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Abstract : Macrobenthos were collected at 7 stations located from 5°N to 10°N with 1° interval along the
longitude of 131°W using a box corer with sampling area of 0.25 m? in July, 1999. In order to see the
vertica distribution of macrobenthos in sediments, each subcore sample was divided into 5 layerswith 1 cm
interval up to 6 cm depth. Each subcore sample was sieved through 0.3 mm mesh screen and fixed with
10% Rose Bengd added formalin. A total of 22 fauna groups in 11 phyla were sampled and the average
density was 959 + 584 ind./m?. Foraminiferans comprised 34.8% of total specimens were the most abundant
fauna, and followed by nematodes (27.5%), polychaete worms (15.7%), and benthic harpactoid copepods
(10.4%). A latitudina trend was shown in the distribution of macrobenthos; the maximum density of 1,832
ind./m? appeared at station NO6 and the most poverished community occurred at station NO9 with the
dengity of 248 ind./m?. The density of typical macrofauna taxa except foraminiferans and nematods was
116 ind./m?. In the vertical ditribution of macrobenthos, more than 70% of macrobenthos occurred in the
upper 2 cm layer, and upper 4 cm layer contained about 90% of macrofauna. Polychaete worms consisted of
22 families, and cirratulid and paraonid worms were dominant polychaete species. The prominant feeding
guilds of polychaete worms were SDT (surface, descretely motile, tenaculate feeding) and SMX (surface,
motile, non-jawed); they comprised more than 50% of polychaete abundance. These feeding guilds of
polychaete worms suggests that the deep sea benthos should be well adapted the newly settled deposits from
water column, but this should be clarified by the further studies.

Key words : ﬂ%ﬁﬂxi*i%g(ma:rozoobmthos) A8l 5&(deep sea fauna), 525 (vertical distribution),
A2 %5 (feeding guild), $1=% 3 (latitudinal distribution)
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AEE 500 um ©/de] tiE @ AN B A A F = (macro-
and megabenthos)”} X}X] Hth(Tietjen 1992). A4 =9
oI E AhA A EE-S 2-30071 7] /1,000m%] 57, tha A
MEE] Afoll= 9522157 A Im?, ZH A 5= 80
-5007} A /10 cm?e] 52, BFel g ol 1.2-7.2X 10870 A) /m?el]
2t e 97 AFout Bl e Ao
o|& Holz Zlo] LHAHA 33l 2] #
% TIAPE 8H A e AR ol
A7 =R ellA] 3 As] AAMAYES] etk A
Gt Ao Shasl| FAFdollA 19961d-7H
v 7k AL F o] FYE FAloE HRORE
te] AsiA E7gol dist d7 AR S8 THE]
M- 1996, 1997, 1998). o} 2] 71| = A A FEC tigh
TAINE wlg- vt FE FEAMTEY 9=
LR gIl dER] 3 AGH(Kim et al. 2000), T3 A4
o thet o] 27 Rl AT el At
(Choi 1996)°ll =tgk=lo] U5, dgollAe] w9 A2
A|EQ] PEOH Qlate] A FZQI FEYPLS Bel=
& Aol
AR A e AslA AejAle] tigh 8. A
2= (1) 2] AMEA oY A Sl
2 = AAN? (2) ANF Foll AXFA| Y A
o] oj¥A AFAFE AL F? (3) ol S TAHE
ol 7] fIEA] ofuw gt Ao R | v A%l
71?2 5 AA M 7HA] BAR HekE o] Stk o] {3
1989158 AlZtE 5Y<e] DISCOL(Disturbance and
recolonization)°]+} 1991 F-E <=3J3F ©]= NOAA<]
BIE(Benthic Impact Experiment)2} 19931 ¢] A] 23}
19960 Evt AEolA gt JETS} 22 Ale|A A+
£ B3 A HHEY agel nE A Ee] &
= H3tE FAE FUAA, duA] 55, Aeld
o #As ATE s Q. vk A A
A = A T=S o

[e]

=

rlt
4

[e]

rr A
o L g
ol o ro
re

0% 8
_L;

Woox @ off fr e

o prl o 41 mo
W o

A E o
r oo
o |

i)

o

e e 2

Y

0% ox,
oy
>,

>

)

o

N

)

o

rlo

I

0
ﬂF
pa
=
>,
)
bsi}%
N
P
Jo
4
s
Ho
Ak
ok
kd
uy
N
2
Lo,

i
=
=
v

O
o
il
N
R
o,

T: .

HFAMEFES 1.0 mm Aol dele =255 AAs
= UM 20417125 fFEolM AMolFel Holdor
S870] AXH o= HAFHo=m Aol R 3t

YO Mo o o> on
ol
g
LI

—_

ok Aal ] A FECl thek A HA Q] A= 19504
v Galathea Expedition(Sparck 1956)# o]uj& x]%to &
28] SS9 o5l Okean grabg ARS8t FAL7L o]
Fo]F th(Zenkevitch 1961). ©1E2] A3} Ao thE
AMAEL] e FAlol me) dheley 24 ¢
o] dxpAYLte] Ha, SAZRE Y] {7E Yol Fof
A= el drkar A8A|AT.

Al A A Ee] AR oAM= 2719 1
F7]7} #oba] thy whIlol(box coren)= tHA| = RLAL,
ANFAAMEEIY o5 o] F AMETES 2] ¢
A WEZ(beam trawl)o]ut H]T] 7| F44] (video
camera system)o| -85 51 Uth. wetr] AP A F=
(megabenthos)> #FAI & 8l A 7Fs3r 2715 7}
A Aol 3 em 5] EE dele AEES A
sttt el ol eb= ] Asldxe X7 23 slkE =
Zlo] UnkARl ALl ol gt o] = AlalA tHEAA
FEE e AzEd 98] 0.3 mm £+ 0.25 mm @
o] Al Al AES AHsH =3 dA 7ee
225 10 mmAle] dele AES didAMNTER 143}
3 UAANE B AN HARESL Blalshe R ollA
WEA717F 0.3 mmel AE AREsl] AMABES A5t
At

Aol A HPFAAMFEC] vAEL FEHEE B3]
AL ol & F8.3 A AN TFFE
=S FE Ho|& Hole FE°| ol FHF=0°
v 2] RO vX e T g F Ao o
], wpeba] Al AARERAIL] oA HA] AU =8l 7]
slaL Yool HrrE ) s A ES o] 2
wl 2ol F7)7kel] Ax FHHSE FAHH R T Ee=
AR AR ZA L] AT AL JlofA olF YFAMAE
gt AFE A71Zke] SFAAAEA 9] o] At
ot 2 FAIA = As o] dAnrAgl &+

obslar, 9o mE P AAM FEL] NA
T+ e 24, 2|5l HAEA Y £,
FEE Tpetetarat sl

o2t O
Tz

~

T A 1}

O:

o =8
c

;O

o~
T
/%]

o

%]:

N

G

N S-S
o By

ZS1

2
ro

2. A5 % Y

A=A}

A A E A Eol MAshs EAEEe 1A,
AR, AEY B BEPAES 2] S84 19994
790l o 2 ol oJsf dAelA AR A
HAh AP FELZHA gt ZAME SlE AA
131°30W ol A 912 5Nl 10°N7EA1 2] 671 A A =2
W7y AR We] vl A (EM0) 5 F 7T BA
ol 4] 8230} (50 cmx 50 cm)E ARS-ate] AHH S SFiT



Macrozoobenthic Communities of the Deep Sea Sediments 369

J JAPAN
KOREA g
[\IWAN

PHILIPPINES

F‘\
kA

HAWAI |

ZONE
C\J\R\ON FRACTUEE
M\’ =
- 20
CTURE
TON FRA \
oL\PV’ER

124W G
.

1 3_89\1\}' 136°W 134°W 132°W 130°W 128°W 126°W
14°N = T T T T T T
b ﬂ 1
w2 o] for— |
A1
10°N b
NO9
8N | ONO08 —
ONO07
6°N ON06 B
ONO05
e

Fig. 1. A map showing the Korea Degp Ocean Study
(KODOS) area and sampling sites in 1999.
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Table 1. The abundance of macrobenthos (>0.3 mm) collected at each site.

(unit: ind./0.25 m?)

Taxa/St. N5 N6 N7 N8 N9 N10 EM4 Total %

Phylum Sarcomastigophora

Foaraminifera 96 127 95 55 39 103 70 585 34.84

Xenophyophorea 3 7 2 12 1 2 8 35 2.08
Phylum Porifera 1 1 0.06
Phylum Cnidaria 2 3 3 8 0.48
Phylum Nematoda 131 159 11 93 6 20 42 462 27.52
Phylum Bryozoa 1 1 0.06
Phylum Sipunculida 4 6 5 1 1 17 101
Phylum Priapulida 1 1 0.06
Phylum Mollusca

Gastropoda 1 3 1 5 0.30

Scaphopoda 3 3 0.18

Bivalvia 6 5 3 2 3 1 20 1.19

Aplacophora 1 1 0.06
Phylum Annelida

Polychaeta 93 89 15 22 6 23 15 263 15.66
Phylum Arthropoda

Harpacticoida 51 38 9 31 6 19 21 175 10.42

Tanaidacea 6 3 3 2 1 4 2 21 1.25

Isopoda 12 11 4 3 30 1.79

Ostracoda 6 2 8 5 1 4 1 27 161

Amphipoda 1 1 2 4 0.24
Phylum Echinodermata

Crinoidea 1 1 0.06

Echinoidea 1 1 0.06

Holothuroidea 1 2 3 0.18
Unid. Fauna 6 3 3 2 1 15 0.89

0 0.00

No. of individuals 423 458 157 226 62 188 165 1679 100.00
No. of taxa 17 15 12 10 9 12 12 22

] shufel TR FE tF o ® KODOSH ol A # 4+
oMol FA e 7153 xR QoM FRRAEL B U
2 247 ol &k FEC| S TH(Table 2). 7H
B2 FENATE Bl URFe A AAH el
(Family Cirratulideg)ell &3l $E2A4 AA thii{ &
o] 205%E AAEIALL, The o 2= W A AR
o]ZH(Family Paraonidag)ell <3t= S5l 19.8%E, &
270 A o] ZH(Family Spionidag)ell &3l FE°] 10.7%
& At B A doA] g5k tER &3ke
ol Tk

7t AREE T8 Hsks IE BE Table 39 Zth
A=l 3] AYdas el AR o7t 71 4

o

319151, HEA|Qol|A VA AR o] e] -Fo] Eolx]
oh, ey AAEQ1 32442 AeRlAx o], HkrAIA
2AFe], dEAAPolF T2 $H3A UeS HArh
= °] DISCOLEALE ol A g o] oA A F= -
3 FolA vl 248 geket daE B Hdv
AR o7t 20.0%E 2FA 8l 7 WaL, 8 NA o]
F(Opheliidag)(12.6%), L=7AAHo]lF(12.5%), G5
WA o] F(Syllidae)(7.9%) +2o2 ¢-Hatpon, wg
2 Foll= WA AR B o] 7(17.9%), HEAXFolF
(Capitellidag) (14.3%), A Efl AA] 7 0] F(12.8%), T4
2] % o] F(Pilargiidag)(8.6%), L=7AA] & o]H(8.6%) 5
&0 2 uhlrh(Borowski and Thiel 1998). w#Hd3d 3
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Table 2. The polychaete worms occurred at each ste.

Family/St. N5 N6 N7 N8 N9 N10 EM4 Total %
Ampharetidae 1 1 2 0.76
Amphinomidae 1 1 0.38
Capitellidae 3 2 1 1 7 2.66
Cirratulidae 27 17 2 2 1 2 3 54 20.53
Flabelligeridae 4 6 1 1 1 13 4,94
Goniadidae 3 4 1 1 1 1 1 12 4.56
Lacydonidae 1 1 0.38
Lumbrineridae 1 2 1 4 1.52
Magelonidae 1 1 0.38
Maldanidae 1 1 0.38
Nereidae 1 1 0.38
Opheliidae 1 1 1 1 4 1.52
Orbiniidae 1 1 0.38
Oweniidae 4 2 6 2.28
Paraonidae 18 17 1 6 1 4 5 52 19.77
Phyllodocidae 2 3 1 6 2.28
Pilargiidae 8 7 1 1 17 6.46
Polynoidae 1 3 1 5 1.90
Sabellidae 8 2 2 1 1 14 5.32
Scalibregmidae 2 2 0.76
Sigalionidae 1 1 0.38
Sphaerodoridae 2 2 2 6 2.28
Spionidae 4 10 2 5 6 1 28 10.65
Syllidae 2 3 1 1 7 2.66
Unid. Worms 3 5 1 1 3 4 17 6.46
Total 93 89 15 22 6 23 15 263 100

Table 3. Comparison of familial composition in polychaeta groups between sites. The five most abundant families have
been given where possible.

N5 N6 N7 N8
Cirratulidae (29.0%) Cirratulidae (19.1%) Cirratulidae (13.3%) Paraonidae (27.3%)
Paraonidae (19.4%) Paraonidae (19.1%) Sphaerodoridae (13.3%) Spionidae (22.7%)
Pilargiidae (8.6%) Spionidae (11.2%) Spionidae (13.3%)

Sabellidae (8.6%) Pilargiidae (7.8%)
Spionidae (4.3%) Flabelligeridae (6.7%)

N9 N10 EM4 Total area

Oweniidae (33.3%) Spionidae (26.1%) Paraonidae (33.3%) Cirratulidae (20.5%)
Paraonidae (17.4%) Cirratuludae (20.0%) Paraonidae (19.8%)

Cirratulidae (7.8%)

Spionidae (10.7%)
Pilargiidae (6.5%)
Sabellidae (5.3%)

o B RARIME taT 495 meke A

e 7|

-
o= AR Ho|7} AA| FHURF2] 22%-28%2
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ZAHE ThRF] A AR TGOl {7E 19%-31%=
zpxste] 7P AR FRAeH, Ay AR ol o}
AR ARG ol 77t 49 2, 39 AAIEAL e ASRE
HIE Ao (Paterson et al. 1998). mjala] 2 ZAPA L}
B DR 23e) 248 TRE Foe) daA R
A3t fAk 242 K o AzbEch

Arka o 2 M Ee] Aalfollre s v A
o] It AL Zlog LA Qo (Rowe 1983),
Rzl SlolE s fAWHA thaf, 112k, o]
W7 Sol ¢Alske Al=® HIEArH(Rowe 1983
Gage & Tayler 1991). &t} £ A3 oA = AFA
oA ZHzhRel e s BtRe} AR
¥l 2L o] 4ol 3 & Utk

AHHYA BEFS
Qe mE hPAMFTE] 2HFES B3 595
o $1x18 FH NoselA 177 FEto] Edste] 73
o FRHFAES BAS, NoeolM & 1,83270 A /mPe]
MARES RHol 7 B2 AAFEo] FH3th(Tale
1). HBAXFES] AAAQ] ML == 95971 A +584
WA m 9%@ A5 Nogell A o7l 5ol 24871 A P
b AR Baled, ol A o E
=2 %@% s 2 Aol
ro }\1/\ Uh:% Rl Ao}, B9 7= Y3 AA

d ﬁ’;‘EVWA TR 628/ /Pl Bzt
s E}i w2 MAEEE Bt(Fg. 2).

Qo wE AA A }\155:,111 o MAUEE B "
Zheks FAbe el Ao 7haA AR} sttt
59 gl HAAE Bl F 3 Skl 59 6=
M FS ko] HANAE Bk AF AR A F=
o] ]l thELFe] MA Rz oM ol2jt gl
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Fig. 2. The abundance of macrobenthos (>0.3 mm) and
the composition of major taxa at each ste.

ettt o253 i3 AN TE EEMATY SI=E ¥
slofde B Ayslost 5Ud Yol 1998d90 AL
H EZ 1 com HHES] frieae] = wske} v &
Abh S HATHKIm et al. 2000). A5 NOSelA 7H
=2 874 ES HYd BEOZ IH4E 7hAE
A NOBlAM HAXE KIS, o 5ol 9123 ZH
NO9eF N10oIA thA] F7bele s EATh(Fig. 3).
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Fig. 3. The content of particulate organic carbon(POC)

in the surface sediments (<1.0 cm) along a lati-
tudinal transect.
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Fig. 4. Digributions of the number of taxa and abundance
of macrobenthos at each site from two surveys.
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Aps]e A 19980 ZAE FAFE e} vl wshd
AEZFTo AoAM e AfolM e & 2ol & Kol
o) 7 Aol o] HES] N107 EM4A]
= 718kt Fg. 4). 8 Al dojA= 19989
2380NA ImPEA 7P Ee YRS 2YY AA-
N0~ HA] 19990l 1,832/ Im?2 A FHo) A2
EE 2, 1998d0l 71 Wlokst AT W A
AEEE HYE 591829 F3 N8l = 19990l =
N A P2 A W7b] AV A HY e A EEE
BAom, A NOwIA 71 Sdth(Fig. 4).

W7 AR AR e shE 27 L] Hd A4
A= 706+ 6570 A1 /ImPEA 1997 ek FAKs] o)
9] FHpA A Eel 85| /meell Bls) oF7k whe Zho]
L}, 199839) Wieks] Ak o] AAUE 64971 A /m?
BT} oF7k =2 ZholQrh. 1997 ¢] 7tk xAls] & o)
A AFA Y (I-zone)oll 1|8 5 EMO4ol A= 1270
FHao] 238k, ML e 66070 A /m?=A] 1998
W A H)3) RS AEAGS RYow, UhdE] 2A)
e thE AP ET AR 7 AEYE B
=, o= o] A= WA FES +HFZA=
AW} vie- A Aow AzbdEr

It o 2 YA FTER FHFshe B i
o= Ado] A7} Fde] AEE FHFsl fee weE
Ex o} v} a3} vlwshd NOsol| A 54470 Al ImPE A
7 =95, N0Bo| A= 51670 Al /mPe| vt 91 =7t 718t
o met MAEEE 7H4ske] N08ZH NO%ellA 2z} 807)
A st ONA Im?E HAAE B, gk A)E)
oAM= 116713 /m* 2 ThA] S7HEHe B9k Wi
ZAbe )& o1 8 AR o] JETs] (15071 A /mP)e]nt T
<ol DOMESS] < (6567 Al /m2)ol| 4] ¢] A2 Dol \] &)
W s ERow, We] FEE ol XS 5Y9
DISCOL&} ol A o] thz9 4l v wghx| o o] M2 E
o1 3087 A/m%l HlajM = FA FTH(Fig. 5).
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Fig. 5. Digtributions of density and faunal composition
from KODOS area and other deegp-sea areas.
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ments from pooled samples.
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del & A Ae} vl AR RIS Blom, Bt
3 AR A 1996390 FALE Aol = A E
0-2 cm 5ol A 28] of AN Er) Faskal

2 ol#fiel 2-4 cmZol 25%, 4-6 cmZol 15%, 6-10 cm
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Zoll 10% Aee] S AL, 1997d9] AN UiFE ASEA & 25 JA T 4-6 cm 7 =
6 cme ol N A FE] 95% oldo] XS Bl A AMFEC] EFSL IS _H_Cﬁt} sl A
CHE 1996; 3|92 1996; 1997; 1998). o|&]gt 4 A= tldAMFEL Aol FAH0R 71 ANFS
WEFEE fmrt Aol mepr e arpA] ¥skA] e 7EALL AV F30lA Helg AT & s o= 7
ARHAQl Bx gl Aoz Azbe, ojgfdt HAE 71 A ol F e TYo| & o= naH uprt Ak
olof m} Al FHFo] s FAREWFSE (Jumars and Eckman 1983). 3 AP = A& FE} o
ol=te] AFME fAleE A Hols ZoE HiE BRIV EHAE Ad *1*@01 Zfo 1E Hl A Ol

AT EEEEEE 1992, 1993, 1994; Jumars and
Eckman 1983).
>=

7 AAE F8 Fewe] TR 22

xq;ﬁ NO052} A4 Noee|th. NO7AA = S2=
M= AFF=0] A HHEZTAA 124 %i?:}a 7l
Atk AE A7 2 522w 487 thFrt 43
A AYzt A A" N5 NOellA =2 0-2 cm A
oM S3staL e Ao] Folgh A4elUrt FE &
FoM T TG AR JHEAE F35F7H A=
NO52t NO6S Al 2] st A S0l 4-6 cm@olX = &3t
3L 3=, ol AIEAFE A7 AR 7S] 28T B
o] gz 98 ollFos Uiy Eo3te 7ol
=2 Ao= Ay
KOD0598-2 HAP M o] 8 FEe] TR
< 2 AP e} vl fAKSE e 3]
5 1998) E3] 4352 AU R o]Fo]H A%
M= Ao BE AXEETEC] F4o nE 43 &
A s BT 735 d7te] AXE %
N7} HAY = ST OEHE FFEE 1%1— el E3
Ap-gof] 2= oA peRd A= gt 8ol e &
o B At desioh AEAUTE A A oA =

m{n

UERHA|RE o] thigh &

2~ 2B 5% fe] 5 2= o
o] AR IS AT 9\}]\‘5 Zloltt,

A3 NBANFETG] BRI E A TR 43l
7ol A9 A3} ekt 202 M b E
AAAN ] A e B A7} oFR 7o)
W, F2 AN Wzl APIES sl Ag8) ne
ol ek & A Hal kg e Eel)

Ho]‘—— ]:]_U_rl_ ];H}\]—OE _j_‘: O] /R—l)\l o0& o

=TT ¢, Lo
*é, MARE 55 28T 22 (feeding guild) 7HE S
gtz Adsf trEpel tellr 44 ¥ Fauchdd and
Jumars(1979)e] x5 o8-8ttt HafiAk thEFIT
7K HAREE *BOH*J |=nk s 7}?“ 74011“#* 714
0}01] 19994 Oﬂ %
bl 6“46} Zé_ﬁr
107H4 =2zt d 5;‘0] HFE A ch(Table 4). %1 A}
3| Aol A E\_ B2 VAT E Bl AR N09E Al
)5k =& A-ollA SDT(surface deposit, descretely moatile,
tentaculate feeding)oll 8= FE°] A9 36.5%E =}
A sle] 7h Wk, SMX(surface deposit, motile, non-
jawed proboscis group)oll <3k FE°] 19.8%=A4 FH
AR EsAR 2 2% CMJcarnivorous, motile,
jawed group)dll &3 THREFEC] A9 13.3%= A3}

>

Table 4. Comparison of trophic groups in polychaeta between sites. Classification follows Fauchald and Jumars (1979).

St N5 N6 N7 N8 N9 N10 EM4 Total

Trophic group
BMX 9.7 5.6 20.0 45 0.0 13.0 0.0 8.0
BSX 0.0 0.0 0.0 0.0 0.0 43 0.0 0.4
CDJ 3.2 45 6.7 45 16.7 4.3 6.7 4.6
CMJ 14.0 16.9 26.7 13.6 0.0 0.0 0.0 133
CMX 22 34 0.0 0.0 0.0 8.7 0.0 2.7
FDT 0.0 45 0.0 0.0 333 0.0 0.0 23
FST 8.6 22 0.0 9.1 16.7 43 0.0 53
SDT 38.7 37.1 333 36.4 16.7 34.8 333 36.5
SMX 194 19.1 6.7 27.3 16.7 17.4 33.3 19.8
SST 11 11 0.0 0.0 0.0 0.0 0.0 0.8
unid. 32 5.6 6.7 45 0.0 13.0 26.7 6.5
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Atk A AEE B g2 S0 tERe
olF I AAEFol Fotle FTEE FAHEY S &
T Ao, FH N7olx= BMX(burrowing, motile,
non-jawed group)®ll &3k FE°] 20.0% A= 2R3k
AR R 3 8= A4 %otk KODOS99-23] < ol
A1 SDTE] = 749 AepeiAA golet AR F oI
om, SMXe| F¥ 7oA HdTRA AR G el AArE CMJ
o] thHiES ;;7)1;]240]7} Hskdh a2 g
3l &2 HolE F 3= FST(filter-feeding, sessile,
tentacul ate)l] #OF FTER AR ZTE FUkele A
A NOsoM = 8.6%el 23t

ol gk ThEF Az AL B A9 IF
3 Asisels AR AskEst wastd SDTV}
ECHO®IA 48.9%% 214515127, DOMES A%l PRAC
1 Z¥7} 33.5%%} 28.6%% 7].;<P 0.7 5 M/\]zzﬂo] 1:].
(Paterson et al. 1998). S2A}-&2] H|F= A Q] 11%-
28%ell @3] Ael EFEH e F83 75 wol A
FSTS] 282 A de] Aafldld e 17 J& 4=
olel, ol Bl Foll= ol FEstL J o tha| ol

= A e W 719 daxdes e
dot. 2 zA el e FSTel thitig 2AAH o)
(Sabdllidag)”} 253l o, o] u}gﬁgg PRI
Aslo] EAZo) 31204 A moko] 2T o] L5}

75
T 753 71=dE Ae] HolZ FHole FEolth. i
A FFOERE {7]E Tl A Asfelre 2 H
o %201 goi = @08 Bl FEE ¢EA U
(Jumars and Fauchald 1977). whela] A $=ollA] W7 kets]
AR 2] S9el Hlgl] FST7F o B2 HlES 2pA] &)
3L e AL M FFHE f71EC] 9= B
o B35 AR

4. 8% 92 FE

o] W] AR S FA 02 59 BeoflA] &
9] 109 o]2= A TH ZHolAM Ede HFA
MEES 1) TER &= 227l FEo] 2H3
I, Ak o] A== 959+ 5847) Al /mPSi . Tlmﬂ

2 A& SN A EZS R 45E F
B B, 59 1a‘£°ﬂ AT W7 Zﬁ}oﬂoﬂ
I 59 8= AfelQl B9 owe] Als|A oA 7 wlekst
AEA] BT £ AT vERT 9] mE AAE
BT A dAFEES T3 1R o8
AR F71Ee] FFE dfo] JdE Aoz yehdt
WEA7]17F 0.3 mmel Aol AH tiFAAM T ES] FHulA
AU B9 gl 1832704 /mPA ). e 2}
d|dellM= Het 706 6570 /mPe] AAUEE B}

=)
R

B oA 33 AMTE FolM AFH FEF
Foe AlQls PEAXTE] HN‘QEE 11671 A)

2
93\ 7 O]

3

&0 JETEAPA AL 15070 A /m*e} fALeh 4
L}, DOMES?| FAAF] 656714 Ime} W] i)
2 gholivh. ey, 591 6eollA o] MAdEs 544
MA/m?2A DOMES A3k} FARSE 25=0]9] e}
R Oﬂf‘iJ TEEFEE 29 02 omzel AA &
FwFe] 70%7t E3LL AN SH, 4 cm7pA] 9] Zolell A
A A ] 90%7F 2L AT wWE HEAME
o] AN BSHA =] wekolt frade A
= Aol E.sitt.
TECY HEFE YR HA2TE A
o|= HEPU% 50 o, S
F 79 365%E *}A| 5t
T8 ?*J%QE LE}‘»&E}. ol Hage] 242 B
& Al TR HABAQ] ] o= B,
AelA 2] Ha el efsi e AeiA YEfio] EEiA
AT ABEE Hojzl Ao= nelct, &
FAIM 59 8ok 59 a=olA 7 wlekek Awdol
< & O Be AE7H Aol wel 4ol 7ks
& AoARE, dFe] Aol oﬂ(ecotone)ii/ﬂ AqdS
L AzbETh 9] 8ol b Ayt A
=

o AR RE —Hra G, 430

o]

N

Ao
1o 7

ZREE f71E FF0] B Joth HEEo g s
B A go] A3]d AURE =] Qe A= Kol A
SrFoRTE F71E Tl 7S Ao dEH,
59 7=t 59 oA WA TES AL =
73| Z7kshe AAto] o]E o] Ax wedsitt, 3hH
7 AR o] AXFEFHe 29 AAEEE
9l 6=} 59 8eo] $4 o2 59 10 ool
FAME A FELG I AR FEl AAT S
ZHE f7E dF ”xl‘ﬂ AFA AHER 74
o] doJA] WAA AXEEL A FHY3 3o

- 1T O 1w AN

=

s

_4

Hrt=Em, o] 3t AN =S ZF‘ ‘éﬂﬂ 7] 2
AFstol] wE sdEge) wetka AELH AsiA A
Al wx]A] d s sk 2 fﬂ 718227}
2 Folr},

A} AR

o] =R.2 99 A3]A] FEAIEAL AL (CRPM 99019
-00-1201-7)'¢] A Qo & o]Fo|HHLTh

F2ER

SBEE . 1992 1901AE w4 HS R E ey
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