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Abstract — The community structure, vertical distribution and harpacticoids composition of the
meiofauna community were observed from five stations in Marian Cove, King George Island and
one station on the northeastern side of Nelson Island. Sample was taken by a free—fall corer in
December 2002. Generally, 11 taxa of meiofauna were found, and meiofauna abundance ranged
from 322 to 1575 indiv. 10 cm~2 (mean 781 indiv. 10 cm~2). Nematodes were the most dominant
group, making up 89% of total meiofauna, followed by harpacticoids (6.8%). Benthic
harpacticoids appeared 19 species of nine families at all the stations, and most various taxa
appeared at station B (13 species of seven families). For vertical distribution, more than 70% of
meiofauna was concentrated in the upper 0~ 2 cm sediment layers, and the density abruptly
decreased with depth in all the stations. Total biomass of meiofauna varied between 41 and 360
pgC 10 cm~2, and overall mean biomass was 205 ugC 10 cm~2, Also nematodes had the highest
percentage of total maiofauna biomass (62.4%). The analysis results of Canonical Corres-
pondence Analysis between meiofauna community and sediment grain size showed that poly-
chaets, oligochaets and cumaceans were influenced by silt&cray, and sand, granule and pebble
had a influence on harpacticoids, kinorhynchs and ostracods respectively. But nematodes were
not affected by sediment grain size.
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meio— A FIH L2, 194099 Zeo] A& TS
Al (Mare 1942) )& S5l we) o7 o] tha gle
v guitdez w2 =7] 500ume] e E3sla 42
pm A $el Fe AMAEE FA 8 (Higgins and
Thiel 1988). ZH A MY Eo EFEE YEZ2 ZF 22
7N & (Phylum)e 2 o] ZF 20&0] EEA (Kingdom Ani-
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malia)ol] 43}, o] #o 282 AXYAYEA (Kingdom
Protista)ell =¥t} o] 3 A BT Fo\M F2 -3}
t AL AFF (Nematoda), HFHEZFol| 3=+
-3 2% (Foraminifera), 12] 7 HX|EEd] 3HE= A
14 2.7} (Harpacticoida)?l o2 k=l glvt (Heip
et al. 1985; Higgins and Thiel 1988; Kim et al. 1998;
Skowronski and Corbisier 2002).

ASNA Fe AFE B3 AARA el F3A
MRS Fa2Xe] ZxHAYT oJx FHAAAE
AR HellM v B &4 23, FAMAE
(macrofauna)®] =jelfde] Hi1, g2 AAF7|= A3 F
A Sgwstel] wh2A wkg she, Aoz Aae] A
o] fo]8l7] wFolt} (Somerfield er al. 1995). 13 7]
g Fol) s AHAEed FIAMYEE ol 83
o] At o7 st oz At ¥ 3l (Coull
et al. 1981; Raffaelli and Mason 1981; Warwick 1981).

FHANAE 2A0) qFE Fr A AR 5
4] (Snelgrove and Butman 1994), 4~2- (Higgins and Thiel
1088), 748 whgol} WlAAPASl 4ol £4 (Guidi-
Guilvard and Buscail 1995), $-&&2] bl Alzken} A}
4] vy (Bouvy and Soyer 1989), FHAA Q&2 A4
2 MHo)le] EX x (Sibert 1979; Coull 1985; Smith and
Coull 1987; Webb and Montagna 1993; Miller et al. 1996)
9} 22 29lEol vtz oA AT o] HRE
2 x| el A AR Fo| 3, o} 7R FANAM FH A
AT B2 JEgE FE Fo AL FAIAE H
g3lA wsjA vlrl ¢lot (Skowronski and Corbisier
2002). =3t FHAMPES A FAAAE ZE
AEzo] o7] sl (Coull 1999) 271 Aoz
92 opge we

27 FHANAE FAA BRegE BUHY
shed) 1 £ EREelsh old @ ol =A A
kA2 B 4 ¢lo} (Hicks and Coull 1983). 3 &), &t3}4~
& AA, A 2345 2R § A0 RE 244l 1
ZshA wbgste, Al R F At vepdoh B4,
o2 ERel vls 7 delld 1= ¥x3 e
a2 AR, vl g8 BRed BlE] ERIH ATt
A Hololrl Wi F 2A4S P 4 o]HF
olfr Wil AAMAE eAFE FHgd AT A=A
E2A 7HAZE dHal & 4 U Aol

o8t FHAMMAE AT FoAdM= BTt
ZARA G G e A Te] folakA] g, A&5H
ol AAe] FETE olf2 FIHAAYEC 3 7=

ql ZAPE AL e]FelA A st 53] oWl A+
=]93¢l King George Islandel| ] o] Fo]2l FP A PE-

b

¢

)

of &8l «F+= Skowronski et al. (1998), Skowronski and
Corbisier (2002) 8] 3L Lee et al. (2003)o]] 2]a] o] Fo]
& Bolr} o]o) B dF= King George Island, Marian
Coves] FHANAE $24Y 2 & 24 5 7)24d
B4E ST T2 $4 ERE B S 4R
chepe sjebsled, 3 ¥ AE7IA F4 87 =y
gyt wadl FHANAE 97 Jz AnE AP
shed 2 50 9l

ME W wy

King George Island, Marian Coveoll AA]3}= 82 A]
Ay 23 Fx 7l Z2AE Yl 20029 1249 Marian
Cove W 57§ A4 3} Nelson Island 252 ¢t 7] AA
oA A& AAISH S (Fig. 1). A2 29 (Zodiac)
wFuE golx ANsRen, 44 BE 20~40m
olct. 1A HHBE Upe] ofm FH(WH: 6.6cm
2ol 25em)g 2ejQlP A B 2 A £ A
27] (free—fall gravity corer)E o]&3le] 33}y,

Antarctica
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Fig. 1. The sampling stations in Marian Cove and Maxwell Bay.
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Alg AERel mEg FHA3sl] flE Feirt ulbeel
27] Ao £=5 £k EHHEL 0cm7bA] 427 ]
cmere2 A2 3 50mLgr)e vhd Yglen], Rose
Bengale £33} 5% xagd@l o wsgct dubH o
=2 v AF A w5 kg A AEot Do

Agaz £A7 Alg F 3749 vha A Aae 2
T H2 PR3] Y8k LudoxE ol 4% FEHE
o] g3t EHE AmelA AEE FE3Ht (Burgess
2001).

A AL AR F Aol G2 AEE A 500pum A
o A=, 500um A& T3 A 8E 537 (Olym-
pus SZX12)7} % —1'?#_ 174 (Zeiss Axioskop) SleljA] &
st 72t BRdE FAsseH, o e ZAA (10
cm?) & 7H7‘4]"v\‘i ‘:H 174 Abg-sld ot FHAMAYE
¥R F 245 HDA7EA] gl ew, o7
79 # @) 29 "V?:P “i"-r‘jT- A A= Huys et al. (1996)°]]
AABA T, & (B)EH olskel ¥5F+ Ameiridae, Can-
thocamptidae, Diosaccidae, Thalestridae, Tisbidae3}3=
Lang (1965), Danielsseniidae, Ectinosomatidae, Peltidiidae
= Huys et al. (1996) ZLg] 32 Ancorabolidae3}+= Coull
(1973)-& Fz3tot.

72y REZ9 AEZF (biomass) A& Feller and
Warwick®] Volumetric method (Higgins and Thiel 1988)
£ olestgsh 2 $REY AAS Lol % Ay
do)4s Betav) el 229 sujete ol gkl ofv)

=) A =z 73 (MetaMorph 6.0)el| 4] Al Ab3ld =

g2 209 9E AR AlEE = 2N 518 F
2k (TOM, total organic matter)& 2% 3}&=d o| &3}
B = BAE H8) 60°CellA 24A17E<t A
23} & Wentworth scaledl] o}2} £x}7t (pebble), ZFA}Z
(granule), 2 (sand), A E W A= (silt &clay)2 £-7F3}
of FAel o Wpgz AT R s TOM
228 93 110°Cel|lA] 84|17} o)A A=:A|Z) & 550°C

oA 2A17Hgqt AFAA A SRS FAC R
WE-gz AAslg ow, Zh7ke] Alg 0.1mgel AY=
A A0

EAE A 2HAMAE ZHZY FAFE 248
7] 3] Canonical Correspondence Analysis (CCA,;
MVSP 3.1)& AAlgde) CCAE 9] 843 & A4
Atelo] Az RAE w3lvd f43H AHeEE BAY
oz oelx 9l (Quinn and Keough 2002). 7+ AW
23 BRed g 4Ae dEeS s e 99
3}"4 A eH, AL 67 F YATFA o] 24}

d 4x13 <) A4 B, 2,3, 48 =AEE 93 EREE
ez sigle

q
R

fa

Y
_L-J_
#a
kl
ek

A

1 &7

24 Ad 7 AW SLETE —0.3~04°C

Marian Cove 714 gl 1A% 19 AHA 712 o
~03°CE vehlen, 2,3, 40 AR 4L 27

03, 0.4,03°C2 H]£g Ft& Jehlch 25 9 el
A AR 422 —0.1°C, Nelson Island 5= <l
925 A4 B 8 04°CE vehlth

ARzt 31.1~33.6psu HYE HPT} o]F AA B
E A A Ao FE=EE HF 3192, o
20013 128 HF YE=E 36.8+0.5 psurth ¢F Spsurf
w2 Zholth AA 4olA] 3lipsuz 74 w2 gE o
el o, A BellA 33622 71 2 e el
ok AA 1,2,3,A9 dExE 77t 32.2,328,31.9,313
psuZ JEPsIT

ARE G2 74 242 A2 Ao mayef
AE 2 e nge] 85% o3& AA)3ted mS (muddy
sand) -2 sM (sandy mud)= jepyte}. B3] AA 29} 3
< mfle} AE I HE ulfo] 97% o4& AU
TOME 04~2.1% B2 FF 1.3%=2 el

It

2 Z4 74 2 28 A5

A77)1ZHget 23 FYAMAAES 25 1UR +F
o2 vehgow, AA FHAMNESY HF NASE
781 indiv. 10cm™28. ZAFE ¢} (Fig. 2). AAE 2 29
AASEE= AA 1A 1575 indiv. 10cm22 7} =4
Jehd s A 26| A 322 indiv. 10cm™22 7}A U2 Zh
<+ By
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Fig. 2. Meiofauna abundance at each station.
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71 4% ERT2 AEF2(693 indiv. 10cm™2) A
A AE NH5e 88.7%F AN FAF 4L 28
indiv. 10cm™22. A A& MA52) 3.6%, XA a7t
F+= 25indiv. 10cm™22 A AE AA 32 3.2%2 1}
Bhgom, o] B¢ Fsly HF 53 indiv. 10cm22 A A
AE NA5E 68%F 2AASte F WAz $3 3=
o] "ok 2 o)9e] =27 (polychaeta) 6 indiv. 10
em2 (0.8%), ¥l 2% (oligochaeta) 6 indiv. 10 cm™2 (0.8%)
o2 Jepygn dutyos MER 2459 T &
A e EFLoez Id¥A FFFFE T AAs)
1indiv. 10cm™2(0.2 %) 2 v}$ 22 /A4S 29}

A F7HA] Gzl FFE Ak T@HH*BE WA 5
+ 42~18800 indiv. 10cm22 YukAQl FHPAAYE
NA S MW= g2z 200~3,000 indiv. 10cm~2 (Higgins
and Thiel 1988)s] W] B¥]wd %& Zhe = Aoz
ot2{#A glc} (Table 1). =3k o] ZAFx]¥d ¢l Marian
Cove® 33} King George Island €¢F GA] 42~8250

Table 1. Meiofauna abundance from Antarctic and lower-latitude

areas
Meiofauna
Reference Locality ~ Sampling 12/:51181})1 ( ?:(b;lgg ﬁ?‘;f,
m~2)
Bouvy and Morbihan _ ~
Soyer (1989)  Sound Coastal I~15
Herman and N
Dahms (1992) Weddell Sea Deep sea 1000<38 0.79~3.72
Vanhove eral. Kapp ~
(1995) Norvegia Deep sea 1000<38 0.82~5.12
King George .
Skowronski Island Coastal  500<<62 0.042~7.64

eral-(1998)  King George  copqar 500<62  0.48~821
Island . ' '

Vanhove etal. . ~
(1998) Signy Island Coastal 1000<38 4.9~13.2

Fabiano and

Danovaro Ross Sea Deep sea - 0.19~1.19
(1999)
Danovaro et al. -
(1999) Ross Sea Coastal 1000<32 4.6~5.7
Chen et al. Straits of -
(1999) Magellan Coastal 1000<38 1.17~9.68

V(al'éhggv)e efal Wweddell Sea Deep sea 1000<38 0.73~2.99%

Vanhove et al. . -
(2000) Singy Island Coastal 1000<38 0.7~18.8

Skowronski  LIE GO Coastal  500<62 191~6.2
and Corbisier R
(2002) King George  cu5a1  500<62 2.06~6.6
Island
Lee et al. King George -
5003 ng O Coastal  1000<38 0.71~8.25
Thisstudy N8 0COrEe coaql  1000<42 0.32~1.58
Island

* Nematodes abundance

indiv. 10cm? ¢ & v uA =& ZYPAMAE MA$
£ Ro]x APo|t} o]¥ =A7]ZF E9F Marian Coveoll
Ao FY¥AMPE 23 A= P 781 indiv. 10
cm 22 Ryt 19963 Marian Covesi| 42 &AL A3} (Lee
et al. 2003)%F 1€l Zdd FHYAMAYE AAS (711
indiv. 10om )% FAFSHA LheRRAIEE Zleb et
Marian Cove®] B 23 7MA| 4ol v& AL e )
Bt ol At AR FIANAYE A5}
A A2 g HeR bt o kK ddde) U
4 AAATEL AF 7120l 7ML Al)Ql 1299 1Y
of FHos wAse $U4e] FUs fUel G
Ar gl A el FYAMAYE AL i
o 7 2 Aol | Aee oA, 7l Lol vk
ol o8 WHEeA "Helx Ve §12 A
o 223 =g 71 2™ (Kang et al. 1997), o]8) 3k A
A el I A4S d AT AAE doA, @
AL 70~95%2] MA 47} AbdE7]= &} (Sherman
and Coull 1980; Schratzberger er al. 2002; Lee et al. 2003).
Az opi 2 3 Be G e ol
Marian Coveell 1% 7o) A= glon, 4 e o
257} 94F 37 G vls A debdozs o
o 22 AAE DEANF

Yo AN 9ol B medel Yeld A
o 522 %‘“‘HH*B? <3 °ﬂ qEE 7IA A
S aa B e 23 v R dag e
Aoz dlx drt(Lee eral. 2001), HA 1) 1575
indiv. 10cm™22 7} w22 47 2IPA =¥
BREE AR WA deed, ok 24 A7l
Marian Cove] #fet w)Hol A 714} 7l7p-8- AA | B2
oA 5§25 $960 & Beld wakel A%
Moz dotr] WEe Zieg ®Qoh wbH Marian
Cove vlollAl 71 e B2o) 8T A3 45 %o
¥z = Bt vlwA
= A3 47} Marian Cove ¢} T 7PgA X317 W%
ol], Marian Cove ¢tZ2e]] n)3)] A Ea|x mahe
Hlmd WA W) Wi Aee ARG md P
49 A& %A #=7)7} Marian Cove W& 2 A0
Hlsl Adifoz ZA Jepdid oj#Ed HHE QA
TFAol FHAMNYE A FFE F Aoz 4T
4 ade Zolth H4E WA =y} 24s HAE
We) 743w AR sl 23 el AYse 3
FAM B FFat HAAE AFE & 4 e Aol
2 ER oY AFE HAE o) 4L TIE 93
FT2EANE 9L & Hed dREY FPAMAE
o] AkEE |83 BA datE ez 3)7] wFe F

L)

-

¢
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AE Yzt Z7|e FIAMAELY A T w2
o33kg v|x|A ®h(Coull 1999).

ANPE BFE F 7P g AASE A
AZ5e AA AE NA5Y 80% o|AF-& 2HA3

AAE TG AV BE REE A BREow
ehdeh olsh 2E 4xx FAAANE AN
WAoe woli A FARHA e 70| Giere
1993).

AF A AAAM 9% 27 F+ I #1970 &
197] 2o = Jepgv}(Table 2). L 3 Diosaccidaes}7}
67 %, 670 Foz 714 ol Fsglon, x| I
2 Ul &4 Edsideh oM ek Eheel &
g AP AA B2 T/ 2 137 & 137 Fo] 24
st 28yt Marian Covejoll A& Diosaccidae#H=
g NA = 2HeA dgkon, 2% 8} 117 & 117
Zo] ¥t AR 12 /B AL AT 2HT
Agez 23T 4 MA7F 2F FEe] A Hel £
F7F Bk 7 2 29 A E Nl ERTY
Ectinosomatidae 2] Halectinosoma sp.2 E5 24 indiv.
10cm2¢) 288} A Z7kA Marian Coved ¥ E% @
Seelne) AN erte puel AT ATE B @
o) B753A A (Lee and Huys 1999)F A 93l o]
FolA ulr} glewa ALxHom o AHeA eF
x| GG 2AF o) FolekE $7 2l 91T
o 83 Am2 2 & g AP AHLE,

3

Table 2. The check list of harpacticoid copepods at each station

A B 1 2 3 4

Amphiascoides sp. *

Delavalia sp. *

; %

Diosaccidac Haloschizopera sp. .
Robertgurneya sp. g

Stenhelia sp. *

Typhlamphiascus sp. *

e Alteutha sp. *

Peltidiidae Neopeltopsis sp. "
M * Ed
Ameiridae Ame{ra SP-
Ameiropsis sp. *

. . Bradya (Bradya) sp. *
Ectinosomatidae Halectinosoma sp. * * *
Danielsseniidae J(me‘s.ldh.l SP- ;

Archisenia sp.

. Diarthrodes sp. *
Thalestridae Dactylopusia sp. "
Tisbidae Idyellopsis sp. * *
Canthocamptidae Heteropsyllus sp. *
Ancorabolidae ~ Laophontodes sp. * Ok

*: occurence

3.

X

4
»
Mz

HAE Zold 2 FHPAMYES £AREE it
Hoz % 2cme] BAFHe veht=dl (Higgins and
Thiel 1988), o] FAfol M= A ZHAMAE A5
9] 70% o]Ate] ®Z 2cme] el AFAE HAFH
(Fig. 3). B3] AMA 247 A% AA 2(73.3%)F
AgE R AAeAM A5 85%7F AF9] 1emel]
gxslgen, 2 od ZeldMe MALTE F43H1
732319 3, Sem ol stell M WAF A dokch dutH o
2 97 RE Al: 270 £& € A3 dEe
HAE s FA4 F A= 9 Hro) vige] 2 A
AT 9 Temel AR Ak DAH] e
= Aoz A=A g)om (Huys et al. 1996), o] A}
A= ol fARRE AoE vEREh

2E AAA 7 S Rl AR A
S Y 1(69.1%)& AYs 2 ZE HAHNA 80%
Jpo] mol 224} At Aoz vehdeh 49 om
o) & AL 54%, 1~2cmol| 25%7} EEsjelon,
A2l 2cm ol e FASMA AL EEUD
A wel EHE el 10cm7tA] ¥E371% 33l
o= AR AT 2T} FER F OhE R
vl A2 Al wlwd d uizhsly, Fofl uhel ul Al
2 M33= AL gl7] wEo]lc} (Giere 1993). 1

2R, NEF FEF T 3 =y
245 oA dBE A7t £F 0~2cemef| £23}
Roz vEpdth & e BRIl HAEY 2
o7} ZoA4F AL Fase AE HEUL,
Zo] Scm o)Ftl| A 5% ]3] G BEF M

7t AR SAEEE AvEE AA Al HS5 23
0~1cmel] 216 indiv. 10cm™2, 1~2 cmel] 122 indiv. 10
cm 2, 2~3cmel 50 indiv. 10cm2% EAE F3A] 4]
Bz Y4z N4 gaste S vepiz
8], 3~5cmell A= 2% 24 indiv. 10cm 22 el w)
S e By AE HolFom, Scm vl E AE
o FAHA Bk & AW AL EE 0~2emol
AA NALL 820% ool FE3II e Aoz
Elgron, Uma] A i 22 0~2cmel] A A
49 70~90%7} £ Aoz eRteh

o

4. BEF

7¢ A AF = AEFS 401~360ugC 10cm2 4
oz AA e 205ugC 10em22 ey} (Fig. 4).
AygeFo] 71 A JeRd AL AA B 360pugC
0em22 713 @A Jdebd A4 A9 41 peC 10 cm-
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Station A
No. of individuals (indiv. [0cm™2)
0 50 100 150 200 250
1 '
2
3 [N
T 4 [0
E I
20
26 m Nematoda
a 71 1 Harpacticoida
L 2 Nauplius
8 3 Polycheata
L &8 Oligocheata
9 | 1 Ostracoda
10 m Others
Station 1
No. of individuals (indiv. 10cm~2)
0 100 200 300 400 500 600 700
. : . : , .
2
3 |
B 4
<5y
E‘ 6im m Nematoda
b I Harpacticoida
7 EZZZ Nauplius
8 im 1 Polycheata
9 F ® Oligocheata
b DO Ostracoda
10 m Others
Station 3
No. of individuals (indiv. 10cm~%)
0 50 100 150 200 250 300 350 400
1 '
2 [ Im
3 [mm
~ 4
I
z°p
26 m Nematoda
a _t 1 Harpacticoida
7 | Nauplius
8 3 Polycheata
| = Oligocheata
9 | 3 Ostracoda
10 m Others

Depth (cm)

Depth(cm)

Depth (crm)

Station B
No. of individuals (indiv. 10cm~2)

0 50 100 150 2()0 250 300 350 400 450 500
1 o
2k
RY/iiiin |
4 I
5m
6 2 Nematoda
7 3 Harpacticoida

_] Nauplius
8 3 Polycheata

=@ Oligocheata
9 L A [ Ostracoda
10 = Others
Station 2
No. of individuals (indiv. 10cm™2)

0 50 100 150 200 250
1
2 e
3 [

4

5m

(] 2 Nematoda

7] I Harpacticoida
L Nauplius

8 3 Polycheata

of B Oligocheata

L 3 Ostracoda
10 m Others

Station 4
No. of individuals (indiv. 10cm™2)

0 100 200 300 400 500 600 700 800 900
I ' '
2 [Imm
3
4m
50
6 1 Nematoda
71 3 Harpacticoida

F Nauplius
8 3 Polycheata
of @ Oligocheata
| 3 Ostracoda
10 m Others

Fig. 3. The vertical distribution of meiofauna obtained at each station.

o wlsl < 8817k A vebdch AA As) B AE
2 Aol 28 MASet HE A B
Z7e 2745 A QB vlws) B 44 o
ANE 5 9ok = AA Bl Aol vl & AA S 29
712k =4 Jelgon MAE AL HMER9)

sl 27he] A4 2807k BA el dEolsh =
3 AA B: AA 185 AASes Aul Axa £99)
Aut = AEFE AL 4ujel 7}77}—?— Aoz ehte
d] o] A A BollA] 233 BE& = MAE AEto)
ezt E e F 28 WR 7}- QA (M= =

BHe A

=
-

kAl Ak, ANAE AEFAM=E AA 10 Bl A
FFE 5l o)A 24FE A 2w Fte] B AE
FE BY7] WFolct oj2q AEFS Holi= oA
= g vhe} o] EE|A w3 wiFolgta A7tE
AAZ EHE Zdd GOz 7R B2H o
2 FYAMAAE dFdH B B oL F
Aoz ez 9lo}(Schratzberger et al. 2002). & X
o] 71 A viebd MAFE A %“—r"ri A AJEF
624%E AFPom, 1 Loz HIEF 04%, 2T
8.3%, 87V % 7.6% 0= UrEP;kD}.
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4001 = Others
1 Ostracoda
350 m Oligocheata
I Polycheata
300 F =3 Nauplius
& 300 O Harpacticoida
= ' 3 Nematoda
S 250 —
— ==y
1) ] P
% 200F -
3 L
g 150} ]
.2
&
100
50 F
0 i 1 1 1 1 1 i
A B 1 2 3 4

Fig. 4. Meiofauna biomass at each station.

AAE AEFE Avnd, 7 2 JEFS
NA & FobF (Cumacea)2 HF 11pgColn, e
(Tanaidacea), W1 9.5, o} & 3 (Ostracoda) Loz
vebgeh 22 Teiie uEe 257E, 12RO
F, A3F 5 29 AAG7) vind H7] ol
3 ATl B W& ANFAE dgteh 53 ol
¢ EHRTS Ao 7t e 2] o] 57
F (Isopoda), T2+ (Amphipoda) 52 37 wwj= o3
AT LR Az Y AR g 4
9] 745, 354 F, EF Fo] dyAMNER B
ERE T EE PETSEY

B4 FIAAAE FHe] AR

@
i
it

CccA —% o] 83t 7t E|AE Izl FAI 7k AA
A 233 FTHYAMAAE BF29) AEST ARBA S
*Mi A3} (Fig. 5) AP B EHHE JA}pe] =7
of wel @ Ao 1go= Voo A WA 15
AE 9 Ao AARAE 72t 2F0T GEE U
Fr 2332 FupRrt 7)o &30k qpA] e o] 1§
< AE 2 AE vgo] 2 XFe Mg
et 22l 97447, 5, o f:
FEFe A, FEFY s %Z}%Ur
HHAE 2 o2 2AET A3
HAE At ARBAE Bl °“;k—r%l o] A
nFejdol NERE EHAHE At Z7)d Adgle] &
it Aoz wolvh RN o)y d AAr} F3AA
AES dutdl ZlA] ofm o] A HelAut }e}
e AIAE F3 AS5He A8 A4 gy

F

3
ol

ow
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