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WGBSR TR E L, £ SRR, 78 s 4K
THAME K CREEBRTPEE) RN, SR (BEEHRBRERLES) BN
i, vl R B R E AR A IR S R AT AR ok . RIIAH, ME D B ST,
EBMBEET AR 5 MEREBE, )T IS TR IR 5758 B SRR
TRHF A AR SE R A B M DY, X MBS, BRAMAREE R IETE K R p Ryttt
B Monostroma, Ulva, Enteromorpha, Cladophora, Rhizoclonium, Ectocarpus, Hilden-
brandia, Lithophyllum, Lithothamnium, Antithamnion, Ceramium F Polysiphonia 25 12 /|~
i, FEER B A A 90 B, BB AR IE BT #H i MUE X R 510k FHETEE
HHAKRIATT LB, R E 1o
#1 WHENFEARESIEAFEFAERLERIXARALERR

Table 1. The marine algal flora of the Western Yellow Sea compared generically
with those of the Western North Pacific.

U RRRIE | g | TN V. KRZMGR | VI SR

L EANERA T REMRAEL| MO R
L. B4l 73 30 0.39 10
2. BREXRFILE 37 36 0.41 9
3. BPERFOIBEA 81 29 0.36 12
4. BRER AT 131 61 0.68 6
5. HABREILE 129 71 0.79 4
6. HAHEA L 163 69 0.77 5
8. AAMIERL 194 77 0.86 1
9. HARXPHEALT 155 75 0.83 2
10, HAK FEEREHT 235 72 0.80 3
14. RS 139 41 0.46 3
15. HagdbH 96 49 0.54 7
16. AT 123 34 0.38 11

Explanation for the Table 1 and 2.
{. Basic marine algal floras.
II. Comparison of the floras.
ITI. Number of non-cosmopolitan genera (Table 1) or number of macroscopic species (Table 2).
IV. Number of the genera (Table 1) or species (Table 2) common with the Western Yellow Sea
flora.
V. Similarity index of genera (Table 1) or species (Table 2) as compared with the Western Yellow
Sea flora.
V. Relative closeness of relationship witli the Western Yellow Sea flora.
1. Western Bering Sea; 2. Northern Ochotsk Sea; 3. Southeastern Ochotsk Sea; 4. Southwestern
Ochotsk Sea; 5. Northeastern Japan Sea; 6. Northwestern Japan Sea; 8. Southeastern Japan Sea;
9. Pacific Side of the Nouthern Japanese coast; 10. Pacific Side of the Southern Japanese coast;
14. Eastern East China Sea; 15. Northern South China Sea; 16. Southern South China Sea.

A LT UFH, AT E&EER RS A AR RRRBE YN H
A3 Fil B AR ZE R B A IR X 3R, 46 51 5 H AV AR ¥ A B AR EERdbdt,  dbT569
BRE KU TE f S I AT UL SR R A9 S AREE 0.5 DIk, RBITRREAM A
BYIA, FHUEAEAY, HAUETE g bR AR EM SR, T RRRMEEHR AR,
RAIA N Hea ok &, R R RA BT IR R , ST R R 5B ML R R
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Table 2. The marine algal flora of the Western Yellow Sea compared specifically
with those of the Western North Pacific.

IL. g%ﬁgt% L. ARXREZE (Iv. 5%mmnx| V- §§*§§?§ VI. 5 X ER X
L EAREX S BRI EF iy RE R R TS BB

1. A%iEER 191 30 0.18 10

2. BERRHEILE 169 37 0.22 9

3. BERTHREL 150 21 0.13 12

4. BERREEELN 302 84 0.51 6

5. BAHERIE 212 91 0.55 5

6. BAMAILE 413 96 0.58 4

8. AAMREEH 521 118 0.72 1

9. BAKPFHERILE 320 103 0.62 3

10. BARKRTBEARHE 540 104 0.63 2

14, FREEHRE 329 43 0.26 8

15. Fa@dbE 219 49 0.30 7

16. FIHYETE 377 28 0.17 11

M 2 FARXER T, HIEASBNERMRSHAEBMEFAATEENSMEEX R
FIAEFTREIR &, FhpatR e EoR &, SER TR R; SHBREEAE PR RA0%
Tt L, 5HALE X RO E R EIL AR E N BT,

ARYE B R AR LU 8 88, FREE T P RILl 5 &, T LA S SIE R SI R I RE R S
H AT H AR PR BN RXRBEY, #H5E S5 HABREHE RLEKXR
Ko

T PR ER AR X SR B HLBE 1k 4

BTG SRV e KR X T 2 O BE ML BTS2 3 3,

LRRS RN, ANERIR 5 KRR, 57 g R Ay
el B IRHE R AKCH IR A B IR S X pOiE e, F BRI R S, ARIBRZCHR, i
PHERF=BY Enteromorpha compressa, E. clathrata, E. intestinalis, E. prolifera F Ulva
lactuca % 5 FhFFA BRER B OEE, HELFEN, BEBTAEBRAME L M
S PR A BB, R 2 22 SR AT R FE R — B TR T b B A S e 2 — R B R ME e B A
BAEBEAERE R T, RFEBPIRT LBRTPEGDK 5 AP EOKEER, RIS RTE

1 8 TR E— E BB AR A R B B P B M ) T B I £ B IE B R, T
B TIZA AT AL SR A SRR RO ol , TR R RESC R B B LRT, RITELY

1) ShEZERFEHEE CEAX RS REERE—3hHRN,
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3 WHEIBAE 165 BRYFRaM B S HELE
Table 3, Phytogeographical groups of 165 macroscopic species of the Western Yellow Sea.

i # O O® T F '8 & B TS %(%)

Geographical elements Number of species Percentage of the total

L A B T 5 3.0

Cosmopolitan

IO RE A L )l 3 6 3.6

Boreal, Austral and Arctic

I 7, AL R B R R 18 10.9

Boreal, Austral and warm water

v, ﬁ\jbﬁ% a. kzF#&*mﬁg . 28 170
W Pacific and Atlantic

Boreal and| b, JbhkFE
Austral North and South Pacific

33 20.0

w
[*8)
o

V. JLH R AL ; 42

Boreal and Arcctic

s kTR "
N. Pacific and N. Atlantic

[«
Vi

b. LK EFE
Eastern and Western 9 5.

VAR 472k 23: % N. Pacific o 558
Boreal c. Ak R AR P A A

Continuous distribution on 1 0.6
N. Pacific

v

d-jhkzpﬁéﬁ{ﬂg 68 41.2
Western North Pacific )

VIL i fi 4 2.4

Miscellaneous

BB FI E R ok AL B,

AR YRR ATE YA BT XSO Ulothrix flacca, Urospora pe-
nicilliformis, Ectocarpus confervoides, E. siliculosus, Ralfsia verrucosa %l Peralonia dedilis
556 Th, IT i FEBIIR /b ARIESR LSRR M AR R , RATLEBER A T EMFEFILERT X
F B ThE TG 23~ 717 KE 1 B AL AR BB IR

3. B LB REBARERX RS BT XTh D 7E Enteromorpha linza, E. salina
var. polyclados, Cladophora flexuosa, Cl. hutckinsiae, Cl. fasicularis, Chaetomorpha acrea,
Bryopsis hypnoides, Sphacelaria furcigera, Colpomenia sinuosa, Dictyota dickotoma, D.
divaricata, Gelidium crinale, G. pusillum, Grateloupia filicina, Fosliella farinosa, Gracilaria
verrucosa, Champia parvula K Spyridia filamentosa <5 18 Fh, ARPEXEEPEMANSTHDL
%, BB N, B R LR AT R R A Th 2 HR AR I8, B8

4.8 EEHRERS SRRSO EESMARTE. LRrAEE, RS Al
W RAITIE,, ST HE AR, BT AR 2 9 A TR

(2) BFRTARFPEFR-KIGENFIAE Blidingia minima, B. micrococca, Ulva rigida,

Enteromorpha tubulosa, Chaetomorpha tortucsa, Cladophora gracilis, C. refracta, C. pellu-
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cida, Rhizoclonium riparium, Spongomorpha arcta, Bryopsis plumosa, Codium fragile,
Giffordia indica, Sorocarpus micromorus, Leathesia difformis, Punctaria latifolia, Petaloniu
zostericola, Scytosiphon lomentarius, Bangia fuscopurpurea, Porphyra umbilicalis, Corallina
officinalis, C. pilulifera, Antithamnion cruciatum, Callithamnion corymbosum, Pterosiphonia
pennata, Ceramium tenerrimum, Chondria succulenta R Laurencia obtusa 5 28 i, SxU¥&
ARED T AT T,

(b) EFIb R FETE BERIFE Dictyota ligula, Dilophus wilsonii, Solieria mollis, Dasya
villosa FI Symphyocladia marchantioides 5 Fl, b Solieria mollis 1 Dasya villosa 2
FEIL R PEERDTT , KR BB ERIRT H AW, AT—F a9 7Eese, bk FER
R HAAMNUNE B AEREEHEE AR EEENE, EEXPEANTIRNE
RS R, B—MASMHaRS, FIAPERT B AU 78 I8 FI 4R 5 5B A IR
B A B Y R R VB I B, AE R R PR TN 7 B R R B B B By "EAMFE L K2R
FERAF IR AT HR AT S VST SRV DR 5 AL AP P T B4R X R EMSE R B —
TR Xa

5. dtlﬂﬁﬁdtﬂ’tﬁ{%ﬁﬁ' }%?iﬂiﬂﬁszﬂ@ﬁ Desmarestia viridis, Punctaria plan-
taginea, Dictyosiphon foeniculaceus, Chorda filum, Agarum cribrosum, Polysiphonia
urceolata ¥ Rhodomela confervoides S 7 F, MIFHRNHEEL, MM N, KB LI
W AE T E A B Ib AR

6. EBETRRRY  HHASMEORRE, AR HUT 4 Fs:

(a) ﬁﬁﬂ::lbirzﬁﬁﬁﬂl:lticﬁﬁéﬂﬁﬁﬁ Monostroma arcticum, Cladophora albida,
C. crystallina, C. flexuosa, Giffordia ovata, Halothrix Ilumbricalis, Eudesme virescens,
Bonnemaisonia nootkuna, Glojosipkonia capillaris, Amphiroa rigida, Lithophyllum corallina,
Lithothamnium lenormandii, Gigartina teedii Rl Chondria tenuissima %5 14 Fh, Monost-
roma arcticum FETOREAALY , ERTE X SR FI RS0, B AL fa ks, meadt
I BB AL T AR P A PR 52 SO0 R i A — 3 o, B KT SRR, KRS T IR E
PR BRI, STEMEPE B |, HKRARBTIRE R, X Fagnns
47, AR SR S IR AR S TR, HMM2EIRT Giffordia ovata, Lithophyllum
corallina, Amphiroa rigida, Gigartina teedii ¥ Chondria tenuissima W =T IR EETH BEF
KREFEFRTTBE RS, A BIE R DA T AL R B FIb A T 2 4 78 7 RO 2%

(b) A TAATEEFRTR RATIH Monostroma zostericola, Sphacelaria subfusca,
Leathesia nana, Colpomenia bullosa, Amphiroa zonata, Gracilaria textorii, Gigartina inte-
rmedia, Lomentaria hakodatensis ¥ Spermothamnion snyderaec 9 T, EEFhEALIL AL
FEIRTA R BRI AT R SE AR R, KAk T LA #Y 5 1248, ArfhERRTLrm,
31 Monostroma zostericola, "EAEALATFET B , AT THELAT 5 B B RN SR IE,
HARILIEE 7R B, A M LS FI R E M3 1y B P A BR T RSk, e
FARABREINRENERE, LR NSHETBHESENFEEE, TRECRETERE
AL — B UG do 7= A FhU (B H A 52K 22 58 R PREED, 1E B A, 3K — T R A
ACBBIMAEIL AFESR B, B AL R R R T (British Columbia) 7835 i



2 8 G2 KIEH: FWETITEERERE AT 1L 157

Fljids JB YU A4 & 4 B2 (Monterey )1, A RO 5 [RTvh #8040 Leathesia nana, "EFEIL A
HTERRTRENT B, (£ 2R BRI T-25 E A R (Oregon) Z nF) 78 Jé W A9z B2 #1751
W/ (Carpinteria), 75— Sfpa O M TERMEX M, 40 Amphiroa zonata TEIREFHUE H—
Fh > R 18 B A R BT AN AP 8 e 3, TR EE 4R R 11 A2 B IS R B8 DT
B R R IEF#1E (Santa Catalina L)ZJEE /R, B TX KT Lomentaria hako-
datensis AL JE ST TGP 3) TR, T AP BT B AU, HAAKZPEe el  Hh#5R
FRIPERERS K B B i , 4% B AR IR T IRE B YE A 15 AR R UIE A S5 (Isla. Guadalupe)
BEHGEIINZGP,  Gigartina intermedia F1 Spermothamnion snyderae WI5-T5 1570 4L
ERE, HTEW Colpomenia bullosa TEILRPTELR BETHIRTT, AbIBFTHIET Ay
R, E R TR R S WA THET ERZSAD B, ErSARE T HA
A, TIEREBZS RATHE. LUBIFIER Sphacelaria subfusca, EAEIL AT HE
BB A T EE IR SR AR, T RNE A REREME M. Wk, Gracilaria
textorii TEIL RFEEFEOAMEF LT HEARRBSETHNER B, E. C. 3unosa,
Weber van Bosse Fl May & AE4BUiRkEAMIT oM@ E OB S E/RERY, FIE
FRTE AR ), s SRKAAASIER AR, B SHAG TR R 48 i R iR 27,
TR BRI, REAMMNRRETRERE, BEFREZIRA G HAEEH
T 3 KRZPPE AR BRI TE B YL 4 B , InF % JB T2 B R hnhr df SR B B b A AT L &,

(¢) JbAZEPELRTE M B AT H Gloiopeltis furcata 1T, Redb RIASFELTF )
Fh A FAT 4 B B B A A A M RO T L AL A EE T B AR, BB R AL, IER R
po -7 sz , RBIZEE IR,

(d) AAFRIRT AT Ha It A 68 Fi, Hrh @ HE T HIgME EF6 8 DA,
5% 8 MFEFP R E2EERTIELN 5% , i G BIR/N, 4R, 455 &R Z KN
PN Ry = i TR Lo = Ml e AN S B

AFE 3T AR, TER T B ER K R A BB R A b UL R 5 EBA 45 H Fhi
£, 2R 41.2% , EATERMBAOEER S, BT HEBEEN 8 DarAaM
F , FoAth BT AE JL AP EETE SR TS LR 4

4 FH, X 5 EERWIA ST, B LB AP AR H A H A E kR
EPERS R , AR (24 T, 5 40 %) WA THESVER FE TS, WIEH/KL AT,
HEWHRWHE R Y SEE A RENEY, EMERFAET A 115 XEHTA
L EEHEEEX RBEEREA L, FEERAUE BTN, BB BLFEET
H A7 B 2h . AT 3 A i b e S L MR R T R e REM SRR, BRMYE
FREES B AP 5 5 v 7 BREK TR A6 RAE R aR (B R R, BN B RIC AR Y)
o

sk BB AZE LT ER4S ATl AR YE B IE H A8 R B A& R P EAS AT, HERE
PIEATREFSEM K, SRMFER RPERERNSA R EKEDR, THIBHANR
Jb SRR, JLERRSEAY AT b GRSl B A (P LIS B AR AL BRI H ARk

2) B E B FR3, ot AR T Y JLIRHTSE”  RIFU AR o
3) PHATA 5 SRR,
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FERILES, At A H BB RE ARG . I, XA 08, FEMES AR
e H A (T B AR )M B AP ERFH, AMNESMBREENHOERES
HEIAB IR, FA R TR AR, EM—AROATE H A8 2 H A KT E R,
AL ] BAAH R R ERE K R U P B HE, A1 R R H AR R ER, 7] Bk, (B
FBARET AL EE, Bprh Bl TR, AR I A R K Il T

1. dbERFh2 R 5, INA Laminaria japonica, Dumontia simplex, Gloiopeltis capillaris Kl
Polysiphonia morrowii % 4 T T, RIF A& it Ha4E A H 2R R ER R 2,
AR T HAERHAKPERERESSE, MM IEEXRAEILRA S E, FHE
WU B, Laminaria japonice 7\ H A5 |3ER, B AT ELAERESL NS B ARA%5E, (-t
o RIE B A TRFER =, R AANRNRIP T AREZER, Dumontia simplex T3,
BB S AR TIEEENIRESMUEEENEILRE, ERMAMEKEE NN
FREE, Gloiopeliis capillaris 5T B AR KPEEEE IR Polysiphonia morrowii .53 75 B
H AR, B MRS HE Bk A 61,

2. FEFhRIE L, B Ulvae pertusa, Codium divaricatum, Papenfussiella kurome,

Sphaerotrichia firma, Dictyopteris divaricata, Ecklonia Zurome, Undaria pinnatifida, Cysto-

phyllum caespitosum, Sargassum micracanthum, S. kjellmanianum, S. pallidum, Porphyra
tenera, P. yezoensis, Helminthocladia yendoana, Nemalion kelmintkoides var. vermiculare,
Gelidium vagum, Hyalosiphonia caespitasa, Tsengia nakamurae, Grateloupia turuturu,
Chrysymenia wrightii, Ceramium japonicum, C. boydenii, C. kondoi, Campylaephora kyp-
naeoides, Acrosorium yendoi, Microcladia elegans, Phycodrys radicosa, Ardissonula regularis,
Heterosiphonia japonica, Symphyocladia latiuscula, Polysiphonia japonica, Laurencia capitu-
liformis, L. intermedia, L. nipponica, L. okamurai %% 35 Ffi, SXEEFRELTFLIRHAT
A JUAKEL, AT R IRT B AW AR i T (F) H A KT ¥E 5o 88, G180 Cystophyllum
caespitosum, Tsengia nakamurae, Ardissonula regularis K Laurencia intermedia, “HYEEFh
KSR BT Lt BRI LIS, FHdbAAE B AKFE RIS B X R
EFE8, BI#n Codium divaricatum, Sphaerotrichia firma, Undaria pinnatifida, Sargassum
pallidum: - -« - o HEFAEmEESAREEILEN, Hr-aRlnEaSR e, ¥l
Ulva pertusa, Sargassum RKjellmanianum, Porphyra tenera, Nemalion helminthoides var.
vermiculare ¥ Helminthocladia yendoana, Foid Ulva pertusa E R T HUEHETE, X &
BRZ XN X TS EFEE S, F, HAWRZR-ELARSSHAR g
Ulva lactucay 2,447 30 454K LART, B2 3% SROVERRS SN Collins F1 Howe A
HEMEREBREERIUE U, lactuca —FA#E, WERMOTFAEHLE, U. lactuca 13
WIS ERES R, T U. pertwse AW IS ML FIUEEERIIBIMN S o Porphyra
tenera T B YR, HARKPTHR, K, REATSNEEILE, AMESEIENSTE
WAL TR R K, B RN, BB IS B R S A AMIE/ARE (B, 137°—
138°, N. 54°—56° )t AT 0T, AR BERMAV SR, APt T E ek, e
HERBIENKRSTT BEBABL AR, XML TFKTEEM, ik, RAREERT
ERERIFL R FTRE R M A KA e Ho  Ecklonia kurome J&T H AKZPEE R
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FHAWRES, TR THRERS . ERENT REmEIBMpELBib it imims g, A
B B, AR b AR R Mk,

R ESFPE MR, MG HEIHE A 2 B RBRT H AU ¥ V570 SR A9 fil
%o HAW—TPZE Cystophyllum caespitosum, RAJ~T HAARMHAWEEQART, BEE
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Fig. 1. Map of Western North Pacific coasts showing distribution of the five endemic
genera of Western North Pacific.
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AN ANALYTICAL STUDY OF THE MARINE ALGAL FLORA
OF THE WESTERN YELLOW SEA COAST
II. PHYTOGEOGRAPHICAL NATURE OF THE FLORA

C. K. Tsenc anp C. F. Cuanc

(Institute of Oceanology, Academia Sinica)

(AssTRACT)

The marine algal flora of the Western Yellow Sea coast has been compared with
those of the neighboring regions on different bases.

1. First of all, the comparision has been made on the bases of both generic and
specific similarity indices. The similarity index of twa floras as defined by Szymkiewicz
is represented by a numeral obtained by dividing the number of non-cosmopolitan genera
(or species) common to both floras by the number of non-cosmopolitan genera of the
poorer flora, i.e. the one with lesser number of genera; when the similarity index is 0.50
or more, the two floras involved are tegarded as being closely related to each other.
Comparision made on this basis shows that the marine flora of the Western Yellow Sea
coast is closely related to those of the Japan Sea and the Japanese Pacific coast, espe-
cially that of the Southeastern Japan Sea coast. Relationship of this flora with those of
the Southwestern QOchotsk Sea and of the South China coast has also been noted.

2. Components of the Western Yellow Sea coast marine algal flora have been
grouped on the basis of their phytogeographical nature. Of the 165 macroscopic species,
91 or about 55.2%, are of boreal nature. The remaining species are of various nature,
of which 43 species, amounting to 26.1%, are boreal-austral, of the others being boreal-
arctic and boreal-austral-warm water species. It is evident that practically all species are
boreal or boreal-mixed in nature. Hence it is suggested that the algal flora of the Wes-
tern Yellow Sea coast belong to the Boreal floras.

3. Sixty eight species are endemic to the Western North Pacific. Beside 8 species
which are so far endemic to the Western Yellow Sea coast, the remaining 60 species have
been analyzed on the basis of their distribution in this vast area.

These species are all found in the Japan Sea and in accordance with their distribu-
tion in this and neighboring regions, may be divided into 3 groups. The northern group
consists of only 4 species, which are mainly distributed in the northern coasts of the
Japan Sea and Pacific Japan, extending to as far as the northern Ochotsk Sea or even
Western Bering Sea. On the China coast these are found only in Western Yellow Sea,
principally on the North Yellow Sea coasts. The southern group consists of 21 species
which are mainly distributed on the southern coasts of the Japan Sea and Pacific Japan,
extending southward to the northern islands of the Riukiu Islands or even the southern
parts of the South China Sea. On the China coast, many of these species are distributed
southward to the East China Sea and South China Sea coasts. ‘The remaining 35 species
are intermediate in nature, constituting the central group, which are mostly found within
the Japan Sea, some extending to the Japanese Pacific coast and the southwestern
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Ochotsk Sea, the floristic nature of which is more related to that of the Japan Sea than
that of the northern and southeastetn Ochostsk Sea. Thus the close relationship between
the marine flora of the Western Yellow Sea coast and that of the Japan Sea coast is
herewith further revealed. It is of interest to note that these species, endemic to the
Western North Pacific, with very few exceptions, are not found in the central and southern
Riukiu Islands and Taiwan, indicating their different floristic nature.

4. The distribution of 4 species is worth mentioning. The occurrence of Cystophyi-
lum caespitosum and Tsengia nakamurae is so far restricted to the Western Yellow Sea
and Japan Sea coasts. Two boreal-austral species, namely Solieria mollis and Dasya
villosa are also found, in the northern Pacific, only in Western Yellow Sea and the Japan
Sea. This strengthens our belief that the marine flora of the Western Yellow Sea coast
and that of the Japan Sea coast are very closely related to each other.

5. Five genera, namely, Undaria, Tsengia, Hyalosiphonia, Campylaephora and Ardis-
sonula which are endemic to the western north Pacific, are also represented in the Western
Yellow Sea algal flora. The genus Undariz is not a native of the Western Yellow Sea,
being introduced from Cheju-do, south Kotea in the late thirtieths; it is represented, how-
ever, in Chekiang and north Fukien flora by M. pinnatifida. The two species of Campy-
laephora are represented in the flora of the Westetn Yellow Sea coast and that of the
northern coast of South China Sea, each region with a single species. The remaining
three genera are so far found only in the Western Yellow Sea coast; however, we shall
not be surprised if their occurrence extends to the other parts of the China coast.

6. All evidences point out the close relationship between the flora of Western
Yellow Sea and those of the Japan Sea, especially its southeastern part and to a lesser
extent, those of Japanese Pacific coast, especially its northern part. Since the marine
flora of the Western East China Sea coast and that of the northern South China Sea coast
are still imperfectly Known, it is as yet too early to clarify the actual relationship be-
tween these floras and that of the Western Yellow Sea coast, although evidences do exist
of their being quite closely related to each other.

In the Ekman system of marine zoogeographical regionation, the marine fauna of
the western East China Sea and the northern South China sea coasts belongs to the Indo-
Malay subregion and that of southern Japanese Pacific coast forms the Subtropical Japan-
ese Subregion, both belonging to the Indo-west Pacific region of the warm water fauna.
With regards to the regionation of the marine floras, the first author of this paper has
followed Ekman’s system with some modifications, one of which is to broaden the sub-
tropical Japanese subregion to include the marine flora of western East China Sea and
northern South China Sea coasts as well as that of southeastern and probably also south-
western parts of the Japan Sea, naming this vast area the Sino-Japanese subtropical sub-
region. In this system, the marine flora of the northeastern and northwestern Japan Sea,
that of the northern Japanese Pacific coast and that of the Western Yellow Sea are
grouped together into a flora of subtegional rank, the western Asiatic subregion of the
Boreal Pacific region of the Boreal Floras. As a result of the present study, the question
has atisen, whether it is advisable to separate the marine floras of the China coast, the
Japan Sea coasts, and the Japanese Pacific coast into a northern flota belonging to the
Boreal Flora and a southern flora belonging to the warm water Flora. It is true, the
northern and southern parts of these coasts are washed by different oceanic currents,
resulting in the predominance of temperate, especially cold temperate elements in the
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northern flora and of warm temperate and subtropical elements in the southern flora. But
they seem to be more closely related with each other than we have believed formerly, as
represented by their common characteristics revealed by the present study. Differences
between the northern and the southern marine floras do exist but such differences do not
appear to be of the highest rank, probably not even of the rank of a region. Solution of
this problem must wait until further studies based upon more abundant materials of the
various floras involved.



