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EROEZITE L RWERE/TZ, Thbb,
B Z 7= ULF BB D MEARENC L 5 b
D TohIVUX, BIRREAREEII IR OE S
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TFE EHLSIRE T 5) BHArdHLETHY .,
Ponomarenko et al. [2005] (%% D FH % —fFlR
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h. KON ERG VA = 2 ¥ =TI
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ETL LU AHEENRER L TV

Ponomarenko et al.

ground/sea-scattered echo @ E{&f] 1 Filiz-Du»
TOfiFENT#17\>, Ponomarenko et al. [2005] @&
i) & [R)RR (R 0 0 [ A IR o) S e A SR B 3 &
K& L 25 IRz R L7-, £ 7. Ponomarenko
et al. [2005] DEFEH] (~4 KefEILLE) #kid 2
il & B KA X2 FIZIE Sudden
Commencement (SC) (2L > ThtE &z &
Zz bbb JkE (SC & FRIRFICHAG L, iy
IRefA] (~1 WpfH) fke) RO, ZiH Dk
A EH L CEENICHITT 2 5 IZ0E R
IDL A7 VT 7 v 775 2 (SuperDARN
7 — X2 FFT ZH UIRIE & (A2 51HE) Z21F
AR L. ARA N FOEIZFE LW 21T o 72, £
DFER IR ORI Z L T 5 A =X L TH
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53V TN 2 R 2R IR « AR R BE A 20 AR A
Ry T = FHPICEE LTz, 2 ORERITBIEFIT
FICERT T D, 0. SGMETHITIIE 2
IToTNETZN,
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1) Ponomarenko, P. V., F. W. Menk, and C. L. Waters, Visualization of ULF waves in SuperDARN data,
Geophys. Res. Lett., 30(18), 1926, doi:10.1029/2003GL017757, 2003.

2) Ponomarenko, P. V., F. W. Menk, C. L. Waters, and M. D. Sciffer, Pc3—4 ULF waves observed by the
SuperDARN TIGER radar, Annales Geophysicae, 23, 1271-1280, 2005.

[ 7E 56 K]

Kawano, Hideaki, Akira Sessai Yukimatu, Yoshimasa Tanaka, Satoko Saita, Nozomu Nishitani and
Tomoaki Hori, Toward magnetospheric region identification by using magnetic pulsations observed
by the SuperDARN Radar, % 5 [ElsEl 7 R 7 A, 2014 45 12 A 2-5 H, ESZARHBFZEHT.
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BIRIEN DB S 2 RIFFCEBET 5L 97, HiLw
B HEOERBEC 2D B 2D, -, BIZTFHIC
1BEHATHEBINTHIET T, 6 BfEMICES 360
JENAZTE LT, BeKET —HATTHENTE
%o BBEWRBUNTE 2L, BB EIC /> F T,
WROTZ 22V T AN REEZH L TO
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HRHDEERD, A% BRI 2 A 2 1
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[1] Ryuho Kataoka, Yoko Fukuda, Yoshizumi Miyoshi, Hiroko Miyahara, Satoru Itoya, Yusuke Ebihara,

Donald Hampton, Hanna Dahlgren, Daniel Whiter, and Nickolay lvchenko, Compound auroral

micromorphology: Ground-based high-speed imaging, Earth Planets and Space Journal(2014)

[2] &=
LA,
(3] Jri #EE, KB,
J—A,20154F2 H 9 A,

W, ORI RENE, BRSO ONA T, AR K B, A4 —u T 2RJE B 2= ) fifhE
5 EMI Y VAR T A RAZ—3FK) 2014412 H 2 H—5 H,

KA 8K MG EIC K DA — 1 T Mg ol
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(2) Wi ; 4 EIBAE 9 2 HRHIEE E T bR
TOMHHAE L TWDOT, BEE R Ok
IIANVBIEDRRHEE 72D, TO%HE, VAT
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SV AAAN

(3) #RHIFLOZIE & BREERZ%E 2007 4F 1 HIZ
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WGAERGIE L, HEHERE DL ER R TIZ S B A
Aoy BRIRES D 27 OERHEHIT OR8N
HERBREEL KIFT N, —FH T, BT
MERBIC R T LB TE T 50 L 24,
IRERBE AT &K= X b 2 3fedadi 2 7o RO R
Do TUNZRUY,

R OHIFIGIFEEZBE LR, AP Eig)
FHENC BV TR, WEHRZ W TR A5
A THHAITDHZ & & L, #HHlE & HITElT
T HILORAEICRI LTI, V—3Iv 7 (LR
Kz BRI E LTZIEIESRE) 2l oA IZW
BINZAT 9 T & TS 525, Z2D7dicid,
HIFLO TR E LA BN DWW T T O LA 1S
TEBNPR IR B0,
.MEIILOEHE - EE

HEEFLEEDETE R AD LA F O 5@ 0 ik
THE LT,

OTE (Talalay, 2014)
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@Si1E (Nye, 1953)
AD=D,(1-AP(z) /n)"), A=Asexp (-Q/RT (2z))

D, ; FLEEFHINE (129mm), K, ; BRI (1), T(z) ; RS 212
BIFBKIBIE P(z) ; BE 2 1817 5KD F#E At ;
ADGER & U CTHEFF ST B, n s KTTEE) DN T A —
5 (3), A ; IKDOTEWFEL & D, 2K OFIJEEIT 91 Tkg /It
T N AHIENT 32. 38m, iRE AL 0. 005C/m & L7z,

500m VEIZ 31T D IOKIREE & JRHIFLAE TR D
BfRAEX 2 (2, ko THEB IS Ik vk
D HAVIEAREI LT & VREE S K OVKIR OB
R&2K 312, FNTIURT,

ice temperature vs borehole closure rate
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INZERE L CHERFS OV D B sRD (1R
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Z OBER Sy DPRSE « RN IR OREE 38T 54T -
776
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(20134 1 A)
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— (Morimoto et al., 2009) (LAF., JTH 7T —
EFLT) ZHWTIT o7z, 2012 42 AIZiX, Flr
Woef TAHRGL) 277 v b7 4 —AELTIT
T T T —% ARG L, B ARE R RE
B oORKERR LT, Z0ORKEE %250 L=k
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TV KRRy DB 5y BEDS, ELiREE St T O pk
BETHLALTWAEZ 2O THLMNI LT,
B2, 2 WIEREHEET LD I 2 b —
a URER NS IEBE{L T Brewer-Dobson fif B
(Brewer, 1949)388 Hiv 5 & E ) 5vHfE & Rl
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HEE SV D, By it B K D i i B e A\ 1% D SF-
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N5, S5, 3 W KELFwmEET VI 8% IFhb,
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EVERVE, KILmE K SR O FEHEEIERRER . KR TE & DEMEIME T Z ENS o T, £, R
Bk N Fry o= rELRL, FRE R THLT NI UL AV IFLAFTIIE—2 20T
BT ER RN & BHENSFLUNTHLZ L% ZENy o T, KFEFRNLIREDOFHAE) 2 I L
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S,Saltzman, J. Ryan Benta, Daniel R. Pasteris, Megan M. Carter, Honathan D. W. Kahl;20th-Century
Industrial Black Carbon Emissions Altered Arctic Climate Forcing,Science,vol317,7,Sep,2007
2)J.P.Schwarz ,R.S.Gao ,A.E.Perring ,J.R.Spackman & D.W.Fahey; Black carbon aerosol size in snow,
Scientific Reports,3:1356

3)J.P.Schwarz ,S.J.Doherty ,F.Li ,S.T.Ruggiero ,C.E.Tanner ,A.E.Perring ,R.S.Gao ,and D.W.Fahey;
Assessing Single Particle Soot Photometer and Integrating Sphere/Integrating Sandwich
Spectrophotometer measurement techniques for quantifying black carbon concentration in snow, Atmos.
Meas. Tech., 5, 2581-2592, 2012

4)S.Kaspari, T.H.Painter, M.Gysel, S.M.Skiles , and M.Schwikowski;Seasonal and elevational variations
of black carbon and dust in snow and ice in the Solu-Khumbu , Nepal and estimated radiative
forcings,Atomospheric Chemistry and Physics,14,8089-8103,2014

5)ShoOhata ,Nobuhiro Moteki ,and Yutaka Kondo; Evaluation of a Method for Measurement of the
Concentration and Size Distribution of Black Carbon Particles Suspended in Rainwater, Aerosol Science
and Technology, 45:11,1326-1336
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1) Wild, M., Folini, D., Schar, C., Loeb, N., Dutton, E. G., & Kénig-Langlo, G. (2013), Climate dynamics,

40(11-12), 3107-3134.

2) Ohmura, A., Gilgen, H., Hegner, H., Miiller, G., Wild, M., Dutton, E. G., ...

& Dehne, K. (1998),

Bulletin of the American Meteorological Society, 79(10), 2115-2136.
3) Yabuki, M., Shiobara, M., Nishinaka, K., & Kuji, M. (2014), Polar Science, 8(4), 315-326.
4) Sekiguchi, M. and T. Nakajima (2008), J. Quant. Spectrosc. Radiat. Transfer, 109, 17-18, 2779-2793.
5) Mann, H. B. (1945), Nonparametric tests against trend, Econometrica, 13, 245-259.

6) Kendall, M. G. (1948). Rank correlation methods.

7) Prata, F. (2008), Int. J. Remote. Sens., 29, 5247-5263.
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Yamada, K., and T. Hayasaka,
polar region”
Yamada, K. and T. Hayasaka,

Regions”

“Effect of cloud and water vapor on downward longwave radiation in
, The Fifth Symposium on Polar Science Program, December, 2014, Oral.

“Cloud Radiative Effect on Downward Longwave Radiation in the Polar
, AGU fall meeting, December, 2014, Poster.
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1)Murayama, T., Kanao, M., Yamamoto, M.-Y., Ishihara Y., Matsushima, T., Kakinami, Y.; Infrasound
array observations in the Liitzow-Holm Bay region, East Antarctica, Polar Science, Vol.9, 1, p31-p50,
2015.

DER K, B8 0, F& B2, &R Bokd, 8Kk B, 0 %Z; Coseismic atmospheric and
ionospheric variations detected at the Sugadaira Space Radio Observatory, #EKE#:xT - HIEKEE [ F 2,
FLIE, 2012/10/20 GEFF#TH).

LAREAT, AHLEEZ, SRR, FFMI, Mgz, HEEL T, AR, R, MEfmR 77
Yo r FEHINC 5 X DR/ A ZE RO 20 OJRIREER, 2 6 R Z >8>0 A, IPp04, 32l
2014/12/3, 2014.

[WF7E %8 3]

Yamamoto, M.-Y., Y. Ishihara and M. Kanao; Infrasonic waves in Antarctica: A new proxy for Monitoring
Polar Environment, Inter. J. Geosci., Vol.4, 4, p797-p802, 2013.

Kanao, M., Maggi, A., Ishihara, Y., Stutzmann, E., Yamamoto, M.-Y. and Toyokuni, G.; Characteristic
atmosphere-ocean-solid earth interactions in the Antarctic coastal and marine environment inferred
from seismic and infrasound recording at Syowa Station, East Antarctica, In: Antarctic
Palaeoenvironments and Earth-Surface Processed, (Eds.) by M. Hambrey et al., Geological Society;
London, Special Publications, Vol.381, p469-p480, 2013.

Murayama, T., Kanao, M., Yamamoto, M.-Y., Ishihara Y., Matsushima, T., Kakinami, Y.; Infrasound
array observations in the Liitzow-Holm Bay region, East Antarctica, Polar Science, Vol.9, 1, p31-p50,
2015.

Nagao, H. and T. Higuchi; Data assimilation system for seismoacoustic waves, The Proceedings of 16th
International Conference on Information Fusion, p1372-p1377, 2013.

FRKE, O HEEFKT — 2 by A7 LD —MN 325U K DMGE—, #7#PE, 61 & 2 &,
p257-p270, 2013.
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HD~A ORI E 7 na 7 40 alZIEOFE
NHHZENDBLH, AAIXFXFRIIL, AUV
(AR R BRI DK T, BER~A U U ERA R
WENCFIH L TWD EEZHND,

JEAEMBIIAR, AAIRXFXRY OREETS 2
EDTERVWAEIZEL LTS (Oka 1994),
2012 HFEDUWFHERE A 25 EAKENRELS Z7an 7
a DEENMENZ ENBDZ T FA TR~ AY
V. BT ENDLZREEL VWDV LY X el
DOFRBHEIED Z OFEOUETIL, BT 2 0L
Mo AREMEN ® 5, EAAEITEFEHBE L TR,
2012 FOMEREDBRELS o> TNDHZ &b D
T DI ORFENH KO EELTEE A
FWHNCHIA L, BFEJRDNEE T2 S I R i
WIZEDH L TWD, R OBRFELZIICFIH L T
WAHMMD LIV ERRIBE I LT,

1) JINFEF (2008) kD AtEE S A EREEM Eicks T 20 % 7 F4 Uy (Engraulis jponicus) D537

SERHETE AR S i S ALTRE R,

2) I f&, 1959 : ~7 YOARIZ OV T OEMERINIZE. SR, 13, 95-107
3) Takasuka,A., Oozeki, Y., and Aoki, I. 2007: Optimal growth temperature hypothesis: Why do anchovy

flourish and sardine collapse or vice versa under the same ocean regime? Can. J. of Fish. Aquat. Sci.,

64(5): 768-776.

4) Oka Nariko (1994) Underwater Feeding of Three Shearwaters : Pale- footed(Puffinuscarneipes) ,
Sooty (Puffinus griseus) and Streaked (Calonectris leucomelas)Shearwaters. L[ S, 26: 81-84.
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%1 The Inner Condition of MARIMO (Aug. 27,2013 )| D) Ay }\/.éj E!/J WAEL A 7}({}3&[1 IZEk-oTHHE

S < R S TR UNREE 3R 5 ([ Bz T . AR
Surface 1 21.80 10200 225.00 218 238
2 22,61 8800 201.00 87 230 . - N
e 3 zug 8700 201.00 876 2290 )H(ﬁ_?ﬁi % /E'ﬂj LTL EE 9 Z & 75)3@\1% é j/bf:o
4 23.00 10400 190.00 9.00 230
Mean 245 9525 204.25 266 231
T P00 TS in % ZOZ EnD, KTORINVEMELE (<
Water 2 22.50 86.00 200.00 7.96 221 . . . = . -
o | T % VERE) Do 0 IETRETHI 22 NRE
o 0.62 1026 19.92 047 14
e w0 s et 280 ZIEMEICHIET D701, BEERIE. KO
M3 22.70 3500 23800 7.21 22,60
P T w S W W pia kALY, kmLoEbYEZELE

LA RORE FAHL L LT BUERB S T LR T,
EKTRE TOWEMBOTY BORHK

RRET D~ U EREEIN O B4 I OB % JoeoRr B

MBHT. ~ U ERHE SOk 5 RS ~ITT .

F 5> TVDDONIONTHEE LT, B . :

. . B2 JUERZEOBEAFBLEYETN

WE D~ U EREEOBRIN Y & 0 A -~ .

fFofb, ComEaTx, OBEE |3 A 1" 3

IO I~V E L LN~ ) ED % Sl : 2

ODIRID I THERL S 3L, @ KA~ U £ 3/
B~V ®0 RICHAE 2> T BRI =
ETH L. BHLNE 25T, =

ZD XD RBGIIKF O~ R H R S E
N RO A 5 1T DBIBREICH 5 s 4
ORI EEZLND, DFEV ., BAH

[ ikl

1) Hashida, C. et al., Evolution and adaptation of living in the extreme environments. 2.
Bacteria and microorganisms. XXVI Symposium on Polar Biology, 2008.

2) Ogawa, M. et al., Antarctic MARIMO as ecosystem. - Structure, microorganisms and
organic matter in a mass of algae -. Xth SCAR International Biology Symposium, 2009.
3) Ogawa, M. et al., Development of the equipment for measuring the microenvironment
and a model of lightweight germfree excavator, to study the micro-ecosystems in the

polar area. The Second Symposium on Polar Science, 2011.

[WF7Es63]

1) Ogawa, M. et al., The Micro Environment in Algae Aggregations, Marimo, in Lake
Akan, Hokkaido. The 4th Symposium on Polar Science, 2013.

2) A preliminarly ecological research of the community of Marimo at the bottom of lake
Akan in Hokkaido - A size dependent hierarchy of the community of Marimo. The 5th

Symposium on Polar Science, 2014.
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FAREVEE 2 HEET D & SREWH S TIRY)
# (4~6 H) FTiX, WO SO TN BRI O
AR L7y, faIpih oo FfE < (7~9
A) X NEICAY | BRI O R OB I A
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W EORY T 57 R DS DEEEAL & —F
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1
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!
Start incubation June21+4.6  (June10-27)
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BT BN A~ gD (1)
LA TR A n r— 2 —THEE LTz (X 3), #l
LI~ D PE D BRAR & BA YR > & BHE L~ D
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ARV a— Ve oo, &R, == —F=7]k
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Contaminants in tracked seabirds show regional patterns of marine pollution; Ito, A., R. Yamashita, H.
Takada, T. Yamamoto, K. Shiomi, C. Zavalaga, T. Abe, S. Watanabe, M. Yamamoto, K. Sato, H. Kohno, K.
Yoda, T. Iida, and Y. Watanuki. 2013. Environmental Science & Technology, Vol. 47, p7862-p7867,
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1) WEREEZ, ~A 7 a7 —xaH—oBLk, ATl ¥, Vol.29, No.3, p.137, 1997.

2) HUFE HER, R WEME, B MR, AR EZ, WNEE EE, KEEMAT ¥ a8 LB
PIZE, HANA A uF o THTERE 4 B2 AP T A, 2008.

3) H. Matsuo, Y. Naito, M. Kyoso, Development of a Small Device to Detach Logger for Marine Animal,
The Third International Biologging Science Symposium, 2008.
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\ PKAL
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—_

Fig. 2. HAH51(2,764 bp)ZFE-3< sul2-strA-strBD 5y 1
WM R BT . SR B M AE B 13 Neighbor-joining analysis
(Jukes-Cantor modelZ -5 < o RHM O3l OFfE 1L 7 —
KA NT v A%, Ar—Ls3—TJukes-Cantor Distance
BRT,
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