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The early evolution of Chordata:
Are hagfihes and lampreys sister groups?

Kuo-hsun Chiu
Institute of Marine Biology, National Sun Yat-sen Univsrsity, Kaohsiung, Taiwan 80424, R.O.C.

ABSTRACT

The phylogenetic relationships among hagfishes, lampreys and jawed vertebrates are curious and
controversial for morphological and molecular results. Recently the hagfish embryos have been
collected in the artificial aquarium, the question to phylogenetic position of hagfishes again attracts
the interest of scientists in the vertebrate evolution. This report will describe backgrounds of
previous morphological and molecular studies about the phylogeny of the early vertebrates and
discuss the proper problems for the hagfish study in Taiwan.
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A brief introduction of studies and methods for a
speciation model with gene flow

Yat-Hung Lee*, Chung-Ping Lin
Department of Life Science, Tunghai University, Taichung, Taiwan

ABSTRACT

The studies of speciation used to focus on the morphology, reproductive behavior, genetics, or
biogeographic patterns of species. With the recent development of molecular biology, we now have
much more powerful and useful tools to study speciation in addition to traditional means. In the last
decade or so, gene flows among population were no longer considered as obstacles for speciating
processes. When the view of units of speciation shifting from the whole-genome to individual genes,
speciation and gene flow appear to be able to coexist. Many studies have identified the speciation
gene that caused species to diverge. At the same time, advanced computer programs were employed
to estimate important parameters of population genetics, including effective population size (N.),
divergence time (t), and migration rate (m), and to help infer the amount of gene flow during
speciation. The view of speciation with gene flow has shifted from whether or not it can happen to
how did it works, and what were the underlying mechanisms. Nevertheless, the field still need more
empirical data to assess whether this mode of speciation can be applied to non-model organisms and
wild populations in general.

Keywords: Species concept, speciation gene, effective population size, divergence time,
migration rate, IM
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Inter-group encounter on main and branch group among Formosan macaques at Mt. Longevity
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The effect of male body size and multiple- matmg on the reproduction of female in Wushe
blood-spotted longhorned beetle, Aeolesthes oenochrous ( Fairmaire) (Coleoptera: Cerambycidae)
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Seasonal behavior patterns of Captive GrayWolf (Canis lupus) in Taipei Zoo

R L Sl e URN P S
'WEABLEPE TR 2B P RRTA Y

e;L,I‘j ot ‘*Jff’l[wl[—&[éﬂl[ 4 & %574 (Canis lupus ) Happy (Z£) ~ Princess (“%) f[1 >
Happy 'ﬂ”ﬂ [ [ S TE | 7 i R s [ﬂ'”@** RIS 7 L PRI BRI T IS 2003 F A1
*Jmiwﬁﬁh4ﬁfi%12%7#¢Hﬁ% LEH (ST ?Wmﬁﬁ%ﬁiﬁﬁﬁfﬁﬂéﬁﬁ
Eli%‘il N jl@ = ERAEL \AE[ E‘,’E* o JEEE IFrJﬂL*IJE[LF[Jm tr,%bj@\fjg Hp[f*g{]f , ﬁ# -7 Iﬂjf%’j‘
(Sl E=SnC S ¢7|5117-E| ,iﬁ;ﬂ SR EC f}e)EILFIJ#‘m ey 7F R =Sty [Eﬁj\
)ﬁrﬁﬁuﬁ [fil 7 R [ PP o AR Jgi2007 RS E 2008 FH S ,Vm
Q F IJF’F@“B ° [[)le[uﬁ:%\lf i[' ’ Tf‘m b5 ELAS S PRIRARY S A ’Happy - lﬂﬁfl
EI*JEAE,I (45/) (33/) {n TR [SHTFE (17.9% )~ % (18.7%) % (p<0.05)>
FELS ERH I~ s pj Princess k1% (15. 7/)FIJ~ H‘j&‘i',?ﬁjﬂg% [RHH Py = = (FFZ 48.49 ~
4% 51.69% A% 53.9% 0 p<0.05); [k L+~ Lo yfguw@%mﬁm % U5 (F
Hyﬁ <2070k T ﬁffi ruﬂ BRI > PR R ﬂ%}f*@ﬁ' > bt rﬂ[ﬁ’?ﬁt"
l%ln HEFUmeHiE(O2/) %(64/) (la/>~*ﬁ“*7ﬁﬂ% I
Fl (12.6% ) 5 [i] Priness JUJIfy i= KL p LN % (53/) HIF (24/) [ B B
il rhﬁmm ﬁlgrﬁ;wuﬁmm, ! ﬂi;,ﬁ’fﬁ Gf o ;T 'Fur[ @,’f“ﬁﬁjﬁﬁﬁ > [

T“FEI ’\ *Ji’lﬁllﬁ‘f“ﬂé[

Keywords *;J‘iL EX NSNS
Gray wolf, Seasonal pattern, Behavior Enrichment

A-04
PSR AINTEN R e s mnl o vl

Whether color or form is the critical cue in pattern discrimination by honey bees?
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Since Charles Darwin described the tendency of pollinators that specialized foraging in a
single flower species, it has been suggested that the cause of the behavioral constraints came from
reducing of the cost of switching between flowers. The constraints also implicate that fertilizers
have an ability to learn floral features, and used these as cues of food rewards. Objects often provide
visual signals that would be detected by photoreceptors. Honey bees evolve trichromatic color
vision and monochromatic form vision systems to receive signatures from objects. Each of the two
systems consists of innate filters, which are neurons or a group of neurons perceive specific inputs
from receptors. Photoreceptors capture quanta of light signals, which can be translated into many
cues that be delivered in visual system by two main types of parallel channels beyond the retina, one
channel for colored area, the other color-blind channel for oriented edge. So far the interaction
between two main channels is still unclear. To figure out the issue, we trained the bees subsequently
with color and form then tested them with opposite combination pattern. Here, we observed that the
bees choose correct color but wrong form pattern indicating chromatic signal is the main cue of
objects. Due to the proposed evolutionary process, color vision was developed later than form
vision, suggesting that color may be a more important cue than form in pattern discrimination.
There must be some benefits could not ignore so that even form vision has been evolved, primitive
insects were under the necessity of evolving color vision.

Keywords @ # ~ gie ~ TR qé.‘[[ (e
honey bees, color, form, pattern discrimination

22



2000 & iy A ”E??r’i??ffﬁ o FT

A-05
AR SRR 21T R 52

Mt s R
A g SRR ET RS

- Jﬂﬁﬁﬁu’?‘/%l "I P RNELE R T b R = & SR SR b [Wﬂﬁrﬂil*t" : [*”"‘FJ
A IR BEs - P IR s g
%ﬁ@’ibaﬁ%w% G- RS S RSO 1 (i AR L 1
Ejfuéﬁ TR PE‘ o A EET Y LS o T T AP HET £U JEQF|19#JE¥1§13‘1 b

égy{ﬁ lﬂjl[p?giguf = ed }HEI » [[%ﬁvﬁa | FlJ[ﬁf}E‘ =S PepuE 2 pﬁg’@
F5 TR Y IR ’“JH’ “F“Fliﬂi%iﬁl IfH;ft ek F”Fﬁéﬁ\l"’?‘?ﬁi} e ?’Jﬁt
=N FFF(Yuhzna brunnezceps)%j‘ﬁ" A - ) LY fu A EET E“EFEHIFIJWFE"P‘:J
SSE7 (RSP0 £ 6 BIRRIET © ﬁ?*Jﬂjg*U W e, ’iﬂm?ﬂb
J@%ﬂ&?&m et o Yt’FJIZI oht 2004-2007 & Z5E 2 E”ﬁnjjf&%lﬁpy A lf%,gﬁiﬁﬂn = o pu
FIisl g[*"b%’%%a%??fﬁrﬁ IFil [}E;%[Flﬂiriﬁrbqﬁﬁj—ﬁﬂ Jer I?Eﬂ% I*F'Jﬁ” Joenés
RS TR ESE o SN TR IR Ji!F I B T = TJF&QF 2 EREE I*BJE%
lg_(spearman test: r=0.475,p<0.01) > [Ty < ELET =B E Rl o ﬂﬁbgl\f P 3 28R

[fkﬁl,]ﬁlg_(spearman test: r=0.606,p<0.05) -

]r;: (i

Keywords = ¢ {52 5 ~ F2 {7 [fl# -~ 592018
Cooperative Breeding, Hatching Asynchrony, Yuhina brunneiceps
A-06

ek A 2 S AN R AR INE T JER ] 145 4 s

Group-size effects and parental investment strategies during breeding in joint-nesting
Taiwan yuhina (Yuhina Brunneiceps)
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Look behind: tree sparrows feed on the ground that conceals them better
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Evaluating factors determing body coloration pattern of orb weaving spiders
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Effects of Polybrominated Diphenyl Ether-47 Exposure on Swimming Behavior of Zebrafish
(Danio rerio)
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Diving behavior during the internesting internal for green turtle (Chelonia mydas)
nesting on Lanyu Island, Taitung
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Does Chinese bulbuls (Pycnonotus sinensis) use different song adjustments
against noise in two urbanized populations?

Kuan-Chieh Hung*' ~ Shou-Hsien Li' ~ Lucia Liu Severinghaus
'Department of Life Sciences, National Taiwan Normal University, Taiwan
?Research Center for Biodiversity, Academia Sinica, Taiwan

Urban sprawl accompanies alterations in habitats and species composition. To live in urban
area, wildlife must adapt to new anthropogenic pressure by adjusting their behavior. In acoustic
communication, urban area has a distinct habitat structure with different sound transmission
properties and noise condition. Birds could adjust their song frequency against noise masking in
urban areas. However, how the noise affects the song within urban habitat is still unknown. In this
study, we recorded the advertising songs of 69 Chinese bulbuls (Pycnonotus sinensis) in Taipei City
(urban area) and Shenkeng Township of Taipei County (suburban area), Taiwan, from March to June
2008, to test how noise shapes bird songs within similar habitats with different noise condition.
Noise level was higher in urban than suburban area, but the minimum frequency of song was similar.
The minimum frequency of songs significantly increased with the noise level, and the pattern did
not differ between urban and suburban areas. Spatial analysis by Moran’s correlograms showed that
the adjustment of minimum frequency with noise did not differ microgeographically. Noise
condition shaped Chinese bulbul song similarly both in noisy urban and relatively quiet suburban
areas.

Keywords : Pycnonotus sinensis, noise, urban, vocalization adjustment, advertising song
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Xenograpsus testudinatus—What makes them swarm in such high densities?
3@ g‘*l N1 4a l,;
W AREE R AR R R
f’ Rt [,E,JJ 14 Hgﬁu[ ¥ (Xenograpsus testudinatus) || )@E’L R RS A LA TR
EPE [T o 2 i '/[53%‘ l}‘ B [l fl UL R NI PURRTA P& JE‘E‘ ﬁ Q-
E”;L f}”mﬁ ﬂ*ﬂ;;; &kﬁi‘r*@ WJ Jﬁﬁ'ﬁﬁ (Jeng et al. 2004) - % 4'@,&*@ 4
B AR 4%9? ‘F@‘fﬁp *,ﬂ[fJ*f%ﬁﬁlJl@% rf'fEéA;t flio 1 a«ﬂPﬁF

PR E ?’i”ﬂf ’9% AR o B AR APk T %[ ’9%’ Igiﬁ
I - 1 RS z%«npﬂua%v R VAN e i e
i’%ﬁ@ [l KT i [J%ﬂ?‘l » i T £ J/%EAE' I:%@FIJ ) [«J[#ﬁ Flig f zﬁ'IfFi HY E%':‘a‘:ﬁt’r[
CF’JEJ%_T%E/F% o BR[OS Ek[ ) |J7ﬁi; IR Lli_[ iﬁ'ﬁ?ﬂ HERLZ
B8] R E) ifﬁﬁﬁmi%? ML 250 B wiﬂiwﬁ§%ﬁ$
ﬁ.?ﬂ*%ﬂw%wﬁw W%$‘WH%%«W’”[*%fEWﬁ%V‘PWﬁaw
,ﬂ., P 25 (Pt B | Z‘?w%#ﬁﬁm’ﬂ* RE fVJwPiFPWIF*ﬁL
;iiqﬂﬁlg'rtgﬁ ARl [;;iﬁ'ﬁihplﬁisw 1H 5L ﬁpjﬁ, ja@ﬁi AR AR o F
g H:j’ﬁpJFL Lk @”ﬂsiyﬁ?i‘lﬁiﬂ [ = j ﬁj,.%yflﬂ/ﬁi?‘j_ﬁlpjg 1}%‘6‘;?

Keywords : {“SP[f i 1% ~ T2 ~ A~ PIRE Y IE

Chemical orientation, Aggregation, Feeding, Crustacean, Xenograpsus testudinatus

A-15
TRV ~ 8 I e g s R S8 P V) e BB o SO 2
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The armed aphids
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A preliminary investigation of the ecological function of female polychromatism in
Japalura swinhonis lizard (Squamata: Agamidae) — an ethological and visual ecological approach
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The role of pterostigma in wing mechanics of dragonflies
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Is there any female dichromatism in Japalura polygona xanthostoma?
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What affects visual luring signal design of a nocturnal sensory exploiter?
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Home Range of Formosan Ferret Badger (Melogale moschata subaurantiaca)
in Tungshiau Township, Miaoli
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Calling Adaptation of Cryptotympana takasagona in Kaohsiung Area
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Body coloration function and temporal activity pattern of fishing spider, Dolomedes raptor
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Observational learning is the ability to learn through observing others’ behavior (i.e., animals
will learn faster if they watch other trained animals perform the same task). Cephalopods (octopus,
squid, and cuttlefish) have the most complex nervous system in invertebrates, thus it is conceivable
that cephalopods could develop such higher cognitive function. It has been shown that octopus is
capable of learning by observation (Fiorito and Scotto, 1992). However, previous study in cuttlefish
showed that their predation tactics were not improved by observing conspecifics (Boal et al., 2000).
In the present study, we examined if cuttlefish can associate the threat with the visual background
by observing others experience the same threat. Since the danger avoidance is important for
individual’s life, we expect that cuttlefish may show some forms of observational learning in this
task.

Thirteen young cuttlefish (Sepia pharaonis) were used in this study. Two background patterns
(black-white checkerboards with the check size 4x4 cm or 1x1 cm) were chosen for threat-place
association. During the observing phase, a toy submarine was remotely controlled to expel the
demonstrator (another cuttlefish) toward the side that is the observer’s innately preferred
background, while the observer watched the whole process behind a transparent wall. In the testing
phase, all observers’ background preferences in the absence of the threat were determined to see
whether there is a correlation of place choice between the demonstrator and the observer. If the
observer chooses the background where there was no threat, it may indicate that individual
cuttlefish has associated danger with the background by observation. Behavioral responses during
the testing phase were video recorded continuously for 5 min. The 2 sec data were sampled at every
30 sec interval, and total of 10 video clips were scored according to animal’s stability at each side,
ranging from 1 (unstable) to 3 (stable).

There were 3 groups of animals tested in this study. Group 1: five naive cuttlefish reared in a
visually-deprived environment. Group 2: eight naive cuttlefish reared in a visually-enriched
environment. Group 3: five experienced cuttlefish reared in a visually-deprived environment but
have encountered the threat (the toy submarine) before. We found that naive animals from groups 1
and 2 did not show the observational learning ability. However, comparing the results between
groups 1 and 3, it seems that the experienced cuttlefish could associate danger with the background
by observing the demonstrator’s behavior. This suggests that although naive cuttlefish cannot
directly infer the threat-place relationship from observation alone, with threat experience cuttlefish
can associate their past memory with current observation. We take this study as a preliminary
experiment, and we are currently doing further tests to verify this finding.
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Forcipomyia taiwana (Diptera: Ceratopogonidae ) ovipositional preference on algae
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The potential of rearing flyingfish and its morpholgical change
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Differences in the black

Hsin-Yi Hung
Department of Life Sciences, National Taiwan Normal University, Taiwan

Several recent studies have found evidences of cryptic sexual dichromatism within avian taxa.
However, the researches relate to melanin-based plumage are quite rare, especially for those who
contained nothing but black pigment only. I used a reflectance spectrometer to measure eight parts
of reflectance between two sexes within the Black bulbul Hypsipetes leucocephalus, a species
which is covered with black plumage and has a gray patch on its remige. I found significant
differences in spectral measurements corresponding to brightness between male and female on the
fore head and remige. These findings suggest that there is a cryptic dichromatism in the Black
bulbul. It also might indicate that the melanin-based plumage might be a candidate of sexual cue in
this species.
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Why does not jumping spider attack micromoth?
Being perceived? scared? or simply ignoring?
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Predator mimicry refers to a peculiar scenario of Batesian mimicry that the predator is
mimicked by the prey and perceptionally confused by the signals exhibited by the prey. For example
some microlepidopteran species are known for displaying the wing pattern and/or behaviour that is
similar to that of jumping spider to decrease chasing from spider or to strive for extra time to escape.
This phenomenon has been described for long, but it was not tested using experimental ethological
methods until recently, and the results showed significantly lower predation rate of jumping spider
on mimicking moths. However, using predation rate alone cannot entirely interpret why micromoths
receive fewer attacks from jumping spiders. We investigated both inter- and intraspecific
communications, including male-male and male-female interactions, in Ptocasius strupiter and
behaviours between jumping spider, mimicking and non-mimicking preys. A mimicking moth,
Eugauria albidentata was used as a defended prey in the experiment. Thirteen behaviour variables
plus the grouping variable were subjected. The result suggests that the display behaviour of male
spiders contains reliable information for distinguishing conspecific behaviour from predatory one,
that is, the response of jumping spider to mimicking moth is closer to that towards heterospecific
jumping spider, but not the palatable and undefended prey.
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Feasibility of using a piscivorous predator to test aposematism
and mimicry in freshwater enviroment
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In classical mimicry scenarios, in which more than two preys and at least one predator are
involved, the predator is usually expected to have good learning and cognition abiology as well as
memorability, and these features are also expected to be observable and measurable when testing
existence of putative aposematism and mimicry. Historically, the aposematism and mimicry
relationships occurring in terrestrial environments are much better investigated, and several
insectovorous predators, such as birds, small mammals and reptiles, have been used in assessing the
roles of predator psychology. In contrsast, explorations on the aposematism and defensive mimicry
in aquatic environments remain rare. Due to the differences in physical and biological features
between terrestrial and aquatic enviornments, aquatic predators are predicted to adopt different
signaling system to recognize their mimicking preys. Before testing the putative aposematism and
mimicry under water, the complexity and observability of predator’s foraging behaviours should be
evaluated in advance. In the present study, we selected a medium-sized benthic piscivorous fish,
Erythrinus sp. (Characiformes, Erythrinidae), to evaluate the feasibility of using this fish as a
predator to test the putative mimicry between different south American catfishes, especially the
genus Corydoras (Siluriformes, Callichthyidae). We expect that this study would represent the first
case of testing piscian predator’s psychology using experimental biological method in order to
address the existence of the mimicry scenarios under water.

Keywords : 1% ~ 215 ~ [T~ BIPAS ~ AT

aposematism, mlmlcry, fish cognition, Callichthyidae, Erythrinidae

40



2009 = Fp = LA [EFITHR A F f

AP-24
5 1 1A 5 S T MRS ML 2 1)

BET OB ;»',-ﬁ;
PEL g aRER

Fl?ﬁTQ ' Caprimulgus affinis stictomus > ~ [l & ¥ savanna nightjar » £ [k /= % FLKE |
PRUS!E OIR IR o BT PR P 9 B (I "J[ fro TRy RLTRR %i’gﬁ FIFTF R
i %awjﬁkwwﬂﬁ’m*Tm@ﬂ’wﬂﬁ%ﬁWﬁw~t@?%’”#*Wﬁﬁ
PR e Pl 7] nrgpulﬁﬁgﬁr [ligwﬁﬁ.& IJ”QEMEE%H BUPLETRLAL > f prpnd | -
Fi 7_[;7}1‘37:}&[96 ERE: f, s TR A -;L#r\i/ [?ﬁq‘z’?‘gF”FFLPHﬁ* ' ﬁﬁ?ﬁ[ﬁ’hﬂ PF‘
F”[f £ M PEPH@‘%HH V%‘%Fjﬁ*ﬁ”iﬁm R éﬂfﬁ'ﬁ[?ﬁﬁz i "%’ﬁrﬁi

"Juﬁ%mj’&%” T A W¢—”@‘F4§’ﬁwﬂ Al
W B = RIS 2 S RIBIL > iy E (E el J/%?ﬁJ’?‘f?AEJ

f LT~ FEPLT [I“*Et%ﬁgﬂﬁﬁ%ww%% B
BHOR(E ~ [+ 50l o fu%@ b AR SRR
(PRSIl 7 15 0 5ol S Hﬁ“‘ﬂ@dﬁﬁ s b 50 2 pgsn - e K
B LI SfIoH - H/Smin) » 203 et g kjmqﬁwm@méyo

Keywords : ¢k ~ RIS - F51

AP-25
L B (Kurixalus eiﬁ" ngeri, Rhacophoridae)
HEVERUCHEE K AL FRR iR 1T

Parental care and paternity in an arboreal breeding frog, Kurixalus eiffingeri
(Anura: Rhacophoridae)
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Certainty of paternity is considered an important factor affecting the willing of male to
provide parental care but have never been evaluated in amphibians. Kurixalus eiffingeri is a small
rhacophorid frog that deposits fertilized eggs above the waterline on the inner walls of bamboo
stumps, and male frog provides parental care (egg attendance and brooding) during the embryonic
period. Multi-male mating was observed in K. eiffingeri, which serves as a good animal model to
examine whether multi-male mating result in multiple paternity and reduce the paternal care. We
observed matings (amplexuses) and male parental behaviors of K. eiffingeri in the field from March
to June in 2007. We found a total of 16 mating events with four of them involving two males.
Field observation has showed that the attending males were always the individuals in amplexus. In
comparison with males participating in multi-male mating, males in single-male mating provided
high frequency of egg attendance. Results of paternity analyses using microsatellite markers has
showed that male frogs in single-male mating had complete paternity of the egg clutch. We also
found that multi-male mating did result in multiple paternity, and both males participating in mating
did not attend and brood the eggs, suggesting paternal care effort associated with the paternity.

Keywords : egg attendance, certainty of paternity, parentage, paternal care, microsatellite
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Factors effecting bat house occupancy
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Bat are an essential part of a healthy environment. However, many bat species are in
alarming decline because the industrialization develops makes a large loss of nature roosts.
The importance of roost sites has come to the forefront of bat protection and management. We
choose Taipei municipal Fude elementary school as study area, mounting bat boxes and testing
parametrics. We put many bat boxes with different color in the campus. We recorded the height,
color, aspect, daylight houses, and distance of permanent water. The purposes of our study
were to collect the data making data more complete.
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Home Range Variation at Different Breeding Stagies of Adult Fairy Pitta
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Home range of Formosan Mouse ( Mus caroli ) in Guandu Marsh
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Do male display traits honestly reflect male quality in Japalura swinhonis?
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The 3D Behavior of Copepod
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The Effects of Light on the Swimming Behavior of Calanus sinicus Brodsky
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Correlation between fighting, learning, boldness and exploratory behaviors
and endocrine state
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Mother-Young Relationship in Captive Formosan Pangolin (Manis pentadactyla pentadactyla)
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Snail mucus trailing behavior of Taiwan slug snake, Pareas formosensis
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Detecting of Hybrids between Chinese Bulbul (Pycnonotus sinensis)
and Taiwan Bulbul (P. taivanus) based on Molecular Markers

Yu-Hsun Hsu*', Yu-Cheng Hsu’ and Lucia Liu Severinghaus’
! Instltute of Ecology and Evolutionary Biology, National Taiwan University
Instltute of Natural Resources National Dong Hwa University
? Research Center for Biodiversity, Academia Sinica

The endemic Taiwan bulbuls (Pycnonotus taivanus) have been hybridizing with Chinese bulbuls
(P, sinensis) and produced hybrids with intermediate phenotypes. However, some bulbuls
which look like Taiwan bulbuls except with darker face have been seen in Kenting region
(referred to as gray-faced Taiwan bulbul in this report). I used a set of microsatellite loci
and amplified fragment length polymorphism (AFLP) to discriminate between Chinese and Taiwan
bulbuls and to verify if the gray-faced Taiwan bulbuls were their hybrids. The nine microsatellite
loci I used could not distinguish between Chinese and Taiwan bulbuls, but 21 out of 138 AFLP
fragments could roughly separate the two species. According to these 21 fragments, the gray-faced
Taiwan bulbuls showed features of both bulbuls, but were closer to Taiwan bulbuls than to Chinese
bulbuls. My results suggested that the gray-faced Taiwan bulbuls probably resulted from hybrids
backcrossing with Taiwan bulbuls. Since the gray-faced Taiwan bulbuls are frequently misidentified
as Taiwan bulbuls in the field, the degree of introgressive hybridization from Chinese to Taiwan
bulbuls can be easily underestimated.

Keywords : Hybridization, Taiwan bulbuls, Chinese bulbuls, Microsatellite, AFLP
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Will parasite reduce food web robustness?

Hsuan Wien Chen*'?, Wei-chung Liu’, Kwang-Tsao Shao'
'Biodiversity Research Center, Academia Sinica, Taiwan
*Department of Life Science, National Taiwan Normal University, Taiwan
SInstitute of Statistical Science, Academia Sinica, Taiwan.

Robustness is a measure of the network connectivity when responding to the removal of link or
node. For the network of food webs, a robust food web is the one which suffer less secondary
extinctions after primary species loss. Using three available published data of food webs with
parasites: “Car”, the Carpinteria salt marsh community near Santa Barbara, USA; “Com”, the
intertidal mudflat community of Company Bay in Otago Harbour, New Zealand; and “Yth”, the
Ythan estuary in Scotland, United Kingdom; we ask a simple question that whether adding parasites
reduce the robustness of food web networks. We found that parasites are more specialized
consumers in compare with predators on their resource utilizations, which might contribute the
vulnerability of parasites to the secondary extinction. We further conducted a series of simulations
using different species loss scenarios to compare the robustness of food webs with and without
parasites. Our investigation showed that food webs with parasites are less robust than those without
parasites. Furthermore, parasites were often extinct before predators did in the sequences of
secondary extinctions resulted from our simulations. The sensitive nature of parasites in the food
web network makes them a good indicator for monitoring the response of ecosystems to the species
loss.
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Have the coral reefs in Kenting National Park lost
their capability to be ecologically resilient?

Chao-Yang Kuo and Chaolun Allen Chen
Biodiversity Research Center, Academia Sinica, TATWAN

The shifts of major functional groups before and after the disturbances play an important role
in estimating the capability of coral reef resilience. In this study, we examined the short term
(3 years) and long term (>20 years) dynamics of coral coverage and diversity of coral functional
groups at seven reefs, Tiaoshih, Wanlitung, Leidashih, Siangjiaowan, and Longkun, in the Kenting
National Park. The coral coverages between 5 to 10 m depth from 3 different sites in the Tiaoshih
are with mean coverage of 32.40% and 31.32%, respectively, although they do not show significantly
different between 2005 and 2008. The stress-tolerant functional groups, massive and folioucious
corals, were the dominant groups of Tiaoshih reef in 2005 and 2008, which contradicts to the
Acropora-dominant community before 1996. Similar trends were also observed in Wanlitung, but
not in Leidashih, and Siangjiaowan from the comparison between 1987, 1999, and 2008. The coral
coverages were similar between 1987 to 2008, with the community dominant by soft coral in Leidashih
and that dominant by folioucious coral in Siangjiaowan. However, the coral coverage in 2008 (32.12%)
was similar to that of 1987 (34.30%), but both significantly higher than that of 1999 (17.81%) in
Wanlitung. Lose of branching Acropora spp. which were dominant in 1987 was accounted for the
coral coverage shift, and coral community in Wanlitung had been dominant by stress-tolerant
functional groups in the last two decades. Our analyses suggested: (1) coral communities are
different among reefs in the Kenting National Park, thus potential in resisting to disturbances are
different; (2) coral coverage can be stabilised by recoveries of stress-tolerant functional groups, but
resilience back to Acropora-dominant community may take longer time or indeed lose in some reefs
in the Kenting National Park. Implications of natural and anthropogenic disturbances, particularly
synergetic by future climate change, and adaptive management of coral reefs in the Kenting
National Park are highlighted.
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Spatial variation of the cyanobacterisponge, Terpios hoshinota,
outbreak on the coral reefs in Green Island

Erin Shuli Chen, Chao yang Kuo, Hsu Jen Tsai, Chaolun Allen Chen
Biodiversity Research Center,Academia Sinica, TATWAN

We reported the first case of cyanobacterisponge, Terpios hoshinota (TH), outbreak on the
coral reefs in Green Island during 2007. Understanding the patterns of TH distribution at different
sites is needed for future management and conservation of coral reefs in Green Island. In this study,
the prevalence and spatial variation of TH coverage was investigated using the hierarchical design
of video transect surveys at three depth zones (1-3, 5-10, >10 m), and three reefs per
region (north, east, and south) in 2007 and 2008. Analyses of 204 transect lines and 5100 video
frames showed that TH occurred signficantly on the encrusting corals at shallow water with the
hightest mean coverage of 10.93 % in the East coast and 8.9 % in the North coast, but only 0.16 %
in the South coast. The TH coverage dropped significantly from shallow to deep water (three-way
ANOVA, F=12.93, p<0.01) at all sites surveyed. No significant difference was found in the
coverage of TH between years (two-way ANOVA, F=0.55, p=0.58), and the prevelance of TH was
not correlated with the coral coverage (Linear-Regression, F=4.49, p=0.1). TH was found
significantly low in the South coast (0.91 %) than those in the East (17.35 %) and North coast
(12.87 %) (three-way ANOVA, F=3.63, p<0.05), probably due to coral community differences
among these regions. Soft corals (Cespitularia spp. and Xenia spp.) are dominant at south coast of
Green Island, while other regions are composed of scleractinian corals. The correlation between
eutrophication, prevelance of benthic topology, and outbreak of 7. hoshinota are highlighted.
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Individual species-area relationship in a subtropical forest
shows a pattern of negative inter-specific interaction

A S R St
R A AR TR ] 0 R R R AR S
R 3 B St
Although numerous mechanisms have been proposed to explain the coexistence of species in highly
diversified communities, the niche/neutral controversy remains unsettled. Testing empirical
evidences against theoretical mechanisms in explaining coexistence is important for understanding
community ecology. Tree diversity pattern at local scales (< 1 km2) in tropics was firstly
demonstrated as supports for dispersal assembly processes and ecological equivalence hypothesis
against niche driving assembly. Recent spatial analyses of tropical forest permanent plots showed
empirical evidences supporting the dispersal assembly processes at > 20 m scale while niche
assembly processes at < 20 m scale. However, the tree diversity pattern in other permanent plots
(e.g., subtropical forests and temperate forests) might differ from the tropical plots. This study aims
to explore the tree diversity pattern in the 500x500 m subtropical Fushan forest dynamics plot in
northern Taiwan and elucidate the role of inter-specific interactions under different spatial scales in
this study site. Through individual species-area relationship (ISAR) analysis and Monte Carlo
simulation, the species-area patterns from individual view were estimated and the significance of
inter-specific relationships was inferred. As such, every tree species was distinguished as a diversity
attracter, diversity repeller, or diversity neutral species by Monte Carlo test of ISAR pattern. These
species specific characteristics then were treated as implication for the strength of competitive
interactions in the study site. The results showed that the influence of negative interactions among
tree species in this subtropical plot was greater than other studied tropical plots. Most tree species at
the Fushan plot behaved as diversity repeller within a 50 m scale and did not show scale-dependent
neutral behavior. In conclusion, the high similarity of diversity pattern among different tree species
suggests that negative inter-specific interactions were strong in this study site. Therefore, niche
driving assembly processes may play a more important role in structuring the tree diversity pattern
of Fushan subtropical plot than that in tropical plots. The results provide important basis for further
investigation on the mechanisms of such negative inter-specific interaction pattern.
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Dawn singing: bigger eye-sized birds sing earlier?
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The impacts and mechanisms of forest alterations on spider diversities
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Collection Effort of Insect by Different Black Light in New Light Trap Bucket
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Genetic differentiation between Ficus pumila var. pumila and Ficus pumila var.
awkeotsang (Moraceae) and their pollinators

z &
F 'f[‘ Sy
Department of Entomology, National Taiwan University

The obligate mutualism between pollinating fig wasps in the family Agaonidae
(Hymenoptera: Chalcidoidea) and Ficus species (Moraceae) is often regarded as a classic
example of co-evolution. Figs have to depend on their specific pollinator wasp for
reproduction and provide shelter and nutrition in return. This species-specific relationship
between figs and pollinators may lead to co-speciation. The endemic Jelly fig

(Ficus pumila L. var. awkeotsang (Makino) Corner) is a variety of creeping fig
(Ficus pumila) and both of them are thought to share the common pollinator wasp,
Wiebesia pumilae (Hill). However, many researches point out that jelly fig and creeping

fig are different in their habitat, forms of fruits, and reproductive tissue, all of these
suggest the existence of genetic differentiation between them and so do their pollinators.
In this study, I used chroloplast trn7-trnL intron and mitochondrial cytochrome oxidase I
genes to study genetic differentiation between two strain of fig and their pollinator wasps,
respectively. While the genetic differences between jelly and creeping fig are small
(0.3%), great differentiation between their pollinators is revealed, being 11.9%. The
current results suggest pollinator fig wasps may have been differentiated before the
divergence of their host.
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ig wasp, genetic differentiation, coevolution, creeping fig, jelly fig
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Preliminary investigation of temporal and spatial dynamics of the oriental fruit fly by wireless
sensor network technology
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Habitat Use of Malayan Sun Bears (Helarctos malayanus) in the Lowland Rainforests of
Sabah, Malaysian Borneo
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The Spatial Variation of Symbiont Clade in Galaxea fascicularis in Taiwan

Hulwen Tung*'?, Shashank Keshavmurthy', Chaolun Allen Chen'
'Research Center for Biodiversity, Academia Sinica, Taiwan
“Institute of Oceanography, National Taiwan University, Taiwan

Recently, global warming has made a worldwide impact on coral reef ecosystem. Corals are
affected by several factors in oceanic environment, resulting in incidences of “coral bleaching” and
degradation of corals. Corals have developed strategies to reflect the environmental stress through
acclimation, adaptation, or acclimatization. The strategies are; alteration of phenotype, change the
Symbiodinium spp. (zooxanthellae) clade by shifting or shuffling etc.. The diversity of
zooxanthellae may have distinct physiological properties, and, polymorphic symbiosis was
considered a better strategy to the changing environmental conditions.

Galaxea fascicularis is a hermatypic coral that is relatively resilient to stress from bleaching
and are known to commonly associate with symbiont clade C and D. Symbiont clade D is
considered to be more stress-tolerant to environmental stress than other phylotypes. This study was
carried out to see whether the corals have the ability to change the zooxanthellae as a result of high
temperature, pollution and other stresses.

G fascicularis samples were collected from Penghu, Liouciou, Kenting and Greenlsland.
DNA was obtained from zooxanthellaec using the salt-fractionation method. The large subunit
ribosomal DNA (LSUrDNA) was amplified. The PCR product was digested with Rsal restriction
enzyme to identify symbiont clade.

The results showed that symbiont clade D was dominant in Kenting (70%) and Liouciou (71%), and
symbiont clade C in Greenlsland (88%) and Penghu (65%). There was a special character at 3-5
meter depth in the water oulet of third nuclear power plant in Kenting. The percentage of mixed
complement (Symbiodium C+D) was much higher than others. In Greenlsland, most of the colonies
hosted Symbiodium C, but no pure Symbiodium D. In Penghu, all of the samples hosted Symbiodium
C except in Dongjiyu. It can be concluded that regional difference in the oceanic environment might
influence the type and symbiodium clade in G. fasicularis.

Keywords : symbiont clade, Galaxea fascicular
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Life History of Brown Tree Frog Polypedates megacephalus in the Matsu Islands
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The relationship between the environment of low-altitude habitat and butterflies daily
activity in Taiwan
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Calling phenology of Micryletta steinegeri in the central Taiwan
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Using stable isotopes to unravel and predict the origins of great cormorants
(Phalacrocorax carbo sinensis) overwintering at Kinmen

5% R+ '~ KentA.Hatch®~ 7 % # ° ~ Dennis Eggett' + % %% °
! Earth Dynamrc System Research Center National Cheng Kung University, Taiwan
? Biology Department, C.W. Post Campus of Long Island University, USA
*School of F grestry and Resource Conservation, National Taiwan University, Taiwan
*Department of Statistics, Brrgham Young University, USA

The Food and Agricultural Organization of the United Nations and the World Organization for
Animal Health has called for a better understanding of the role migrating birds may play in spreading
H5NT1 highly pathogenic avian influenza (HPAI). Bird banding, traditionally used in studies of
migration, is limited by low recapture rates. Telemetry can only be applied to larger speCIes and a
limited number of birds. We show that analyses of multiple stable isotopes (8"°C, 5"°N, 5'*0 and 8D)
can provide an understanding of the number of breeding populations represented at large
congregations of wintering birds, probable locations of these breeding populations, and which
breeding populations do not contribute migrants to a wintering site. As Asia is thought to be the
origin of many HPAI strains and the center of their evolution, and as bird migration is poorly
understood in this part of the world, we recommend that, in addition to banding, satellite, and VHF
telemetry, stable isotope analysis of migration patterns become a part of long-term surveillance
studies.

Keywords : multiple stable isotopes, HPAI, cormorant populations, cluster analysis, breeding sites,
wintering sites

B-30
RS R Y B/ AU LB ) 2 e % Bk TR BR 1%
Relationships between habitat types and the abundance and diversity of the small mammals
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Consumption of arbuscular mycorrhizal fungi by rodents : where and when?
—]’- F B* N X /’/" H
RN I RN R LV S

7 PRI T 2 TS T S RO s SR -5 A » R
: SRR S T AT 4 3
AR 1 T o ] B E P R R R LA AN 1 F“ iH— TFIE'T%%F =)
Y & VERSSMMTRR - A R P
PRELF] 1767 JH’EE = E" E, > g L F0 QLA AR R RS R T %
A ARz I > [T 4 S HRl g U’FE‘TH* I 2VENE %ﬁﬁelﬁ ﬁﬁ’f %I’ﬂv T
F’JPF‘G“‘*J‘#JF JHOBTEERE 7 © PR 2006 FFE < R 2007 2 B EYis] JFH*BE;': W
+%Hhuﬂ&m¥%@~ i P B ] -ﬂvéaa~ PR
AR - “ﬁr’éﬁ E&*l‘ﬂ#ﬂ#l@%ﬁpiﬁiﬁ'&”%ﬂ\ ot 7 A B E R T PR ’*Jfﬂﬁ"ﬁ’
;qJ} Aﬂftﬁﬁﬁl FrZ E;lj ) ri& %EIHH Gt"“;iﬁ (Apodemusagrarlus) ’g:ﬁr:s'z
H L’ *EEJFB%' B IR ﬁé"ﬁ?’fﬁl;"ﬁ |RE A B BRI %”“I%YEEE‘JFB%'
S LI;F;J&HZ!:F[ grgrig Ig&ﬁ‘, [‘J}dgglﬁ;fpﬁ'fﬁﬂ 27 E\FET;[%E;FEIFAE -+ . qjg
rsl o ”I%ﬁﬂ%ﬂ”‘@é"b’ quﬁ\ Tﬁ%w%gﬂ &#J#’Jl’%ﬁéﬁﬁsfﬁ 13 S5 f%%“
»iﬁifz*ﬂﬁw fé&*l‘ﬁf}ﬂﬁ%ﬁﬁslﬁgﬂ VIV AR 2 BRI~ ATl e (R
FF* BRIV a®E H@*&"?”FWE'IEE% TR E S RN R N Ik 72
EE[phv t’ig&%ﬁﬁf[ AL PR IBFWBJ

a‘;
i
\,élﬂ o
a. /ﬁﬁ
R
L:-'L
‘H_:'l

Keywords : A% i~ BRI EbPs ~ f7eRs ny

Arbuscular mycorrhzzal fungi, Rodent, Plant Composition

B-32
L R Ml i R SRR A B Bk T RS i A P 22

Use of nest boxes, breeding biology of Fulvous-faced Flycatcher Warbler
(Abroscopus albogularis) in Ao-Wan-Da
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The Composition and Spatial Variations in Avian Assemblages in Dasyueshan Area
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The biological research on Taiwanemobius formosanus Yang et Chang
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Influence Factors on Breeding Success of Little Terns Sterna albifrons in Lun-Wei Industrial Park
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The relatlonshlp between temperature and development of thelytokous parthenogensis ant
Cerapachys hiroi (Formicidae, Cerapachyinae) in Taiwan
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Multiple Adaptations of Color Pattern of Coral Reef Juvenile Fish in Hsiao-liu-chiu
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Invertebrate assemblages in two different seagrass beds in Kenting
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An example for seasonal shifts in fish stomach content in Chiku Lagoon
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Community structure of epilithic diatoms at reach scale in the subtropical
mountain streams of the Wuling area
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BP-06
Individual species-area relationship in a subtropical forest shows a pattern
of negative inter-specific interaction
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Although numerous mechanisms have been proposed to explain the coexistence of species in
highly diversified communities, the niche/neutral controversy remains unsettled. Testing empirical
evidences against theoretical mechanisms in explaining coexistence is important for understanding
community ecology. Tree diversity pattern at local scales (< 1 km?) in tropics was firstly
demonstrated as supports for dispersal assembly processes and ecological equivalence hypothesis
against niche driving assembly. Recent spatial analyses of tropical forest permanent plots showed
empirical evidences supporting the dispersal assembly processes at > 20 m scale while niche
assembly processes at < 20 m scale. However, the tree diversity pattern in other permanent plots
(e.g., subtropical forests and temperate forests) might differ from the tropical plots. This study aims
to explore the tree diversity pattern in the 500x500 m subtropical Fushan forest dynamics plot in
northern Taiwan and elucidate the role of inter-specific interactions under different spatial scales in
this study site. Through individual species-area relationship (ISAR) analysis and Monte Carlo
simulation, the species-area patterns from individual view were estimated and the significance of
inter-specific relationships was inferred. As such, every tree species was distinguished as a diversity
attracter, diversity repeller, or diversity neutral species by Monte Carlo test of ISAR pattern. These
species specific characteristics then were treated as implication for the strength of competitive
interactions in the study site. The results showed that the influence of negative interactions among
tree species in this subtropical plot was greater than other studied tropical plots. Most tree species at
the Fushan plot behaved as diversity repeller within a 50 m scale and did not show scale-dependent
neutral behavior. In conclusion, the high similarity of diversity pattern among different tree species
suggests that negative inter-specific interactions were strong in this study site. Therefore, niche
driving assembly processes may play a more important role in structuring the tree diversity pattern
of Fushan subtropical plot than that in tropical plots. The results provide important basis for further
investigation on the mechanisms of such negative inter-specific interaction pattern.
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Dynamics Plot
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Can Playback Promote Efficiency of Avian Point-Count Surveys?
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Structure and foraging ecology of mixed-bird-species flocks
during winter in Tengjhih region, Taiwan
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Bird Assemblages in Relations to Grassland Vegetation Recovery
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Microhabitat partitioning of sympatric fish species in Taiwan mountain rivers
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BP-11
Character displacement in two species of tree lizards :
Japalura swinhonis and Japalura polygonata xanthostoma

ShaoMin Yang* and Y. Kirk Lin
Institute of Ecology and Evolutionary Biology, National Taiwan University

The geographic distribution of Japalura swinhonis (JS) and Japalura polygonata xanthostoma
(JPX) overlap in northern Taiwan. The two species coexist in some localities, but not others. We
investigated whether differences in morphology occurred between sympatric and allopatric
populations (a precondition for character displacement). Indeed, we found morphological
differences in head height, head dimension, and limb shapes, including hindlimb length for males of
both species. In addition, we found morphological differences in head width, head dimension, and
body length for females of both species. Since head dimensions may indicate biting force and
fighting ability, and limb shapes may affect motion performance, the results suggested a trade-off
between fighting and motion ability in the two species.

Keywords : apalura swinhonis, Japalura polygonata xanthostoma, Lizards, Character displacement,
Coexistence
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The Distribution Patterns and Models of Landsnails in I-Lan
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Using Stable Hydrogen Isotope to Compare the Difference of Breeding Areas in the different
Elevations in Wintering Black-faced Bunting
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Ecoregion Classification by Using Fish Composition of River Drainage in Taiwan
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The assemblage of intertidal Mollusks among different coasts
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Seaweeds and Seagrasses Communities of Dongsha Island, Taiwan
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The Life History of Nemouridae (Plecoptera) in the Hapen Creek
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Relationships between shell shape and geographical distribution
of Semisulcospira libertine in northern Taiwan
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The Effects of Acorn Production of Ring-Cupped Oaks on Abundance
of Large Mammals in Yushan National Park, Taiwan
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Acorns present a high-nutrition food for large-sized wildlife, including bears throughout their
geographical ranges. The objective designed to monitor the phenology and acorn production of the
ring-cupped oak (Cyclobalanopsis glauca) forest in Yushan National Park, Taiwan to understand the
effects of acorn production on temporal and spatial dynamics of potential acorn predators, including
ungulates and endangered black bears (Ursus thibetanus formosanus). The acorns of ring-cupped
oaks started to fall off in October and were consumed by wildlife until (up to) Februrary Among the
fallen acorns collected by 200 seed traps, 70% were during Novermber and December and a high
percentage of them (85%) were consumed by wildlife. We found that the more the trees produced
acorns, the more bears used (r = 0.311, P<0.001, n = 498). The camera data (October 2006-April
2008) showed that 84% (n =31, OI = 0.24) of bear photos were taken mainly in Nov. and Dec.,
which coincided with the acorn peak. The most abundant large ungulates of scat counting (January
2007-April 2008) was Sambar deer (Cervus unicolor), followed by muntjacs (Muntiacus reevesi),
wild boars (Sus scrofa), and serow (Naemorhedus swinhoei). The scat counting and camera trapping
both indicated that the relative abundance of large mammals in the acorn season was higher than in
the non-acorn season expect for serow. Such seasonal differences seemed particularly obvious for
black bears and wild boars.
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The influences of larval nutritional environment on adult mandibles development of
Taiwanese stag beetles Cyclommatus mniszechi
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Temporal Distribution of Larval Fish Composition and Community
in Tansui River Estuary, Taiwan
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The effects of birth rate and infant mortality and of Formosan macaques at Mt. Longewty
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Population Structure and Gene Flow in the Foliage-Roosting Bat,
Myotis formosus (Vespertilionidae)
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In mammals, sociality and behavioural traits such as mating system, dispersal and philopatry
could lead to genetic differentiation among social groups. Many forest-dwelling bat species switch
roosts frequently, but remain faithful to a small roosting area. The causes and consequences on gene
flow are not clear. The use of molecular data to measure gene flow in bats has increased rapidly in
recent years while data from direct observations were generally limited because of the difficulty of
direct observation of bats. But molecular methods and direct observation might provide different
information about gene flow and the combination of both approaches should provide more insight
into the underlying process. I used both direct behavioural observation and indirect molecular
analysis to study the gene flow of foliage-roosting Myotis formosus. Direct observation from daily
roost census, by marking the M. formosus with individual-specific colored bands, as well as
radio-tracking were applied to document the movements between roosting areas. In additional, 1
used both biparentally (6 nuclear microsatellite loci) and maternally (1 mitochondrial DNA
sequence) inherited genetic markers to investigate gene flow between roosting areas and patterns of
dispersal. Behavioural observation indicate M. formosus were faithful to specific roosting areas and
few inter-roosting areas exchange occurred regardless the absence of geographical barrier. However,
the extremely low Fgr from microsatellite markers suggests a high gene flow between roosting areas.
Besides, a contrasted pattern from the nuclear microsatellite and mitochondrial DNA markers also
suggest that gene flow between roosting areas is male-mediated. Behaviourally, the male-mediated
gene flow among bat colonies might occur by male dispersal and/or mating outside the colony,
including swarming sites, hibernacula, or on the migration route. However, the details about the
mating of this species are still unknown.
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Abiotic impacts on the water chemistry, sediment and benthic community
nearby the marine cage culture in Penghu

Yuan-Chao Angelo Huang '? ~ Pei-Jie Meng® ~ Shou-Chung Huang' ~ Chaolun Allen Chen'-?
! Institute of Oceanography, National Taiwan University, Taipei, Taiwan
2 Biodiversity Research Center, Academia Sinica, Taipei, Taiwan
? National Museum of Marine Biology and Aquarium, Pintung, Taiwan

Marine cage culture (MCC) provides an alternative approach to the land-based aquaculture
which not only reduce the impact of coast erosion and decrease of underground water level,
but also ensures healthy fishery production. However, the impact of MCC on the marine
ecosystem remained to be elucidated, particularly the interactions between abiotic

(water quality, wind, tides, and topography, etc.) and biotic (benthic invertebrate community) at the
sites where the effluents derived from MCC are deposited. In this study, we examined the monsoon
seasonal variation of marine environmental factors (chemical and physical) and benthic invertebrate
community at the MCC zone (MCCZ) and none-MCC zone (NMCCZ) in the Makong Inner Bay,
Penghu from April, 2006 to December, 2007. Results of water quality data indicated that
significantly higher level of nitrogenous nutrients (DIN), Chlorophyll a and low dissolved oxygen
in the flood tide water at the MCCZ in monsoon season than those in non-monsoon season.
Moreover, the elevated level of sedimentation rates and particulate organic matter flux (POM flux)
were also showed in the monsoon season. Because of the sampling site about 500 m downstream the
cage is located at the bottleneck of the topography of the sea bottom, the sampling site which shift
of dominant polychaete species from Cirratulidae sp. to Trichobranchidae sp. suggested that this
site is the impact range of MCC. Biotic observation is also supported by the sediment data of
contents of the total organic carbon and total nitrogen. In conclusion, marine cage culture in Penghu
is indeed caused organic-rich and benthic invertebrate community shift in the immediate vicinity of
cage. Furthermore, the transportation of nitrogenous effluents from cages were restricted by tide and
monsoon, but accumulation of organic matter on sediment and the shift of benthic invertebrate
community was restricted by topography of sea bottom.
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Avian community and reproduction on urban habitat islands
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Habitat Selection of the High-tide Roosting Sites of Shorebirds at Chunghwa Coastal Area
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Apparent Digestibility and Correction Factors of Captive Asiatic Black Bears
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Nest-Site Selection by Crested Goshawk in Urban Environments of Southern Taiwan
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Prediction of the Habitat-Suitability Distribution of Large Raptors in Southern Taiwan

D=L LN I CRINE FTS -
O N T Y PRI L

=R L (INEE &]em LTS (e DRIV # | wig |‘ﬁ3=§,|l JPRER T e
o e J B AR [fE*kF'[E R 4 E F" bERG Jﬁ’?'{ ] (Splzaetus nipalensis)
F(Ictinaetus malayensis) ~ Ja%’%(Perms pttlorhynchus) [!‘L%?(szlorms cheela)b%[,%\f“
(Milvus migrans) » ¥& F'J Maxent (maximum entropy)ﬁﬂ R B S PFER P A ) 5"?
W - A s 71‘%?[ Y RLE R YRR i PRI @%F&I%kﬁ'*ﬂf E'WH
R R Ej‘ i” %ﬁ"{EJ@ 135 27~ Ff5E- 116 27 F,LI*J@I%’% 112 &7 - f!'UﬁfF2 2 57 K

7102 57 ,ywﬂ AT SIS T S P )

BT R ﬁﬁﬁ%ﬁt J(6037%) ﬁHE [0V (56.86%) - 34 (54 EITE(39.31%) -

B ) ety 5 I A < G

ARt L) a3
~LIH%\

%ﬁ?ﬁ i EJHﬂ (95| '{E J%ﬁi (52 40%) [E(3.94%)
ﬁlii tﬂ?‘lﬂbg‘ﬂ 1% le{;kaﬁ lﬁ?‘}{ﬁF{EJEF[j%{—LHA ng IJ}W%JEJ[% , lEi_?
ORI S F fj= = e [ ’ﬁﬂﬁ[rﬁ?ﬁ Mg m»f, T

Keywords : %P‘jﬁ A 55 ﬂ S *ﬂﬁri]

Maxent (max1mum entropy)

b#l%‘f‘(l 32%): i i
ﬁj%

\\\\\

C-12
e K VY o i S B BB A A 2 15 . R

Interaction between Seabirds and Taiwan tuna longline Fisheries in South Atlantic Ocean
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Interaction between Seabirds and Taiwan tuna longline Fisheries in North Pacific Ocean
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The value of bat-boxes in the conservation of bats in Cigu wetland
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Variation of group size of Chinese white dolphins, Sousa chinensis, in Taiwan water
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Biology of the Wu-she blooded-spotted longhorned beetle(Aeolesthes oenochrous (Fairmaire))

FIF~* s F i 40~ iy
Moo B2 g R pg )

Fgik T AT (Aeolesthes oenochrous (Fairmaire)) £ 7 ,?ﬁﬁkﬂ]ﬁ\f z’rpﬁigg#ﬁé"l/4 s Y
ng%%im, ~6 % 53(5.6+0.58) » PR 7] (sexual dlmorphlsm) pE -t w@% = %;%E[IP
el d = EB S (Prunus campanulata Maxim) e HP'J"“%‘E'?*‘Tk OIS R ipﬁ BT E A A
g s s ﬂwwnﬁg%swﬁ?@@% ST P me%¢4rﬁw1’*
ISR IRL T ey B - [ ¢ #w@w4?ﬁﬁf“*«¢ £y
i?F: LT3 F @ai:ﬁﬁﬁuﬁkﬁﬂaﬂg lglr &S gﬂuﬂﬁ\f [P FEJ%L;‘»@EF o A

+ﬂ=ffﬁ¢7}m &I PG B Eﬂﬁ 5@{3 iH *Jﬁ[‘ﬁﬁ Ko T pl s R R

SHE JOT R 2 PSR Rl i (| ﬁffﬁ Ff FU &t S S e
2006~2008 ~Ef Jﬁﬁfﬁgﬁ o B B RS aa‘ﬂ*Fa i EVEpa i [ (S0 5 a2 Y
I 3~5 F Fgl 334 mﬁﬁ = E R é{g‘dj‘JEﬂj‘F'ﬁ 15% 10 00~15:00 ; “EZE[EE=E 12 1.3 5

B JHL't 3+73.4 %i(n=9); “'%W‘f it E&ITL@# e =6 #H 1 231102
“\(n—108) QIE«?T?HF Vﬂg:ﬁ FIRFRe (= » 725 10~58 ~ i/p’lﬂréi“'-*l;l; *’T;I;Egpjij LI A
‘ffﬂ tflﬁjg 7y 1P ;[/E;J‘:FE'NJ\%. 538 B Fl S B ijfkyiﬂ Sl m 4_\;[- ij F)U I

KeyWOFdS AL S - GRS -
Aeolesthes oenochrous, conservation biology, reproductive behavior, life history

90



2009 =F EI*J}*’/J LA RS EEI';FFL‘ s FTI

CP-02
R T RE K RS I P 2 5 R R e 3 O St (R IR - 5

Habitat Selection of the High-tide Roosting Sites of Shorebirds at Chunghwa Coastal Area
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Ectoparasites of Insectivora and Chiroptera in Taiwan
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*Institute of Oceanography, National Taiwan University, Taipei, Taiwan

Previous studies have indicated that genetic structure of coconut crabs like many wide
dispersed marine organisms show a biogeographical barrier between Indian and Pacific Oceans due
to historical isolation. Our study, examined the genetic variation of Indo-West Pacific coconut crabs
using 10 hypersensitive microsatellite markers. Results of our analysis showed that there was no
genetic break in the samples between the two Oceans. Moreover, there was no significant genetic
differentiation (average Fsr < 0.05) between populations in the Indian Oceans and the Pacific
Oceans. There was a high level of gene flow ( N.m>6) between Masali population, from Zanzibar
(Indian Ocean) and Orchid Island, from Taiwan (West-Pacific Ocean) population. Results also
showed a high genetic connectivity within West-pacific populations (average N.m>10) even over
several thousand kilometers distance. The outcome of genetic structure and connectivity study will
be utilized to answer the questions of long distance dispersal of coconut crab, and provide
recommendation for the development of marine protected area for the conservation of coconut crab
populations.

Keywords : Birgus latro, microsatellite, gene-flow, genetic connectivity, Indo-pacific
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D-03
Reconstructing the origins and diversification of the living fossil,
horseshoe crabs in the Indo-west Pacific

Ming-Che Yang"®, Hwey-lian Hsieh', Chang-Po Chen"? Chaolun Allen Chen'*
'Center for Biodiversity Research, Academia Sinica, Nankang, Taipei 115, Taiwan
*Institute of Fishery Science, National Taiwan University, Taipei 106, Taiwan
*Institute of Oceanography, National Taiwan University, Taipei 106, Taiwan

The “living fossil”, horseshoe crab is an ancient marine arthropod, which has a wide
geographic distribution across the Indo-West Pacific (IWP). However, evolution and conservation
concerned with the connectivity pattern and population structure of Asian horseshoe crab in the IWP
is still unclear. Phylogeography is “the study of the processes controlling the geographic
distributions of lineages by constructing the genealogies of populations and genes”. The application
of conservation genetics on demographic history of each Asian horseshoe crab population in IWP
could be also evaluating from genetic information. In this study, the genetic variation of a
maternal-inherited marker, mitochondrial AT-rich region was revealed for each population of the
Asian horseshoe crabs in the IWP. Eight populations of Tachypleus tridentatus were collected along
the coast of Mainland China and Taiwan Strait. Each four populations of Tachypleus gigas and
Carcinoscorpoius rotundicauda were collected from Gulf of Thailand, the coast of Malay Peninsula
and West Java. The genetic connectivity of T. tridentatus along the Mainland China and 7. gigas
along India Ocean side of Malay Peninsula were showed the pattern as stepping- stone model. There
was almost no strong population structure of 7. tridentatus along the Mainland China, but the
surprising exception for the population with geographic limiting or demographic decline in relative
fine scale. The implication of above genetic information would be useful for stock management and
design of marine reserves network for horseshoe crabs.

Keywords : Horseshoe crab, Indo-West Pacific, evolutionary history, biogeography
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Population Structure and Genetic Variability of Pocillopora damicornis
in Indo-West Pacific Ocean Revealed by ITS2 Region Sequences

Chien-Ju Lai', Meng-Yi ChenI 2, Shakil V1sram 3. Ruby Moothien Plllay Sadri Said’,

Oskar Henriksson®, Mats Grahn® and Chaolun Allen Chen'?
B10d1ver51ty Research Centre, Academia Sinica, Nangang, Taipei, Taiwan
? Institute of Oceanography, Natlonal Taiwan University, Taipei , Taiwan

? Coastal Oceans, Research and Development in the Indian Ocean (CORDIO) East Africa, PO

Box 10135 Mombasa, Kenya
*Mauritius Oceanography Institute, France Centre, Victoria Avenue, Quatre-Bornes, Mauritius
5Instltute of Marine Science, Umver51ty of Dar es Salaam, PO Box 668, Zanzibar, Tanzania
®School of Life Sc1ences Sodertérn University College 141 89, Huddmge Sweden

Pocillopora damicornis occurs in all shallow water habitats from exposed reef fronts to
mangrove swamps and wharf piles. It is a ubiquitous Indo-Pacific genus commonly regarded as
inferior reef-builder. To study the genetic relationship among Indo-West Pacific Ocean, coral
samples were collected from 11 localities in this area. According to genetic data from the internally
transcribed spacer 2 (ITS2) region of the nuclear ribosomal DNA amplified by polymerase chain
reaction, the sequence of all the samples were highly conserved. According to the neighbour-joining
(NJ) tree, the pattern shows that there is high genetic connectivity and gene flow between these
localities. To understand the relationship with in the populations of P. damicornis in this region, the
population structure in different oceans must be defined. Studies are being undertaken to analyse
this species to consider the population structure and genetic variability.

Keywords : Pocillopora damicornis, Population Structure, ITS2

99


http://en.wikipedia.org/wiki/Genealogies

2000 & iy A ”E??r’i??ffﬁ Fﬁ,E FT

D-05
FERTRIRRE COL Fr BRERAT G BT RS R AR A

Population Genetic Structure of Limnoperna fortunei (Dunker 1856) in Taiwan Based on
Sequences of Mitochondrial Cytochrome C Oxidase Subunit |
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Evolutionary mitogenomic analysis of Madrepora oculata : The first case of
gene rearrangement in the scleractinian mitochondrial genome

Meifang Lin*, Chaolun Allen Chen
Biodiversity Research Center, Academia Sinica,Taipei, Taiwan

Mitochondrial (mt) genomes provide valuable information for phylogenetic studies, in
particular of metazoan phylogeny because of the extensive taxon sample that is available. Beyond
the traditional sequence-based analysis it is possible to extract phylogenetic information from the
gene order. For scleractinians, over 20 mitochondrial genomes, mainly shallow-water zooxanthellate
lineages, have been characterized, and results show a uniform mitochondrial gene order, suggesting
that this conservative arrangement might represent the ancestral condition for the subclass
Scleractinia. In this study, mitochondrial genome of a deep-sea azooxanthellate scleractinian coral,
Madrepora oculata, was sequenced and compared the published data. The mt genome of M. oculata
is compact with length of 15.8 kb. The gene order is similar to those of published zooxanthellate
corals, except for a distinct gene rearrangement occurring between the cytochrome oxidsase subunit
II (COII) and cytochrome oxidsase subunit III (COII). This is the first gene rearrangement case
reported in scleractinian mitochondrial genomes. Phylogenetic analysis of the completed mt
genomes indicates M. oculata at the base position of robust clade, implying that COII-COIII gene
rearrangement is a derived character in the lineage of M. oculata.
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Whitefly flies through Austronesia: the origin and divergence of Bemisia tabaci complex
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Unwelcome Christmas gift: population genetics and the origin
of new invasive biotype Q of Bemisia tabaci
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D-10
Stylophora pistillata (Scleractinia; Pocillopridae) hosting different
Symbiodinium spp. phylotypes are genetically distinct: population
subdivision or cryptic species?

Sung-Yin Yang' # Chien-Hsun Chen , Yi-Ting Le1n Nuwei Vivian Wei'?, Yaoyang Chuang'~
Chang-Feng Dai”, Shankﬂ Visram'® DaV1d Obura®, Charles R C Seppard’, Angus Macdonald
W1111am K. Loh®, Affendi Yang -Amri’ AV1gdor Abelson’, Chaolun Allen Chen*'?
B10d1vers1ty Research Center, Academia Sinica, Nankang, Taipei 115, Taiwan
? Institute of Oceanography, National Taiwan University, Taipei, 106, Talwan
3 The Centre for Marine Science Studies, University of Queensland, Brisbane, QLD 4072, Australia
*Institute of Biological Science, University Malaya, Kuala Lumpur, 50603 Malay51a
Inst1tute for Nature Conservation Research, Tel-Aviv University, Tel Aviv, 69978 Israel
Coastal Ocean Research and Development Indian Ocean (CORDIO), Kenya
" Department of Biological Science, University of Warwick, UK
¥ Oceanographic Research Institute, Marlne Parade, Durban, South Africa

The genetic diversity of Symbiodinium spp. hosted by a pandemic coral species suggests
that adaptation to diverse environments occurs through the photo-physiological properties and
tolerances of the symbiont. In this study, we examined the genetic diversity of the scleractinian coral,
Stylophora pistillata, from the Red Sea (Eilat), the West Indian Ocean regions, the Chagos
Archipelago, and the West Pacific using three sets of independent loci, including the ribosomal
internal transcribed spacer 1 (ITS1), calmodulin intron 3 (CAD3), and mitochondrial cytochrome
oxidase I (COI) DNA sequences. Stylophora pistillata in both biogeographic provinces hosts
different phylotypes of Symbiodinium, with phylotype A in the Red Sea and phylotype C in the rest
of the regions. Frequency distribution analyses of the ITS1 pairwise genetic distances and
F-statistics (Fy) revealed that a highly significant subdivision occurs between the Red Sea and West
Pacific S. pistillata; 79.91% of the ITS1 variance was detected between these two regions from
analysis of molecular variance (AMOVA). Distinct CAD3 length differences (841 bp for the Red
Sea, 444 bp for the West Pacific) and three COI nonsynonymous substitutions were observed
between the Red Sea and West Pacific S. pistillata. Phylogenetic analyses of both the ITS1 and
CAD3 showed two distinct clades composed of the Red Sea and West Pacific populations,
respectively. Taking together, the three independent loci suggest that S. pistillata populations
hosting different Symbiodinium spp. phylotypes should be regarded as different species. Therefore,
the most parsimonious explanation for this diversity of Symbiodinium spp. phylotypes is that of a
host-specificity trait for the Red Sea and West Pacific S. pistillata populations.

Keywords :  Stylophora pistillata, Symbiodinium phylotype, ITS1, CAD3, CO1
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Genetic relationship among four subspecies
of cherry salmon (Oncorhynchus masou) inferred using AFLP

Te-Hua Hsu and Jin-Chywan Gwo
Department of Aquaculture, Taiwan National Ocean University, Keelung 20224, TATWAN

Of the seven species of Pacific salmon (genus Oncorhynchus), only cherry salmon
(Oncorhynchus masou) is native to Far East Asia. Within cherry salmon, there are four subspecies,
three of which occur in Japan: masu (Oncorhynchus masou masou), Amago (O. masou ishikawae)
and Biwa (Oncorhynchus masou subsp.) salmon. The fourth subspecies, Oncorhynchus masou
formosanus (Jordan & Oshima 1919), also known as the Formosa landlocked salmon, is found in
the southern geographical limit of the Oncorhynchus masou complex. Historically, the taxonomy
and nomenclature of the O. masou complex has been greatly debated among researchers, partly due
to the similarities in morphological and ecological traits shared by all four subspecies. The scientific
name and systematic position of the Formosa landlocked salmon has been an exceptional subject of
controversy, as the scientific name has been changed four times. In this study, a DNA fingerprinting
method, amplified fragment length polymorphisms (AFLP), was applied to resolve the controversy.
We found 782 polymorphite sites distributed across the genomes and the reconstructed phygenetic
tree strongly supported the view that masu, Amago, Biwa, and the Formosa landlocked salmon
should be grouped as four distinct subspecies. In particular, the Formosa landlocked salmon is
clearly separated from the other three groups, indicating that it is not a separated local population of
O. masou masou.

Keywords : Taiwan, salmon, molecular marker, phylogeny, AFLP
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Where does Calanus sinicus (Calanoida) of Taiwan come from ?

Jiang-Shiou Hwang*', Sami Sou1551 Li-Chun Tseng', Juan Carlos Molinero?,
Q1ng -Chao Chen’ and Chong Kim Wong
'Institute of Marine Biology, National Taiwan Ocean University, Keelung, Taiwan 202, ROC.
*Marine Station of Wimereux, University of Sciences and Technologies of Lille, France.
South China Sea Institutes of Oceanography, Academia Sinica, Guangzhou, China
*Department of Biology, The Chinese University of Hong Kong, Shatln Hong Kong, China

Calanus sinicus has a key role in the dynamics of marine food web and also on fish
recruitment in the west Pacific Ocean, particularly in the Yellow Sea, the East China Sea and the
coastal waters of Japan. The spatial distribution of this copepod can be traced to further south such
as north and west of Taiwan, Hong Kong, Hi-Nan Island and Vietnam. In order to understand the
mechanism of how this key species distributes spatially and temporally. Two long term monitoring
programs of the planktonic copepods in the northeastern and the northwestern coasts of Taiwan have
been conducted since 1998. The spatio-temporal distribution pattern of the copepod Calanus sinicus
in the studied areas showed a clear relationship between the intrusions of cold-water mass of China
Coastal Currents (CCC) during NE monsoon into north and west of Taiwan and transporting this
copepod species further south with high concentration, indicating CCC water mass indicator species
during NE monsoon. Calanus sinicus can be considered as a biological tracer of CCC during NE
monsoon originating from the Yellow Sea and the East China Sea to the north and west of Taiwan
and further south up to Hong Kong, Hi-Nan and Vietnam.

Keywords : Monsoon, China coastal Current, Calanus sinicus, indicator species
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Is the Bandicota indica (Rodentia: Muridae) introduced into Taiwan?
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Cryptic species of Taiwanese psychidae (Lepidoptera: Psychidae)
revealed by larval COI sequence data

ERCRTE N &
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Reliable and rapid species identifications are critical to most research areas of biology. In
most insect taxa, identifications mostly reply upon the morphological and ecological information of
the adult stage. This approach, however, may not be practical when adult material is limited and the
characters are phylogenetically conservative, and thus using nucleotide sequence data obtained from
larval stages to attribute species membership becomes an alternative strategy. The bagworm moths
show extreme sexual dimorphism in most of the members, of which males are usually winged and
female can be fully winged, brachypterous, and apterous with appendages vestigial or completely
vermiform. The adults are usually not attracted by light traps and the immature stages last for a long
period, all making species identification based on adults infeasible and any further research based
on correct identification impossible. The larval case style seems to be diagnostic for species
identification regardless the material being used for case construction, but this approach still
requires corroboration from molecular data. We tested our idea by analysing 650 bps of COI
sequence data obtained from 140 bagworm specimens, including 29 adults and 111 larvae. The
results based on a NJ analysis well reveal the match between larval case style, adult characters and
ecological features in every clade being recovered. This result also suggests that COI sequence
information can be helpful in identifying morphologically conservative species complex that
contains several cryptic species based on larval material.

Keywords : DNA [l ~ Z0321% ~ (ES=R]1% ~ [HR7E ~ PrE pl i
DNA barcode, aptery, sexual dimorphism, cryptic species, species delimitation
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Taxonomic status and preliminary biogeographic analysis to the fighting crickets,
genus Velarifictorus (Orthoptera:Gryllidae)
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The checklist of Tetrigidae (Orthoptera:Tetrigoidea)
and developmental research in Taiwan
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The Tempo and Mode of Pronotal Evolution in Membracis Treehoppers

Jo-Fan Wang* and Chung-Ping Lin
Molecular Systematics Laboratory, Department of Life Science, Tunghai University, Taichung

Cope’s rule refers to a phyletic trend of increase in body size over geological time. Despite
the rule has been proposed more than a century ago, its validity is still controversial. While studies
of a wide range of fossils provided evidences supporting Cope’s rule, many studies showed
conflicting results and yet other studies suggested both increasing and decreasing trends within a
lineage. Treehoppers in the Neotropical genus, Membracis (Insecta: Membracidae) have an enlarged,
laterally flattened pronotum which is an ideal trait for studying character evolution. The specific
questions to be addressed in my study are: 1) Is there an evolutionary trend toward increase or
decrease of pronotal shape in treehoppers? 2) Does the pronotum evolve gradually or follow a
pattern of punctuated equilibrium? 3) How well does the phylogeny correctly predict patterns of
pronotal changes among species? 4) Which stages (early or late) of evolutionary history have a
greater effect on pronotal evolution? Wing length was used to represent the body size, and the
pronotal area was quantified using digital images. Cox/ and wingless gene were used to reconstruct
phylogenetic relationships of representative Membracis species. Pagel’s approach of modeling trait
evolution was used to test the alternative hypotheses of gradualism vs. punctuated equilibrium, and
to estimate the parameter values of the models. Our preliminary results showed that phylogenetic
history has a minimal effect on pronotal shape. Evolution of pronotal shape was directly
proportional to branch lengths, and the mode of pronotal evolution is gradual. Our current view of
how pronota evolved needs further revisions with additional data. In the future, I will continue
working on the morphological measurements and DNA sequencing.

Keywords : Cope’s rule, gradualism, punctuated equilibrium, trechopper, pronotal shape
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Testing Geographic Modes of Speciation in Euphaea Damselfies

Yat Hung Lee* ~ Chung Ping Lin
Department of Life Science, Tunghai University, Taiwan

Ever since Darwin’s theories of natural selection been proposed for the origin of species,
studies of speciation have became the central stage of evolutionary research. Until recently, many
proposed mechanisms of speciation still remain controversial. Mayr (1963) proposed the Biological
Species Concept, emphasizing the importance of reproductive isolation. The most dominant
mechanism of isolation between species that based on this concept is allopatric speciation, in which
new species was formed as a result of geographic barriers impeding gene flow among populations.
However, the biological species concept restricts reproductive isolation at the individual rather than
genetic level. The studies of speciation in recent years reconsider genes as units of isolation rather
than the whole genome. These studies provided a new aspect for studying speciation by utilizing
multilocus data, and suggested gene flow in some loci occurring for a period of time during the
process of speciation while others ceased completely. My study of mechanism of speciation will
focus on four Euphaea damselflies, E. formosa, E. yayeyamana, E. decorata and E. ornata, to
investigate whether gene flows occurred among ancestral populations of these four species at
speciation. The ‘isolation with migration’ coalescent method (IM) will be used to estimate effective
population sizes, migration rates, and divergence times, and then test for the fitting of the most
extreme isolation model (allopatric speciaton, m;=m,=0) by analyzing multiple loci of sister pairs of.
Specimens from the four Fuphaea species were collected over the past summer. A reconstructed
phylogentic tree based on COII gene suggested that E. formosa and E. yayeyaman, as well as E.
decorata and E. ornate are both sister species pairs. Additional sequence data from EF/a and opsin
gene are collected to collaborate the phylogenetic relationships. The four species will then be
analyzed using 454 sequencing to quickly obtain genomic data for multi-loci analyses. I expect to
obtain at least 25 homologous coding genes from each species.

Keywords : Euphaidae, gene flow, isolation with migration, 454 sequencing, Parapatric speciation

107



2000 & iy A E?r’i??ffﬁ o FT

DP-06
AU AR S B 2 T 52
Phylogeography of Melanoides tuberculata (Gastropod:Thiaridae) in Taiwan
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Population genetic structure of two endemic tube-nosed bats
(Murina puta and Harpiola isodon) to Taiwan
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Macroalgal Community of Kinman
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Tongue morphology in Passeriformes in Taiwan
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Phylogeny of the Nygmiini moths (Lepidoptera, Noctuoidea, Lymantriidae)
with special reference to the phylogenetic pattern
of sexual dimorphism and polymorphism

FLgt Es
R Et Ay

The Lymantriidae comprises about 2700 species distributed globally. Their larvae are
characterised by having a pair of funnel wart, and often considered to be polyphagous pests of
woody plants and sanitary pests due to the urticating setae that cause various allergic syndromes. In
the present study we focus on the phylogeny and systematics of the major lineages of the tribe
Nygmiini. The taxonomic chaos of the tribe involve a polyphyletic genus Euproctis Hiibner, 1819,
which is initially established upon the European Phalaena chrysorrhoea Linnaeus, 1758 and so far
comprising more than 650 species. Holloway attempted to resolve the generic systematics the tribe
for the Malayan-Indoaustralian region, but many “Euproctis” species, even with importance in
agriculture and biodiversity research, have not been assigned to any appropriate genus. Therefore a
phylogenetic hypothesis to be based to resolve the systematic chaos becomes needed. Our research
is multifold: (1) testing the monophyly and potential synapomorphies of Nygmiini; (2) evaluating
the effects of sexual dimorphism and polymorphism in phylogenesis; (3) investigating the internal
relationships of the tribe; and (4) reassessing the genus-level systematics of Nygmiini. We used 178
lymantriid species representing all the tribes and major lineages to reconstruct a phylogeny based on
both adult and immature morphology. The result shows that the Nygmiini is conﬁned to the Old
World and the synapomorphies are better provided by the larval stages, female 7™ tergite and wing
vein. We also found that sexual dimorphism and polymorphism have evolved independently for
several times in the tribe and thus the current taxonomy, which is largely based on the very
convergent wing patterns, is very misleading.

Keywords : )i « “Eeam| it Lt « B
Lymantriidae, sexual dimorphism, polymorphlsm convergent evolution
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The highly asymmetrical and intraspecifically variable male genitalic morphology and
different UV reflectance pattern of the Amata wilemani species complex

Among the syntomine moths already found in Taiwan, the Amata wilemani species
complex represents a moth group that is only distributed at much higher elevations and
displays much less black maculation on both wings and abdomen. Identification of this
complex based on wing maculation alone has been very confusing, and the recent discovery
of differential UV reflectance pattern among individuals has made this issue even thornier.
This complex is also known for the peculiar male genitalia, which is highly asymmetrical
and variable with individuals, and both features are uncommon in the Lepidoptera and
Bilateria. The following hypotheses are being proposed to explain this phenomenon: (1) if
this complex contains only one species, the variations in UV reflection and male genitalia
can be interpreted as polymorphism due to adaptation to microhabitat and morphological
plasticity; (2) if this complex contains more than one species, the variations in UV
reflection and male genitalia can possibly involve in visual recognition within/among
species and sexual selection. Morphological stability in genitalia among conspecific
individuals is usually seen as the basis supporting the lock-and-key hypothesis, but our
finding in the genitalia of the A. wilemani complex seems to conjecture this prediction. To
resolve the taxonomic difficulties of this highly variable species-group, we suggest using
molecular data to attribute species membership before any further investigation on their
ecology.

Keywords : S| ~ S 900 sk ~ AT ~ & g (K ~ PO
Syntominae, UV cue, cryptic species, barcocjie of life, species recognition
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Preliminary Comparative phylogeographic research of Atrophaneura horishana
and Byasa polyeuctes termessus in Taiwan
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Preliminary phylogeographic study of Bufo melanostictus in Taiwan

G4 - 0F ipe
—‘g‘ %44—ﬂ4j/&l§/’4

| El:j'—ﬁfﬁ,r(Bufo melanostictus) E’j‘ﬁ/‘g PN g 55 f 'r'J At '?’lﬁ/y I‘I‘lﬂ* HI[E&'Q:E bﬁJl
o li S RIpYST Jﬁfauf”flfm”} | rﬁaﬁuﬁgdﬂéml& I ut&ﬂi b e
DNA (Mltochondrlal DNA MIDNA) HLp<H F V- /[Juff’ﬁ;rju et [?ﬁ R T s

HI VB Rl (7 B TRT J’Eﬁﬁiﬁw ]t IEJFIHﬂ ke = 20 'L@H”‘ Fl;c [~ (B
"E'T?h‘&':[%:&[ﬁl &ﬂ TR A[ 7 B PHNE PCR BT I jh s DNA £ cytochrome [1 control
region > K?E'H'J“‘ 7% DNA - /IJ“” 99 et (n PIES 3 T ~ 4 e Pl - 2 lﬁfl
TS > H R EL 998 bp o LTI /UF %) 5 [l site R & > 4 l[%’aPE‘PA@P a7 P@‘P@ %
EfEfoEg 1 iR PE‘PALE’HP*LF*—F FVRELRG o ¥IH, 5 U TBTEL'EF‘TJI 5T IR IFT
Heb o RS 5T T RE AP D /*?{Pé?‘%%ﬂf [JWF ”’5/\ RN~ l[ a
= 1% m/uw ?%7“”‘5?41? "%'EEFEL’J} F (kI Fﬁﬁﬂiﬁ’%’ IFUHQN'F‘ F'
tfp[ SI/#IEE@#E[;R?E 75 I’FJ?ELI EIREE B IJEJ}“»HP~ Wpﬂr;zz]; gaﬁ DNA - /“N
fro J%ﬁ%%ﬁﬂ?& TFA%[EEFEWJ‘A (IR 5 3 TR ] 557:4 7

Keywords @ HIRgI9zE! « B s « #5508 DNA
Phylogeography, Bufo melanostictus, mtDNA

111



2000 i flipiT KT [ £ )

DP-14
Vir KBy 366 7 i AR 1 R P i e 9 A U BRSO (L Tk T T B PR 2
DARBEE R 2 (st s &1 2 sl I HERE 2

The striking resemblance in colour pattern of symtopic corydoridine catfishes in Amazon:
phylogenetic constraint? microhabitat segregation? or Millerian mimicry?

i I‘Wﬂmﬁ\mﬁé3‘%%%”~ﬁ&%3
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The South American catfishes of the genus Corydoras represents the most speciose
Siluriformes member of the world, with more than 300 species ranging throughout the Amazon
basin and the adjacent tributaries. For long it has been widely noticed that different tributaries
harbour different assemblages of symtopic corydoridine catfishes exhibiting extremely similar
colour pattern, but dissimilar body and snout shapes. Several hypotheses have been proposed to
explain this extraordinary phenomenon: (1) all the symtopic species with similar colour pattern
share a common ancestry, and thus the differences in body and snout shapes are possibly due to
microhabitat segregation; (2) different body shapes and snout types are caused byo morphological
plasticity along the development, and thus the so-called different species in fact may represent a
polymorphic species; and (3) each style of body shape and snout length suggest earlier divergence
of these catfishes in external morphology followed by multiple convergences in colouration, and
this suggests potential mimicry occurring between symtopic species. To address these questions, we
selected the symtopic corydoradine species sharing same colour patterns from aquarium fish traders,
and used cytb sequence data to test if these striking resemblances are driven by niche partitioning,
phylogenetic constraint, or mimicry. The preliminary results suggest that the mimicry hypothesis is
more likely to explain this peculiar resemblance, but the predator-prey dynamics and the visual
signals sent by the catfishes to their predators need further investigation.

Keywords : [ES7E ~ 2REE] ~ FJREFHTE ~ e~ 5
cryptic species, polymorphism, morphological plasticity, schoaling, mimicry
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Snake Scales Microdermatoglyphics
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canning electron microscope, Snake scale microdermaglyphics
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Molecular phylogeny by the pattern of codon usage in Sylviidae
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DNA barcode fails to tell two Taiwan endemic Rhodopsona species
apart —is COI useless or we need more genes?
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Molecular tools have been well-developed and widely used in systematic biology for
decades. Recently, a short DNA fragment of mitochondrial cytochrome ¢ oxidase 1 (COI)
was proposed to be the “DNA barcode” for species identification and delimitation. The
zygaenid genus Rhodopsona comprises about 10 species of diurnal moths, which
exclusively feed on ericacean plants. In the present study, a Taiwan endemic species complex
of the Rhodopsona, which has complex taxonomic history and morphological characters, was used
to address the utility of COI fragment. In total 801 bps of COI sequence data were obtained from
more than 100 samples collected from 17 localities in Taiwan. The phylogenetic analysis using
neighbor-joining, maximum parsimony and Bayesian inference showed that the separation of the
two species Rhodopsona marginata and R. rutila, based on morphological characters (including
androconia and genitalia), larval host utilizations and distribution altitudes was not corroborated by
the analysis of COI sequence data. We therefore will turn to investigate the nuclear DNA sequence
to assess if mitochondrial DNA sequence data may fail to distinguish species under some
circumstances, or, alternatively, if the phenotypic diversity and morphological plasticity were
overlooked in the morphology-based taxonomic practice.
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Experience of background contrast affects camouflage body
patterning in young cuttlefish (Sepia pharaonis)
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Camouflage is the primary defense of cuttlefish, which is accomplished by adaptively
expressing their body patterns. Previous research has shown that cuttlefish camouflaged better if
they were reared in a visually enriched environment. However, it is not clear which part of the
enrichment is important for this effect. The objective of the present study is to test if visual contrast
in rearing backgrounds can affect camouflage body patterning in young cuttlefish, Sepia pharaonis.

Two experiments were performed. First, the high-contrast and the low-contrast rearing
backgrounds were designed to provide hatchlings with two different visual experiences (H and L
groups). Camouflage patterns from these two groups on uniform and disruptive substrates (U and D
substrates) were compared repeatly from week 2 to week 12, at 2 weeks interval. Second, cuttlefish
reared continuously in the low-contrast background were exposed briefly to the high-contrast
background for 0 hr, 0.5 hr, or 3 hr in 4 week, and tested their camouflage patterns only once on U
and D substrates in 8§ week. Camouflage body patterns were evaluated by scoring the 14 distinct
body components for all animals.

Our results showed that camouflage body patterning from the H group was different from the
L group. On the U substrate, several components were either scored higher or lower in the H
group than in the L group. However, on the D substrate, most components in the H group were
scored higher than that in the L group. Furthermore, cuttlefish from the L group (repeatly exposured
to a high contrast testing substrate every other week) showed different component scores compared
to animals that were brief exposured to a high contrast background only at the 4th week. Taken
together, our findings suggest that visual contrast of rearing environments and time of exposure
have a direct impact on camouflage body patterning in young cuttlefish.

Keywords : FA[H « (FAE « REBRIJ - 7

cuttlefish, camouflage, experience dependent, visual

E-02
WM REEG5 Tk 2 P (T B A

The Detect Biological Exposure Assessment of Coffee Roasting Oil Fume
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The effects of microhabitat and brooding behavior
on nest site microclimate of Roseate Tern
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Dynamics and succession of symbiont communities
in Isopora palifera between the two mass coral bleaching events in Taiwan

Chla Min Hsu"*, Keshavmurthy Shashank', Jih-Terng Wang?®, Chaolun Allen Chen'-?
Blodwers1ty Research Center, Academla Sinica, Nankang, Taipei 115, Taiwan
*Department of Blotechnology, Tajen University, Yanpu, Pingtung 907, Taiwan

Institute of Oceanography, National Taiwan University, Taipei 106, Taiwan

Coral bleaching due to increasing seawater temperatures is a phenomenon, which leads to
breakdown of the symbiotic relationship between coral animal and zooxanthellae. However, corals
exhibit species-specific bleaching response by shuffling or changing their symbiotic partners. Out of
8 clades, zooxanthellae clade C is “stress-sensitive” clade and clade D is “stress-tolerant”. By
shuffling between stress sensitive or stress resistant clade, coral holobiont might be able to defend
itself from physiological stress. In this study, we investigated symbiont dyanmics and succession in
an encrusting reef building coral Isopora palifera in the upper subtidal reefs of Tantzei Bay, Kenting.
Corals in this area are exposed to high seawater temperature and light intensity. To understand the
symbiont shuffling, data after the two bleaching events (2000 and 2007) were compared in the coral
I palifera because these corals either host clade C and D together or one at a time. Hence it is ideal
species to investigate on the symbiont shuffling after a natural disturbance event.

Symbiont clades were identified by RFLP of 28s nuclear ribosomal subunit in the monthly
samples of tagged I. palifera colonies from March 2006 to November 2008. Data from the previous
analysis of the samples from 2000 to 2001 was used for comparision. Results from 2000 showed
dominant symbiont in /. palifera colonies to be clade D. Between 2006-2007, I. palifera hosted
clade C before the bleaching event. However, clade D became dominant after the bleaching event in
the summer of 2007. Photophysiological measurement of coral colonies using diving PAM showed
drop in the photochemical efficiency indicating the photoinhibition of zooxanthellae as a result of
high seawater temperature and light intensity in the summer of 2007. These results indicate that the
reduced photosynthetic capacity in zooxanthellae during and after a natural disturbance might
trigger symbiont reshuffling in 1. palifera.

Keywords : SFISIF 11 ~ 4 3% 2F1 ~ 40 ~ 5+ K Py
Coral bleaching, Photophysiology, Zooxanthellae éhufﬂmg, Photoinhibition
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Relationship between zooxanthellae abundance and seawater temperature /
rainfall in a high-latitude coral community

Keshavmurthy Shashank* and Kimio Fukami
Graduate School of Kuroshio Science (GRAKUS),
Laboratory of Environmental Conservation, Kochi University, Nankoku, Kochi 783-8502, Japan

While numerous studies on seasonal fluctuation of zooxanthellae abundance in corals from
low-latitudes (tropical and sub-tropical) areas have been carried out, the same from high-latitude
corals is sparse. In this study, investigations were carried out on the fluctuation of zooxanthellae
abundance in Acropora hyacinthus and Acropora formosa in relation to seawater temperature and
rainfall. Zooxanthellae abundance in samples obtained from a high latitude coral community in
Shikoku, Japan over a nine-month period (2003-2004) and a thirteen-month period (2006-2007)
were compared with the environmental data (sea temperature, salinity and rainfall). Results
showed that the zooxanthellae abundance in A hyacmthus ranged between 0.6 X 10° - 3.0 X 10°
cells cm™ tissue and 1.15 X10° - 8.34 X 10° celis cm™ tissue during August 2003-July 2004 and
March 2006 - Apr11 2007 respectively. Abundance in 4. formosa was between 8.78 X 10* - 4.85 X
10° cells cm™ tissue (March 2006 - April 2007). We found that the fluctuation of zooxanthellae
abundances coincided with seawater temperature and rainfall incidents. The results of this study
showed that both high seawater temperature and high precipitation always preceded low
zooxanthellae abundance in the sampled corals regardless of the season. Hence it is concluded that
zooxanthellae abundance in the study area is influenced by a combination of seawater temperature
and rainfall, rather than seawater temperature alone.

Keywords : zooxanthellae abundance, seawater temperature, rainfall, Acropora Formosa
Acropora hyacinthus
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Study on the thermal tolerance and biogeographyy of the Helice/Chasmagnathus complex from Taiwan
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Description of the gill developmental process and functional trade-off
in the aquatic air-breathing fish, Macropodus opercularis

Huang, Chen-Yen', Lin, Hui-Chen'?
'Department of Life Science, Tunghai University,
*Center for Tropical Ecology and Biodiversity, Tunghai University

Air-breathing fishes are capable of direct gas exchange with the aerial environment.
Morphological examinations and functional analysis have demonstrated that not all species had
morphological and functional variations in the anabantoid fishes. However, Macropodus opercularis
had significantly different morphological and functional characteristics in the gills. The ﬁlaments
and the lamellae in the first gill were longer than those in the fourth gill. Furthermore, Na®,
K'-ATPase enzyme activity and carbonic anhydrase II protein abundance were also higher in the
first gill than in the fourth. We hypothesized that these morphological and functional variations were
resulted from the early developmental processes in the gills. Additionally, variations in the
air-surface respiratory frequency and air-breathing ability were also assessed to elucidate the
functional trade-off between gills and the labyrinth organ. The developmental process in the gills of
the aquatic air-breathing fish, Macropodus opercularis demonstrated different patterns. Within 15
days post-hatching, the ontogeneses of the first 3 gills developed faster and earlier than that of the
fourth. The frequency of air-surface respiration was significantly higher in hypoxia than in
normoxic treatment at 56 dph, 8 months, and adult stages. There were no difference in the lethal rate
between the restraining and control cages during these stages. Additionally, the protein abundance
of carbonic anhydrase II was used to evaluate the trade-off in the gas-exchange ability between the
gills and the labyrinth organ. This article describes the early development and ontogenetic changes
in the gills and examines the functional trade-off between the gills and the accessory respiratory
organ in the air-breathing fish.
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Epidemiology study of canine distemper virus in domestic dogs in rural areas
in eastern Kaohsiung Country
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The study of plasma biochemistry of wild Chelonia mydas
and Caretta caretta in Taiwan
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The influence of mixture Cd, Ni and Pb in the sediment to the growth,
feeding and survival of the deposit-feeding polychaete, Capitella sp.1
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Does warm water input into ocean influence
the coral Platygyra verweyi to select its zooxanthellae clade?

Chia-Hung Lan*'?, Keshavmurthy Shashank', Chaolun Allen Chen'
'Research Center for Biodiversity, Academia Sinica, Taiwan
*Institute of Oceanography, National Taiwan University, Taipei, Taiwan

Bleaching occur when coral losses its symbiotic algae (know as zooxanthella (Symbiodinium spp.))
and/or the pigments under environmental stress such as raising sea water temperature.
Scleractinian corals may change the relative abundances of Symbiodinium clades depending on the
environmental condition. In Taiwan, Symbiodinium clade C is the dominant clade that is associated
with coral. However, clade C zooxanthellae is sensitive to environmental fluctuation (mainly
seawater temperature). On the contrary, clade D that is also found in some species around Taiwan is
a thermal-tolerant clade. Platygyra verweyi is a coral species that inhabits shallow water, and is
associated with zooxanthellae clade C and D depending on the environmental conditions.

The aim of this study is to investigate the effect of warm water released from the outlet of a
Nuclear Power Plant on the symbiont clade composition in the coral P. verweyi.

Coral samples were obtained from 7 sites in the summer of 2008. Five sites in Kenting and
Green Island (no warm water release, control sites) and 1 site in Kenting (in the Outlet of the
Nuclear Power Plant) and the other site 200 m away from the Nuclear Power Plant (Leidashih) were
selected to investigate the zooxanthellae clade composition in Pverweyi. Symbiodinium clades were
analyzed by restriction fragment length polymorphism (RFLPs) of polymerase chain reaction (PCR)
product of 28S large subunit ribosomal DNA.

This study showed that Pverweyi was associated with clade C in the control sites (5 locations
in Kenting and Green Island). However, the coral samples were associated with only clade D in the
area influenced by warm water input (Outlet of Nuclear Power Plant), and either clade D or clade D
and clade C together in Leidashih.

From the results of this study it was made clear that clade D is dominant in P. verweyi in the
areas influenced by warm water input, which might be an obvious reason for the selection of
thermal-resistant symbiont.

Keywords : Symbiodinium, Platygyra verweyi, thermal-resistance
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Integrated Role of Vision and Lateral Line on the Feeding Behavior
of the Freshwater Butterfly Fish Pantadon buchholzi

o
EANESS

S N T

The freshwater butterfly Pantadon buchholzi distribute in tropical western African waters. It
has a pair of greatly enlarged pectoral fins and a swimbladder which fills most of the dorsal coelom.
These two structures enable Pantadon to stay close to the water surface. The extended cephalic
lateral line is well distributed on the dorsal flattened cephalic region. This study was aimed to test
the hypothesis that both vision and lateral line play a role in Pantadon prey capture in the surface of
the water. Under lighted and complete darkness condition, Pantadon captured wingless fruitflies
with 100% precision. However, after Pantadon was treated 0.1 mM CoCl2 (for 24-h)(Co+2 is a
known inhibitor of lateral line function due to its binding to calcium channels of the neuromast cells
of the lateral line), it lost the ability to capture prey under complete darkness treatment. This
indicated that the lateral line played a role in prey capture under darkness condition while vision
was crucial in locating prey under lighted condition even when the function of the lateral line was
compromised. Retrograde labeling of both lateral line nerve and optic nerve with tracing materials
showed both terminated in a cluster of nuclei in the midbrain region. A simple cauterization of the
nuclei with electric current abolished feeding behavior even for a untreated normal Pantadon. The
overall results supported the hypothesis that integrated function of vision and lateral line is crucial
to the feeding behavior of Pantadon.
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E-15
Spirorchiidae trematodes infected in sea turtles in Taiwan

H.-Chang Chen*', J.-Cheng Kuo® and I.-Jiunn Cheng'
!nstitute of Marine Biology, National Taiwan Ocean University
? Phenghu County Livestock Disease Control Center

The prevalence of Spirorchiidae trematodes infected in sea turtles was discussed. According
to this study, more than 50% examined turtles were found to be infected with spirorchid eggs in
most years from 1997-2008. The CCL of sea turtles from 35 to 55 cm were in high prevalence of
spirorchiid infected. The lesions included multifocal granulomas in a wide range of tissues, but there
is no evident difference in the body condition indices (BCI) and hematology from health turtles and
infected turtles.

Keywords : spirorchid, sea turtle, Spirorchiidae
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The Study of Thermal Tolerance Zone on Farmland Treefrog’s Tadpole
(Rhachophorus arvalis)
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The Studies of Poison Gland System and Venom Protein between Two Exotic Fire Ant
( Solenopsis geminate and Solenopsis invicta ) of Taiwan
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Every little thing about tadpole buccal structures: phylogenetically
or environmentally constrained?
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Visualization the spatial and spectral signals of orb-weaving spiders, Nephila pilipes,
through the eyes of a honeybee, Apis mellifera
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The lon Transporters in The Gills in Air-Breathing Fish (Trichogaster microlepis)
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Functional research in gills and antennal glands
of the freshwater crab, Candidiopotamon rathbunae

Wang, Chia-Wei*"? and Lin , Hui-Chen'~
! Department of Life Science, Tunhai university, Taichung 407, Taiwan
? Center for Tropical Ecology and Biodiversity

Crabs inhabits in various habitats. In freshwater crabs, they have to overcome the hypotonic
environment by osmoregulatory organ. All freshwater crabs are hyper-osmoregulators, keeping the
hemolymph higher than their ambient osmolality. Gills are main osmoregulatory organs with highly
amplified surface which are Iesgronsible for osmoregulation, gas exchanging, and nitrogenous
wastes excretion in crabs. Na ,K -ATPase (NKA) proyides the driving force for absorbing ions
across the gill epithelium. In addition, vacuolar-type H' ATPase (VHA) providing electrogenesis
for CI” influx in Eriocheir sinensis. Antennal gland, the excretory organ of decapod crustacean is the
other candidate that may participate in the osmoregulation in decapod crustaceans. The function of
the antennal gland is similar to the mammalian kidney. The antennal gland consists of coelomosac,
labyrinth, and bladder. Previous studies were focused on the ultrastructure of the antennal gland and
the urine composition. NKA and VHA expression on the antennal gland are unclear. And the
osmoregulatory ability of the antennal gland is not clear in the decapod crustacea. Does the antennal
gland play an important role in osmoregulation in the freshwater crabs live in the high osmotic
gradient? Our study aims are to investigate (1) osmoregulatory ability in the antennal gland, (2) the
location of NKA ,VHA, and the other transporter proteins on the antennal gland and gills, and (3)
the relationship between the gills and the antennal gland in the freshwater crab, Candidiopotamon
rathbunae. Crabs acclimated in laboratory condition for 1 week were transferred to the deionized
water for 1 week. The NKA activity, VHA activity, urine composition, and the osmolality of blood
and urine were recorded. The osmoregulatory proteins were localized by immunofluorescent
staining. The NKA activity in 5 gill is highest after 1 day transferal. But there is no significant
change of NKA activity in antennal gland. No difference in the VHA activity was found among
different organs. The ionic composition of blood and urine are similar. NKA is located on the
basolateral membrane on the labyrinth and coelomic cells, and VHA in cytoplasm of the coelomic
cells. These results implied that the antennal gland may not be as important as the gills in
osmoregulation. In the future, We’ll clone the specific antibody of VHA and the other ion
transporter proteins for C. rathbunae.

Keywords : Na+,K+—ATPase, Vacuolar-type H ATPase, Hyper-osmoregulator,
Candidiopotamon rathbunae
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Seeing the colorful world: the electrophysiological study
of jumping spider’s color vision
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Visual adaptatlons to different depths in moray eels (Gymnothorax)
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The Application of Fecal Hormones study on Reproductive Cycle
of Taiwan Bamboo Viper, Trimeresurus stejnegeri
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Effect of the Xeno-estrogrn on Macrobrachiun nipponense
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Effect of preservation methods on fecal steroid hormones concentratlon
of formosan black bear (Ursus thibetanus formosanus)
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Adaptation of the visual spectra and opsin genes in seabream fish

Feng Yu Wang**, Daryi Wang?, Johnny Shou-Chung Chen” and Hong Young Yan'
! Marine Research Statlon Institute of Cellular and Organismic Biology, Academia Sinica, Taiwan
2Blodlversrcy Research Center, Academia Sinica, Taiwan

Three seabream fish (Family: Sparidae), Acanthopagrus berda (picnic seabream), A.
schlegelii (black porgy) and Pagrus major (red seabream), living in different depths of ocean were
chosen to investigate how fish evolved their visual spectra and opsin genes to cope with the
constraints of different photic environments. The visual spectra, i.e., Amax, of rod and cone cells
were measured with microspectrophotometry (MSP). The opsin genes of these seabream fish were
cloned and sequenced from genomic DNA. The Amax of rod cells were 501nm for 4. berda, 499nm
for A. schlegelii and 491nm for P. major. The visual spectra of cone cells were 472 and 566nm for A.
berda, 471, 528 and 563nm for A. schlegelii, and 460 and 525nm for P. major. Significant
differences in visual spectra were observed between the species inhabit different depths. P major
inhabits deep ocean uses rod and blue-cone cells absorbing shorter-wavelength light, yet
Acanthopagrus sp. live in shallow sea possesses rod and blue-cone cells absorbing
longer-wavelength light. Six opsin genes, Rh1l, Rh2A, Rh2B, SWS1, SWS2 and LWS, were
identified from the two shallow sea species. On the contrary, only five opsin genes were found in P
major, because it was found that LWS genes underwent a pseudogenization by a frameshift
mutation. The aforementioned results indicate that the photic environment of habitats could be
closely link to the physiology of visual spectra and coding of opsin genes, and the differences in
visual spectra between the seabream fish could result from amino acid substitutions and different
expression patterns of opsin genes.

Keywords : Visual spectra, opsin gene, Amax, adaptation
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Reproductive Biology of Takifugu niphobles at Kaomei Wetland in Central Taiwan
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A study on Insecticides Resistance of Dengue Fever — in relation
to the Aedes aegypti in Kaochung
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Do grazers can be a resistant factor on degrading
coral reefs in response to nutrient enrichment ?
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Nutrient enrichment and grazing changmg interactions among a hard coral,
agreen alga, and a sea anemone: mesocosm experiments
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A series of mesocosm experiments were conducted to determine the effects of nutrient
enrichment and grazing on interactions among a hard coral, a green alga, and a sea anemone. In the
low-nutrient controls, abundances of the green alga, Codium edule and a sea anemone, Mesactinia
genesis, remained low and they coexisted with the hard coral, Acropora muricata. Combined
nitrogen and phosphorus additions markedly increased the photosynthetic efficiencies of
zooxanthellae in 4. muricata, the coverage of C. edule, and the asexual reproduction by M. genesis.
After 35 d of nutrient addition, C. edule had begun to overgrow live A. muricata, but not dead coral.
Acropora muricata finally died after 105 d, after being totally overgrown by C. edule. Within a few
days of contact with live A. muricata, M. genesis was observed for the first time to have induced
inflation of modified marginal aggressive organs known as acrorhagi tentacles, which it uses to
attack neighboring coral. Nevertheless, M. genesis was not observed to attack C. edule, but moved
away from it in the nutrient-enriched tanks. The hierarchy of competitive superiority under nutrient
enrichment was in the order of C. edule > M. genesis > A. muricata. In the enriched tanks with
herbivorous fish, C. edule was effectively controlled by the grazers, but 4. muricata was keeping
attacked by stimulated abundance of M. genesis. It was evident that herbivorous fish can control
macroalgal overgrowth and nutrient enrichment inhibits corals' ability to compete with sea
anemones and macroalgae in Nanwan Bay, southern Taiwan.
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Feeding preference of the Formosan Mountain Field Vole (Microtus kikuchii) on Yushan Cane
(Yushania niitakayamensis) in Hehuan Alpine Meadows
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