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The Ecosystems Monitoring Survey of the Pacific Coastal Areas of the Tohoku Region in FY2015
Summary

1. Purpose of the project

The earthquake and ensuing tsunami that occurred on March 11, 2011 off the Pacific coast of Japan’s
Tohoku region (hereinafter “the Great East Japan Earthquake” or “the disaster”) had an enormous impact on
the natural environment, people’s lives, and the social environment along the Pacific coast of the Tohoku
region and elsewhere. The purpose of this project was to survey tidal flats, seagrass beds, seaweed beds, and
seabirds in the Pacific coastal areas of the Tohoku region—where the impact of the Great East Japan
Earthquake on the natural environment was particularly severe—and to gauge the impact of the earthquake
and tsunami on the natural environment in the region.

2. Results of the project
(1) Survey of tidal flats

For the tidal flats, the occurrence of benthic organisms was recorded through qualitative surveys at 18 sites
in this fiscal year’s survey. It was concluded from the surveys up till now that, with some exceptions, at most
sites, the physical area of the tidal flats and the number of species occurring had decreased as a result of the
massive disruption of the tidal flats and reed beds. While it is true, however, that the area of the tidal flats
greatly decreased immediately after the disaster, by 2012 they had recovered to some extent, and as of 2015
that trend continues. Since the disaster, the number of species has increased at most of the sites due to the new
emergence of benthic organisms, but there are some places in which community compositions different from
before the disaster were also observed. In addition, with the exception of some sites, at most sites the average
density has either remained roughly the same as post-disaster (2012) levels or has continued to decrease. It
can be concluded that it will still take some time for the numbers of individuals to recover to pre-disaster
levels.

(2) Survey of seagrass beds

For the seagrass beds, survey points were set near and off the shore at each of the sites (Yamada Bay,
Hirota Bay, Mangokuura, and Matsushima Bay), and seagrass species occurring in quadrats and their
respective coverage were recorded (transect and quadrat surveys were conducted at Mangokuura). From the
surveys conducted till now, compared to the results of the 7" National Survey on the Natural Environment
(seaweed bed survey), the conditions of seagrass showed an overall decline at the survey sites with some
exceptions, with continued low average coverage. At the same time, some of the sites showed indications of
an increase in seagrass, although such increases are still small. The variations in the process of recovery in
seagrass beds after the disaster varied depending upon the site.

(3) Survey of seaweed beds

For the seaweed beds, in this fiscal year’s survey, transect and quadrat surveys were conducted at Yamada
Bay and Onagawa Bay, and the species of seaweed occurring and their respective coverage were recorded. In
the surveys conducted till now, while there had been no sites observed in which the size of seaweed
communities had decreased dramatically after the disaster, there were sites observed at which the number of
species and species composition had changed compared to pre-disaster levels. When viewed overall, the size
of seaweed communities has either stayed roughly the same as or exceeded pre-disaster levels. That said, it
should be noted that seaweed communities might further change depending on the conditions of the
surrounding environment.

(4) Survey of seabirds

In this year’s seabird survey, on the islands of Kabushima, Hidejima, and Ashijima, the total number of
nests was estimated from the nesting areas and nest densities. The direct impact of the earthquake and tsunami
on seabirds had not been clear from previous surveys in part because the disaster did not coincide with the
seabirds’ mating periods. Nevertheless, soil runoff and vegetation changes have occurred at the sites, and it is
possible that these changes have hindered the breeding behavior of these seabirds. It is therefore necessary to
conduct continual surveys of these birds which include the monitoring of their habitats.
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100%

90% +— 4+ 4+ += 4+ 4+ "+ +-H+-+ 4+ + -+ A
8% - +~ - -+ 4+ —+ 1+ 1+ 4+ 1+ 1+ ++ +—+ 1+ + 1+ + + + + + -
% -+ + +- ++—++—++—+ -+ -+ ++—+ ++ + + + + + + -
R EE B BE BE BE BE BN BE BE BE BE BE BE BE BE BN BE BE BE BE BN EE EE B
5% +— +~ 4+ +- + 1+ —+— 1+ 1+ + 1T 1+ +wt+ +—+ 1+ + 1+ + + + + + -
0%+ +— +- 1+ + 1+ 1+ +++ + + +H+ 1+ + + 1+ + + + + + T

£l RN B BE BN BE BN BN BE BN EE EE B

EBEEOTHWHE (%)

%+ +— +— + +—~—+ + + I+ + + -+ e R

0% t@d+— + + +H+ + +— i+ - +— 1+ + -+ "+ -+ .

0%

2012/2013/2014{2015/2012|2013]|2014{2015/2012|2013/2014(2015/2012|2013|2014/2015/2012|2013/2014/2015/2012/2013|2014{2015
St.1d St.1s St.2d St.2s St.3d St.3s

KIRHLX 4 (St.1d, St.1s) KB4 (St2d, St.2s) BN O (St.3d, St.3s)

FYE RTTIE Hih

X 3-1-2-1 WEZY A rOEHREMR (EE20m BEOHRE) ICH T/ BEROTHHRENREFLEL, &
BEEOHEDNS L., S%RFENIHZEEL M+ &L, 1%& LTRZEMER LIz, dIEiHEl. s [ZFAZE
=9,
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(7 < E5]

A MR OB - Stl: EBREZO 2012 FIITELFTE FERIC T~ & AT T <N HBRRE D
YRS CHERR S AL7=A3, 2013 4EFKICIE, 7 =FHOKERAITHEWIIENE LB Lz, Zolk
PLI% 2014 AELIRE Bk L. 2015 R iEoWIc 7~ BT 2 Ao oz,

St.1d ®a F3>—+ St.1s ®ak3—+

St.2: St.1 & [AIARIC, EKZ D012 I TR KA & [[IERIC T ~F & AT 7 < 0 LB & O
JECHESR S 7208, 20134ERKICIE., 7 =B O REFEITHEVIRENE L < Lz, TR
1L20144E LA B ki L. 20154E 11T oW T = BHEIT e Ao o7,

VIANKREREL. TIESENELKLESL2DAF DAEYSHA DR (St.2s)

St.3: BB D 2012 FITITEKAT L il U TT7 ~FHOWE DD L TWAEAD 9 D308 %
T2, Z Dk, 2015 42T CORE DK E R ERITREO bz o T,

AT T7IE (St.3d) 7 < E(St. 3s)
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NEDOMRE (St 2s)

[&% 3CHik]
RARMEVS - FHAERET « BEHZ%—(1996) A 47 < E(Zostera caespitosa Miki: 7 < EF}) D 37 pE - T WL L B I 38
FBATT D5, KGR o 7 - (21), 32-37
Nakaoka, M. and Aioi, K. (2001) Ecology of seagrasses Zostera spp. (Zosteraceae) in Japanese waters: A review. Otsuchi
Marine Science 26: 7-22
BREEE BARREE R AWMkt o % —(2008) 5 7 Bl H RSB E RN ARRAE (BHAE) #

A
i

(10) = DOl AFREFIR

Krliz7z L,

FERRY - RS
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(7 < E15]

2) JAHE

(1) %1 4 Jis &%= | SBHRT

(2) FHEHDFE | 4 T RbeiE m

(3) fLEX

B
@2012~2015 4
2005 £

Bt b3k

O, £EREEREHAE (2012~2015) [CLZHABMT. ANIZHATM AL H S,
(X, 7 EEBERE (BHHE) (2005) L 2FAEHEEZRT,

St.1 (/& AR )
St.1d (39.0032N . 141.6465E) | St.1s(39.0051N, 141.6489E)
(4) WS - EEE | sp2 Gl
(WGS84) St.2d (39.0024N, 141.6668E) . St.2s(39.0046N, 141.6689E)
St.3 ()
St.3d (39.0005N, 141.6700E) , St.3s(39.0021N, 141.6726E)

(5) FEFHH 20154 10 A 21 H

AR - R (EX)

(6) RAEH K4 | WAL « MRS - BURIKE CERERY) | AR GRRTRE)

AR W1+ IR B IR K IR SCFT

(7) &7k AR & DTSR - H R A
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(7 < E5]

(8) BREEDOH

P A NREROBEE - B RENL AR OMEHBICALE T S IABEEIX, VT ARDOEBTH Y,
FA BT 10 CACEEICHE LT 5, BRESIT O AR AIEMFA (1991) 12X 2 L&, MMl
ek T b I KB DA D T ~ EHOFENRE SN TR Y, B 7 ~E5HED Y
— AL LTHREL TWDAEREMER S D | IEFICHERFETHDL EEZZ LD,

KRAEFE DR R BRERDUZ DWW T TH D23, IBFEBEHIEONE B THEC, MREROME
B SEOE N THENETH TH Y | MR ICHEEE DD OZRLNRD b, Khad]
[COWTIIMERE L RE e ki3 le oz,

A HUR OB - St.1: & FARFHE A O KR 3m~Tm O Ch 5, = ZIXEKRNIT ~ TN
EBNWEZAIL, XFTENRNE ZAICEICAER L QW %I T BB sk 28
boH, MEOEEIIHEAZCY OB TH D, BEERMFIZOWTIE, ATFEE XD RE R0
277,

St.2: KI5 B O KE2 m~5 mOWEE TH 5, Z I HERANIIE T ~ENEATS, ¥ F7
~VENSERFTIICEICAL L T\, #iFHIGEESR (2227 U — MER) <Th v EMw TRV, 1
JEDJEEIIN TH D, BRESFMFIZHOWVTIL, AIEE LY K& 2B (RTm0-o7=,

St.3: WX OKE2 m~6 m DUHK TH 5, Z ZITHEXANIET v TN &I, 4T
TYENERICEICERL L TV, BEMITESR (2227 U — MER) Th v EMEILRu,
WEDKEIIN TH 5, BESMFICHOWTIL, BIEE XY K& ARBITR) -7,

HERS

7 EH (St 1d) 7R EH (St.2s)
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St.3IMLFAIZED St.3noBRAIZED

9) 7~ ELHOME - KK

YA NEROEE : 2005 4EIC1T O BRI BARBRET AT &I W TiE, AT~
FLHTFTE2 FOSAPMEGR I, 7~ EI3KE3IM LRIC, ¥ F 7 ~EIFXENL D IEND
BRI L TRY . ZORFUIHENIAR CH o 72, WINEHEREAIICOM L TRY | #
B BUFRIRICIEFICEN S LSBT LT,

012 FEFEDORAETIX, BRATEFRICH T T~ LT~ EOARZME LT, 04BN
DL, EBRATE B TRV, EBRATEEL T, EHCL T~ RS D L3k, BRI
LA FT~ENHET2HA bR S, 2013 FEEOFAE T, Blic k2 FHE LWEILE %2
Fe L B D m BAREMTT <~ BEOPE N LAMRW S OO, S5O 072 6k L
TS &9 Thote, —J7. K, MEHOBIRIZIENTIE, TvEBLRFFTVED
PRI L TR Y | BRURREME L T2 ATREMEME S 17z, 2014 £ OFRA TIL, m R
JFAI ORI ETH FT ~EOWEDOEMMA A BT, —J7, Kikgih, @i OB Tl RIS
T WS X FT B ME ST AN DAL, BRETORE ST SN TND Z &N
RIS, 2015 FOEFEOARBULRTF & Ak CTH -7 (F 3-1-2-2, [ 3-1-2-2) . \T
NOHLTIZEBNT S, 5% 07 v EHOHB L EEERER L TS BER D 5,

*x3-1-2-2 |LHL HEEJR b

[RHE
st1d [ Stis st2d [ sts St3d [ St3s
= E4 (F04) H8 =
F - BER Hi i
2005(2012|2013|2014|2015|2012{2013|2014|2015|2012|2013|2014|2015|2012{2013|2014|{2015|2012|2013|2014|2015|2012{2013|2014|2015
TFIER |BFFIE |Zostera caulescens 3 O O|O0|0O]| O O|O0|O|O]|O O O|O0|O]| O o
TFIER |TIYE Zostera marina a () [e) O|O0|0O0| 0O O|O0|O0O|O0O|O|0O]|O

2005 : 5 7 EERRE GEHAT). 2012~2015 : £ERRERRAEOHKR
O: F7EERAZT (EHHE) OHRE. O £RRERHAT (2012~2015) THERSINI-IE
KERFEE LY FUR MERFIATE (W)
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F
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—

R
1

F.\ L rrrrrrr |
e mm———
E=a==s====
e

EBEEDTHHE (%)

i

2012/2013|20142015/2012|2013|2014/2015/2012|2013|2014|2015/2012|2013/ 2014|2015/ 2012|2013/ 2014/ 2015|2012|2013| 2014|2015

St.1d St.1s st.2d St.2s St.3d St.3s
EHEMREF (St.1d, St.1s) Kl (St.2d, St.2s) M % (St.3d, St.3s)
nF7YE BAFFYE Bt

®3-1-2-2 LBEZEY A rOEREMR (EE20m BEQHRE) ITHETHHBEROTHRENREFLL, &
BEEDOHEDNS L, 5%RFEDIZEIEX M+] &L, 1%&E LTRZMEM LTz, d(TiHEl. s ZFAZ
GE N

H WS OMEE - St.1: EBRZO0128-ITEKFNCHE L T~ & X F 7~ EWfE L & Kig
WD L CW AR DM S V-, FOB0I54EIC)NT TR F 7~ EIXEIEEICH 58, 7
~ BB STV R,

A F 7 E (St 1d) B FFIEIZNEL THHELE (St 19)
St.2: M 201242137 ~ EN AL < Bl S 4, FRICERANIZZ T 7T ~ERNMEL L
TWERWKIERICHZ bz, 20%, ORI TIEXT v EOHENRIE T 5 & i,
R Tl & F 7 ~ & OFEEE SN D87 232015512 0 TR ST\ b,

7XE (St.2s) IVNHhHADER
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(7 < E5]

St.3:St.2 & RIS, ERE D 2012 4F(2IE 7 ~ BN A2 < B S v, FRCERENCIE Y F
TEMMEE L TOERWKIERICH RN, Z0%, BOWIERTIXT ~EOHENEE S
B LI, RO TIE X T 7~ AN DA S 2015 AR ICNT TR STV D, 7B,
04 FITHSKFETH D I — 1 v T RYRMIERZ B> TV DT B - 7273, 2015 F1EZ D
WD L CnD L9 Thotz,

YA 1L (St 3d)

(25 3CH#K]

Nakaoka, M. and Aioi, K. (2001) Ecology of seagrasses Zostera spp. (Zosteraceae) in Japanese waters: A review. Otsuchi

Marine Science 26: 7-22
REIA BRREER Skttt L ¥ —(2008) 55 7 [l HARBREER AR RIBEIRARERAE (REHA) W

He
Eh

(10) < DOfhFFRLFIH

BrlZ72 L,

HERRY - RS
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(7 < E5]

3) A

Q) %A1 4 PIRERG] g% | SBMNG

(2) FHAHOPTE | B IR AE, FLERR L0 BT

(3) fLEX

OSAUTEHE S (2006 4£/2012~2015 4E)

@®2012~2015 4

[E + Hh R[5
0 0.5 1 2 3
T T

0%, 7 EEARRE (RSAE) (20060 RVEREREHRRAE (2012~2015) 1L HHET. REBEFDIA
VIEERERT
O3, EERRERFAE (2012~2015) ICLLHH/ET. ESALOAEMRERT .

(4) F&EE - BREE HEWEHA T A A 38.42129N, 141.4013E
(WGS84) HE R - 38.41904N.,  141. 4008E

(5) FAEFHAH 20154F 8 4 19 H

HENRESE . KB (EEEERE)

HAEE  RE C (EERERT) EHEA - KE 580 (AARY=Y (1)) |

) B WEEH () 70 WPERE) | WIS (EREAY)

WAL HF AR ORI AL L) 0T 3P 4 5)

(7) FELITIE 155 7 W E ARBRBEIR A SRR A AT RIS
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(8) BREEDOH

YA NREOBEEE © PSR

BEMRE (100m 7 4 V) - ARSI EICAET 2 A S TR, F2 5 5m REHE
To ST E CILBER & 72 203, Zh X 0 iz BV, Kig-1.6~-22 m (C.D.LER) OHiH
TIREDIEN > T e, BRIV E 23 0.9 m FREEVL T L7722y, TRUBZICH W T
IRHIE DZEAGITBIR SN2 o T, BRI KD RIEISHE/N L, FREEE £ ClXb TR Ginck
WTOHEAEL TN T < EHIT OV TL, 2015 FERFICITERATO L-UUTIEE L TR nas,
Sy FIROBEIEE Z WGBS 25 Z LN TE 72 (BLUHIE S My OB 5 6.0 +2.0 ££/0.25m°,
TEREHAE 5 0+ 0 BRI0.25m°, BRROE AL ; 724 £4.20m) (3 3-1-2-3) , JEEICOWTIL,
2014 4EIRF (2L R4y 5 60.7 £9.9%, FREMEE ; 10.7 £ 0.0%) (ZHA~THE IR A LTz
28, TV R3S 53.6 +£2.4%, BN 104 £0.6% & 720 . BRI S ERTED ik L C
EHEL W, 74 VERIZIZT ~EOMIZ, A2V, IE, 774 A FZ2R
VAR, TAN, THhEZ WK | 2%, AT 20 THIRY A T7HRHEBLLTH
Too FTRRIEMERBRAEAEHE LT, ~HX, BoFLIDA, ZAXAA AL AL, T
=, NEERBIE I,

BREKLYEAZOZL (REBER) EBICEHELEEE BEE InXiE) (REEF)

ARS—FORETE (REHAEF) T7XE (BREAER)
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BETHLNEIL (REER) RAF (REAER)

x3-1-2-3 REBROAMRBAERERSR (54 VERMND T3nR) (2615, 5 7 EEHAE (2006 F).
HRERERAET (2012~2015 ) OT Y EREE (XEK. £HK) RURXKEX

2006 £ 2012 & 2013 £ 2014 & 2015 &
FEWREE (KRE/0.25 m) 17 0 0.3+0.6 0 6.0+2.0
A FERRE FE (#R%0/0.25 m) 0 0 0 0 0
RAREX (cm) 94.8+10.9 N.D. 110 0 72.4+42

BRI 2013 FEN LAk L T, 7~ ELORAT 2 REMREICBWTHELTo 7, K
B L TIE, 2L F4373 10.0 + 1.0%, FRENEES 2.5 £ 0.2% % /R L, SEDBREEREIZH~T
WP DER - & 72 5 72, AT I1T D 7 = F OSB3 (3 3-1-2-4) . 15.7 + 1.2 £4/0.25m”,
B 1T 0 £ 0 £K/0.25m?, SRR DR KRB 1E 97.1 + 7.4cm Th o7 (K% -05C.D.Lm) ,
T~ ElL, 2014 FERFO FIRAKETH H-15CD.Lm LV H 1.0 m%ELS T THEE (25 CD.Lm)
LTHY | 2013 ERFD5340 TR (2.2 C.D.L.m) & [RIFRE QKGR £ ToHAM L TWe, £/
FIROAGEIZ, -04C.D.LMm THH-T-,

#x3-1-2-4 EERDOT7IESEERGFMARDICBIT27IEREE (FEHK. £5EK) RUBKREX
2006 £ 2012 £ 2013 £ 2014 & 2015 4

FEREE (BRE/0.25 m) N.D. 4 14.0+ 2.0 16.0+ 2.0 157+1.2
A BT E (% %00.25 m) N.D. 0 0 0 0
= AEL (cm) N.D. 87.6+23.2  102.3+13.3  78.1+8.8 97.1+7.4

X2012 FITRBEEDNTH VISEADTHEEREL A, TOBRATHIREFLEZEME LEERELITER
SMREEG o128, 2013 A 5 (FEEIC 50m BEERHN -FEFRNMBRABE LRE LXK
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BALVEAMZOZTE (REERF)

TYE (BEERE)

7YY (REER) HAOHEN (RBEF)

PEREIIE, TEOMICAT U, INE, TFTAY AXAF, AVTA U
BRI aRXE, ATV THI R A TIREBL Tz (F3-1-2-5) , FEREMEK
BEAEME LT, 7HV, T7I7LmhA4, US=FH XAXAA I DA A, TaF A
I I NEOME, LA OHERFEORNDBIE SN, RBBIEL T E EE DN,
WEAEEEIZ Z BB SN2 7 3 U 3 2015 ERFOFRAE TIXH E W bRl Z & 2B T 5,
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®3-1-2-5 FRERAIIHITSH. F1EHEHRE BHEAE) (2006 F) SEBRERAE (2012 £~2015 F)

DHBEEOLE
® B # & (%) ZEiit
2006 | 2012 | 2013 | 2014 | 2015

HYEEYHE |AEFHE ([TIER TYE O O (@) @] (@]
ok TAYHE TAYE RoF7A/Y) o

HREWE T7AHH TAYE TF7xH% O (@] o (@]
b a2 SHIHE |VATYH HwKYTaAXE O

ok SHUHE |PATHE TYHIRYS AT o @]
HRE SILH SILE )L O (@) @] o o
R NREH |NRER NFEBD—1& O

B35 HvE/VE |BVYE/NE 240/Y O

B avJB FHAVE THA O

1835 E/NREE RO TSR TLRUEY O

B35 ENTEE  |[RUF TSR ThEY O [e)
HTE4E TUTHE |TUIYHE Y @)
HTE4E ZX/UB  |YavEV VIR [T @)
HI AR AX/UB (435 /0F 11855/1) (@]
#TE4E RE/UB  [ANS/UE [¢)

HTE4E R¥/UE |AFV/UE INEES o
HI AR AFX/VE  |R=2+TH =243 [}

fak 3] AI/08 |AT/UE D] O

HTE4E A3/08 |AT/VH A3/Y @]
HTEEHA {¥ZE AXRF 1XREDN—FE a @)
HTE4E 1¥Z8 AEXRF [¢)

HTE 4R AX/UE | LHT/UR LHT/VBD—FE O

2006 : 5 7 EERRE GEHAT). 2012~2015 : £RRERRAEOHKR
O: 57 EERRAE CEHEHAT) OHBRE, O FRREMRAE (2012~2015) THEAIhI-FE

9) 7~ ELOE - KK

FAMIZE L CE EBRIC LY 1991 0 7~ BB EROD 16%FE OR» B#E ST b,
ARPAER L 72 BREVIEIZ, ZORDGHTO—>2870 5, BRIV AMEDT vELITKR
IR IR T, F20 5 40m FREEREN 72 D3 2 R iPHIC I WV TOHFRAFE L T e s, 2013 FFERFIZIE
PR & 2005 40m, 75~90m Al DBFTIC B W T O T v ED SAENBE SN, FDHD
2014 FFRFICITRFMOEFT T LT v ENALNT, BOOREEOHERE -T2, ZDOEDOH
BT, FEOEZ 21D 5~75m BN 72 IRWEIPHIZ W T, BEATOIRFBIZIEE 57220 A8,
Ry FROT v EHEORIE 2R L7 (¥ 3-1-2-3)

L100 ;
iid % &
% /4 20064128
D 2012488
¥ 7/ /
M / 2013%8R
/20144 8H
/2015435
%0
FEMS0ERE(m) 100

®3-1-2-3 FHEH BEBETIAVRAE (SAUE100m) [THETET7IEDRFKRE (FOLDEMETIE
DHEE) . 2006 F(35F T AEHRBEDHER. 2012 F£~2015 FEERRERAEDHER.
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REITA v EOBIIES (M) IZBWT, EHAT (2006 4F 12 H) IR B 17 #:/0.25m°
DT < ERBHREE L, 2012 4851213 0 #£/0.25m°, 2013 4EHEIZ13 0.3 £ 0.6 £4/0.25m°, 2014 4
IFIZ 13 0 BK/0.25m?, 2015 4ER1213 6.0 + 2.0 #4£/0.25m° & HERS L Tui=, AHE A B9 250 m
NI o 5 RGO T ~ 5O FIRAKRD, MEFEEICERT 10 mES 2o T2 &
Mo, BREHEINCE 27T v EDOAEBIRLCEREOM | & ZNITHE S BEREERS PRI
23, 2015 FERE & [RIFREE D234 TIRNFE S B AV72 2013 FERFIIX Z OFED X 5 243 An il N 23 e
BINTWRNZ b, ARIOT v EDOREEEO RO RRIZ OV TIE, ARFHERS R
D TCIIHEE CE o T2,

T EBERICONTITH FEOREN A5 (MTFE A 4~ % ; 6.8 g D.W./0.25m?) . i
LIZK WEBZ DT, BEIROZFFR L 72 2 JRESHIRIC LV R S h g ch o7 2 &
G, BRI S MBI ELIC X 2 BRIEH A ES TR, ERENOT v BHEEIC A
TAHEEE TCOMF DO HIFRNEN - 722 £ 2°5 (Unpublished data) . FFAEPEIC L D 7~ E 5
WEE L D D0 E D DEMEIRT 2HRTH D, UL b, ZOEOHE - #EOH
b0 7~EHORER, FRLTRONINE I, A% LTV XV T2k L, D
IR & Z N A HIEHT 2 BRER T ORFEZIT ) ZENIFETH L LB 2D,

[ZE&30k]
1) fERRmO, EE ., MM, ILHEBHRE (2014) 5 48 [\l H AKBR B P FaiiEE, p.37

(10) = Dfhirre s

FrlZ7a L,

BEAR « Kl - (EEER) (AR CRAEARSE) | FERMTRA (A A7 =1 (KR))
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(7 < E5]

4) KA

(1) ¥ b4 WEE CGERIRE) W+ | SBMTS
(2) FHAHIOPTIE | B IR 28 T AP SRR

(3) fLEX

HEE
@2012~2015 4
2005 &

E 1+ #h R

km

Ok, £ERREHRAET (2012~2015) ICLHAFHM T, ARNICAEALH S,
T, B7EEHRAE GEISZHE) (2005) Tk BABEMRERT .

@) S - XFAIX : Con.1 (38.34073N, 141.12196E), Con.2 (38.34076N. 141.12168E)
ﬁvéss,:;x St.1 : St.1-1(38.33943N, 141.12155E), St.1-2 (38.33940N, 141.12143E)
St.2 : St.2-1(38.33695N, 141.12311E), St.2-2 (38.33698N, 141.12305E)

(5) #MAEFHH 20154 12 A 17 H

(6) HAH KA | HENARE . BE C (FEEERT)
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A Bl (FETERY) | MKW ORALKSH) | #EREBA - K5
Zah (AARY=Y (BK) ) | @A ( (F) 778 HEredm)

A - R e (EIRIRIBE W A AR B ST
B I UL IF S [ L 5 MR 2 i R SIS ST

(1) dESE | AW = T S i

(8) BREZDOMWE

YA NEIROMEEE  PAEE M, FRARFDKIR -8 °C
*FHRIX (Con.1 & Con.2) : i 7 2 EIR D RANIALE S 2 ANLOWE RIS 725, MEAEFZRIFRIZ -
7RVES THY KB -0.7~-0.8 C.D.L.m fHITIZIBWT, T~ ELGRILR > T,

BRALVEAMZOZTE (HREX) BEfl & ViBRlZDTL (RERX)

T EL HRX) EEOHKF (HEX)

TIREHERN HEREX)
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(7 < E5]

St.1 (St.1-1 & St.1-2):2005 4= 11 A I ERuSA7 5 7 18] B SRR O 2SR A O 5 g A =2 H
720 NIDD LB RIC AT 5T e 72%, WEIZBIL TIIVEE E RERIZIE S £ 70D, BREIZEDT
~ELDHIR LA T, 2013 AFRFZ Y (St1-1) O T <D T 2@ iBHIC s\ T, #Hil T ~
D FAEZRD TN AT TE, K -0.6 C.D.Lm FITIZHBWT, BIRWICE T OIEN
VEMERTDIENTE, — I, TRAT (St.1-2) IRV Tid, FEEEE L[FRRIC T ~ T D0 IR S
VAYIRNoY

BREKLYERZOZL (St.1) BERl& YigRlEDEL (St.1)

7IEH (St.1-1: -0.6 C.D.L. m) aRS—FEE (St.1-2)

St.2(St.2-1 & St.2-2) :St.1 KNHEESITIEBLITATE L, FEEE L [RERIC R TE S L7 D, 2012 0
I AR Y M T~ 2 RO MBS St.2-1 Tl 2014 SR Ry T RITEIELIRD 12T~
EHRAARFEIZB W ORI HIENTET, — 7, BT (St.2-2) IZ DWW TIE, MEEE LRI
< EDSARITERD LN T,

BREKLYERZOZL (St.2) BERlL YigRlZDEL (St.2)
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7 I EH (St.2-1)

KTPRIX, BIONSLL ESt2 1I2BWC, BMBfEE L CT TS AT, VATV, U A AX A, T
FTAY I AT FH IV RV aXE KT, Uva spp.. BT VN FEME KRR ALY
ELTT WY, v Fx | UI=FH, AhvFehT | v ~a, AT hA AU, 2T AR T
AR NBEDMBIE SN, F2 2012 FOFHERHZ LT, Con.1, Con.2, St.1-2, St.2-1 {28V T,
0.1~0.2 M IZEKEEDN Epo TRIERSNIZDY | ZAUTHIAR R LA OB CIIed HRICXoiE b
LRI RN TSI B SEEFINLED XN T LD THDHEE Z LT,

7IE FThES

+=/0 FFTAY
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4 rIFXE+T E@ES

(9) 7~ EIHOMEE - FEH

WMEBBOT <%, ERANZITHK 213ha O 7 < BENRO SN, KAARKKERIC L
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FIEM | R¥X/UB LAT/VE  |ESLHT Grateloupia livida O
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FIEH X/ H LhT/)F EF) A Grateloupia sparsa O O O
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22 BAMR L, THLORENEE L, A4 IXFXRY 07768 B/ /mi, 7 IV A
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1970 ZE(RIZ R7 % X I MEBA L (RELT 1973), & i iiSes % BRIV EA & AL T
B LA D B, kX DERBICERA LI, A4 X X% R Y ORI, 7 3 /3
FORS. M. VIR L, R IR RE & 5 2 5 ATREPEIR. BHBEAR 5
% 500m L IFHREEC 85 7=, % X O FHRAC SRS B8 Th 5.

® BREEAHMm
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A O BRI E L Lz 7o (i - 55 2003), 2006 AFELARE ™ <> N AHHO FR
BUIHIR 2RI H 5 (BREEE B RERE R EMZ ARk % — 2007, 2011, 2015), &%
foo AAIXFERYORHUL, 2012 FLUBERADITEIE L, ZO%BMINTH D BRESE
HARERBE R S e v % — 2013, 2014, 2015), A~B X[EOFRA Al HE M DM/ NS
T L OIT, BERHTET LEIROIRAE OBHNEE TH S, S HIT, HIARIC L D HKE
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