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Activities of the summer operation of the 51st Japanese Antarctic
Research Expedition (JARE-51) in 2009-2010
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Abstract: This report outlines the activities of the 51st Japanese Antarctic Research
Expedition (JARE-51) during the 2009-2010 austral summer. JARE-51 consisted of
85 personnel comprising 28 wintering and 34 summer members, and 23 observers.
JARE-51 marked the commission of a newly launched icebreaker, the R/V Shirase, on
her maiden voyage to the Antarctic. The Shirase left Tokyo on 10 November 2009
and arrived at the ice edge on 15 December. The first helicopter flight to Syowa Sta-
tion from Shirase was performed on 18 December. The Shirase then headed to Crown
Bay in order to transport the meteorite team to join the Sor Rondane Mountains
project team, which had arrived in advance via the Dronning Maud Land Air Network
(DROMLAN). After completing this mission, Shirase returned to Syowa Station.
After 2042 rammings through the thick sea ice, Shirase finally anchored at Syowa
Station on 10 January 2010 and unloaded cargo to resupply the station. During the
summer operation, a variety of scientific observations were conducted, including un-
manned magnetometer network observations, ecological observations in Antarctic
lakes, and GPS and gravity observations. Several buildings and facilities were con-
structed and maintained at Syowa Station as part of logistical activities. The major
field activities of JARE-51 were the Sor Rondane Mountains project and the inland
Dome-Fuji traverse. Both projects were successfully completed. The Shirase left
Syowa Station on 13 February 2010 with the summer party of JARE-51 and the
wintering team of JARE-50 on board. On the way to Sydney, observations were made
at Mt. Riiser-Larsen in Amundsen Bay and at Cape Darnley, and the vessel visited
China’s Zhongshan Station. On March 17, Shirase arrived in Sydney Harbour, finally
arriving in Tokyo on April 9.
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Table 1. Members of JARE-51.
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Table 1. (Continued.)
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Table 1. (Continued.)
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Table 2. Scientific observations conducted by JARE-51.
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Table 2. (Continued.)
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Table 3. Summary of summer operations of JARE-51.
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Fig. 1. The operation area covered by JARE-51.
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0000000000000 D000 00000, 0000000000000 20
(ooo0ooo0oOo0:0000, 000000000000 00:0000)0000, O
400000000000 00O00DOO0OODO0OODOOODDOOOOD.
10200 0OOOOOOOOOO

10270 0OO0OOO0OOOOOOOOOOO

10300 OOODOOOOD

20 60 OOODODOOO (UO), DOODOO-0 (©CO)
47.5. ODO0O0OO0O-0-—

ooobo0ooboOoOon0. 0D441.00000000D00-DO—-000O0O0O0ODO.
47.6. ODOOOO —

gsioogo, oo —-0o0b—-0-0,000000000D0O0000DOO0
goob. oboooobobob, 0-=000000 Helicopter Resources, Pty. Ltd. [J [
00, OO0 (AS350B2) OO0 — (O0OO0OO: Peter Carrigan, 0 O O : Craig Rodwell) 0 O
O0-00000000000000. 120290000000 20 1100 [0DO00JO0O0O
O, oooooo, 47000000.
4.7.7. OO

0000000000000, 0000 (000000) 000000 (Ooo0o) O
oooo. 00, OoooO0o0ooo, Dooo (oooo), 4000, DO0DO (@©Oo
00000000) 00000, 000, 000000 [0oo0J ooooo. oo, 0o
oo-0-0oo-—-0boobobooboooo. oo, boboobobo -obobobbobboboo
ooo0ooooon, ooboooo.
478. OOOOODO

051000, [000JO00000000000000, 00 -0000000000 4
0@ 00,00 0:000-0000, 0000:0000, O000:00000) 0
gooooooooo. bo, oobooooboooobooooobboooboo, bboo
oo -0o0ogooobbogo. boooboogooogoooD. Dgooboopooobog, boo -
goooooobooooo.

-goooooooog -bo

-goooooooogooo -go

-goooooooog -0b0o

-gooooooobo -go

-goboo0ooboboooboobobooboooboobooo

-0oo0
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48. OO0OO
48.1. O—-0O0OCOCOCOCOCOOCOO

[000J000-00000000 1102600, 0-000000000000000
ooo07000000000 [DO0OJDOOOO, DOODOOOODODOOODOO. OOoOo,
cooooooooo-0oboboboobboobo-0boboboooon.

-120 20, 45°52.3’S, 110°01.4'E

<120 30, 50°55.0°S, 110°08.1'E

+120 40, 55°33.9°S, 108°40.4'E

-120 50, 59°20.9°S, 108°45.8'E

+120 60, 59°48.8’S, 99°50.4'E

-120 70, 59°27.5°S, 88°20.7'E

<120 80, 58°32.3'S, 79°38.3'E
48.2. ODO0OO0OO-0000

oo-oogoogd, 20090 120 40, o216UTUHUOOOOOOOO-010000
00 (0O000:55°33.9'S, 108°40.4'E, St. L4).

5. 00oooon
51. OO
051000, 000J000 12t000000000000000000000000
goooooobooo. oo, bbboooboobooooboboobooooobOoooDo.
gooooooobooooboooboboooob, oooboooob—-0oobobooobooboo
god, gobooboobobobobobooo, bobobobobobooooboo
o000, 0O, 0510000 [DO00JO0O0 4000000000, ODODDODODOOOO
ooboooobo-0oooo.
gsioboooboooob4000. 0000000000, 0DO0OODLDOOOODOOO
o, 2ftgooggooooooboooboooooboooooooooobooboo. oooo,
0000000000000 0O0OO0 1/30, 0000000, OO0, DOoODOooOoOO
00000, [000JO00000000DLO0000DO0O00D00DOO0OO0OOOOoOoOoD
oooood.
511, 12ft00000000
goodood, booooooo, booooobooo—-0Ooo0oo. 2ftooooboo,
gooooboooooboobo, oboooboooboooboob, b=-hOobooboboob
ocoooooo. oo, oo -oboobob, bobobobbobobooboo, b—-bDoboboboo
Unrfttgooggooog. oo, os1good, oooog, bboobo-00o000
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04 OO0OOO
Table 4. List of cargo transported by JARE-51.

) HE (k) ‘
X5 LiiiEg ATE(m?)
NET GROSS

B 789 11,995 17,416 116.63

fiv k —
G-y 167 3,589 19,654 96.67
A N 956 15,584 37,070 213.30
B 477 52,775 109,117 855.80
R 1,228 815,582 886,199 2,019.06

B 5 i

B 276 35,682 47,224 263.66
TR 7 5,511 8,792 31.64
ARFnEEH /NG 1,988 909,550 1,051,332 3,170.16
S16 237 4,229 4,743 259.51
e — % 153 35,201 39,728 236.73
waEF 3,334 964,564 1,132,873 3,879.70

K7V =< M THEBIANTEBERBI O — ANV TRER T A& ER\0.

oooo0o0o0ooo0oooood.
512. 00000000
() DOO0O0O0ODOoOO0O oooJoo

000000 000/ 000, 0000000000000 00000. 000000
0000000000000 000000000000000000, 000000000
0000000000000000000000000.

0000000000000000, 00000000000000 -00000000
0000000000, D000 00000000 R2f00000000000000
00000000000, 0000000, 00000000000 1200000000
oooooooag.

[00J00000000, 000000000000 000000000000000
0000000, 00000000000000000000, 000004, 00000
00000000000000000000000000, 00000000000000
0. 00000000000 D0D0D00000D, 0000000000000, 0000
000000, 00, 12000000000, 00000000000000000O,
000000000000 -0000000004d.

000000000000000000, 0000 - [000J 0000000000on
oooooood.

(2 DO0O-00000000000
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gob-bobooboo, gopobobobobobobobogo, o-0oboboboboo
cooooooooo.oobooo s1oobob, o000 -0-0OD0O0OOooboooo-=
gooobo—-oooobobobobobobo, bobobobob—-bOoobooboob
ooo.

513. 0D0O0O0OO0oOOoO0OobOoOoOoooboooOog

[000J0, 120 18000000000000000OO, DODODUODOODOOODOOOO
ooooobo. bobooob, oso0b0O0000, D000o0o0ooogogg. oooooo
gooobobooo, iobobo33gbgoowetbgooooooobog. g1go
gboooooooboobobooobogoogsieoboobobobooobooog. 200
gboo3pguobog223p00o0boobobob, obobobo33p0god 254t0, S16
gboosgbob47t00000O0O.

514. D0O0O0OO0DOOOOODOOO

gobodoub 1202300000000, DooooOooooboboOooboooooboo
goooooooob, obooobooob, ooboooboobooobobooooo. 2300
goooooob110,b000 180, 24000000 s500000, 0060000 393
t00000. 00, 000000-00000000 (00000 -0A) 00, 0000
o-oooooooooobooooo, bbo—-pDoboobboboboob. boboo, o
goboboboooob-bobob, bobooobobob-00b0booboobob
0o0ooo0oo. 0o, 00 -0000000-00, 0000 [000J 0o0ooo0o0ooo
gboobobooooobogon.

515. 00O0O0O

goobooboooboooobob, boobbooobobooobboi2o280000
0. 000000000000 10700000000000, [OD00JOoOO0OO0O0OoOO
oooo, Jooooooooooogooggd. 1o30b0o0booboobobooboon
goooboobooo, oboboboooobobobo. obo sy, 7000DOO, 7
0000000000000000000000000000O0. 08000, fTobooJo
go, boo, ooboboboboboboboob, bobobobobooooboo
goooooo. ooooooooooo, lcooJoooooooD—-0oOboDoooDoo,
goooooooooboon.

gboboboboooboooooobobobobobobobono, obbobobooboboo
0 100000000o0o0o0oooo0o. 0o, o0 Jo 101000000000
O000.01o0os0000, [000J00000o0ooo0oooooooooooo
00, ooooooooo (oo, D000) 0000000000, 0o, Dooo
00000000, 000l 000000000000000000000.
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gsiogoooooboob 1o nodb 4ooooobobo.oboobob, oooo
goooooooooobooobooooob, oooboooobboobobooobo —-0o
gobooooobobooobooooobooo. oo, booboo 2ftgboogooog
goooooooooob, oooboooooboooooboob. oob, ooboooboobooo
goboobdo, obobgooooooooobobobobob, obobo-=000
g—-ob0b000000000000000. OO0 400000000D0O00O0O0
279.0t00000.

gog, gbobobooooosoboooobpobouoboobobono3poooooa.
gooooooooooboooobooooobooo, bbooobboo—-b0ooboboo
goooog, bsoooooobbooobobooooobooooboooob. 1vgoooo
gobobobooo, bob si1oobooboboboobooa, bsoboooobob
goooooooobo. oboog, 2000000 2100o0booboogb. og, boo
0000000 [000J 0000000000000 0000000. 0000ooooo
gooo, 31tet, 00000000 1261t0000.

516. 0OOO

00000, D00l 0000, 000000000000 0oOoD 101100000
goooo. bo40x00000, 10110 0210LTHOOOOO0O, 10 120 1554LT
god, Jpsisok oo, 10120 1710LTOO0OOO0O, 10 130 0735LTOU O
0o0. 000, boooooooo.

517. 00O

ooood, 1022000 2400000000. 000, 00000000000000
gooobooboooooboboboboboobon, obobobobo. oo, oo
gbooboboooobobobo, obooo-bobobobobobooboo-=00
goooooooboooboooooooooooooooooobboobooooo, o
gooooooboooboo. oo, os1oobooooooobooobobooooobooboo
gooooooooooboo, bboooooooboooobobboooboooboobooo
. ooodg, boogoboisooo3poooosiogooooooboooon.

518. DO0OOOOOOOO

gobooooboooboo, bogboboooobog soobbogobo, bogoboo
goboooobobooobooosiobooooboodo. og, oobbooobooooobooo
goooo -0obb0 -0obooobb, ooboboooooooooboboooboboooboooo
U, goboboogoboosoobooooboobo. oo, boogooooo, bbo 12ft0000
gooooooobooobooobobooooboooooobD. oob, Doboooboobooo
U, gboboboooboobobobobobooooo.
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519. OOO0OO0O0OO

gsoooooooog, booboooboobooobooboooOobOObOObO0O. 0000004
oooooooooooooboo, booDooDOOoOODOODODUODDOODODDODODODOO
ooooooo 3sotooooo. ooo, bobobooboooboob, booooobooboooboo
oooooooooooboooobobobboboboboO. Do, bboboboo
cobooooood, 2000000000000 O00DOOO0ODOOOO0OO0—-0000
cooooooooooobooooboooobboboobOobOobOOobOobbObbbOo. bo
ooooooo, bbb 2000000 ODODOODOD—-DODODDODOODOD—-DODDODOO
ooboooooooo. oo, bobobDOobOO3sotooboboboobobO, oCoobooobooo
o00o0ooo0obOoO00oboO0o0oobO0oooO0ooooOOo. Obooobooooooo
3197t0000.

52. 00O -00

521. OOOOOOOcOOO-—-0O00000, obOoOooOooOooOoOoOoOo00

gooooo, oo UUL, Doooooo,
cooooc-—-oooooobob. booooboooooboL, b200b00b0Ob00Ob0ObOOO
oooooooooooboo, bobobobbooboboboboobobobo, bbobo
oooooooooboobo,ooooooooooooooO, booboooboooooo.
522, 00O0O0OO0OO-0000OO

goooooooooooooog, bobobbobb7e0DD0OD. 000000000
I
ooooooooooooooooOopopon, DooobDoOoOOobOODOoboobODoo
o00000ooooU0Oo. [bo0JooooooUdo, DooboUoooooooooo
ooooo.

523. 00000 4mO0000000OO

oboooooooo-—-0oodgg, booo00 PANSYOOOOOOOO. PANSYOOO
gobooooobscommO 10 600000000,
odoooto-ooooorg2ggog, oooooobob-000 20, 00000
go10, gobooo1oo0go.

524. OOOOOODOOO

dooodoooooooooooooooooooog. odg, oooooogod
o0, 000040m0000000000000000000. O0o0oO0—-0000 200
oooooo, booooo0oo0oOoULOUoUoOUooUooooao.
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525. 00O0OO0OOOOO

gooooobooobooboog, boboooooobobbooobooobob enonbo,
goboboboooobooo.

526. DO0O0OO0OO0O—-0—-0000-—-000D0O0, ODOOOOO
goboouo-0ooobooboooobooobooooobo, obobooboboooooboo
gobobo-0o-0000-0000, boboooboobobob.

527. 000 -0-0000—-0-000
goo-gobooboooooooobobobobobo-0=-0O0bo—-0boo, o
goooo—-0ob—-0—-0000o0booobobooooobbog.

528. cOobOO-gooOogooobooog, booo
couoo-oobobobobobooooboboboboboobo. obo, obobo
U0, boooobooooooooog.

529. ODOO0O0O0OOOO0OOOObOoOOO

goooooobooobooog, oo, bbooboobbooobbooobobooobooboo
gooobobooooobobobobo, ooboooobobobobob, Doboboo
0.

5210, DOOOOOOOODO

goboooboooooo. bobooboooobooooo, oo, Oos1ogoobooa
cooooooooooobooo, bobooboobooobooo.

5211. 0O0OOO0O0OO

goooo, bboooboooboooooobbooob, Dgoboooobooooo-=
goooo, oboboooboogoboboo. bobooooooooooooobo, oboo =
gbobooboooboboboboboon.,

5212, ODOO0OoOooOOoO0o-0000-00, O0ODOOOO

gobooboobo, boboooooo-=-gb s1iobobobobobobobooo. o
0, [000JO00000000, O0000-000000000000. oooOo, 00
gboo-—-gboobouobuo—-oboboboboooobobobob. booooboo
0ooooo, oo 156000, 39m’ 0000,

5213. DOOO0OOOOOOOOOOO
gbobobobobooooobobobobobobbooboboboboboboon
oob, oooooooaa.

52.14. OOO0OOO, OO, oOoO0

goobooo—-ooobobog, boboobobboobooobobooboooobo.



76 oooo -oo0 o

5215, XOgOOoOo4o Oooooo
ocooobooooooboooooobooooooboOoboOoOoooog, oooxooooooo
og.

52.16. L/SOO0CO0OO 0OOOOOO
00o0U00o0o0ooo0o0oooooUooDbOoUoUOon, Doo L/soooooog
ud.

5217. 00O0OO0OO0OOOO OOOuUOOOO
goooooooboooooboobooooboobob vbooboooooooboobo, o
ooooooo.

5218. OD0OOO0OODOOO OOOuoUOOoDO
ooooooooooooobooooobooooovooooboooooooboooo, o
ooooooo.

52.19. 0O 1HFO-0O-0000

gooo3oommdiod -oooooo, oo -, 000-000000-000d
gooooooobobooob. bgooobooooboooob—-b0oobboobbooobo =00
ooo, tooooo—-oboboobooboooLn, bobobo—-bOoObOooO—-boboboboo
oooooooooooooo, bobobobooooooo.

52.20. ODOOOOOO—-00000
gobooooocoboooooocoooooooooooooon, boooobooooo
U.RrRcooogog, obboooboo-tobo-0bb00b0boboooobb, ogooboo
oooooo.

5221. 0O0OO 0O0OO

djoooooooooooooooood, tooooooao.

53. OO

53.1. 300kvAOOO -2000-0-0-0

00000000 300kvVAOOO 2000 48000000 —0—-0—-00, 0004 OO
ocoooooooooob. booooooo, U0 -Oo0Ub0UUUoooooog.
532, 00OO0OOO0OOOOOOO
000200003000000000000000000O0O00O0OOOOOO, o
00Jo0ooooooo, oooooooo.

533. UO0OO0OO0OOOOOOOO
oi1oo~0100o0o0ooooooooocbooooooooo, bboo—-00oooo
oooooooo.
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gigbooboo~o20000boboboooobobo, oboboooobo o
gooooooobooooboooboob, o20000b0b0b00obb0oobooobooboo
. gbobo, b200boboboboboboooooboobobo.

534. DO0OO0OO0OOOOODOOOODO

gooooooooooooooo -ooooo, Jooooooooooa.

53.5. ODO0OOoooooooon

gooooooboo, bbb —-00obo-0obbooobobo, oboog, boo
gooob, boooooboob, bobooboobooo.

536. DO0O~O000000O0DO-000OO
goo~-coooobob—-0ooboboboobooo, b—-0obobOoboooobo
goooodoo, cogboo. obooooboodoooooooo, o-bobooooboa
ooooo-0oooboobooboob. oo, boboboobobobOoboobobbobobo
goboboboooo, gbobobobobooboo.,

537. cOOO—-000 -00b00o0OoooOoOogoon

gooocooo-0obo -boobobobooboob. ooobo 1IFr-ob00b0OboOoDbO
goooo, oboooooogoooobg, boboboboboocboob—-0O0oooboog
g-o0oooob. oo, bs1gbboogoooooooooooooobooooooo
U, gboboboooooboobg.

538. 0D0O0OO0OOOOOOO
iomiooooboooooooobooboobobL, ob -boboboboo. b1bobo
goooooooooob, oo —-bboooboboooobboobobooooob. o
U, gobooooooobobobobo, oo, obobo, obhoboboobooboo
goooo. obooobooooboooobooobobooobooob, ooooboa
oooo.

539. 200k 0—-000000, 6OKFRPOOOODOOO

000000000000 -0000000000000000O0, IToooJo0o0o00
goooboboooooboobob, bobobooooobobobobobooo, oo
gooooooobobooobooobooooo, booboooooboo.

54. 00O

gooooooboooboooooboooboooobooog, b—-0 -0OO0O0-0D00O0
00, 000-000000, [000J00000000000000000000ooO
goooooooobooob, oobobooooobooooboooooobbooob. ooooboo
goobob, oboboboboboboboobobobobobob—-0ob0obon
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ogd.

goboooob, 0boogobboog gF V/UHF, D000000ooooooooo
U, oooboooooog eps, 0 —-0—-00obooooooo, oo, obobogooooo
gooooooob-o—-0OO0OO0 .00, DODOOOOD—-0OO0ODOOODbOOObOD -O
ooboooooo -oobooboo.

54.1. VHF -UHFOOOO0OO0OOOOO0OO0OO00OO0

udd, ddoooooooooo—-0o00oogooooooooogo. ogod
460mO0g0. goboo-00000O0O0O0O0ODOOOODOOOODOOOOO, 0o
O VHFOO Air-VHFO OO OOOOOOOO0ODOOO0O00OO0O00.

000 UHFOOOOOOOOOOOOOOO, oo0oO0o0o00, 000 00000
400] OO0 —-000OD0OOOCODOOODOO, DOooooo.

542, 00-0000000O0OO

cobo-0, 2t -0b00boboobobooboboobboobbon
0, 00000000 [0DO0O0O0400]00000. DO0ODOODOODOO, DOOODO
goboooooboooboooob. obboobooobobg 3echbogooOO
goooog, sgdbo—-—ooobobooobooobboooobooobooboooooboo.

5.5. OO

00-000o0o000, 000l 0o000b000o0o0oo00—-0o0o0ooooooo.

0000000, 0100000000, 000J 00000000 s1ooog -00
ocoooooooooo. oo, boboboobobo -obooboboboooo.

gooooob, o -0 -0 -ooobobob, oo -0O0Ob0 -bOoboboboo
goob, boobobobobooboo.

56. OO
0o0o-0ooobooo, ool o00o0obb0U0 -00b0000oboUOOoo. oo,
00000-000000, '000J0000000000000000000000, O
cooo-oooooooboooooooobbobbob. bobooboooboboboo, oo
poooooooooooooooboooUobOoon, oo oooooog.
ooo, 0230000 —-0 -0O000—-0DOO0OO0O0OO0OOOO0O0OO0. 20200
DROMLANO OO S170000, 2040000000000.
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57. OO0OO

571. OOOOOO-000000

gobooo-oooooog, 460000 4000O000ODOO, D4OIODDOO
oooob,0oooooooooooboooooo. osioooboooooboobooobooo
oooooooo -oboobbooobo. obboobopbob, Aggo-=0404dg, nooo
ooo, tooo1oooboooobobLobLoboLobbbbboLoL. booboo, boo
000000000, 00D0—-00000 830 (25550kg), O0ODDOO 350 (6858kg) O
goo. oo, gooboooobcobo-0gooooobooobooon, ooboo
oooboob, boooboooooooooooo.

572. 0D0O0OO0OO0OOOOOOOOOOOOOO

oooooooboooooooobooa, os2000000000000000000
oo, booooooboboooboobobob. boboo sooboo, bobboboo
ooooismOooo, oooo, obooboooo, vocd, Uod, booooooo
cooooooooooo. booo, boboooooboo, oo, bobobooboo
00000000000, vocOoOooooooooooooooooooo, oood o
oooooooo. oo, oooooo 2smOoboOOOOOOOOO, OOOOOOO, O
ooooooo.

58, ODOOOOODO

goooooboo, osoboooooobouooboobobob, Xgog, sgooooo
goooooooboo .00, booboo—-0b00o0o -bOo0ooboboog. veBIOOO
goooboboo, oboboboboboboooobobob. oo, DboobOoo
gobo-goboooboobg -oboboobon.,

59. LAN-00O0OO0000
59.1. [000OJ OO0 LANOD

[D00JO000000, OO0 LANOOOODODOO. 000000 -000oo0a, 0o
00-0000000000-000000000-0, 0000000000o0oooo,
O0LANOODDODOOODODODOOO0OO0O. 000-000000000000000
0000000000000 D00000-00000000000000, 0000000
0O-00000, 00000 LANDOOODODOODODOODOOOODOOOD. 0000000
000000000, 0000000000000 40800000, 360000000 (00
088%) 0000,

00, [000J000000000000, 000-00000 (o-000) d, O
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0000J0000e64kbps000, 0O0O0OO0OODD-00000000, OODODOOODO
ooboooooooo. os1ooobobobobobobob0 BGANUOOOOOoooooooa,
goooooobooobooooobooboooobooooob. boob, ooboooooboo
goooooobooo—-oooobooooobooo.

[000] 00000000 10 1100 [0004J000000000000-0000
goob, booboboborLANODOODOODO.
592, 000O0O0O0O -0000000DOOOODOO-000

g20bgobooooooooo—-0obobo,0os1bgooooobobobo, o
soO000O0O0O0O0O0O0O0O0O0O0O0O0. 02000000000000-000000000
gooooooboooboo. oo, pPHSOOODODODOOODOOOODOO, PHSOO
goooad.

gooooooboooboobooooboo—-0boo0oooob, oobboobobogob =00
goboboboooobg, gbobooooooboobob.

510. OO -00-—000000O0ODO

00oo00o0ooboU0Oo, 000 110 BODODODODOODUOOODO. DOoOo, foooJo
goooooooob 120 8OoOO, gsoogobooog -ob0-=-0b00b00o0b0Oon
ooooo, ooboooooooooboooooooooooboooobboOooboboooon
0, /0000000000000 000DOOO000oooDooo.

gooooog, oo —-oo—-0ooooooooooog, ooooooooo
oooo.

511. OO -000OO

0000000000000000000000. 110240~1070000 (00O ]
oooooo, 10s80~20 ROUOOOOOO0OO0O0000, OO0 20 130~30 1800
gooo0oo loooJOooboUOo, 0sSsl0000000 -0D00O0O0O0D -0D00O0o
0000, 05000 -05100 - 0000000000000 0COOOOO0O. OO,
ocoooooo, oo -obobboobboooo, boboooboboboobooooooobboboo
cooooooooooobboboboobooon.

00000O0ooU, D000 40 (1026000000000, 10270000000
00000, 1030000000000, 20600000000 -00000-0) 00
ooobo. 00, 10 1vo0oooooooooooooooo Tvooo, 2080000
oooooooooooobooooboOoboOobObob. booboboobooboo sooobooo
000000000 (00o00:0000000/000-00-0, 0O000:0000,
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0000:00000) 0000000, OO0 l00DoDoOooooJo fooooooJoo
oo, ooooob -oooo.

6. 0O 0ODODO

0510000000, 000000 000 J0o00000o0OoOooooooooooo
o, o, ooooooooooogsooooooooboo, boooooooboooboo .o
coooooooobo.oooboooo,bo-0 -00ob0-0O0b00ObO0b0obobooooo,
DROMLANOOOO0OO00O0000—-00000000, ODOoOooooooooooooon
0-00000000. 0oo000oD lDOo0JoUO0Oo, boboooooooooo
00000000, D00 [000] 00000000000000000000, 000
ocoooooooooooboobon, bboooobobobbbOOobOObOObbbbbbo
oooooooooooboooboooboob. oo, bobboboboboo, bboboo
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