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The author tried to relate 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.
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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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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.
& P ud
£ g, & &~ SE
. < . .8 . . =i
Species £ VR B g B I -T- V9 o & n’:'"°’_§
By S s o B s, s SO alEa . g e
A = - -] - S S
SR EN P E S R P LR E LA
ZEAGCK A58 S0AS3NSs O<OSEN0 SNASENGLIY AEnZn<3 TnMn
Monostroma nitidum r ccccec ¢ cccc c c cc r
Ulva pertusa ccccccceccec ccccccc ccc cccccccccec ccccccccecccec
Dictyosphaeria cavernosa cccec cccccceccec rec
Halicoryne wrightii r cc
Neomeris annulata cc cccec c
Bryopsis plumosa ccc cc cccer cc c r ¢ cccccc crrrcccecccecer
Caulerpa cupressoides rr rccr ¢
C. okamurae ccccceccec ccc ccccececcececcecec ccccecceccer
C. racemosa rrrccec ccccccc rr
Halimeda opuntia r cccec c
Analipus japonicus ccccccceccec ¢ r rcccec
Chordaria flagelliformis ¢ ¢ ¢ r r rcec
Cladosiphon okamuranus ccc
Ishige okamurae rr cccccrcc cc cc ccccceccececcec €r rrrrr
Nemacystus decipiens ccecrec cc crccceccecceccec cccccer
Colpomenia sinuosa cccccececec cccccececec ccccccec cccecceccececec ccccecececcecceccec
Scytosiphon lomentaria ¢ ccccccc cccccc ¢ ccc cccccececececcec ccccccccecccec
Desmarestia viridis ccccccccec ¢cr rr r cc ¢ ¢ ccccecceccceccc
Alaria crassifolia ccccecer
A. praelonga c c
Undaria pinnatifida rccccccec ccccc rr ccccccceccec cccccccceccc
Costaria costata ccccccec ccccec
Ecklonia cava cccccecrec PR
E. kurome rrrcrr ccccceccececc cccc
E. stolonifera c cc ¢ ¢ cccccccr
Eckloniopsis radicosa ccccccer ¢ c cc
Eisenia bicyclis rcc ccccc r ccccccec
Laminaria angustata cccecr
L. japonica ccccec rccceccc
Dictyota dichotoma cccccecec cceccececcc cccccecec ccccecececececcec cccececceccceccec
Padina arborescens r r cccccceccec cc¢ cc cccccececcececec ccccccc
P. minor ccccec ccc cc cccccc cr
Cystoseira hakodatensis ¢ c ¢ ¢ ¢ ¢ r rrccec
Hormophysa cuneiformis r rccec
Myagropsis myagroides c cccccec r cccccceccec ccccceccc
Fucus distichus ccccerr c
Pelvetia wrighti cccccecrr r cc
Hizikia fusiformis rcccc cccccrccec rrc ¢ ccccccceccecr rr c
Sargassum confusum rcccccer rcccececececcec €cCc cccccccc
S. duplicatum rccccec cc cc c
S. hemiphyllum r rccceccceccec cc cc ccceccececcece ccccccer
S. horneri rccccec ccccecrrr rec cc cccccccececec cccccccceccer
S. macrocarpum r cccccc ccr ¢ cccceccecccece ccccccc
S. okamurae rcccccec
S. patens r rccccececcec €crc ccc ccccceccececec ccccccc

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.
& s . i
E H A a o T
Species g - .8 : o 4 Eal ; A 3%
P R R T B Y - g . 2 ERL T S Lo oRAE
Ha A5 wf ) B 5% udgd 45 885 SE%aa, _Ghag 85azd
SudigEmgZ %8 . SEES D20 o0F PEFaSHEc o MEfeBaESELS
Ernidgfl AU EEES EERefEl HRg PR EsRE siinEs<itES
SEA8ui52 £585595. 405 8ES 52552 S580g 2ECESd5nEa.
Sargassum piluliferum ccc ccccccecec r r ¢ cccccec cc ccccccc
S. ringgoldianum c ccccccer rcccc c cccc
S. sandei rcccec cc cc c
S. siliquastrum r rccc ¢ ccrrr r c cccccecececcc ccccccc r
S. thunbergii cccceccccec ccccccccec ccc € cccccccecccec cccccecccceccc
S. yezoense rrcec ccc ¢ c cc rc ccec
Turbinaria ornata r r r rccec c
Porphyra pseudolinearis ¢ c cccccc ¢ cccccc ccccccccceccc
P. variegata cccc cccec
P. yezoensis ccccecceccce ¢ ¢C cc ccc cccccccccc
Galaxaura fastigiata cccccecec ccccceccec cccccc € € cccc
Acanthopeltis japonica ccccccecr cc c r
Gelidium elegans r ccccc cccccccecc cc cc ccccccecececec cccccccceccc
G. japonicum ccccccccec cc cc rrr cccc
G. pacificum rccccc cc
Prerocladia capillacea r cccc ccccccccec cc cc ccccececcecccec cccccceccceccece
Amphiroa dilatata r ccececcccec cc cc ccrcccccccec cccrccec
Corallina pilulifera cccccececec cccccccc ccccccec ccccecececececcec ccccecececcecceccec
Constantinea subulifera ¢ ¢
Neodilsea yendoana cccececccecce ¢ rrcccec
Glotopeltis furcata cccececececec €ccccCcCC € €cCcr  Cc cccccec ¢ € ccccccccceccc
G.teﬂax rrccec C ccC c ccec cc ccr
Grateloupia filicina cccccec ccccceccec ccc cc ccccceccceccec cccccccccec
G. turuturu rccccecc ¢cc crr c r rr c cc cc ccccccc
Pachymeniopsis elliptica cccc cccccccc cc c r c ¢ ¢ cccc
Prionitis angusta r cccecceccec ccc ¢ ccc r
Chondrus yendot ccccccc ccccc
Gigartina intermedia cccec cccccccc rr cc cccccccceccc ccr cc
Rhodoglossum japonicum ¢ ¢ ¢ ¢ ¢ ¢ ¢ ccccec
Gracilaria asiatica cccccecccec ccccccececcec cc c ccccecccececcec ccccccecccec C
Gymnogongrus paradoxus cccc ccccceccec ccc r
Plocamium telfairiae ccec ccccccccec ccccccec ccccececceccec cccccceor
Eucheuma denticulatum rr rccc
Meristotheca papulosa ccecccccec cc cc ccccec r r
Solieria pacifica r ccccc r cc c cccccec ¢ r
Turnerella mertensiana ¢ ¢ r
Lomentaria catenata ccccc cccccccce cc cc ccccccecccecec ccccceccccer
Campylaephora hypnaeoides ¢ ¢ c c cc ¢ ccccrc r c rrrcccecececcec ccccccccecceccec
Ceramium kondoi cccccecccec ccrc cc rr r cccceccc cccccceccceccc
Dasya sessilis r cccc c cccccec T cccccceccer
Chondria crassicaulis ccccce cceccccec T cc rrrcceccecccec cccceccecceccc
Digenea simplex rrrec cccc c cr
Neorhodomela aculeata ¢ c c cccr r r ccccccec
Thalassia hemprichi ccec
Phyllospadix fwatensis ¢ ccccccc cr ?P?ccccccce
Zostera marina cceccececccec cceccc cr ccccccececcec cccccccc 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 S —— Coastal waters _—
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. 11 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 I. 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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fully investigated and those in the Seto Inland Sea.

Geographical distributions of 52 common species in marine benthic floras

in the four inland seas

Osaka Bay Ago Bay  Tokyo Bay Ise Bay Seto Inland Sea
a .
e £ - - & L a 2. Ei
Species y 3 E w 2w g - o g © EE"S g
g 2 2 g Sox288 g 2 Exs82ggox
g .25 E & §EFEEg 2 ? §ALNSI<aa0
89, % <muAA G358 § ZEESTS T o0nl SenCummmmo
NEF’%E s ems 2388 § BSIEeS L 82c 5865088 TT®
TEERE PESEE PEEE D,EHERET Se8Ef -¥sSsssgs
MMEOM d<<<d< SSMI QAS>GHHKA nOZ40 MOnRBBRKA
Monostroma latissimum ~ ? ccccc ??7? c cc c pPPPRP2PRR?
Ulva pertusa cccccec ccccc cccc cccccccc cccc ccccccecccec
Bryopsis plumosa cccec ccc crcccccc ccccc cccc rcer
Caulerpa okamurae cc cc c rrrrccc
Ishige okamurae c ccec ccecr ¢ ccc ¢ rrr rrcec
Nemacystus decipiens rrr cc ccr rcec
Colpomenia sinuosa ccc cccecec cccc € € cccc c€ccC cCC ccccccceccer
Scytosiphon lomentaria ccccc ccccc cccc cc cccc cc ccccecr ¢
Desmarestia viridis cccec c ¢ ¢ r r r cccccrecc
Undaria pinnatifida cccec c cccc cccrcccc cc r cccccrccec
Ecklonia cava c?? c ccecr ¢ c?? ????c¢
E. kurome cc cc ccccec
Eisenia bicyclis r cc cccc ¢ ccec r crcccccecec
Dictyota dichotoma c cccec ccc c c r cccc cccr
Padina arborescens cc cccec cccec ¢ c ccr rrcec
Mpyagropsis myagroides ccc c cccc ¢ ccc ¢ c ccrrcc cr
Hizikia fusiformis cc ccc cccc ¢ ccc ¢ r ccr ccccc
Sargassum confusum c c ccec rrrrccccec
S. hemiphyllum c cc ccec c ccc ¢ r crr ¢ recec
S. hornert cccccec cccc cccc ccc cc cc ccccccccc
S. macrocarpum cc c ccec c r cccrccceccc
S. okamurae c cc c r cc
S. patens c ccccecc cccr ¢ cc c crccccccc
S. piluliferum c ccccc ccc c cc c r crcrccecrcec
S. ringgoldianum c cc ccecr ¢ r c cr cc
S. siliquastrum cc cc ccer ¢ c r ccccccceccc
S. thunbergii ccc cccec cccr ccr rcccec cc c ccccccccec
Galaxaura fastigiata cc cc r rr c r rr
Acanthopeltis japonica c cc c c c r o r
Gelidium elegans ccc ccccr cccc ccr ccc cc c ccccccccec
G. japonicum c cc cc c cc c r
G. pacificum ccr c r
Prerocladia capillacea c cccecr ccc c cr ¢ r crrccccrec
Amphiroa dilatata c c ccrr ¢ cr r crccec r cc
Corallina pilulifera cc ccc cccc ¢ ccc cc c cccccrrcec
Gloiopeltis furcata ccc cccec cccc cc ccc cc c cccr cc
G. tenax [ c cc r PP2P?2? ? cec
Grateloupia filicina ccccc ccc cccc cc cccc cccc cccccecrccc
G. turuturu ccec cccc cc cccr cc ¢ cccr cc
Pachymeniopsis elliptica ¢ cc cccc c ccc ¢ c c rc r
Prionitis angusta c c ccr c r r c r cc
Gigartina intermedia c cc cccc cc ccc c c ccrrcrcrr
Gracilaria asiatica ccccec ccc cccc ccccccccec cceccc cccccecrccecec
Gymnogongrus paradoxus cccc cr cc ¢ r r
Plocamium telfairiae ccc cc cccc ¢ ccc ¢ r ccccccccc
Meristotheca papulosa c cc c r r c cr
Solieria pacifica c cccc r cr rrrcc ¢
Lomentaria catenata ccec ccc cccc cc ccc ¢ ccr crcec
Campylaephora hypnaeoides c c ccrr c ccc ¢ rrrrr cc
Ceramium kondoi ccecr ¢ c c crrcccecrr
Chondria crassicaulis c ccecr ¢ cc ¢ c rrrccrcc
Zostera marina cccec ccccc cccr ccc c ccceccec cceccceccecc

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



Marine benthic floras and their environmental conditions 297

Table 4. Five environmental factors for marine benthic floras in four inland
seas fully investigated and those in the Seto Inland Sea.

o

Coastal waters \?]nTF(ebc.: ) (%) C(ron?/?)" zll_“’)’ (k]r)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 I. 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 17.1 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).

Hy;3: 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

WT (°C)

Species Cl CODoy Hyj D Remarks

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

L-U L-U L U L U
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 (1) 2.4  S) on sandy bed also
Dictyosphaeria cavernosa 13- 20 25-29
Halicoryne wrightit 19- 20 28-28
Neomeris annulata 16- 20 27-29
Bryopsis plumosa 0- 19 18-28 131 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)
Cladosiphon 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 (1) 2.4
Scytosiphon lomentaria ~ —2- 20 16-28 13.1 2.2 (1) 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 angustata —-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
Myagropsis 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, H,;3, 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  Hyjs D Remarks
Feb. Aug. (%) (mgh)  (m) (km)
L-U L-U L Y L U

Sargassum piluliferum 5-16 20-27 16.5 1.3 1) .8
S. ringgoldianum 7-16 22-27 17.1 1.3 (©)) 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. thunbergii —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 16-27 (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
Prerocladia capillacea 2-19 20-28 16.8 1.3 1) 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)
Gloiopeltis furcata —2-19 16-28 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 yendot —2-7 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 astatica —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
Campylaephora hypnacoides —1-15 18-27 16.6 1.2 2.5 .4 S) on sargasso plants
Geramium kondot —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
Digenea simplex 16-20 27-29
Neorhodomela aculeata —2-8 16-25 (1)
Thalassia hemprichit 19-20 28-29 S) on coral reef and sand
Phyllospadix iwatensis —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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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.

Suto,

S.

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

A hed OH 13

rea searche Feb. Aug. ) (mg/]) (m) (km)
Off ITkata 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. 4-7 20-25 216.5 =1.2 =3 =0.4

power station,

Shiribeshi Pr. Obs. 5.1 21.1 18.5 0.7 8) 0.3
Off Nanao Est. 8-14 23-28 216.8 =1.2 225 =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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