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Abstract

Gymmnodinium nagasakiense TAKAYAMA et ApacH1 was collected from seven embay-
ments along the west Japan as well as Gokasho Bay. The latter is the type locality of
Gymnodinium mikimotoi Miyake et Kominami ex Opa. The morphological and phy-
siological features of the two species are herein reassessed on the basis of light and
scanning electron microscope observations along with a detailed literature survey.
Both species are characterized by the following features. (1) Each species is ap-
proximately the same size in cell length, width and thickness. (2) Their cells are both
flattened dorso-ventrally. (3) Their nuclei are ellipsoidal and located in the left lobe
of the cell. (4) The epicone of each species has a linear apical groove, which was
previously misunderstood to be an extension of the sulcus into the epicone. (5) Their
cingular displacements are relatively large, approximately one fifth of the cell length.
(6) Numerous chloroplasts are randomly distributed in the cell. (7) Both species
make red tides not only in the spring-summer but also in the winter. As a result, we
conclude that G. mikimotoi is conspecific with G. nagasakiense and that the former is
a senior synonym for the latter.

The cingular displacement of this species varies from one ninth to one quarter of
the cell length. However, most cells observed in this study and in former records have
the displacement in less than one fifth of the cell length. This feature suggests that
it should belong to Gymnodinium rather than Gyrodinium on the basis of the criterion
for both genera.

As a result of re-evaluation of description of this species in red tide records, the
geographical distribution of G. mikimotoi is wider than in the previous reports.

Gymnodinium nagasakiense TAKAYAMA et ApacHi, 1984 1%, 1965 4F 8 Hic BIBEANE TH

D 199146 A 27 HZH
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BOBRLTR SN TR (BUF « AL 1966, 1969), FHHAZHM B X vBEREICHEL, (Ta-
KAYAMA & ApAcHI 1984, LEe & Kwak 1986, A% 1987, Matsuoka et al. 1989), LIFLIIR
WL CHREREREELEZ T, ABRYY, KiLBoEWMEEZ SN, Takavama &
Apacm (1980) B E L TiL#d % £ T Gymnodinium *65 HEBE (BIF + AL 1969, ¥R
1972) % Gymnodinium sp. 1 (& 1972), Gymnodinium nagasaki (EF « HE 1975),
Gymnodinium nagasakii GKEEFFFIBRLE 1979) K E LR hTx . —F, BH (1935) I3,
1934 % 1 B —2 Bic=F\ET » FiiE T Gymnodinium mikimotoi Mivake et Kominami ex Oba,
1935 BAHBBRBETRK L 1o 2 & 2BN, BEHRFORRPLERAY OB >VTHH LS
HWELE, chosoiaosBicBiL T TavLor(1985) 13, G. nagasakiense i3 G. mikimotoi & @
R FOBLSELE {, Takavama & ApacHi(1984) OBOFBR IARHEYITH 5 & L. Matsu-
okA et al. (1989) b MREDRRIC >V TIRERFPHSHETS 3 L, Fil (1990) bERELOE
BIEPE BRI E OB, S, G nagasakiense & G. mikimotoi 2 Fh F NV LEEL T
BREDOSARVEFRL TS, FEESZEANGE HFHRELH, MKRKLEHIBBLUG
mikimotoi DM TH 2 ZFHER » B E SERILL 725064 & L1, B T G. nagasakiense
DEBEEAITV, & 5T G. nagasakiense % G. mikimotoi ZE D - 1. ROFTEEEL, KB
DOYEENERII 21T - 1. T DR, G. nagasakiense 1 G. mikimotoi OREREZTH v, FiEZi
®EFEDOHS ¥/ = & (junior synonym) TH 3 & Df5wEHL. CORBIZTTITEL (1990) i
BREATVEH, KAXTRENCESBBOFMERN, oI MARICL - THEONE
RO SHBEHAMCOVWTORRT 5.

HHEELUAER

AETHEEICHVWIER I Table ]l DEBDTH 5,

LBBTIR, 19730 58A 1-3BT-TVAHRE7S V7 b YEEOBICEIL c@Xic->
WT, FERBEEEEM L. 1987 Ficid 1 Hc BB OBRAET, 7 Ak LBOHIEL LT
BE O EZHI THIR\\ T G. nagasakiense i< & 3RMMBREL 1o DT, ThZhoFRREYOH
BAEIT-7. %/, 1990 4 Bt 3=FER » FBIc B L /2 G. nagasakiense DB 21T »

TABLE 1. MATERIALS OBSERVED IN THIS STUDY.

Collected Area Year & month Note
Hiroshima Bay 1973 April-1989 March wild
Kushimoto Port 1986 July cultured (KS-1)
Tokuyama Bay 1986 August cultured

Buzen Sea 1987 January cultured (BZ-1)
Buzen Sea 1987 February wild, red tide
Tanabe Bay 1987 July wild, red tide
Lake Hamana 1987 July wild, red tide

Gokasho Bay 1990 April wild
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fo. &5k, ILOROME LA, EREOEHES LK CMRILEORAEL SRE, /Bt - BEBLG
nagasakiense \Ic>\W\WT HEEL /-,

B IOLEHMS(LM) & EABFHRMEE(SEM) TiTW, LM BE I3REE ® % % Nikon BIO-
PHOT MUEAMEE I THRELZESZ L TiT- 7. SEM HE:kHE Takavama (1985) BXU
TakAavAMA & ApacHr (1984) OHHIC X - TERIL, #%icid Hitachi S-430 B SEM % fHH L
7.

Fi, BIROHERXPLHREZFCH OO ABORUBEOELEBLEFNMEL, AELORF
OWTKRE L 2.

BERELUEE
1. ZEEBH »hBIcEET % G. nagasakiense DIHE

HHFE R G mikimotoi DR TH Y, TDREE G nagasakiense DEEIZH{H L BICIIRE &
TIEDNTERVEERTH 5.

19904 4 Ric A » BT 2m @& 5m BORKEFIL 2. TD 5B 2m JEIc#) 10cells « mi ™!
DEE T G. nagasakiense BEEN TV DT, WHTHBEELES L LM KX 38EE{T- 2.
MK 3 23.2—37.6 um, MR 20.8—36.0um T, 1Z21F Takavama & Apacui(1984) 2s#is
LRI S - 7. MREEEICRET, B 3ERE O L##ESHE SN (Plate 1,1-2),
T/, HRNICEZBREGEEL, MEOESLEMICEELK (Plate 1,2-4).

HABTRES 0/ G. nagasakiense DI 2 HBRIRORZDOHOHESH%E E R
k75 siTiRY (Fig. 1), BB OBRE AR D 0.12-0.22 TH Y, FETIR 1/5 b hic
TEboto &l (1981) &, ABOBEBOBREIMAEDOK1/56 THEH, Thib/hsdvdo
DOEMEVERRTVWES, AFEIFHEOBREICE ST IE Gymnodinium B & Gyrodinium BOER
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Fig. 1. Frequency of cingular displacement against cell length in

Gymnodinium mikimotoi collected from Gokasho Bay in April 1990.
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Blickdah, hxcBELALRY TR Gymnodinium BE L TR - - HBRYTH 5.

& AT, Gyrodinium J&iZ Koroip & Swezy (192D ic &k - TRIEZEENW-EBTH Y, Gymnodi-
nium B & IHEBTIROBRZEOKRE SHHBRED 1/5 2#BA 5L TRMENE, ¥4/ 74 =9
LAHIKBT 2R EACORBERIMBOKARBEAL YV THMNBLTBY, WRMCEESS
3, BEORESRECETORCEERND Y, FEO LS KEROBIMRED 1/56 %k
SATHH LTV BRELDIE {I, PARTENSKY et al. (1988) i3 & DAMHEMEZBEIL L, Seichls
X7 Gymnodinium BIHE—L TR EHILERELTVS, FEDS b Gymnodinium & & Gyr-
odinium BEIARICKAI LB 2 EBES C ORBEDACED ShZVWI s, HOSOREEXRT
250ThHD, DL ELERBLICH B>V TIE Gymnodinium BD A v /35— & LTHK->T
bRVEEZR D,

2. G. nagasakiense & G. mikimotoi O3 FEFHIBR
2-1. JERESFHIRES

G. nagasakiense \Z (3 BRECEBLHEDEVIC L VIUEE RN U 5. Plate T, 1-9 143, 4
TR LAE L Wik 2R g, EEBERC 2K ORSBEIE S oA 2H U LERICE
TET 230, BREOKICOERMSALN S, Plate I, 3 iBEEZ 2HELLAE L TOIRVH
faERLUEY, £ hEREOEEHT 2. KBTI IO LS BEEMSED Sh M, MaHiE
HRTRETH 2 2 EPERHO HEEEE T3 &, BOHEERAICAE T 3 2 &S0z
Thehofific@EL T, ChoMOBELUED, S OFFIRE LCEESIEETH 5. ABF
RTHBEMD G. nagasakiense DJLEELE Li-ds, THh SEARNREE CHEE IR, HIRH
BERRBAD OIS o1, T/, THhODESZ, =ib (1981) BX U Takavama & ADACHI
(198) HERE L - BIRBANE» 508 - 58 Ll e b —H L /2.

G. nagasakiense 13 LR D & 5 ST BRI Ao A3, Tavior (1985) i3, G nagasakiense &
G. mikimotoi ZHIMIDK X &, FHIRETH B &, MBERNICHHT BEEKEAET L&,
BREOEN, MOERBLIUMESEBELTVEILIESX, HELEET L LICER%E
B 1z,

G. mikimotoi DI > W TIREM (1935) B TILKE (1966) MiR~TW5, Table 2 ic G.
mikimotoi & G. nagasakiense DD H#AR~T.

EH (1935) ic & % G. mikimotoi DI T 2 HE 0B AL, (D) MRIERCREY T, HE
BEHLVEET S, (2) HBRPRIVDLAALSD, BIHOBREIMBEDK1/5 TH5,
(3) Mt 2 LTI D/NERL S1hF » TTHERE TEL, EHEROMBIML, »Iric@y
SNBEETH S, (4) MBERITEERTEESZL, (6) MHERHMEEL v PPREY, (6) i
OHRAANCIRAEOKN S 5, (7) 10—20 HEoHBEROBRA LEEROBNA2ET 3, &
BETE 5,

L& (1966) &, G.mikimotoi DR DT MichHET 5 Lk~, B (1935) DR & b i3k
MR OBRZEI/NE WK (1B 1966, 434 XK 13) #RLTWVWA. %7, BH (1935) MKk
BERTHIELTVADIIHL, /MERET B E, 1L (1966) DitlicizEEH (1935) DI
BRELFHLBEVHSLELNE. LHL, *ﬁ%biﬁﬂﬁﬂ@?’@ﬁﬁﬁttﬁlﬁ L, MPREETHBETIE—
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BLTWS, £/, (L (1966) RSN TV AR, MROATELERED L UKOES| L EH
M (1935 FEIMD-E) LBIE—HLTHBY, BZSL Zh» o5l HEEshS. &
LU, hEg (1984, % 35XhR 16) T}, HoMIEDRIEHRICH D, LHEOTHRH 1L D EREFIC
ZEHT 8L, FoRE 3R - MK ->TWv 3,

M (1935) oftdd 5> b, F#icBid ait#Eic>wTid, F#BELEA L LD LRI N 5.
FHBIMLBVLD LM TRREEL SN B EMEL, BESNIBEATOMBOER EHAS
N3 EMEWV, ZE (1972) b, G nagasakiense L[E—TH 3 Gymnodinium sp.1 OHEEH L
HEAGEBAL, MBEERCETETI DD L EBILTVWS, £/, BH (1935) HtERI L
DN SIS E B EBRRTWB Y, G nagasakiense O _FHETEE <3 LS WET 2 MEIC
INSVRIBHTE, ZOHMOBRE L TNERIREZT LMD S (Plate 1,7 8LV Plate I1, 6 ).
CORD S bEH (1935) DI, G. mikimotoi i2 LHEBIHEET B EEZRBLTVWEEAT
V., BREMERC, REBIUCBEBIACIOL S BBEENELT 5 T &3 BIECHELER
(193) itk > TFTRER STV, Lbl, 2L OBREENICHEET 5 EHBWHLHITE -
7203, JEFED SEM 2 (51l 1981, Takavama 1985 ) 5 ETABKEL, Lid-T,
DX RAMABZ L4 LT, PUERBWYMTH-EBbhs.

G. mikimotoi DFFLE TIRMEOESR SIAVWESS icd v, L#ESMEER THREBRSALA
FEE2ELTW3 (Fig.21). I, BERETHREI NS G. nagasakiense DIEHEIELIZ, Plate 1,5
KRTEIEATEBHNAEETWE T EBBVDT, TaAKAYAMA & Apacur (1984) 37 DER%
WEPFIETH PO —o EE L. Lirl, HEBLTHET 5L G nagasakiense OHIT b H»
130 ERPICEMTH 2 R oMAAEET 5 (Plate T 7-9). & ATHECHEICIZ, Kl (BH
1935, 5 3 X D, E) P IT G. mikimotoi DHAfAD 3 EDOEE (EH 1935, 23X A-C) #H 5.
BEORER L, S, ChoRVThbEFRARI SBEINTED, —>OMfd%BRERICER
AEATRE LM N5, THOLENCENHEIZHE (BH 1935, 3K D) TREATH
5LBOERNTHZD, LHEPTHOLAEENTmIIC L AAHH D, MELELIAEH
TWw3 (Plate I, 10). X 5ic, ¥ v Y aH 4 OHcBES B Gymnodinium mikimotoi &4 2E
B (BH 1935, 6K T, MBI HY, G nagasakiense LD TREM L ZJEREERL
TWw5 (Plate I, 11).

UED X > BHBOE, WEOHMMLIER—KT 2 LB D 5N, Takavama & Apacul
(1984) » G. nagasakiense @ holotype & L T/RL 7z (Takavama & Apacur 1984, Figs. 1,
2) 3, G. mikimotoi DILEEROHFNIEHD TIWEHIMTE 3.

2-2. Gymnodinium mikimotoi DH:EE « A eI

Takavyama & Apacui (1984) (3 G. mikimotoi 35 G. nagasakiense & B3 5 hDFEHDO—oIT,
M (1935) 25 G mikimotoi (345 FT 5 LR L T 3 E %28 . G. nagasakiense i i35
NHEMZRDSNTVIRVDOT, TP MELINEETIRRCRIEEZOTHS. LIAMNE
H (1935) o#Lick 3 &, AAFRBTRE L G mikimotoi 7REIdIC Alexandrium & Bbh 3
RE®°, Polykrikos DSREL TWi. S HTIZ, Alexandrium % P. schwartzii 8R4 5 Z i3 X<
HonTWwd (Terr 1971). BE SN G mikimotoi BEICX 5 bDTRIEL, ThoH
WERCERLTOW AT H3EEI 003, b L, JOWESFEINEESE, G nagasa-
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TABLE 2-1. MORPHOLOGICAL COMPARISON OF GYMNODINIUM MIKIMOTO!
AMONG DESCRIPTIONS BY PAST AND PRESENT AUTHORS.

Opa(1935) Yamazi(1966) Takavama & TARAYAMA &
Apacui(1984) MaTsuoka(1991)

Species name Gymnodinium Gymnodinium Gymnodinium Gymnodinium
mikimotoi mikimotoi nagasakiense mikimotoi**

Length 28—32 um * 18—37 um 23.2—-37.6 ym

Width * * 14—35 um 20.8—36.0 um

Thickness Compressed Slightly Compressed, 1/3 Compressed

compressed to 3/4 of width

Cingular 1/5 of length Slightly displaced 1/9 to 1/4 of 0.12—0.22 of

displacement length length

Sulcus on Reaching to Reaching to Slightly invading Slightly invading

epicone apex apex(from fig.)

Apical groove Linear*** Linear*** Linear Linear

Nucleus Ellipsoidal, Ellipsoidal, Ellipsoidal or Ellipsoidal or
left left (from fig.) reniform, left reniform, left

Chloroplasts 10— 20, yellow, Discoidal Yellow brown, Yellow brown,
leaf-like 10—20, shapeless

shapeless
* Data not available ** Collected from Gokasho Bay

*** Probably misobserved apical groove as sulcus

kiense H3 G. mikimotoi LI TH 5 LT 5RPO—o%2KS T Lichh 5. i, £ ORMEEHRR
RNEENER SN, FEULETH-> THREOBRVPERRIOBVIC & » TREENCEVDSD S
EMROoNTEY (Terr1971), & X LEROHEHSELL BV E L THRELOFREEELS
FEMEL UTRAT A L Ic3EREMES,

EH (1935) Ot T3, G. mikimotoi 313 & A EAFITHMELK L TV 5. Bill 20 HEMO
G. nagasakiense D FREELETBRIZIEFLALEZTCBONTED, T &b Takavama &
Apacm (1984) T G. nagasakiense & G. mikimotoi & DSE—BETH 2 L HMid 5 T & Ak x
BERD—oIcE > TV, UL, FHE, (1987) RILOENEKERRS RER) kb,
G. nagasakiense DEAEOEKBHTHRBMELR T3 LRI NBITW D, REMEMEEY
bEMT A LI 1

TS IcEHE (1935) &, T D G mikimotoi FREHIC 13 Polykrikos @ i3 i Heterocapsa *
Diplosalis BRIEL TOEHEL TV, BH (1935) 2558 L Kb S ¥l 9 5 & Heterocapsa
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TABLE 2-2. MORPHOLOGICAL COMPARISON OF GYMNODINIUM MIKIMOTOI
AMONG DESCRIPTIONS BY PAST AUTHORS.

NAKAZAWA OKAMURA Hapa(1966) Apacu1{(1972)

(1911) (1916)
Species name Spirodinium? Gymnodinium Gymnodinium Gymnodinium

sp. mikimotoi sp. 1
Length 26 um * 15—25 um 18—30 um
Width 25 ym * 15—24 um 16—26 um
Thickness 1/2 of width Compressed Compressed Compressed,
10—16 ym

Cingular Displaced Slightly Not displaced Displaced a spiral
displacement displaced (from fig.) degree
Sulcus on Reaching to Invading Not invading Reaching to apex
epicone apex (from fig.) (from fig.) in some cells
Apical groove Linear** * * Linear**
Nucleus Spherical, left Spherical, left Spherical, Central

(from figs.) (from fig.) central

(from fig.)

Chloroplasts 10—, Greenish Greenish brown, Many, Four, yellow

yellow, oval oval yellowish brown

green, oblong

* Data not available ** Probably misobserved apical groove as sulcus.

I% Ensiculifera carinata T, Diplosalis & & % D% Alexandrium tamarense % 1213 Alaxandrium
catenella X Bbh 3. BT Ensiculifera carinata S » FFiBICHE T2 E8HEI R TED
(MAaTsuokA et al. 1990), FHD—ARRE (REXR) 13, Alexandrium BERT 5T & bHEZL /.
EH (1935) Ll#kic G. mikimotoi 123 OB, SHE Lo L REBZ I W,

ThoOERNE X UCEE - ABFORF2ERER, &SiIL (1990) OfEEH & EMk Gym-
nodinium nagasakiense |3, Gymnodinium mikimotoi & El—DEY) L xh, HiEREBEORE
BRRZOFBY /=L THY, Takavama & Apacur (1984) KX 2FOFRIIWHTH 2 LHMrs
5.

EH (1935) &, Gymnodinium mikimotoi (3= « /MRS & » THEE L TEEBMI W B3 FEIC
BoTWVWBERRTWS, =5 «/Nd (1934) FHAEYFES, =F (1934) BBAKEZERXDE
LSTENFNOERELZITY, Gymnodinium mikimotoanum E@Z LIz LTW3E, ZOHEE
B (2% +/NFE 1934, =% 1934) KRBT b bBHS LW RLOT, HRFLOFRM LI
BHOIT, &, TORERIC & » TERSHRENTZRITOhTORWL. BEH (1935) 0ig
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UM TUL»TORTORVI &5, FIH (1976) (IEXTILEM S 172 Haba (1967) 0o
DEHYRZRVLOHMBEREEEH L TWVBE E LT, AKX S Gymnodinium mikimotoi
(Mivake, Kominami & Opa) Hapa E9RXTh 3 RT3, EEHaLEYS J.C. Z N.
1985) T, HLWVW I 7 v v OILBMMPEE, 75V RE, VA VE Ay )V TEZLRIS T VB
ADEETITOOA TV R HEAIE, LHPNOHHE W SHAEFEORO 1| AEEHERL TR
ZATEE2EELTVWA (1.C.Z.N. 1985, General recommendations 4,5). L L, BH (1935)
BABEEMTO 1 EEREDLCEIIERETHINRE, BMGaLBENLoFECRICHNETEARNT
B (1.C.Z.N. 1985, Art. 7-11) %2 LAHEEEDONE, T, BYNHLHRWTIE, FE
HZCHER AT 30 IBOEELRT- B FicFashTtws (Q.C. Z. N. 1985, Art. 51 (c),
Rec.51C). Hapa (1967) IBRM & 3R - 1D SBLEAROTRET- LI THY, B
OEEAFRLIDITREVOT, PH (1976) BB LY 7 v v OFEZEZOFRE, BdH
ZRMEEL W,

—7%, EEEYHEEK (.C.B.N. 1988) Tid, HlLWwy 7 v vEE#HT 385 7 vED
TR EBERS 3 EPRESTF SN TWS (LC. B N. 1988, Art. 36.1). L L, TOHRER, A
FoBHICOVTI 1968 FLIBICHHB Wi dborBERAsh, ThlicRRIWIs sV /i
S2WTiR, 77 vEBOEEERVTVWAGESAHEE LTARE TS (I.C. B.N. 1988, Art.
36.2). =5 (1971) XRHE (1935) 2% 7 v v OEME L, Gymnodinium mikimotoi MIYAKE et
KoMiNaMI ex ODA E REDTRETH B EBXTVE, DbEDT E2EZZET, EES S, EYSH
ZEH LBV T EMGEEN LtV Td, BH (1935) 257 v vl 33 05K
(1971) DORMBEZFT 5.

EYMHEENTIE, EYRFHREXEBATY 7V Y ORBIEAE LEEED, 2hbitho AW
fHLBRITH B LABLIGAIIZ, FELOANC ‘ex” 2FHAL, T0OAYOLH|I%ER L TH
HLTHRVEENTVWS (IL.C.B.N. 1988, Art. 46.3). - T, ABEHEME L TR SBAE,
Gymnodinium mikimotoi Opa, 1935 &334, EE (1971) MWRXTWV B X S IT Gymnodinium
mikimotoi MivAkE et Kominami ex Opa, 1935 L RiDT 5. &L HN (. C.Z.N. 1985) T
12 Rec. 51A IZHE » T Gymnodinium mikimotoi [Mivake et Kominami] Opa, 1935 F 7213, Rec.
51B IZHE » T Gymnodinium mikimotoi MiYAKE et KomiNnamr in Opa, 1935 EFRRL T, TD ¥
Y VEBBPIEEE « /PEEKRICK > TRIBES WA BERE TH > T EEZRTIEHTE B0,
Gymnodinium mikimotoi Opa, 1935 & FKRT 2DA—BITH 3. EES L, WMHLHELCL
% Gymnodinium mikimotoi MIYAKE et KomINamI ex Opa, 1935 & 4 3 FRidkd, AELEHLE
NIRBEIVERIORT EEZLLOT, AMTREOFRRELZAL L.

WA, Bk BT 5 Gyrodinium aureolum &FE D G. mikimotoi (=G. nagasakiense) & DR
Bt >V T HFERIITHON TS (TanceN 1977, PARTENSKY & SourNia 1986, PARTENSKY et al.
1988). PARTENskY et al. (1988)i3, b2 —wv o NiCEES B Gyrodinium cf. aureolum (=Gym-
nodinium cf. nagasakiense) & G. nagasakiense [3TCRERNICIZIZIZ—FT 525, DNA SHENSER
3LLT, MiEEE—-EET S EICBEBNTH 5. 4%, G. aureolum &>\ T bAEFHIRE
BHETH b,

3. BAEHICBIT 3 G. mikimotoi O BN
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NERFEEOREE, EA (1935) OHELIFNIC b G. mikimotoi & Bbh 2 FREEYHAREREICH
HLTWAIEBHEHOLIZIE T2, ZEEKk - BN 2% Table 3 1Z/rd. F 12, Table3
TR D Table 2 £ & b, THNLOMEDS BEIKET 2ERL S5 Z0FORBHEHEL
1z,

& (1911) Y=FHERH » Fhi& T Spirodinium FREDFE L TRNEENVRES L EREL,

TABLE 3. SYNONYM LIST OF GYMNODINIUM MIKIMOTOI MIYAKE et
KOMINAMI ex ODA, 1935.

Gymnodinium mikimotoanum

Mivake & Kominami 1934: p. 8.

MivakEe 1934: p. 52.
Gymnodinium mikimotoi

Opa 1935: pp. 38-39, figs. 3A-E, 6.

Yamazi 1966: p. 74, pl. 34 fig. 13.

Fisheries Agency of Japan 1979.

TAavrLor 1985: pp. 21-22, fig. 4C.

Takavama 1990: pp. 48-49, figs. A-G.
Cyst of Gonyaulax polygrawma(=G. polygramma)

OxkaMURA 1907: p. 2, with one figure.
Gymnodinium sp.

Oxkamura 1911: pp. 3-4, fig. 1.

OxaMURrA 1916: pp. 32-33, figs. 4-5.

Maekawa 1961.

Iizuka & IrRIE 1966: pp. 85-87, fig. 10.
Spirodinium

Nakazawa 1911: p. 305, figs. 1-3.

OxADA, 1934: figs. 1-3.
Gymnodinium type- '65

Irzuka & IriE 1969: p. 23, pl. 11, figs. 30-46.

Iizuka 1972: p. 23, figs. 1-2.

Fisheries Agency of Japan 1979.

Taravama 1981: pp. 122-128, fig. 4B, pl. II. 1-5.
Gymnodinium sp. 1

ApacHr 1972: pp. 64-65, pl. 7 A-D.
Gymnodinium nagasaki

Apacur 1973, *

Iizuka & Nakajima 1975: fig. 1C.
Gymnodinium nagasakii

Fisheries Agency of Japan 1979.
Gymnodinium nagasakiense

Takavama & ApacHui 1984: pp. 8-11, pl. I, figs. 1-6, pl. II, figs. 1-5.

TavLor 1985: 21-22, fig. 4B.

PARTENSKY & Sournia, 1986: p. 253.

PARTENSKY et al. 1988: figs. 1,4, 6,8 & 11.

Takano 1988: photograph 8.

MaTsuoka et al. 1989: pp. 101-104, fig. 1.

* Communication presented at the autumn meeting of the Japanese
Society of Scientific Fisheries, October 1973.
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Fig. 2. Schematic illustrations of synonymous species with Gymnodinium
mikimotoi.
A—C: Spirodinium redrawn from Nakazawa (1911), D: Cyst of Gony-
aulax polygrawma redrawn from Okamura (1907), E, F: Gymnodinium
redrawn from Oxamura (1911), G, H: Gymnodinium sp. redrawn from
Okamura (1916), 1, J. Gymnodinium mikimotoi redrawn from Opa
(1935), K: Gymnodinium nagasakiense redrawn from Takavama &
ApacH (1984).
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ZoEHOFEICOVWT, () MKEERIBEZRFEILT, AMOLDIR25um iT#Ed 3, (2) Wi
RET, ROEARIBO 1/2 TH 5, (3) MBI, MIROTENE THUTHY, Liicis) oMt
BIIEYV, D ERBARIPPRELFULEHEETHEAROBRESHEES 3, LBXTWVS.
ZDIBOHT, KBOMIETEEM 25um &b 5013, BH (1935), &l (1981), TakavaMa
& Apacur (1984) OHITEER & HET 3 E90/h& W, AHiclR~T G mikimotoi DIAEER
OEHAICH B, T/, L¥oREIIER (1935) LRk, FHEBLZEZ L 0EEbN, M
farsRETH BT L, BREOHB XVEFIREIR, G mikimotoi E—HF 5. KIcBiT 5Bz
O, BRS N KRR ENICEET 3 C EBPREhTWS (Fig. 2A-C). ZORKITER
ETPePhEsL LTS boD, FEEMBEIX G mikimotoi DFNE—HT 3. ThdORK#H,
5, T O Spirodinium I c BBEN TV 3HY L G mikimotoi ERIESH B, 8B, D
Spirodinium DOXIZEHE (1934) KF|BEh TV 3,

R (1907) REFENOARERACHREASRE LT L2HE L, 4%, BNECoREO
¥Rk 12 Gonyaulax polygrawma (=G. polygramma) DRF EL#EFE L 7245, 78)I| (1907) i h s
Gonyaulax DRAF T35 { Gymnodinium DY TH 3 L L=, R (1911, 1916) Z T pg
AR, YRARERM B U R8I Gymnodinium Th - - EHTW A, B (1911) &
Gymnodinium O %R L TV A, EoMlahRicd 2 &, KRORBYSIERE THUETVWARE
G. mikimotoi & IH7E D RIE > T3 (Fig. 2E-F). & LA/ (1907) oK (Fig. 2D) 05 Hs
MoK, BRAOERF, HBOME D X URMIROBRZEDREER E G. mikimotoi \IELLL T
W3, BN (1916) i3, BURE L Gymnodinium i=>WTiL# L, MIBBRELETHBZ L, KEXQ
gofilRoLZMicd 5 EEHRLTWS (Fig. 2 G-H). Coitdid, S &Y G
mikimotoi TH B EARTHDTH 5,

7)1l (1903, 1907) 3, Gymnodinium %5 1903 i ZHE FOREB THRE AR L 12 & &2 H
ELTW3S, D Gymnodinium 3K (1907) »ECE L 12 Gymnodinium LEl—E LA SN 5 (A
J111907) ©T, THHBREWRICHBIT S G mikimotoi DF HHVWHBIRTH 3.

B (1935) b#igL 12tk G. mikimotoi DHBFEHRII LIES KRB A B4, Fi)Il (1963) i
1957 FE it LB I Gymnodinium FEHFLE L - EA2HELTWAS, 26 (1972) RIBEHEBERIC
BEoWT, OBOKREEKES Gymnodinium sp. 1 (= G. mikimotoi) EREL 7.

Hapa (1966) i3, 19624 8 R/ EBRNO=&EICHE L 7 V7 ORMibic, %7, 196545 A
KIEBBLZhZThEABC L3RS HBE L E8ME L. L L, Haba (1967) icid, MIKIHR
ELTV3IEHbTHIEERENTV S bOOERBICHET 2LHMAEATATHY, F/, BERS
RTVARLEEEHO X LAREALEY OIS, BHRTRFIcHbhTBY, SKROBHK
EHBEHRICES T 270 &, RIEREZEHBE,

JKEEFFRIBHRAE (1979) 13, 1970 5EH 5 1978 &£ % TORE B 3 Gymnodinium JBIRED
REBLVCBEFECDVTT v — b REEERL TV S, ZOH TR G mikimotoi D P
Gymnodinium '65 FEEIFEE X U Gymnodinium nagasakii (Gymnodinium nagasaki) D&%/ Sh
3. ChoiRWFhd G mikimotoi 2L TWB LA L TEV., Gymnodinium '65 B FE
(Gymnodinium type-'65) i3, 3% « AIL (1969) B@MEFKIE S HEAMBITON B & TORK
ELTRBLASOT, RETRIESCERS . 0% (1972) B, Zh% Gymnodiniumsp.1 &
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Explanations of Plate I.
Light and scanning electron micrographs of Gymnodinium mikimotoi.
1. Ventral surface of wild cell collected from Gokasho Bay (LM). Arrow shows apical groove.
2. Dorsal surface of wild cell collected from Gokasho Bay (LM). Arrow shows apical groove.
3. Optical cross section of ventral view of wild cell collected from Gokasho Bay (LM).
4. Optical cross section of dorsal view of wild cell collected from Gokasho Bay (LM).
5. Ventral surface of wild cell collected from Laka Hamana (LM).
6. Ventral view of wild cell collected from Buzen Sea (SEM).
7. Optical cross section of ventral view of wild cell collected from Lake Hamana (LM). Arrow
shows indentation at apex passed by apical groove.
8. Left side view of wild cell collected from Hiroshima Bay (SEM).
9. Dorsal view of wild cell collected from Buzen Sea (SEM).
Scale bar: 10 um
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Explanations of Plate 1I.

Morphological variations of Gymnodinium mikimotoi.

1.
2.

w

00 =N O Ul

10.
11.

Ventral surface of cultured cell isolated from Tokuyama Bay.
Optical cross section of ventral view of cultured cell isolated from Kushimoto Port,
Wakayama Prefecture.

. Optical cross section of ventral view of cultured cell isolated from Buzen Sea. Showing

smaller cell and fewer chloroplast in number.

. Ventral surface of wild cell collected from Tanabe Bay.

. Ventral surface of wild cell collected from Hiroshima Bay.

. Optical cross section of ventral view of wild cell collected from Tanabe Bay.

. Ventral surface of wild cell collected from Buzen Sea, having rather straight outline.

. Optical cross section of ventral view of wild cell collected from Hiroshima Bay, having

rather straight outline.

. Optical cross section of ventral view of wild cell collected from Tanabe Bay.

Optical cross section of Gymnodinium mikimotoi (from Opa 1935, Fig. 3C).
Gymnodinium mikimotoi adhered on the gill of pearl oyster (from Opa 1935, Fig. 6). Arrow
shows cells of Gymnodinium mikimotoi.

Scale bar: 10 ugm
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L TIREAGER L 72, T 0%, K& IEBEMEYAEZEMNS UL REBSMGZIMIcE S ViR
2TV E £ Gymnodinium nagasaki W ERRL, Z OBZMERIE - HE (1975) K EICHFIHE
nie, KETREFRSR (1979) oG, FLEENTS Chs=>OBEMRE L THERE
hTWBEZALHD, YUk, EECLBOEESS - LERLTVAS,

MaTsuoka et al. (1989) Tid, ABMONHIELHMLUBOBER RO TWE Y, T
(1988), Takano (1989) B & R (1990) RIHEFEABICARMSHET 3 2 E2BHTVWA, Hijl
DN (1907,1911,1916) DR EBET 5 &, AR (G. mikimoto) 12 MaTsuoka et al. (1989)
OHEL Y SIEVAHEFHEZR > et 5. Db~/ 2 &2 8HY 3 &, AFOAEYSL, HH
BLUHBEHNASTHRIRROEBD L1585,

Gymnodinium mikimotoi MivAke et KoMiNnaMI ex Oba, 1935.

Zool. Mag., 47(555): 35-48, figs. 3A-E and 6, 1935.

Type locality. Gokasho Bay, Japan.

Geographical distribution. Japan: Tokyo Bay (Nisuikawa 1907, Okamura 1907, 1911,
1916, Takano 1988, 1989, Hosaka 1990), Lake Hamana (MaTtsuoka et al. 1989), Mikawa Bay
(Takavyama & ApacHi 1984, MaTsuoka et al. 1989), Ise Bay (Takavama & Apacur 1984,
MaTsuoka et al. 1989), Gokasho Bay (Nisuikawa 1903, 1907, Okamura 1911, 1916, NaAkAzA-
wa 1911, Mivake 1934, Mivake & Kominamr 1934, Opa 1935, Takavama & Apacur 1984,
Honjo 1987, MaTtsuoka et al. 1989), Ago Bay (Okamura 1916, Opa 1935), Owase Bay
(TakavaMa & ApacHi 1984), Furuwa-ura, immediate west of Gokasho Bay (Opa 1935),
Kumanonada (Honyo 1987), Kii Channel (Takavama & Apachr 1984, MaTsuoka et al. 1989),
Inland Sea of Japan (Maekawa 1963, Takavama & ApacHr 1984, MaTsuoka et al. 1989),
Bungo Channel (TakavaMA & ApacHi 1984, MaTtsuoka et al. 1989), Uranouchi Bay, the south
coast of Shikoku (MaTsuoka et al. 1989), Hakata Bay (Takavama & Apacai 1984, MATsUOKA
et al. 1989), Karatsu Bay (Takavama & Apacai 1984, MaTtsvuoka et al. 1989), Omura Bay
(lizuka 1972, lizuka & IRiE 1966, 1969, Takavama & Apachi 1984, Matsuoka et al. 1989),
Kagoshima Bay (MaTsuoka et al. 1989), Maizuru Bay, the coastal area of the Sea of Japan
(MaTsuoka et al. 1989), Aso Bay, Tsushima Island (Takavyama & ApacHi 1984, MATSUOKA et
al. 1989).

Korea: Jinhae Bay (Takavama & ApacHi 1984, LEe & Kwak 1986, MaTsuoka et al. 1989).

' 3
AHREED B ICH0, FREEEZE - fRIBRFKEFIR OSBRI B & R ERY
MOBRERYERZICE BILEZRL LT 5. BEEMERME L TORRZVICRRUKERF AR
B, i LSKESABRSI TR, ILDENBKEARSBHRER, TERRSNIKERR
BHEREK, REAKFRFAHMBEKEXRRFAANEK, —HERESEER Y v 5 —ohRigKic

* ZEANR 1973 FE AAKEFSKFARTOHERR
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BILBAL LT 2, B FriBOEBAFICEE LW 1 pEva s XK EERF 52 AT O AR ALK+
L, EXEBRDVWTHEEBLERAEEES O R P. W. Stancuirre BLicBiLH L EF 5. H
BEiya 2B E L CEBEYGEEMICBEL, BeaBARRBERERE > gl FEEARF O/
EIAEHE & HARFBREFROSHAREBIcBILE L LiF 3.
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