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Summary

The aim of the Monitoring Sites 1000 Project is to detect signs of ecosystem degradation via long-term monitoring
surveys and to accumulate and analyze quantitative data on various Japanese ecosystems. This report summarizes the
results of surveys conducted in the 2021 fiscal year (FY2021) in rocky shore and tidal flat ecosystems along the Pacific
coast of the Japanese archipelago. We identified both the presence or absence of focal species in rocky shore and
determined the number of individuals and the species found in tidal flat. Our results are compared to those from
previous surveys at the same sites. In 2021, the 14th year of the survey project, surveys were conducted at 14 sites (six
rocky shore sites and eight tidal flat sites). The results of two additional volunteer tidal flat survey sites are also
provided. The results of the surveys are summarized below.

At each rocky shore site, between five and ten focal species were selected, and their presence or absence inside 30
permanent quadrats was recorded. At the Akkeshi-Hamanaka site, the alien species Balanus glandula was found in 20
quadrats, a decrease of six from that recorded in FY2020. At the Awa-Kominato site, non-articulated corallines were
found in 26 quadrats, an increase of four from that recorded in FY2020. At the Osaka-Wan site, non-articulated
corallines were recorded in 24 quadrats, the highest value observed since 2010 when surveys began at this site.
Additionally, the number of quadrats in which Sargassum fusiforme was recorded was the same or higher than that seen
every year since 2010. At the Nanki-Shirahama site, Chlorophyceae was recorded in 23 quadrats, the highest value
observed since 2008 when the survey began. At the Amakusa site, Chthamalus challengeri was recorded in 15
quadrats, an increase of five from that recorded in FY2020. At the Ishigaki-Yarabu site, Cyanophyceae was recorded in
19 quadrats, an increase of six from that recorded in FY2020.

A unidirectional change common to all sites could not be confirmed based on these results. However, in the future,
accumulation and analysis of these survey data may facilitate the detection of nationwide changes in the rocky shore.
Therefore, continuation of the monitoring program using the same methods is important.

At each flat site, the quantity and emergence of macrozoobenthos were recorded via quantitative and qualitative
surveys. At the Akkeshi site, area A contained 26 species in three phyla, which was lower than that recorded in all five
previous years; area B had no substantial changes in the number of species and phyla. At the Matsukawaura site, area A
contained 103 species in nine phyla, an increase from FY2020 (85 species in seven phyla); area B contained 59 species
in six phyla, which was higher than that recorded in the previous five years. At the Banzu-Higata site, area A had a
similar species count to the previous five years, although there was an increases or decreases in the number of phyla;
area B contained 71 species in four phyla, the lowest number of phyla that recorded in the previous five years. At the
Shiokawa-Higata site, area B contained 43 species in five phyla; area C contained 38 species in four phyla, a decrease
from that recorded in FY2020 (46 species), which was the highest since the survey began. At both the Nanki-Tanabe
and Nakatsu-Higata sites, there were similar numbers of species compared to that recorded in FY2020, although there
were some changes in the number of phyla. At the Nagaura-Higata site, area A and B contained 86 species in six phyla
and 103 species in eight phyla, respectively, an increase from 77 species in seven phyla and 95 species and eight phyla
that recorded in FY2020. At the Ishigaki-Kabirawan site, area A contained approximately the same number of phyla
and species as in FY2020; area B contained 82 species in seven phyla, a substantial increase from 42 species in five
phyla in FY2020.

The presence of species listed in the Red List of the Ministry of the Environment and invasive alien species were
confirmed at all survey sites, including volunteer survey sites (Matsunase-Higata and Ago-Wan). This suggests that
each site is an important habitat for both common and endangered species while also indicating a potential risk to native
species from invasive alien species. Therefore, continuous monitoring and data analyses are required.
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RSHMNO1 139 284 82 1 1 0 0 1
RSHMNO02 113 160 40 1 1 1 0 1
RSHMNO03 128 145 20 1 1 1 0 1
RSHMNO04 33 144 24 0 0 1 1 0
RSHMNO5 58 84 17 0 0 1 1 0
RSHMNO06 29 105 24 1 0 1 1 0
RSHMNO7 37 22 64 0 0 0 1 0
RSHMNO08 76 30 55 1 1 1 1 1
RSHMNO09 36 36 35 0 0 0 1 0
RSHMN10 55 9 8 1 1 1 1 1
RSHMN11 88 23 nd 1 1 1 1 1
RSHMN12 82 15 25 1 1 1 1 1
RSHMN13 127 20 58 1 0 0 0 0
RSHMN14 82 22 38 1 0 0 0 0
RSHMN15 119 48 30 1 1 0 0 1
RSHMN16 89 97 89 1 1 0 0 1
RSHMN17 58 23 85 1 1 0 1 0
RSHMN18 75 52 14 1 1 1 0 1
RSHMN19 40 187 44 - - - - -
RSHMN20 80 134 62 1 1 1 0 1
RSHMN21 44 98 86 1 1 1 1 1
RSHMN22 125 100 21 1 1 1 0 1
RSHMN23 89 21 16 1 1 1 0 1
RSHMN24 45 297 40 1 1 1 1 0
RSHMN25 101 310 23 1 1 1 0 1
RSHMN26 63 132 14 1 1 1 1 1
RSHMN27 97 60 86 1 1 1 0 1
RSHMN28 51 121 39 1 1 1 0 1
RSHMN29 101 67 8 1 1 1 0 1
RSHMN30 86 121 55 1 1 1 0 1
RSHMN31 82 15 25 - - - -
RSHMN32 40 187 44 1 1 1 1 0
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RSKMNO1 155 106 78 1 0 1 0 0 0
RSKMNO02 108 150 63 1 0 1 0 0 0
RSKMNO03 75 114 57 0 0 1 0 0 0
RSKMNO04 111 0 0 0 0 1 0 0 0
RSKMNO05 79 194 62 0 0 1 0 0 0
RSKMNO06 75 323 5 0 0 1 1 0 0
RSKMNO7 39 3 15 0 0 0 1 0 0
RSKMNO08 54 15 12 0 0 1 1 0 0
RSKMNO09 84 355 15 1 0 1 0 0 1
RSKMN10 133 310 60 1 0 1 0 0 0
RSKMNT11 131 109 88 1 1 1 0 0 0
RSKMN12 102 109 25 1 1 1 1 0 1
RSKMN13 173 210 54 0 0 0 0 0 0
RSKMN14 154 160 10 1 0 1 0 0 0
RSKMN15 175 161 70 1 0 0 0 0 0
RSKMN16 85 44 11 1 0 1 0 0 1
RSKMN17 46 10 9 0 0 1 1 0 0
RSKMN18 110 106 3 1 0 1 0 0 1
RSKMN19 53 131 54 0 0 1 1 0 0
RSKMN20 89 120 35 1 0 1 0 0 1
RSKMN21 128 178 4 1 0 1 0 1 0
RSKMN22 53 160 90 1 0 1 1 0 1
RSKMN23 56 330 69 0 0 1 1 0 0
RSKMN24 84 246 38 1 0 1 1 0 1
RSKMN25 81 189 91 1 0 1 1 0 1
RSKMN26 59 194 4 1 0 1 1 0 1
RSKMN27 106 220 20 1 0 1 0 0 0
RSKMN28 119 128 9 1 0 1 0 1 0
RSKMN29 118 197 51 1 0 1 0 0 0
RSKMN30 120 156 46 1 0 0 0 1 0
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RSOSKO1 108 Flat 0 1 0 0 1 0 0
RSOSKO02 102 290 59 1 1 1 1 0 1
RSOSKO03 91 230 86 1 1 1 0 0 1
RSOSK04 89 300 2 1 1 1 0 0 0
RSOSKO05 85 45 74 0 1 1 0 1 0
RSOSKO06 66 35 78 0 0 1 0 1 0
RSOSKO07 62 165 72 0 0 1 0 1 0
RSOSKO08 57 92 12 0 0 1 0 1 0
RSOSKO09 50 12 53 0 0 1 0 0 0
RSOSK10 91 110 28 1 1 1 1 1 1
RSOSK11 81 50 45 0 1 1 0 1 0
RSOSK12 41 70 16 0 0 1 0 0 0
RSOSK13 101 210 10 1 1 0 0 0 0
RSOSK14 88 10 27 1 1 1 0 0 1
RSOSK15 63 180 44 1 0 1 0 1 0
RSOSK16 52 160 46 0 0 1 0 1 0
RSOSK17 34 110 43 0 0 1 0 1 0
RSOSK18 147 350 32 1 1 0 0 0 0
RSOSK19 140 230 43 1 0 0 0 0 0
RSOSK20 140 350 5 1 0 0 1 0 0
RSOSK21 108 81 49 1 1 1 1 0 1
RSOSK22 92 230 72 1 1 1 1 0 0
RSOSK23 76 320 90 1 0 1 0 1 0
RSOSK24 173 0 1 - - - - - -
RSOSK25 63 120 2 0 0 1 0 1 0
RSOSK26 42 340 62 0 0 1 0 0 0
RSOSK27 53 150 34 1 0 1 0 1 0
RSOSK28 60 352 45 1 0 1 1 1 0
RSOSK29 11 180 6 0 0 1 0 0 0
RSOSK30 62 150 9 1 0 1 0 1 0
RSOSK31 173 0 71 1 0 0 0 0 0
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RSSRHO1 156 49 10 1 1 0 0 0 0 0 0 0 0
RSSRH02 50 32 72 0 0 0 0 0 1 0 0 1 0
RSSRH03 84 340 37 0 0 1 1 1 1 0 1 0 0
RSSRH04 33 25 32 0 0 0 0 1 1 1 0 1 0
RSSRHO5 77 30 49 1 0 0 0 1 1 0 1 0 0
RSSRH06 140 25 29 1 1 1 1 1 1 0 1 0 0
RSSRHO7 59 257 43 0 1 1 0 1 1 0 1 0 0
RSSRH08 44 215 61 0 0 0 0 1 1 0 1 0 0
RSSRH09 99 208 92 0 0 1 0 1 1 0 1 0 0
RSSRH10 146 226 64 1 1 0 0 0 0 0 0 0 0
RSSRH11 169 228 32 1 1 0 0 0 0 0 0 0 0
RSSRH12 34 173 10 1 0 0 0 1 1 1 0 0 0
RSSRH13 88 113 57 1 1 1 0 1 1 0 1 0 0
RSSRH14 133 13 53 1 1 1 1 1 1 0 1 0 0
RSSRH15 46 255 56 0 0 0 0 1 1 1 1 0 0
RSSRH16 100 276 34 1 1 1 0 1 1 0 1 0 0
RSSRH17 106 45 78 1 1 0 1 1 1 0 1 0 0
RSSRH18 63 333 10 1 0 1 0 1 1 0 1 0 0
RSSRH19 33 46 33 0 0 0 0 0 1 1 0 0 0
RSSRH20 46 137 5 1 0 0 0 1 1 1 0 0 0
RSSRH21 57 139 2 1 0 1 0 1 1 0 1 0 0
RSSRH22 57 90 93 0 0 1 0 1 1 0 0 1 0
RSSRH23 35 21 62 0 0 0 0 0 1 0 0 0 0
RSSRH24 139 5 8 1 1 0 0 0 0 0 1 0 0
RSSRH25 95 33 30 1 0 1 1 1 1 0 1 0 0
RSSRH26 99 49 1 1 1 1 1 1 1 0 1 0 0
RSSRH27 127 Flat 2 1 1 0 0 1 1 0 0 0 0
RSSRH28 78 100 33 1 0 1 0 1 1 0 1 0 0
RSSRH29 77 112 15 1 0 1 0 1 1 0 1 0 0
RSSRH30 141 84 35 1 1 0 1 1 1 0 1 0 0
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RSAMKO1 270 66 85 1 0 0 0 0 0 0
RSAMKO02 253 150 31 1 0 0 0 0 1 0
RSAMKO03 239 114 70 1 0 0 0 1 1 0
RSAMKO04 209 80 41 1 0 0 0 1 0 0
RSAMKO05 77 212 14 0 0 0 0 0 0 0
RSAMKO06 75 260 11 1 0 0 0 1 0 0
RSAMKO7 114 318 30 0 1 0 0 1 0 0
RSAMKO08 61 310 20 0 0 0 0 0 0 0
RSAMKO09 145 188 64 0 1 1 0 1 0 0
RSAMK10 68 70 12 0 0 0 1 1 0 0
RSAMK11 74 186 32 0 1 0 0 0 0 1
RSAMK12 200 Flat 4 1 0 0 0 1 0 0
RSAMK13 138 14 90 0 0 0 0 1 0 0
RSAMK14 180 6 80 1 0 1 0 1 0 0
RSAMK15 82 194 61 0 1 0 1 1 0 0
RSAMK16 68 318 15 1 0 0 0 1 0 0
RSAMK17 97 310 18 1 0 1 0 1 0 0
RSAMK18 148 314 18 0 0 1 0 1 0 0
RSAMK19 77 110 25 0 0 0 0 1 0 0
RSAMK20 136 Flat 3 0 0 0 0 1 0 0
RSAMK21 166 250 82 0 0 0 0 1 0 0
RSAMK22 238 150 66 1 0 0 0 1 1 0
RSAMK23 251 326 18 1 0 0 0 1 1 0
RSAMK24 146 108 14 1 0 0 0 1 0 0
RSAMK25 169 132 73 0 0 0 0 1 1 0
RSAMK26 245 Flat 1 1 0 0 0 0 0 0
RSAMK27 76 110 37 1 1 0 0 1 0 1
RSAMK28 194 154 91 0 0 1 0 1 1 0
RSAMK29 129 166 59 1 0 0 0 1 0 0
RSAMK30 151 10 15 0 0 1 0 1 0 0
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RSYRBO1 237 50 3 0 0 0 0 0
RSYRB02 240 Flat 0 0 0 0 0 0
RSYRB03 238 230 21 0 0 0 0 0
RSYRB04 231 340 84 0 0 0 0 1
RSYRBO05 201 60 40 0 0 0 1 0
RSYRBO06 203 40 88 0 0 0 1 0
RSYRBO7 203 40 34 0 0 0 1 0
RSYRB08 192 50 54 0 0 0 1 0
RSYRB09 204 40 79 0 0 0 0 0
RSYRB10 188 310 3 0 0 0 1 0
RSYRB11 201 240 25 0 0 0 1 0
RSYRB12 176 80 73 0 0 0 1 0
RSYRB13 199 Flat 3 0 0 0 1 0
RSYRB14 170 50 48 1 0 0 0 1
RSYRB15 136 250 44 1 0 0 1 0
RSYRB16 131 50 42 0 0 0 1 1
RSYRB17 84 245 6 0 0 0 1 0
RSYRB18 96 310 89 1 0 0 1 1
RSYRB19 132 220 8 0 0 0 1 0
RSYRB20 162 10 112 1 0 0 1 0
RSYRB21 152 230 21 0 0 0 0 0
RSYRB22 123 40 90 0 0 0 1 1
RSYRB23 90 230 36 1 0 0 1 0
RSYRB24 81 45 2 1 0 0 0 1
RSYRB25 84 230 38 1 0 0 1 0
RSYRB26 103 290 42 1 0 0 1 1
RSYRB27 77 Flat 3 0 0 0 0 0
RSYRB28 81 240 9 1 0 0 0 1
RSYRB29 90 40 76 1 0 0 1 1
RSYRB30 75 Flat 0 0 0 0 0 0
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