—M— % %uff/-_{w_]:g :ﬁ jﬂ‘_lﬁ

H

% Taiwan Journal of Biodiversity

KEEEBE NI ERDZATA BE I E -~ FE S

£1585 18 HERE102F1H
Vol.15, No.1 January 2013

W FEARABUHECERTRRRBRTAHAZIRY
...................................................................... HEE -l - TH

BARERERBMUINGHEXBZIBE RAELELRZERAKFTEAN
BER A Bk S EFR R 2K AEE - AER

8 1H 5 B AT AL SR AE 4R 48 — K K & Hypsugo pulveratus (Peters, 1871)

RAHI - 554 73T

AjsiaAlpolg Jo |eudnopr uemie |

Occurrence of the Earthworm Dendrodrilus rubidus (Savigny, 1826) at High Elevations
in Taiwan...............................Huei-Ping Shen, Su-Chen Tsai and Chu-Fa Tsai

The Genus Sagina (Caryophyllaceae) from Mt. Hehuan of Taiwan........................
Gwo-Ing Liao, Tzen-Yuh Chiang, Yu-Chung Chiang and Tsai-Wen Hsu

Polytrias indica (Houtt.) Veldkamp, a Newly Naturalized Grass in Taiwan...............
Che-Yu Lin, Sheng-Zehn Yang and Chih-Hui Chen

ISSN ED?ELQ?-I

DDE“

076":9




HEBER.

=g

K& (Pomatorhinus erythrocnemis) &E /8581 » DMIREHN2,500mEL T
NHBRMTE > BTSSR - TE58E -

(KB #)

SEEYZIRITHZ
(B CHELEWIATR) SR - 20102
RS - WUFTET)

%17 AFANE
e fm 88 =FIE
£ #WRIEET FFEX

WiTHmEE(KERZEEF)

aIfEss ~ MimiE ~ MEE ~ 518X
BRIGIE ~ 5RANAR ~ BE75IE ~ =F1L
E05HZT ~ BIFStA ~ BEER

fmigsamE=S (IKEREEIF)
TERE-T5D1T~E B~ ETEE
T 8 =250F  3RFRE - TN
Am3BE s BE5L ~ RBAE ~ RF=
ZHEE ~ ASERE ~ M=) ~ MRIEAL
P ~ BRABEE ~ RS ~ FHES
SRBE &\ A BEE  BERR
Bt~ BRI s B—A ~ 38R
HEEE ~ B0~ FE3E - BE
BRI ~ FBIET

KX HwmEE £
NIEHREE TREE

H IREZSEFEEURTRERETIN
£ Ut FERREEEIES52 R B ER15RE
E 55.049-2761331 8 315
1 Hit ~http://tesri.coa.gov.tw
=N i P e a
HhREER,ERE 102 & 01 B
BITIBEER HERE 88 HtH
HEHEESBREFEE 10207 57

TE &, 5 100 ;o

B g R
hEYXIbES 04-22260330
B ER25E

BIXEEMTPSM  02-25180207
Bt T ES2095% 112
BIER Ch e
http://www.govbooks.com.tw
HEEMRARERERIWVEESIFHL
AR IRERIER L R E R
049-2762490

Taiwan Journal of Biodiversity

(Continuation of former journal of “Endemic
Species Research™, 1999-2009)

Publisher / Hsun-Hwang Lee
Editor-in-chief / Hsun-Hwang Lee
Editors / Hsi-Chi Cheng and Tsai-Wen Hsu

Executive Editors /
Jen-Zon Ho,
Chun-Fu Lin,
Chih-Hui Chen,
Fang-Tse Chan,
Hsi-Chi Cheng,
May-Li Hshiu

Editorial Board /
Hon-Tsen Yu,
Ying Wang,

Shin Wang,
Fu-Yuan Lue,
Ching-Ming Wang,
Homer C. Wu,
Chi-Guang Wu,
Hsing-Juh Lin,
Chen-Meng Kuo,
Chang-Po Chen,
Ching-Fong Chang,
Hsiang-Ping Yu,
Ping-Shih Yang,
I-Chiu Liao,
Jung-Tai Chao,
Chu-Fa Tsai,
Chern-Hsiung Ou,

Ruey-Shing Lin,
Tsai-Wen Hsu,
Ho-Ming Chang,
Chi-Li Tsai,
Ching-Yu Liou,

Lee-Shing Fang,
Jenn-Che Wang,
Kuang-Yang Lue,
Ling-Ling Lee,
Chang-Hung Chou,
Shi-Kuei Wu,
Kwang-Tsao Shao,
Yao-Sung Lin,
Ming-Yih Chen,
Chien-Chang Hsu,
Shong Huang,

Ching-I Peng,
Jeng-Chuan Yang,
Kurtis Jai-Chyi Pei,
Lucia Liu Severinghaus,
Huei-Yann Joann Jeng,
Tzen-Yuh Chiang

English Editor / Hen-Biau King

Assistant Editor / Li-Hua Lee

Published by Endemic Species Research Institute
1 Ming-Shen E. Road, Jiji, Nantou 552,

Taiwan, R.O.C.

Tel: 886-49-2761331 ext. 315
http://tesri.coa.gov.tw

Published Date: January 2013

GPN: 2009900002
ISSN: 2076-6971

Repertoire Size and Song Sharing of Male Black-necklaced Scimitar-babblers
(Pomatorhinus erytirOCHEmIS).........uuuu ettt e e eeeeeeae e

Ruey-Shing Lin , Kung-Kuo Chiang and Fu-Hsiung Hsu

Effects of Rainfall, Breeding Month, and Brood Size on Food Provision in the
Formosan Whistling Thrush (Myiophoneus insularis)
wevreeeeene....Shu-Yen Huang, Shih-Han Hsu and Ying Wang

Chronological Distribution Pattern of Finless Porpoises along Coastal Matzu Islands
Based on Stranding, Bycaught and Landbased Sighting Surveys...............cc..c...
Chiou-Ju Yao, Fang-Chi Ku, Mein Chang, Chih-Ting Wang, Wei-Wan Kuo and
Lien-Siang Chou

A New record of Hypsugo pulveratus (Peters, 1871) (Chiroptera: Vespertilionidae)
from Nangan Island of the Matsu Archipelago........ccccoeceieriiiienciieeiie e
Lin-Wen Chang Chien, Hsi-Chi Cheng and Yin-Ping Fang

Occurrence of the Earthworm Dendrodrilus rubidus (Savigny, 1826) at High Elevations
in Taiwan Huei-Ping Shen, Su-Chen Tsai and Chu-Fa Tsai

The Genus Sagina (Caryophyllaceae) from Mt. Hehuan of Taiwan........................
Gwo-Ing Liao, Tzen-Yuh Chiang, Yu-Chung Chiang and Tsai-Wen Hsu

Polytrias indica (Houtt.) Veldkamp, a Newly Naturalized Grass in Taiwan..............
Che-Yu Lin, Sheng-Zehn Yang and Chih-Hui Chen




G Y2 BRIERFSE(TW J. of Biodivers.) 15 (1): 1- 20, 2013 1
4:':%-2\ L ¥ BN = = =
KE BRI ER Y FTS

Repertoire Size and Song Sharing of Male Black-necklaced
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TR 2 A e NS B T P R U S EE AR A o FHh 5 (repertoire size) AR5 2 ME TR IS
S0 Wk = A mE RS | S R B nEs » (5 —JEBGER MR A i = £ R 2 DS T
BELFEI A e P (A 0566 47 3k th 23 = (sharing hypothesis) » il £ 1 I AR IF IR o ASHFCLLG A HL28
S Z Y K28 (Pomatorhinus erythrocnemis)f5 1 4R » 112 2008 4F 3-10 HEZFRER AR AR A4S
VSRR AT L ES Ak o 3B H R (song type) ~ AR L R R o Sl SEE — DG A R
SYEATE o S RER » 77 12 St B It a o H 22 FEFRAY » Zdi DI 5 i E - Jilh ¥ fiasa s
[B1F 1,166~1,852 Hz .2 [] » #HE £ 570 Hz » KR AL 0.406 sec » & M S AUHKH &A1 4-10 5.2
[ > 95 7.07 B o 12 SIS =BT 2-7 & > T8 3.82 & o ([EfEkEih 7 ==
i B A 3 2 P e e PR B B S S 1) 79 BRI 5 SR & o R 7R » (EL5y =AT B nyZe g
B (IREAR AIGE 8 B KR 2 i [ O RF SR SR I LA VS
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Abstract

Song repertoires are thought to have evolved from sexual selection, with larger repertoires being
advantageous in both female choice and territory defense. While an alternative hypothesis emphasizes
that song repertoires evolved to allow song sharing with multiple neighboring males which could benefit
from the signals being conveyed. In this study, we collected male songs of territorial black-necklaced
scimitar-babblers (Pomatorhinus erythrocnemis) in Huben Village in central-west Taiwan from March to
October 2008 to study their song characteristics, repertoires size and song sharing among neighbors. After
sorting and examining all of the sonograms collected from 12 studied males, we identified 22 song types.
The song characteristics ranged from 1,166-1,852 Hz in frequency and 0.406 = 0.103 sec in duration.
Each male had 7.17 song types on average and ranged from 4 to 10 song types. Furthermore, averagely
each male shared 3.82 songs with other studied males and the number of shared songs ranged from 2 to 7.
Moreover, the song type similarity between two males was weak but significantly inversely proportional
to the distance between territories. According to the results listed above, the research evidenced the
prediction of the sharing hypothesis, but further studies are needed to explore the larger spatial and
temporal pattern of song sharing behavior in black-necklaced scimitar-babblers.

BREEEA « Adh oy =R ~ F ~ Rl E ~ REE S
Key words : song sharing hypothesis, song type, repertoire size, Pomatorhinus erythrocnemis, Taiwan
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T SRR THRE » FCH 8 R B[R] PR R
B T B P R 0 5 | S A B (Collins
2004; Kroodsma 2004; Catchpole and Slater
2008) ° 1 HEFw AR H I AT A T RE - B XERE
B e F S A B Re ) o RS
KA o I RENE B (songbird) Y 5 158 JE (fitness)
M5 > FLEHERRE - ECEET SRR

ST o ARARH ERDRE - HATH
R ERERA AR > — g & A R
H (3Rl = (3R - repertoire hypothesis) » RIS
B RS > S A R T S
BFI : 5 —FERER A= R s R RS R AR il 7 =
AR R EEHIRERY (7> = {EER » sharing hypothesis)
(Beecher and Brenowitz 2005) ° 7E#K i & R
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s i 535845 (female choice) & JX HH B 33 iy
FZEHE J1(Searcy and Yasukawa 1996)  —LLfiff
FeRt I S e R E R M E RS IS

(Searcy and Andersson 1986; Kroodsma and

Miller 1996; Catchpole 2000; Gil and Gahr 2002;

Catchpole and Slater 2008) » 32 XEAU Y it B 1 1+
FEHEE ERE LT ERE > FrSabTst
i SR 39 5 S RF ARl & (B (Forstmeier and
Leisler 2004) o #X 11 2 B0 & 1Y dfic it & it A
% » Hrp 30%f ) IEARIE A 1 FEH - 55 50%(E
5 & UL T (Beecher and Brenowitz 2005) » £~k
& R R B H AR -

Ak & BER R ) MR A B S 52 & AL
HEFF > {H o ARG AN T 5K 2 1 S &
(Beecher and Brenowitz 2005)» HAH%HF>dk i &
{Beaft » o> =R REME e dh & /D 2 e &
AR CERET o o AR S ARAD S Rl Lt o =
R 225 (Brown and Farabaugh 1997) » 2% 1R
3 LT 2 3 1 B i (territorial  bird) 1T 5
FRELS SR o 1 HLAE— e [F] 28 E (communal
breeders) FIIHEEE K {H (lekking species) B &
I 5% B AC #% (Brown and Farabaugh 1997;
Payne and Payne 1997; Trainer 1989) °

it o> = H Bh NS & aE S AN ~ AERE
Je [ 2 (Hill et al. 1999; Lachlan et al. 2004;
Beecher and Brenowitz 2005) ° £ {5 (dear
enemy hypothesis)HE I EEk o5 B 2 0 E A B
B PL 1 PR A2 A2 (K (Temeles 1994) > F27E Y
A0 B A5 o et A1) S 98 Sty BRI SR AR — <€
A MR ENERTR - P28 g
FE FH R NE 2R HE A 1Rz LAY & ) Wilson and
Vehrencamp (2001) %5 song sparrow Melospiza
melodia #1453 AV 2 H0 RV BB EE oy
% 2 B E S 0 Beecher et al. (2000) 15
T pE s 5 A B S Rt o = i > Al

AT R AR A IR o T B A e st
o3 AT A BRI & B AE F] 4 (McGregor
et al. 1981; Beletsky and Orians 1989; Wilson et
al. 2000) > Payne et al. (1988) % 55 — K B
indigo bunting Passerina cyanea %7 Bl fE i B
By <=kl > HlErBEa e R RC A 2 0H
P o Ot HEIFL IR EEE - it =47
FREAt a3 St PR R s I Rk (Bertram
1970; Thompson 1970; Harris and Lemon 1972;
Howard 1974; Kroodsma 1974; Hultsch and Todt
1981) > #E7 Akl 7 FAT R 5 B GO A (&Y
HE - BTG 7 FRERAIHEH] -

5y %8 B H (Order Passeriformes) ~ 2
JER}(Family Timaliidae)i K (Pomatorhinus
erythrocnemis) & 5 1+ & (Collar and Robson
2007; fc% 2012) 0 s3AfRIEHK2,500 mEL T Y
FRAK T (Yen 1990; F[55 2012) » JiehH & ffEE
> AHRE R A Z i H AT I
AEREFTAIAN S (BI5F 2010) o HEMEA SR SR
s F AN e > F2 B H W {1 BT REL R -
PERAAE RISl - B A MERE— #0E (duet)
IR (Kumar 2003) o A aEdak iR 21 -
TE— AR (A — SO IR - BAERS
7E RS AR % » & m] i AR g K g [l
FERRIE, o HfR RO ¥ & B0 IS ~ mEUs ko K )
e TR R O B DRe
FHER R A B ARV - A TeR I EEE K
NN PISTIR S NP RV S=WAE=WElw 2 3/
SRR E A D 2R A HE S TR 7 AT RS < B
T A SEREE L A I S AT A R E (song type)
At AL o S RS o) b £ R R
{8 StE— 25 LR P S o il 7 A2 A e
B el 22 I A B E
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sinensis) » {HAEHIZABENS Y (LB ANE SR G
oy RARHBER » KRR (Ficus fistulosa) ~ %
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B
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8 ARIIFCHEEA - LAFEME (mist net)lid &8
B [ SRR T AR P A © TFF 5 R
JEHHE 27 SRS o P AR A B
B ERBER o G ETT o ERRRKERSE)
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TR A-L)#S H BER fE IS R I L S 1T 8%
T(E 1(b)) - 38 12 EEEEH{ES B kI WE
I R o e e 4 A2 I SR ARt @ 4 A, C,
D, F, H, L% 6 £t S8 E, G HYRCH MR
1T AR E B e F ka5 2.9 g (PD-2, Holonhil
Systems Ltd., Ottawa, Canada) > H & &/ Ak
SR Y 5% 0 {E— MBI ER SRS A T E
& #i[E A (Caccamise and Hedin 1985) ° [ALi »

AHFSERR B K2 | W (e /1 S B i B SRR
S TR 29 e RS nT s th iR B
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Fig. 1. (a) Map of Huben Village ([Z]), Linei Township (JJi}). Yunlin County. (b) Recording locations
(yellow flag) of each male black-necklaced scimitar-babbler.
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72 o 1SR SAfE I #R (accumulation curve)
e MR T A8 47 L SR 7 (e R s A8 IR FRT I
Z B il ) —7E 75 28 (Wildenthal 1965) ° A
4¢FI)FHl EstimateS Win 8.0.0 (Colwell 2006)f%
A EHE 1,000 KFEHEHE - SR E BRI -
LIEFA B85 P #k v BN A5 RE

BRFEHEE R LL Avisoft-SAS
Lab Pro software (Specht 2002)## i & 3% [&]

(Sampling frequency = 8 kHz; FFT Length = 512;

sample size = 16 bits) » 43 FIH| & T 515
{1 » B8 %5 ERURHEIRE ) (duration, DU) ~ 2
TRF R K3 & AT IR (duration to maximum
amplitude, DMA) ~ EE454H7R (peak frequency of
start, PFS) ~ #% 5478 (peak frequency of end,
PFE) ~ fix (= 5878 (highest frequency, HF) ~ #x
{EKHEZS (lowest frequency, LF) ~ 58 (band
width, BW) ~ e K& B#H%5 (peak frequency of
maximum amplitude, PFMA) Kz /i 25 B 1 b
IRl (interval, IN) » KIS 0] 75
B RS T A o IKBEBR T RHIREREE A o H
BRUMERE 25— R EF —F HiE - RS
W5 T 55 ) S bR A6 8 M A 13 LA (] e P
RS HEET COBARERRAE » HickR TR PR (visual
discrimination) ) 77 =\ 1T #K AU 73 K5 (Catchpole
and Slater 2008) ° tiZ AT 3= ER2H KB H %
FRE W E RGN ~ PAZR ~ IRe TR oK B 5 T
(Wilson 2001) ° H /2 BSXEFIENE & AR AU ]

R Bt RSt B B FAT RS

() 88 g KRS # Y 8 BE (Kroodsma
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43 #f(discriminant functional analysis) » AR
FEE R > Sl BT AR P B AR L
1E 18 2 v S S B Y AR % - DL
Jaccard fH{LLFE (Jaccard’s similarity coefficient)
1 I S WA A R B A A R RH BLRE (Krebs
1998)» ilfr LA RELLRE fiE A2 W I B Rl o 4%
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"~ a+b+c

Si
Hr §;= Jaccard’s similarity coefficient ; a = i
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b 5 A 46 11 e B S R 2 {1 9 %) B o o) AR
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e B AR A B e R EEE - LU ™
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OB E B (MR B > REERE R} - 1A MR
HEHE R EfE R sk S B E R E BB~ 1
J~ K5 4 E(E#8) » LL ArcGIS 9.0 (ESRI Inc.)
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7y BB 1T R BRI PR o0 B o L vl 0 P O R AR
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RH Pearson’s product-moment correlation 43
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12 SE{[f e 0 B I R ekt 70 AR B 4R
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FEHIBRIEEEROE (AR K ~ LI > DUREER S
FHAER 10 E(EHEETR » HUSE T o =17
5% 0.443 (SD = 0.156, n = 15){/58EE KR IE
AR E RS 7> = (%% 0.356 (SD = 0.133, n
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Fig. 2. Sonograms of 22 different song-types of the 12 studied black-necklaced scimitar-babblers in

Huben Village, Linnei Township, Yunlin County from March to October, 2008. All of the original

sonograms were visually examined and sorted into different song types according to shape, syllable

number and acoustic frequency and temporal pattern.
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Fig. 2. (continued) Sonograms of 22 different song-types of the 12 studied black-necklaced scimitar-
babblers in Huben Village, Linnei Township, Yunlin County from March to October, 2008. All of the
original sonograms were visually examined and sorted into different song types according to shape,
syllable number and acoustic frequency and temporal pattern.
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Fig. 3. The nine immediately neighboring male black-necklaced scimitar-babblers shared their song types
with each other. A-1 means number of males, 1-22 means number of song types, numbers in the
intersections mean the shared song types and the black background with white words means the
non-shared song types.
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Fig. 4. Relationship between the paired repertoire similarities and log-distance (m) of the 12 studied male
black-necklaced scimitar-babblers (Pearson correlation, r = -0.257, n = 66, p < 0.05).



B A% BEERFE(TW J. of Biodivers)) 15 (1): 1-20, 2013 13

1.0

0.8 1 ®

o
° o

Z 06 1

- o

= ° .

E ¢ ° 0

704 1 ° ¢

=

b
1

e 00
L J
L J

o

OO I | | | |
0 ] 2 3 4 5 6
Territorial number in between

5. 10 & KA [ IS, 118 95 [ K 4 = 0% B B w3 ] ol 8070 #H B 12k [&] (Spearman correlation, r=
-0.357,n =45, p <0.05) °

Fig. 5. Relationship between the distance number of territories and paired repertoire similarities of the 10
studied male black-necklaced scimitar-babblers (Spearman correlation, r = -0.357, n = 45, p < 0.05). The
number of territories was calculated by the number of territories between the two targeted males.
Territorial number was defined as 1 when they were immediately neighbored with each other and was
defined as 2 when there was another territorial male between two males been compared, etc.
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K 1. KL S Al 2 FHEO AL R - FrE IR {EIS LL Mean + SD 37K (n = 262)
Table 1. Measurements (mean + SD) of song characteristics of the male black-necklaced
scimitar-babblers (n = 262)

Characteristic Syllable 1 Syllable 2
Duration to maximum amplitude (sec) 0.059+0.03 0.05+0.024
Peak frequency of start (Hz) 1525+187 1405+£177
Peak frequency of end (Hz) 1438+257 1308+231
Peak frequency of maximum amplitude (Hz) 1667+129 15814131
Lowest frequency (Hz) 1230+£180 1166140
Highest frequency (Hz) 1852+170 1685+164
Band width (Hz) 622+237 519+173
Duration (sec) 0.114+0.038 0.1+0.032
Interval (sec) 0.191+0.06

Time (sec)” 0.406+0.103

“Time FE AT 1+ HHT 2 + FHIBEAOAEIRER] -
“Time = (Duration of Syllable 1 + Syllable 2) + Interval.

3R 2. REWELE S I PRI HTHIRT 5 BlESREUE » S8Rz R 2% R SGERY
Table 2. Standardized coefficients of the first five canonical variables for the song types of the male
black-necklaced scimitar-babblers. See text for the character codes

Characters Rootl Root2 Root3 Root4 Root5
DU 1 -0.212 -0.136 0.559 -0.567 -0.100
DMA 1 0.145 0.093 -0.174 -0.358 0.013
PFS_1 -0.467 0.518 0.314 -0.280 -0.206
PFE 1 -0.083 0.049 -0.254 0.128 0.143
HF 1 0.681 0.005 -0.539 0.064 0.304
LF 1 0.281 -0.186 -0.284 -0.902 0.030
PFMA 1 0.269 -0.035 -0.169 0.148 -0.881
IN 0.114 0.344 0.269 -0.070 -0.188
DU 2 1.009 0.742 -0.207 0.231 0.346
DMA 2 0.033 0.250 -0.034 0.232 -0.169
PFS 2 0.425 -0.308 -0.158 0.314 0.006
PFE 2 -0.306 -0.385 0.112 0.160 -0.166
HF 2 -0.965 -0.357 -0.376 -0.269 -0.246
LF 2 0.581 0.624 0.076 0.421 0.005
PFMA 2 -0.401 0.507 -0.036 -0.252 0.010
Eigen value 5.841 3.510 1.837 1.324 0.953

Cumulative % of variance explained  38.328 61.362 73.416 82.104 88.356
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Effects of Rainfall, Breeding Month, and Brood Size on Food
Provision in the Formosan Whistling Thrush(Myiophoneus insularis)
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Abstract

The study was carried out in Shiding District, New Taipei City from March to August in 2006. A
total of 468 feeding trips were recorded from 9 broods of the Formosan Whistling Thrush (Myiophoneus
insularis) by videotaping. The nestling diet was dominated by earthworms and caterpillars, and was
affected by rainfall and breeding month. As the average precipitation per hour rose during taping, the
proportion of earthworm brought by parents increased, while the proportion of caterpillar decreased.
Earthworm was the main nestling diet in March-April, then switched to caterpillars and cicadas in
May-June. Feeding rate and prey size were affected by brood size. Feeding rate for each nestling dropped

as the brood size increased, but each nestling obtained larger prey more frequently.

BREEER « CESRUIS ~ BRRITR - RS B ~ B

Key words : Myiophoneus insularis, food provision, rainfall, breeding month, brood size
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Table 1. The diet of 8 Formosa Whistling Thrush broods with 7-10 day-old nestling in Shrding District in
2006. """ means failure to identify a certain kind of food item

Percentage(%) of food items

Food items

#IMET g2 3R A gEMaY gglne e gdine gyerage
Earthworm 2286 56.26 2856 49.78 28.99 - 5.55 3.13 24.39
Lepidopteran larvae  17.14 6.24 2381 585 21.74 4117 1945 18.75 19.27
Cicadas - - - - 725 1765 833 2500 7.28
Praying mantis 5.72 - 476 1757 1450 587 8.33 9.38 8.27
Orthopteran 25.71 6.24 4.76 - 7.25 11.77 5.55 21.87 10.40
Spider 2.85 6.24  14.29 - - - 25.00 - 6.05
Other arthropods 1429 2501 2381 1172 2027 1177 16.67 21.87 18.18
Mollusks - - - 8.79 - - - - 1.10
Vertebrates 11.42 - - 6.30 - 1177 1112 - 5.08
ik 0 T—) FRERFRYIHZERY)
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K 2. BB I A (RS S R LB S, - R KR YA B N
o (%, p<0.05)
Table 2. The results of two-way ANOVA for the effects of brood size and month on feeding rate (trips/hr),

&

feeding rate per nestling (trips/hr/nestling) and larger food feeding rate per nestling (>1bill
trips/hr/nestling) in the Formosa Whistling Thrush

] feeding rate larger food feeding rate
feeding rate . .
per nestling per nestling
F P F P F P
Brood 15 0.2 7.65 0.015* 8.23 0.012*
Month 1.21 0.3 4.28 0.058 0.66 0.4
Brood xMonth 1.14 0.3 0.05 0.7 0.21 0.6
60 —
@ carthworm
30 r OLepidopteran larvae ®

&

arcsinetransform of percentage of prey
[\ [*¥)
=] =]

0.0 02 04 e 0.8 1.0 1.2 1.4 1.6 1.8
average precipitation (mmv/hr)

B 1. SRS Sk R IR [P 2% HEAP P et 9 2 B S re P rbio s e S ) 4h st EE BIRR R
Fig.1. Relationship between average precipitation per hour and percentage of earthworm and
Lepidopteran larvae in the diet of the Formosa Whistling Thrush nestling.
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Fig.2. The diet of 8 broods with 7-10 day-old Formosa Whistling Thrush nestling in Shrding District in

2006.
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Abstract

Finless porpoises are small-sized toothed-whales inhabiting both in marine and freshwater areas.
Their distribution is limited to Asian shallow coastal areas, river mouths, around some islands and the
Yangtz River basin in China. They are the most commonly seen cetaceans in Matzu waters. During the
years of 2003 - 2009, we collected the specimens of finless porpoises which had died due to stranding or
fishing incident. Starting from the year 2005, we conducted a three-year landbased sighting surveys to
monitor finless porpoises' occurrences near the coast of Matzu. Our survey results indicate that from
October to the following April are the months when finless porpoises most frequently die due to stranding
or fishing incident. The majority of the carcasses of the porpoises, with the body length ranging from 71
to 170 centimeters, were found in the northward shore. Some of them were young while others had
reached sexual maturity, and 14% were neonatal calves. Two southward locations on Nangang Island
where the environments were favorable to proceed the investigation were selected for the landbased
observation. Sighting Index (hereafter Sl, sighting/hour) and Total Recoded Porpoise Presence (hereafter
TRPP - total porpoise presence /hour)were significantly higher in the period of north-east monsoon season
than in the period of south-west monsoon. In addition, SI and TRPP for summer were lower than those of
spring, fall and winter. In the Redlist issued by IUCN in 2011, finless porpoises were ranked as vulnerable.
Consequently, appropriate conservational management will be an important task in the future. Both the
records of the dead samples and the sighting of the live finless porpoises suggest that from autumn to the
following spring are the seasons when finless porpoises constantly appear. Hence we propose that the
conservation of finless porpoises in Matsu waters should be adjusted based on the seasonal differences.
We also suggest that some measures on fishery control should be taken. Furthermore, continuous
monitoring of the activities of finless propoises is essential.
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Key words : finless porpoise, Matsu Islands, seasonal distribution
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Table 1. Seasonal and monsoon Sl (Sighting Index, Group sighted/Hour) and TRPP(Total Recorded

Porpoise Presence, Number of Porpoises/Hour) of finless porpoise based on landbased sighting surveys

along southern coast of Nangang Island
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Fig 1. Two landbased survey sites on Nangang Island -Tiebao(N26° 8'29.67" » E119°55'13.77")and
Jinsha(N26° 8'33.60" » E119°54'46.11").
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Fig 2. Frequency distribution of stranded and bycaught finless porpoises among different months.
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Fig 3. Body length distribution of stranded and bycaught finless porpoises of Matsu Islands.
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Fig 4. Stranded and bycaught carcasses of three morphotypes of finless porpoises found in Nangang

and Beigang Islands. A wide dorsal-ridged, 4 narrow dorsal-ridged , % middle dorsal-ridged,

@ unidentified.
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Fig 5. Stranded and bycaught carcasses of three morphotypes of finless porpoises found in Dongjui

Island. A wide dorsal-ridged, 4 narrow dorsal-ridged , % middle dorsal-ridged, @ unidentified.
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Fig 6. Stranded and bycaught carcasses of three morphotypes of finless porpoises found in Dongyin
Island. A wide dorsal-ridged, 4 narrow dorsal-ridged , % middle dorsal-ridged, @ unidentified.
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HEE R R EBATR 1-35 € > K2 ER
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4 (Kasuya and Kuhera 1979)  ifii 2 5 # " /£
K B bR R 1-s B (R A
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1 %

SRR 1 St S #TACBR B ~ Fric SRAEIREE K (K3 Hypsugo pulveratus (Peters, 1871)%%
2007 5 5 A 6 H#ERE LR R FH8(E1E) - LL 8 (BN REEL 25 (E5E S (& e 51l - L
K RiffE DNA (mtDNAIIIEE ALK AT | (COl) ERFIIER 7 FIRaCE T HE - LIREE
Yt oy 48 38 5 S 5 BE — R B R B MM (S fE 4 7 H 8 HE(F —Mad g 2(FiE -
Best o 2007 SEAE S tHPT S B A A0 ~ SR SRME ~ BILESE 3 FERIR /T A B FiC s o

Abstract

Hypsugo pulveratus, common name Chinese Pipistrelles, described in this paper was first caught by mist
net in Nangan Township, Lienchiang County Matsu Island on the date of May 6, 2007. It is a newly
recorded species as well as a newly recorded genus from Taiwan area according to evidences of 8 external
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F6 R A B AT RO ER AR — IR 3

morphologic characteristics, 25 skull characteristics and the partial sequence of cytochrome oxidase

subunit I (COI) of mitochondria DNA. A female , the individual gave birth to two pups on the date of July

8 of the same year. In addition, we also report 3 other newly recorded local species (ie. Miniopterus

schreibersii, Pipistrellus abramus and Nyctalus plancyi velutinus) on Matsu Island.

BRGEAR : IKIRE ~ HriciRil ~ S - 5

Key words : Hypsugo pulveratus, newly recorded species, Matsu Island, Taiwan
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i€ 1990 4578 5 HiE (Plecotus taivanus)
(Yoshiyuki 1991 ) #E I LIS » & 11| S PEfe
R T L RO RC SRR IR - [ 1999
T 1 % 6 % (Arielulus torquatus) (Csorba and
Lee 1999) ~ 2002 FHYH /7 7 HiFE (Barbastella
leucomelas) (Lin et al. 2002) ~ 2006 & =&
ELlE (Harpiola isodon) (Kuo et al. 2006) ~ 2009
TERY S ELiE (Murina bicolor) ~ 4 3 g (M.
gracilis)FI1FE 46 2 & (M. recondita) (Kuo et al.
2009) » DL & 2010 4EfYIG K F2 B8 (Kerivoula
hardwickii) (Yoshiyuki et al. 2010) (£ : Wu et al.
2 2012 5 AKE B LB AC SR e B 2R EH IR
HEFZUE K. titania) o

2007 FEHUT T HEHEET 4 B2 1%
T B i AR A T — IR R A S 0 FT
o AR RS tH GEYL R ) A7 W i R A A (B0
5 2007) > #EGHRBUEIRRL 4 MR o K
12 S i (Miniopterus schreibersii) ~ B BH 5% 1§
(Pipistrellus abramus) » DUz 1 5 $HE7E f o8 fdi R

2 HIH 0 2013402 A 19 H
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{147 5 8 (B A S8 2 e ok e il — o (A B
Hypsugo pulveratus (Peters, 1871) » & 1)%% 7%Hd
(mist net)FiT il 1 » Tk 1L (Nyctalus plancyi
velutinus) HI] LLE & 3% {2l &5 AnaBat system
(Titley Electronics, Ballina, New South Wales,
Australia) fll 15 - E SHE BB #HE FM &
B > fi[E 20-125 KHz » I fE & 58 50-110 kHz) °

MFHE Ty ik

2007 - 5 H 6 H» 18 S IRISHE RS 5 H E
VLR )P 7 555 P B s K R (FREER 101m » BRKE
119°55'6.2" ~ JUff 26°9'11.7")% » AR
{EARH] 20 IRf 30 47 © HE Rl SE LI TIMERTE
REf) A B & > I RS RE A E AT o 8
E o i IR SRS 6 I P (A S IR R 2
s (HEEPER=EAMEA%  £7 H 8 H
SYREE N IIFIE o B —(FE AT - 58
TAFBHERRAE RHIE I BEE A o B Bh L PE R
% RHETIRBUNFRILT - K= RE
fiti1% » BRY K2 AR A BB BEATAS BRI TR
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PERERBGRIE AR E O AR
5% : TESRI-B1206) KA S L30T T 8 {7
BRI RE & i B 25 {E SE 1 (B e S I = E -
A LUEE 11712 K (Mitutoyo  Corporation)il] & %
+£0.01mm e

LAt s 5 THETT R AL - A 2 AR
FHAR LUREE 99.9% L WS [E E PR 1F » F U i
K-20°C vk#EH o 21% » #&HH phenol/ chloroform/
isoamyl alcohol method & HX {77 fH ik 2 #H
DNA - 3% & finH $E [ E (Polymerase Chain
Reaction, PCR)HZ I FL# s DNA HUANNE 13244
{EZREEATL | (cytochrome oxidase subunit I, COI)
BRI G B B - RIS 5| -F 22 Francis et
al. (2010) ArfE .25+ VF1 (5°-TTC TCA
ACC AAC CAC AAA GAC ATT GG -3°) i
VRI1 (5’-TAG ACT TCT GGG TGG CCA AAG
AAT CA-3’) o KA|-FHn] LIS K 388 DNA
i) COI i 73 £ A 7 471 () 650 bp)  HEHY A B
%] PCR Z2HELE 2 BIATT @ (1) predenature :
94°C » 10 min ° (2) denature : 94°C * 40 sec ;
annealing : 40°C > 45 sec ; extension : 72°C > 1
min >} 38 {lE{§3R - (3) final extension : 72°C °
10 min » [ FEFEY)ILL 1.3% agarose gel fiff 7248
MERh1% - B AR A RDETHEE
Fe o BT Z FEYIBL LA NCBI BERHESE R 2
FHRHPIFERY) mtDNA COI K 501 (Ff #% )1 T
P (alignment)s FEFI ] MEGA #X8 (ver.
5; Tamura et al. 2011) 173 IR LL B EL 55
7 o GHEF YIRS 22 52 o 1% - A EREE
% (Kimura 2 parameter model, Kimura 1980) 1%
FOBEEERAE o 2 LUSEEE  (neighbor-joining
method, NJ method)tE1 TR BH (7 B/ - LAERR
R A B YRR B R o

SR IGHR

2% SE R P B UL BRI REE AN T ¢ B
HMEWILE) B 4995 mm» RER(ILER)
36.68 mm » FiE R 36.34 mm (ZEf) » MRS
14.72 mm » ZIIE R 7.00 mm > HE 12,59
mm > H¥R 593 mm; #&EP 5 H 6 HEI
e =M 7509 0 7 H 8 HE FAL T 1499
HHIFS 5.359(3% 1) °

SR AR oy (& 2) 0 BEE B2 R (B FTE)
(greatest length of skull including incisors, GLS)
14.47 mm » BEREGK (condylo-canine length,
CCL) 13.32 mm » GE = (breadth of height, BH)
6.39 mm > EEHSIE (zygomatic width, ZW)
9.13 mm - SHEHE (breadth of braincase, BBC)
6.68 mm > ZLZ€[EE (mastoid breadth, MB) 7.62
mm > [RHERIEE (interobital width, 10W) 5.15
mm > {E##3#E (postorbital constriction, POC)
3.77 mm > W)Z€R (rostrum length, ROL) 6.13
mm » %EE 55K (postzygomatic length, PZL)
9.42 mm BHZEFJER (basicranial length, BAL)
6.07mm » % (palatal length, PL) 6.27 mm
» #% F%iE (postpalatal length, PPL) 5.04 mm °
AP — FIEE1E (upper incisor-molar length,
I-M3) 6.18 mm > FFHRES — FHE1E (upper
canine-molar length, C-M3) 5.16 mm » 2[5
—FI1E51% (upper molar-row length, M1-M3)
342 mm > FEAMYIR © EPYURATFE — FHEE
(upper toothrow length: premolar-molar length,
P4-M3) 4.09 mm » FEHREE (upper canine
length, CW) 0.88 mm » | %1% FIE5 i (breadth
across last upper molars, M3-M3) 6.22 mm » I
PHA SR (breadth across upper canines, C-C)
4.33mm> FEARFEIAHEINE (breadth across
inner last upper molars, M3B) 3.19 mm » [ 5H5
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F(&FE) (mandible length including incisors,
MDL) 10.83mm > FNHEFIEE—FE51E (incisor-
molar length, i-m3) 6.35 mm> T %H R B —F 1<
(canine-molar length, c-m3) 5.42 mm » kIR ZE &
(ramus height, RAH) 3.02 mm (3 1) °

Gy F I8 o b L LS A A SR > B tHRT
R W i E £ I fR 32 (Hypsugo pulveratus) °
B o [58] OK [ £ JN  (R % {18 5 ) mtDNA COl
(657 bp) % A F¢ %1l (HM540652, Francis et al.
2010)1#H A F 1% HJ 752 (0.009) » il B 5E B
TR AR 31 B8 72 51] (HM540648, Francis et al.
2010)th HUF 2% FZE5E(k 2~ [8 3 ~ FffE%) -
FH#E 2 5] % (genus Hypsugo) R [EIFERY 5] » Fl
M) 2 5 /T 5 10%~15.7% 5 A 8 il 5% i 8
(genus Pipistrellus)J 252 HIl/ 2 16.8%~21.2%
(#2)-

JKAR 2 )% > = F H (Chiroptera) ~ s I8 £}
(Vespertilionidae) ~ Hypsugo & (Kolenati, 1856 ;
Smith and fi# (2009) #.Z 5 Ak R FE) -
Hypsugo & & % £ £ 2% 15 J& (Pipistrellus) i) —
{[El 51 %5 (subgenus) » #ATf Simmons (2005)#R#H
Volleth and Heller (1994)&1 %} i s Fk i i 1
S BRI E L 5 1 Hypsugo B H
L0 JE R > Sl B WRE R B (Vespertilioninae)
BRAEE (tribe Vespertilionini) 5 123 T-##% 0t
F&RHBEE R » Hypsugo & Bil 57 W J8 1Y 1 #%
48 {7155 (Hoofer and Van Den Bussche 2003;
Hoofer et al. 2006) ° A M /MEZ2E{HHENH
Pipistrellus i £ 7 J& ¥ 18 1) J& % (Bates et al.
2005) ° Hypsugo J&¥ E i 45 R YiEH 18
& (Simmons 2005) » E2ER 4 FRAGBERE LI
FER A EHE FRHSE T ATE R AT i e
B4 H (AR RE <& thBHEES |\ (Corbet
and Hill 1992) -

F6 R A B AT RO ER AR — IR 3

IR HE 4 15 Chinese Pipistrelles » B HiifT
IR AR R R AR ~ A ~ Z80E ~ B ~ 2
I8 B %) (Smith and fi# 2009 ; £ 2006 ; Bates et
al. 2005, Simmon 2005 ; Corbet and Hill 1992
) o AT F/ NIUWRIE - AT K 34~36 mm (£ 1) »
HE RO HY B R i SR S B K 5 Bl
PR IEEREA AR » HRIGHOR ~ ShEl i -
HRRERMEE =M » HERER ~ 281K -
T Tt Lt g ] 3l = DA St AR 5 A Sk (PR S
2004 : Simmon 2005) - [KILFS fHAT AR IX
RE A R TSR E ~ Frid SR -
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& 1. 2007 4F- 5 A 6 H A& My TR S tH G 55 Fr il 01 K AR 32 Hypsugo pulveratus (Peters, 1871) I

AR -

Fig. 1. Photo of a female Hypsugo pulveratus (Peters, 1871) captured in Mastu on May 6, 2007.

gl

IKIRE
Hypsugo pulveratus (Peters, 1871)

Vesperugo pulveratus Peters, 1871b:618; Amoy, Fujian, China

Pipistrellus pulveratus Corbet and Hill, 1992

EROEEA

BB S - TESRI-B1206 » 2007 &£ 5 A 6
H EHER# 3T ~ sRAGHREL ~ 2157 BHELERET MRS
FEH RS PE I RS /K R (R IR 101m - BRAR
119°55'6.2" ~ JUf# 26°9'11.7") o HEAEIEZE
BHBHFAEA o

filiki :

SVEURHEL - BB/ VRE - KRB R
AR RS AR B R 5 BT 5 (FA)36.34 mm » 81
#8 5 (SV) 49.95 mm » K (VT)36.68 mm ° 544
TR K B JEEEAEIR o IR TSR
BEK > EERE G - HRkiKHER (I8 E =M
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& » BERHIERG 2 HER o

JHERHE B2 R (GLS)14.47 mm » BA
B R (CCL)13.32 mm » EHE SiE EEEE -
ZW) 9.13mm °

21,2,3

BT BN 57 5 3= 34 RBIRIE
KA mE IR A BRI ER T 8 o LEHERIY
HIT F 3 (PA)BARE K A28 R # (P2) 5 28 A1
FIES /)N > BERS R S A 5% 8 1 &) 8
% WINBARBEIFRIEBE SR 25 - T
A= IR A NEARFE L » FRREHIE - S
HREEER @ S 5 o T SHRIATE % E
HEKIAHTE « MR FIER R SRS R o8 o
b -

17 (2006) Fift 0t -2 7 v Sl B (R 321 i
B R 34-36 mm 0 B8R (HEEFR) 41-49 mm >
J £ 35-40 mm #& E 4-7g° Smith and f# (2009)
RIS AR A TR & 33-36 mm > #55 (GEHE
) 44-47 mm > R 37-38 mm » (k2R 7-8
mm > B 12-14mm - 2K 14-15mm - EE
7-9 mm o FEHERA RS REME RS S ALU KR
BHA A > (AT R (36.34 mm)l& KR8 M
{1 et L {7 0 62 © ) BALAT ) ) A A ELHE (B
R IHETE (RS Bates et al. 2005) » FEfHEEARE
REME/TELHAHE - MELERTE R ~ WIKER ~ 3R
B RIS Al ) O RRAS o R IK AR B AE T RE |
et BREER S 1 B R R 725 R
REIEILIE— SRR »

AFERE R 7 AL B RiAREE DNA
PRl R S LR EEAL | (Col) T It
R E R K65 (gene barcode) (Francis et
al. 2010) » Wi fEM VIR E o SRE (HEEX
(73 s B E VIR R A SR AHTR] > 7R 98 S
PP BB GRS B )RR (R IEREYE
Best > Yt sy JEsh L (E B S - thdy S8R E L
D] 168 1% 1Y) JE = A PF 5T it {50 R A P 271 2K E

F6 R A B AT RO ER AR — IR 3

NCBI & RHH - A EL A STRR H B (B 83k ) AT
it S8 HARAS Z BREEM © S AT SR B S AH AR
AT B RE & MR ASHY P 1AL, > JE RS IR —
R 5 38R 2 B B B AR AN ORI S8 (EiE
B o ANFEETZ 53 A7 S K PE R B B 51 - Wb {e
BRI » B TR St (8 22 FE ek
At AR ARHG IR A B » DUETT 04T
A RATERE ¢

SR SR IR B A S T R S
H o B OKESE > JH8 R AL RAEERR
P IR 2 — R E R IR H e —
— ARk o ARYE E Al EORHE I R A R NS
By o FEMEVE RS 5 AmRErTReE g
7 AT - —RRVTAE 2 (70 - HErEREE
PERIREE o £2(2006)5 Hi I IR B E A HE A E
FEAH > sk B E R A A TRy
oo MEE{EZE R ~ SRR N A o
Smith and fi# (2009) HI 287 3% f 1 Hh [ 3% 3 )
Gy bz | AR P SR EE Y ¥ SY il AR ER e E ST R
REAEE s SRE B IR AREIE D o SR1M » FF
HAEYMFIRE R LER 1992~2006 HF1ER
VA I SET 5 1 O [ 2 BR T A BT AR B 2 B
PR A AT (B0 2006 ~ 2005 ~ 2004 ;5 15 %
2003 ~ 2001 ~ 2000 ~ 1999 ~ 1998 5 FAZ 2002 ;
B 1997 ; fifi%F 1995 ~ 1994 ~ 1993) » 2002~
2005 AT I 588 | L b () ke o A B
A REERAE ST ) Bt R (B Rk 2004 5 2003
2002) > {HIAMERE I I AR =S ATAE B A SR
5 o MEARTRE st R Y)AE - AL ~ FEdhE
AR A B YRR B A BRI A
RS AEIKREFENTATRE ©

% ASCRRIFEH > S HIERAE X
RS R EOR B A S AR B
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& 2. JXHEE (Hypsugo pulveratus) (TESRI-B1206)5H & 8 589 MElE o (a)fE & THEE ; (0)EE S EH
B ) FHAEE I (d)EEHEE  (e) T SEE B (G WAT B S - DUEIISE B 231) -
Fig. 2. Photo showing the skull and mandibles of the Hypsugo pulveratus (TESRI-B1206). (a) Top view
of skull, (b) basal view of skull, (c)occlusal view of mandibles, (d) lateral view of skull, (e) lateral view of
mandibles.
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89 H. pulveratus TESRI-B1206 Taiwan (Matsu)

100 H. pulveratus HM540652 China
94 L H. pulveratus HM540648 Laos

60

H. savii FR856653 Italy
H. sp. HM540643 Vietnam

94

H. cadornae HM540624 Vietnam

Pipistrellus paterculus HM541270 Laos
P. abramus HM541225 Vietnam

P

0.02
& 3. FIFFIERHES DNA COl KR53 Fr BR (cytochrome oxidase subunit 1(COIl) gene, partial codes)
(657 bp) > LL neighbor-joining method (K2P model)Ft 43t H F5 fE 1 7 2 Ik iE 32 (TESRI-B1206) il /358
Hhlg Hi3R 2 Hypsugo J& B9+ Pipistrellus J& 1815 BR (Rl o [& - AiEEHCF £ bootstrap {iE (1000 X E
)
Fig. 3. Phylogenetic relationships among 8 partial sequences of the mitochondrial cytochrome oxidase
subunit 1 gene (657 bp) of Hypsugo pulveratus from Mastu (Taiwan) and other areas and the related
species. The tree was constructed using Kimura’s distance and the neighbor-joining (NJ) method.
Numerical values associated with node are those supported by bootstrap values (1000 replicates).

3 1. FHARHE 2 IARE (H. pulveratus) 8L SCERERAS 2 MR E BB S iE L » HCHEER W(g) 1P
BF MR RS 7.50g » AR E TAL TR 5.35¢ SRS R EBVILE » HEpllE a2 2MmERA
X > BE{ mm(a: F7 2006 ; b: Smith and f# 2009 ; c: Bates 2005)

Table 1. External and skull measurements (in mm) and body mass (in g) of Hypsugo pulveratus from
Mastu (Taiwan) and other areas (mean value in parentheses)

T 2 i EHGEEER  wsEA KRR A
Measurements Taiwan (Mastu) Hong Kong China Burma
HEE W 7.50 47 - 4.3-5.8 (5.0)
BHEE R SV 49.95 41-49 44-47 38.2-49.4 (43.7)
& VT 36.68 35-40 37-38 32.0-38.0 (34.4)
AT R FA 36.34 34-36 33-36 32.0-35.2 (35.0)
IR HF 7.00 - 7-8 5.5-8.0 (6.4)

HREE 12.59 - 12-14
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R 1. () B AT E 2 IR RS

PISC > BN mm(a: F7 2006 5 b: Smith and fi# 2009 ; c: Bates 2005)

F6 R A B AT RO ER AR — IR 3

B (H. pulveratus)Si STRRER A 2 S50 T B S5 B (i LU - HAEE W(g)
FREF I I 5 7.50g » SRS FPE -4 55 5.35g 5 BERE R SBWILE » HEMHIE[EES 2 2R

Table 1. (Continued) External and skull measurements (in mm) and body mass (in g) of Hypsugo

pulveratus from Mastu (Taiwan) and other areas (mean value in parentheses)

R EAHEEEA  FA T KR A
Measurements Taiwan (Mastu) Hong Kong China Burma
HHE TRA 5.93 - -

R T1B 14.72 - - 13.4-14.1 (13.8)
JHE 2R GLS 14.47 - 14-15
AR cCcL 13.32 - - 12.4-12.9
JEE S BH 6.39 - -
7LZefHE MB 7.62 - -
g s zZw 9.13 - 7-9
JEEAE BBC 6.68 - -
HE 24 POC 3.77 - -
HRAERIEE 10W 5.15 - -
%€ & ROL 6.13 - -
%REg 5K PZL 9.42 - -
JHEFER BAL 6.07 - -
R PL 6.27 - -
% L%H 5 PPL 5.04 - -
I Ejmf"ﬂrhm c-C 433 - -
AR C 0.88 - -
ERF R — Elﬁ%« M1-M3 3.42 - -
5% FE R M3-M3 6.22 - -
R FI R PN ARIEINE M3B 3.19 - -
AT — TS 1-M3 6.18 - -
FERE — HEE C-M3 5.16 - - 4.7-5.3
S VYT — FIEI1E P4-M3 4.09 - -
EEPTE — FEE i-m3 6.35 - -
TEEARE — FIE1E c-m3 5.42 - -
THEEE R MDL 10.83 - -
ik 2% RAH 3.02 - -
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2. #EHRIHHE DNA cytochrome oxidase subunit | (CO)EE 4 FE41(657 bp) L K2P #5 = % B 218 (75
)R OR B2 B0 sth [ A B e R o 338 (T B i

Table 2. Genetic distance (based on Kimura two parameter model) between the Hypsugo pulveratus
from Mastu (Taiwan) and other areas and the related species using the data of Francis et al. (2010) and
Galimberti et al. (2012)

3 Pri i 5l iRk
B C D E F G
X%  Taxon Number Locality
A H.pulveratus TESRI-B1206 Taiwan
B H.pulveratus HM540652 China  0.009
C H.pulveratus HM540648 Laos 0.020 0.022
D H. savii FR856653 Italy 0.139 0.139 0.139
E H. sp. HM540643  Vietnam 0.104 0.104 0.100 0.147
F H.cadornae HM540624 Vietnam 0.157 0.152 0.148 0.157 0.140
G P paterculus HM541270 Laos 0.168 0.168 0.168 0.189 0.180 0.176
H P abramus HM541225 Vietnam 0.197 0.192 0.193 0.181 0212 0.187 0.165

Bitd ~ £ NCBI BRI T T .2 K AR B AR BRI A e 51 &R

Appendix. Sequence data of different taxon referencing from NCBI GenBank

T Pfi ik iRk 2275 3k

No. Taxon Accession No. of NCBI Locality Reference
1 H. pulveratus HM540652 China Francis, et al. 2010
2 H. pulveratus HM540648 Laos Francis, et al. 2010
3 H. savii FR856653 Italy Galimberti, et al. 2012
4 H. sp. HM540643 Vietnam Francis, et al. 2010
5 H. cadornae HM540624 Vietnam Francis, et al. 2010
6 P. paterculus HM541270 Laos Francis, et al. 2010
7 P. abramus HM541225 Vietnam Francis, et al. 2010
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Occurrence of the Earthworm Dendrodrilus rubidus (Savigny,
1826) at High Elevations in Taiwan
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Abstract

This paper describes the lumbricid earthworm Dendrodrilus rubidus (Savigny, 1826) as a newly
recorded species in Taiwan. It was collected at the elevations of 2600-3000 m in the Central Mountain
Range. It is originated from Europe and its cosmopolitan distribution is largely due to human

transportation.
i =

RS — R B 58 S L1 T R Bk A8 5 %L #% AR B5] Dendrodrilus rubidus (Savigny,
1826) o Ho 5 JF A FA RN 2 fi il » 8 2 (F IR} (Lumbricidae) #% #k5[/& (Dendrodrilus) LA i 1] 5
WA R ERFET B A e - BV e AR B B L 2 5 AR 82 B N B IR TSR -
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Introduction

Dendrodrilus rubidus (Savigny, 1826) is a
Palearctic earthworm originated from Europe and
is globally distributed except in tropical lowlands
(Blakemore 2002). According to Gates (1972),
the presence of this wide-ranging species on
some oceanic islands such as Hawaii obviously
resulted from human introduction, and man has
been transporting D. rubidus together with plants
or soils probably for many years. All tropical
localities for which elevations were recorded
are above 4000 ft (Gates 1972). The optimal
temperature for its growth is 18°C; mortality is
high at 25°C (Gates 1972). To date on the
subtropical island of Taiwan, this earthworm
was found at elevations higher than 2500 m.

According to Lee (1985) and Hale et al. (2005),
D. rubidus is a litter dwelling (epigeic) earthworm
that deposits its cocoon near the soil surface.
Individuals of D. rubidus reared in isolation can
produce viable cocoons (Evans and Guild 1947,
Cluzeau et al. 1992). Its reproductive organs show
various stages of degeneration with spermathecae
varying from two pairs in IX-X (quadrithecal) to
absence (athecal) (Gates 1972; Blakemore 2002),

Earthworm D. rubidus from Taiwan
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and seminal vesicles from poorly developed with
abortive spermatogenesis to well-developed
showing all stages of spermatogenesis (Casellato
and Rodighiero 1972). Polyploidy, male sterility
and absence of spermathecae are common (Gates
1972). Chromosome numbers range from 34
(diploid) to 120 (hypo-octoploid) (Gates 1972).
For most parthenogenetic oligochaetes reported
so far, their eggs are produced through premeiotic
doubling of chromosomes (Christensen 1980,
1984, 1994). To date, only Dendrobaena octaedra
(Savigny) reported by Omodeo (1955) and D.
rubidus by Jaenike et al. (1982) are known to be
ameiotic parthenogens. Due to parthenogenetic
polymorphism, morphs are numerous with rubidus,
tenuis, norvegicus, and subrubicundus recognized
as four major morphs or subspecies (Blakemore
2002). Parthenogenesis is commonly recorded in
widely distributed peregrine species (Lee 1985).
It is a trait that may enhance the establishment of
new populations (Hendrix and Bohlen 2002).
This trait may facilitate reproduction at very low
densities, and may also contribute to the rapid
expansion of a population once a well-adapted
morph arrives in a particular location (Tiunov et
al. 2006).
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The following description is based on 139
preserved specimens deposited at the Taiwan
Endemic Species Research Institute, Jiji, Nantou,
Taiwan. Soil pH of the collection sites was

measured with a pH meter (Multi 350i, WTW
GmbH, Weilheim, Germany) after shaking 30 g
of soil suspended in 30 ml of ddH,O for 12 h.

Dendrodrilus rubidus (Savigny, 1826)

Enterion rubidum Savigny, 1826: 182.
Allolobophora tenuis Eisen, 1873: 44.
Allolobophora norvegica Eisen, 1873: 48.
Allolobophora subrubicunda Eisen, 1873: 51.

Helodrilus (Dendrobaena) rubidus — Michaelsen, 1900: 490.
Dendrobaena rubida — Gates, 1958: 6; 1972: 92; — Reynolds, 1973: 108; 1974: 94.

Dendrodrilus rubidus rubidus — Easton, 1983: 479.

Materials examined. —One mature (clitellate)
specimen (dissected) collected 20 October 1999
from Mt. Hohuan (elev. 3000 m) along Rt. 14A
near the border between Nantou and Hualien
counties by C. F. Tsai, S. C. Tsai, H. P. Shen, T. J.
Lin, and C. Y. Chang (coll. no. 1999-17-Shen);
115 mature specimens collected 14 September
2005 at Yakou Lodge (elev. 2700 m), Taitung
County by H. P. Chen and H. S. Fang (coll. no.
2005-31-Shen); four mature and three immature
specimens collected 16 March 2006 from the
High Altitude Experimental Station of Endemic
Species Research Institute at Mt. Hohuan by H.
H. Lin, and H. L. Chang (coll. no. 2006-1-Shen);
six mature and an immature specimens collected
17 January 2008 at the entrance of a hiking trail
to the East Peak of Mt. Hohuan (elev. 3000 m)
by T. J. Lin, R. C. Jang and M. H. Shen (coll. no.
2008-1-Shen); eight mature (one dissected) and

an immature specimens collected 27 June 2011 at
Sungyuan Lodge (elev. 2600 m), Hualien County
by D. H. Chen and C. Y. Chang (coll. no. 2011-21).

Description.—Length (clitellates) 21-43
mm, diameter 2.02-2.89 mm. Segment number
78-111. Prostomium epilobous. First dorsal
pore 5/6. Clitellum XXV-XXXI, XXVI-XXXI
or XXVI-XXXII, saddle-shaped, setae present.
Tubercula pubertatis XXVII-XXIX, XXVIII-
XXX or XXIX-XXX, occasionally absent. Setae
lumbricin (eight setae per segment), widely paired,
aa: ab: bc: c¢d = 2: 1: 2: 1. Male clefts paired in
lateral margin of XV (Fig. 1A). Female pores in
X1V, each lateral to seta b. Spermathecal pores
absent. Live worms with dark red dorsum, pale
ventrum and orange clitellum.

Septa 5/6-9/10 and 11/12 slightly thickened.
Calciferous sacs in X. Gizzard large in XVII.
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Intestine origin in XV. Esophageal hearts VII-XI.

Nephridia holoic. Spermathecae absent. Accessory
glands absent. Holandric. Seminal vesicles paired

in X1 and XII, the last pair extending to XIII (Fig.

1B), small, follicular. Ovaries in XIII. Prostate
glands absent.

Earthworm D. rubidus from Taiwan

Remarks.— According to Gates (1972), D.
rubidus inhabits in soil with pH of 5.0-6.2. It is
an acid-tolerant (pH range: 3.7-4.7) and also an
ubiquitous species (pH range: 3.7->7.0) (reviewed
by Lee 1985). In this study, the soil pH values of

Mt. Hohuan areas where this species was collected
were 6.33-7.48.

&

X;ﬁ\;’ XII
X

Fig. 1. Dendrodrilus rubidus (Savigny): A, ventral view of preclitellar and clitellar region (fp, female
pore; mp, male pore); B, dorsal view of right seminal vesicles (sv); scale bar 1 mm.
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The Genus Sagina (Caryophyllaceae) from Mt. Hehuan of Taiwan
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Abstract

The genus Sagina (Caryophyllacea) comprises 25 species worldwide, of which two have been
recorded from Taiwan. They are S. japonica (Sw.) Ohwi, a common weed found from low to high
elevations throughout the island, and S. maxima A.Gray found from medium to low elevations as well as
in coastal regions in the northern and central parts of the island. We conducted a field survey on Sagina at
Mt. Hehuan of Taiwan at elevations between 2,500 m and 3,000 m. Two weedy species were found,
namely S. japonica (Sw.) Ohwi, and S. procumbens L., the latter of which was recently naturalized in
Taiwan. This paper is a briefly description of the two species with a key to the species and their
photographs to aid identification.
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Introduction

The family Caryophyllaceae comprise 86
genera and about 2,200 species worldwide
(Bittrich 1993). Most of them are found in the
temperate regions of the northern hemisphere
with center in the Mediterranean and Iran-
Turanean regions (Bittrich 1993).

Sagina L. was first described based on the
type of S. procumbens in Linnaeus' Genera
Plantarum (1737) and later in Species Plantarum
(Linnaeus 1753). Sagina comprises approximately
25 herbaceous species in northern temperate
regions, arctic, and mountains from S to E Africa,
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Himalayas, New Guinea, and the Andes (Bittrich
1993).

In Taiwan two Sagina species have been
reported (Ying 1996). They are S. japonica (Sw.)
Ohwi and S. maxima A.Gray. We conducted a
field survey of Sagina at Mt. Hehuan at elevations
of 2,500 m to 3,000 m. Two weedy species were
found, namely S. japonica (Sw.) Ohwi and S.
procumbens L., the latter of which was recently
naturalized in Taiwan. This paper is a brief
taxonomic account of the species Sagina from
Mt. Hehuan, and provides a key to the species
and color field photographs to aid identification.

Taxonomic Treatment

Sagina L. k58
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Sagina L., Sp. PI 1: 128. 1753.
Type: Sagina procumbens L.

key to the species of the genus Sagina of Taiwan

1a. Flowers 4-merous; seeds grooved, not tuberculate

1b. Flowers 5-merous; seeds not grooved

2a. Seeds sharply tuberculate ...
2b. Seeds with linear striae, not tuberculate .........

........................................................... S. procumbens

................................................................. S. japonica
................................................. S. maxima (Fig. 3: C)

1. Sagina japonica (Sw.) Ohwi, J. Jap. Bot. 13: 438. 1937; Crow, Rhodora 80: 82. f.28. 1978; Ying, Fl.
Taiwan, ed. 2. 2: 362. pl.168. 1996. AL EL(IAEEL) Fig. 1.
Spergula japonica Sw., Ges. Naturf. Freunde Berlin Neue Schriften 3: 164-167. t.1:f. 2. 1801.
Sagina echinosperma Hayata, Icon. Pl. Formosan. 3: 39. 1913.

Description: Small herbs, perennial, plants
ca 9 cm tall. Stems cylindric, ca. 1.6 mm across,
green, glabrous. Leaves simple, opposite, sessile,
exstipulate. Blades linear, 4-12 mm long, ca. 1mm
wide, green on both surfaces, glabrous, apex acute,
base of leaf pairs fused and amplexicaul; margin
entire, veins inconspicuous. Inflorescence axillary,
solitary. Pedicels cylindric, green, slender, ca. 3-10
mm long, 0.4 mm across, the apical 1/3 white
glandular hairy. Flower buds ovoid, green, ca.
2.3 mm long, 1.3 mm across. Flowers bisexual,
rotate, white, ca. 2.5 mm across. Calyx cupulate,
green, ca. 1mm high, 1 mm across, sparsely
white glandular hairy; lobes 5, elongate-ovate,
green, 2-2.5 mm long, ca. 1.2 mm wide. Petals 5,
broadly elliptic, white, ca. 2.5 mm long, 0.8 mm
wide. Stamens 10, epipetalous. Filaments white
translucent, slender, ca. 1.2 mm long. Anthers
2-celled, light yellow, basifixed, longitudinally
dehiscing. Ovary 1, hypogynous, ellipsoid, green,
ca. 2 mm long, 1 mm across. Style sessile, stigma

5-forked, plumose. Ovules many, white, subglobose.
Fruit solitary, axillary. Carpopodium cylindric,
green, slender, ca. 11-17 mm long, lengthened
gradually, the apical 1/2 white glandular hairy.
Capsule ca. 3 mm long, 2.5 mm across; apically
5-lobed, lobes reflexed at maturity; calyx persistent,
stamens and petals persistent. Seeds many,
subglobose, ca. 0.4 mm across, blackish brown,
shining, densely tuberculate on surface (Fig. 3: A,
B).

Specimen examined:

TAIWAN. Nantou County: Renai Township,
Mt. Hehuan, skiing field, 11 July 2012, T. W. Hsu
17545 (TAIE); Hualien County: Hsiulin Township,
Mt. Hehuan, 6 August 2006, C. H. Chen 7385
(TNM).

Distribution and notes: East Asia. A common
weed from low to high elevations throughout the
island (Ying 1996).
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2. Sagina procumbens L., Sp. PI. 1; 128. 1753; Mizushima, J. Jap. Bot. 35: 193. 1960; Crow, Rhodora 80:

42. f. 11. 1978 MMEARLE  Fig. 2.

Alsine procumbens (L.) Crantz, Inst. Rei Herb. 2: 404. 1766.

Description: Small herbs, perennial, plants
ca. 7 cm tall. Stems ascending or procumbent,
cylindric, green, slender and glabrous. Leaves
simple, opposite, sessile, estipulate. Blades linear,
ca. 5-7 mm long, ca. 0.8 mm wide, green and
glabrous on both surfaces, apex acute, base
amplexicaul, margin entire, nerves inconspicuous.
Inflorescences solitary, terminal or axillary.
Pedicels cylindric, ca. 7 mm long, green, slender,
glabrous, ebracteate. Flower buds ellipsoid,
green, ca. 1.6 mm long, 0.9 mm across. Flowers
bisexual, cruciform. Calyx 4-lobed, lobes elliptic,
green, ca. 1.6 mm long, 0.9 mm wide. Petals
absent or 1-3, elliptic, minute, white translucent,
ca. 0.5 mm long, 0.3 mm wide. Stamens 4.
Filaments white translucent, slender, ca. 0.7 mm
long. Anthers 2-celled, whitish, longitudinally
dehiscing, basifixed. Pedicel recurved after
anthesis, erect in fruit, slender. Ovary 1, globose,
hypogynous. Style sessile. Stigma 4-forked,
plumose. Placentation free-central, Ovules
numerous. Capsules ovoid, ca. 2 mm high, 1.6
mm across; calyx, stamens and stigma persistent.
Carpopodium cylindric, green, glabrous, slender.
Seeds numerous, irregularly, blackish brown, ca.
4 mm long, 3 mm across, irregularly reticulately
rivulose (Fig. 3: D-F).

Specimen examined:
TAIWAN. Nantou County: Renai Township,

Mt. Hehuan, Provincial Road 14A, 36.5 Km, 11
July 2012, T. W. Hsu 17552 (TAIE).

Distribution and notes: Nearly cosmopolitan;
entire Europe northwards reaching the northernmost
Norway and Iceland east to the central Siberia and
the Himalayas, north Africa, North America, south
Greeland (Mizushima 1960); widely introduced
in the southern hemisphere, eastern Asia (Crow
1978), and in north Japan (Mizushima 1960). It
has become naturalised in temperate regions and
is invasive in some sub-Antarctic islands. It forms
dense mats, threatening the integrity of terrestrial
ecosystems. Once it becomes established it can
be difficult to eradicate due to its persistence in
the seed bank (Global Invasive Species Database
2008). In Mt. Hehuan it was found around parking
areas. The finding of the species represents a new
addition to the naturalized plant list in Taiwan.
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Fig. 1. Sagina japonica (Sw.) Ohwi (A, habit; B, branches and flower; C, seeds).
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Fig. 2. Sagina procumbens L. (A, habit; B, branches; C, flower).
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Fig. 3. SEM photographs of Sagina seeds. (A, B, S. japonica (Sw.) Ohwi; C, S. maxima A.Gray; D, E, F,
S. procumbens L.).
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Polytrias indica (Houtt.) Veldkamp, a Newly Naturalized
Grass in Taiwan
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Abstract

A newly naturalized species, Polytrias indica (Houtt.) Veldkamp, was found in southern Taiwan with
the earliest collection made in 2002. It is closely related to the genus Eulalia Kunth. Several specimens of
P. indica in Taiwan’s herbaria were misidentified as Eulalia leschenaultiana (Decne.) Ohwi. Nevertheless,
P. indica is distinguishable by its unusual arrangement of three spikelets, two of which are sessile and one

pedicellate on the node. This paper provides a description of this newly naturalized species with a line
drawing for identification.
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Introduction

Poaceae is one of the largest families of
vascular plants in Taiwan as well as the world.
According to the second edition of Flora of
Taiwan (Hsu 2000), the species of Andropogoneae
of Poaceae in Taiwan have spikelets paired
on the nodes of inflorescence axis with the
exception of Chrysopogon aciculatus (Retz.)
Trin., which has three spikelets, one sessile and
two pedicellate on a node. Recently, a newly
naturalized species of Andropogoneae, Polytrias
indica (Houtt.) Veldkamp, was found in southern
Taiwan, and the earliest collection was made in
2002. The genus Polytrias Hack. is monotypic
and is widely distributed throughout Myanmar,

Accepted: March 04, 2013
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Vietnam, Indonesia, Malaysia, southern China,
the Philippines, New Guinea, tropical North and
East Australia (Clayton and Renvoize 1986;
Watson and Dallwitz 1992; Chen and Phillips
2006). It is closely related to the genus Eulalia
Kunth (Clayton and Renvoize 1986; Veldkamp
1991). In fact, some specimens of P. indica
preserved in Taiwan’s herbaria were usually
misidentified as Eulalia leschenaultiana (Decne.)
Ohwi. Nevertheless, we can easily distinguish
them by the diagnostic characters of spikelet
arrangement of P. indica (Clayton and Renvoize
1986), which has three spikelets on one node.
Specifically, two spikelets are sessile and one
pedicellate. This paper provides a description of
P. indica with its line drawing for identification.

Taxonomic Treatment
Polytrias indica (Houtt.) Veldkamp, Blumea 36: 180. 1991; Chen & Phillips in Chen et al. (eds.), Fl.

China 22: 593. 2006.

B 75 (Figure 1)

Phleum indicum Houtt., Nat. Hist. 11, 13: 198. t. 90, f. 2. 1782. --- Type: Hb. Houttuyn s.n. (G, holo)
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2cm: A
1 mm: C = 1 mm: D, E Nt
1 mm: F2

— 0.5 mm: B

1 mm: F1, H, |

—— 1mmG

Fig.1. A, habit; B, joint of leaf sheath and leaf blade; C, part of raceme; D, lower glume; E, upper glume;
F, upper lemma with awn; G, upper palea; H, anther; I, pistil.
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Perennials, mat-forming or stoloniferous,
culms decumbent, rooting from lower nodes,
slender, 10-30 cm tall, glabrous, culm nodes
glabrous. Leaf sheaths shorter than internodes,
surface glabrous, outer margins glabrous; joint
between sheath and blade glabrous; ligule a
ciliolate membrane, 0.5-1 mm long; blades linear,
flat, 2-5 cm long, 2-4 mm wide, margins scabrous,
apex acuminate, surface moderately pilose on
both sides. Inflorescence a single raceme, 2-5 cm
long; rachis fragile, internodes linear, 2-2.5 mm
long, pedicels linear, flattened, 2 mm long,
shorter than spikelets, ciliate. Spikelets bisexual,
grouped, 2 sessile and 1 pedicellate at each node,
pedicellate one subequal to the sessile ones,
dorsally compressed, oblong, 3-3.5 mm long.
Lower floret absent, upper floret fertile. Lower
glume oblong, 3-3.5 mm long, chartaceous,
dorsally flat; 4-veined, 2-keeled, surface pilose
below the middle, usually extending slightly
beyond apex; apex truncate, ciliate; awnless.
Upper glume oblong, 3-3.5 mm long, chartaceous,
1 to 3-veined, midvein keeled, surface pubescent
below the middle, apex truncate, ciliate, awnless.
Upper lemma ovate or oblong, 1 mm long, surface
smooth, apex 2-toothed, tipped with hairs, awned,
awn from a sinus, 8-12 mm long, column twisted.
Upper palea oblong, 1-1.2 mm long, hyaline.
Anthers 3, 2-2.5 mm long.

Distribution: Myanmar, Vietnam, Indonesia,
Malaysia, southeastern China, the Philippines,

New Guinea, tropical North and East Australia.

Habitat: Grassy places on mountain slopes,

Polytrias indica in Taiwan

grassy spaces, lawns, wastelands, roadsides;
introduced in many other countries as lawn grass.

Taiwan specimen examined:

KAOHSIUNG: Niaosung Wetland Park,
Ku 1672, Dec. 24, 2002 (TNM); Niaosung,
Jung 2321, Feb. 04, 2008 (TAIF). PINGTUNG:
Chienfeng Park, Yang 42767, Jan. 4, 2009 (PPI);
Juikuang Park, Chen 6930, Dec. 22, 2011 (TAIE).
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