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S. NAKAZAWA : Permeability differentiation in the
cell-wall of Cladophora

PraT (1931, 1932) © i< X % & Cladophora © M HETHE L%
ERRE IR, 2 LTHERCTHEAE L2 bE, EEOEER (1953)
CEWTh, R HEFoMRR: YELricpEEIns, B ochiel
& U CHIR O FE B VE 2 HEIT I W Y B wicd L i Lz, ScHosEr (1956)
i Cladophora o538 Uiz fiffiicownwT, *OBE2 % L, S8 Lk
A EVEEB TR B L, AROETLEWTELREERALSIVWE 2%
RLTe, Zhb o5 R Cladophora ORI b e @giksnfFEzT5C &
KL TWS, SE%ED Cladophora © 538 Utz Il o\ T H M4
FCTHEEREZTY, HEHWE LICERFEBEEBECK TR O &8P 238
FerotTRinsc e xRILLEDT, ch2#idL, 48 Ly intact 7t
BHECBT HEmMBO R R e EHHLL > 285,

1957 # 4 A, RdEidERIGL O & iltd S 5 Y Ui Cladophora
ulriculosa 3 X % Cl. stimpsonii O O %Ay lcm o E Xyl & b,
Ch2H T AKOBRKCE N, ¥ ]1FERCchb oML ERCH L,
B A LR S0, FR2Mbsvii3frkor b4 7 cHihid
L, e iTok, RErEiEdE F77=v, ¥XZAEBE R
Fh0l1% o e LCEB KL, thy pH82 oifgK 10cciexf L
T1~2i5D¥IETH ToRBEEH Wi, MERRERP 30532 LTh
brhHiLTLBRE,

EEREOME LD eoic, FEERILHOERL Thitk, HHIX
i< Fucus DFFc oW TREEHILHE S LT Wia chEftaokc b
T W2 ERIBLELLTHS (197), coZRCBMBEXT A FHT
Z0 ke b, ZEKEPTTEHBICHE LK,

Wbk nin v intact 7xflfd, 2% b thallus T, TH4mHIR © THE
PHEBEHRCONWTRENRZLED, LEVICERCE X ATY L (H la),
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1. Cladophora utriculosa
FR¥EARIT & 2 &Y, a)intact 72
B4 b) bz Uz A, 5
2D T 5 X L BEDOTS ; ¢
FAE, B2HMBED 75 XL L BEDT
Wisvys d) 2 M, Wb oS3
ZXLABEED2TNS ; e) FL, EMWiT
MDD 75 X L BOTLD ;
AL, YOS5 X aPBOTH
Vg g 2o S IcHlE; h) 8 44
DIV (ReRkRfaRe R,
BiR)

FRFICECESD, oF D2 RI MW, 2 4LL
LofI@R 2T WTWT, TR D 2 bh
e b HRAMEKTS S (X 1g, h),

Ml ZZE /Ko whad e, LiIEsb < LTWE
BIGEAITHF W HLLKAL, 77 2 Akl
Hizdha (4 2a), Zonl &k Ehftols
B UL Hvaiio itk 3, L Liis 1
Y bk LTLES &, BRI 7 I X 40
WELTCWE0ED, FLTCRHEHABZ LA W
2, LLMELTWERWE, Zohabillnke
5 (4 2b, ¢, d), NEHHR:(hfeta e My, 1



FiR ;. Cladophora (T35t} % HIHS RO 38 ¥ 7t 3

HOMBETHMmPDREC BT Lk, —WAfhs e CHERBT Y,
EHIESTOTIRE A2 2 bR k32 bTHD, LELEBLLOD
Ui CREH A3 38 & 5 A iR MR AR © THEREME 2 e A FHr v, 2Bl ko
SOl AE Y b ikl Lick Ficik, lims btk e b (X 2e),
LALLM DS T XARBE LT RIEEF S CRILHSAE T Binw,

PEOBEEZROIICHPATES, FFHRO—HMLBZ L EFDRH
AR e hciilReEdc Rl aC 2k, Mo FZEBERTTHC LS T
LERLTWSD, ZOFBHRAMRAY Y Xk xhwiEckIniiEo |
HCHRIAEFL LOLNEN, YRR TeXoPRERE0TLS, THRYD
R IR oaTHRACLDbbNS, L LYY RARINEC R E
LTwa e, Thic X2 TREZRGITLH, S8 BbbNRs (H
1b,d, e, f), LictioTE i, 2ZHoMEILEOLEOT, TOMMZYIDIX
Ll ek, MR HEET LA TRGIHRL D bRELEEIND (K
lg, h), chboHERERBEROZEBERFEER T LTwinna3, il
OFBERBE ML TR Y, MECEVWTIIAZFWZ LERLTWY
5, LT, EEMEOTEHHRMKE L zottEn0 2 Lnws tibms, D
F b intact N FICHWP CIRICRERT ASLHhTEZ 501k, TOHF T
RSB LTn 572D T, H2HRM T CREABS DO, Mk b
B L oTh R n—InTwdrbeEbhs, FERILHOEE®LL L
BERE & eI & I 2 e T35 2 i B, LT Of5RIE Fucus © 5
THREINLTWEAClE Ak T o 8E (NakAzZAwWA 1957) 2 ik Ay
w5, Fucus T4 2 FBHIRO &8 TS Y, Cladophora T
RAREO H MO bR WTH D, b OEND, intact 7oiEEicid JHu
WTHEBEOKREL DO bSO, FEHR TR Ao H I, 25
3O THH, YUY RAE LA TR & & A CE#tEnE w0 LAl
ot oxz et sbotEZzbid,

Summary

Cells of Cladophora utriculosa and Cl. stimpsonii were stained vitally with
Janus green, neutral red, and with safranin. As a result, it was found that
in the intact material the staining began at the tip of the apical cell and
spread towards the base until the whole stained uniformly. In isolated cells,
however, the staining began at the isolated end where the cell was bounded
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with the transversal cell wall. These facts indicate that the presence of
differential permeability can be attributed not to the permeability of the
plasm membrane but to that the transversal cell wall is much more permeable
for various substances than the longitudinal cell wall. When the intact ma-
terial is immersed in distilled water, plasmoptysis occurs at the tip of the
apical cell, but in isolated cells it occurs at the isolated end. Hereby, it seems
that the transversal cell wall is much more fragile than the longitudinal cell
wall.
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H. OHMI: On aberrant antheridial conceptacles
found in Gracilaria henriquesiana HARIOT
from the Gold Coast, Africa

NALHEED A = /7 ) BRI RO O F 2w T, 77 Y
&R (REOA—FH)EOAT/ VEOBERMALE, 7TFESKN
%0 G.W. Lawson (i L0 EEiC X o THEE T 2 BE 2415, XORES
W IE KT X o T Gracilaria henriquesiana HarioT <, fiix G. ferox J. Ac.
B G. verrucosa (Hups.) PAPENFUSS IL[H R X TW5 D TH B, O G.
henriquesiana OEARICILHENEMS, HEMEERTEFREFEO WFhdRHEL
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B oT Wb tE R LT, LaAwsoN RiclB& Lict o b, Rz E
BZLTwhkdkokiwWiEHPWEW, TCTCHROHEMZET, ©
TR BERR A (Lawson, A 17; A35; A136) CTHE LtRIBRE OMEo %
PPHTIRETHL D, KO BMHBE oW Tix Lawson Eic{kf]r
O LSRR R O FE Z ¥ o Tt 2 B E 0 LT 558 CThH %, W Law-
soN KOoOFMic X 52, 77V AFEOAT 7 ) EBE2fZf o Ibadan ©
NiLson Wik, G. henriquesiana vt G.dentataJ. Ac. 0 1 ZETHLH 20D
RIEZETwWB L0 L TH S,

G. henriguesiana 3. /1 — 7 IR BD CTEB RO 5% 0 17T
(DickINSON & FoOoTE, 1951; Lawson, 1954), H#aEHR o 2 Lo wfiil
WTHCHFEL, SoFHLRTERECET S ORERAED XL, %
ORFERFEEHOTHRBL LTCAV IV ITHBBEETHC LD DA, 1k
OHEEMIZHR L CAEO AN EER LA L, —HECHWiREELE
LTnwaZ ERENEWD, AR (Figs. A, By B S UTEML LS L, ik
O IT oM CREESENA L TT-10cmic 2 ¥ Y, FiEnE, ko
Wrb% < oRRIEL 2 LT 50, TR CRACETS Lo, #
DRENEL, REOmTETZ L0250, FERPEIFRELZLITHTL
5, X, BEIZMNMLEL, BRCISBINIAEETE TS b O gkik
A BET55, BEoBERENNOARAFG LM TIRERZEL TS, b
Lk, COMBIREMEPEZRTAER KCHXOBE D YULLWARNE
sk HTHBH, HOBIITOMTHLEOUL LWL T KA4ER
REETBLWIZ L THS,

XC, AEOMMYMBRE X AommicFicET 5 HREO EMED i
BRIh, ZoSFEEAETEMAERHRAL EER TS T iy, g
BhkoREHLOBRET S LkEOLWIERL LTEDBR (Fig. C), XK
BLidboTCRFOHOEBoETmAEICELLTWS, AoMmE TR S &,
1 o0 4R 2045 O/ FRRO R SHIZE 6 EE O b OB,
AN NI B o iR RER I Tw 2 0238 D bhv s (Figs. D,
E), zoX 5 ixiEE O BE:YEA: 4%, BORGESEN 23 Mauritius © Pointe aux
Sables 7 H#3C, Gracilaria multifurcaia (BOrGESEN, 1953, p. 43, fig. 16)
@4 LidA T 7 VRO 1FECRAINTW5 R, G. multifurcata <31/
RS L CwW BN BOBBEEOYE X Y F o L%\, X, BORGESEN
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Figs. A-E. Gracilaria henriquesiana HARIOT from the Gold Coast

A. Tuft of antheridial plants from Pram Pram (LAWSON, A 35). B. An an-
theridial plant from Nungua (LAWSON, A 136). C. Surface view of a frond
showing two antheridial conceptacles as seen beneath the superficial cells
which are not drawn in this figure, >500. D. Seetion through a part of an
antheridial frond showing an aggregation of small bodies (four in the figure) in
an antheridial conceptacle, *<280. E. Microphotozraph of a section throuzh
a part of an antheridial frond to show a compound conceptacle, <320,
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RROEBICHMER WP TIARER L BE LTV 52, RETETERD
MalaFbmdTIHRICR Dz LAHES,

DA e BEoNhE2H I/ Lawson P-[:0 |47 2 &
WL, AfEoRMZ AL UeFEiiAEcEHoELXRE Ly,

Summary

The present paper deals with the writer’'s discovery of the peculiarly
constructed antheridial conceptacles in the herbarium specimens of Grucilaria
henriguesiana HARIOT from the Gold Coast, West Africa, which he could ex-
amine through the kindness of Dr. G. W. LAWSON of University College of
the Gold Coast, Achimota, Gold Coast. Antheridia of this species are found
to be borne in globular conceptacles which are densely scattered on both
surfaces of frond, surrounded by slightly modified or unmodified cortical cells
and immersed under a slightly elevated surface layer of the frond when ma-
tured. The conceptacle can be detected from surface beneath the superficial
cell layer as a single colorless round cavity, but in section it is revealed to
be made up of an aggregation of 3-6 small globular bodies, each of which has
no aperture, measures 20-45 4 in diam., and contains a dense mass of sper-
matia. This kind of presumable compound conceptacles has lately been des-
cribed by BORGESEN (1958) in his Gracilaria multifurcata as antheridial cave
of uncertain nature. In that species, the number of small compartments in
one cave is much larger than that of the small bodies in one conceptacle in
G. henriquesiana.

5l B % ®
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A v 2 Y Porphyra yezoensis UEDA
I3+ 2=, =0HaR
wOR & A
E. FUKUHARA: Note on Porphyra yezoensis UEDA

w 8

Z2¥% ¥ Y P. yezoensis UEDA RFHKC Lo T1932 £ FEI b O
ThH, FOoFFOoEE X Hus Kt WAoo g R ERZRLEHL, *
nas 9 (%—g—%) 5 (%_%%) ThBHT LR DI, W THEIE
1952 fEFRIGfLE B ERic oW T o2 ZE L, P. yezoensis DB T % b
FTFofe, xOFE f. coreana #F L, L <L L. kinositar i\ T 2FOE W
ZITokeh, RO SRERREHORFECLKLSOTWDS, XEHLLCED
JTYL (1954) i P. moriensis 3%, TOV:H f. kinosilai \w B LI Tw
LT3, LTAPIEERFABLEAIEABCREBEBO P. yezoensis
rRREN RO FHBEANMEHOFER L LT LI -KLTwinwz 2%
RRA LI, TOBEZIAT, rotioltdEofMArHN L, 4R
ANLFEROELE TS, XK, HpRTLITOEALHRELHAL T
W3 BbRETOBRKRSIHMAXHBHLAHELOT, TNbOLAT LA
b TTHBCRERLLI > LB,

CARCA B RN R IR IR Wz 7R e L AR TFR A h R B R D
ERTH, XEZCHFC b b FRHEREAL KO ME 2 ki & h,
HofGiEmBER T Wi B nWicdb KFEIILBEEFEEZ B, BERBASE
KRR R R, BOHEOKOF R e, JEARKESEEHIILE N, BALHERE K
FRAS N, JLKIFRTR ot BILE LT3,

RRRVBERRL TOSE
Ji T <2 o 0 BRI & AU R O AR R D AT 5 5 % kAR ©
gREACRMneEto ¢ (555) 6 (- §) eI, A
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FE: R4 2 Y Porphyra yezoensis UEDA BT % =, =OHR 9

¥ (”11—2“12)“%) 8 (E%I%g) RAR 9 (1 5 2\:14)) 3 (ﬁ—zx
T alg) ELTwB, ABCEKD 1~2, 2~4, 4~8 B0 lokn ¥ ORI
Thoaok, TOMELSLTRANTLLH, EHFLNTXOMTHRELL
ZHOFEALIKTCTHE L TWaRIPL, wEs, Zi, &30, W, B,
w4 %o bowr, tox#gs ¢ (3 5) 8 (54 5)
Thote, KEF(1933)1% P. lenera @ RPHETHZ L2WELLRE, £
OB LI O BN AEARFANRTARS & P.lenera ° P. kuniedai T
W B P. yezoensis Ths, O ) OEKNRIEHED P. tenera »
FOERTMBECERELH LMok P. yezoensis L[E—Th 5 1cd, KEIL
EHET 2R THEELEZOTREVWA L EZREBRLTWS, KiCHFOR
iﬁM’%O[‘ZI“zE( &% x f. kinositai - o\WTCILIEAF DO P. yezoensis ¥ [q]

, e 9 (5 > z) 3(;‘ 2 g)khfh%ﬁ‘ R B B e 9(%
-%ﬁ)a(z Zg)f%Dﬁﬁhm~ﬁthf

X &AM P.moriensis ¥ RE LI, Fhd P. nereocystis % {.
kinositai LR LITWHELTWS, HFCOWTR—EHEERTRWEL
Th, BELORFLAL LTHTFRKOHE ST L

P. moriensis f. kinositai
’ abec abﬁ_ b e ab e
® srmmosE ¢ (4 22)3_ s 2l 4) (3% &)
@ HEFMfMEOER androdioecious monoecious
@ # £ st K epiphytic lithophytic
@® ¥ bright dark

FWLOWTEEZEORMPBRRD2KOBEHTH S,
QIO WTIRATRDO X S CH PO EPFIE—FH L Tnwinnwd, AfL
MITORZHET 2 L3RR E—-Th%, FRLTLIA—-LXEZLETW

2h LR nwas, FFOEE LCWEAN T P. yezoensis (XL RK¥FH @ (—:‘:—
> S)e 9 (5 5) oborEHTIE, ThLIRBO MBI

Abhsic@BF Ry, LB oTORHAORXMNA L LTHRS BT
Ao rBbd, Pkl T AEEO A R HEPEAR R
WMhhwoTRMBERRS R NKRV, KIT@ETH DN f. kinositai ©
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S pfiCh B P. yezoensis 1C. 4, epiphytic ® L, O35 TH Y, T O type
specimen ¥ Gelidium sp. TIFELTWwL D0 ThHhok, Lih2TiliFD
FAG T 5 Lic3BRS 5, RKIC@THAH, Lo Axis L,
LY BeRbNS P.yezoensis LY 3 WAEAELTWES, 2THAMN
SEIT© type specimen # £ 7Tl mifiic b 5 P. yzzcensis i 7 &
DB WiE L TWBDT, TOHRMBANANTCRIETWIrEEZLNDS,
M EOHTOMEZNRT #7 ) LWFATWE DI, HfCX 2T P.oonoi ©
synonym ¥ X NuicdiilH o P. abyssicola Tz { P. yezoensis T 5 (1%
LTARTOREIT X B),

APl Eofic Ao 3 =, AFFHIEATELR T 5 {4 Lo ko
WTHBRTWBH, ROREIXAKT, MEFAOET LD 27 ) ORL[LH
5oL, BEFBECOWTY T P. yozoensis ¥ iz 5 LB > Ak L HIE I,

Bl P. yezoznsis %X 2 L, 1. kincsilai % P. moriznsis i& 2o\ TR
~Richs, TRBOHMAIEOWT, L5 —~ERNTILERSSLD, XEDT)
kLR FiL T i, BEEMRTe, Mol Licno
RTEHEZLELE T IDERSIOTREVWLLHELTWS,

Bk f. kinositai > P. moriensis LXK WT </ ) ReElic
AERWET B LRSI 2, A2 Y 7HINEOWET P. yezoensis ¥
Blte7 = 2 V) fy 8~11m OFEXT Cystophyllum hakodatense <>
Sargassum sp. 1§77 L, #2km @0y o T LT 2 F 2L
T35,

e #9
i it o P. yezoensis 3 HEC A O U5 & FRECHIM O IR & 47
L —HLiznwz &R, HftloFr</ ) Ths L. kinositai 3> P. mori-
ensis |0 W T, TSN L B T ki,

Summary

The present paper deals with the observation of the formula of division
of sporocarps and antheridia of Porphyra yezoensis UEDA from the coast of
Hokkaido.

There are some doubtful facts on P. yezoensis f. kinositai and P. mori-
ensis.
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S. KINOSHITA and K. TERAMOTO: Some observations
on the photosynthesis of Porphyra-frond

“FH24 70" ORFITEKETLY LOMIERULBINTHWEHR, £
O—Bie LTRBEBONERERS SO LEbND, EHFX “7H7
470" oMK LEELBEFREAT L0 XERCOWTER LD T
PTefsds, 74797 "okl L Ty, BoI, ©H . #Hm (1956)
T OX i - AT (1956, 1957) o8& 2% 5, AL A ¥ €/ JV¥EHRDTH N
BRE, £RT S 0 ML LCBEL, S KR - pH - KEHH R ET
FOoENOXARCRIETHEERILLLOTLS,

B HE
EFRCHWE / VREREBEOXY Y/ ) ThB,
WEROMWERED X 5 wffote, Lok 1(X 05)g % 100 ml &

FEBHICANTEAEZEALTERL, 8°C o= iciE LEXEARLITC
6 (3% 3) REIMEH Lctt, P o RFMF e ER T 5, BERFICHER LicHd
DEFBERCTDOHBAOETEEIERT S, ZbOfidrbXFKIC X
* R EE T R R A ST A
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50 KBRS,

HEK i O P EE IO WINKLER 3 C, 2/KEL Conway O BHiEE LT
EF{ L, pH Ol BeckmaN # 7 2B pH #H2 M\ ic, ORI i
ha B Wi o S MEEHCHIE Lk, HHEAE 1.024 (C116.27)
DY KT B,

ERERRUEE

1. Yoikx

BIRe 8 ColRicksiT RO ARE OB LOMFRERT,
YBRANERFHL Bt wigA L, 20,0001lux oY:CHEEE L 2.25 mg/
1g-6hrs © O, 45K L7z, #lifit vk 2,000 lux Th %, EHoEF KT
&E oYtk 4000~7,0001lux TH D, B0 T CRARTEEINBAOT
HEmERD, ERLER L CRACHTHRKGFOEEANLE L B s,

2. x & ' ‘

%2 ik 4,000 lux 0 Yo FTTCORERO NERK 2 KR & oMFEE R, K
i 10~15°C Ty e 2 e v # 12mg/l g-6 hrs © O, #4:5k L, 20°C

IO

0, 4K E (m3/19-64rs)
0. 4% § (™3 /13- 655)
o )
o

(\] —r—T 1
10000 20,000 °T % 1 a2 2 30
*oRE (fux) K B (°c)
BIE 2y VEXKOHAR W2E 24 )ELAORS
EHOME L ORERK R & KR & OB &

PLETREARIBECIT L, /7 VoL RMAKRE 15°C Thh £
ORFINCRERIE LEE HW 2 ZbhTEY, HdgRoWERL —F LT
W5,
3. pH
51 2% 8°C, 10,000 lux ¢oiEK® pH & gk e o FH2 3R+, v



AT FEK: “7H4o4 )" OXARCET I, Z0HE 13

fe Kk NaHCO; % 0.025% fn % 7% HCl -CHi« © pHicf5iE Licd O T,
#% pH & b £#E 140 mg/dl Th 5, &E 0 &KL initial pH 7.45 ¢H 5
. 1.47mg/05g-3hrs © O, 4K Lz, #BAKDO pH BRI WEAL
T HHOCERICH T % ik pH o Bfi ik 2k i L3, pH7.0~7.7 35
WM E %2 bh s,

Blk =2y )VEROKRESRKEIEKD pH & OB

initial final fﬁg-:ﬂé‘&g‘ initial final J’Lg:'“ ’g}zg’
(pH) |  (pH) (mg/0.5% +3 hrs) (pH) (pH) | (mg/0.5 g+3 hrs)
590 | 59 0.95 7.70 8.05 1.32
6.40 6.80 0.99 8.20 8.3 112
7.05 7.55 143 8.45 8.55 1.02
7.45 7.95 147 | o0 9.00 0.63

4. REGYIE B

Ak O BFEREBYE L free CO,, HCO; B CO;™ Thd, ZH O
CROBEAEEORFIEE LCHAISN S R EkE-BE T 5,
2 #1%, NaHCO,, Na.CO; R of CO, # & % il # © ¥ I % e il K o ve 3
fhe Ah, 8C, 10,000 lux CHEWE T fok: O REYHILE & AR L
OMFRERT, #EKF O RERO KERYE B EF (1955) o &G e Enw 2
KEgE, pH, KRRUHFZERZIUE LHF X 2oTRD R,

NaHCO, & Mmx ik O%e (2% a) SamdREHE o8 2 4
KA U iRER 43.4 mg/dl (free CO, 0.4 mg, HCO;-CO, 40 mg, CO;—CO,
3mg) CHREICE Lk, ofa, COim ki3 5 X D& Uikl
ThhH, %i free CO, RIAROMELWACHS Lt WEEOPRTH
5, HCO: oMo 20 GO ARCHF S LTwd eFxLbhd,

Na,CO, &M i KO 5 & (2% b), FeABREREWH O R MC 7
WEE R TR Ll 79 mg/dl (HCO;-CO. 42 mg, CO; —CO, 37 mg) ¢
BEcE L, Yeamoir HCO; ofin: —HK LTws 2 E2 bnb,
HCO; ofiic CO;~ s A3 25 bekBEOMMC R WS
ROMATHIEST a tAEECTTRERLRW, 2T, HCO; o Zhs
FIA S COs™ RAA I NInw LR L%, CO5 AR UH A %
RERV,
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B2E AV ) EROKIREEAPORRYHE L OB

WM | nitial | g cozﬁ |Fﬁ ch;* ﬁ%] " o+ S i
(25) (pH) (mg CO./100 ml) (mg/1g-6hrs)
a. NaHCO; 2 mA 12#KOEE
(x R) 7.60 0.2 3.0 01 1.31
0.05 8.05 0.3 25.5 16 1.90
0.10 8.10 0.4 40.0 3.0 2.19
0.20 8.15 0.9 85.1 6.5 * 128

b. Na:CO; ZMA ziKOBS

(f 1) 7.50 0.2 3.0 0.1 131
0.05 9.00 0 164 8.0 1.52
0.10 9.16 0 28.9 17.4 1.69
0.20 9.25 0 41.6 36.9 1.89

c. CO» HAZMAIBKOBE

(3 TR 7.60 0.2 4.6 0.1 Lo1
7.30 0.5 6.3 0.1 121
7.20 0.9 81 0 1.26
6.90 16 7.8 0 1.27
6.20 10.3 9.6 0 118

CO, # A% Mz =KD E4E (BE 23 ), £1E 9.0~9.4 mg/dl (free CO,
0.9~1.6 mg, HCO;-CQO, 8.1~7.8 mg) CYH:ERA BRI E L, RO
in & e free CO, Frof HCO; AginLTw5 4, HCOf X BOMFETO
ANEROWRCH ST 5L O FER{EDPTH D, 2T free CO, W&
RiefHINAE21~2mg/dl OB CHAC/ERTS 2MRE 5,

BRI ERDRFIE & LT free CO, Tt HCO; # FIR U4FiciiZx
MERTHI TS S, Pl ERIEEO XSGRO A K LT free CO, Cix 1.5
mg, HCO; €@ 15mg 28 +5, HLUIMEXHN 2mg/dl, #%Eii 40
mg/dl M ETRAEEERZEF T 5, 2o HCO; FAT THRAD A
(HYY (W

— I



AT eFhk: “7H24 29" OLBRICUT 5=, ZORIR i

RO ERBEEZE L LTPH O ZHi4 L 2 THEKREITORLE
BRIIELIEROML TH5H, kols, pHoZ LR w2KE 14 mg/dl
O XD KEDEBRELL R, thetAREOBHFLREN
5, o pH % 7.0~7.7 ¢ free CO, 2~0.5mg, HCO;-CO, 12~13
mg/dl BEFEEL, TEXRERECHE LA BELATEZRCHFLET I DK
EONERBTbRE0THA S,

Foca (1953) 1k, W —BRcYeEdmo#ER 2 L free CO, 2F|H L,
¥ HCO; #fHT2403 555 CO;  BAHHIN T LAHENTHS
LEBRLTwS, EFGoEBMBCIE, 2/ ) BRERORHFHE
& LT free CO. Bt HCO; 2 FFH LS, AiHELCHINTH Y, Fic CO;5”
RAHA IR WREEERHE W 2B8HL s IR0k,

= 9

23/ Y oNBREHT5N0EE, KR, PH RTKEBOHEELE O®
HErPat L, bRz ENTLHERKOEDY TH 3,
1. Y& Bk 8°C ok Cik 20,000 lux O CRETCET 5,
2. YA R#EARE 10~15°CTh 5,
3. XamexTsrdKokE pHix 7.0~77Ch 5,
4, YeE5ERoORFEHE 2 LTk free CO, Ftf HCO; AAfyxirCh b,
T EXITH B,
D i, EHBHE OGS Ot R0 % o 1o B X 7K F 78 T 7
LR R A LR RTICH R & REOH L5 2 b i i T #8455 I
B, EIEUFZE I RICE MM L E T,

Summary

The effects of light intensity, water-temperature, pH and concentration
of carbonaceous materials upon the rate of photosynthesis were studied using
Porphyra-frond. As an index of the photosynthetic rate oxygen out-put per
definite experimental conditions was analyzed by WINKLER’s method. ’

The results are summarized as follows:

1) The photosynthesis was highest under 20,000 lux irradiation.

2) The photosynthesis was highest at 10-16°C.

3) The photosynthesis proceeds best at pH7.0-7.7 in sea-water.

4) Porphyra-frond utilizel both free CO. and HCO; ions as carbon
sources. CO:3~ lons were not utilized directly.

— 15 —
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FOGG, G.E. (1958): “The Metabolism of Algae” Methuen Co., London.

BEAEMT (1956): “KARKPOHERBOUIF—IL KO REBRYHE OG5 )% Hi< >
WT” HAERMASEHERS, 76 1294-1308.

SURIEA « FEGKE (1956): RO ALY IR 1 45 E A KRl 58 4 4
2L,

IwasAKI, H. and MATSUDAIRA, C. (1956): “Studies on the Physiology of a Laver,
Porphyra tenera KJELLM.” Tohoku J. Agr. Res. VII (1) 65-88.

PEME - BOLAEEE (196T): ‘T Yoy 2 ) ORECEET 208" IHA 32 45 H ACKRE
B AR

fLEgEx oy ) OROREE & EAYE
oo W&

S. KAWABATA : The structure of the frond, and the reproduc-
tive organ of Pachymeniopsis elliptica YAMADA
(Syn. Grateloupia elliptica HOLMES)

2 E

E. M. HoLMEs % 1895 Lo BED —iL# T v X/ ) & Grateloupia
elliptica 5% &% 5 2 Bl RILEEFR 1952 £ H AP FEEREKT
BT [#vA7 ) REENCELIOLED 2w T 287 % Kehla
WHEITV, v/ )% Grateloupia BB €50 KELDH LD TL
w P BD Pachymeniopsis B X ¥ WB 2R E X Wiv, Pachymeniopsis
& D B DTk AR Vol.2 No.3 p. 67 B I hEEv, KificonwTo
iC#k kit o Houmes oAb e i i (1913), M4+ (1916, 1936) s L
LSRN ROHNEDIARRETH Y ARBER T EEREICOWTOHL
WItIR R e I Twin,

HEAARWoOFHF LoMEZHLrCTI2ER L T5 4K, LA
BHO TCAEOAROMIE L LOEIEREBIL 2w THERZHA R LD TLOR
Ry +s, HUCHES 2B IBEERICERRZHPBE2ERT S, X

¥ JEMEEERRFERRDE
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ARSI 1 00 S T B B IR SR R OV A 7y IRSML © B K R R o 7 4 e
BloME2RT 5,
1. # #

1954 4 X b 1957 4Eag4E 3 A 25 5 B O L © K IR BEFN L 2 o 1957 4=
4 HEMNTRECRWTHRELLL O,

2. BEER

A. thostE

SERTAHANLER TH O &4 P REMO KO MR 2 DI>THAIK
EELTwAREHICHETWREORF TS, RARER SR TS
LM TERTCHELADOTWE 0835\, KE Lol & 25 cm WHLCH
FOWE2ME1I0ecmEE 6cm NHMVC, EIRH1mm Ths, (Lo B
HEOLOR 4 AEDEECLEOREEORFR T Y ELIBILAEEXEL
R AR R LREER TS TnwD, RAOEMmEMIkEE LLDT
WaZ by,

B. ko N¥kEE

EONEEEERR —EETRVTL COEHEWET & Bk Ui T3
L WA £ DR Zuad LdB L 0onb 5, B LICHETHW TR
WL HEEIEL 20 JE4k e Y, SRR 10 R, o B e ROV I vk 4
4 NS B Y, A o MR RETTE C X o Ma 5] R i & ATt
oY, BE ORI 3 5 23 Hnfa 51 R © B O ik ix e, o R RAR A B R
A X 0 g T KB CHR A O MER D 5, WEEHIRERA BRI RIETY
B CREBNC UL LN o AR BRI iliig LTn 5, iR ofiliie X
0N ELO2NADLOBEKICELLERLTWE o b D, T4 T
RHENCHIE L, o7 ) Bk LTw 5, HnkofifoisE ik
CHRHE U TR RS (Fig. 1, 2), ik Lt crk i o
240 1B L2 hb 535wk C3go 2 Lhzlivson8illiThs,
C. U478 |

P9 43 B F 3 of i g T o M o B 2 LTS , il Rkic o £
THEMCERCHATh0ond 5 (Fig. 3, 4), WHR-FEXFONREIIC
— R TiE T B SAIR T R4 kv, RS R A A 35 4T o i T
ELTWH L OonBEINL,
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10. EROBBIE X 260.

11, WRPTHEFELURET X 376.
A By #n fa C. »rfgry CF # & %
G. & B &K H. aE3Hk S. 2§ A
T. % ¥ ®

D.  #EVEA AR E
J v R = RO R e A3 S B R R s B AP B, D4y
NHEEL T INT OGEF KT, FREoHMRo AR LTRYD
B MR A 2 U 22 S EEC 28 U RO R IERR 5., S U Aok ¥ o b
FON PR oAl 2 Wy Tlidg L CLEDL RGO G ERT T2
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X5CThB, Aoy MR 2 ORI ER I NS,

AR ER VEoBEFAMRE A vEa vy bakh, FHiFMmiEss
BER P rofiith B, THEBRRD AL, AnvE T YHEETRWTXK
IFEhTwzon B THS, BIiilEHEEESCER INEENRLI D B
ST KEORENEEBHENR CEWEXRER>H L, BEEAMAIR
M ESTS, IHiETE TSSO AV T vy ORFEARE L D R
RARBTCHOMWEHR I T WS L OnE W (Fig.5, 6, 7),

E. BERoOERE zoER

AFETEAXE LA v v 2 blEATHLTWAEBET S C
ERHE R 2 BEFERAIHEE R L BEbR AR CTE LTWATin b, it
ODELDOLAT 7 VHOFLAKRTH L vEa vl irHiTdos
HEWT 3 B (Fig. 8), ilifs Ricalifg Uz BIHRFRE R A 2 EF 2L L T 0
HCREF2HE UL 2ERT 3, REFRAEFICE LI ADPESHIARES
bR 0p W4, NI sbol 10u T B, KRB LERIETIEFE W
RRERCHbI WS, BRFIRERohCRFEXHRDERMA LR OT W
5% OB ABE I hic, B2 EE L C v e ki L B3R T
AR VWARR L R D BERO TR W TEICEHERLERRD £{ DA T
PR EREEAR RO EFARICERAE N T, Iz 2 EE sl %
RREEL TV, BEREEERECRILIGIOBRTE LW ErEd 5,
W RIS W» T B R 7 2R LA St LTw 5 e R o LI
BEBAZRLTHWE T kf&%@gglﬂlh R LR hoHk
BrE W CRESP R IR I T 5 2ix v, EROGFHERIAIR TR
5;amﬁ&%&%miﬁ%&ﬂ#bfﬁaaﬁﬁﬁé_amTﬁfgén
ITORBKHLED L O TCRIGTEDO RS BLH EXEL TS Aot o
LBEBPERINTCWE2ENTEED 4 HAD b o Tl ER ORI
BT nAEWEORA YT AV E T v RO 2T 2 5N X
NTwic, TOHEILLITORBIO Z v 37 V135 A LB CEREOBRIETT
b, HOoOTHROREOFEMLZIE LB LG 3 FMENIE 2 BRITHIT
ToHThs LHfENINS,
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Summary

1. This paper is a record of observation on the structure of the frond
and the reproductive organ of Pachymeniopsis elliptica. YAMADA collected at
Enoshima in Sagami Provinece, and Chikura in Awa Province.

2. The anatomical structure of the frond is as follows. The frond, in
developed stage, is about 1 mm thick. The cortical layer of an older part is
about 20 layers thick. The outer cortical layer is consisted of about 10 layers,
which are composed of tightly packed, small, oblong or elongated assimilating
cells disposed in anticlined rows. No transverse connection is observed among
the assimilating cells. The middle cortical layer is consisted of more or less
4 layers which are composed of large, oblong cells having transverse connec-
tion. The innermost cortical layer is consisted of about 4 layers, constructed
of large, 3-5b armed, stellate cells. The medullary layer, in the developed stage,
occupies about one half of thickness of the frond, and is constructed of multi-
ramous filaments, disposed very densely. The fllamentous cells of medullary
layer are about 50 # in length, 10 # in diameter usually, sometimes are strongly
swollen.

3. The tetrasporangia are formed in the middle cortical layer as the
branches of cortical filaments, divided eruciately, sometimes divided zonately,
scattered on both surfaces of the frond.

4. The carpogone and the auxiliary cell are developed in the separate
ampullae. The carpogonial ampullae and auxiliary ones are developed inter-
mingled in the female frond. Both ampullae originate secondarily in the
middle cortical cells.

5. The carpozonial branch is two celled, composed of one carpogone and
one hypogenous cell. The carpogone ends in a long trichogyne which is some-
what swollen in the part adjacent to the carpogone. The hypozenous cell is
developed from supporting cell located in the main ampullar filament.

6. The auxiliary cell is developed intercalary in the bottom of the
ampulla, densely protoplasmie, oblong, sometimes attains considerable size,
covered with thick gelatinous wall.

7. After connection with connecting filaments, the auxiliary cell cuts off
a primary gonimoblast-cell, which then grows successively and splits off many
gonimoblast-cells. The mature cystocarp has no specific filamentous basket,
except in the basal portion, but is surrounded with cortical and medullary
filaments directly.

The carpostoma is furnished with incurved assimilating filaments, showing
specific appearance of the cystocarp in side view.

9. The germination of carpospores often takes place in the mature
cystocarp, and branched threads grow out from original carpospore.

10. In some specimens, cystocarps and tetrasporangia occur mixed to-
gether.

— 929
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HOLMES, E. M. (1895): New marine algae from Japan. J. of Lin. Soe. Bot. Vol.
3, p.253.
WiEE =0 (1911): #WER®HS. p. T36.
MR fARR (1916): WEBHKE. p. 109
(1936): HAHg#FH. p.543.
WM 5 (1952): 1mAOYBRIENCELOAHMO—BICONWT, B 17 EEA

HMYFSARSBUES.
JII 4 75 3R (1964): M7 77 7 OEROHEE & EMBERHVT. #H5, Vol.2, No.8,
. p. 67. -

FAR R OGEROKEE 4 VY (2)
£ MW E I

Y. KANETSUNA: Studies on the diatom-flora of the
paddy-fields of Kyoto and its vicinity (2)**

3.

RBR T o0 OKEOT 4V 7HE, BENLFNCTHIZE LEETIBTA
Do ™ & i+ % & Tablel 0 X 5Cdh 3,

b, 5EpTAHO 7o (Mgt i8Fr) €8 F 30 | 171 FE»n:E
bhiz, SAKE LT S HIBEERSZ R LA DT, KECHEWTL
HREEITIC I W T 4~31 5, ENy 1578, Wcik 35~102 5, Ky 66 fC
bote (RELMECHENBRATENCEY, HEMFRLLLDOTHS0O
TR L, KOEOHMEEX 1M IEETORB LS50 TChanb, ©
NFZE—-HRLTCHETSHIFTHYTHLAS D LELRDHR),

747 7THORER A S, kM Tk Pinnularia, Navicula, Nitzschia
DHEHEH, X ATk Navicula, Pinnularia, Gomphonema, Eunotia © ;45

* HEHIBERER
¥ EbE ESRFMOEXFEEERDOLHIRTELET,

BOD SUBTTA BN - AN - AR - KR - SIA - BN - BRELO THO s
AV IERELIILD (HEEBERFBEREL.
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Table 1. FHERFEBOKED 7 4 7 viE & T
THTHROMOY 4 7 9iEE O

{Comparison of the diatom-flora of the paddy-fields of Kyoto

and its vicinity with those of several ponds in Kyoto City)

¥ o8 % | K B (18 &) i (7 )

PR BB - ME PR BB

ﬁ 5o lmmm| % ERR % |mmm % |ED| %
1. Melosira 1 0.9 1 0.4 8 4.7 19 41
2. Cyclotella 1 0.9 1 0.4 3 1.8 16 3.5
3. Arachnoidiscus i i 0.9 X 0.4 0 0 0 0
4. Tabellaria 1 0.9 2 0.7 2 12 10 2.2
b. Fragilaria 1 0.9 1 0.4 5 2.9 10 2.2
6. Synedra 2 18 b 1.9 8 4.7 19 41
7. Eunotia 4 3.7 7 2.6 15 88 42 9.1
8. Actinella 0 0 0 0 h 0.6 7 156
9. Cocconeis 1 0.9 3 11 1 0.6 b 1.1
10. Achnanthes 1 0.9 4 15 4 2.8 5 L1
11. Amphipleura 0 0 0 0 1 0.6 1 0.2
12. Frustulia 2 18 4 15 3 18 10 2.2
13. Caloneis 4 3.7 7 2.6 4 2.3 7 1.6
14. Gyrosigma 3 27 10 3.7 8 18 8 L7
16. Neidium 7 6.4 16 5.9 8 47 22 4.7
16. Diploneis 1 0.9 3 1.1 1 0.6 3 0.6
17. Stauroneis 4 3.7 14 5.2 b 2.9 K 3.7
18. Anomoeoneis 0 0 0 0 1 0.6 8 0.6
19. Nawvicula 17 | 16.7 42 | 156 18 | 10.6 37 7.9
20. Pinnularia 21 | 20.2 46 | 17.1 17 9.9 45 9.7
21. Amphora 0 0 0 0 3 18 b 11
22. Cymbella 6| 65| 16| 59 9| 52| 8| 18
23. Gomphonema 6| 65 8| 30 16 | 9.3 52 | 11.2
24. Epithemia 1| 09 1| o4 5| 29 12| 26
25. Rhopalodia 2 18 3 b % 3 18 10 22
26. Bacillaria 0 0 0 0 | 0.6 1 0.2
27. Nitzschia 12 | 111 45 | 16.7 10 b.8 18 3.9
28. Hantzschia 51 46 14 5.2 4 23 10 22
29, Cymatopleura 0 0 0 0 1 0.6 b 11
80. Stenopterobia 0 0 0 0 1| 58 1| 02
81. Surirella 4 8.7 16 5.6 10 0.6 29 6.3
&t 108 | 100 | 269 | 100 | 171 | 100 | 463 | 100

OB L ZARCEEN TV 2 AEBORRMFREAT LI D2V I,
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1. Navicula pygmaea KUTZ. (920) 2. Nitzschia palea (KiUTZ) W. SMITH
(><920) 3. Pinnularie borealis EHR. var. brevieostata HUST. (x920) 4.
Navicwla sp. (920) 5. Stauroneis anceps EHR. (:<920) 6. Cymbella
turgida (GREGORY) CLEVE. (»640) 7. Rhopalodia gibberula (EHR.) O. MULL.
(< 640) 8. Nitzschia tryblionella HANTZSCH var. wvictoriae GRUN. (x920)
9. Gomphonema olivacenm (LYNGBYE) KUTz. (x920)  10. Surirella tenera
GREGORY var. nervose A. SCHMIDT (640) 11. Pinnularia sp. (%920) 32,
Nitzschia ignorate KRASSKE (32920) 18. Navicula dicephala (EHR.) W.
SMITH var. neglecta (KRASSKE) HUSTEDT (><2400)
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AL T, chBERAEAMECHD e, AL G L T B HA
mbns, MCHEERENSE THA 0L Gomphonema, Eunotia »: 7K mic
BWTUL PR, LoD Nilzschia 3%\, AR —BRE O Foif Ll G
Rokm (1954), HRELE O =& LEFGIE D KM (1950) ki) % K 4 Oif
TxHRDHIT, FAOFECDWTILLAT O Thh bias, FEOME
oo o h rEfm AR bR, Wb, §i&ECS T Navicula b
b % <, Gomphonema, Eunotia O BIriFlR I Tk, BEcs»Tik
Pinnularia, Navicula, Cymbella, Neidium, Nitzschia © 5 J&E73% <, Gom-
phonema, Eunotia 53075\, ¥ oY) o Ao fliliciy Navicula cus-
pidata var. ambigua, N. diczphala var. neglecta, Nilzschia palea, N.
tryblionella var. victoriae, Surirella lenera var. nervosa, Stauroneis
ancefs, Pinnularia microstauron, P. braunii var. amphicephala, Cym-
bella tur gida, Hantzschia amphioxys, Gyrosigma scalproides 75 Fhisy)zs
SAAILTE Y, FhoMifEr LT, Achnanthes hungarica, Nitzschia
palea, Cocconeis placeniula var. lineala, Stauroneis phoenicenteron, Cym-
bella tumida Tx X3 E il Lic, ¥ckmoyr 4 v 7, ok
Avrachnoidiscus ehrenbergii HAMFEHETHLLo KM€, vy 7HE
WORAEMERON L, FERTEHECLNEEFRONFEITE L, K
HBlpkor 41V vEFic RHEhTws, Holzs, Navicula pyvgmaea,
N. gothlandica, Nitzschia tryblionella, — var. victoriae, — var. deblis, —
var. levidensis, N. obiusa var. scalpelliformis, N. lorenziana var.
subtilis, Hanizschia virgata var. capitellala, Rhopalodia gibberula v ¥
DlgAIR % R s fEofuc, Pinnularia braunii var. amphice-
phala, Nilzschia palea 75 ¥ H Ak 1L © T3 e R 1 7K 40 0 e HE 1 7
YomkEicd BT (K 194) ERA YA RKEO T 4 Y 7 HIOEKD
HELDERAE L LTEdbhi,

Summary

The diatom-flora of the paddy-flelds of Kyoto and its vicinity were studied
by the author during past seven years from 1950 to 1956.

The results obtained are as follows:

1. The pH of the water as an environmental factor ranges from 6.1 to
9.2,
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2. The diatom-flora is composed of 24 genera, 108 species.

Among the genera, Pinnularia, Navicula and Nitzschia occur richly in
the number of species and are widsly distributed in this area.

3. The widely distributed species are the followings: Nilzschia palea,
N. tryblionella var. victoriae, Navicula cuspidata var. ambigua, N, dice-
phala var. neglecta, Stauroneis anceps, Pinnularia microstauron, Cymbella
turgida, Hantzschia amphioxys and Surirella tenera var. nervosa.

The dominant species are represented by the followings: Nitzschia palea,
Achmanthes hungarica, Cocconeis placentula var. lineata, Stawroneis phoeni-
centeron and Cymbella tumida.

Of all these species, the most principal members of the flora are Nitzschia
palea and N. tryblionella var. victoriae.

4. Marine diatom, Arachnoidiscus ehrenbergii, was collected from paddy-
fields in the city of Takatuki and brackish water species such as Navicula
pygmaea, Nitzschia tryblionella, —var. victoriae, —var. levidensis, —var, deblis,
N. obtusa var. scalpelliformis, N. lorenziana var. subtilis, Hantzschia
virgata var. capitella, Rhopalodia gibberula and others are found in this area.

X E LR
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Y. ANDD: Studies on Physodes 1.
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EEF oM ENCHFEL, BXEEEA LU TR M R DELZD
g —4 A “Physoden” X it “Fucosanblasen” 2 T y5** (g
LTESAR Y HEL MADHbhTEY, ZoFFLoVnThHEAGmEINTE
2. F 7P, RENKE (1876), Hansen (1893) Sfic X 5 fRIG#5Hl, ScamiTz
(1883), HaANSTEEN (1892) %1z X % ji K b¥phi s, BerTHOLD (1882), CZAPEK
(1913), Kyrin (1912) %c k 5 4 v = v @5, Crato (1892), HuncER (1902)
Bekrdaa s T vRPHEAREEL2RINTH S,

CraTo (1892) if/Miic 4] T “Physoden” 2\ 5 &Fi% 5 %, * Ok
S e ML B E R fTok, TOMRIC X 5 &, Physoden 1l ©
vacuole X 3 Rx v FIHE AR D T T7 A - A—KRABHEToTED,
I rORFHEY =Y v el Vit EET3HENLD, Jee ST
YX Lo HETHH D LHE I,

#Mpic, Tk F4E HANSTEEN (1892) 1L LFAYIT7E O #GR, DERNE Y
3 1foRLERT, KTk ) oimsIhicE g “Fucosane” Th 5% &
EIR L, Fo/Jdx “Fucosankdrnchen” XWFATW3,

% 0% KyLiN (1912, 1913) i, MR ¥ € o fUPE0g B OLSEITIF 7 2 %
L L, CraTO © Physoden (3 4i/5 10 7 v = v EWH <~ % “Fucosan”
tmALic—2 AT oRERDMRECH B & L, o/ @% “Fucosan-
blasen” X v s 2 HEME Ui, ¥ 7= % (1918) 1x HANSTEEN @ Fucosane (&2
WTHHAERE, chixg 17 ) veE—HELE2 Hh, Physoden o
AP 3 AHMCR RS 0 ThHHHERERH L,

#i 3¢ Physoden O fZIc oW TR B _EF 0o, MFET T v
2D FEFREC BT, FCHIEAHLY &Y B Shi,

Rl 73 AV et A
PR TEABMIC L3 @ Physoden % L iz,
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MaNGENOT (1926) (%, Physoden (% vacuole fricykh#E+ % 1o 7« /
~VEELOEKD L, Th#* “grains de fucosane” X UEA T\ 5,

CuADEFAUD (1932, 1935) 3. Physoden o ffig 289 BIC. O W T HEHIiC BF
Rl, TOERIVIUNFERBLCI YKRO 420 FR LT,

1. Fucosan &AL, MaErFaCEINGE,

2. Fucosan &AL, {oasihiRcHEaciaIns i,

3. Fucosan #&H€T, A 7u~vv—#R LEACPEINL N,
4. Fucosan & 4HE ¥, & fEIntnwil,

iz ¥, KyLin (1938) ik c nb ojf g i LTt HBy R 2R <Tw 5,

M Eofm{, Physoden i FHC Lo TEORBUEBFHELTED,
¥ rhboRNEWOMR S REHS M TRV, 2T Physoden o fiffy =
HEHRDISHETBHAL Ly,

#:21 Physoden 04 3c b, FONAWHE O ILEH1EE © i &
TWCfT) 0 BRYUTHD L H %, ¥ Physoden © w5\ 5 IR JERE % #ifd
OEERCOWTHEL, chbZMRLEMCTH Lz, KnTEhboO
NEYH 2 ¥ g HH LTz oot E 23, fafbzagdkik e
g at Uic k%, Physoden Bz oNEWotERIC X b, Pial & 34l
DMK INDdEED I,

Physoden @ #HiR{L3ERYEERR

Kyrin (1913) 72X Cuaperaup (1932) 0 FEic & b, Ko 3Hx AT 5
B Uie, SRURHAD, ko 1) R 2) ouik #3343, 3) &n
X ¢4, Physoden o 1 2 4 % 7z,

1) V=0 v ek hiktiedd,

2) AAY TV ARRIC K D BET D,

3) svuonFicx il H G INL A, e LTRREaRY T

%)

Physoden DORAERYERER

&Y A3 v Laminaria religiosa MiYABE [¥] 1, 2, 3 A1,
FEER HEoRTRTY, ZVvorHFicl ) Flch ¥ 5 ERKRO
Physoden A MEEcic/E4E U, BUBHE P CBAET 52>, R BREORIC i L C
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W5, chRbRMHACEWTERMPcRHIhsdo2rF—Ths,
— 7 BRAEL © BT Ck, kS MumEdie, KM CHEIRIE
% 73Rk © Physoden REHABL NS, ThbilpFHEiMET, LM
ML, #EPEER D s, & © Physoden i3 CHADEFAUD (1935) 1z L b
Laminaria clousioni .35 \» T4 X hiz “physodes 4 Yendo type” &[G —&
%2 b, BfliRko hypha tpic d KB R/ OERIR%E 2T % Physoden
BHEbND, Thbo Physoden 37 Vo vEDH, A FVvyHER26-07
=Tz V4 Y ¥z J—EFCLIMFRRREE, ZHLT
vacuole X —RICHFREBICHR E 51 b AEFHCEH EINEFS. AL 5B B,
hypha ek 2 a2 B+ %/ o Physoden # % i H{ L7, CHADEFAUD
Cdde, ThRAF 77y ~KiksbDT, HFEBEETH5H0LRXEAIL
Twas2, AF7u2y—ickE# e Physoden REMHE & o &c L2
Tigh, LrdEcoPRLEAFHCIOTELLEWIDTES 2D,
EHFEAD2Z TN 2RI LEEWEE L,

DEo@Fcxy, AEDPMm%nuMEmimK%<H oHH %
AL, RRZOBORNZORRERSL 2HOMMRTFET S, FHXEH L
%o % ©% Physoden “A” & L, K40 4 0% Physoden “AY” &5
T5,

Plate (All the figures show the materials after staining with cresyl blue)
Ph. A: Physode type A. Pa. AY : Physode type AY. Ph.B: Physode
type B. Ph.C: Physode type C. @ N: Cell nucleus. @~ M.C.: Mucilage
canal.
Fig. 1-8, Laminaria religiosa MIYABE ; Fig.1, transverse section through the
stipe, showing the cells containing physode AY, and the mucilage canals with
secreting cells in the outer cortex. Physodes are stained blue, whereas inner
substances of mucilage canals red-violet. Fig. 2, showing physode A in a epi-
dermal cell of a thallus. Fig. 8, showing both physode A and AY in a hypha
of a stipe.
Fig. 4 and 5, Undaria pinnatifide (HARV.) SUR.; Fig. 4, transverse section
through the frond, showing the epidermal cells containing physode A, and
YENDO's mucilage gland in which a large cluster of physode AY is filled.
Fig. b, showing physode A in cells of the hairs.
Fig. 6 and 7, Dictyopteris divaricate OKAM.; Fig. 6, surface view of a frond,
showing the cells containing both physodes B with various shapes and phsodes
C in different sizes. Fig. 7, showing physode C in a rhizoidal cell.
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7 & X Undaria pinnati fida (HArv.) Sur. [X] 4, 5 318,

A il 31> 5 Physoden o BB RO 44ivk, HIEEK Y A3 v 7 2B5[E—
T 5 7%, Physode AY 1% hypha o &/ &%, #HEK (1909) kX b R & v
TR AR MR ST B, U A AROMEBRORE I LTR, B
SAUVAGEAU (1916) 1z X b Fucosan OFENRED BN, FRifRoim a v
7 RcF#ET 5 Physoden » 0B B LIV 85 S vle, #FH 3 (1955) 1k
il 5 O Mk b ES E IR AT BRE Lichi R, a v T B CRRE 7 o
AVvYOIERMLBELD, Y4 AETix Physoden AY 0 & I nsHE v,
Lindb 7 VoIS A8 7 vy — Btk (pH 2.2-2.6) 12 38 W TR
T5H, ¥rcrolifuftRagtEiRic ¥ bHET 2, Physoden AY JZof A i
WEE L LTIV E B2 SR, BiclHRZN 7 = / — R YHE (Fucosan)
o FREBELTCHFET DD LB,

.y ¥ 2 Dictyopleris divaricata Oxam. [¥] 6, 7 %R,

Whtin R kD RMH Tk, ZvorHFer h HEcE s kKo
BIEET S, Ok % Physoden A Y iXTHO 2B b, REML2H X,
ZOR - R —E L. BHRK - E5R - THR - FRIK - RIRGH
ZOEEXRFL, tbRFERBERENC X b ETME# 533, vacuole i+
BN, AZ/uvy—~RHRERWECEWTHARB, ¢ O Physoden %3 #
% Physoden “B” 2u0f 58 235,

RN HIIc s\ T, Physoden B ix3: 2 LTl o 2 RS
na s, —kdfEHacrk Physoden A ot AY 3 R LE5, 2,6-v 7 o
—~ Tz =AY F Tz J ~ERBLC LD Jeta4 5 L, Physoden A JLof AY
R HELE TS0, Physoden B R#A Y INTYW, RIEWHIC
BWTHRRB X 5ic, £TDONAWH (Fucosan B) o LAy YEH © #Hiic X 5
L OTH 5, KyLin (1938) 11 Fucus vesiculosus © Fucosan i3 LWt
AL, chpsd v F 7= ) —vEFRERLUTHREY LD 2 HTRDTWD,
o T3 © Physoden B 117t © Fucosanblasen » &< Al —: 22 b,

W% (190]) A FMM o KM+, 130 Physoden 2 idffi 4 ©
MWt #hns/ lRzAH L, chr liEok i/ MacE L, &)X
UEEHTH20TCHEXFINBS, ZVvVvBTRIELRBEINRETWS, U
=Y v el iR E L, A2 ARRETS, LoTtEHR
ZDOMD 4 O% Physoden “C” L0 5#i L 45,
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Pl E3# & vt Physoden % 3 o ®lic 45 Lizh, bl Eir &l R
~biv5#& Physoden HEWHE o LFaMERIC L b, —BR#ECXIEhi
%, ¥z b 3O Physoden iifho BEofE oW T BEINL
3, %o Physoden A R ToORFICHB LU THFET IHSHH L, &
;i CHADEFAUD (1950) R HKEMSE Heribaudiella fluviatilis w2\~ C
Physoden 0 F#E %%, ChHRECIOT, LW HFMoEE T
b5 LR T DO EBRE N,

Summary

On the basis of cytochemical observations by the author, physodes, the
highly refractive vesicles widespread in cells of Phaeophyceae, were divided
into the following three types:

1. Physode type A; in this type are included the small globular vesicles
with some plasticity, which are found in cells of all tissue regions, scattered
or combined with each other like beads.

As for the larger ones, which are found in the cells around mucilage
canals, or hyphal cells of Laminaria religiosa MIYABE, they were designated
as type “AY” for the reason of their identity with the vesicles in YENDO’S
glandular cells of Undaria.

Both type A and AY are stained with cresyl blue, pure blue, and often
red-violet responsible for metachromasy.

2. Physode type B; this type comprises the vesicles, which are found in
large quantities, as a rule, in the cells of cortical tissues. These vesicles
appear to be a kind of vacuoles varying in size and shape according to the
protoplasmic movement.

This type differs from type A in that it can hardly be stained with indo-
phenol blue on account of its reducing power for this dye.

3. Physode type C; this type comprises the small vesicles with much
iridescence, which have been observed in the rhizoidal cells of Dictyopteris
divaricata OKAM. by the author.

They contain a kind of essential oil consisting of the terpene compounds,

on which chemical studies have already been done by the present author and
others.
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BHEROHFOLIZAHINT2

Gelidiella vamellosa

— K B ¥

M. IcHIKI: Gelidiella ramellosa found on
the carapace of a sea turtle

BERED L@, Y T, BiYofkobkeddrz sz rifaoLs
hThb, zERFEEHPORBO L XiciEFdCRH N, LK
INTnE, LZARBOHLWI L LD L, TOLEL LW 2ILE
DHEDIRBL W, HBLEEP L LT, KD Basicladia 7 ¥ 4 2 ©
FIREELT, Wh®2EBEORZERLTWSC LAERINTWS

LR ETAVRT v SO, THU ﬁf@WKﬁMéhf
BAETH D, AR, Gelidiella ramellosa (KUTzING) FELDMANN et
HAMEL L5 TTILob 2 hW e BEbhicDC, CoieilfidGsds,

COFRLEXHNBOEFFETAK M- KEFEEOBVHEH R X >,
1954 4 12 HERRRESNIc b O THOFO L U I e AR T & 7 { B4
LTnwleo®, AATCHTH2oThkibiiokdoTths, BRI LAY
WO THER0~T0cm o b OEOLEDT, TV O LEO EW L
MWMICAD TATHREWD, CZOfFEOEILERTAE RO CEHLD0C,
MFtO P& T e R AL OIR Uk YT iemote,
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TEmEc o TwURACTIE L, radbiillodinliTtio
et L Ttnws (Fig.C), zoW@E»bEN ORI SABELTY
%, BVERECTHEDO SO E L, E I 3I~15mm i Thin b LS
D, P LE» Y EFhT5. frEACHTwS (Fig. A, B)

Wi EZ{Eo TR 2ok d Utic—F ofEs b s iR xRbh5
(Fig. E-G), z ol fhofildikiE LTthkoifigCciHbrciid b
S, T Ol bHaRAEECE S TEDBR, HKCH» W2 T
FERAMEBID, AL E P LTI WL, B T~154 KDL S5~
10pfiFEzThHD, MdLPMEoTwzs, = ofilo o Fiaaix i
BMTexos\CcHRAZ 2AxH%KS,

AFEAE E LT iaF R R/ b v, stichidia 2{2><Ck b &l
WERE U TEVICIEE A LTw 5 (Fig. B, D), %30 stichidia

SHR000Q00 OBATG A+
T,
thng‘éQOOQQﬁD:,O‘ . \_-)‘5;3,
gd' QOU( li\);j{_o(-) ;)—-j
.'%O -.,5.3:.‘7 0BRSS
g5 aRb LY
20000 563000003V

Gelidiella ramellose (KUTZING) FELDMANN et HAMEL
B. Frond. (A,x1 (B,x8).
C. Basal portion of the frond. (x48\.
D. Stichidia. (48
G. Cross section of the frond. (x<190\.
H. Cross section of the stichidia. (x190).
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DG LR e o Cw B 8E S A & vk, stichidia © T { O
hTw3b (Fig. D), E#oseumicid stichidia ik Rl Ehvindroke, TOW
WHEEETHTICR2 RS L O HEMORENEL, Hild 2o
BPBELFE LT3, Eediiifss bk C=%FH oflas i F e
5L LW, oT—20HEENOROMNGRT#EE RS2 L23HES, W
FRFETFRCS T 5 (Fig. H),

CoRERhoOEELrOrbE LTV T v IR LEEDN, L0
B, 8&, IMioFikigir ¥i 53 2 € Gelidiella ramellosa ¥ B 5,
KiTzinG (1843, 1868), FeLpmanN-HamEL (1936) 7x ¥ @ R [ & Ak —F
T5, R ook, FELDMANN-HAMEL X iuid, BV EICd 20
Juvgic stichidia 2MEBNB L HwwEILNTH 52, KitzIng T X UEL D
LD mRRBEL, TNEERELHE v e Bbh s,

ek, ERERWT &1, CTORESRATHRO X D U8 5 fc AR O BLFERE
WEREOTwiez & ThoT, tofiofiiciilic s c A0S & H Y
B, REZvY AEAFLACHELTWEEDTh S,

X T, A oW Tk New Holland & of #il ¥ © Kerkennah Bz 35 \»
TEXOFMHBELK I, SECHAIHBTERIALI T2k, TOV <
TYIHBROLOBMBCHEIR cEOW O EhbHFHE IR, Bofo
TLTHBID, HEMCRHE LicERrbREI RO TRL, —FEOD
locality Z/RThiF Wiz Wwh, AROEBCETLC 2w nwE
LTCHLI  LOFROER I LT, CoLFcFYavy T v 7y
OfigES LIt w5,

RO IR WL o ¥EIZER, WIIFEET R B
TLET 3, i#ﬁﬁi%ﬁ&?§ﬂt§mﬁ$,mﬁ TR, kAR
LT 0 =EIRIZK - Wik FEZTER L BH 3 5.

(juﬂﬂk'%“—‘ RFEM/KEFEZ BWINTHFE=R, BLHRZER)

Summary

Gelidiella ramellosa (KUTZING) FELDMANN et HAMEL was found forming

a thick carpet on the carapace of a sea turtle captured at Sasuna, Tsushima,
Japan.
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1. KOTZING, F.T. (1843): Phyecologia Generalis. LEIPZIG.
(1868) : Tabulae Phycologiae. Band 18, NORDHAUSEN.
3. FELDMANN, J. et HAMEL, G. (1936): Floridées de France, VII, Gélidiales.
Rev. Algol., 9(1): 209-264.
WHEEE (1939): BIEHEDNE. FHE.
b. SMITH, G. M. (1950): The Fresh Water Algae of the United States. New
York.

N

-

TERKFEDO—DH
F kT F A (Agarum olaraense

YAM. sp. n.) KEEWT
it m %= %

FRTERRKETORENAEFMHATESTR2ADA LI D KMk
CTHFBEINCEROBREAO XKL X TR, HOoNCHCED Ln—
fBENAR b, THhETbe? F A& (Agarum) o —@ECCemKd £
DFERMARRTWb S ERAACIbhicbo t RHLArCRE Ok
b OTCHIC T OEORBRBIBILECE TS 7+ 4 (A cribrosum Bory) &
BRERRERVHELLCRETLOWME,L bR B2EROWBY »EPHFEH
LT3, oBARfIhdR2EZEFCAFET#HEOHPITITHE T bR
OTLEOEHREIAFAHTHL 2, HEKEZ WD WL b B 5 i
BOEHE LTAbLNRTRD, FHLEERALOEIGH A EOME i
DT a2xofixiinic, YEEE - RAFCEATHRELE, 5o—F
OFEBCODTHENTEFHES LT RWRECO D TRENTEHRERZ L
THHRE Led, JReEokbor 2HEIHNEKL, NZAFF X (Nien-
burgia japonica (YaAM.) KYLIN) & ~NVF 74 (Binghamiella californica
(FARLOW) SETCHELL et DAwsON) %5 4 #] % CHEIHIC AW CTIREIRLIcd O TH
5, TOBREBOHEFEENAMZ SN FES T Agarum (i
PHEL TRV, HOTINRFVRACIZAET Lz d O T
LOTHIRWA LW BEADL, Ao E LRom AFRERC LD
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oA FEIRE T LI
e T, JCRREIRR W B BIAL K
RV I LT PR S e AR Ll %
THEbhsd ticfhcic s UTiR
WHR 2 B LEA L TEBR (HoT
MEAZEEF X V@A Ihict K/
/Y (Porphyra onot UepA) i, 6] JT
DHEEEBLRELDTES) 50T
BEDFE R b HATR R v,

% T CH I [H R HiE 4 o R %
EKHL T W0 hicloT%
BoFREENRITE, XaMichriroT
FERTRIBE S h, Lol g
it W Tk Re ko€ 17m Ol
CAEET S bosRlRE e, Hibil
MR oD 2 whbhiEE DL T W,

G L hoflEoE it LT
7B,

R HER i, o Tk T
WCEHEE O %A B FEH L 3~5 @B
ORI L, Sesii Nl 2 2 E
b JeviC P G T 5.

E11JE X 5~6~Tcm £ B
Wl el 1em 92k, 1 UESEe
WX VAL mBMNLD, BA YN
I 1I~2ERENRT WS, WS
ThHBREOT 2 BRIRFZ T
%o HFOHIREZIEE Imm N4t o
WA T I~2 mE R F ik L, W
WA YR CEERZAT 5,

BRSO TR, BEiEME

1
4t T U & 4 60 em 4 ¢ & % A5 T Agarum oharaense YAM. B
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OEA D TONHP2 N BCEMREIIL@E»D b L v, Wik 20~25
cm, HE¥EML, & OEBGR R e ¥ (75 2 A cribrosum Bory (< #3
R B8R scroll KA BN W) L 2R NZBTH D DRV IZ DT
HouiRozEE 2 ExTtns, Xd kel AkohihzEE LTWw 325
2ig 15~2cm fii 5 2 AL L REL 2T A e O REHEO R TE
DEFLOBI LI HARL LEVWELRLD, e L¥cixfghroh L
VB ELREW, EHEERTHEZS HWERCRIZHOAZE TS, 1l
BB CHRIFEMAE, HEoL o bR B2 Lo MR —Fom~Nm2T
¥<nb, loBER—EOHRAZX RO WHAEE L TR ELED § © 53
— R K CTHEIED boR N ETH S, KEObORERLlcm Wit b
%,

FERIEHO PFLOFHRCH WA EICET 5 B R EETIAR 5,

ROV B B TABRIKR A Y 7 — A KBRS 5 A. fimbriata
HARVEY I:HE W d O Tl Bbh s, HciFR X o BRI R
CLTEOMErCEREBH 2R T A AR wTHEBELTWS, ALXOD
EEIEAEED DR TRER CANEBROAZETHICR L A. fimbriata
R W TIRILRTEA E X AoEfm FE ik FHo @z
HFT5EECRNTHREDTWS, o Tz OFEICILFziC A. oharaense Is
5%%8%5 %, NCORRELHBARIBEFROZLELRZLTA KR/ TFTF AR
pigEHoTteheWiE) L B). ER0TRIFE MR HE2> T
RTBECHHIHEWMY b Ao FREYFENTHIREBE TS %,

(e E R F AR REYFHE)

>y 7 o3RG
Mok KT

SEI VOB CHE LR, KEA Y 4 ZARFEEBRY VS 7 LR, A
vay 7 s AEEERSEoRERACUFLN, I LWKEERZ S
WCHESE 12 B 5 B/NVEREiR Lic, -

AR 7ERVCHES L, BECHAXZEAD R, DO TUMNMERA~T
V— O K E R IR, A~ v T 2RO T C7%d Th o KA,
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WA AT ¥ EEBBRRETCh
e rvewRic R.C.A. ¥ VICFEIN
LT ke ) LEHBRSEED Bn
HIh T L\, &l ERECREY
VO RS RHRE A AT O
iy REchot, kT VT
AU LR S BN Licsd, ¥
ERPc b RV iR 2y b, HicH
MeBTHOoOMBECIDT, HLL
L, XZL OHR T L,
Pr & & MEBIEA W THHMC S L
TN, R4 Y 2 F 7 ORI T G e
fBBIZVARR, 729r—1 & ZMRLLAET T
A CIERICH T, X R7Tvofk M vy — G, 2N
ICHEHZATHZ Laded, Lo AR R
FRRAO BN bORFER L TR L, XEHDANCHRIRE, ZikK v
P A G h R, Ko HARFEO ZffcZ RO BkZ2 o Tni,

B H, SHBVRPFKEFRREEEEE RN, o CERERE I v
DT ffﬂ"»i\i'n Lk In L, B Codium magnum ¥+ # 1 vk OFRC
DWTHHETREFRMER LU, X volikEEL ARG, Fek
RLBRE LTSN ER D TROMERD R Lic, TOflit vt OFAE
S fe i, HECRWOTCHEICE Lok, BEE, AR ZLfrLEe
2, ZON EMAKC L ZOKORFR A+ Y v ) ) () 2o Twho
T, ZuGFTHWIERCHEA R, SEECofRRICEbLFHiR Lo
12,

TR H O WS R R T ot s, JilEAE L €, S g Lic 85
L T2l il ftcoo THERE L X % Lite. LAk
CERCEHE LTS ok HAMFOEMChrOoTCHROHZ Rk,
ﬂﬁh&i?‘('—f:ﬂ@k’ﬁ‘f_ T ATRE, bR 0)H[HHAET D o2Twd)ic
ZYw 7L, AfERGEE L2, FHARICAy 2 LTCHE TP EcDRFET
ol
MOAK/TREC2T—1IL, A AN 8L, R o—-<5e
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FapLiciPiisvrahbh, ASEUEELERRYLS, RH4E
RELTEZLBH L. XABCONAEHADOBNL T ¥4 vicHER 1
b, XERDETFTNVAFBOENRHEATESZORLZ T, [MEEEAD Rl
s EFEERFIC—XE2H W,

ZHMicEZ BELME LB TS FucELZoRRE2, Ro 7
v b k= AETOTHRETE LARE T, FHERROED ik { FWE
FEEbL, BLEHLTHREIE LAY,

(ERKTREKTEE)

#; E B I
BE g —
HALHEEE > 4 = ¥V RO 5 FFERTIR

K. INAGAKI: A Systematic Study of the Order
Chordariales from Japan and its Vicinity. Sei. Pap. Inst.
Alg. Res., Fac. of Sci., Hokkaido Univ., 4(2):
87-197, Figs. 1-83, Pls. I-XT, 1958,

BEITHEO > 7= 2 hfDIEOREHCEE P2 112 KYLIN (1940) o 48k
L&, 4F, 1TR, 298, 16 RMcOFEINIC L), TOMETIOTHLPITS
iz, BIEIEE T, E2R TR, KOMNE, EohORF, KOOSR, Ko R
B4, #iE, RTHE, EE, 5, BEFE SFEORCOEOBEM & 2 E[{q¥R~<oh
TWdH, TORMT, FFIMERTCAHLNIBHOHFZANFEEOMICH 212U,
EOXHLTWD DT, AZEAE, BEMBRLO22H2FEVRDORMTS, 8,
REMCHASEXREZDNT, BlOMORBOMBMEBALRKFBTEZLEZD2TY
AL ERBEEBLUT, COROBHCEIEFCAOND 1mm JYE 2em BEOHEEZFEL
{BETHIHDEVDALELZHALTV S, BEROHEOTIRDLTIE, b OB
DNT, LOLI BHEROBEBEECTDON, KOBEOERBFE L LBXLNTW S,

TWINZITEOD 5 BT Pseudochorda EWHIFHE»H D, ThiE, =€V IVE
Chordaria magaii TOKIDA 21, @QEH2V, CHFEZRAMARORERTIROMEICT
X7, HIBVHREBROEZLTVS, @HEBFPETHI, @EBE—-XKOEBVEILITE
AESGUTRAZEBE O D, BERAIEBORA»ER 6 Td. TEOHT,
Chordarica B:EXBans0T, HFRAELT, WH -BARGERLMZTREIL T
Bo iz, ANV TRME 2ODMITH, EKHBHET, HMENSATOMBTERIT LD
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42 ® W 6% LLlEP MHMBESLHA

TW % § D% Sect. Leathesia & L, {KZPE Tz {T, HiiHOMLHERE O ZHM
IRD D% Sect. Primariae & LT3, 225 ElICIZ ILEXREHKIN, TDH358
MBHEHTH D, cORPOETE, WThi, 1~2HET» %25, Haplogloia BicHE
P11, Fio, &8V =®, o, fvEJSH, wVE, Z2EJIRFLLZ2~40D
forma T3 6N TS, CNHDOFUVAIR L synonym OFFEFIRRT 2 &, 250D
WY Thd, s, *HIODH 5 3 DX EHE D Contributions to the Knowledge of the
Chordariales from Japan I. Sci. Pap. Isnt. Alg. Res,, Fac. of Sci., Hokkaido Univ.,
4(1):1~14, Figs. 1~10, 1954, i THREINIFARTDH 5,

Leathesia difformis (L.) ARESCH.
f. globosa (TAKAM.) INAGAKI, comb. nov.
syn. L. globosa TAKAMATSU

Leathesia saxicola TAKAMATSU reeee reesecnncssssas srnsnarsnrsnsns srsssrasssns 49 %28 E
syn. L. granulvsa TAKAMATSU

Leathesia sadoensis INAGAKI, 8p. DOV, +ererrerrsnreries sosiunnininn sasan WA IS

Leathesia yez0ensis INAGAKI, SP. NOV. sreers cerrenrasas srtunraas sisnnanes =R i AR
syn. L. umbellata YENDO (non MENEGH.)

Leathesia japonica INAGAKI, SP. MOV, +++osrereersmssrunniiinitiin.. aTARNYE

Myriogloia simpléx (SEGAWA et OHTA) INAGAKI, comb. nov.
syn. Tinocladia simplex SEGAWA et OHTA
Papenfussiella kuromo (YENDO) INAGAKI, comb. nov.
syn. Muyriocladia kuromo YENDO

f. kuromo INAGAK], ., MOV, reemrrrriiiiiiiiiiiiissiiisssiasnstaisanionanns o=

£. gracilis INAGAKI, . MOV, srervrerrerccscnsnnnrinisnnisiriissunninninsinenas R o=

f. densa INA.GAKI, L. MOV, ceetrecaniimiiniannaniatiniiinisacsiatsiisnssnsinnenas 74 vE
Haplogloia kurilensis INAGAKI, SP. NOV. rrerterrs soresninnisins sistanis cone v ATETY
* Sauvageaugloia ikomae (NARITA) INAGAKI, comb. nov, ----ss seeeee onnees ymeJy

syn. Castagnea ikomae NARITA
* Sphaerotrichia divaricate (AG.) KYLIN

f. divaricata INAGAKI, f. NOV, -sooeeeesermsemsnimnininnnn AvEJY (8927 2)

f. epipkyl.ica INAGAKI, . NOV. «+-ererrrersimiiiiiciiiiniiciiiacisnsna, Yy
syn. Sph. japonica KYLIN
syn. Chordaria cladosiphon OKAM. (non KUrZz.)

f. chordarioides (YAM.) INAGAKI, comb. NOV. «t-«rveesvvvieeees =g 20
syn. Sph. chordarioides YAMADA

f. gracilis (YAM.) INAGAKI, comb. NOV, ++« e ser sreens FIN) =k FH=2YE
syn. Sph. chordarioides YAM. var. gracilis YAMADA

Saundersella savicola (OKAM. et YAM.) INAGAKI, comb. nov, ++ 4 vV % 7

syn. Gobia savicola OKAM. et YAM.
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Heterochardaria abietine (RUPR.) BETCH. et GARDN.

f. oabieting INAGAKI, f. nov, --oververemmnanen sxersrenes Arnaees srvennes wearrterasan w7 7 g
f. gungii (YENDO) INAGAKI, comb. DOV, -oreeoreeenns i s FoemwuE

syn. Chordario gungis YENDO
syn. Helerochordoria gunjéi (YENDO) TOKIDA
Pseudochorde nogaii (POKIDA] INAGAKIT, comb. ROV, e erre sosmnans =27 L&
syn. Chordaria nageii TOKIDA
® Aerothriz pacifica O%aM. et YAM.

f. pacifica INAGAKL, £, BOV, oo ek
f. crosso INAGAKI, f. nov. «rcvananan, Serasaenssarsnasniens erevanss 2 hmaeSs

(o T AR K 2 R S o o )

2o 8B

(WRIBBIETH L b MRI83 S HokE T)

Pl FR 4 ARG RN THAKESZRBEIN 028, 4405460
HERNFWORBESNTALBESPHRME LY, SEEBEUISARRBET, 20
BeEEafl i EA2EZ0BNBeoh, ETHERPORPOR, BCHAKD L,

TR PHRICLEBLEBRBoT, LESLBBRERBELC S, BEh L~
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44 B ¥ H6E K1Y MEMBELA

CEFBLIFRASHELRR - EEoBELENT 2 0TBEY>NTORBICELT
KEPLHREYVDH, HHFL OV TRREABTOME (£5) LARBCKBARC7 vy -+ %
KA EBHLPRIN, BHFCONTR, HRMERZOMOFELCEHE2HED TE
RPN THRHETIC Lienoi, NFWRBERFIHEEIVSGE 7405 » FTH
BTFEOHES AEBEHHEMNEE (REELBE2ETTE) ~oREZTHL, FElix
BMIDKBEPHTCERBLOEBT, RO SEOKBEIRVED L ORERB AT
BZZhRULEnd LRI BB SBRESS 212, ThIZOWTHRE L ULTORBEE
T aMAERABZRINT, XEBOELYOAHC 2T, HEORBH L
ZRE LN, SONSKOELETRELPHEBLVHEROAEZEADTEE LT, #E
OHBEMEZHED LV EE I FEOBRMVBR~N L, BECHEIESTFERL ) 4KEMT
THEFEOHABEMEEREOHBRYWTEHBNHBS Y, IKGEHE& LI, Ki4ED
B> TRGRRET I A, HHOHEEE VI W2 YEHORN
[1s QDY CRQ T 5 A - o

AXERZESE 6 ARBET S

ASH6MBRIIHKD 1026 B (H) (HAMHERAKB2 HE), @MilichoT
B OFETY, LWHFEMERERFAABLE T,

® R B O
i, 4 AL1HKZ 6 > THRMBERDY, RECHRBE2EBI v,

AESBERNREZLEABERABEIHIOH, WEAOTDLHEILE Ui,
LIRHEATEROER2ERELE T,
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