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Discoloration phenomena caused by microalgae
in Nagasaki Pref. in 1966 and ecology of

causative organisms, Olisthodiscus

Shoji Tizuka and Haruhiko IRIE

Abstract

The present paper deals with the discoloration phenomena of marine and fresh
water caused by microalgae in the southern parts of Nagasaki Pref. and with the
ecology of one of these microalgae, namely Olisthodiscus population. The major phe-
nomena described were of Peridinium cunningtonii occurred m Moto-ike (pond) in Shi-
mabara City, of Trichodesmium erythraeum produced in the open sea and accumulated
in Tamanoura Bay, Goto Islands and of Olisthodiscus sp. frequently occurred in the
innermost part of Nagasaki Bay. In respect to the latter species, the following ecolo-
gy was clarified by field observations.

Olisthodiscus sp. often flourished in the water strata having the optimam environment
of water temperature 23-30 C, chlorinity 17.5-18.0%, following rainfall and its extreme
increase finally caused the vigorous discoloration. The concentration attained to 200
mg,” m* in July (probably 300 mg,/m in September) in the chlorophyll a content and
11.6 cc /[ in the tension of dissolved oxygen 1n the surrounding water (degree of satur-
ation : 240 2;). The organisms did not live at the bottom where chlorinity was
unfavorable but in the surface and middle strata less than 5 meters in depth. Because
of mobility of the organisms within these strata, the population was concentrated at
the surface in the daytime but decreased at night.
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Fig. 1 Map of the southern part of Nagasaki Pref. with localities where discoloration phenomena occurred
and inserted map showing the innermost part of Nagasaki Bay
Explanation of main map: At the same time as the occurrence of discoloration in Tamanoura Bay,
Trichodesmium erythraeum patches occurred throughout Goto Nada. The patches were various in color
such as milky white, yellow, orange, pink and red. Shade portion shows the beltlike distribution of
the patches accumulated on the convergent line. The patches continued without any break extending
80 kilometers in distance from Fukae I. to the top of Nomo Peninsula (Shaded portion was drawn ac-
cording to the flying observation).
Explanation of inserted map: Black triangle shows the station for daily observation at fixed time;
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cross mark, the station for 24-hour chlorophyll observation situated in front of Nagasaki Pref. Fish.
Exp. Station ; (1) and (II), the traversing line of the innermost part. Discoloration in Nagasaki Bay
always occurred in the dotted portion and its center was the shaded portion, a stagnant .area being
enclosed or intercepted by the piers.
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7z, L DERKTSEO MAEIC & 5HE» E8bLY, BEICIHTE BT NTERIIEHED S
VIR L TRE L, B T AT EESRE L LRSI TH D,
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AL, FIED R 2 AKBOWmKEILABICEE L, HBKECTBREELHET S &,
Table 1 Z & T, HEENSWEICBRRBERE WO EHHTH 5, 2 HIZNEEREO
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Fig. 2 Daily changes of temperature, chlorinity, dissolved oxygen and chlorophyl! in the innermost part of
Nagasaki Bay.
Daily observation at fixed time (10:00) was carried out alternately at three stations shown in the in-
serted map in Fig. 1. The curves were drawn on the basis of the values for each day irrespective of
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Sy, EETREVWHINOBFRYErH -2, F10d6 ALao 3 BT, REMER
Skeletonema costatum ( GrReviLLE ) CLEVE 12 & 5%, Wb L3 LWEHEBHREIA LN -
7. BAKBEER o074 VETTOng,/ mFRE LHEE I N, HERRBETH-> 2, F201I
7TATEN 7 BT, 7228 2% E L, RRERIAEEE Olisthodiscus sp. T, f
FizhEe, BEEOPLEIZEVE (BEETRTIRC—14—14) 2Lz E2bDd TRENE WE
BB ThH-72. WKEERIZ o 74ALET 19Tng/ M Th-72., BEETH
% Olisthodiscus 13 %REH 8 BRI, LWHEFB LI L ) T2°5 ), SLICXDRBETNS
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Chlorophyll is shown in relative value by optical density measured with use of

the locality of station.
Optical density over 0.200 corresponded to a discoloration phenomenon in the

Shimazu Spectronic-20.
field.

BEOFRDB &V CHRMTESE Provocentrum micans EHRENBERG, Exuviella sp. 512 ¥
LHEBHERTH > 72, Ly LATHNC HILZEBORERK, 7oa 74 v ETHE1IEED
BEZ LIb2BRETH- 2, HFHRIERBUETH S, F4OE 8 ATHR I BEHALN O AT,
FEBH Nitzschia seriata CLEVE #ESHEE L2, HEr LT/ ETH 2, S5 9 A
a6 HET, IR7THAREH Lk, RREZE2MEMEETH - 227, BEIEZS L
EEbot, RKBEI7aw 74 VET 300mg,/ mFEE LHES N, KB»LEBICE L4
EhH THELFOHETH - 2, REREOFFERM2BLE L 28 2 b RiEzEE E TR
NER L, FORCER?H -2 %Y, 2RIEOHEA LML T 2,
DE25sDP2-ThHSE, RIGERETHEGIENEKIZIOBM T, FFicEMo 3 » A
(7-8+90) KEFLTE), ZOMMEHTICHYT 2 DG MEICHEBL Twi s
Lt b, BORBIIRRE TR L 557, Olisthodiscus 12 & 5850 bKE (, #¥E s
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& BHETENICKRCTE, BEOFLBUTZE BN - RENDPHAT 2RBET, %5 TLl
Bh LT 2 ERICHES N TTE 2 HRECEIBICH$ N2 kR (Fig. 1% 5 ARSHESR)
THROLB L, BOOHFRERTH, &Rt E TOMTFg 129 AT - ITRE A
RIKBTHE, RBFEN N L) B VAENE Y, Lr BENRCECHEEORE R, H%
B KIRIE - WEIE L EOREIATKEH 2 U5 2 2 KEIBICRKE T 234 L ERERIC B L &
Abi, PEFTHEEBEHOETHKE Z2NICAH - 2 KREINDEMIE, 2 5ICEBOH RS
BATARWERR &V BREOR 2, ZoBoR#MERAENIKRELLNCTEEEL D,

4. RFNB O/ NEETET R
HLYWIZERHBOFETH D0 b, BBEICHND &, KBTI IOEITREEFIETN S
ROMIERF I L -7, L LEERENRSZE L AL ad -2, HEEO/NEE
TIPERRIE H - 72, 8 APEDEAKEPRIMAPEXE L VREE TRE L Gymnodinium
nelsoni MArRTIN , B5)| O CREBEICEE U7 Gymnodinium Sp. DEAES L UE G £
# Dictyocha fibula FERENBERG D354, Dictyocha FEHE)Z 8 A s & TAJIC 21T TEE
HHBLUBKTRELZ, LrL, WIFNOBRALRZL GREMLT 2 2 iRk 72,

DEZMELT, ZoFORBETICEELZKRERINERT L, Table 20 &5 ic% 5,

Table 2 Discoloration phenomena occurred in Nagasaki Pref. in 1966

i Chloro- | Water | Chlori- | Dis.
Locality Causa.twe Period phyll a temp. | nity Oxygen Remarks
species in mg./m* °C %n cc/ ]
Moto-ike Peridinium May to July| 150 22.4 . Om-7.5 Fresh water species; dark brown; mass
in Shimabara cunningtonii 1 m4d.2 mortality of crucians; pH=86 ; 6.8 x 1¢°
City 2.5m( Bot- | cell/ [
tom)-0
Tamanoura Bay | Trichodesmium | July 20-27 - 28.0- - 49 Oceanic species ; patches were various in
in Goto Is. eryihracum 300 59 color (milky-white, yellow, orange, etc.);
stained sea water purplish pink; dried
filaments on rock turned green ; no dam-
age ; occurred widely in West Japan un-
der influence of Kuroshio
Innermost Skeletonema | June 6-8 - 206|184 Lowest | Discoloration slight
part of costatim 216 18.75 14
Nagasaki Bay
Olisthodiscus July 19-25 197 27.2- 17.2- Lowest Vigorous discoloration ; dark brown ;
sp. 292 182 1.0 no damage ; rainfall 10 days prior to
discoloration (pp. 60mm) ;inner bay
species
Desmocontae August - 29.4- 17.25. Lowest Discoloration brown
{ Exuviella sp., 2-4 30.1 17.95 17
Proracentrum
micans)
Nitzschia August - 278 17.7 5.0 Discoloration slight
seriata 27
Olisthodiscus September 300 29.1- 179 Lowest Same species as the one in July ; vigor-
sp. 5-10 (esti- 297 34 ous discoloration ; 2x107 cell,//; no
mated damage ; rainfall 12 days prior to dis-
value) coloration { pp. 60wm)
Southern Gymnodinium | August - 28.0- - 4.0 Discoloration slight ; occurred in estuary
Part of sp. 12 295 of Nagayo R.
Omura Bay
Gymmnodinium | August - 26.0- 18.0- Lowest Occurred dispersedly in middle strata
nelsoni 9-22 299 185 1.8 in southern part of the bay
Dictyocha August - 26.0- 18.0- Lowest Occurred in middle and deep strata
fibula 13-23 300 185 04
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ABIBEE Olisthodiscus 122w TIRTE Y L3 KBEZEICL ) (BERBER /oo 7 VET
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Fig. 3 Chlorophyll changes during 24 hours (July 21-22) at the station shown by cross
mark in the inserted map in Fig. 1.

Fig. 3 (@ BEEA R0 R (RKRETL, ARG SERE 7.1, (KEEF 4.5m) 2503
5, 7074 VEURBEOLLERLEZLOT, BLEZ0AS 102.40g,/ mMETTH D,
soan 7 A VERBILBITE» L BFOPBLIRKTA L L, 20 LB, K&ES 100
mg,/ MR LT BN Thondr b, WEERBE LTE2 26T LIECLDTIE T 0,
ZORBHAEZIZPEITHFTAm (ZHOBOKEIZ 6.1m) , BhF T2m (Z o KiEIRE6.3
m) Thd, FNOESF, AHIIEEC LY, —HBEOKHIZHPFRILITTELLZDT,
RREMTHBRM7 7 > 7 b CBHEE, HRCRBEICICETT 5 L0 e p5ERENT
Wi, TOBBEKNDZ7ou 7ANVEIZ0THEY, TNPEREFRENOLLLILERSIC
RS HD, ©LABEI T ETERFOHIMMOKNHMA LRELWLE I TH D, »
AN TEEDEEKR~NDERHRIT ) o2,
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Fig. 4 Changes of chlorophyll and dissolved oxygen on the traversing section (I) in the
innermost part of Nagasaki Bay

Fig. 413, mBEETOEERH (1) o832 /7vu 74 VEBSH%Z, BIHO B &KL ZER 0
ThBLUvZnHOBFOIAIEZOWIRRLALLDTHE, T /oo 74 VEIZHE
Bl e &7 ), B HEEIET, BRsi2 0BT 2 8EAEL Ludorabnl, san
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TANEHBBOEE %, 50mg/ mMOEE —ENH%EE LTATITC L, BHRTRKKS mfE
2T, BETR (ZOBAMT FORAL LHEIT 2 Lk nd) R 1mf@ETT, %
NLETHEH 7 ne 74 v I3 7nwy, BrcEk e, A - wlz b To5 L, BENIZR

Tmg /LT, 1lmg/ mFnIedbdd, Horicrzee 74 vgidHd - BERICIES
MR 2%, KHEIED L e, RO REEENE (fl LXK L) ICER Lzl &P,
ERBICHBEICHH LD Ern) 2ETREWES T, SRR LEDTL B &
25 Thb, RENKTIE, ZoKEEEN 7 0o 74 VOENENETICL 5 L0 & HES
o, ZOHKOELARIIE, BT 2RI (I1) ORI E DIEERICEITTwE, 7
Do VEOWEER, ZTOLERBTI 7 P OBEREOMEL 2T LT LL—HT S Y
DTIEL WY, ERNEEICY T r7en 7/ VB bBES4BET S L, HESIIHF -
HEECE(, BB Do s Hlans, B - BEBORING, BEROSHEIE: &
FATENIC & 2 EEE0MAN B L R Eolimc &0, FoEgMomdid, BEROTEEE
SUERITENOBRE» ZOBEBETH S .,

DboBEZon@fE T, Olisthodiscus FEEIZBERKICHEELLZZ EEE L, w23 REME
KIZBELN T2, SO IZENT, AEEIEBEZHFBEUZRET w1 L9, Z0E
FElF, BEKOESEENHLVITESBE LIRETHL I E2EHRT 2024 Ltk v,
WEKDIERB I KRIKIS.4%TH - 2, —F, HERICL Bk, wHRHY, FEOHGIC
BhRHATE W) HEEY?H 2 EE2 b0, HIcHTOBEROR KT REERES
CEBEBLNDEATRL, I DEKRICE T Olisthodiscus DIEKIZ G & RGO % HEIc
Pk T 2 2EE 2L T EEREI NG,

2. RW7 T L HEVHEET ZKBOBEEONER
BERNEERBNKAABRZEOEECOAbbNR, Fig. 4270074 VB EBEED
BETA TN L, MENERRBZELDTEETH DL,  Olsthodiscus FHENTFEEEZ, AR
BoBER LRSS, TLHITREANEL - UT- 72, BERERESMEIE I REBEOKEKT,
11.6cc/ 7 C, BAEICHEE L TEIZ 20%0BHETH L, HITHOREBELREKTALNL
5%, ZOMEE 6.1cc/ [ Tixa»izfv, ZoMELENEL 4B EEb2METH 57, (Bufl
ET 125%ThHD), MHOHEKIHELTwbELA2 LWERTTHL, BEM»LWTT
ELIERIEATTOMERGHOEIKT - FAORNZEILIZFig. 4IRLTwah, In®g
LONRTEN LS 12k 5, TREBEREOMM 2 FHE (KF) 2RLE2b0ThHS, T

H & §f H o % H o I
#Ig 9.0~10.1~11.6 — 5.1~5.6~6.1 — 7.8~8.8~9.9
5m 6.7~ 1.5~ 8.2 — 4.6~4.7~4.8 > 5.0~6.0~6.6
10m 1.4~ 3.5~ 43— 1.9~2.2~2.8— 2.4~3.2~3.6

ETHOETRERBAKT 4.5cc/ 1, 10mT 1.3cc/ [ Thd, WZEEFNTT > 7 b > DR
EIERDOTERDIRIC L B, L BBERGREFETIMBWEBRICL LD LBRENS,
CORFAELLZEERE, 70074 VERBTROBY T, Hfidng,/ mThH5, ARE
@K Thum % BB F OBAFE R R L 2EIC 13, HHEOBKOBERIKT 74 % nvald, Bl
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BOMEKERBEIC b & B 2%, BISR A THERILHBMACH-L2HTHA I,

SR U] H % B oo
#E 126~161~197 — 40~40~56 — 42~85~13]
5m 59 — 7~13~21 — 10~32~ 39
10m 2 = 1~5~7 — 2~4~ §

3. Olisthodiscus OHBFRE S L UREERN & K & DES%
CEELSHRT, Olisthodiscus O FEAEDPMFED BRI EE L 23 EIE 3EH- 72 ( Fig.
2 B, 203 b 2K OWTIEENE L2, 3@EBEIZI0A26HDEEKTA LN, HEEHE
HHIZ X b TINE 22, THLD3HEBLE T Olisthodiscus BEEH R THE GBI &
LTwWaEGEEHEILCA S E, KETIR2Z3CUTTORBEA % v, 23CLLE0CLUT O
FAEEL R EAEIERERET, ZOBEERENL LEECHEBLTRTH S, HRE
KDV TR REIES Y iF4, SHOBERIRE & 4> RROIERER, TN ENn17.5%,,
17.9%, B £ U'18.3%, T, 18.0%, #2722 3B R ERBE K, L2r- T, EBIERE
D FIRIZ18.0%, v # kX biboRREICH D EHME NS, WIERIEO K X » 5 REAIC
DVTALE, BHEIEHELIEILSIEMNICERENBET 240 (FNZLN14.75%, £11.8
%, BFERL72) , ZNH 2 RIRCIRERRICEET 2 & TOMICHEREE L, SviciREkEc
HBANT, RMPABENRIELFE L 2o Tldh vwhr EH#RIN G ik, Zofidais
FEPRIKLT.5%, U EThH-72 2 Eh b, 17.5%, L HIEC18.0%, D7 Z 0D Ei#iE R E
FHIETE NS, HBEBTROEEER, ZoLTra)omsr ks LBEINE, 35
ABRESCEABPPRBLUZRCELNL Z LWL ICL, BEKTONEIABERBEENR
BILD2NTHWHPEWI I ERRELTERY, FORBEIEBIERR CHELLER L% L
DThol, MEKNDEZERZINBICL-TRETERLLITHE, 20k 5 LRIEHRF»
BoT, FEEFPRBLIZZERSE LTCE 2, BREBHPEY BN 254 EEK
TLHERT LI L, TR TOBEIFEHL Tw 5, REEIRBEKE BEE- 28R
T,

Table 3 Relations between discoloration by Olisthodiscus and rainfall

Period of Dura- Total pre- Day of Lowest Period of Dura- Day of max. |Period from the last rainy
day to the first day of

rainfall tion cipitation heavy rain chlorinity discoloration| tion discoloration | giccoloration
vI/7-11 5 days 60 mm VIL/10 20 mm 1475 %, viL/19-25 7 days VI/22 8 days
Vi~ 23-24 2 days 65 mm I,/ 23 47 mm 118 %, X/ 510 6 days X/ 7 12 days

BEHE & (EROBRIZ D WT, ZO—EIE T TIZk T2, & SICHET 2 & 60mFiEn
Ferfion & & I0HRijfE %2 858 L GRFIREEIC 2 » 2, Mfd skl oo RE i, KTHE
ZRICHBHILTEY, THNOSATSHE, 9ANPATI2HETH 5(Table 3BMW), 20
B RIR RO RIIERBI217.5%, 3 CREET 5, A5 3EILiho  Entomosigma
Sp. D FREHIMERIC & KD KBHRAVSELIRR & E 2 Tv 527, [MEA16.0%,  E#iE
FZRETAIEEEZLH, B EC-EBIERE LD, REFEE T CICMM%ILERTE
DABEEL LAEOGA, BEMNOESRERZMAKICRKS 2 2 Lld@ Tkl v, AED
AR RERE LTEENTH -2 ERETOFZLTH S5,
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19664ERIFR T Iz &4 LRk@Bi G L, R 77 > 7 ¥ Obsthodiscus BEE D EYIMRER 12 2
D ERERREL S, J2THELARAREAEL LN, BRWMITAMIC A L2 RKE
Penidimium cunminglonn 12 L 5 4o, HEE/ @EWCFE L @EENERE Trichodesmum
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