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Water conditions during thetime of red tide occurrencein spring, 2003,
and the associated benthic foraminiferain Lake Nakaumi

Ritsuo Nomura' and Koji Seto?

Abstract: Benthic foraminifera such as Trochammina hadai and Saccammina sp. occur along
with biological aggregates (marine snow) that suspended in the brackish waters of Lake
Nakaumi. These species are common in organic rich sediments at greater depths in this lake.
The biological aggregates were mainly composed of a dinoflagellate Prolocentrum minimum,
which formed a red tide in the spring of 2003. The presence of these foraminiferal species
strongly suggests that strong wind stress caused turbulence that disturbed bottom sediments
leading to dispersion at middle water depths. In addition to the observations based on this
foraminiferal occurrence, the mixing of deeper and shallower water at the haocline is a

significant factor leading to outbreaks of red tide.
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Fig. 1. Red tide observed in the centra part of Lake
Nakaumi, May 7, 2003. Photograph at the Meteorological

observatory.
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Fig. 3. View of sample net. Depth of each net 1 (0.5 m
depth), 2(1.2m), 3(1.9m), 4(26m), 5(3.3m),
6 (4.0m).
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Fig. 2. Sailing route for the samples of biological aggregates.
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Fig. 4. Every hour variation of ot at upper (1.0m) and
middie (3.5m) water depths. Data from April 1 to May
31. Thick lines indicating a reverse relationship of water
density (ot) between upper and middle water depths.

bEBLEZITTnwD, W7 7 v 7 AR AT
L7288 Cl, BRI TR 7YY R F0
L9 B WEEYDSL , THTIE, &F&2 0
Iy LA RY DL %8RRI HEID L 72 A28
HET A, — T, BEBIIHRVERIZE > THLL
EEITHL LD, BEHICHLEEIELR > T
5.

WEBIZIC L 5L, 4 AL 5 BICnFCidiEE
AL TCLETFOAERR, & ITFBARBIZHES L7
HRERICEAL D ALNGL, 1221, KoY L
ARYBHOFEREHITONL, dilEo FIEKIRIZA
FIKTL, BEMEOHEAI VKL 2o TW
L. 7ok 21X, 20034 3 HIZIEHKTH 4T o=
L7z, 2O &) BKROBEREL 4 A B
SHLIREIC 2 5 & BIBKIRDSE <, HIBIARAME <
% &) B K E R EENEBITT 5. bR
(2, AFITHKOEEMIEENSEZ VLT WHEO 1
DLLT, KiROFEHBEEIEZ LN TS
(Ohtake et al., 1982 ; JTHEIZ A, 1994).

FRRE OB KDBEIZL > TRTELDHDT,
BB TIRARDIEINICHESIC L > THHEIZRE
CRBEING., —fRIZ, WKOBEEL, KE, Ki,
ZL TGO E LTEREN, oti2L o> THKD
BEHI/RENTWAS (Sverdrupetal., 1978). = D ot
RO I R, T b bLKBROREE

0
41 45

127

— 20

Lt

1 MI;I
i

4/10 4/15 420 4/25 430 5/5

510 5/15 520 5/25 5/30
A/ H (20034)

B 5. HEKD ot DHERZAL & JEGE (m/sec) & DR
R HUCR L72E1E, EU#AS 10 m/s & 2 % i
HIIHBKDOEEIE T L TWAHZ L Z/RLTW
5.

Fig. 5. Every hour variation of st at the middle depth
((8.5m))and wind stress. Solid circles showing areverse
relationship between wind stress and water density
indicate amixing of upper and middle water.
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Fig. 6. Every hour variation of salinity and chlorophyll a
at the upper water depth (1 m). Thick lines indicating a
reverse relation between salinity and chlorophyll a.
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Fig. 7. Foraminiferafound in biological aggregates.
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Fig. 8 Forammlferal occurrences of each water depth.
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