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B AN THINTa o EVEABEEAVAEA, Aaokdic, 27—V LORAMI T 5R
B, FHOLYXREBLTHEESNS Fig 1, Table 1)o T DA, BN EHOZER, HBHER LN
MLy REDEDOEROKE XIZAVENY L Y X ORI > TELRADT 5 (Table 1) HEEERE
2, LEH10-100p BEOKE ST, LrbMARHEELZETS0OT, TOBREINICHMERTIUD
NBNRENRS B, 2w, Sk EOERIEICE MM EFEH NS> TS0 RFHIC, EV MBS
ARV BES, BRICHERTEEETEIE, WBLREB LI, BRHCHNN—T 7 200 5
Eph b, EVIEHMEAFIATABCERTAELEKSED, FRoXS B ok, REESES
REBRT HEARE, BARWETHIHRBH 5.
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Table 1. Comparision of the ordinary and inverted microscopes

Ordinary microscope

Inverted microscope

Optical system
Position of objective

Position of illumination
source & condenser

Type of condenser

Working distance
(Space above the sample)

when x 4 objective is used
x 10
x 20
x 40
x 100
Observation
Image obtained

Preparation

Manipulation

ordinary

above the sample
below the sample

ordinary

restricted by the short focal
length of the objective

done from above
inverted

generally cover glass is
necessary

not easy or impossible,

especially when high magnifi-

inverted

below the sample
above the sample

long-focused

not restricted by the focal
length of the objective,

enlarged enough with the
long-focused condenser

ca. 40 mm

done from beneath

ordinary

cover glass is not needed

cation of observation is needed

easy

chicx LT, BEEMSE (P11, Figs. 1-3) i3,
AXH DR Fig. 1y ICRT & DT, ETEMKED
NERE, bedS ELETicHkIgLboT, &
HIEF»oRPAIN, RF-YVOTHICET S
NV Y IREBLUTEHEINS . BILBAKED
5é&, A EFOoZEMOE IR, AkEaryFy
Y —L OMDOEMICE > TREINS M, TOE
iz, RESaVFUyy—Z2R03CLicksT,
FHAREL 155 TWAB (PL 1, Figs. 2,3, Table 1),
T, THOOEBETE S0, ReHcH/v—
77 R %I TS, KEWIHE—THRIICHE
WR54 F75 220N, BBRELEE2C
ENTE 5,

ZokHic, BNBEAMEIEVHEKELEST,
BB EHOEMMBFERICEL, Tz, BEICEL
THRRCAN—T 5 RE DT ERBENIEL, 2D

ocul,

<:> obj.
Py 5P

stg.

—> con.

I.8. <
©—M¢ n

a

ocul,

b m.

Fig. 1. Comparision of the optical systems of ordinary
(a) and inverted (b) microscopes. 1. s.: right

source, con.:

condenser, spl.: sampl, obj.:

objective, ocul.: ocular, m.: mirror, stg.: stage.

Lt BEEBENBRENL >TVEDT, BEEATE > TVAERDPIC, BAVRBAHSELZRVT, A%
BHIC, BBIED, BERILLDT I ENTE S,

—%, BEEERCBT 249D B, H1IEDDL D, HlZIX, Pyrophacus;

Dinophysis, Oxyphysis;

Ceratium F13, RWIIETFTHENC, ROBEFDOHFBEIC, FROVBIEEOHFAKCKE LT, RESKE
ZLTWVE, ZOBBEMI, 7YV /Sv—va YELT, —ED0HAZ2EL, Bb, koo Fm%s
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LTK@HTLii&wéﬁmﬁﬁ<,ﬁ%¢K,ﬁﬂéﬁmﬁ%ﬁbtb,@ﬁéﬁtbbf,mﬁ%
RECRBOATABEST 2C EMTE 05 EVEMSE ORI R, BREEEHOBELTISHEK
H,#ﬁwﬂﬁéﬁﬁfﬁéo%n@i,Lﬁm&ﬁaﬁwfﬁﬁﬁé%é,@ﬁﬁ%ﬁmlﬂﬁﬁﬁ&
DHRBICBNIBETHIENITENTE S,
ﬁ&u,ﬁ@@ﬁ%&%%@bf,ﬁﬁ%ﬁﬁﬁﬁ@@ﬁ@%ﬁﬁ@ﬁ%%ﬁdfw5ﬁ,kﬂ—ﬁ@
@Iﬁﬁ%%ﬁmécawxﬁf,ﬁ%mﬁ%ﬁ%ﬁﬁﬁféotﬁﬂmé,m&%ﬁ%wﬁﬁ%ﬁﬁ%
@%?5C&ﬁﬂ%&ﬂqkoﬁﬁu,ﬁﬁ%ﬁﬁw%%ﬁﬁw,@iﬁﬁﬁ&mméc&miofﬁé
nrRRE0>b, —HBERTODTH S,

H B & B &

BEOHOMEE LT, LTS LR
B, Bl BRIt Rh g, mRE, &
& Biho 4 >0EATHRR L REBKE VS
Fig.2 KL Zh 54 D2DEAERT . RKITE,
#oP iy, FAE—ATAFE FRUGL
.da LT AT E FAINA (Table2), A% BIE L7,

Fukuyama

Kasaoka Bay

Table 2. Fixatives used for the fixation of organisms

( Glutaraldehyde 27%) 4 mf*

(;7 , - Formaldehyde (37%) 0.4 mf*
) Sensuijima island

w * added separately to 100 mR of sample water.
9
G\ N Y
Hashirijima island
 J

......

+ L]
[} L]
] \_/
[} L}
L3
Fig. 2. Location of sampling stations. @ : sampling stations. Eb

Fig. 3. Hole slide glass used
for the observation.

cnsoRKT, BUBTONEAOR-LVRTAFIC a: hole slide glass,
BL, AEHIT EREMBE T TARAY — L ERy b b: cover glass sticked
on the bottom of

AROTIEEATORRLT, BEAOR-—VATA FIC the hole slide glass.

%b,@Iﬁﬁﬁ(ﬁﬁ%?Mﬂ)@)%%bf@%bm
BEREAOS—VZFA FIE, RE&ER74 FJ 7 20RE
K hN—25 2 &M LIzd D (Fig. 3) Z AT,

w R & EE

TR, RESHEERL, FyuBsEciReTol,» oB8ET s & PR LBEERKDS B
BRIC & S LI MgR D38 Y, Pyrophacus horolongicum STEIN, Dinophysis acuminata CLAPAREDE & LACHMANN,
Oxyphysis oxytoxoides KOFOID, Ceratium furca (EHRENBERG) DUIJARDIN, Ceratium tripos (O.F. MULLER)
NITSCH @5 FEIC DT, R KL HEOFRbATHNE AN SDHELT, WRFE AL, BB LL
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BROBINTHRVTAED > OBEESTIIN, MHLERETL 7,

Go#ucBid 235) BEEHRHICET 24MOKBALDOb DR, BRoLdic, BAIE LT, KEHH
FUCE BB S, AEROBOTHAMICGEZHBEED, Z>0BROBEEET 5, ChoDEMICH - »
T}, MEZHT 0% ER] zoRIE TEAL , TR SERICE-> TERIZ TERD , BULER
Z[ER] OB THBH, RHBFICHNTL, ChSOFHicBALTETORASIDONBZEL
L, HRTRBEFICHE> TR LEHALHICLTE . $7-, BEEEEONIZ, hdD4YssHikd
B5E0RS, NEMENE, RPESBUOTVEHHEIFOFAE LA, %5, MERBEOBTTH
2HAETMCAG TES 200%8T, —Mic, (7] (%] OFELEbic [E] [Fl 0T bEBCHN
SNTHY, EHRTRIH 20, MAELER TROLSIC, TE] [Tl OBEEBULAET, BICHEE LT
ALTVE606H520T, CCTHEMICREY, RO MF1] %) 0BFLHL, RO TE] [T 0F
ERVAT LT 5, UL, MBEERFOKOZPOFAUEROBRICHoTIE, X, [EX], [1E]
[EZ] FOEBSAVLATV 20, BREEEHI, BRRICGEVEZ L6005, EiCR~7-X5ic, F
T EA, BESOFMCRELTRELBHEZLTVE23DETH-T, BHTERUTLEOEMICE - TR
RENTHY, LROKINLELE, TNOOFEOET IHANEERERSTERL, KORZF A AR
EDOTOIL, REJFED—DOFZRAVBLEVS LS, —MICERT 3 E3BHTERET, %, F—
DESELOBERTAVONTN S, T TR, R KOMKHBASEIE2EOTELLT, BrOBK
TRUONTE . [hoRE], [HROE], THROEX] Z0EORDICE, [HROLETFOR], Kok
EOE], THROBHEOE] LVSEHREAVECLET I, KOLATRIEL, 2OBRBLOAE L2
EOTHERRERTHICIE, REBO, AT TEAORERFOES], [EBOSX] L S5RI, [E
21, &), (Bl E0FELRAVBETELET 2,

Pyrophacus horolongicum STEIN
(PL 2, Figs. 1-4)

STEIN 1883, PL. 24, Figs. 1-13, 1. 25, Fig. 1.
AN 19213, p. 28, P18, Fig. 82 .

ABE 19279, pp. 390-391, Fig. 10, _.

B 1960°), p. 123, PL. 123, Fig. 5 , .

6 .
), p. 221, Fig. 84 a-c*

Woop, 1954
e 19627, p. 21, p. 112.

WeEs 1966%),p. 79, P1. 37, Fig. 6.
Bm 19659

m 197219, p. 14, Fig. 47.

, p. 15, Fig. 40.

HADA 196711, p. 15, Fig. 25.

MR 1967 19, pp. 47-48, PL. 3, Fig. 72.

COBRIETHMICE LILRBEOBETH B, PL2Fig. 1, Fig. 4 iItkD FRIOE D 57K, PL 2, Fig, 2,
Fig. 3 ICiE@» 5 R7:RAERT, &mﬁ)m,ﬁ%%f%ﬁt?mﬁgbt@%%ﬁmmeﬁﬁbr,
BrEt LA KA DR o & 5 BHOREHONTEY, ThELRC DEMOKIEL Y RIRTH S & 3T 5D P D
», SE0, BEEEICE AMED SOBEICE - T, ML L Y IIRTREBNVT &b d -1 L2,
Figs. 2,3)0 A1 5, KOPRMPOBEEICH LT 2 HMIBIRT, £, TR, &I OBROBHH
DWEPHLICET 2X S WAL LTV, FTRMIT—FHELTORTH IO LT, FBoRDIR
—EZOHRETYEPLICMALTOEDT, KD LEHEIR, ZhEKE LTRWIDHEAELSET
Bh3, TIEICBRNTOPBENAZIL LTS, Woop® (3 Schiller IRV, #IROEFIAS5 979



BEEEHEOBRICL Y 3 B BEMSEO A 161

37 ¢y & % Pyrophacus horolongicum, 6-7° 1277 12-12°7 4-10”" O & D% Pyrophacus horolongicum var.
steini & LT3 H, ABEVIL, BB OKIZBRADORESEEHAIL, KEHEAIIVEZOBREZEE
F 508, NEBEEKTREDSBNE LTS, STEINDIC X S P. horolongicum DRI E BT 5L, &
DOEIREINT, Woop® @5 97 97 3™ L HRME I —KET, Pyrophacus DI BT, #iR
DEOHEI & > TEBART 2 &5 C ERRETEEV»EEL Do HIC, SCHILLER, WooD®) D@
WRoOmFIZL, P. horolongicum B8 U CTIZIEFE IR TH % 23, var. steini ICR W TRIEFICBDOLEN S
DT, 59797 3" Db DDH% P. horolongicum & L, BRRD H DAL T—HITED T var. steinid L1
LS EHE®E, CORAEBERTABWNETLO0REREERLANBNWELATHS. P horolongicum
oo EFoEE, 1P, LgPicEniz 0s, HapaDickhid30-404THB %, PlL2,Fig2ic
A UF AT 164, P2, Figd IRUEARTRA22TH -0 KOLEAORIEAIIDIC IR0 2,
ABEVIC £ iE 94-1204, HADAD 1€ & 4T 90-150u, MARDNC KNE 74 - 904 TH 5 3, PL. 2, Figs. 1,
107 LI BA T2 160, PL2, Fig.4 VR LR TIZ 1050, TH - 700 WU ¥ OEIZ ABeY ickh
¥ 103-134u TH 5 55, PL 2, Fig. LIC/R L BIR TR 144s , PL 2,Fig. 2 R LR T2 160 # PL 2,
Fig. 3 1CR U7k T3 110 # P12, Figd IR LR TR 1008 TH 7o PL2, Fig. 1, Fig. 2 /KR L 72
kI 197746 6 A108, @LFHEE thgei#f <, PL2, Fig3, Figd IOR L B EEREAFET A 9 BB TR

mahtco

Dinophysis acuminata CLAPAREDE & LACHMANN
(PL. 2, Figs. 5-7)

JPRGENSEN 1899 13)

, pp. 30—31, P1L. 1, Figs. 7-9.

A 19213), p. 15, PL. 1, Fig. 16.

TAI & SKOGSBERG 1934!4), pp. 430439, Fig. 4 .
GRAN & BRAARUD 1935'%), pp. 371-372, Fig. 47, .
WooD 1954%), p. 196, Fig. 38,

g 19668 P- 70, PL. 32, Fig. 9.

ABE 1967'9), pp. 43-48. Fig. 7,,,-

AR 196712, p. 42, P1. 3, Fig. 52.

THRONDSEN 1977!7), Figs. 21, 23.

CORBMIBBEEEEE LTRODPMIVBECEBT 24MTH S, PL2,Fis. 5 iKAll»SRLH,
PL2, Figs.6,7 I D 5 B MAERT . KRIAE» SRS L, HMEVWRETILRIEAETH 5, TAl &
SKOGSBERG! it L hiZ, ko E#IZHFICEGT2°— 11" ERIKHEO T S48, PL2Figs KR L7
BT DAERNE TS »o KOWEORIZFIRDOPRBTRALE > T B, EBRITES INE
CETT, AR W B O NMARNTED, KO ERICEE DI WHE LTS LD
FRIOBERA SR A T FMICH 3T &80 TAI& SKOGSBERG!V i, MEH» SRIEE, EBROH
WOEE, TROEEOEORAMD038-048 #TH5L LT 548, PL2,Fig. SICRL K TIM
0.36 (ETEANKIEEN > TV Do KO TEHIRE L OBANDODICHKRE BV TS, KD ETOR
13 Woob® it AU 0% © 1.3 — 1.5 4% TAI & SKOGSBERGY 1< ki 1.28 —1.56 £5TH %45, PL. 2, Fig.5
CR U= BTG 1.5 f5TdH - 1o ERIDBTERFIREIRII_HICH > T 5SRO HE L < SMU A - T Bf
DT B Db TH Bo EFOREENE &/ NS OURESHE%ET 5 C £i3750 6 TAI & SKOGSBERG™ITX
2L, CoHMTIR, TRIOKEERAR, KO iy SHll-> Tho L TO% 009—-017 EOWAIICABET 5EEINT
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W3 HS, PL2,Fig SICGR LUK TR 013 EOMALICHLIBEL T3, EROKIERF 13 TAl & SKOGS-
BERGC X 2 &, kDL TFOED 047 — 0.57 f50E X THBH, PL2, Fig. 5 IR LA EKTIZN 0.5 £
T, CORKOTHAORDHI0°-120°D A% 1T L 548 b, TAl& SKOGSBERG'® DM &£ 3¢
—HT b, CORFI3EADILKRELLMROBEEZFE T2, VI ZhBRVODOTIREL, &
BEROEHEORD02EDE I THB, PL2 Fig.5 TIXAEOHREL PP THIC, BEEEER/FED
SERICESN LI Dso-Fr L0 B0, HRECEBEINS. COEIKR 59 Dinophysis BOEHT
B, AREBZFLLARLTV30T, EXHEBELZAVIES, BB SOoBKIFERECRETH
353, TAI& SKOGSBERG!V® ABpl®) i3, BEIKCh LD FHHH 5 DEEAFTIE -T2, AER % 12E
VEAMBEEZRANVAC EIE - T, KBHARIC, COEPEHEMND» CBRT LT EMNTEN, TORKR
KkdE, BEOBRIIFEECEETHS. TOEHR, BRLSREL, PL2 Fig.6-7ICRT&LDHIC
R 2 OB MAEADLE LI INRHICRZ 20, £GDRI, KOPRES LRHRBLOKS LR
THRAEN TS, KOTHEE, EREM»OR2E, 8, 3-20&ELTVT, Z0%kHIT, ¥
PRSIV ALTVE D, RERCK ->T, EREEROMOBSBIIEELORR L i BE&K TR
WoteD EAEKEBVU T %o TAI& SKOGSBERG!VICL B &, KD ETFORI, £HDED 2.40 -3.00
f&, ABE'® SRU2DO0KICL B E 21645, 225TH 555, PL2, Figs. 6, 7 ICR LIk TIR25
f&TH >7o PL2,Fig 6 LU, ZADHEERRF BEBTREL TRV ED, B-2D EBEIN S,
75 %, PL 2, Fig 6 TR TIZIEWV S, PL2, Fig. 7 IGRT XS, ZRIORERIL, BEEES L 51T, 04K
FHRI~NAG THEF LTS, PL2, Fig6 DEB%RAE, BHO/NLBHRAEBE O THAIN T 5D 0HBIC
BIEKIN B, PL2,Figs. 6-7 IR UAcBAIZI97T4 6 A108, BRIl TRE L —D DMKk
THbo KO ETDEIZ JPRGENSEN!Y 1€ ki 47-48u, TAI& SKOGSBERGY i€ Lk Nid 39.0-47.54,
GRAN & BRAARUD!®) i€ X 11T 33-514, WooD® ic X 4113 3851, ABE!®) iC X HiE 42-53u TH 513,
T OMEER DBEK 37,58 THotoo THEEDOE 12 JGRGENSENS) 553133y, TAI & SKOGSBERG) £:27.0—
34,04, WoOD®) £522-38u & LTV ZDICH LTI 2T £ TH o710 HBRDELEDEIIM 15 £ THo7o L
NP oRBICEDE, COBMIKORBICKTRODONEEEHT ST EICLBR, COXSINER
BETOMERICED SNBLVIRTRIEL, LA, COLIBERERL BROF BB,

( Dinophysis B QL OEKD R#OEMAHECHET53350) KOFOID & SKOGSBERG!S) 12, Hif#yisk
FHBBICS T B Dinophysis BDEMICEAT 3 BALEELBEL TS, S, ChoOEOTRICH -
T, BRI EAO R & E, C OFEO RNCBOT L OEEBEICATH BEEEDHRLERE LT, PUEEADE# & b8
BTAELZONH A%, BICk > THENEBELE LTEREL TV 3, TAI& SKOGSBERGIY 13, Hu7
A NV=T DEYT V—IEICEBY 5 Dinophysis FOAYICEY 2 MLBAELTEL>TVB8, #Sb,KoFo-
ID &SKOGSBERG!DDHELHML T 3, LD, KORMOEAMCHET 2EZROCOFHIKLZ DT
H %o 1B, IRD Oxyphysis oxytoxoides I3 2 REMOBEFCET 22RO FARIC, COHERLLZHD
THhbo

Oxyphysis oxytoxioides KoroID
(P1.2, Figs 8—14).

KOFOID 1926 1), pp. 205208, P1. 1, Figs. 1—4.
TAI & SKOGSBERG 1934, pp. 474—479. Fig. 14,
ABE 19671, pp. 105—106.

THRONDSEN 197717, Fig. 24.
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PL 2 Fig. 8 1T &R b 5 R, PL2, Fig.9 icHRI»SR 7K, PL2, Figs.10, 1LIIERIA> >H7:X P12, Figs.
xzwmﬁmweﬁtm,PuJ%J4KE%ﬁﬂwméﬁk@%%?oC®§u¢i®kéé@EfJMiME
HOEBEHBHRICGENETH B H, BRREAID b1 DERTOHBLTEY, FTREERID LM
Wk %, 4o E TFo®EIZ Korod'? ic X niE BB 0RO 30 -324 45, TAI & SKOGSBERG'® 1 &
MiE319-37545TdH 5 A8, PL2,Fig. 8 iR LK TIRK 3.3 45, PL2, Fig9 R LK Tidd 2.9
#7720 TAI& SKOGSBERG'Y 3, COBTRADRMI, BICHT THRAII 1°-8° i C&LT
W% %5 PL2, Fig. SOBATEAIT®, PL2,Figd IR LK TIIK 6° BTV 5. R Bk L TiER
@Eﬁtmofwéﬁ,ﬁﬁu,wmﬁMKﬁbtméoL%mﬁ%wﬁmwmwrimwbwmﬁ
S A LTV B DS, OB R 0BT 0K Rl oL kD SEVONEBETH 2. HEREKDLNHH» D
3TV OALICAIET B 03, FELOLHA%RSE, ZOW|IE, HEALZADI EBROGEEDRIBUICHET %,
10 DRI, 12T, KOBRBROBESTHTRALNLE -T2, EROMBER IS T ORELEL,
FOEXRHBOEEZEELVDY, TRhEVHRBADLLENIETTSHS (0l 2,Fie.8) . N E R R
PoR2EFIEARMLHERELTED, ROEADER, EORIFPRETHREKRKLEE >TNS (PL
2, Figs.10,12,13). A0 L TFO&R Koroip!?) ik id A DED 3.7 —4.015, Tar & SKOGSBERG!Y
wEhiZd — 545 THBH, PL2, Fig. 10 (R LUEKTIN 415, PL2, Figs.11-13/C7R U - AT
H38HETH-Te T DERIC, COEMBE LLERCRBELTWVT, RS R > S DBIZ T 1T D B
THB 0, RAQBVEMELANECEICE ST, KRHEHICIH SOHEM S DEEETEHTL
MC&7e.  PL2 Figsl012 (CRT X I, HOMEKTE, BESE» OSBRI SL, RO TFhabsg < R
STV BEWVHEA DD B 3, REICK » CTAEBEAROHOBATIEERBEKIND L, COWT
BB >TL % (PL2,Figs.1,13) o M & L THMA DL, TREOTH, BAILL-, TR
Wi, MBTRROEELETIHEABBEINLEBHD @LY, Figs. 12,13) , Pl 2, Figs. 9
13-14, IR EKIZ 19774 5 A26 B, PL2, Figs.8,10-11 RTEARIFIEG B 148, HiICHRICBWTRE LK
FEAE R LTV 78T, PL2, Fig 12iCRIEKIZ R4 7 A 2 ALE: B TR shizbDTH5. PL2, Fig8
R LBk Tid, RO THICRIBEESTIBICBIE SN, MEREICEBO/NLBER SN B o PL2, Fig9itR
Lk Tid, WRESA X NENRTHZOBBEINDI L LEDHIC, BERDICHEEESEIT > T3
DOHEE SN Do PL2, Fig 0GR UK TIE, ETFOMKERK & bEEOEABEMTIMNL TS
&, RU, ERMORERFZ, ARNORERRF LD BREC, WwAEIRAE S XS, KoBFMICET T
BERLTWVAC L ENBEEIN S, PL2, Fig 11OMEEKETH, EERsEEINGEEDIC, KORRTICKE
BENH DL, MRENASTERRTHSCEMBBEIND. PL2, Fig. 14 \CR U@k T3 Z RI#H R
o B BEOLER - AR O OEERSARICEES NS, COEHOKRD LTORR Koroip!? ic &
hid 63u—68u,TAI&SKOGSBERGl4) X g 58-65u THBH, LROKMBATIE 575-61.58 THo
Jeo 1M OEIZ TAI& SKOGSBERG!Y WK XU 19.5-24.00 TH B, LROEMATE 17.5-24u

14 D%12 Kofoid!?  OEMEMULM LS £ TH 70

Ceratium furca (EHRENBERG) DUJARDIN
(P1. 3, Figs. 1-5)

EHRENBERG 183429, P1. 2, Fig. 2. (Peridinium furca)
JPRGENSEN 1899'3), p. 44.
OKAMURA & NISHIKAWA 190421), P1. 4, Fig. 15.

PAVILLARD 19072%

, p. 230.
#ull 19213), p. 32, PL. 9, Fig. 96 4 ¢, PL 10, Fig. 97, .

PETERS 19282, p. 82, Fig. 21, -
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PAULSEN 1930%%)

. p. 76, Fig. 46.
W 19605, p. 245, PL. 122, Fig. 14.
WooD 19549, p. 274, Fig. 98 , .
(L& 19627, pp. 91,112, 113, PL. 4.
LB 19668), p. 92, P1. 44, Fig. 10.
Fm 1965%) p. 18, Fig. 50 ;.

mm 197219, p. 18, Fig. 65.

HADA 1967'V), p. 20, Fig. 31,

AR 196712) p. 51, PL. 4, Fig. 87.

%252 19722%) pp. 78—179, PL. 10, Figs. A-B, PI. 15, Figs. F-H.
fore B o JLEH - GEE - Bl 197629, Fig. 1y,

PL. 3 Fig. 3 ICZ DA DIERID 5 R7K%, PL3, Fig.1 iIC&fl0>5, PL3, Fig.2 iICiRIKRUHAD S | PL3, Figs.4,5
CEMRVEMD SRINERT . COBMIHBHNAINRET, BAZARTMNI»0R2E, KiZsks
LTRICHBVAAREZ LTEY, EAORBEBHBTRALL > TV S, IREIEAEM» 82 &,
ZLOHA, RICBRVZAKT, HRRBRLTEALNE TV S, HARE OBAML TE Va5,
MObDbH 2, HALAREOBRARIWEB TRV, FTRENAET, ARORATIEMORMTLED
Bo ROBRBRBEIICHHROBMAYT 25, HREBECEELI TN, KOBBOELAC - AD®RA
THTEH, CNOTAROERAIR, BHICHD > TROBFEFTICHEL, RIS - THT
5, EAORARAMNOBRALENEEBICELA L >TEBY, EBLEANOBRADIEEREDEITH 2, B
KiICE-> TR, ZAOBRAREROBRALD SHSHICKD. T OBIRKY, FFHAKELLEL, ¥
BHRCSPEOBEL TV A DT, FEAFALAD S>OBRIIBY CRETHSB, PL3,Figs.4,5 12T D
AU ROFURCEMND» SR TH B, #EK, COBICONT, THLOHAD S DERERET
BRIV, CNEDNICL2E, COEYTR, ZAOARBIEA—FEECHEKIN, BELTHS
B, BOTELMEUCHSENOHEC L, ZADRARZKMOERICHBE LTS EEhbh s,
Pl 3,Fig. 4 OEER TREBHSA BH LT BT EMBBEING, 585, COBERTRERD % HcHFTE
<, RHEEDM OTO 200K SN B, COFD, HAEKRDE A% 20 1kD EFORi2 JGRGENSENIC XU
110-200 4, FIH9) INE L 41T 135200 4, %23k 2N KAUL127-2464 TH 5 15 P1. 3 Fig. 3 O TIEA 150
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EXPLANATION OF PLATES

Plate 1. Application of inverted microscope for the observation of Dinophyceae.

1. Observation of Dinophyceae with the inverted microscope; the observer is
manipulating the organism.

2. Manipulation of organism with microneedle under the inverted microscope.

3. Around the stage of the inverted microscope; objectives are set up on the
underside and a larger space is secured over the stage by means of a long-
focused condenser.

Plate 2. Dinophyceae studied and described in this study (1).

1—4. Pyrophacus horolongicum STEIN. 1,4 antapical views. 2,3. lateral views.
1 shows plate pattern of this species.

5-7 Dinophysis acuminataC LAPAREDE&LACHMANN. 5. lateral view. 6,7 ventral
view. 5 shows the nucleus characteristic to the Dinophyceae. 7 shows the
left sulcal list leaning over the ventral area.

8—14. Oxyphysis oxytoxoides KONFoID. 8,9. lateral views. 10,11. ventral views.
12, 13. dorsal views. 14. oblique view. 8 shows longitudinal flagellum ex-
tending backwards. 9 shows the granular cytoplasm. 10 shows the ventral
area. 11 shows the nucleus characteristic to the Dinophyceae. 13 and 14
shows the megacytic zone developed between right and left valves.

Plate 3. Dinophyceae studied and described in this study ).

1-5. Ceratium furca (EHRENBERG) DUJARDIN. 1. dorsal view. 2. dorsal and
ventral views. 3. ventral view. 4, 5. lateral views. 4 shows the longitudinal
flagellum extending backwards.

6—7. Ceratium tripos (O.F. MULLER) NITSCH. 6. dorsal view. 7. antapical view.
6. is focused on ventral surface and the ventral area can be seen. 7 shows
the cingular lists with short simple spinous ribs.
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Plate 3
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SUMMARY

During about five years we have continued observational studies of Dinophyccac found
in the Seto Island Sea, because they are not only very common in marine environments as
phytoplanktons but are very important for the determination of the causative and com-
posing organisms of the red tides. In the course of these studies we found that the utiliza-
tion of the inverted microscope of the Le Chaterier type is much more advantageous for
the observations of these organisms than the ordinary microscope. A fairly large number
of organisms belonging to the Dinophyceae is, as is well known, compressed longitudi-
nally, bilaterally or dorsoventrally, and when the preparations for their microscopical
observations are made, these organisms tend to show definite tendency of directing
towards the bottom one of these more or less flattered surfaces of the body. Most of the
morphological studies of these organisms performed unto now, therefore, were restricted
to observations from particular directions, such as; apical or antapical observations of Py-
rophacus, lateral observations of Dinophysis or dorsal and ventral observations of Cera-
tium, for example. Cover glasses, which are indispensable for observations of high magnif-
ication with the ordinary microscope, are not necessary when we use the inverted micro-
scope, because the object lens of the inverted microscope is set up on the underside of the
stage, and so, the objects are observed from beneath through the slide glass. Furthermore,
inverted microscope is designed to secure a larger space over the stage, keeping the lumi-
nescent source farther over the stage by means of a long-focused condenser. As a result
of these constructional particularities of the inverted microscope, organisms can be
manipulated while the observation on the slide glass with microneedles or other ap-
propriate tools, and so, may much easier be observed from all the desired sides of the
bodies. Thanks to the inverted microscope, we could show, for example, in this paper,
together with their conventional images, lateral view of Pyrophacus horolongicum, a
strongly longitudinally compressed species, dorsal and ventral views of Dinophysis acu-
minata and Oxyphysis oxytoxoides, typically bilaterally compressed species, lateral view
of Ceratium furca, apical view of Ceratium tripos, strongly dorsoventrally compressed
species, all of which were very difficult to observe with the ordinary microscope unto

now.
(Received October 31, 1977)



