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Enteromorpha intestinalis, Ulva pertusa, U. liﬁza, Monostroma angicava, Rhizoclonium
riparium, Urospora penicillifo};ni:, Bryopsz:: kypnoides, Codium fr;zgile, Sphacelaria sub-
fusca, Leathesia difformis, Sp)zaerotr;chia firma, Nemacystus decipiens, Desmarestia viridis,
Punctarz'a iatifolia, P. plantaginea, Scytosipﬁon lomentarius, Colpomenia sinuosa, Petalonic
debilis, Chorda filum, Laminaria japonica, Undaria pinnatifida, Dictyota indica, Dictyo-
preris divaricata, Padina crassa, Sargassum pallidum, S. thunbergii, S. kjellmanianum,
Porphyra yezoensis, Gelidium amansii, Gloiopelti? furcata, Corallina officinalis, Gratelou-
pia filicina, Halymenia sinensis, Gracilaria wverrucosa, Gymnogongrus flabelliformis,
Ceramium ;{ondoi, Polysiphonia  japonica, P. wurceolata, Symphyocladia latiuscula,
Chondria tenuissima, Laurencia intermedia,

2. JJRME29 1

Enteromorpha compressa, E. prolifera, Chactomorpha aerea, Ralfsia verrucosa, Halo-
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thrix lumbricalis, Eudesme vzrescens, chtyaszplzon foenzculaceus, Porphyra tenera, Nema-
lion helminthoides var. vermzculare, Caulaczmt/ms okamumz, Gelidium divaricatum, G.
crinale, Pterocladia tenuis, Hyalo;zphopza caespztam, Amphiroa zonata, Corallina ?iluli—
fera, Nemastoma nal{améme, Gracilaria teﬁxta\rii, - Plocamium telfairiae, Solieria mollis, .,
Chrysymenia wrig}itii, Lomentaria hakodatensis, Champia parvula, Ceramium boydenii,
Camypylaephora lzypnaeozdes, Dasya vzllosa, Heteroszplzoma ‘japonica, Acrosorium yenzioz,
Polysiphonia morrowiio - ‘

3. FBRFE 14 fh

Enteromorp/za :pzralrs, Colpomema bullosa, Pelveua szlzquo_m, Cystop/zyllum caespi-
tosum, Sargassum /zornerz, S. siliquastrum, .S. fusiforme, S. slzantungemz:, Parp/zyra
marginata, P. umbilicalis, Dumontia simplex, Carpopeltis affinis, Chondrus stnensis,
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81 FEENZ 1898—1948 EMNFHRERIEER"
Table 1. Average surface sea water temperature in Jiaozhou (Kiaochow) Bay,
Qingdao (Tsingtao) (1898—1948)

N B. RTHNEEE (°C) A B. REMKEE (C)

A | crum | paE | Eas A | cawm | paE E.5%
1 2.7 1.7 | - 40 7 24.0 21.8 25.8
2 2.2 1.3 3.0 S8 26.5 26.1 27.0
3 4.9 3.0 6.6 9 24.2 22.1 25.7
4 9.2 6.9 11.7 10 19.3 16.6 | 2.8
5 14.5 . 21241 .17 11 13.1 10.2 16.5
6 19.6 17.4 22.0 12 6.9 | 4.5 9.9

* REFTSTRREEHHFREANEN, 1918 £,
Explanation for Table 1.
A=Month; B=Surface sea water temperature; C=Average; D=Minimum;
E=Maximum.

- |2 KF 19591960 FFHRERFKBEER" ,
Table 2, Average surface sea water temperature in Dalian (Dairen) (1959—1960)

A - B. RE#AEE (C) AL B. REHAEE (°C)
BB | cxum | pme | Egs | AP | com | DaE | EEs
1 2.4 1.0 5.6 7 21.3 19.0 25.0
2 2.0 1.0 4.0 g8 | 251 24.0 27.0
3 3.6 1.0 6.0 9 22.7 21.0 25.0
4 7.1 3.0 9.0 10 18.6 15.0 21.0
5 12.9 . 9.0 17.0 11 11.1 7.0 . 16.0
6 17.6 15.0 . 20.0 12 7.9 5.0 10.2

¥ RAREHET T E A AR A AR WA AR, Joh 2— 11 A R 1959 SERER4GKE
U, 12—1 B A 1959—1960 Le kMR GOk A RIS,
Explanation for the Table 2. )
A=Month; B=Surface sea water temperature; C==Average; D=Minimuin;

E=Maximum.

35— BB TR e B T M A S L, U AR KB BRI AE 10— 11 B R, FREIHEEE
R EARER, T RART 0—12 MR, X 2 EMIAERN B, XA, 10—11 f
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X REYIR B M EL RO RIAY , TGS JB TR BT, T DA TR 148 A 5 B e B T TR U M
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AUEE 17.5°CE T, ANSH 435 8 _BAGIR IR W BY 24 50 o0 o [7) B2 AL HE , BIH 4228 MR 1K
B—ThIEHr IS, TSR RARBH Y, B4R, EMRETR—r T, B R E
BF— BB, TMTEA P A A X B M ST Y BB B 251078 Bl R A 1l
VeI R T T AR e EUROARYE . H ST ST B A 2k 0 | A TSE IR, AR IAE
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%, EE PR BRI RE AU AR TR R, Rk 5E—RB IR, £ K
B TN S, T AETEN BURIR T AR BRI M — AN B, ARIBFRE R, XK
Z%H‘Jé‘cﬁﬁﬁiﬁﬁﬁdtz%?ﬁﬂ@éh& AFEE RN, PIRALEE (Rhizoclonium riparium) Fi

%M (Lomentaria hakodatensis) %, SRR mp BTN ATEN NG R Bk, Rk
B S 2 B A , A 5 LTI 341, BRI T PT DA A 2k | SR oI , JE S 28 (Pelveria
siliquosa) BIZKIEHN 4—6 B, AFER AN 5—10 B, Bk 5—6 BAIRNBaLEK &
FESERET, XN R KERREIR T BRI M, it T2 Ve B 4 e 0 RS B
WA SLFEIN o SIS, A RN A TR SR B, BRI BI R AT LA
o X RXAUBPEAQLEIC AL THE IR, TRV FATE TR B —— 4R K B HA R A T B 7K
BT EERCRE; B, XAFHERE TR B LK R IGIEE , R4
A BB A A ST BE B AR AR A" JE R FT ASLHA PO MY, 140, 358U (Hyalosi-
phonia caespitosa) B LEK BEINEBAIE RN 4—5 B, /KBEIER 6.9—17.1°C, I 11.9°C,
ML TEN#28 6—7 B, KBIETER 17.4—25.8°C, ¥ 21.8°C, XF/ M HIBZEK
EH 16.9°C, BfR15 4 KA WHIRI /KR BTEE (17.1°C) 7 0.2°C 9% R, BF U X £
REFR B EAKE BT 2. BR, ML 16.9°C R 4K ATHERAKE
il , T4 B e KR I HE N BRIR A P, WARAEN, SLRBFAEBBFAN, K
FeiE (Colpomenia bullosa) Foicil—EEfhst BTk —K A, '

ST R A K A TN B IR, XX S MU AR B M PR AORA 2 , TR BLA
BN IR R TR A | AETBSE IR AR, S A — i, SHEESR AR M
SCH BRRIEIE , RATBIEEMBMER—XE, AR BAEK 4AMERAFBEN
KRB E EFIREE R, b PHE B AR B X — R MR T, BFEX—2
i, A — S, EAMTA A Jen IAN AT 3 T LA B BRI , R BT IRE A9 KRR
RHA B, BN, (Petalonia debilis)MILEFKEIIA 11—12 B, XIS
7KiE. 10°C, T ATER I 4 A, FHKIRR 9.2°C, HE2EMREIR, B bk, RIATEXHhHIEEE
9 Y |

ﬁﬁﬂﬁiﬁﬁ&ﬁﬁ?%ﬁ%ﬁ??ﬁ%%ﬂ*&F?ﬁ@%ﬁ%ﬂ%FWTE‘

1) HEE 2%, ki, RkIk REER.
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#3 - REENAREEASMARER, SRR '
Table 3. Periods of growth, of best growth and of reproduction for-the dominant
species in the Western Yellow Sea coastal region

NP Bk | CEREM ey | SESER) wa
B . Bt E.ykz(@éi;i@ﬁ (B) Y jE3
Enteromorpha intestinalis 1—12% . 3—6 12.5 1—12 12.5 CcT
Ulya pertusa 1—12% 4—6 14.4 4—9 " 14.4 CT
U. linza : 9—7 5—6 17.1 3—7 17.1 wWT
Monostroma angicava 11—5. 3—4 7.1 1—5 7.1 LB
Rhizoclonium riparium . . 1—10 4—6 14.4 6 19.6 wT
Urospora penicilliformis 2—7 3—4 7.1 3—7 7.1 LB
Bryopsis hynoides 1—12¢ | 10—12 13.1 | 11—l 13.1 cT
Codium fragile 1—12* 10—11 16.2 9—12 ~16.2 WT
Sphacclaria subfusca i 1—12* 9—11 18.9 1—12 18.9 wWT
Leathesia difformis 3—9 4—6 14.4 5—7 17.1, WT
Sphacrotrichia firma = - 5—2 9—11 18.9 7—12 - 18.9 wT
Nemacystus decipiens 4—7 6—7 | 21.8 6—7 21.8 ST
Desmarestia viridis 2—8 3—4 7.1 : 6 "13.4 CcT
Puncraria latifolia | 12—=7 | 4=5 11.9 5—6 14.5 cT
P. plantaginea 2—7 3— 7| T 7.1 6—7(6)%" 13.4 CcT
" Scytosiphon lomentarius L 11—7 4—6 14.4 1—7(5—6)  17.1 WT
Colpomenia sinuosa S 1-—-12% 4—5 11.9 4—5;10 15.6 WT
‘Petalonia debilis 10—4 11—12 10.0 4 10.0 CcT
Chorda filum ; 3—10 4—6 14.4 5—8 17.1 wT
Lamiﬂ‘aria faponica - - 1—12% 3—4 | (7%};%5)” 21_6‘753?65*1‘1 ‘12.3 cT
Undaria pinnesifida 10—7 4—5 (11.91:‘;‘i;.5)# (17?1—;%),, 15.3 WT
Dictyota indica 6—12 8—10] 233 | 7—1 23.3 ST
Dictyopieris divaricata 1—12% - | 5—7 19.4 6—9 T o218 ST
Padina crassa 6—11 - | 8—10| 23.3 7—11 233 ST
Sargassum pallidum 1—12% 9—11 18.9 9—12 18.9 wT
S. thunbergii 1—12% 5—6 17.1 6—10 19.6 WwWT
S. kjellmanianum 1—12% 5—6 17.1 6—8 19.6 WT
Porphyra yezoensis 11—6 23 '(3%;';;0),, (1172.;%% 11.2 cT
Gelidium amansii  * 1—12* | 5—7 19.4 4—1 19.4 wT
Gloiopeltis furcata 1—12% 5—6 17.1 4—7 17.1 wWT
Coralline officinalis ' . 1—12% 9—10 21.8 4—5;9~—11 21.8 ST
Grateloupia filicina 1—12% 9—11 18.9 6—1 18.9 wT
Halymenia sinensis 1—12% 10—12 13.1 7—12 13.1 CT
Gracilaria verrucosa S 1—12% 5—6 17.1 1—12 17.1 WT
Gymnogongrus flabelliformis 1—12%, 9—11 18.9 1—12 18.9 WT
Ceramium kondos ' 1—12% 4—6 14.4 4—12 14.4 CT
Polysiphonia japonica 1—12* 9—11 18.9 6—12 18.9 wT
P. nrceolata .. 11—5 3—4 7.1 $2—35 7.1 -LB
Symphyocladia latiuscula 1—12% 5—6 17.1 1—12 17.1 wT
Chondria tenuissima 1—12% 10—11 16.2 4—12 16.2 wWT
Laurencia intermedia 1—12% 911 18.9 . 8—12 ©18.9 WwT
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& 3—5 #4988 Explanations for Tables 3—5.

A=Species; B=Period of growth (m months) C=Period of best growth; D=Mon£h; E=Average

sea water temperature(°C); F=Period of reproduction (inmonths); G=Representatative value
for the optimal growth and reproductive. temperature(® C); H=Temperature nature.

LB=1F4E# Lower boreal; CT=8# Cold temperate; WT=E£##f Warm temperate; ST =¥

Subtropical.

X =% Period of best reproductive activity.
#=TERMA N — I EFE R R e FH) BBy st A 7S, '—'ﬁ?yjﬁ“ﬂtﬁ‘ (ELF4) BrEgay

E¥mAMEE R, The first figure in the parenthesis is the favorable growth or reproductive
temperature of the leafy, sporophytic stage and the second is that of the filamentous, gameto-
phytic stage.

K Mg Eﬁ%%%%%;ﬁﬁﬁ#%iiﬁ%ﬂ%‘iﬁﬁo Average favorable reproductive temperature of the

Porphyra Conchocelis stage, as obtained by experimental studies.

* 1127 REREF 12 A BOHRRBUR A, F R R MR R M TF I FIFEE A A 1 lZ]Jlt RSB

—R A8, A B 4EL4 R, “1—12” significs that specimens have been collected in January, December
as well as in the intervening months, not necessarily carrying the idea that growth of the par-
ticular species  starts in ]anuary and - ends in December, thus, such algae may be annuals
or perennials.’

%4 ﬁiﬁﬁ&uiﬁ#fﬁiﬁ@Eﬁ?&aﬁi&\ii&ﬁ?‘eﬂﬂiﬁﬁﬂﬁﬁi

Table 4. Periods of growth, of best growth and of reproduction for the common

species in the Western Yellow Sea coastal region

AR % Boghty | CEREM e pmp | GERAE )| u
(B |p. gp BRETEE — (A) oy | BEEL
: - B3 ()

Enteromorpha compressa 1—12* 5—7 19.4 1—12 19.4. wT
E. prolifera 1—12% 36 12.1 5—12 17.1. wT
Chaetomorpha aerea 1—12% 5--7 - 19.4 6—10 21.8 ST
‘Ralfsia verrucosa 1—12% 11—12 10.0 11 13.1 CT
Halothrix lumbricalis 17 4—5 - 11.9 3—6 11.9 CT
Eudesme virescens 1—7 4 9.2 3—5 9.2 LB
Dictyosiphon foeniculaceus 2—7 3—5 9.5 . 5—6 14.5 CT
Porphyra tenera 11—5 - 2—3 (312 30)# (117275—%)5.4 11.2 CT

Nemalion lzelmmtl:otde.f var. ;
vermiculare . 49 5—7 19.4 7—9 24.0 ST
Caulacanthus okamurai 5--1 6—7 21.8 7_7'(9c(yr§); 24.0 ST
Gelidinm divaricarum 1—12¢ | 6—7 2.8 | TN 240 ST
G. crinale 1—12* 9—10 21.8 7—12(ts) 21.8 ST
Prerocladia tenuis 1—12* 9—10 21.8 ;_110(5:2/,) 21.8 ST
- Hyalasiphonia caespitosa 1—7 4—3 11.9 6—7 16.9 WT
Amphiroa zonata 1—12% 9—10 | * 21.8 8—11 21.8 ST
Corallina pululifera 6—12 8—10 23.0 9—11 21.7 ST
Nemastoma nakamurae 7—12 10 ' 19.3 190__-11]2(53:) 19.3 wWT
Gracilaria textorii 1—12% | 10—11 16.2 ;:]i]é((::s)?)’ 16.2 WwT
_ Plocamium telfairiac 1—12* | 10—11 16.2 12—1(1s) 10.5 cT
Solieria mollis 6—2 9—10| 21.8 ;:}g‘(sc)y) 21.8 ST
Chrysymenia wrightii ‘ 1—12% — 6—7(19); . ST

ysy g ‘ 1—12% " | 5—7 19.4 6,7,12(cy) 21.8
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(R
NP ] i LR L s v 7
. E. 7k o :
D. B,ﬁ} 7kﬁ.é]§ LJﬁE (B) ( C) ﬁg‘&ﬁ
Lomentaria hakodatensis 1—12* 6 19.6 6—10 19.6 wWT
Champia parvula 5—12 | 6—7 21.8 g(:;g(“); 24,0 ST
Ceramium boydenii 1—12* 5—6 17.1 6—11 19.6 wT
Campylaephora hypnaeoides 1—12* 5—7 19.4 8(ts);9¢(cy) | - 21.2 ST
Dasya villosa 6—12 10 19.3 g:i‘l’%‘c?) 19.3 WT
Heterosiphonia japonica 1—12% 4—5 11.9 iZ—(csygt(sl)l’—s-,lg’; 11.0 CT
Acrosorium yendoi 1—12% 9—11 18.9 - 7=2 18.9 WT
Polysiphonia morrowii 2—7 4—5 11.9 4—6 11.9 CT

O cy= FEER Cystocarp; ts=l2§]ﬁ-}§¥fg Tetraspprangium.
AR R HAUE TG A B RSO R A BE AT 5 TR T- B8 BT W R e 0 =

When the reproductive period is not followed by the above abbreviations, both cystocarps and

tetrasporangia of the particular red alga have appeared in this period.

RS RREHLERDRAENE K, & LRGN GR
Table 5. Periods of growth, of best growth and of reproduction for the locally

abundant species in the Western Yellow Sea coastal region

~ e C. &R o | G- A
AmR B'E(i){;gm E. GRS " ﬁﬁgm B
' D. A7) )

. Enteromorpha spiralis 1—6 5 14.5 5—6 14.5
Colpomenia bullosa 2—6- 3—4 7.1 5 10.8
Pelvetia siliquosa 1—12* 4—6. 12.5¢ 5—10 15.3
Cystophyllum caespitosum 1—12* 4—5 10.0% - 6 13.8
Sargassum horneri 1—12% 5—6 15.3% 6—7 17.6
S. siliquastrum 1—12* 5—6 15.3F 6—7 17.6
S. lusiforme 1—12% 5—6. 17.1 ° 5—7 17.1
S. shantungensis 1—12* 5—7 19.6 7—10 24.0

' . 13.6 - 1—5
Porphyra marginata 11—5 3—4 (7.1:20)% (22°C)x 14.0
s s 13.6 2—4
P. umbilicalis - 11—5 3—4 (7'\1;20)“ (8c)% 10.6
Dumontia simplex 10—6 3—4 5.4% 4?(i§‘)5); 9.2
Carpopeliis affinis 1—12% 9—1I1 18.9 9—1 18.9
Chondrus sinensis 1—12* | 5—7 19.6 ;:}z(g)‘f))’ 13.2
Rhodemela confervoides 9—6 4—5 10.0% 5—6 12.9
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£6 HEEHBHEFERRARMALOREEHGRETR
~Table 6. Temperature nature of the representative species of the Western Yellow
Sea slgal flora

‘ CO. ¥ikBERE TE. AR WA, BARERR
A BB B R UB. | LB. CT. WT. ST. TR.
| IR VR | mEH | TR i
B. # ¥ 0 5 25 36 18 0
C. HEHMNES(%) 0 6 30 43 21 0
B. Fh # ‘ 5 ) 61 18
., C. ST 5 (%) 6 ' 73 21

Explanation: . .
A=Temperature nature; B=Number of species; C=Percentage of the total number of species;
CO=Cold water species; TE='femperate water species; WA=Warm water species; UB=Upper
Boreal; LB=Lower Boreal; CT=Cold Temperate; WT=Warm Temperate; ST=Subtropical;
TR= Troplcal
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K RE EYERAIHRIE G B kB T, W, EREEKRE R R
T HHER, b —ERASWERS BEK, Wik, BEIWEN, ik, REF
FERE3R B A, TRATEN AW RS SR £ B A T SeBRIA, (R 090 B b R W B A
3,1 Urospora penicilliformis, Bryopsis hypnozde:,. Polysiphonia wurceolata 5§, FALA b
AT AT RS S 55 TR S 5% — AR BT R A M 5075 A7 5 B 5 2 — B
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AR 5 T, BB TR, & B 6% ; WKMEFSEAE 6150, & 888973%,
HPRTHRA R 25 T, BRIBHFE 36 i, 2-51h B48H 30% 43 % ; BRAKEEFZEA

18 BB TR, 5 K0 21 %, B, YT SRR X RAGIR B M LRI E

RO 7, B TRHY ME 3R T IR T M

Xt EI T 82 F A E S LN EATER R télz;zxﬁﬁl%é ﬁﬁﬂ&*&% BT e S A AT
T AW, SEREA L, BT 66 T, 5 B8 80 %, b B TR EHF R 30
T, BRIRAF1ERY 36 Ff, 550 B28560 36 % Fl 44 %, WFRELT B B AR KM, BRIRH 0
SO RS R — 2, bR, E?ﬂ%ﬁ?l&ﬁ@%ﬂ]ﬁﬁ%m@%ﬁs T, & A
B9 10 %,
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AN ANALYTICAL STUDY OF THE MARINE ALGAL FLORA
OF THE WESTERN YELLOW SEA COAST

C. K. Tsenc anp C. F. Cuanc

(nstitute of Oceanology, Academia Sinica)

(A135'1 RACT)

A historical survey of the various reports relating to the marine algae of the Chinese
coastal region®of the Western Yellow Sea, including the Po-hai (Gulf of Pe-chi-li) show-
ed that prior to 1949 among the species recorded for this’ region, there were somewhat
less than 100 species’ which could be accepted, the rest being synonyms or erroneous
determination. Since 1949, systematic surveys and studies of the marine flora of this
region' have been made, and at present the coastal marine algae flora consists of 48
Cyanophyta, 45 Chlorophyta, 1 Xanthophyta 52 Phaeophyta and 96 Rhodophyta, total-
ling at 242 species.

" Among these species, there are 76 rather inconspicuous specres mcludmg besides the
blue- -green algae, also 28 mrcroscoprc algae the presence of which can be revealed only
. under mrcroscoprc exammatrons These algae are not always dealt with in the neigh-
bouring regional - floras, ran‘d, thus their geographical distribution in the Western North
Pacific is difficult to delincate. Of the remaining 166 macroscopic species, there are 82
-species which’ are rather rarely or uncommonly met with in the region under discussion
and are regarded to be of small value in the analytical study of the ‘temperature nature
of the flora. Therefore, the present study was based principally on the analysis of the
remaining 84 species, including 41 dominant species, 29 common species and 14 locally
abundant species which are regarded as representatives of: the regional marine algal
flora. _ L .

- A method has been devised for the analysis of the temperature nature of the marine
algae by studying herbarium specimens and field data, provided if there were available,
specimens of the same species collected in different months and seasons in the same
locality. The present study was based principally on the specimens collected at Qingdao
(Tsingtao)_i,’and to a lesser extent those at Dalian (Dairen). We found that it is possible
by analytical studies of the specimens together with their field data, to find out the best
period of growth and reproduction for the species concerned; the average surface sea
watetr temperature of Qingdao or Dalian at the patticular period (month or season) may
then be taken as representative of the temperature of the best growth and reproductron
of the species concerned.

The study showed that among the species thus analyzed, there are 5 cold watet
species, all being lower boreal (6% of the total), 61 temperate water species (73%), in-
cluding 25 cold temperate and 36 warm temperate species, and 18 warm water species,
all being subtropical (21%). It is therefore concluded that the marine algal flora of
the Western Yeliow Sea coast is temperate in nature, bemg proportionately more warm
temperate than. cold -temperate.



