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Abstract

Keyword: Orchid Island, spider diversity, aquatic habitats, taro plantation

Spiders are ubiquitous predators in terrestrial ecosystems. Spider abundance and diversity are
significantly correlated with many environmental parameters. Moreover, by comparing the
abundance of dominant species between different localities, the habitat preference of spiders can be
inferred. In the past, studies on aquatic habitats in tropical areas are few and the studies of the
effects of human disturbances are even fewer. In this study, we investigate the spider diversity in
aquatic habitats on Orchid Island, Taiwan to realize the effects of human disturbances on diversity
of aquatic habitats. Orchid Island is a tropical island off the southeast coast of Taiwan and the
aboriginals, Yami people, are of Austranesican origin. Similar to other Austranesican aboriginals,
Yami people use taro as one of the major crops. The effected of taro plantation on biodiversity is
unclear and the spider diversity may be different from that of streams. Another human disturbance
1s construction of dikes in streams, which may exhibit significant effect on biodiversity. The study
sites included the Ye-yu and Hung-tou streams both located on west Orchid Island and each
exhibited both natural and artificial aquatic habitats. Specimens were collected using pitfall traps,
visual search, sweeping net, canopy sweeping net and beating. Results of diversity analyses on
those specimens collected showed that taro plantation do not seem to reduce spider diversity and
abundance. Construction of dike greatly reduces spider diversity and abundance, but introducing
vegetation may limitedly recover the fauna. Sampling plots in two streams have similar guild
composition but different species composition. This result suggests that each stream exhibits a

unique any of species and should be considered in the management waterways.
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SHMRAG  ARTRN LS RARGARENRATERARM - ME L HE2 5 £(iE
EIEARGEF RGO LAE KL LE FAAH R B Hik(de Beauclair, 1959) - £&if +4&
R BHEFRTRALEERIIRERIFERLEMBAGI 2L At K L2 B
EREHZE BB - HRATHA - AEREARBF T HOYES Aot aifedg 4
HRLZEZ4H > FARMEZAXREDERBRABEARERA - QL AFRS5S
HREBEVE  BAXITHRMBAZER ATHRODETGZITEMBEAHAKZ
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R R A G KB R Mk SR R TR A A ey R @ 88 ok 410
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H L d eb o a IR AR R B F & (Topping & Luff 1995) - Hi§ sesk bt » R A T0% 0B ¢ -
b B ERERASHEMERTIR LRBRTHE S E RSB Y% - ALY
By AT@LREEAKLT  BRAA LR Xt Rk —BALRFHE > 3 B4 30
Dy ARGETFRE B AARSHRIER 0 S8 Sk - MRFZ AR ERRIELE
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AL ES
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Lozl mEMA SELRMIE 25015 TAERE 43% o tsh MAHEREERZ
KEBE 17 BERE S 45 TARBENG 0% £45 - AR F B EbL st
AAHEZ MDS BEABZb BB affif AALEBUB NI HERF - ERAL
M EA R A b 2 HE & A AT R o #) B pair-wise ANOSIM A 47 Z 43t S M & RETIR T R4
ReRFBZEN > BASHABRAZ B R FRELER - AT ORI EH
MRRMS AN ok E R LGB REAS (RZ) ARBARZEARARE ZERH
B WMotk c LAY RZ LR F RS bR EA ok

I1-6



EES

ARREPTAEQREERZTE > KOF — X8R 0 H7N — LR R A SR
Bk R BMARFERTEASADEHLY— LB F4E > # A ANOSIM Frit 572
St MERFBTRRERBRAALNE SN EHOR LS ERF 2 LR - LXx B FAT
REERERAMARRAAZ DRI IRBADERHTHAHAS  ALRER TAL T S LD
FRBBELZRZER o MEREFETHUABEES AN T REAK P35
REER - MTHEARRTERE D o HEEF o bt % ) B E 1B F &RATT SO 4t R

KA E AL LA T RS A R E AR ok S A 2 £ B -

ARRZERBTARRY 2 KSR 2 ek S M AREMREZ LR AL AR
Bl Z Mok o feBF S A IEATEL BB » R T RBA 2 K ¥ w2z M BRE £ B4 L
B SHBMEZELE - AMASNRBERY P UREAATHZ AR FHMRS -
ho !l RAEHNZIERLR 46 Eesk - MBZTF  MAKRMA LA T ESERF L —F 2 M50
MABBBECAANEZ—F « TRAREUARERTEN » B AR 850 E X8
B ARIERY BB ER— UBNSRLZINMEREHRTH B ERRBEEK -
ssbh o AR H RITEARMA > TRAEHRARRL AR AERBLG RIEEEDEHR

CTTRWERBERT > ARBRERREA RS LHEHRARER - 2885 LRK
RES B R ARG RZ AR R K B KB B R TR E
FEALMZEI > A RSN ERAMTER  CREREAGANLERE L
ER - TRABAABGABEEBERAD T TR BRELFHSHRERBREL - #REAY
ARG X SR AKRALAME  PAXRBRTRE T S Mm@ -

A6 ERBAAKBERE Y > UR S0 hEHEMA (184) BUFEALEIRE . 2R E
THRAEZRLEO S ADVBARLE  HRSN  BREFANB R EIHRARS 248
$8 - MR THBEBAEMI > FARAFTXAAL TR HRBEZFLEERTHAERZ
PR - fldo | thARRES SRR REE R 2 %R & Shannon & Simpson #5 # % &
B BZ EESHHRERUEMATAERAY KBRS EAH M TR EL A
BB T2EERE GBEETMMEAAR > BERF - bz g KIRITiE &) Shannon 45
BARAMA RGN TR - TR EMRBARS  FEERDEIEE  BBEED
LESRDERMBAHEEIRYHZRER - BHBIT > dRAAMBRIATER K BH L
FIBAER L o iEubiB A R E T A6 W S A ~ Shannon H # & Simpson 45 £ % S 7 48 Ak
ZERBEES  TREAANBGBREEF A TURBEHENED EHMN - BRgHFT

-7



—EFHERHOBE -
@mﬁ%ﬁﬂ%%zm%ﬁﬁﬁ&ﬁu%ﬁ%ﬂ%i%&ﬁ%@%i%*ﬁﬁméﬁﬁ
ﬁﬁﬁz%ﬁoum&&#z%ﬁﬁf’Eﬁﬁ¢%7%ﬁ%mﬁm%%’E%@m%%%
%zﬁ%%ﬁﬁ%ﬁ°ﬁémﬁﬁﬁz&ﬁ%m'%miﬁmﬂ%%zﬂ%%%%m’ﬁ%
%%%ﬁﬂ%%ﬁ?“ﬁ&*%ﬂﬁﬁ%’%ﬂﬁﬁ&%ﬁﬁ*&%ﬁﬂ*Rﬁ&%a@%
ﬂ&%im@ﬂ%%ﬁ°&ﬁﬂ%klﬁ&%$¥m’x%%m&ﬁ#ﬁﬁﬁ*%%%%ﬁ
2 HEFEHG c MEARLRARZLE BT LY RESERSHERGER RETHRS
ﬁm%ﬁ&%ﬁ%ﬁﬁ%%%%ﬁﬁ’Eﬁﬁﬁﬂ%ﬁ%z%%%ﬁ%%o

5% K

Tt o 1984 - BIGLE 8 RRAXERFFERERAL LMEKRERIARERGAL
AR R E RS -

SE X - SREd 0 2000 MG TEERBHY R OKBRIAMRLS] St

Bogya S., Marko V. and Szinetar C.S. 2000. Effect of pest management systems on foliage- and
grass-dwelling spider communities in an apple orchard in Hungary. International Journal of Pest
Management. 46: 241-250.

Chen, K. C. & Tso, L. M. 2004. Spider diversity on Orchid Island, Taiwan: a comparison between
habitats receiving different degrees of human disturbances. Zoological Studies, 43(4). 598-611..

Clarke, K.R. & Warwick, R.M. 2001. Change in marine communities: an approach to Statistical
Analysis and Interpretation, 2nd edition. PRIMER-E. Plymouth.

de Beauclair I. 1959. Three genealogical stories from Botel Tobago. Bulletin of the Institue of
Ethnology, Academia Sinica 7: 105-140.

Glowka L., Burhenne-Guilmin F., Synge H., McNeely J.A. and Gindling L. 1994. A Guide to the
Conventionon Biological Diversity. [UCN Cambridge, UK, pp.16-25.

Greenstone M.H. 1984, Determinants of web spider species diversity: vegetation structural diversity
vs. prey availability. Oecologia 62: 299-304.

Moring J. B. and Stewart K. W. 1994, Habitat partitioning by the wolf spider (Araneae, Lycosidae)
guild in streamside and riparian vegetation zones of the Conejos River, Colorado. Journal of
Arachnology. 22: 205-217.

Nyffeler M. 2000. Ecological impact of spider predation: a critical assessment of Bristowe's and
Turnbull's stimates. Bulletins of British Arachnological Society 11: 367-373.

Patricka M. and Alaina C. 1997. Maintaining spider biodiversity in agroecosystems as a tool in pest

control. Agriculture, Ecosystems and Environment 62: 229-235.



Riechert SE, TC Lockley. 1984. Spiders as biological control agents. Ann. Rev. Entomol. 29:
299-320.

Samu F., Sunderland K. D. and Szinetar C. 1999. Scale-dependent dispersal and distribution
patterns of spiders in agricultural systems: a review. Journal of Arachnology. 27: 325-332.

Stork, N. E. 1987. Guild structure of arthropods from Bornean rain forest trees. Ecological
Entomology. 12: 69-80.

Topping, C. J. & Luff, M. L. 1995. Three factors affecting the pitfall trap catch of Linyphiidae
spiders ( Araneae; Linyphiddae ) . Bulletin of the British Arachnological Society. 10: 35-38,

Tso IM, A Tanikawa. 2000. New records of five orb-web spiders of genera Leucauge, Mesida and
Eriovixia (Araneae. Tetragnathathidae and Araneidae) from Taiwan. Acta Arachnol. 49:
125-131.

Uetz, G. W., Halaj, J. & Cady, A. B. 1999. Guild structure of spiders in major crops. Journal of
Arachnology. 27: 270-280.

Yoshida H, IM Tso, LL Severinghaus. 1998. Description of a new species of the Genus Argyrodes
(Araneae: Theridiidae) from Orchid Island, Taiwan, with notes on its ecology and behavior.
Acta Arachnol. 47: 1-5.

Yoshida H, IM Tso, LL Severinghaus. 2000. The spider family Theridiidae (Arachmda: Araneae)
from Orchid Island, Taiwan: descriptions of six new and one newly recorded species. Zool. Stud.
39: 123-132.

-9



F - XERRBEYENZ MY - EE - & 46 % A R ANOVA o 288K -
(*: p <0.05,** p<0.01; *** p<0.001; NS: non significant at o= 0.05 Jevel)

Habitat Species Density ~ Richness Evenness Shannon Simpson
Forest (f) 46 13384231 3.17+£0.09 096+£001 208x006 094+00]
Grass (g) 29 888+ 126 221026 094+001 158014 087+0.02
Dike (d) 25 625+1.16 200+£026 096+002 135019 091+£004
Estuary (€) 18 3.88 +0.8] 1.12+009 093£0.02 076+007 076005
Taro-forest (if) 37 1275+ 162 285+025 093£002 191011 090+0.03
Taro-grass (1g) 34 13.50+228 271+£0.14 094001 190£005 091002

F-ratio - 5.98 13.63 0.66 17.72 4.19

Significance _ ook ok *kok NS *ok #kok

level
LSD - f,if,ig>g d>e ftf, tg>g d>e - f, tf, tg>g, d>e  f, g d. tl 1g>e

n-10



%= #IR pair-wise ANOSIM LE 8T [ 2 A A iesto sk 4 46 R oh 45 B8 48 3 2. 45 £ o
(*: p <0.05; **: p <0.01; ***: p <0.001; NS: non significant at o= 0.05 level)

Species composition

Guilds composition

Comparison R significance R significance
level level
Global R 0.09 ok 0.36 "
Forest vs. Grass 0.07 ek 0.23 *kk
Forest vs. Dike 0.08 g 0.42 ok
Forest vs. Estuary 0.11 * k% 0.64 *kk
Forest vs. Taro-forest 0.08 * K 0.15 *
Forest vs. Taro-grass 0.16 Hokok 0.0 NS
Grass vs. Dike 0.02 NS 0.36 ok
Grass vs. Estuary 0.07 ok 0.55 * %
Grass vs. Taro-forest 0.07 * 3k 0.37 *k
Grass vs. Taro-grass 0.13 sk 0.44 *k
Dike vs. Estuary 0.03 NS 0.41 * %
Dike vs. Taro-forest 0.09 *ok 0.43 ok
Dike vs. Taro-grass 0.10 ek 0.51 ek
Estuary vs. Taro-forest 0.12 Aokeok 0.59 kK
Estuary vs. Taro-grass 0.14 ok ok 0,70 ok
Taro-forest vs. Taro-grass 0.02 NS -0.03 NS




#Z MM ANOVAtest thit 8- sy e Bk A R ERMBEA N2 B ESthr & % -
(*: p <0.05; ** p < 0.01; *** p<0.001; NS: non significant at o= 0.05 level)

guild F-ratio P SL 1LSD

Orb weaver 9.52 <0.01 ***  +f tp>f g, d>e
space weaver 3.71 0.01  ** T>g, tf, tg>d, e
Ground weaver 37 0.01  ** f>tf tg, g, d, e
Ground sedentary weaver 2.33 0.06 NS -

Foliage runner 9.69 <0.01 ***  f>tp>f p . d, e
Ground runner 4.93 <0.01 ¥ o>{ tftg d, e
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Species name

Habitats

forest prass taro-forest taro-grass dike estuary

total

Agelenidae
Agelenidae sp.A
Cybaeus sp.A

o

o]

0

o

—_—

Araneidae

Araneidae A

Cyclosa mulmeinensis (Thorell, 1887)
Cyrtophora wircolor (Doleschall, 1857}
Enovixia sakredsorum Tanikawa, 1999
Neoscona punctisera (Doleschall, 1857)
Neoscona therss (Walckenaer, 1842}
Thelacantha brevispng (Doleschall, 1857)
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Clubiomdae
Chiracanthium sp.A
Chiracanthium sp.B
Clubionidae A
Clubionidae B
Clubionidae C
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Hahniidae
Hahnia kaisaisa Barrion & Litsinger, 1995

Heteropodidae
Heteropodidae A

Linyphidade

Linyphiidae A
Linyphiidae B
Linyphndae C
Linyphiidas D
Linyphiidae F
Linyphiidae H
Linyphiidae K
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Lycosidae

Lycosidae B

Lycosidae C

Lycosidae D

Lycosidae E

Lycosidae F

Lycosidas H

Lycosidae ]

Lycosidae K

Lycosidae L

1.ycosidae M

Lycosidae N

Pardosa buitners Schenkel, 1963
Fardosa chapins (Fox, 1935)

Pardosa pseadoannulaia (Bosenberg & Strand, 1906}

Frratasp A
Trochosa ruricolorides Schenkel, 1963

CJCDO:*—'DOOCDOOOODOOO

._.
| S e B e B o TR vue SR - S o Y o s e S S

pa—
I

D O

o T o B e B e SRV B o B o B B

—
Ln

R I

O = OO CO OO DA — O CRM

SR o B o B+ TS T e B SRS e B R i == ey v - ]

OO O Db O DD — OO D — N

—_ I
—_ R R e e LA e e B —

(V8]
[

40




Species name Habitats total
forest grass taro-forest taro-grass dike estuary

Oxyopidae
Oxyopes sertatus L. Koch, 1877 0 0 4 2 0 0 6
Oxyopidae A 0 0 0 0 1 )

Pholaidae
Spearmophora sp.A 1 1 0 0 0 0

Salticidae
Marpissa sp.A
Myrmarachne sp.A
Salticidae A
Salucidae B
Salticidae D
Salticidae G
Salticidae H
Salticidae
Salticidae ]
Salticidae K
Salticidae L.
Salticidae M
Salticidas N
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Scytodidae
Scyiodes sp.A
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Tetragnathidae

Areyviodes cylindrogaster (Simon, 1889)
Leucauge decorata (Blackwall, 1864)
Nephila pilipes (Fabncius, 1793)
Tewragnatha praedonia L. Koch, 1873
Tetragnatha sp.A

Tetragnathidae A

Tetragnathidae B

Tetragnathidae C

Teiragnathidae D

Tetragnatindae E

Tetragrathidae F

Tetragnathidae G

Tetragnathidae i

Tetragnathidae J

Tetragnathidae K

Tewagnathidac L

Tetragnathidae M

Tetragnathidae N

Tviortds striata (Thorell, 1877)
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Thendndae

Achaearanea gponica (Bosenberg & Strand, 1906)
Anelosimus taswanicus Yoshida, 1986

Argyrodes lanyuensis Yoshida, Tso & Severinghaus, 1998
Chrosiothes fulvus Yoshida, Tso & Severinghaus, 2000
Chryso vindientrs Yoshida, 1996

Chrysso orchis Yoshida, Tso & Severinghaus, 2000
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Species name Habitats total
forest grass taro-forest taro-grass dike estuary
Chrysso spimrventzs (O. P.-Cambridge, 1869) 1 0 0 0 0 0 1
Colevsoma foridanum Banks, 1900 0 3 0 0 1 0 4
Dipoena mustelina {Simon, 1889) 1 0 1 0 0 0 2
Dipoena sp.A 1 0 0 0 0 0 1
Dipoena sp.B 1 0 0 0 0 0 1
Monets mirabilis (Bosenberg & Strand, 1906) 1 0 0 -0 0 0 1
Steatoda erpowiforms (0. P.-Cambridge, 1872) 0 0 0 1 0 0 1
Therdiidae B 0 0 0 0 0 1 1
Theridiidae P 0 Q 1 3 0 0 4
Thomisidae
Runcinia acurnipata (Thorell, 1881) G 0 4 7 0 0 N1
Runcinia albosuiata Bosenberg & Strand, 1906 ¢ 1 0 1 0 0 2
Thomisidae B 0 0 0 0 0 2 2
Thomisidae J 0 0 1 0 0 0 1
Thomisidae X 0 0 1 0 0 0 1
Thomusus fabefacius Karsch, 1881 0 0 2 2 0 0 4
Thomisus sp.A 0 0 0 6 2 0 ]
Titanoecidae
Nurscia albofasciata (Strand, 1907) 0 0 0 0 0 2 2
Ulobondae
Philoponella nasutus (Thorell, 1895) 2 0 g 0 0 0 2
Zodanidae
Zodariidae A 1 0 0 0 0 0 |
total 107 72 102 108 50 33 472
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