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Pictures of bottom surface in the central part of Lake Nakaumi (part 5):
dynamics of bottom water in the time of seasonal change from winter to spring
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Abstract: A characteristic change of bottom sediment and benthic organisms occurs in early
spring, when the thermal structure of lake water changes from warm bottom to cold one and
from cold surface to warm one (so-called spring turnover). Oxygen contents much decrease in
the bottom water from this time on and winter-thriving cionids disappear in this season. We
succeeded to take a picture of these changes in every two hours during April 5 to May 2, 2007.
The followings are our major results:

(1) Unclear water, consisting of suspended fine-grained particles, is normal in Lake Nakaumi,
but it became more unclear when plankton productivity (as chlorophyll production) has much
increased. Our pictures showed that the suspended particles were not only produced by the
winnowing of bottom sediments, but also transported from other places. Clear bottom water
was developed while the water level is high in Sakai-minato, Sea of Japan coast, which suggests
the upward inflow of marine bottom water. Clear bottom water was not formed while the water
level in Lake Nakaumi is higher in comparison with that of Sakai-minato.

(2) We confirmed again the bottom turbulence occurred over the wind speed of 10 m/s, when
winter-thriving organisms, as cionids, become weak in activity, and then easily blew away with
less than this wind speed. The bottom surface has much changed to a desolate surface with a
new grown bacterial mat.
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Fig 1. Position of waterproof camera and the observatory in Lake Nakaumi. a: location of observatory. b: position of camera. c:

snapshot view. Image of the observatory from Izumo River Office.
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Fig 2. Changes of wind speed (m/s) and wind direction.

Data from Izumo River Office.
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Fig 3. Changes of water levels in Lake Nakaumi and
Sakai-minato. Smoothed curve is applied a Stineman
Function of geometric fitting. Data of water level are from
Izumo River Office and the Meteorological Agency of
Japan, respectively.
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Fig 4. Changes of water temperature in the upper and
bottom waters. Arrow indicating a spring turnover. Data
from Izumo River Office.
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Fig 5. Changes of dissolved oxygen content (DO) in the
upper and bottom water in March and April. DO of the
bottom water decreased in April. Data from Izumo River
Office.
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Fig 6. Changes of chlorophyll-a content and DO in the
bottom water in March and April. Chlorophyll-a in the
bottom water increased in middle to late April. Data from
Izumo River Office.
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Fig 7. Relationship between the suspended solid (ss)
of bottom water and the viewed value of water quality.

Smoothed curve is applied a Stineman function of
geometric fitting. Data from Izumo River Office.
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Fig 8. Relationship between the wind speed and the

viewed value of water quality. Smoothed curve is applied
a Stineman function of geometric fitting. Data from Izumo
River Office.
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Fig 9. Relationship between the water level in Lake
Nakaumi and the viewed value of water quality. Smoothed

curve is applied a Stineman function of geometric fitting.
Data from Izumo River Office.
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Fig 10. Relationship between the water level at Sakai
Tidal Observatory and the viewed value of water
quality. Smoothed curve is applied a Stineman function

of geometric fitting. Data of water level from the
Meteorological Agency of Japan.
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Fig 11. Difference of water level between Lake Nakaumi

and Sakai-minato, and its relation to the viewed value
of water quality. Smoothed curve is applied a Stineman
function of geometric fitting. Data of Nakaumi water level
from Izumo River Office and data of Sakai water level
from the Meteorological Agency of Japan.

Wo o F7o, BHEBRERREEOKTEZoO 7 1)L
a TEEEDSE & e AL, RS A EHW IR
WS o2 EBIE SN, IRH0ERYO
Lk & Z DAL, KR _EA & kP
DEHFEEFRBEEOKTICERL TS, JEBKDZ
DI BREAIE, BRELTEAFIIEELZZY L
ARYOEHZE T SELEREL>TWDLEEZ
SN, JKEBKOEMFIREOLR L, EWEHD
L) BWIKPTERESNIT T 7 b OmEEhNi
JENTERE - HERE L TV e CIAFERRIRE MK T
THIEEHELT, 27 LA RV 5 R
I LFo>Tn 5,
BEIMHESE (FEOE) EHEODEEEY

4 AT D EIRBRDERIERIEREKT
L, Kb ERLTwo7z, 1ZITFE UKy L
A RYOBEIIEE 2§50 72705, LD X9 72 AEIZ
Lo THFRENLKBKOBE LY L 4 Ry O
NEFERSEZ0N), SHOBIETHL2IZTS
ENTE/. 4H25H 10T A1 10 mis DJADS
W&, MEOZY LA RYHPAHANHEEL S hTw
LERTDSAR BN ZOH%, 10 m/s &3 )R A kST
T 5D, ZOROMEIR, BL IS, 22T
IEFNHNE ) O-DITHA DL >oTLE ) 4
H25H 16 Ki~4 A 26 0 18 K). fANREIE L 7- 4
H 27 H 8 BRI EEEAT 5 m/s A 8 JE ~ ik JEUIR RE
THoTHT L AKRYINED SR ~EEN S kR
TSN Co L) RO L A RV,
10 m/s (23 72 72 VW EGE O G4 C & IR A S BiEIL 5 1K
WIZH D, ERELT, 29V ARYDR o7
MEL, TR LAEERE2ETALIICRDL. 20
EHIChD L, BFIHFBRMDIEOH 72 % WK OBt
DL, 4 A THOKIERD LR, BERIFEIEE D
BT, 2L 3 ODOEHPEELZERTH L &
Wz b,

3 & &

AR HEFIIDT THEOBRE IR 22
AL RO b7z i hlE Z 5 L C T ok & BAL
DIKDIKIm DAL (FRZEEER S spring turnover) A3HE 2
0, EKEKOEFIRFRE D ST L Tw L,
ARDERERDHERT HEICS 2D, ZOREOE
K — w3 A& EZHELE L. 2O &) ZEHO
WEORTF 2/ 17 Hi@ s H»55 H2HET)
ICH-o C2RM L IZisET A2 e TE 2. LT
D, SRIOFEPSHL MR o7,



R LI BT RO

(1) EEREAKIZFAET D ARG 1%
N7-wELEELTBY, Mmallck- Tk &
NI HRBE) - L T HBOLOTH S
EEZONL. JEBKTOZOO T 1)V a &)
mtt&%’%%bﬁﬂiﬁé w0 O IREE

EIKBEDOKNDEL ooz —%1L, 2

®k%i¢%ﬂﬁm®mkﬁtgofwék%z%
N5, ORI EVE EI2IE, EREKIZE-> T
W5 ZENSWn

(2) AR DB R LEEEANNT T B &
BI AT LN TE, WMEOEELIZ L A& LTI

X ZFEAEI0Om/s TR >TWwh, AFIIRKELTE
T2 LA RYI, BFRIIEEIMET L, #EIR
BOKOBZIZL > THMEASEM LTV, L
Tehio T, WELSSEET L L, iR HED S5
EWEEIND -0, WHEOKTIZ2HIZETEILT 5.
AZTHBLL TR O S8k 2 AW BRI L L
N T TRy NI 5 BRI OME DR
BEANEZLL T L,

HE S

&t s

KA AT OB 720 EL5SEE HE)
HHITICIIHREI T I E wWieiiwi, /2, &
MEIIER I A Y P wniziini, Z2IZEL
BILH L LT 5.

51 B X ®

Godo, T., Kato, K., Kamiya, H. and Ishitobi, Y. (2001)
Observation of wind-induced two-layer dynamics in
Lake Nakaumi, a coastal lagoon in Japan. Limnology,
2: 137-143.

Kg (2D 5) « £F=h b HFEFOFEHEIEEIC

B i E OB E 27

e - AR - BRKFE - IR - RS - 1Ll
FEH (1992) SR3EM - il O KB ZENZ G2 5 5
SR OEE— (Z0D2) 1982~1991 FEDIKEE
B &G s T LB I ge (HAREREE), 8: 69-
86.

Kondo, K., Seike, Y. and Date,Y. (1990) Red tides in the
brackish lake Nakaumi (II), Relationships between
the occurrence of Prorocentrum minimum red tide and
environmental conditions. Bull. Plankton Soc. Japan,
37:19-34.

BPASHESR (2008a) HEHTLERLC
% (20 4) 12004 4 & 2006 4D L,
BEFEIE (ARFE), 42: 81-85.

EPAS AT (2008b) KHFE D 27 VEZS ) V72X
BEAMN & BRI OB EAT. BRI, 11
6-11.

BPASHEETS - WA T (2008a) HERLERIC 35 0T 4 i
JEDIRHLG (2D 2) @ AZFEOZERNNT T 2 K
JEKDOE)RE. Laguna ((RKIHAFSE), 15: 57— 67.

PFATEETS - A (2008b) H I L%Kb’z‘o‘ﬁé‘iﬁﬂ
JEDIRHLE (2D 3) @ MRFEIRIZ BT L7
77~y bOBEEIRIL. Laguna (HKBZW%),
15:91-94.

BT - T (2004) HILEOEERD B A7z
2003 4F-FZE O AR FE A O H il O WP, Laguna
(RRIEAE), 111 125-130.

BPASELDS - W - JEYL GE - H#AT (2007)
HE RS BT 2 I DK LS (20> 1) @ ]
ALK % KGR OB, Laguna (FRZKISHT
78), 14:17-24.

BLHET R (1997) 15K BT 2 KO E) & A8
. IREIEERRZE, 35(1): 5-13.

Synergy Software, 2005, KaleidaGraph, ver. 4.0.

BT 2 JE 0 7K Fp
EAR R



28

BRI - AT
No.1

20:00-20:05 (3) 4858 22:00-22:05 (3)

868 02:00-02:05 (2)

4568 18:00-18:05 (4)

4868 20:00-20:05 (2) 486H 22:00-22:05 (2) 4878 00:00-00:05 (3)

KW 1. 20074E4 5 H»SSH2HEFTO 2B ITEDAF Yy Foay b, EEHOF 2 —7HROEYIZ2 Y L AR

TX. AT Y L AROHEF O R S 1E Sem. FEHRA O FE (K WL O FFA.
Plate 1. Snapshots of the bottom floor in every two hours from April 5 to May 2, 2007. Number in parentheses indicating the viewed

value of water quality. Tube-shaped organism is cionid. White plate is Scm in width.
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