#J8 Tpn. 1. Phycol. (Sérui) 71: 81-91, July 10, 2023

INSE RN VR S
AHEAERT Ty 7 EORERA L BRETOZE

RS VIR - Sl R - N e 2 - T EREC

' ENII SR RIFEIE NOKEERZY - BB RS K RS E AT H H i T

(F 739-0452 KSR HH M ALA 2-17-5)

2K Y—F RS (F 730-0055 [4 R IRA ST X T HPERT 5-12-701)
* BT HZEBARIE NOKFEITSE « BB KPR 2T Rk T

(7 8512213 RiEIRERTZLIRNT 1551-8)

Hiromori Shimabukuro'*, Syunichi Miura®, Yasushi Manabe® and Goro Yoshida®: Transition of seaweed
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In 2021, seaweed vegetation and environment were surveyed along the stone-built seawall mound
surrounding a reclaimed land on the coast of Maruishi, Hatsukaichi City, Hiroshima Pref., Japan,
and compared with the vegetation surveyed at the past survey. A total of 61 species of scaweed were
confirmed to grow, of which the large seaweeds that make up the beds were 2 species of temperate kelp,
5 species of Sargassum, and 1 species of seagrass. Numbers of seaweed species have not changed since
the 2009 survey, but coverage has decreased. Precipitation in the neighborhood has increased compared
to the past, and it is thought that the decrease in seaweed is due to the accumulation of increased fluid
mud on the seaweed and on the substrate. In recent years, in order to realize a carbon-free society, it has
been required to conserve seaweed beds on artificial coasts and create new beds. The growth of seaweed
is caused by various environmental factors, and we would like to continue monitoring to obtain basic
knowledge.
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LR EMEEN LG DDH D (LD 2002, HEHD
2011, ThSOEREEEOEFTICIA#ETGENZL, K
BREHEDBKT 5 L 8D HR0 BT HFER T —ILORE
O ER & LR THEEEIE A SBROMBENEL, K
A OWFEEFANE R T USRS Tl < AEREN i 9 % &
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DEEFTRIBIZ15km THH, RATBELZ 350 cm I
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16 HE 17 HicHfER~ Y Y R ZDFAicBnT (Fig 1),
FS (1998) RERS (2015) & U T MO THRE -
HEFHOMAERERTT o 72,

Hiroshima Pref.

Hatsukaichi City

Hiroshima Bay

4 km Q

Fig. 1. Location of this study site on the Coast of Hiroshima Bay in
the western Seto Inland Sea.

100 m

Fig. 2. Arrangement of survey lines with the bottom topography along
the stone-built seawall mound at the study site.
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F7z, HEMOD B ILEBEICE T B EM OB KE KUK
ORI ZHHRET 2728, JRITOR—LX— (heeps:/www.
datajma.go.jp/obd/statsfetrn/) X D, 1970 4E 7 5 2020 4F %
TOIRETICEB T 2KkE, 1 mm M EOB/KHE, 50 mm
DL okek BBz RS Tz,

R

KR - TR HEHOIKIRIZX, 2020 4 8 A 30 H 13:30 1
mEfED 30.1°C 7%, 2021 41 A 11 H 6:00 IZHAKED 9.6°C
FRERL, HEPEKIRIZ 17.3°C TH o= (Fig 4. KR,
KR & FIEH D 2020 4 8 H 30 H 13:00 Iz & ED 36.2°C 7,
20214 1 A 8 H 5:00 ICEARAHD -3.4°C Zaddk L, FTFER
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HRONYKIR 2015 0D 24.6°C 15 2012 F0D 26.5°C D
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Fig. 3. Positions of starting point of research lines on the stone-built
seawall mound.

Temperature (°C)

Fig. 4. Surface seawater temperature (solid line) and air temperature
(dotted line) from May 1, 2020 to May 31, 2021 at study site Hatsukaichi
City, Hiroshima, Japan. A vertical dash-dotted line indicates survey
date.
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Fig. 6. Annual rainfall (A), annual rainfall day (B) and total number of
days with rainfall of over 50 mm (C) from 1970 to 2020 at Hiroshima
City, Hiroshima, Japan.
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Fig. 7. Topographic feature observed along the stone-built seawall mound in this study site.
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Table 1. Macrophyte list from the study site, Hatsukaichi City, Hiroshima Pref., Japan.
Class Scientific name Japanese name Frequency*1 Coverage*2

1 Ulvophyceae Monostroma nitidum b hTSY 35 895

2 Ulva australis (sheet type) TFTAY 29 235

3 Ulva sp. (sheet type) 7 A ED—i 121 1100

4 Ulva compressa (tube type) eI 7x /Y 10 205

5 Ubva prolifera (tube type) AITE /) 22 485

6 Ulva sp. (tube type) 7 A Eo—fi 8 15

7 Cladophora albida YR G 4 35

8 Cladophora sp. A Y EO—H 11 245

9 Codium fragile 1% 3 5
10 Codium subtubulosum a=E9.% 1 +
11 Codium sp. I)VED—FE 7 +
12 Bryopsis plumosa INZE 2 n
13 Phacophyceae Ectocarpus siliculosus A3 ko 2 10
14 Cutleria multifida I LFE 1 +
15 Dictyopteris latiuscula YNZT 50 380
16 Dictyota dichotoma TIVIY 3 5
17 Padina arborescens UIYFT 3 ‘
18 Rugulopteryx okamurae TJOVVTIY 2 10
19 Leathesia marina EVAVUES 1 +
20 Dactylosiphon wynnei KV IECTRE 1 +
21 Colpomenia peregrina UAKTTom /Y 4 5
22 Colpomenia sinuosa T/ 6 15
23 Myelophycus simplex EVA<a 2 15
24 Petalonia fascia =LV AVAVA)! 1 +
25 Planosiphon gracilis TANYVE 1 +
26 Scytosiphon lomentaria AYE/V 18 80
27 Undaria pinnatifida T I A 45 950
28 Chorda astatica WV IVE 1 +
29 Ecklonia cava subsp. kurome T A 1 60
30 Sargassum fusiforme (SRS 54 1740
31 Sargassum horneri THEY 1 10
32 Sargassum muticum RIIINNFEY 13 95
33 Sargassum piluliferum RARTZ 1 5
34 Sargassum thunbergii I/ AX 3 15
35 Rhodophyceae Phycocalidia suborbiculata INT /Y 1 +
36 Neopyropia yezoensis AYe /Y 3 10
37 Asparagopsis taxiformis HAFT /U 1 +
38 Caulacanthus okamurae ARV 14 405
39 Gloiopeltis furcata Joma7/Y 6 100
40 Halarachnion latissimum ARAT N 16 60
41 Chondracanthus chamissoi FRV/Y 130 2245
42 Chondracanthus intermedius R 29 870
43 Chondrus giganteus EE AV A 10 85
44 Chondrus ocellatus VIR 6 35
45 Grateloupia asiatica LAT /0 1 +
46 Grateloupia turuturu P22 2 +
47 Pachymeniopsis lanceolata TRSY 5 10
48 Polyopes affinis <Y/ 3 +
49 Hypnea cervicornis I AINT 1 .
50 Gymnogongrus flabelliformis FF /U 12 55
51 Gracilaria vermiculophylla Fd/v 1 +
52 Gracilaria incurvata VAT 97 1470
53 Gracilaria textorit VaVAVA)) 10 50
54 Fushitsunagia catenata TV FF 10 40
55 Botryocladia wrightii AAYEFVY 5 10
56 Antithamnion nipponicum T Y HY R 1 +
57 Ceramium sp. A FABDO—FE 13 10
58 Prerothamnion yezoense IYHY R 2 10
59 Dasya sp. RIT J@D—Fl 2 +
60 Martensia jejuensis TYZF 1 +
61 Polysiphonia senticulosa audaviy /v 1 +
62 Zosteraceae Zostera marina 7 XE 52 1385

*1: Frequency of occurrence in all quadrates

*2: Sum of coverages (%) that appeared in all quadrates. +: This symbol indecates less than 5% coverage.
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HHKEOMEEHAE LT, XY SHE I F Sargassum

fusiforme (Harvey) Setchell, 77 71 & 7 S. horneri (Turner) C.
Agardh, X < /N)NF E 7 S muticum (Yendo) Fensholt, <
AR T Z 8. piluliferum (Turner) C. Agardh, VX~ ./ % 8.
thunbergii (Mertens ex Roth) Kuntze @ 5, R ED a3 v
7 BHESHIE T 51 A Undaria pinnatifida (Harvey) Suringar, 77
1 X Ecklonia cava subsp. kurome (Okamura) S. Akita et al. D
2 ff, WBHE$HIX T < FE Zostera marina Linnaeus O 1 Ff D &
ThHoiz (Table Do T4 ¥ EOHEANICHIRLZHEE R
fgfrLizeC?, REZHBELEDOEAEDOIF /)
Chondracanthus chamissoi (C. Agardh) Kiitzing T, R THEIR
D7 XY EBDO—FE Ulva sp., VA3 ./ Gracilaria incurvata
Okamura, ©¥F, 7<%, V)\ZXZY Dictyopteris latiuscula
(Okamura) Okamura & (HBHEENE o Te, XS F2/
U, eVF, VKTV, TRE, BROTAYEO—E
DJEICKED 57z (Table Do

BEEMOSHEEE AR LUIHBBEEEHEORE
Moz Hnic, FERIEREDO M DV THIR 2R
%o

Tk L FEIC DUV T Fig. SA IR LTz, BRUIRD 7 A8
&, W-S-EDITXRTOLY 7ICHBNT DL +2~0 m DK
WHIPAIC /34 L, Frarea Tld D.L. -2 m i< & THER S Nz,
FEROT7 AV ERPE P/ YIE DL 2~ +1 mXTOY
7 > RER EOBROEIFICHARIC A LT, BEEDOT
Y ElE, Farea & S-area DM D D.L.0 ~ -3 m iE & DPE
IS LTz (Fig. 8A),

KIGEEIC DWW T Fig. SBIRLize EVFIE, W-S-E
DFXRTOILY 7ICHE VT, DL.+1.5~0 m OFFHICH N
THARIALS 3 LTV T A AL S « E-area TIEHTEL,
W-area Ti& D.L. 0 ~ -2 m O#FIPFH AL Tz, ZOMhD
THEY, ZAINNFEY, UI T /FORRT T @
i, £ VU7 D DL 0~ -2 m OFFNEUEA THEKE
BINE IRy FHEELTHH LTz (Fig. 8B), A Mg
HEET—RMICAHAENS 2 THEEDO 7 0 A%, W-area
& S-area DR TH S Line9 DiEEE~Y Y F EOEBICHT
MCAEBTED0ATHD TH THoTz, EET 271 Ak
IIETRROHERIDHEER S N7z (Fig. 9o

HEEE DZ - 488DV N7 & FAEIC DWW T
Fig. SCIC/R U 7Tze Y NAX T H1E W-area ® DL.O~ -2 m D
HipT A DAL, Sarea i DWW T MRS NIz, #L
HORTEWEEADKED o124V X VY Caulacanthus
okamurae Yamada & 71 4 ./ V) Chondracanthus intermedius
(Suringar) Hommersand (2 MFIFNEZ > TEHD, T
DI 7D D.L. +2 m #iE ORI ML T e, Y F
JV)EIVAH T/ VIFRERICBOTHEEEN NG L, IX
TOIY TICHBNT DL +0.5 ~ -2 m OFIPAICIL A LT
Wz, FFIC W« E-area ICZ o7 (Fig. 8C)o

A L FRRONEICHRRE AR ERE LREZIT- 72
2009 DA FEDRER (BRS 2015) (Fig. 10A) &, K

WZERE (Fig. 10B) IS 25 TR HBL L o WA A O #E
RDSH 10% DLEOWE THIE L I igremYidz, i, L
we, NEEE, NS EALROIRSE, RUATTEET A
ADOMHEME, V¥, TE, WAL, ICKHILEREL
7z (Fig. 10)o 7 EIXHFHC S-area TOWIMDEZE T, e
2hE LTI 7 < ELMEL L TEROEIL 2009 0D 2.94
FHCHINL Tz, F7ALERAIE 2009 FERED 1.06 i & K E
IR o 1o h, ANEIE L 2009 ED 0.7 5, KL &N
BEEMRET ZME B X7 0.05 5L, SBINGSEEIELNE
LA LTV, FEeAkE LTI, 2009 FiciddXT
DHFIERDOBXZ 82% IMENDREEDND - T2hY, AWFFRF
IZIE 67% 750, FAAINER EoEERY XD LTz (Fig.
10),

8

WP NN CILBEICBY 2EEEAEICDONT, EH<iE
1930 4EARICHEY A MICDWVWTOMENDHH (JUK 1939),
1970 ~ 1990 EARICIF R Y T SRR PO & U T iEsE
HICHET2HEDD D (EAHDS 1975, FE 1980, HiS
1993), FHAARRFERICE T 285 DZ <IE 1990 FKXH
SbRBICERLzC NS (FHHS 201D, FAMEICED
T3 2000 FERICA > TEL DBEBHEFAESEMTDN S X
Sz o7e (SRS 2001, 1L« =i 2008, &H5 2010,
LB 5 2011, FHMAS 2014, hoik - AN 2016), ARHIZEOH
B TH S, JLBRTTHITALGIRERE T 1997 FFICHEIEK
B D7 & i E OB R E N Rl 1997), 3
EICIE 1994 4F 12 AN 58 1 A Tb NI A SR E OFS R
FHMCHRE TN GRS 1998), F D 15 £ D 2009 4F 12
HARICEFRROFAEM TO L OEBIRE I Nz (B
5 2015),

AW TiE 62 ORISR S (Table 1), Thik
BEZ 10 FiDPFED 62 f (FE5 2015) LFRETH -7,
FAERRIEE 2000, BREZLOFEEZ T =LKk
KEGBIHEOEE B o Tz, 5 7 [0 H R 2 IR
A E AR GRS I BT Y 27—
2c kB & (BREAERRELDR 2008), AFHAHIO NI Y
TAHAMHEET (FE) Tl 45 BhdEENnTED,
FNE 7 @ ciTbn i aiaiids BRESE BAREREER 2008)
O BRSNS 50.5 7 (S.E. 4.8 Ff), EREHET=_X) Y
YA 1000 FHEIC K B SRR R R O M AT RIS
BWTE 2021 FOFET 61l HOWEREENMREIN TS
(BRI AARERETR 2022), T 05 P Mg O o KRR
L, NT#RETHZATAEME FOWEEMYEOL
HEZELTWS EEZ BN, LML, HiEFHAEDS DK
10 = CHgERIID B U 72 ST TR IS 22 T TE R D 82% M
5 67% LD L TW5, ¥, wilElFHE Tld S-area DFESO
FREEPALROZ <X F 7 &Y Ulva australis Areschoug *° 2
VAT /DR ENFDEOIRETEREINZEDOTHD (Fig.
10A), FBUCHEICHEE L TEB LTV 2O gL
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Fig. 8. Occurrence of marine plants along the stone-built seawall mound in this study site. A: Green algae and
Zostera marina, B: Large brown algae, C: Small brown and red algae.
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Fig. 9. Brown algae covered by drifted mud.
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Fig. 10. Changes in seaweed vegetation in the study site between 2009 (A) and 2021 (B).
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