL LT T A EROLRL - BB
%ﬂﬁﬁ#ﬂﬁﬂm BRSNS EG - w2 R (T84 L Sl
i*ﬁﬁﬁﬁﬁﬁﬁiﬁ@ﬁﬁﬁmgﬁ’ﬁﬁpR?mHPﬁb’mﬁ%mi

#f_p_ HER o FME F R AL 2 & D F i (phenology) 4 e o e PEE T 8
A2 R e b oo v BERR B omgf enE ol (Daphnephila) & ) 0 e 5 RN G
fF— % A ‘= tp(Machilus thunbergii)?) = % r 25k cnfy i » 3 B2 iz TR B A & -
AR IAF RN L R o A H kA - %Aﬁﬁwﬁdﬁméi’%?ﬁﬁﬁ~
MG E- R A 0 A E LR RT R mmzka%@r@@r
* ?{)I’?E’f”f oo ETE MR K i“é{ﬁ l?/r’ﬁﬁ—t °o M r/?j-& j\}i ¥ % ¢k :k;fé )%‘”'XLE s
BARAGIL > NATRT A A ORE  EF N BN R R AR S S
bl B AR AP AR EERY O URHBERER AL O N RGP
kg e

M4tz com(Gall) ~ % A e 2 3 7% (Insect-plant interaction) ~ 2 & 2 (Life history) ~
b 348 5 B (Invasive insects) ~ smip (gall midge) ~ s34 (gall wasp)
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Difference of the pollinator in two flower color morphs of Primula

miyabeana

EETHET 22 AT e @2

Chi-Cheng Chiu , Shou-Hsien Li, Cheng-Te Yao

"R RS F 4 415 & (Department of Life Science, National Taiwan Normal
University )

lAp P24 R €47 2 #8717 ¢ < (Taiwan Endemic Species Research Institute,
COA,EY)

T3 o d g A or sl el F B end 3 08 o ¥ g o H B gl
v};;apam,\ LT R A o At 2017 EL % Pi/%*wu. SR E- R
23+ % 2 L% (Primula miyabeana) fe k& % & £dF > v 3 “HcfpthkE v 4 £ 4 o
A frvﬂﬂf RFREFILBEE A F Ak SRR E o _F'gj)_-z Bicd 32 Ly
SR F A F Ltgna j‘%z%”jﬁ; TR SRk o APFIR, B A1 LY (N
=10) ml -Q%")»‘f’v & e p (Hymenoptera) 1% 1 4 (Apidae |, 3 7 5
0.051+7.4E-04 , 100%’ =12) 2B ae ¢ AT LBE (N=7) fﬁ;l_iﬁ:fﬂ‘n—‘kﬂ].a
gz p (Diptera) haefusfl (Syrphidae , 3% =4 5 : 0.00044+8.7E-05 , 14.2% > N =1)
& st (Anthomyiidae , 3% =47 & : 0.0033+3.3E-04, 85.7% > N=6) * # - Fsﬂ“%ﬁﬁ'
#o 4 e Eimbg ¥ i £ (proportions test, p = 0.0007636) - iz 3 A‘Ffm*ﬁ’ (,, [
mean 94% ,SD=0.10282 ,N=50 > ¥ < :mean=89% ,SD=0.18207 ,N=20) ~ %4p§ (t-
test, p=0.269747977) -~ T3 2 LRY A ¢ FAEKRPR ER > T D FEHEF I kA
FHFLL APOSEET FREFLE T4 A HT LY F’”zlsr*v]m oA B
S S - R R - A L L SO i S S

M43 @ #2024 54 (pollination ecology) ~ % L% (Primula miyabeana) -~ %2 p
(Hymenoptera) ~ g2 p (Anthomyiidae )
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Generalist passerines as specialized pollinators in the absence of sunbirds: Highly
efficient generalized passerine pollination system of East Asian Aeschynanthus

acuminatus (Gesneriaceae)
pgeg Mg b, 3 g 12
Kai-Hsiu Chen', Jing-Yi Lu® ¥, Chun-Neng Wang? 2
'R £+ 54 458k (Department of Life Science, National Taiwan University) ~ 2 &
AR F S R eF 4 82 “r(Institution of Ecology and Evolutionary Biology,
National Taiwan University) ” These authors contribute equally to this work.

Lacking specialist birds, bird pollination has long been considered almost entirely
absent in Asia north of the Himalayas. Aeschynanthus (Gesneriaceae), a genus comprising more
than 160 species in subtropical SE Asia, has red, tubular flowers, typical of a sunbird pollination
syndrome. The pollination syndrome of A. acuminatus in Taiwan, at the northern edge of the
Aeschynanthus distribution, where sunbirds are absent, has shifted to reddish-green flowers and
a wide-open corolla tube, and the species achieves high fruiting success. We thus investigated
the pollination biology of A. acuminatus to disclose the pollination system of ornithophilous
plant in the absence of sunbirds.

Two species of passerines, Yuhina brunneiceps and Alcippe morrisonia, were
confirmed effectively pollinators. The high natural fruit set (60%) and conspecific pollen
transfer rate (93.5%) indicate high reproductive success resulting from accurate pollen
placement and highly specialized relationship. In addition, the existence of a major peak in
long-wavelength (red) spectrum of floral reflectance and the copious (60.52ul) and diluted
(6.8%) nectar with abundant hexose sugars are consistent to generalized-bird pollination
syndromes.

In comparison with congeneric species, the distinct pollination syndromes of A.
acuminatus match with the locally abundant pollinator assemblages in East Asia. The
complement of generalist passerines as pollinators with high efficiency appears to play an
important role in its successful colonization across the boundaries of sunbirds. Our research
also implies that the role of generalist passerines in plant—pollinator interactions and floral
evolution in East Asia has been underestimated.

M43 & 4(Ornithophily), @& 4 4 (Pollination syndrome), & & 1+ & #g(Generalist bird),
=¥ 2z % (Pollen placement), @& # »z 5 (Pollination efficiency)
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Effective seed dispersers of mistletoes:

a case of plant-animal interactions in Hengchun Tropical Botanical

Garden

*

;H-l/\’* ~ —‘j-_l?%
Ling-Hsuan Chuang and Ya-Fu Lee

CEEER SR LY
Department of Life Sciences, National Cheng Kung University

PO A B S EBH P LT P 2 B EBFHGCRE S Tk gk
AfEp R Eb G o AR TR @%iﬁ%%%ﬁ%ﬁ*ﬁigi%ﬁ%ii’%
G LB F PR T g nza\f{gi%ﬂpm-& oML L RS B
FORA o AFTEHESEIEFFRF LGS > BRFFL - EFHFL 2
HE2RF32H85 05 L8775 =R ELFLIDIE @%i’v sHH I i st

MRFEEF A RAT BHFOF AP LT EERTIFH A AE OGP G o AP

<A E ; PR TR TR A B3 0 55 o R LR
f o A Gl gV “ﬁ:‘f&_ﬁ":’(jﬁﬁj{é S BERRTCRELY "Pr%ﬁéﬁ%"‘ ea &
# ‘ﬁ?*ﬁ o A Al A RINA o KPR S BREORE IR 0 SRR R
mmﬁ—i-;}%j L4 g oo b J‘%*;féf vggu;f;,,_yféﬁ’l‘%ﬂ‘*}bm}; {ﬁé—f@.}%?‘f’fﬁ
ik TE LS RE A m%‘h%ﬂﬁﬁﬁ BHLE S BE o B A RIPLE -

Matx @ & % & 5 (frugivores) ~ & 9 # ﬁz (fruit removal) ~ 7 2 (hosts) ~ #+#
(mlstletoes) % 4 .4~ (parasitic plant) ~ 4~ iz (phenology) ~ #&+ & 3% (seed dispersal)
¥ 47 #a (Sympatric species)

L
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o Ao & f8 pa e 4 (Polypedates megacephalus) & iRl 22 35+
Monitoring and controlling the alien tree frog Polypedates megacephalus

in Taiwan

1§ 84
Yi-Ju Yang

Rz L& FpRFTRERRE 4
National Dong Hwa University, Department of Natural Resources and Environmental Studies,
Taiwan, R.O.C.

B % #H4 (Polypedates megacephalus) /i A3t &3 ~ A8 ~ BB ~ 4% a £ > £.2006
¥-2 g;;‘%*%fr"aﬁ—‘rﬁ% KfE > L BELHER 500 2w T T o BEHK 2 3
10 7 » Aok 2 et W Ao iR PH 0 L AR A E o 50 B RInEARE B S
22t R idin /‘% , “\2011&4 2017 #F* A RFFETIL AT SBLEAL BEFRR
PR R b 5T SV SR F ARG ATH S B o Ancrihe 2011 4 g
Z % Fk R 250 B 1km2 = £ » 201241‘4 2014&4 ll% I OCBAE2T O BEET o
EARE AT > Renib g 2012 & 1 44.8% 1 2 3 2014 £ <11 63.2% o OB fEnaR
#HEfe ke - e? < s (Polypedates megacephalus) 2 B o - 2014 E 2w s R RS
ot AHBEE B 41 B BK L TR FEL OB A - & 0 FIR 2015-2017 # &
rREE " 51405 15 iﬁﬁ%’#’flﬁﬁ”ﬂ“ﬂﬂiﬁ;’ﬁ TAKRE R - BIREET

MR ] BRAE 0 SRR AT RSARET R HF AR A e B L iy
Fls e R > 8 2012 & 3 2017 & AATA G NL RPF EBEAH LI &8 z}k_

FACE 240 4 o xR L2012 £ 673 &iE T E 1 2017 & 342 § o AT b &

ﬁﬁ HAHE T E LYy .

B 4= 3 (keywords) : “b % fé (alien species) ~ % | (Monitoring) ~ z *% #i+ (Polypedates

megacephalus)
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The strategy of signaling within the chorus in the Emerald treefrog

Rhacophorus prasinatus

BE iR o 12% *’FE;B& 1
Chun-Wen Chang*?*, Si-Min Lin*
'm= 4 AErge < 5 4 4404 & (Department of Life Science, National Taiwan Normal
University) ~ 2+k % 2% 5% +(Taiwan Forestry Research Institute)

SR AT G ARET SRR D p R R R A 0 UG R R
7o bR A > Bem TRt BlRE Y RS E—'ﬁ‘-’%‘f’l#é“rﬁ 4 mJE* zf@(Masklng
effect) » F]pb > doi Av) Redh i ¢ M Bg sl o e B ege ‘j\gxm ‘EYE .
i L%‘Hb'ﬁ R T cnERERK R ﬁdﬂi?’fﬁﬁﬁ?a‘é% e XE 3] e g o %/PJA%‘E
BHEELBY TR E KB D - o BRI e ek F e
O BRFACETE Z o R FBNEF(H) o Mk s Eﬁrmﬁ B nl5 29
Fpend Wi g wAERIER > R A8 FE ORI IR F B RS B’»"ﬁx ;R B
B Frf S w ik RREY 2B F 2 ) DR Fag ik 67
S AR g B A A PR RIEEF LR o BT ER L Ap s
PR F AR OT AR R TR T AR R SRR A J R gt {0k o

B 45 (keywords) : 3% 5t %k (Ambient noise) ~ =g+ p* & (Call timing) ~ i ji»< i
(Masking effect) ~ # 3% 3% 5% (Playback experiment)
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Green Beard Effect of b Allele in Queen Retrieving Behavior of Invasive
Fire Ant (Solenopsis invicta)
B 2L Fler » 48 L 4% (Solenopsis invicta) 2 % £ ¥ 7 5
Ping Huang* and John Wang
- RERAC

Biodiversity Research Center, Academia Sinica
VAFETIRA S S HEBET Y

The formation and maintenance of social organization has long been a research interest in
biology. The fire ant Solenopsis invicta possesses two types of social organization: (1) the
‘monogyne’ colony in which only a single reproductive queen is present and (2) the ‘polygyne’
colony where 2-200 reproductive queens co-exist. This social polymorphism has a strong
genetic basis involving gene Gp-9 located inside a supergene. Gp-9 has two major alleles, B
and b. The queen and workers in a monogyne colony are all homozygous BB individuals, while
a polygyne colony has both BB and Bb workers, but all the reproductive queens are restricted
to be Bb individuals. Monogyne workers execute any other reproductive queens entering the
established colony regardless of their genotypes; but polygyne workers accept the queens with
a b allele copy, while a BB queen will still be killed. It has been suggested that the b allele is
probably a rare case of a ‘green beard’ selfish gene, and the queen genotype recognition should
be rooted on certain robust chemical cues. Here, we tested the green beard effect by genotyping
the polygyne workers retrieving paper surrogates with Bb queen hexane extracts. Our result
revealed that reacting workers are indeed significantly b-bias. The investigation to identify
critical chemical cues for queen genotype recognition in polygyne workers is in progress.

Keywords : invasive fire ant, social organization, queen genotype recognition
BaEF o o~ BRfE ViR AR € A1 - AR R A TR RR
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Aerial Manoeuvrability in Ant Workers (Hymenoptera : Formicidae)

¥ MR&e* s HhF sk
Pei-Lu Liou* and Chung-Chi Lin

Bzgjitfrge <~ §4 58 k#7 “r (Institute of Biology, National Changhua University of
Education, Changhua, Taiwan )

AHEFTHER B ab G WGP EHFH BB~ FIA)LG 30
W4 > AT ;}ﬁ%—’«ﬁv)ﬁ*‘r s AR R B F BT 0 T E M AT v‘ﬁﬁ?é

a4

s g :L’—Ffv‘?*"”%ilfa RGP T o BSEG FE oo § HHE A G bR AR 2 R iE
yi SR ;;E'J&‘,n’\"g\ﬁ"‘ﬁ?‘imﬁ Qg’m/lkrg/%@fk "L %7’”1__:}1{‘/29”’
AR 0 BBER € BEpE RN ’:T"*m#“uﬁv Pl F o4 THEREEFFES > H
ERE IS s % o RE LT bR L ART B 0 M b L
MR T h R R o P i%iiz/!&ﬁt L 3';—1 PEARINT i%%&?ﬂﬁ—" R fi‘tff’%ﬁé
Baediz o - B5IRE (7= 4% > T {* 1?%5 ARG IR P T R R o A
FEFROBIRANEFELER IR T E T F 4 §1§" T i“%hn"__—'—”“ vz
L 7f/ s KRS 5 A ﬂ“r} S —J_Lrs*?ﬂq‘”ﬁmrs)iuiaﬁ%mﬁ s TIFERRE L o § ¢}
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Predator—prey mass ratio revisited: does preference of relative prey body

size depend on individual predator size?

Frcih L MR R BERI Y
Cheng-Han Tsai, Chih-hao Hsieh, Takefumi Nakazawa

! Australian Institute of Marine Science and College of Marine and Environmental Sciences,
James Cook University 2Bz s/B< B XA 797 2 B F L4 F BT 5
(Institute of Oceanography and Institute of Ecology and Evolutionary Biology, National

Taiwan University) 3= = # «~ 54 &pL 4 % (Department of Life Sciences, National

Cheng Kung University )

Quantifying predator—prey body size relationships is key to understanding food webs.
Food web models often assume that all predator individuals prefer the same relative body size
of prey, using a single constant called preferred predator—prey mass ratio (preferred PPMR). In
contrast, empirical studies have shown that relative prey body size in diet varies with individual
predator size. We point out that this apparent inconsistency arises because PPMR has been
measured only through dietary data (realized PPMR) without considering environmental prey
availability, suggesting that preferred PPMR may be size-independent. Here, we revisit the
assumption of size-invariant preferred PPMR in food web models. We compare two measures
of PPMR calculated from prey compositions in predator diet and environmental prey
composition (realized PPMR vs. environmental PPMR), respectively, and consider their
deviations as a proxy of individual variations in relative prey size preference (preferred PPMR).
We apply this idea to long-term dietary data of an omnivorous predatory fish species collected
from Lake Biwa over four decades. Our results showed that the preferred PPMR is size-
independent when the foraging mode of the predator is considered while the realized PPMR is
size-dependent regardless of the foraging mode. We suggest that the apparent inconsistency
between theoretical assumption and empirical observation of PPMR is due to the conceptual
confusion. Further, in contrast to the previous arguments based on realized PPMR, we provide
the first evidence of size-invariant preferred PPMR.

Keywords : allometry, feeding preference, foraging behavior, individual interaction,
ontogenetic niche shift, size-dependent predation
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Species interaction between Russet sparrow and Eurasian Tree sparrow in
Zengwen Reservoir: Application of conditional two-species

occupancy model

Pl 0T IRE
I-Hsing Liu® and Jo-Szu Tsai

W= Ex5~52 % F kRS L (Department of Biological Resources, National Chiayi
University)
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Functional diversity pattern of bird communities along environmental

gradients

aEE Y BRI AFT 2
Yi-Ju Chiang'", Chuan-Kai Ho* and Mao-Ning Tuanmu?

W8~ 4 552 F 4 #5887 97 (Institute of Ecology and Evolutionary
Biology, National Taiwan University)
2 Ly A 5 T 7 ¢ o (Biodiversity Research Center, Academia Sinica)

Functional diversity, the diversity of functionally disparate traits in a community,
influences ecosystem functioning. While functional diversity was reportedly affected by
climate and vegetation productivity in temperate regions, the effects remain unclear in
subtropics. To examine the functional diversity pattern along environmental gradients in
subtropics, we tested two hypotheses: 1) Environmental filtering: higher temperature and
precipitation (a less harsh filter for functional traits) will lead to higher functional diversity, and
2) Resource availability: higher productivity (a higher resource supplement) will lead to higher
functional diversity. We calculated the functional diversity of bird communities in Taiwan
based on the Taiwan Breeding Bird Survey (BBS Taiwan) data and five important bird
functional traits. We then investigated the functional diversity pattern along environmental
gradients (temperature, precipitation, and vegetation productivity), using linear mixed-effects
models. The results partially supported the environmental filtering hypothesis, since functional
diversity had a quadratic, instead of linear, relationship with mean temperature (p < 0.01) and
was positively correlated with precipitation (p < 0.05). The results also supported the resource
availability hypothesis because vegetation productivity was found to be positively correlated
with functional diversity (p < 0.001). Our study in subtropics (Taiwan) agrees with previous
studies in temperate regions where climate and vegetation productivity affect functional
diversity, but demonstrates a contrast pattern in the temperature—functional diversity
relationship (i.e., linear in temperate vs. quadratic in subtropical Taiwan). This quadratic
relationship suggests that increasing temperature (e.g., warming) may reduce functional
diversity more likely in subtropics than temperate regions.

B4k @ # i % 4 (functional diversity) ~ 3 3 i% /% (environmental filtering) ~ ¥ &+ %
14 (resource availability)
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Life story and Population dynamics of Mortonagrion hirosei (Odonata:
Coenagrionidae) in the estuary of Hung-kang Creek

B ORE D R 2 AL B AR BEER
Huang Jiun-Shiuan?, Lin Sue-Cheng?, Chen Jui-Li?, Liu Yueh-Mei!, Hsieh Hsiang-Yen!
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Tamsui River is adjacent to Greater Taipei area and deeply influenced by highly man-made
activities and land development, e.g., the improvement of embankments, reclamation, and
irregular water pollution. These impacts are threatening the local living creatures including
Mortonagrion hirosei (Asahina, 1972) a near threatened species in IUCN red list. In order to
understand life history of Mortonagrion hirosei and monitor population size in field, we
conducted line transect surveys of the adult and larval stages monthly in estuary of Hung-kang
Creek 2017. A total of 115 adults were recorded and the maximum number of individuals was
up to 42 in August. Furthermore, the copulation behavior was observed in 8 mating pairs from
June to August. For larval stage, a total of 38 larva were recorded and the maximum number of
individuals was up to 10 in April, meanwhile these larva were near to final stage. We also
conducted a mark-and-recapture study in August 2017 and the estimate of population size was
about 140 to 1158 individuals. Besides, we found that the number of adults was increased on
the shore during high tide. This phenomenon is very worth studying in future.

Keywords : Estuary of Hung-kang Creek, Mortonagrion hirosei, life story, mark-and-
recapture.
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Comparison of greenhouse gas emissions from paddy fields under
different agricultural systems in Taiwan

e
Meng-Ju Chou”, Hsing-Juh Lin

Rz #2543 &4 8 (Department of Life Sciences, National Chung Hsing
University)
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B 4& 3 (keywords) : = § it g (carbon dioxide) ~ * *=(methane) ~ :§ ¥ # %8 (greenhouse
gas) ~ < 4 B ¥ (sustainable agriculture) ~ 13 7 B % (conventional agriculture)
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Effects of farming system on insect communities and pest-control

services in the paddy fields of Taiwan

R RN R AR ~E NURY NSNS - S0
Ming-Chih Chiu?, Chao-Nien Koh?, Ling-Mu Jaung?, Yung-Jen Lu? and Hsing-Juh Lin"

TRz P #2184 &35 % (Department of Life Sciences, National Chung Hsing
University)
2iErcta B £ € 5% 325 7 &k 3 == (Division of Forest Protection, Taiwan Forestry
Research Institute)

Agricultural intensification is one of the major threats to global biodiversity and
ecosystem services. Sustainable management of agricultural lands can reduce these impacts,
but few efforts have been made for paddy fields. In this study, we examine the effects the
management of insect communities and pest-control services under conventional and organic
farming conditions in the paddy fields of north Taiwan. Our results showed that organic farming
methods did not increase taxon richness, abundance, or the composition of insect communities.
Although we noted the possible enhancement of biological-control services under organic
farming, based on the comparison of pest abundance for the two farming systems, both predator
abundance and predator richness were similar between conventional and organic farming
systems. Pest abundance could be suppressed by other unmeasured predators and showed
similar levels in organic fields without pesticides. When considering landscape effects, further
efforts are needed to evaluate the value of non-crop habitats as sources of natural enemies and
neutral/other assemblages.

Mgz @ 4 F 544 (biodiversity) ~ i+ & 5L (chemical fertilizer) ~ # # (landscape) ~ &
A+ (sustainability) ~ #x 2 | (pesticide)
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Evolutionary patterns of polymorphic duplications in Drosophila

melanogaster
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Juan Li*?, Shu Fang®, Chau-Ti Ting®*

LY RALE A 2 A T e 7 47 (Beijing Institute of Genomics, Chinese Academy of
Sciences) 2 4 &+ B 4 L &g - 4 & 57 3 #7 (Institute of Ecology and Evolutionary
Biology, National Taiwan University) * # & # 5 F2 4 4 % #1447 3 ¢ < (Biodiversity

Research Center, Academia Sinica) * & /% + £ 4 & 418 & ~ A4 i 8 & &

RN FTAFEEE A il? g4 s 3 ¢ ow (Department of Life Science,

Genome and Systems Biology Degree Program, Center for Developmental Biology and
Regenerative medicine, Center for Biotechnology, National Taiwan University)

Duplications are an important source of evolutionary innovations. Notably, the newly
arisen duplications within population has not been described carefully and their roles on
regulatory elements has rarely been mentioned in previous studies. To understand the
evolutionary process of duplications within species, we took advantage of duplications with
and without divergence and examined their effects in coding and regulatory regions. Thousands
of unexpected heterozygous sites found in Drosophila haploid genomes. Those heterozygous
sites were associated with duplications by both in silico and experimental methods, i.e.
divergences between copies. Compared to D. simulans genome, those duplications are slightly
bias to newly-gained or quickly-evolved regions in D. melanogaster genome. Coding sequence
duplications evolved rapidly, and whole gene duplications even more rapidly which 50% were
under relaxation of purifying selection by widely used statistics for selection inference.
Furthermore, duplications after some time duration in the population occurred less frequently
at active markers, suggesting negative selection worked on them. This comprehensive study on
low copy duplications provides a general perspective on the early evolution of duplications.
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The study of the transferability across species of Expressed Sequence Tag microsatellite
markers derived from Formosan Sambar deer

B> R TR G ERA MR 4G

Chen Hsiao*, Chien-Yi Hung, Pei-Yu Sun, Jia-Pei Lin, Jie-Chen Yu, Hsiao-Ting Chen and
Yu-Ten Ju

Mz 38~ 8658 38k (Department of Animal Science and Technology,
National Taiwan University, Taipei, Taiwan)

Formosan Sambar deer (Rusa unicolor swinhoii) is an endemic herbivore animal in Taiwan,
which is classified as a rare and valuable species. Understanding of its genetic structure and
establishment of individual identification via molecular markers are required for management
of both wild and captive sambar. While the related studies of Formosan Sambar still limit
because of no molecular marker had been developed.

Simple sequence repeats (SSRs) are short sequences of nucleotides tandemly repeat in a
genome. SSRs are powerful molecular markers for its high genomic abundance, rich of
polymorphism and co-dominance inheritance. The Expressed Sequence Tag SSR markers
(EST-SSRs) are SSRs embed in cDNA and characterized for their high transferability to related
species comparing the genomic-derived SSRs, thus thereby serving as reliable markers.

The aim of this study is to obtain polymorphic EST-SSRs from velvet antler of Formosan
Sambar. The cDNA sequences were obtained from velvet MRNA by reverse transcription and
Next Generation Sequencing (NGS). A total of 65,074 unigenes were assembled. The
MicroSAtellite software (MISA) and Primer3 software were applied for SSR mining and
primer design, respectively. A total of 103 primer pairs were selected randomly and tested for
amplifying specific amplicon. After the validation, 55 primer pairs were picked and labeled
with fluorescent dye. The genotyping of amplicon, which amplified by primer equipped with
fluorescent dye, was detected by capillary electrophoresis.

There were 21 EST-SSR markers showed polymorphism among 45 sambars, with the
average PIC value of 0.34 and the total P(ID) value of 5.321x10°. The transferability of 55
primer pairs were tested by using sika deer DNA, and 53 primer pairs were successfully
amplified with specific amplicon. There were 11 EST-SSR markers showed polymorphism
among 10 sika. Surprisingly, 5 markers showed polymorphism in sika, but not sambar. Another
5 markers showed fixed genotype, but different alleles in sambar and sika, respectively.

A set of reasonably informative and low P(ID) EST-SSR markers are developed. The high
conservation of sambar microsatellite in sika indicates the good transferability of EST-SSRs.
The newly-developed sambar EST-SSRs can achieve individual identification and help the
genetic research on sambar and perhaps other deer species.

i 4= F (keywords) : #c @ % ( Simple sequence repeat ) ~ % 3 & 7| %35 ( Expressed
Sequence Tag) ~ -k (Formosan Sambar deer )
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Integrating niche modelling into population genetic analyses helps for

unravelling diversification drivers - illustrated with Taiwanese bat species

R 2 Y 32 &4 b Stephen J. Rossiter?  Hao-Chih Kuo'*, Chun-Neng Wang*” and
Stephen J. Rossiter?

W 2R BY B F 24 57 97 (Institute of Ecology and Evolutionary
Biology, National Taiwan University) 237+ ?Iﬂ}%’_ﬁf_ 2 & 1 (Queen Mary,
University of London )

The Maxent niche modelling technique has been routinely used in phylogeographic studies in
parallel with genetic analyses, so to aid explaining observed patterns of population divergence. However,
rare attempts have been made to incorporate Maxent models built into genetic analyses for more rigorous
evaluations of the relevance of species geographic distributions to their population structure. In this study,
we explored the possibility of integrating Maxent models in modelling intraspecific gene flow of four
Taiwanese bat species over the landscape, aiming for rigorously testing against a hypothesis putatively
relevant to varied patterns of population structure among these four bat species as well as among many
other Taiwanese taxa. Specifically, we tested against the hypothesis that the Central Mountain Range
(CMR) of Taiwan has interplayed with differential altitudinal tolerance of Taiwanese taxa in creating
contrasting population structure, with the North-South arrayed mountain tops of the CMR acting together
as a barrier against East-West gene flow only for taxa unable to tolerate high-altitude environments and
thus driving for such taxon East-West population divergence. The four focal bat species are ecologically
similar to each other except for altitudinal preferences, with occurrence data and Maxent models
consistently indicating that two of them are low-altitude specialists, one is high-altitude specialist and
the other one is altitudinal generalist. For each species, multilocus microsatellite data was used for
assessing gene flow among populations, and we created and compared ‘cost’ and ‘non-cost’ models of
gene flow where, respectively, a higher and the same cost values to transverse were assigned to land
areas predicted by the Maxent model as barriers compared to those predicted as suitable habitats. Among
the four bat species tested, we gained statistical support favouring the cost model over the non-cost one
only for the two low-altitude specialists, which provided compelling evidence supporting the hypothesis
described. Our results highlighted the usefulness of integrating niche modelling into population genetic
analyses for understanding drivers of population divergence.

M4t % (keywords) : # f & = #53% (niche modelling) ~ *£%% 4 % (population divergence) -~ #
F]%2 in (gene flow)
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#4078 % K483 (Schoeniparus brunneus spp.) ¥ 2 i &2 Fgr -1 B
Morphological and vocal divergence in the Schoeniparus brunneus spp.
Y KNP
Hsin-Yi Hung?, Chiou-Ju Yao?
YRz LR 2 &34 47 (Department of Life Science, National Taiwan Normal
University) 2@ p #2418 1% 4 4 ( Department of Biology, National Museum of

Natural Science )

3

pon

¢ #pi7 e % 348 (polytypic species) & #8 > F ¢ 3 27 4 A IR ALAR M 4% Aol vl B2
,@#E;ﬁi\ m‘%’%‘fﬁ ’ é‘ Z '{E;J:’/E FJ éﬁjﬁ' fﬁ % fi'fi ’ ’)5 B FTens fx‘F'—" S _kg FX
P ERTHARGE FAEA SR e AT RS GO A EY cEa kg g
o 334 4p ek TR % B (Schoeniparus brunneus species complex) o # e 3
Lo N MY BB LRGBS AT T
ﬁ_‘%gﬁ_?ﬁ? B o N R R 0 AhINALE RS Bt TR R B T A
A6 AHTE  E BB A - BT A kP S R e Ea R R BRI
WA T - H AR CRERA LS BB A (F P Es B RH)
HEHAR S P BREFE - PRFAFL RS APRGAATEMI S A B A -
B BB REATEE R T - BRE FR S G o LB EG SRR
il DL R E AR E TR SRR R
B RELis  FE-o B2 R AR LR 2EFE -

A
=
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ok |

A

B 4 % (keywords) : %78 4 &g (Schoeniparus brunneus) ~ 25 # 4 it ( Morphological
divergence) -~ %% 4 it (Vocalization divergence) - % 3|4& (Polytypic species) ~ '&
##& (Cryptic species)
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Effects of light pollution on the luminous behavior and physiology of
firefly, Aquatica ficta

Mo~ 25 % - P25
TAFNF

AL kBT AR T N Y LR AT E-ERZRBLENRBTE - KA P
fr&TJc/})’?lg BELVAF LA TGS RBELZ Y A S AR AT
e RN R I MR R fv; (Aquatica ficta) ¥ % 7 7 4+ % >
1&|£DJwﬁ@WAJ%@’ﬁwﬂfﬁmuﬂ4ﬁkﬁ%@4%¢% RIF L A
IRRHFLATR EE SR E c AR FHRUBREIAF T L F L 0 S HERKRN
Bl ARFIZMRRL A PFLRSFN F 4 ¥R B e ml & (444 -
5331nm) 2 4 1 kiR AET A 4os kA A R 0B RS > Bk RER £ kIR
TaAAREM AP RGERE  LEFREFEARFS LA g Ko d AT ER
£ kR (628-663nm) fEitT o B2 LM F BB RIDRG L Ao BB G o B
AL CRRRFRF RS B2 15 % 0.7% (1450 B £ B 14 A F) /208,672 i
) S e iR EETRFR LY FHEFAMAMREARRIEARERY
PRI & B ¢,&W£%@ﬁi_§$$%ﬁﬁﬂﬁﬁ%ﬁﬁ?*im?ﬁﬁ
Flie® o Flet o AR %%“‘%ﬂ’Wﬁ%ﬁ&@%%%ﬂgﬁiﬂii%ﬁuﬁ
CALRREIAVEFLLZFE T BFEY BT HES AT

N
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Adaptation to the Fluctuating Environments: Back to Basics

#l42. 12 ~ Dustin R. Rubenstein®* ~ g4 @ 5+ 4 gpag 1*
Ming Liu®?, Dustin R. Rubenstein®*4, Wei-Chung Liu®, and Sheng-Feng Shen*

Lo Ly ed # %k am g ¢« (Biodiversity Research Center, Academia Sinica )
Wz o838 ¢ (Department of Entomology, National Taiwan University )

G ABARFC SRR S ke L E 4 7 5 ¢« (Department of Ecology,
Evolution and Environmental Biology, and Center for Integrative Animal Behavior,
Columbia University ) ~°¢ & 7 3 piist #1837 #¢ (Institute of Statistical Science,
Academla Sinica)

%5 % (environmental fluctuation) & 4 f& k¢ # b F APFH > A A
AP A F I ERRE o RAM KRBT A S EF 5 F R EE e blAr %
Fi%ﬁﬂf HEGFRORE &—m&ﬁ&g ( opportunity for selection ) *f %% % |
Ao rd BB 3B BRI LL%ﬁﬁﬂpm%mE\épﬁl}é&&quﬁ PREF S ]
2P ﬂ‘%’" N2 HEOREEE c { L2080 2 FENTHRERS > 40 (1) B
#@%@*ﬁ%ﬁﬁ?%(%ﬁﬁéﬁiﬁﬂm)é(2)%%*&—?%%ﬁwﬁ
(ded &) 2 323 2 A& P40 B Fd 2 FRT LD 2 R KRG PBHR Y - 0%
HALREP BRI ETREP) R D BMEE R EHERE RS -
*F2 ks 4] Lotka-Volterra .58 5 A #F > 2 B f247#°5% (deterministic model ) £2 i
# % A $05¢ (individual-based model ) M3t d B ¢ TREHE B G o A :rwfxfﬂ (RN
RAEBE ST L 4“ (generalist) s vzl ¥ £ Mk iz » &2 }EJ—ﬁE # oo ABenE
ey H- ?Wﬂ%?wﬂ ML,% ¥ %5 «hif i (bet-hedging) » ,rw;am i Uk
Bl o 7 M i A TRELRE D RPF 25 E bet-hedging o Flut o SIS H - TR
&ﬁ%@a @Qﬁ4#ﬁ§ﬁ%9ﬁ P IRB i B R E RS 0 A 2
WHHF Y U E T T RE HBE

i 4 5 (keywords) : % 4| Lotka-Volterra #i-;% ( competitive Lotka-Volterra model )
bet-hedging ~ £ 4% #% ¢ (opportunity for selection) ~ x5 »</& (bottleneck effect )
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Chemically induced cooperation in burying beetles

MUia g 12 s A Epag L
Bo-Fei Chen 12", Sheng-Feng Shen 2

TR A BFEAEA P S REREFA L 22 L8 =44 (Taiwan International Graduate
Program - Ph.D. Program on Biodiversity, National Taiwan Normal University ) 2~ ¢ 2 =
T2 57 ¢ o (Biodiversity Research Center, Academia Sinica)

Understanding the ultimate and proximate causes of organisms’ cooperation remains a big
question in the evolutionary biology. Many evidences show that the environmental uncertainty
is one of the ultimate causes which drives the evolution of cooperative behaviors. However, the
proximate causes which induce animal cooperation are still poorly understood. Here, we show
the strong interspecific competition could induce the burying beetles, Nicrophorus nepalensis,
to form cooperative breeding groups. We compared group sizes, investment and conflict
behaviors, and physiological conditions of three male and three female beetles on the rat (Rattus
norvegicus) carcasses with strong or weak interspecific competition. Strong interspecific
competition could be indicated by directly contacting blowfly maggots, the major competitor,
or a chemical compound, dimethyl disulfide (DMDS) which is a naturally occurring scented
volatile compound emitted from decomposing carcasses and can attract burying beetles to
carcasses. The results showed although forming larger groups could reduce the per capita
fitness when resources were limited, the burying beetles still formed larger cooperative
breeding groups on the maggot-treated and the DMDS-treated carcasses. The beetles in all
hierarchies spent more time on preparing carcasses on the maggot-treated and the DMDS-
treated carcasses. The lower hierarchical individuals on the carcasses with the strong
competitive cue had higher body temperatures than the same hierarchical individuals on the
carcasses without competitive cue due to increasing investment on carcasses. The cooperation
of burying beetles on the carcasses with the chemical cue provides the evidence that strong
interspecific competition can promote species to evolve using a single chemical cue as an
indicator to form cooperative groups. This study also provides the first case that the cooperation
of multicellular organisms could be induced by a single cue.

B 4 F (keywords) : A ¢ it & 4 F ( social chemical ) -~ & i% {7 5 ( cooperative
behavior) -~ 32 % & (burying beetle)
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Ultraviolet signal on the major claw is important for male Uca lactea

mating success

ME 2T kB

b

LA~ F2 6858 %

R FEolE g2 pERE gy > 2FE LR S AL S al»ﬁai,i P8 E
BNF)F 30 e AR A R E L G R AR AT HRTED O
A L Y riufz“w 2 i. PR P ’1\11@ I A b = G A s L A
LM TR R G A F SFE AT R e AU S g e
BEE T Lﬂx;};ﬂ p mq_\ﬁﬁrg m**“@}"c,ﬁ -E/TT}\? g_ﬁ g'l*"g;f v 47 iim(ﬁo%\:ﬁ o ¥
o AP FRE DS RPEAF IR TR MRRT R K A BEAFEL L
ﬂf\ﬂ ?’*m' & 5]+ :i%p«ﬁ» FRYOI P EHD o FP B PRES Y L@ o

Fik@ﬂ't] i"ﬂmﬁ ﬁg d‘a%w{p m:l__f%!—‘ir’#r'/#iim@ ﬁﬂ“’
A% ’”—H—‘” Bt XEFHREE 0 1Y l‘ﬁ?’:“ﬁ%iﬁtpr*\ A endoch kgl W
PRl o REF AR RS B PO R PR e B o ¥ 0
B OB XL BRPEERT LA BRIl FAE BTS2
FERHRFEFTPRELT o FHREEFIR D A F L RPN E RIS e a2
?%Qm&ﬁogvj—gﬁ?% Z¢4§#4%%%Kuﬁ4ﬁuﬂﬁﬁ,m$

B Lce (e P IPE > R R R R R B ehze (Rl I%Em“ih%lﬁ»%‘b o ¥ b G
BRL e Ee € @rg ek FCE CH LR B R o AR Y dudh g e BT AR 1 2R AL
Sup EEE > pp{Ee %’ﬁd L F g b kg Mk TR i,imb%é" IR PR
Acquisition of resources hypothesis 7 B > F]pt s {3¢ iR 47E 38 % bk F s g chae o

B4t (keywords) @ & = Lo o B S B TR s Kbk s 85 o
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Deep-sea fish across entirely different environments via vertical

migration

B AR PLEH R L S A
Jen-Chieh Shiao*, Hsien-Yung Lin, En-Yu Liu, Tsung-Da Sui, Ni-Na Chang

Institute of Oceanography, National Taiwan University, Taipei, Taiwan

Deep-sea floods (>200 m) covers around 65% of the earth surface and is inhabited by
various marine organisms including deep-sea fish. In the recent years, we devote to understand
the migratory strategies evolved in deep-sea fish to cope with the harsh environments on the
deep-sea floor. We reconstructed the whole-life residence depths of benthic deep-sea fish by
the analysis of otolith microstructure and stable isotopic compositions. Otolith 50 profiles
suggested various migratory patterns across depths in different deep-sea fish. Most species that
laid pelagic eggs and viviparous cusk eel Barathronus maculates underwent downward
migration in a distance more than hundreds or even 1000 m during the early life stage. In
contrast, some species laying demersal eggs, e.g. Alepocephalidae showed up-and-down
migratory patterns and Hoplostethus melanopterus spent all their life at similar depth. The
timing and distance of downward migration varied among the species. Adult fish collected from
deeper sea floors tended to undergo longer downward migration during the early life stage.
Ontogenetic vertical migration of deep-sea benthic fishes varied among taxonomy, reproductive
style and habitat depths, displaying different adaptations or life strategies to survive in the deep-
sea environments.

B 4 F (keywords) : 7% 4. (deep-sea fish) ~ 2 % (otolith), #& < |+ IF i~ % (stable isotope)
4 % ¢ (life history)
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Using a long-term ecological record of Dou-Liou Weir to analyze

migratory behaviors of dominant fish species

RRE R
Chen-En Song and Chyng-Shyan Tzeng

B = ;—,3“%’% BafFFng *ﬁi 4 $# 7 #7(Institute of Bioinformatics and Structure
Biology, National Tsing Hua University)

WO AR SR e g o L F GG R AT S IR 2R g e R T
- aérz o H.w‘\/g,-ﬁﬂﬂl 47,,33 r}m] ﬁ;’ ’ KFJ’_,V' LE ;;”_ mﬁg#}g{ W AE \{,%\FTA‘, ] PR
= & J\ SR P52 »om B p ’li]"‘/\/}"\ }\3"\‘/‘? 5 é’ﬁﬁ'—"’ﬂfﬂiﬁ&ﬁr‘7 ° ﬂ‘lﬂ E Lr- /‘?
Pt okiEl Ak 2 P TR REY o REERE B m;}?"’ 5T
(Opsariichthys pachycephalus) ~ % % # % (Acrossocheilus paradoxus) ~ % 2 ¢ & 7 # jK
(Sinogastromyzon puliensis) ~ B i§_ v & 7. (Rhinogobius candidianus) 2 & £ /] (& 4
(Microphysogobio alticorpus) i 5 # 3 #t % -

2302001 & 20 L AR AE 0 R AFIRBIE A LA @ aeFE 4§50 2008 &
1 zq_ﬁ J-*#wtf e 4 Feig {npg %F.jgéc o T j\,};z T ;y:a’ 82 %}:i s /,,\ﬁ%%i
Mém,ar” oo sgmel SRS AR ﬁai'ﬁ_mai%‘,\rr Ao E Egm

'@4ofdbﬁwéﬁﬁbm\%—Hﬁ*mw*’ﬁﬁwwpzéﬁwﬁé’
m;_——ﬁﬁ&mwp%r@ AW 23692 115102/ F X4 Fm%sm
Sl AT E w113 40 pRe {s\ A mA e enE & e at@;;'ﬁr\'ttgi 11
PSP REASEE RS PR LS A SR E L3160 2 3
Lol igbqen v 55 PR 2260 -

§ATE SRR A RGP R R A AR PR AR BT R R
E‘Ed}%iﬁ%ﬁ EAA R IR R AAIPEDPTREZEHALA LR R
#i:,‘{'lg’ gi_&_}’_ﬁj;gl‘g‘ i

M 4 % (keywords) © 7% -k 1 iv % 4 %7 (potamodromous fish) ~ 4 if (fishway) ~ 477 5%
(weir) ~ 4 £ #7 7 (length frequency)
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Russet Sparrow ( Passer rutilans ) survey in Taiwan in 2017

S ER LRSS LRSS AR
Jia-Jia Lyu!, I-Hsing Liu', Tsai-Yu Wu?, Ruey-Shing Lin? and Jo-Szu Tsai!

W25 BA5FTRE FF4F 529 «(Department of Biological Resources and
Institute of Biodiversity, National Chiayi University ) ~ 2453 2 # %2 3 %75 ¢ .= ( Endemic
Species Research Institute )

i e 8 (Russet Sparrow, Passer rutilans) & = 4 # 75 325 200~2000 = = > 4
BLALRRYE -G frREy c poRd o@%E w0 DHRIRAN L 4
ERAREFETEDRT] - MEREA LT UAAHE R R RS A EF R B
AT LR R UL ERER BT FFR A EPAE S 2 TR - R
(Occupancy modeling)i% ¥l — th % L4 Ptk > kB P P AIRETE > NP
ﬁiﬁﬂﬁ’i@ﬁé%$’%N%ﬁﬂiﬁﬁiﬁﬁﬁﬂﬁﬁﬁﬁﬂ°#%¢ﬁﬁ
ST ORI A AT ELRG R L T ARFE R LIRS B
Wu et al. (2012) Liffr & A # SRR % > R4 5§30 0198 11 F e IXLkm 2 2 = B ¥
B U RES R AR et A o A K AP RPE 160 B FE o & 2017 & 4 7 20
BREFZEHDAE - $5 27 UBHBFRLEE > dRF 50634 # %31 | I
F 50129 EF B3 %0056 - Faign 4S5 01340 %2 F& 5 0157
FZFBL 0051 = F AP AEAR cBEBD F I RS AATDLFE TS
WE 2L e AR 785 ¢ (95% G I L 303-1811 &) - A kBB L E S
FIRFHABREI BRI PRTF] > ¥ERF e EL X REPNAE > VEFLRE A
Hens FE iR ARE o

y <

B 4 F (keywords) © L& (Russet Sparrow) ~ 4 & 4 % P~ % (Stratified random sampling) -
¢ 4% #-3] (Occupancy modeling) ~ *& # & & (population estimation) - 4+ & Ji i
(response to playback)
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Environmental Factors that Affect Bush Dwelling Spider Community

Composition in Urban Area

KT Bwals 7oz !
Kuang-Ping Yu?, Ying-Yuan Lo? and Tzung-Su Ding!

R AL 8 HARRB EFTRE & (YSchool of Forestry and Resource Conservation,
National Taiwan University )
¥ B4 473 %7 ¢ < (?Endemic Species Research Institute )

Perk AEE 2 kY B A R ERE S S o HIRB R L A A o T
F RIS w?ﬁ%%°ﬂmﬁ%*ﬁ(d*ﬁvﬁﬁiﬁ#ﬁﬁiﬁﬁw%ﬁAﬁﬁ
,Eﬂ\f%,&ﬁ?ﬁ%k’%%;ﬁ: _&ﬁ?,“:?x’bﬂ IE'EE\:AQO j\}{ﬂ " 7}L'ﬁ alf% B JJ— 4 Hh 4\@ W
BAFRAFELEEGERS “; n[ﬂ Hzfi*m L e %3 »HI 18 iERaL > F 0

Frrez pARIFA LirkEE > I %xix“i’)i pr;fé“i’ S EF RS TR
%ﬁﬁwﬁﬁﬁkbﬁfﬂmﬁ Bz H *ﬁﬁFﬁ%amﬁﬁ4°*Piﬁ

43 20 76 4 106 A+ 1303 & B4 > IR ﬁ‘/g ALkt SRR E & T
+’nﬁaiga”fﬁ;ﬁ&ua%@5o\"mffw3’:%@w*#ﬁ”&@
RORAF D ARM o £ AR B 5 4 fE kT 2 g&ﬁmﬁ#ﬁi%&m @gﬁ%*of

-2 A el @Y o E R ptie 3] (foliage runner) ¥ 50 = & o2 sE fE s &
AFBFOLARM o AT A #@éﬁﬁﬁzmé%v %“W%é%éﬁﬂs%
PFELY B ELE S NRTRS DR P A R R T ER E AR Y

ﬂﬁi(Sparassmae) ¥k 42 (Clubionidae) 2 2 ‘= F=#x 4L (Eutichuridae) ¥ § i cHiE ¥ 2w 3
Bekr (% 5 RHEE A ARR m%‘p’fﬂ P oo

i 42 = (keywords) : *K-rr i* (Urbanization) -~ #3 i+ (habitat preference ) ~ 4 f& %
% & (species rlchness) ~ # it ¥ (functional group )
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Effects of the environmental hormone on the ecology and animal

behaviors

FRGELM AL R B A R 3 Facg !
Fung-Chi Ko'?", Te-Hao Chen'?, Jing-O Cheng?, Pei-Hsin Chou?, Cheng-Hao Tang*

'Rz 4 % 4 412 $~ 42 (National Museum of Marine Biology and Aquarium) > & = & &
~ #5343 ¥ 7 3“7 (Institute of Marine Biology, National Dong-Hwa University) * &
oA w X B3 42 4 (Department of Environmental Engineer, National Chung Kung
University) * B = ¢ L+ £ /3 X418 % (Department of Marine Science, National Sun
Yat-Sen University)

J‘E’%ﬁ’fi‘;‘ % (environmental hormone) > k&P ¥ L2 3 74 85 F > KiRi &
REAL AN FAIEZ P E P B2 A FNRE A LB 2P gd e
Rﬁ(z\ﬁ)ﬂxﬂi CRESESNENAFHP > AN A 5 R (bioaccumulation) -

HE 4 R s desh o~ T ,}»4#Jgﬁpx%r§5mJ_¢mﬁv GETE- JeAE ik i § i
FOuEE B E L AL R e N EE o g\'ﬁv#ﬂﬁéiiﬂ—liﬁéi

BA o K LARBEF T AT R TR y}a;j{,ﬁa.-zwyﬁ(ia)r}f%r@:ﬁﬁjgf;,
FiFmgiHss? - PHETERBRET A 47 bt §XTIREFTE FOEP
‘I%ﬁr’}fﬁ'5””‘1_'#1455’mlg$4;afi’mﬁnb§§i(%¢;fﬁ&§ I%?FF']@
SISy - SR f"[]%?l;‘F\/”\/‘v?}'fr%?"‘*/'%‘fﬁﬂwié“ﬁvi‘%\ if’&i‘ﬁﬁk&ﬁ‘gﬁ:—
FHRENLL AFL A RBEYTEFHIF 2L 205 G208 FLEL S
"’j\r‘r‘%’ﬂiﬁvrﬁvalllii'.}]?vbfi‘l?ﬁ]}‘;lﬁ—iﬁ’%ﬂ?t};%’PL"'L"Kfﬁf:r—’xgﬁ‘f’JFFifF“A}
FOodRFBEATEFEARAPIEOSL Ao HAEAL L PRSI
FrHREFETAEDFTEET > 25 202 BB FTAFEY P2 -

BE 4 F (keywords) : 4 4 145 #75 2 4= & (Persistent organic pollutants; POPs) ~ 2 4 % %
i** (bioaccumulation) - i«’pﬂz« i** (biomagnification) ~ = *g i * (sorption)
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Discussion on the protein level in food for the development of tadpole
and the development of mouthparts - a case study of Hylarana

taipehensis

Lk A B A IS A S Y £35S
Shih-Cing Chen?, Tzu-Ting Chung?, Hsuan-You Lin% Nian-Hong Jang-Liaw? and Ming-
Hsiang Chan®

'R F g E AR d 54 (Department of Biotechnology and Animal
Science, National Ilan University )
R k& B 448 & (Department of Animal Science, National ChiaYi University )
84 p @ = & 4 [F](Taipei Zoo)

A A ERIREL 'rﬁé;?e“' R A FA PR 3 0 H IR E S
AR AGIEREE FRBE DT R R E AT BT E R RS 2 Bk
o A 2B FITE B 2 B ETA L Y o 2 ST B A T e
CaRE T R RS BRSO R 06 Y R T R 3

Ay LT 2 0 BN R E @ ﬂ\—m‘é% Fhd F32 S ERTAATEY
BApd 2 4 LR § XTS5 3 FErER M2 PE  AniEs e  7HR
Y S A M Y A E MY D o “m, o P BCRE AREL R kg 0 T Y
FIeFH? P FnL b PR THEOER S LEFLEFY TR
ézkﬁ@ﬁ%%’%ﬁd¢§§*#w4F%?;%ﬁﬂ%%%%%?l
FRFAEID ARSI L AFPER MRT S A BT A HERF
e £ 3N R kiR AR N BIR AR P M Aok o

)

B 4% F (keywords) @ 4 #* 7 3+ ( Hylarana taipehensis ) ~ itid (tadpole ) ~ ¢ #
(nutrition) ~ ¢ ¥ (arthropod mouthparts )
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Spatial and temporal distribution of microplastics on sandy beaches along

the southern coast of Taiwan

MmER T R
Mei-Chi Chen " and Te-Hao Chen'-2

1 W= &= 854 577 97 (Institute of Marine Biology, National Dong Hwa
University)
2 Wz s A4 4 5 4 (National Museum of Marine Biology and Aquarium)

P RE A 5%4%+1(M|croplastlcs MPS)F? AP WP 2R AR AL R FIR
FE IR IR PR T e MR FIE A 4 03 TR A - Bfrs B
- B PR B P 4R AR ’135“;{ AR o ek Fendk s BRI SRR KRR
PrRfa o ’*\m ’ L_m%*’fﬁl’a;?mﬁﬂ SIS S AN S 20174E 67 % 117 Av\imﬂ
BE o R LEE BN R MR AT B AN A2 Fa RIEHZ X
FI* AR o AF 56%? | # éﬁ'frﬁ KR A BE FE £ %ﬁfﬁtﬁi’éﬁﬂjﬂ%fr
PRE e 3E o Bofs M iE 2 E R H R R D F 5 ¢ k¥ ik (Attenuated Total internal
Reflectance Fourier Transform Infrared spectroscopy, ATR-FTIR) = % % picfe cait 5 44 F o
A R o R LA AP R MR AR AR Ah s R 8L Sk £
HE A5 ]mﬁmf‘fwrﬁﬂ#lﬁp\ W e o f‘i“mk\ﬁﬁé% EESEERME 7 E LR
OB GRS FI g Y AR o AR AT R ok 2 R A A T R,
PR i R AR g I“’m% o

i 4t 5 (keywords) @ 5 (Taiwan) -~ /&%t (Beach) -~ # % ik (Microplastic )
#_ (Pellet) ~FTIR k% (FTIR spectroscopy )
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¥ W] & #8(Sternula albifrons)HE £ B AFEHE FETLEE
Effects of heavy metal on bioaccumulation and egg quality of

Little Terns in Yilan, Taiwan

MEE EER ETER 23R
Wei-Ting Chen, Le Ning Chang, Shin-Han Tsai and Hsiao-Wei Yuan

Rz A~ 5 k8 ¥ RE 5 (School of Forestry and Resource Conservation,
Natlonal Taiwan University)

Rebe 4 £ 2 R3S LN b e Tmss 3T Eao e AEg 0 2005 &2 2017 & »
o FRORT T £ RS ()R AR E RIS (93) 0 SEER) B MR A i
ERMAEERMELER P EHERSTZ4Y T RABRBEAPRADE LR
R BRHARAY PUEAT LSE S FMIHTLFAN L AW S8 A TR
RS FHD o b | RBBPERYPHEHEERATTE AL RIAL AN TREDE
] & w8 i %Qﬁ‘fﬁl )P REEREENT AT > 0 E 2015 £ R h% ;]33
GreasE kR S AL B B T B (4 ppm, 2 ppm) > 2017 & S R 53 kR ATE B 2
(100ppm)’ 21 375 e %’i»‘lﬂ“{r{mkfii&ﬁf ERRIEN L - S i“ivaﬁ**' ’fﬂ":’@
AR ?%*ﬁ}“ » I ® Wﬁm)&f; %\f‘ ?m?;%?‘ o '-’Ehlg J ?%’%}Wf
s

MEHET A _ﬁvgzzg@ .

B 4 F (keywords) : & 348 7% (egg volume) ~ 3-# 5 & (eggshell thickness) ~ # ik b *& (ecological
risk)
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How to explore the world of mimicry other than Batesian and Miillerian

scenarios?

7# B % ,Shen-Horn Yen

Rz @ L+ F4 538 % Department of Biological Sciences, National Sun Yat-Sen
University

-~ BRAT R E AP BRERFFEFL N EPELES A A AT
R T R o o R
B2 B Al i 2 fh ‘?*)"Jff' *"m%}?u—— e 4 g_ﬂzﬁxﬂ;’fé * 'rh{n;z (;f;n'x
ERE S .(1)%,Ezguma%+&wc'rﬁ i R La\”’“*’ Q) F R
B A P et s R Ldﬁz CAREEHE R RSP AP AR REE L8
BRSNS 7 S o gl 19w ek SREF T % R AA
eI %\’Eﬂﬁ 53wt AR m%ﬂg'@;& » G4 B osu X R (Bakerian

mimicry) ~ % & < %t i (Dodsonian mimicry) ~ X 7% % # i (Vavilovian mimicry) ~ & &%
R (Pouyannlan mimicry) ~ ¥ & «&@(Emsleyan mimicry) ~ £ ¥ < # i (Gibertian
mimicry) ~ # % § %t it (Browerian m|m|cry) X #rE R js (Wasmannian mimicry) ~ 5 %%

27 3% & (Mertensian mimicry) ~ sz # |4 3 ik (aggressive mimicr) ~ % # %t i (parasitic
mimicry) ~ 4 78 # i (reproductive mimicry) ~ 3 F#t i (mutualistic mimicry) ~ = 24 % i
(commensalist mimicry) ~ i %t % i (evasive mimicry) ~ 7 @ ijagg,@(predator mimicry) ~ £
¥ $ X # f& (Nicolaian m|m|cry)3$i Foehd| 5N o A A IL% WEY ERAKGEY AP
TN AT ’f#ﬂ?\' - BERF - REFA PR @ﬁh B L AP REM R
Be7%A R P AR ? Ao R % 0 L ABAR R P E b P T AL AT ] P dhie
E o

BE 4 % (keywords) © & 14 (aposematism) ~ 4% f= j#% it (convergent evolution) ~ 7 & 2 f&
# (behavioral ecology) ~ =t &' # Z_A (next generation sequencing) ~ +¥ (perception)
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Taxonomy and DNA Barcoding of the Eupnoi (Arachnida: Opiliones)

from Taiwan

B>~ 25 Y A
Ssu-Li Chen* and His-Te Shih

Wz @254 a8 % (Department of Life Sciences, National Chung Hsing
University )

7 ¥R P (Opiliones) ##k77% (Arachnida) *# ch% =+ 2 f > 45w & o f o 24
Fre jedsonp bRAQHE 6500 /8 > S ARG 31 fEp sreiieds > A B2 B LR 44 17
B H2¢ BF ML P (Eupnoi) i Bl 2348 0 ek it s - % % % DNA 75
%17 (DNA barcoding) FALE - 18 FiE 7 S AR ekenA AT ~ W E 2 AT T 35F 47
BE e AFTARRBEVEFEEISA I PRYAFA I ESAR E @
FEYE (COI) 2 i = $ fE M54+ (COIL 16SIDNA) » L3+ 5 o AR F P L P T
FRBERERE | - 2 T ER BN EZR By JI* 5K 2 (Species
delimitation) = /= (ABGD, Automatic Barcode Gap Discovery = PTP, Poisson Tree Processes
model) » ™ & & fEciv i 4 o BEET > 2L P hE AT S BEESETE A
Metadentobunus & p (K2P > 8%; p-distance > 7%) - @  f& 3. 5 w0 ¢ % B & 5
Leiobunum J§ ¥ Psathyropus 28 43 > B & e~ ARG rd BieipE @
FRLNET > AR B 140 B A 0 B ARARF L P L 5 40 450
WG hf A e 17 f8 > ARG EH = S QR ATH S b A7) L Pl if 0 R R
FPED R R

BE 4 3 (keywords) : 7 ¥k (Opiliones) ~ COI ~ 16S ~ :# @ sE4 (genetic distance) -
F= #8 7 €_ (species delimitation )
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o
‘¥
Mitogenomic phylogeny of Asian Limenitidines ( Lepidoptera,
Nymphalidae ), supporting to a better grouping between genera Limenitis

and Athyma.

% >ig~DavidC.Lees~ + £ % % ~ % § B35~ ~ th
Li-Wei Wu?", David C. Lees?, Hideyuki Chiba?, Yasuhiro Ohshima®*, Yu-Feng Hsu®

"Wz A< F2 5 FRTELR SRR %tk 2ad The Experimental Forest, College of Bio-
Resources and Agriculture, National Taiwan University, Nantou, Taiwan). 2 & B 437 h %X
g el b §i§ % ( Department of Life Sciences, Natural History Museum, London,
UK). *2£mE =% 2% ¥ + 45(B.P. Bishop Museum, 1525 Bernice Street, Honolulu,
Hawaii, USA). *p & = & gt & 4% 4 42( Mie Prefectural Museum, Isshinden-Kodubeta,
Tsu-shi, Mig, Japan ). ° Bz 4 #F7 4=~ & 2 & 24 'k ( Department of Life Science,
National Taiwan Normal University, Taipei, Taiwan ).

B ML SR U T ﬁifs‘%u&*ci;“ﬁ% i B¢ 35 14 Az 180 fé_ DB & AT E

@R %90 48) 2 AT (13 <t 00 48) Fos » Ao MU L i Ff!
ER i MV‘?—%&M«P 2R} EEaR :@é Bl R S mﬁﬁ*iﬁ—l‘u AR Feid
ﬁé’ifﬂ,%ﬂﬁ%?ﬁm%w& ﬁ&%ﬁﬁiﬁﬁ**ﬂ#ﬁ°*m’

Li ol r’?’ﬂ%ﬁlw e P x BRI T mfsﬁu&*i;f—fr’ mAF FwEy o I B A#H A

K e ey m;\,ﬁ a\ B R LSRR o AP ﬁ?_iiﬁ*fi?‘ 36
113 Lfﬂiﬁﬁs fﬂ’%“" cg gk e A 0 24 53 Bl b Tk o B ek
Rt BT %Efr g;»m—' TSR 0 X 2L R T en 14 rend | b
TR i T

B 45 (keywords) © &3, (Limenitis) ~ 7 s i-4h (Athyma) ~ % 7' skt it 4, (Adelpha)
i I -# R 974 # (“East Asia and America” disjunction distribution)
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BAEL o Tk T L)

The evolutionary origin of sexually dimorphic mimicry: a case study of the
quasi-Batesian Cyclosia moths (Lepidoptera, Zygaenidae, Chalcosiinae)
TR R R

Chia-Hsuan Wei, Shen-Horn Yen

Mz L= 24548 % (Department of Biological Sciences, National Sun Yat-Sen
University )

Evolutionary origins of sexual dimorphism have been largely investigated in various animals.
Most theories and empirical studies suggest that one single sex may preserve derived traits by
sexual selection, and depart from the usual type, as originally proposed by Charles Darwin. By
contrast, Alfred Wallace argued that the trait may be lost from an ancestral state from naturally
selected deviation. Which model has contributed to the formation and maintenance of sexual
dimorphism has recently been investigated using the palatable swallowtail butterflies in
traditional Batesian scenario. In the present study, we first evaluate the relative contribution of
the two models by adopting a quasi-Batesian system exhibited by a zygaenid moth genus,
Cyclosia. Not like the female-limited mimicry system in Papilio butterflies, in which most of
the species are sexual monomorphic and non-mimetic in both sexes, all the members of Cyclosia
exhibit extraordinary mimetic wing patterns involving various lepidopteran taxa, such as danaid
and pierid butterflies and lymantrine moths. Meanwhile, they also present dramatic
polymorphism among and within populations. In several of the species, male is much smaller
and more cryptic than the female. In the present study, we investigated the evolutionary histories
of sexual dimorphism by reconstructing the molecular phylogeny based on five protein-coding
genes from 63 individuals of 18 species. The tree was then used to test the two alternative
hypotheses by tracing the ancestral state of sexual dimorphism. The results show that the species
holding the mimetic and sexually monomorphic wing pattern are more ancestral, whereas the
phenotype with cryptic wing pattern in male has evolved independently from different lineages.
This suggests that the “loss of trait” criteria of the Wallace’s model explains the situation of
Cyclosia moths. Compared to that of the papilionid butterflies, our findings highlight that natural
selection may not only work on female but also male in a quasi-Batesian mimicry system. In
addition, the result also address the evolutionary trajectory that sex-limited mimetic traits may
not always arise from cryptic form.

M 4 3 (keywords) : -3mx e (Cyclosia) ~ & B < # & ( quasi-Batesian
mimicry) -~ #gz2 = 4] (sexual dimorphism) ~ = #% (natural selection)
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[A06_(
EX R A S R R e e N

LS RER MEE €2
R L R

FE {2 B4 E (sexual selection) G /FiI A F#F Fend B84 5 & g FEE T
Aehd a {eE AT AFRGE CELENE > R A AT AL e g -
B ‘,5"5’;?? RARFE IR IA TP M o AR %R EEY T Y (Takydromus) 1F
np SR TN ﬂﬂﬁﬁ#ﬁ(TWWmmmm)m—@%W&Hkﬁ\ﬁ,mﬁ

’rmlﬂf' # 13000 & 2 Foo A LB R R3S F B ETE F R 0 fe b H
m%iﬂ“'%ﬁf?ﬁaﬁ‘%éﬁi Tandic g b o di e X e a‘?“ai #F2H 2B i
BRI RPN R ALY % RET Y - ﬁ%ﬂ(@M)%ﬂ
%m‘ﬁﬁ%%‘ﬁﬁﬁéﬁ%ﬂ*ﬁﬁ(mkwﬂ BEHETEHEM AR Yy -
Mkt BB FE & iy o “f Jiﬁﬁﬁ*,*‘r%‘*";fl] % ¢ = ;T,‘Lmﬂ mﬁ* ’ 4 giﬂ’yﬁ:&*,fh‘
shffri]id R fodt4 o B R E S U A ER T R € X DIPRUTR S g Bl e £
Frow Bt A A RE M s F A BH A PR SRR %%’ALW%¢W?
ELRAFE R AR ITT AFDEAR B HPIEL T L BRI FES R T
el SRS DR o Bt APPEIAREEL S GREIEF I E RS
T R IETR 1S 'rﬁﬂ?;@*"‘f BreGEF ERFTE LY A BTG YR 5
xliin o LNRIECE NN AR A ) e S if*zigéﬁﬁ MGy o Fi- LREBFRA
gt 3 "I“*«ﬁif”ﬁ%"ﬁ“*’ TARER G A AL R FRE2ET R AR
FO LT E I AR A > TG g L (P R gL ]

B 43 (keywords) © f & F 3T S 2 AT AR R0 AT epae s Al EEF
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Psolodesmus i & ¥cen fie o % 78[5 4

Pre-mating reproductive isolation in Psolodesmus damselflies

BOZE T AR s kR
Leocris S. Batucan Jr."2, Yu-Hsun Hsu!, Chung-Ping Lin!

"Rz h S F 2 &4 & (Department of Life Science, National Taiwan Normal
University, Taipei, Taiwan ) 2 ¥ £ 23 a4 # 5 42 1 ¢ RS2 1 4 4% (Taiwan
International Graduate Program, Biodiversity Research Center, Academia Sinica, Taipei,
Taiwan )

Pre-mating reproductive isolation via species or sexual recognition is one of several
mechanisms for speciation. Relevant literature however are skewed towards the contribution of
female choice and less focus has been allotted to the role of males in sexual recognition. In
incipient territorial species, there are reasons to suspect that reproductive isolation is not as
strong as in anciently diverged species pairs due to many factors such as overlapping signals.
Thus, untangling the role of males in pre-mating reproductive isolation in such system is
important to understand the initial stage of speciation. Through presentation experiments, we
evaluated the level of pre-mating isolation in species and sex recognition in two subspecies of
Psolodesmus mandarinus (Pm. mandarinus and Pm. dorothea). We predicted that aggressive
and sexual behaviors will be more intense towards consubspecifics than heterosubspecifics. In
our presentation experiments, male P.m. mandarinus performed threat displays toward
conspecifics, while this behavior is absent among P.m. dorothea males. P.m. mandarinus which
is distributed in cooler northern Taiwan is characterized by black and white pigmentation in the
distal half of its wings, whereas Pm. dorothea in the south only has black pigmentation in the
apical portion. The proportion of aggression and sexual attempts of territorial males for each
subspecies is statistically non-significant towards con- and heterosubspecifics. A peculiar result
of high sexual behavior towards presented males of Pm. dorothea from con- and
heterosubspecifics may suggest a novel and divergent function of wing pruinosity in the species
pair: aggression reduction for Pm. dorothea and threat display enhancement for Pm.
mandarinus. Our result suggests that sexual recognition within Pm. mandarinus is strong and
moderate within P.m. dorothea, but species recognition for both subspecies weak.

B 4 3 (Keywords) : ik vi (Aggression) ~ fic % i 4% (mate preference) ~ #34 P

(Odonata ) ~ % %] %38 (sexual recognition) ~ # f& 7#3% (species recognition) ~ #& ¢
( wing coloration )

99



T B ARG B PEE R i g TS
The determinants of contest outcome of the stag beetles Cyclommatus

mniszechi

MR E FAREE R T
Zhen-Yi Chen, Yuying Hsu and Chung-Ping Lin

Ry A E

Department of Life Science, National Taiwan Normal University

ALY o r it Al 3 R SR 2 L R 7 oo BAIAR S
ZEMARA A BITL A BDASAAEE R §ARE > o PR AT R S
Bk o Fd Fﬁiﬂi’;&é Zﬁ']‘iﬁﬂﬂ}ﬁ#’?l" L ria %‘FT”}; «fl‘lfe"*—rﬁ-ﬂ:‘ s ﬁ;ﬁzﬁﬁ;fﬁf\
A3 PR R AT TG o Py MG T e R RS AL(Cyclommatus mniszechi)
ARBELNMAIBREZF A NTREN AP RIS RR O TR 0 R
e AL AR FRAARE TR RERGE > NEBFHT R R R A PG T
A PE G o RSB T R XD TRE S TR LAY A AT
RFAB TSPl TS o BT MRl & 2 5 225 P(non-
escalation)F§ £ 14 & % Mf(escalation)fF fx » B H FEME ~ ~ L R IHEFLA
Moo AEEN MRS AHE R LT LN LT MRS LA
VEFREFMEBME c LREMFE BHAFLERIREOMBEI Y Bt =
BRAREH RPN E ) FO AP R aTERE I B EFRES oL
BRAEL G REFOMBE > AL CEF B AESLR e LR FHBHT
FE R g REFPEE FRLE- T e

P & F (keywords) © £ i# 2 X (allometry) ~ 3= P} {7 5 (fighting behavior) ~ 4f 2} f
(Lucanidae) ~ z2+ %% (male-male competition) ~ {4 3% (sexual selection)
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Correlation between body size and foraging behavior in the tropical fire

ants, Solenopsis geminate

/#%%I‘Eﬁ?ﬁ_l’z*\iﬁfaﬂﬁ 1%
Wan Xin Hongl; Ming-Chung Chiul, 2 *; Li-Chuan Lail

3% x84 4~ 4 % Department of Ecological Humanities, Providence University 2 B
> E&H~52 5% FhE & Department of Biological Resources, National Chiayi University

#4 ViR (Solenopsis geminata) E_5 B¢ & 0¥ Ler BfALEEL > b BAFA T
BAERFDERE > Mgt fEF & ‘”'lﬁ'%"fﬁi'%i’f*é g o A Lk *’%“ﬁ;” ~ SiA
F 45 v enk 3k (major worker AL soldier) 2 #F > H 8 1 AR A E R F A F o
5 p;g__tl (polymorphism) o # @ & # < § ?}—‘kp\;ﬁx—,—ﬁf”“ iod A BAPIThE 4 F AT
lw&@_.mhﬂwmﬁ%ﬂ@;+wéﬁﬁﬁ P PR RS R §
ﬁT/wb% AEFER] 0 R BRI28 KA MKEE R M2 B AT o ‘P;ﬁd 2 B AN
zykﬁ(0924mm) 1 Wm« eiiigl WA PR aGr 1 #a s it o SRR
LR ] Y e TS A A 1 RBE RS R T L LR o &
S B A LRt ’?I}L 7 r’? v "?'Jm1 A1k FLFEERSF DL T FZHBEFR
W EGE S 1 R A BB RS B RE AT h A3 bk A B R 27 BFaiL
B AFTF B RE A A YL M B L e A 1B A ] AR SR e 6
Fw ko A HKp AEP 7«%%& Viken1 sk (7 5 2R AIE R B > R AR EAHE
BF LR R AR F Y R IFE B R MR G eR T I 2 HK 7L M I o

%n

M43 (Keywords) @ #1 =% L #% (Solenopsis geminata) ~ % i 2] (polymorphism) ~ %8 %'

(body size) ~ §. & {7 & (foraging behavior)
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Anthropogenic effects on occupancy patterns of a native mammal

community in Yangmingshan

R R LT R & I

"Rz 4 A FE 55 3 E 4 (Department of Animal Science and Technology,
National Taiwan University) 2 Department of Biology, San Diego State University

AP FHEERLI PR E R P - AL FE B e 70 e gt
s il ﬁ?’iﬁﬂéﬁﬁ’éé%?%ifﬂmﬂﬁsﬂﬁ
BzdiEx > BF®PMOGFERS /“»*E%xx/p SRR R g R jﬁm—j i ¥ RA
AL FEFFE o AT T f FEET L H G 0 @ % § F5 & #5% (occupancy model)
FHASTRFIHLBEGRZ PR HRLLF > LU R A G 3 (kemel
density estimation)#F 34/ LB I 4 Ffe 2 EHPEFF £ A5 0 2 2012 T 2016 £ 0 &
ER 125 B p S Apidbie 7 4 > 0 fA 2 p,mntsﬁ’/;T (Y =0.522)~ LEM=
0.506) ~ & EY = 0.497)_} #;;wr Gz g fE o Sef SRR T B L kB TS
[0 B pedr]  BEf AR PR G RARE > £ G TR AL IR i B[
BERIDE - [F0UR DATRIP A 4P R o 4 10 B 00 L 0 S
U R LRl o F i%ﬁi*“;* ftE & (12-3 7 )iE I ﬁ’»rﬁ o AT H S TP RT k2

E A ,lﬁﬁ%*ﬁz FHEAZ F BT AR S LR F AL 24
Hef e 20 REF - KA ma%m#m% _'rh%,gw T i A B S
BBl Bf T 6 4 A0 T AL LA K Bk R SR

B 4t 3 (Keywords) © % 5 *+ 4§ (Anthropogenic disturbance) ~ p # 4p #%(Cameratrap) ~ ¢ 5
B #-5" (occupancy model) ~ +% % & % 3+ (Kernel density estimation) ~ #f 5 #f # j¥ (Mammal
community) ~ & & #3¢ (Activity pattern)
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Seasonal Changes in the Herd Structure of Wild Sika Deer (Cervus

nippon taiouanus) in the Kenting Area

:?L'Uﬁ Papx =2 7Bty
Hsuan Kuol*, Yu-Jen Liang2, Jai-Chyi Pei and Yi-Ching Lin

TE = ﬁiji g4 & 57 7“7 (Institute of Wildlife Conservation, National Pingtung
Un1vers1ty of Science and Technology ) * B = & L f1 3 + & 4 3 F k=~ 7 #7 (Institute of
Bioresources , National Pingtung University of Science and Technology ) 3 1_3?] ZREHER
REREEBEF & (Department of Natural Resources and Environmental studies, National
Dong Hwa University ) * & /% « 5 4 & 428 % (Department of Life Science, Tunghai
University )

N

> oy
I x|

t

fli’"_{ *épmff B R TIFREENIER
Pl ’L'pfi?*xiibt”f% BN E s B E
! o Flen o A 7= B (Cervus nippon taiouanus)if 5 *=
o A7 2016 & 10 7 120174&L 107 &> &7 aaB4gap i L~ B 200 ek
TR g mﬂ}a TTRAGE R U ipiEE g @#Bﬁﬁ?afé’—fr@%%&%ﬂim%fﬁ v @35
AT G Hcfofb o nE S BRI S RF EARRE S 2 RS R
AT GPERGRANAF o4 H 25l  HEO RN PIEFHEEEL 10
-12% (278396 %)o@ Lo A L 1LY R E 1Y 2B EF (P Ts
182-173 &) 5273 5 (#F T3596-13 & ) appipREHP L)L G2 5 » |7 o
R 580 ks (75%-87.5%)~ 9-11 * R imeptd (65.5%-75.5%) « izl F & [ in
F i Pk’fif?flﬁ.'rﬁiﬁ’ofr4 ANZF &R L c BRIAF (10 FF ELER Aen
BRAA H) 2016 # 5 50.7% 2017 £ 5 63.7% 0 A a""“@%"’éii-@ oo g g
A G Rl BT AR T R AR B R R RE A k0 BB
B2 ikpy o

—_
pa

3
=
C?r‘

“})}“;
ﬁ*ﬂ

i 422 (keywords) @ % B B (Artiodactyla) » 41 # &% (Birth rate) » p & P& 4p #%
(Camear trap) > % 3 # (Drone) > 1+ %] +* (Sex ratio) » T~ B %= B (Kenting
National Park )
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Effece of Formosan sika deer(Cervus nippon taiouanus) on plantation

structure of uplifted coral reef forest in Kenting National Park

A E s LR
Ping-Hong Shih* and I-Min Tso

%< 524 &8 % (Tunghai University,Department of life science )

EARASHELERAE P B RS FEERLZEL TR 1994 & > T
B et Bl § T2 tt i5 - AL (Cervus nippon taiouanus) & {5 %3 fp 7 0 1T # B g H{ &
FRCHE HIFppibiiihed 30 AP S 6L Wi e
BB AERBER MFEREARZART  HAFTRMEE S EARSEARE
Fra3t 2016 & 30 > G- F> BFRF-ZTAE o BRFEART MRS FIATE
W BFF P EAN FE IS AR K2 F 18 2% R T2 2 A &R
oo bFARFIR G AP I L AFERFTIHR - NA PR 7L ARSI
MR R AERBRIRSMSRERER > BRIt S HiEE - AR ApieR Y
oo RY I FRG M AR AT B Ry R RSEREL AR
ARRFHERGERTFLIF TR TR ERGHEARR §HF N2 LH T
REE2ZRBEMETR PR EARERET LR S L T K i
SR e S 2 Bk R{&-# 1 BEFEAREEFHE AT Ep il
S I alicAl = -£

M43 (Keywords) : 1% 7= A (Formosan sika deer) ~ #- & {8 4% % #f(Vertical vegetation
structure) ~ ¥ % {8 4% & # (Surface vegetation coverage) ~ #% & %& Z (Canopy coverage)
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Effect of sika deer browsing on spider composition in a tropical forest

i%ﬁ*vﬁiﬁ\ﬁﬁi
Wan-Yu Wul*, Yi-Ching Lin, I-Min Tso

5~ 524 &8 k(Department of Life Science, Tunghai University)

F- B ROREEEEREI BRI BHFAT T T g B el it g
Fd o BT RFOFE RSt 1994 #EFW TR RAT 7 Wi {5 CR R
BT AE R HRT RFO AT E e L3I PE Ra o FEAME R E U B
BB ER ARG bk B L Y AR F RGP DERY S A HEy
HE FARERF T TR ARRR T RO ELF AP IHEARIE FEOR
FAFR ERBEENRT OB ERTEEER Y RS (AP RPE T
WRFHF R E ST LI AR R R P RE T ET MRS AT
Fmm At APER IS ARB o KPR T o 22 R RERE  LEFE
BRI XGHFHE > L33 182 FEEDHBE 2016 %3 74273 2017 & 127 » &
ZRVEF- KRR A 0 TP AR BRFRE e BRI TREE S SR
EEw O A RRFLEAF BT LEL AL IFHHF TR RE S G RT
B3I PR Roumke A2 L8 c ARBERE R RAF B P WA AEHE
WAL TR 0 R Pherk e il R R TS S P

B 4 F (Keywords): " 372 5 (indirect effects) ~ #&3 %1 (habitat structure) ~ bk %3 o
= (spider community composition)
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BAHpETESY P EOFERLE - L2 PR LS b

ETEE S AR T 7 (SIS - B
fwscscSl783@gmall com
‘wﬁi@*" it & f%’fém'g‘* e ,:r » R E ﬂf?;‘ﬂ%/mfuﬂ v T /Eﬂ SIS /E’ b :6
7 fE *ﬁF‘}i R GER T BT BN Y R I“’# U ET # oo 2 a](Neofells nebulosa)
27 % . (Prionailurus bengalenszs)n\r i o mr": A2 Jp e 0 27 2015 & Oryx # £
fviMavﬁ‘r@wﬁ’zwmﬁzmSEA»—&%ﬁgﬁ TR o WAy

IS

PR BET R L E R EERE Y 4497662 g 53 PR AR EE T356-12 & 5 51
Az B A AW BB E e & F?f P RA BB P aER A P PR ER
do e & & 20%Hj’3ﬂé‘i’3’ %ﬁrﬁxleltg% ’KfLLv’P’},biﬁ:ﬁ‘ﬁg\;;@\l
REn Ryad > P oy &2 B3 o i 5Es A}%‘r TR R X RSB LR
Rl o F IR L BB ) EES i\%‘b » EHRT GE Y metapopulatlon ZEE N R AP
ﬁﬁmiﬂ%g’@gngﬁﬁﬂigﬁfihuwﬁiﬁh%- T4 T AE PR O AR ek §
mop ATl R A L IFERR IR RAPEDIR T RFERE RERER
N )

?% T LIS L ERART R 2R S AR RS e s B
(Macaca cyclopis) ~ 11 % (Muntiacus reevesi) ~ » %% ., X (Capricornis swinhoei) ~ "k B
(Rusa unicolor)i® B3 4v enfiw™ - 4 § & P s is(trophic cascade) » TFAx i E iE L2
G N E I 0 E B e R R o R e R LA R T 0 i
X o~ EIE %ﬁd TP KBE T LR AFFRT LT TSR FERT S EF

NS NN NN A
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Reducing human-macaque conflict in agricultural areas—
The relationships among farmers’perception, attitude, and the actual crop

damage

X
N

it

B
Yu-Hsin Huang

Wz B L~ F5 4 &4 5 & 7“7 (Institute of Wildlife Conservation, National
Pingtung University of Science and Technology )

d ﬁ/\"%:iy’ F"*E)%L’E”i &’]"FTL L’f’l“‘—}% ’ _?L_’E""«}L;' ¥ &;ﬁﬁrﬁrﬁ(éﬁq%lﬁé_iiﬁ,m,r%
AR KA E o @ doie BT A B4 A SE2 [ DR DAL 2 Y R
SRITT TS £ 8 3 TS S ﬂmmiﬁ§%*$oL§% X
Wﬁ*%ﬁﬁgﬁﬁ*?iﬁaﬁﬂ% »f?m%xaﬁﬁﬁkﬁpgmﬁ@&a
BodekOERETPRERTERD "}"Tﬁif;‘ipF&?%”*\m;”ferfjﬁzan%
Fp I TS FREAL T AFT R BLARS T HNBEFE L g e
%P&’J‘Jﬂ;,’;frF}%:gﬁﬁmef/}% bt’g%mngfgpxiﬁ?ﬁmfgéﬁo AT N
FE RS IRA - FE BRSO BRAFRERS T IR S AFERR
ﬁi‘*’m g R . #i{%r} BB AP RADIIEEL AL R ST
L2 ARTUEREEAFRVER CEF R ‘J’fi:uxfim" RGBS A E

RoBRAHLEFR RELLIRA ALY LR AR TS RE 0 KA R
B\mFM%‘r'f‘ TR RN F R :i‘ °

m%;?

?‘“1

Ky

\;;«‘-ﬁw

B 4 5 (keywords) @ ¥F 4 # 3 27 & 2_ fiF % (Human-wildlife conflict) ~ 1% 3 3= & (crop-
raiding) ~ & & #f(primates) - & j& ¥ ¥ (macaque conservation)~ % % % & i §
(ethnoprimatology)
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T AREF A L BLER T (T R VER L 2 ST
Eftectiveness Evaluation of Eco-Vegetation with Hydroseeding

Technology Developed by Engineers

LU AR iR R

ERERY SR EEE S T L

b
[e=

SRS R PEARY o APFIR- B 1IARFFE BB FE L 0 Up
FRF AR FAARNE I TP RRE AL AR R
AREA A RIREY o bR O BRR T o AP R E L AREF S R
BEEART AR o Y Y REER 10 ABR I 22800 2R E 0 F AT BRK
EIBIONST X102 4% > B AR RE | BHBRET - &% P r o5
EAREEAFFHE R SH IR HI I ETAEREANL BRI RER R
1 FIEG R T AR BEM T RIY2EEHBTESO > MR ER
0% LB A AN E AR R Y ﬂu@] BAE SN TRE RIS REL AR
PRERZ Y, WP AGENIELCEERFNT CREABREIARAKRK 4 F5
St o RS T L MR I B R R RFREE GRS R
W (e B A) 5B ﬁwj’tﬁ B FTER o B - B EC A ISR E
FRFECAEBIFE 2 AT FNRER _a PEA > EAL /NG ES N A
144 RS ghgj ST R o hoks t AR G BB BN T Ay @ 1 ARREIT
pARART oom 2R S B ehiBRR o
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B 4 F (Keywords): B>+ 42 1 ;% (Hydroseeding technology) ~ & # 4 ¥ (Vegetation
restoration) ~ = »x:* iz (Effectiveness evaluation)
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B EIRF EERED G

The roadkill survey of land crabs at Gaomei wetlands

ﬁp%ﬂ*\%%i\*ﬁﬂ‘ ##:u—ﬁ
Chih-Sheng Liu*, Chih-Pei Tseng, Kun-Chang Li and Hui-Chen Lin

L5+ 4 644 % (Department of Life Science, Tunghai University )

BERE S HE FHA EL 3RS A S B AES R ELA S8
WEE R ERRBTEY AR o A RSB ERY PV ER D R
F BERIPAGERSIBAFANEFZRESE > @57 o fLi K (roadkill) - 27 3
A Z BN - T fRERPRBRIRE DR RERAE MR - B R £ R
3 4= FbkR® 4% ( Chiromantes haematocheir ) *E**iﬁ:ﬁ % "’Ei'i"t e },’”«’ ) E R FIRBE
oz BB UEOT A AASRFI B ERM LR B R A
#ﬂ"ﬁ%%@ ( C.haematocheir ) » B #. B *§ 8 5 47~ /% ? Ig 331 5p > ilﬁ&ﬁ%ﬁ%&«&‘é«ﬁié Hi
Toa PR R RO e o Az FCUERF i% (C. haematocheir) f# “P3x #p & & L 2 % ¥
(semilunar rhythm) » &i&%‘%\l‘ﬁ AR BED S P ESL ) PFEL - )P B R
%;_+¥¢Iﬁt v %ﬁi—}&%ﬁfﬁﬁj y e 4 T A o A %@-ﬁn bojg % —g‘h)fﬁﬂ?%ﬁ_ #E/?J‘Eiﬁm
TR e AR R R T TR :‘% By RS RPEY B A FROTUE R
B UECHREENET .

M 4t % (keywords) : & # /B ¥ (Gaomei wetlands) ~ H & (land crabs) ~ ¥t #%
(roadkill ) ~ "% ;4§ ¢ (larval release ) ~ # 4~ 3 3§ (passage )
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http://biology.thu.edu.tw/people/bio.php?PID=11

FO3 0
PR AT A FIRE T30 ke A 47 ARAE AR IR T e S R
Genome-wide characterization of ray-finned fish genomes reveals

diversified evolutionary patterns in opsin genes

RN S e

Jinn-Jy Lin!, Feng-Yu Wang?, Wen-Hsiung Li'", Tzi-Yuan Wang'"

I Ly s $ % #47 « (Biodiversity Research Center, Academia Sinica) 2 B4 @/
AR RF AT B s 8 R E7 7 ¢ o (Taiwan Ocean Research Institute, National
Applied Research Laboratories )

We studied the evolution of opsin genes in 59 ray-finned fish genomes. We identified the
opsin genes and adjacent genes (syntenies) in each genome. Then we inferred the changes in
gene copy number (N), syntenies, and tuning sites along each phylogenetic branch during
evolution. The Exorh (rod opsin) gene has been retained in 56 genomes. Rh1, the intronless rod
opsin gene, first emerged in ancestral Actinopterygii, and N increased to 2 by the teleost-
specific whole genome duplication, but then decreased to 1 in the ancestor of Neoteleostei
fishes. For cone opsin genes, the rhodopsin-like (Rh2) and long-wave-sensitive (LWS) genes
showed great variation in N among species, ranging from 0 to 5 and from 0 to 4, respectively.
The two short-wave-sensitive genes, SWS1 and SWS2, were lost in 23 and 6 species,
respectively. The syntenies involving LWS, SWS2 and Rh2 underwent complex changes, while
the evolution of the other opsin gene syntenies was much simpler. Evolutionary adaptation in
tuning sites under different living environments was discussed. Our study provides a detailed
view of opsin gene gains and losses, synteny changes and tuning site changes during ray-finned
fish evolution.

Mtz (Keywords) @ 4R & F] (opsin genes) ~ 47 %l & ¥] (gene duplication ) ~ +* fix f4
F]4% (comparative genomics) ~ & i* (evolution )

110



%A 5 v f/h 4% (Opsariichthys) 2 H T4 f6hge 2 & B B %

The hybridization and phylogenetic relationship of Opsariichthys and

their related species in Taiwan

BHEET R B 3 2
Jen-Yu Wang!, You-Yu Lin, Chia-Hung Hsieh, and Hurng-Yi Wang?3

I . 4 %5 & % (School of Medicine, National Taiwan University ) 2 B = 4 4~ #
4 FaFit 4 573 7 (Institute of Ecology and Evolutionary Biology, National
Taiwan University ) > ¢ B~ i* ~ & < & A4 Fp A %5 & & (Department of Forestry
and Nature Conservation, Chinese Culture University ) * & = 4 4 + & 524 FEFg
(Institute of Clinical Medicine, National Taiwan University )

Fil (Cyprmldae) B v @ (Opsariichthys ) 2 @ (Zacco) d4 #54 30 & 7
oo b HEFZBMA ¢ 7 ;g. R fed 3hip " egr s fade g 5 v i (O. pachycephalus)
3 At ”%‘1‘*%5‘ e L s e @ (0. evolans)’ MERA P AN E AT ARRRP
i3 et 47 ik (Z platypus ) o a?ﬁ*iﬁﬁﬁ*iiﬁ@ﬁmﬁyu;%rﬁ%m
LGB o NPT PR 25-35 Blmre P AL P BB T AT o A M B e o %""4
T E pp s r@Es#w Y Wl e 3 LG 8 b (0 bidens) =
WARE > o0 & @S f"ﬁi‘é‘\ir b o R F H Uk AA cytochrome B £ %] > 1 2 };Jfﬂ
%*"ﬁ;ﬂ/&ﬁﬁfv Br@gELmb vl i YEE RECELY WS v b0y
STRUCTURE ﬁi\%ﬁ/u’\%‘rﬁ}ﬁ ;?\',_;?: l[%ﬁ'i«f"ﬁ_#ﬂ'p” Br@gaims o @ Lixei
Flem o B RA Pz e Adrand AR - Ra = ﬂ}}ﬁz;{;ﬁﬁ_i’a? VI I
ATHEEA 2R A PRAFIERMMAFIF R L Fe > T8 5 Bk
3 (introgression) 3% o £ 7 TR A B e KFRB BN RFE RN fgE A2
PAALEL > PEERPAREIRBEF IR DY E o

B 4= 7 (Key Words) @ #r /% 3 2 (introgression) - #& it (speciation) ~ ;% #
( Opsariichthys and Zacco )
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BT NSRS BRSPS R %
Genetic variability in the threatened populations of Uca formosensis in

the west coast of Taiwan

R
Kun-Chin Hung and Hui-Chen Lin

L5+ 4 644 % (Department of Life Science, Tunghai University )

o ok (Ucaformosenszs) R Rl I SR }}%6 FRAGBFIPCH
By F ¥ WA TVEFH T R EZRBBRF RS P -'lf;']i'% HRa e ii"ﬁ%;ﬁ”:a?
oo WA R 5 ;;‘%ﬂ;;‘s’? Eorrifst REAL - HTRELIIFLRET %
71984 #£821999 £ £ mpFani gt 0 b A3 EBREFEER T 2047 o
AL B LR RATAS 3 HETR R hlicdy o P Y o R EE O B -
AT R SEEIEA S BIRE (AL~ FF W CAET %) FHR 240
o4 % Ok > Jid DNA #;1 RofFEH B PEE O R B R TS
B (Hj) > r12 532 Fenh FIARR - 55T 0 S8Rp sy v B 3
I QT EHATSEMAEE 8 %ER (Hj=0075) $ % ~ =%~ § LereE AT
SHMEE (Hj=0206) ¢t » p 3 AMOVA A 452 % 87 S p Bs8p 4 34
FRBOEBRE o Ft o ER LB By ﬁ:&#f FAEFEEY o gl B
HEMFREAEGREE AT S (Hj=0.141) £3%% néw*;/v’?mr (E s 2]
hiE BrIRAR

M4t 3 (Keywords) @ o # 42 i & (Uca formosensis) ~ DNA ip ® A A5 ( DNA
fingerprinting ) ~ & ¥ 2 ;i (Gene flow )
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http://biology.thu.edu.tw/people/writing_journal.php?Sn=304

03 3
EHT AT SR 0

How many Achalinus species are found in Taiwan?

Mled ~R @B ~RRM S FF LB
Yi-Yin Chen, Ying-Hsiu Huang, Chern-Song Chang, Kuan-Yu Chou and Sheng-Hai Wu

Wzv #2543 548 % (Department of Life Science, National Chung Hsing
University )

+ 8P % ikt b (Achalinus) 7 #%34¢ (4. niger) % % #1%¢ (4. formosanus)
BAE o Ra i RipAs S L ST EZ Ep/v\ B fE o AP ERATHRP] 37 BRI A Mr‘)
ﬁa—?)j?r#fh?‘ P BORR B Hie @H“/v\# ERRA N DY -2t RN RN T 13 | A Y
Pt > TRIEEEEL Y 2% - B SR e B2 A BT R R R ﬁ
R o Y P4, E’Fi > '*F@fk R E A E o NP IR R A S AR B B (25 PIH
it 27 Sl 5 LR ) B2 @ R R £ e g@éﬁ;‘”ﬁ“d BHELITT AT R
A EAEEE S R A UL EN AR FERT T LTS ;fﬂ;fémlz:#;

Mi4gx (Keywords) : #%8% /& (Achalinus ) ~ 25 i 4 % (morphological taxonomy ) ~ @ 5
(‘scales)

113



iﬁﬂﬁmfﬁﬁﬁﬁf %@7?%?’

EE TR

ﬁ N 4’{ {7 3

25,784 4

i‘* #ﬂ

ME A

R kA E/R B LA

1

& foo £ 4 R

(;r

S

B AR SRR BEE F Jﬁﬁ“
iCEe; ﬁwid~%fﬁ%@$~#wp

HE ,PJ SRV o i AR ﬁﬁvﬂ S EHERHEBEBEEDEL B
FRFERA G LA GPFRMAARF AT TS R TR E ¢ PATR
%@ou§“Wﬁ2@%7ﬁ%%w’é?ﬂ”Hnﬁm7$3& 4% 104 &

>k 221% ’ T’ﬁiff"g‘%\'{ ’ Jlﬁ*‘aquRzZma BN

Gfe r o 101 # 268 b E A

23104 & 746 £ F ~ > T IS g K ’IOSEQ#$‘§$£%i4,§“ﬂi» UL R e 3

B9 RE B39 REE RS E

HORGEE o K AP 2 RS ET

At SFf:)}r ZBF A o B34 Nl«‘kﬁ”é‘i Feeige 4 % J’(‘&‘-"—r 1A f\zg g e LA x;_vrsy‘f_;a' >

=T

?Q DR Ez E3ad

R ) =
T AT

A% BFAR

Ny

FE A
FEREXK

187 g

?‘t F]Il : N

s b

paE
R

CERERE L SRR L

ko AR E I f:)f”f%’f“%

BB EPE EHEY 2T

LR s B A BRRN G B FRPRE 30 B 5
i«vﬁi/? N
IR

i# A " R < 2 TR T Ot )

CTRBRT S R E > MR 4 T RE 9 el
FACK D BSARIRAEE G R C BEA LI 2 QI RERBL K
CFEEBGE AWM A AN T

o 2’}@ X %‘3;‘;;; ;:r 7= u’n-i—%%ﬁ_&ﬁ]]\

Yol i 2R FmEyE 0 0z FErhe AR AT
ﬁﬁp?fv; :K;}ﬂé"’r—g?f/;‘%)‘l'% ’ '15 “_‘3;4 g i g o ’K;ﬁ]‘é’ib l‘t’—,,.iﬂt\%\é'—&
oo s A BRBFESE S SRR ;rmr,fiﬂ EfhimET AR

E101E = Te L4 n:ﬁ)‘f m”ﬁ 28 5 103 & X =
%Eﬁ‘*?viﬁ\%ﬁﬁ"uﬁﬁﬁ.&%)\;?ﬁ iﬂ";ﬁ)}}im};—ﬁ 4o 4 g‘l"\”]lﬁlrib”'é—? &
@P}mﬁ'—k&, T El 4 #%’KVL ﬁ‘g% N lb/%‘;‘ﬁ*?F& _:_H,t"?ké-o K%”

7]21—(1;5

4 ﬁg«ﬁfﬂrﬁ% i ‘ﬁﬂ’;‘ 40 344 254z 0 3078 B

114

ARG R T ﬁ#%wJ

WOREAS 30 L e HIE A
1\ﬁ%’%%%$iﬁé%ﬁﬁﬁ’ﬂ@éﬁ



HO! 1
T4 5 BHFM-FF SAPFFE S FE T4
The accomplishment and feedback of citizen scientists in an urban-

a case study from Taiwan Barbet Detective Agency

B BrvE s FdEa sk p i
Sin-Han Tseng *, Chao-Nien Koh, Shih-Han Hsu, Ching Chang and Yung-Jen Lu

Frcta b £ 4 B ¢ ¥ 5% O7 1k & = (Forest Protection Division, Taiwan Forestry
Research Institute)

HERBZTELHFAT E P 2008 E4TBAS S XS Bl o Bk APRATR A £
e AT R g R B HEFR A 0 G 2017 EF B ARE R
AR FE OBBERARATREDE: c PH ANRAEFT SRR AD LR
Bl SAPFHLERABAFELFELBOBDRUA o FE LR AL g8

ARSI ERECAPEREEAE B AT LFELY 2 80 30 ¢ Bk

FREY BENFFAAR T BELTIEFAIL T REFFAFLZEALE
o %%”‘4“f7m"§if‘§“'%ﬁm’%ﬁ ”%E‘L%~ 17Tg3id 5% 2P e 3 5F

BAAHEE R FRAARE DERBAREEMAL T EFL L ENE RN TEID
ERRFEEELL o KK EY RF S EHFE I 0 RAREF > Tl i

FEE  DABRIGE PR F IR YA €5 PR ABREARAEY
BB A KT B

B 43 (keywords) : 5 ##Evk & (Psilopogon nuchalis) ~ = % % (Citizen Science) ~ %
78 (Breeding)
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=9LjyqF/search?q=aue=%22Chao-Nien%20Koh%22.&searchmode=basic

e dh BREE 2 RTHON S AT bk s KR TR A #
Turtlespot Taiwan: new interactions, new records and the emerging power

of divers

K 4o ;/%» 1,3% ‘5{‘;‘}/& 2,3 | Pﬁ -H:Iﬁ 2,3 @ EE_:J: L3 %Em 3
Chialing Fong'*", Huai Su*?, Pengyu Chen**, Daphne Z. Hoh!? and Marco Chang®

e Ly s % H4 3 ¢ (Biodiversity Research Center, Academia Sinica) 2 § 4
/& %< v 1 i¥ % (Islander Divers) * /& % 2L8L 2 (TurtleSpot Taiwan)

“TurtleSpot Taiwan” is a citizen scientist project that began in June 2017. It was initiated
by a group of divers using social media as a platform to collect sighting and photograph records
of'sea turtles. Photographs are then used to identify individual turtles by their facial scute pattern,
using the software “HotSpotter”. The collected information was then used to establish an online
sea turtle database. We have received 275 records, identifying 123 individuals (113 of Chelonia
mydas and 10 of Eretmochelys imbricata) since June 2017 to November 2017 (still updating).
With participation from voluntary divers, the speed of data collection is much faster than most
previous studies, conducted solely by researchers. Scuba diving instructors and amateur
underwater photographers reported the majority of records, which increases the quality of
pictures and reliability. Liuchiu Island comprised of 86.6 % of the sightings reported with the
largest amount of sightings from one dive resulting in 43 individuals spotted. Other sightings
were spread out over different locations around Taiwan, including Kenting, Penghu Islands,
Green Island and Kinmen. Sea turtles with severe shell injury and fibropapillomatosis (FP) have
been reported in some sighting reports. With the participation of local divers, we are able to
monitor the physical condition of these individuals to record the recovery progress of the shell
and update information to local government and veterinarians. New interactions through social
media and public workshops allow us to learn the first-hand experiences from local divers. We
wish to raise conservation needs and the awareness of sea turtles in Taiwan through these
cooperation platform and immediate information exchanged on sea turtles.

Turtlespot Taiwan: https://www.facebook.com/groups/turtlespotintw/

B 4tF (Keywords) : /& % (sea turtle) ~ = X £ # (citizen science ) ~ Bz F 41 (open
data) -~ %75 (conservation) ~ 8 3% (photo identification )
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https://www.facebook.com/groups/turtlespotintw/

TEFESAPERE 2 HBELIAHK
Promoting Citizen Science on Malayan Night Herons and Preliminary

Dispersal Behavior Results

W LK AR EER R L
Jin-Jia Jang, Wei-Yung Hsu, Le-Ning Chang and Hsiao-Wei Yuan

R A 5 k8 TF RSk (School of Forestry and Resource Conservation,
National Taiwan University)

2 % i % (Malayan Night Heron, Gorsachius melanolophus) » J % ¥ 4 & 7% 3% &k

R K e & A p SMERE 1T 20 F KRBT IR LA FA 0 ,%*m R e ¢ o AR H
Fep 2010 & B4effoe s S0 Ren2 2 8 B> 324 28k 4 190 8 uim‘ﬁ

HEZELRBFFG la‘a% BB TR T BB At B R B
%2015 # £] = Facebook #: 5 % 7 T 2 5 fr ¥ ecd 4, 4 4 25 B & 15 07 4 d o 4p
B d o TRENIKEELITHEAMA I 712 Google Mt £ H r‘%mkﬁﬁ»%jﬁlﬁ
¥ 3R kA oA PFETHErR 2 2017 & 6 7 26 5L oo ?%’*[ﬁﬁgifﬁ 7]?1‘
3000 i F&AFHcfrds e Hidi s P B v AR kL) ﬁ:‘ﬁf’iﬁﬁtﬁ 1000 & > 3T = & w F HcE
BOL TR TR Evﬂﬁiﬁ?‘f’ﬂs R TR T

f‘m'ﬁ% FEMBED AP HELF ‘f‘ SR R EIAR LR R N

m"F’K‘r‘v SR EHE 2 BoRFREL s 5355 F moé’\i“f%?}

SRR E AT s s W R EFc e R YR AR NER {2 R
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,3 v\/m A~
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M 4 F (Keywords) : W #F % %i(reporting system) -~ # 3z(banding) ~ % % # 3 & F
(Facebook fan page) ~ 387 2 i § (urban ecology)

117



ESRI4 ¢ wATF ~ 0 5 & &5 4
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ESRII
TLHEB—F LB EEN Ry JaE
The puzzle of leopard cats: the ex-situ to and in-situ conservation of

leopard cats in Nantou area of Taiwan

YAV HEF SR BRI BT kBT BB L AR
PiET 2. %S 3
Yu-Hsiu Lin'*, Kuan-Fu Lin?, Chao-Ping Farng?, I-Han Chien?, Shu-Hsiang Zhuang?, Kuei-
Shien Lin?, Yun-Ling Tsai', Fang-Tse Chan?, Jian-Nan Liu?, and Masako lzawa®
1¥% 4 447 1 %7 ¢ < (Endemic Species Research Institute) > £. & ~ & &4 F p AT ik
# ' (Department of Forestry and Natural Resources, National Chiayi University) ®zizk + &
12 EIRAF p R F #(Faculty of Science, University of the Ryukyus)

The leopard cat (Prionailurus bengalensis chinensis) is an endangered species in Taiwan.
Since 2011, the Endemic Species Research Institute has been cooperating with Taipei Zoo to
work on ex-situ conservation of the leopard cat. In addition to research on behaviors and
reproductive physiology of the captive leopard cats, the researchers conducted a leopard cat
captive breeding program in 2013. Two young were born and one of them was successfully
released into the wild. The researchers have gained valuable experience, skills and knowledge
about feline captive breeding from the process. Additionally, several in-situ conservation
measures have been taken in Jiji and Zhongliao Townships, including (1) to investigate the
distribution and population status of leopard cats in the wild using camera traps, (2) to promote
environment-friendly cultivation, (3) to communicate with farmers and establish an animal
damage reporting system, and (4) to train, release to the wild, and track the orphaned kittens or
rescued individuals. The researchers also continue to promote conservation education for
students as well as the public using the photos and videos taken from the captive breeding
program and camera trapping survey in the wild. By combining ex-situ and in-situ conservation,
our goal is to enhance the public awareness of leopard cat and lowland ecosystem conservation
and establish a model area that can be used to promote leopard cat conservation in other places
where leopard cats still exist.

R 4 3 (keywords): 3 “b 1% (ex-situ conservation) ~ 3 p i% 5 (in-situ conservation) ~ % 7.
(leopard cat) ~ #p % F=F2 (camera trap)
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ESRI2
BHEDE A 2APLF R0
Attack on Titans , Advanced Citizen Scientists of TaiRON
HALE* Mz b ~ME4z s mi e
Te-En Lin*, Wan-Jyun Chen, Yi-Lun Lin, Chih-Yun Chen, Yu-Kai Chen

Frcfe b & ¢ 457 2 $F7 5 ¢ < (Endemic Species Research Institute)
Email: dnlin@tesri.gov.tw, TaiRON: https://roadkill.tw

TR~ & GPSH EiRie 2 g R A S 2 o K AR GBS
F AP S PAEFET Sanda Br o A FEP R RN \%;}iﬁﬂiﬂfé_% A2 o de 3
k2 85 R EAL BRI R AL S o pt g ﬁﬁalgkmﬁmﬁx Lo 3 Al
F3 3 o BRRAT R LR L DT ArF S PR F o g R
R4 ES s Lo LAk EEF KT ﬁfr/%)i » % TR L - e
FUEIT o g2 M imar%i*w% AYAEARIA SR AL > ERE P ALEE AR Bt
AT FEMFEERY o & R - L b ek X 4k [ BRARGAR S fzi%‘r/%%
A 1,440 B 5*5km e f 0 L R4 B F A R CFERBRAZ ERILE RS EFE
WA AP APE A0 B E A AR R B K a‘uiiw‘ » A E
SRR )"*ﬂﬁl»aﬁ% 2 RE X REREELAFTOREHDE Pl L
;’il;ih‘wb’ FRBEALFE 2T RBRSABSFOERIATHL > 3TRE
ﬁﬂ#ﬁxﬁ%ﬁfﬂ*ﬁ%ﬂ&’#ft”"t*’ir—'gmﬁfl*cﬂ P4 FRRM BFE N B4R

TR G LR E R~ L& 2 2 B A ik o EF LR X
LT d Pt R Bt X2 FR o

’W)&
r;\‘j\

m« e 4%,:

B 4& 5 (keywords) @ 2 % L # (citizen science) ~ 43T 5 (social media) ~ B 4%
(roadkill) ~ s stiv g7+ # 4 23 % (systematic roadkill survey)
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ESRI3
R T R B A I RN P

Kl
Categorizing the threatened animals : Assessment method, result and

future of the Taiwan Red list.

Poex s § 38 R E P R o B R A RS
Cheng-Hsiung Yang*, Tzu-Jung Tzeng, Ruey-Shing L|n, Hsi-Chi Cheng, Lin-Wen
Changchien, Shih-Wei Chang, Chung-Fu Lin, Yen-Long Chen, and Te-En Lin
TRl ¥2 B €47 2 4 3 kv ¢« (Taiwan Endemic Species Research Institute
(ESRI), COA, Executive Yuan)

rFEY fi:}f; IUCN = & & % #2222 & 2L(IUCN Red List of Threatened Species™) i
a]:al_g.pta—g + = —L]pﬁiﬁg_#’a T;\d- SHLE > B F & 3#34 ¢ ,Q}ﬁ_’&f\;gﬁg\;% y & G
%r.; J['E(Open Data) > ™ % = & ﬁigvf@ﬁ;\%%%a\ﬁ P IER N ER A F AR

BART 2 ELCPI 8 Baf - S ERAKE A RA )DL LN ERE .

Bl7 A<= {ad v » ¢ Z Sy S 5E 8048 - B 47 316 44 ~ Mt R (74 89 f& ~

48 37 Atk A EE 95 o BT B % & 105 #4(16.9%) 7] » &R RE %’ﬁ(é‘féﬁ
~HER ENEIT B VU = @BREel) > ¢ Zf FU4F 12 #8(15.0%) ~ 5 #F 52 F8(16.5%) ~
ﬁé\ESﬁ(S 6%) ~ @ i 11 48(29.7%) % 4 -k & 5F 25 #8(26.3%) o A~ 47417 % £ NT 2 ¢
PRAXPRFAET EFHFIL S PRRAT b o dob st & & URY 0 R A LT R
RBE > REHAP NG B HPEIT 6 REF HF S TR Bk e R

AT e & M

LRAT EETREPRRAFZ AL ﬁfi ~RFEFICARS o T EE T Y
FipE g 4# #c(Red List Index) » 14 & #f & ] » v- $2. 2004 & &2 2016 # 4p fF & f&
LR R ’a‘ﬂﬁzd 058 F 23] 0.63> A7 % PHEAFE o E- A7 kP AP
Becd o RRLEEGEENLERIF A mEAHE I ETIFLRT Fhr
P’?J)Li%ﬁﬁ'ﬁﬁ AR E BI~L EERTEF LA T TR URRFET X SR ERE
i I
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The distribution of Anolis sagrei in Chiayi
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TR R AT PG E BB PR > DER AW F R EY TR 2%
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Satellite tracking Formosan black bears in in the Dasyueshan area: what’s
the differences between bear want and your sight
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BEE A B 4 % (42.2%£20.1%) ok & (45.6%+14%) 5 % 0 H = 5§ % (30.4%+8.5%)
o 5 (7.1%£5.6%) 5 M o E B F BB T2 2 L AR E N HX 3Kp A F
4.5%-19.8% > &2 p o FRAPAS kL2 MU RIF AR o SBR G FEFERA LS R P
o BB FREG e PRS2 RT R G i HHmieE R -

B 4 F (keywords) : 5 4 2 i (Ursus thibetanus formosanus) ~ 4 i &k % i if Hi(satellite
telemetry) ~ % & 4= [fl(home range) ~ % - 1% < (core area) ~ p #-4p #% & iRl(camera trapping)

133



FBO12
4= ¥ % (Tyto longimembris) &5 if Bz # & #3577 7
FadHAEHETEE UM

X = %759(Tyto longimembris) & - {7 5 &% 2 B F L &ff > hR(FILESH » 4 2
BABBEAHFEFREFRLN Tl a2 5P o dad WA RHEY
B¢ 2014-2017 EREL S K G AR E 0 L3527 § 0 A8 kp 5 HHE
MILPEFEY & 140 (N=18) > it 3 % P,xﬁ,ﬁxﬁr (4 117 1 A (N=3) > Bk
Ite& 77 (N=2) 22017 # 7 =x & i i AR @& % frrk 3 4F F (PinPoint GPS Argos 240)
AW AREE T B E S g ga 1702017 £ 10 * o 11 7 A B S LR A o
A A GRS T AN P RBE R B AR 200m B BN 0 2 (SNER gti‘aﬁs\/frrav
hPh S A EREYL o » hPEATIEEF P mB BECEEAF > BFFIFRETALE S L
é\f;\m*ﬁ R plp B thro A 10 P A AP %%F’s‘f{l?ﬁ%ﬁ%&%éﬁ 16,460m >
PP PR E S IR 5300m° BREAR* 15 p B IS5 1
FOERIRB N I 2 K 8 41 R BOTERAE T 0 182m e A B AT RS @
3-'#’ F"f']‘ im-ﬂi/z‘g—f"ﬁ?'ﬁ‘/ﬂ\*’? ° j\-&)in—_:?;@? i'r%%ﬁf;‘h A fvi)a]]\ ”"‘i’i@-f‘?‘-”ﬁ
WSS 27 =P %t—*‘“' ;ﬁ“P 3 Wr]l__% RRRITAE R D A e B gt
BUvims Fﬁ~«'—éﬁ“*ﬁ‘”5§* chr e A AP RERY BERS 35 A Rt gk
5 3 2 ?%;%—Jﬁzxrr% EPFTHADEEHITI R oA X TR A
fr? A L3 Bah@E it > L ABe I RER AiE B Y FlEak < “’%FJW
F o AL RFLIAFRAEFOL S TPFLEHRIFTY > A RBEFAFL
lﬁ%ﬁmi&w\a&r FPRLEs B2 ERMIFEErEERE > VR T a‘\wf’é%

NP oA F IR R T R o

B 4% (keywords) @ K = 55§ - fFh E i P ¥ BRI  EED G

134



135



136



LO1
WAL BE kg B -5 L g g RATH D

Asian Particolored Bat (Vespertilio sinensis) Found in Hsinchu City
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change) ~ % 78 & 4 & (Breeding success rate) ~ &7 % Pﬁ}i(Roost fidelity rate) ~ § i % i
(Climate change)
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Ecology of leopard cats in the mosaic rural habitat in northwestern

Taiwan

4. ME T
5. Mei-Ting Chen
6. o & F 7L 5 ¢ (Leopard Cat Association of Taiwan)

Leopard cats (Prionailurus bengalensis) were once distributed throughout Taiwan at
altitudes below 1,500m before. Now leopard cats occur only in low altitudes in northwestern
Taiwan, and are now listed as Endangered under the “Wildlife Conservation Act” since 2008.
During 2005 to 2008, the ecology of leopard cats was investigated in mosaic rural areas in
Miaoli County and Hsinchu County. Six leopard cats (2 females, 4 males) were trapped and
radio-tracked, as well as total 253 camera trapping sites were set in the study areas below
altitude of 1,000m. Average minimum convex polygon home range size (100% MCP) and core
area size (50% MCP) of five radio-tracked leopard cats was 5.0 and 0.7 km2, respectively.
Males had much larger home ranges than females. Males were more mobile than females, but
females used their home range in a more concentrated manner. Leopard cats were nocturnal
and exhibited crepuscular activity patterns in the wet season, but were arrhythmic in the dry
season. The first-order habitat selection at population-level was examined at multi-scale by
camera-trapped data, and suggested that effective managements and conservation strategies for
leopard cats should be conducted at multi-scales in the mosaic rural habitat. The logistic
regression models showed that leopard cats preferred areas with greater patch density (PD),
higher Shannon's diversity index (SHDI), and higher landscape shape index (LSI) which
indicated the mosaic landscape characteristics. Furthermore, seven orphaned leopard cats were
rescued in 2012-2015, and were later released at or nearby the site where they were found. A
soft release protocol was adapted to help their development of predatory behavior, avoidance
behavior toward humans and adaptation to the local condition, as well as to help them being
familiar with sympatric animals. All individuals were radio-tracked for survival monitoring and
the information of dispersal and reproduction was recorded. In addition, community-based
conservation activities for leopard cats were important and have started in some areas with the
cooperation of government agencies, local associations and local communities. It is hoped that
leopard cat population could recover with these conservation measures and hard work by all
the people involved. Such work is actually a save not only for the leopard cats but also for the
satoyama where many people live and rely on.

M4zx @ % 7 (leopard cat) ~ & % 7 i Hi(radio tracking) ~ p #:4p #5323 % (camera-
trapping) ~ 7% #+ §= [Fl(home range) ~ /& &= (movements) ~ #&3 {1 * habitat use

138



LO3
&AM LR BT AP ara e P er g e
Short-term studies on insectivorous tits; what we know and what we have

learned

7. wE A
8. Ming-Tang Shiao
9. Z # B R Fl# 2 & Shei-Pa National Park Headquarters)

The use of nest boxes by Green-backed tit (Parus monticolus) was monitored in a mosaic
landscape of mixed-oak forests and cedar plantations in the mid-altitude area of Guanwu
between 2009 and 2017. Field work falls into three sections that together provide insight and
knowledge of breeding behavior of hole-nestling passerines. The first section was to test
whether the availability of calcium-rich materials limits reproduction output of birds. Our
results found that despite the high acidity of the soil in two habitats, none of the birds in the
study population produced eggs with defective shells. The provision of supplementary calcium
did not appear to influence reproductive output of birds. Calcium is not currently a limiting
micronutrient for egg production by Green-backed Tits. The second section examined how
differential larval phenology supported by different tree species in the two habitats affects the
nestling condition of birds. The larval abundance (Lepidoptera and Hymenoptera sawfly larvae)
of dominant tree species was measured via the tree-shaking method. The results showed that
the diversity of trees in the broadleaf habitat supported a broader food peak overall that spiked
in early spring and gradually declined. In contrast, the coniferous habitat had a lower larval
biomass that increased slightly over the season and included a high percentage of hairy
lithosiines. Habitat-specific seasonality in larval abundance significantly affected nestling mass
in early- and late-season broods. The third section determined what weather cues montane birds
use to fine-tune breeding behavior and what factors affects their breeding success from multi-
year monitoring data. Our data indicated that March temperatures, but not February—March
rainfall affected the laying date for Green-backed Tits. Females shifted their laying dates earlier
in response to earlier warm spring weather. Heavy rainfall and cold weather during the breeding
period negatively affects their nest survival. Finally, several life-history traits of the Green-
backed tits were estimated and discussed.

BE 43 4% "4 (calcium limitation) ~ # # .1 % (Green-backed Tit) ~ % & 7 7= (nest
survival) ~ - iz (phenology) - # 7& ﬁ%l 4t (reproductive output)
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Integrating data of population monitoring, thermal physiology and

population genetics to assess the impacts of climate warming on

population of Hynobius fucus

10. FHg*1~ Hix 2 2
11. Chi-Shiun Wu, Chia-Hung Hsieh
12. 19 @2 it 2 B4 &3 F k(Department of Life Science, Chinese Culture University)? ¥ &
2 b x B AT R RS i (Department of Forestry and Nature Conservation, Chinese
Culture University)

PAEE R LA F e R AT LR R ARSI AR RT E LS
PEEPRF R GRS B AT HFERFEIRE  BHER FRIEFY
FERBFEEFTH TR F Feg i HEF L 4 (Hynobius fucus) &3 B e 258 - 2
AT R AORAPE Fr g PRI RAR R Moy R R AR FE ~
FTOERFF o CEHERPET > BT RE O REMEFRBRFERRRIPERYR
PR B EF BN FEELRL BRI DEFTEARE LA
SRR RLICERPE CERBEFXICERAEE %ot d HF FeE
P g R LR A P2 AR ART R R TR ke R R
0 EER R k2 i RATIREL o £ AUHE cyth (cytochrome b) A FlELA B A 4T 5 4y )
B Lidd MBRAR BRIEAE 0 FOREERE AR T RP DG EEHERR
Joo MK PERAERFEFRIR G - BG LA FRBNE P s 0BT G 5 B
Bt RIS A 3 o EAFF RGBT Y OB RREE KB R
@ e E: 48 DNA (microsatellite DNA) i & F fEie A 472 3= S EH R A Fl1 i f2
BeBfad o B%y AFHHEE O REBEMABEE T FRITAIRR
o Fand ARl IR EL > F I RT o 2 EFERAPITRE > FF e Mg
EH S LTOEHT AT R e gl SR

B 4E3F 1 k4R & (preferred temperature) ~ i8 & ' it (thermal acclimation) ~ %% i#
(population genetics) ~ s fe % 48 DNA(microsatellite DNA) ~ i 2% i* (climate warming)
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-~ %% 420 {*Xeruca formosensis, (Rathbun 1921) 5 = i3 % # 3 46 - £ 77 1A
F]A & 0 ,I%@'}g’m > B Q"ﬁﬁit”}; $ B 2% 3’-1%,\, r/?\j /“*}%—mrngi':f’ ’]‘%Nz._
RAd FANA RS REP PEFEFLY JEBE LS e S 0RE o DS LB
BRI S AR (T R R 2 Fﬁ‘rﬁrﬁé G LT L AL wAE S & 2000 & 2w > 4
ﬁ%ﬂm AR Ed LRR R I a FBRNA T EEREC feBBE T > A2 BT
s BERACE A SR i\fgmfwﬂ’v P AR ETArE LR AR HE XS5 =2 S B
AR ML AR AR 2 K o B F P R LR BT 2806 e 2007 £
PRk TRy e? ez gk L RABRGRIF G T PRI A LEBEF DR R
BRI D - ﬁﬁ”T°¥ﬁ*é%%%ﬁﬁ%ﬁﬁﬁ?l#%ﬂﬂ%*+
§ 0 ATA T SR 2005 # s L F e U MRS k% 0 2007 & 3 2015 & HE A
hB S R S ?;@*fé% G 0 2016 E % G A S AR S R
RRiE s B4 . ﬁ%2m7&g§ ALRE SBELPELIEEL G 4BE
Dt sk FRwjed watd fl 2% Ldks pIE TART 5 3)E L THF A
B 4)%%,« TR s R IR AR A - 1995 2017 39&%‘*‘;%’%5 P e REERN T
BF L+ P FHREFITRAIARLEFIARLE 10§78 - pwhigrBrn g
ﬁw%’gﬂ&ﬁ4—@ﬂ%$ﬂ¢¢1mu1mﬁﬁﬁﬁxﬁﬁ,a§asﬁ%%3
- BEYEF A4S ARG RRE ”%“W?ﬁfﬁﬁﬂﬁ%ﬁ”’@?%WRd#w%
BRI 0 G F R S AT o f LIRS R i\w i S
FAR PR AP RS DL S RE G A FROITEFEL 5 RD
AL RLET RS BEAFERS LR o

B4Es @ S8R m o R¥E S BT RF 0 REFR
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Reproductive ecology of the Christmas Island red crab under global

climate change

15 ¥l 8 ~ R AW s MUTF
16. Hung-Chang Liu, Hui- Chlng Chang, Yu-Chien Chen
17. B4 i # 7 % (Land Crabs Ecology Research Laboratory)

Er R FESES e P v 23 A & e B4 (Gecarcinidae) « A PR E e
(Gecarcoidea natalis) o ‘=3 #*5% £ A ZTRAE B LR ~ R A8 4 > AR I L K p
BpR e AL 2013 £ 5 2017 EH R ey PORIERAEMDFTY 0 LT
AL ek PRARBYSF T P e in RE{R7PDOIFRPBEEF ~ LpF 5
A R 2 2 FERmEY 8yt o ﬁﬁ%‘r%’”*iiﬁ‘i%ﬁ?%"%ﬂé\%‘“” Gk
A2 E A FRELEH0I 18 APy BELDOR R FEMATE FE R
AR - %'“‘wiﬂ;i’m Ty FRBRGEE }\ CERERFRTE > Afe s tpRgp R
BediEs 2 BREr b E RS b Pfe op A PR B 1D 2% T
BT aR rrep P s B F 103 46 ) PR > 4 AR X R0 04:00 2 05:00
i is pafle o0 e r b0 B A B lripiB it Ak E L T R
PH.E AR I rBY od AT A RBERA D TR L BT
BB LL Y At B3 110 T oo F iRl e B AsEY 2
FRBRETER S ARSHEBLEY T ETISABEDRS S 3BED -

B4 : %7 (reproduction) ~ iz {*(Gecarcoidea natalis) ~ # ##4*(Gecarcinidae)
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To fight or not to fight? 12 41 &7 A B4R 3AL € 4 5415 4p B 3R AL

< %, Wen-Sung Lai
Hed @ Foemg A EFT 7 R4 B BN g2 panopgmyd o« B2
A ki

Social neuroscience is an interdisciplinary field which has made enormous contributions to
understand how neurobiological systems implement social processes and behavior. Both animal
and human studies play an indispensable role in understanding the underlying mechanisms of
social behaviors. In our lab, the Laboratory of Integrated Neuroscience and Ethology (LINE,
http://www.psy.ntu.edu.tw/LINE/) at National Taiwan University, we take a multidisciplinary
approach to study the neurobiology of the mind in mice, hamsters, and humans. Taking
advantage of agonistic behavior in male golden hamsters, we investigated the behavior
performance and neural basis of social learning and memory. Two examples from the LINE
will be provided in this talk. In the first example, we reported that repeated, intermittent social
defeat across the entire juvenile period resulted in behavioral, physiological, hormonal,
immunological, and neurochemical alterations in young adult male golden hamsters. In the
second example, we investigated behavioral consequence and functional neural activity during
a 3-day social eavesdropping, a specific type of social learning. Our findings indicated the
importance of the anterior mid-cingulate cortex in social signal detection and provide further
details regarding social eavesdropping.

Key words: Laboratory of Integrated Neuroscience and Ethology (LINE), social neuroscience,
Syrian hamsters, social defeat, juvenile period, social eavesdropping, neural activity

MG A ST E LB HT A GHT AT AR AR
CE S ALE LR A TR
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Adult neurogenesis and innate behaviors

T ER
Tsu-Wei Wang
Bz o e~ &4 &4 8 & (Department of Life Science, National Taiwan Normal
University)

Adult neurogenesis persists throughout life in the mammalian subventricular zone (SVZ)-
olfactory bulb (OB) pathway and the hippocampal dentate gyrus (DG). Accumulating evidence
shows that adult neurogenesis plays important roles in olfaction and emotional regulation.
Maternal infection and maternal immune activation (MIA) during pregnancy has been reported
to increase risks for schizophrenia in the offspring and olfactory deficiency has been suggested
as a biomarker for schizophrenia. These prompt us to hypothesize that the effect of MIA is
mediated by defective adult neurogenesis. Both adult OB neurogenesis and olfactory
discrimination are compromised in adult MIA offspring. Our finding not only supports the role
of OB neurogenesis in olfactory functions, but also indicates that neuropsychiatric disorders
may be due to defective adult neurogenesis. To investigate the underlying mechanism, we focus
on Rab18, a Ras-like small GTPase. Postpartum Rab18 null female mice have higher rates of
neonaticide and infanticide, suggesting that these mice have defects in maternal behaviors and
might suffer from postpartum psychosis. Adult OB neurogenesis and odor discrimination are
defective in postpartum Rab18 null mice. In addition, prolactin is not induced its treatment
rescues neurogenic defects in postpartum Rab18 null mice. Our study suggests that Rab18
regulates adult neurogenesis through prolactin and adult neurogenesis is required for innate
behaviors.

B 4t (Keywords): = & 40 g~ 274 (adult neurogenesis) ~ 42 54§47 7 s
(neuropsychiatric disorders) ~ Rab18 ~ ;& 5t %% (prolactin)
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Involvement of iCAL — mPFC pathway in the processing of episodic-like memory in rats.
B w CAL- ¢ #3EEH SR A B S e BhidZisd? g

Jay-Shake Li, Hsu-Ching Hung
Department of Psychology, National Chung Cheng University, Taiwan

wRAR ERThAH > FIAY :}ﬂ Mo TV RSN BAREL B FER
(episodic memory ) & & 4f fts EAd fhen— fhit 4 o ’Hﬁ E AT e 8 A
FFRTOMRLEHFEDE R o wRDPFIFIGED € IR hf g 0 L IR
Fd PFEP R IIES - P LTS J L PR E R - B
LRI o bR SR eod S E RIRE 0 B AL IR & what-where-when
ZEF e T‘ﬂ A3 g i F-a e fi (episodic-like memory) iy 4 > ¥ T gt
T5 - b Y R ES c'l“%zfmé S A PR HREES L E P BB
ABw P REEEES BRE 0 RE UV PEEMRS P Aaud 24 (Nulceus reuniens)
287 - A SRR o @ i ﬁ_ﬁ‘—é{agaﬁfﬁ/‘ AP o PF AR M F*mé't

§ o AipBEHEe ;kgﬁr;w;@,i O :E-ll?;iq{{mlﬁ’“ X & oo AN ‘Q{’f | * R ,%
:?Etb& 'f‘"f’! amﬂﬁ%‘&/ '&’Tm:}‘-ﬁ/\ ’ j\ Jf)’c‘f—%r T BT o OHIT X k'm/i J¢ — BT IE
FiEefRoaupiaeR 84 A ;:5: 0
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Department of Life Science, National Taiwan University, Taipei, Taiwan

When animals encounter conflicts, individuals initiate and escalate aggression to establish
dominance hierarchy and maintain this relationship in the group. As most of animal conflicts
aim at establishing social hierarchy rather than causing lethal damage to opponents, the timing
of stopping fights and escaping from the conflicts is important to obtain the best cost and
benefit ratio during fighting. Here, we identified two subnuclei of the dorsal habenula (dHb)
antagonistically regulating the end point of conflicts: the lateral subnucleus (dHbL) raises the
threshold for surrender and the medial subnucleus (dHbM) lowers it during zebrafish fighting.
Losing experience caused a reduction in neural transmission in the dHbL-dorsal
interpeduncular nucleus (dIPN) circuit. Silencing of the dHbL and the dHbM caused higher
tendency to lose and win, respectively. Thus, both the dHbL and the dHbM affect the
outcome of fight but play opposite roles on aggressive behaviors.
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Lateral orbitofrontal cortical activation on regulation of learned fear and extinction

BT I FILAE S ERGE
Yu-Hsuan Chang, Sz-Wen Liu, and Chun-hui Chang
B = j &< &, National Tsing Hua University

Obsessive-compulsive disorder (OCD) is usually accompanied with hyperactivity of the
orbitofrontal cortex (OFC). OCD patients have anxiety issues, and there is high comorbidity
of OCD and post-traumatic stress disorder (PTSD). One of the leading factors of PTSD is the
failure of fear extinction. In this study, we examined whether hyperactivity of the OFC
interfered with extinction processes. The lateral OFC (IOFC) was pharmacologically
activated with N-methyl-D-aspartate (NMDA\) in behaving rats during encoding,
consolidation, and retrieval, of Pavlovian fear extinction. We found that when we brought the
IOFC on-line before extinction training or retrieval test, there was a general initial suppression
of fear expression regardless behavioral history, which was followed by development of
nonspecific fear response. Moreover, pre-extinction activation of the IOFC impaired the
encoding of extinction demonstrated by a general up-shift of fear levels during retrieval test
compared to controls. We also found that regardless of whether the IOFC was activated or
not, immediate post-extinction manipulation interfered extinction consolidation in general.

To conclude, activation of the IOFC altered expression of learned fear and negatively
impaired extinction outcome. Our results provided a new angle to study the etiology of
comorbid OCD and PTSD.

B 43 : obsessive-compulsive disorder ( % ié ;& ) , post-traumatic stress disorder ( £/
fe B 4 x i) |, orbitofrontal cortex (P% & #g & A4 F ) , fear extinction (& |® iﬁ'“f )
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The effect of immune modulation on memory deficits of Alzheimer’s disease mouse model
R N A T
Wen-Han Chang, Yi-Ling Liu, Irene H Cheng*

REBP < FRpgrmy
Institute of Brain Science, National Yang Ming University

Alzheimer’s disease (AD) is the most common cause of memory loss among Senior citizens.
Unfortunately, there is no effective treatment or prevention approach for this disease. The
deposition of brain amyloid-p peptides (AB), which are cleaved from amyloid precursor
protein (APP), is one of the pathological hallmarks of AD. AB-induced oxidative stress and
neuroinflammation play an important role in the pathogenesis of AD. One of our research
directions is focus on the use of animal models to assess the effect of different anti-
inflammatory approaches on AD-like memory loss phenotype. The animal model used in this
study is APP overexpressing mouse that produce high level of ABand have age-dependent
progress of memory loss. In this talk, we will discuss the use of genetic and pharmacological
approaches to modulate neuroinflammation and determine the impact on AD-like functional
and pathological deficits. For genetic approach, we overexpress an immune modulator Decoy
receptor 3 (DcR3) in the AD mouse model. For pharmacological approach, we examine
whether antroquinonol could be a potential treatment for AD. Antroquinonol, a ubiquinone
derivative isolated from Antrodia camphorata, has been shown to reduce oxidative stress and
inflammatory cytokines. Although the molecular mechanism is different, both approaches
could ameliorate the memory impairment and reduce A level. Our findings suggest the
importance of immune modulation for the treatment of this disease.

etz (Keywords) : f@ix;a Bz (Alzheimer’s disease) ~ #¢ 5% %
( Neuroinflammation) -~ 4% (Memory)
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Territoriality of Formosan Piedwing Damselflies ( Psolodesmus

mandarinus )

BT FARE ~ fRR T
Yang, I-Hsiu®, Hsu Yu-Hsun, Lin Chung-Ping
e sl /%*Eﬁqr ~ g4 ¢4 % (National Taiwan Normal University, Department of Life
Science )

&g ek (alternative reproductive tactics ) njﬁ#ﬁgﬁz e ealis 3 7 A
5, j\i% de e S H mﬁkﬁg o R MBE R nifitp R ER (condltlon—
dependent selection) - ¥ P B E A2 T nE B 2 BRE S 0 en
podaE g %ﬁmﬁﬁ%ﬂ ° Lfi B AR AR AL N Tt o iR Ap iR e
ERRSFREFTRSRI O EDBME L RG IR AR o AP R Y EPil2 4y
% I; & (Psolodesmus mandarinus mandaridus) # = 5 & 48 (P. m. dorothea) - 1zip|%
(1) P Emit 2 Al 3542 BHMAR? (2) 2 AR AL FApB LT
1Nw?@)ﬁaﬂiﬁﬁﬁH@wWJ%ﬁﬁ;%ﬁw*ﬂ’mmwﬁ?r’%@W
F’*Apfv FRrehd P FF 5 ? AP L RIEL 7640662 &4y H /a2 BAR - 2 611 &
?ﬁ&&@woAw%%wa«ﬁkﬂmwwiﬁ%&iw%m Lfe o F R
Eu?%:’rﬁtféié dptk o i R & SHA A AT R R %‘rﬁéﬁ%t»ﬁﬂ‘li TR FE GE

Feaphilt o BEET 0 ¢ Ert PV A L ZBARRRE DG AR B R B
W(MMWUKﬁ%%@@oﬁ?ﬁﬁW€{€m@W’ﬁ?%ﬁ*mﬁ ﬁ@@o
i PLANAERE A ERE B EFR ORI E s c T RP ZEF AR

Bt B ENLE o

(Mating strategy ) ~ z& {4 3%

BE 4 5 (keywords) : Zrig f4 (Calopterygidae) -~ % fie i
A8 3 25 ] (Territorial types)

%+ (Male-male competition) ~ ¥4 p (Odonata) -
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The Breeding Behavior of Captive Red-crowned Cranes in Taipei Zoo

EXEHE U SMEE 2 2R e W
Tzu-Ying, Yu'", Yu-Yan, Chen?, Wei-Cheng, Wang® and Hsin-Yi Hsieh®
'R £ &+ F8 5 £ 4 & (Department of Animal Science, National Chiayi University ) 2
T Ak F4 &5 & (Department of Life Science, Fu Jen Catholic University ) 34
Aw = F %5 A7 ¢ (Conservation and Research Center, Taipei Zoo )

W2 EPEEERT LI RGP E C FERE A TR E A RE ERR
Wacs 73 f’f”r’* P RF PR R A BRI iE e BEERTIRY AT E
Fy et aAd®FFp 2015 FA24HFIN 258 (2§ Big # § Kika) en% s 7 5
BFEF3IERR A 1A 2017 # Kika»t 3 5] 6 2 F"*/’a\“v'JE‘f‘l % 1-2%72 EFer
Heehd-o FM Mﬂ”‘*,fa\ﬁ—%iwi& M- R FPE TS LB TRLLRTFE
PHEERT LN o AT RHT 0 Big £ EFMERER S 65 262% 0 P A
g E M Kikaf] s A H RS opERFa 2 3 738% - ade sk o+ p Lok
M3«’ﬁ$m%ﬂ4w3@%Lw%’“ﬁ&&%mwwoi% 'k ERE g (T
ES ;)Ek/‘f‘j‘q»’#ﬂlz?}@;bh’@?i% BYH . J”L'TAF'f“ %%‘»Plrmﬁ Frx 14‘*}5 B o
Y- 25 F°fcni B AP Big & Kika o9 depr 2 2 B T 3-E & 0 pFOE
ﬁii‘éifiﬁéiﬂt“ﬁﬁ%i rﬁ;i’ WE T HETRERTI0R Pl o 1280 0 T B B

\ERTFARBEA A G DRI IFTHER R S AT XY AT AF R MR
Blg s f‘”*ﬁ“*fﬂﬂ"fv P4 F'“i%ﬁ" SRR LR ARG iE2 A &

ﬂﬁﬂimwv’ﬁA ISR T A A e SR AKFIN RN 2 F A
?i”* EEDVEAHBHEFREREZ A DERIE  FEEADFRRE LS
la‘é ﬁ:%,‘?'m%’im Th &R ’l#fég—liﬁj&?ﬁﬁ%%” v RR ALfs T R k- »’E”Eﬂ’m
i

i 42 F (keywords) @ = 78 ¥ (Red-crowned Crane) ~ “&3-i{= 2 (Incubation behavior )
% “P#c (Clutchsize) ~ %% %78 (Conservation Breeding )
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Response of diurnal arboreal lizard to the*“false-head”’of Lepidoptera

BT R HEE
Yu-Ting Chou* and Shen-Horn Yen
Wz@ Lx F4 58 % (Department of Biological Sciences, National Sun Yat-sen
University)

FIFETRT  p RBRRY o BHRP e sk 31,*93 LR Y f e -
L A2 HA e o B9 o] Adgt (Lycaenidae) ¥ #0230 P & & ﬁm*ﬂ&
;“I 2 d #b% (s HBenF g 3 ?}twu.—a i it E ;!z v?‘wu—— ,:r " F IR %’ﬁ P pﬁ—%ﬁ' =] 3‘ mIiﬁ’t (hadt
BEA oo AT " REEREKY ﬁ'a EIE VAR < ﬁvr{&t (E,zk\;" B w) £
B E I A (% R ) o 3 4 i"iﬁ”“ FEfRA 2 HRiT L m«f&%‘k@i % e iy
/\j#ﬁf'& 22 - Fedp G F RE Rk o TP AP RBT R AR s B 2
B E AR R E B R andre R % iy (Japalura swinhonis) fdr & - b @ iR
AT AR T A RS PR B R B g (F
PHRRALR T 2 ) BT e F U Gagedldadn 8 e o ot > 3 & & f i
MELPETHGEEY 3N L 2 58 7%3}?3’&{?3'1}#?@ i@{[ﬁﬁ'a'ﬁm
BT e FIP AR HIFEHN I RF TR OT YA G R R s F Y

HFERYETF LR -

)

f 4 39 (keywords) : - A i 4 (Lycaenidae) ~ @ x2 p (Lepidoptera) ~ #7 < F X ¥ lf
(Japalura swinhonis) ~ #? a v (hunting strategy) ~ 1% #¢ (false head)
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Application of isotopic analysis to reconstruct habitat use of Japanese sea

bass (Lateolabrax japonicas) and discrimination from reared fish

WIL* S H =B ke
Yu Hsieh, Jen-Chieh Shiao, Saul-wood Lin
- %~ B3 F 7 “7(Institute of Oceanography, National Taiwan University)

‘Erqfié' "t/\# “’W‘i/“‘f’*/‘*’ffr/‘?/“w”% /i‘.::}%m_ %ﬁ%fé"é_
Si‘%ﬁz%m' RAPENLEE ﬁ‘% P T AP T g‘g)‘/ﬁ KPP ﬁ, I
£_p g eﬁ?fém,ﬁﬁw%wiﬁ BT S A e et LB AR e e R
AP H SRR E 0 AR RTFIZ - AL EN R AR BHET A B
EBEH G TP AFET ;ﬁd AR I 4{\?%;&«— Eré’;ﬁ_ér B LR e ‘\,c’ mﬁs& ER el
%K ?fﬂfﬂ;”"f r/??lﬁ/‘*f\"‘&@éém/‘?ﬁ’;_/ré » T T‘W@i‘iﬁ'@‘w‘” %R o

FEE S ]v} I8 k8 3"13 s ?;Eﬁyl\z—/*g!\amp{ f&H L mﬁ}*,l\}]?-v"% 1= (513Cmus -
19.8i0.2 %o, 6*3Coto: —9.1i0.6 %o ) % B {riciE ok F R4 A (8%Chusi -16.9 1.5 %o,
8BCoto: 4.9 £ 1.8 %o) ™ > 5 FEW T A fok B B I ROMETFF o A R BREY O
;4 (8%0w (VSMOW) =0.18 S—-6.11) *rii iz ﬂimﬁfi#lﬁ] £ 0-39ppt BT AR
FrAd kB REATEBAGHEAETENFHIZL ARG T E I A+ £
MABEERE MK AR L aNs BHEFTFT VRS BNBR -
W EEF BRI LG — B R T w PEREY o AU A 43R4 0 R (3.7 £ 0.2x10°
3) felr A A (47+£15x10°%) 2 B E 3 HF LR (K-Wtest,p=0.007) - #xa > f|*
B2 ETRPZ BRI R 20 LI FILE T R D R oo AP RITAT
PR 2iFied > GPARPEAR L REF TRBHMAT B2 F LR 304k
Lok kfos kiEr 2 BFan® it > 322 2 Z A fAae s wFd Y > TR ER L
BEoh % 3 I ¥ h fow e Ao B iR 2 .

e

5

\
AN
-h_‘\

A,

MarF(keywords) : 2% ~ - higd - BEFRERE B kT~ Z TR 2 F LT

E"\ﬁ‘
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L R ?
EE POy S R R SR LT
Can I borrow a light? Do web building spiders sense bioluminescence

and build the web near it to lure prey?

ER AR S 2@
Ho Yin Yip* and I-Min Tso
L4~ 524 6418  (Department of Life Sciences, Tunghai University )

HIFH ARG R e S5 AT 2 B P e SobeiRil
¢V E G o m T e AR R o bekkp B A 4 S F T AR 2 i fieik A 4
o bmkk € f1% X 1 RIRITRH B dp o A B ES RS - FRB Nk
PR A N2 PR P RHITRE FPL AT F L EP BT R F ek £ 2 kR
Lo TG MR AP REFHF R TSR B R FHEASZ A BN  (1)
FHFHR T EFFVALARATRINE LGRS QQERFT R R E TR
LA R ELT i B HIT e o A RN R TR AT % A KB
PRE T A At VA e 2 U Bk gL kf I 2l o Fu[ AR F VA .

B 4 5 (Keywords) : 43 £ 4% ( habitat selection ) ~ #&® = 3 ¥ * ( interspecies
interaction ) ~ ¥k ARL - (spider vision) ~ 24 F k=4 i ( function of bioluminescence )
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R o BORELENERZ B 2R

The habitat preference of freshwater shrimps in the tributaries of Yanshui

River, Tainan City
FERIEABI Bl

Tzu-Chen Li'", Da-Ji Huang? and Shih-Hsiung Liang *
o - Emgja g 4 5§13« (Department of Biotechnology, National Kaohsiung

Normal University)? £.5 #12 « & k5 7k ¢ 72 % (Department of Environmental
Resources Management, Chia Nan University of Pharmacy and Science)

Léi%"rﬁ4 FAEE Y o SRR iES - F AR AL SRR 4R AR AT
TUAD R o JERIERS > BN E B ST  BT % L EP o RSB PR A
n{iﬂﬁf"‘ﬁ £ }5%&5%'1';5 J‘ a\:‘l ﬁ*ﬁfi o ’F’fﬁ‘ﬁr e ?ﬁ'{ﬁ}— ﬁi]}h Feay
oML Ha8as it » 52§ RF S 2 FR Rl ;r.éi}ua l‘f#‘ff
LB ft - G o8 ﬁnﬁp25~4\¢’*ﬁ”ﬂ@#im<ﬂmﬁﬁ
Ao A HREY B ALNEI R P AXEFRED T4 0 REE
kAR s B R R W‘1ﬁ§%%$~ﬁﬁﬁmﬁﬂ%%?ﬁ$ﬁﬂ
LSRR AR S ‘“Hr*}»iﬂi Ko AT HFES Sl RE LR LE 9? SEhAk SLETSE B
(Neocaridina saccam) -~ % # #7 3 #& (Caridina multidentata) ~ #t % # 3¢ & (Caridina
pseudodenticulata) ~ %;f}i:é&;"éiﬁ(Macrobrachium asperulum) 4 %Iﬁ ;3,7 J‘\ o B oW iT4RAE
T A RRENF O A RE B2 P Al BT PR TN AR o

b
)
‘_@u%“*w
}?Y
ER

B &t F (keywords) : & 7 & (Habitat Preference) - &4y i& §* (Atyidae) - & AF g f*
(Palaemonidae)
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cEATELEER RS FELAE
A preliminary study of the life history on Hydrophylita sp., a parasitoid of
damselflies in Taiwan

PR 17 AR E s R T2
Chun-Yu Lin'", Yu-Hsun Hsu? , Chung-Ping Lin?
Wz 4%+ 25 A5 ¢ (Department of Entomology, National Taiwan University)? & = 4
AEr g~ F 4 404 & (Department of Life Science, National Taiwan Normal University)

Akl 2 f (Hydrophylita) 2% 2 2t kje p frenged 2 & (parasitoid) » 2+ % p
SFIBSE 2 NG A P ASE L s e F R o ST Sy
-k -] #% (Hydrophylita emporors) & # »t ¢ & v 4 (Psolodesmus mandarinus) #F e 4% o
A BRI ABETELTRER RN TREERA PR DAE > £ 120 37
o RFBF IR REEE o BRFIR 0 & 25°CHE A EIE T > BAA RIS 2~3 2 T
FOABAELT AFrerend 2 kR 0 3 16 FE 2 (F 2 F 12.5%) ot b 0 B AR AT
TE L P JE e R P ARG B L R P EB T 8 A o0 4 T O RL ML 1S
Hu|F A Ry o ABRACEH 20% 24 o G 128 MBS S
AP E S F P 3 6 B hzed o6 & el (wpiet 5 Lil) o @ W it F endek )
IR TS 0 AV AREI MR T o p b Bk el A0 hER T R
ARl awpt el B E R PR ERACAH R L nF N F A H Y ] s S iFe-
HE G o

B 4 3 (keywords) © -k -] #% (Hydrophylita sp) ~ 2 i € (life history) ~ # # 2 &
(parasitoid)
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b AR AR § e BT g
Social Calls between Mothers and Offsprings in Dark Woolly bats,

Kerivoula furva

L SN P
Wen-Wen Luo* and Jian-Nan Liu
Wz E2&5~F 5HFEp RFTHE L (Department of Forestry and Natural Resources,
Natlonal Chia Yi University )

ARG L A S AP E I B TR RN DL L c FIHR S ARKEG
ERIRA kSl i%’?(echolocatlon calls) k %= 2 [ & 7 > 37 5 diF B € (& % AT
ik € 14 7 #(social calls) A Kﬁ;ﬁiﬁﬁg L8242 FEE . BALE T e
BEHA o 3T E KRB S P RIS KR IR 2 D005 (Kerivoula furva) § 4 o g s
ﬁmﬁ*”ﬁﬂﬁk’”*”"i&%* TVRIER HIF 5 L i g H 0 AL § HP A
+ ¥ e i g r?j:”ﬁ':’f-\.x’%% iF Q\ j\/gﬂi B ,}—,: ;‘J%ffii D2 %;i&iﬂ,frﬁa_\%_@a g
.]LZ?L_\?“' ﬁ‘j\k (& rﬁ%ﬁ%”?pa 7}\/&1’“‘ 1;1 ,?] 1/i§ e @géﬁfﬂr,wr; g ]q e ﬁ‘%‘}i “Lfﬁ}’ ”Lr}
BT EANIER e 2017 £ 50 1 87 > £ 4FH 13§t HIEMT > khIgATS
s iE‘Jg“IJ:fs:-eéw Gk g el B AR SAREEFBHAE AT o b ER
EE SR R R AR TR A FUREE S NI SRR
BL=igygF AL L3 EAFFHABMETE BRSHELLIE 2 30#
PFEBFAR - A TR I3ELiEwHA 5 P& 14 p (n=6)2 < 14 p (n=7)5 2= »

W£hwm’¢%@Tﬁg@ﬁ@¢§%$ﬁ?§%¥iﬂogﬁwﬁﬁé%@%

8 &%= mﬂ¢7%$ﬂﬁﬂ@am4@’ HAE R o AT SR T Y i
g R BRGURE AL o P F T BB R ik e R RS R e A K
PR R AL R R A .

B 4 F (keywords) : = 74§ (Kerivoula furva) ~ 4+ ¢ |+ # #(social calls) ~ 4+ & #*(social
groups)
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3\1— ;_/’]‘jiﬁtbgﬁé‘é'%g Etbgﬁé.é/ﬂ\#iiﬁ

Wanted! Searching for the alien hornet Vespa bicolor

L et k- 42
Sheng-Shan Lu?, Wen-Chi Yeh! and I-Hsin Sung?
Virscr B $£4 B € ¥ 5% Y7 4k -3 ‘= (Forest Protection Division, Taiwan Forestry
Research Institute, Council of Agriculture, Executive Yuan, Taipei, Taiwan)?R] = £, % ~ #
S %5 & % (Department of Plant Medicine, National Chiayi University, Chiayi, Taiwan)

2 p ’ﬁf%(Aculeata) T B 4 \ﬂ»%i%‘d‘ffr*gr* LB ARMEC s

o LA TR RE A ko B4 ar R L ik (Solenopsis invicta) ~ & ek
Jvi}; (Anoplolepis gracilipes) &g » e A2 RBEH S LA L A BB q
g4 L Eped (Vespa bicolor) « {r,% T L&Tm Phfs > A g mE S ViEmT
2003 & > %@ B 3 2011 & » 4 >y A= %ﬂ%ﬁ%m’ﬁikﬁﬁﬁﬁ\~aﬂ
HEFIFH S BB P ¥ ¢4 0 X544 (Apis mellifera) » 5 A fhe 54
FEF L LB REE TVON2014E B A AR e B 88T [Journal of Insect Science] -
EER N O G‘ﬂ’ﬂéﬁ%\# TR, #2015 # 10 * 1 2016 &£ 5 HF rw F Rz &
DA FTAEAME RS R ¢ G R B LR A 1T B R e
FEES LU AT BEAATAME L2 0 1 2016 & 2 2 (v B A
B2 B e mm&wﬁW%iiﬁgﬁ;é%%ﬁﬁ”wu%%&ﬁﬁﬁm@
S A FEMRS 24 (2017 & 11 )RR X 4R > S S 5
ohELAT IR 4 & %r’ﬁz“ (Polistes rothneyi) (n = 26) > &+ 5 &9 5 @ ek > #
2016 & 12 ' FAkEF SR BT R B FEIR G A B R A LEp e
B e A IS LEME A 2T 4 F e a F (Apis mellifera) g%
S H o TR OTEEENHTH SR o Tt 0 K i“f BEARF A FHYHSE TR
%%ﬁ’ﬁﬁﬁéﬁA%ﬁﬁiﬁﬁﬁ’ﬁmﬁﬁﬁéﬁﬁﬁﬁ#%ﬁﬁﬁ,mmﬁ
B0 LT RHENLEREE S R A A v B

B 4t 5 (keywords) © A+ ¢ 477 8% (social wasps) ~ * %k #& (alien species) ~ = % §4 & (citizen
science) ~ % ip| (monitoring)
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Too hard to swallow: A secret secondary defence of an aposematic insect

1,;]

;}g’%ﬂql‘iv‘l, );qj\‘/%v \_ﬁeﬂfﬁ ‘H‘"}lld(
Lu-Yi Wang'*, Wen-San Huang?, Hsin-Chieh Tang?, Lung-Chun Huang?, Chung-Ping L|n14
3RS 54 &45 k (Department of Life Science, National Taiwan Normal University) 2@ = f 24

B f 424 4 & 2 (Department of Biology, National Museum of Natural Science) 3 5 # % > # 4 B (Taipei

1.

Z00) *% S g R g3 4 (Forest Ecology, Graduate School of Agriculture, Kyoto University )
Anti—predator strategies are significant components of adaptation for prey species. The
advance of the secondary defenses like toxins have led to the evolution of warning colours
that benefit both prey and predators by mutual avoidance. Therefore aposematic prey are
expected to possess effective secondary defenses evolved together with their warning
colours.

This study tested the hypothesis of secondary defensive function and ecological
significance of the hard body in aposematic Pachyrhynchus weevils, which was pioneered
by Alfred Russel Wallace nearly 150 years.

We used predation trials of Japalura tree lizards to assess the survivorship of ‘hard’
(mature) vs. ‘soft’ (teneral) and ‘claw’ (intact) vs. ‘clawless’ (surgically removed) weevils.
The ecological significance of the weevil’s hard body was evaluated by assessing the
hardness of the weevils, local insect prey, and the bite forces of lizard populations. The
existence of toxins or deterrents of the weevil was examined by Gas Chromatography-
Mass Spectrometry (GC-MS).

All ‘hard’ weevils were spat out and survived the attack by the lizards. By contrast, the
‘soft’ weevils were chewed and subsequently swallowed. The results were the same
regardless of presence or absence of the weevil’s tarsal claws.

The hardness of ‘hard’ Pachyrhynchus weevil was significantly higher than the average
hardness of insect prey in the same habitat and mean bite forces of local lizards.

The four candidate compounds of the weevil identified by GC-MS (ethyl propyl ether,
diethylene glycol, butylated hydroxy toluene and cadalene) had no known toxic or
repellent functions against the vertebrates.

These results reveal that the hardness of aposematic prey functions as effective secondary
defense, and provide a framework for understanding spatio-temporal interactions between
vertebrate predators and aposematic insect prey.

# 4¢3 (keywords) : Anti-predator strategy ( I+ ##+1]) , aposematic colour (& s 4 ) , hardness (A &) ,
Japalura lizard (#7% $ =< % A 47 ) |, Pachyrhynchus weevil (z% % % # £ ) , predator-prey dynamics (¥ =
—44f @2 3 18% ) , secondary defense (=t & ) , Taiwan ( %)

162



APLI
FU# B0 5 FUBh LK ST ORI AT L 2L g

Study on swimming behavior of Acanthopagrus schlegelii using animal

track system

FRm -~ Efa s FI R
Kuo-Wei Lan™ ~ Hsiang-Hao Chang -~ Pei-Chen Liu
Rz 2835 FRE 2 FE%F# 585k (National Taiwan Ocean University
Environmental Biology and Fisheries Science)

2 #1 (Acanthopagrus schlegelii) i -3 % 5 &, 2 f;_s,,a;, BAELS TR A TET P
’ "—"’?’ﬁgé FoowE R OB, 5 BT AR g1, RHEMAGR ZBER
W‘%%Fﬁ*wwpi°*Pia wé@w%ﬁﬁkﬁﬂzw\mpa%%»a
PR, S - FE S kY 2 TPl VR FEMEE 2 7380 MY
Fegoss ki @ Al PVC § 9§ R 1 5 PVC 293 2 387 5,9 %l
PR Y 5 30 A48 e

R SR R AR A U RS IRERP- TR B Rl LN SR RN N I A 8
:%i&wi:? we %%—.éﬁ»;*aﬁ%/ BT A D RANORE LIRS BN RSN
T o ’ﬁ;t%_,sﬁ.%fim]*i T RFLAGER Y AT H T 30% A R RIS B4 L
EH AR RIMZ HREFAF L2 b2 R EA k- BT 2 4
—‘,‘; o

M43 (keywords) @ 2.4 ~ P54 (7 5~ B4 Lt
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R Y Nl A T
Evaluating effectiveness of imperfect Batesian mimicry using native and

alien avian predators

Yang Hsin, Yen Shen-Horn
Wz @L< 54538 & (National Sun Yat-sen University, Department of Biological
Sciences)

B B AN Y G0 (model) 2 45 (mimic) 2 B R S 0 E R
AR 0 R P T R ik SRR M TR R R o R R R TR
BB & F fu 2 (polymorphism) & 7 — 3% ']i(inconsistency)ijfwﬁ Vi Mg OfIE o B
WA Y Y 0 ERERYGILE AP iR £ L VREF 0 A LB F ARG
FEARY A EToAp DO R R (e ik o XA AP BT R FIG ARy L bl
FRE G RBEREABOLHE G oA F IR BT ELT R TRFYH
WAy o LA SRR Y kLA 07 g v 2 (unpalatabl) o £ F SUE @RS 17
LA e FIR A PIRAE RS LT R ERAE TR > &2 T g B v PpE
PARRF a3 HRF 8 F c FIGHHRAZLPRZTEAEELN I piind TEHJR
Ao bR G ERAT RS EREY WL e IS o Flp T oH
Kok b du p einicdhd BT ¢ R E A 2T o

AFETAPERSER G AL AL 55 0 PP N B ITL N RBE N
R*PZPAFIPHRAKRKZ AL FH I PAARRR RS > LF €7 EH L
oo R FRAE R LHPEHEHI T FRAS SRR AL Lk 0 i§d e
PS5 FR EPPHE T ZAR G AF AR DAL 5 R R EAPLF
TfRY EARRgE R M fAS TR Y EHGEE T g HE A AT S PE

PR HRAFHAPES AR IS ERDRT FH I
o PIEHT PR G hEEY ERMARZ AT FAE M S I G2
R RER AL E AT B2 A T .

Y
e 3E

R 4227 (keywords) @ # % # #% i (Imperfect mimicry) ~ % i |+ (polymorphism) ~ & & 3|14
s (Seasonal Polyphenism) ~ P % %% i (Batesian mimicry) ~ p% i; 4 (Satyrinae)
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o TR A_F i 1 ARE B R G P AR iR R ?
Will nocturnal spiders use visual signal as species recognition cues?

eI A Y
Min-Yu Lee, I-min Tso
Lax 54 &5 % (Department of life sciences, Tunghai University)

mp AR ARERELE § 0 F S F o blAeR SR R s B2 S fE T
BB W ARFREEERE Y 0 ¢ FREIEY C RB U ERSEY > ep o d s
Bt (T ek AT € I AR EMBLE TP RIS o BT & hbekk P # DK
B AR a2fe bR SARREFS FFARLAPETDIpI &
fps 4 > REITrE G R Ak e o m AT F BT bRV %ﬁd %
TRF DD EFFAT RS o Tt B R TR AT I AR Rk
A AFERORE 2 - o v FF B %rek(Heteropoda. venatoria) €2 i§ ¥ B %rix(H. simplex)
AT R AP ek 0 oA bR B R LR RFH G R ERE 0 A F AR D
AP axDEAHGEING - LR chd X FA REN AL AT F 5 5B
W kYR o R E SR O RN HE YR A B2 TR
Fd FAplieadigy R ARG X RERRA P RBUELFL I 6 o NRHF
BERNG XA ARt £ R F e E B U I R 0 Rawpite R
BRPE o M S R fEa BAME R G A RS 513 Ak B B Yrekatak i
TR ERRELDEL > Frpt i E 3 ’%"i’%ﬁiﬁﬂ%d% IR A W
ATE Y f;;_:FL’f ¢ rrBaE MR R R > AW —%‘ [JERER AP SR kR A e
B oo
R 4 (keywords) @ v §f % %rkk(Heteropoda venatoria) ~ f§ ¥ % %r#k(Heteropoda
simplex) ~ £ &% 3 i * (Heterospecific sexual interaction) ~ 4%*f 2t 55 (visual signal) » ~
#8738 (species recognition)
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Foraging Behavior and Feeding Habit of Adult Blackbirds and Young

Birds of Black Crowned Heron in Donghai University

oo™ s P4~ BT
Yu-Ru Lin™, Yi-Ru Liu® and Bo-Wen Zhang
L5~ 524 &8 k(Department of Life Science, Tunghai University)

%%@%(&mmmwmwmmmw)&éﬁﬁgé’?ﬁﬁﬁﬁéﬁﬁﬁiWOQ
RTER TR R E R AR 2 BB o wiT 20 & 2B B AT A 4R
RERGEROTRE > GERE - 2FF - LR ALIROSE - BN EF LA
LafFERaiL™ 80 2 P « 2 TBRISHY ik B AL aPALS
FrbdbBs b2 PEIFF L8 Ay 2017279~8"5p 5%+ 7~084 4%
SEPN O BREELFHE A0, 8)N L EL > FERAINLIS YDA E: 15
X o fep 531858 5L 2085k % 108 o ehrE - B E B E gk
F o Pa B P E LSRR F (B8 S RF=#) 5 2 Wilcoxon rank sum test #
Bl REI L EFNAE AN EIEELEARFLE L e M FAE B
BHEOA P TRARIELIRDERR o A BT X E LRGP
#c > 2 Pearson's Chi-squared test iR » = 5 &2 % P8 3 EEH M » 2 5 1 R P8k
B2 EIRBBRGRP -

B 4 3 (keywords) : 2 % f+ ¥ ( Gorsachius melanolophus ) ~ J. & 7 & (Foraging
Behavior) ~ & {4 (Feeding Habit)
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BAS B AR RBE Y

SEEF R A R
Fr R EA R 6Ok ARRTILTATRAL Y S

BABS i A W2 ERGEAM > J VDR T2 THET » BLE ik
TERFLEPE 5 2 BTk o TE KR 4024 54 5 1830 pFA &
A BRAIT S £ i AR 23.0~233°N 24 SRR S 1185~119.2°E > if
FritusteBi i 40423 60 R TELE s TEEE RFELP AT
G AR 0 FE R 5 23.3°%~23.4°N 5 118.2°~119.2°E ; 7~9 " a3 P { #&:1TH »
=% 9 233°~235N; 118.8°~119.3°E % i -

39" A K Sm-kAmipi@ 2 ~#F > 230 St 812959 pg-at/l B F o K2 v
3% ¢St 9¢720.532ug-at./l ; B2 A F 301 30 St 18 41134.324pg-at/l BB 0 =
2. % 5iplsken 111.622pg-at/l > & AR 5 2 590.000pg-at./l ; 5 Bz~ % > 1237 St.7h
88.791 pg-at./#. B > &2 5 97 St.7 174459 pg-at/l ; #f LB A2 37 St. 8 ¢7112.000
pg-at/l &% > =3 % 77 St17107.692 St.19 000pg-at./I -

B 4 5 (keywords) © & % 5 *¢ & (Scomberomorus commerson) ~ j# 3-(Fishing ground) ~ 4
/3% ¥t (Taiwan bank)
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TR T TR T SRS 2 RER 2 A F R ¥
AT XE
Whether visual information about opponent familiarity and

aggressiveness influence fighting decisions of Kryptolebias marmoratus

FEE* N 25 450
Hao Chen* and Yuying Hsu
Bz o @ d~ 54 &9 % (Department of Life Science, National Taiwan Normal
University )

Fod ¢ 50 L} p LT RA P e Ad PR ST A REDBR B
FEYEBHLTEFRCEFGFL - R HIREDREBH > o HREDREB
%ﬁﬁﬁa‘ BB o ALY R EFTHT R G AME AN FLBER AT
ﬁi E & Ry o Fl AT T M AR & (Kryptolebias marmoratus) & F % B 48 >
FEEFREFT A H th PATELRERZ HELLFPRANPE - PR B
“g}’;ﬁﬁé} AHAEEIREFIAAILE o AR LA IS - T RS L BHE RANE
F2 5B B A BHEFARPRBEEH I s F L BEFR AR
#POEHARE ‘W%”%iﬁaﬂﬁ’%%%@%?%%ﬁ%ﬁ%ﬁi%%ﬁ
BomZme HRESZTREDRES BN 74P FLaFrLid o LiEES
B TRERTFTAF BRI FRPHAFEEINRE L3 LGERY
*J*'S—\At‘l 4»_};7_ '«L—:’t- ; %JL 7&. ll?”w o

B 42 3 (keywords) @ # M {7 % (Fighting behavior) ~ 4R % (Vision) ~ i %8 y#: (Individual
recognition)

168



5 PRk Bl

Number sense of fraction in cuttlefish

HWeF L RfE g g el BB
Hsu-Jung Lin%,Li-Yu Lin?,Yi-Huei Huang®Hsing-Jia Hsu! and Chuan-Chin Chiao?
1@ 37+ 4 3 3 %7 & (National Hsinchu Girls’ Senior High School) 2 ] = i# 7 =84
i1 8 k (Department of Life science, National Tsing Hua University)

R ;; REEREIFOME af b Dt 3 AARFFLLE LI o H Y
B A R ﬁm 2 THE, ARk o A g PRI T SRS R HT §RRE G Bk
B RATERN AT ) oom BB R AA 7 45 SIS iR 4 A en
AR EARS > FRRAREA A AR o F PR LR o AR L RIS RVE TR
Bl A3 5 Al 0 MR BRI Al AR 2B E S R
P ERAF S REHA A KBS AN AL R T AAEF :f:«**'%;-lvsls
Fr 15vs2 FER T LR o P A HFRENE LBl > PEFERLIE IR
EEER BT ERF P AR - FRFR S W2 W4 0 B8 PRl R AR AP 02 o

R 4 3 (keywords) © &k (number sense) ~ # & % % (forage decisioin)

169



AP18
WEFFMHRAFERL Y TR FFES R ARE T SRR ROk
Inaccurate discriminatory ability of predator may mislead interpretation of
predation test for aposematism and mimicry

TN
Shu-Hao Li & Shen-Horn Yen
CIRAGNIES S
Dept. Biological Science, National Sun Yat-sen University

PR AL B TR A5 B R P Te fRehdn S R4 G TAR B 0 AR B AR dw
g g; By¥dmmn 4t o REFL A J%E‘mf&m;fﬁ_,ﬁf B oMt X R
B lﬁ#@ﬁmﬁmﬁwﬁﬁ°qwkéﬁii%ﬁaﬁﬁ%fﬁiﬁ
me% pﬁ%ﬁaiz%rmWﬂ“JiéAwﬁ“g Hegs] > SpL
20 xﬁﬂ’ﬁmj? EE G T RSN R ,g;ﬁz %;z?_pé‘.@ B A A E
chi v 2 ﬁ(Mlcropterus salm0|des) T E RS K LR fé iR RS e @
ek b oo R A Et L ﬁia? Ao FE FERAR A N = P ﬁ;é o F]pL A A
4 w&mﬁ/%mﬁﬁéwﬁfﬁ R - B SR I N =Y )
kﬁﬁilkﬁﬁﬂ/ﬁ#ﬁxﬁﬁ Tiedcdn & F I 44BN S ol st
BREFR o BEFRTRMI HwEc 2R AU R P AT
HEAES 0 E R BRI R T o ST e - AR R
o A v BT g my 2o FER Ry PR A v R AR S TR
R ¥ Eé’ﬁ FH SR gy e o

I®
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To explore the distribution and utilization of black kite Milvus migrans
foraging habitat in Pingtung
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The influence of winning and losing experiences on animals’ contest-

related behaviors, physiology and life-history strategy

PEE Y Em s F AT et
Yu-Ju Chen, Yu-Ting Chang?, Yung-Che Tseng? and Yuying Hsu*
'mz 4 AR g~ F 4 &4 & (Department of Life Science, National Taiwan Normal
University)? ¥ & 77 3 Flm?e &2 48 4 3 857 7 #r(Institute Of Cellular And Organismic
Biology, Academia Sinica)

The pace-of-life syndrome (POLS) hypothesis proposes that animals’ behaviors, physiology
and life-history strategy are correlated. Individuals that are more aggressive and bolder are
expected to eat more, grow faster, have larger internal organs, have higher resting metabolic
rates and reproduce earlier. Previous winning/losing experiences have been found to affect
animals’ aggressiveness. This study tested the POLS hypothesis by measuring behavioral,
physiological and life-history traits simultaneously; and tested whether winning/losing
experiences that affect animals’ aggressiveness also influence contest-related behaviors,
physiology and life-history strategy. The mangrove killifish, Kryptolebias marmoratus were
randomly assigned to three types of contest experiences: (1) winning, (2) losing and (3) control
experiences. Fish of every experience treatment were randomly assigned to test short-term and
long-term experience effects. The preliminary results are: (1) that fish with higher levels of
aggressiveness tend to be bolder, have higher motivation to eat, and have higher levels of
routine metabolic rate; (2) that there is a significant loser effect on K. marmoratus’s
aggressiveness; (3) that the relationships between fish’s aggressiveness, boldness, feeding
behavior and routine metabolic rate are not influenced by fighting experiences. The preliminary
results suggest that the relationships between K. marmoratus’s contest-related behaviors and
routine metabolic rate are consistent with predictions of the pace-of-life syndrome hypothesis;
and these relationships are not affected by fighting experiences.

i 42 3 (keywords) : #+ P 55 2% (Fighting experience) ~ 2 = # 3 B i (the pace-of-life
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Different spawning mechanisms between Acropora and merulinid corals
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Lo Ly s % 47 (Biodiversity Research Center, Academia Sinica, Nankang,
Taipei 115, Taiwan)? ¥ & 57 5 fad # 5 R4 B%/~ 1 4 ¥ L 8§ = 4 4z (Biodiversity
Program, Taiwan International Graduate Program, Academia Sinica, Nangang, Taipei,
Taiwan)® & = 4 4 fr =< § 4 & $14 i (Department of Life Science, National Taiwan
Normal University School, Taipei, Taiwan)

Synchronous spawning is a common phenomenon in corals and has been described in
many regions of the world over the last three decades. During annual spawning events, multiple
coral species spawn together over a couple of nights, usually after full moon. However, the
actual regulatory mechanism of synchronous spawning among conspecific corals is not well
understood. Here, we examined the effect of moonlight (presence/absence) and different
temperatures (26/28°C) on the spawning timing (lunar day) of Acropora hyacinthus and two
merulinid coral, Dipsastraea speciosa and Favites pentagona in tank experiments. Results
showed different spawning behaviors between A. hyacinthus and the two merulinid corals. In
the control treatment (presence of moonlight, 28°C), both A. hyacinthus and two merulinid coral
spawned. In the absence of moonlight treatment, A. hyacinthus did not spawn, whereas most
fragments of the two merulinid species spawned synchronously. However, their spawning
timing was 3—4 days earlier than those in the control treatment. In low temperature treatment,
most Acropora fragments did not spawn, whereas fragments of the two merulinid corals
spawned synchronously 0-1 day later than those in the control treatment. The different
spawning behaviors between A. hyacinthus and the two merulinid corals indicate that they may
use different mechanisms to regulate the spawning days.

B 42 5 (keywords) : F # # 78 (Synchronous spawning) - b3t 3 3 (Acropora) ~ ¥ ¥ #
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Altruistic allogrooming in anosmic mice
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Yu-Shan Su and Tsung-Han Kuo
Rz g ud SR8 79
Institute of Systems Neuroscience, National Tsing Hua University

Animals perform a wide range of social behaviors. Understanding these behaviors could
potentially provide fundamental information about how animals survive and reproduce.
Allogrooming, which is believed to play an important role in facilitating positive social
relationship, is a widespread social behavior that occurs throughout the animal kingdom. This
behavior can be interpreted as an altruistic behavior because of the groomers facing several
immediate costs but without any benefit when performing allogrooming. Altruistic behaviors
have been reported in multiple species, ranging from insects to primates; however, without
proper model organisms, the molecular mechanisms and neural circuits behind such
complicated behaviors have never been explored. By using resident-intruder assay, we found
that blocking mouse olfaction not only decreases aggressive behavior but also induces
allogrooming behavior without significant change in other social interactions. Changing the
texture of groomee’s (intruder) fur by covering exotic materials, like mineral oil, significantly
enhanced the allogrooming behavior from a groomer (resident) for hygienic purpose. We also
observed increase of stand time in groomee during allogrooming, suggesting groomees are
directly benefited from this social interaction. Our study showed that allogrooming in mice is
altruistic and provides us a new platform to investigate the biological mechanisms of altruistic
behaviors in the future study.

B 4 F (keywords) : 4% 7 % (social behavior) ~ 32 < {= % (allogrooming) ~ 41 # i &
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Reproductive strategies of male and female Formosan macaques (Macaca
cyclopis) and human interactions at Mt. Longevity
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Incubation Behaviors of Captive Mountain Hawk-Eagle
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The Study on Fishing Grounds the Catch Per Unit Effort Standardization

of Priacanthus macracanthus in the southwest waters of Taiwan
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Reproduction and Age of the Trichiurus japonicas and Trichiurus

nanhaiensis in the Southwestern Waters off Taiwan
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Diet and foraging strategy of the Formosan hares in different habitats
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Courtship behavior and ecological habits of mudskipper
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The importance of parent’s winning and losing experiences on offspring’s
behavioral and life-history traits
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Do microplastics lead to higher mortality of barnacle larvae?
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Green Turtles in Lanyu
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Size may matter: reproductively motivated behaviors in Philotrypesis fig

wasp (Chalcidoidea: Pteromalidae) associated with Ficus benguetensis
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Wong Da-Mien?, Anthony Bain®", Shiao Shiuh-Feng?, Chou Lien-Siang*
WA B4 i Ee g4 2577 0 (Institute of Ecology and Evolutionary
Biology, National Taiwan University ) 2B = 4 % < & & A & % (Department of
Entomology, National Taiwan University )

Body size, may naturally reflect fighting ability of an animal, which is also the cue
commonly used for assessment by contestants. Costs associated with fighting theoretically
favor the assessment of resource value and relative fighting ability over indiscriminately
attacking all opponents. To explore the male—male competition in fig wasps during their mating
period, two reproductively motivated behaviors, i.e. fighting and sheltering in Philotrypesis
sp.1 ex. Ficus benguetensis were examined. Male wasps were categorized as aggressive if they
initiate fight or passive if they were beaten. Aggressive males have significantly greater head
width and less injuries than passive males, suggesting that aggressive males have higher
fighting ability than the passive males. Seeking protection within an empty gall (sheltering)
decreases the risk of being injured and thus may increases the survival rate of an individual. No
significant difference in body size can be found among mated and unmated males, implying
that there is a similar chance of mating success across the spectrum of body size. Also, smaller
males tend to adopt a nonfighting behavior. Consequently, fight initiation depends not only the
body size, physical traits such as mandible morphology and injury level will also be considered.
To summarize, the biggest males are the best fighters but size is irrelevant for mating acquisition.

B 42 (keywords) : z2 & = 254+ (male dimorphism) ~ # P 52 (fighting behavior) -
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Dominance in fragmented and disturbed habitats: getting ahead of the
game?

o R G
= o @54 n88 7 i 4 58873 “7(Institute of Ecology and Evolutionary Biology,
Nation Taiwan University)

The trade-off between colonization and competition describes a possible mechanism
allowing coexistence between competing species. Superior colonizers may gain an edge by
exploiting resources in virgin patches earlier, where resources are abundant and competition
pressure is low. In contrast, superior competitors dominate under direct competition via
interference and exploitative competition. The balance between colonizers and competitors can
be mediated by environmental change. For example, habitat fragmentation and disturbance (e.g.
destruction) have been reported to disproportionately suppress superior competitors more by
reducing their current occupation rate and freeing up more patches for colonizers.

To test the hypothesis that dominant species is equipped with strong colonization ability in
fragmented and disturbed habitat, we use two ladybirds co-occurring in patchy agricultural land
in Taiwan. While Coccinella septempunctata is a well-known strong competitor, Cheilomenes
sexmaculata seems to be more abundant in Taiwan. We will test an index for colonization
ability using y-tube olfactometer with three odor cues: 1) aphid, 2) aphid honeydew, and 3)
infested plant leaf. We predict that Cheilomenes sexmaculata can better use these cues than
Coccinella septempunctata. This study will provide a pioneer evidence in arthropods that
examines the trade-off between colonization and competition ability in fragmented and
disturbed habitats.
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Effects of 17a-ethynylestradiol (EE2) on social behavior of the clownfish

Amphiprion ocellaris
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%ﬁ@’z%iﬁ, GFCHE S oAb s o ARRRMA F A= B
- A pe b 'rﬁéa_—*“' AR F o AL kR0 30ng/LEE213: F o
- E‘[Jr”ﬁ“f Frﬁﬁ,a—,—éxﬂﬁiﬁ o TR FEAPHEHE LT
AP RIER ﬁ/ag,&ijﬁé SRIER 7= S .‘:‘ﬁk%;&?'ﬁﬁ&?@m%\nq‘ S HIEF R ALE
7 & ?%EJ PR TR B AFAFec®  BEiPHRES s ReF L8 - &
o X BRI OEE2 &Y BRAABAMEE LR kllﬁiﬁmﬁrﬁﬁ:&*ﬁ BE R KT
EEz?kng *mwmﬁiéa\ﬁmﬁigfﬁvﬁn °

B 4 F (keywords) : 4 1 & = #gjjr % (Synthetic estrogens ) ~ P 4 i& F 4f = B

(endocrine disrupting chemicals) ~ 17a ¢ *A¥g= f% (17a-ethynylestradiol ) ~ p% 3275 7% .
(Amphiprion ocellaris ) ~ 4+ € 7 5 (social behavior )
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5 ¥ B T3 A5§ (Kerivoula furva) terf 5 #p e p 4297 ~ REF E# §
FlZ 2 E 8
Day roost use, nocturnal home range and habitat selection of Dark woolly
bat Kerivoula furva in Wushin keng, Taichung City
R R C N N PE8 BN FT

Li-Yue Wu?", Yu-Sheng Lin?, Jian-Nan Liu? and Guo-Jing Weng*

TR BB A F 4 &5 k5 7 1 97 (Institute of Wildlife Conservation, National
Pingtung University of Science and Technology) Wz EZ T 5WTEp RTRE T
7 #7 (Department of Forestry and Natural Resources, National Chiayi University )

JEFTFRFAINAFRAETERPID 2V S8BT EFABERL P £
zﬁﬂéé%mﬁﬁvﬁ?%4@Wmﬁﬂ,ﬂ+b RV ERANKEG Y
Moo j\/pvi P enh R $5 4’»;:?‘ s e ’I‘i“-“"’f Fa5% " s ﬁv%]%] R

T e R 2017 ETY 29 s el RS FREHET 1382
g0 2911 ﬂafr_g*-xm R (- il%?'rig%i,l‘x 238 8 A) ¥ 28 At g
Rl o LA MT RS NedkE Eopenp Eer It hR o Y ARF TR AR 48
B EFRE- Kz AR BRORFERER THE LRHAFEREX Y
@ﬂﬁuf?ﬂ’ﬁ@wjﬂm@Mcp,ﬁﬁ%@lfﬂmﬁﬁb*%**~¢w,nw¢£7F&é%
éwﬁmiﬁﬁﬂ'ﬂoﬂ%fﬁﬁu * R 9&é?n£%¢t!“ﬂﬂ%% RgT
FAHE 2R T EBEL TG R DLFR - 5B B2 D E 8
PRt dgs R w A S A 0 Rl &Tzﬁ:éﬁ%%ﬁilp* SRTEIRES S
EEEaoL R o

M43 (Keywords) © & R T EHL = & T ALEH
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AP3¢]

IR I AR CU TR e B S S

Effects of Saponin on Nibbling Behavior and Lethality of
Aedes albopictus Larvae

LR 2
Ze-Yi Chen?, Chung-Chi Lint
YRz E e 4 58k (Department of Biology, National Chang Hua University of
Education)

6 &paix(Aedes albopictus) & 4 8 ¥ Lopdidx > dfg @R FE B W pE L
20 fEri L oA o DM o A ARAR 0 B S S RPN RS Ishl & PR - o
2 A -EF L2 EF o wd AR BB BN AT B F AR
WML Aa- ki, ¢ e By iz inr - BHEER™ o &
C Ry A B AR RER 2 #—%Tm&,FK,F FER O FE R F O
%%;J-r v w88 % k& (0.125% ~ 0.25% ~ 0.5% ~ 1%) a2 18 e ARpadx s B o kIR
AR BB RR AR X 05%m”ﬂmaﬁ’£&‘%£* Hu@ kR % 0125%k

1

oy ;samtw

4= —\c = ‘:ﬁév ok ﬁw TR e O T

oA FREFTFAEYEFR RN E . ARG FFRY 0 1%E AR
BWHBER > LT 5 032h » @ 0.5%22 0.25% LTso4 %] 5 0.89h ~ 4.59h ; 0.125% ]
EREEA N ) PR R T ARG ERE F Y AT R R Aok
340 RaapE ey ﬂ?’—aﬁx%ﬂaﬁa‘%% R g o TP EBHL D E o e
CR AR R o PR S ET ra F D R B e G0 FEF EF;}ggm:
MR- BB ALABRAB SN AT A2 E T Y B 3 o e E

o Bt AR ERBE Y o TR E W B e d P kGdapionk > L RELE-

HFE g e

R 4% (keywords) : ¢ %t saix(Aedes albopictus) ~ 24 & (Larvae)

> H —% (Saponin) NS \:15?;
i%‘i?%’(Nibbling)
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AP37
R S
Interspecific food competition in Poeciliidae fishes

ER R
Jhih-Sheng Wang*and LingJiang

Bz g5 7 4o~ & 4 5§ k& Department of Biology, National Changhua University of
Education

i ® G Ak @ wwwﬁ’éjaﬁ eh@ f Fiha A4 L L S
¢ F RPN A P il 5 A o 34 % #kPoecilia reticulata Peters, 18592 & ix 4.
Gambusia afflms(Balrd & Girard, 1853)F 5 {-gf-fLPoeciliidaesii~ & » ¥4 5 %% ¥l »
e ﬁ’*éﬁﬁﬁﬁ‘§ﬁ'ﬁﬁ%a@vi’waﬁﬁik%iﬁﬁ@ozﬁ
F“*ﬁ%wmp"”ﬁW%Wwﬁéﬁ4m4&v CEE ARG AA o AT R R
/F 7 P—»meif Fﬁg 'f'!l ﬁ*ﬁ:g"a’ﬁ‘i—’\‘ ’ u%g >l %é,ééﬁniﬁlbi /E%E’é’: » B
amisnT i LR T LY E AT H R FEwT SRR B —ﬂF‘f B 5 A L PR
‘é" BRI CEE TP PRSI RL oA AT R R RS FRER I

Fix ‘ikﬁﬁkampmﬁf"*gT“ﬁ R RLPERRE AR S AR g;aw H B~
BEFEOPEFERF T AREFHREY > FRERITALEIETTHNETE > BT EFR
"”»%igaw%mﬁéo#F{BﬁA%ﬁﬁé’ﬁﬁﬁﬁﬁﬁ’fﬁéﬁﬁﬁ
B EEFF A2 > P a R PRADPIEH IR EL AU AR DPE
R HEEH L BE

R 4 3 (keywords) : 34 & 7<#(quppy) ~ @ i 4. (mosquitofish) ~ = 3% (sympatry) ~ 4. %F 7
% (fish behavior)
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AP3§
AREAIREGELEAYFE T

Breeding Behavior and Larval development of the Anemonefish
LY S A 5 - R RS
Ming-Chung Cheng *, Yu-Ying Jiang , Yuan-Shing Ho

KA R AT A IRA X4 57 7 ¢ ((Eastern Marine Biology Research Center, Fisheries
Research Institute )

b2 LR ﬁ’“”%ﬁ?ﬁf¢¥%“?9m%i%ﬁ
r-]L)\,iﬁ&/q)?‘{,,d» zl-"l »é\_;g,. a_@hx.,»,jiﬂé%%éojﬁgﬁg
’ﬁh‘c%]‘i‘%‘ m#i'rkt’»‘"pt,&r%ﬁ ’H’i@’y":éﬁé" ’ ,__é‘t%,afvt‘,azg\%}:.&”g &

A

ALEFZEF AL - BACPFLEF A RERFANEELZTE A F A
BEE3~8 B BT GRLNRIAFE > BATRPEL X2 P RL
EE i U H* UM S ALICI NN Y e %”"‘%éﬂg%?ﬁ*‘ﬁ; Pk e
Mo > #2300 Poeigpgsd foe fE ) 5 120 ~ 240 um 2 #h A % B 2
EER h 2 A AR R Z5~108/ml> AEJI S 2L 54 € L":—ﬁrg‘]L fs 65
SNCEES 28

Ré 4% 5 (keywords) @ B § 4 (Ornamental fish) ~ # 78 {= 5 (Breeding behavior)

S AE R
(Anemonefish)
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F RS Y REAR S HEERS ZPF
Effects of seawall types in Gaomei wetland on the spawning behavior of

the land crab, Chiromantes haematocheir

Hosia* LB 1 B HAT
Shih-Han Lin*, Yi-Ching Cho, Chen-Hen Wang and Hui-Chen Lin
74~ 524 &8 & (Tunghai University, Department of Life Science)

AGEREF EHF P ARG S - WP W RERT L EREF AR &
MR AT EAARERZ - BV A RS ES D ﬁpa; ¥ 2016 & 7 % %
ERERM FEFORPREALVESR > F ALY 315X S F R
PR E > A E rrp B UEERD I RFARERICAREFES > ERY 70
ri@%ﬁﬁﬁ&’ r‘T*ﬁ WART T A F R TV a0 BB g = iR 4 Bl e 5 fE7
‘f‘%i}%\q/} @ &3 $%$4mﬁ B A BB ']L"’féz" i’i’—'/}\‘ﬁi’f e i@"gf“* o 2

é"*%/“%‘g—f"’ ”‘f;.v» 351&"””&")&%‘“ -Fb’ﬁ};:’/“fﬁ\q/} E ] ’\"‘ﬂﬁ
A SRR ARN S I L RER &r“/miwmfrﬁ%l CE A L T
Vi 2017 & 67 3 10 T PR o BRI FHT AT BN E ko T :_;E%J"l?*i%l%
?%;ﬁﬁ BB SHHERA AR OER oSS o A h A SRR

NERJTEPEEROESR o L FHRESTITL P BBEEA B R R DR R o

fw Y ﬂ s

B 4 F (keywords) : % # /&3 (Gaomei wetland) ~ ‘= A i &* #(Chiromantes haematocheir) -
7% %k (seawall) ~ 8 % (spawning) -
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APA(
AT 2B R BRI L FARER P T
Behavior Observation of Borean Orangutans after Activity Space

Conversion and Enrichment Providing in Taipei Zoo

Bifode M FRE R gRA RS § B RS R SRSk T T A
Hsiung-Ting Kao #, Wei-Cheng Chen? 4, Yung-Jia Guo® 4,
Chung-Hao Huang® 4, Frankie Shen! 4, Hsiao-Wei Kuo*, Szu-Lung Chen?, Eric Hsieh-Shao
Tsao*

LFEL g4 &4k (Department of Life Science, National Tsing Hua University)? & §F <
g4 F s & 4 £ 5k (Department of Biotechnology and Animal Science, National Ilan
University)® 4 &~ & 4 & #5 * (Department of Life Science, National Dong Hwa
University)* 4 # 3 = # 4 B i% 7 #2 7 ¢ .= (Conservation and Research Center, Taipei Zoo)

A 2ESFETATY o EE 8L B AL BEAB32) L AR
FAE S ERS PR BRAA W R Y Sk B2 5 2017 &GS BB
EATH - BB ARARMOPF L X LATRS ERCIREEFIEE RS B AR
72 B ens R A A Tl F R ARG e R B D
A i?}ﬁl[%#’ﬁ“m?ﬁﬂﬁgg BREEFER - P HAAEHFEIFSIAREFLE
)
3

LR R BT L WRE R PR o A P 4 read A AV O B VR B AR IR

BRI b7 o 0 @ ESNE LRGN SRR SE Bk 7 5 b
A u,.Je)g ToRg g LA B o Al BILF G %’Ejl.:&%@ﬁé‘b b xoag E ﬁgwmliﬂ

BERRE o A AR AR AR AR T PR FENES S TR R
T R B REAREE Bt RN F AL TG PR R > LIRETRE LR
od AT IR R A LR T IO . 4\1]“?,0,1@@ ml%]?q_]mr{i?:}gﬁo¢’]‘§
NF LR MRS NHEBR R O I RREBEE LI BTk 0 @
P BRROFIPRERBHAFZ R @Fi m@ﬁﬁﬁﬂ%’#w%ﬁ%
dﬁ%ﬁﬁiﬁﬂ%ﬁ?é’kﬁﬁﬂﬁﬁﬁﬂﬁﬁaﬁﬁﬂ’&éﬂﬁﬁﬁﬁ%i
R RV lgtﬁw}aﬁv’r B o

B 4 F (keywords) @ =+ 2 (Orangutan) ~ {7 5 £ % * (Behavior enrichment)
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AP41
Tt g h 7 5 B

The Effect of Surgically Implanted External Tags on Eels
LSS FINES L N S 8 AN ok & N IET PN T

KA FERATAINAE A 7 7 ¢ (Eastern Marine Biology Research Center, Fisheries
Research Institute, COA, Taiwan)

R F B A A R E (Pop-up satellite archival tag, PSAT)z /@& 4 » 77 e &
F AN G AR R A PR Y R e R SR ﬁ%?ﬁ@ﬂ?ﬂﬁf%%
3 E (pop-up satellites tags ) » BB B N e B BLaE AR EE L 0 A%
AR REE LT G WAL LS 7L g g e B AR L%%
AU # s ) fF k38 B (Pop-up satellite archival tag)fie & »+ p i\ﬁ& o TRREZMAT R
mfgr%ﬁ’:?a”?%””‘“’ e gkrts 0 ) pF ~ 3] pF ~ 12 /] BF ~ 36 ] PFe 57 /] B A WL
BEERI0 A4 F3ALRLHEIRFENFZHEY > J‘lﬁ%‘i* Retp i > T4EH
ﬁﬁﬁ BEFERRREE G o epin 20 B BRRPERERE L HKE

TRREEE S H K 2 g, IR T B Rk ;ﬁé#ﬂpa 2 @ Westerberg

ﬁi W B - % 57 > @ Jellyman and Tsukamoto #2387 2 A ¢ S {Ea: 4 - B2
{8 1% 7% 7% > Westerberg %ﬂ;%%w; BWAG T A ) > BRI ERERRE > BB AI XN 2
B s Tt im B 7 Lz B VYA N - B PR [ B T e e R E

= a%:t*mp% %«%ﬂ—Afyﬁ,&.i[%iﬁiznﬂgﬁ;;g1gl#ﬁ‘i LR B )R R
BRI = 2 A5 .

M 4t 3 (keywords) : @ 4. (Eel) ~ #F 374%2% % (External Tags)
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~ [\
fd

eyl BEREER D E TR F LR

=7 -

Mother-infant Behavior Observation of Borean Orangutans (Pongo
pygmaeus) after Activity Space Conversion and Enrichment Providing in
Taipei Zoo

Al SRR PR b LI S L SRS L] a1 A R T
Frankie Shen*, Hsiung-Ting Kao® 4, Wei-Cheng Chen? 4, Yung-Jia Guo®*, Chung-Hao
Huang®*, Hsiao-Wei Kuo*, Szu-Lung Chen*, Eric Hsieh-Shao Tsao*

VFEL g2 6444k (Department of Life Science, National Tsing Hua University)” & fF ~
§ 4 g b 4 L5k (Department of Biotechnology and Animal Science, National Ilan
University)® & &+ & 4 & 5 * (Department of Life Science, National Dong Hwa
University)* 4 # 7 = # 4 B %5 # 7 ¢ < (Conservation and Research Center, Taipei Zoo )

B L RSB E 69 An e - pd EBEY > adrd 2 hp
7 ﬂwpwaésﬁﬁ%w~tﬁﬁ’ﬁﬁ¢2ﬁ¢%“m£&;iém4%
(G 3}&*—*’%,& LEA) ZREMSF BHRE 2Oy B X REs > 2017 &2 F > &
FOhEESEPN TR R £ (T R (VK AR RS R RH W 1[3:4}*’7
%*°wﬁ“%4m¢ﬁﬂﬂ®ﬁa&;ié’ﬂzxﬁwség’ma%@,
P R FEMA R B R Y R o FI AT RER $2ﬁ4+¢%2@ﬁ%
—3-‘5?!711?.7\(-\@%;.;[ #Eﬁ:‘z%\ﬁAEfﬂ’_IB’?@"\‘ﬁﬁ.i’@ﬂ&"&rﬁ B Ay s R
A P ERSRAET T T L 0 BARLREFIR AR AR IR YR HF
(18%) 5 ** 3k BAE(10%) % FEEEWF £ 7 2L BHPF > VR B A F A dpae i BHIGT®
BOpERRE MEERFLRES BHRRORSE > AR AR B
m%ﬁ%ﬁﬂ@é&ﬁ’ﬁﬁﬂ—§@ﬁ4ﬁ%ﬁ%$iPﬁwmA%oaz%gﬁ
FEGMTE O LRMARI IHFL Y A RBL B RS DR e f w5
RMa&# AR oA FIR o HY REEAFARY (7L EE CE G B
+?%v~*ﬁiwaﬂ&w% $4%ﬁ*é?ﬁ;w$“£%ﬁ% B EE

’A%fg*iﬁLA%ﬂ@ ZERPBHFFREFHRE R RRE 22N R
M o VERFBA A RPEREEFETAH -

i 42 5 (keywords) : = £ j# j# (Orangutan) ~ = 2 ¥ % f*(Behavior enrichment) ~ .5 3 #
(Mother-infant interaction)
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AP43]
EH R HE AR L LB
The effects of enrichment facilities on the behavior of lemurs
(Lemuridae) in captivity

DHEEe R AR Y  HHER C sk E 4 AZES R s
CHIEH-JU HSIA?, HENG-CHI KUQ? HSIAO-PING HSIEH?, JIM KAO* and WEI-JEN
CHENG*

'Rz E g2 P Hsef £ 8 k (Department of Biotechnology and Animal
Science, National Ilan University ) 2 % RFEFAPFITIRB AV E % (Department
of Biomedical Science and Environmental Biology, Kaohsiung Medical University ) 3 &= &,
&+~ 5§65 #5 % (Department of Animal Science, National Chiayi University ) * & A #
> # % [F) (Taipei Zoo )

TA GRS G B 0 SATRAE S X SN A2 KPR
%iéoB?i%?T%#@pBﬁ%%’ﬁwaﬁ&%%‘ﬁﬁﬁﬁi%%%ﬁw,
ﬁiﬂt'&%%ﬂ4 SR ENTREE LS 0 A 2 B A 38 o R
Moo REHES O HRLE F T FP A g AR TR ERRE G Ve kY

“”ﬁﬁf%&“m@“#”*%%mma%m #%H#EFHAL L AB C Dz
BEEE > TN AELFRREEAP R EEP YR IR HEIFIEF 2B
BHIHFRBE BB EXE AR AR gig‘fvi’\‘4t)\ FaEn
WA FR MBI R b (P<005) A4k E [ EEF R G e
SBEEH A RBEOLEGE L (P<005) o Aa kB "gww@mm 'V H e &
G ORI P BRI S RB AR B F A 0 BT R ER (P<005) 5 @ Tk
B R ROE e » $HR R T R A R R

B 4 5 (keywords) @ j&j& (Lemuridae) ~ %' % it % *5 (enrichment facilities) ~ % 3 4|
* (regional utilization )
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FAF GG RLAT
Study on Feeding Enrichment and Behavioral Training of Aoudad,

Ammotragus lervia

BRI E N URANE o5 SN (RSN
CHEN-HAN SHIH **, ZI MIAO-CHEN 2, YI-MIN LAN *WEI-JEN CHENG* and JIM
KAO*
F 5B fE A & % (Department of Ecological Humanities, Providence University ) 2
)% B4 ¥ # % (Department of Biomedical Sciences, Chang Gung University ) 3 5
AR~ B8 53 2 % (Department of Animal Science, National Pingtung
University of Science and Technology ) * 4 # # = # 4 F (Taipei Zoo )

A zuh-

FHREMD 2EFFIP AL EIREE TP FFE > B8 H X F ORR o F

Qf&ﬂﬁﬁﬁwﬂ*%#%ﬁ#ﬁ’TﬁA¢~W“*§%$’ﬁ%'ﬁ%4@q
TaE pAEE (;}pggk WE A E R ﬁgzg)‘ O fé%qu‘f%’i{W IRPL B ek
AL WET-ERAYF R R BRHALFEET IR ok S
TEZE B OR Y A KEPRE 0 T ii *B*jj’fsé‘b ERE AL 0 WREE
FAEMDFA D RHE I RHEEET P %*i#c—"r('rrﬁe?ﬁéia#)mﬁ F R
REF (0T A 5) 0 i R FRAE CRER b R ] e
}%ﬁl‘%iﬂﬁz&‘.%%&akffrﬁam&}%?

I Rk "’%:é:ﬁ R BRI R LR D AR S PR G 4 o e i
ACEBHARET A APRPIEY LY X BHEY N B FaETE
B

-

B 4t 3 (keywords) @ # 2% £ ( Ammotragus lervia ) ~ ¥ % it %X % ( enrichment
facilities) ~ = % 24 (behavioral training )
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MR EBEBRPAEME S HEE 2 PEFE) A PR 2 A it

Using Geometric Morphometry in Gentalia and Dyar’s rule in Larvae

Investigate the Diversity of mineus-group

®w
Li Huang

TR AR AR LT

ErE o o U 37 2 (Satyrinae) ¢ e/ P M I7 %% (Subtribe Mycalesina)#t s & &
WP i i if S4BT en— 3 (Brakefield, 2010) » » R E#F F A T B B § Hreh- ¥
i o B0 B P (Mycalesis) > # 3 LUFEF E RN R (ML AT D i FH)AEL
s o B¢ o] R pig(Mycalesis mineus) T ] B PR sL;.“.afﬁ%éiﬁ(mineus-group)ij.*‘uTLL 7019
8 e %% 7 W B R g(Mycalesis perseus) £ -|: i B #(Mycalesis mineus) * » 8  # Ap 4t
B enenfd g (Uemura, 1985) « A 837 25 S ficha F £ fpf hpgpin o b P AR %
RoOZF &AL > ERIFU T AR A Z VR B80T 3 5 2 yEe o
eMben b B BAGES SRB o AP BURABHMTF G N o ARR
FIAAfG I Eanhi  FRABAE AL LT L A ARIEGRE LB 2
AHEE REEHE)AILFREVLE L 2 G AR c AR ARG e RIE L
BAL CAHEFUEACLARFA S ARPEHEEA L B BN PG LD
PEHLAHGETOREFEREFAN O ABFEFN ) ARGE G P EFE R
SR FEHERFEEFLT AL e NREF AR 0 FAHEN] ARG
HA B B AT o

BE 4 F (keywords) : & i# ) i & (Geometric morphometry) ~ £* § ;2 R|(Dyar’s rule) ~ /| /
% 48 ¥ (mineus-group)
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iR SRR s SRR SN
Effect of potter wasps oral secretion on strengths of mud nest

TP EME LR
Hui, Yiu Yan, Wu, Chi Lon & Dr. Tso, I-Min

Lax 4 &415 & (Department of life science, Tunghai university)
Ak R JRVaE S f@‘g"ﬁ B RAFEEAIE A Dok A KA
BEIL® A ERAYAPFALLFRETIE FELI B R K~ kuz
COAR A e o LPIL G R %H@: § SR ik arER TR B SR A YA
Btk L E R A PR T A et L AR K LA R R T
e A PAAARREFRAAIFAZREAL > SFA1HFRLEI FTRLHH
PEIES A RHEGAL T AP RG S frit§ b v s s ik £ LT A
”ﬁ*@*%iw’ﬁ“@?fwﬁﬂﬁﬁﬁ4rW»m%%%_%éﬁzw-ﬁa

IP F'Q;’ﬁiéﬁjr U*Q;&jﬁgb;g,ﬁ,/@éﬂ(ﬂ 4 rr?l“?d» > lil'&\-"ﬁﬂ; ‘iﬁﬁ:ﬁ $}§’l‘£" > ¢ﬁ

‘%“T}v\ﬁ‘i’ﬁ P4 533: B2 AR o AP idek v A R T ART T Y
or Fs?ﬁ R &R~ ek g;x&»;ar R _m}, N B R

B
N g
R PR R FFHTT UL ATHAMR > iR AT .

B 437 (keywords) © & 34 (Potter wasp) ~ /& & (mud nest) ~ ¢4 ;& 4 (oral secretion) ~
it & = i»(chemical element) ~ # & (strengths)
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BP3
LHART FR(- P BE P R B2 Y B EA
A preliminary study on the morphology of gastric mill of swimming crabs

(Decapoda: Brachyura: Portunidae) from Taiwan

T REFF E VAL
Yu-Hsuan Huang and Hsi-Te Shih
Wz v &84 638 & (Deperment of Life Sciences, National Chung Hsing University)

i Be(gastric mill) & @245 ¢ 1 & ¥ MBS Faipd o W AT HERT 1Y B
E § F* ¥ (urocardiac ossicle) sk F # 5 k5 A #f chgF i 0 3 v e ¥ (zygocardiac
ossicle) s F & 4 s LT S M enikdy o AT UABFAR T BRI MR FHd B
F#Edadr s LR o UE RS F AR T PRSI R Bl BEKT
B+ FRofEt S E S e AF R BRI R R w 0 ¥ Ad 34 B vk
279 B LKAt A MU BRI R RE - 2 S AR A F ARRE TP
HFZ R LT %ﬁ'tb ERARLE ) U s oo R AR g R O] o B P R
g e ARMAT L o BHSR S BRI E NERENRE DT FAE S S 2
GHGEFTH-

P 4t 5 (keywords) : & + #4(Portunidae) ~ 5 & (Gastric mill) ~ @ |+ (Feeding habits) ~ #.
 (Phylogeny)
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BP4
REhE N T HTE a2 BF2 R
Age determination methods in Formosan ferret badgers, Melogale

moschata subaurantiaca and its application in ecology

2 SRINE T RS RN SR L INET O AN SPER A
Pei-Tsen Liao!,Yi-Xuan Yao!, Shih-Wei Chang?, Te-En Lin?, Jian-Nan Liu*
W2 A EHHTFEP AT HE & (Department of Forestry and Natural Resources,
National Chia Yi University)) 243 4 4 # 3 %% ¢ « (Endemic Species Research
Institute )

RELCHF FEXRHDLL FI P F2 FIHREE S TP L > B
BFEAA G M2 B AFE TP e L (-) fITRESETF AL
KA ETRLEZ AR R ERLSH (D) 22 Y d 2 Rl S BT AR 2 M
B> BB R FaUT Ry (2) FH LA R AT AT ELEET
B (z)flr 2Bz ke d e TR kitrel 248 - p 2016 % 97 3
2017 # 11 " > f AR P EX R 68T AP ET P R B ERA §RRS
SELEY o P Bl LB A D LB LT HEA o 2T ST 0Bl B
LA EBY 2011686 5 > Bt 2 2812 8 5 2 a4 BRBCLR
b i 128 18 XS EIEARAET 4 KB Wi 05l LRER
We o3 16 LEEAHBEBM BEEMOT SRR LI T g 3
MEAFERFTESFTIRFORY - REEET LR SRR RE 1 fPET &
,t}_,;\; %’L °

B# 457 (keywords) : 14 & 4 (baculum) ~ 7 # F 2 & #(cementum growth layers) ~ %% ¥ &
# 'z 4 (population age structure) ~ j= i (rabies) ~ E-4p 4% A& (tooth wear)
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CP1
B % VR F $H4E% AT F 8B (Neocaridina denticulate) ¥4 p °F % v B %

(vitellogenin) e73%F %1k /v
Biodegradation in the vitellogenin by Neocaridina denticulate after

exposure estrogen

Flug s g st v FEgs AR
1 péégkglﬁ P/}’%"—F/;’J
X i 3 xt—‘rﬁ‘ :E-mail:daji@ms19.hinet.net

b F A s+ 4 (endocrine disrupting chemicals > # £ ¢ EDCs)* 756_ A RB
£3 (environmental hormone ) > lﬁ#ﬁ—"- BlFagtpyuplEe 48 - FTAF5L@
F\iﬁﬁi l‘j\*”’?"r AHF XML FT L2 - 0 B PRy lk‘/p‘.‘fi‘%ﬁﬁ"ﬁ#‘*’”
BEH AR F‘f # THT O PR TR (Vltellogenm VIG): A %5 k#? £.F %k
R ER B ’}*éﬁ}% ‘Mr Fehd &2 @igth - @3 dp bbb R & 2lvp - fR(17p-
estradiol)fs 6~10 % € A% VIGA)= o e Zprix L S HB R Z L > 222 5 Bl
N VIGERfZaWTF o 257 % ’} se 424 37K 8 (Neocaridina denticulate) ¢ & >+ V¢
SR 14t 2w 1372 14 % 41* ElA(enzyme immunoassay)ip| T_52 HE ML 5K
PVTGZ kR > MEFH B BRABS VIGZ kil - SFREFHT » KT

ke VIG kB> R BYE B 14 X 18 > F 0rd8™ "% ehfiin o

T & ¥8 (Neocaridina denticulate) ~ “7 % = 7 4 (vitellogenin,
K

B 4 F (keywords) @ 45
R C

ES
VIG) ~ } At e ~ 4 4%
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FoFe E R A SRS AR B 2 P AR T 2 TR A R
Physiological responses to salinity in tadpoles of Fejervarya limnocharis

living in freshwater and brackish water after salinity acclimation

(IR
Yu-Cheng Chen, Chi-Shiun Wu
PR A B A a3 E k (Department of Life Science, Chinese Culture University)

BLAFRPRBARABRB AN REY A7 P BARATHARIEF AR T 4F
P PELRER D TR o MY DD PR AR L R OR (& L)E R kg p
# )% ¥ % it (Fejervarya limnocharis)ifhid 72 e @R T end AR E L F A RBAR
Bl a4 o B - APl BT 4 Oppt ~ dppt &2 8ppt B A - ¥ {8 0 R E H T (SMR)#
Z k2 5 R k- AR B 4 Oppt £ 8ppt — B {5 0 A W] B 3T Oppt ~ 4ppt &2 8ppt P 3E
BAET 6L PEERIE S B ERER o PR R Ak L R KRR A
PRTAFPNGDET E > BT RIS D AREFLI FRRT O RE
RXIHFLR > LR REFLAR AT 7 REEHB - Tk BRET AL
BIE Gz BORERL . RO ERERIFRAKF A A o R A 8ppt WAL 0 A g &
BIFERIFEBR Y L A E > S R RAES L4 BRI EE
B 8 ppt T eAEH R A IR > (T 8 ppt Bt L L AN R EF L A 8 ppt T g 4t kK
BB A A R IR B R o SRS AR R o 2 BORF LG BRSO
fod oo fRm o Ao kEFL A AR L A, ZoRE 4B 0 P S Sppt Bt o A
it Bppt TAFRMNFER TN T BRI IFEEIFORE G HBARRLFEE T
foend g 4 IR o

M 4t F (Keywords) © # & if R (salinity adaptation) ~ % % i 2 5 (SMR) ~ 7 -k & (water
content) ~ ;% i% & (osmolality) ~ /% i% 34 & (osmoregulation)
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SRR TR O UL B E 2 R f B

2]

Predicting the impact of the warming climate on the phenology and

suitable habitats of a forest skink using mechanistic models

Afi”\maﬁ SRR P HRARE 2 ke
Kuan-Wei Hung'®, Chih-Yun Chen?, Yu-Kai Chen?, Te-En Lin? and Shu-Ping Huang'
'F=? LA B4 4 2 % (Department of Biological Sciences, National Sun-yet Sen
University ) 2 i75cte B £ € # 5 2 ## 1 %% ¢ = (Endemic Species Research

Institude )

Fizait 2 gk on e HA G A S EE o FLARERNRGEFHFIIREF 2 E2
B o 3FENPERLFTEL AR REFTFEHENE S22 ;,,_,g.t r'f%’%ﬂﬁ e
bty B (Scmcella formosensis ) A # 3t ¥ s etk (<1400m) > 1 & % FEH 0 2
AE PR ESE SR G AR 2 B ] ﬂ%%ﬁ/? B > 5 R
GO HEEREI R AR AT AT RIRE SARUE FERAFR B
uw#ww%NmEMwmﬁMwﬁ_ﬁﬁwﬁﬁwaT<1m%£w1W%w*$ﬁ
Hte 3°C L BAT RS RS T LA A DRSS 0 AU b
ﬁk\%£§§(99;i&59)—ﬁiﬁm,@%W(>AB4 RS R F AP ES
B MAREP RGO TIE AR S0 3L AT 0 RS
P § iR %%éﬁﬁéllﬂﬂ*&4ﬂ’ﬁﬁﬂpﬁﬁﬁamwﬁr@ﬂmm%

PER o P SR AFRAZEE NG S FFUCTF TREDILR T PHHE AT
B d RS FED BRI UAE R L EF AP RS
SHERAE T AREHRDZEFL TR PR DL PFUHEF ot FER
AR VT L ?I“’tﬁ—aa/‘-‘;o

B4t 3 (Keywords) : # i %% (climate change) ~ *t ;g # 4 (ectotherm) ~ & 4+ 488
( preferred body temperature ) ~ e & # 3 (reptile)
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CP4
* 12 (Antrodia cinnamomea) ¥t & | 287 (Tilapia zillii)2 -k B8 = &
LR

Tilapia zillii growth and water quality change under feeding Antrodia

cinnamomea
Er il SR < s SN & LS RS-

"Ee B FRETF RE L 2 E A G LR

7 (Antrodia cinnamomea) > % 5 &2 G FHE >0 & F A EATM ABHSN > £ 3B

ERLE
BREAF A 2H0 - Ay ’f | ﬁ‘-ﬂ TR AR AR A i by oo B Ekﬁét—q-\?-éf
A7 ARG PR IE o %F 1 A1 & I 2v@ T Tilapia zillii) 5 73#% 2 7817 7 gt
7 4o vt 51(0% ~ 0.05% ~ 0.1% ~ 0.5% ~ 1% % 2%) ikl 8 3 Bk o ek PP ETAR G S
7% % % (dissolved oxygen,DO) ~ ##f4 # (phosphate,PO42+) ~ f& d& & (pondushydrogenii,pH)
% % (ammonium,NH4+) ~ I #' ik B (nitrite,NO2-) 2 &' i B (nitrate,NO3-) & -k B % #cip] 2o

EE BT T*Gc__—k*“ 0.1% 385 2 ¢ T3 P A s £ 5% (p<0.05) > H @ = ¢ Téc

2%5;;*51;%@“ 5 L B ¥ (p<0.01) ; J\%“r?}&,{;&—rhl‘ NREBE Y 5 F o TAR
BEABERE T F RS R B AR B R R R A
%3 S

k¥ g §

4t 3 (keywords) * HE 2 ~ AL % 4 ~ F 4 2LE0
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FI* T 75 FHRCRIAR AT BAREFZ L SUERS P
Salinity influences silver nanoparticle toxicity on swimming behavior and

lateral line system by Japanese medaka (Oryzias latipes)

B3 L E
Chih-Wei Fu* and Li-Yih Lin

Bz frfe~ F 2 &4 5 & (Department of Life Sciences, National Taiwan Normal
University )

As products containing nanoparticle widely used, the toxicity caused by nanoparticle is
more and more concerned. It is confirmed that nanoparticle would cause deleterious effects on
ecosystems. Because of the antibacterial activity, silver nanoparticle (AgNPs) has been widely
used in many products. Previous studies showed that AgNPs causes developmental abnormality,
physiological dysfunction, oxidative stress and death in fishes. However, most studies focused
on the effects of AgNPs in freshwater fishes and little is known about the effect on their
swimming behavior and lateral line system. In this study, we investigated the toxicity of AgNPs
in both freshwater (FW)- and seawater (SW)-acclimated medaka (Oryzias latipes) larvae.
Newly hatched larvae were subjected to a 4h AgNPs (0.1, 1, or 10 ppm) exposure and then their
locomotion (swimming distance in 3 min), touch-evoked responses (maximal velocity and
acceleration) and the number of latera-line hair cells were analyzed. In FW-acclimated larvae,
locomotion assays showed that 10 ppm AgNPs significantly decreased the swimming distance
by over 80 %. In the touch-evoked responses, AgNPs had no effect on the maximal swimming
velocity and acceleration. AgNPs significantly decreased the number of hair cells by 24 % (1
ppm) and over 80 % (10 ppm). In SW-acclimated larvae, 10 ppm AgNPs significantly decreased
swimming distance by 60 %. In the touch-evoked response, AgNPs also had no effect on
maximal swimming velocity and acceleration. Notably, AgNPs did not decrease the number of
hair cells. In summary, we found that AgNPs showed a higher toxicity in FW than in SW-
acclimated larvae. The decrease of swimming distance might be due to the loss of lateral line
hair cells.

R4t F (Keyword ) : 744 (Japanese medaka ) ~ #57% 7 5 ( Swimming behavior ) ~ =

fm?& (Haircell ) ~ & 325 % ( Toxicity experiment ) ~ % & %58 (Salinity influences ) ~ 2
#F 42 ( Silver nanoparticle )
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EREE (LS i) #at g i 4o dF
A preliminary study on the thermal tolerance of the red swamp crayfish

Procambarus clarkii ( Decapoda: Cambaridae)

EERFSWYAL
Chung—Yu Chi and Hsi-Te Shih
Wz @2 g4 a8 4 (Department of Life Sciences, National Chung Hsing
University )

F WA¥ (Procambarus clarkii) S &5 &Pk ki r B2 - > FREEH
AR R RenfirF - B 4 RIFETAAMAL DT RRAE o MAodIREg I T e
5@ %i?#ﬂﬁémk\# ’ iﬁ]étigﬂ-\@* g/\' /n.}il"lig-m ® ga@%ﬂ(ﬂ; 4 ‘?IﬂLL >
AL HFFEAEREERZE DGR > TR XE- AH R EREFEL
dEH AR T F Y 0 R RNE T e LR R AR FRE By (1)
BAREES (2) BERHEENT £ (3) ‘Js“rl}iﬁﬁ?ﬁif??ﬁ?%ﬁff%ﬁi’ﬁﬂg AR
FR A Lt 1]}*‘5*" 38°C % 40°C 2. FF5v= o 445 Sihdaip 0 £ MAEAEH 38
7"} l—?/r- %B{HE ?Hh}tijﬁ "‘?‘3 %\iﬁz %i%{'li’f{j\ﬁﬁ:’ 1"4\1)‘#\’5\'—317 'B‘%ﬁ
TR T R R~ xkr/?\ Pif;ﬁ_—,f—z" Ak & ¥ (Cherax quadricarinatus)

%“)‘?5@‘ ez st o

<

Migx (Keywords) : % R&¥E (Procambarus clarkii) ~ # &t < 14 (thermal tolerance ) >

'8 & (temperature )
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CP7
AR TS ORCVERS PRI fRRR ) 0T SR B R B R
Behavioral Patterns and Metabolic Strategies in Juvenile Sepioteuthis
lessoniana under Ocean Acidification
M by g Ay
Pou-Long Kuan* , Mao-Ting Hsu and Yung-Che Tseng

PR Bn e 8 S P AT et
Institute of Cellular and Organismic Biology, Academia Sinica

BEFHE ﬁ%ﬂm«‘* ALt mg o A d Q),?f“‘ Ap € B F boagel &
HEFTRg722s gpﬂbfﬂii-g%ﬁl_i%?"m’ll?’b&i‘°”km’P\?aﬁﬁ-r@
LR EAE . RIS TEL‘*F K AEd s LT T andp B TS N A B ivak L3
’é. o

MET G A * i {5 45 p (45 dph)shik K # § BR(Sepioteuthis lessomana) FE e

FLPEE ,J_ﬁg‘nb T TR S SHB RE © JE Y RS R D F
(pC02~343 ppm ; pH 8.1+0.5) % & i* (pCO2~ 773.8ppm ; pH 7.8+0.5)if i+ T i 48 4 # {7
RER B AEBIREFERTORREP BRI hEH S 4P
BT gtk TR R R A 1T R SRR R e A R T e
TR @ BRI R R PG "'JfL%‘L o PIIRF Bk R AR BT
TEOERAREEABE FRNFT R BN BAFRMNAREL o g 5§
PR D B g AR PL TSR e e E‘ﬁi#ﬂ? Weg o MUEPSE i R IR L R -
AETHEE- HIFARCEBRT > FNREREARNEA T AR R TR 0 A
TEREBMITE

[ e (Keywords) ® A ER G PR (Sepioteuthis lessoniana) ~ % - F& 14 (ocean
acidification) ~ A # 7 & (sw1m behavior) ~ i J& %~ #f (adaptive metabolism shift)
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Study on the Digestion Rate of Snakes

AU paEe Yot T A
Chih-Ying Yu'",Chien-Yun Chen?", Ting-An Chen3*and Wei-Yu Tai*

'Rz L ELF 2 &5 & (Department of Life Science, National Dong Hwa University)

Wicx &4 &8 i (Department of Life Science, Fu-Jen University) > # B < it < £ 4 &

#8 % (Department of Life Science, Chinese Culture University) * & #* # * #: 4~ ] (Taipei
Z.00)

PR R K AR RBRT]F S KA S HNHRESET SRR b
PFRZZP R AP RAFATERDBEARET » S8R FHBEFHT 70
74 8 3¢ (Heterodonnasicus) #E &4 & 25% & pF » % pend g a)(0k% ~ £ L S &
TR PR)F P EF TR RFLE AP TOUGERF L 278 2 ~ TR gEFR
% 4.66 % o % g+ 4v (Cyclophiops major) 4k @ %8 & 25% i dil pF » H & 4 L 910
WWERETHRGER Y L 1 X FWERAG T PE > L E G R it
FoaPT R RFIANEIF LI ATRSS, o LR AT FWA L] %Y
WM E R @ Fipl T 2 F > B LRFY s bl & R F
Bl& TREOERSHR > HINHEOY L FLEEDRELF BT AREKBE L AW
Bi- Ak o B b T B S TR g PR ] BRI

FAh A RS SF AR LR RS PRGN -

’

B 4 F (Keywords): & #% 7 #1 #¢ (Heterodon nasicus ) ~ # 8¢ ( Cyclophiops major) ~ & 4
il 8 PF [ (Food passage time) ~ & # & P ¥ (Food transit time)
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CP9
TR R ES AR A JUMRE P T 2 B2 AR
The temperature effect on embryonic development of two high-elevation

lizards

MEF* -~ § %
Jia-Wei Chen* , Shu-Ping Huang
FWzd Lx§4 538 % (Department of Biological Sciences, National Sun Yat-sen
University )

BBRERAATHEHI R FTOELTS B PERELF c FAAE T
PEFREE RG] SGIRER A AN e
TR AT IS AR AR BRAYNT T L U (Takydromus hsuehshanensis ) 22 %
A BEMT (Sphenomorphus taiwanensis ) (A4 F >2000 m) 2 2258 ¥ 3 L MR TR
B2 o A PHEMTR A RA AR D L T M mg@&P’ﬁﬁ%%
BRZABPVRFPFLRAFRVERT FHMERRT 2 Fod TR RRG -
SRl B 5 IR T (15°C  20°C ~ 25°C ~ 28°C ~ 30°C) 2 it F ~ Wit % e~
PRAE SR GRESF O TRIEF R DR R c SEFR R I EEFEARE RS
Abe o B ARG 30°CKZ I 0 2L 20°CH T - 5 ML T
‘rﬁ*ﬁ SRR AR T 0 ek AP F T AR R (102°C) BF MY E LU (17.3°C)

PR R R TEET o BRI T i T RAE o - L I bR R
’fﬂi«?&ﬂﬁ*ﬂ’%* PHARRE L G ARG RN o DD E YR INE T R R AR
IEBEREE ALY RIEF LT RERES S E T By i - o T
TRRHEAR R E R TR E F ik B A i ﬁP oA K R o

B4t 3 (keywords) : % #uEdr (Sphenomorphus taiwanensis ) ~ 2 L 34+ ( Takydromus
hsuehshanensis ) ~ %2*5% 5 (embryogenesis )
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F AR 1R 2 B
Revival mechanisms of the toad Bufo bankorensis at subfreezing

temperatures

HEA U hEmT IR kE]
Chia-Chi Lin'", Yi-Wen Hsu!, Bin Huang?, Shu-Ping Huang'
'F=? LA B4 4 2 % (Department of Biological Sciences, National Sun Yat-sen
University ) 2 3 i’a%ﬁ B84 L %5 BERB 4 55 & (Department of Biomedical Science
and Environmental Biology, Kaohsiung Medical University )

AHEFFS HOLS o P FRET RGBT %R 0 A G kit A
BEYEE AT A XL Ak (freeze tolerance ) ¥ #F 4 % 7k (freeze
avoidance) A f& o Laf ik ddp 2 P ¢ Bk o BV FiE 2 BB FES ok R
wme ok o TR K e Rl 1 o ﬁﬁu.‘ézkiiﬁi#%ﬁﬂ NI & | INL REW ) SR
L SICIS el -3 78 ( Bufo bankorenszs) T4 z?*ﬁf ﬁé R EAFNMAKIB AR
3000 2R3 Foo AL P NS HRPIEERIETE G b > U RER Y R
MAREARD BARZ B P (RY 500 m) BAREARED EEADRFLL (5
26 2400 m) > ¥EAFR w12 0 PRI 2 RBIE A4 8 (supercooling point > 24 4+ §8iF "% T kgL
LT REPNASRR ST A 2 R R M ) R LAk a4 o A SR AT
MARE 3 if*:}ﬁ‘.i}%i,’%ii’éié‘ B4 )5 5 -3.36°C% -1.33°C » & % Hdkip b bk 8 ] Bz
PEORFRARGE 0 om kak 12 P 2 BRER] 2305 e Rk 8 PEAARRE 0 ok
BoGe o Dot o P REFFESWEREL G Pk A 0 F oAl rE R ,}\g‘_m 7
AR PR A ok s B Ak ] 0 3 W“}is@’ TR KB T RS o A kBT
BEA TR L A PR N ok 2 b "' P TR BRI B AR -

B 4t 5 (Keywords) : % #*# (Cruel winter) - 42 /4 ® (Supercooling point) ~ 7k 2k
(Freezing point ) ~ 4& 7% ( Survive )
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WAL E et AR 27 4 AT
Electrophysiological analysis of second-order visual neurons in the
Papilio lamina

Bk 4e I~ Gregor Belusie? ~ % " 3 % 48 !
Pei-Ju Chen!", Gregor Belusi¢? and Kentaro Arikawa!

'pAREFY A E R FALEFE ST £ (Department of Evolutionary Studies of
Biosystems, SOKENDALI (the Graduate University for Advanced Studies), Japan ) 2 £7/% ‘&
o gt & 7RA F A4 Fard % (Department of Biology, Biotechnical Faculty, University

of Ljubljana, Slovenia )

The Japanese yellow swallowtail butterfly, Papilio xuthus, is renowned for its color vision.
While the spectral organization of the retina and behavioral evidence have been accumulated,
the neural mechanism underlying color vision remains largely unexplored. We here initiated to
study the spectral properties of second-order visual neurons, the lamina monopolar cells
(LMCs), in the Papilio lamina. We employed intracellular recording of responses to 21
monochromatic lights ranging from UV to red wavelengths. The recorded LMCs can be divided
into non-spectral opponent and spectral opponent cells. Both respond to broad spectrum of light,
but the former includes ones with red sensitivity and ones without: these non-spectral opponent
LMCs might be involved in motion detection. In the latter, we encountered three classes of
spectral opponency with depolarization at either UV, blue, or red wavelengths. These cells
might be important for color vision. Most of LMCs showed no clear polarization sensitivity,
indicating they were spatially pooled by integrating signals from several photoreceptors. On the
other hand, some cells seem to have the receptive field with a center-surround configuration, as
observed in vertebrates, which might greatly enhance the detection of local contrasts. A wide
variety of response types in the Papilio lamina suggests considerable complexity of the
chromatic signal processing in the early stage of visual system in insects.

B 43 (Keywords ) : & i (butterfly) ~ # & -% R4 3 (center-surround receptive field)
fm% N Ze4% (intracellular recording) ~ 4L # 4% H & ‘w?2 (lamina monopolar cell) ~ A4 20 4,
@ 3§ (visual signal processing)
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Bt 2 A HEAAC IR ZHHH LR F IR L
Applying the metabolic scaling theory to model the spatial dynamic of litter

production in a near tropical montane forest

YIS INEY T N Y LR Uy
Kai-ting Hu!, Cho-ying Huang (choying@ntu.edu.tw)!, Chi-Kuei Wang?, Stella Chi Yuan?,
Tz-Ching Tai*

'Rz o8- e 2%E FRYE 4 (Department of Geography, National Taiwan University, Taipei,
Taiwan) 2 = =5 + #p|§ 2 2 B F 5k (Department of Geomatics, National Cheng Kung
University, Tainan, Taiwan) 3 Department of Environmental Sciences and Psychology, University of
California San Diego, CA, USA “ Department of Geography, University College London, London, UK

Litterfall plays a crucial role in the carbon and nutrient cycles of forest ecosystems. However,
collection of stand and canopy characteristic parameters for existing litterfall models is usually time-
consuming and labor-intensive. Without mechanistic principle, models rely on the data quality and extent
of data building the regression equation, which might yield time- and site-specific correlations. Mere
statistical fit, lacking biological and ecological foundations, is not sufficient to build solid understanding
and give salient predictions of ecological structures and dynamics. Recent studies indicated that, in
metabolic scaling theory (MST), there is a common relationship between terrestrial plant production and
biomass. A major, and relative invariant part of the production is contributed by litterfall. Light detection
and ranging (lidar) is able to provide 3-dimentional canopy height model (CHM), which is a salient
predictor of forest biomass and stand age. Therefore, there could be a relationship between litterfall and
biomass, which could facilitate large spatial scale estimation of litterfall since biomass may be assessed
efficiently using lidar CHM. To investigate this relationship, we acquired monthly litterfall of a hinoki
(Chamaecyparis spp.) dominant montane forest in the northeastern Taiwan. Monthly litterfall data were
recorded, diameter at breast heightof each live hinoki tree (n = 1,137) within all plots was measured and
total biomass was derived using an in-situ species-specific allometry. We examined the scaling law in
typhoon season (12 = 0.61, p < 0.005) and found the deviation in giant hinoki plot. Size distribution
exponent in all our plots follows the -2 power-law (lamda = -1.93). The power function exponent was
calculated using the maximum likelihood estimate. Our analysis presents overall consistency with
arguments in MST. Although rate of stand production was reported to increase continuously with biomass,
deviation of the plot with largest hinoki plot might indicates the difference of resource allocation strategy
and plant senescence remains in the largest biomass stand. Our finding of the relationship between
biomass and litterfall may facilitate further analysis and modeling of ecosystem carbon and resource flux
and also flesh out the foundation of MST with more details in tree size-frequency distribution under and
after disturbance.
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IR RREIR S LT AR R RS
(Local adaptation of temperature in Rhacophorus moltrechti tadpoles

from different altitude)

F kAT R RS
(Yi-Sin Huang , Yuan-Mou Chang)
Wz oa 8 B84 /L & r(National University of Tainan, Department of Ecology
and Environmental resources)

AFLHEFARARET AR AT RERAT R EET P HL R B G
i SHHEREHTE A LT G BB e A S R o BV
RS FRE 0~2700 2% > 3 ARPRBER T E A SLRE S FI A R AR
AEHER G R R A APGH AR RE EFRSRE P AR ERRL L
FTR Y AARAR KOS MR EERERFRA TS o bV AR AR
BEGAE  BBERF KPR P o BT BEORE fofoh WA &34
HEBRT KB RMEA P FEHASP g 23§ THIEE T2 I BMOGE - 7
AR AR A AERE  FREDFEFT AR TUAREZ B R SRR DE S
BEE e P19 % F P> B PP (54 fe PR R B R (10 ~ 15~ 17.5 ~ 20 ~ 25°C) k2
TORBPLL L L F TR PIERE TS REFOME - BT b 2001174
e H P FLANKE)25°CT o KA O A R 0 B P B RCEGUELE > @ E
RS JREDHE o & 175°C(MAHE ® 4 TRCKE ~ ¢ B3RP FRAFL
KE S FARE RRFATRF OLE)ASLT P AU A R 0 3 R G REgupd
o WEfoMBRIPELEFFLE o & 10~ 15°C(Y A8 % CRE)REBR
15076 > 1SAEF # 3 AR FE BHMS VLY > KARAT - FRAFTHERE P
AR AR AR R P EF AR AAEF TR B2 ARBEEERE -

M 42 F (keywords) : % #H+£(Rhacophorus moltrechti) ~ % #* 14if & (local adaption) ~ % %!
¥ % |4 (phenotype plasticity)

213



cp14

P14
¥ B F I%a gL 4B (Crassostrea angulata)® % %> {5k R ek # 2
Distribution and Origins of Polycyclic Aromatic Hydrocarbon (PAHs)

Concentrations in Crassostrea angulata, Western Coast Taiwan

MAE T 2!
Liang-Hsien Chen', Shi-Han Xu !, Wen-Hau Li !
Pe J2 it 4 g4 &5 X (Department of Life Science, Chinese Culture University,
Taiwan)

Polycyclic aromatic hydrocarbons (PAHs) are often present in the coastal environment,
these organic pollutants from incomplete combustion of fossil fuels and other anthropogenic
inputs. They transport to the marine ecosystem occurs both atmospheric deposition and direct
discharge and runoff by land. The aim of this study was to conduct a long-term investigation of
the biological parameters and individual responses to abiotic, PAHs and biotic factors on
seasonal fluctuations of Crassostrea angulata population from time series samples along the
west coast. This study would help us to determine how we should use PAH concentration as
bioindicators for biomonitoring studies and for the evaluation of pollution origins. We sampled
three sampling stations each month from 2015 to 2016 in terms of reproduction variation of C.
angulata with geographical area and time along the west coast of Taiwan (Fangyuan, Taihsi,
and Dongshih). The PAH concentrations in 5 g of oyster samples were obtained through
extraction, separation and quantification. Total concentration of PAHs in this study varied
during 2015-2016. > PAHs and BaP exhibited negative correlation r=0.483, p=0.011 (2016),
confirming a specific pollution from unburned pollution events. Relationships between
contamination by PAHs and physiological status indicated that C. angulata was more
susceptible to adverse effects of these pollutants. PAH ratios are traditionally used to assess the
importance of pyrogenic and petrogenic origin in indicate organisms. Compositions and relative
abundance of individual PAH concentration in C. angulata were no similar, where the 2+3 ring
and 4ring PAH were predominant. The result suggest that the PAH contamination in study sites
show a mixed pollution origin from both petrogenic and pyrolytic origins during sampling. The
datas are in accordance with environmental parameter reproductive periods of oysters, XPAHs
and molecular ratio of PAHs analysis, which suggest that pyrolytic and petrogenic pollution in
three major aquaculture area in Taiwan. These results are important in biomonitoring of coastal
environment for oysters aquaculture, and is associated with the safety for marine organism and
ecology.

M 4t 3 (Keywords) @ $H¥g(oyster) ~ % % = 4 5 (PAHSs) ~ Crassostrea angulata

214



CP15

B kR bR E% oK 4. (peripheral freshwater fishes are marine

fishes)

¥% £ % (Gwo, Jin-Chywan)'
'R AE S F AR
(Department of Aquaculture, Taiwan National Ocean University)

AEER IR bR R GEASRN Y S BRI FF &R
HATF AR RAA FRE R IF Rfe N LERER TR E LS
BRI g R L RATR LR 0 S ke KR I W
§AEPER e & B0 A1 AT K A (FTH ) o -k A s (Freshwater fishes) » # 12 f&
BAOTE G REFFEARDAE D S FR BORE L 3Rk e
WAEAREFAP P AR ORBRED § IR AN K R E 2 AL Bfrr T F (
TORER L RGN A RIR R R AR A o Rl R AR AR Y R IT S AR -
KF B E2 dEd 4 AEP primary

freshwater fishes(4~ % ;% -k 4. )4 secondary freshwater fishes(=t &% -k d.)2 {5 » 322
£ /i % Diadromous fishes (7% ;¥ -Kiv 75 g 58 @ & F5(1)"% /5w #5(catadromous) ;¥ -k & © (2)
7@ 9 5 (anadromous) ;¥ -k & % (3)% i]iw #F(amphidromous);¥.-K &) o & F p 2R FE 5 P
A ok b B ORe ¥ & % #(IUCN Freshwater Fish  Specialist Group,
http://www.iucnffsg.org/freshwater-fishes/freshwater-fish-diversity/) { = * £ @& *
peripheral freshwater fishes — # ° ¥ % 4. 37 & —'F% i Sk d oK & (peripheral freshwater
ﬁshes)ﬁﬁfﬁiﬁ BARA O BEHEARASLEG LT A pAE —‘5 #- peripheral
freshwater fishes =34 5 % p /# F s L g (~WX* A 4 TH % ; derived from marine
groups) ° #7141 p A K {rgc £ 4 ¥ 3 @ £ £ 0 * peripheral freshwater fishes(¥ 4
PR A R R o R ‘Jiv‘fﬁ R R MYF 220 0.5 atkE 5 d B B HELK
B F R B ER MY A2 05 KRB RE T R SRR A RIEE kA o
CARZELY AR > BRF GRS FRIFEFRTRERTER LA

& 4 K (Saltwater)

I R F LR

M 4EF (Keywords) : i -k (freshwater) ~ % 4 4% -k 4. (peripheral freshwater fishes) ~
74 -k (sea water)
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WHEF LR BB ARSI L BT R G ORGP
Indirect quantification methods of fine root temporal dynamics in a near

tropical humid mountainous region

AHRT R TR
Xian-Cheng Lu', Jun Zhang', Chu-Mei Huang?, Cho-ying Huang"*

'Rz o8- e 2R T REF L 7 (Department of Geography, National Taiwan
University, National Taiwan University ) * 7scfa b ¥4 B ¢ +h ¥ :#25% #7 (Taiwan
Forestry Research Institute )

Fine root, with diameter < 2 mm, takes responsibility for water and nutrient transport.
Besides being a carbon pool, it also provides a carbon flux pathway through plant canopy and
soil, to contribute 30% to 70% of total net primary production (NPP) in the forest ecosystem,
thus serving a dynamic role in its carbon cycling. Therefore, quantifying fine root productivity
is necessary to study terrestrial carbon budget. However, compared to abundant studies on
aboveground leaf and canopy, less is known about belowground root system due to its difficulty
on observation and quantification. Thus we aimed to model fine root production by
aboveground observations. The study was conducted in near tropical moist conifer and
broadleaf forests. In each site 16 minirhizotron tubes were installed and root densities were
measured. We took fine root photographs tri-weekly; presence and absence of fine roots were
delineated by image processing methods to derive fine-root production (g C ha-1 d-1) through
time. We measured aboveground biological and environmental factors, including litterfall, leaf
density change (delta leaf area index, ALAI), meteorological (air temperature, air humidity,
precipitation, solar radiation, wind speed), and soil physical (soil temperature, soil moisture)
conditions. Results showed that ALAI, , solar radiation, precipitation, wind speed and soil
temperature were statistically sensitive to root production, with the adjusted R2 of 0.42 (n = 36,
p-value < 0.005) by multiple linear regression. This study demonstrated the feasibility of
utilized aboveground variables to indirectly assess fine root growth. The models could reveal
fine root dynamics through time, or be further applied on the regional scale mapping with aid
of remote sensing, where more validation need to be done to fill the intra- and inter-annual,
plot- and region-scale gaps.

M43 (Keywords) : w2 4 £ & (fine root productivity ) ~ +57% ¥ 4 & ¥ (litterfall
production) ~ ¥ & ## 45 # (LAI) ~ %3 %]+ (environmental factors) ~ #c13 § 3 jiv
( minirhizotron ) ~ % % /%&J32 (image processing )
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CP17
iE 2k % % B B (Pachyrhynchus sonani)i¥ % 1% #5 e v #8541
The transoceanic dispersal mechanism in weevil Pachyrhynchus

Jitanasaius

FRY T F e
Huei-Ying Ye !*, Wen-San Huang?
'Rz P gL g4 &35 k(Department of Life Sciences, National Chung Hsing University)

TR p ARFLE 48 (Department of Zoology, National Museum of Natural Science,
Taichung, Taiwan)

T Y TS TR F1S S TR R S AP R (AT
P REAFADL )R T LAFREL J Fl o pgpioR s g - 2 g
BrEROFRIEL - YT LA AT~ HRYE & & ﬁ;‘é%‘f‘?&ﬁf}!’*ﬂﬁ ffL ‘%}53@@’
TG - Fs Ti“—,ﬂ?.'"l’*?;ﬁ?;?ﬁ’ﬁ?'l”i_}@ Eav e Pl 3 B AR AT % 8
ﬁf‘ NBELPEFAEREB B TE K F S 4#%@%‘& | * /,,\—o\;}:tm-/\ﬂ}fr&;’
AP bl R B EL > P RBFAT A BEFENS B LA KAEE
‘a ‘%%ps_ﬂg o R Y IERIRF % B B (Pachyrhynchus jitanasaius) : F g ¥ % 0 {7 0LT
BIRER (- )R FBRREE Gk ——z*u“’]‘i AOR) T o iERIRE ‘?‘ﬁx&ﬂ»r“-ﬁx
(GP CEHRERJ)TE LR (SRR EAFEINE FRIRET &Y o PRRAER
HF ‘?»ﬁmm@al@ﬁmﬂgﬁym Ko FHREFH T AL FFARRE T > Peiit 31
AAR A ABRAEET > GE LA FEVHMNNRERE > BHEBIG B FE
}fﬂﬁ’i‘&d“ﬁﬁ‘ HEA KA BRABR T o &E- BRGE VU BT RIENE RN
hiEHY > BB ER Y R G B ET RN o AP ERRY
FRAAT AR 2R TS E R R R ]

i 4t 3 (Keywords) : ¥4 :8 4% (Transoceanic dispersal) ~ # & @ % & (Salinity tolerance)
A % B B.(Pachyrhynchus weevils)
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CP18
B Pk B P PR AR B e S R A ST B2 iR
Genetic analyses of molecules and neural circuits regulating REM sleep

Pl RBETA S FEF Y pREE e f 2 Rig 12
Chih-Yao Liu'?, Mika Kanuka', Chia-Jung Tsai'*, Shigeyoshi Itohara®, Masashi
Yanagisawa'*?, Yu Hayashi'~

"ok A BERR R T A ETY B (International Institute for Integrative Sleep
Medicine (IT1S), University of Tsukuba ) ? it ~ & 7 @ —/ 3L % 5 & ( School of
Integrative and Global Majors, University of Tsukuba ) 352 it %57 7 #rPufl £ R EF 7 &
vy —iad il = F R K 5 — 4 (Lab for Behavioral Genetics, RIKEN Brain Science
Institute )

Rapid eye movement (REM) sleep is evident only in mammals and aves, suggesting a role
in higher order brain functions. However, up to now, the physiological function of REM sleep
remains largely unknown, partly due to lack of an effective method to manipulate REM sleep.
Thus, we aimed to identify neural circuits that are crucial for regulating REM sleep.

Decades after the first description of REM sleep (Aserinsky and Kleitman, 1953), the
brainstem pontine tegmental area was shown to play a crucial role in REM sleep regulation.
More specifically, within this area, pharmacological activation or lesion of a locus termed peri-
LC alpha in cats or sublaterodorsal nucleus (SLD) in rodents results in increase or decrease of
REM sleep, respectively (Lu et al., 2006; Vanni-Mercier et al., 1989). However, due to the
heterogeneous structure of the pons, these studies have not precisely identified the neurons that
critically regulate REM sleep. Here, we applied genetic approaches for analyzing and
identifying the subsets of SLD neurons involved in the regulation of REM sleep. We searched
for genes that are expressed selectively in this area and established Cre-knockin (KI) mice, in
which Cre is inserted after the start codon of either of the candidate genes. In these Cre-KI
mouse strains, Cre is expressed in a subset of SLD neurons, and we are currently addressing
the function of each subset of neurons by chemogenetics. In addition, the homozygous Cre-KI
mice, which is equivalent to the KO mice of each candidate gene, also give us insights into
whether these candidate genes themselves regulate REM sleep. As a result, we have found that
a subset of neurons in the SLD might inhibit REM sleep and a molecule involved in regulating
REM sleep, suggesting a potential target for sleep disorders.
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P1

\O

TR R AR B R B8 TR EPY(Elymnias hypermnestra hainana)

PR

E & 5 A7
Does low temperature or sharp temperature drop induce polyphenism of

Elymnias hypermnestra hainana?

EW TN ST
Wei Shann-Ru, Yen Shen-Horn
Rz @ L~ 544538 % (National Sun Yat-sen University, Department of Biological
Sciences)

¥ 5 PRIy f(Satyrinae) YA 3L 5 & &2 P ¥ (eye spots)2. £ & § i | (seasonal
polyphenism) o — #& @ 3 &k sfmr i%' MIEBAFEE SR Fcoo@ LR EE
" AP |+ (conspicuousness)F B o 5 T RREE AR F T ORL EAF LAY
Bdd g ¢ % 1E B (cold shock)df A 4 MUR AR o AT Pt U d; £ (Satyrinae)dr
faP o BRI Emnias)io b A2 B pRR > TRLAYSRIPHRELZ? 0@
PR d PR S chE W (warning signal) 0 Flpt i d TA G OF K A RERIEE G X
A UV A R Jéff,fiféifﬁ 4 é/‘%ﬁﬁ i’:"i‘ﬁ”ﬂ‘{iﬁﬂ”ﬁ FHA o AR r";gﬁg i‘;&ﬁ-
RS 3 B F &5 3 e % s (Euploea tulliolus koxinga) s i % (mimic) - 'ﬂ L

%&F& —;;Lﬁuﬁ%)‘@@?ﬁ ggﬁ?*%&ﬂhmw HIEP o BAF T 50 F BB G

25°C %‘q‘mﬁi 121 S 12D ek HP R (TAOE o RISV AT 12 ) PR Hd iR (T 72h ‘rﬁ
4R R o SR A RaAHF SR B g bR Y — R TR AR A 2 A
,ﬁwmu{&:}-ol}‘]w;\‘,fw ”"‘3’3‘:7"’* 5°C‘10°Cl;’—t-,’15°CIF,—,\1'§/R_®P¥N_}§’:” ,—»Fi
R MG BF R E G oo AP A ulRr B A E LA 9 LR Y(Ypthima akragas) & ¥
& B B Melanitis phedima polishana)i& (74 - = > 5 AP+ 585 LA ep R
GEP AT A T A0 400 B P (7R o AP B A 25°C ¢ 30°C ~ 121 ¢ 12D ek ik g
T o X M1V T 12 ) PN ld A B2k B B] 5°C ~ 10°C #2 15°C T {F 72 ) P~ 4R
120 -] pFe? 168 /) Bﬂ?mﬁ B oo dogt - R A0 T R AAR R Y MERR?
BREEL? S BME ?E%Wﬂaw$@5%Wm@ﬂowP¢» TR EA K
F MR R R f’_;é‘b% BERF S REA MR FEFH DT HRIFESY L TR
RIBE H hF & 5 AT AT B S AR

423 (Key words) : % 3] # {4 (Phenotypic plasticity) ~ 4§ &# (cold-shock) ~ & & |
1454 (Seasonal Polyphenism) ~ b = % fi (Batesian mimicry) ~ P% i &7 §*(Satyrinae)
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2011 & 3 2017 # T iE K3 R Ry P fale s g1
Variety in species composition of Wugoshwei wetlands form 2011 to

2017

SRR e B LT AR LTS E AR R RN
B FWMAERB TR LS CEE S B2 muﬁéﬁ,f
iAW1 —‘g :E-mail:daji@ms19.hinet.net

../f—]‘/g'haf‘ Ed A /LG L JER FTER N 1913—)\&*"]\%}@,3».&7@&
sz e s BoMGE R A A e ERer o T A KIRE Y 2013 EiE Tk A
P REFFESEL R o Ft AT p 2011 £ 5 2017 £ B AT Bk Rk
ﬁiﬂrﬁ’$??%@%ﬁ1@k?¢&ﬁ¢ﬂﬁ%% AR R THET 0 2013
EHLRLANERG PRS0 2017 ARG v m;}%/‘% C ER A A E R 1
kAL A o MR AW R BT 0 LR AR YR A0 A2 BB I o
PROKETSx kT l*»,‘?E' FAEREE LY BFARFO)LF M RiFF 27 BT
Bok? kS RI MY RERPEIFTRE S ¢ A AR &b
L N PR e =g ) %éi Fooo 8RB A2 b K AE dE 4R (Pomacea canaliculata)¥ #7454

¥} (Pomacea scalaris)® & % > @ f 2 faR % v L (Sinotaia quadrata)F & B A o f &
K n B B BA 2017 EokA R T 5 0 T B L R B v R
Uood M IR RIER S H AR n% 7 .:mvl’#-ﬁi(Caemdae).%i’ #4344 (Chironomidae)
F i KRR e fE B o OB A o

220



12 L3 e RR R bR AR
Comparison of spider diversity among different habitats in Jiufen’er Shan

TARE REA
Ying-Yuan Lo, Chung-Sheng Huang
AR ¥ 2 R €453 2 ¥ F 1 %% ¢ < (Endemic Species Research Institute, Council of
Agricilture, Executive Yuan)

1o Lt G Y R AR MR Bk 1999 & A 2 021 XM RS

ﬂ;gk TR S FREPEPBIRRE 0 G I8 EOEAT T 0 F SARE R LT #
B2 A HREBR o fmkk P ER AR R 2 1;]%}3{}@: IR A HA R R Fen

iR HE > AT bR D (TR A AP R Fd o L7 iR RB Y ek
HEEex2 13 ’;ﬁ Hﬁz}u% wARRLE G TR R E R o A 2016-
2017 & fed o b RELAFFPET 4 ARF I GREPF > #3HF 24
FEAEHE) @ﬁiﬁvﬁ“ﬁﬁp’%ﬁ ’4$¢"/ REAA 1 o F &R E 8T 268 91
168 fhbmkk > § ¢ ¢ 7 TH - BATLEMA > BEEFEE ek~ SURRE TR
B BE L L A FERM AT P P oaveERE SRS > @k R4 o
LR E 20 G E SARA C ERBREFARA I RRRS S FHRPELNT R R AR NS
TR LRI RS W R R R R A BRIEIR T A DA SRS
BREPET LA P LEREE BB A f?ﬁiﬂ‘i EE: L -2 ER T §:
ﬁ’#%ﬁ?ﬁﬁwéiﬁiﬁ FHRLFRIAGEKS > ABLESR L5
B b R B 0 SRR R R R LR ﬂi’ﬁﬁ"’fiiif@’\lfﬁi’“mwﬁﬁ ERREC S N
"rfm%‘[ﬁ?\:mﬁﬁflﬁﬂﬂ AR R R o R CRPRT A FEE SR

ARV R ALRRRER B b ’F;bﬂg"‘iéﬁﬁéiﬁf‘mla%ﬁ ,J;, RS
FER EINEF U R T VY: 8 el R PR o T

B 4t F (Keywords) ¢ 4 i = Ji(Jiu-Fen-Er-Shan) ~ ¥ ¥k B (Araneae) ~ # B % 4 4 17
(Community structure analysis)
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kfEn ¥R T AR At &
Preliminary survey of aculeate wasps and bees in the vicinities of paddy

fields

EX NN S S S A =
Sheng-Shan Lu, Wen-Chi Yeh!, Yi-Jing Lin! and I-Hsin Sung?
"Esche B 24 B € %% 97 &4k 3 = (Forest Protection Division, Taiwan Forestry
Research Institute, Council of Agriculture, Executive Yuan, Taipei, Taiwan) ? & == &£ % ~ &
o4 ?ﬁ # % (Department of Plant Medicine, National Chiayi University, Chiayi, Taiwan)

3 5 4% (Insecta) 2 B (Hymenoptera) 5 J e i > 3% 5 g ¥ AL 5 5 * &
o ArF LB S tﬂ‘_ml*éé‘ii@;“ AP PBie o a I HE R R A S
i @ e st (hunting wasps) 8233 o2 eicid (bees) » Hupdd £ & “r g > § ) 2 AC
& B A (Aculeata) - 2017 # 8 1 T g 3 117 ‘fﬁ P 3ty & 5o il e T iE B
PR EFEARFRE RS F2H s UFRREEF RS FRRE G AR A
oA ET FEEFIETIANE LA SRR AR agm 19 # 30 /&
FOACHE > A ulF R (Apidae) 4 8~ &~ F v L (Colletidae) 1 & ~ 4 3 f
(Crabronidae) 3 f& - %4¥ #* (Halictidae) 3 #& ~ *» £ #£ ¢ (Megachilidae) 2 & - &gt f
(Mutillidae) 1 & ~ 43 "% # (Tiphiidae) 1 & ~ o &% §* (Sphecidae) 2 f& - #" # ¢
(Vespidae) 1248 - % 7 ARG R 2 erfen Bl 244 9 7fi 23 8 A lg 7 R ehfee B
23 OFNT A H BB RS Pl E FARELRE S FWFEN FTRAFT DI E
BRELRFHREOFAT wzk’aﬁﬁgk’pk#ﬁ*410ﬁ’$ﬂﬁéi¢$
ERES B O ﬁ'ﬂﬁ Fend R Vi ARIFHE L B AT EY
BEGER T e BT A AR # TR -

M43 (Keywords) @ 7 A% & # (aculeate insect) ~ #5342 (solitary wasps) ~ A+ § 4.7 12
(social wasps) ~ 4+ ¢ £ § ¥ (social bees)
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7J<7f‘€5? SRed A F % e i‘é,ﬂ_l;\;%ﬂ

Arthropod diversity of rice paddy fields under the effect of different

agriculture managements

DEF - E Y
Wei-Jhe Sun* , Yi-Chang Liao and Man-Miao Yang
v @21 Fng 8 % (Department of Entomology, National Chung Hsing University )

PRERERE MK < R % P FERGBARLT FADRETRF 2T E LT
%%i“?f’;{{?ﬁ&é‘f@ WA AR A PR REATEE S EAL EEMA
Ztk?{éfﬂ N j‘mgi q—? ﬁ:i\‘ A LTI EY ABR LBl *
SRR H AR - AR E *‘**fL;\b%“E4&ZI% AT A A ERB DR
gﬁ ;K,\fig,zma#ieﬁu% o &Rk AR EA R AP BFERDET > AP
HERIES 2 RERA fe“”?#ﬁa‘f”ﬂ B 3 FIU VT B E R Ap e B
222 ki BEL G SRRl B R s AR LR §
B2 PR AT EEREC L2 '%v',ﬂ-m,;w%wi'ﬁ_ﬁ CH A FE A AR

R R ﬁL*%_’@ﬁ$ %#wéﬂﬁﬁ’ﬁ%ﬁﬁxﬁﬁ”»4%ﬁ$@ﬁ
KA B BB Fook o F 0 RS K B2 ﬁ%*#@“ T5%FPHE ¢ otk A F
f;iifiik—v I‘lﬂj"i;féﬁ‘?‘:/,,\ v Lk A BL P A B Ao 2 &‘F R H o A7 A ELQ“F'-T_T v K
RS es R 9p 81 B v ARSI OP BBAEM i ERAS ST

£ *?f—%i’" PHPAz A aEFE B A A8RRlre 3 8FIR 0 A
KL TF - DRTEF2RDE -

B 4 F (Keywords):-k 7&: 2 (Paddy field) ~ & 5% % % $% {4 (Arthropod diversity) ~ B % 4
(Agroecosystem) ~ B j* 5 % (Agriculture management)
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U R R AR LR L el i

Using nest-site densities to explore the relationship between Russet

Sparrow and Eurasian Tree Sparrow

Jin-Li Liu" and Jo-Szu Tsai

W= &%~ 545 Fh4E % (Department of biology resources, National Chiayi University)

S BAEALREE B KA - B

LR R L I X
AHGEZEANY X RBF - R L EF 2

B U K 6 EH A ) hE) S

AAMEFAL TR FLE o ‘l'fff’é. ( Passer rutilans) q\rﬁgﬁﬁ— FE P>
ﬁﬁﬂ]j’ 0 8 (Passer montanus) 4p 12 » (e & 7 /ﬁ*‘*{—ﬁ EFIRCE B BT R ] o

AFEE S LR AR AR TR ) AP LS gk A
1” WMHDRE > UEHBZAFRROME G N EAERFE SaP 2T B REF
ToE e A 100%100m R 0 & llﬁifén;ﬁfs*fi‘rv Vs~ ? B (0-5%,0-30%, 30-
100%) 4 & » TG 8 K ? PE O BHRED A o*“2017& 479 3 67 F i NiEE
Frd B g ik i o A AW A N3edE] 31 K LfrE 2 434 aﬁré o — AR o Wb
FREnTiom R G gms AR G B e Y BT R RS A R T
AR :Lﬁf;‘zw Hu oo a3ty » ML G 65% I “a 4
7 J:ﬁ-r’&z‘ﬁrr'& (R 44% 5 7 F LpE 1 12% 53 F 85 19%) AREqI*
iR & 4058 (Linear mixed model ) 7 & 83 f* A2 & $H/Fr & & L f 0 gl 5
FE- HIFEFNISFEE AT EH G

M 4t F (keywords) © & i (Nestsite) ~ =t % F & & (Secondary cavity-nesting birds) ~ ;"TS’rF i
(Urbanization)
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FEREHAPE R RE BT
The influence of winter flow on breeding habitat of brown dipper, Cinclus

pallasii

FHRPIEET AR
Chiu-Shan Lee”, Shlao—Yu Hong and Yuan-Hsun Sun
Rz B AfL -~ B84 &4 5 2 7 “r(Institute of Wildlife Conservation, National
Pingtung University of Science and Technology)

@ 5 (Cinclus pallasii) > % >t Lk jE > 18 5 2 A1 kR > Rpd gk 9k
- MR SRR R AR iR e P A RETRFREL S 0 W A
TRTECYEOR I FARLFE R AL ROE R TS 2 - ’f*:ra;imy@?,,b
grpk e e SHELRAEA3 VN )E RN ERHEAENAEZ T 2P
S fmﬁ;'ﬁ AP BE T FE200m p ER R A GO ‘A?/fﬁl; FE =
AR 7 E AR R RAPR X =(0=17)> 2013-2017 & ¥ = fE %00 A i chae B g1
A i S S dvmﬁ”""w‘ﬂﬁéé%{éﬁﬁ » 2016 E L E TR P 4 &I F ALt
Fooko R kBRI AT EGE3AR) 0 FRE LY FORHH R A FRG
B VA RPELIEARB T ESTIFL ERES 3%"@ B4 Lo MR
FEL LA AFHLFTERRCFENGSITRESE A TR A LR
1 7’\/@""?1&* Fenx ok g RR A F LR ES *ﬁ,a%mg 42 % gﬂ
EROPE o A i RREET %M@m, CICEREE IS T ST - S
B e S T

M43 (Keywords) @ % 4] i (stream habitat) ~ &4 § % (extreme weather) ~ % 78 4 3
(breeding performance) ~ &3 % = (habitat composition) ~ % -k (flood)
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Spring Environmental situation in Taichung

ﬁ_ré‘;f‘l ERAR 2 2. 2 -E’;?B‘%‘éi_*itié‘\%%‘ﬁl*
1%@%@"‘?% F‘/&?Imgﬁzm é'Ié—t%‘f J\—l\:é‘%’"ﬁ’ Z‘E‘E}F%J‘givﬁ'ﬁiﬁ
"‘43“‘%‘& ;,$F%§4Kq\:]

)

§;pf;§¢.ﬁ,5§a\aa_ﬁ?ﬁ;%;g&,};ﬁ kR
REAPALE BT 2 T AALEDEEENY 146, @&mﬁ?lﬁ,,a o 2-35 2016
E VT R RRLE R I P A Ap RRPDE R R R g A S
M 3= 2 4 B(QHED= & 8 A e 1 0 A A 4 p A K18 FoniR 2 K— 5 L
A PEATRAAAULE - BASEHT > 5P BAKTRFLEEFLIAFE LIV R
AR N FHE F R CRB RIS BB G L B LB AR B BT AR TR IR
RAE G RBREA P L ISP 32465 B R F2RT HIRARL FRER S
BEEL G > U FETAE A KB ERRFRE F AL T 2R
SRR AR Y A6 AE B S 0 B S BAlT 24 BRI S BT AE R
Tl FE PSS A HFEH NS FURT A BRI E S W R S v b
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=t 3 e e
EAE3EREE-
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]

M 42 F (keywords): & ¥ J§ A ~ RE IR
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LA NFSE LR E AR
Investigating long-term population dynamics of birds in Taipei urban

parks during 2003 to 2017

Jing-Ing Lee* and Pei-Fen Lee
Rz 28584 g 8274 5555 %7 (Institute of Ecology and Evolutionary Biology,

National Taiwan University )

Development of urban areas results in loss and fragmentation of natural habitats. Parks
can be viewed as habitat “fragments”, which attract much attention for their capacity of higher
species richness in comparison to surrounding buildings. Birds are recognized as ecological
indicators for their easy observability and susceptibility to environments. Previous studies of
urban parks have found several important factors that affect local bird community. For example,
park area, presence of water body, and coverage of vegetation and impervious layer. However,
how these factors affect the long-term population dynamics of birds is still poorly understood.
Therefore, this study aims to explore the population trends through monitoring data collected
in breeding season from 2003 to 2017, covering 15 parks in Taipei city.

Preliminary results showed an increase in both species richness and abundance. The main
composition of local bird community was still resident species (66% of total abundance).
Population trends of migratory species were relatively fluctuating, while exotic species
presented an upward trend from initial 2.6% to average 10% of total abundance in recent 3
years (excluding Columba livia). Dominant species, such as Light-vented Bulbul (Pycnonotus
sinensis) and Japanese White-eye (Zosterops japonicus), stood their predominant status and
increased in abundance. Black-crowned Night-Heron (Nycticorax nycticorax) now became
dominant in study sites. Few species, such as Red Collared-Dove (Streptopelia tranquebarica),
Spotted Dove (S. chinensis), and Eurasian Tree Sparrow (Passer montanus), were subjected to
decline during 2008-2012, but then rising again gradually. Notably, exotic species, such as
Common Myna (Acridotheres tristis), Black-collared Starling (Gracupica nigricollis) and
Javan Myna (4. javanicus), also expanded in their abundance.

k43 (Keywords) : Urbanization ( ‘FK # i)~ 23 48% (Population trend )
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doie ZRB AR S RAeP TR S H AR PR gl ?

FEERESFELE P e B4R
Yen Shen-Horn, Liao Shih-Rei, Yang Hsin, Wei Shann-Ru, Tu Shih-Hao
Wz @L< 54538 & (National Sun Yat-sen University, Department of Biological
Sciences)

S BRGSO ERSHAEL I REORT S AR RRT T S ETRE B LG
ER B R R R AP RS RS e LE - P AR Y - A&
PR ARMFIBEY P REXIRER SR PIXFABRINBF > o AF DR
fREr B PR F R B ARRFT AL LR BLRBFFY > CFLRE RSB S
IRtk e d IR BAHE ARG E N RE RS TR A AT R T
AR TR AERAER o A PR Aok AP S RA R HRE N R - i
FE-PERAS REE YR RERA S A UR S SRR BRRE S S R A
Ao AEEP 2016 # 32 3 2017 # 11 # ** X EHRGE itk Ry d 4 L4
THRBAHE S 27 fL 40 fjet > RS A I R 2 AR B ARGIEES
LG 1/ FRP LA -@B2p 1A AP 4fa-22p 448 L8P 354~
B3P 5546 WP S84E -~ HAEP OlfEE SFEAETIEE 10D 26348 @ ptyr
P T R R TR F TP A7 L3575 2248 Prifhp 7 2 - R {35
ﬁwﬁﬁm,gﬁﬁﬁmﬂ%iﬁ%%i%%&ﬁiﬁﬁﬂﬁﬁ%iﬂ’”?%%¥
AR g S T2 g N f e B e FIUAPRT RBEFE APk R FApan
AREFALAHESFPBEOE - WAL AN DG Mo

M4t (Keywords) © 4 21k~ 44l ~ By SR - HREBH - FL & -
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ST B B PR L PR S - A
Age and growth of the red bigeye Priacanthus macracanthus in the

northern water off Taiwan

T S FRAR S FIER
Yun-hui Wu, Chen ren-yu, Lui kang-xi
Frelrh$¥2 R € kARRT A ERE R
Division of Marine Fisheries, Fisheries research Institute, COA

AT AR A INEE A X R M (Priacanthus macracanthus)$ * ¢ F # i&
FEEAEZ T o REHFR 2015# 17 3 2017 & 70 5 B E 1050 &4k A o
B £ (FL) 1%t 34-314cm > T3k £ 5 233422cm e % ¢ F # 23 7@ T35
F# L 33208 K o Y FHR SAIUE RS R ETHRLF L 724 B > ¢ ¥ ¥ #2#(MRs)
2 E(FL)Z i fFM %03 % B A 17 (ANCOVA) K 202/ ¥ & B ¥ £ B (P < 0.05) -
werpze & B 47 B RN 5 T MRs= 0.0826% FLO326(r’= 0.845 > n=724) » @ ¥ ¥ dhXx
B B2 282 R LY von Bertalanffy & & %8> vpie g 2 B @ ¥ £ B (P <0.05) »
+ £ S ! Le=2323.7mm > k=0.294/yr > to=-0.699 -

BAEE @ A kA M s BN E ¢ B R
Key words: Priacanthus macracanthus, Age, Growth, Mesopterygoid
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| AL g R T4 EE S Hlig E RALF R R T
A brief overview of Dark woolly bat, Kerivoula furva, social structure

over years by using social network analysis

B R 2 B R !
Mei-Ting Kao'*, Jian-Nan Liu?, Takefumi Nakazawa'
"Rz A< g4 &8 & (Department of Life Sciences, National Cheng Kung University)

TR EECE HHTED BT RE & (Department of Forestry and Natural Resource,
National Chiayi University)

A A B EER G A Ak g X ‘f\?‘ﬂ%\ 7fp—/v\’;il = (ﬁssionfusion
>7

dynamics) - ¥ht§ ¥ - AL 3 FASBH S v F oy T ¥ i € FEdndt o b
1§ E R SR AR g T“Hdv‘?ur*»*?w BNl @Md f&ﬂ
AP 02/% AR i e AR A 2 FEAR 0 FEC £ TET S MR E i \,i o B
FIE - RypiB2 BRE T > 2 2§ (Kerivoula furva) € & * 372 13 fi#aax.xpk,;\ P %”Lr .
Az d 13 138 B4 (L3544 8) 'erskmmgiw’&i-g%;xs& BrE B o 2 g AT A
g —'FKg g it 1?_?!4}_%‘3—31%\ A< 5 4F2 % o 50 f32 92454 ig%’-%—f?ﬂ#&
P a8 g Fl o A PR 2014 1 2017 & SRR TR Ao * AL g #2447 (social
network analysis) ™ 5 34 & p frﬁ F'“%'*giifﬁ“%#%ﬁv B % A R g Ap o 2
MEL e T aRar P REPoM RS aP i LANd S BN REREA
g FG CHkE FEE?F’“‘\‘;L_M Hp ozigﬁfbb"&\#‘r‘*%ﬁj Borop g4 DIg A
?%Ti‘fl—&p\ CHS AT AR L AERAREHSRRG AN RARE - SR

EVRFBEAREUENRAREGIRT T OTLEERTRORFH o A RFY
BIEM - BRI ALE HAH R F B A ko AR g B R

B 4 F (Keywords): = 424§ (Kerivoula furva), - § 4 %/ 47 (social network analysis), 4+ ¢
# (social group), % 78 i ¥4 (reproductive strategy)
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IEN R TR R R PR
Investigation on the effectiveness of fishway in Hushan reservoir by fish

community
BR% U o AT A F s
LR FRASRE TR L

PR E S T 3l a HEF 7J KiEavRihiEEH Fﬁij’ﬁlﬁﬁtki’\‘ﬂ ke RED AT
FAFPIRRK T A 0 NP KRB A PR LI o S IFEA R A E 2y 0 A
P05 E 67 3 106 117 17 R B A2 A AL EN T RRAL N
AR TEC R HA L PRI ERAL THE e RO A ES2Z AR
WA R X B o7 o0 @ % W& & (Spinibarbus hollandi) 205 & -~ F £ ] i f3
(Microphysogobio alticorpus)126 & I & #& € # % - 4 # %= & ¥ (Acrossocheilus
paradoxus)109 & 2 % # % @ (Candidia barbata) 103 & 2 4 &7 = g K (Hemimyzon
formosanus )96 & =t z2_ o Ji % 4p i R B ¥ 4~ 7 (cluster analysis) & 174 % kot 0 3
R FAFERE S LR FF B ED o T d AR
(multidimensional scaling, stress:0.04)4 37 {4 (8 & > *4 2016 # 2 2017 & 3 &
AONE e ﬂ:;&/,,\iizﬁﬂﬁ o Rdm o AR A dEggragit > BRI ERF L E P
T t?w E -@ ‘H}#‘&"r ‘§

M 4 F (keywords) @ 1§ EE4F P 3% ~ A ~ bR e
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FEARFFEFBIRY ROPBUFRELEREAL S B
Influences of season and habitat on species accumulation curve in bird

survey

Fang-Yu Shen and Jo-Szu Tsai

M2 E5+E3HFHS FELFH 527 o (Department of Biological Resources and
Institute of Biodiversity, National Chiayi University, Taiwan )

EEFENFTRADAF BT ATKEFAEIFLME BB LAY
BEF SR LFr b il AEFI N ERAFRLELEHENE G 0 FHR
Bkt RiEE A S TS HPEY § A& (Species richness)2. #2588 o A 3 & pF L
2014 2 1 " 2 2016 & 12 % >3 E I HEFT- A E - BE N ELBEETA NG
(BBS)> s%4pf » & 11 BRBEY 305 - RBR 7 LB 64 483 5edrL 2 100 2 ¢ p
TR FE B G A o % AR 0 S (Rarefaction curve) ' £ AF R P12 5 4 B0 B
Fl2 Gihier B R AT 2R AT Oy A A0 R o 7 bR A & B {5 R
ERBESOLBIMASR BEREIRFEF ALY 0 2P R EEET] 80%TE
B AR AFTHARR T L UITHEFITE 260G BERPZAGF4Z 11 =
ABE-FHUIRES G KREVHT=FAELF I 3 A 0 FF 80%HE L
B AR ATANLENEE R 2ZFY > LEIT AR RFTLI B A
R LB AR Er 2B AERESREFES §E > TR FlEr 7
WRAFAARAFT YRV EHBEFRFLIA AT B RAULTEIRELN

HETEER FF o

B 43 (Keywords) : & #f (Avian) ~ & % % & (Species richness) ~ ik
( Rarefaction curve )
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L% TR EHET L 2B A
Metatranscriptomics of the prasinophytes in the subarctic Northeast

Pacific Ocean

HWEZ s RIS
Yun-Chi Lin' and Alexandra Z. Worden?
TRz F A A B AR B & 4 A7 7 47 (Institute of Marine Environment and Ecology)
PH PR Ak %R 7 1 (Monterey Bay Aquarium Research Institute )

FlEF A S TELRNFAREESEL AL R R AR A X
AAEXIMBER I > A AL AR BRI AR AR ATUG] o pir BB FESATR
TREIREREF R OAIME Pk 0 A2 i hggk(hotspot) o Flut AR Y 1
P RESRTE ARG ARG M Ty SRR A BB AFLARE > LT fET P
e FREFARSESZAS - 20 2T EA BT SR P REFLBHET L
P E I mﬂr‘]z\,{&%ﬂ s 17 ﬁ*uf}’“{v&r’f&“} | * ",‘/ UEFAERF-RBY o

43 (Keywords): 2 #4548 (Metatranscriptomics) ~ 5 % # (prasinophytes) ~ & ik & 7]
(orthologous genes)
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DP15
T X Bl p RHRTRE & B RE(Macaca cyclopis)2. 32 58

2]
¥R KA E
ZERAHA TS B T A

wmm%’s%%i BRCRER VRS AEEEEIPT P A
R SEHT > p AT IR L ﬁﬁ%aﬁﬁﬁmwﬁﬁﬁ:wa% D Wi
T gkﬁ°*“’*Pi#f_&% X E RS LA
Z BiEfF A Bge CBREZ AT LT R R RELARTRELIT
#7@E§ﬁr@ﬁﬁvﬁamvgﬁaﬁ AR o AFTF 2016 & % 2017 EiE (7
p%k%ufimgxﬁgﬁ#mmmm CEEE o SARELFETHE 0 AR
e ?ﬁéﬁﬁﬁm@ﬁﬁﬁﬁ%ﬁkﬁﬁﬁﬁ%@@*%ﬁ%% R RERE SO
B iRty 5 LTER G J%ﬁi%*ﬁ+@79#°us%w% R 4
ﬂﬁ%@*ﬁ’aﬁsﬁﬁ%_p&;umw& TREEFEN AR RS R
EPFEGARLPFTRN - BRSSP B R HiE Do B REIET 5 0

BRARE R A 5 14.78-43.1 3/ PF 02016 # X R PTEF L F R IRB TR
2m73“%%ﬁLﬁ’ﬁ%ﬁﬂﬁﬁﬁﬁM%%%ﬁ’%@g$*ﬁﬁ%&i%£§
}L%w7aﬁ sdamln 12 04 5@ 2017 # % 32582 65 RApredo FlY o 4%

%@Tm%ﬁ»%ﬁ,p@ﬁ%_%@&ﬁ ﬁ;mé% @%é”ﬁ%ﬁ%

;}%ﬂa EP}.% R CHREREEFSEMOET > BEXMRESTRLFFT AR E LR

A E o

m

B4t (keywords): . (F4 ~ 2 B AF ~ WA ~ B 5D 0 SRR
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A p s SRS AR E S Ed
Trophic model of constructed for Wazihwei mangrove

hEcpe! s g
Chi-Kuang Hsu' ~ Hsing-Juh Lin'*

'Rz gL g4 &8 k(Department of Life Sciences, National Chung Hsing
University)

BAEGAFTRLAKF T LA B ASETR FETATHE S R
AR F A TR 0 T AFEBREL S ECHREF R BTG o KA
% ™ Ecopath with Ecosim $f & B 2 + ke S AHRE T a5 i A 47 B a P 547
Wed g A SeR S MG P (- BEHE B AR BB e s B
HERFRPR S R oA BB DL E TS o 2R SR RENEFEY
AFL ARV HECFETAR A E 0 S RERARI LS VR D TGRS
Ao R T ARG AR E 20 R e f o Lindeman & - 4ad 0 805
BEET R IAY R AAMEL R FY T AR 1(6828%) 0 2 i B AR R
dRAa ko BAERIAEY R BERRT AT REELAEA K A LB

A

KBS om BT BRI AT > ML PR BRF o N E L B2
VOEHE e Pl AR REABE S BRSPS F R R R AT

PR RG BRES FHEFBLINPERTAIFE AT > HEBR X
Senfrf A B L BeE o TRt R IR (- AR iR By RS
BRSO 255 -

B 4& 5 (Keywords) © ¥+ & ~ & 4= % 4°5% ~ Ecopath
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i

a

S TR TR PR L F A R SRS 2
Rl S S ) TR
Predator and prey biodiversity relationship and its consequences on

trophic interaction—Interplay of marine nanoflagellates and

bacterioplankton

Jinny Wu Yang!, Wenxue Wu'!, Chih-Ching Chung?, Kuo-Ping Chiang?, Gwo-Ching Gong?,
Chih-hao Hsieh!

YRz 5 #0273 #r(Institute of Oceanography, National Taiwan University) 2 &] =
AL B R ERR 2 4 i 7 “r(Institute of Marine Environment and Ecology, National
Taiwan Ocean University)

Understanding predator-prey biodiversity relationship has been an important issue for
ecology. Here, for the first time, we examined the biodiversity relationship and its consequences
on trophic interaction between heterotrophic nanoflagellates (predators) and bacteria (prey) in
the East China Sea. We obtained the heterotrophic nanoflagellates and bacterial biodiversity
data through the sequences of 18S and 16S rDNA respectively with illumina Miseq, and
abundance data by using epifluorescence microscopic and flow cytometry counting,
respectively. Specifically, we evaluate the relationship between heterotrophic nanoflagellates
and bacteria biodiversities and abundances after accounting for the common environmental
variables. Our result showed that predator diversity and predator/prey biomass ratio (as a proxy
to energy transfer efficiency) increased with increasing prey diversity, which indicated that prey
diversity have the dominant effect on predator community and energy flow transformation
between bacterioplankton-nanoflagellates communities in the East China Sea.

B 4 3 (Keywords): 2 # % #& & (biodiversity) ~ 4 & —‘ﬁ - ¥ % I 1% * (predator-prey
interaction) ~ /& /¥4 $ (marine microbes) ~ illumina Z_& (illumine sequencing)
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yERESE ST O NS e - R S E
Reveal diversity and temporal pattern of marine planktonic ciliates using

metabarcoding

% 221" -« Fabienne RIGAUT-JALABERT % + Nathalie SIMON 2 ~ Fabrice NOT 2 ~
Charles Bachy 2
Wei-Ting Chen!”, Fabienne RIGAUT-JALABERT 2, Nathalie SIMON 2, Fabrice NOT 2 and
Charles Bachy?

"R 4 s+ B s T (College of Ocean Science and Resource, National Taiwan Ocean
University, Taiwan) > % #7741 £ /3 % 2 $ 77 7 p|::(CNRS, UMR 7144, Station Biologique
de Roscoff, France)

Ciliates in both subclasses Choreotrichia and Oligotrichia are major components of marine
microzooplankton. Diversity and temporal variability of communities in these two subclasses
of marine planktonic ciliates were studied at Roscoff SOMLIT-Astan, a coastal long-term
monitoring station (Western English Channel) using metabarcoding. The V4 region of 18S
rDNA were sequenced by Illumina and contained 152,290 reads and 618 OTUs after data
filtering. Total reads of marine planktonic ciliates were 0.38% among all samples.
Strombidium_R sp. were often dominated in ciliate communities during sampling year. The
NMDS plot showed seasonal variability in communities and high repeatability between years
(more obvious in winter).

B 4 F (Keywords) © % = & (Ciliates) ~ p¥ A % £ (Temporal variability) ~ Roscoff SOMLIT-
Astan ~ Metabarcoding
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ATEE R 2 I — SRR 2o B RER S b
Relationship between Zoned Cerith and sediments in Taijiang Nation

Park
Mz SRR F BT Ay 2

PR FRAERETREIL L IR M A BRI R% T

AT AHEHATERLHEHES > N RFOFL e T RET L REe

FRERISFHT2 75 £ FRE A7 0 0 4 & F)s 88 (Batillaria zonalis) ~ 4% 7%

k% (Cerithidea djadjariensis) ~ 1% ¥8(Cerithidea cingulata cingulata)= fa;3 ¥ ¥ R 2. & -
FTHSEHF  JRT rSF R YR T aF LR (E>005); Ut | &2 i
BAEEERG PRSI APMN PR R BN A 32-34um G R YR - SR T
A AR RTER G F DR o 125 B RE B RT 5 (3.4~3.6um) 0 8
R s~ B AR E R ) IR (3.2~3.4um) TR B o BT S ] BEMERF LI

M EHEFRFIREAPM  en 3 SRS AT R R e o S S AT R R o
FUt 0 e SR EFABABA E RAB A IR FO R BERER IR AL

BEY TG FBERRE

BT D CARTFA ] 2 BERER - RF S S10 & BB TS
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B ORISR B A T LR 2 RS
Assemblage structure of Archory and Herring larvae in the Gaoping
Coastal waters.

A Rt
Qian-Jun Liao?, Tsung-Jui Lee!, Hung-Yen Hsieh!?
"Rz & #Fx § 524 F 7 7 #7(Institute of Marine Biology, National Dong-Hwa
University, Checheng, Pingtung, Taiwan) ? & = /3 /¥ # 3~ 1% 4 4&(National Museum of
Marine Biology and Aquarium, Checheng, Pingtung, Taiwan)

j‘fﬂi%‘j Jof A7 Rk SR AR E AR T A 0 R D TR 1 AR
ﬁééjiﬁ;fé;é'ii?\%’f#ﬁ?fﬁ od 2014 % 2017 #H R - F 2k~ 3 BIEC 2 B L- F
|2 D AR e kg ;st;"'ﬁ%#%‘rﬁﬁé% 10T e AT E FEE AP 3
BAafh s 2w i p AR _(Engraulis japonicus ) ~ 3 £ £ # #8_( Encrasicholina heteroloba ) ~
0 LR (E. punctifer) % 7% #%#8_( Thryssa chefuensis ) ; #2422 548 > » 5] 5 £
ol 7 4 (Sardinella jussieui) ~ § &1 7 7 4 (S lemwru) ~ 2 E -7 4 (S
melanura) Bk 77 A (S fimbriata) % @ ¥ &5 (Amblygaster sirm ) o B8 K
Binifia AR s L E A A 5 NI R BUE T R B L LA R aiT ARl 0 B
?54 (535 %) m“’“ﬁiﬂg%ﬁrs*“%zé‘iaﬂ (ﬂ CAEZ)od HRATET O MBEL
ﬁ;‘&;&&(54.55%) 2B T (22.64%) iR B A AR B - En ?‘,&’Kﬁ IS
AALFHME LT RS BAAT TERAFNMNEA,; p AR A 2014 £
2 T LRl R sE 9 2 2015 & 10 7 B BEv RIS AP 4 2 PIEE 18 3 BT 0 &
BER 0.05% F BiriTAdm e fad s $ 2 e R EE G wabidl

IS e

ll?i?u?\" d BIOENV % % ¥ §| %3 -

§ 43 (Keyword) : F£ % K (Terrestrial runoff) ~ & $ % £ (Food availability) ~ # % % #
(Assemblage structure) ~ i f& 4. (Fish larvae)
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PN

TP NURGEN S| SRS EIE R R S L SUE S SR SR ol

Distribution of ectomycorrhizal fungi fruitbodies in Hehuan mountain and the
climate change effect the phenology of ectomycorrhizal fungi
4 JL$E ~ ;1 %% Chueh-Hua Chu ~ Pi-han Wang

L5+ F4 &4 48 & (Department of Life Sciences, Tunghai university)

A AREREHRAIfIEL v P R BT AL Bk o S B LD
TR LAREF T EF L ARAE 2 ’%'if;;“ﬂ FXIERERCRECFTE G
AR PR ER(B P T 0 2012)c AL NP DA AE ST A BB 8
P T PRI dag § ,_gzgxxg%ua;w—];] f%ml‘wlp{:]-f"lﬁrﬁém VIEA T~ PBECER
'liﬁi rﬂ—*a;’n A AT AL 2009423 2017 ERKESEDRE o F xR

-10 7 )% 3=E A 0.3-1.6°C 0 FRA fARE e 2 FRE AR S DG

?@ﬁJ% &5*%@7&?ﬂ+w+ﬁm@¢?hmw FLHERD B LK

ER- S Iy ﬁ?um:‘wmﬁxwz#‘;ﬂ'%m PR R RARE g EAR S o R S

GHT R BPE l;lﬁﬁlgpgﬁmxg%%ﬁﬁm#ma » H — E?]fék’l“?é.-ﬁ--&%ﬂ

4 TR IS E DA é@?f@,;xisﬁmiﬁ E Ak e b

iﬁﬁmmﬂ§%®4ﬂ%€%<’m?&ug%&ibk
S A 1RGNN R S AR

(|

&s«
.p_
o
\’ﬁ
E
fzt
v dop W
E)

Ep

i3

X
f%
£

i
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BEHERR SRR R L S

Effects of habitat change to bird composition in Mailiao, Taiwan

g ARG T MBREIF AT HE Y
Shung-Wen Shu'!, Ching-Chang Lai*, Chao-Chih, Chen?,Yan-Zhen Huang **,Yu-Wen Hsial**
SR AL K M? 7 e >4 k%7 (Safety Health and Environment Center,
Formosa Plastics Group) 25+ 5 4 & 7 *32 # (Hong Yi Ecological Co., Ltd.) * & 8 gLk
% *T= 7 (Yong Su Landscape Architecture Co., Ltd,) "8 % 4 (Correspondence:
10512@tod.com.tw)

5 k3 e (multi-spectral ) ¥ # iR 7 3 F 2 F B3> T fEk £ P R
Foag et B Al AR 285N o AT AL PR MR S SR 2 Bk
USSR R T AR AR T - §T‘~ B E 2009 & 3 2016 & ¥ chdep il
PLR o XAV EREDPEEA ALY UBBEEREY IR FE LRI PE B
SEMIFAERFYFRFUSHFIRF G B SEL B HI S kB N E
B RF K G A vE R 2 AR (p<0.05) 0 EE S BARE 2 A G A AT S 4 2L (2
PR ARE p=045; 44 p=0.15)c EHEAEFALTE ~ FiEhH L L2 M hfEEe
ﬁ@%?ﬁ’ﬁéﬁ@%\gﬁga?5&§32k¢%@éw%mf’ﬁﬁﬁ%g
B (<005 A ABF G EE L FOL B HLGEBET HFAM@<005) £+
B ”\ﬁfﬂtiﬁ ai HEREE@>005) # i A&X 2 0 p RAPR L84 3
B LSRR KRR MRS BHEN TR .

\wb i

M 4% ¥ (Key words) @ % % (Mailiao) ~ % & ## 3 f(multi-spectral) ~ & 3+ % i* (habitat
change) ~ § #f 3% % (brid census)
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B Ray LR H A iEe

Characteristics of trans-spatial-scale common species

A= 3l
Jerome Chie-Jen Ko, Pei-Fen Lee

¢35 42 1 %5 ¢ < (Endemic Species Research Institute ) * & =
ggis 4 5 8 7“7 (Institute of Ecology and Evolutionary Biology,
Natlonal Taiwan University )

FARFBRFRFRDFC o ERe o §F AfEs AT L&A G IR
(ecosystem service ) & 7 PRi% (disservice) gtk o gk AP E ﬁ’t‘iﬁ AEE oy
Afp e FAFEDTERT S NZF R ITFZBTR D A RRT] R Ei/v\ &)
5 ¢ %% R (regional scale) 4 # = (range) ~ # # ¢ & (landscape scale) ik
Fx+t 5 (occupancy ) > 12 2 B = & (local scale) ¥ =@ & (density) o 7R 3o & &
B Rk LA Qi Rp et chd H s 2 RO R 2 A PSS E R L e
i ke PEBELIBFERER AT LRI F G RO EA G 55
FHEHR o FH AR BdE BT ALHE DL p%’:’BfF”g{élﬁ;% 2009-2016 # o
AEFEFRLAR-FLEFPN RS RBRYRE P TR F R 65 TR
FFREN A SESEDR b TREEI EOERD UELRE  Ei2R
Bab s DmapERp hTogR r;féié’;’;i’ﬂl%%?m Bowmiges ¥ LM 5 -
B 4R ] AP R G F L g B P 0l B AL R

R A %%ﬁiﬁ‘ﬂﬁ%£”°f%ﬁwm%4m B¥ LM H2A Rk PRIE
BAJRBER AN TR G o TERG LB Y RS RE -

¢Sl

\m C

B 4t3 (Keywords) : B # 4= f& (widespread species ) ~ # i #F#c (ecological traits ) ~
% (Aves)
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P24
Er 5 R A FAEH LR SR AT s
Study on the interspecific competition between

Passer rutilans and Passer montanus - a multi-scale analysis

HAZ D ERE L EEETRRE 3R E
Cheng-en Hsieh!, Chih-Hua Hsu!, Jo-Szu Tsai?, Ruey-Shing Lin®, Pei-fen Lee!

"W 84 BFEF 4 5827 47 (Institute of Ecology and Evolutionary
Biology, National Taiwan University) > B > £.5& ~ 5 4 ¥ F /R4 % (Department of
Biological Resources, National Chiayi University) * i 5cle R £ 4 B € #F 2 H# 77 %7
® .« (Taiwan Endemic Species Research Institute)

Lk (Passer rutilans) 5 ¢ B4F7 45 0 L & AF A 200 3 2,000 2 = FF oL
BRI RGO R TR T 0 s H R g A A B P B3R 6 RHEEE & 1,000
G2 AHPREEE GG TR AL RS A AR L E
(Passer montanus) a5 4_% A R HE & F|F 2 - o P TR F‘}Jfﬁ’é, l’fk’fﬁ‘
ﬁ&jﬂ%iﬁﬁﬁﬁ:,¥1w3ﬂwaw%%ﬂﬁ e RAE T e R (- ) 238
RAE LR SR L o g s FRIZRY R L o &r%r‘i,fnfé s B R 3
f fz”* gk ARFERF Pz A I EH E R 4R7Fj_}imf§ $5 o #17 eBird §f 5 TR E 2
SRR ﬁﬁ%ﬁ@mﬂmm%;+a¢%’Twﬂi@ﬁwaEM$m5@#
& o AR P ﬁ—‘ﬁm/}#%rﬂwﬁtﬂg ; ST Y

tEREE ES SRS R REIEY 1 & 3T R RS E A LR
Frd Sk 2 T AT R E P e RO R T A 400 e

ﬁﬁﬁﬁaﬁwféﬁ%@¢’F“JﬁﬁiéW@ofﬂﬁﬁﬁﬁﬁﬁﬁ&wéﬁ
LR ST 2 s R R U P S R Vi e 54 N

B &t F (Keywords) : i Jfr & (Passer rutilans) ~ J ‘& (Passer montanus) ~ # F i &
(Interspecific competition)
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AL TR ENBRERITR REAEF
A pilot study of avian density and flight height in a proposed offshore

windfarm in Changhua

R T RS EAETFEAT LSS
Mu-Ming Lin!, Tzung-Su Ding!”, Chung-Hsing Huang?, Yi-Hsin Lee?, Te-Chih Chen®
'R 2R 8 EHRRE EFARE & (School of Forestry and Resource Conservation,
National Taiwan University ) * # % ®¥ & § ¢ (Chinese Wild Bird Federation ) *# #
<~ 84 54 28 & (Department of Ecological Humanities, Providence University )

AR FREALTFAHP O RBRFEDENAF AR FF L AL R
RO > RA AR BHEFOL BEF > AR e A SR T
ARRA L TR PR 22 B R R PR REE
WAHEBRE P ETA Y NAHFATRIRALFREDEAEE A XS PR
Feo AL 2017 EI P D4 2 RABF A7 AR P FARRB G > FAAMLE
3263.9 22 5 M REEHL 2524 ) fF > £ BRI IS F 39483169 & 5 & 0 3 AR AR
SECPPREILIS S > HP R RHT (448 &/ PF) ~ FFFEFL(238 &/ F) ~ B4L(1.58 &
IIEYSVERAERE RS S AL AR EHRAELET S 221508 » 27w pFE (0598
[T 2 2)~ JREF046 &/ 2 22 BEL 043 B/ 2 IR A EF o & 2765
G REBRESY » THOREFRL 028 28 > (3 ATT%NEHFRTE R
AR BT RN EREIN Q51752 %) A& 5B A(55%) ~ F w T 4H(24%) 2 8
AFEO%Z b AL ARBEFEEREBEE S RRFRAE > B L BR
WM RATH TR LA S 2 BB L SRR LT AT TRE > -
TRAAR WHE LG b -

M4z (Keywords) @ Ak % (offshore wind turbine ) ~ % #g:8 4 (bird migration ) ~

£ # k% (collision risk) ~ pF 5 & % (spatio-temporal distribution) ~ 4, + 33 4 (boat
survey )
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CRALBICARBREIRBELTRAASY
Investigation of seaweed diversity and hydrographic condition in the

coastal waters of offshore wind turbines in Changhua

o S SRR+ SARRNLL
Yang-Chi Lan'™ Long-Jing Wu'!, Meng-Chou Lee?, I-Long Chen?
Uk & B ATie T s F AT ¢ s (Coastal and Offshore Resources Research Center,
Fisheries Research Institute) 2 & = 4 4%/% &+ 8-k & % 7 % & (Department of Aquaculture,
National Taiwan Ocean University)

FHOABFRER IR TR SARBEARBRE 2 HGAE > P <
Ty HITA R o AR 2017 33 120 Hp WA A A F 2k FARaE 2 ok
CHBEFHEFAL > TS ﬁv""r%’ﬁ—)%-’k WREBESRERFRA Figﬁbtﬁ $ ik
o T ERAR RGeS FEIRE  EF RS EFZEEBTERP S F e
A Z s o

AFETARPENY I HE B EBRBE IR O6AE A HIFAR B
PRV W By ;;Aﬁm%%‘tﬁ_wﬁ R AB LT PALADFIEF HLTF . J\%’%\%‘r %
SR AR AT AR RIEAN EHF R B MBI T
Bt R R4 Koo Ak EERERKPIEEBMONRF AR SERE R
IHREABZEERER I RFISFELRE -

M 4t F (Keywords) : &t A~k #(Offshore wind turbines) ~ /% & % % [+ (Seaweed diversity)
'k B (Hydrographic condition)
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FE AR RAREESE SR
Study on the species composition and diversity of fishing raft in the

waters of Liuqiu

Ak~ A #
Shwu-Feng Yu"and Long-Jing Wu

AR ¥E R ¢ RARKILTA TR ¢ (Coastal and Offshore Resources
Research Center, Fisheries Research Institute, Council of Agriculture)

AETE AL AR A - LB EER R R TETRE I 12 F
AP THEAR 2 REPREF TR AN UREFEAKLTERLE  REES
2 SHMZEER o R R A FECE P RELERS > - Fa &0
AAME G AaR T, §-F R0 g AMBR $2FIRAF L aNEs
PrERHIAANERTE . AREREL S R 0 ¥ - FRES BEES (38.6%) -
A (233%) 2 444 (8.0%) chikBh b » %55 2 Bhi & BHFHIF -
FApk o B AEAF (107%) 5= FHBEHMEM 5 BB (519%) 2 5% A&
F(162%) fe@B 4 (92%) % v 53 Epjkd Rl A HH (25.0%) ~ B4 (13.4%)
fof Baf (118%) 3 B AipHE R i R > § B P B i
FYF ML R AP B AR e L BRAH o A S HRERE G > LB RS
BIRERAA R Z R ARR T CHRDTRE > FERECEFRAINERT A
BOEFRETRS > FATHELE S NI EBRERG > B2 FHEAN L7255 F
AFEMNLZI2 BEA5FINAFTHIR 225 SRHRE > A T4 5 SRR H

M4t3 (Keywords) : j# #% (fishing raft) ; j& & = = (species composition) ; % &%
(diversity )
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AL M RERRE B2 R
Range Expansion of an alien species: Sacred Ibis (Threskiornis

aethiopicus)

a—

BES S EZRT
Yi-Hsiang Lo'* and Pei-Fen Lee!

W28 53 BgeFt 4 g5 4 (Institute of Ecology and Evolutionary Biology,
Natlonal Taiwan University)

PRFELE AL RABRI b e s AR A 5T é‘bﬁ,z;ﬁf@a‘rmfé,\,%
foE-B 0 4 oo *v?%iiig%’rm%i% cAe b Mg pLE P AL gl o
N AR EA HAN A S R T o B2 FRE(Threskiornis aethloplcus)m/%v 4 +1—4a r

1l
% izt erpw»ts!%iz?m FHE BRFIEILE  FARD sl 1984 &
mw&’i¢~%ﬁ4§%w»#m%r¢z§%o%ﬁ;%mxa%ﬁﬁﬁiis

B RZABE DT A > T AFL AP O (DA ITEAA L DB FEL LR L
B (QF P EH AL PORERS D AT RS B TR IR EARN LS
EHFEFTHRE FRFRANEZHEHE  ZFRRZLAEAE A HEEHT P
1984 5 4. 5 ¥ AEM f BHF S LA MR BT CHEER  LEFS
= £ m%a—'}aayﬁapié TLoURE A AREN A o YRS A TS o

doe ko~ d TR RS X AL A BT RS T S d BRI R S A
f”’* o AFTE R A G B A RTERIE 2 FEE VA REEH DL R 0 T H
PR IR T i o

i 4t 3 (Keywords) : 23 i 4+ (habitat preference) ~ * ¥ #§ 3% (range expansion) ~ % 5 % £
(temporal and spatlal Varlatlons) = £ 4% (growth trend)
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BV AT AT PR LR

Habitat variation in the abundance of larval trombiculid mites in Penghu
ER IR
Chen-Yu Wei, Chi-Chien Kuo

Bz g~ § 2 674 & (Department of Life Science, National Taiwan Normal
University)

LTt E kg _'r;q':i"ﬁ;)};i;)}% bl % o ;ﬁ-]f%ﬂ ¥ 5 ;ﬁ:;?;j_- v =% %8 (Orientia
tsutsugamushi) s EEGFTv TR 2 o [ Al FUAE S AL & ,g o B L HE W TR
I G o KB 48 Bi(Leucaena leucocephala) &y » * 72 5 i & v B L Bk
CZHAFE B OZHEE 2016 F 127 2 2017F# 107 55 B2 AL RCE =+
B R BFRF R A RS B B gt ii%ﬁiﬁ B2F S N
& (8 /e Tz)llﬁ X (Suncus murinus)i~ § (0.134 &/4 %) H =t i 7&E & (Mus
musculus: 0.070) ~ -] & "& B (Rattus losea: 0.036)£2 & & (Rattus norvegicus: 0.001) » v & &
%%uﬁ%4ﬂ9£&ﬁ$}iw i&ﬁﬂ%ﬁﬂ7ﬁ%§@%FmMﬁ@?i&
£(3.1£5.0)8 (p <.0001) » 2% &(110.1435.4) B £ A ¥ £ B (p>.05) o -] ¥ "L & 4428 i
ﬁmﬁgémonﬁrﬁag%mp%%mmgwuzmmma@<omn- PR A
WE A E S AL ER(186.3122.4 £) v #1 (316.6+£52.0) ~ i % (46.5+68. 1) 2]
FORARELSFL EHFROZF (<0 LREEHE#F > 2202 alpF LR
(25 p>.05- “J’a‘&E:Ffffv"E VPR ER G TRk R FA R FHRE LT
2F AT A AR EHER  bd REEFRERDESFREF 2L
M3F 5o ff‘li‘gﬁim&i% LERE B AR S B AP T L EFEREY 0 bR
AL FAk S LSRR LE -

K 4t F (Keywords): & ﬁ,:fﬁa (Scrub typhus) -~ 42 & Ei(Leucaena leucocephala) ~ % #
(Penghu)
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BBEF R TR F R AL FER e PR AR
Beta-diversity patterns of breeding birds influenced by environmental and

climatic heterogeneity in Taiwan

MET AT
Chia Hsieh and Mao-Ning Tuanmu

Y Ly d Fob 3 ¢ o (Biodiversity Research Center, Academia Sinica)

B AT LT K2 2RI e R FERBt ¥ BT i Rk

BHRHE ZrfAesd i rfF > RiEx FRZEZEXAETRF T > r4pd o 4p
T F P48 S R (alpha-diversity) > # % FFE T 2 L B (beta-diversity) { it T Tk
Bth R 4 £ (nestedness) & &4+ fE ¥ 4 (turnover) <23 o R @ LI bﬁ»%_ e e
2 T A O ’ FENH REFAIREERB AR _m'r RIS R 3
%ﬁﬁ&iﬂ*ﬁam_¢wﬂﬁﬁm@ﬂoﬂ&ﬁpmu2m9mwﬁ§?@
ARLENRE VI ARETEEE T e R R ARG AR Ik
AL F EEREPADLE > T BRBEFF2ZHRAL BT EFHF T 2
SR MAREPENFHER S PERLEREELE R OB ERF 7 r]—*
U’Jf”fé LB I’%Ki/\%‘J'al%ﬁﬁ)il"‘lmi%4f°&%/4#ﬁkﬁ AR A F g
2 ¥ *.“.% BHEHRESPERLPERS TP RBEHCREREFR LR A
*Pfé%ﬁwﬂaﬁﬁi#;ﬁﬁ%& RS B e T B (BT D3
%i*v‘W%ﬁliﬁﬁﬁﬁﬁ’Hiﬂﬁﬁfﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁ#Lﬂﬁm
P F_P‘T ’ }:%_/5?;. FRF AL Rk ;E} ér‘fa‘izp oM~ N 1 T‘%}F"?'L R TR A

. B Pe & R

34 —Jm

s}
3
%“
B FE-En\?\?BW&dm
b

F.

[ e (Keywords) R OEE S REM G (heterogeneity—diversity relationship) ~
R L &+ & (Taiwan Breeding Bird Survey) ~ 4t % % (nestedness) ~ ¥ #
(turnover) PE' B it (homogeneity)
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IR CEE EES S

Large Gravid Trap Designed to Capture Aedes Mosquitoes

FRIRIE TS ’Hi:*ﬁl-il N 3"?5"%”1 N ﬁ;% ze 1o éﬁ’j;';gl N :&%2% 1,2 HA® 1,3
Pei-Qi Chen, Tzu-Chen Lin, Kuan-Chih Wang, Shu-Hung Lin, Jing-Chun Tseng, Chin-Gi
Huang, Wu-Chun Tu
VR R i@ 4 b 7oAt 3 ¢ (National Mosquito-Borne Disease Control Research
Center, National Health Research Institutes ) 24 /7 = * Fx BB F 2 F T hE &
( Department of Earth and Life Science, University of Taipei) W= ¢ 2% B a2 8 %
( Department of Entomology, National Chung Hsing University )

FELARD FEERAZEF eV RY DERIIEE S F A4 T RE 2 {HPN
Fh oo b BE AR S MA AT FEAPFRFEEE LD FHREE B E
A EA LR R LA SRR AR 0 2 L REDEL S o 2 AH
MAT S fdEEPN M KK 201 7 Efokeh SOL it 147 o A1 K F A SRLPERIRE ~
MR PSR o g B X AIE A (AL BTL A4 ) SiH F# ke zmicky o
BRIt F P BIRL NROR R T 2 Rt R~ AP FIIRE R T
A E P UFARE R F K o AR SRS F > BTL AR AR~ B4 F gL
T B R prixppdr il I i L 82% o @ A5k ik it 0 iE 75.6% 0 B
FE oY AL g (p=0.02); F HkiEd (FEF) SE B F3] 56.7%IR P rgix
BRSPS 76.7%  BEx A H BTG AfRfES T 2 BEF w4 (p=024)
BIEPREYEL AR F M o B30 FAh2% 3% 68 BILFKRK e
EH S LB o WP E S TO2HE 0 BiES 50% - H P - N g E g2 BTL #%
BHFEPEERS > b 889%  * A LD 1L EEE N L AFMN FK o 2 ¥ 20 B A
BN E A 92 LA oaix 5 B Mmir o BPdad 10,788 38 0 AHE SN X AFE K
Fow st onhid > RV GG SR RA G B IR 2 RAE ) T kR M e
LEFEH o URF Ik B PRI F G A 2 S A FREE o

M4tz (Keywords ) : # % magx (Aedes aegypti ) ~ #% # 4 (gravid trap) ~ %
(surveillance )
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P32
Bt 5 % ki RS B i e it 2 s 2k S b
Preliminary establishment of benthic bio-indicator in severely polluted

waters — A case study in Erren River

stf.:iw“;{l Fam"
1’%’»’;‘% ?I%\ ?I}Q?I‘i’_,f‘ ;

ATH A I EZ A ETEEMRY AL 2R RESERE N KBE
okt o hie SRR RMBESEF I PFEA L E LT8R F R R RO
§j¢r°%’#ﬂﬂﬁﬁﬁ’ﬁﬁ”?**#“¢%$@’@*i%%ﬁé?%$

ﬁﬁ-; 4 #ﬁ:}ﬂ & (biological indicator) = P av o K3 F * k4 #%;}I;%ﬁ » $FA P B % OER

TAAP RAPITFGRAGERI L - AFTFR S 2011 ﬁﬂfr2015ﬁ BEDBHY
BP RARIRREA G um%’f&*#ﬂ“i fe b R SdE A A
(principal component analysis, PCA)% 4p 7 & 4 47 (hlerarchical cluster analysis, CLUSTER) -
SotrREET ¥ iﬁ #* (Micronectidae) ~ & % & (Glossiphonia sp.) ~ % -k ¥ 13
(Laevapex sp )% 4 #8358 Jd 5 Ak 5 R BB > ¥ iv 5 ¢ R 1 %2 g id i
F e o

(P TIES CF NN
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LT 2 R0 G R o
Impacts of landscape change on composition of avian assemblages in

Lanyang River Estuary

A Fiv s E2RE
Wei-Kai Chao” and Pei-Fen Lee
R 48+ 84 5854 5 555 “r(Institute of Ecology and Evolutionary Biology,
National Taiwan University)

FHTTIEEs BALOLLRBMAMRL > LR SRR GEERAERLER
Gengit o R BT G At iRE 0 2 EARANG L B8 T 2 e
Vet RROEHT R B R ESACE 350 A5 4 0 WE AT AREME (IUCN) #
ﬁ%ﬁrﬂﬁiﬁi:%ﬂﬁi—oﬁﬁiﬁ%%ﬂ%ﬁ<%xﬁ LS £ R <
oS BB RRITI R bl JARP R TR 0 B30 g e o AAT
FHEBRBEREE R FH L ER S A F] o 1245 1989 & 3 1990 &
1 M' P B AR T 2015 3 2016 & B IR T chi g v A PRELE AR 0 TR
xf«? Vit IR RRB R R I (DFEET 25 B g il

; (2),?-., WHEHRESEL G R B ESN Q)R G FE Y 2 hh B M 4 o
?Eﬁp BReRAME HE KBRS E RS G F PR PEE Y > B KT
igéc BOHI AR P R EF L c AP ORERT R ARFEIEr B RO E

o

'J

i 4 F (Keywords) : -k 5§ (water bird) ~ # % (community) - pF & % 2 (Temporal variation) ~
124 (Habitat) ~ Fe 7 ¥ (guilds)
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R HATR AN § R Rtk R S R S A

Modeling Spatial Distribution of Ground Dwelling Spider Species
Diversity at Urban Landscape Scale by Using Remote Sensing Data

A N TS NS -
Kuang-Ping Yu', Tzung-Su Ding' and I-Min Tso?

"Rz S8 B EHEBETFT RS & ('School of Forestry and Resource Conservation,
National Taiwan University ) > & % + & 4 & £ 8 % (?Department of life science, Tunghai
University )

?ﬁ“*iﬁiﬁ%%%ﬂ%%kﬁﬁi BRSO R han Rg A b
FHRMERA AT - > FY s P BB AERFERE L RAEEET S E IR TR

EEFR A Z AR AT ORE B ol S R PR R i]é‘zﬁtmﬁﬂi‘ G oo
MG AR LA A T 2012~2014 EATAF R R r BB E \..iﬁ_géjbf'gi%
(GREEnS)#7 . & m«f”ﬁ SHREFTREFE-HAN > GFMRe AP BRI AL
A A B EREOF] ~BF 12 ERUZE L v‘,‘—,‘;J‘ 1198 'I?in‘l’é» p’%ﬁ'ﬁfﬁ:
BT R *\ﬂ\fazrj’i#ﬁi"i%\l Eia i:}%ﬁi"lﬁiﬁ'ﬁi 198 @57}% ~ 3984 HAE o BB
18 p ~ 178161 B4 - 257 7 F’ﬁhbﬁﬁ’f | gt T A L%/ Uil R Rl e A
4 A E \ﬂ. E A 41—#*} | * A £ ﬂ‘?‘gll—'\'}’;s{g.

J’K € T RiRbmiRE R Rk E R L@

Rt ?--&ﬁiiﬁlﬂﬁ FL3E P j"zg \f\:l*ﬁ'ﬁ%mffﬁfé A= X VA Y

Tl Aad A €0 T F5 - A ekt fEi= gtk ?

itz (Key words) @ % 4% % & ¥ (Habitat primary productivity ) ~ ¥ i 45
(habitat preference) ~ #~#&% % & (species richness) ~ # it # (functional group )
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FrRaesEe LEEAN 25 F R
Whether Climate Change Vulnerability Assessment Overly Simplify

Biological Responses?

1 £ - F

Wen-Chien Wang™ and I-Ching Chen

Rz w54 e85 7“7 (Institute of Life Sciences, National Cheng Kung
University, Taiwan )

FERBHEHISF I RBEAEERP TSI AL AR S LT 2 MR

F %8335 B % (Climate Change Vulnerability Assessment, CCVA) & B iZ 4% h
CRH YT ES AL ERBOPERR cCCVAEE LA FZBo vt kR
(exposure ) ~ A7fs & (sensitivity ) 233 if iv # (adaptive capacity) > & & % ~ B R %
Mg it 4 2P HES REE o B AR R Y UF S AR (trait) 73 445
AWERPF TS P EE RS R R AR o WA s ] e
PG AR o Ra o P ERAT R FA Rk R EE A RS g AT
#3731 CCVA 2 B AT EF —2 P FHETNUE B fEhf EREBTIRHEFL - 28
FERTHER A 1I4R ¢ PREFLFHRER 2L o AT 7+ 2009-2015 &
o A% LM< B % (BBSTaiwan) T4 > 2 TRIM ( TRends and Indices for Monitoring
data) B~17 & E % EAR R > P HEHWE FEKE SHEAF PP MG ¥
G B EBEBAIFFEEE  F R EE p AR BB BT
Ay AL 2 B REARST e R e 0 B - BOBB PR HARR B2 B R o
PP 3 "IEADEFEPILE I RRECER o FEN ST P
COVAT i@ ] 1+ ~ it ] *0F Bd iz § G RORE R+ it— H B8 & ¥ RHE
RIFTAA G FflEenig L oo

M43 (Keywords) @ # iz %% (climate change) ~ %% 48%" (population trend ) ~ %% 33
& (vulnerability ) ~ 2 # 34+ (species trait) ~ % 78 § #52% 4 (Breeding Bird Survey )
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P34
ke - ERRERCH s iy s meps ¢ i
IR R & S
The impact of annual environmental change in rice fields on the spatial distribution of
Common Moorhen and White-breasted Waterhen: A case study in Shen-Gou Village,
Yilan

CEBE HERY
Min-hsuan Ni, Pei-fen Lee, Fang-yee Lin

= =1
B2 7

"W A g EE e Fi 4 $ 8 7 47 Institute of Ecology and Evolutionary Biology,
Natlonal Taiwan University > & v 32 cf1 5 3+ 4| Science in Field

ﬁ \—'—' /7"‘/%—’“ 84 E"%’E A& rv» G) E }\ft’ ~ FhX % l'f\%ﬂ *%’J\«;/P\.—E’EU
ﬁiﬁﬁ?%ﬁﬁi*“%’*Hi%i*@ﬂrﬁﬂfﬁ Cie g TR
=

gEis

Fggn F? v Hig A J\ﬁt,,ﬁ»_g z rin/p%ﬁ ALER Lok ,*W%W A h IR
A RHA KT R B RFERE R B A SR AT - T B RAL A
S LGB 6 AP R T G R S

Z:F"ﬁ'fgl_/v\'ﬁ?w:f% r‘]—)‘"KE‘.{’IF,.E'F—-_EW‘!F%ELOZ{n-}ﬁAé%]?ﬁ ﬁ}\iﬁimﬁi
Kiﬁnl%?%lb”“ﬁ&g\#_]_ﬁ’ﬁ&%xh,Exxi_%@)\)}fj_”ﬁ:,\.‘:g;%\%mr“],{
g‘p,;;!; DA ou AR R REW > FEAFTRF L 2d AR
HALEEE B MM kw 4 P B =6 A {F e
g FHMN LR d BRI v oAk : - RELE IR
¥+ ,K/%Jggfﬂr’f@;fj,’:zl-,gnt‘mj\gg_\»(:J%ﬂég/é:g/’a\-#\ji_‘gﬂ%’
BAMIT R LW REE A T AP A R R M P
ARFETA R b LG E kA

b

M43 (Keywords) : "k #%w (Rice Field) ~ #%t4* (Rallidae) ~ 4 # # i (Distribution
dynamics) ~ B v 4 & % (Farmland ecology)
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‘_:/‘?E’m'ﬁ"!// B AR B FlF '“E’JPT&}’L“/, i?ﬁ/}ﬁgﬁp%ﬁ"—’»&\’}%
The Analysis of long-term marine environmental conditions and trawl

fishery resources in the waters off southwestern Taiwan

ML el Y ST
Chien-Pang Chin' Szu-Ying Chen, Chi Chang Laiand Alexandra Z. Worden?

VA rct b £ € 0K A 3% 78 74 ¥ % (Marine Fisheries Division, Fisheries Research
Institute, COA.) 2 B == 5 4~ 5 /3 27 7 o7/fL 53075 X8 T (Ocean Data Bank,
Institute of Oceanography, NTU.) * (7 5cle B £ € K A BB “TipiTid FRA L P o
(Coastal and Offshore Resources Research Center, Fisheries Research Institute, COA.)

r AT ﬁ K ﬁ AP THRERT 2 AEE RS FETRE £ {1 ¥ =% 4 5% £ (CPUE,
kg/hour)lf = «‘fp - (Abundance Index) o 5447 1997-2015 # B & & A ¢ $ CPUE
g o &E—raba b EFR2 CPUE & 1997-2005 & F 4% € % 20.55-29.71 kg/hour 2 [F % & -
s &R 2 484 2006-2008 £ % 33.96-35.52 kg/hour » 2009-2015 & { 3 4r 1 44.80-62.23 kg/hour o
B-HatrhfaEieFR > Tis2 CPUE &4 'l’ﬁ}iﬁc*\ » 1995-2007 & & T 32 4 CPUE %
7.25-14.86 kg/hour 2 % # > 2008-2015 & B & x4 4r ] 21.29-45.46 kg/hour ° ﬁh-— S B
PigfAEmTE 22 484 > CPUE & 1997-2005 & /& IR‘:}* 12.26-19.54 kg/hour » - 2006-2015
# B igéc 21 15-29.61 kg/hour °
AAFLFd e AL R RAE A FRR BP0 B RoRBHT T R EER
FABRIESZ a BRAFTPROZISPEL > Ea R BBBLFrapzs st o A LERAET S
RN 25°C A FRYL 2ICRESF alkR b ;._2 FTEER A 0.2~0.7 mg/m® > 4 F A0
001~02mg/m’; ¥ £ B> 6 > HHER - BIRBZFPHKRA > LT EIFEL 55 0.00~2.00 uM ~ 0.00-
0.05 pM ~0.00-420 uM 5 & FPERY ER A B9 5 0.00~09 pM ~ 0.00-0.3.86 uM ~ 0.00-6.00
& afiz CPUE 1% GLM £ /g % % B Fl+ & 780 » £ % AIC & {78 B H5V E 3% o
’i‘ﬁL; [ & ] %F%im Bitopldri e ¥ hENELY | 2% 4% CPUE &3 » ~ if
CPUEZ  GRINMAS 2% » TELRAR s 3% CPUEsizﬁ. BiAELR o4 MRS
iﬁﬁ‘*’"fi“i% P—”"’ﬁ'fiﬁi"‘ C AR EERE Y REGARY B2 CPUE * A gk plgc] 0 F
Ftest’fﬁiil"‘ BMEALEE<005) g imt 22 484 > itz & CPUE § v 5 T " 2
AR BEEFFERZE AT

Mat3 (Keywords): o~ #d = ;%3¢ (southwestern Taiwan Waters) ~ 4 4 /4 % (trawl fishery) ~
7 /R £ 4p k(Abundance Index) » /% /¥ % 3 F]+ (marine environmental conditions) °
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BRI AR e S 2R

3]

The Impacts of Sika Deer on Bird Richness and Abundance by

Its Damage on Vegetation

W i~ FEH
Dau-Yu Yang', Guo-Jing Weng!
"Rz B A FF A #4523 “7r(Institute of Wildlife Conservation, National
Pingtung University of Science and Technology)

ﬁi;}d%%,{ﬁéﬁtﬁﬁ B SRR R TRRPENNE L B
ulHir' F LAY :}FI 4'}&%«1%4’/' i AT B EgE ;ﬂﬁm#f@gxl R TRE o, H R g
FEEME Svi" E o BT R RS B 1994 & F = Bk 5 84 1 R (Cervus nippon
taiouanus) > 45 R AVEHE FRH L T L R F RS A o AL P O FE T
BRAOEAFRZ A4 andf T > L2 2 5 RIBE Y RBM - AFETHARFEECE R
D6 ESEETE T g d AR R ’ﬁi?\c“ R DINBAER > M EPIE 0~1.5m ~
1.5~dm 2 4m 2 = @A F RO PR > & % <20m ~ 20~40m ~ 40~60m = B FEH TR T h
TR S AE L o APy f‘z-/v\%‘r’]“%ﬂ—/& IRAR R PR A
Bl %R 2 B enfp L > R fuﬁi{;’n A R AR ST RN RER

BRI

B 4% F (keywords) : 1% = A (sika deer) ~ 5 #f 4 8 ¥ & & (bird richness) ~ % #f %' & (bird
abundance) ~ f 2 (deer damage)
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+ R E S A 20092016 # £ p A KR
2009 — 2016 Taiwan breeding bird survey report
o X S N L AN S SR =3 7 T S 8- R L SN S N

Yu-Chen Lu!, Meng-Wen Fan!, Jerome Chie-Jen Ko'?*", Ming-Gang Cai', Ruey-Shing Lin',
Pei-Fen Lee? and Shih-Peng Tsai®

V7 e B Ré+HF 243 %5 ¢ < (Endemic Species Research Institute ) * B =
T latE A 1 %‘3 ggis 4 8577 #1 (Institute of Ecology and Evolutionary Biology,

National Taiwan University ) * ¢ i; X W% 5 & ¢ (Chinese Wild Bird Federation )

FARALE AN A (4 BBS Taiwan) £ 2 X2 HF 3 N E R L # A dhe
TR AEGEERP LN R RAFERIE o BREE G EERE gt B
Yo R BEET e & AH S AR ERAME & kdf o A g ] 2016 & ¢
HFEFA~E S R E LA RERA R spgzﬂf% gL m]ﬂ‘— ARSI S
7480 B R RT3 X i E 8o & 2016 & o iz = 103 ﬁ_f_ AT
EAEEFEARY o R KT E T HARS o 25 M8 H Y kg (Sinosuthora
webbiana ) (-82% )~ * # ¥k & (Dendrocopos leucotos) (-60% ) 2 % +;2 % 9% (Lanius
schach) (-60%) T %% % ; &+ 2AgF npl3 22 f& - # ¢ ¥ (Columba livia)
(+1,502% ) ~ 7~ B (Acridotheres tristis) (+1,220%) » 2 %2 ~ & (Acridotheres
cristatellus ) (+408% ) > + 2 & % 2016 & B NS S ATH 75 5 HhFA (Phaszanus
colchicus) *2¥Ag% » P m % EF AF P &L A “‘ T "% crd% % o BBS Taiwan &3 2
MR a2 ER G4 Ei—’fﬁ?/‘i%l » WA EHE BT RE SR R i
Rk IR A S ‘Jf*#‘/v\# A EE *i%iil#&'pi?% °© 2017 & 7735
BERG e B L 0 B T \PtL 23R4 P 5 T4 (Global Biodiversity
Information Facility » GBIF ) » 4\: BT ARNE  TARBE R T A 1}1 (R
BBS Taiwan ** 2018 & -+ » % —'-ﬁ R 0 ECYDE 3 ’ﬁ ISEARIE A N |
Matz (Keywords) : %7 & 4 (breeding bird) -~ *%23#4%%" (population trend )

% f1 4 (citizen-science) ~ & # % B (long-term monitoring )
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)»L,Jfé?]u.‘f milﬁzif %“ﬁ“}z’liﬁ%}i
Establishing a removal protocol for the invasive species Spartina spp. by
cutting off-black net covering method

/"’ g I% *’F Sy —,—\
Kun-Chin Hung and Hui-Chen Lin

L4524 &8 % (Department of Life Science, Tunghai University)

KXy (Spartinaspp.) FIEA k@ 2 imengrid » F S R RE B 1A
#aﬁ%afﬁw»oqsz&_fﬂx%ﬂﬁamg |3 FF 3 s Al

W18 2007 E 2 RFEWARSEET > THEF AT AT REBE - B2 A
FHREZTCPFRI AT U TEFARY }?% EE O LR AKRERS 2
A g%?*ﬂ%%ﬁ%m#ﬁﬂé S B EERM SR c HEBIRE A3
Mg de PR U Z A B SR T G40 S Rh S o Fpt > § ARl
R %gf?er AL PR BE R NERZL - o AR EHRDP DERT
A A - %%éww’fwﬁ*mémmﬁﬁwiwzfF’*“@r%
BB EESHLE- B LRARE DY T LT 4G LB - REHAFY
FORHET LB GER2E .stﬁzmﬂ'a‘ CHEE BB EEBEEE R
Ry 22 BT EFT RS (p<0.05) ﬂxép$@;£5
E=3e B OPERA G AP x% Bh BRSSP el a sk o Ap ot BIE
- B PRFREIPR T HGEEFA B S FRFLF LA E LR
T o KT F P ek o

B4ts (Keywords): » 448 (Invasive species) ~ 3 7= % (Spartina spp)
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AR H T GAREHRA AT R A B B 2 i
An evaluation on the landscape functions of Danungdafu Forest Park to

larger mammals
Hip ks a2
Bo-yaun Lin!, Kurtis Chyi-jai Pei'?
'R A ELFpARTREERRE A L5 (Department of Nature Resouse and

Environmental Studies, National Dong Hwa University ) 2 B = & & fL3 + £ 8 4 #4 % 7
# 3 #7 (Institute of Wildlife Conservation, National Pingtung University of Science and

Technology )

AR FIE HENRE (A T4&) G IFERAGESE -Fe > 145 5T
PENRETE A R PP A BRI H AL RGN mﬂ’*iﬁv#%»-‘?@i%ﬂ
it o AATF 2016 & 87 1 2017 & 87 » A F APt R R AT iR P AT &
IAFHNEERETA > I EHRETS ERN  BEES 0 TERA AN
Bt YR P AR L RS ALORARE LR 0 B2 R R R
3 BB g ﬁﬁLprQJ%EW&iim#ﬁiﬁ“’%jiﬁﬁﬁﬁﬁﬁ
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¢

- 7

I AR N RO J"akrﬁﬁ RF A mf: S i 5§‘mg-ﬁ-%§\/z LS m‘j‘%f}g’? 1Y
Zd P L LB rw it Bk Bk R FERIE- RN BH LW
ki W+’a%4m;»ﬁkﬁﬁﬁiﬂmkﬂﬁ)ﬂ%’ﬁ?ﬁﬁﬁﬁLﬁ@’W
—";—ﬁ)f”fé*‘;%‘\mﬁ-g’ﬁ?f —HT R d MTEHEARAREFFEAD 2T e {
WAL A LR aE o 0 Rm Wi A AE e nds }1‘371‘43%#7’5!/51}5'*
e ,m,q)%_lpf AT - ﬁ‘*iﬁ@“ﬁﬁ, o R?EL*IEEE' m,ﬁ’\ﬂu‘ .
Fhje BT A @iy LT Failt T AR R o BEE KR EELJ‘??'?]
AL T] ¢ A LAk i LR o

K

<

B4t (Keywords) @ T ¥ Z k[l % (Forest Park) ~ #7 # #+ 4 4 i & (Wildlife Ecology)
& 4x B F 7 i (Landscape function of patch) ~ 4+ 48 2 & (Species richness) ~ % f& 4" *
-3¢ (Spatial distribution pattern) ~ p # 4p #(Camera trap) °
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S BRI RY AR A RRER L ER SR
MR ERR I
The comparison of macrobenthic communities structure and sediment

environments outside in two different nuclear power plant.

BRIV S AR~
Yi-Ling Chang* ~ Cheng, [-Jiunn

AR S RN SE AR O 2

Institute of Marine Biology, National Taiwan Ocean University

Bt &2 F kAR K D tiedd > < e ‘rﬁ,?wm ] #

BRIl FRBE R B P R R AR E e 78 S AR
adb o WP RE S R F}),%ziﬁI%P‘"]—&-FZFEm’f 4"“\"1%1 E ol B
MEFWR-RE A SERFM  HRIREIHS  FERHPT o T RE

4R #wmﬂﬁmam4°ﬁ PEERALE SR PR B3R B
FRESE AT RPEPEROR S TAFHLEF RS 2 YT R
FASEA S TR P BPARAFAREAI IR IAT, FRT IR
CEFF s doAFE 0 MEHBFSF > ook E o

o BFATAFERRAP DT AL R BE L Rl P NERE
ZOOOﬁdL 2012 FFEHAREDLFRE 25 F M =037 F P ag %’EE‘E R

» Flptd it A By kA 4T I%i’“mrF* HAEABFFEREZLPE

* 77 3 12 Shannon's diversity index 3+ & H K EFH E a0 f > Plelous evenness
index 3+ % AEHF io- & - TN L FRBERSE LT 0 02 {1 AZTD
Marine Biotic Index £2 }'3# X BB F]F v 4> S 7 RS PR BRI FREM X R 2K
%i%@ﬁﬁiﬁ%%ﬁ b oo o mwgfgﬁ' 2000 # 3 2012 & BF & 5 T B2 A
BAFHPBTE  P- Rehb e 385 8P 1345270 694 9646 » {12 2 46
FrTRETM IS “Ih‘v 30 p 71 7}1 113 48 » %fm I‘Q“f Tk AR NP - Rt o P R
PRAOBEMHE S NP - TR RGEE > AL R R L HES TRARERD
ARZHAFT R RTF] AT #“‘H‘Hmﬁ"ﬁ*c
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‘e
RS

F 5

B 4t 3 (Keywords) : Macrobenthic ~ Sediment environment ~ Communities structure
Nuclear power plant
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Resource availability determines seasonal variation of phytoplankton size

structure in the Kuroshio east of Taiwan

ECTCIRNCE T L S (1) S - S I
Fan-Sian Lin'", Pei-Chi Ho? , Chung-Chih Chen®, Gwo-Ching Gong*, Sen-Jan!, Chih-hao
Hsieh!

'R = 4 &~ 8557 7“7 (Institute of Oceanography, National Taiwan University, Taipei,
Taiwan) 2R = @ & < § Ry 4 ¥ 3%k S 4 F 42 Barth System Sciences Program,
Taiwan International Graduate Program, National Central University, Zhongli, Taiwan 3 B -
P~ & 2 & 415 & Department of Life Science, National Taiwan Normal University,
Taipei, Taiwan * B == & 4%/% 2 < 85 2% 8 &2 4 L7 1 #7 Institute of Marine
Environment and Ecology and Center of Excellence for the Oceans, National Taiwan Ocean
University, Keelung, Taiwan

Deciphering how environmental factors determine phytoplankton size structure (as
quantified using normalized biovolume size spectral, NBSS) has long been a research interest.
The on-going debate has centered around two classic hypotheses: First, phytoplankton size
structure follows temperature-size relationship that the NBSS slopes become steeper with
increasing temperature. Second, resource-size relationship prevails for phytoplankton, of which
NBSS slopes become shallower with increasing resource concentration. To test the hypotheses,
we examined the phytoplankton NBSS slopes in the Kuroshio region east of Taiwan. We
collected 72 sets of phytoplankton assemblage from 9 cruises across 4 seasons from 2012 to
2015. Here, we used the total biomass of phytoplankton as a proxy for resource supply instead
of inorganic nutrients because inorganic nutrients are instantly depleted and cannot be a reliable
proxy for resource supply in oligotrophic oceans. We found that NBSS slopes did not show a
negative relationship with temperature, which is inconsistent with the expectation of the
temperature-size rule. In contrast, we found a positive relationship between NBSS slopes versus
total biomass, generally supporting the resource-size relationship. The only exception occurred
in winter and early spring, during which small cells were dominant as the nutrient pulse
occurred in the Kuroshio region and the NBSS slopes deviated downward from the expected
positive resource-size relationship. This discrepancy may be explained as the early stage of
nutrient supply; in the initial stage of nutrient enrichments in oligotrophic oceans, small cells
with a high surface-area-to-volume ratio uptake nutrients more efficiently than the larger ones.
After spring, the NBSS slopes basically follow the resource-size relationship. In general,
phytoplankton size structures in the Kuroshio east of Taiwan can be explained by the resource-
size relationship; nevertheless, the potential none-equilibrium conditions need to be born in
mind when interpreting the phytoplankton size structures in response to resource supply.

B4 (Keywords) normalized biovolume size spectrum, ;& /& £2 %8 4|/ B 7% (temperature-
size relationship), 7 i/ & & #8 4] ~ /| B % (resource-size relationship), % ¥ % @ /» &
(oligotrophic ocean), nutrlent pulsed state and steady state.
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o AT L X R PR
Signs recognition of the Formosan serow

IR ARSI (g AR £ o
Chih-Yi Tsai'", Wen-Xiang Zheng!, Yu-Hsiu Lin?, Kuan-Fu Lin?, Jiang Ling'

"R 2 ER g~ § 4§k (The Department of Biology, National Changhua University of
Education) 2 4% 3 2 ## 7 %7 ¢ < (Endemic Species Research Institude)

PR A (sign survey) 7 B AT SRR F 0D 22 - 0 BT %**fh#" L

EEATT T AR - BEREBA LRSS F o AT Y %?fﬁ#
FIB &, 80 .LX Caprzcornzs swinhoei (Gray, 1862){r/f f i% ik i* 77 ok l[% %"' iR TR
%~ R ot ¢ 3 3E A Et ¢ 2 (defecation) ~ & 7 foii B (footmarks) 0 4 iR £ & eh

TR A EIER S b SBT LI T RS et uggf] A o
Rk S RIBERE A AR OER o P F BRI BROBL A B
7450 ¥ b E S A x B4 fa—0 £ Muntiacus reevesi micrurus (Sclater, 1875)fc 5 /4 9%
7 Sus scrofa taivanus (Swinhoe, 1863)} §iz o e pF » & = B 2 27— X Mk R R D
Lo HEEBHOEE R A H AT REF R BE BHOL R K e BRI
R mph Rk o kg 3;}#%;%1}?] o Tt BRENR L RE TR o SRR ER
BRI o GRDE T o T ’F ‘B & B "’K],g;,-lu- l&i\:‘g ﬂﬁ,’:l]}’fg TR TR 2 vb” s Il:p:.
BaEAA & 2R gd an’p_in—r-srﬁﬁju R ERCE S L ey
AL R T R B DRES R M V- RGeS T ARRETRELLY &
ﬁwnﬁﬁmoip*pﬁﬂﬁmﬁd’ﬂiéﬁi%ﬁﬁiﬁﬁ%gﬁgﬁ&%@
BAPFGAL LI ALRB S8BT LI G EFTY o

M 4t F (Keywords) : 7R 33 & % (sign survey) ~ o # % @ X (Formosan serow) - F &°
(footmarks)
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Fl#* b p FAp BT 5 L a2 X pE R
Used infrared camera trap to monitor predators of nest boxes

PR RIRIE S R AT AR R RR S R
Cheng-Te Yao, Shu-Ping Chang, Shiou-Jen Huang, Ming-Yuan Tsai, Chun-Yuan Huang,
Chien-Wei Tseng

FRERRELR G LEEERT

(Endemic Species Research Institute, Jiji, Nantou, Taiwan)

BE - HEE %P 2002 ﬁﬁ;«r/l{p_“ B4 Mgl & L% (Parus
monticolus ) ~ & &% (Parus holsti ) ~ # *£ 7§ ( Sitta europaea) % 1z m %ﬁ ( Abroscopus
albogularis) % 4~ f&:&5r 5 E/LF 53 4 4 & AR E LRI R L 7 o (Elaphe carinata)
2 i 4 bt (Orthriophis taeniurus friesi) ~ # k& #%(Crematogaster sp.) '1 % 5 37 (Muscidae) & =
Foo@m o 8 E (Macaca cyclopis) ~ 5~ 4 & #§(Urocissa caerulea) Pl 4% 4R 5 - ® K>
FEBRFPEL A o AT 2016 57 ~8 7 & 2017 & 47 ~6 1 R F X #
HEZEFP Lot RpFpPErs S g2 ER > DHERAAFLRTIFE L
2 BRAFA LR AR AT R 28 B f o PIEI DX RAEF SR
JE S S A TR~ A YL & (Callosciurus erythraeus thaiwanensis ) ~ i & > & ( Tamiops
maritimus formosanus) 2 ElfF(Rattus sp.) o H ¢ 0 S REN R R EZ(NRAER O
#=3.83) 5 i 4%1;/?Zﬁztﬁﬂgrr,\:}éﬁﬂf%i%ﬁfﬁ%@w B AR
# R Ol & —2 37)Fc 3] 2 £ RPEBE L R S EEHOI=047)0]F - £ x4
AR e FRBRAFNL > FAAH LR 88 B(364%) 0 4 prihik x 154 B
(63.6%) > %74 prh ¥l > A & 4 prd 38%M=59) > F/Z AP R Fr= Ak
27%(n=41) ~ 5 HRIE R 25%(M=38) « FA i § 8%(n=12) ~ SR EHE & 2%(0=3)
P1E AR REE Y 1%0=]) c FREFETRTEFERA A FLLNERBH > 7
A AR BRI R R L X k-

M4EF © i fa(Nest box) ~ % gc(predators) ~ 5 /% J#& j%(Formosan Macaques)
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Study of the biomasses of terrestrial arthropods in organic and

conventional farming of paddy fields

F Sl S S s ST JE S 3
I-Hsin Sung', Shou-Horng Huang?, Zh-Ling Lin' and Yu-Yuan Huang'
'R EA - FHEp ¥ 4 & (Department of Plant Medicine, National Chiayi University,
Chiayi, Taiwan) 2 &£ & B ¥ 235 & #7464 % % (Department of Plant Protection, Chiayi
Agricultural Experiment Station, Taiwan Agricultural Research Institute, Chiayi, Taiwan)

4 4 & (biomass) it 7 72 * th % 2 ¥ ¥ § A& (abundance and richness) 2. 2 fi 45 ¥ >
B RE G > 7 o LA E i S A25° (length-weight regressions)
;rﬁ4#ﬂoé?ﬂ¢%%m %*kh?ﬁﬁﬁﬁﬁmﬁ“ﬂﬁﬁwﬁhf

2017 E3~11 2 EHERFANRMFFFWHEPFRLE K 2FDE
2ookfed EHEp LY L - PIEL FEAD (Mar 8) ~ ~ FEEH (Apr. 13) @%@4 #é:
7f # (May 11) ~ = #p it~ gE# (Sep. 7) ~ 281 488 (Oct. 5) ~ # 3 1 % 3 ¥ (Nov. 7)
FoNERH LB g (FE lmd) MR RE S R Bz&,zipaér*%a‘ﬂ
Tofr 2 fARFE e > PSRRI ERAGEED EIVASZ WE (mm) > TR
AEE IS A RyR Gruner (2003) 0 124 (T4 57 E < (Operational Taxonomic
Unit, OTUs) i& {74 B2 i - B2 5% » 2 njz 4 F 83005 - I iTs El
Bf e 14841 g A0 1058¢g; A A 480 319g 43 70 43.0g; 2RI
7f Bj e 604g-ff 70 315g; - HiTA A 0 192g 70 170g: 24

IR e 373g 70 340 BPRIFHDP G B0 364g-F 79 69.1¢g> H
PR EEAE G e 2 i#ﬂfﬁfﬁf‘%ﬁx 5 end_? # & I (Crustacea) e/ 4+ (Daphniidae) 2 B
2 p (Diptera) #&ix# (Chironomidae) “h e FEHEERANRES Y B RERERA G
FEASFWEME S BACBEAZ G EL P ivderk R F AR 2P B
47'41?}\3 CEXMBRE S N R B[ E P E’—iiﬁ’ - IELEADPG R OLFE O FER
B HIEE TR R G FAP G TSRS TR 2 PR
BooostE G o g g ﬁ‘&n}i Fuz 4y paEn st 03 ko (-
test,P<0.001)’ )Ih{‘,m 7 ﬁﬁv 2 fea o SRR R E S o 2 U T IR R
RINPE R LA FEFPEFRZ LR g RF BT LF R e

P
%
;&

“‘EW

B4t 3 (Keywords) © 2 4~ £ (Biomass) ~ -k 4% (paddy field) ~ 3 # B /2 (organic farming) -
1 7 B 72 (conventional farming)

265



PE BRELFLE S, D RS F F]S

H

Factors affect distribution of invasive birds in urbanization regions of
Taipei

BEw i85
Meng-Han Yang" and Pei-Fen Lee
Rzt 54 8885 4 #8273 “ (Institute of Ecology and Evolutionary Biology,
National Taiwan University )

et i\ﬁnjp ERFRGARAT G A LA NGIRDPE e § R TEER
Tpdrgr iy s fib‘_Eﬁ? iz b B M BESNREE R ﬁéfﬁ%fi’
TR G L ijrs-r‘r vk F A u gsgo M EEEREL B~ RAE R & —Igrs-a‘ B E
m#ig;}é o~ lkjfé%éﬁg’f | A P{%@m?,}tﬂ% ’Lgyféj'}@.*m IL'f%P"m);E’J Ry
a{fuﬁ%ﬁiﬁww&ﬁfuévﬁaﬁamn%7~o$&74#~@_ A
BEHRBEFEEE  BRLE A JF’rs-a CHEBOLF B ER LT B —}grs-ﬁ
L ‘épié/\i)%vfﬁ,%zﬁﬁﬁu\ﬁ PR TR AN F L BELE Y AR S T B
B L AHE S HEMF P RERR (LR YY) EFAE TR B
SEH LG FRAERL LT R FROLTEPD R e LF R
BELENLT TSRS 0~ RS RE R A N R
TEFFRATERE 0~ RS HOH R 4£,ﬁaﬁﬁﬂs¢wﬁﬁﬁ¥%ﬁ”“>
ERE AL DT L FHB ST R AFTLORE D LRGN E = A

N T A L S RS

B 4&F (Keywords) : » 48 (invasive species) ~ & #f (birds) » *Kﬂ it (urbanization )
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Xl R R BiVE AR Rs I B
Effects of seasonal change on mammalian habitat use in shallow

mountain area
L A R LRI TR = SRR ¥ o
Wen—Xiang Zheng™ !, Chih-Yi Tsai!, Yu-Hsiu Lin?, Kuan-Fu Lin?%, Jiang Ling!

"R T g 8 4 48k (The Department of Biology, National Changhua University of
Educat10n) #3487 %5 ¢ < (Endemic Species Research Institude)

£ f 2 RAE it 500D PRIBR TS ST TR
KR Bt ?*%ﬁiiﬁif‘f@iﬁﬁéa’fﬂéfﬁ o NER T e MR RILIRE Y
l‘ﬂﬁ:}"%Fmﬂ}ﬁc‘fﬁ *?ﬁﬂﬁk»ﬁm#féféf”’*&ﬂ-\l_& @‘Ifr/‘i G SNCALE §: &

ARt - T Ais iR e § AR 4 /% (Line transect method) » & 0 el 3 fE A
?_}i‘/r—g‘h,}%ﬁ;‘naéz;}%_ﬁ iﬁ”\ﬂ}"‘:lj;’xii’r .‘Fa‘lfhfil«m /?J"d 2016 # IIE.J.FVE'—
£ 8V A F BRI E 0 kT doef S AE A Bl (Artlodactyla) ~ @ g P (Carnivora) ~

% & P (Primates)!” % ¥+ P (Rodentia)% 3 > -+ = ﬁé o X EPENFIRLIR S LI
% Capricornis swinhoei (Gray, 1862) ~ i £ Muntiacus reevesi micrurus (Sclater, 1875) £ gh,
JE Melogale moschata subaurantiaca (Swinhoe, 1862) 12 y* JE i gt 5 J* 483 > @ o 4%
Bfe s BRERN AT TG RS m*ﬁ“iﬁﬁta cMEHF R BEFLI O BRI ST L

3bt’Ll"1bL——?‘§(11g‘_LFrf‘-&4 VErIEAR T RAR R BN H B F & o RPN o B
L GECI1 7 F’Wps\,ﬁrig » 3 27 pﬁxi | B ffv%;ziiﬁﬁ;ﬂ v B SRR T R EL o
PRI R RED mﬂﬂ sww. CALRIE Pt F GRS U LR

ﬂ***mﬁ%ﬁ%%ﬁﬁ’rﬁ—ﬁlﬂﬁﬂ#mwﬁiﬁ Bt F Ll
s o

Mgz @ b ap # RIS T Pl(camera trap) ~ 7 A% A 4 i (line transect method) ~ 2
& 134 (altitudinal migration)
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Application of Unmanned Aerial Vehicle on the green sea turtle

(Chelonia mydas) conservation

Yuan-Yu Fan”

Wz afm g~ 332 g & (Dept. of Geography, NKNU)

#& % {17 4* & (Unmanned Aerial Vehicle, UAV)H el & 3 & » B w0 @ g J L% 3
B MO A &b 2 REET OB X IARRAR S S A UAV T R * o o
PRV AhAas LG 2S5 B0 R eE S AN R K5 FTRE A2 BT 4
Pooadhigb v Ao i Ras 4y > A P AR UAV & 8303 fiEk 7
R m«ﬁ EET e

BEARE G AEINEIRELTESES A TRE REREFIH o A S
APRBIRER S EFZHDE  BAS P FAFI R EPERARERKCSLT R
Tz R FAT A B IER LR 247> 1356 F A A PR DE R BB R R
AT EERARBETA AART LR CERTF I LA FAERTH L P T Y
% UAV #5086 A P 3 &5 5 cn)) ML 8 (78 TR0 3§ A SRR 81 3 7] 2
Ja B PRERIG A F LG o

B AR 2 G AR AR e 7R % 0 KLUAV @ 3 ehf P v

WoR A RTEIRMEA B RT S PR 4 o

B4t F (Key words) @ & * 4 {7 §* & (Unmanned Aerial Vehicle) ~ /# & (sea turtle) ~ # 32§

7

% %i(Geographic Information Systems) ~ 3 (% ¢ I (Habitat Management)
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BR*RABGESAA AL FIEREEE
Population estimation of Formosan sika deer (Cervus nippon taiouanus)

on Dagqiu island, Matsu by applying Unmanned Aerial Vehicles (UAVs)

Wrr U RTEICI AR MBI e E O
Tung-Yu Heish!", Yu-Cheng Chang?, Tai-Wei Wu?, Yi-Hsin Cian'#, Yi-Nin Chen® and Wen-
Chih Lai®
'R R %B A EH AT T2 @ (Ming-Shiang Ecological Census Consultant Co., Ltd) > £ /3 « £ 24 &
48 % (Department of Life 801ence Tunghai University) > + 5 % i* & £ 3 *32 7 (Da-Wei Cultural
Enterprise Co., Ltd) 4 B = & & FH A F 2 $F R T AT (Graduate Instltute of Bioresources,
National Pingtung University of Science and Technology) S R H4 ﬁifﬁt % (Departmant of
Bioscience Technology, Chung Yuan Christian University) ® i i Fi5c fr & ¥ 4 B ruig dc f 4L
(Fishery and Pasturage Section, Departmant of Economic Affairs, Technology, Lienchiang County
Government)

BAE XM E p AR 85 S AL fsraE X A g4 A R (Formosan sika

deer, Cervus nippon taiouanus)*s% 5 > & BRIF3%{s p AR B 57,2 ?«Fj’{ +5%~;;};§;5E
FAPRP RS U F REBRAGE  FERL S AFREI RISV FRES

AR L06E 50 8 Ak Y T B F TR DJIPhantom4l éie'v#. A ﬁkﬁ
#1F »ikE 12,400,000 pixels ﬁ’m a4 > 12 DJI GSPro # f74/dp 7% - i@ * Pix4D
Mapper #ttj& ¥ % &8 R L 2 R BT Hwd RS BRAFAA -
pop o *JLT"/F B~z F A 5= ,[;;z PE.EE‘;‘_F)\.EQJ;}‘F E® 5 33 15 )RR 2R ER
1895~2089 5 #ic (= B e » & HL0 S B T 1ok & 1245 B (GSD) % 5.52~6.17cm/pixel o i
* ArcGISI02 = r » Vik— FERE AR TETAE “’T‘ THERBY A EEERS
BHRRBE FIEFRRZFRBHAF - ST AFIRLEB GG S EAF IS MG > & F]
R A PG Yk T R ‘f}f&‘.ﬁl‘ GRE L o PR - AL R A BB o
BTG 12~38F A - KFEXIH A BHEE S B 55 R 1048 ~ ¢ = 231 8
F 510457 0 ¢ SR LBHEP AR S PR - RETAL Y £ g
ﬁ‘fﬂ‘}“ :\E"% E R A oo AT fPB?F'“xﬁﬁﬂ FREE VR TAERAEZE IR
PEZEF OREFVRAA B GER > E- HFRATLEF TR EE o d W Ardp ik
ERGHT Lk mE WRGFOT R L AR OB BT - S BT
% f#47 iz oF S A R i(Infrared Thermography) & A #8245 125U PR P F]F o

i 45 (Keywords) © % #*4% i< A (Formosan sika deer, Cervus nippon taiouanus) ~ *#% iz ¥

(Population estimation) ~ 5 4 + 3. § (Daqiu island, Matsu) » #& * #(Unmanned Aerial
Vehicles, UAVs)
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How warming influences mutualism, antagonism and interaction

through ant, aphid and ladybug

SRR L s il
Chia-Cheng Chang’, Shian-Tau Wu, Chuan-Kai HO
W= 4853 EFeFt 4 575 ¢ (Institute of Ecology and Evolutionary Biology,
National Taiwan University)
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M 4xF (Keywords) © #7 & (Aphids) ~ #5i% (Ants) ~ #4%4 (Ladybug) ~ 2 it (warming) ~
% 3 {¥* (interaction) ~ #7#]% % (control experiment)
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The fauna survey of organic and conventional farming field in Emei

Township, Hsinchu

BRI ~2FABHovE
Yung-Jen Lu, I-Lung Lee and Chao-Nien Koh

Frchu b & € Hh ¥ 385 7 Ak 3 % (Forest Protection Division, Taiwan Forestry
Research Institute)

7&%" SeMitiEaith > IpAE NP R RLINBEAERZELIL R
B A ARE o AT F A BRE TR *“?:i C B RIABT F AT e
%%gf—.mﬁ4sn+%#-;,aﬁv“¢&&%%p% B 77 B AR S Rl (7B
PAELER L o Tl A R ﬁﬁﬁﬁo%%%ﬁﬂm%% K2z BHRR
FBERFALGPAR NG G WE R TRZ RS R B AFHS R A
MR o KRR AT - KB HEBEDSDP 15;& 20 7}@7};@_344 LA i

\-m&

P HI13 D 114142546 68 & MR & o 5 - k5§ o A 3130 84154
678 § BRI A T HETI2 D 3147’1/%5@ 276 BAREHEA o BT e

HFED3P O AT R A > o HFEI4P OF 11255469 & B
Bk e AR G2 AR T A SIS BRTI AL ) R E S R R S AR
Wk o B -2 R oK wG e \:‘%%Emﬁqks]% ST SN kﬁ?ti”ﬁifp Fa 4o 8
ZHERRMIAGETaRR A4 FSHREF > 5% - 2 52 K RE ﬁ}.n7iip 53
ﬁﬁ%’£ﬁﬁﬁﬁvﬂ%#&ﬂ’m%*%%ﬁﬁwﬁ*ﬁﬁééi%goﬁﬁa
ARALETAAFZMEF AL P X E LR BB B ARG Bk

B 4= 3 (keywords) : 7 # B ¥ (organic farming) ~ # 4 4p (fauna)~ 2 $ % k%
(biodiversity)
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Fairy Pitta (Pitta nympha) survey in Taiwan in 2017

X ﬁ?ﬂ s ‘3*5«?541’] R R HEI L SR
Tsai-Yu Wu?, An-Yu Chang?, Chie-Jen Ko'?, Ruey-Shing Lin?

liFsc B ¥4 R €45 2477 %5 ¢ < (Endemic Species Research Institute, Council
of Agriculture, Executive Yuan 2 ® = 4 # < £ 4 i F &7t 2 8 7“7 (Institute of
Ecology and Evolutionary Biology, National Taiwan University )

R (IUCN) = A 2 B35 & (Vulnerable) # 48 > #BE BH A &5 vz 24 2

"L RTET AR o  REOEHEEEEERALFF AR DERRE
AP a4 p 2000 £2 F N EEHSBT RN E 32017 40 28p 3
57 20p > P~ 2009 & 222013 & = i {7iE~ K BB D L 619 B IxIkm gt (¢
50 BEEA LR T M E GO B EHFHTRHETE) o d 60 E 4 B iREL A
A FEFHE  PREEEARR SRS > L d 5 T %3 2001 # 1 2017 &
g BABF IR S P AL RTINS LR RHAEY S o F HER B
£ R 2017 & >4 #end §RFE T H) 2001 £ 162.0% 0 EHAEF p 2001 & 2k TiE
FouE E s 3.6% (95% % i % B 1 1.0 — 6.2%) ciud FARRE o w B F B LA IR
CAR R B S 7] 0 3 2017 E W) 2001 & 60 24.4% ;¢ R0~ F @ 2R 303 2017 & 4p
#2001 PlEREF LR PR EEGFE RS 2017 £ ¢ ERARERE
14,625 & o

A F 43 9P L BB EHRSE AN S L (Pittanympha) » AR A R iET
+ 7

B 43 (keywords) @ ~ ¢ & (Fairy Pitta) -~ 4&3cx 2 (playback) ~ %%# & %
( population estimation) ~ *%3% % ;7] (population monitoring )
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A preliminary study of the factors related to roadkill of land crabs,

Gecarcoidea lalandii.

RV EaF 82 Rk A S £
Ming-Chen,Hsu®", Nancy Y| , Heng-Yu Tseng?, Shu-Hui,Liu?,
Tsn-Chien Chen*

Pe e i< g4 &8 k(Department of Life Sciences, Chinese Culture University.) * &
> R E L R4 P77 #7(Graduate Institute of Marine Biology,National Dong Hwa
University.) > & = 7 2 < & & 2 ¥ (Department of Entomology, National Chung Hsing

University.) * P* #7425+ 5 ik & ¥ gLk % (Department of Tourism and Leisure, Minghsin
University of Science and Technology.)

‘é

ﬁilmﬁéaﬁﬁﬁiﬂ’ﬁ%ﬁ%%?#<@%ﬁ"*é»&émr&
O L A S RS TR b
B9 I bt AR G 2B % - 0 MR - ) RO F L P B8
POUH R R B R o K S ERS ihﬁé‘i”ié A Al B A %*%
&Wﬁ&iﬁ%°“W¢571ﬁﬁ&%\me AL RFERA L
FEHEE O RERS PR w@v#ﬁio+—§ﬁwwéﬂi&‘k%“2”81i
#F‘J[l,ﬁﬂﬁx;h}qj{'j; 465 5 5 ¥ FEREL T 44.9% o B 5% BT L A BEaRL
E—g J‘«‘r’\:tk,gl’é;},,' e rﬁﬁxﬁ-, & l’f_;_'éi,‘!:,l—n gme&i 2 B {Fﬁi télb«é-”" T P H BB
R I}‘ILLSE‘&X;}-},{EV o RB %Kﬁ%;bi m"]—;-f - o.@,,]'fl_,"?%‘;’k?ﬁ"i g cndic g 4p
BIL7 3 mEd ol B TR AES .

d

H ‘A Dl Vs

M 4 5 (keywords) @ B 5+ (roadkill) ~ ¥ ¥ #{Gecarcoidea lalandii) ~ -]- zx zk (Liugiu) ~ &
s (Traffic volume)
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The fish fauna of factitious watercourse in Dongshan River Ecoark

%EI%;? 1*\}?3;21\ ’i%?fﬂﬂ‘ 1. ﬁ’;*‘@% 2°3 %9’%%‘1
Jui-Tsung Chang, Chnu Liao, Chin-Kong Shih, Yung-Hsien Lai and Chyng-Shyan
Tzeng
TR = % 7 ErF4pFaes %ﬁ EAE LY = "'L'r(Institute of Bioinformatics and Structure

Biology, National Tsing Hua University) 2 & % &4 #f 33 -] (Tou Cheng Elementary School,
Yi Lan County) * % .€:j7 4 i % 4 (Dongshan River Ecoark)

PP A RELHEPN A LB SN A ST TP 134 22 F 22 48 429
Bz g " HRFEFE 1P 1A L1BE2#A13 85 o 7 BEFLFF O
412531‘5;}1\;&1 %’?I&ﬁﬁiilwﬁ’?séﬁ J\\:‘ m@&:_‘m; j’&p{},ﬁﬁgo é,%?
DR WA P BET R DIk G b R KO Rk R
MUKW 5 0 e R ARSI T K B AT I B ML K
4"'f“/%!ik+_z-k KA EPRAHRKRET S  HIF RN REBERRY L5 F
Db kor BCKAKEE B RA BNk A Y o KRR R ET
rl[?]?v*ﬁk?;l%/ﬁl@;‘?ﬁrﬁliil%ﬁv? R B ot R EF RS
kA A S s o kAL B AP A E RS N E ML Sk %

ﬁ-‘%\‘ 914) Gh AT B J'/‘S’E]J'%:‘E‘-"ﬁmi&ﬂ»

Zg_‘}

WRTSIN
ol ‘3‘>

M 4t 3 (keywords) © % -k 38 v 5 4 #F (potamodromous fish) ~ * L7 4 j % 4 (Dongshan
River Ecoark) ~ #. g 4p (fish fauna)
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LR R B2 6 E Y E T £ R 2 35(Cyclina sinensis) ¥ 3 2 % 1t
Population Biology of Cyclina sinensis in Taijiang Nation Park

LR AR F R S LR BT R L
EXY RS S U AT ESELEEEEY SEL

CEARFAFF 2880 20 FF FEABRY L FRyrpiiEr R HY
Fedh % N B4 TR 2 38(Cyclina sinensis) o A w45 T o ST R RS B3 A K102
EBLE AR PRET EIE o 50 BRI NI R ISR E R b
HEFEFLINAZRE AL AKI0E 1106# ~ 472 2T ERLTHR > X
FHEE R SR E:#;] #c(condition factor » CF) % ##sF A L8 7 A 47 o fr& Tt
BEHT o SRRSO FR SN FEE 0 $A21102E 5 F (9.6 ind/m?) > e £ 3
105& {5 B 4o % > 3 1064 i 5l $ (2.1 ind./m?) ; T 35¢ € 11104% 5§ (12.6+1.8g) -
i 1064 & i# " 1(7.9+4.90) sk fi 5 CF #1024 (8.93) % 103 (4.28) 4 M 4 F % cil
5 kv b & 2 82(2.4-36mm) 2 5 5 103 2 1054 35 [ L F < tFA & R
Ao FE iR E > SRR FIRTBII06F PR ARR S FR G DOk 0 B A
ERFF AR ZINAGERF RS ~EE g é_f:i}];‘sfé%\*f%i“sﬂ o FIY o H bR
CIEREER PR E T R YT ﬁéi%stfi%i?fs‘éﬁﬂﬁﬁtfﬂ; A

B4t F (keywords) @ SRR F ~ RS HFFE WA ¥R £
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A preliminary study on enhancing waterbird habitats of Budai salt pan

Shu-Yen Huang* and Meng-Chi Hung

#3257 %5 7 < (Endemic Species Research Institute )

w*“%am herh B Eo R LRSI E LR > 2 2001 ERAFERL G IRaE
T #‘%] HR*@#FF{% ESEEN S I AN Qg S lii%éﬁr&i » BRI
B IFREBT I AT HERE ~KF J\l“ﬁ**” TRADNE 0 F B i
Pirgd 2o o vlfL#ﬂHé\a /4@, VB AR e B R s TR B A BT S 0 3F S RN
HEEEE L FF TR o FP AP IR s SRR L P 1R - M
FTPREOEEE LR FE DML E (112 7 ) o FHMHSEE N RP R S 0 (21T
FREDG ST AR P LS ’E%fr“,f’l PREF G Bo s Ege P EREDR GRE o
R AREVREFAAZ £ w AP B0 P PEOFLIFLE SRk
(Thiara riqueti) ~ % ¢% (Stenothyra sp.) % ’Jlﬂ%f{ 77 & (Neanthes glandicincta) - #=
TR F]FHIFBPDFR > 7Y By s ff GhEHRFE<LSom & ) ¥ F 548
BEE LR o G FEBRAMAERFLE o F RV RE G4~ 0 BEED
WEA?  Bo A3 ANFELIEBICREFTEHLPE (RTK) » ZR#E ¥
;aym/,,\}rgh cd By AR I EBIE o AN TIZEL-06mMI EL-13me kyp @
AR AR AR oK AR T IR SVRER E R RN o R RE LG D

o

&
:X)
A

4t (keywords) : # % v (Budai salt pan) -~ ¥ # L (habitat enhancement) -~ #§
;? ('shorebird )
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The effectiveness of incidence-based analyses in assessing drivers of cave

biodiversity

+ % % . KendraPhelps?~ #4* 55 1
Joe Chun-Chia Huang'*, Kendra Phelps 2, Mao-Ning Tuanmu *

'Y A E A 5 T ¢ o (Biodiversity Research Center, Academia Sinica) *4¢,
1A F4 5P L (Department of Biological Sciences, Texas Tech University)

Caves represent ecologically unique and important habitats for a variety of wildlife species.
Unfortunately, the persistence of cave systems and cave-dependent biodiversity are greatly
threatened by various anthropogenic disturbances. Understanding patterns of cave biodiversity
and identifying causes driving the patterns are crucial for protection of cave networks. However,
quantification of cave fauna is usually challenging and standard protocol is often lack due to
the difficult terrains outside and inside many caves as well as the hidden nature of cave animals.
In the present study, we analyzed the elements of metacommunity structure (EMS) of 59 bat
communities in a limestone cave system on Bohol Island, Philippines, using species
presenceabsence data. We investigated the potential environmental drivers of the observed
metacommunity structure interpreted by the results of EMS based on existing metacommunity
theories. We then validated the results of the incidence-based analyses by quantitative-based
ordination analyses. The Bohol bat metacommunity exhibited a coherence (Z=3.25, p =0,001)
and a weak nested (multiple tests, p = 0.069~0.001) pattern with species lost in clump (Morista
index = 14.1, p < 0,001). Mantel tests showed that the coincident loss of multiple species was
not correlated with between-site distance, size or complexity of the caves, suggesting that
disturbances are the potential main drivers contributing to the variations of species
compositions among sites. The disturbance hypothesis is supported by our forward stepwise
redundancy analysis, which showed that hunting and mining activities were the two main
factors causing different species compositions among caves. Our findings suggest that
incidence-based analyses are a robust tool for understanding drivers of biodiversity patterns in
cave networks. Future conservation assessment may use survey protocols that maximize species
detection and site coverage rather than time- and resource-consuming abundance protocols with
limited sites.

B 4t 5 (keywords) ¢ 14 4+ R %4 ~ % (element of metacommunity structure) 4 & 1 (nestedness) ~
J~ #8. % # (species replacement) ~ d13L5 & (presence-absence)
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Bioaccumulation of persistent organic pollutants

in tissues of stranded sea turtles in Taiwan coast

BT R E @AM 2R ¢ 2
Ke-Li Lu, Fung-Chi Ko, Jin-Go Cheng, Tsung-Hsien Li, Chiung-Wen Chang

TRz L E F% 2 8 7 97 Graduate Institute of Marine Biology, NDHU 2 i = /4
A4 4712 4 45 National Museum of Marine Biology and Aquarium

g5 thix k2 @74 % FALE (Taiwan Cetacean Stranding Network, TCSN) %
Tﬁm M elic® 4 iR E A anad > B Y B0%F AT 0 ¥ ¢h 50%dR Y R 1A
G Bl AR RGREF Rk B 0 > F SdF o @4 ik % (Chelonia mydas)
A ﬁi%ﬁs ( Lepidochelys olivacea ) # *; ’37‘1 GR I AR AR %/ ER IS o
2+~ (persistent organic pollutants, POPs) 245 R F (bloaccumulatlon) LoLL 3‘&:}? ¥ &
WREREEIEA N Z P EFNLE o Fibbtp § 4 9F (polybromlnated biphenyls,
PCBs) k& B *t i » * il charp 3 2 %l > Biom PCBs 7 "{F ¢ &8 A 4%
BAMARS B A b ‘1—.2-‘36 e o BIE A E R B PCBsS B F 0 BN
AEPIOTFEDRFEE S > HRFNZFAP DL AT RE o B £ R F 3 4 dioxin
like PCBs 2 PCB105 ~ PCBllS =1 > #H+¢ TEQ (toxicity equwalency quantity ) & §_12
Fig i s BB 0 Bon PCBs ¥ %l tp fOot S { 24 A P o Bk kg p
PCBs ik & ¥2 # 4 7 o s £ (curve carapace length, CCL) = & +* » 7w Sk d 3t 8
PR o T 3 e S LTI 3 A DX S L > 5 PCBS HEF £ doAR < L AR i
oo fpEOTIEL T A % W-‘?mﬁ,ﬁ,& M d BT e PCBs kR MO H U M R
POPs *t /& £ %8 p m?’\ﬁ&? FAPAAFRE s aMEEE TEQE TR § 8- -h}mﬁﬂ
ThemizE > UFREBRSEFT CRE AT EPMIIR 2 2 By o

B 4 3 (keywords) : % # ¥ ¥ ( polychlorinated biphenyl ) ~ ## A {3 # = %4 4
( persistent organic pollutants ) ~ % i % ( Chelonia mydas) ~ {fi i & (Lepldochelys
olivacea) -~ =% 4 & A~ # (pollutant redistribution) ~ # {+% & (toxicity equivalency
quantity )
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Effect of Tree Spemes and Den5|ty in Mangrove on Carbon Sequestration

ZXCIN =
Hsin- Hsun Wu, Hsing-Juh Lin"

Wz @254 a8 % (Department of Life Sciences, National Chung Hsing
University )

ARG AEER A BP A R BAFROP IR - T RS AR
iE A i‘aéc,aa‘:%}ﬁ{& T *;jﬁk oo Kf TR s RARE S b Rk
PHRES AR S A EFRT S S HITARLE O A R B e 2
A RIT R B A AR R L A PR LR | (- B R T
RAEm LR ER AR E > P B3 (carbon sequestration) i {4 TR
AL FERBF LR AT Ra > F MR AERR E BB E TR o
o HEHRE 3 7J<"—T % % -liglﬁg‘,L , %:;K/F'IE v\;fib%—kﬂ'ﬁ&*%ﬁ Lt s
*iE “§ Mo RAFETALMIITY e (k4 # Kandeliaobovata) 225 %% & ~ #
(7440 AV|cenn|a marina) shifHk R e BRI EHGHHTLHEE RGBT
23 %fi v IR w B BRI F AR o N AR RS E Ry R
g7 o

M 45 (keywords) © ‘= #++k (mangrove) - g% 33 (carbon sequestration) ~ % &
(density) ~-k% i3 ( Kandeliaobovata) -~ /%3i-* (Avicennia marina)
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Morphological and molecular diet analysis of the bat Coelops frithii

formosanus: what kind of spiders do they eat?

RREFAF ALY
Yu-Hsuan Huang, Chong-Fu Liao, and Yin-Ping Fang*

W Ex* 525 FRE 4 (Department of Biological Resources, National Chiayi
University )

FAREEREC L Grkiihig o 280 ek MR S iR o
MiEd ST RET S L ETI P T I ;gu?ﬁ;@gﬁﬁ
P @ Pk W) g o dods A M B B M’*iﬁ'ﬁio iy oo Al 2 DNARTE £ iF
75 4 47 (metabarcoding analysis) » & #-#7 {7 es F & (L F R A i Fre g R 4 T v o
PR L RG-S BT R G R L) B G ekl e &
MABL - IR Ay L RETTEEE %208&;%@5#&@ DNA » & 33 8 s
& COlI Emm,\ PR ABRERY RIA TELBIINE FRFSNRET R
FREmEL 2 FTALE L GenBank £2 BOLD o &% R - A5~ 77 e 9
@%%mmﬁ’mﬁéﬁﬁﬂr10%;ﬂﬁ»ﬁ~é?mm¢%wﬁzﬁaﬁmmﬁ
7?:1 B ngg*,fi N Lit"’*fi L E R as ‘lv*,fi ~ E %‘pg*,fﬂ_gg %i’ﬁ'\ﬁiiﬁ’i’%%ﬁ 6 7fi o b
o AR AT ¢ BB A bk (b AR ek B e0 243% 0 A 4 3 FALY AliE 69.9%
(f Ed) s BEm REEHIEP 837 20 e bk > 8 & B G hprkanifiif § LB o
£ F B Sbmrkanignl FEMLE o F B EE R IGOET F O Ak b bekk § R
P h o MR RE EE SRS BT RS o

M 42 5 (keywords) : £t :% 4 47 (Fecal analysis ) ~ #%4_# (Hunting spiders) ~ % 3k
(Web-weavingspiders ) ~ =t ¥ z_A& ( Next generation sequencing )
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The assessment of the feasibility of attracting raptors by artificial perches

to control rodents damage

':g‘-l-yb*\lt—k%q_ \JAmﬁv

Zi-Lun Huang , Shiao-Yu Hong and Yuan-Hsun Sun

Rz AL g2 &4 %5 # 7 “r (Institute of wildlife conservation, National
Pingtung University of Science and Technology, Pingtung, Taiwan )

HEB L 2 Ripdlho AT P32 > e RREFEE S HFFAZE
R ez a2 o SRAEv 2R 2T JI* GAEFRT A s 47
BFBEBDTAD K2 - o AP AR BERAIREAIF L2 A
FirBEeBipyap e > FIE <6 fAE &R 58" 40 Biflr
| B ELo 2017 E 45 BFAGFE 10O MBenv ¥ > ERA L FEEI00m L+ o
A LR B R F\ "'r”ﬁ 1 & Ragah2 32y (Elanus caeruleus) fteze b ikde o 15 4 pe

ERHITE K BERETR > F - B APOIHY F "ﬁ"&‘lf‘f 10 /] pF2 b
mﬁﬂﬁﬁ’*bﬂwg*ﬂaﬂ*mm P O R
]E‘PF%}E v ¥ — B 2 "lr;jrﬂ’—;[% () I&-ﬁ‘ﬁ?‘i,*ﬂ%} ha %eniF A ’l“;?fﬁﬁﬁ_fé

L N ﬂﬁwﬁﬁm‘b GEA 23 S &%ﬂﬁiﬁi¢ggQ3@%g29
1) FRRR S RIRY Y PR B G BRI ) B4R 13 A48 0§ B
e B FI Y g2 ng 5G4 B (625%) - ik 0¥ (214%) - el (12.2%) -
#H8 (2.3%) ~ 2 (0.7%) 2tk (0.7%) s F#s 5 { 50 iA1= R 2
BY LIRS B Y ERE R AT OB A I RSS2 L8

B 4 3 (keywords) @ # 4 1+ ;> (Biological control) ~ * 1 4% (Artificial perch) -~ &
- S ¥ 72 (Habitat management) ~ 232§ (Elanus caeruleus)
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Using eBird data to identify the important waterbird area in Taiwan

E Ifa?J NN R = INE TS
An-Yu Chang, Wan-Jyun Chen and Ruey-Shing Lin*

#3257 %5 7 < (Endemic Species Research Institute )

eBird 3 23 b F K e TR ET 4 eBirdTaiwan ) 5 # &5 € ~ #7352
FRTETY CHIREE? EARLEEAT R AR L FRFEDRSE A v p 2015
BTV @k BEEF R > e 3 E R > eBird Taiwan © B fAiE 12§ %
BEFE > 5 31205 L LS SRS ARETRE 21 it
~EHE ?jﬂ‘iifﬁfg%i » P N EAEL TR Pt e o 1T E ";f%“???ﬁil"#%iéf.&i?/}
Fr ke oL RASPELZAFFEL G T RAL . BB 4 AR 23k IBA (Important
Bird Area) 1% (Global IBA Criteria) #|3%X £ £ % 543 > Ra LR LT EL L2
B4 5 (East Asian-Australasian Flyway ) + #7d & 3 2 * > g1 2 sf iz 4
AR A IBAKRG Y PAMGEFIREERPEOFIE . 2R L By 0L
AERREFEHERF T DAT] FLEELER LR T AL &9 EIR Sk
§ Tt RAT o A E 1Y eBird B TR H 2B LR KL BB LT R
B oo g g g o ¥ (Ramsar Convention, 1971) R 2 & » & 4 % L 5 210 H
B 0 ol I E eBird Ak g0 AT H P T 5 E ot B LR 3B A RY
HEHFALEDERPE - HIE* 2 FRTE 5D IBAFRIRE » T {7 GRS
A IBA % AL B o

BE 42 F (keywords) : eBird Taiwan ~ = 2 #1 (Citizen science) ~ #zF#L (Open
data) ~ ;& (Wetland)
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Study of Faecal Analyses of Formosan Pangolins and Ant Populations

EL T I 2 ks s fRkr Y
Ca-Sin Lam, Ching-Min Sun, Ping-Chic Lin and Chung-Chi Lin
"R ER g~ § 4 5§k (Department of Biology, National Changhua University of
Education) * ® = & L fL1 3t + & 4 $ F k" 7 7 (Graduate Institute of Bioresources,
National Pingtung University of Science and Technology)

¢ #7% .1, ¥ (Manis pentadactyla) & 2014 4 B p R %7 8P (IUCN) =& £ 7] 5
Mg A8 @ &7 L P (Formosan pangolin) 3¢ #7317 - B L > Z 4 8
T 27 AARE e %R 132R 487 17 2K o wRpd? Bk
Fasp o T & HE s (Pitfall trap) £2 5% F R B2 (Winkler bag) e = T4 A 474
AT LT H P EIRIRERZ M S BN A AT LR R EES L 3T
T8, S BH A AT L7 2R 3 FR O FMIAGPET L5 RRLT AL DR K
RECORRIR WA R RIR > B BRI A CVE B R LRI en R il
B B LbRET SR Lk o HY 26 /85T LT PR EA AR K2 05 R
18 Ny ~3BFAd BAZFR FFFT LY UFESHHRAGHAL > 2
DX EERT 0 F 550

B 4t 3 (keywords) : 4 %% .1 " (Formosan pangolin) ~ #i# (faecal analyses) -
¥5 4% >3 (ant populations)
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Application of environmental DNA (eDNA) in the assessment of benthic
macrofauna of mangrove ecosystem

,’:Iﬁ s ﬁg—?‘" 223
Chuan-Wen Ho, Hsing-Juh Lin

Wz v &< 54 &35 & (National Chung Hsing University)

%5 DNAEDNA)Z k f 4 H 8 Ecnt ot LA & S@Ad ¢ ¥ 4 e
M ? R F AR BRI P RAIRPTEELI A S FERAR
FanmbeigW I PERBF T a EREFIE L2 F FERIFIRRY 2
R @ 18 o ot @i N o eDNA i bt { Bid - i 0@ 2 A GRS
Bt d gy HEBL G TS N3 IR EPPEBFREREECT R LT R
Eﬁlﬂ;}%%" U BRSPS R SR BT L AR B kR en
LA F TR A ARE GRS £ _’rﬁ?(}}% o AFAY #iE* eDNA k34 4 &
Bl etk AARE TSRS ES 2480 TGS T BEF R
TEREHFHRAA I RA > BB RS A ARE VRSP 2 4*#;6_ DNA % 75 &
LR e o Tl AR s BE L B AR S A A RS b eDNA TR E AR B A
7 * o

R 42 3 (keywords) : &3 DNA(eDNA) ~ ‘= gHk(mangroves) ~ + 4] K& & # {2 6 4
(benthic macrofauna)
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Investigate the carbon sink function of Shuanglianpi reservoir wetland

and Qijiawan river wetland

FEGE Y IEL 2 e 18
Ming-Ru Song®", Chi-Ling Chen? and Hsing-Juh Lin!?
'Rz @ g4 & E k(Department of Life Sciences, National Chung Hsing
University) (7 5cfe b £ 4 B ¢ B % 3% #7(Taiwan Agricultural Research Institute Council

of Agriculture, Executive Yuan)® ¢ £ 77 3 T A P s 3 ¢ o (Biodiversity Research
Center, Academia Sinica)

BEEFAEF G R B AR ELRF A P SRS N
HER DD A Mz - o d WRME A SR Bk BARL AA 2 HANRDR
FHRBE MG B T A RE Fehii .% EREF s F P § R TS
7 ﬁﬁﬁfim“u‘ R R Y o B R E ARALAL 5 A% (carbon sink) o ﬂ&’l gl

/E/“?\IFEI;} ”‘TFPEF‘J'M,, T iad &@—%"1$%Jmﬂhyﬁi*ﬂ R e A !
B ﬂ*ﬁd N Bl g a4 o0 B '—JT{F']"p;Eﬁ—J: &’"f | * cpl g 2 LA Kﬁz
m%%f%%’*miéﬂwaﬂhw%mpzia AR G A
’“#*’25‘? ZEC IR E B wTARY: e | R PR S (B o mﬁi%?b Ao YRR

F ,m» i K ..»ufﬁ»\vl’]'ti BB G 4 o R EH A ST 0 2 2 d RN R A

i 42 5 (keywords) © ;&3 (wetland) ~ &% % (carbon sink) ~ &% & (carbon pool)
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EP15
WP b A AEAE T A R
IHFHERIRIRRFESGT PR
'R k& F&5 45 & (Department of Animal Science, National ChiaYi University )
24 M # = # F Fl(Taipei Zoo)

R R RS A AL R S - B R T A B
et 3 3R A% Kenneth L. Gosner & 1960 # = 3 > # 1 & £ 4$2% Taylor, A. C. and
J J Kollros (1946) £ Limbaugh, B. A. and E. P. Volpe (1957)515 Iﬁﬂ"‘ifr— W REE s A

AG L EREYE PR A A AR AT REEY {L'\;}ggﬁ— Flpt A FE TP
m-# HHhE A A e g T - R T2 4' iiﬂw%ﬁ_’f?ﬁv%ﬁﬁ% ’

LUFAERTFT EY c 2FTAH IS RE L F g TS LYY 248 2
% - M_”pl‘bﬁ)s » % 2548 > @mEF = > B £ # (Operculumcompletionstage) - & RlaE *
FeE PR EAI Y2 T U TR RRT P - 0 A
PIEEIRG £k g IR o

L SR Sk R rr Sl S fai 26 ﬁﬂ 7| % 46 ¥§ (Kenneth L. Gosner, 1960) -
AL S e BN 268N A0 FHFT Ry f A AP AR 2582 183

ERXAPFEFAEFTINT - F 268 o- HIF0H A AL BHRT EA
LRBRT DR RELT hE T p kB2 LA ME T mvﬂl— & J‘Ffrm“ X<
055 % 26 » % 278 5 05<X<1> % 2848 5 1<X<15> % 294 5 1.5<X<2>
Mm% 308 2 X=2-

B 4 3 (keywords) : % # /& 4 ( Hylarana taipehensis ) ~ #f-id ( Tadpole ) ~ % *%
(Embryos and Larvae) ~ % ¥ ~ #§ (Staging Anuran)
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EP16

o R e F e A
A Preliminary Study on the skeletochronology of Sea Turtle along the
Taiwan coast

’ﬁ o :u N %:Ff_— :5';:
Chen,Hui-En, Cheng, I-Jiunn
AR B SERE AR SEE A O =R
Institute of Marine Biology, National Taiwan Ocean University

%i‘f”?;(skeletochronology)5’3%cJ BRIz 2 P ik 4 EARTEE
Mofp B A N e Ao BT R o T - R R R D
VR Fehg AT F R hE RS AR Y AR - BEE - KR T hET
FE-BRER > LA Rabd g F L2 FnFlEa 4L F Fm;}_ﬂ
ERF‘ L P78y BEEIREY DRSS LS > AP REEE
o %,4% FRr- g d o Hizf & Ll = NI #5ﬁo7fﬂfspmi Fﬁ-; ’ 15’?)’&7}\
/‘*%—L/‘*g‘-&h@w}kfﬁi

#2013 & 1 %" 3 2017 & 8 ' > x4qc B 1| 165 L= » & 7 ik (Chelonia
mydas)136 & - 7 i (Caretta caretta)12 & ~ ik (Lepidochelys olivacea)3 & - z+3j
(Eretmochelys imbricata)12 & - & # (Dermochelys coriacea)2 & & » A7 7 #-4F 5 44 &
GESLE A 5 - A R

B4 (keywords) @ /a4 ~ FihEE s A RE S~ iRk 4 L& o
KEY WORDS : Skeletochronology - Growth rates -Lines of arrested growth - Sea turtle
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EP17
%ﬂ%ﬁﬂﬁgﬁ &2 4

Study the heavy metals in sea turtles in Taiwan

B EUR S iR - B
YinTing Chan*, I-Jiunn Cheng
EI[RARE I e E AN e N A Y SR §
Institute of Marine Biology, National Taiwan Ocean University

F1E0 2 BRSO E %ﬂ%i$%ﬁ»ﬁé’§$ﬁﬁ4%Wm
A BT e o d AR S PN AP ADFIEE > A PR (B 2 A5 RH
LA i VAN i mif%éiﬁ% l{_/“g‘mfﬁp‘ ’ D‘—ia—i% Lm/kfifb ’ g
£ A ap 1 SR BPRER REMFNI A AP H
BoBBEYEEFEE RSN E s IR PP EEEDIE KR AT RRIAS
;RS %"15’°P5t‘m_fsﬂf BB B mEREEER FMR 4 é”gum
BE LR o ﬁwz«%ﬁ%}w’*}m THOE £ HIER § B TITERE S R4
kﬁgﬂ“”% FLRIF A AT 5 V“@wlﬁﬁi}ﬂiwﬁ’*bﬁg %%
Booamh m#émkggk%w%a%%,ﬂw mgéz;ﬁgﬁwWWﬁ$%
(arsenobetaine ) & gnid f2 > fdvp P AR E > FIPF A R A AR P oo

7 &
£k

T#% T 5 i3

vl“‘b ~

i
=
(\

B4 (keywords) @ 7% & ~ 35~ o s E £
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EP1g
F A A AT SRR R IRIR A 4T
A study of the genetic diversity in wild populations of Taipei grass frogs

(Hylarana taipehensis) in Taiwan

é’Eﬁiﬁf} [N %’FE ]’T’? 2. %ﬂg Z,Ef_z*
Yi-Chun Chang?, Hsuan-You Lin? and Ming-Hsung Chang?*

"BZ ¢35 451 %5 ¢ < (Endemic Species Research Institute, COA)
23 P 2 4 [ (Taipei Zoo)

AP B REASAETOER PR N R YR RET LT AR @S
B SRR > LFET S Pt & AH o 42 ALY |
Add o A HNE BT NN R BBEXRE o \FFLBOGATE > HI L B
frR 2 AN pHEA AT N EH A EF A G o T8 LI
BEOHFFTELLT B o AR RN AP D AL BTG BERS (4
A RE S Se s BL) crEE AL E (S (20044 B {2014 () il ih SRR
o BT TR R RS ET SR

R 4 3 (keywords) © i fE s &3z (microsatellite markers) ~ %75 i i# (conservation
genetics) ~ 177 % fz (inbreeding) ~ 32 & + 7 & (heterozygote deficit)
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EP19
T A A4 100 E£ RS E I G AP

The joint statement of the International Symposium on the Discovery
of Formosa Landlocked Salmon’s 100th Anniversary
¥% £ A (Gwo, Jin-Chywan)! % 20 4
Vo#m a3 E~ 8 KA %7 % (Department of Aquaculture, Taiwan National

Ocean University)

%5 HETR% fA(#& A -~ Critically Endangered)sf » 84t 4 7 & 4] T TR 17 B 7%
T THHAL o FHHALE P AT TR S P Al & & P +¢‘%Eﬁﬂﬁz%iJ > b 4r:3-5
EPRBRE HREF T () 6-15 ) B G H BB ORI 4 (v 2) 0 A 20-
30 Ep R F R E N EFHRE A FH TR THETREA ) TRk P ER(GRT]) &
At ﬁéjitié%K,T}me Fab g~ w A e F R PRI F & WS A AT e Teeh
FRE P DO ERE DL TR ’%ET‘LE;TZ»%?@' RV AaEe
FAE o

T S THR SR REFE ) ORFE R T PR T IRk

1. 2017 # 8 % - A 3% s 2 k4 7 % (&4, &  Critically Endangered,
CR *% 3|#f & ; Endangered, EN) » £ & ¥ 23 p R AR B (IUCN) s = ¥ £ A73%
B rBiEdnET R o ERIEFERL O NEAAVERY AL b4e 2016
E#117 9p HFEL L ﬂﬂ‘ﬁﬂ“ HEXFIRBEFEFEFLP)

2. FEDLATNRPECHBAIE - HBIFEFHOAA AT EL RTHE

EIR R, o M=xh o AN -] I L I ACAE ;- i B Qs el o35 A

3. Z&AHL LAMLI LA 4 4 (Onychostoma barbatulum)es B 5 # o

4, ZTE)STELH(LEAEL D G ) FdE T B RH OF P D AR F R
Ll R ARG OV B YR o MR RE CREA U b A LR
B RP R EE R % o

S REMITFHFORLTAEFPE TR L F LB R T HS A
( population viability analysis, PVA) - %3 %8k (H]4c2 3F ) A2 BREK
5 Aok b E r/?ﬁi‘{'ml?/r’—rﬁ*@ ’Fl;ﬁ'f e ﬁp/ifﬂjz"—ji‘aﬁr’/%ﬁi‘% E
Rt FEES

6. B R 5 R (ex situ preservation) o iR R 2 B IR
(metapopulation) & 4

i 42 (keywords) : # 4. (Salmon) ~ i%2£ (protection) ~ i 25 %% ¥ (metapopulation)
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EP20

B Eme T S R R
Restoration plan of Chiku salt pan
FE Sl S 2 IR S
Hsing-Juh Lin*" ,Wei-Bo Huang? , An-Cheng Lin*

'R gL g4 &35 & (Department of Life Sciences, National Chung Hsing
University ) 2 = 4 4%/% %+ 8% /5% 1 42 % (Department of Harbor & River Engineering,
National Taiwan Ocean University )

SR B A Ol E b Y@ PRk BUR S HA EHE KL -
i J\ILT"%’FI%W“‘;\?—" i%f?&f%‘:.al\r’“#"’%l
- ~RAREBRERE
EREAE G FRC) DR o LR FHRERR  BRA D BARREE o RiFSP R

Lo RA BARF I o PR pAIRI Y- B0 - PRSP 3
T RREATZ0N Ak KR LS o h T R RS AS JAFERT AT
51:30271:8(F 2 B A kT REAR) o

Foebo RE - e o 1% p RIS EFHHFKI > F ﬁiﬁﬁ“riaiﬁﬁﬂﬁg ’

#ﬁﬂ»@,m,mﬁ#w”ﬁﬁ CAHRE LR FEREE > @ AR o MR
gﬂ'ﬂd‘? v e i RIFF el iRy > R F R %l‘é ﬁi'&%ﬁm'ﬁé/ °
= kP

RIRPZEDPRE S SARF e VA BPE T RRRERER E4E
TR ARREE AP PR A AL KB Pkt T F o AR RE - AT
PELFORF OB T g AFE MR EREERE 0 £ @RS Sk R -

wAlpE T2 4GP ¢ 42 7, e9CRT (Controlled reduced tide)%l J('% IRV
o ? FEdIR PRy Ak FoURE RS A L A T kg

;\4 o

B 42 F (keywords) : @ v (salt pan) ~ -k F* (water gate) ~ CRT (Controlled reduced tide)
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EP21
AL R AR S A T 2 E
Applying Systematic Conservation Planning tools for conserving birds in

Taiwan

chors 1,2
':QET = IE

Chun-Wei Huang>?*, Tzung-Su Ding®

* o3 3
o e
N PR

'R 21l + & 1 A1 4747 7 97 (Department of Civil Engineering, National Chiao Tung
University ) 228 & « & &4k T % 5 % F (Yale School of Forestry and Environmental
Studies) 2R = 58~ & &+ & B T F RS % (School of Forestry and Resource
Conservation, National Taiwan University )

2

B4 R %5 43 (Systematic Conservation Planning » SCP) @ B L= #iE % &
\Tji 3 o 5T R BP0 B4 o SCP 5 A B4R 2 g2k 82 (Species approach)
A R#H g;a‘&iw;fé | Juengh i+ (Presence-absence data) i RE REH 2 2 o
M gn S F Ea - e (Habitat suitability ) s» » ¥ £ ¢ » Ra AL SRR T
BRE S iﬂm%%é%bﬁ %4%*@4’£& AERFRT B LR
BT RS ERIET 2% (Reserve network) s o AFT 7 sx 2 kLR 4]
ek 3 R B R~ JRERT RG] > BERE T 1&” %ﬁr‘\ ¢ SCP fir;' &

F%?a“&ﬁﬁ%%’ﬂéﬁéﬁ%%%apﬁﬂﬁﬁﬁﬁ LEEHET o 2
BIRCN AL T R R R T RRES IR e R < g f&? ‘q;&‘o’zﬁv*;:; R
HALEBHE EFET e UL SCP 2 2 2 1 BRGG BHE F KT § R w

FRAF L HE gk T e b i 7 ((Restoration ) & F 4 A
( Ecological compensation) 83| %3 -

i 42 % (keywords) @ % s %75 3] (Systematic Conservation Planning) S A
( Spatial analysis ) ~ & # i # 1+ ( Habitat suitability ) -~ i i 2 5% (Spatial
Optimization Model)

292



/\»

® O ERT KRS FE T HFE T § 3t H (Cuora flavomarginata)
B 4 [ 2 2 54 4R

Exploring the impact of soft release days to home range area in a yellow-

\¢)~"

£ b R R R

margined box turtle (Cuora flavomarginata) translocation program using

radio tracking and GPS logging techniques

FRECELAZEGES LR 2B B T mB BRI AR

Jia-Yi Shih! ~ Ssu-Wei Chang? ~ Die-Hua Tsai® ~ Bei-Shan Li* ~ Yu-Jhen Liang® ~ Ming-
Shan Tsai** ~ Szu-Lung Chen® ~ Eric Hsien-Shao Tsao®

IR ¢ 24 88 P8 % (Department of Entomology, National Chung Hsing University); 2
Rz P L+ §4 4538 % (Department of Biological Sciences, National Sun Yat-sen
University); > 4 # % = # 4 F =5 #2 7 ¢ = (Conservation and Research Center, Taipei
Z00)

ﬁi&ﬁ%éwﬁ%wﬁ,ua FrELFLEERE R RIETERS S
# (Cuora flavomarginata) i |~ £ ¥ 44 - g@yz% EEEEER O AR
R R R D zd‘ﬁb**#‘*ﬁv#ﬁﬁt IHF Lo e REND RSB AP
Lr%ﬁﬁ%ﬂmkg’mﬂﬁ€ﬁﬂ’”WJH’%%$%%§$’ﬁ%%%iﬁ
W RS FEFFT o LRAEFEBRA S FE S K R A E AR
P Wa2 2 5- (242 % AW # X0FF Vi B2 77 R Emics
R F] 5 §F & 17 5 (Homing behavior) 7 $3c 2 + g Rl A3 #5 > ot 17 5 -~ tgif 4o R 4L T
Bk R YR oo BT *?3’?*&% «éﬁﬂﬁ‘rﬂi‘éﬁ’}‘i(ﬁ FT7 %) o OB Ao B e $HTT A BhenEt E
B B BAATE LR R o SRR ”’**W*ﬁé YR A H AP TREFENTE X
RS A 8 RN S i A Faé o G %7\3“1 W ERDEMER o AT %N
2017&# 732 10" BFALA NI LEFETREEFSE ARt syy 12 7=
# i C A1 BART EHPE e GPS fuit e S BR T A 2 4 EIF B R b §

BEH e B PRI S S RETSER R TR - A A FN kR
L N«r‘v‘rv%%lﬂlbk’% £ ax*»"ﬁbﬂ%;fifl C A FE A BT AN, B G R
SR A e S BRI RT B 5% ERERFH N RUES

itz (Keywords) : @it s (Cuora flavomarginata ) ~ & & 4 B ( Home
range) ~ ## #i-;¢ (Moving pattern) ~ & % 7 i Bt_( Radio tracking)
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EP23
B AR 5 AR TR R O B R
Disease surveillance of Formosan sika deer on Daigiu island, Matsu

Ml-® U B BRTHEIHRF I ETAT 2 A
Yi-Nin Chen?, Cindy Geniola!, Yu-Cheng Chang? Tung-Yu Heish?, Yi-Hsin Cian®**, and
Wen-Chih Lai®

Pe R+ B4 53k (Departmant of Bioscience Technology, Chung Yuan Christian
University) o SR ? 4 w‘r‘v % % (Department of Life Science, Tunghai University ) * &
FE%BEAEN AT L2 P (Ming-Shiang Ecological Census Consultant Co., Ltd ) * & = &

A~ 52 47' P /E,?P % #7 (Graduate Institute of Bioresources, National Pingtung
University of Science and Technology) LR FC A F A B df dcg =4 (Fishery and
Pasturage Section, Departmant of Economic Affairs, Technology, Lienchiang County
Government )

A bR R E TR AEERE T EH LD fN s 4w g
B EPRSY o R AT ?u%%&%%ﬁéiﬁ’ﬁﬁgﬁﬁwﬁxﬁmfﬁnf
MRESLFSEE 2017 E 1250 A E LT R I0BE T A 2
(7 st B o K W PPk 75 0% F B~ DNA » & gk & ¢ SORNA 1 F 8 4 &
cDNA%é’ﬁwr%ﬂr4ﬂiiﬁﬁ«ﬁ“ii;Axrﬁaiﬁﬁf@mMymmwedmmrwdmn
PCR)R WM& * B 5 @b Gehafopd E AT pd B pdz 22 0K
PBE AT REERT SRR S S BAPTES R AREFRE BB 2
7 16S IRNA 12 o &t {7 A FIR 7]~ 4715 > M 16S rRNA R FIA 730 & A & s eh
%Pﬁ’ﬁﬁ%%%ﬁﬂﬁ%ﬁﬁ%%i**“%WWW’W%“%&JR@ﬁWW
%%ioﬁ?&ﬁ%ﬁiﬁﬁ”%% BAMITOREFAER AL T AFRITE
BH2R0T D LXmRES - F ‘4‘1’4’3‘?]3“]5 Jt“'i‘ #’ Fooralagadl Kopshk o AT R
A At I 2 i%ﬂ*@ﬂ”‘%#i@%%@
LA A %@%éﬂiﬁﬁf’%Uﬂﬂuﬁ%&%#ﬁ@%%@*?i°%ﬁi
FUATRT AN SRR SR FE R LR b T RARE SE & R

R 42 (keywords) @ > 4%+ 7= i (Formosan sika deer, Cervus nippon taiouanus ) ~ 5 42 *
# % ( Daigiu island, Matsu ) ~ % % % i @ % 5 ( Zoonoses ) - fr;l»L T+
(Coronavirus) -~ E 3] BJ-:LI:?;% (Hepatitis E virus) ~ &3 :ﬁﬁi (Herpesvirus) ~ 4 i«
% ] (Mycobacterium)
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i Fbed B 0B R A
Preliminary researches on the most effective screening strategy of

Batrachochytrium dendrobatidis

HEF - HEREIPLIARFEGT PR
Meng-Jung Hsieh?, Hsuan-You Lin?, Wei- You Tai? Nian-Hong Jang-Liaw? and Ming-
Hsiang Chan?
'EA-H 44 ¥ % (Department of Biomedical Science, Chung Gung University )

24 A # 2 # F Fl(Taipei Zoo)

BARRHEABEFRERTY > AHE AR EF G B AR B
P d Ffribp A AL OIE 7] 5 F R B - A [y B “'J%’f\}imReal—
time PCR > ‘- e b mn c@ S @ v ¢ # i < PCR R E o H B RZ LR
RRER - H* 243 2 PFTEAEN M ETATY CBRRAL BTESFA
A R R A BT swab iR o 2R 4 B F 64K 123 40K %
%ﬁfﬁf@pé SRR~ AKBRE S EEAARSEE L E 52 > 1P| Real-time PCR #] % &%
BARFEESCPCRE » 7 r14&R T DNA { MIER dusshFae + c S RAUET%HF 7 L
USR5 AT @ A s 0 7 SR OIE a7 587 s 5 Pt 2 o ol S ity -

Bé 4 F (keywords) : i+ 4= ] (Batrachochytrium dendrobatidis) ~ B % % 753+ % (CBPs) ~ %
# # i+ (Hylarana taipehensis) ~ Swab ~ i ;% PCR (Nested-PCR) - Real-time PCR
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EP25

&l

ETIRS

PR RS T L R R-AkE T 2

'

Assessing the risk of ecosystem collapse from urbanization: the case of

Tamsui estuary in Taiwan

Mrtal? s kg3 w2 misg 4
Wan-Jyun Chen?", Fang-Yi Lin3, Jerome Chie-Jen Ko'?, Yi-Hsiu Chen*
'Rt B ¥4 R €47 4 71 %5 ¢ < (Endemic Species Research Institute) > B * %
B B4 e 4 5 877 47 (Institute of Ecology and Evolutionary Biology,
National Taiwan University) * B 7 32 c§2 5 3+ 4 (Science in Field Program) ‘NOAA
National Ocean Service, National Centers for Costal Ocean Science

Aokimd AR ORFRIFE AR R T EY > AR e v 4 f ko
J%Jfﬁ%ﬁf%”r'ﬁt‘,wx‘ﬁ C s R A KEDERRRE o R RkFT TS5
‘J?%‘EK’B FRPE B RXPFI L B LERL LM o AR SEE AR
kiE g s 4w /? R - K2R IAJF,’K%5§F§I7 Aok T A R ke end F] o @ FHACRE
RN }\/\ R~k E T T“Eﬁ#ﬁﬁﬁ%i ESLE RN ST Ei s L
AR R LR IE - J(;ar' 4 gg Z PR o Apdk* JUCN 2 & % 24 2 (RedList
of Ecosystem) sz iz B » j& 4 f 4 A F R~ LB AT LU R aaE L 2
Piler 23 0ws ﬁﬂ:ﬂl l[#m rﬁ*-&*{ » R AR K GE 2 IR AR R A kR
ﬁl,g%ﬁ.o
A dEd SR E R RS PRRBORFERITIER 1970 &0 k2 B F Aoy
RE~ ko SRS TR BRSCRE H\%”"E Sl eimrT e RN
e Tk A F ﬁ”ﬁmm%ﬁ’$Wﬁ§F4*k@&aP?%%’¢?%&£
PRREENE BT Nfi&,m+4#ma{§mﬁﬁ,zwwgﬁgmﬁ%
(Cyrenobatissa subsulcata)£: =¥ (Cyrenodonax formosana) # 1974 # ¥ £ =% » ® Ki&
REA P2 A F 8090 Bl e o F kP T A B AT S A E
PR A TR R R R PAER RSB FIRA S RAF AR FL L L%

o

MR BB - KT B AEE (Y A T RET A o # L H -
PR AL T RO A R f S R

M 4t F (keywords) : pA A& % (urban ecosystem) -~ 4 & ik 7= (ecological status
assessment) ~ kb *& ’J’-IV_EB, (nsk assessment criteria)
FP1

iy AR TR AT - g

eT R RS

=
W3 i 8 HHRE RTRE

A g b g i3 4 (Reptilia) 3 8 P (Squamata) st > fr B e AT E TR > A
FHLZEFAFLE S B s $i ard B o w3 R BGR ~ 133
MASRR TP SRt R PREEES SRl R < fRF D
<o) FaFALRM o 4o L 7 (Ptyas dhumnades) P &L L & g 0 I AER R B4 (granular
texture) £ #zc -
BBLINAS A R Y MEZ R
FEBCREPA o 200-1000 2z

+ MCHA R PR G 2 B 5 0 ERET 64415 17
BT L LR R R B R R Y
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1000-3000 & Z = A& ;Fi*{ﬁ%ﬂvig;;\ B2 IR AR A R L B
i‘éﬁ’rﬁé/gkm/b PR EA TG T A ,Fu;; KFEG A H_:,%JFFI& b 27 9P B2 )
,J.ﬁija‘rﬂ;,agé‘rﬁrﬁ F‘:I;pqﬁ:#j; U o Gy LB ¢ AN (A LA Y] %2 BT T 5’}57?3%&
y#ﬁ”l&—’»; },%!ﬂ’ﬁ—,t!;./r"fé%l;’fj,f ri;é_fplﬁ‘ﬁ*fﬁfﬁ“v ‘j?ktﬁ‘tt'/_!_-ﬂgz
ER

B4k (keywords) : b 7 ~ freh i s P A A S T3 MACHL S RGM % B R
yeid
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%31 Amynthas ¥2 Metaphire & Jiriil 2_ 25 f 3 i
Study on the morphological characteristics of two earthworm genera

between Amynthas and Metaphire

*

R ﬁ 1. gi;iéi ?E; 12,
Yu-Hsi Wang! and Hsi-Te Shih-2"

TR P 24 84 &3 8 % (Department of Life Science, National Chung Hsing
University, 250 Kuo-Kuang Road, Taichung 402, Taiwan) 2 B @ @ % £ >3k 84 $ &
# 3 # .« (Research Center of Global Change Biology, National Chung Hsing University,
250 Kuo Kuang Road, Taichung 402, Taiwan )

The genus Metaphire was established by having a key character of “copulatory pouch”,
separating from Amynthas. However, different degrees of copulatory pouch size are found in
some species which make their generic status controversial. Other molecular studies using
several mitochondrial and nuclear markers also can not support the separation of the two genera.
In our study, we used paraffin-embedded tissue method and dissected the male pore to confirm
the size of copulatory pouch for two Amynthas species, three Metaphire species and seven
species of the “Metaphire formosae” group. It is clear that no copulatory pouch can be found
in Amynthas species, but a large copulatory pouch in Metaphire species. However, species of
the “Metaphire formosae” group only have a shallow, or intermediate, form of copulatory
pouch which reflects the controversy of their geneus of this group. In addition to the unsolved
molecular relationship of the two genera, the character of copulatory pouch may not be useful
to distinguish the two genera, or both genera even belong to a single genus. More species should
be examined in the future to confirm the degrees of copulatory pouches and the phylogenetic
analyses with different DNA markers are necessary to confirm the relationship of the two
genera.

M 4t 5 (keywords) : dx 3l (earthworm ) ~ i Z& ¥l & ( Amynthas ) ~ "3k 4l B
(Metaphire) ~ 215 ¥ #c (morphological characteristics )
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PR —ERVLAFF RAA TR R A FAOEFEE SRR T

Co-evolution and species delimitation of Pachyrhynchus weevils and their
endosymbionts in Taiwan-Luzon volcanic belt

+ jE 1% P A +4k2% ~ Reagan Joseph Villanueva®, Olga M. Nufieza* ~ 4k T 1
Princess Angelie S. Casas?, Sen-Lin Tang?, Reagan Joseph Villanueva®, Olga M. Nufieza* and
Chung-Ping Lin*

Y R~ F 24 &35 & (Department of Life Science, National Taiwan Normal
University, Taipei, Taiwan) 2 ¥ £ # 3 a4 # % #4479 .« (Biodiversity Research Center,
Academia Sinica, Nangkang, Taipei, Taiwan ) *Department of Biological Sciences, MSU-
Iligan Institute of Technology, Iligan, Lanao del Norte, Philippines  D3C Gahol Apartment,
Lopez Jaena St., Davao City, Philippines

There is a growing evidence of the importance of mutualistic symbiotic associations
among insects and bacteria in the recent years. As evolution is driven by the need to catch up
with a continuously changing environment, particularly of the rapidly-evolving microbes, these
mutualistic bacteria have been shown to play prominent roles in the speciation of the host and
facilitate with their niche expansion. However, the delimitation of species is often difficult in
weevils with slightly different morphotypes and subtle molecular or ecological divergence,
leading to such uncertainty for cryptic species. Pachyrhynchus (Insecta, Curculionidae) weevils
are one of the most diverse and colourful insects in the Old World tropics. Their extraordinary
diversity being highly attributed with angiosperms suggests a complex history of co-evolution
and co-diversification. However, their remarkable diversity would still remain inconceivable
without the beneficial bacterial endosymbionts associated in them. The impact of the weevils’
mutualistic relationship with their endosymbiotic bacterial associates remains blurred both in
ecological and evolutionary context. Furthermore, the speciation of the P. orbifer complex may
have been obscured in these remote volcanic islands of the Taiwan-Luzon Archipelago. In this
study, we aim to investigate on the presence and patterns of co-evolutionary history among
endosymbionts and their weevil hosts. The role played by these mutualistic bacteria might
significantly support their insect hosts influencing their fitness and speciation mechanisms,
thereby allowing for subsequent lineage diversification and niche expansion. Here, we report
preliminary results on their morphological, genetic and ecological data; as well as the
identification of their associated endosymbionts.

BE 4 F (keywords) © % J1 #4* (Curculionidae) ~ p % # f (endosymbionts) ~ & # 2
1788 {4 (Ptychognathus) 2 ik 4 %72 4= 5
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A preliminary morphological taxonomy on Ptychognathus (Decapoda:

Brachyura: Varunidae) from Taiwan

S Y R
Jhih-Wei Hsu and Hsi-Te Shih
Rzv &1 g4 638 % (Department of Life Sciences, National Chung Hsing
University)

1788 {4 (Ptychognathus) % 5 @4 (Varunidae) Te—- B> 22 R £ 3 24 B4
B LA RRBE T FA B AR S FEREAE % 2 58 & (third maxilliped) &
L@ P oebak (exopod) B4 A EAN A& (ischium) B o 478 ¥ Lavie o Kb
I RIEY A Wﬁ@lﬁ“WJﬁﬁ%ﬂ*’ﬁF*%%ﬁWﬁﬁéﬁW’
¥j ARy anEyre AP L RARE A T B o Rip s S (B RlG S
ARG RIS R § B e e 4 ﬁ"*‘i) Witk & 0 B v ER “’%#’”fﬁ_c 4=
BRI 0 %0 BN T L A FR AL A EE i ¥ b
hE - AR PR B hiF i,%*ﬁ 2o dkip iR L 3788 (% (P. barbatus) - £
MRMLE A F R g AR > VR ,; ¥ - ffE o A R RAERE R 0T 1
P TS RGM AT LR FA Y PR

B 4 3 (keywords) @ 47 % /4 (Ptychognathus ) -~ 5 &4 (Varunidae ) -~ #& % #
(pictorial key )
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44 2 49 £ (24 (Sesarmidae) {477} i # 2 4 % 4
The preliminary pictorial key for the identification of Sesarmidae by

morphological characteristics from Taiwan
FERE S FTA
Pei-Yi Hsu* and Hsi-Te Shih?
Wz #2544 &35 %« (Department of Life Sciences, National Chung Hsing

University )

SRS L BA Y LR r R J YRR OREB L SR - A
g ds o 4 B R RO BREEARE S SR E A B RE S R
AR S HHRE o M aip L PppE o P £ F 15 B 30 450 O AN S HRIEF
BEFAEZIEF S AP BT P FF @S0 AL RY B A A
E AN IEE R S A LI N S R Al EANEY & R A
PRI RS E o A K30 fidp £ P R A e R A 0 X R AT
FUARGER > 7T E RS A e b 2 g dp £ { (Parasesarma
liho) ¢73pinsdp £ & (P. cognatum) f¢h3"A54E £ 8 2 < > é)gJe%\» P Az {Ey - R
#% % (first gonopod) £ % w 39 &% & (fourth ambulatory propodus) & F vt 5 #7% %) >
is ‘éi:kz-;gd Mk B Tk 4 47 (phylogenetic analysis) % § % & A& gt > LS A‘Ffi i

P
%o

M4t F o o4p £ ®F (Sesarmidae ) -~ # % % ( Pictorial key ) ~ 2 & #4p £ @
(Parasesarma liho) ~ #4p iu#t4p £ # (Parasesarma cognatum )
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[FPg
T % 72 & (Meretrix petechialis) 7 %1% * ¥ %
Inbreeding depression of Taiwanese hard clam, Meretrix petechialis

PR F R BRAS  BIPE
Chia-Ning Bao, Han-Ting Huang, Te-Yu Liao and Li-Lian Liu

Rz? L+ Faxpg ey 7 (Department of Oceanography, National Sun Yat-sen

University )

FHEA YL RAES TP R R AR EETE 2w N
SRR FEAER P2 RR A RF L ALY %»’iﬁ_““ o HRFFP J<
AR ﬁm‘zi‘%ﬁ“ﬂi’??ﬁéé%*ﬁ? 2 F o AFF I
A BB oA VR EHEP - BRF] N E A oK d £ 3 lLﬁQCg;E,_kI
(COD) A F& 47 > it L B A B> b R R :L o b~ BHRATH o ABe B

IR %ﬁw%;—mw,%% AL e X 108 37 0 b 2 AR
(GenBank) ¥ <& COIl A5 £ % M At ¥ 4 53 %3 % (Lineage AB) - %
FEXEER S R P ek kAP end i"”“ ° R BT IEE I F?sibmﬁfi‘lzs&r?»‘i;ﬁi)i (h) %
0.440 4~ 0.859 » = ﬁ*ﬁ%“tﬁiﬂfi (m) % 0.00180 -~ 0.03565 - ¥ & &M + 272 b3 P

Rpengk F1F - o

etz @ ¥ F <5 (Meretrix petechialis) ~ #4148 AL ¥] (mitochondrial gene) ~ A 1 ¥
i* (inbreeding depression )
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GP1
O EHE o F 2 A IF
Ectoparasitism by chigger mites (Trombiculidae) in Ota’s stream treefrog

( Buergeria otai )

DGRBS A F R 2 E el
Ya-Yun Sun®", Shi-jie Cao?, Kwong-Chung Tung?, Sheng-Hai Wu!
IRz 24 B4 &4 8 % (Department of Life Sciences, National Chung Hsing University)
R BB BF % )+ (Department of Veterinary Medicine, National Chung Hsing
University)

A0 2016 & S E IR S A RS R EZ P AARER L G F A LD S
WA 5 E R p ARPEE PR P ARPEE A 1991 & > B A G L iEoR E
BEA A A e 2 BRI FIELA LR E e 0 35h 2017 £ 9 0 g
Z2 AU pREA GERR c ABIEFRT LMY > A TR 2 Al e BT
5721088 o Zigmm g K a EAMYRA A S f0E - B X Bog ks
ABFRFTRL  FHELFTE-FimFL A o ko LF 2 ahes
1986 # o AfEH N G B AR G F A e X (Trombiculidae) - # % 4 A
FLaOM e bt ~FLALBL CNEFLAMFIA L PRP - HLEE

R L -

R 4£ 3 (keywords) : + = g+ ( Buergeria otai ) ~ % %(chigger mites)
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Yol P E - B IS E R R R BRI AE O A A b (S H7RIE ]
b F s

RS FLE K
Yen Shen-Horn, Liao Shih-Rei, Chen Yi-Jie
20. M= ¢ Lx 4 548 (National Sun Yat-sen University, Department of Biological
Sciences)

WﬁW&%4%#%£&W“§?£E““ﬁ
@&@%Akéﬁiﬁﬁwﬁ MR e R
TR RBELFRLT > RA2 2 GEE TRy
I R 1@v’*\lr°.irs£‘ﬁﬁzfj—}3$ g 3L

-~

P}

’fﬁﬂ’h‘ Rz H g G

2 ERTNELE R ok

v

\n\.)«m\
foh # o
%'é'pg

o ? ,
fRR LEEFXZESFRAIRE 88 2K fj‘ ’gif'—_‘q_“wl
2016 Az 4o d A F R A AHFEN KL EANZ LATRE EHET LD
BT e B 2017 e AP NEHF LG A REAEAFEF LA FEFERAE > TP
W?€§%§*ﬁ‘HWﬁﬁ*ﬁﬁ"i’kﬁﬁfféfﬁﬁmwﬁﬁﬁy”ﬁi
FRBFVAAREFER - AP AGAFR OB A EmRTAEL F AT &
AP, *’“gﬁiﬁ_@iz@ﬁ FAFIERRSETY Kfim#ﬂ*{ o HPrigE ena@d 5 A TRBE i
RESFLE-MB FAEFTELPERET  FEoRE s 2 NHEESF LT
BRWIE A FTRA T M2 RT BHFHE NP L6 KT FHFLEDEE w4
%%%ﬁ?ﬁP24ﬁ%%ﬁﬁ%%ﬁii?ﬁéﬁﬁ*éﬁ%ﬁﬁ&@%wéEE
Blenp R fa o ML A F RS B A I PEFTE A B YR o

W

QlLF'/}'%'F%EL > ]B}?

B
FTEEZ R oo A

<~

,J’—]p l\[g 4 M:\ F] /},g‘lﬂ”l

rq,
|
|

B4t (keywords) : = % ~ RERLY - Br L - hHERSFA LA
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ﬁrﬁ%%é%ﬁﬁﬁﬁﬁﬂ%ﬁ%%
Activity patterns and habitat use of small Chinese civet ( Viverricula

indica) in Shekou Forest Station

iz 7% s
Jian-Nan Liu and Ya-Ting Lin
21 W2 2.5~ F &H4Fp RFRE L (National Chiayi University - Department of Forestry
and Natural Resources)

EEXERCF YRS EED A e 2 9 13km i A AR A 250-450m B
Wby ® o P R AR e Bl S RALEBFEERARR TR R RS
FERIEEG R A LB ETHES AR fe T LT F
HFGE o AT EOVALT HRIF T BARAP Y R AP F RS o L AR ¢ AT T
dAp 4T B d R iR e > F R T R B R RE B R FREE B4
(6 fo ~ RIE)fop d X eEREG ) EREEEP LE RS Flfoa 308 L R S
R RS e AT TR R WAHE BTA T AR F R R
TR ER

B 4tie (keywords): B 5~ B BoAp S ~ ARAR R 4F ~ EBEGY ALY HRE S R LS R
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GP4
CERFE S E R SRR F S =
The influence of wild dogs on activity patterns of mammals in the Taitung

university campus from camera trapping

HEte - Fict
Jhih-You Lin ~ Jen-Jiun Perng
2. Mz sk <52 648k
( Department of Life Sciences, National Taitung University )

AT Ao KA FEREHE i g 1 pRAABAEL VRS EE R IR OF
L £ (Muntiacus reevesi micrurus ) ~ @ {5 ( Herpestes urva formosanus) 2w fw
(Pagumalarvatataivana) BRI /—éﬁq L FHE A A P 2017 & j£ 9 7

2117 > AR A AR 6 22 2 AR 0 FRA P EFAP A EAITTRY
g:rg%\ Tz EE o A HRE PSR ]FEEF'&FF 2211 /|- p# > r/%ﬁ‘l”‘x‘;ﬂﬁ 219 1
4> PR I3L 5 6 Fou 124 o ek ik 2 UAE AR (Occurrence Index, Ol) £ 7%
# ;% (ActivityPattern) 2 4758 % ¢ » S0 X2 Ol 5 991> > P *K*‘ w8y
Ol 559 pREHTEZLHFYE ;v fo 0l 554 FEd 201741c 3473 117"
B ol s8Rk Ud CHPEA AT RPFERR T2 05 EF ’P’»ﬁw
w%wlmﬁ@;W%¢ﬁ,mmm€’r?m%%s’aﬁfﬁwﬁuﬁl
A ARENHOIEZ 16 A8 F 0 X M S8LxE2 Ol 95 4 &8 FH L4
I TRk K0l : 15 Sdun g ;o #0135 15 flEd o #pﬁn
ﬁﬁu%*iﬂiﬁﬂ%?ﬁ*B@m#ﬁﬁ’uﬂﬁpim%ﬁmﬁ i i
Bk fhpt B iR fEE 0 A2 - TR TR “"“-r‘b—*ﬁ)%v E U L = S T
i\ %‘le > m KT"’HLE’ ﬁ‘\*m/éﬁ?’fﬁ.—i\‘ﬂ]%)xilyﬁzﬂ,ﬁz e

)ir:r\U'l

e
¢ o \r:s

A~
‘M‘:%

[N
e

Mtz (Keywords) : p #4p4% (Camera traps) ~ 13848 % (Occurrence Index)
# - ;¢ (Activity Pattern ) ~ ¥ f3 (Wild dogs ) ~ 5 /& 4 £ ( Muntiacus reevesi
micrurus) -~ & {&; (Herpestes urva formosanus) -~ ¢ # < (Paguma larvata taivana )
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PWELEFLET PP EALOLAT M
Host driven phenotypic plasticity of coral- mhabiting barnacle
BoogasklY s mmE U B4
Wei-chun Hsu' "2, Benny K. K. Chan' " *and Clarissa M. L. Fraser?
24, 'Rz LA B4 B s x i 4 5 857 7 #7( Institute of Ecology and Evolutionary
Biology, National Taiwan University.) 2 # & 77 3 24 4 5 k487 7 ¢ < (Biodiversity
Research Center, Academia Sinica)

J.@W%a%ﬁ PR AU Ane Fotp b d o &
A’@%G BRWBPLEG c FHEEFALECRERPWRED -
vAk ﬂ%‘°@im?%wkﬂﬁ%§§ﬂﬁﬁﬂiéiﬁ’ﬁvw
L? PBELEF FAELAIRALEZALER PP L 0 B
AZEFFRE A NRAR AP IHFHAPPEL AN FRP L L L
ﬂ?*ﬁ”k“%k%%?ﬁ%i LEFEEFiApAY £
AIGER MR THA LR T RPpB PR XE S APFEBARL
1Pt LER ;@d%ﬁmﬁuo%%%fmm%ﬁ_%k P
E-2RPFALAL S RRPASG 0 B2 %*?ﬁéﬂﬂﬁﬂ°5?mﬁ%%%
7= (Nobia grandis) &% [q,ﬂu;ﬁéﬁﬁ B R B B R oo & E et ]
Tl AP Wy *é’iﬁiﬁﬁﬂmﬂj*ﬂéﬁm&%o

# = (coral-inhabiting barnacle) = 2 % = #*(Family Pyrgomatidae) s= § -
L
E

“N
Yo T

A

Rk
ol
B
g
Tii

4

|Ju’§,_

BE 4 3 (keywords) : % 3|7 # {4 (phenotypic plasticity) - 3 3 % ¢ (coral-inhabiting
barnacle) ~ £ # (symbiosis)
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AR EERRFE AT MY L2
Effects of different agricultural wastes and substrates on growth of
earthworms
BRI~ BRASIE e~ oA

Y.S.Su, Y.C.Ma, S. C. Pang, and Y. S. Chen
25. W 7 fF =~ 54 5P 5 448 & (Department of Biotechnology and Animal Science)

i

AEZH g BIFEAS AT LI BI AT FRBZ AT R REER D ORIRT H
HAE2 o BRI SRY LRI onx € 25l (Eisenia andrei) 2 4 < 7k '~ 4l
(Perlonyx excavatus) TR E 2 il 2 0 4 e > S uRRET REIAF(EH B
B)ZAAERNARER(S e 0 B % AR s e nEn i HRE 723
EAF A E4F 10 & > ok 5 66 % c REHRPFE 3 pabr 1L E 6 PIEATIR
BBE pHEZ il GRS 8 E ~ PRk - FTHRF I PP EIAPPREFTR
SR S KR S SR S ﬁfﬁ»l“ Ao SR CAGLHE ZAHY S A
i%lﬁﬂifa;i. S HFRERFEATCES A FLR(P>0.05) Rt e FA et 2564
Er, ﬁ&.%&mz\ﬁ, gk 3 & ¢ el R IR ON G J—i”i‘gﬁ‘ t Fﬁiiﬁmz\ﬁ ’
é@%*?*?;é” vind g § A RS P 0 R B R DRI 0 T o AR T4
PRARA MR FET 2 X EblGE SR P2 B RIE uxaalmibéﬁ

£k é o

T

|

)

N

M4t (keywords) © B AR 4~ BeR 5 28~ dedil s % 48 50l 45 R IR R
Key words : Agricultural wastes, Spent mushroom waste, Earthworm, Eisenia andrei,
Perionyx excavates
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BHIR P RS F eV BT ¢ BRI eeF fh T E* U E b
4 7@ 9

Will ant density and climate warming affect ant-aphid interactions and

plant reproduction?
2 % BRET N RRSE S P B
James Wu’, Chia-Cheng Chang, Chuan-Kai Ho
27. W= L A~ 84 g8 &5 4 5 25 7 7 (Institute of Ecology and Evolutionary Biology,
National Taiwan University)

A simple three-level trophic system consisting of a plant (soybean), herbivore (aphid), and
predator (ladybugs) may be significantly altered by the addition of ants. This is because ants
can play multiple roles in nature: for example, ant—aphid interactions can range from mutualism
(protection against predators) to antagonism (consumption, disturbance). The outcome may
cascade to other trophic levels, such as impacting plant performance. While numerous studies
have investigated ant-aphid interactions, major knowledge gaps remain. 1) Ant—aphid studies
seldom consider ant density effects, although ant density varies considerably in the field. 2)
Previous studies usually address the bottom-up effects of plants on higher trophic levels, but
not the trophic cascades of ants on plants. 3) It is unclear how climate warming might affect the
aforementioned processes. To help fill up the three knowledge gaps, we conducted a 3x3
factorial experiment, including temperature (control, +3°C, +6°C) and ant density treatment (no
ants, low ant density, high ant density). We recorded the cumulative population of soybean
aphids (Aphis glycines) and the reproductive performance of their host soybean plants (Glycine
max). The study system included seven-spot ladybugs (Coccinella septempunctata) as aphid
predators and tropical fire ants (Solenopsis geminata) as the aphids’ ant mutualists. The results
showed that under control temperature, high ant density increased cumulative aphid population.
However, this positive effect of ants on aphids was lost in the +3°C and +6°C treatments.
Moreover, regardless of temperature, ant treatment did not seem to affect plant reproduction in
terms of seed mass, seed number, pod mass, and pod number. Our findings suggest that ant
density is an important factor in ant—aphid interactions, but this influence could be diminished
by warming. In addition, stronger ant—aphid mutualism (more ants and aphids) may not produce
a stronger negative effect on plant reproduction.

B 4 F (keywords) @ 4~ f8 % I 1% * (species interactions) -~ £§¥% % /& (ant density) ~ F i 28

it (climate warming) - = & (soybean) -~ #§i%27 & < 3 i¥* (ant-aphid interactions) ~ ¥ 7
+ 4 (mutualism)
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B RE R P A AR F R R R T ey
Dynamics of coral-associated bacterial communities acclimated to

temperature stress based on recent thermal history

FEEVT R A n et AR B2 T2 8 B8t BHEgS s R iR2 B
Fthi2

Jia-Ho Shiu'2%, Shashank Keshavmurthy?, Pei-Wen Chiang?, Hsing-Ju Chen?, Shueh-Ping
Lou?, Ching-Hung Tseng*, Hernyi Justin Hsieh®, Chaolun Allen Chen?, Sen-Lin Tang"?

28. Molecular and Biological Agricultural Sciences Program, Taiwan International, Graduate
Program, Academia Sinica and National Chung-Hsing University 2 Biodiversity Research

Center, Academia Sinica *Graduate Institute of Biotechnology, National Chung-Hsing
University *Germark Biotechnology Co., Ltd., Taichung Penghu Marine Biology Research
Center, Fishery Research Institute, Council of Agriculture

Seasonal variation in temperature fluctuations may provide corals and their algal symbionts
varying abilities to acclimate to changing temperatures. We hypothesized that different
temperature ranges between seasons may promote temperature-tolerance of corals, which
would increase stability of a bacterial community following thermal stress. Acropora muricata
coral colonies were collected in summer and winter (water temperatures were 23.4-30.2 and
12.1-23.1°C, respectively) from the Penghu Archipelago in Taiwan, then exposed to 6
temperature treatments (10-33°C). Changes in coral-associated bacteria were determined after
12, 24, and 48h. Based on 16S rRNA gene amplicons and Illumina sequencing, bacterial
communities differed between seasons and treatments altered the dominant bacteria. Cold stress
caused slower shifts in the bacterial community in winter than in summer, whereas a more rapid
shift occurred under heat stress in both seasons. Results supported our hypothesis that bacterial
community composition of corals in winter are more stable in cold temperatures but changed
rapidly in hot temperatures, with opposite results for the bacterial communities in summer. We
infer that the thermal tolerance ranges of coral-associated bacteria, with a stable community
composition, are associated with their short-term (3 mo) seawater thermal history. Therefore,
seasonal acclimation may increase tolerance of coral-associated bacteria to temperature
fluctuations.

M4zx (Keywords) : 33 jic4 ++(Coral microbes), 8 & % @+ (thermal tolerance), i /&
(acclimation), % &- % i- (seasonal variation), A £ & /& (thermal history)
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% . (Prionailurus bengalensis) s ¥t R 3B f L igd 22 X J 130
L= )I‘;‘a e 3R
The impact of leopard cat (Prionailurus bengalensis) presence on
mammal communities and zoonotic disease systems in Taiwan
20 2 R & M FKpad . gnd ¥ 2
Ian Best'"*", Kurtis Jai-Chyi Pei’, Chi-Chien Kuo?
1# £ 7 Ied ¥ % M2 K% £ 4% (Taiwan International Graduate Program,
Biodiversity Program, Academia Sinica, Taipei, Taiwan) * B % & #FF =+ 5 4 & 515 &
(Department of Life Science, National Taiwan Normal University, Taipei, Taiwan) 3 & = & %

~ g p RE Ry 2E i (Department of Natural Resources and Environmental Studies,
National Dong Hwa University, Hualien, Taiwan)

2
\O

Carnivores can provide a suite of ecosystem functions and services, and as predators they
can induce trophic cascades through top-down regulation. Predators elicit both consumptive
and non-consumptive effects on their prey by influencing their respective spatial behavior,
abundance and density. Predation risk effects can be manipulated with the use of olfactory cues.
The theory that predators can indirectly suppress the transmission and prevalence of zoonotic
pathogens via direct regulation of their prey remains empirically unexplored. In Taiwan, there
are both vector-borne and zoonotic pathogens, which pose a disease risk to humans.
Furthermore, common hosts of these etiological agents are rodents, which can thrive in
modified habitat in close proximity to humans. Leopard cats (Prionailurus bengalensis), native
to Taiwan, predate predominantly on rodents, which can function as competent reservoirs for
certain zoonoses. For the purposes of this study, we will simulate predator presence with the
use of fecal and body odor sample treatments of leopard cats in Hualien County of eastern
Taiwan, where the felid is currently absent. We will use a combination of trapping techniques
including camera traps and live traps in order to measure the response of rodents, with respect
to their spatial behavior and density. To determine the impacts of predator presence on rodent
foraging behavior we will employ giving up density (GUD) techniques. Additionally, from the
camera traps we will be able to monitor responses of other taxa from different trophic levels.
We will also collect blood serum samples and ectoparasites from trapped rodents and assay for
pathogen presence and infection rates, which will provide novel data on the disease ecology of
the region. Moreover, these findings will also help determine if there are any indirect impacts
of predation risk on pathogen prevalence. We anticipate that treatments of predator olfactory
cues will affect the spatial behavior and density of rodents, thereby reducing encounter rates
between infected individuals and altering pathogen prevalence. The research uncovered from
this study could provide new insight into the relationship between biodiversity and disease risk;
whether predators can regulate the proliferation of pathogens and provide another valuable
ecosystem service for humans.

B 4t F (keywords) © 4 & ;Fk’( (predator) ~ % 7 (leopard cat) ~ ¥ # #f#> 4~ (rodent) ~ * #iE
2 (human health) ~ # f& % PRi3(ecosystem service)
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Pollination ecology of Taiwanese Purple-flower Toadlily

30. Cheng-Hung Huang, Hsin-Pei Hsieh, and Pei-Luen Lu
31. Department of Life Sciences, National Taitung University

Purple-flower Toadlily is a plant genus endemic to Eastern Asia, including Himalayas,
China, Japan, Taiwan, and Philippines. Taiwanese Purple-flower Toadlily plant species is
native to Taiwan and is perennial herbaceous plant, usually growing on humid locations
between 1500-2800 m elevation. The highest elevation of Dulan Mountain is not over 1190 m,
but there are many Taiwanese Purple-flower Toadlily growing by the hiking trail. We are not
sure whether the pollinators are relative to the unusual growing habitat for Taiwanese Purple-
flower Toadlily. Pollination ecology is not available for this plant species. Thus, we intend to
investigate this species’ pollinators on the Dulan Mountain in Taitung. Its scientific name is
Tricyrtis formosana, but it has been used this name Tricyrtis stolonifera for a long time as well
due to their complicated taxonomic treatment. This is our undergraduate group project that
begins this fall semester. Thus we only have a primary observation data on our poster. We used
department video to record the visiting insects for three hours once per week and used camera
to take insects’ pictures during the flowering period from November 2017 to January 2018. We
found out that the most frequently visitor is bees. We did not find out other types of insects to
visit this species. Those bees were identified as Amegilla urens and Apis spp. We also noticed
that Amegilla urens will steal Taiwanese Purple-flower Toadlily nectar by cutting the unopened
flower tubes. However, we did not observe this situation on Apis spp. We did not find the
specific pollinators for this plant population on Dulan Mountain and thus we assume this
species grow on the lower elevation location should be related to the Coastal Mounatin Range
unique geography and climate.

Keywords : Tricyrtis formosana, Tricyrtis stolonifera, Amegilla urens, Apis spp, Dulan
Mountain, Taitung
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Effects of farming practice and landscape on arthropod food web

structure and biocontrol in rice paddies

BRI R, wieL?
Jia-Ang Ou?, Gen-Chang Hsu?, Chuan-Kai Ho*?
2. WS BEE x4 5885 97 (Institute of Ecology and Evolutionary
Biology, National Taiwan University, Taipei, Taiwan) 2 B = 4 4+ & 4 & 418 &
(Department of Life Science, National Taiwan University, Taipei, Taiwan)

Food web structure and the trophic interactions nested within, serve the basis of many
ecosystem functions in biological communities. In agriculture, the balance of these functions
(e.g. biocontrol, primary production, etc.) is essential for optimizing production. However, how
food web structure and ecosystem functions are affected by farming practice and landscape is
unclear. To help fill up the knowledge gap, we applied stable isotope analysis to examine the
biocontrol effectiveness of generalist predators and arthropod food web structure between
organic and conventional rice farms across space (landscape) and time (rice stages). There were
three major findings: 1) Regardless of farming practices (organic and conventional) and
landscape, generalist predators (e.g., spiders and ladybugs) generally consumed more
herbivores (mostly rice pests) than other arthropods (non-rice pests), suggesting the biocontrol
potential of these predators across different types of farms. 2) The consumption of herbivores
by predators likely varied with time. Specifically, the consumption in organic, but not
conventional, farms seemed to increase over time. 3) As for food web structure, organic farms
tend to have wider ecological niches, suggesting a high biodiversity value in organic farms.
Building upon the results, we will continue examining the biocontrol of pests by predators
(ecosystem service) and explore methods to promote its effectiveness in rice farms, in an effort
to facilitate the development towards a more sustainable rice industry.

ne

M4t o 4 (food webs) » #1242 = B 2 (plant-animal interactions) » *s#¥ s 2 & 4 f

£ (population and community ecology) - # i % sLPR#% (ecosystem service) - 2 13y
(biocontrol) » B # 4 i % (agroecology)
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Muscodor fengyangensis 423 14+ 5 8 1% 5 & Z &I 48 % K5
Control of fungal decay of fruit by the biofumigant fungus

Muscodor fengyangensis

[UERE JARES BE T te i6
Yia Lin Liu, Wang PH
33 Lx~ H4 &4 « (Department of life science ,Tunghai University )

,ﬁi%ﬁﬁ'f—}fﬁ?:‘g ﬂEﬁTiK ’.]lif,ﬁ;;,__q\'gltng  RIE R R MR R _1_,;{\1% )
FATEZARNON50% LI ERLEIHEIL F LEATEREPL SRR
'” 3”7"”7? e F R PR %{ﬂ%f@# ° % Ir?%:}ﬁ Muscodor fengyangensis & # 4%

1554 (VOCs) ¥ T3 2 F b B 2 HIrd] 5 fipm RILE B2 & > R FAY A&
* rql;@f o AR A HEEAHE M 2 ) M. fengyangensis 7 sk % i ,;?; » §d
AEFT5{i 3 ”‘Iﬁ? @b AR 3 ARk B Colletotrichum musae ¢ C.
gloeosporioides - *iE 5 tar L i e33 & 0 Bor M. fengyangensis $f 5 o &t i
F15 7 2 100% ; #-$e chup R #5 2 PDA B ¢ &2 £ > Kor M. fengyangensis 1
VOCs # 5 fﬁa/ﬁ' BEc a%FRET 0 uC.omusae 3 F ML RANE EL > F R
B 435% 2 M. fengyangen5|s Hi s 4 > M. fengyangensis A2 & T35 7 % 4 5
iﬂﬁi‘:d PR w51 %% % 18% § § ¥ e d i 0.8% MR L 345% [ TR HRE
20% MANF B2 4T% > A BPFIEET :j%.}m);}}‘]‘,&'ﬁ%j mfh}f@_[ﬁ; (RS Ve

i 4¢3 (keywords) : Muscodor fengyangensis ~ &% 73 5 % 17 i ( postharvest control ) ~ 2 4+
# 7 (biofumigant)
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2017 & 4% ik 7 KB 1 2 RI%

Eradication of invasive species in Longluan Lake at 2017

Hig e I Fds 2 Bt 2y A2 Bz AR A SRy 2 ER - §
TRE A F P FERER AT AEE S PR FRFRBETREL L (8%
ﬁ%*?i%ﬁﬁ3?4ﬁi$ﬂ%§$ﬂﬁ AR

TERAP AN L PR RERFE LIRS 0 L RN Y FES RGO E R R
%,i&?wﬁaoﬁﬁaﬁﬁapw@%PiﬁwwW&ﬂﬁ’@*ﬁbm@%ﬁ
R e F FMAERRA AL R AR YRS RABAE AP SR
Mz %” c AP RATER A L BIREESFH %1 T w230 124 6HB 27
Flr e ®me s B LEEE R HE S s (Channa striata) ,‘ﬁ5§ X O¥E
(Oxyeleotris marmorata) R BR ‘f&—ik #(Oreochromis niloticus niloticus) ~ & 4| 22
(Tilapia zillii))2 = % = L@;(Trlchogaster trichopterus) % ¢+ & 48 & % i& 7 # % o @ﬁiv‘ Ha
Sif 2 dfic £RZ 2EFH A ’Mi—m R AN T P RERL A
FA -AAREFEIHELALOE0E - HY P RfEas3598E > R 4fE311E -~ B
BR? AT 14 365 Bk 5 o W 3T 42 S50 > JPEMATZ B S T 253 € #c
b od Aipmk HWN»&ﬂiﬁﬂéﬁu&ﬂﬁéiw%ﬁ§iﬁﬁﬁ%

4
> "~
I

:B

%»,iaﬁ%@ RS R F IR R R wsE A AR £
HEEH g o WERRREPE GBS FFRR  SFRRET C Kokep
SRR D B

&ﬁ9#§@$mﬂ’ﬂ#i@ﬁ"ﬁiﬁ%ﬁ@@ﬁw
R ROPE AT I o

B 4 F (keywords) @ 5 £% ~ ¢ R fE ~ BT A
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University students’ competency of interpret data and evidence

scientifically in inquiry-oriented biology laboratory

PRIt~ LR S T g R B
Shu-Mey Yu, Xing Ying Wang, Yu-Zhu Wu and Xing-Ping Su
Rz o ! JTTAFPERTERT B 4
Department of Science Education and Application

National Taichung University of Education
=K
pml——npé‘%*ﬂ‘i?fgﬁﬁ)‘_‘—‘g4'ﬁ5§§3ﬁpp%ﬁi T B Rlen g4
¥ *FV??§Pi# By A ABR TR RE A §<—§440&,
i8$oF{1kv?ﬁ%4P2’w% FREREFFF 2L ME AR DT BT P
ST FR AL eSS ARE MR T ,&‘Y%vf".»%i S O REAE N KR
Wﬁﬁﬁmaﬁi,%,éiwﬂk§, M ERERES D ZREEFHFL TR
ELiBR ) eR A FTHEBLFETE - TR E R R "TRAPLETHEIE
Ygoyode A G 01 E gy 2-1 4 47 dicdy 2-2 AR Ry 2-3 ) 2 Bk SRR ~ Edp e
BEANFHRERGTETREFOFRIR RRTHEAD S AT R FRELEB R
T A A 2 BEEA NG RS BR LN ARE S T Ay
rﬁﬁ?&%¢“rﬁﬁﬁﬂ%Jﬁ'ﬁlmﬂkiw@ Ay A TRG EFL
"FERER ~ EApfedae ) A F uﬁ?%;ﬁﬁj_lhy_g itk | ¢ ;}i;jéfl VR
A r[%f%%‘“ iR BR oGt A BRSPS AT E
1137%140‘ Tt A ’ﬁ*ﬁﬁué“ s BERIARLF  ERBRIFLRER N < -
F29% L5542 Tz ﬁigﬁ‘f’f‘?pﬂ%J i 4 ARE 0 T A
ST ARLFR BEFA NS EETERA R -

\mm%

M4 1 4F 7 %% (inquiry teaching) ~ #1 5 % & (science literacy) ~ f#3f £ & 7 # oz
it # (interpret data and evidence scientifically)
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HP4
SHAR S RERET LR RATPL PSRBT A LA
Toward the FAIR Guiding Principles for biodiversity data management
— introducing Taiwan Biodiversity Network 2.0
iz 12 sREn L RS
Jerome Chie-Jen Ko'?, Hui-Ling Chang?, Yihong Chang?
3B. AR L A 43 271 %7 ¢ < (Endemic Species Research Institute ) 2 & =
T EA pF e 4 5827 (Institute of Ecology and Evolutionary Biology,
National Taiwan University ) 3#@1@?{ 2 a3 S @ (Word Gleaner Ltd. )

PHU DT R G EEPET RN S L FEY DAHER o AP L REAER
7rAR B & mp’ﬁl@*{ CRE CBARE > M RITE G %Ezﬁi? ( data-intensive
science ) © A4 FRL A4 3 ﬁr* Be e THE s £~ g EE T *

1 FAIR # 5 F 4L 4 12 7 2 w-‘g* AP HEERER LRSS (Talwan Biodiversity
Network TBN » www.tbn.org.tw ) & 1} A7ePPR 78 4 « B 2 @;m “indiaE = 0 TBN >
Pro B o BT 2 i RER AP R 2 PFPTRT Y oL PR %ﬂ“
#”A’\#F"}’léfﬁlb’u‘itlﬁ"}'iﬁ‘?ﬁ/ﬁ‘a/r’?mgm° g'yr'(_?,;}',, *Fﬁf“’t B
# (TaiBIF) #ri& § Mikeh o B4 8 -4 (TaABNET) ~ 2% > il fh < %*uu
74 (Darwin Core Archive) 78T » TBN = S4i 40 F L 74> p 7 i
ﬁ%# [ ‘3—"1"4& RgEr AR £ 7791 fatfens F bk o AT FHIDT U

B LSRRI NR LSRR N A o A TR LT AR A
CC (Creatlve Commons) 4.0- ir,t % TR 1"F’“ PR EAARp T BT s
Ak TBN # SFR AR - §20 48> 2R GIRTFE S » B L AHE
F (drBe Bt ~ Hk2 %&éﬁﬂ'ﬁ“i%ﬁ) g% w3 & TaiBIF % 2302 5 5 @
FHREGE G g RRFTH DG LRET R o T LA PIRE
FTAHALE C EFHEPE ORISR L > fa ke TR d 2 R o R TR R RS
PRGN g RS .

o

B 4 F (keywords) : B2 F 4% (open data) ~ 2 4~ F3 & (bioinformatics) ~ 2 & F 3
g (ecoinformatics) ~ F#L+ 3 id 1+ (data interoperability ) ~ @] ¥ #L (occurrence
data)
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The effect of earthworm growth on sorghum distiller residue/ cow

manure mixed compost

F3IHE T x>
Zi-Hsin Huang and Yin-Wen Wu

36. M= &/~ 8 3§ 544« (Department of Food Science, National Quemoy University )

BREFRIFE %3 ?ﬁﬂr’%éﬁlf%% FRes -~ 2chml A > p é.zf‘—yfgga 100
SRS N SN R EE R A R P S i
f‘—ﬁ% PEHER L PR AEME B4R 65712 > & p X 197 end AR
A BROBEFLFE <~ R Lm0 L% 20 &350 o drdil A
EF R AR 40k > BET SR P pm RGP ERA dE
A ARSI F :%’/ig;u SHR B (6/0 5/1~6/6~1/5~0/6) R &i&{73%
iy s B & &+ € 2k dil (Eisenia foetida)ie T FA R BE > e F3HEFW) A FE
(@) > P RBQR)E #Llf(T)F 0 727 R ATRE P RELld B LR S50
iﬂal%ﬁ_ﬁxiﬁﬁ,’i oo i Ao RBRE T 0 A+ € RN 6/6 v BR £ P 3w 6 iF

AL iRupZFRiE: 2 183229 F &% 10 ;’t?giwialﬂ‘ T
061789 §x< BoF AN R0 AR AR 10 1 G B2 R R 5 P B
L% A4S ETBLE2 ¥ - BB S 0 Lipll A MBI R, ARE R [ i
-}-}}_‘rﬁlﬂ'z‘ o

g

&iFnu
537
P

M4tz (Keywords) : 3 i}’i‘,fﬁ% (sorghum distillery residue, SDR) ~ 2 # (cow
manure ) - ¥xd3l (earthworm)
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Decomposition of tea bag in wetland ecosystem

Hed e - Beg? B
Hsing-Juh Lin, Ying-Cheng Yen
Wzv &84 6318 & (Department of Life Sciences, National Chung Shing University)
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R 4 (keywords) @ 4 f#i® * (Decomposition) ~ % # (Tea bags) ~ % fi% i*(Fermentation) -
/¥ 7% 4~ (Litterfall)
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Biological Control of Strawberry Anthracnose using Endophytic Fungi

R I R VRRE &
Chia-Hsiang Ku, Wen-Yi Chang, Pi-Han Wang"
Lax 4 &5 & (Department of Life Sciences, Tunghai University)

CABE A IRBREE B R T 0 2016 &7 2017 £ 30 A4 AT LA Gy o o
WIEREFTERTER i’ﬁif‘mh oo AT I ped Pt R 0 R
& Frdl s F % b7 0 2 Clonostachys rosea B~ @ suis 8 R Ep s fic i fopF B F
Hm AT o RETF 1Y i’%iﬁf‘ R P\ 4 1 C. rosea {= Muscodor fengyangensis 3 %
Jﬁalﬁ' Fleprglic 4 o BForFRE Y AR EFV ) O FHABY N EF BRI PP IS
AR RRERER 0 ARET m;ﬂ- i 4 A C. rosea £ M. fengyangen5|s B i 4
EERAB G 288 24°C EP RGN M AR o Corosea X F R OB R
Colletotrichum gloeosporioides fr%}% ‘;;?] Fusarium oxysporum f.sp. fragariae ¥+ % 7 %
% e ‘)}%fé’ FE s E A hm g o FREFSERA TR ¥ 257 1 M. fengyangensis

A 24T @i 4 (VOCs) » s £ B drdlies /o R B » # C. rosea @
""%/3‘/1’7"?/}7}. EEEIFREBREY 55T T LN LD ﬁ#ﬁp}]—;‘_—’al B BT o
P % 5% &gor C.rosea £2 M. fengyangensis 7 #l = fic 2 4= WAL (7 4 o 7 5 et o

M4tz @b = _# 3¢ % ( Clonostachys rosea ) -~ B B B 4 % ( Muscodor
fengyangen3|s) - 45“ 4 4‘” # A (Microbial agent) ~ ¥ % R B I ( Strawberry Anthracnose )
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HP8

“Natural Valley Environment Education Base ” at Hsinchu Xiong Lin Township, with 1.8
Hectare is the first environmental trust in Taiwan. Found in 2011, by three landlords donate the
forest for environment protection and education. Three main goal are protect and recreate the
biodiversity of the forest, alliance with local village and expand protected area and create a
environmental learning centers.

From 2014 Taiwan Environmental Information Association become trustee, we work hard on
the base environment study of the forest and gain bonds with local community.

To achieve the goal, we held up many event (ex. Guide tour of natural valley and environment
trust, working holidays...) to introduce environment trust and the bring people closer the nature
and share the importance of forest and ways everyone can involve.

Th RS EANETR AT HORE LR RS s el ? > AR AR3B0DC G
FLBE 2011 & >3 A M FREIFNEFLMBHREHRTEERE KT =+
SRR - ARE R T RSREKTAY A=A E F o REEY S
MARER S BEAR  HEREGFE FE2ALREFY Y o

r'/‘?f% R,F"‘J(ﬁl'%gﬁ 2014 > 47&!1" 4;9’lZi-*’B"’LFmBJfE’fp’fé?f_fti"‘“‘;%
B - AABRBEFTRAAL -~ E2AF AN Vo (B2 el SpRELP
EWEde - p AWK ER 1 PR T E R FR) LT I%i’%m &P EAR 0 P3T

WP AR WER R f AL B E R B TR L o
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Marine debris ingestion by fish in the coastal waters of Hengchun

Peninsula

EEE N ET
Kuan-Ju Chen'" and Te-Hao Chen??
'Rz L EFL F %X F 27 97 (Institute of Marine Biology, National Dong Hwa
University ) 2 & = /3 7% 4 $ % % 4 (National Museum of Marine Biology and Aquarium )

TERBEBRRF (LT ﬁﬁwa RS AR AR IR ML F S g s
APFRAEBRAPEE D FIALGHI T c BERNFDFTLART F P
-~ RPREFE R if—mﬁ& RRFREERE M ¥ FHT R '&“;ﬁf
ARG T AP L T LR ARG - R b REE g
LR R 2 GAER (PET RRAMAS) URLH LS LS
<y :L_@_%»ﬁ%}m']ﬁ;ﬂ o RWFA MBI xhlgt‘ s B AL > JE R T R 20%
i’EFlLf"'/pu"Z" ’ﬁﬂaﬁ/ﬂ 'Lﬁifiz,\_g 24 3 72 /| pF /ﬂ ILJ’&&#F’W’T%)‘@E’?F[&
CARY RAALR A HRE AR A 'Uﬁ Wit R ﬁ%ﬁ“ﬁi‘« CE
Bﬁ#ﬁ%%ﬁﬁ’ﬁ W?f@ﬁﬁﬂmwﬁﬁﬁ%»mﬁﬁiﬂﬂ I E P
Rop ol Smmo oA B4R F - ’ﬁfﬁ EoERERFEF ﬂ‘fT.Mf’P%'é?%(’g’a
(Attenuated Total internal Reflectance Fourier Transform Infrared spectroscopy, ATR-FTIR) %
P Fin s R RS Y R e FEd AL AR R B s R R T
FHRBEBEAFTREPRP DS Ry TR- HFENBFRFANEEOREE TGS
s % R R o

e

Mt o %% (plastics) ~ /& A 3 # (marine debris) ~ # & (lingestion) -~ /& @
(seafood)
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HP10,

R W 1, .L-»/J = &, EL P
/,if'\ + ,7- == XY F' /})%IE_L‘E”»-%K

The impact of fishing behavior on the resources of Cellana toreuma

ETHELH
Ke-Yang Chang", Hsin-Ming Yeh
Frcfu ¥4 R € -k A% ©rid ¥ 8 ¥ & (Marine Fisheries Division, Fisheries Research
Institute, Council of Agriculture)

)%‘K“*}F*FL/&' =Y ~2‘%{‘}‘,€"["\.+/m kihz - o i F#‘ =) /‘f"f‘f‘fl’ﬂ?’!‘ ,;.:\,,1. B2 %‘Ef” ’ i’:y\
FSEAEE - d N INE A ;Hﬁ&ﬁ#ﬁyxpei(cwmmnwwmma; Hp F
BEE D G4 IV o d RS AR E AR 0 P wﬁpi%v’*mp%#f
ﬁﬁp&p’W’ﬂ“ﬁ;w%%#ﬁ%?%?ﬁ’T%uﬁﬁgﬁmﬁg 7 H
£ o j\/pﬂ HEFH D 2P F }'5'3}3“—7;1 HRE o UhREE FARRZ G RITES N B
Fﬁéﬁ%%?%ﬂﬁo%%ﬁﬁ%%#?W%ﬁﬁ\w+ﬁu56”a&ﬁﬂoﬁ&
EHERFETARRIHEEL PHBES R LI AR BT T EDBE o BHARS L
%;?%K& TREZER R TR ETRE L 00085 0.54g/m22 [ 0§ ARSUE #
#FEARE 0183 1.03g/mz &F o

f\

)

B d4Eie ¢ - 2 4% (Cellana toreuma) ~ A % % 4f i ¥ (intertidal fisheries) ~ 73* 3] /4 ¥
(artisanal fisheries)
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