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In Kashiwajima, Kochi Prefecture, dried nori sheets referred to as “menori” are manually processed as a
local specialty. However, the wild Pyropia blades harvested for “menori” in Kashiwajima have not been
identified. To clarify the species, we conducted morphological observations and molecular analyses using
the gametophytic blades and the dried nori sheet. The morphological features of the blade samples
collected from Kashiwajima were highly similar to those of Pyropia suborbiculata. The sequence analyses
of the plastid RUBISCO spacer region and the nuclear 18S rRNA (V9) region also supported that the
blade samples and the dried nori sheet “menori” were identified as P, suborbiculata. The phylogenetic
analysis of the rocL gene indicated that wild Pyropia collected from Kashiwajima was resolved into a
clade including P, suborbiculata, and that it was genetically closed to P suborbiculata in Busan, Korea.
These results of morphological observations and molecular analyses revealed that the dried nori sheets
“menori” in Kashiwajima were made from the P, suborbiculata blades.
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AP FE RIS AE S B K H BT OInFRIEIE, B0z
T BEEMZECOKE EL, yaxdna, JU, X
A, AVNFHEOREMAERE AT TWEREMTbN T
%o WHBOMA L LT, HMEBOmEKE AL, i
BN 2 Hbns CKEF 1970),

KRG R AN 2 DI i O S I 5% T 5 KR
D/ Vs (B) RETHmEWD, KHFLIKCLT60 *
30 mEED THDH | EMEIND KEREESICMTL,
COHEKDORFER E LTl EN TS (Fig. Do IIT.EH
7zdDDIE, BLKCHI>THICEDIILTRENED,
FEHUDKHICF U XYy aRGIATE [T HA) Z#TH
IR TR T2 5 LR ICESLTEENKLZDT S,

UL, TRETHHUETHODICMTLENS S /U OR
i, #FLHABES N TV AL oz, KF (1970) &, BF I
Mo ERBINCE S HEE T, £FICAH=7< /Y Pyropia
dentata (Kjellman) N. Kikuchi & Miyata*®° < )L /N7 < ./ 1
P suborbiculata (Kjellman) I.E. Sutherland, H.G. Choi, M.S.
Hwang & W.A. Nelson %% E D5/ VW EHED R FHiZE 0,
D NI T /Y Gloiopeltis furcata (Postels & Ruprecht)
J. Agardh *®~ 7 /Y G. tenax (Turner) Decaisne W4T % &
WELTWS, LALAEND, ThHDE/ VICDWTIERE
%4> DNA fRiTic D S RER TN TE 5, T1EE
DESHICPHFEICNIET BIRFILTHDODICI LTINS S/ Y
DEKWIEEAE TEFAEINTWiEh o7z, Z T TARMIS
T, O TENZFEENRINE N TV &SRS



98 AR 7

Fig. 1. Dried nori sheets, referred to as “menori”, sold as the local
specialty in Otsuki-cho, Kochi Prefecture, Japan (a), and overview of
“menori” (b). Scale bar = 20 cm.
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Kochi Pref.

Kashiwajima

DGR TRKIRDE / VEFEL, BHZHALSNMCT 57057
B ICH D PREBS L DNA @i 2TTo 7z, EHIC, &
BUICHDDICFIHEN TV E /Y DEXRZALMNIT ST
b, MBEDE/ VDS T ENGZHES N5 & DNA Z
HU, 7211572, 58, AWIFETIE Zuccarello er al. (2022)
DPHUETICHE > TT =/ VD %3S %,

MHEBE
FREER

2023 4E 2 A 6 HIBX T 2023 4 3 H 8 HICEAIRIEZARK
AR S OFIRH DB TE /U ERE LZ (Fig. 2). HE
LIzB/VEBER CHREE 7 —F— Ry 7 A ANTEH
BIF0D, HEEEERZOWIREICIBNT -20°C OIFHEICIRE
B LT, RMt%, BREUERERZETT » MRICIAY, 2
A2 To72, 202342 A 6 HICHELTZY T IVD 55
4tk L, 202343 H S HICEHE LY > T ILD S5 4 ik
ISV, IWRBEIEITE, BEREDIERE, &
HORIRZBIS L, Y BHMEE BX53 (Olympus) & B
MY Z)VH A DP23 (Olympus) % AW T, BEIRIARRIES,
SeEla R mEl & Wi, Eiao£imE & Brimsosl
RlToTz. KM L AR OKHEICDOVWTE, B3
VDR HCTREFYIR ZER- LTz,

Fig. 2. Map showing the sampling locality, Kashiwajima, Kochi Prefecture, Japan. (a) Black circle indicates the sampling site. (b, c) Gametophytic

blades of wild Pyropia grew in the high intertidal zone of the rocky shore.
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DNA f#Z#fr

FARR 3 K CTEREBISIC W B2k B 8D, 2023 4F 2
He6 HITHRE Uz 6k, 202343 H 8 HICREL 9 MH
&, 202342 A 6 HICHIE TS N, &L Ensz
HOD 1RSI0 L7z 10 Y1 DFF 25 ¥ > 7))L 7% DNA
AT HREL e U TV, DNA AT DWW TIE, FidD i
IZK D DNA Z#iti LT, faZ{k RUBISCO spacer i 77 bp
&5 134 bp F72134% 18S rRNA @ V9 i (331 bp) Diff
FRHZRE LTz, 2023 453 A 8§ HICREL Tz 1 9> 7 )lic
DNTUE, B TRERNT 21T S e DK rbcl Him T (1,281
bp) DEEHFZTE LTz,

DNA filitin7z8, ZFKkEeF2fli>THEHR (1 x 1 em 2
JEDIER) 72 X PEwy, Tl DNA it b ISOPLANT
I (ZwRyY—>) ZHWVT, Niwa er al. (2005) DJ57EIC
fit> THIH U7z, il L7z DNA b 5% V9 i, RUBISCO
spacer T 35 & U rbcL i85 1 Z WK 9 % 72 %, Okamoto
et al. (2023) D LT HE > TPCRIEZE 1T o T2, VI FHIK,
RUBISCO spacer fEIZF5 & O rocL 5T OBMEICIE, Table 1
WRLTE T 4 <=7 Wiz, PCR mixture DWW TiE, DNA
it 1.5 ul, 8754 <—% 0.5 uL, Ex Premier DNA
Polymerases Dye Plus (X4 5/5A44) 7 12,5 uL iz, 758
IKT 25 WLITART v T UTHER L 7z, V9 HEHIED PCR &1
i, 98°C T10s, 55°C T 155, 68°C T1lmin% 354 1 7
)V, REEHER 68°C T 5 min IZFRE L7z, RUBISCO spacer
I L rbcl EI5 T D PCR &M1&, 98°C T 10s, 55°C T 15
s, 68°C T1 min % 35914 7)l, mi&HEZ 68°C T 5 min
CRE LTz, PCR IR, #EAWKENIC XD DNA Wil O i
ZHEEE LTz,

5N 7z PCR EY% ExoSAPIT (Applied Biosystems) (<
Ko THBI L7214, DNA > —7 >~ Al —E A (FASMAC)
ERIAL, HRESERE U, rbcl Bin T D> —i7 v Al
Hr T &, Rh1-2 (5"TGCCAGTAGCTTATCTAAA-3) & LS1-2
(5-GTAATCAAGAAGTTGGTGC-3") DT A4 < — (Niwa et
al.2008) 7ZBhnL, RN ZIEL /2. FASMAC OfRATHERIC
DT, SnapGene Viewer (GSL Biotech) 7= U THEFD M
EfEEfEER L, AliView (Larsson 2014) 7 W CHEEH Ak
i UTee DUE LTSRS KRB ERCS ) 7 — 2 N — R I8 8%
L, accession number (FXDE B TH% (RUBISCO spacer
TEIA &35 134 bp 13 LC805002, V9 fHEITIE LC804932, rbcL

Table 1. List of primers for PCR used in this study.

AR T & LC805001), 5 FEHIK D PiE L 7o M Bl 511 D
T, Nucleotide Basic Local Alignment Search Tool (BLAST,
Johnson et al. 2008) 7=V, EF—BUE (Per. Ident) A
99% DAL —2 U 7z AR O i EERS Z2 #R U 7z,

DT RIGERMNT

R OVERKICIZ, AHFFED DNA @A TRz rbcl 15
T OIS & e THZE (Koh & Kim 2020) T/RENTL
BRIVNT VD 26T AR AT L Yang et al. (2020)
& U Zuccarello er al. (2022) O R =B 2EZICHEMEO 5
o TosfigfdE & SN2 0 7z (Table 2), RIRFRATIZERICIE
(Maximum Likelihood method) & N1 XiETITLW, EH5
DT HH 1-3 3 R UME S SICREAERT T IV E R
IEHEHEE (AIC) 1> TEIRNU 7z BRI T,
Kakusan4 (Tanabe 2011) Tii e SNzEBET IV B 1
IRV GIR+G, H2IAFYTIM+G, H3a RV ]1+G) I
HONWTS—T 1 aryZHEL, 1Q-tree v.1.6.12 (Nguyen
et al. 2015) THRFRZREE U Tz, SHEEOMERIE 1,000 [
® Bootstrap fRHTIC X o TIT o 72e NA X RN T,
Kakusan4 (Tanabe 2011) ZHWTH 1-3 I R @ET &I
ETIVERZITY, £2TOIRAMIEICBNT GTRG €7
JUWN AIC f/NC&H - 7z 728, MrBayes ver 3.2.7 (Ronquist et
al.2012) T, GTR+G ET/)VZ#H L, ~)ba 7t v
77 (MCMC) KK 4 #8IC K> T, 50 /75 Ofiftt
ZF0, 100 T &Iy > 7)) > 7 Uiz, Average standard
deviation of split frequencies (ASDSF) %% 0.01 Aiifiic x5 &
9 Tracerl.6 (Rambaut et al. 2014) THEFZR L RN SIRED
FIEEN T E MR TE T 50 JIHR TR EZE 7L, EHIK
HEICR 2 X TORYD 10 THAZEA L%, HEREROR
21T o7, 185 N7 RHML Figlree (Rambaut 2016) %
FAWTHE LUz, £, RRBHERICAWESIWLT < /Y
D rbcL BIn T DOEREFNCDOWVT, MEGA 11 (Tamura et al.
2021) ZHWTTEIGHEEE (p-distance) ZETE L7z,

BR

CHEERER

FERAE TEREE L2 A /) OBERIKIG IR B0 A8
WAEB LTV (Fig. 2b, o) FEIRRDIEAE H% Fig. 3 IR
T, PR U BRIRIRE, IRTE0OB T, EERiE, MR, D

Primer sequences (forward and reverse)

References

DNA regions Primer name
Plastid RUBISCO spacer rbe-sp-F
rbe-sp-R
Nuclear 18S rRNA (V9) GO06
Gl5.1
Plastid rbcL. rbcl-Rh1
rbeS1

5"-GGACATCCTGATGGTATCCAAG-3'
5-GGAATTTCTTGGATGAGGATC-3’
5-GTTGGTGGTGCATGGCCGTTC-3'
5-CTTGTTAGGACTTCTCCTTCC-3’

5" AAGTGAACGTTACGAATCTGG-3’

5" AAAAGYYCCTTGTGTTARTCTCAC-3'

Sano et al. (2020)

Sano et al. (2020)
Saunders & Kraft (1994)
Miiller ez al. (1998)
Hanyuda et al. (2004)
Hanyuda et al. (2004)
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Table 2. List of accession numbers acquired from International
Nucleotide Sequence Database for molecular phylogenetic analyses of

FaF - 3k -

the rbcL gene.

Species Locality Country rbcL.
Pyropia KJS-1 Kashiwajima, Kochi Japan LC805001
Pyropia suborbiculata Yamaguchi Japan AB118580
Pyropia suborbiculata Okinawa Japan AB287947
Pyropia suborbiculata Kanagawa Japan AB287948
Pyropia suborbiculata Weihai China MG604382
Pyropia suborbiculata Nagasaki Japan AB671542
Pyropia suborbiculata Iwate Japan AB671544
Pyropia suborbiculata Zhejiang China MG604445
Pyropia suborbiculata Busan Korea MN561499
Pyropia suborbiculata Busan Korea MN561501
Pyropia suborbiculata Ishikawa Japan MN561534
Pyropia suborbiculata Jejudo Korea MN561474
Pyropia suborbiculata Miyagi Japan MN561527
Pyropia suborbiculata Niigata Japan MN561539
Pyropia suborbiculata Gyeongsangnamdo  Korea MN561502
Pyropia suborbiculata Gyeongsangbukdo  Korea MN561492
Pyropia suborbiculata Zhejiang China GQA427219
Pyropia suborbiculata Zhejiang China GQA427220
Pyropia suboribculata Zhejiang China GQA427221
Pyropia suborbiculata Atlantic Spain JQ327838
Pyropia suborbiculata Okinawa Japan LC277172
Pyropia suborbiculata Fujian China MG604392
Pyropia suborbiculata Fujian China MG604393
Pyropia suborbiculata Zhejiang China MG604449
Pyropia suborbiculata Zhejiang China MG604485
Pyropia suborbiculata Zhejiang China MG604548
Pyropia suborbiculata Zhejiang China MG604561
Pyropia acanthophora Okinawa Japan LC277171
Pyropia denticulata Queensland Australia HQ687521
Pyropia lunae Batanes Philippines KY272471
Pyropia onoi Hokkaido Japan HQ687529
Pyropia pseudolobata Hainan China MG604428
Pyropia sukshma Karnataka India MK234907
Pyropia tanegashimensis  Kagoshima Japan HQ687542
Pyropia vietnamensis Kerala India HQ687544
Pyropia sp. DUM Batanes Philippines KY272489
Boreophyllum aestivale ~ Alaska USA EU223033
Clymene coleana North I NZ F1263672
Fuscifolium papenfussii ~ Alaska USA EU223120
Lysithea adamsiae Antipodes Islands ~ NZ HQ687515
Neomiuraea migitae Osaka-Bay Japan EU521643
Neothemis ballesterosii La Fosca Spain KJ182954
Porphyra purpurea Somerset UK HQ687516
Wildemania amplissima ~ Hokkaido Japan HQ687560

Y X

Fig. 3. Gametophytic blades of wild Pyropia collected from
Kashiwajima, Kochi Prefecture, Japan. Scale bar = 3 cm.

¥, I, SEIRAOGIFRADH ZE0EREL TV (Fig.3).
BEMEE N CBIZ LT L T A, FRRIRDRRIERIC YN S S b A
Rohiz (Fig 4a), FBREERLZSY IV 79IV T
B Uzgiteh i on, gkl LTl R o,
HEZH L EDEWITHOE OS> 1z, HREMIZE, 1/
fa47z 0 1 HDO RO B FARZ D, KM E 1 ED
Mg 520, JEEIX 21-30 um ThH o7z (Fig. 4b, o), E
WA LE ORI T, BrEEESRFENREL TE
RENTED, MR TH > Tz, RO HENRIT 64 (a/4,
b/4, ¢/4), EAERFEDIHTHAEXNIL 16-32 (a/2-4,b/2, ¢/4)
TdH-7z (Fig.4d-h),

%A RUBISCO spacer fEIEDIEEEZF

20232 H6HE2023FE3HSHICRELIEAE/ VD
26, TNEFNIBEBRICHC Y Y TV EET 6 ke
9 fEfk, MA TSN TINZHO 1S YIDHIL
7z 291 % AW T, RUBISCO spacer fHIX (77 bp) % &35
134 bp DIEREFIZIRE LIzL T A, WINE[E—OIEEA
5T & > = (accession number, LC805002), & L 7= Hid 4|
7 F\ T Nucleotide BLAST THERIPEMZR U7z 458, EFREE
HRdH| T — ZAR— A TRAET N TV B IPREIEE (1.C277172,
LC277174), EWRFE (AB671542), ETKFE (AB671544)
DRIVNT= /) OWHEEH L 100% —3 L, By %R
Ronxhot,

#% VO B DR

20232 H6H L2023 E3HSHICRELIZAE/ VD
26, TNTHNIEREBLICHW: 2 kL 4 [k, Az T
WBEICMTENZHDD 1 5 _EEED RUBISCO spacer H
WORTIREICHWZ 29/ ZE8 109 /A5, ¥V
i (331 bp) DEHEHEIZRELETA, WINE[H—
DOEFEFTH - 7= (1LC804932), P L F= i ELhl 5] %
T Nucleotide BLAST THIFI MR UTehER, AXA U
(K1395116), =a2—Y—5 > R (AF378665), A —AX 5
)7 (AF378660), X+ apE (AF378657) DRILANT
/U EBIH—BUEN 100% TR DA BT R S Nixh -7z,

BRI rbel BILF7Z UL e FRIGERIT & & GRIERSE
2023 423 H 8 HICHREE L, TRREBISAICHIWTCEEIRIAR 1 84D
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Fig. 4. Morphology of gametophytic blades of wild Pyropia collected from Kashiwajima, Kochi Prefecture, Japan. (a) Marginal portion with
microscopic denticulae. (b) Surface view of vegetative cells. (c) Section of vegetative cells. (d) Surface view of spermatangia composed of 16 cells (a/4,
b/4) (arrow). (e) Section of spermatangia containing four cell layers (c/4) (arrow). (f) Surface view of zygotosporangia composed of 4 cells (a/2, b/2)
(arrow). (g) Surface view of zygotosporangia composed of 8 cells (a/4, b/2) (arrow). (h) Section of zygotosporangia composed of four cell layers (c/4)

(arrow). Scale bars = 20 um.

5, rbcL 8{n T (1,281 bp) DIEEREFZRE L7z (LC805001),
DUE LTz rbcL 3B1n ORI & Yang et al. (2020) & Zuccarello
et al. (2022) OFRAIESHIC, HFAMEDFE > Tk & ot
Bz hn 2 23R A A 7 — 2 2y bR HWT (Table 2), L
FBIC KO R ZRER U (Fig. 5)0 A RIEIC K % RAAKS
b, MATSFPROIROEZFRE, mAILik L FARROBIE 27K~
Ufze mAEIRMEDS / VI, 100% BP, 1.00 PP OZHFEET
SOWSTR /) EHRR R UTce —F, ARt DSE /U
&, > RO P sukshma (M.G. Kavale & M.A. Kazi) Santiafiez
& M.J. Wynne 3B X U P vietnamensis (Tak. Tanaka & P.H. Ho)
1.E. Sutherland & Monotilla, EERBRETFEHOXXTI<T
/ V) P, tanegashimensis (Shinmura) N. Kikuchi & E. Fujiyoshi,
IR DY 7277 /) P acanthophora (E.C. Oliveira & Coll)
M.C. Oliveira, D. Milstein & E.C. Oliveira, 7 « V¥ 2D P [unae

Dumilag, HED P pseudolobata (L.-E. Yang, J. Brodie & Q.-Q.

Lu) Santiafiez & M.J. Wynne, A —A NSV 7 D P denticulata
(Levring) I.A. Phillips & I.E. Sutherland, 7« JY¥>® Pyropia
sp. DUM & 35752 2 3| Uiz,

D TRIRIENT THW T rbel S8R 7 OIEES I B EH U7z
BGELEE (p-distance) 7% Table 3 1IZ/RT, HEDE/V &
D= IVNT </ VN B 2 BT 0.09-0.83% T,
RO - 720, WEZILE (MN561501)
T 0.09% (1bp), KicHEE (MG604445) @ 0.18% (2 bp)
THY, mEEENEEEEEEN TO D LT (AB118580)
T0.83% (9bp) THole, MBDE/VEZELIVNTY
/) BRI A EHEEOFIFHIX 0.09-1.19% T, ktiH
(GAEEEED BN T2 DILITTIRPE (AB118580) & #EDBE
MEERE (MN561502) [0 1.19% (13 bp) TH o120 —77,

WMEDG /U E<IIVNT< /LSO E OBER IR T
E3EH o Tz2DIX, P sukshma T 7.90% (86 bp), HEEENT
WzDid Pvietnamensis T 8.91% (97 bp) TH -7z,

8

AIFETHWIEMEDS /U OERENR#IE, B2IRADN
B, EMOWIR, K, BEEOFE, HoxA T, LhEk
DRAHERICBNT, BHEOHTE~IVAT </ VILHRE
L Tz Gifi 1932, Tanaka 1952), BERO<ILNT <
/Y (5EM 1932, Tanaka 1952) &HHEDE ./ VU ZHLEET %
& (Table 4), HEARMADM, REMEEDOEZICBWTHTOE
BHAREN2E00, REEEETIRIE—HL T\, AW
TR I NBI U8Rk, EWs (2017) &<
< /U TRBRICEI LSRN 5N T2 L2t LT\,
Fiz, METHRELZE /Y 15 kLS T I Nz
DY 10 YJFr D RUBISCO spacer FEIKE 7213 #% VO fEIK O L
By, EFERES T —ZX—ZA TREN TV S <IN
7 /) OEERBLS & 100% —H LTz, E5IC, rbcl #iL T
Z W) PRI OMR, ME0a/ Vid<ILbNT</
D ERIUDIRHCE E Nz, ULizh> T, TERERRZX L DNA fi#
K ORERDN 5, AL THH LIciIEDE /U LiamEichm
TENEHDOEIIVNNTR/VTHBEEZEND (LUT,
MIBDE /D EIVANT /) T 5),

rbcL BT ORI NS B H LIexIbNT < /YU O
N O & R Y BB 0.09-1.19% TdH >z ¥ JUH
(Bangiales) @ rbcL 85T T, N TERE 0-1% D&
WIAHH, MRKT2%DEVWVIHZ L H % (Lindstrom
& Fredericq 2003, Lindstrom 2008, Nelson & Broom 2010,
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-189
AN { P. suborbiculata Gyeongsangnamdo Korea MN561502

P. suborbiculata Gyeongsangbukdo Korea MN561492
r P, suborbiculata Miyagi MN561527

10071901 P suborbiculata Niigata MN561539

P. suborbiculata Zhejiang China MG604445

P. suborbiculata Busan Korea MN561499

093/73 4 P. suborbiculata Fujian China MG604393
-154 |- P suborbiculata Zhejiang China GQ427219

P. suborbiculata Zhejiang China GQ427220
-/50 \,| - P suborbiculata Zhejiang China MG604449

P suborbiculata Busan Korea MN561501
KJS-1 Kashiwajima Kochi LC805001
— P, suborbiculata Yamaguchi AB118580
- P suborbiculata Jejudo Korea MN561474
- P suborbiculata Okayama AB287947
- P. suborbiculata Zhejiang China MG604548
0.99/95 — P, suborbiculata Nagasaki AB671542
- P suborbiculata Zhejiang China MG604561
/| t P suborbiculata Zhejiang China GQ427221
- P. suborbiculata Atlantic Spain JQ327838
.| P suborbiculata Weihai China MG604382
[t P. suborbiculata Zhejiang China MG604485
- P suborbiculata Fujian China MG604392
r P. suborbiculata Ishikawa MN561534

P. suborbiculata Kanagawa AB287948
0.09/89 r P. suborbiculata Okinawa LC277172

— P, suborbiculata lwate AB671544
1.00/ 100 — P, sukshma Karwar India MK234907
e L—— P vietnamensis Kerala India HQ687544
0.98/60. N P. tanegashimensis Kagoshima HQ687542

1.00 /99 N _|\ _[ P. denticulata Queensland Australia HQ687521
0.99/78]| Pyropia sp. DUM Batanes Philippines KY272489
P. pseudolobata Hainan China MG604428
1.00/100 — P, acanthophora Okinawa LC277171
L— P lunae Basco Philippines KY272471
P. onoi HQ687529
Boreophyllum aestivale EU223033

Neomiuraea migitae EU521643
Fuscifolium papenfussii EU223120
Lysithea adamsiae HQ687515
Porphyra purpurea HQ687516
1.00/ 100 Neothemis ballesterosii KJ182954
0.99/78 ] 0.99/97 Clymene coleana FJ263672

Wildemania amplissima HQG687560

0.03

0.93/96
0.92/89

1.00/71

Fig. 5. Maximum likelihood (ML) phylogenetic tree based on rbcL sequence data (1,008 bp). Numbers below the branches indicate the bootstrap
values (BP, right) and Bayesian posterior probability (PP, left). Only BP > 50% and PP > 0.85% are shown.
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Table 4. Morphological features of wild Pyropia collected from Kashiwajima (present study) and Pyropia suborbiculata.

FAE - $KkE - )

Features

Present study

Pyropia suborbiculata

Blade shape

Shape of basal portion

Blade color

Blade margin

Plastid

Blade section

Shape of vegetative cells in sectional view
Thickness of vegetative portion
Sexuality

Division formula of spermatangia
Division formula of zygotosporangia

Habitat

Ovate, reniform

Rounded, Cordate, umbilicate
Reddish brown

Microscopic denticulae
Single, stellate
Monostromatic

Quadrate with rounded angles
21-30 pm

Monoecious

64 (a/4,b/4,c/4)

16-32 (a/2-4,b/2,c/4)

Upper intertidal zone

Ovate, reniform
Cordate, umbilicate
Light pink, purplish red
Microscopic denticulae
Single, stellate
Monostromatic
Quadrate with rounded angles
25-48 pym

Monoecious

64 (a/4,b/4,c/4)

16-32 (a/2-4, b/2, c/4)

Upper intertidal zone
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