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Summary

The Monitoring Sites 1000 Project aims to detect the signs of ecosystem degradation via long-term
monitoring surveys. These surveys accumulate and analyze quantitative data on various ecosystems throughout
Japan. This report summarizes the results of surveys performed during fiscal year (FY) 2022, focusing on the
degree of seagrass coverage and algal bed ecosystems at various sites. In addition, these results were compared
with those obtained in previous years, and the changes were examined. In 2022, the 15" year of this project,
surveys were conducted at 12 sites.

Surveys analyzing seagrass coverage were conducted 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. In the Akkeshiko area, Zostera marina and Zostera japonica were observed, but Ruppia maritima
was not. The dominant species was Z. marina, and its average cover was the highest since the beginning of the
survey. Seagrass beds dominated by Z. marina were observed in the Kirikiri area of the Otsuchi site. The
average vegetation cover in the survey area was less than one-half the normal value. In the Nehama area, the
cover value of Zostera caulescens exceeded that of Z. marina, resulting in Z. caulescens being the dominant
species. Zostera marina was observed at shallower depths in both areas, but its average cover tended to
decrease. The survey points had slight vegetation cover in the deeper offshore waters. At the Futtsu site, Z.
Jjaponica and Z. marina were observed, but not Z. caulescens. Therefore, the dominant species was Z. marina,
and the mean seagrass cover was similar to normal. However, although Z. japonica was dominant at the survey
point located at the midpoint between the shore and offshore (St. 5), the survey points closer to the shore (St.
1-4) did not show continuous seagrass growth after FY 2019. Zostera marina and Halophila sp. were observed
at the Akinada-Ikunoshima site, with seagrass beds dominated by Z. marina. The average cover of both species
was above normal, but seagrass growth was not observed at the study sites closer to the shore (St.1-3) and has
remained so since FY 2019. At the Ibusuki site, Z. marina colonies were present through FY 2017. Zostera
marina disappeared in FY 2018 and remained so until FY 2022. Eight seagrass species were observed at the
Ishigaki-Itona site. The mean cover of seagrass was much lower than normal, especially that of Enhalus
acoroides, which was approximately one-third of the normal. The average cover of E. acoroides was the lowest
at the beginning of the survey.

The algal beds surveys recorded seaweed species’ occurrence, and coverage levels 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. At the
Muroran site, vegetation within the permanent quadrats established near the shore was the same species as in
previous years, with Saccharina japonica predominating. However, the S. japonica community disappeared
extensively offshore from about 60 m (water depth -2 to -5 m) and was found only on the tops of rocky
clumps, where sea urchins could not climb. At the Shizugawa site, Eisenia bicyclis and Sargassum yezoense
continued to grow together within the permanent quadrats on the shoreside that were established after the 2011
Tohoku earthquake. In the offshore permanent quadrats where E. bicyclis disappeared after the earthquake,
juvenile E. bicyclis and Gelidium elegans were observed growing. Ecklonia cava, E. bicyclis, and other forest
canopy component species disappeared in the permanent quadrats at the [zu-Shimoda site. In FY 2021, only the
stalk of E. bicyclis remained in shallow water on the shoreside. However, by FY 2022, these parts had
disappeared, and the algal beds were now composed only of small-sized species. At the Takeno site, vegetation

within the permanent quadrats generally had the same species as in previous years. Ecklonia kurome, in



particular, had a high cover, similar to FY 2021. Sargassum spp. showed a slight increase in cover compared to
FY 2021. At the Awaji-Yura site, Sargassum yamamotoi was thriving within the permanent quadrats. Ecklonia
cava showed a slight increase in cover compared to FY 2021, while Undaria pinnatifida and Sargassum
ringgoldianum ssp. coreanum were observed less. At the Satsuma-Nagashima site, Eckloniopsis radicosa
continued not to be observed growing at the survey point (Site A), where monitoring began in FY 2008. In
contrast, E. radicosa grew densely at the newly established survey point (Site B) in the Yatsushiro Sea.

The FY 2022 survey was the third five-year survey conducted since the survey began (FY 2008) to measure
seaweed biomass. The dry weight of seaweeds per 0.25 m? at each site was approximately 0.4-1.1 kg at the
Muroran site, 0.9 kg at the Shizugawa site, 0.2 kg at the [zu-Shimoda site, 0.3 kg at the Takeno site, 0.3 kg at the
Awaji-Yura site, Satsuma-Nagashima A site was about 0.02 kg, and Satsuma-Nagashima B site was about 0.2 kg.
In particular, the dry weight values at the Izu-Shimoda, Awaji-Yura, and Satsuma-Nagashima A sites were lower
than the results of the previous two surveys (FY 2011 and FY 2016).
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TH B3@ (7498 TAYH YILTY Unbraulva japonica [ (] (]
R LY R SHTHH LVDEY.SE Chaetomorpha crassa °
B LB %! FURUNA L Codjum arabicum [ )
#EM® (308 B%:] EYLIL Codium intricatum [J
B 2 )LE SLE N =)L Codjum [ucasii [ ] [ [ ] (] [ ]
#% TAYE TAYR TAHYRO—E Ulva sp. [J [ J ® (7 sp.
REM P Aac! DAk SHTYHED—E Cladophora sp. ) ) @ |>FATHsp.
1BEM ENT4AE R IS5H RUEISR Sargassum spp. @+ | @ [xHHik
M@ |vSVYAVE [HI3HSH YTFHTI Actinotrichia fragilis (]
HIE 2=k 1= HodER h=/F Amphiroa anceps o [ ] o [ ) [ ]
Iﬁlﬁﬂﬂ HUIEB HoITER IJHh=/TF Corallina aberrans [ ] [J [ ] [ ] [ ]
|%I§ﬂﬂ b=k HUITER (=N =VA Corallina pilulifera L) [ ] [ ) [ )
|.‘F=I§WI HUIER HUdER ES 4K Lithophy! lum okamurae [J [ (] [ ]
|ﬁl§ﬂﬂ =k = AYAUE A PN - 9%/ h¥x Synarthrophyton chejuensis [ ] [ )
|%I§ﬂﬂ TUvIYE TUTYE =Y Gelidium elegans [ ) L) [ ] [ ) [ )
|?&I§§1ﬂ ¥/ 1)H LAT/)E Fohx Grateloupia angusta [ [ J [ [ [ ]
|ﬁl§ﬂﬂ ¥/ YHE LAT/)FE LAV Grateloupia elliptica [ ]
|%I§4ﬂl 2¥/ B =R ahY Plocamium telfairiae [ ] [ ) [ ] [ ] [ )
LR 14 ¥2B a/n/ I TY=I% Martensia jejuensis [ ] [ )
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= MBS MFOHEREI R

(FES 1%

B £ EE-] *48 2018 | 2019 | 2020 | 2021 | 2022 FEOHS
aVJH FHAVH THA Undaria pinnatifida [ J [ J [ J [ J [J
avJH HT AR =t Ecklonia kurome [ [ [ L [
AL d=] R EISE 1VEY Sargassum hemiphyllum ° ]
(A= KA ISR ThHhEY Sargassum horneri [ ] ) [ ] o [ ]
E/<48 RA ISR /aX)EY Sargassum macrocarpum [ ] [ [ ] L [ ]
E/T48 REISER YITEEY Sargassum patens [ ] [ [ L [ ]
E/T48 A ISR TAZTS Sargassum piluliferum [ ] [ [ ] [ [ ]
(<AL= RH ISR YF¥EY Sargassum ringgoldianum ssp. coreanum [ [ ] [ ] [ ] [ ]
[ARE=] RFE ISR ALEY Sargassum siliquastrum [ ] [ ] [ ] [ ] [ ]
TAHE TAYE THTAY Ulva pertusa [
TAYE TAYR ZSTFAIY Ulva prolifera )
TATHE AT CAXEROD—IE Chaetomorpha sp. )
P! DAk AT YBO—IE Cladophora sp. [ ] [ ] [ ]
LE LR AL Codium lucasii [ [ [ [
1VAI38 AVHISF AVHISED—H  |Ralfsia sp. ® |(UYNVEY
IaHYSE onH SR YOHISED—F  |Sphacelaria sp. [ [ LJ
YNXGH Dictyopteris latiuscula [ J
SUH YR I NR Dictyopteris undulata [ [J [ [J [
TIDTHR TFIDTY Dictyota dichotoma L) [ ) L) ® [ ]
HFH T Pachydictyon coriaceum [ ] ) [ ] [ ) [ ]
TIUTHE  |TICIYR II9FT Padina arborescens [ [ ] [
1B SSUHE TP UHR T9YTID Rugulopteryx okamurae [ ) [ [
BEME  |[7IZUYAE AT F Zonaria diesingiana ) ° )
el FTHIYER |F/A\UER FINUE Leathesia difformis )
B%M®  |hvE/NE HhyYE/NR Jon/Y Colpomenia sinuosa [ [ J [ [ [J
B%E 278 FHAVE THA Undaria pinnatifida ®x [ @ [k /NEUERK
BEM |2vJB DT AR 4=rd Ecklonia kurome O | @+ | @+x | @k | @xx LK NEREKESD
%M |e/\<s8 R EISE TLRSEY Sargassum confusum @5k | @k @+ | @xx [xxghik-NEUBKREST
BEM |ws8 R EISER RE TS Sargassum fulvellum Ok | @+ | @+ | @k | @xx [k NEBEKEST
AL =] wH ISR /axyEy Sargassum macrocarpum Oxx | @+ | @k | @k | @rx iR NEREKESD
E/T5E R EISE YUTEES Sargassum patens O | @k | @k | @kk | @k iR NREKESD
(AL ]=] Sz b= TARTS Sargassum piluliferum @ @+ | @+ |xxghik-NEUEKE ST
E/T4E R A ISE YF¥EY a um rir Z ssp. Oxx | @k | @k | @kk | @xx LK NREKESD
(AL T=] R A ISE aALEY Sargassum siliquastrum O+ | @+ | @k | @k | @xx [k NEREKESD
ISVIAVE |HSHIR Actinotrichia fragilis [ [
IJYAVE  (HSHSHR Dichotomaria falcata L Ld [ Ld
fEM  |YUdER Yo IdER IFITh=/T Amphiroa beauvoisii [ [ J [J
%M |[YodEH HUTER TYh=/T Corallina aberrans [ [ LJ
e HUIER YU TER ANYRIH=/T Corallina crassissima [ ] [ [ [ [J
HoIER HUTER EVE/S Corallina pilulifera [ [ [ [ [J
HoIER HodER ES AR Lithophyllum okamurae [ ] o [ [ ® |[«NEEKEED
=g 1= HodER EHXXEDO—IE Jania sp. [ ] [ ] [ ]
Z2¥/UB YaELYIHE |EEQDF Dudresnaya japonica [ o [ [ ]
2¥/UB LAT/IF B 8/) Grateloupia ellptica L] o L3
2¥/UR =5 DY 1hY Plocamium telfairiae o L [ o
Z2¥/)8 FE/NFE RYINFZ/NF Portieria hornemannii [ ] [ ]
Z¥/1)8 N=ZFTOR [R=zxFT Schzymenia dubyi [J [J [
2¥/UR A7 /hIF AT/hIE Peyssonnelia spp. L [ J o @ |A7/hT7RO—ELLLTEEIE
+=5/08 Ex=pUL-t 57301 Gracilaria textori [ ° [
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ILEVERF 177.1 198.7
HTA 5544 4382 | 4242 2450 96.3 94.6
YF¥EY 0.2 6.5 8.4
JHA 29.0 442
oY 1.9 45 4.4 52.8 34 9.1
DRAHNIH=/T 0.0 0.3 0.1 5.7 6.7
aAY 0.0 0.1 0.0 0.0 0.9 3.6
FEVD 0.8 0.4 2.9
IEOFT 0.8 0.3 2.3
FYNAELT Y 5.0 1.2
ASYNR 0.0 0.1 1.3 1.1
(= SVie4V} 0.9 15 0.8 1.2 08
FAINYITE 0.8
AV’ S 0.0 0.6
YILs Y 0.1 03 0.5 0.4
FIYEHXF 0.4 0.2
9% /h* 0.2
N 0.3 0.1
LRI 0.1
JHh=/T 0.1
EYXXEN—FE 0.1
TUYFFE 9.0 0.0
TF7AY 0.3
AT /ATHDO—7E 0.1
HANIBD—FE 0.4 0.1
FEyY 0.1
*T=o4 0.1
h1/1) 1.0
HEH RN 0.0 0.0 0.0
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HFET Y 0.1
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RRHT R 0.1
BFAINT 0.0
A3 /\A=7 3.0 0.1 16.0
rFATY 0.0
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EyeN 0.3
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7959 0.1
JraXE 0.0 0.0
RYINIMFHERST 0.8 1.9 05 1.1
AT/ 0.2 0.3
YNRT Y 1.8
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fIEfHn—iEB 0.0
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WIFhDFEL 5 AICMYRYEEELT=,
EREER. EESNCHEESLZAVTEHLIZ(EF5. 2007),
BRIV LR, RV AMIBTHRISEOMRBEEER T ST ELGE,
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5 43 (2018-2022 EERET —FKXYER)

K. RBHEABRYAOHEREY XL

CIPT )

25| @ B # e *& 2018 | 2019 | 2020 | 2021 | 2022 | RIEDHF

HE (1838 2 J8 FAAVE THA Undaria pinnatifida [ [ [ o [
B8 oV T8 HO AR HIA Ecklonia cava [J [ [ J [ J [ J
BEM |e/N\<sB oA IS5 Eo* Sargassum fusiforme [ ] [ ] [ ]
18EM |/ 5B RO TSR THhEY Sargassum horneri [ J [ [ [ J [ J
B |E\v4B oA ISR YF¥EY ssp. [ ] [ [ ] [ [
R =AS L= oA IS5 ALEVEFF Sargassum yamamotoi [ ] ) [ ] [ ] [ ]

TE |gud (7498 TAYE TFTAY Uva pertusa o | @ o | o
#E8 |7AYE TAYHE TAYRO—E Ulva sp. [ ] [ J [ [ ] [ ]
®EM 7498 TR YILIY Umbraulva japonica ) [ [ ] )
®REE >AU9E AT SR VaXERO—E Chaetomorpha sp. L)
R (VFRFIVTHR  |NO=T7H ATI/0=7 Valonia macrophysa [ ] [ ] [ ] [ ] [ ]
festil LR L Codium fragile [
M N2 Codium lucasii [J [ [ J [ [
B2 NG Dictyopteris latiuscula [J [ [ J [ J (J
18 P ACAYS Dictyopteris prolifera [ ] ) [J [ ] [ ]
18R DA AV e Dictyopteris undulata [ ] [ ] [ ] [ ) [ )
B8 TIUTY Dictyota dichotoma [J [ [ ] [ ] [ ]
15N $FETY Pachydictyon coriaceum [ )
B IEOFT Padina arborescens [ ) [ ] [ J [ ] [ ]
B8 TYVITID Rugulopteryx okamurae [ J (] (] ([ J
15 TYNIAELTY Spatoglossum crassum [ [J [J
®%M@ |FAvYER */3UER EAVAS Leathesia difformis [ [ ] [
#%M |HhvE/VE HYE/NE 240/Y Colpomenia sinuosa ] ° [ [ [
BEM |VnHL5E IaHLSH IRALSRO—TE Sphacelaria sp. [J
LM [VIVVAVE 7Y /0H 74/ Scinaia japonica ) °
#I%M |[vodEH YUIdER IFIHh=/T Amphiroa beauvoisii [ ] [ [ [ ® |IRHIN=/T
KM [YUTER HUIER AYRIH=/T Corallina crassissima [ ] [ [ o °
#IEM@ |YodER YoIdER =D]= Corallna pilulifera [ ) [ [ [ [
R4 [YUdEE HUIER EYXXEN—TE Jania sp. [ ] [ J [ J
M (TVUYE TUIYR oY Gelidium elegans [ ] [ [ [ ] [ ]
FI%M (TUUYE T YR F=Y Gelidium japonicum [ J [ J [ J [ ] [ J
FI%M |TUUvE LRAVAK:] ERAYA Pterocladiella tenuis [J [ [ ] [ ] [ ]
%M (R¥/UE 2/U% 24902/ Gloiopeltis furcata [ [ [
FI%M (R¥/UE 2F/)E X)) Chondracanthus chamissoi [J [ [J
R (R¥/UB ¥/ 2¥/1) Chondracanthus tenellus [ ] [ [ ] [ ] [ ]
FI%M (R¥/UE 2E/)F V/RE Chondrus ocellatus (] [ [ J [
FEM (ZR¥/UB LAT/)H LHTI) Grateloupia asiatica [ ] [ ] [ ]
KM [R¥/UB LAHT /IR Ekvy Grateloupia chiangii [ [ [
FI%M (R¥/UE LAT/IF H935/1) Grateloupia imbricata (] [ ] [ J [ ]
FIEM |(R¥/VUB LHAT/)E 2859 Grateloupia lanceolata [ ] [ ) [ [ ]
FLEM (R¥/UE LAT/VH A/ Polyopes prolifer [J [ [J [J
UM (R¥/UB A2 /D% A/hIRE Peyssonnelia spp. [ ) [ ]
FEM (2¥/UB A /h7F AV /HIRO—FE Peyssonneliaceae gen. sp. [ [ ] [ ]
#IEM (R¥/UE YhY /IR R IMHERF Callophyliis adnata [ [ [ J [ J [ J
UM (R¥/UB Yhy /U KUY/ HERE Callophyliis japonica [ ] [ ] [ ]
KM (R¥/UE FEV/)H ¥V Ahnfeltiopsis flabelliformis [ ] ® [ ] [ ] [ ]
#I%M |2¥/UE aAHVF any Plocamium telfairiae [ [ [ o o
FI%M (R¥/UE e ZAYE: ] RYNFI/NS Portieria hornemannii (] [ J
FIEM |(R¥/VUB AR=ZZXFTF =l & ) Schzymenia dubyi [
| Ad/08 /0% Hs3/Y Gracilaria textorii [ [ [
FUEM [~vYTdnYB TYFFYIR [TYFFYY Champia parvula [ [ J [ ] [ J
FI%M [T B TIVFFR TIYFF Lomentaria catenata [J (] [ ] [ ] [ ]
HRME |(¥2E B NAHRNIYRD—E Acrosorium sp. [
B |[1¥RB =PIAVIE =1 RN/ BD—FE Nitophyllum sp. [ ] [ ]
- - - mEYUdE - L] [ J [J (] [ J

BEEL. BFEOREICT. KAAMRBELSA VAR TRESNIEEL

T=fiL. 2020 F£E (L, kA FHRHAEDHEKELT=,
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BEERAETHIEL-BEE) X
2 4 (2021-2022 FERET—E2EYER)

= BERS BYALOHBREIRL

(E5)EERS

R5 | # = # 4 F4 2021 | 2022 | AEDKE
HE %8 228 FHAVE JhA Undaria pinnatifida (]
BEM o> JB HAOAR TN A Eckloniopsis radicosa [ ] [ ]
BEM |E/\<4B RIS |EDX Sargassum fusiforme ) )
1BEM |e/\<4B ROEISH [AVEY Sargassum hemiphyllum [ ) [ ]
TE |g2@ 318 )L FHIL Codium cylindricum [ J [ ]
BER (7ICJYE TIDTYH  |TIDUY Dictyota dichotoma )
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