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Attached diatoms occurring in the small-scale facility
to pump up Shiretoko Rausu deep seawater
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Hidekazu SUZUKI, Toru WATANABE, Tamotsu NAGUMO and Daisuke FUJITA

Abstract

The present study identified the characteristic attached diatoms derived from Shiretoko
Rausu Deep Seawater (DSW) pumped from a depth of 218 m in Okhotsk Sea. Diatom samples
were collected from a DSW tank seasonally from December 2004 to December 2005 and iden-
tified using light and scanning electron microscopy. A total of 11 species in 7 genera were re-
corded. The most common taxa encountered were Amphora sp. and Cocconeis sp. 1. Amphora
sp. was dominant from winter to spring and thereafter decreased gradually, whereas
Cocconeis pinnata and Cocconeis sp. 1 increased from spring to summer. Navicula sp. 1 and
Nitzschia tubicola were common but decreased in summer. Tabularia investiens was in con-
stant occurrence. The overall attached diatom flora in Shiretoko Rausu DSW was different
from those previously observed by the authors in other DSW facilities (Namerikawa,
Nyuuzen and Muroto) in Japan. In the present paper, morphologic and taxonomic comments
were given for the above 5 species as well as the other two species, Achnanthes sp. and
Tryblionella sibula.
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SETHZEL, TR11EodBREE,L D1z, FEFE L Achnanthes sp.,, Amphora sp., Cocconeis
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1.#% §

HBERBKIIEETIIH 245, EEREBIELSZL
e, MEEHENSEXLLPTVIENHMONT
W3 (BEH - 518, 2006). o DfTEHEER,
RO EERE TIIERAEME L Tikbh 345, KE
FATR 77 Ry ¥, v =11 &OFPEREY
LLTHENsEEOhTWE (B, 1987 ;
Suzuki et al., 1987 ; #kH - B8, 1998). L»L,
BEMEERIERENLEECF AR TOEENS
DRI N TV BEN, +HBNEFEB LUEREE
FIRFRIRfThba TV,

EE 513, ThETEILEKERRE (811H),
BEAESEEEEKFIBERESE (AEH) BXUE
MEEEERBKHER (ZEFEM) OKENICBARE
KT A BEROEELHNEEHSLIILTEL
(88K 5, 2000, 2005, 2007) #%, &M@, Jb#EE
K S 5 T EBKESEUKER (REET) 0FEERK
ERICHRT 2EEEFIC DLW TR EB LD
THRET 5.

2. MBBLUFE

TEERE, dtEEREAETRETRMMBEED 1.4
km 7, 7K 218 m i fih &S EE % WV TH
KUTZERBK (LUT, BSEUKE-EKET 2) 22
WKkiE (BE 102, #IKE 156 2 /7453 ISh Ik
L, BEEBAT-7. COEERERIE 2004 F 12 A
29 H~2005F 4 A 6 HD 98 HA (&ZH: WI &
B9, LITRE#R), 20064 A 7H~6H 11 HD
66 AR (B#H :SP), 6 H12H~9H 11 HD 92
HE (E#8:SU) 8XU9H 12H~12H2H®
82 Al (FK#A : AU) @ 4 @i TTV, JhAL
Lt 4 >OZFHARoER 2B . EERHIKIE
DEEEICHBE L bDER K Y OTHEYE - THRE
L7z, BBES L, ZhEh MTUF-AL-HS0592,
0602, 0609 BX T 0738 & L, HEBFEKRFIKE
BEREEICRE L, BBEKEBRSICRRS LR,
REARICAER L <.

HEREE A T =y v CHEORR L R,

EEKCHEL, BRI EE2IOKRE (BE,
1995), KH +FEZE (2001) ¥ L TEAMERE
EHORKZERL 7. BEHOBOEE, #HRE
HEB L UMAIEBE OB, LM M) B
FUOEEMETIAME (SEM : HITACHI S-4000
& S-5000, BAEBIARFE) 2HWTIT- 1. %1,
BRRNC B 2 ERSE O BRBEE 3, SLFIAME
T30 ALK LTERL, 3%LLEEZE
MRE L, BRI B I 2HEBEEEOSEIIHA
5 (2005, 2007) D% E[ERk, bR (r, &
Wy, 3-7%r, 8-14% ; +,
L@, 15-29% ;c, £\, 30-49% ; cc, FEFIC
ZW, 50%LlL) OMMBETERRL 2. KIFRA
THWEEEOREICET 2MER, /Mo
(2006) ITHEHLL 7z,

DIz,

3. &% R

HEtrRhoBR/KEOKEBELEK 1 1R L.
&e/kiRid 17.9°C (2005 8 A 17 H), &IEKIR
13—0.8°C (20054 3 A 22 H) T, {EEHAMD
KBEP (FHkiR) 348 (WD »—-08~5.7
°C (0.8°C), &# (SP) ¥ —0.2~52°C (1.3°C),
HH# (SU) 134.0~17.9C (124°C), #H# (AU)
137.4~17.0°C (13.7°C) TH 1. TODKIREE
DORRE, BUKERKH»Z OBUKEE IcBWTED
EBKOEEBEAZITVWAE L, BRICERLALER
IKEDPRBKES LUARBROEEEZIF TV
P e

S0, 4R 15T b HBURED 3 %LU
L%RF L TBEEEL, Achnanthes B 1 &,
Amphora |8 1 ¥&, Cocconeis J& 3 ¥, Navicula [§
3 ¥&, Nitzschia |& 1 ¥, Tabularia B 1 &,
Tryblionella & 1 @Dt 7B 11 T, 2h 50
XA (5 BERR) 2R 1, XEBLUOERR
BFEMBEEEAK 2 ~42 IZ/R L1,

ISP TRICBENLER (c~cc) HELEF
IN-DiZ Amphora sp. (Figs. 8-13) & Cocconeis
sp. 1 (Figs. 18-22) T, Amphora sp. 3&H (WD)
»oFEY (SP) IKBEMICEXL, ZDORBRK
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Water temperature changes in the culture experiment in the small-scale Shiretoko Rausu DSW facility

using DSW pumped up from Okhotsk Sea, Japan and sampling date (arrows).

Table 1. Relative abundance of diatom species occur-
ring in the culture experiment in the small-scale
Shiretoko Rausu DSW facility using DSW
pumped up from Okhotsk Sea, Japan. The sym-
bols are: rr; very rare (3-7%), r; rare (8-14%), +;
common (15-29%), c; abundant (30-49%), cc; very
abundant (50% -). The sample codes are: WI;
2004/12/29-2005,/04 /06, SP; 2005/04/07-06/11,
SU; 2005/06/12-09/11, AU; 2005/09/12-12/02.

Sample Code

Species
WI SP SU AU
Achnanthes sp. +
Amphora sp. cc +
Cocconets pinnata rr
Cocconeis sp. 1 r r
Cocconeis sp. 2. r r
Navicula mendotia T
Navicula sp. 1 r +
Navicula sp. 2 T r
Nitzschia tubicola r +
Tabularia investiens T
Tryblionella sibula rr
Total number of taxa 8 9 10 11

WLtz —H, ThE AnEDb 3 K D IT Cocconeis
sp. 1 28t L, EH (SU) » Sk (AU) i
Lk, ROTELBESNL (+) O, FH (SP)
I Navicula sp.1 (Figs. 27 -33) & Nitaschia
tubicola Grunow (Figs.34-36), ®# (AU) ic
Achnanthes sp. (Figs.2-7) Th -1, FREEL
TEICHBRSHERINDIE, EEED Amphora sp.,
Cocconeis sp.1, Navicula sp.1 8 & U Nitzschia

HBREE DKWY (r~1) Cocconeis
sp. 2 (Figs. 23, 24) & Tabularia investiens (W.
Smith) Williams & Round (Figs.37-39) %04
7-5B6FETH 7. TDIEH, Cocconeis pinnata
Gregory ex Greville (Figs.14-17),

tubicola &,

Navicula
mendotia Van Landingham (Figs.25, 26),
Tryblionella sibula (Giffen) D. G. Mann (Figs.
40-42) OHIBEH MR I N1,
INSOHBED S b, HEFELHIMEL LD
BearoRXRABE2BHE STV LRRINK
Achnanthes sp., Amphora sp., Cocconeis pinnata,
Cocconeis sp. 1, Navicula sp. 1, Nitzschia tubicola
B X U Tryblionella sibula D EFRTLEDOBEER
EDFN B KUCERFNHRZ LT ICd~ 3.

(Figs. 2-7)

7% (frustule) DO#E@E (valve face) 3Lkt
. #imdEHTOHOT »IcERIc 3. ki34
~15um, #&I&F 2.56~45um. EF2HDORED S
LE—HDRICDOIHHEEE S OBHAEERE (mono-
raphid diatom) T& 3. #t#%% (raphid valve,
Figs.2, 4, 6) : b HIcMR (Fig.6). fiti&
(raphe) FEMRIR, ARBOHBRKIGIZ [ <1 FE
A, #B% (terminal fissure) %759, 4R
(stria) (3 10 um ic 16~18 AT, RALMAETIE
FAT. BRI 1 ~ 2D (areola) » 5173
D, %% (valve margin) &&ROhRICAIES

Achnanthes sp.
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Figs. 2-13. Diatoms species occurring in the culture experiment in the small-scale Shiretoko Rausu DSW facility
using DSW pumped up from Okhotsk Sea, Japan. Figs. 2-7. Achnanthes sp. Figs. 2, 4, 6. Raphid valves. Figs.
3, 5, 7. Araphid valves. Fig. 6. External view of the raphid valve. Fig. 7. External view of the araphid valve.
Figs. 8-13. Amphora sp. Figs. 8-10. Valves. Figs. 11-13. Frustules. Fig. 13. Oblique view of a frustule.

ZEAFOEEIRIC L » THMTE N 3. EHEER
(araphid valve, Figs.3, 5, 7) : &% @iI b I »ic
F— 234Kk (Fig. 7). SV 7245, BARBE.
FAIMAR LD D LIEC 10um iZ 14~16 &K
T, RAZETRITELT, BIRTPOBREHRICES.

BERBIHEOEAED | @olafn 5155, A
RTIEMY (SU, 87%)~H (AU, 17%) icih
BT

Wk Achnanthes Bic&» ShT W i/NIDHA
B, O, EFIARESEEIRIC X 2 MBS R
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o %, BRI Psammothidium [&, Rossithidium
@, Planothidium |&, Karayevia |&, Lemnicola
8, Pauliella B8 & U Astartiella |8 (Bukhtiya-
rova and Round, 1996; Round and Bukhtiya-
rova, 1996; Round and Basson, 1997; Witkowski
et al., 2000; Bukhtiyarova, 2008) 73 &4t
Sht, UL, KIER, hsOon¥EE L I3REL
DOMIMEIED R 1L % 128, Achnanthes J& DK [EE
e LTk 1.

Amphora sp. (Figs.8-13)

K@i, LT 2HoBEMLETTIREL, YD
IhvEAGEBVLNEICLLSuEELT
W3 (Fig. 13). I EGAMENT, #HVWFEAE,
ERIDORRZI 11 o Ic~NT &, ORI TH T
PIZS < S8, &K I1E25~84 um, FRIEIE 5 ~12
um. fEEESCEEL, BRCREST 3. #hi
FEABR. KRR 10um i 10~11 AT, BAEED
fafeas 1 5t 8s. AEOREUL, FRAFROHR
ERERTRIFL 4 ~ 6 S DEEURIC & > THMTE A,
fEflcid 6 ~13 AR T &THB. KFATIE
WEICOIY BEPER SN, KL (WD «©
X 69%, &I (SP) I 26% % &%, HE
2RET2HETH - 12,

AF& 13X Amphora proteus Gregory (1857, p. 518,
pl. XIII, figs. 8la-e) X < Ll B4, A. proteus T
FEARA 10 um K 9 AR & PR, IR D57
3 25| ORILH 518 B DI L, ARERIEBHBET
17D 5% 5 2 & bRElE N, KREIERELE
L.

Cocconeis pinnata Gregory ex Greville, 1859, Q.
J. Microsc. Sci., p. 79, pl. VI, fig. 1. (Figs. 14-17)

R OREIBEBOLWEARE. BRI 22~54
um, #XM&E 12~40 um. HIBD Achnenthes J& &
B CHgtEERTH 5. @R (Figs 14, 16) @ #it
BRERIR. BRI - CTHBRSENES S 5. &
213 10 um I 10~12 AT, ROHPRTIIFET,
FRIRICIE 12 312 L 2 S WEE R H I IR Ic it 35,
BEBI 1INk s/hs Aok » 5705, t

iM% (central area) 13/N& S ARBABEAHS, KEW
R TIRRR 1 AN DOIBTHREE TEM S, EMRE
#% (Figs. 15, 17) : #iki3 RV 2SEARR CEAR. &
13 10um 1T 4 ~ 5 KT, FROPRTIIPL LT,
FRIRICIE C 82T L e VEgHKic I 3s. RISER
(interstria) I5RH4R & B UIEH»Z LI ECHE. &
FRIBERRICEZ - /sl 5, zh
BEIRAET 27, BRICE L3I Lichiv 3~
47z 5. MiaRBETERICMNEL, £
(WD) DA DEK» SBES N, DETEHZBK
FVHRY A BRELRE ST 2FETH - 12,
A3 1857 FEiT 4 ¥ Y X Arran & ® Lamlash
BLOFLry DREZIN, %) Gregory & D
Cocconeis pinnata &\ > HEMBEZAITER SN
lBERETH S, Th% Greville 25 1859 FEITIE
NiCHfER#E L 7. 2 0k, s Sdedbisigic
DI TD A — oy REEE G ot RS TR
ENTVEY, ZOEEDEZRICELTIREXLT
W3, Al Greville DJRFEEHE (1859) B8X UL
K ohoEHEEOEFVWXE D #H (Grunow in
Van Heurck, 1880-1885, pl. XXX, figs.6, 7;
Schmidt et al., 1874-1959, pl. 189, figs. 1-5, pl.
190, figs.2-4; Hustedt, 1933, p.330, fig. 783;
Cleve-Euler, 1953, p. 4, fig. 487) 2#&8&Ic L, 7%
DN, FROBECHEN L K —B LD TEAE
LRE L. fetil, ThoOXETIRERERD
BRI IREZICIEA B LR L TV B A TARK &
13F72 %, JE%, Romero and Rivera (1996) i,
FVIRETHREL K & Frenguelli &I L 2
v 3 v 5 Cocconeis pinnata & [R)FE S k%
LM BLUSEMBEELTVWEY, ZHhIIFHEDE
BOBELLREHERLIELHD, RITORM
DBHb, 5B, FESIERRN Cocconeis %
BRESEET S LONERESXERE, SB/TE
D (REXK), BERLEZED BRBHEEEDT
BEEHFRZZXITL TV 3,

Cocconeis sp. 1 (Figs. 18-22)
HWARROREIBOLWIEAFE. %K 12~26 um,
FRVE 7 ~14 um. HfEERR (Figs. 18, 20) : MtEIIE
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Figs. 14-24. Diatoms species occurring in the culture experiment in the small-scale Shiretoko Rausu DSW facil-
ity using DSW pumped up from Okhotsk Sea, Japan. Figs. 14-17. Cocconeis pinnata. Figs. 14, 16. Raphid
valves. Figs. 15, 17. Araphid valves. Figs. 18-22. Cocconeis sp. 1. Figs. 18, 20. Raphid valves. Figs. 19, 21, 22.
Araphid valves. Fig. 22. External view of the araphid valve. Figs. 23, 24. Cocconeis sp. 2. Fig. 23. Raphid

valve. Fig. 24. Araphid valve.

BR. BBRICIA - TEAUSE b HVRERR. R
10pm iZ 11~13 KT, FOPRTIIFELT, FFIRIC
U< 18 31T L e S WE R I igHRIcHE 35, BRER
F 1SN A ORI 5155, FulEid
INE K RERBE. EAEERR (Figs. 19, 21, 22) : #his
BB TERIR. RRE10umIC6~T7KT, &
DEEITh o 0TI, IR THRENRICS B,
MIRRIIRROIB LR L THE. S&RIE25IcH
WVBWICHNENCEA IR 515 5. ATERAID
® Cocconeis pinnata EBH T I ULEEE b

B, BEBLUTORHEE G >ETLMBETHX
B, 1) BORZIMWNHEL, HEXFHNICERIE
DR, 2) FEERR DR O BEUSHS AR, 3)
BAEBRDORROBHTRO DR EFHZ TIZITNE L.
4) ERER OB IRAENCIE S 2 T Ofas S
3, TOERMICOMRDOIBLPHR OHBEIC b £
Rpbn, AEOIRE G S CHEFM LR
iT->TW5a, KELAKERL, MiQdBETHE
CLomh ENBLTEB LTV, KFATIIA
Ficbkh HBEVERS A, HIcHEH (SU) i
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Figs. 25-42. Diatoms species occurring in the culture experiment in the small-scale Shiretoko Rausu DSW facil

ity using DSW pumped up from Okhotsk Sea, Japan. Figs. 25, 26. Navicula mendotia. Figs. 27-33. Navicula sp.
1. Figs. 27-29. Valve views. Figs. 30, 31. Girdle views. Fig. 32. External view of the valve. Scale bar = 5um.
Fig. 33. Internal view of the valve. Scale bar = 5 um. Figs. 34-36. Nitzschia tubicola. Figs. 34, 35. Valve views.
Fig. 36. Girdle view. Figs. 37-39. Tabularia investiens. Fig. 37. Valve view. Fig. 38. Girdle view. Fig. 39.

External view of the valve showing a terminal area. Figs. 40-42. Tryblionella sibula. Fig. 40. External view
of the valve. Figs. 41, 42. Valve views.

75
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LU CHEEE 64% L5 0, K (AU) & 42%
LY, BEERRI2HETH- .

(Figs. 27-33)

AR DR IS T, AR IREBICHIC 15508
AAHEFHU S (Figs. 27-29). HHIBOKVER
< (Figs.30, 31), #XE (valve mantle) (373
»orimEisd (Fig. 32). #% &Kk 24~53 um,
AR08 4.5~6.5 um. ftEIEMRIK. KR
BT, 10umic 7 ~104&. ROLKTIRITFEITT
H B, BIHIEL BRI LEdn, bEhiciln
ATH, FhBRETE I ~2KM3Mhi D 5L,
BAROHLRERKT 5. AEIEEREZW - <
D EREEH LW FHECRBECHIDE
B, FIcZY (WD »oF#H (SP) it T
MXTHEREAS 12~17% % G 1z,

AEORHMIRERIIE R, HEHEORREE &
BORVWEAEOFEE, L OHICES L <M<
BB ZRRTH S, chFCcicidBsnrciBE
Naviucla & T 2 LRRBESUTY 3 DHE
BEIons. PIZEELRAENOBEREKT
7 EREMER (5K S, 2005) PENBEFEERE
KR OBRIERER GRS, 2007) »S5HES
N 72 Navicula agnita Hustedt (1955, p. 27, pl. 9,
figs. 13-16) 3% 543, SMREEH 10 4m i 12~
14K LET, BRINSGERL-TWE. D,
Navicula rusticensis Lobban (1984, p. 789, figs.
4f, 11a-h), N. abunda Hustedt (1955, p. 27, pl. 9,
figs. 10-12), N. normalis Hustedt (1955, p. 29,
pL9, fig.3) bMEUZA, FMELIIFKOME, BE,
BTt MR DICENSRIZZ M5, Thdtd
XBIL, REEEE L.

Navicula sp. 1

in Cleve and
Grunow, 1880, Kongl. Svenska Vetensk. -Akd.
Handl. 17: p. 97; Grunow in Van Heurck, 1880-
1885, Synopsis, pl. LXIX, fig. 14. (Figs. 34-36)

AR O R AT ERIK IS TR < (Figs. 34,
35), BERDRXDOHPREFRIG I SN TR 3.
wHREATE (Fig.36), MiGRdAAEFF S, &

Nitzschia tubicola Grunow

E 36~54 um, #XME 4~ 6um. HEEIIH < AR,
BRBICRELEBEET (keel) KT 2. /NE
(fibula) (2BAB%¥, 10um iZ 8 ~10 AR,
BMOhRETIE2~3 @A RE, Z ichOE
(central nodule) MR, FZEBDLTHITL
Uha., FEIBROTHMETLM LXVOBRER
R H 2. AABIBONE, K&, BLU/N
BEEDFRCH (Cleve and Grunow, 1880, p. 97)
% Grunow (in Van Heurck, 1880-1885, pl.
LXIX, fig. 14) ¥ & U Witkowski et al. (2000, p.
407, pl. 209, figs. 29-35) DFELH;ICE < —H LD
TAREEEE L7, 2L, Ric#ic 3EREE%E
¥ Bk ¢ % Shcizonema (=Navicula delognei,
Lobban 1984) o¥hikEDHIC Lid LIXSHHER
$5LELTVS. SRIOF|ETRIDOL S5 BERR
BBEESNLEDL-DT, SS5ICRTEETS. K
BlEFEICO D HBRL D, FcEY (SP) «©
Zhotc (16%).

Tryblionella sibula (Giffen) D. G. Mann, in
Round et al., 1990, The Diatoms, p. 679.

Basionym: Nitzschia sibula Giffen, 1973, Bot.
Mar. 16: p. 42, figs. 59, 60. (Figs. 40-42)

HRR DRI S RL VWIRETE T, BBV ERIKTE
FEIT, HB5VWRROPRIFTHI I Th A
AV UvEART . BRIREERIcE I E Y, &I
DULMEIRICIE B, #RE 25~46 um, #XIE7 ~9um.
& M < RRARE, BRRICIRE LEBEEKT 3.
IVEIBARE, 10 um 1T 10~12 [ERAIFNC S, F
DHRIBTI3 1 ~2@EKRL<. FREIE Nitzschia BD
EHIEHERTRELSEIT>. i3 Tryblionella
BT, R#ficxt L CHEENIDEE D Ebsb Rt
fliz~c & (Fig.40). Z&#R1E 10um i 20~24 &,
RO TIRITFELT, BRImThI v IcibtRicis 3.
R 1O/ SRERGI D 518 508, BDOHRE
DALY RIRL, Z0Red LIMBETRZ
IEHEOBAUR S L CHES NS, AMETE
1 (SP) %R < MARICESE (0.56~3 %) TH
BT

A& 3 Giffen (1973) ic& b, @7 7Y # Cape
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MM D St. Helena B S REI NI FE /o v+
% Cladophora rugulosa R¥L#EA v ¥y o D—F&
divaricatus % O B K £ » 5
Nitaschia sibula & L CTHriEid#lshic. Th % D.
G. Mann (in Round et al., 1990) 73 Tryblionella
Bz L. AFTid, mMEBEERBKHEFRO
BB D S Tryblionella sp. & L T/VEO L
wESNTVWBE GRS, 2007) i34, JLiEEE
FEEE D 7 < & Zostera marina L) SRS h
TW3 (FES, RER).

Caulacanthus

4, E B
I F TOBEERRBKA AR ICHIRT 215
I 2R, BE»SEBUKL TV EILR

o 2 fE% (BBA S, 2000, 2005) &EFUBH S
HUKL Tw 2 S5HMB0fER (5K S, 2007) iR
STV, AWEIC & IREBBER N 5
KL TV BILHERIR & 5 3 FBKFRI ik
Tb, ZO—MEHSHITTEIEDBTEL,
RABEORRIL, FIBD IHMERE IR, B5
BUK U 7o iFEKIc &INZ 3 2 & 15K, T4
BoEd, 2oz LoRECHRALCE .
HEHOBELIT-ATH L. EFORAEIR, £
EolL L 2B oER T —ITiIThbNh: 5K
5, 2007) A%, SGEID LS ICEET-2H/BERE
<, AEERGERBKEROE RO BRI % 5]
2 L THROTERLERENEAD.

SN, EMEEL K 4 FEHERhcBVT, At
TR Il @BEEa Nz, %< Amphora sp.,

Cocconeis sp. 1,

IZ>2W

Cocconeis sp. 2, Navicula sp. 1,
Nitzschia tubicola, Tabularia investiens @ 5 & 6
BRZLVOFHEHEH 2 bDOOFICHER LK, <
DFEH DD & IMEYFHI R S5 RIREKD
BEHEERT ODTH B0, TOREL @k
SRRV RBKOEDEHI AR L TV B &
bWZ 3, TDDB Tabularia investiens %K< 5
BRELECEMEOEREK (BBKS, 2000,

2005, 2007) TRB»ShLV, FdEEBE
TITbh CENEERERAOHE (Takano,

1962, 1967 ; FE « Hh, 1994 ; 5K « /#£,
2002) T HEFEHMSML, TS0/, BEMT
HUKE T v 2 REKICREET I B U 7o Al REMEDS
=V, BRI OBERREKIE, A&—v I BIRES
RIS 2 RRBRIRKYS, HIFRIFHE TEF L 1%,
AR L i — B BEBIBIC A D AAZEB DK
WMThsEBHSNTWS (K, 2007). —4,
ELWR MR AABEEKE, SHMEOMEEK T
KEFEDBAKERFKE LTHK LTV, Lidio
T, TOSEFEKBOMEESHE L - EEEHD
REEEAHLLEZZ 002, COERBIAET
DEBEFEBKRRICIZ 1 H - - BAT, ERKCx
4 BT BEEBROAYIEIEN T 7 o —F OAJREM 2R
WLTW3, A%, SHoFEBKESRICHRT 26
BHREOMEMHKE TOBEEHET L LickD,
R OF - O REASFE N 3.

5. # ®

AHEO—IIIFFEHAE (20580197) D BHAK
22 FtbDTHE. LLTERBFOELEKTS.

x #
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