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Guild Structure and Seasonal Occurrences of Spider
Communities in Pine Plantation Habitat

Lee, Goen Hyoung and Hai Poong Lee
Dept. of Agrobiology, College of Agriculture, Dongguk University

ABSTRACT

Two distinct spider communities were studied in the crowns and ground surfaces of pine planta-
tions at Mt. Ungilsan, Kyonggi-do, using pitfall traps and knock-down by spraying of an insecticide
(D.D.V.P.) to sample spiders. There were 34 species of 11 families in the ground community and 41
species of 15 families in the crown community, with only 9 species being collected in both. Wander-
ing spiders comprised 78.5% of the crown community and 90.8% of the ground community. Guild
abundance and the most abundant families were distinctly different in the two habitats: agile hunters
(Salticidae: 32.4%) and nocturnal hunters (Clubionidae: 19%) in the crown, runners (Lycocidae: 32.8%)
and nocturnal hunters (Gnaphosidae: 31.2%) in the ground. Dominant species were Clubiona jucunda
(Karsch) and Mymarachne japonica (Karsch) in the crown, while in the ground they were Pardosa laura
Karsch and Gnaphosa silvicola.

Species diversity(H’) had peaks in May, July and November in the ground community, while in
the crown community peaks were in June and September. The seasonal trends of species diversity
(H’) were due mainly to differences in the number of species and the numbers of individuals collected
at each sample date rather than to differences in equitability among species. Spier guilds and domi-
nant species have different seasonal patterns based on the temporal differences in prey availability
in the two communities and the reduction of temporal overlap.
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o] o)A grh(e] &F 9, 1968; Clarke and Grant, 1968; Howell and Piankowski, 1971;
Turnbull, 1973; # 3} 7, 1973; Uetz, 1975; 39} &7, 1976; Givens, 1978; Haltley and
MacMahon, 1980; Riechert and Cady, 1983; Riechert, 1984; o], 1987; Nyffeler et al.,
1987),

Aul olshe] A Ao 3t} 2EL 7] Hole T HFAC thEH HHel FH
w3 a2, g 25 A2 & MAAE H&A =9 (Turnbull, 1960) 3 A4 A
Woll = £33 99 FRAdwe TR F27 FIRAT 2ol e Qlt,

Turnbull (1960)-& 35 A (Quercus robur L.), Wheeler (1973) & alfalfax] gl 4],
LeSarst Unzicker (1978)+ FwellA dAMA FAF A xAA A FIHT aelE
gt ), Hatley®t MacMahon(1980)& %2 UFal Artemisia tridentata TZNA A&
AZb AYndE A B old @ AvjEA S AFedA Avle Eid
F25 Ad AAAHAA £ ddsm 9 HAel FHIckn sk Uetz(1975,
1977) & &d58e] ddFdMe el Az Y= Tl Axm, FdFe FAML 2
FE 20 FEEI B FA A 3" 5 Qo

A5 2Tl A SR AnTEATG AER] AL F FAHAH £A
S vy FoUxE ¢ AUEe] AAA HIE vy AT AdH TR A
Aofae sotgte g o]FE Fr A odsln o AYe BE F o4t FA
9 AYAA "o 2elE ZEARE vledstaxl & 2AHE AAEA

Mz W =AY
ZAXY o EYY

ARG ANE FEFT AFe AXI SHALEAN F9] 37 32737 35 9
g 2 610me vhx FEI Ao}, o] AR AN B FAFT AR FE
AR oFd dAHFrL 10.1C—12.2Colx FFATHS 1,415.6 mm=E ti BL
Holgli FEE 67.5%2 A 29 7155 Bolx sivh, FAAHLS +444
Aapde 9AF 2uF 2UAGeR HAAe] ¢ 2km?el] 3w FFFH o] 250l
A7 FuFAe 12.7cmd 2UF(Pinus densiflora), #7|t2vtT(Pinus rigida), 1
g3 wrAAN T (Pinus banksiana) 501 F%& o|F2 lon sdFAAor= 3Ate
F, dAE 2D QFo] A2 AT RELE TASHY QU

A FHe} R AvERTFRE Foslr] st B vy =HA G elA 50mX
50mel 270 AgTE AAstach o o A4 AYFFE sbed BAEA FAHE ¥
g FA AFT AR AHEHEF HASAG, AXY THEAE e dabF
2 37 o] &% pitfall trape ©14 384 v (Greenslade, 1964), Trap®] Ax= A 50
mXx50me AFTE HWyP o2 45F3te] 4 272 v ohs I TERF 10
mx10me wad7FE 1Y AAsdx 7 437+ 2 10709 trape A A5}, Trap
W BEJoeE 2I3L(5%)F EE20RIG%) NS 3112 s ALsAn b
A b} BEsn, B 2ARE 198749 59 FE 114974 WY 234 25 F ez
AR, AL,
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FRY THERAE AZY 2ATYEY Q- T Z7)9 AP T 2 FxHe) g
of 4788 278 E AAsL 1A 273G 14259 2UFE S §mUAALR sty
% 56259 2uFE AAsIAY, AvFe] AL B 219 EXo] gaHer 53
3 FEHE ARFL FAYY FAFR ZolF AFsed UL @ FHE Yo A
o FAT2Y FAA Aole] wE FREML wAGon Ayl FTAYL /3] 9
sto] v FaAAY S wany gL UYFE ez A A s, A
HANE ARF- B AAsAn AAPHo2e dA AAY TS FAeZ ¢
mx4m2 HEdEE W Axsm AFAe DD.V.P.(Dimethyl Dichloro Vinyl
Phosphate) €& 100} 3]4j3le] AAH 59 @5 o 28 F 235 AE3hqd),

+ 30E AAF UFE EE Fo Y AAFI vigY vdEo] Holx =
FF A FAsAG, o9k e AL 1 A7 1O0FY £ 4 185 13 Aoz
ek, AFE AL 75% FFRLo BAsted AFA WelA EF FAHsH EE5™
ARE 722 AAAE AR FOSEE Hetslr] #3std Shannon-Wiener Index
(H’=—2 pi log pi) % Pielou(1969) 9} #%5 % (J’=H/H max) & oj&3le E A3},

Ho|Z¥e Guild &

dird ez AvuEAe Hdsted dodH 2EY HolEYHA 9 A wep 18
3to] ZAHEA 3 9lth(Root, 1073), Avle HHAZ ZEAAvIFe g4 AF2
FAAY ZAEAM = A wel Fo AE3ste A goltt, Hatley®t MacMahon
(1980)& Ar)lZAHE g2 6712 ZE(guild) 2 FE3lod ZAbsted =, 1. oA A}
¥ A vl (Nocturnal hunter), 2, 24 Ab¢A7 (Runner), 3, }EA AdAu (Ambu-
sher), 4, =714 AbdAw] (Agile hunter), 5, ¥23 &4 A7 (Orb-web builder),
6. ¥ 1&4 Av](Space-web builder) 3224 £ Zialof| % $9} o] 6719 "8
U] #A4sda 5% A+ Table 15 2o},

Z3 o ug

ZAZNIY B9 A Avle YA 153 33% 41F, A XFAA 117 4L S
2.2 FRFWAA 43 7Fo] tiye] AAHNUD olE F FEFo2 AYH Fo 92
(Table 1) 224 w33 AulFelA 5%, T8 Au)FoA 3% 2ejx 7|6t 1
Folden % AV A FepAulE 13 (Zelotes sp.) HF AEAv| ] AR AEA
v] (Phlegra festiva) = TR F-MBtteE AFHA 953 5 $H4L Hegon 19
o 75L& F A RFNA WG} £XE el weA F 2Ae "My £ 7
A "HellA 29 o]F FHEFol AT FAAHLE v Fe ALZ o)F Hgow E3 x
EFAAe §F 234 A9 $9A7 A (Uloboridae), %473} (Araneidae), 27
w] 3} (Tetragnathidae) ¥ ¥2+1EA #v)F< ZetAu] 3} (Theridiidae), ) H¥A v) 2 (M-
imetidae), Y7243 (Ctenidae) 5ol %3t FEo] AMAHA gton $P
Ae 44 AvlFd SUAP A (Lycosidae) 9 A w) 3} (Pisauridae) ol &3t £ Eo]
A=A ol FIHI Aol7l 9l E ¢ 5 U
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Table 1. Species and individual numbers in spider communities collected from the ground and crown of pine
plantation at Mt. Ungilsan, Kyonggi-do, May to November, 1987

Type of guild Crown Ground Total
Family - - _
N RA (%) N RA (%) N RA (%)

Genus, species

Guild 1 Noctural hunters

Gnaphosidae
Drassodes lapidosus 12 248 12 1.43
Drassodas sp 2 0.41 2 0.24
Drassyllus vinealis 1 0.28 5 1.04 6 0.71
Gnaphosa kompirensis 3 0.62 3 0.36
Gnaphosa silvicola 91 18.84 91 10.82
Zelotes wuchangensts 5 1.04 5 0.59
Zelotes sp. 8 2.23 35 7.25 43 5.11
Clubionidae
Castianeria sp. 9 2.51 5 1.04 14 1.66
Ttatsina praticola 8 1.66 8 0.9
Chiracanthium sp 2 056 2 024
Clubiona jucunda 57 15.92 57 6.78
Guild 2 Runners
Philodromidae
Philodromus auricomus 4 1.12 4 0.48
Philodromus cespitum 5 1.40 5 0.59
Philodromus fuscomarginatus 22 6.15 22 2.62
Philodromus rufus 9 2.51 9 1.07
Philodromus subaureolus 17 4.75 17 2.02
Thanatus coreanus 19 3.93 19 2.26
Thanatus sp. 6 1.68 6 0.71
Lycosidae
Arctosa kwangreungensis 6 1.24 6 0.71
Pardosa astrigera 17 3.52 17 2.02
Pardosa brevivula 4 0.83 4 0.48
Pardosa hedini 27 5.59 27 3.21
Pardosa herbosa 11 2.28 11 1.31
Pardosa laura 96 19.88 9% 1141
Pisauridae
Pisaura lamba 5 1.04 5 0.59
Guild 3 Ambushers
Thomisidae
Misumenops japonicus 12 3.35 12 1.43
Misumenops tricuspidatus 6 1.68 6 0.71
Tmarus kimosus 2 0.56 2 0.24
Ozxyptila coreana 13 2.90 14 1.66
Xysticus sp. 12 2.48 12 1.43

Guild 4 Agile hunters
Salticidae
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Table 1. Continued

Type of guild

Crown Ground Total
Family EEE— EEE— ———
Genus, species N RA (%) N RA (%) N RA (%)
Carrhotus xanthogramma 4 1.12 4 0.46
Euophrys frontalis 4 083 4 048
Evarcha albaria 12 3.35 5 1.04 17 2.02
Marpissa dybowskii 9 2.51 9 1.07
Mymarachne innermichelis 10 2.79 10 1.19
Mymarachne japonica, 54 15.08 54 6.42
Phlegra festiva 12 3.35 35 7.25 47 5.59
Plexippoides reqius 3 084 3 036
Synagelides agoriformis 10 2.79 10 1.19
Guild 5 Orb-web builders
Uloboridae
Miagrammopes orientalis 2 0.56 2 0.24
Araneidae
Avraneus semilunaris 9 2.51 9 1.07
Chorizopes nipponicus 7 1.96 7 0.83
Cyclosa octotuberculata 4 1.12 4 0.48
Hypsosinga sanguinea 6 1.68 6 0.71
Neoscona scylloidae 4 1.12 4 0.48
Tetragnathidae
Leucauge subblanda 4 1.12 4 0.48
Leucauge subgemmea 5 1.40 5 0.59
Guild 6 Space-web builders
Dictynidae
Lathys dihamats 4 1.12 7 1.45 11 1.31
Agelenidae
Coelotes coreanus 6 1.24 6 0.71
Coelotes songminjae 6 1.68 4 083 10 1.19
Coelotes sp. 2 0.41 2 0.24
Theridiidae
Anelosimus crassipes 3 0.84 2 0.36
Argyrodes cylindrogaster 2 0.56 2 0.24
Dipoena castrata 2 0.56 2 0.24
Dipoena mustelina 2 0.56 2 0.24
Theridion subadultum 4 1.12 4 048
Linyphiidae
Doenitzius parvus 5 1.04 5 0.59
Metoneta sp. 6 1.24 6 0.71
Neriene limbatinella 9 251 2 0.41 11 1.31
Neriene longipedella 2 041 2 024
Gonatium japonicum 4 083 4 048
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Table 1. Continued

Type of guild Crown Ground Total
Family _—
Genus, species N RA (%) N RA (%) N RA (%)
Others
Leptonetidae
Leptoneta sp. 2 0.56 9 1.86 11 1.31
Mimetidae
Mimetus festaceus 2 0.56 2 0.24
Ctenidae
Anahita fauna 5 1.40 5 0.59
Family 15 11 17
Genus 33 23 46
Species 41 34 66
Total no. individual 356  100.0 483  100.0 839 100.0
Species diversity (H") 3.22 2.87
Evenness (J') 0.86 0.81

N: Number of individuals

RA(%): Percent relative abundance classified

Type of guild: spider guilds was designated by predation strategies
Species diversity (H’): Shannon-Wiener Index

Evenness (J'): Pielou Index

Table 2. Comparison of number of species, relative abundance, and the most abundant species for each guild
type of spiders collected from pine plantation in Mt, Ungilsan, Kyounggi-do, May to November, 1987

Guild type Ground Crown

NS RA (%) Major species NS RA (%) Major species
Nocturnal hunter 10 34.22  Guaphosa silvicola 5 21.57  Clubiona jucunda
Runner 8 37.68  Pardosa laura 6 17.65  Philodromus fuscomaginatus
Ambusher 3 7.94  Xysticus ephippiatus 3 5.6  Misumenops japonicus
Agile hunter 3 8.96  Phlegra festiva 8 3249  Mymarachne japonica
Orb-web builder — - = 8 11.48  Araneus semilunaris
Space-web builder 9 7.33  Lathys dihamata 8 8.96  Neriene limbatinella
Others 1 3.87  Leptoneta sp. 3 2.24  Anahita fauna

NS: Number of species
RA(%): relative abundance

249 F5 FAM NHA AR R ANDEE $RYANA 78.5%, A EHe|A
B 90.8%24 dFEE olF3 glx, Fudr FRHUE 3.2221, AFEFI}L 2.87362
A Sa3sh o Eer FEEE T AAADN 2 Aole fdch olg ol W4
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AlFARFY L $AHEH ANEHET FFF AnEAY & d3Es 8 d72
A& (Whitcomb et al., 1963; Turnbull, 1973; Culin and Rust, 1980; Agnew and Smith, 1989)
3 dAste A%E BYed ol 2AXY 2T FREE IR AE 29T A
HBHEA] AEHETG o] Gy ffFo2 oL,

Guildd &+4

o} A Awv]F (Nocturnal hunters)

48] A ] 7} (Gnaphosidae) & ¢ v] 3 (Clubionidae) &) F37} ¢]o] 43l o] &L
Fhele Y, ¥, =2v BYE B9 2 544 golslz F=2 of7tel AhGEF
& 3e FFEZA (Turnbull, 1973), F3#F -Z2dE= AR Fd o g& Fo] AY3dR
FHAMNE d@Aq S, AFZFANE FHANIYN A4 £ FHES X & AHolE
2 F gl FeAvSE ARRAA 7F0] 2AHADL FRFANE 250 Y
Aot wf$ wekEd AMAF oloja FI HEE Hgow o EAE(Uetz, 1975
Riechert and Lockley, 1984) 3 ®l@sle] Box o]E9 AFAM4 AZAHLE ¢ 5 UA
ok, B3 HL2WAJIAR (Graphosa silvicola) v SiAw e 71215 A v] (Pardosa
laura) ¢ FA A EHQ FHr} $HF2 2AHAY, AV FE F2 2879 5
Fo9 gAd M EL AAYUEE Bole EF 24 (Turnbull, 1973; Keer et al., 1989) F
A A A A zEe] 3Fo] AAHARLY AXHAHE TR A s $ FL AAFE Hol
o 53] AFHAME A HAHA @& AAAGAv (Clubiona jucunda) 7¢ 5Bl
A Ho $HF2R xAFHY HA FHFY R E o] FUh

F44 77 F (Runners)

A} %A A 2] 2 (Philodromidae), = ™A v (Lycosidae), %7 v 3} (Pisauridae) &l &
o] olefl 3, MAAvIHE FRHFAA 6522 5F| Philodromus% o2 7%
Gota AXFNME TR AAHR] G Thanatus coreanus 15 L2324 F A
A7t FRF dE2E ol FHAh o] F AFAAvIHY FEL ZH, I, EHoR
A 8L 23AIA FRFdA] &A1) &e]sn (McCaffrey and Horsburgh, 1980) 22 A
Eo JdeldES #e HAYEFEEL s HYHA FFY MAA AEARF(Dondale
and Redner, 1976) 24 3 A $-A A u| (Philodromus fuscomarginatus) 7t -4 & o] A},

TR A A AAHA FL SdA A dAn A= FYHA AFHAAAY A
F2A Hae $3H837.68) ¢ YN Pardosadol 55224 M4 @sgten 1
% VA5 A A Y] (Pardosa lalura :19.88) 74 FH o}t $-4 Fo) g,

284 79 F (Ambushers)

A A=) (Thomisidae) 7} o]o &3t F ZAEHANAM BF 354 AF=H02) 59
TFAL FHE HolE Rga TRYEAME GRNEAA] (Misumenops japonicus), xR
oM NFA AR (Xysticus ephippiatus) 7t 27 F8F01er AMydsE ¢ #Ho)
Aok, ol EE F2 2AY FAEA T ®Wol AN FHAHAdAE S T =
AldAdew o8l 9low (Plagens, 1983; Vogelei and Greissl, 1989) A EHFJAE
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Xysticus%, AARNAE MisumenopsEol F8& $3Fo2 d= 48A gl (Culin and
Rust, 1980; Agnew and Smith, 1989) °] ZA[X €9 2T FAAHE 2L 7P Ha
A olt},

k7|4 A n) & (Agile hunters)

7% v (Salticidae) 7} olell &3lda FRFAM NAEL +HESH %D}%}"‘é% L
guildi/"l BN v A vl (Mymarachne japonica)7} I $FAFeoin] AEFANM=

2 A 7%F A0 (Phlegra festiva) ¥t 2 F+HEE vebio] F A A3 3he) %“%"lﬂ

Fo2 AR oA 25L& v WGR FAE B QA FFAAL] FHEY
Aol E B 4 AUch elfzte] ol ZAEAv|FE wig IR AFH A S5
olEYo e ARYF Bos A9 AR x= Y FRFANH F2 &5 T
FAAA o7 ¢ gl (Whitcomb et al., 1963; Turnbull, 1973) ol &2 iAW E4)
g%, AABA D Al o FHFZ WIS Yy ATt wel ol F A3
t} (Enders, 1975; Givens, 1978),

rlr F-{E r&

FT+2EA AvlF (Orb-web builders)

AgHose A8 B 5 9 2493 (Uloboridae), %7173 (Araneidae), %7
9] 3} (Tetragnathidae) 7} elo 43y EF 852 @ Fol %Xﬂﬁ}_\- 1= =t ul 3] A
A FRoe v $ e *1’-‘4“—452 el gl (Table 2) o1 EF FA=HA7} 5522
gEEE ojFa v, SARRE 257 Ay 52 1E8S 7‘] F45 Ad Aoz
(Turnbull, 1973) F7te] =27 W F271 o] E9 HXEd wl§ F83 AFgLe] FHAe A
22 4# 9di(Enders, 1974), #ol8 Hxe] wt& Fv, F AALE 2159 A4
Wxel HEst £33 Jetvda ol ¥48 A 929 (Riechert and Cady, 1983; Spiller,
1984) MA A9 AfH 7 vl 222 Ay A2 Ed WA Av)e] EEo) 3
€ A e EHTLEAN MAEEE Ao g Fad T AU,

74 2B v]F (Space-web builder)

A2y B3R 2FE HAE FEE2AM oA HF(Dictynidae), A A=
(Agelenidae), 2v}# 9] 3} (Therididae), Al v] 3} (Linyphidae) 7} ol &3} Aulz]
2 93e UEg Rolx i FHFNME mutAvH, AFFdHEe HAAWFAN o
L olF EA4S Bk (Table 1),

e o

AFE Ha He

TR} AN EHTA AT A wE Wdx AR o F4E dx dEE
2 3 ot FAY FHQ Sded QM FEAGAE olEFY AR el ed o
‘{—‘]°i O]%EH:— Shannon-Wiener*|4>¢] W37 g& 4 2 F ¥ A 59254

272 & 92(2.5971~2.3968) & vtepd F Ztasieidrt 794 SHA vz
—?_,— b}ﬂbﬂﬁit}(Flg. la), ¥bdell FRF-A A= 59288 Aztsle 6¥del AAA H=
(2.4710) & Jehisle oF HA gasie 4%E g4 Ao (Fig. 1b).



June 1990 Lee & Lee: Guild Structure and Seasonal Occurrences 157

257 257
" tn N e i f
s ]
210t 10}
A e HH
2 U oo | . AT 0
5[ c 25[ d
o - L
2
s T LRl
€ 10} 10—1
Ne] I L
3 my a 3 b
] oW I
5 2] 27
® g4t 1}
I - L
M J J A N M JJ

Fig. 1. Seasonal trends of species diversity (H': a,b), evenness (J': a,b), relative abundance {(c,d) of individual
numbers and number of species (e,f) of spider communities collected from the crowns (right) and ground
surfaces (left) of pine plantations at Mt. Ungilsan, May to November, 1987.

olobe] £URAHNE NEHFET o VIY BE ¥A B} o|RoixE AL & &
dlon 53 AF¥E A 1192 B Has ARH YFHE Avs Ve
PEo2 9 Aoz AP, ode] FHE HAESY ARYRY oL A4
e 94 Ad £ FHARAN A2 FEAE $50] A e %4 1
99 AL WY UND PO Hof £R¥Y ARFE HZ 55U FASHL F9
o AUT dEE T 4 AL

FH FAASY ARaddE FTHE Sok 3 29 AAFTY FEHE 5 5 2
=l (Pielou, 1969) £ ZAlNA 3d F AHaA REGA FEEXAF(J)= dF=A5
she we R " flol AY 080149 $222 Jehtn dee ¥ & Ao
(Fig. 1a,b), olA¢ FEE7 SFFus] W Be 998 54 Fche 2 9
ek £50) Walel oo dFEsl HAdtE Ae ¢ 4 AT Fig 1 d, e, 0
A B 5 A5l Zze ANAAA E5o) Wbk 3 AASel Y YA AUEe
WA G e RS WA dAHE AL U 5 A 19+z;° %éa} A4
=9 W3 Wsdae] ThE EAAY A} Be F4E AT AL 4 sz
(7, 1984; oI, 1987; 7, 1989), ol=1% A% & o AFAHA Y ) ﬂwﬂf # chak
slgmstel 2 FHQ o] Y& A1F AU Zze) AR YA
99 WY F74¢ FETE AE AT & ALY AN AuFHY EE 9 A
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ARz JdF Hld wXe 822 Yol HEL 52 4 vk Clarke%
Grant(1968) = 4 AZFA Avje F8 =olF 9 shql EEo|FE e
E Avle WxE d9HoR WA "ol WEWHE Fasldch, 1EL AR
WEE 50% A=A E o Heldl EFo|F9 Wxrt HU2 Frtstgdciy wyd, o
EQ Avle TF3HY THTFE YA & 9432 vAdE AL A¥gHen =g 5
Al =9l em Riecherte} Lockley(1984) & $1¢F Z-& AL ulelo g Au)e} Z2F7te)
ATUEgERN A7 sk Agstn ol F JEABA glolA] FA S Wy
< Aoy 2HFAHE 715 A 4kS (functional response) 8 WEl¥ e Wxeo w3
%A g (numerical response) ©| A& eolaty HAstdth, Uetz(1975) % o] 9}z
Zol A Aujet THY WrwWFe] ¥ AFIAE Yeld S wym, B 2ibe) 3
of AAR ZFITAIY vunzAME FF9 tekx W Yol AnjEe wg
4 WAT Aol gl wEA gvh(e]l B, 1990; A, 1¢89), o|}ze] TEEE
AN AT HolFFHel gt Foldol glo]l A AS Ad An|EHe T2 WES
Aol Heolxde YAHPALE 5 5 d2r =3 HolA P ARHRQo) 2=
Al AN FW FL AAl A ALy ALL E F duh, AAL guidor
A& 8T Ado] TAH slew FAHY F2E AAANFE Foaqolga A
Zt=]eJ A 51 9l 3L (Riechert and Cady, 1983), ©1213 AL U471 Holxpgd9) 3+
29l A= AT glov (Pekarsky and Dodson, 1980) ol#igt A=A & ¢ =3}
€ 92 AHA d7Ee] olFe Axm AUk (Wise, 1981; Spiller, 1984), ¥ AL A
FH Aol FoiAde fFuHoAx gled dubdoz JETAHL ol A4S Hy
g A7 FAE o] 5] slaglh, Enders(1974) & €7 AA S astst= d4o
EAE AAFRe Hul, Heolo Hul, ZFA)rY Fej5e dP@3 ok, o9 e g
Zol wWated AwjEAel A FAH FErL 843 oh=o (Enders, 1975), F7¢ R
T23 B3 wE FE(Uetz, 1975; Hatly and MacMahon 1980), A& F7]Al
wE ol A AP FEE (co-existence) (Uetz, 1977) S hat dFEo] o]
oAt Uetz(1977) & &3 F 9 & Hojatde] 4 Frxal WS o aah A4
Tk g AARGE AAE AAE Fass A o] dubdoletn A A olE A
A2 e AAANAAME F7Y F8(overlap) o] Zoisitigte A d FES 7}
2FAA e HolA g o4 4 vtz syt

# ZAbel X Fig. 2, 3ol veld npe} o] ofY A AnjFot FHA Av|Frt A A
st A RS Jeldlz o (Fig. 2:a, b, ¢, d) ol Ed £33l 8 $HE AL
WA Y A v (Gnaphosa silvicola) $+ 7YX 5 A v] (Pardosa laura) & X X5 2 2y
A1 & Bolw  AM A A v (Philodromus puscomarginatus) & AR A3 Aw) (Clubiona
jucunda) = R4 2L WAYAsE Holw lth(Fig. 3:A, B,C, D). ¢]5¢& u%
T FAHEE Bol AT PFAE AR FoRoR o] JUFowA Ay 3
5L ¥ dvdx £ 7 ddoh g2 dd AAgEAuFE £33 A% 2019 59
H FEF FHE Bolvirt 94 e MAUEE Mo g XA AujFd A=
& 2 A %S bl (Fig. 2h, Fig. 3F), AEH9 A% 2314 Au|Fug: o
=2 6¥e Az vlad 2E A7 JaE Jetlz gdod(Fig. 2g). )7
TR wlmdt Bu PlE e 4oy NEFRE FRPGE @y 2B F 9

o 4 ofo rlr

fo b L
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Fig. 2. Seasonal changes of relative abundance in individual numbers of spider guilds collected from the crowns
(right) and ground surfaces (left) of pine plantations at Mt. Ungilsan, May to November, 1987: guild
1 (nocturnal hunter: a,b), guild 2 (runner: ¢,d), guild 3 (ambusher: e,f), guild 4 (agile hunter: g,h),
guild 5 (orb-web builder: i,j), guild 6 (space-web builder: k,1), and others (m,n).
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Seasonal changes in the number of individuals of dominant species in spider communities collected
from the crown (right) and ground surfaces (left) of pine plantations at Mt. Ungilsan, May to November,
1987; A: Gnaphosa silvicola, B: Clubiona jucunda, C: Pardosa laura, D: Philodromus fuscomarginatus,
E: Phlegra festiva. ¥: Mymarachne japonica, G: Xysticus ephippiatus, H: Misumenops japonicus.
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