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Spatial Use of Conifers by Five Alpine Forest Birdsin
Taroko National Park, Taiwan
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Abstract

Foraging niches of five alpine forest birds on conifers were investigated with a systematic recording
method in the Dayulin area of the Taroko National Park, Taiwan, November 1991 to February 1992.
Eurasian nuthatch (Sitta europaea) was found to forage on trunks and main branches in the inner zone
of thetrees. Coal tit (Parusater) was mostly on needles and twigs around the fringes. Both green-backed
tit (Parus monticolus) and red-headed tit (Aegithal os concinnus) were frequently on twigs and branches;
but the former tended to use more extensively in the middle and outer zones of the crown. Taiwanese
firecrest (Regulus goodfellowi) was the most generalistic forager, using almost the whole crown. In the
non-breeding season, these five specieslived in coniferousforests, and usually foraged in compact flocks
of mixed-species. The differencesin their foraging niches might be resulted from resource partitioning

to increase resources utilization.

Bl = 11 ~ JOE R ~ RIEIS ~ REITR ~ (I

Key words: tit, Taiwanese firecrest, Eurasian nuthatch, foraging behavior, niche
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Division

Green-backed tit

Coal tit

USSR e 2 22 IR

8 (tip) » BIEFIEAs Y ik 6 o

Taiwanese firecrest

Red-headed tit

1. GH3ERH oy 1G] S 51 = 1 AR MRS ST % o I 2 R I » R s B 20R 3% S A K 30%
f 52 B Bk H B AE R [t - 1T 8 [ B 3 7 K 17 20% -
Fig. 1. Eight tree zones of a conifer foraged by five alpine forest birds (dark areas, foraging frequency

>30%; gray areas, >20%).

# L GO SRR TES R R AIE R WY AL BE” FrCERAY 22 F R I

Table 1. The spatial characteristic of the four-digit number used in recording foraging site of birdsin a

conifer
Category Four-digit number Spatial characteristic
Vertical zone 1--- Low stratum
2--- Middle stratum
3--- Upper stratum
4--- Top stratum
4322 Tip
Horizonta zone -1-- Inner part
-2-- Middle part
-3-- Outer part
-322 Fringe (Middle and Upper)
4022 Fringe (Top)
Tree part - 000 Trunk
--00 Branch
---0 Twig
---1 Needled twig
---2 Needles
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O Lower stratum Middle stratum Upper stratum W Top stratum

1.00 ¢

080 F

060

040

Relative frequency

020 F

0.00

Eurasian nuthatch Coal tit Green-backed tit Taiwanese firecrest Red-headed tit
(B94) (1833) (138) (1294) (554)

Bird species

2.5 1 =R AR PR RS B A B BE R & S BT g R R LR > % R R B R IEFE ol A o
Fig. 2. Relative foraging frequencies of four vertical zones of a conifer by the five alpine forest birds
(sample sizes in parentheses).

& lnner part @ Middle part B Outer part

Red-headed tit % %

Taiwanese firecrest

Green-backed tit

Bird species

Coal tit

Eurasian nuthatch

000 010 020 030 040 050 060 070 080 090 1.00
Relative frequency
3. 51 =5 Vi AL AR PR S B B BE A 25 PO S i R I EL ) > % RS R 5% R B T e 2
Fig. 3. Relative foraging frequencies of three horizontal zones of a conifer by five alpine forest birds
(sample sizes same as those in Fig. 2).
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Red-headed tit

Taiwanese firecrest

Green-backed tit

Bird species

Coal tit

Furasian nuthatch

OTrunk

g Branch B Twig

B MNeedle

000 0.10 020

030

040 050 060
Relative frequency

070

0.80

4.5 T (e Vi PAC AR VRS A S SRS & AR T R R T BB - % IR AR R B Rl ] 2 -
Fig. 4. Relative foraging frequencies of different tree parts of a conifer by the five alpine forest birds
(sample sizes same as those in Fig. 2).

0.90

1.00

2. 5 AR RS R BT TR 2 S T R~ IS R BB AR B B R AR (2 AL T -
G AN < -2 > 2 .2 771
Table 2. Standardized residuals of foraging frequencies of the five alpine forest birds recorded in vertical
zones, horizontal zones and different tree parts of conifers, and values showed only for those cells with
standardized residual <-2 or >2

Vertical zones Horizontal zones Tree parts
. . Sample

Bird species size

Low Middle Upper  Top Inner  Middle Outer Trunk Branch Twig Needle
Eurasian nuthatch 694 261 595 2091 -517 -1352 3395 488 -931 -14.28
Codl tit 1633 265 -3.36 282 -11.93 10.32 -10.39 -6.24 10.60
Green-backed tit 138 -291 -2.93 324 -3.59 3.37 -2.28
Taiwanese firecrest 1294 -550 293 -525 -8.92 3.33
Red-headed tit 554  2.38 487 -540 -3.90 355 -3.09 -474 497 512 -6.17
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Fig. 5. A graphic illustration of spatial segregation of foraging sitesin a conifer by the five alpine forest

birds (blocks, foraging frequencies= 75%).
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Abstract

We found three nests of the Himalaya wood owl (Strix newarensis) in deciduous forests in the
Central Mountain Ranges of Taiwan at the elevations of 900-2,600m, March 1996, February 2003 and
March 2004. Each nest had 1 or 2 eggs. After hatching owlets stayed in the nests for 25.3+2.5 days, and
then left the nests but remained in their natal areas (about 1,000m in diameter) for 4-5 months. Male and
female owls played different roles in the parental care. Female incubated the eggs, kept owlets warm
and manipulated food to feed the owlets for about two weeks after hatching, while male provided food
to the female and owlets, and guarded the nest nearby. With increasing in the appetite of the owlets as
they rapidly grew, the femal e left the nest for hunting, and her hunting period and distance became longer
and farther with time. During this period both parents provided food for the owlets, but female provided
more and larger prey than did by male. The major prey items fed by the parents to the owlets were
mammals, of which large flying squirrels was the major food item (81.8%). There were three hunting
behaviors of the adult owls: 1) sit and wait at low sites, 2) track and hunt at high sites, and 3) stand at
tree holes.
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Table 1. Habitat types (%) around the three nest sites Cuifeng, Dahsuenshan and Pinglin of Himalaya

wood owls (elevations in parentheses)

Nest sites

Habitat types Cuifeng Dahsuenshan Pinglin

(2,350m) (2,650m) (918m)
Primary and secondary forests 81 76 54
Artificial forest 11 21 18
Orchards 6 2 1
Tea plantations 8
Rivers 5
Roads 1 1 2
Buildings 1 5

=~ B BRI o MEESELNERIR LR 18 £ 21

3B RIS B » Hrh AW E
YLK > FHot—BA 2800 (GACEEHE) - 3 &
RIREWEH LEHS - HbF 18I0 (BALrF
FR) ASA R R i 2 HT > B 2L - (HAGR
SEEMA - MEHLE - N RELE 7 A
53<45mm - i & 539 o Hy S EER A IEGE 2 DAL
—ZBAG - DR RS R E U R LI - 2
YR ER 7 72 M 55 £ 35 » ME5S F K A 31 o
g - A RN TSR MENTTR » 2R
SRR L hr & R ETEER 2 SO o DR IEEMERS
Gh s - R R R MEBR DN - L5553 BIAE
4H10H (Fg) ~3H 21 H (RZEIL) #4H
2 H (VFHK) AL - REUE=H P M RZEY A
RIRT o MESSTELNERIR LR 9 & 15 RN fF(E

2 2. B 15 RLAEARGE IE 5 BESE S A 17 75 SO IR L

K (#) 35HK) » Bk 1 ERE LA T AR e S
W HERR RS > HERE LSS T T - 1
W — O B R YRR Y SBR L% 13
F 17 K[ > ZAike iSRRG 'Y scha
WESS - BB - RV R BT R MERS &

IESSEL D SE AR - BE8 3 BIES HS5 H (32
i) ~ 4 H 18 H CRE L) B4 A 25 1 (VFHK) B
P SRAL OF SR [E B A9 - (R B iy
R [l KAtk 23 £ 28 K - S SHEEHE -

I E AR E R 3 i Z R - R

FSERE - RBLRE BEIIRS B2 lli A~ e S B 456

A DUANE (T A E B S i Frg i 2% 87 £ 145
K (HhEEWHERIEH) (£ 2) -

Table 2. Durations and behaviors of maternal care of the Himalayawood owls observed at the three nest

sites
Duration of Female first Female left the Duration of
. female keeping  brought food to Nestling period follow-up
Nest sites nest (days after X
owletswarm after owlets (days after hatching) (days) observation
hatching (days) hatching) 9 (days)
Cuifeng 9 13 21 25 112
Dahsuenshan 13 14 18 28 145
Pinglin 15 17 20 23 87
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Fig. 1. Feather coloration of the Himalaya wood owlet just fledged (A), and about a month (B), two
months (C), three months (D), and four months (E) after fledging.
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Fe 17.9%;52 ft 1 Hr S p RE A o a] HEas Y P il
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T §& §f, (Petaurista alborufus lena) Ei il Ji#
(Melogal e moschata subaurantiaca) i 4: ¥ & 15
KA 1,0009 » 230 E SRS A G EE -
OEMI > PRERAT ] F R AR (> 1,0000)
) B (M IR AN AH [ > 55 2 [l R AU Y)
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NG M55 B2 ISR - SR HEHY B IR AL
FEAER RS/ NS R R B i - R B AR TR (BE
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Table 3. Species and numbers of prey items provided by males to females during the incubation periods

at the three nests

or ) Nest sites
ecies
¥ Cuifeng Dahsuenshan Pinglin
Mammals
Rats and mice
Niviventer formosae 8 4
Niviventer coxingi 1 5
Apodemus semotus 14 1
Mouse (unidentified) 2 1
Shrews (unidentified) 1
Tree squirrel
Callosciurus erythraeus 1
Birds
Hypsi petes leucocephal us 1
Megalaima nuchalis 1
Myiomela leucura 1
Bird (unidentified) 1 6 11
Frog (unidentified) 1
Total 26 23 21
Number of days observed 19 24 16
Number of preys delivery per day 1.37 0.96 131
WY~ T d %

WFFEiArE - RIS B S RITE -
— 1 52 5E BhEE R (sit and walt) > SRS AE AR
{REEAUREA b > SERHS Y Sth T TR ER RE B2 1T
> EfEITRRE EMERIERE > 2k
wRA—EHETE o A 21 RevkdEk o
THEEEEE - MEBRIEERBIAR R - 7
PEERE PEITHIRES - ERE —FAMWIETT
B FRFERITIRE » S8 EE B BIRE R E i
£ FEECRE > (ETHESE BB | RE
e - B =HEHETBEUE M NE2
BAENEAAE L o MBS LR B E MR © 8
EETER R ABNAA » — BRERATA
FRAE & 7RI ) 150 i B2 B8 A i 1% 7 R A 5%
RERR o B8 —HEAIEE MM BT R E R EEE
1 o

I RLHE M OSE B B0 B — F R B IS 1Y B
G BYSEEEER ZUE R A A4 > B
SENRE MR ETLUE 4EH - RitfE—
R EERIHEMERH B RE 8 ~ OfE A »
BEEEX - MR RAEE RSBV 5
GRS - USRI B AR ERAE - 2
EE L WRIRE - RI R | BN
2 A B A BEAE Y SR (Mccann and Kemp 1994;
Overskaug and Bolstad 1999; Dekker and Taylor
2005) o f: - B i B¢ o - B i SRS 52 7l R 1Bk
TR REEFRBRVIRGRE
T R TR GE IR R I R 2R EL B RSB R
1 > H Rl 4 2 6 R KBS O T A B D Bl B
TFERIER BRI » RS i o fin B2 %G
IBRGR » &Ll AR AT ER BT H A -
DU S50 68 e 1 e il . o
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Table 4. Numbers and biomass of prey items provided by parents of the Himalaya wood owl to their
owlets at the three nest sites

Prey itemms Average Male Female
biomass(9)  Number (%) Biomass(%) Number (%) Biomass (%)
Mammals
Flying squirrels
Petaurista petaurista grandis 1295 4(5.3) 5180 (26.8) 12 (21.4) 15540 (54.9)
Petaurista alborufus lena 1522 5(6.7) 7610 (39.4) 7 (12.5) 10654 (37.6)
Belomys pearsoni kaleensis 217 227 434 (2.2) 1(1.8) 217 (0.8)
Tree squirrels
Callosciurus erythraeus 230 7(9.3) 1610 (8.3) 3(5.4) 690 (2.4)
Dremomys pernyi owstoni 218 1(1.3) 218(1.1) 1(1.8) 218 (0.8)
Tamiops maritimus formosanus 75 1(1.3) 75 (0.4)
Rats and mice
Niviventer coxingi 82 5(6.7) 410(2.1) 4(7.2) 328(1.2)
Niviventer formosae 95 7(9.3) 665 (3.4) 3(54) 285 (1.0
Apodemus semotus 38 13(17.3) 494 (2.6) 2(3.6) 76 (0.3)
Mouse (unidentified) 2(2.7) 1(1.8)
Shrews (unidentified) 1(1.8)
Weasel
Mustela sibirica taivana 495 1(1.3) 495 (2.6)
Ferret badger
Melogale moschata subaurantiaca 1120 1(1.3) 1120 (5.8)
Birds
Bambusicola thoracica 250 1(1.3) 250 (1.3)
Columba pulchricollis 220 1(1.3) 220(1.1)
Dentrocopos leucotos 95 1(1.3) 95 (0.5)
Otus spilocephalus 80 3(4.0 240 (1.2) 1(1.8) 80 (0.3)
Glaucidium brodiei 70 1(1.3) 70 (0.4)
Parus monticolus 20 1(1.3) 20(0.2)
Bird (unidentified) 8(10.7) 3(5.4)
Reptiles
Japalura sp. 15 1(1.3) 15(0.1)
Frogs
Bufo bankorensis 22 10 (17.9) 220 (0.8)
Buergeria robustus 13 5(6.7) 65 (0.3)
Rana swinhoana 15 1(1.3) 15(0.2) 1(1.8) 15(0.2)
Frog (unidentified) 1(1.3) 5(8.9)
Insects
Stag beetles Lucanidae 5 1(1.3) 5(<0.1)
Beetles Coleoptera 5 1(1.3) 5(<0.1) 1(1.8) 5(<0.1)

Total 75 19311 56 28328
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= B ALHER G 2 8 i d Y RSD (reversed
sexual dimorphism) & & - fRiE & & 5 57 B
KUGIE AN BEIER » 2 HALHEMERIESS
71458 i ) 1,359.50 (SD=89.6, n=13) » HEHE7F
178 # R 955.99 (SD=81.6, n=9) - MEIEHARA R
12 eSS (t=10.8, p<0.01)  H Fij 5 i i itk #E 14 2
RERYIRER £ 2% (1) B EYEIR FryEiS
(L5 FE B G I e < ] - B BB AT 4 & H
R R A AR SRR NE
) s (2) BGERE B M €1/ 73 T (Hedrick and
Temeles 1989; Sunde et al. 2003) - £ E¥EH
R o SEIRBAENE A 1A FE IR A R IR
Rg o HEtBIEIM S - MELESRAS RIS E K/ VR
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HARH S SRS - BB S HERE R &
H R At E B B EEE YR EY) - 2% 0 b
E NS EYTORIGIN - AR S AT LU
IV KHIRY) > LU 2 9055 2 B B ERRINE 4
YIHEAHHE B (Durant et al. 2004) o {E#%%
SRR > [EWRYNE L0585 2 H A LIAT » MR B E
JEON ~ BELNERIRE ~ BHEEY) » FEFEHR
BT o MRS B BYIRI G S BB -
SNERRD 2B ORI > MESE A SR o BUASIR
LTt ENGE 128 —{E {EER Ay AT EME -

A G R 1T H R I 565 4t R M 55 W) 2 5 B
HRIMERESR IR LSS B Y » B0 L PSR
VIR » 1A B M 1k M k) B i LA A
FHIR] > 3872 IR I DI HA R B 55 & B2 IR 52
TAEH PR ERIMESS > R U 2 BN
RS » 110 k55 15 81 7 LR S B (300G 55
IR A 2 R T - K] L B 553 R s 3 P e
s B SR - MR IR - MESRE(E
O LR REYNEITEM - 2% eSS
BRI AT DUBER ISR T R IREE RSN B R L
Bl - SR AEYEMS > 18 AP
1648 2 £/ VU PLAR ~ /A RS R B » [T
B AR RY AV R E (RS - (HIEAREUHEE
K% o FFARRIMTE#E LR AR ML sy L]
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A RE TR S HLAL 55 B B DU BE AR 2R Y U7
XAREE =P T] -

KAVRE 2 2 H AL HE MR SR B IR A =
ZHIRVIARIR » SRR IRRE T S 5 2R R
A o SEYNHERIBEREFRES (Strix occidentalis)
B R IRMRRRAE 2T > SR IR 5 G B AR
FEVEADE = (Carey etal. 1992) - BERLFREG A &
WM T BT ERIR R 75 0K > 1580 5 IR R HEAK SR
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—HMES AT R AR R B > Bl &AM R
FERUAG R » AT UL R T HE fh R AR e R i -
SRIM > B IRATE DU B A 1L 6 > BER
R Hr B SRR BT R - AR IRARA TR
o IR ARSE E REARA M R AR B - ¥
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I E K - RAERKREH & L > BRik
A S AR IR o BERHY A R ARIE I
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i 1578 Z AT (trophic niche) JH .2 AR
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f Hf B 4F J5k 7 2 B8 (Kriger and Lindstrém
2001; Kauffman et al. 2004; Rutz et al. 2006) -
22 BRI BC AN SO AN R > E BRI = b
BEWEEEYER (Dawson et al. 1987; Johnson
1992; Robinson 2001) - & E#GH %5 B )& »
RALARARZ D B > F BRI B HL
182 bt oz 50 S A JEIR 308 5 S » 365 O A KPR 55 S
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B L1l (Monopylephorus limosus) j& —fifi 2E ¥ B2 52 £ /0 i KRR ALK AR SRR A - Ay $R5T
B FL | 2 A B 25 1) B2 Tl P O AU - BF OMR SR B R R IR R 5 3.420.9 cm > HLONi < 1 &
YRERS O flel » 2 HI AT 19l » FIIPR{ELS 0.35+0.05 mm 5 4% DI B B 8 =i 25+2°C iy g (L 28
XE 86 06 » 9 K Al H A A wsI s e it > RAE 1R A2 Sh i R ISR R A 3.5 mm - i # 90 K AT ATk
R B AR GERE S < P AIE S - LG SR B B ALl g A e R LR AR 1 o R EOE AU A R
1 o BELFL G| e R 1 G S R OK S 15 ppt Z IR 15K B LR EF Ob A Oy A0 K B AR 8
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Abstract

Monopylephorus limosus is a large tubificid oligochaete with little known. This study was
intended to investigate its reproductive biology and salinity tolerance under laboratory conditions.
The experimental worms collected from fields were 3.4+0.9 cm in length. At temperatures of 25+2°C,
numbers of eggs produced per cocoon ranged from 1-19 with an average of 9 eggs. They took 9 days
to hatch at a hatching rate of 86%. The 1-day-old hatchlings were about 3.5 mm in length and took
about 90 days to reach reproductive maturity. M. limosus has a short life cycle but high reproductive

potential. Its maximum salinity tolerance under laboratory condition was 15 ppt, corresponding to

that found in fields.

BRG] ¢ BALg ~ A5E o~ B %

Key words: Monopylephorus limosus, reproduction, salinity tolerance
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(Tubifex tubifex) £ {24 » 1M K5 (Aulodrilus
sp.) HIl % HEBR S i 205 Gepg K ek (4255 1998)

1T B be BR R B R A B A > 1992 - Hi iy 5
PR 1B AE YT - RF B s ) 71 5 5 R 075 4%
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Fig. 1. Monopylephoruslimosus: A, external view;
B, SEM of head portion (first 5 segments).
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Fig. 2. SEM of Monopylephoruslimosus: A, sper-
mathecal pore at segment X; B, male pole at
segment XI.
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Fig. 3. SEM of setae of Monopylephorus limosus: A, simple-pointed setae in a bundle at segment |1 ;

B, bifid setae.
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el 4. B LUl 2 OUREIERE « A, BP9LEE 5 B, B
BRE R AEY -

Fig. 4. Cocoons of Monopylephorus limosus
attached on a field substrate (A) and on an agar
plate in the laboratory (B).
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7. BALIIS S EE R T 2 AFIGER o (RN [FF RN A R > p<0.05) -
Fig. 7. Survival rates of Monopylephorus limosus exposed to five salinity regimes (different letters a, b

and c indicating the significant difference at 5% level).
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Cannibalism of Mother Taiwanese Macague (Macaca
cyclopis) on Infant Corpse at Mt. Chai
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Abstract

In our regular tracking on agroup of Taiwanese macaque (Macaca cyclopis) at Mt. Chai, we observed
cannibalism of a mother macaque on her infant corpse after she carried it around for one and half days.
She tore off skin of the corpse with her teeth and consumed the flesh of the chest and abdomen for 69
min. During this period four other monkeys of the group crowded around her, and even one of them took
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asmell at the corpse. When the al pha male approached her, she carried the carcass away to avoid him.
The infant corpse-eating behavior of the mother and the attention she drew among other members of the
group suggested that the infant corpse was considered as food. The occurrence of such cannibalistic

behavior might be resulted from damaging impacts of human activities on the primate habit and habitat.

BB+ LS £ EPRA SR el

Key words: cannibalism, corpse-eating, Macaca cyclopis, Mt. Chai
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1. RMfR B SR R 1
Fig. 1. Mother and the dead infant.
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Fig. 2. The infant corpse.
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3. BEIR A O e g B2 R e R R AR -
Fig. 3. Mother torn off the skin of theinfant corpse Fig. 4. Mother turned over the skin of the infant
with teeth.
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corpse and squeezed flesh out for consumption.
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5. FHRIZ e8I FE iR S
Fig. 5. Vigilance of mother at eating the infant
corpse.

6. N B A e e o

Fig. 6. Discarded remains of infant corpse.
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Cognitions and Behavior of Some Kaohsiung City Residents
on Acquisition and Abandonment of Exotic Pets
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Abstract
This study investigated cognitions and behavior of some Kaohsiung City residents on acquisition

and abandonment of exotic pets, by interviewing visitors at the Kaohsiung Museum of Fine Arts on 26

and 27 March 2006. Results showed that most of the people acquired exotic pets due to their personal
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curiosity with an assumption that these animals are easy to be taken care of. Most of the pet owners had
college education and were at the ages of 25 to 34 years. They acquired their pets mainly through aquarium
shops or other pet shops. These pets consisted wide varieties of exotic species, including some of
dangerous, aggressive animalsin the world. Many of the species have established their natural populations
in the rural areas. About one third of the interviewees admitted that they released their petsin the past
for the humane purpose or their religious beliefs, and over the one fifth said that they would “release”

themin the futureif they would not want them. Among the demographic variabl es of the sample popul ation,
religious beliefs was found to be the strongest motivation for releasing pets to nature, particularly for
those with Buddhism belief. Accordingly, it isrecommended 1) to set up rigorous management regul ations
for importing and marketing exotic animals, 2) to enhance public education for awareness of the issue,
3) to prohibit commercial and religious massive humane animal-release activities, and 4) to encourage

the establishment of pet animal exchange channels.
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Table 1. Demographic characteristics of the sample population

Demographic characteristics Frequencies Percent
Genders Male 84 43.3
Female 110 56.7
Ages Under 24 36 18.6
25-34 62 320
35-44 61 314
45-54 29 14.9
55 or over 6 31
Education Elementary school or less 6 31
Junior high school 9 46
Senior high school 47 24.2
College 132 68.0
Monthly family incomes Under 40,000 59 304
(NT$) 40,000-59,999 53 27.3
60,000-89,999 34 175
90,000 or over 48 24.7
Religions Taoism 46 237
Buddhism 63 325
Protestantism 28 144
Catholicism 4 21
No religion 50 25.8
Others 3 15

(24%) ~ TH:Ath | KHEEY) (20%) Al ERE (12%) -
Frral T HEAth ) MRIERIIERM B EREHE »
1M H 323/ & [ A R B ey AR > N e i
B HEVEBIE S KA~ 5 &L~
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VIR K % B b ~ SR SE SRR AT Y §EY) -
B4 R (Apistogramma sp.) ~ il #4 (Dasyatis
navarrae) ~ K % E (Ramphastidae: species
unknown) Eid &k E M7 (Lguanaiguana) £ - {Hth
HREEEUSH BN » BIA0EIE (Liopeltismajor) ~
4K (Testudinidae) ~ 4§k (Geochelonenigra) -
IR (fox) ~ 57 (marten) Bil B B2 EHY) - 4]

gigie (Eunectes murinus) ~ fifi £ (Crocodylidae)
o

B SRV AR - B % 2 2K H K R B
(58%) 5 HRE AN KA (38%) i BEY) L E
i) (29%) (5% 2) ° i& AT REE HI 2 323 I % il
FOKIGERAREY) > LLBOR A 7K R B DR 5 g1 510 T
AR HA AR AR EEY) - BEVIR AR RN SZ 3+
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A E R K I EE (44%) ~ BIAREF I (40%) K &
HEGS (20%) - 312 RUBRRE S (LI B SR 7
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Table 2. Acquisition sources of exotic pets

47

Sources Frequencies! Percent?2
Aquarium shops 112 57.7
Gifts from friends 74 38.1
Pet shops 57 294
Captured from the wild 10 5.2
Exchange with other people 2 1.0
Websites 2 1.0

1 Dueto multi-answersto the questionnaire from each of the interviewees, thetotal frequency was 257 higher than 194,

the total number of interviewees.

2 Percentages were computed with 194 as the denominator.

% 3. HEW) B E AN BA & AR

Table 3. Information sources of raising exotic pets

Sources Frequencies! Percent?2
Aquarium shops 86 443
Relatives or friends 79 40.7
Books or magazines 57 294
Learning by oneself 51 26.3
Pet shops 36 18.6
Websites 33 17.0
Veterinarians 12 6.2
Other sources 4 2.1

1 Due to multi-answers to the questionnaire from each of the interviewees, the total frequency was 358, higher than

194, the total number of interviewees.

2 Percentages were computed with 194 as the denominator.
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Table 4. Pet species reported to be released by intervieweest

Categories Species

Actinopterygii

Poecilia reticulate, Cichlasoma sp., Liposarcus multiradiatus hancock, Pomacanthus

imperator, Carassius auratus, Osteoglossum bicirrhosum, Channa maculate
Aves Lonchura maja, Garrulax canorus, Gracula religiosa, Zosterops japonica

Crustacea Procambarus clarkia

Gastropoda Pomacea canaliculata
Reptilia Pseudemys scripta elegans
Amphibia Rana catesbeiana
Mammalia Mesocricetus auratus

1 The list excludes those species whose names were forgotten or unable to be identified (including all insect species)

by interviewees.

=~ HEFmACAT
(—) ANHBIEHSEREE P E
FEHIBR R £ e THAh ) 38 2 AR D
WIZa & A% » 3 Lo S ER AN A3 I A ik
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MR E B 3 # T i AR L] (15% ) 7%

5 FHEMEAEHRETRITE

p<0.02) - thit &S M523 & G RER L
{5 (20%, p< 0.06) = It4} » BE L MAHE
W RELUERAG BEERI LLBI (279%) L
LLUT & AR ELBT (13%) & > x2 (1, n=194)
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Table 5. Numbers of intervieweesintended to release their petsin different religion and education groups

Groups . Number of interviewees Number of interviewees Percentage
intended to release pets (A) (B) (A x100/B)
Religions
Taoism 7 46 15.2
Buddhism 23 63 36.5
Protestantism 1 2 28 7.1
No religion 10 50 20.0
Education
Under College 8 62 12.9

1 Four Catholics and 3 people of other religions were excluded from this table, owing to their small sample sizes.
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A New Record of the Octochaetid Earthworm Dichogaster
affinis (Michaelsen, 1890) from the Centro-western Taiwan
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Abstract

This paper describes the octochaetid earthworm Dichogaster affinis (Michaelsen, 1890) as a new
record from the centro-western Taiwan. It is a small earthworm with two gizzards, belonging to the
family Octochaetidae. D. affinis is quadriprostatic and has a pair of female pores in X1V and genital
markingsin 7/8-9/10. It is easily distinguishable from other two congeneric speciesin Taiwan, Dichogaster
saliens (Beddard, 1892) that is biprostatic and Dichogaster bolaui (Michaelsen, 1891) that is quadriprostatic
but has a single female pore and no genital marking. Occurrence of D. affinisin Taiwan reported herein
constitutes the island as the northernmost range of this cosmopolitan speciesin East Asia.
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Introduction

Dichogaster affinis (Michaelsen, 1890) isa
cosmopolitan earthworm widely distributed in the
tropical and temperate regions around the world
(Easton 1984). It has been reported from India
(Stephenson 1917; Gates 1972), Burma (= Myanmar)
(Stephenson 1931a; Gates 1972), Thailand (Gates
1939, 1972), Cambodia, Laos, Vietnam (Blakemore
2006), Hainan Island (Chen 1938), Sumatra, Flores
(Horst 1893), Australia (Blakemore 2002), New
Caledonia (Gates 1972), Pacific Islands (Easton
1984), Mexico (Rosa 1891), Central America,
Brazil, Africa, Madagascar (Gates 1972), and
Canary Islands (Talavera 1992). Its transoceanic
distribution suggests it to have been widely
transported by man. It is parthenogenetic and has
been considered as one of the potentially invasive
earthworms originated from West Africa (Hendrix
and Bohlen 2002).

Thefollowing description is based on seven
specimens deposited at the Endemic Species
Research Institute, Jiji, Nantou, Taiwan. They
were fixed in a 10% formalin-water solution and
preserved in a 70% ethyl alcohol-water solution.
Soil pH of the collection sites was measured using
apH meter (Multi 350i, WTW GmbH, Weilheim,
Germany) after shaking 30g of soil suspendedin

Earthworm D. affinis from Taiwan
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30 ml of water for 1 hr.

Dichogaster affinis(Michaelsen, 1890)

Benhamia affinis Michaelsen, 1890: 29. Fig. 20.

Benhamia mexicana Rosa, 1891: 394.

Benhamia floresiana Horst, 1893: 34.

Dichogaster affinis- Michaelsen, 1900: 336, 345.
- Stephenson, 1917: 413; 1931b: 201. - Gates,
1942: 128; 1958: 618; 1961: 57; 1972: 278.
- Easton, 1984: 119. - Talavera, 1992: 341.
- Hendrix and Bohlen, 2002: 8.

Dichogaster sinuosus Stephenson, 193la: 74,
1931b: 200.

Dichogaster sinicus Chen, 1938: 420. (= Dichogaster
sinensis Chen, 1938: 376, 421, Fig. 18).

M aterial examined. -Two mature (clitellate, one
dissected and one amputated) specimens collected
from Tienshen Temple, Huben Village, Linnei
Township, Yunlin County, Taiwan on 14 August
2007 (coll. no. 2007-52-Shen; soil pH: 7.1), and
two mature and one immature specimens collected
from Budhi Shrine of White Horse Mountain,
Huben Village, Linnei Township, Yunlin County,
Taiwan on 16 August 2007 (coll. no. 2007-66-
Shen; soil pH: 7.17) by Y. H. Lin, Y. P. Li, C. H.
Chang and H. P. Shen; two mature (one amputated)
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specimens collected from Dakeng, Huben Village,
Linnei Township, Yunlin County, Taiwan on 13
September 2007 by T. J. Lin, Y. P. Li, H. |. Tsai
and H. P. Shen (coll. no. 2007-81-Shen; soil pH:
5.35).

Description. - Small earthworms, length (mature)
23-33 mm, weight about 0.064g, diameter 1.6-2.1
mm. Segment number 103-131. Prostomium
epilobous. First dorsal porein 5/6. Setae lumbricin
(eight setae per segment), small and closely paired
on ventrum, aa: ab: bc: c¢d = 3: 1: 3: 1, ab not
visible externally in XVII1-XIX. Clitellum XI11-
XXI (Fig. 1A), saddle-shaped, 2.0-3.68 mm in
length, 1.6-2.1 mm in width, dorsal pore present
in 13/14. Spermathecal porestwo pairsin 7/8 and
8/9, medio-ventral, in linewith setae ab (Fig. 1A).
Female pores paired on araised pad in X1V, each
pore anterior to seta a. Genital markings round,
medio-ventral, in 7/8-9/10, each about 0.3 mm in
diameter. Male pores paired in XVII1, in bracket-
shaped seminal grooves connecting prostatic pores
in XVII to prostatic pores in XIX (Fig. 1A).
Specimens unpigmented.

Septa weakly developed. Two muscular
gizzardsin VIl and V111, displaced posteriorly to
IX and X, each barrel-shaped, yellowish whitein
color. Intestine enlarged in XVII. Esophageal
hearts in X1-XIIl. Calciferous glands three pairs
inXV-XVII, digiform; thefirst two pairstransparent
with comb-like streaks, the last pair yellowish
white and slightly lobed. Nephridia meroic,
saccular, four rows on each side. Spermathecae
small, two pairsin VIl and IX (Fig. 1B). Ampulla
oval about 0.2 mm long, with awide, stout, short
duct. Diverticulum small, short-stalked with a
bulbous seminal chamber. Ovaries pairedin XIII.
Accessory glands absent.
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Holandry: testes paired in X and X1, small,
round. Seminal vesicleslacking or vestigial in XI
and XII. Prostate glands two pairs in XVII and
XIX, long, tubular with penial setae close to the
short, muscular ducts (Fig. 1C).

Remarks. - There are three peregrine species of
octochaetid earthworms that have been reported
so far from Taiwan: Dichogaster bolaui (Michael sen,
1891) by Kobayashi (1941), Dichogaster saliens
(Beddard, 1892) by Shen and Tsai (2007), and D.
affinis by this study. They all occurred in coastal
plains at elevations |ess than 300m, but are easily
distinguishable. D. bolaui and D. affinis are quad-
riprostatic while D. saliensisbiprostatic. D. bolaui
has a single female pore in XIV and no genital
marking, while D. affinis has paired female pores
on araised pad in X1V and medio-ventral genital
markingsin 7/8-9/10. Occurrence of D. affinisin
Taiwan reported herein constitutes the island as
the northernmost range of this speciesin East Asia.

According to Talavera (1992), D. affinisis
an anthropochorous species frequently found in
avocado and banana groves, and also in gardens
and parkswith exotic plants; its preferred habitat
isakalinesoils (pH> 7). Inthisstudy, two localities
where the specimens of D. affinis were collected
were the yards besi de the temples with introduced
plants or trees, and the pH values of the soilswere
7.1-7.2. However, the other locality, Dakeng of
Huben Village, was a small valley where the soil
pH was 5.35.
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Fig. 1. Dichogaster affinis (Michaelsen): A, ventral view of pre-clitellar, clitellar and male pore regions
(fp, female pore; mp, male pore; gm, genital marking; sp, spermathecal pore); B, dorsal view of right
spermathecae (amp, ampulla; dv, diverticulum); C, dorsal view of right prostate glands.
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A Giant Exotic Speckled Longfin Eel (Anguilla reinhardtii
Steindachner, 1867) Captured from the Sun Moon Lake
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Abstract

A giant speckled longfin eel (Anguilla reinhardtii Steindachner, 1867) measuring 175 cm and
weighing 18 kg was captured from the Sun Moon L ake of Central Taiwan on 23 January 2008. This was
the first record of this exotic species from inland waters of Taiwan, and the largest of the kind outside
its native ranges of New Guinea and East Australia. Probably, this eel was one of the live eels imported
from Australia and sold as the mottled eel (Anguilla marmorata) in Taiwan. It was released to the lake
for religious belief, or escaped from aquarium or restaurant. Finding this giant exotic eel in the natural
inland waters raises a concern on the requirement for strict regulation of commercial importation of
exotic fishes to Taiwan.
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A giant exotic speckled longfin e€l
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In the early morning of 23 January 2008,
about two weeks before the cel ebration of Chinese
New Year of Golden Rat, Mr. Kou-Ong Huang,
who resided in Kaoshung and returned to his
native village of Toshe for vacation, operated a
long-line fishing in the waters near the public pier
in the Ghei-yah Bay of Sun Moon Lake. Thelong-
line fishing was set two days earlier by his cousin
Mr. Yehn-Nin Huang who resided in Toshe. The
long-line had 50 Number-6 hooks; each with a
1.2m Number-10 (15 Ib) line, tied to a 150m 40
Ib main line at intervals of 3m. Loach was used
as the bait. The target fish was the top-mouth
culter (Culter alburnus), the largest carnivorous
cyprinid fish locally known as “president fish”.
It was considered as a delicacy by local people
with a market price of about NT$800.00/kg
(equivalent to about US$25.00/kg).
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That morning, however, the fish that was
caught was unexpected. When Mr. Huang pulled
up the line, he hooked up a giant freshwater eel
that he had never seen before. He struggled for
nearly an hour but failed to land it into hisfishing
boat. He called hisfriend Mr. Chia-Lung Lieu for
help. They eventually managed to land the eel
into the boat using a large dip net (2 feet in
diameter). They roughly measured the eel to be
178 cmlong. They tried to remove the hook from
the mouth, but due to too much bleeding, they cut
the line and | eft the hook inside the mouth. They
brought the eel to the Mr. Kuo-Tai Huang’s (eldest
brother of Mr. Kou-Ong Huang) house in Toshe,
and kept it in an old small steel boat (about 8 feet
long) filled with water.

At first sight they thought they caught a
monstrous Japanese eel (Anguilla japonica),
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locally knownas “white eel”. They were surprised
and wondered whether the eel was a monster or

“the Spirit” of the lake. We heard that next
morning one of the brothers went to the fishing
site and offered incense and paper money to the
gods of the lake.

The news of the monstrous eel from the Sun
Moon L ake spread. Some one offered NT$40,000.00
(US$1,300.00) to buy it, but the offer was rejected.
On 13 February 2008 Mr. Kuo-Tai Huang telephoned
us and expressed the wish of the three brothers
to donate the eel to the Endemic Species Research
Institute for research and educational purposes.

On 16 February 2008 we went to Mr. Huang’s
house to meet the three brothers. The eel was still
in the old steel boat, lying down quietly on the
bottom of 6 inch deep muddy water. Occasionally,
it turned its body upside down with the white
belly upward. The hook was still in the mouth
cavity, and about 10-inch long line came out from
itsright gill opening. One of the brothers mentioned
that the eel often made the body upside down, but
it would turn to the normal posture with a small
touch. We took the water quality in the boat: pH
6.4, water temperature 15.3°C, DO 6.5 mg/l and
conductivity 166.3 us/cm. We removed a small
piece of the tip of caudal fin for DNA analysis.
We accepted the eel from the brothers with our
gratitude, transferred the eel into a 50-gallon tank,
and brought it to the institute. The eel had been
kept in the small boat for 26 days. They said that
they put minnows and loaches in the boat, and
the eel apparently ate them.

At the institute, the eel was kept in a 600-
gallon circular fiberglasstank (160 cmin diameter)
provided with flow-through water at the depth of
about three feet. The water temperatures were
13.9-19.3°C, and water qualitieswere pH 7.5-8.3,
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DO 6-8.3 mg/l, and conductivity 394-423 us/cm.
Ten largeloaches, each about 15 cm, were provided
as the food. The eel showed no appetite. The 24-
hour continuous observation was conducted with
the CCD monitoring system.

It was intended to anesthetize the eel to
remove the hook, but the eel was so weak that the
hook removal operation was postponed. Each day,
the eel lay down on the bottom and often turned
its belly upward, the same behavior observed at
Mr. Huang’s house. There were injury and
inflammation on the pectoral fin base and right
gill opening area, so that the right pectoral fin
extended outside with little movement, unlike
that of left pectoral fin. The operculum ventilation
rate was about 18/min.

On 21 February the hook was found in the
tank; apparently the lesion at the hooked area had
spoiled, so that the hook was automatically
separated from the injury area and pushed out of
the gill opening by the oral ventilation. The eel
showed some improvement; the right pectoral fin
moved like that of left one, but the eel still showed
no appetite. It lay down on the bottom often with
the belly upward, an unhealthy sign for the fish.

On 25 February a fungus infection was
observed on the dorsal skin, particularly in the
predorsal areawhere there were some skin lesions.
The eel still showed no appetite. The operculum
ventilation reduced to about 8/min, often with the
belly turned upward. It died at 08:00 am, 3 March
2008.

After death, its picture and the x-ray were
taken (Fig. 1). Also, some measurements were
taken. They were total length 175 cm, weight18
kg; head length 7.44, body height at dorsal origin
8.79, preanal length 2.26, predorsal length 3.06,
distance between gill opening and dorsal origin
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5.04, and distance between dorsal origin and anus
9.18 in standard length; and snout length 3.09,
mouth length 3.47, suborbital length 3.58, interorbital
width 3.56, and eye diameter 15.85 in head length.
The number of vertebrae was 110. The DNA
sequence obtained was compared to those of the
known species of freshwater eels obtained from
GenBank. Based on the DNA analysis and mor-
phometric characters, the eel was identified as
the speckled longfin eel (Anguilla reinhardtii
Steindachner, 1867), native to New Guinea and

A giant exotic speckled longfin e€l

East Australia (Allen 1989). Morphologically, A.
reinhardtii is distinguishable from the native eels,
A. japonica and A. marmorata. A. reinhardtii has
the number of vertebrae 104-109 and the origin
of dorsal fin closer to anus than the origin of
pectoral fin base, whereas A. japonica had the
number of vertebrae 112-119 and A. marmorata
has the origin of dorsal fin closer to the origin
(Ege 1939; Tzeng and Tabeta 1983; Watanabe et
al. 2005).

Fig. 1. Lateral view (A) and x-ray (B) of the giant speckled longfin eel (Anguillareinhardtii Steindachner,

1867) caught from the Sun Moon Lake.

It isinteresting to note that the eel had light
blue dorsum like that of A. japonica, unlike mottled
dorsum described for A. reinhardtii. This made
usfeel that A. reinhardtii has the mottled dorsum
like A. marmorata when young and becomes

plain blue color like A. japonica when old. Such
shift in coloration with ages needs further
observation.

The maximum size of A. reinhardtii that has
been reported was 200 cm for male (Merrick and
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Schmida 1984) and 158 cm for female (Kailoia
et al. 1993). The maximum weight reported was
16.3 kg (Merrick and Schimida 1984) but they
might grow up to 22 kg. The eel from the Sun
Moon Lake was not the largest of the speciesin
theworld. However, it was the largest eel reported
from the inland waters of Taiwan and also the
largest of the speciesfound outsideits native range.

Thereweretwo unreported preserved specimens
of the speckled longfin eel at the Institute of
Fisheries Science of National Taiwan University.
They were purchased in March of 2003 at alocal
bazaar near the Shumun Reservoir in the northern
Taiwan. They were sold as the mottled eel (A.
marmorata) captured from the reservoir. Recently
we observed that the giant speckled longfin eels
were often sold at local bazaars in the towns of
Shuili and Rokan. They were sold as the mottled
eels claimed to be caught from local rivers or
reservoirs. It seemsthat the two preserved specimens
at the National Taiwan University were more
likely the onesimported from Australiaor cultured
in Taiwan rather than ones actually caught from
the natural waters of Taiwan.

In addition to the exotic speckled longfin
eel, six mature females of exotic American eel
(Anguilla rostrata) with the ovaries fully grown
were caught from the Kaoping River from July
1999 to February 2001 (Han et al. 2002). It has
been known that the American eel and European
eel (Anguilla anguilla) had been imported for the
eel cultures in Taiwan as early as the 1970s. In
2008 African eel Anguilla mossambica was also
imported for the culturein Taiwan. This made the
total of four exotic eels (American eel, European
eel, Australian speckled longfin eel and African
eel) onthelist of Taiwanese eel cultures. Of them,
American eel and Australian speckled longfin eel

63

have been found in the natural inland waters. The
speckled longfin eel isatropical eel that may well
adapt to live in the open waters of Taiwan. In
Australia, it spawns all the year round (Shen and
Tzeng 2007). Besides the above four species of
the cultured exotic eels, there are four species of
the native freshwater eelsin Taiwan, A. japonica
Terming & Schlegel, A. marmorata Quoy &
Gaimard, A. celebesensis Kaup and A. bicolor
pacifica Schmidt (Tzeng and Osame 1983).

In Japan, the European eel was imported for
the eel culture in the 1970s and have been found
to escape to natural streams (Miyai et al. 2004;
Okamuraet al. 2008). It grew fast in thewild (6.3
cm/year), became mature, and migrated downstream
with Japanese eels to the sea. This has raised a
concern for their possible hybridization that would
affect the Japanese eel resourcesin Japan (Miyai
et al. 2004).

The capture of this giant exotic speckled
longfin eel in the Sun Moon Lake and American
eelsinthe Kaoping River (Han et al. 2002), raises
concern for the requirement of more strict regulation
on commercial importation of exotic fishes for
marketing and culturing in Taiwan.
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Abstract

This paper describes Lejeunea bidentula Herz. as a newly recorded species of liverwort to Taiwan
It is easily distinguishable from other congeners on the island by having distinctly bidentate |eaf-1obule.
The occurrence of this species reported herein provides an evidence of the phytogeographic affinity of
the bryoflorain Taiwan with those in the Southeast Himalayas and Yunnan of China.
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Introduction

Lejeunea is the largest genus of the family
L ejeuneaceae, comprising about 200 species wor-
Idwide. Itisnotablefor itscomplexity in classification
and species identification (Schuster 1980). In
Taiwan, there were 19 species of Lejeunea that
have been reported so far (Piippo 1990; Lin 2000).

I'n our recent plant inventory survey of Taiwan,
Lejeunea bidentula Herz. was collceted from two
areas in the central Taiwan. The specimens have
been deposited at the Herbarium of Endemic
Species Research Institute (TAIE). This paper
describes L. bidentula Herz. as anewly recorded
species of liverwort to Taiwan.

Lejeuneabidentula Herz. in Mazzetti, Symb. Sin.
5: 51, f. 19 (1930).
I 5 i Fig. 1
Small plant, up to 12 mm in length, with
leaves 0.8-1.1 mm in width, light yellow to
yellowish green when fresh, yellowish brown
when dried, irregularly branched. Stem 82-102
um in diameter, transverse section consisting of
7 cortical cells and 6-9 medullary cells, all with
thin-wall: the former larger than the latter. Ventral
merophytes of stem 2 cellswide. Leavesimbricate;
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lobe flat, asymmetric ovate, 0.50-0.73 mm in
length, 0.31-0.43 mm in width; apex rounded,
margin entire, and dorsal margin slightly arched.
Lobecellsthin-walled, trigonesminute, intermediate
thickening absent, marginal cells 15-22x12-21
um, median cells 22-33x13-25 um, basal cells
similar to median ones but larger, 29-45x19-31
um. Cuticle smooth. Oil bodies 9-15 per median
cell of leaf lobe, compound type. Ocelli and vitta
absent. Lobule 1/3-1/2 the length of the lobe,
nearly ovate, inflated; the first tooth large, acute,
2-3 cellslong, 1-2 cellswide at base, with hyaline
papilla on the proximal base; the second tooth
consisting of a projecting cell, occasionally
indistinct. Underleaves 0.17-0.37 mm in length,
0.21-0.39 mm in width, distant, transversely
inserted, bilobed to 1/3-1/2 underleaves length,
lobestriangular with nearly entire margin. Androecia
absent. Gynoecia terminal on short or elongate
lateral branch, with one subfloral innovation;
bract lobe ovate, 0.33-0.38 mminlength, 0.19-0.30
mm in width, apex rounded, margin entire; bract
lobule 1/2-3/5 the length of lobe, elliptical to
lanceolate, apex rounded; bracteole oblong ca.
0.32mminlength, ca. 0.33 mm in width, bilobed
to ca. 1/2 thelength, lobestriangular, acute, sinus
acute, margin entire.
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Fig. 1. Lejeunea bidentula Herz. aand d, marginal cells of leaf lobe; b, median cells of |eaf lobe; ¢, basal
cells of leaf lobe; e, oil bodies in the median cells of leaf lobe; f, ventral view of a portion of sterile
plant; g-i, leaf lobule; j, transverse section of stem; k and |, ventral view of leaves; m and o, female
bracts; n, female bracteole; p-s, underleaves. All drawn from J. D. Yang 4123i.
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Fig. 2. The first tooth of leaf lobule. (from J. D. Yang 4123i)

— ~

Fig. 3. The median cells of leaf lobe with oil bodies and chloroplasts. (from J. D. Yang 4123i)
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Specimens examined: Hualian: Sioulin,
near the Dayuling, 820 Forest Trail, Trail mark
0 km +100m, epiphyllous on dried fern [Diplo-
pterygium glaucum (Houtt.) Nakai] frond surface,
ca. 2,500m alt., 121°18' 30.4" E, 24°11' 0.2" N,
Aug. 16, 2007, J. D. Yang 4123i (TAIE); Chiayi:
Alishan, Alishan railroad Mian-yue branch 8 km,
epiphyllous on fern (Thelypteris sp.) leaves, ca.
2,300m alt., 120°48'51.7" E, 23°33' 35.2" N, Mar.
11, 2008, J. D. Yang 49649 (TAIE).

Remark: Lejeunea bidentula is easily dis-
tinguishable from other congeners in Taiwan by
having distinctly bidentate leaf-lobule. It wasfirst
described by Herzog (1930) based on the specimens
collected by Handel-Mazzetti from Yunnan (2,050m
in elevation) of China. Later Mizutani (1971)
reported it from Uttar Predesh of India(2,287-2,440m)
and Dhankuta of Nepal (1,200m). The occurrence
of this speciesreported herein provides an evidence
of the phytogeographic affinity of the bryoflora
in Taiwan with those in the Southeast Himal ayas
and Yunnan of China (Lin 2000).
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Table 1. Egg laying and hatching dates (the number of days counted from April 1) of green-backed tit
(GBT), coal tit (COT) and Eurasian nuthatch (EUN) breeding in the nest boxes at Guan-Yuan, 2004 and
2005

Mean egg laying date Mean hatching date
2004 2005 2004 2005
Species Clutch  mean CV(%) n mean CV (%) n pvalue€ mean CV (%) n mean CV (%) n pvalue

GBT Istcluch 220 336 6 193 249 9 >02 364 159 5 357 144 6 >02
2ndclutch 628 186 4 592 103 6 >02 828 148 4 760 67 6 >02
CcoT Istcluch 230 270 6 160 538 4 >02 418 187 5 333 213 4 >02

EUN 1st clutch 190 227 7 95 398 6 001 369 117 7 290 136 5 0.02

* Mann-Whitney U test.
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