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Summary

The Monitoring Sites 1000 Project aims to detect signs of ecosystem degradation through long-term monitoring
surveys, thereby accumulating and analyzing quantitative data on various types of ecosystems throughout Japan. The
present report summarizes the results of surveys performed during the 2021 fiscal year (FY) focused on the degree of
seagrass coverage and algal bed ecosystems at various sites. These results were compared with those from previous years,
and the changes were examined. In 2021, the 14" year of this project, surveys were conducted at 12 sites.

The surveys analyzing the seagrass coverage were performed at six sites. Several survey points were established from
the coast to the offing and the level of coverage of several seagrass species within the quadrats was recorded at each site.
Seagrass beds dominated by Zostera asiatica were observed in the Aininkappu area at the Akkeshi site, while Zostera-
marina was dominant in the Akkeshiko area, with the highest average coverage observed since the project began. At the
Otsuchi site, Z. marina was dominant in the Kirikiri and Nehama areas and its average coverage was higher than normal
in both areas. However, while Z. marina coverage was high in shallow waters, little vegetation cover was found in deeper
waters located offshore. At the Futtsu site, three species of seagrass were observed: Zostera japonica and Zostera-
caulescens, in addition to the dominant species Z. marina; however, these species did not grow in the survey points closer
to the shore (St. 1-4). Zostera japonica coverage was the highest at an intermediate survey point from shore to offshore
(St. 5). The coverage of Z. caulescens tended to decrease compared the normal coverage at an offshore survey point (St.
12). At the Akinada-Ikunoshima site, only Z. marina was recorded; its coverage either disappeared or declined at
shallower depths, but increased at deeper survey points. At the Ibusuki site, Z. marina was completely absent following
its disappearance in FY 2018. Nine seagrass species were observed at the Ishigaki-Itona site, though the average
coverage of seagrass species was well below normal. In particular, the average coverage of Enhalus acoroides was
approximately one-fourth of the normal coverage, the lowest record obtained since the project began. In addition, a third
five-year survey was conducted in FY 2021, which aimed to measure seagrass biomass, analyze sediment particle size,
and collect benthic macroinvertebrates. The seagrass biomass increased since the previous survey (FY2015) in the
Aininkappu area of the Akkeshi site in Hokkaido. In contrast, a decrease in the biomass of most seagrass species was
observed at three sites south of the Akinada-1kunoshima site in Hiroshima Prefecture.

In the algal beds surveys, the occurrence and level of coverage of seaweeds species were recorded at six sites by
establishing permanent quadrats within the dominant seaweed communities. Furthermore, a line transect method was
employed to investigate the vertical distribution of the vegetation at each site. Saccharina japonica was observed in
permanent quadrats placed close to the shore at the Muroran site. However, S. japonica disappeared from offshore, where
about 50 m apart from the shore (2-5 m below sea-level) and was found only in the upper part of the rock mass, where
sea urchins could not climb. At the Shizugawa site, a mixed community of Eisenia bicyclis and Sargassum yezoense was
found within permanent quadrats on the shore that was established after the 2011 Tohoku earthquake. In contrast, in the
permanent quadrats located offshore, where the E.-bicyclis community disappeared after the earthquake, there were no
signs of recovery of this community. At the Izu-Shimoda site, the average coverage of Ecklonia cava within the
permanent quadrats was 0.5%, which is the lowest value recorded since the project began. The average coverage of E.
cava and E. bicyclis was lower than 1% over a wide area from the shore to the offshore, indicating that the E. cava and E.
bicyclis communities declined throughout the site. At the Takeno site, the canopy species were generally similar to those
from previous years within the permanent quadrats, and the coverage of Ecklonia kurome, a canopy component species,
remained high. Sargassum spp. showed a declining trend, while Undaria pinnatifida was growing thickly. At the
Awaji-Yura site, there was an increase in Sargassum yamamotoi coverage, which had not been observed in surveys prior
to FY 2017. Ecklonia cava and U. pinnatifida were found in previous years, whereas Sargassum coreanum ssp.-
coreanum and Sargassum horneri were rarely recorded. At the Satsuma-Nagashima site, the growth of Eckloniopsis-
radicosa remained unconfirmed. However, the continued growth of Zonaria diesingiana and Meristotheca papulosa was
confirmed, which started before the disappearance of E. radicosa.
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H#E B2@ [2vJB FHAVE THA Undaria pinnatifida ° ° ° °
BE@m [ovJ8 hO AR Fi=k Ecklonia kurome [J [ ] [ ] [ [
184 ENT4E KA IS5E THhEY Sargassum horneri ] [} [ ) [} ()
EI I =2ARE)] RUF ISR /aA¥JEY Sargassum macrocarpum [ ) [ ) [ ) [ ] ()
i A ES] RUF ISR YYREEY Sargassum patens ) [ ) [ ®
BEM@ |En\viB R SR TAETS Sargassum piluliferum [J [J [ [ (]
184 ENT4E A ISR Y+E¥ES Sargassum ringgoldianum ssp. coreanum [} [ ] [ ] [ ) [ ]
184 E/\T4E R ISR SLEY Sargassum siliquastrum [J [J L] L) [ J
TE 828 o498 [vAI49H AT HBO—H8 | Cladophora sp ° o | @
BEME  [AUYE SHIHHE CHIYRE Cladophora spp. Y
®EM  [SLE By%: NI Codium lucasii ) [ (]
B%@E  |(VADSE  |[1VADSHE AVA5r Ralfsia verrucosa [ ® [(UNVEY
%M |YnfAivSE  |VRAVSH YRAVSRMND—IE | Sphacelaria sp. () )
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B%EE  |hvE/VE hYE/E 24a/Y Colpomenia sinuosa [ [J [J (J (]
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BEE  |e\vsE R ISR YTEEY Sargassum patens O | O+ | @+ | @« | @ \FEHOAITLHEK-/NEERK
B%M  |e/\v5E R D5R TAETS Sargassum piluliferum [J ®x ®x ® [xHhik-/NEMERK
184 [Awed=] ROEDS5H YFr¥ES Sargassum ringgoldianum ssp. coreanum [ ] @ @ @* @ |xEhik-/NEUEKR
18 ENT4E RFISF SLEY Sargassum siliquastrum @ @x @x @x @ |xHhik-/NEUEK
FIEM  [VSYVAVE (HSHIH ESHSHS Dichotomaria falcata ° L ) )
fEM  |[YUDER HUIER IFITh=/F Amphiroa beauvoisii [ o
fI%EMW  |YUdER HUIdER AR H= /T Corallina crassissima [ ] [ [J [ ]
%M Yool HUIER [=UI=A Corallina pilulifera [ [J [J [ ] (]
HIEM (YU OEB HoIER ESAR Lithophyllum okamurae [ [ [ [ @ [WhEMEKEESD
M [YUOEB HUIER EYXXEO—TE Jania sp. ) 0
%@ [R¥/UB RANTR=E  [RRATARZ Halarachnion latissimum [ [ [
fI%EM  |R¥/UB LHT /)R 2181) Grateloupia elliptica [J [ [
FLEAE 2¥/VH ah)# =) Plocamium telfairiae [} [} [ )
#I%EM  [R¥/UB A=RFTH [R=2FT Schzymenia dubyi ] ®
EEE |- - RRIBRE - ] [ d ® (VAT
HEW |- - RRARATE - [ [ ® [(I/hIBO—ERUENIE
- - - EHYUIE - [] [) [ ] [ ] ® |ENiE

BRI BFEEDOREICT, KAAMRBELSAVRETRESNIEEL,
1=12L. 2020 FEE KA A HRAEDAHREMLI=.

101



102



(215 B

% A EERMAT B&S: ABYRA
REEBERYH BEF: 20085 BRES: O BFAERE

() HEHTE, D)AVA (o) BHLTBEE@RESIVERMTIE), (DRETIACAORIETSHE, (¢) FE(IZHFI)

HAMRE

KRB EDRKIRE LA FKEERE SR BIE Ry
EKE) DN BICELEEICAET 5, RBEIX
BRAEBEILAEGREHE) ICEFATEY. X
YA EEDEBEARMRICEEFNSLELIC.E
ERHIZHEESNTUWAIBRITEH S,

LB, BYICKDEONERAFEL., EH
EEMNBKDOBER(KRZELLITRFKE) IZKY
ZELLELGS, AEXREEE. KIREZOIZH
(TRRBELRSZELTHEOENTL BEXFE
100m TKFEH -2.5m LEONIERL. EED*
KERNZELL, KU AFLEOREHTEERD
IR TARIZE, BREDBS WS THD,

REMNZBHEL. BEHTEES T NEBSL., &
FEHTIACANFTXEY. DA THEVETHE
BENDEENROND, £, T V. RUN
FE/NF DIV F I AITANAZT  DARATH
)T NS ADVENTEELTECRLN,
EHHOITEDRHELSLY,

103

$ % : e

© KRR Y 1 b

® ZTOMDYA ~ .
34.27° N, 134.95' E o
(WGS84, 10iERIE) 5 .

-';"
[ ._;i'
N
@1'// wam
(£ e
mow 5 ;
% xm 5;
£ mx B o
EH ] * "
2 A AT
3} g
7 ¥ - &%
-~
S, 2 km
COMRIE SRR B F S
EEREYIORE

(REBARAICE Y A MREMESD)



5] B

At (R E RN ER RS
et #—)

FAH 2021 45 H 10 H

B IR (PR APBER S E e v 7 —) ( BR W (=
EE HRFPREGAEWEIAHTER) | BIRTERE OKEENTIE - 2o K ERAfT
WHZEAT) | UA SR - ERMEBAC - KARE (Txn—vU 2T v 7)

i
]

MEGAE | PIEREN - SATER - GHEREA (PR PRRE BA I v 5 —)

RIS D E LY

(s DA L]

KT 8 CUE, BRI AR & U IRy (A 40~100m £H3iL) TH Y A,
YFXET, UNA, THEZEN, ELHBEHTIIE OB LET L, 612, Bt
DOFIZIFTT 7V, RYNNFI 0, I gFU F~vd\a=r, UADTI=)T,
NAI 2AY | YT VT VERE AL, BEIT T TOMEL S E,

FARAE M) (2008 FFHE) OKAFEMRESLITIL. 2L LTERFELEDOD VR LY X
Y HHLE T DRSS T, MFEIC X DHWEDR RV &L, —HICT D ART BE 7 FEO—F/E
DRIFGBEDNRAE L T e, T ORHEIE 2008 4 D FEBH AL B I Tr a2 E L TV, 2012
IO T IO KA TR B N T H B 2 A DY ORI Z 0 | 2013 45 L 2014 £
IIEROREE LTz, 2015 AFEICII A VA L Y27 OWNTH b EOHENKE B Lz
AL AT AL 2016 FEEITEEMA R 640, 0%, FICRLVEEA#HRVIRLTWD, — 5Ty
FTRE T 2015 FFEELIRE . HREEAMEVVRREA eV TN D,

[ 440 B DBess D R ]

2021 FEOPFAETIT, 13& A EDKATEHITEBNT, I LEZE RXFOHENFIFICE
ANTHEITHI LT, 2020 4EBEIZHIIN L TV e ¥ 2 DR IZ00mb LTz, £,
YIXEIIL, 2021 FEHIZEAER NN oT, —FAEDOKIBEIIONTIE, T A
MHLRERLONIZN, TAHEZIXFZEAER NP> Te, RTOKRAFLEHET, THOME
BB & R TREREMITIR SN o Tz,

104



(215 B

HARAABERAITHRL-MEEREDHELL BE 5 F)

100% -
90% -
80% A
70% A
60% -
50% A
40% A
30% A
20% A
10% A

0% -

MEEREDHE (%)

100% -
90% A
80% A
70% A
60% -
50% A
40% A
30% -
20% A
10% -
0% 4

M RIEDRE (%)

100% -
90% A
80% -
70% A
60% A
50% A
40%
30% A
20% A
10% A

0% -

MEERIEDHE (%)

K. ZEAKAFEHRA-CICHEBEL-HEERIEDOHERKEHEE 5 £/ (2017-2021 £)DZE1E

2017 2018 2019 2020 2021
A

2017 2018 2019 2020 2021
B

2017 2018 2019 2020 2021
C

nJhA
mhA

a7 hEY
v FEES
mIALEYERF

mJhAt
whiA

n 7HhEY
YRS
nILESERF

nhA
mATA
n7hEY
wIALEVERF

105



(215 B

HKAFABERITHBRLE=-HEEREDHELL BE 5 F)

100% -
90%
80% -
70%
60%
50% -
40%
30%
20%
10% A
0%

MEEREDHE (%)

100% -
90% A
80% 4
70% 4
60% A
50% 4
40% -
30% A
20% A
10% -

0% -

MEEREDHE (%)

100% -
90% -
80% 4
70% 4
60% -
50% 4
40% A
30% A
20% A
10% A

0% -

M REDRE (%)

K. £k AFRZO-PICHBEL-MHEEREOHEREBEED 5 £/ (2017-2021 F£)DEL

2018 AEFEITIE, 2017 AEE L T, 1T E A EDKATIHETH Y A DWEDRD A SN
7223, 2019 - & 2020 4EFEITIE, I U A ORI UT-, £72, 2020 FFE I IZI LES E

N2 DBEEEDHIN L 7=,

2021 4EEIE, 2020 AEFE L HE_T, T E A EDOKAFT T Y A OWENFRE S L <k
Wb Ut (BB 2021 42 : 20~60%, 2020 4% : 10~30%), — 5 C, I LEIE ¥
X, W 4R OYLE & T 1T e A EOKATTTERCTHEES M L7 (2021 FE D4
DIFHIPLRE : 31.7%. 2017~2020 4EFE D RHED FIIHEE : 2.8%) .

2017

2017

2017

2018

2018

2018

2019

D

2019

2019
F

2020

2020

2020

2021

2021

2021

nhA
mHhIA
n7HEY

Y FEEY
n3ILESERF
mATINNEED

mJhA
mhTA
wIALESERF

mJhA
mhTA

Y FEES
wALEVERF

106



(35 )1%8 0 B

QNI LEEEGE ]

Brlo7p L

Rrlz7p L

JEREMSE - ST (2021) EREEERFAO 10 45 -One Ocean ([0 T HFLEAERER LR DB
RIPD (AR SH#R) I O&, 26:35-41. AN /1], H 0K

107



(215 B

TH

HEHMRE: - AESAVLATESARMWBFAE-B0Z 2 HAERR: KAABERNOBEEHAOBEZIRIL-,
B)o

3 KAABRADES ELNSIRE, ALEVERFOTH 4 KAABERADES WO ADHIEK, THADBEF
ARSI, E ATTNAOZF Y ILSTY . vHHENBEESH
1=o

108



AAIIVFD RIS Y ILITHENBERINT =,

= s, e

7 XAAWE C Oz EAMSES,

9 KAAMEDDER MO LEAMLET.
VONADEBESNT=.

5 KAAHH A DREZERT7oA—RILL:BRANTD

HOA ALEVE
FE. DhAZDOM, TEDIIVFIENBREINT,

ALEVERE

6

o

10

(215 B

KAF T B DERF: §h L AMNLIR,
EVERF. VIVFUNEESNT,

JAhX AL

KAKTHE C DIER: AT AOALEIERFOM, T
EELTYOY . 939F T Y ILTH. NS,
EUENERBRESN,

KAFH: D OEZALEVERXOM, FEELT
JIOF I ARIANOZT VILT Y Y, EE
HUdEEIBESNT=,

109




(215 B

3 i bl
11 KAAEBREDEE FOLAISEE, BETHI 12

KAFRHE: E 0)&?5%-?77/73 RILL: BANT
LEIERE BRSNS,

DHA IALEVERF YIVFD EEHYOIE, VT
LIS ERBRRSNT,

13 KAABHRFOER: LANSERE, ASA IQLEY 14 XAAEE F OMBZTRT 7UA—RILL: BRANT
ERE, DHAZOM, FEELTYIHF I, IFTH DHAADIIVFT ADANK, A8 TFIHh=/
—JTEMNEESINT:, TR .Y ILTHERBESNT,

BHE1.3-14: )| Hi5Hh B2
BE2.EREE R¥

110



(215 B

BEFHECHERLEEEREYAF
5 &4 (2017-2021 EERET—2KYER)

K. RBHEABRYAOHEREYXL

Ra | 4 g # EiE:] ®H 2017 | 2018 | 2019 | 2020 | 2021 REOME

#E 1888 2oJR8 FHAVE THA Undaria pinnatifida ) ] [ ] ]
B%M VT8 HT AR HTA Ecklonia cava ) [ [ [ [
BEME |£AT4aE o8ISR =D Sargassum fusiforme [ J [ J [ ]
B%M [£/\<4B8 RH ISR THEY Sargassum horneri [ [ [ [ [
BEE |E<4B LT YFEXEY Sargassum ringgoldianum ssp. coreanum [ ] [ ] [ ] [ ] [ ]
1BEM |E/\<42B RAISHE ALEYERF Sargassum yamamotoi o [ ) [ ) [ ) [ ]

TH (gu@ 7498 TAYR TFTAY Ulva pertusa [ ] [ ] [ ] [ ]
M (74YE TAYR T BO—E Ulva sp. [ ] [ ] [ ]
M (7AYE TASR YILT Umbraulva japonica [ ) [ ) [ ) [ ) [ )
®EME VAU E AT SR ThPaXE Chaetomorpha spiralis [J [
BEM |VEREVIYE  |AR=TH 4350 =7 Valonia macrophysa ° ° [ [ [
#%EM |17X%8 A7 X5% JHALIX4 Caulerpa okamurae f. okamurae 0 °
M Bi%:] N2 Codum lucasii [ ) [ ) [J [J [J
B TIUTYE X NXT Y Dictyopteris latiuscula [J [J [J [J [ ]
B TIUTYH Q€LY Dictyopteris pacifica [ ) o [ ]
Bl TIUTYH ErAAYS Dictyopteris prolifera [ [J [J [ ] [ ]
B TIUTYH DZAAYS Dictyopteris undulata [ [J [J [ J (]
18 M Dictyota dichotoma [ ] [ ] [ ] [ ) [ )
] Padina arborescens [ ) [ ) [ ) [ ) [ )
18EM Rugulopteryx okamurae [ ] [ ] [ )
184 TYINAET Y Spatoglossum crassum [ ] [ ] [ ]
155 /8 ER ESAUES] Leathesia difformis [J [
#B%M HhvE/NE HE/)ER 2490/ Colpomenia sinuosa [J [J [J [ [
B%M VT8 HT AR HTA Ecklonia cava ®* O+ ¥k
BEM [VnHUSE aHYSH IaHVSE Sphacelaria spp. [ J
FIEM [YUTER HoIER IFIHh=/T Amphiroa beauvoisii [ ) [J [J [
%M (YoTER HUIER IANITHh=/F Amphiroa zonata [ [ [ [J
%MW [YoTER HUTER IYh=/T Corallna aberrans [J [J [J
%MW [YoTER HUIER YR H=IT Corallina crassissima [ [J [J [J
%W (YoTER HoIER EYEN Corallina pilulifera [ [ [ J [ J [
%W (YoTER HoIER EYXFBRO—E Jania sp. (] [ J [ J
M (T YE T E <Y Gelidium elegans [ ] [ ] [ ] [ ] [ )
M (T YE T YR F=oY Gelidium japonicum o o o [ ] [ ]
fI%M [T E LRAVA K LEAYAS Pterocladiella tenuis [J [J [J [ [
fI%M (h¥T/UE Hh¥TIVE HhF¥TI) Asparagopsis taxiformis °
%M (R¥/UB 2/)% 2902/ Gloiopeltis furcata ) [ ) o
%M (R¥/URB ZANT R [RRATARZ Halarachnion latissimum ) °
FIEM [R¥/UR ¥ /IR R¥/ Chondracanthus tenellus [J [J [J [J [J
R (R¥/UB Z¥ /R FANYIZE Chondrus giganteus [ ] [J
FI%M (R¥/UR ¥R VIR Chondrus spp. ®
HEME (R¥/UB LAT/IE FUbF Grateloupia angusta [ ] [ ] [ ] [ ]
HIEME (ZR¥/UB LAT/)E LHATI) Grateloupia asiatica [ ) )
%M (R¥/UR LAT /IR EbyRY Grateloupia chiangii [ [ J [ J
FIEME (R¥/UR LAT/)FE 255 Grateloupia lanceolata [ ) ) [ ] [ ]
HEM (R¥/UB LATIVE A LNT Grateloupia ramosissima [ ) [ ]
%M (R¥/UB LAT /IR =Py Polyopes prolifer (J [J [J
1% |[R¥/UE A7 /hIH {IIHIR Peyssonnelia spp. [
fI%M (R¥/UR AT /HhTH 17 /hIHO—F Peyssonneliaceae gen. sp. ) [J [
FIEM [R¥/UR YhY /)R Y/ DERF Callophyliis adnata [J [J [J [J [J
fIEMW (R¥/UB *¥V /IR A¥V/Y Ahnfeltiopsis flabelliformis [ [ [ [J [
FIEM [R¥/UR ahUE ah Plocamium telfairiae () [J [J [J [ ]
fI%M (R¥/URE FIINFR RYNFIINS Portieria hornemannii [
HIEW (A3/UB =Pk =1 HNIY) Gracilaria textori [ ) [ ) [ )
[T = YAV TIFFYIR  (TIUFFYD Champia parvula [ ] [ ] [}
e R PZAV]E REST R ExEYTY0 Gloiocladia iyoensis [J
[ e = DAV L TV ER TUYFF Lomentaria catenata [ ] [ ] [ ] [ ] [ )
KM (v YT TNE THILAUR |RYTINY Rhodymenia intricata [ ]
FIEM |[1¥RE /IR HEYRINY Acrosorium venulosum [J [
FI%M |[1¥RE =PAVE-t DRI/ RO—FE Nitophyllum sp. [J
FI%M |[1¥RE TUVER YTV Laurencia okamurae ) ®
- - - EEYUIE - ] ] ] ] ]

BEEL. BFEOREICT. KAAMRBELSA VAR TRESNIEEL
f=12L. 2020 FE L. KA AT HBRAEDAHRMELI=.
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[(E5)EERS

BEFHECHERLEEEREUAF
5 &4 (2017-2021 EERET—2KYER)

x EEREYAOHEREYRL

B4 | M = L] it %4 2017 | 2018 | 2019 | 2020 | 2021 w'?ﬁE#
WHE [ HO AR TURIA Eckloniopsis radicosa
TH 1858 TIUTHR DR AV 4 Dictyopteris undulata [ ] [ ) [ ] [ ) [ ]
B35 TIUTHH  |TISTY Dictyota dichotoma [ ] [ ) [
1B FIUTYH | JATAAF Distromium decumbens [ ] [ J [ [ J [
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