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Sueo Kato:

Discrimination of two types of pyrenoid centres by staining

with propionocarmine.

Key Index Words: Euglena viridis—Eutreptiella eupharyngea—proptonocarmine—pyrenoid centre—

statning. .

Sueo Kato, Laboratory of Natural Science, Kokugakuin University, Higashi 4-10-28, Shibuya-ku, Tokyo,

150 Japan

I FY AvEHoEGGKo SEEOMD 1 O, ¥V
74 ¥« % v & — (pyrenoid centre) HHMISTF I R
¥ « & v & — (paramylon centre) M H & DV R vik
DIERE A ABERCIER B HAB B (Leedale 1967),
COMOERAORABEIEFEEHALYAVT
Euglena viridis Ehr. TFR b (Leedale 1982), £D 'V
JAK eV E—L12DE V4 FInbTETWS
EREINRT WA, &2 A, Walneet al. (1986) i
Eutreptiella eupharyngea Walne et al. DEFHELETRK
BTBEL, TOoYlV /A4 V- 22—} Euglena
viridis Db D L3RR Y, HL DY X VROEREHR
DT HBE V) A FHBRE - THETWB LRE
LT3, 20T &hd, VAV evi—ik
200N D B LRBELN T ol EVIAF -
2V E—REBLLDDL hE LTWANEBTEREE
CEABRTLABHTELEEL DR TEIA,
4mEH, Cv/4 FoRAWbhA etV A—
§ ¥ (Rosowski and Hoshaw 1970) TEV /4 F « &
F—wRETHIEELY, XFEEBFCLIBRT
YBELBHCHATEL LB LILDT, 2T
TRET S,

HE Lk - BB Euglena viridis D 7 v — VB
#EHE-1164 (BRNBREHEROBMI, 19915
2 B8 BEREE) & Eutrepticlla eupharyngea D 7 v — v 55
#HH ME-6¢ (BENBRBRART L, 1991964 A
4RE) Oy, BERRE 20°C, RE
3000 lux, 12FRIBAHE - 120 RARE A © BIME AR ©
Feffy, E-1164 BRicid AF-6 554 (InFE1982) %,
ME-64 #kiZI% PES ¥ (Provasoli 1966) &z Eh B
Wi, BV 4 ¥ v & —DREEHEHEEROE
By, Fevdtvr—i v (BEERES, 1/10
BE OEYE CHERAERE105, RERRS ) T -
o

HRLIER EEEHE COBRRE TIL, Euglma
viridis DIERKIT 25 1 v VRITHERZE VAV
« kv & — (Fig. 1) EF R BERSARCINE5 L O
) EVROEREKL AL TETCEY, VAPt
VAT RrEF VI — I VTRETE L 1 OOREE
BOB LT > T iz (Fig 2o — 7, Eutrepticlla
eupharyngea DIERFEL ST ¢ m vRICcHERI LV
A ¥y a—-bEhhbBRERCIENEEL DY K
VIROERER NG TE T D, Euglena viridis DIER
LREBOOL DE LTVWABIIRALBN, EOY
VIA K v E—3 7w vh— 3 vTHRETS
&L DB CEREORIZ R T (Fig. 4
Eutreptiella eupharyngea % / = v A % — AR T THERE
YEWCEETAL, CVv/MF 2V —i#h
HhTwB Lo bHRLD (Fig. 3). LML, 2Dk
5 1eARiL Euglena viridis B\ ThADh B Z EhH
B Emb, Bl LTIV /A F 2V g -2
B 5 ORMLHIRETH S,

SEDOEVI AT - 2V E—ORBK I HEERSE
i1, BF B TD Euglena viridis (Leedale 1982) &
Eutreptielln eupharyngea (Walne et ol. 1986) DR &
—FLTED, EVI[F-e2vi-—R120v/
4 FIBTETHED, Thid, FL{oVv/MF
PEE S TTETCWEMNE, FrEdvh— 3 VT
VA K evz—RETHE L hEFEEE
CLARBYTE A Eplbhot, I FYAYE
D 5%, Eutreptia [B, Eutreptiella [B3s X U Euglena R D
Radialae RO DIZE V) 4 F - 2 v E —hbEEK
OV FVROERER BEARCIER H R EE D -
Twah, FOEV /A4 V s £ v i -BNEbbOEM
o\ THEREIC 1L » T\ B DX Euglena viridis & Eutrep-
tiella eupharyngea @ {L ¥ (X Eutreptia pertyi Pringsheim
(Dawson and Walne 1991) kB L h TV 5 & Bibh 2,
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Figs. 1-2. Euglena viridis.

’

FEo 3o rY A VEIADLDRDWTE, £
DEVIAF 2 d—RNEBbhnD hE LT
BN OWTEETELENH Y, TheBL T,
TOTREF Y — VL AERARITAHEAEET
REICBACE D L, HHEFRO1DEHEL
bid,

X i

Dawson, N.S. and Walne, P.L. 1991, Structural
characterization of Eutreptia pertyi (Euglenophyta).
1. General description. Phycologia 30: 287-302.

e 1982. Colagium vesiculosum Bhr, 0¥ &
fig. HH 30: 63-67.

Leedale, G.F. 1967. Euglenoid Flagellates. Prentice-
Hall, Inc., Englewood Cliffs, New Jersey.

1. A cell not stained. 2. A cell stained with propionocarmine.
centre is composed of one pyrenoid.

Figs. 3-4. Eutrepticlla eupharyngea. 3. A cell not stained. 4. A cell stained with propionocarmine, Two
pyrenoid centres are composed of many small pyrenoids. p: pyrenoid centre. Scale bars: 10 gm.

A pyrenoid

Leedale, G. F. 1982. Ultrastructure, p. 1-27. In D. E.
Buewtow [ed.], The biology of Euglena. vol. 3.
Academic Press, London and New York.

Provasoli, L. 1966. Media and prospects for the cultiva-
tion of marine algae, p. 63-75. In Watanabe, A. and
Hattori A. [ed.], Culture and Collections of Algae.
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Soc. Plant Physiol.

Rosowski, J. R. and Hoshaw, R. W, 1970. Staining
algal pyrenoids with carmine after fixation in an
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Suto, S. 1992. A trial to relate marine benthic floras more precisely to their environmental conditions.

Jpn. J. Phycol. 40: 289-305.

The author tried to rélate marine benthic floras in coastal waters more precisely to their environmental

conditions from data in available reports.

In the present study, the 92 species of marine floras were chosen from those which occur commonly in

their native waters and are easy to identify, so that more than 20 of them would be found in any open coastal
waters. Their distributions in open coastal waters, in the Seto Inland Sea and in four other inland seas fully
investigated are shown in 2 Tables. Floras are characterized respectively by the combination of the
presence or absence of each of the 92 species. The rate of similarity between two floras is estimated by the
similarity ratio, the ratio of the number of species common in these two floras to the number of all species

present in them.

Surface water temperatures in February and in August, salinity, grade of water pollution, wave hight
and slope of the bottom bed were selected as important and numerical environmental factors for marine

floras.

Results of cluster analyses using similarity ratios for floras in 44 open coastal waters are shown, con-
nected with water temperatures in February and in August, indicating independent effects of the two

temperatures on marine floras.

Ranges of all six environmental factors for the distribution of each species can be obtained by taking
the lowest and the highest values of the factors from those in the waters where the species occurs commonly,

eliminating some abnormal data.

The information in 5 Tables in this manuscript will make it possible
1) to judge rates of similarity of a marine benthic flora observed in a study to those established by

similarity ratios between them;

2) to estimate values of environmental factors and their changes in coastal waters from species and the

changes in them found in the waters;

3) to anticipate species and changes in species occurring in a marine flora in coastal waters, from en-
vironmental factors and changes in them, as surveyed in the waters.

Key Index Words: environmental faclor—geographical  distribution—marine benthic  flora—marine
pollution—marine topography—salinity—species composition—temperature—wave.
Shunzo Suto, Yaho 2686-12, Kunitachi-shi, Tokyo, 186 Japan.
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Fig. 1. Results of cluster analyses on species

compositions of marine benthic floras in open
coastal waters, connected with water temperatures
in February and in August.
In the figure, waters are plotted by their WT in Feb.
and in Aug. Next, plots of waters are enclosed by a
contour line, when the floras in the waters are
gathered into a cluster by cluster analyses. Thick
and fine contour lines show higher and lower
similarity levels of clusters, respectively.
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Fig. 2. Ranges of water temperatures in

February and in August found in each distribution
of Myagropsis myagroides, a common pattern, and of
Eisenia bicyclis, a rare one.
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Table 1-1, Geographical distributions of 91 common species in marine benthic floras in open coastal waters.

Pacific Coast Southern Is. Coast of Sea of Japan, etc.
A P n g
e 8 o & P
S : § . . k4 . o “ o . . . S‘.E
pecies I T T B I e R
TE G ek, Boad add 48 Bag S8ean ST ENERS
T e et E e TR el
g 34 o -G R s8-8, 88 LEWELEBEES QO Koo RS
RV P EREER A P I bR L e KO F I RERE PN
Monostroma nitidum r ceccece € cccc c ccceccec
Ulva pertusa ccccecccec ccceccec cccccec cccecececececeec ccecececcecececec
Dictyosphaeria cavernosa cccec cccececec rer
Halicoryne wrightii r cc
Neomeris annulata cc ceccc [
Bryopsis plumosae ccec cc ccer cc ¢ r ¢ ccecccec crrrcececececer
Caulerpa cupressoides rr rececr ¢
C. okamurae ccceccec ccec ccececcceceecec cccececer
C. racemosa rrrccec cecccecceccc rr
Halimeda opuntia r ceccc c
Analipus japonicus ccececcececc € r rccec
Chordaria flagelliformis ¢ ¢ ¢ r r rce
Cladosiphon okamuranus cce
Ishige okamurae rr ccccecrcec cc cc cecececcceecece ¢€r rrrrr
Nemacystus decipiens cecre cc crcccecececece ccceccer
Colpomenia sinuosa ccceccecece cecceceecc ccecceccec ccecececececececec ccececeececcecceccc
Scytosiphon lomentaria cccccccc ccccecec ¢ ccc ccecccececcce cccecececccecceccec
Desmarestia viridis ccececcecce ¢cr rr r ¢cc € ¢ cccececececececec
Alaria crassifolia ccccecr
A. praelonga c c
Undaria pinnatifida rceccece cccccorr ccececccecececec ccecececcecececcec
Costaria coslata ccceccececc cceccece
Ecklonia cava cccecerec pre?
E. kurome rrrecrr cccecececcecec cccc
E. stolonifera c ¢cc ¢ ¢ cccccceccer
Eckloniopsis radicosa cccececcer ¢ c cc
Eisenia bicyclis rce cecccc r ccceccecec
Laminaria angustata ccer
L. japonica cececece rceceec
Dictyota dichotoma cceccecec cccgceccecec ccecccecec cceceeecececec cccecececcecccc
Padina arborescens r r cccecece cc¢ cec ccccecececececec cccececcece
P. minor ccccecc ccc cc ccccecc cr
Cysloseira hakodatensis ¢ c c c ¢ ¢ r rrccec
Hormophysa cuneiformis r reccec
Myagropsis myagroides ¢ ccecccece r cecceccececcec cccececec
Fucus distichus cccerr c
Pelvetia wrightii ccceccerr ¥ cc
Hizikia fusiformis rccce ceccecrcec rrec ¢ cccececceccer rr c
Sargassum confusum rcecccer recccececececec €Cc ccececcecccec
S. duplicatum rcecceccecc cec c¢c c
S. hemiphyllum r rcececececece ¢c¢ cc ccceccecececec cccecceccer
S. horneri rcccece cceccerrr re ce cec ccecece cccececcecceer
S. macrocarpum r ccececec cecr ¢ ccceccecececec ccecccecec
S. okamurae rccecceccc
S. patens r rcececcececec €Crec cecec ccecececcececcccec cecceccece

Coast of Sea of Japan, etc.: Coast of Sea of Japan, of Sea of Okhotsk and of East China Sea.
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Table 1-2, (Continued).

Pacific Coast Southern Is. Coast of Sea of Japan, etc.
A P udi
m 2 . N A~
Kl 5 ~ - o E
Species .% ATV R VR . & Be ay a M_sja%ﬁ
. > =1 “ 3 e " . .
T AE af ak, § 5% e 45 B8 ~Etaa .%“&2,5‘:% <
L et R o LR P I L S PO E L el
ESEE<E > .-P.'u%u?: 5888~ 64 ™ BpifES9s E2SDES<SEESD
STAscis Eassiel afalail cirREining BReSlianil.
Sargassum piluliferum ccec ccececcece r r ¢ c cceccececec cececcceccec
S. ringgoldianum ccecceccer r c cccec
S. sandei rceccec cec c¢c c
S. siliguastrum r rccec cececececrrr r c ce ccecc ccc r
S. thunbergii ccececcecece cececececececce cce € ccccecececececec ccecececceccececece
8. yezoense rrcec cce ¢ c cc rec ccc
Turbinaria ornata r r r rccec c
Porphyra pseudolinearis ¢ ccccccece ¢ ccecececec ccecececececcecc
P. variegata cccc ccecc
P. yezoensis ceccecececcc ¢ ¢ ct¢c cecc cececcecececcece
Galaxaura fastigiata cccececec ccceccece cececcece € € cccec
Acanthopeltis japonica cceccecer cc c r
Gelidium elegans r ccececec ccecceceecc cc cc ccceccececcecec ceccecececcecce
G. japonicum ccecececececc c¢ cc rrr cccc
G. pacificum recececcc cc
Prerocladia capillacea r cccc cceccececcc cc cec cccccecececc cccecceccecec
Amphiroa dilatata r cccececccec ¢cc cc cecrccececcecec ccecrecec
Corallina pilulifera cccecececec cCcCcEcceEceEcc ccecececeec ccceecececeeec cececececececcceccce
Constantinea subulifera ¢ ¢
Neodilsea yendoana ccecccecececc ¢ rrccec
Gloiopeltis furcata cceccecececcec cceccecc € ccr cc ccecce € € cccecceccecceccece
G. tenax rreccc ¢ c¢ c ccc cc ccr
Grateloupia filicina cccecec cccececececec ccc €€ cccecececececec ccecececececcecec
G. turuturu reccece ¢c¢c crr c r rr ¢ cc cc ccceccec
Pachymeniopsis elliptica cceccec ccccecceccec cc [ r c ¢ ¢ cccc
Prionitis angusta r cceecceec ccc € cce r
Chondrus yendot ccceccecec cceccee
Gigartina intermedia cceccec ccccececec rr cc cccecececcee ccr cc
Rhodoglossum japonicum ¢ ¢ c c c ¢ ¢ ccecece
Gracilaria asialica ccccecececec ccecccececc cc c cccececcececece ccececececcececce ¢
Gymnogongrus paradoxus cccec ecccccec ccec r
Plocamium telfairiae ccec cccceccecec cccecececec ccccecececeece cecceccecc T
Eucheuma denticulatum rr rccecec
Meristotheca papulosa cceeccecccec €¢ cc ccccc r r
Solieria pacifica r cecececec r cc [ ccececcecce ¢ r
Turnerella mertensiana ¢ ¢ r
Lomentaria catenata ccceccec cceccecece c©¢ cc ccccceceecece ccececececececer
Campylacphora hypnacoides c c cc ccec cccerec r c rrrcccecececec ccecececcececcceccec
Ceramium kondot cceccecececc cecrc cec rr r ccccececec ccecececcecececceccec
Dasya sessilis r cccc ¢ cccccec T cceccceccer
Chondria crassicaulis ccccce ccececcc T cc rrrccecececcec ccecececccceccec
Digenea simplex rrrec ccce c cr
Neorhodomela aculeata ¢ cccccr r r ccccccec
Thalassia hemprichii cecc
Phyllospadix fwatensis ccccceccec ¢r ??ceccccceccc
Zostera marina cececcecece ccccc €T ccccccecec ccccecccec c

P.: Prefecture. Pr.: Province in Hokkaido.
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Table 2. Surface water temperatures in February and in August in open
coastal waters.
WT (°C) WT (°C)
Coastal waters e —— Coastal waters e
Feb.  Aug. Feb.  Aug.

PACIFIC COAST COAST OF SEA

Nemuro Pr. OF JAPAN, ETC.

~Tokachi Pr. -2 16 W. Kagoshima P.

Hidaka Pr. 0 18 Kumamoto P. 14 27

Iburi Pr. 2 20 Nagasaki P. 13 26

Oshima Pr. 4 21 Saga P.

E. Aomori P. 5 21 Fukuoka P. 12 26

Iwate P. 6 20 Yamaguchi P. 12 26

Miyagi P. 7 22 Shimane P. 12 27

Fukushima P. 8 22 Tottori P. 1 27

Ibaragi P. 10 23 Hyogo P.

Chiba P. & Kyoto P. 9 26

Kanagawa P. 13 25 Fukui P.

Pen. Izu 14 25 Ishikawa P. 8 26

Mie P. 13 26 Toyama P.

Wakayama P. 14 26 Niigata P. 9 26

Kochi P. 15 27 Yamagata P. 8 25

Miyazaki P. 16 27 Akita P, 7 25

E. Kagoshima P. 16 27 W. Aomori P. 6 24
SOUTHERN IS. Hiyama Pr. 5 23

Osumi Is. 19 28 Shiribeshi Pr. 5 22

Amami Is. 19 28 Rumoi Pr. &

Okinawa Is. 20 28 W. Soya Pr. 2 21

Miyako Is. 20 29 E. Soya Pr. &

Izu Is. 15 25 Abashiri Pr. —1 20

Hachijo 1. 17 27

Ogasawara Is. 20 27

P., Pr. and “Coast of Sea of Japan, etc.”: see footnotes for Table 1.
WT in Feb. and in Aug.: means of many years’ data at one to several stations on each

coast.
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Table 3. Geographical distributions of 52 common species in marine benthic floras in the four inland seas
fully investigated and those in the Seto Inland Sea.

Osaka Bay Ago Bay  Tokyo Bay Ise Bay Seto Inland Sea
g .
g £ - o . ; ™ 847G .o Ei
Species » 3 2w 2 T R oo e g B .EE"S g
g 28, § 8§ g2s8_ E Z Exp8S8Zggol
- S, . 5¢ E £ $49E8g 2 7 EAMmSE<a.s0
g6 £ dmonan G555 @ ‘5‘%&.::'7’%"'5 0 & B e i D
“.gF%E casns 8BSE & 24 L0 24 3 & E OQgogoocow
TEEgs 88088 PEEY H,E¥ERE HsiEw 289fgg9g]
MMEOM dddd<d O3ME A8 mbnd 0Z40 MOLRBARmM
Monostroma latissimum 7 cceccc ?PP? c c c pPP2PRRPRRR?
Ulva pertusa cecceccec ccccc cccec ccecececececec cceccec cececececccece
Bryopsis plumosa ccececc ccc cr ccccec ¢ c cccc rer
Caulerpa okamurae cc cc c rrrrcecec
Ishige okamurae c ccec ccer ¢ ccc ¢ rrr rrcec
Nemacystus decipiens rrr cc cecr recec
Colpomenia sinuosa ccc ccececec cccec ¢ € ccecec €cCc cC ccccccceccer
Scytosiphon lomentaria cceccec cceccc ccccec cc cccc cc cccecer ¢
Desmarestia viridis cccc c ¢ ¢ T r r ccecccrececec
Undaria pinnatifida ccce c cce cccrececccec cc r cceccecrceccec
Ecklonia cava c?? c cccr ¢ c?? ?P?P??c¢
E. kurome cc cc ccccecc
Eisenia bicyclis r cc ccce ¢ ccc ¢ r crccccecceccc
Dictyota dichotoma c cecc ccec c cc r cccc cccr
Padina arborescens cc ccc cccce ¢ c cer rrce
Myagropsis myagroides ccec c cceccec ¢ ccec ¢c ccrrcc cr
Hizikia fusiformis cec ccc ccece ¢ ccec ¢ r ccr cceccc
Sargassum confusum c c cce rrrrcceccec
S. hemiphyllum c cc cccecr ¢ cccec ¢ r crr ¢ rececec
S. horneri cccecec cccc ccecec ccc cc cc cccecececceccec
S. macrocarpum cc c cecec c r cccreccecec
S. okamurae c cc c r cec
S. patens c ccccec cccecr ¢ cc c crcececccec
S. piluliferum c cccce ccc c cec c r crcreccecrcc
S. ringgoldianum c cc cccecr ¢ r ¢ cr cc
S. siliquastrum cc cc ccer ¢ c c r cccceccecceccee
S. thunbergii ccec cececc ccecr €c¢cr recce cc c cccccceccc
Galaxaura fastigiata cc cc r rr c r rr
Acanthopeliis japonica cer c c c r r
Gelidium elegans cce cccer cccc ccr cccec c¢ c ccecceccceccec
G. japonicum c cc cc c cc c r
G. pacificum ccer c r
Pterocladia capillacea c ccecer ccc c cr ¢ r crrccecerec
Amphiroa dilatata c c ccrr ¢ cr r crcec r cc
Corallina pilulifera cc ccc ccece ¢ cce cc ¢c ccccecrrececc
Gloiopeltis furcala ccec cccec ccce cc cccec cc c cccr cc
G. tenax PR c cc r PP?P? ? cc
Grateloupia filicina cceccecec ccc cccec ccccceccec cccc cccececrccc
G. turuturu cce cccec cececceccecr cc ccer cc
Pachymeniopsis elliptica ¢ cc ccecc ¢ cccec ¢ c ¢ rec r
Prionitis angusta c ccer c r r c r cc
Gigartina intermedia c cc ccccec cc cccec ¢ c cecrrecrcrr
Gracilaria asiatica ccccc ccec ccecc ccceccececcec cccecec ccceccecrccec
Gymnogongrus paradoxus cceccec cr cc ¢ r r
Plocamium telfairiae ccec cec cceccec € cccec ¢ r cccccecceccec
Meristotheca papulosa c cc c r r c cr
Solieria pactfica c cccce r cr rrrcec c
Lomentaria catenala ccec ccec ccccec cc¢ cecc ¢ cecr crecec
Campylaephora hypnaeoides ¢ c cecrr ¢ ccc ¢ rrrrr cc
Ceramium kondoi cccecr ¢ c c crrcccerr
Chondria crassicaulis c ccecr ¢ cc ¢ ¢c rrreccrcc
Zostera marina cccec cccecec cccr ccc c cccecc cececcececcecec

Area A to D' in Ago Bay: see Maegawa ¢t al. 1982.
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Table 4. Five environmental factors for marine benthic floras in four inland
seas fully investigated and those in the Seto Inland Sea.

[«

Coastal waters ViVnTF(ebC‘) (%) 32?/‘1’)" ?nxl/)a (k?n N
OSAKA BAY

Kada 10.5 17.8 1.1 11 0.25
Kojima 9.9 17.6 1.4 (2.1) 0.3
Tan-no-wa 8.8 17.4 1.5 (2.2) 0.9
Ozaki 9.0 17.3 1.9 (2.3) 0.9
Kaizuka 8.7 17.0 2.2 (2.3) 2.2
AGO BAY

Area A, mouth 13.5 18.0 1.1 0.2
Area B 13.0 17.8 1.2 0.3
Area C 12.3 17.8 1.2 1.4 0.25
Area D 11.1 17.3 1.3 (<1.0) 0.15
Area D', bottom 10.6 16.5 1.3 (<1.0) 0.8
TOKYO BAY

Jo-ga-shima L. 13.0 18.7 1.0 9 0.25
Matsuwa 13.1 18.5 1.2 0.3
Kamoi 10.6 18.2 1.3 0.4
Hashirimizu 9.8 17.8 1.6 0.4
ISE BAY

Suga-shima I. 10.2 171 0.7 6 0.3
Ise 6.8 15.8 1.6 2.7 1.6
Matsusaka & Tsu 7.1 14.7 2.2 2.8 0.8
Yokkaichi 8.4 13.1 2.0 2.8 1.6
Shin-maiko 8.4 13.1 2.1 2.0 1.2
Toyohama 8.9 16.6 1.1 2.5 0.3
Shino-jima I. 7.3 16.8 1.2 2.6 0.4
Pt. Irago 9.5 17.3 0.8 8 0.2
Saku-shima I. 7.3 16.9 1.2 2.5 0.4
Ooi (8.0) 16.7 1.7 1.8 0.4
Nishio (8.0) 15.0 1.8 1.5 1.9
Isshiki 8.0 16.0 1.8 1.7 2.4
Oki-no-shima I. 6.0 16.8 1.7 2.0 0.8
SETO INLAND SEA

Kii Channel 11 18 0.9 5-6

Osaka Bay 9 17 1.8 2.5

Sea of Harima 8.5 17.5 2.1 3

Bisan Channel 8.5 17.5 1.3 2

Sea of Hiuchi 8.5 17.5 1.5 3

Sea of Aki 10 18 1.0 2

Sea of Suo 8 18 0.9 3)

Sea of Iyo 10 18 1.2 3-4

Bungo Channel 5-6

Area A to D' in Ago Bay: see Maegawa et al. 1982,

WT, Cl and CODgy: means of 5-20years’ data at the nearest station in
oceanographical investigations.

CODgy: COD by alkaline KMnO,, 100°C, 20 min (JAS K 0102, 1986).

H,;s: the max. significant offshore wave height set in planning fishing ports on each
coast.

D: offshore distance (km) of the 10 m depth.

Numbers in () are estimated values.
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Table 5-1. Ranges of six environmental factors in coastal waters for each distribution of 92 common species
in marine benthic floras.

Ranges of environmental factors

Species WT (°C) Cl CODgy  Hyp D Remarks

Feb. Aug. (o) (mgh) (m)  (km)

L-U L-U L U Y
Monostroma latissimum 7- 14 16.5 1.3 1) .8  A)in and around Ise Bay
M. nitidum 12- 20 25-29
Ulva pertusa —2- 20 16-29 13.1 2.2 m 2.4  S) on sandy bed also
Dictyosphaeria cavernosa 13~ 20 25-29
Halicoryne wrightii 19~ 20 28-28
Neomeris annulata 16- 20 27-29
Bryopsis plumosa 0- 19 18-28 13.1 2.2 1.5 2.4
Caulerpa cupressoides 17- 20 27-28
C. okamurae 6~ 20 24-27 17.3 1.2 3) .3
C. racemosa 14— 20 25-29
Halimeda opuntia 19~ 20 27-29
Analipus japonicus —2- 10 16-23 2)
Chordaria flagelliformis 2- 3 16-21 (3.5)
Gladosiphon okamuranus 19~ 20 28-29
Ishige okamurae 7- 19 23-28 16.8 1.3 1.4 .4  T) scarce in IK~-AT in JC
Nemacystus decipiens 8- 19 25-28 13.1 2.1 2.0 1.6  S) on sargasso plants
Colpomenia sinuosa —2- 20 16-29 13.1 2.2 m 2.4
Seytosiphon lomentaria  — 2~ 20 16-28 13.1 2.2 (6))] 2.2
Desmarestia viridis —2- 12 16-27 13.1 2.2 2.0 1.2
Alaria crassifolia 0- 6 18-21 3.5) U) not found in JC
A. praelonga —2-—1 16-20
Undaria pinnatifida 2- 14 20-27 13.1 2.2 1.8 1.6
Costaria costata —2- 7 16-24 (2.5)
Ecklonia cava 10~ 16 23-27 17.1 1.3 6 4
E. kurome 8- 14 26-27 17.6 1.4 2.1 3
E. stolonifera 6- 13 24-27 U) not found in PC
Eckloniopsis radicosa 13- 19 25-28
Eisenia bicyclis 7- 14 22-27 16.6 1.6 2.5 .4 U) missing in KT-AT in JC
Laminaria angusiata —2- 2 16-20 U) not found in JC
L. japonica —-1- 8 20-24 (2.5)
Dictyota dichotoma —1- 20 20-29 16.8 1.3 1) 4
Padina arborescens 6~ 19 24-28 16.6 1.6 1) 4
P. minor 11~ 20 26-29
Cystoseira hakodatensis ~ —2- 7 16-24
Hormophysa cuneiformis 19~ 20 28-29
Mpyagropsis myagroides 6- 15 22-27 16.6 1.7 2.0 9
Fucus distichus —2- 4 16-21 (1.5)
Pelvetia wrightii —2- 6 16-21 2.5)
Hizikia fusiformis 5- 20 20-28 16.6 1.6 1.4 .4 T) missing in TY-AM in JC
Sargassum confusum —1- 13 20-27 (1.8) U) missing in IG-ME in PC
S. duplicatum 13- 20 25-28 U) missing in KM-NS in JC
S. hemiphyllum 7- 19 25-28 16.6 1.3 2.5 4
S. horneri 4-19 20-28 14.7 2.2 1) 2.2
S. macrocarpum 6- 19 ' 24-28 17.1 1.4 2.1) 4
S. okamurae 13- 16 25-27 17.1 1.2 6 .3 U) not found in JC
S. patens 6- 20 24-28 16.5 1.3 (1) .8

WT: see footnote for Table 2. Cl, CODgy, Hyjs, and D: see footnotes for Table 4. L and U: lower and upper
limits. Numerals in ( ) uncertain values.
A): area where the alga was found by Kida (1966). S): substrata except rocky bed. T): missing locally due to un-
suitable tidal conditions. U): missing locally due to indefinite reasons.
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Table 5-2. (Continued).

Ranges of environmental factors

Species WT (°C) Cl CODoy Hy; D Remarks

Feb. Aug. %) (mgh)  (m) (km)

L-U L-U L U L Y
Sargassum piluliferum 5-16 20-27 16.5 1.3 1) .8
S. ringgoldianum 7-16 22-27 17.1 1.3 “4) 4
S. sandei 14-20 25-28 U) not found in JC
S. siliquastrum 5-15 20-27 16.8 1.4 2.1) 4
S. thunbergit —2-20 16-28 15.8 1.7 (1) 1.6
S. yezoense 2-13 20-27 2) U) missing in FS-ME in PC
Turbinaria ornata 19~20 27-29
Porphyra pseudolinearis ~ —2-12 16-27 (2.5)
P. variegata —2-5 16-23
P. yezoensis —2-13 1627 2.5)
Galaxaura fastigiata 8-20 25-29 17.8 1.2 4) .3
Acanthopeltis japonica 13-19 25-28 17.1 1.2 6 .3 U) not common in JC
Gelidium elegans 2-19 20-28 15.8 1.7 1) 1.6
G. japonicum 10-19 23-28 16.8 1.2 2.6 4
G. pacificum 13-17 25-27 17.1 1.2 6 .3 U) not found in JC
Pierocladia capillacea 2-19 20-28 16.8 1.3 ) 4
Amphiroa dilatata 6-19 24-28 16.8 1.2 2.6 4
Corallina pilulifera —2-20 16-29 16.6 1.7 1.4 .8
Constantinea subulifera —2-0 16-18
Neodilsea yendoana —2-10 16-23 (1)
Glotopeltis furcata —2-19 1628 15.8 1.7 (1 1.6
G. tenax 10-19 25-28 16.8 1.2 2.6 4
Grateloupia filicina 2-20 20-28 13.1 2.2 1.4 2.4
G. turuturu —1-15 20-27 13.1 2.2 1.7 2.4
Pachymeniopsis elliptica 5-17 20-27 16.6 1.7 2.0 .8
Prionitis angusta 13-20 25-28 17.1 1.2 4 .3
Chondrus yendoi —2-17 16-24 2)
Gigartina intermedia 5-17 20-27 15.8 1.7 2.0 1.6  T)missing in MG-AM in JC
Rhodoglossum japonicum —2- 7 16-24 (1.5)
Gracilaria asiatica —2-19 16-28 13.1 2.2 (1) 2.4
Gymnogongrus paradoxus 5-20 20-27 16.8 1.6 2.5 .4  U)not found in JC
Plocamium telfairiae 6-20 20-29 16.6 1.6 2.1) .9
Eucheuma denticulatum 19-20 28-29
Meristotheca papulosa 12-19 25-28 17.1 1.2 4) 3
Solieria pacifica 11-19 25-28' 16.8 1.6 2.6 4
Turnerella mertensiana —2-0 16-18
Lomentaria catenata 4-19 20-28 15.8 1.6 (1) 1.6
Campylasphora hypnaeoides —1-15 18-27 16.6 1.2 2.5 .4 S) on sargasso plants
Geramium kondoi —2-16 16-27 16.8 1.3 2.5 4
Dasya sessilis 2-12 20-27
Chondria crassicaulis 2-17 20-27 16.6 1.7 2.0 .8
Digenca simplex 16-20 27-29
Neorhodomela aculeata —2- 8 16-25 )
Thalassia hemprichii 19-20 28-29 S) on coral reef and sand
Phyllospadix fwatensis —2-10 16-26
Zostera marina —2-16 16-28 13.1 2.2 1) 2.4  S)on sandy mud

PC: Pacific coast. JC: Coast of Sea of Japan, of Sea of Okhotsk and of East China Sea.
AB: Abashiri Pr., AM: Aomori P., AT: Akita P., FS: Fukushima P., IG: Ibaragi P., IK: Ishikawa P., KM:
Kumamoto P., KT: Kyoto P., ME: Mie P., NG: Niigata P., NS: Nagasaki P., TY: Toyama P., (P.: Prefecture, Pr.:

Province in Hokkaido).
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Table 6. Two examples of similarity ratios (R%) between species composi-
tion of marine benthic flora on a coast surveyed and that in its adjacent waters,

established in Tables 1 and 3.

Coastal waters with established floras

Area searched

Around Neighboring
the area searched the area searched
Off Ikata Sea of Iyo 83 Sea of Aki 56
power station, Sea of Suo 55
Ehime P. Bungo Channel 73
Off Kyowa-Tomari Shiribeshi Pr. 64 W. Soya & Rumoi Pr. 61
power station, Hiyama Pr. 65
Shiribeshi Pr. W. Aomori P. 50

P.: Prefecture, Pr.: Province in Hokkaido.
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Table 7. Estimations of environmental factors in two coastal waters from marine benthic floras found in
them, compared with those observed in surveys.
WT (°C) CL coD H D
oH 3

Area searched - Ag, %) (mg/h) (m) (km)
Off Tkata Est. 12-13 26-27 =18.2 =1.1 =4 =0.4

power station,

Ehime P. Obs. 12.2 — 18.6 0.8 4 0.1
Off Kyowa-Tomari Est. 47 20-25 216.5 =1.2 23 =04

power station,

Shiribeshi Pr. Obs. 5.1 211 18.5 0.7 (8) 0.3
Off Nanao Est. 8-14 23-28 =16.8 =1.2 =2.5 =0.5

power station,

Ishikawa P. Obs. 7.2 27.4 17.4 1.0 (=3) —

P.: Prefecture, Pr.: Province in Hokkaido.
Est. WT, etc.: Ranges of each factor, commonly satisfying demands (cf. Table 5) of all species in the area in-

vestigated.

Obs. WT, etc.: in surveys conducted throughout one year.

Numbers in () are uncertain values.
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