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Massive accumulation and drifting of sterile mutant type of the seaweed Sargassum piluliferum
at Kikitsu Fishing Port in Oomura Bay

Taxanart KIRTYAMA, Sumn MURASE AND Srunsuke IWANAGA

Accumulation and drifting of the seaweed Sargassum piluliferum massively occurred on the eastern coast of the inner part
of Oomura Bay from April to June. S. piluliferum that accumulated grew about 1m in thallus length without holdfast, forming
small to large complexes. Large accumulations were mountain-like and were widely distributed at the bottom. After the peak
in June, amount and thickness decreased, but they did not completely disappear and were found all year round at Kikitsu Fishing
Port. In addition, no receptacles were observed in the S. piluliferum accumulations during the survey period there. This
phenomenon in the S. piluliferum bhas not been reported yet. We then surveyed their growth, maturation, and distribution at
Kikitsu Fish Port in Oomura Bay from June in 2012 to December in 2013. Here we report the results of survey and experiment.
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Fig.1 Maps showing the areas where accumulation and drifting of the seaweed S. piluli erum were observed ( m :

massive, = :not massive), the survey sites (m: St.1-8) and the sampling sites (% : St.A-E).

Flg 2 Photographs showing the drifting seaweeds(A) and accumulatlon of seaweeds (B) ofS. piluliferum, their

removal (C) and amount of landings (D), and the specimen(E) collected at Kikitsu Fishing Port. Photographs C

and D were courtesy of Central District Prefectural Fishery Extension Advisory Centre.
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Table 1. Specimens were reared in outdoor experimental tanks with a slate-covered roof.

Experimental tank Sampling Number of Legth (cm)
No. Size Site™ Condition individuals Mean ( Mni. - Max. )
No.1 30L St.A accumulation on the botom 20 378 ( 219 - 60.5)
No.2 " St.B  accumulation on the botom 20 378 (26 - 60)
No.3 " St.C drifting on the surface 30 53.1 ( 39 - 725)
No.4 " St.D  drifting on the surface 30 56.1 ( 36.5 - 96.7)
control  100L  Stg 2ttacshedpopulations 39 225 ( 93 - 442)

growing along the coast

3% 1: Compared with the Fig.1
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Fig.3 . piluliferum reared in experimental tanks from 20 May(A-1, B-1,C) to 23 August (A-2, B-2)2013. A-1,2;

specimens of accumulated seaweed of S. piluliferum which were collected on the bottom of St. A(Fig. 1): B-1, 2,

C ; attached specimens (control) which were collected along the coast outside of Kikitsu Fishing Port (Fig. 1, St.

E). All bars are 5 cm.
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Table 2 Wet weight ratio of the different species partly
composing the drifting and accumulated seaweeds

landed by fisherman at Kikitsu Fishing Port in 2012.

Sampring date

Species

20 Apr. 20 May

CHLOROPHYCEAE

Enteromorpha intestinalis 0.0% ¥ 0.0%

Chaetomorpha crassa 0.2% 0.3%

Cladophoraceae 0.0%

Codium fragile 0.0%
PHAEOPHYCEAE

Sargassum piluliferum 96.4% 94.8%

S.thunbergii 0.0% 0.0%
RHODOPHYCEAE

Hypnea chaoides 0.0%

Gracilaria bursa-pastoris 0.1% 0.1%

G. chorda 0.0% 0.0%

unknown 0.0%
MONOCOTYIEDONEAE

Zostera marina 3.2% 4.4%

Total wet weight (kg) 39.7 32.2

1) : 0%<, <0.05%
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EREREOAIRBLIUERTAE ~ A%V
FEFVEEO St1 (Figl) 282 6 A DM
BT, WTHRTHALMIZEVHLZ 50m D
HBOITE I CERE L CALNZ, FOEE
E Im AR (&K 1.8m) T, BA~RARSH
D 80%LA L% b7 (Figd, 5), MIFROIESR
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Fig. 4 Monthly coverage and thickness of accumulated S. piluliherumi observed by line transect
sampling at St.1 at Kikitsu Fishing Port from 13 June 2012 to 19 December 2013. , coverage
under 25%; 23, 25~50%:; , 50~75% ; B, over 75%.
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Fig. 5 Monthly photographs showing the state of growth and decrease of accumulated S. piluliherumi on the bottom
around the 50m transect line at St.1 at Kikitsu Fishing Port from June 2012 to December 2013.
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Fig. 6 Monthly mean (1 to 8 m depth) bottom water temperature at St.1~8 at

Kikitsu Fishing Port.
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Fig. 7 Mean thallus length of the accumulated S. piluliherumi collected by 1x1
m quadrat survey at St.1 at Kikitsu Fishing Port. Sampling points A and B
were located at 10m and 45m from the starting point of the 50m line,
respectively.

| S. piluliherumi B S. autumnale (0 Zostera marina
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—
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Fig. 8 Monthly wet weight ratios of each species collected by 1x1m quadrat
survey at St.1 at Kikitsu Fishing Port. A and B are the same as in Fig.7.
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L7z (Fig),

BN T ERTOR Y BODHIL, 1~5 A TiX
FEERTHLNZD, ZORE SRR
cm F2ET, FEE 12 ALY &6iz/h&LlAin,
BRIZIIARYES DA A VEEOZEOMNE
MMBHE - T,

ZD X HIT, 2012 FEK~2013 HFFIZIE, FY
BRIIHFEORENIRE Y, RE L TOmESy
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Fig. 9 Photographs showing the various appearance of accumulated S. piluliferum collected at St.1 in Kikitsu Fishing Port.

A ; almost leaf-less stipe after summer: B~ C; extension of new long and narrow branches from autumn to spring:D;

thallus with fine thread like leaves from spring to summer :E, F;thallus with wide leaves from summer to autumn: G;

mature thallus from winter to spring. All bars are 5 cm.
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ZEOEVEDIE Sz (Fig9D~F), £ 7z,

H~FICIEE’ K L7220 (Fig9E, F), €D
BA~FIITHFH LOENMEET 5 L3R, #BE
DO TFEBIEE < 72> TIRAITHEZE « iH L TV E,
BRI IR L i WE~ L LD
-7 (Fig9F, G),
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No.l ¢
No.2
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No.4 t

Control [@ «U@EEIaL® 8UW((e e 8o e 0o ©

5/20 5/30 6/9 6/19 5/29 7/9 7/19 1/29 8/8 8/18
date
Fig.10 Days (e) when egg release of S. piluliherumi were

observed in the experimental tanks from May 20 to
August 23, 2013.
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Fig.11 Total wet weight and mean thallus length of S.
piluliferum in the experimental tanks from May 20
to August 23, 2013.
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Y, FOBIE, Nol KT, WBERITERE
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L, 7 ABEmbEd- T, BERITERBMERO
38cm 2> 5 6~8 HIZi% 26~29cm 24 < 22 o7,
No.2 K Tidk, BERIIFEIRBAMARED 132g 005
6~8 HIZIE 139~173 g IZ00HEIN L, 6 A 23
b ENo T, EBERITERBILERED 2em 25 6
~8 HITi% 25~28cm L4 720, Nod X &[F]
ROBERIT 2> T2,

WAVEIE, No3 XTIk, BEEIIEMBALAR:
D272 g D5 6~8 AT 344~397 g (2L,
6 A b mED o7, BERITEBRBHARD 73em
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ETHERZIL 8.8cm T/ o7, 33, ERETHE
WL, APERP OEFEOMERA LTz (Figl),
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EURAVEE, 5 A 20 B~8 A 23 H DX
H, SN D AETHERIR LI T E B 6 DAL
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DTS, BERO SIS E AT TR A2 T
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BICH DEDEVHE A LI (Table 1, Fig3),

5 R

RIBIZIT 250 BN BED K384



MRS, FWER], AXERT ANBELARRETHONLARMEY AT U SFOROREFRE

(ZOWTHE, THWET, 7Y% A T XY Caulerpa
okamurae® °7T 7 AV Ulva pertusa® ® D
B EN, vAZUTRERFET FHITO
WTHRALN TR, SRR AZ T
T DHF Y EOWAIVEDO KBRANL, K~FIZI
DT TERAZHIN LERYD, FE~AIRIZEHEL,
BE 1m RIS BKRITR 7203, LK OR
BidH biviehoTe, MNBIIELRE, 1ZEA
EHB LIRS RoTeds, T, B~
DT 26 DDWMEKT 22 LT AER
bz, £, REXEAELCFVRIY, WIEE
DUEEICKAMFEZ TR & 72 o THAIEL, K&/
HLOERE 1~2m QMR EZRY, S
BT TIXZAORERY <y MRE R TR
JE—m &R, K& RHELR LT,

A BB &I REDFEIVBIZ OV T, HMHB
TEREIXF VB E EII 2o T2h, BEDOLD L
IXEZY, EORR, [IORE S, AR
RN EREF SRV EEOEVRHR LN,
Tz, WY BIIRET S LR HWEIC A
STAaH BNy, BE B EEICEE -
TWBEHDORMEEN DN THBZES D
BHROLNTEZ ERRADDOIRFERTRED < A
20T ORBEAEZH NPTl &R E
N, AER LN RKEOWIVEOHN T, #
HBANE L OZORBOBEIC AT 5
BMONRBE LTRSS D EE X LT,

TAZUTEFYBOLIT, R TH D0,

MEBRRER T L ENT-BEANKRE
L, a2 R bENTEIRETHZ L%

BVIRLTHA TS bDEEZBND, 4,

TAFUITHYBOBEPHERINTZOIEIKR
FBREOBKBNORTH D, FFBOFRE
AT, PRGNSR, AKERITRIET 10m 725
LW, EFOBOKRBEND 22 < BDIBI
BLRTWZ LN EH bR THDZ L
5, FVEEOBIHIZE USSR RE S TV
HTER, FOEBORERAELZFRIZLTVND
1EREEZ b,

—F, KANEOREEZ A5 L, DI

WE DO THMEE B TWBDORT, BN LS
P& DU DT A53ATONT, KIRIEE
THEHAEL VAL, £TIHELS, 4 8~28C
OFIPHT, I HICHFERER CIIRIE 6CHIZ,
e RCHEICHER - FiET2 L a5, © 46
DIRETIX, 6~31COHEFTHB L (Figs),
RO KR H - 2, BEORKIRIZ
v AZT T OEFRRAKED 31°CT LLEE 72
5T EREADIEKIRIE, A XU T OEEIEK
BIZHD EEE 2R, £, BxERlES
TEAKIEITBNO A THVERRAH Y, I
XA PRI SHTIZE S o T/FRED
D CTEWVRNKREIZEE> T~ Frfkl, B
CEBER RV LEBERBIC R L, o
2012 FEDOKFEIZRIT D COD & EEFREI,
REAWEABZ 57, ¥ BRBLLERT
Hb, EBIT, AT, 7vF, K/VaX
®, VIE, TAVEEOERNALN, <A
AT THOBESIREHRE L THY, KT
TA IOREDR, E~FRITIISHOMED
BB E, TNLOBMEELADREDHE
WL, <~ AZUIEHEYBEBOEFICKEREEY
RiELTWA EZZbND, SREIIKERER
DFETH Tk, REBAEDFEKRIZONT
IEBAOMNZT D Z LI TE o723, FRKERO
RN, T O DBRBISRM, AWML
[EMENORR2 L2 TV BORERAEDT
BEL, SHBRINLOFREEEL TV ME
WHd,
SRHLNHYEORKMEERTLE, O
AFEFIR TR IO RBEIEEZ1T 5, OfNE
BEAH IR, OUBEICHE L TR Z DT
bo OFFWREENRHLNDD, FERITIHER
T5Z LR AESTT D, OBIEKDINRIE
BIXBAEDGD LI1TRRD, 72 EORENRH 5
Nz, THOO8IY, BAET S RMNEBRE~ A
H U T AR, MERNICRRDZ LD, <
AFTFTHOEL, v AXTTORRMERAE
EEZ LN, WERETIX, ~AXVT, T
X9 VE7 S autumnale, 7 N7 AN GAAL,



RIRF/KEXBRGUESS $B415 20164

FOEOWIEREE LT, E~#EITa L2
S. siliguastrum, Y < X% S. patens, U X b
F AN, BIZIET X3 L7 BENEMER
SNz, RANEIZIE, b EED 13FOFR Y
XU FENRGTT DD (RFEK), ~AFXTTLL
ATEVEE UTEELLNLZREITHR SN
RIoTn, R, AR T T OIRIARTIEE R
FNFETDONNIAHTHY, BETHA
29 7 ARMREDOFERRERFIZL - T,
AAEDLOREFY WL IRo 2 FE, Riath~&
BACT 200, WIIARMED b DAY D K

NI DD, BAEDSDEH D BEOEKRNZE
HIZONWTRE, SEBHALNZL THLBED
b5,

TR B BEOFEICONTIL, B
FBTFT AV D BLEI SR SR, AR
FERICKDTUESROARE LT, MEEAER
RETEHINTWD, FREYAZTTEHD
BICHONWT Y, FREICT U ER Y =D AEMEDHE
RN E~K O FEREE LT, HDWE
R Y =AY BER EBETHICRITS
BEARZE OEERHL G E B & Lo~ DR
fli72 EOFHFIANEZE 2 bIb, Fie, KA
ITEERERE LG CRE U R %
HLTEBY, vAXUIHFOEIIELELE L
WRDOEE T RERIEE LKL, etk
THEARPEEMRIND Z LD, FOEEF
AU BSER bR EE 2 6D, Tt~
A BT THY BOREEZIEN LI FAEE
BEAR A ~DEEROMEAS, KANED L 5 72 BAgH
W T O 0 BRI X HEERe &, FEAL
AN T HARBR R A% OFRE T H D,

o

AREFZEDOED F L DOIZHTZY, T 0 Bt
BOEARR L OEE DR Z2 W 2 720 T2 EK
BRERE &R B2k, FARNBGRED
2 SHELAETONNIESEER, £RA
BT e AL A L OVRR AT i ZE % FIHR oD 8

BoOF 2B BILR L ET 5, AXOKM %
W TEW T IR STATEOIE A K EER G A i v &
—IE NI KPENIZERT  BRTERIE L, 3
DL 22 VN Tz T2 Tz Rl R R EBE A BE R 7
WFFERI#d2  Cyril Glenn Satuito I 5,

X B

1) HALFER - RIBEE - BEIE. RIBRR
FBCRLNDETRE X T TR
BRUTICBIT DI, RIEKRTFHR
2012 ; 38 : 1-9.

2) MLk - R - BRHE . EAMER
HIZL D e DX OER LELEORE. K
PEFEFE 2005 ; 53 : 355-365.

3) ML - BOHFHZ. KRS TH LNz
BEWELLES TV A U RFOKRERE. B
W7 GRAFER 2007 ; 33 @ 1-6.

4) RKBER. H18E TAPEREHM [7
AH ORI & REHEER ] FRBRAIER W)
LR, B 1999 ; 1-15.

5) FEHME_. F3 T FMEIERE TRER
SRR (7 A OFIH EREERE (B
BN #R) pliaEE, AR 1999 ;
48-54.

6) TERREZE - GRS - SEET R - MM
—  BERIE T - iR, BARSMER g
& % e Rl IR - RANE D231 2 i
B & IR VEERRRERR SR 199258
29-34.

7 O ROBRT-M¥E Kb GE-IFREKE-
HHERR - FHANE. WD RBEORS S
U SHEOATIRE & ERRIBA. #H 2005 ;
53 : 7-13.

8) RIFIR GREGHBHEBORIR) . 2 3 HIKA
BRERAE - G ATEG FE, RRFR, &
. 2014 ; 1-48.



