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Relationship between a cell volum and a cell density
in red tide causative phytoplankton

Kazumi MATSUOKA

, Abstract
For reconstructing a past red tide caused by phytoplankton, we need following two
parameters ; cyst formation index which shows how many cysts are produced by
normal vegetative cells, and how many vegetative cells in minimum can make red-tide
phenomema. In this paper, the relation between a cell volum and cell density was
calicurated for clarifying cell desnity at the red-tide on the basis of previous data
independently published in different literatures. The strong negative relation between

two parameters was suggested.
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YA MERRZOWTRIRBTHET 20T, KX THRIRE TCOMBEEEIZ O
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EYHRBIRA 77 > 7 e LTREREEDEL & I TIWBEHU LMo
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B B —EROWKICE E N> 2 BAKIREE . MR AT 3 Th 2
ISENRFCEBBINI B EENBFBMIID Z D L IN TR0 F 2 X8R (1985)
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—ETORL ST HENRENT VS, ZOLDEL S HETORE L DOBRED
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AN T3 Gymnodinium mikimotoi =B & LT % D% K « #af L7z,

1) Kim et al. (1993) DFHkEFER

BREFETRRECEELEYE 7 > 7 b OMBRER, BEREHAE, T KaA4
N, FH#EE. MR, ZEEZ EORMFERARGIUL TZOERERD 2. G mi-
kimotoi % 26D EDNFITEPE T O ERE N TRV, #lER%218-35
um, HEIIE 2 14-31um HEL ., Z OMHBEAE DR 24786um® LHEL T 5,

2) MM (1982) DL ERER

ORI R 2 RO RREER T2 > 7 b ORERRF20m%2 2 — v
F—h vy —RWTHE L. Gymnodinium sp. type 65 (= G. mikimotoi) D
FHIHREATE & L TR TU96um* DER R T 5, & OFHEREEARRICHEI 2 3R
BERRLTHELTWS,

3) BETORHA

G. mikimotoi X EEE TRAAZFOHEAR TH 20, WEAMCEEINL T
3L OEERE, BH#EE TH#E WO TRMEMSEM U IR ROz, 3
bbb BH#EREA#EC, TH#IIESFIMSE, FHEEE U CHIlER18-37um, A
Fuig14-35um. MBEE 6 -12xm (FIL 1990) 2wz, Zhiz ko THELRAM
BEIFAT2um?, H/IMEREATE1X1008um® TEHEIX3593um* TH - 2,

Kim et al. (1993) &7 & AR TOREME & DEICIZ1000pm3 EE DB & 235
%, BIEH & ORI DERAFAS A RA LI OPTHATH 508, H25 W IFEKRED
MRS EEAMICEEIN TR IERERE L LTV IR FE 2 o, 205G
WIMRARIPPRE{BEHSh 2 itk b, COZLEEBET L 3DDEL
ST AETZ oI EgRRE I D G, mikimotoi DHIRIETE I B & Z3600~4800
pumAiZiFVs Z Ly | il A XOZERE B2 TRIPCESZZE2FHFOERE) &
Ml 3 e RUTHD LV R B, ' |

L»LUKim et al. (1993) &itFff (1984) O#EIA S ZENSED 5h5H DR
Heterosigma akashiwo (=H. carterae). Prorocentrum wminimum. Provocentrum
triestinum 7% EBR/NUDOETH 5, IO TIEZEDEN 2 ~ 3BTk, kR
OHBZLEZ 5N bRWAH, Zhi D b HIEEOHETEOEICERT 5
LI WBZ 5, FlziIE N Tl S NI REIRER T ORAHIIE B 138 NHED
BEE TI19814E 6 H W2 F4E U7z Provocentrum minimum D8.6X 10%ells/ml TH 3,
Z DfER Kim et al. (1993) OH#HEEHIFEARELT87um* Tld 1 ml H72 D ORANELIX
5.6X10%ells I2 Lo 59 BROFPERETOBRBRLEADE VG, SO 50
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Figure 1 The correlation between cell volums which are given by
Kim et al. (1993) and the present work, and cell den-
sities of red-tide causative phytoplankton.
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Figure 2 The correlation between cell volums which are given by
Ikeda et al. (1984)and cell densities of red-tide causa-
tive phytoplankton. ' ’
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Table 1 Cell volums of red-tide causative phytoplankton indicated by Kim et al.
(1993) and newly calculated in the present work and maximum cell
density in red-tide condition.

Species Cell volum (um3]  (log 10) Cell density/ml! (log 10)

Prorocentrum  dentatum 1460| 3.1643529 80000 -4,90309

Prorocentrum  minimum 1787] 3.2521246 860000{ 5.9344985

Heterocapsa triquetra 3730| 3.5717088 400000 5.60206

Prorocentrum triestinum 3768| 3.5761109 340000| 5.5314789

Gymnodinium  mikimotoi 4786| 3.6799727 410000| 5.6127839

Cochlodinium  polykrikoides 5754 3.7599699 13000} 4.1139434

Scrippsiella  trochoidea 6561 3.81697 10500| 4.0211893

\Alexandrium  affine 10671| 4.0282051 10000 4

Prorocentrum  micans 12060| 4.0813473 20000 4.30103

\Alexandrium  fraterculus 12279] 4.089163 20000 4.30103

Gyrodinium fissum 15533 4.1912553 5000 3.69897

Gyrodinium instriatum 17031] 4.2312401 93600 4.9712758

Ceratium fusus 34540( 4.5383223 380| 2.5797836

Gonyaulax _ polygramma 36770| 4.5654936 10000 4

Gymnodinium =~ sanguineum 47372| 4.6755217 200000 5.30103

Pheopolykrikos hartmannii 49235| 4.6922739 3000| 3.4771213

Gymnodinium  breve 5238| 3.7191655 10000 4

Pyrodinium bahamense 17556| 4.2444256 860| 2.9344985

\Alexandrium  catenella 20569 4.3132132 35000 4.544068

Alaxan’drium' tamarense 20569 4.3132132 240| 2.3802112

|Alexandrium  minutum 8181| 3.9128064 1600 3.20412

Dinophysis ___ fortii 20312| 4.3077527 100 2

Gymnodinium  sp. Type-84K 1907| 3.2803507 270000( 5.4313638

Peridinium quinqucorne 5277 3.7223871 13000 4.1139434

Heterosigma  akashiwo 1031 3.0132587 360000| 5.5563025

Dictyocha fibura 95545 4.980208 1000 3

Chattonella antiqua 23059| 4.3628405 3600| 3.5563025

Table 2  Cell volums of red-tide causative phytoplankton observed by Ikeda et al.
(1984) and maximum cell density in red-tide condition.

Species Cefivolum (um3)]  (log 10) Cell density /ml (log 10)

Prorocentrum  minimum 724| 2.8597386 860000| 5.9344985
Prorocentrum ftriestinum 891| 2.9498777 340000| 5.5314789
Gymnodinium  mikimotoi 4096| 3.6123599 410000| 5.6127839
Gymnodinium = sanguineum 28526| 4.4552409 200000 5.30103
(Alexandrium  catenella 15286 4.1842939 35000 4,544068
Heterosigma  akashiwo 675| 2.8293038 360000| 5.5563025
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Siegelman and Kycia (1979) R ATEERBIZ L > (EonsEMETS 7 v D
B e E T Amphidinium carterae TiX1.4X10%ells/ml. Cachonina hallii (=
Cachowina wiei) TIX6.4% 10%cells/ml. Alexandrium excavata (=Gonyaulax ex-
cavata) TIX5.0X10%ells/ml DFER%B 12, Cachonina hallii DY GHEARE17-20
pum, 11-12um ; Dodge 1982) % [ESASFIKICTM L T2 DERERD 2 £, BAME
131507m?, F/IMEIZ1076um?, FEIHES1309m* TH 5, Zhdd 1 ml FREICINE S
o BEAMEIFI.2X10%ells. F/IMEIZ6.6X10%ells. FHTT7.6X10%ells 72D .
ERETESNILMEL X —HL. B2 5 RERE CORAMBEEE 2R L0
DTH? LHWIN2,

PR F T O HEEEOEEIIE L v, BT L 2 ENLEBPIBH
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MBI CHETE RV EHETE 2, L LARTRAEIRECIEE %
FEEL T B EERAMMHACESE L TWB EEX LIS, JRECKBZS
REflasEE2RA Lz, BRERL X IGREER7Z v 7 b v OMilESEOH
FEEZIEIERINTY S DD, B KER AV TERENCERNCEE DXt
JEBER 2 HRET U Tz, MBS ITEAME & i/ MBE E DDV IZICTOERD., Mgz E-
TRICEBREOEVAD SNZDT, ME L bNBEEANTS 7 7 2ER L 7,
Fig.1! Kimetal. (1993) Offi%. Fig. 2 ix—#Ricimfh (1984) OfE% AN TH
FHDBRERILL Tz, Fig. 1 TIXFSED R?=0.403. Fig. 2Tk R?=0.432TC» T
HIEMRE 1 % LUT T, MIFRAR L Miasuc s O tEEREROH 2 2 L 2RL T %,
EREHIEZhZN Y=—1.3731X+9.6843 (Fig. 1) ¥ Y=—1.2572X+9.10825%
BNtz IS DEIBREZ S SEEFYUL LD L T dIZF, L) EYLHEE
BORIE & BRFHRE COMPEROFHIE 2L T 2 EBBETH 5,

E B

A EEKESRES OEILBRK L & XM 77 > 27 ~  OMBEAEICE T 5 Ek
PREL TP ne, ML TERHOER2RL £,
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