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Fucus vesiculosus DB R LT3
Eag 0 ER S\ T

ScHRAMM, W.*« & B T F**

‘W. SCHRAMM and M. OHNO: Some observations on the influence
of salinity on biological activity of Fucus vesiculosust

Fucus vesiculosus (3, XNV F o 74§ (6~18%0 S) dtis (¥ 32%. S) ey T
AFRbLIE YA SR LTH Y SHEAOFFORRHEIh T, EBFHFEF T,
BOE SCHRAMMY 12 X A TFHICBET 28 &1 H 5, FHIZOWTIX, I HIC GESSNER
and HAMMER? 3 F. virsoides ##$te U CRELWAKCEAL THELX LT\ 5,
Lo Lohb OBOESEe T 5 Bt 0BT DI, £ CTEESI, i
DUWTHRBRERARI,

TERARIL, W AULD EEBORIEI e F — W KEFEEEEDTSERT, % GESSNER #i¥
T, EARBOERME B - o B ARFFIFBREECE ORRBK LT

HELHE®

HBNT, NVFy JBREELICE — AR X001 15% S) WHER LT Bk
R, 19724 4~8 A ORI + — v KR ER SERTE P RE <fiie - 1.

FTEFEEN A DRI WIEGEET 2T L, ch b 2RI 5 EFRE (6, 10, 20, 30,
40%» S) D ALK (OGATA and MATSUB) T, 10°C, 3klux #gEXT-C, BRI
BRI TORELIDOERE LT, BHHEA (1920°C) THEBEL TS JRBER
Hlic, TOHEE, BECOVWIRKFERBKTSE L -, £ER g ORBE4E
E2BLFTECERBXREL, 8F20RKRL LT AARNERATTHRE S
I ARAREEC OV THRE Lic, THEEOXAREROTTEL, BEHDOXARAE
bR TV KRS 25 H#%E (URASII) AV, XERRIEHORS H O
bR TNIDER 75 25 v 78y — 280 %, BEARNPCItD, EnBX2R
HL, ¥y —2AZEBLTL 5 CO; # 2BOE(L% A& THE Lic, MESMT,

* [Institut fiir Meereskunde, an der Universitdt Kiel, F. R. Germany.

o EAAEABEFRFERRERT (FaRLETFETHOR)
Usa Marine Biological Station, Kochi University, Kochi, Japan.

1 Dedicated to late Prof. Dr. F. Gessner, who had generously supported the
present study.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 81-85, Sep.
1973.
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15°C 30klux (2 v 725 v 5 v 7) Thole

BRLER

13808, Ris 50 BE OMBRRC B S WA OT I 17 5 ERZHMUL, Fig. 1
ZREND L5 1Tis - T, Fig 2RI 284 BE © 1 BRMER Licttic, 18R 15%
S DKL BLICROEROBT(LETT,

Zh b DFERH S, BEOEROLELIL 6 BRIV 30% FTEATAZ LABELMN
ahls, WThOESRECER UCEETHE L5 BRTRI L, KEAERN
R &hieh oo, 1HH 15% S R LAEHT ST, XLIEOENBEBETR
Mo i,

T HEEORARIEEORNERERIL, Fig. 3, 4RINBE) TH o1 Bl EOKS
ZHE LD PR PR AR T K2R 35 LES %I COzuptake ARG
L, ZOBRBACHI LT 0T, SEOERTIY 1 BLURC LR 2 ET 5 LEr D
s Tcicd, FRLhOREL 1RUACK 2o, XARBEEOBD LTd BRI, &
DN TR ERERFHIC 3\ THCEEREZRN RV I Rith - 1cDT, 77 7Dl
ThZh g iy & -7,

KDBORIL B BRI CTHEE U RBHCIIE Licks 3, Fig. 3 WRIh3 X515~
10%0 S T?D COpuptake 7320~40%0 S L b § Hvic b EMER R LI, —HEHER TR
ZTHhOREE 15% S ORI LEERIB L THh bIE Lickidut, Fig. 4 wRshak
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Fig. 1. Fucus vesiculosus from the Western Baltic. Rates of
desiccation in air (laboratory conditions, room tem-
perature ca. 20°C) after one week incubation period
at different salinities (5, 10, 20, 30, 40%. salinity).
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Fig. 2. Fucus vesiculosus from the Western Baltic. See
Fig. 1. Before desiccation, the samples were
rinsed for one hour in sea water (artificial sea
water medium=ASW) of 15%. salinity.
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Fig. 3. Fucus vesiculosus from the Fig. 4. Fucus vesiculosus from the

Western Baltic. Rates of
maximum COj-uptake un-
der emersed condition, af-
ter 6 days (solid line) or 7
days (broken line) incuba-
tion period respectively, at
different salinities (5, 10, 20,
30, 40%o salinity)

Western Baltic. The condi-
tions as given in Fig. 3, but
the samples were incubated
for one hour in sea water
(ASW) of 15%o salinity be-

fore emersion.
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51 5~40%0 S DRNCIX, ZEA EENZBIILh - T,

SESEEST, EABECKT 2 EROBGH: & TR ONERIEE DWW TN
BRI, BFED GESSNER and SCHRAMMY & X AL ESCETARLVWBEH
T ERRIT X » TERICESBRECN T 5 Bt E RN RS v, B2 ESE
B B0 IR D BIGHIZ O\ TlY, OGATA and SCHRAMMS) % Porphyra umbilicalis
DER & XERICOWTHEL, /2 ERECHNEE, KEREL LRIFTHL LHE
LT3, SEDOERT, BRETHEELIE ) AT HEOXAREEIR 2, Lol
BT 15% S OBRE L ETL, 1HBHETIELA AT AERERYR L,
HETHEOEROBICERNAD ORI - 1o &M b, F. vesiculosus (LBE 5~
40%0 S DEEFETIE, ABRLELCIRETRVAREbhtwEE X bh %, ATL
Fucus BTIlxd 518858\ & Z ADEME LR L T % F. serratus DICEBIEMER
T, NELLEN® it#g, ~n =7 v FE (832% S) Ok L v F v 7 fEDOEKE
DL L DHERTIn-Tcb 2 h, BELENRCE I T, ThHDER1LLD
Fucus BOESCHTHIEWEGENBD OIS,

FHEOKASRIEETOWTIE, BEIE\TH < bEENEICh T, JIE
FERLTH LV OTEENELOFEMBREI . BETXESHED 2 Porphyra
tenera WOWTHRIMES 2 GHTERE A, SEOHE & BT HyED & EBTEE
HMETLTRLBRZ LB LT, EEZORRTHIHEE CILERNCEE RIS
DELZIB S = LN TELH, KARNEENDRE L FFFCHETELWRENRD - 1o,
5~10%0 S DIERERT & b I icEED COzruptake 23R I B FREICOWTUL, 4K
DICEEMCHRE L,

Summary

1. The cut pieces of growing parts of the Fucus wvesiculosus were kept in
artificial sea water of various salinities (5, 10, 20, 30, and 40%o S) for one week.
Then, the effects of the salinity of the culture medium on the photosynthetic
activity (COz-uptake) as well as on the rate of water-loss of the frond, were
examined in the emerged condition through two ways of treatment, z.e. a)
immediately after the incubation of one week, and b) further one hour’s in-
cubation in the new medium of 15%0 S, were added commonly to all test
materials. C

2. The rates of water-loss showed no significant differences, whether the sam-
ples were dried directly or rinsed in 15% S medium after the incubation
periods. i

3. The rates of photosynthetic activity (represented by the maximum CO;-uptake
value) showed no significant differences between the samples in the added
incubation in the 15%c S medium, while on the contrary, in the immediate
measurement showed some significant differences between the fronds incu-
bated in the higher salinities than 10%» S and those in 5 or 10%. S, i.e. COg-
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1)

2)

3)

4

5)

6)

7

uptake increased distinctly in the later ones.

51 A X &

SCHRAMM, W. (1968) Okologisch-physiologisch Untersuchungen zur Aus-
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HEEBTCEBFTTHY LY T ERDONT
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H. YAMAMOTO: Gracilariopsis chorda™*
(HoLMm.) OHMI from Hakodate Bay

BRI AT % 4 2 ) [ROHERERCE, WIS a3 20 & ST o i
VR E T BRI T B0, ek A o 2V (Gracilaria verrucosa) &
U Tiibh TE e, iR N (R 20~30 cm) T, SR A =/ ) OTYB%R R
U, e, Mtk malarddhc@dBlc Abhs, L LEER, fige kil
TIEFCRE { (85 100~150 cm), Zh ¥ CIolUGIETF M Lo b T, ek, i
TR Coieh - 1o (Fig. 1),

Fig. 1. Gracilariopsis chorda from Hakodate Bay. 1. Habit of a cystocarpic plant
(dried specimen). 2. Habit of a tetrasporic plant (dried specimen).

*JRMEE R SR K B A S (BT 3 TH 1o 1)

RO RAITOWTL, FBEIEORKY T Gracilaria % H\i=h, +0 % o B
98T Gracilariopsis %A\ DHZY L # 2 BT\ oo te, BHEMICDOWCIXEHS
EKOFETH 5%,

The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 86-91, Sep.
1973.
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CD LRI ITURED b DM A—FE L LTifbh TEX iy, WEOPHasy
TP RAFEDORBITIT L A EHEI LS &, Bnika =7 ) B, AHOZ(Er %
LWiTH Do LiThng, BECIXATROM  MHEEMBEN RV SR Cunieh o fofe
B, ThaeWCRETHZ ENTERN I LR EIB LD EBPNS, LihisTo
DEICEHRTICET T2 01T, WMECEET AT/ ) O—IPRBE ShTE b
FTHH2, FEHBIL O/NBMBLEOCEBTETND, chits /) Lahds Lick
Mz b, oo e MBREORRCED TR, FOKE, 1972477
226 9 B EROMICEIEE LFITIRET, R +a — =K LT BT RiReET k - B
TBEH 500 EEDEATT, BUBKOMN:IKE 2 BHEOREHE B 232 L TE L,

RO DEFEBELXRNICER, ColEpi+r o/ ) LIXRich, vy vy 5 (Graci-
lariopsis chorda) w—FK+T 2= L9355 12,

UT#oMY, NS CEBBEOHBIZ L THBIZREL, Yvy 5 L[
E LBz R~ 5,

B0 ETICAERER

BRI S BN A U, B & 100~150 cm, BHZ 200 cm 23T %, IR
XERE 15~2 mm O TH 555, 4l bERY HTEGL Rbh b, TR
WM<, BR 0S5 mm §iiTH 5%, Wik K S &L, hOhRIFASE Tt 2~25 mm 2%
%, LorLEFHICED > THIRML 55, MBI 7 <, EBp B BUR, o Xk
B, K RT3, EMRF LA ELTRLWD, BWIENC S O BBETH 203 E
RER U R T T, ZoPBOAROMC, ERFCHE»BECIHFEMCSED
INEIDS 2~4 ASHGE L CH U B s, BRI 1~1.5 cm EfRIC H HW B H A H B, 7
BILER 05~1 mm, R330cm BE ¥ TTEMIMENT TR B, ChbOPENLLE
CEFACEE 1~2cm BEDE 2 RO/PEIH B, Lichi- TEEC X » Tdfhske
LTIRBCBGND L, D 2%5 L LIEREET B D08\, Lo LB 0N 2
ROPEMTERA I ME, BEoh b ORi%E Lichk TE—RIEOR L X235,

HORE* X 1~28 (i 3B) OEFMCEHACTEALEWMEN s, =0
MRaE ORBIEDOIMLTHE IR D, HOEEHRS T EE AR T—E, ER
AT, HEHRGCART2RE (R 3E) Kits T b, FBRAFEECETLT &
RAEARR LicHilaD 2~3Babics, COBOBILHRBOBELRALL S, o
L THYOELERT . HBILRITHRBOKRE cfifarnbich, ERLICAEOFTLET
WLz 5 (Fig. 1),

hEl, SME~RXRETHD, BLEBLYETHHLADNSY, Jhil4kE

* FT)VBORE, PE, ABCOVWTRHRAERIRL, ThooRKALHARE

LigwZ &EBB\v, ST TWIRBER, BET2ERMCE 2RERSOL M8 -

PORBBE LI, XA I VAT, MENB[CKREL LB TETCEFRBELL, B
L RELMEIORBIMHXABLE LI, LAL, B Lo TIMEOKRE XA
FErOABCHE > THRELT 20T EXRATIENTERVHRLD S,



& WO OW2l% W3E EM4849H

Fig. II. 1. Transverse section of the Fig. 1II. Longitudinal section of ma-
main axis (X 15). 2. Longi- ture cystocarp, showing the
tudinal section of the same absence of nutritive fila-
(%-15): ment (X 28).

A% LI X 5 2 &35\, BIIMIOHHRETH 5,
TR E
JRIEFNE 2 B2 B ie b, &AL OV I 2 R THREETIER S h
bo WERDRE I, ZhAWRENRSIOEORSIT LI —EL TWhWin b2, HER
2mm OFXR EOER TIIE X 09 mm, {13 mmicE L, EMTb TN iohsi 0
2% <, RAFMIEE BT %, CORMOBEIREE b ORKE L, B & b
WINE R 78, TREETAERIRE RS 525, fxMMnAabh, FhicZzo—ifas 50 &
WAL DD, REXHNT M0 5 HbRELLDOTIBXI0, THDH, EHHIT
JREE D S5 Ml 1825 2~3 AT DI E h, T DS FlaT-% 7 + v Rk 5
(Fig. IIT),
AR E
RiF AR O Sl & B 2 B TSRk s h %, Zhb Bl EBo
b IMIDMRENZEL L ToK bh, fEECIHEFEMZ 245, Fhe343h, ko
fifE YR TREL 75 (Fig. IV, 3~6), LichioTaA =/ VEETRLNS L5 7 v &k
RFRER LIV 5 o ki, FEHEPCHR SIS (Fig. IV, 7). HTFREIEH L CHE
& 3~4 p DIFEHCIE T 5,
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Fig. V. 1-5. Developmental process of tetrasporangia in section (X 300).

m&FEE

ORI L LB T, LB RIN S, BTFEIRBORK L SMUOMIL
ZDOEEFERL, BATAC L HHRVEY OXBHREAHEL, RTFELXBEL L TS,
B L BT 15X 35 ¢ Bt CHF RS ZT 5 (Fig. V),

LED X5 Il AME (FE, AURER, X&) ovvy 72 klidse,
EREHEE DT RO , IERUEE 2 IRD/PE S B\ e, SHERGCII T ) Oy
RTHVPFTEBRROETERE?, HCHEEEHEEED 0—Fc X VAL RE L,

EEMSED Y vy 5 22 OWTIE, FRD AEHE LTETF T\ 5, LaLENOHE
NRIEANBLTESEEEC L - TRESNICLD LR U TH - 1eh &5 hTE DR
ZTHBEBLTIXIL, .

Yy 7 2 3AEE TS B ¥ TR TADh T itwaS, BAREZ I/ Y §o
RIS OB ETH S L2 EL B L, MBECRWTERIESEFT LTS
boLBbh3, BEBOXICAT /) LBAIATWAHEALHHDT, SEECK
HTAHZERE-T, SHEFLVARBEOh S L L HESh 5,

Ko, AREOMKRMERE - fclbkKESS, EBEABEBCRBOBTLYET 5,
FREADO—F R L TT 2 - IdttbE K ERRY, EREEEMcsLy®aL
EF 5,

Summary

Gracilariopsis chorda, which has been mistaken for Gracilaria verrucosa in
Hakodate Bay because of the lack of the sexual plants, is confirmed in occur-
rence by the first observation of the male reproductive organ in this region.

The reproductive organs and the other features are also described and il-
lustrated.

5l B X
1) WuAREARK (1969) o+ =/ VB 3WMOHMEMBE. LRKEFZDHERR 20: 22-
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24.

2) OmnMI, H. (1958) The species of Gracilaria and Gracilariopsis from Japan
and adjacent waters. Mem. Fac. Fish. Hokkaido Univ., 6: 1-66.

3) MN&KH (1936) HAEHEEE, HEEEBE, Hx: 1-964.
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VD ARBEED A ZTRR
DWhEEEE = 57

BRARM L A

M. KUROGI and M. M. WATANABE: Hyella caespitosa
BORNET et FLAHAULTY living on and in the
scallop shell used for the culture
of Conchocelis of Porphyra

7 Y O ATEHEOHIT RiEE AW IcRREEOESENEEMCTIsbR T\ 5, 0
SRS LORX B0 —2 L LTHADREDOREL D S, —F, AROERECEE
BEDMOBEFEDOBEENUEUTLON SR, ZhbREBCKRERELDT, Wbd3
EHEE L L UHMFCHBEC Sh Ty, &2 ANBEEOFIL, ) DA RELFRKCR
BOPLBEILLTHEBLTW 540235 %, ARROBOEE»HLRALTHEEXEL
LD T ko TR BRIT\W B Mastigocoleus G { M. testarum 74V %7 4%
LBbh3) 3 F0—2THB, LL, /) ORREXEETOARCIhLORIE
RRECRELCE WS FIRELEELEREMbI,

EED— A, BRISE (1973) © 3 AT, JLEEOCRERERERFHES O AT
I, £ VEERAOF v =70/ Y RIREBIERED + 2 FRCERED/NBELIRD
LOR—ECHELEL TN DS DOERLIC, ZONEATIETHEROKESF O & FRCHEE
L, B KT CTHERELTCWABLDOTILE - Thie, ZOMERRD S ODF T
BEETBREL > TEDORAYFTE- THB L, BEENMIEFEL W IR EETAROR
VLB TL 208 ERTH D25, WL OHEHRELLBIETT, TR BT
BETEIV, BEECHANTAT D TEETLAL 2 VOLRE (2v 32 Y 1) &
REREAETHD e =5 (Hyella) NEELTHBLDEbhoTc, ZDF F FRITHE
EDPBECBREDF vy =70/ VEROTRRETFMHILLLDOTHSH, EALERECEY
s TID L AREHELTELMIFELLTREV, WThEL TS, ez 5BAETHS
DTECEDBENOEL B L, BR/ ) DOARGEEYEZ 5HDEEL BRI,

BT, coBoMRBREOBERERCOWTENS,

FHICD(VT
* 2 FREHE TN = 71X RARO B EREOTRANSH OISR LT
* P NRERELR TR .
LB R EPREYFEHEE 060 HLRHIEXIL 10 &5 8 T H)

The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 92-96, Sep.
1973. '
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Fig. 1. Aphanocapsa-like massive colony of cells on the shell
surface (surface view).

Fig. 2. A: Fully grown net-like creeping filaments in the groove of
the shell, resulted by branching and confluence (surface view).
B: Vertically perforating filament into the shell (vertical view).
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o & OEMEIIROMINEH LA RO By, MRFIRROKE LCEL,
2~ 10 o M RE AN 8 » T Chroococcus RO /INEEEEN T Aphanocapsa RO
REUEBEETE L Cic (Fig. 1), AR, - oMifafioRE b o RiREmic Tt 1~
BEOBOFRLFHAL, SEHB LMD RIRE L HEEL TEEREZEL T\Wic (Fig. 2A),

BREE EOMIBEOERIL 5~38 ¢, e DMIIOERIL 2.8~10 p, HIRIRED/TE
EEBTRRRENIIEL, LELIE 2B TwWic, BOFOARRGIBRALEDD
DAY TITET, PRIBCIE 2RI Eh L, ZDIEE 4~16 1, R IRIERSE
THo1eh 500 BT Db H o7, ZOMMINAT, SAK, BY, LRPLEx
D¥ERL, BRGOHELEMELXEL T MiMoRMEERKILLL, EX22~10p¢
(B3 4~6 ), B2 17~13 ¢ T, RI LBOWIZ—ETH - Tco SRRBEOHITEH
TEL, OWAEEEL, BRIt Thichs i,

T RFC BROEE,» ORABCEECEILL T3 15 ¢ fLoE A RGN Z B i
(Fig. 2B), ¥, Z0t z 3 RIIAERFOBRIZLLNIL - T, '

BOERBERREOERICDNT

WD E b DBOUR L AREDOERIC OV TR B, £SRBEERE EOMIY
oo RREBHTHBNHERBH L, Z0R Y I~ BB HE S (Fig. 3B),
RNTEDEBOF R JIARE DI LAk e 7 LGEW I L, Bt okRED
SR CER Y e BT\ (Fig. 3C, D), SARBIIEID 1 FITH B 3, BT

Fig. 3. A: Early stage of colony.
B: Formation of groove.
C, D: Development of creeping filament.
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MERCT 2708 ik eh b ke e b, BI—HEREG e SRikEofime bR I
T ARERFRELTER LT, BRBZOBERTIIRERDLO LD EDOK
B SRREBEDERIIRAN G5 T,

P EOBIZE L AREATHROMIESER IR TV 52 0 b, SRIREDHRIL
tx SAROHEEL S XD, BEVITCIAREVIHBI NI EBTETOLMFCE
ELTW3DTRAEVLHEEBEINS, MhcLTh, Akl TRBRONBCELL
LTARBEHR LTV LO2HT, EETEXRD L23bhREXZHR L TW 501X
KREFCRTEL, EELEOHBRY T, ZhETOS L DWEZEDBEEBITERMETHIT
o toiesddy, ORI OV THRB IR TV BHEIT,

HERICDNT

AET RBRONBRCEILT 5 RREST L R0 S ieh - 1opt, HilaOkE X
FOMDMEBE R D, ¥FREILMODIWE GO A 4 Y ¥ x5 Hyella caepsi-
tosa BORNET et FLAHAULT (18881); SETCHELL and GARDNER, 1919%); GEITLER,
19329; FREMY, 19345); FELDMANN, 19376); LINDSTEDT, 1943"); UMEZAKI, 19548), 559,
5610 I REHE S & Bbh b, EiL® BORNET and FLAHAULT, GEITLER, FREMY,
LINDSTEDT »EHWED A 4 & = 5 DRREIEBROPRENL TS = e {FHAK
KFRED > TOBERRTD, ZOH 47+ x 7 THFEMCEL, RETIIHRE
ORI X » THEMSHBESH, EHELIIBED S, =0 b ZhEHREL TV 5,

—%, DROUET and DAILY (1956)1) i3S DEBAXBHEL, BILMOBFERIIEEN
BRBETHBENEIPRIBELT, 4 v +ex5 (H caespitosa) %, H>OTITEIL
BOFENBEIN T T d> » o Entophysalis deusta (MENEGHINI) DROUET et
DAILY O—FRHE L LT, £DRAE LTHUE - 7, UMEZAKI(1961)12) 4, = ® DROUET
and DAILY Zf€- T\ 5, %7-, REINE and HOEK (1966)® 3 = DER\ RV, B
bt x5 (Hyella) ROID%E - T, ThuiEEL, EREBTREEOROM
N2~ HSOEE BIEADSH S Gloeocapsa crepidium IR, Gloeocapsa DEFE H D X
5 yrkeds % 4> Entophysalis granulosa R, B\ NIFEEDO RO IR R —CRE
3% Hormatonema spp. &7, b HEEH+BETEETS L ez 7 ROFH
SRR IED LR Lz, Gloeocapsa crepidium, Entophysalis granulosa, Horma-
tonema spp. (I\~Thi Hyella caespitosa »35Z DROUET and DAILY 12X - T
Entophysalis deusta DREZEENTWELDTHB, KERKRODHBRETH D, #F
o E e o\ 350 Entophysalis deusta %358 L CABRCHE LIc L WO IBMEL F R
s, BESIEREORKEOEBCFENL TS LVCOIUBRXERL T, 158 Hyella
caespitosa DELHEHRLTEE,

Summary

The luxuriant growth of Hyella caespitosa was found on and in the scallop
shell used for the substratum of culture of Conchocelis of Porphyra at the Culture
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station of Alkkeshi fishermen’s cooperative association in Hokkaido in the end
of March in 1973.

The plant was dark green and dotted all over the shell, sometimes conflu-

enced each other. It consisted of an outer massive colony of cells and creeping
filaments of uni- to pluriseriate cells. Creeping filaments were developed from

the outer massive colony of cells and hollowed horizontally out a groove in the

shell surface where they laid themselves. Vertically perforating filaments into
the shell were rare.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

13)
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Studies on the marine flora of southern Taiwan*
YouNg-MEeENG CHIANG**

In the recent years the author has made several collections of marine algae
along the coast of southern Taiwan and has found that the marine flora of this
area markedly differs from that of northern Taiwan. Although many specimens
of marine algae collected have yet to be thoroughly identified, the author has
found that some northern species do not occur in the southern waters. On the
contrary, there are quite many species which occur in southern Taiwan but not
in the northérn regions.

The author has also found that there are interesting relationships among
the marine flora of southern Taiwan, northern Taiwan and Okinawa.

The purpose of this paper is to present some data on the distribution of
marine algae in southern Taiwan and to discuss its possible relationship with
that of northern Taiwan and Okinawa.

Descriptions of Collecting Localities

The present study was done based on the collections and observa-
tions of marine algae in the following four localities: Maopit’ou (No-
vember 19, 1972, April 3, 1973), Nanwan (October 18, 1971, April 7,
1972, September 9, 1972, April 4, 1973), Chuanfanshih (March 28, 1971,
October 18, 1971, April 7, 1972), and Oluanpi (March 28, 1971, April 8,
1972).

These localities are all situated on the southern tip of Taiwan
(Fig. 1). Taiwan lies partly in the tropics, with the Tropic of Cancer
passing through the middle of the island, and therefore the most of
the island belongs to the subtropics with some near tropical conditions
in the extreme south. The annual average temperature for Keelung
(in the north) is 71.2°F and for Hengchun in the south 75.9°F. Winter
temperature at Keelung averages 59.3°F while at Hengchun is 68.9°F.
The annual range of variation at Keelung is 23.4°F and only 12.6°F at
Hengchun?.

According to NITANI?, during the summer; one branch of the

* This study was supported by National Science Council of the Republic of
China.

** JInstitute of Oceanography, National Taiwan University, Taipei, Taiwan,
Republic of China.
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 97-102, Sep.
1973.
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Kuroshio Current goes westward the Luzon Straits and enters the South
China Sea. The Kuroshio in the Luzon Straits flows back into the
Paciflc and goes northward along the eastern coast of Taiwan (Fig. 2).
This area is, therefore, considered to be the site being influenced by
the Kuroshio during the summer.

A common feature of the coasts of these localities is quite similar
with one another and it consists of an emergent limestone platform.
There are many linear indentations cut into the limestone and oriented
shorewards. Various sizes of tidal pools exist at the head or in the
middle part of these indentations.

Observations on Four Localities )
Maopit’ou

The littoral zone consists of a very irregularly pitted limestone
platform which in turn is backed by a high rocky cliff. Indentations
that have been cut into the limestone are usually wide, especially in
its upper end. The bottom of the indentations are usually sandy.

Compared with Nanwan, Chuanfanshih and Olaunpi (which will be
mentioned later), Maopit’ou is richer in marine vegetation.

During November, in ‘the tidal pools and the wider parts of in-
dentations in the upper-littoral region, there were to be found Boergesenia
Jforbesii, Caulerpa racemosa var. laete-virens and Chlorodesmis caepitosa
growing with Ulva lactuca, U. pertusa, Enteromorpha sp., Cladophoropsis
spp. and Hypnea charoides, but these were not in large quantities. In
the middle littoral region, Gelidiella acerosa, Amphiroa spp., Jania spp.
and Padina minor were the dominant algae in some of the larger tidal
pools. )

On the exposed rocks in the middle littoral region the algal com-
munity was a mixture of Valoniopsis pachynema, Boodlea composita,
Cladophoropsis sp., Ulva lactuca, U. pertusa, Enteromorpha intestinalis,
Centroceras clavulatum and Laurencia spp. with Chaetomorpha crassa,
C. spiralis and Mastophora rosea growing as epiphytes on the other
algae.

At the edge of the indentations Laurencia spp. grew abundantly
with Amansia glomerata, Hypnea saidana and Gelidiopsis repens. In
the lower littoral zone belts of Laurencia and Sargassum were usually
found. :

During April, the number of plants of Gelidiella acerosa, Valoniopsis
pachynema, Chaetomorpha, Boergesenia forbesii, Cladophoropsis, Cho-
ndria and Gelidiopsis decreased but Dityosphaeria cavernosa and Valonia
aegagropila increased greatly on the surface of the exposed rocks in
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Fig. 1. A map showing collection Fig. 2. A map showing the path
localities. _ of the Kuroshio, around
Taiwan and Okinawa.

the upper and middle_ littoral regions. The edge of the indentations
of the middle and lower littoral regions were occupied by a large num-
ber of Eucheuma serra growing with Laurencia and other algae, It is
interesting to note that plants of Gelidiella acerosa and Centroceras
clavulatum at Maopit'ou are markedly larger than those growing in
northern Taiwan, while the thalli of Ulva lactuca, U. pertusa, Entero-
morpha intestinalis and E. linza are generally smaller and thinner than
those in the north.
Nanwan

This area consists of a short stretch of sandy beach which is bor-
dered on its southeast side by a narrow belt covered with medium-
sized rocks. Further to the southeast is a wide limestone platform
and shows less variation than that at Maopit’ou, Chuanfanshih and
Oluanpi. There are various sizes of tidal pools in the upper portion
of this limestone platform.

‘During September on the rocky belt -Monostroma lat;sszmum, Ulva
lactuca and. Enteromorpha linza were found growing here and there on
the rocks of upper littoral zone. Next, to these were Ulva reticulata,
Chaetomorpha crassa, Hypnea charoides and Laurencia spp. and at its
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lower littoral region was a belt of Sargassum.

On the limestone platform, in the tidal pools of both the upper and
middle littoral regions, Boergesenia forbesii, Anadyomene wrightii, Hali-
meda macroloba, H. opuntia, Ulva lactuca, Padina minor, Gracilaria
arcuata and Hypnea charoides were found growing in scattered patches.

The exposed portion of -the middle littoral zone was covered with
Dictyospheria cavernosa, Valoniopsis pachynema, Gelidiella acerosa,
Amphiroa spp. and Laurencia spp. and among them were Acrocystis
nana, Desmia hornemanni and Yamadaella cenomyce.

During April the algal community of this area did not change very
much from that of September and October, the only marked change
was that Monostroma latissimum was replaced by another species of
Monostroma. Furthermore the number of plants of Ulva reticulata
and Chaetomorpha crassa greatly decreased. In the tidal pools plants
of Neomeris annulata, Bornetella sphaerica, Galaxaura oblongata and
G. tenera were found in addition to the algae previously mentioned.
In April, a great quantity of Codium intricatum -and Sargassum spp.
was found cast ashore.

Chuananshih and Oluanpi

The littoral zone of these two areas is occupied by emergent lime-
stone platform which slopes gradually seaward. The limestone is usu-
ally cut into irregular bands by deep furrows.

The marine flora of these two areas are almost the same, and thus
they will be described together.

The upper littoral regions of these areas were generally poor in
vegetation, except some places where Ulva fasciata, U. lactuca and
Enteromorpha sp. were abundant. ‘In some of the tidal pools a great
number of small or prostrate species of Laurencia grew together with
Enteromorpha intestinalis, E. linza, Cladophoropsis sp. and Turbinaria
conoides.

The algal communities on the edges of furrows of the middle
littoral region were quite complex, with the following species being com-
monly seen; Halimeda macroloba, H. opuntia, Chlorodesmis caepitosa,
Laurencia spp., Chondria armata, Hypnea saidana, Neurymenia frazx-
inifolia, Acanthophora orientalis, Mastophora rosea, Gracilaria spp.,
Amphiroa spp., Corallina spp., Eucheuma serra, Acrocystis nana, Galax-
aura tenera and G. oblongata.

On the:exposed rocks of the lower. littoral region scattered patches
of: Yamadaella cenomyce could be found; growing with small numbers
of Desmia hornemanni, Hydroclathrus clathratus and Gigartina sp. At
some places where the waves were heavy a belt of Sargassum was found.
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Conclusion

Based on the present study and the author’s previous papers®® on
the algae of northern Taiwan, together with more recent explorations
along the northern coast, it has been found that the marine flora of
southern Taiwan is quite different from that of the north. This result
agrees with the report of TANIGUTI® regarding the marine flora of this
area. The distinguishing feature of the marine flora of southern Taiwan
is that many of the algae which often become dominant in the intertidal
zone at some localities in northern Taiwan are not found at all in the
south. These include Endarachne binghamiae, Ishige okamurai, Bangia
Sfusco-purpurea, Porphyra spp., Dermonema frappieri, Scinaia pseudo-
Jjaponica, Pterocladia tenuis, P. nana, Grateloupia ramosissima, G. filicina,
Polyopes polyideoides, Gloiopeltis furcata, Caulacanthus spinellus and
Chondrus ocellatus.

In northern Taiwan, during the spring time, great quantities of
Enteromorpha linza, E. intestinalis, Ulva lactuca, U. fasciata, Gigartina
intermedia and Centroceras clavulatum are found growing on rocks of
the upper or middle littoral regions, but these algae have never been
found on extensive scale on the coasts of southern Taiwan. Moreover,
the morphology of these same species of algae is quite different when
growing in the north and south.

Another interesting feature is that some southern species, such as
Boergesenia forbesii, Neomeris annulata, Bornetella spherica, Halimeda
spp., Chondria armata, Amansia glomerata and Neurymenia fraxinifolia
have not been found in northern Taiwan.

These differences between the distribution of marine algae in the
north and that of the south are probably caused mainly by temperature
and to some extent by light intensity. This may be proved by the
short growing periods of Endarachne binghamiae, Ishige okamurai,
Bangia sp., Porphyra spp. and Dermonema frappieri in northern Taiwan
i.e., during the spring.

It is well known that the distribution of marine algae is greatly in-
fluenced by the current. Geographically Okinawa (Fig. 2) is situated
far to the north of Taiwan. Despite their geographical situation, there
are quite many tropical species which occur both in southern Taiwan
and Okinawa, but not in northern Taiwan. Among these are Boergesenia
forbesii, Valonia aegagropila, Anadyomene wrightii, Nomeris annulata,
Bornetella sphaerica, Halimeda opuntia and H. macroloba®" The pre-
sence of these tropical algae seems to be explained by the fact that
the current is a factor playing most important role in the distribution
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of marine algae. These tropical algae were probably brought by the
Kuroshio Current from southern Taiwan to Okinawa and have become
naturalized there. This also means that the Kuroshio passes far from
the coasts of northern Taiwan, otherwise, there should be some of these
typically tropical algae growing in northern Taiwan, as they do in
Okinawa. :

I wish to express my gratitude to Professor M. Chihara for kindly
reading the manuscript.

Summary

The intertidal zonation of marine algae were studied in Maopit’ou, Nanwan,
Chuanfanshih and Oluanpi of southern Taiwan.

- The result of this study shows that the marine flora of southern Taiwan
differs from that of northern Taiwan, and the vegetation of the area studied is
generally poorer than that of northern Taiwan. The difference between the
marine flora of northern and southern Taiwan may be caused by temperature.
. Some typically tropical algae, such as Neomeris annulata and Bornetella
sphaerica etc. have been found both in southern Taiwan and Okinawa, but not
in northern Taiwan. This means most probably that the Kuroshio current plays
a primarily important role in the distribution of these plants in the waters
around Taiwan and Okinawa.
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T. OCHIAI: Desmid flora of Kirigamine Moor

1. B UL ®IE

BAEEFIRFROGERR, FHHOLHW4kn cd), REORENEES
i LCcabh, PR ciiRIEGCRREYESBRD 10T, H{nby v
EROESEHRL LTELATH 5. OBRDRIFHOCREL L ZH L LTI9394E3L
WERRESHLLY, BECE> T 5,

FEFEIZOMEFRBBERE LS, FoT SR 2RFRAERAEREHERY
BLicZ &b, BAREUENAEZL 70 ~XT7 0y PIRTETV 5, ZOBHEBE
THREC 3 DOBFST BB, Tiebhb, ARV EBE, BHBE, HIBETH S,

ZEEIREZOBEY 2EHN ST Do, ITUDIL 196648 A 1 BT, \E#
FEBR BEEE HUBEY26HIZ197048 A 24 Ak, BEBREL &V EEEY
FELIC, 2D bBEBCOWTUTFORERXRE LD,

COREOKEEY, 777 +v, KE EBRE, EBFHEOMELE  OWER
ARERIN T2, LORBRINADOTEERE LD IENDH DY, FieZhbOFHME
ZOWTIRFERD OFETHBDT, =2 TEID 2 BOFEZEDLRICOVTDONS,

ZOWBEHich, FBEEE LERKLS ZHE 2RCFEAF SIS TEH EEL,
RS D CHEY WL TV 2 FHBEREREEL/\REL, BFic siici-
TEMNKESEEEREXEL, BBEYE, DEoH LB sl LEFE T,

2 BERO®ME

NEXFEBFRIICOIBED > bEIRE (ABWAEBRECTH 5, #ik1,630m
ZHb, HEKWS2ha, MIE=AFELTW%, RERRBIISm T IV, #ELIHE
FEBLTWB LELONTW3, & OREOHI LI T TREDRG /iR
B0 s, FALRD b D238t (RAKE 0.5 m), LD DR A RK (BAKE 1 m),
FELRRO L DA \E #ih (RAKE1m) TH5,

HIBEIE v EZE OP TR D », ik 1,780 m, G 9 ha O/NBET, 8

* BRERERESEE (RER EKAEREMNHE)
Saikyo High School (Shinshu-shin-machi, Kamiminochi-gun, Nagano Prefec-

ture)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 103-107,
Sep. 1973. '




Table 1. Physical and chemical data of surface water in Kirigamine
Moor (Aug. 24. 1970)

Factors
Habitat Water Total ! .~ [Total O.M. Chl. |Chl.
Temp, pH |P-O:| N | C1 | NH, NO3| NO;| POs~P|SiO,|'Fg | Ca [Mg SOy Na| K |Seston éi)s in | Vb a
C % | O (OO I@Oi@®] @ [Oloi@iai@ialial @ (%) 1 (3) [(3)
Kamaga-ike 162 50| 865/ 046 | 1.5| 0.14{0.006] 0 0005 | 20| 0/ 0.8|02|tr.|05]045 34 | 100 | 55| 50
Oniga-sensui 195 4.9 680/ 071 | 26| 0.19(0015f 0 0 | 20| 0.1/08|05] tr.|0.4]0.35| 28 | 455 |11.1| 95
Yashimaga-ike | 19 53 7900 038 | 15| 0.040.00800011 0 | 20| 01[10]02] tr. | 03025 25 146|127
29.0

Yashimaga-ike | 507 51/ 980 033 [1.4] 01700012 o 0| 20| of06|02|tr|06/035 26 20.0|15.4
Odoriba Moor | 166 50| 205] — | —| —| —| - —| —| 4 —|—=|—|—] 4 — — | = =

1) mg/1 (2 Organiq Matter  (3) mg/m3  (4) Chlorophyll

o1

Hedoymil &c# HTcHE M R
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FE24rmicEf L Tw%, BREEIELEVWELZATLS5n THb, :

BSERIIC ORFMIRNCIIRIECH D, K 1L500m, HiE8ha O/ UOBE
T, “WOLBAR” L IFhTw3, ZOBEOEMUIBEKRT “BHoth” & X
hTwa, BAIRKRE25m ORR L D ics TV 5,

3. Xk "

1966 ¢ 8 A% pH JE Lizic & £ o 1248 (pH 5.2~5.6 Hefak), 1970 45 8 Aicit
KEBECOWT b L{FHLI,

ZOKIIWTRY, WORBI- TWBLARbEKLELDTH B, ThE
Table 1 &5,

BHEBFROKESH T — 213, $ECTLEY LFH ofEn1H 5, chdi4E
OF— s xHETHE, BECINEODERH > T OB LILBEXERT B2, L
DL\ 25 2 LIIKBELBCOWTKERR D5 L5 TIRBLieh o Tee 2

by BIXEE N ROBED I HRTEES L EREROBEO T~ 2 — (RRER) L
FERETH- T, 70074 v aBREBEIEBERC S O_RTEEULEL S0 -7,

4 YYEIER
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v FCIRRELR,
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SEES) I FEROMEL D B,

SO 1966 4, 70 EORERN D RH LA b DX 20 R 152 8 (B, SEXET)
'E‘b Py

205 LRETIBERE LTASIS S DERD 35 FDIF > T B,

Mesotaenium chlamydosporum, M. Macrococcum, Penium rufescens, P. sub-
striatum, Closterium striolatum var. subpunctatum, Pleurotaenium repandum, PI.
eugeneum, Tetmemorus brébissonii, Cosmarium cucurbitinum, C. pseud;zrctoum, C.
amoenum var. alternans, C. undulatum, C. meneghinii var. reinschii, C. caelatum,
C. botrytis var. depressum, C. taxichondriforme, C. auriculatum, C. perincisum,
C. incertum, C. subcostatum, Xanthidium burkillii, Euastrum binale var. gutwinskii,
E. ansatum var. javanicum, E. sinosum var. germanicum, E. affine, Staurastrum
clepsydra var. sibericum, S. punctulatum f. minor, S. reinschii var. minor, S.
sebaldi, S. pseudosebaldi, S. zonatum var. ceylam'cumf. convergens, S. pinnatum
var. subpinnatum, S. subsaltans, S. rhynchoceps var. ornatum, Sphaerozosoma
granulatus var. trigranulatum.

¥7: Micrasterias BOWEEEIL, 1o TABFMIEETE~TELHRbRID, &
SEE 1~3 fEBA LT\ B, Micrasterias JBIIRE TIXABIIB RO BRI itbis
CRETHEANRD D LEVWHRTWAHZ EhbNE), ZOFMNIBVEBRELEEN N
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~ER LB AR RAEWEROFER ST o05H L eHobLTnaLRbha,
S BERCHB LB Cosmarium, B S BIL Staurastrum TH - 1o,

ok, BSRBIIRD TETH- T, -

Cosmarium punctulatum, C. quadrifarium f{. hezasticha, C. connatum, Eu-
astrum ansatum var. pyxidatum, Netrium digitus var. lamellosum, N. digitus var.
ndgelii, Cylindrocystis brébissonii. :

Summary

" The wtiter made a floral survey of Kirigamine Moor on August 1, 1966 and
August 24, 1970. Kirigamine Moor consists of 3 moors; Yashimagahara (including
‘Yashimaga-ike, Oniga-sensui and Kamaga-ike), Odoriba and Kurumayama, and
it is-a typical Sphagnum highmoor.

- Physical and chemical data of this moor were measured at 5 different places
on August, 24, 1970 and they are shown in Table 1.

The desmlds of this moor belong to 20 genera and 152 species (including the
varieties and forms) were noted. The dominant genus is Cosmarium and the
subdominant Staurastrum. The dominant species are as follows; Cosmarium
punctulatum, C. quadrifarium f{. hexasticha, C. connatum, Euastrum ansatum var.
pyzxidatum, Neirium digitus var. lamellosum, N. digitus var. négelii and Cylindro-
cystis brébissonii.
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BT ERBREEYYIB&
% & R o
T. OCHIAI: A list of desmids of Kirigamine Moor

| HERTRBTEBROBEEL, 1966 FRU1T0ESAO2EOAETH LK
BAHOBEL Y Y ¢ MBCOWTibten, RRECEEShY Y { 2 HDELE
ﬁkﬁi& (Habitat: I. Odoriba Moor; II. Yashimagahara Moor; IIA. Yashimaga-
ike in 1I; IIB. Oniga-sensui in II; IIC. Kamaga-ike in II; III. Kurumayaina Moor)
T30 B S ARBIIROEDED TH %,

The distribution of desmids in Kirigamine Moor

Habitat Date
Aug. 1966 Aug. 1970

Species I|II || I |IIA|IIB(IIC
' Spirotaenia condensata BREB. e+ e
Mesotaenium chlamydosporum DE BARY L
M. macrococcum (KUTz.) ROoY & BIss -+ L
Cylindrocystis crassa DE BARY .+ + + -+
C. brébissonii MENEGH. ' R T
C. breébissonii var. minor W. & G. S. WEST R
Netrium digitus (EHRENB.) ITZIG. & ROTHE 4+ 4+ 4+ 4+ + .
N. digitus var. lamellosum (BREB.) GRONBL. I
N. digitus var. ndgelii (BREB.)KRIEGER + H e e e .+
N. oblongum (DE BARY) LUTKEM. . e e e 4+ 4
Penium spirostriolatum BARKER. LR + .
P. substriatum HIRANO o e e e+ .
P. polymorphum PERTY . + +
P. silvae nigrae RABANUS D
P. rufescens CLEVE o E
Closterium abruptum W. WEST L T

* BERBRESEE (BRER EKAEBREMIHTE)
The Bulletin of Japanese Society of Phycology, Vol. XXI, No. 3, 108-113, Sep.
1973.
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Date
Aug. 1966 |  Aug. 1970

Habitat

Species I |II|III| I |IIA|IIB|IIC
Closterium intermedium RALFS R s e
C. cynthia DE NOT. 4+ e e e e e
C. cynthia var. jenneri (RALFS) KRIEGER S S
C. venus var. incurvum (BREB.) KRLGER R
C. ulna FOCKE T
C. lineatum EHRENB. + e e e e e
C. lanceolatum KUTZ. 4+ e e e e e .
C. parvulum NAG. + e e e e e
C. striolatum EHRENB. T
C. striolatum var. subpynctatum HIRANO D T S
C. littorale GAY 4+ e+ o+ e
C. libellula FOCKE e e e e
C. Fkiitzingii BREB. 4 e e e e e
C. toxon W. WEST D
C. baillyanum BREB. . . . . N
Docidium undulatum BAIL. D T
Pleurotaenium minutum (RALFS) DELP. e e e e 4+ + o+
P. eugeneum (TURNER) W. & G. S. WEST . . 4+ . . .
P. nodosum (BALL.) LUND. L
P. repandum (WOLLE) KRIEGER 4+ e e e e e
P. trabecula (EHREN.) NAG. O
Tetmemorus granulatus (BREB.) RALFs + e 4+ + o+
T. leavis (KUTZ.) RALFs D
T. breébissonii (MENEGH.) RALFS N L
C%;gg’;z quadrifarium {. hexasticha (LUND.) e e w4+ 4 .
'C. connatum BREB. e . + -+
C. pseudopyramidatum LUND. N R R
C. pseudonitidulum var. validum W. & G. S. .. » . . + + .

WEST
C. globosum BULNH. I
C. globosum f. minor BOLDT _ L V. I A
C. meneghinii var. reinschii ISTV. I I ™ SR SO
C. amoenum BREB. P
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\ Habitat

Date

Aug. 1966

Aug. 1970

' T~

Species — |

I

II

III

IIA|

IIB

IIC

Cosmarium amoenum var. alternans HIRANO
. nipponicum HIRANO

. norimbergense REISCH

. obsoletumn (HANTZSCH) REINSCH

. intermedium DELP.

. punctulatum BREB.

mazximum var. minor W. & G. S. WEST
cucurbita BREB.

margaritiferum MENEGH.

. undulatum CORDA

. subcostatum NORDST.

. caelatum RALFS

. caelatum var. spectabile (DE NOT.) NORDST.
. lundellii var. ellipticum WEST

C. pseudarctoumn NORDST.

C. contractum var. minutum (DELP.) W. &
G. S. WEsT

C. contractum var. jacobsenii (ROY) W. &
G. S. WEST

C. circulare REINSCH

. incertum SCHMIDLE

. auriculatum REINSCH

. taxichondriforme ELCHL & GUTW.
. pyramidatum BREB.

. birtum NORDST.

quadrum var. minus NORDST.

A0 000000

. quinarium LUND.

cucurbitinum (BIss.) LUTKEM.
cucurbitinum {. minor (WEST) LUTKEM.
perincisum GRONBL.

subtumidum NORDST.

. sikhimense TURNER

. nasatum NORDST.

. botrytis var. depressum W. & G. S. WEST

R ke o RN R R e e R e e e

++ + + +

+ + +

+ +

T T e S S

+ + +
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Habitat Date
Aug. 1966 Aug. 1970

Species T | 1T | II'|II| T |IIA|IIB|IIC
Cosmarium raeticurn MESSIKOMMER L
C. parvulum BREB. cF e e e e
C. ornatum RALFS B E
Arthrodesmus octocornis EHRENB. e e e e
A. incus (BREB.) Hass. O
A. extensus (ANDERS.) HIRANO R
Xanthidium burkillii W. & G. S. WEST Y
X. armatum var. fissum NORDST. e e e+ o+ . .
X. cristatum var. uncinatum BREB. B
Euastrum ansatum var. pyzxidatum DELP. o e 4+ H# 4 . .
E. ansatum var. javanicum (GUTW.) KRIEGER + =« =« 4+ « =« .
E. ansatum var. dideltiforme DUCELLIER + e e e e e .
E. binale (TURP.) EHERNB. e+ e e e e
E. binale var. gutwinskii SCHMIDLE e e e F e e e
E. binale var. sectum TURNER R A A
E. crassum (BREB.) KUTZ. L
E. ampullaceum RALFS L
E. humerosum RALFS + 4+ - + o 4+ .
E. cuneatum JENNER T
E. sinuosum var. gangense (TURNER) KRIEGER =+« =« =« « + 4+ +
E. sinuosum var. germanicum (RACIB) LUTKEM. + - « + =« «
E. denticulatum (KIRCHN.) GAY R T S
E. bidentatum NAG. O
E. verrucosum EHRENB. R
E. turneri W. WEST e
E. oblongum (GREV.) RALFs O
E. affine RALFS + + e 4+ e 4
E. insulare (WITTR.) ROY + e e e e e e
E. pinnatum RALFS L T R
E. montanum W. & G. S. WEST S
E. sublobatum var. obtusatum (GUTW.) KRIEGER + =+ =« + =« o -
Micrasterias papillifera BREB. L

M. truncata (CORDA) BREB. e e e e+ e
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e Habitat

1

St i Species !

Date

Aug. 1966

Aug. 1970

i T~

I

II

II1

I1A

1IB

IIC

Micrasterias sol var. ornata NORDST.
M. denticulata BREB.
‘M. denticulata var. notata- NORDST.

‘M. denticulata var. angulosa HANTZSCH W.'&

G. S. WEST

Staurastrum sexcostatum var. productum WEST

S. cyrtocerum BREB.
S. proboscideum (BREB.) ARCH
S. reinschii var. minor BORGE

S. disputatum var. sinense (LUTKEM.) W. & v

G.’S. WEST
S. margaritaceum (EHRENB.) MENEGH.
S. dispar BREB.
S. paradozum var. parvum WEST
S. alternans BREE.

S. clepsydra var. siberium (BORGE) W. &
. G. S. WEsT

S. pseudosebaldi WILLE

S. dejectum BREB.

S. connatum (LUND.) ROY & BISSET
S. cuspidatum BREB.

S. zonatum var. ceylanicum f. convergens
KRIEGER

S. punctulatum f£. ‘minor W. & G. S. WEST
" S. tetracerum RALFS

S. subsaltans W. & G. S. WEST

S. apiculatum BREB.

S. rhynchoceps var. ornatum HINODE

S pmnatum var. subpinnatum (SCHMIDLE)
W. & . WEST

S. senarium (EHRENB.) RALFS

S. glabrum (EHRENB.) RALFS

S. oxyrhynchum ROY & BISSET
S. hexacerum (EHRENB.) WITTR.
S. aculeatum (EHRENB.) MENEGH.

+ o+

.

S e T
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o Habitat Date
CTe— Aug. 1966 Aug. 1970
Species o~ | 1| |m| 1 |majus|uc
Staurastrum sebaldi REINSCH R L
Hyalotheca dissiliens (SM.) BREB. + + + + - + -
Gymnozyga moniliformis EHRENB. -+ 4+ - 4+ + +
Desmidium coarctatum NORDST. S
D. aptogonum BREB. e e e+ o+ e
D. swartzii AG. + e e e e e .
Sphaerozosma granulatus ROY & BISSET D T T
S. granulatus var. trigranulatum W. & e e e e
G. S. WEsT
Onychonema filiformis (EHRENB.) ROY & BISSET +« =+ « + « =« .
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-; U . Chondrus crispus -

M. J. HARVEY and J. MCLACHLAN ## 'Nova Scotian
Institute of Science (1973) xiii+155 pp.

- “Chondrus crispus” LIBTHEnH + Fobiilc, BATHLE, “Y /=209
T” HBWE “Y 7 = 2 DBARINR” L\ otk THBD, Chondrus crispus (IHLEME
B,V 7 = 2 ROMWBET, BLRKEEOILLRCHFFL, # 74 —F v (carrageenan) O
B#E LTEAbhTw5b, #f% Irishmoss L\ 5, #1745 —F VIXMBEOSHET,
KEAG, K, (LR & ORER F 13 HH, H 5\ T OEIR i S EHLREE
BAE. 4 F FCRFHERIEMIES FVCEL, SHIZOWECOWTRE
waTed BRI F OEERIT 3 TH FAU L RETS - LA Eh B LS (A
HRxiE), #FFETAYHIOKREERRC BT Sb- L b EERERBE CHD O
Chondrus crispus 2o\~ TDOEBAIRTIE, S5\ 38, FIACET sHRERCH
GefTitbh T, FRBRINLGCEENRUBEIh T3, ZO&IL Chondrus
crispus DWRERBE IR I, 1972466 A, # F FIEWELS L H + FEHEBELSD
LI X » Eifi X hic Chondrus crispus COWTDRANT 4 ZHy ¥ 3 ¥ DENER
#HBLILIDOTH B, ML TILOHER LREENL LS,

F, J. MCLACHLAN ; @&, R. G. S. BIDWELL ; Chondrus crispus DHME; 55
HERRE AES, A. R. A. TAYLOR and L. C. M. CHEN; #ifsts#@fE2, L. Al
HANIC; 4:R8%, A.C. MATHIESON and J. S. PRINCE ; 4=#2¢ b A {k2%, R. G. BUG-
GELN and J. S. CRAIGIE; ks E#ts, E. M. GORDON and E. L. Mc-
CANDLESS; # 7 4 — % v ©{t2%, W. YAPHE ; Chondrus crispus B33 53k, E. M.
CAMPBELL.

FHEI TR ERAI, B, 308, B, BH, BREELENDIRD, FHMllcmE
I BRI OFEOMBEEDIWARERNTH S,

B O LYY — R R Y O AR LWBEBTHY, LK, Y/ < 2BP
AF)VBDLIE, W75 —~FVORELLIVBIHEDOS AT, FHEELE
BRELOACBE LB NSV LBbIh S,

A HAS: The Librarian Nova Scotian Institute of Science
c/o Science Library Dalhousie University
Halifax, Canada

MR REREBEE AT, 6 7 % Fov BRI LTHILE00 M) ERAIZO #+ 4 Ko

(3R$H 2,300 F9) (FERYCHE)
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