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Ultrastructure of the Red Tide Dinoflagellate
Gymmnodinium sp. (type-’65) from Ohmura Bay, Japan
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Abstract

A red tide phytoplankton, Gymnodinium sp. (type-‘65), shows the general characteristics of
the Dinophyceae, e.g. chloroplasts, mitochondria, golgi bodies and nucleus. This unarmored
dinoflagellate has a cell covering composed of three membranes and many vesicles. A large
number of vacuoles and lipid bodies occupy the peripheral area of the cytoplasm. The chloro-
plasts can contain either quasiradial or parallel lamellae, typically consisting of three thylakoids
each. The pyrenoid is multiple-stalked and lacks a starch cap.

Key Index Words: chloroplast, dinoflagellate, Gymnodinium, pyrenoid, red tide, theca,
ultrastructure.
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1965FE UK, BB RNBZRI LD ETIHAASMTRBWEE Gymnodinium | D—
BhFELURMBREEE LTS OKETRBRSFEF AERERERLR, 1979). F
349 Gymnodinium sp. (type-'65) & FEHIN T oh (BRIFESE, 1966), & (1973)
3 LAY Gymnodinium nagasakii LRLINBECT EAEELE. LhL, TOD
MBRZEOBERET H- D ERICANWBC LICR HENBINTEY, AEAER
Gymnodinium sp. (type-’65) & LTHW Y Hbh T3,

CHhETHRBICELTIE, ZORERR (BRE, 1972; Lizuka, 1979) o, £mEHE (B
A%, 1972 ; /NBF%E, 1979 5 FIR, 1979) KOWTOMESMSA TS, Lo L, HESE
HIEBERTT4T, FEOSFPLERBIELEER TS LTCORINIMEE L T3,
4, #XFEEEHBETHEME (TEM) 2R 0T, 2BEOBMMEE ICET 2, =0H
REBBENTEIDOT, TORERE L BRI,

#HE & F &
EBRICH Uiz Gymnodinium sp. (type-'65) REWEBEXFED»SERIW 0T, Bl
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RFKEZRER, HEE_BLL 035207k,

A3 NH-15 35 (STEIDINGER, 1978), i EE 20°C, ME 3~4,000 lux (ABHIELT),
12 12R:FE) ARSI T € R |3 hie, EEMICE LU Mile% &0 2%, 3% Glutalal-
dehyde +0.25 M NaCl+0.1 M Collidine Buffer & 1% 0sO4+0.1 M Collidine Buffer ¢4 4
—kH, BREEL, =&/ -k = RUBEicaE L. Bicc 0FE#%E Sorvall
MT-1 v7 b7 37nt—2TBEYORFEL, BERY 7 =1 & WRINTETRER, B
H-300 #:Z AR EFHMBEIC K > THRE L.

& #

NHTEMBEIC K BHE: Gymnodinium sp. (type-'65) 3, #E 20~30 pm, 4KiF 15~
25 ym THREAEZET. KEIRE, R, #HMEREROPREL D DPRHICAE
LEDICART 5. RBE3ER,SBBICHOITEER MY, BiTick D EHERT. Mk
R S BAETICH I THET 2 KBEOBKIZE 5~10 ym T, ZORABEICIHEROERK
MH3 (Figs.1,2). UH L, STEIDINGER (1978) % Gymnodinium breve (#%1iC Ptycho-
discus brevis & B¥r; STEIDINGER, 1979, 1980) Tii~7z4eiiE i (“apical process™) &
ZDMAR, WikD “ridge” BBERTXEL -T2,

BFREMBC KL IR Fig. 4 KHAEHR/EFTOBHBER L., MBOLEA & THITE,
zhZh#ii e EohiAs b 5. LU MR EBOERENSL, RiEo—Hzoh
apicall process DM A DOMLAHTH 5. MlahRICIIREZHE N) BEBEL, ThEE
DEEE ST, v 4 (p) DB UERK (ch) BBET 3. 72, chofap/h
BEOABARZHOKNE (v) IKLk-ThHDSN S,

K (theca). NKII=ZFOMK (Fig. 5) &, 204 Mo/ME (Fig. 5, 6) #6573 b, C
DO=ZRFRD S bOKNED D RFRER LHEREIN. AR Lic—FlicEA NI, &
0.1 pm, EX 0.15 m BT, #ic Fig. 6 Dk 5 5 ERHLEEIN 3.

£ (flagella). ¥FEDHEEITIIMEE O M (striated strand) HBFELETS. LI L,
WEOWNHHEDPELOME, £ (hair) OFFEKOVTRBRLBIRKES X -7z (Fig.
3.

¥ (nucleus). AHED K3 HEaAThc RET, TONMIT BPEBHEFE O BWHER
DNA Z&Te4efaik (chromosome) iCk - THH SN TS (Figs. 7, 8). ZoFfafkid—
Wibich20EBRR AR, {2 B/MMR) BBETEIIL .

/@14 (chloroplast). &%, —ME b7 0 5 ~10EBOERKSEE TS (Fig. 9.
ChoERERIES 5pem UTOHMEAKT, 2~38BDF 7 24 F (thylakoid) 2EWL-T
T%75 27 (lamellae) 23, F7H 5 W dHHFRIcESI LTS (Figs. 9, 10). %7z, #
&k (chloroplast envelope) ® WHIICH » TRFEE/NEHH S (Fig. 9).

ELV/4F (pyrenoid). AEAEMTCEIIhIeL /4 Fid, PR E B ZFDOE VK
(stalk) K&k - TERBKEESNES. LdL, ERHEOF 534 PRV 4 FHRICEAT
3C &t (Fig. 9, 10).

IR (vesiculation). AEOMEPIESHOME (v) BEEL, #% - Bk T
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BHid, COBBROFICFEETZ208E2T 5 (Figs. 4,7, 10).

ZCoMBERNIEE. BROMEAN T b2 v FY) 7 (mitochondria), =iy
& (Gelgi body) Z g FREBMHIET S (Figs. 11,12). 3 b2 F ) 7IE2BOAEIC
BEh, ABICBHED 7 ) 25 (cristae) 2L, TAVIKRBI~TEOTNVIHE, TOD
BAD A INEBHLSTETWS (Fig. 12). -BEEERNITIE, #iitwEE AN o/
fig (fibrous vesicle) (Fig. 11) b b, ChiZMWED hair OMBHWE THA S L#HIH
5. —F, AERMEICE, BRFEEOEVYHEMEcATh-mEk (lipid body) (Fig. 13)
®, /i (exocytotic visicle) (Fig. 14) LB 2/NRESEETES. LH LR
(trichocyst) ®7k#E (pusule) DBEICIZIEZE S -7z,

z =

AMEE Ul Gymnodinium sp. (type-’65) DEPIERKIT, BEEHFEOREERL
7o, MWERICGLEOMBA/NSE L LTI, COMIZ bR ARBERETF SHh TS B,
AMECBOTRTARERET I ICRESUL T,

Dopce % (1970) 3iMMEERIOBOANEMELRAN, 844 AP B E L dbic, £0D
MENEEEORKEIEDBICEEBNTVWE., chitkhid Gymnodinium &3 7F
wINRE 75 FERSEEIMEDONR#EER LT, —7F, STEIDINGER % (1978) I
Gymnodinium breve (= Ptychodiscus brevis) D9\ Ri#EEE T, 2oz shi-/{F
BWINEHENSEBZT EERPSPICLTNS. UL, xBE Gymnodinium sp. (type-'65)
DOHRMERFHBDONF &L DRI 7. MFERFONEMEICETIMARZ, -+
HTHY, 5% Gymnodinium BB LU, ZOFEFEHTCORBREBULETHSS.

Gymnodinium BD v 7 4 FITDWTIL, G. fuscum ® G. simplex TOWENS, ZD
BENRBEIN T (DopcE %, 1969; Dopce 1974). U LAFETIE G. breve (=P.
brevis) LEBEDOE L 4 FHRBEINI. OV 4 FORERLIBONKRARE, 4%
DR EZLEELT 5.

G. breve (=P. brevis) Ftk, AETOHBENICHED I HROHNEHEL, REEOEHED
% G. fuscum % G. simplex L3WBHTHS. ZODABREBEDOEILITE - TE
ELEL, MlaoBEEREEHELL LTS,

U X5, FEOMBEHNMEICEH L TRONCNMREZEREOZN ERBLTAS &,
KHEIIZ S DET, G breve(=P. brevis) LELL T, UL, AREEITIINHES RS
HEDFDSh.

STEIDINGER (1979) (%, #i#® “ridge” i1 LTHED “apical process” DHEEEHHIC
G. breve % Ptycodiscus E~% L, P. brevis & U1z, # T P. brevis LiEBHGIcH 2 LHE
bNAERED HEEN MLEE VREICT B 70ITi3, i, #Ei%, “apical process” R
“ridge” ZFHMICEET S LENHS. 2ODICIEENEHE (SEM) %% H U TONE
HED LB ELF N 3.
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FREEZIBICHID, ABEHE TR, ZOMENEBD - o B RFKEFTER,
BEERP_E i ES@LBAL LT 5.
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Figs. 1, 2. Light micrographs of Gymnodinium sp. (type-’65). Ventral view showing transverse
fold and longitudinal fold.

Figs. 3-14. Electron micrographs of Gymnodinium sp. (type-'65).

Fig. 3. Longitudinal section of flagellum (fl) with striated strands (st).
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Fig. 4. Longitudinal section of Gymnodinium sp. (type-'65) showing nucleus (N). chloroplasts
(ch), pyrenoids (p), vacuoles (v) and lipid bodies (lip).
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Fig. 5. Cell covering (cc; theca) with three membranes and vesicles (ve).
Fig. 6. Cell covering with a spinous projection.
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Fig. 7. Interphasc nucleus (N) showing the characteristic appearance of mesocaryotic nucleus

found in the Dinophyceac.
Fig. 8. Highly magnified chromosomes in both transverse and longitudinal sections. Note
the arrangement of the DNA fibrils of which the chromosomes are composed.
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Fig. 9, 10. Quasi-radially arranged lamellac of chloroplast. External to girdle band is the
chloroplast envelope (ce). Attenuated pyrenoid connecting chloroplast lobes; note
attachment points (arrow).
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Fig. 11.  Cytoplasmic region where vesicle occurs with tubular contents (fv). Mitochondria
(m) showing a two-membrane envelope and tubular cristae.
Fig. 12.  Horizontal section through the Golgi body (g).
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Fig. 13.  The vesicular cortex containing lipid bodies (lip).

Fig. 14.  Exocytotic vesicle (ev) situated within cell covering.



