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Dynamics of a Red Tide of Skeletonema costatum and Thalassiosira spp.
(Bacillariophyceae) around the Yume—Shima Landfill Site in Osaka Bay.
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Abstract

Skeletonema costatum and 7halassiosira spp. are representative diatoms that cause red tide in

eutrophicated enclosed coastal seas. The dynamics of these species around the Yume—Shima landfill site,

located in a cordoned—off section of Osaka Bay, were analyzed. Blooms by S. costatum were identified in

spring (May to June) and autumn (September to October), and the mean cell density during spring and

autumn was 7.6 x 10° to 2.2 x 10" and 4.0 x 10° to

1.2 x 10* cells/mL, respectively. The number of

Thalassiosira spp. cells peaked in summer (August), and the mean was 1.7 x 10" to 6.9 x 10 cells/mL. The

results of regression analyses have shown that the precipitation in Osaka City negatively affects the cell

density of S. costatum; it has been suspected that the dilution effect due to the rising levels of river water

is relatively higher than the nutrient load at the mouse of the rivers. However, there was no evident

relationship between any environmental factors and the 7halassiosira spp. cell density.

Key words: closed-off section of Osaka bay, Yume-shima landfill site, Skeletonema costatum,

Thalassiosira spp., river water
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S14
log (S.costatum+1) log (Thalassiosira spp.+1)
Jan. to Jul Sep. to Nov. Jul. to Sep.
N R P N R P N R P

Water temp. 56 -0.029 n.s. 24 0.017 n.s. 24 0.552 <0.001
TN 55 -0.063 ns. 24 -0.363 ns. 24 0.040 ns.

NH4-N 55 -0.275 <0.05 24 -0.615 <0.001 24 -0.136 ns.

NO3-N 55 0.130 ns. 24 -0.203 ns. 24 -0.405 <0.05
T-P 54 0.128 n.s. 24 -0423 <0.05 24 0.025 n.s.

PO4-P 54 -0.281 <0.05 24 -0.531 <0.001 24 -0372 ns.
Chloride ion 56 -0.032 ns. 24 0.183 ns. 24 -0.272 ns.
Accumulative precipitation 56 -0.268 <0.05 24 -0.211 n.s. 24 0.050 n.s.
Wind velocity 56 -0.112 ns. 24 -0.194 ns. 24 -0.287 ns.
Hours of Sunshine 56 -0.042 n.s. 24 0.296 n.s. 24 0.332 n.s.

S17
log (S.costatum+1) log (Thalassiosira spp.+1)
Mar. to Jul Sep. to Nov. Jul. to Sep.
N R P N R P N R P

Water temp. 40 0.067 ns. 24 0.327 n.s. 24 0.552 <0.001
TN 39  -0.016 ns. 24 -0.302 ns. 24 0.040 ns.

NH4-N 39 -0.324 <0.05 24 -0464 <0.05 24 -0.136 n.s.

NO3-N 39 0.148 ns. 24 -0.148 ns. 24 -0.405 <0.05
T-P 38 -0.036 n.s. 24 -0.440 <0.05 24 -0372 n.s.

PO4-P 38 -0.392 <0.05 24 -0.503 <0.05 24 -0.272 ns.
Chloride ion 40 -0.005 ns. 24 -0.162 ns. 24 0.050 ns.
Accumulative precipitation 40 -0.341 <0.05 24 -0.278 n.s. 24 -0.287 n.s.
Wind velocity 40 -0.155 n.s. 24 -0.032 n.s. 24 0.332 n.s.
Hours of Sunshine 40 0.018 ns. 24 0.368 ns. 24 0.541 <0.001
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S14
log (S.costatum+1) log (Thalassiosira spp.+1)
Jan. to Jul Sep. to Nov. Jul. to Sep.
N R P N R P N R p
Water temp. 56 0.024 n.s. 24 0.185 n.s. 24 0.401 n.s.
T-N 55 0.121 ns. 24 -0.364 ns. 24 0.172 ns.
NH4-N 55 -0.134 ns. 24 -0.780 <0.001 24 -0.130 ns.
NO3-N 55 0.275 <0.05 24 -0.173 n.s. 24 -0.234 ns.
T-P 54 0.298 <0.05 24 -0.543 <0.001 24 -0.263 ns.
PO4-P 54 0.028 ns. 24 -0.646 <0.001 24 -0.316 ns.
Chloride ion 56 -0.137 n.s. 24 0.181 n.s. 24 -0.292 n.s.
Accumulative precipitation 56 -0.378 <0.001 24 -0.279 n.s. 24 -0.335 n.s.
Wind velocity 56 -0.118 n.s. 24 -0.154 n.s. 24 0.298 n.s.
Hours of Sunshine 56 -0.175 n.s. 24 0.444 <0.05 24 0.315 n.s.
S17
log (S.costatum+1) log (Thalassiosira spp.+1)
Mar. to Jul. Sep. to Nov. Jul. to Sep.
N R P N R P N R p
Water temp. 40 0.068 n.s. 24 0.375 n.s. 24 0.122 n.s.
T-N 39 0.234 ns. 24 -0.564 <0.001 24 0.074 ns.
NH4-N 39 -0.409 <0.001 24 -0.779 <0.001 24 -0.147 ns.
NO3-N 39 0.123 ns. 24 -0.371 ns. 24 -0.229 ns.
T-P 38 0.340 <0.05 24 -0.604 <0.001 24 -0.262 ns.
PO4-P 38 -0.123 ns. 24 -0.718 <0.001 24 -0.180 ns.
Chloride ion 40 0.078 n.s. 24 0.117 ns. 24 0.070 n.s.
Accumulative precipitation 40 -0.384 <0.05 24 -0.417 <0.05 24 -0.318 n.s.
Wind velocity 40  -0.196 ns. 24 -0.259 ns. 24 0.251 ns.
Hours of Sunshine 40 -0.013 n.s. 24 0.443 <0.05 24 0.127 n.s.
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RILFKAL D 2F 3 o 5 5 A B F 2 . DIN:DIPEE D F
BB O BEE M2 R LTz, A Bl OfE R EL ., B
ZDT V—LHIEBIZS. costatumlINHA-NEFRYVE D
HHBIE R, LbFREKE THBIMREIZEZDR R b7
P8, RN LD BB 0D 78 B & S 2 SR WU Re P 0D 38
WEIESHTELTHAID,

AIFAT TS IVIZNH,-NES. costatumé DEMRITEA
O TH TN, TN—2NBAEL TS, costatumifia
BEENHEINLZEXIE, EETRELTNO,NLYS
NH-NAESEMICR HEh D720 RS LS, S
costatumX® Thalassiosira spp.lZNO,~NF L UNH,~ND
W A ERPRE LU THI A RTRE Th D23 12], NH,-NZ XL
DAEHR AW N T BAE M H D 2 EiEPennock et al.
(1996) 73 K5 48 EBROFE R A FLICHEL THI13], &
BB SN BIR L E 35, FEKTNH,-NEDH
BREI KR EHEAN(FR T, 2), — RAETRIEAKA DRI
FrtEDZED IR AN ZHICZYNH,-NLIS DB
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KA OWRAEIZH S, FElEH S DONH,-NRPO,~P)3 &
BETHRHEINDS, BAKENBDTDHES. costatumis:
FIRENDHZERIEIEL THI S A B L, Ay
WZNH,-NSCPO PRI EN CTHA T 5, E-TS.
costatumINH,~NXCPO,~PL BT A OB Z R
LIRSS,

Flo, KET L — AR LS N O FH B
SIHTCO A A BRERFMS A B EOMBEEZ R (R
2), ZOEMIEFEFITII AN D THY, FAlL
IO HE R M OFLEE KWL D THLE LA
RO BRETRE T 5D,

5) Thalassiosira spp.DENRE

Thalassiosira spp.i%. FDOHBIIFEICEIZRES N
T, A RIBRTF T BRI 7720 Tl 40 @i
BHZENTERI -T2, NH,-NPPO,~PZ B R 452
LTSN TODEN[14], ZOEFELV T TIEZED
HfFEEH) AT H LT TERD T2, KIENTD
T7 N — 2T EHOZL RO T T S
MABNIC 72> T=D T 3), ZFOBREEMFNT T 51X
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