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Germination of Resting Stage Cells and Growth of Vegetative Cells
in Diatoms Caused by Kyucho Events
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Abstract

In order to clarify the mechanism on growth of diatoms induced by Kyucho events, daily obser-
vations were undertaken at Shitaba Bay situated in the central part of the Bungo Channel from
1 August to 14 September in 1995. During the investigation, typical Kyucho events (A and B) oc-
curred on 6 August and 16 August, and involved marked changes of water temperature, cell den-
sity of diatoms, chlorophyll a and nutrient concentrations.

Significant correlations were found between the changes of water temperature and chlorophyll
a concentrations. After the occurrence of Kyucho A, chlorophyll a concentrations, diatom cell den-
sity, and nutrient concentrations clearly increased with the abrupt decrease of water tempera-
ture. After Kyucho B, the water temperature showed a moderate decrease and the chlorophyll a
concentrations, diatom cell density, and nutrient concentrations including silicate and
nitrite +nitrate remained at low levels.

The densities of diatom resting stage cells ranged from 0.39 X 103 to 1.64X10* MPN-g™' wet
sediment at the surface of the bottom sediments (0-3cm) in Shitaba Bay throughout the year. The
resting stage cells were mainly composed of Chaetoceros spp., Leptocylindrus spp., Thalassiosira
spp. and Skeletonema costatum. Results of the laboratory experiments suggested that the resting
stage cells require a light intensity of 48 #E » m ™« sec™ or more for their active germination.
Field observations showed that sufficient light energy for the germination of the resting stage
cells occurred at the bottom layer when Kyucho events occurred. At this time, the resting stage
cells seemed to have germinated and subsequently, the resultant vegetative cells dominated rap-
idly utilizing nutrients supplied from outside the bay through the bottom layer water. This event
of nutrient supply was closely correlated with the decrease of water temperature after the Kyucho
events.

Thus, the population dynamics of diatoms during the summer season in Shitaba Bay are mark-
edly influenced by the Kyucho events and the subsequent intrusions of nutrients-rich cold water
from outside the bay. The mechanism of diatom growth induced by Kyucho events in the coastal
regions of the Bungo Channel in summer is also discussed.
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Fig. 1. Location of the monitored stations in the Bungo Channel and Shitaba Bay.
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Fig.2. Water temperature at 5m depth from May
to October for stations K1 to K11(east coast of
the Bungo Channel; Fig. 1). The ordinate scale
is for Stn. K1 and for subsequent stations the
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Fig. 3. Changes in water temperature and chlorophyll a concentrations at 3m depth at Stn. K5

from 1 August to 14 September in 1995.
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to 14 September in 1995.

BlBIIE3 pg -7 Z8A EHE s L — 4,
SWBTIE, /o074 valBEIRI9HA S HE TOM
Lupug "R THBL, BHADISTERNKRD Y
0o 7 4 e BEOEMEBEARED AL,
H, 9A6HPSEEHEMLTIATHICIE 460"

" OESEHE L7, - T, KEBEEEER C
OEEI%D e 7 4 Vo BEOERH S, MEOZRM
DOEITRKECET > T,
COBOWEYI TS vy b v OI{bA, BRI HE
BEoMaEE (LITHE) AR L TFig.4ic/RL

— 279 —



/NRER - 75|

B - EWFEE -

RHE=E

Chaetoceros spp.

0O Leptocylindrus spp.

B Nitzschia spp. [1 other Diatoms

[oucho A |

Kyucbo -B

100% 9er T I ,§
‘Bl ’ i A N
%%(‘ Iwilf i -;§~-
9 1 i B N i
80% ‘ § ‘ I 1 _. L ;:;
[= e NN N : EM N
§ o il (& WHRNEAE 2N | BN
o 60%NNK ISNNKENEE T &N ([ MAREN i il 1
5 50% NNN NANNENE oL BN | TN (| I
g 0% NN TN EISNRNNENE AN BN Y 118 (SNNANUNNN NN 111
g NN/ LN \§\\§I\ Y XIR NN SNSNNN| (NN (K
o |\\\ 0N NANNNNE LN - N--N NOANNA VNN (NN ] H
g 39% NNNKNN! TINNNNNANESY TN N SRRRRRRRNIRRIER
& NRRRRNMYINNNRRRN RN MR NNYRRRYYRRRNMER
NYNNNN S INNANNNRENN . AN, YNN N AN N NN NN INLAS
20% -NANANAN A NNR AN AN AN  RRRNRRARRRRNINR
YNNRNANINNANANNENY BN N YRRRRKRRRRRRKRIERRR
NXNNNN NSNNYNANRN . BN N NIRRT
1mﬁk§\%\% NRRRRRRRREER NN R YRR
YRRKRRKR \\\\\F\\\ N_R KRRRRRRRRRNIRRRRR
3 5 7 9 11 13 15 17 19 21 23 25 27 2931 2 4 6 8 10 12 14
Aug. Sep
Fig. 5. Changes in diatom species composition at 3m depth at Stn. K5 from 1 August to 14

September in 1995.

oo EEBSHGERIIARIHIT 1 cell » mI™ BLF A 54.30
X10%cells s mi™' OB TRELE L L7z EHATI
8H8HI Lecell  mi™ £ TETF L7k, Sk
L, 8 B14HICI3430X 10%ells s mi' IcE L1z, &
HIBTIFEAERO 8 AI9E I IZEEEI Il miL <L
TRWEETEL{EY, z0%s 8 H29H £ THER
PEREETRT O LUK EVWEETHER L/, LaL, 8
R308RI, EEBSHIMEEEBL, 987
277X 10cells e mi™ i L7z —3, HWEEEHIES
MOFA TS BABOBAIK & > TEERPPET
TEMERIISEHOD8HEH, 8HIHRKRUIAT
Hic10%cells « mi™ 22 A BEABEE S 10 %%
A, W b10%cells s mi™ L NATCHERS L,
HEEO &5 BIEECHEEELEED SN - 1,
HEBEHOBEL(LREIE Lt ooy s va l2ED
ZMbk (Fig.3) L& —HLTHh, BElpEtDo s
DO 7 e BEOHEEE S L THEHOEED
ElhicksbnsEz bz,

B & 417 B3 3 & Chaetoceros spp., Leptocy-
lindrus spp., Nitzschia spp. Skeletonema costatum,
Thalassiosira spp. ¥T& 0, Chaetoceros spp., Lep-
tocylindrus spp., Nitzschia spp. @ 3 SMEREAE 5 L
T (Fig.5 )o F 1o, SMIA TEEB OB hity

IMERCEE U/ 8 A9 A S11HOM®, 2#BTEHE
MM UIEY 8 H30EA45 9 H 1 HoMik (Fig.
4), Wi b Chaetoceros spp. MELSLTWE T &
BB TH - 12,

33 SE|E

TiE#E (Fig. 1) OBRAEAKS (3Im@) st 3
KBERE OB % Fig.6 1ok Ui, BB, T2 T
IREBVA, REHMPOESEE cKEEE R
, REEFHOEHEBHNOBELZ T TWIEIWEE
AbNb,

NH-N BE#ES 75~ 7 + vEolEin (Fig. 3,
O TS KRB EOBEBAZ - L Ebh B 8
HI2ELIF®, 9B 7T HUBOMEERVT, S#licp
IKBEL® 2 o7 4 vallE (Fig.3) & ORTHE
EOHFRMIED SN »r -7, PO PEESIAGH
ETEHLO-bIMWEmERL, 97 HOM
W75 vy yBORBIHEM (Fig. 8) ok 2%
EHEEREOEETE L EVEREN S hi Bisiz
NH«N &[EE, KEELP /oo 7 4 Va BEDE
1b& ORICRFEDBIGRE RV Z E8TE - 12,
NH+N ® POP EBENTEETN TV S AERBEDE
BRI B EBHERNENE D, TOLSHE

— 280 —



ST & B EEERIH O IR

0.0 rrrrrrrrrr TRt T T T T TT T I T T T TR TT TV

0.0 trrrrrrT

T T TP T T Y T T T T T I T T P T T T Ty T

13867 91113151719212325272931 2 46 8101214 1357 91113151712212325272831 2 4 6 B 101214
Aug. Sep. Aug. Sep.
0.6 8.0
0.5 - 7.0 4
e ~ B.0
3 0.4 1 = |
- < 50
0.3 o 4.0
5 T
B0.24 8
é 5 2.0 4
0_ 4
! 1.0 4
0.0 T T T T T T TTTTTITTTETTY 0.0 T T T T T ARRARRRANES' T

1357 91113151719212325272931 2 4 6 8101214
Aug. Sep.

1357 91113151718212325272931 2 4 6 8 101214
Aug. Sep.

Fig. 6. Changes in nutrient concentrations at 3m depth at Stn. K5 from 1 August to 14 September in 1995.
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Fig. 9. Changes in the abundance of vegetative cells of diatoms and flagellates germinated and
ascended from bottom sediments to the surface layer in cylindrical culture vessels. The sedi-
ments placed at the bottom of vessels were cultured under different conditions after the
method by Imar et al.(1996).The sediments were collected at Stn. 13 in Shitaba Bay (see Fig. 1)
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Fig. 10. Changes in light intensity of the sea sur-
face and transparency (upper pannel), and
light intensity of the bottom layer (lower
pannel) at Stn. K5 from 1 August to 14 Sep-
tember in 1995.
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