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Fossil benthic foraminifera from sediment core S1 of Lake Shinji, western Japan

Hiroyuki Takata', Kazuyoshi Yamada', Kota Katsuki®, Keiko Yamaguchi®,
Yasushi Miyamoto®, Daisuke Nakayama" and Hugo Coops’

Abstract: Fossil benthic foraminifera from a sediment core taken from central Lake Shinji,
western Japan, were investigated as an indicator of paleoenvironmental change in the
Shinjiko-Nakaumi lake system during the 20th century. A transition from dominance of
Haplophragmoides canariensis to that of Ammonia beccarii forma 1 occurred in the middle
20th century. This faunal association and its transition are similar to those observed in previous
studies of Lake Shinji and the Ohashi River. This faunal transition might be affected by not
only environmental change in Lake Shinji but also that in the Ohashi River.

Keywords: Lake Shinji, fossil benthic foraminifera, faunal transition in the 20th century
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DOFEM — FHEARICBIT DEBELBEBDO X ) =X L
MRS I2HI2o T, AHGHEAEZRMT S L E
AbNb. LHL—KT, SEMcoR:EAILEL
A OENTT, FA - FII (1995) 12, HEELEE
SR 2o Whge (hifE - S5E W BRI E 413
7, 1986 ; fEFAIE A2, 1990) 12 & o THeE® S - Hiks
KBS - 7 232 X BEMREEOR I &
DSWTHEMICHEE L TWADATH L. FHEMIC
BULHELEORNZRET 5 2 &L, FE# -
HilKROBRRLEEZERTLH LT, EELEDN
L. ZFIT, KFZE T, 2004 4 2SEH THELE
N7 HERE WA IR SR 2 D W T8 — 210 EARHIE & i
HEBEILEACATEDOIRNT 24T\, SN O JEAH fLH
ILADOEELZ LV LA L2 HE L7

A # e A&

SHEHNATERE A 79 km®, B KIKIER 6.4 m O if
PR T A, FKB OIS 1I M psu fEETH 5 25,
LB GEIKE Tl - KA &2 CTHARE L D
W B U EARDFERET A LY, MRS
DEWW (72 & 21X, WE T2, 2000). FHKDOBEER
JEIZX D, HKETIEEFITEFERZES LIZLIER
29 A, REMWEDIERTTB O I EMEREY 25
%505, WMOFRIBIZREMEREY S 25 (28 2
X, WA IEAY, 20006).

R CHE T A 2 ARDOHIREE Sla B L USS1b I,
2004 4F- 9 HIZ S E 05 T LA Ao R IR R
TS E VT, sz (K1), HREOE
SiE, Sla & SIb TENEFN2lcem, 17Tem TH 5.
NS ORERGURHI B~ IK B O R HEFRE D 20 & 72
% (K1),

AEIRGURE Sla (ZEESE - AILH - HIPH - SR8 -
KIETEAKFERA AT OFEFTIZ, S1b 1385 — 210 448 -4
Y - SRR - FEETTEAROBAT ICH 72 1
K Sla lZEE Tem HIZHHLL, TN E2 5123
OO CBILE - HIEH - #kEEY - KILAKRE
WALE AT (DUY, AUAREEMNTH & 0E5), EEiE
LR HTH, HERED ) (Sadl L7z, LA
FERT FBURL, MR i RN, RRbEIfE, 1B
LIEEE R L2 512, HEEWOHT R
FH, EIREZEEFIC T 70C T &8, WREED
L7z, FEEOEE - REEH» L EKELH
WL, 2z d & IMLA BRI R O REE
ROz —T5, FEIRBUEE S1b (3 SRhE T I H e &

132|° 55 l33|° 00 133|w 05 133"|10' 133;" 15 133° 20’

35
A

Sakai Strait 34'

35°
30

Core S1

Hii
River Lake Shinji

35
25

Photo Lithology = Description
0 J—
_ black mud
5 p—
2 N dark grey mud
g _
c I 1 g e N |
§ _
] dark grey mud
7] with lamination
15 —
B "..P

L (A) HEAREE Sla, S1b O FRIIUHLE & (B) KA
K S1b DARIRX.

Fig. 1. (A) Location of sediment cores Sla and S1b, (B)
Columnar section of core S1b.
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1 FEIREVEE S1b T8t — 210 EACHIE IV 72 6 3k
DY & HU e
Table 1. Pb-210 activity used for age estimation in core S1b

depth Pb-210 (total) Pb-214 Pb-210 (excess)

(cm) (dpm/g) (dpm/g) (dpm/g)
00 - 30 3073 +-051 165 +- 0.17 29.07
30 - 60 2889 +- 053 212 +- 032 26.75
60 - 90 2183 +- 046 189 +- 0.13 19.92
90 - 110 2116 +- 048 160 +- 0.19 19.54
120 - 150 17.35 +- 040 223 +- 033 15.10
150 - 170 1397 +- 0.38 1.83 +- 0.13 12.12

HeAE W v o A BEW) - Wit ¥ 43 #1 1X, Sampei et al.
(1997) 12 L 72285 C, LLFD X)) %FNETIr- 72,
FERFAEL Sla & S1b O #z M L 7= 3tEAE W 45 4 F #R)
, A UASKERCTHRE L., BRI
SHEE, HZELTI0mg &5 X ) ICf =L, 48
BEAKHI Y7 =125 WLz, s o2
RIBIEICE EN LB RF L IRET 572012, 110
CleixZELAy b 7L — b ET, &E12 1 mol/
| OYEE % EEFE T LT, Mt - sz h
5%, SEEAH Y FF— 1B AL, iR
EL7: ook E, BRKSEKEEL ~
5 — | ZE%E S AT\ 5 FISON ##! CHNS 13555047
#rE.A. 1108 % T, 40#T L7z, £l oA ikE
H-euEEE - eWmEEr, R L LTBBOT
(2, 5-bis- (5-tert-butyl-benzoxanzol-2yl) -thiophen) %
AnwsbZ &T, EmlL7.

HEIRBUEL S1b 12D W TEY — 210 3 (C'°Pb i 5 &9t
32, 1995) 12X B FEMRMEE B vy, HERGEE
RS 57 WEIERVITRT 6 BEHI W TH
HERE A ZE T (AR L 72, *'°Pb (ex) WrgtaESRIE
i, *“Pb ETRERE 2 Ny 2 5 v FEE LT,
2OPb i SHRETRE 2> & 2P ST RETRE & 25 LTz
& L7z, COBSEERE O % 37 ORI
LCT7uy PLT, RDSHEEICLIZEHROMEE
Koo, HWEEHE ZOMEE TEH L Z L TR R
JE & ROz,

e R & ER

HREEL S1b 1I2oWwWT, 85— 210 ERHIE X 1T -
7oARERAE TR IS, P (ex) DT RETREE OB ZAL
R 212, RT. INSOFERPSHET LT, IR
B S1b OHEREHEEIL 5.18 mm/yr & HAED S5,
Z DOfEIL, $—210 % AV, Yamamuro and Kanai
(2005) 12 & o THEW B OAEIRGUEL 46 THi:
SN-HERE S (B9 4 mm/yr) (RSO3 I12H &
oK) &, BIZFERETH L. KRIC, BKE- i
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2. FEIREVEL S1b 12813 5 *°Pb (ex) D i AETREE
D IBALGAR.
Fig. 2. ”'°Pb (ex) activity in core S1b.

EORBMZELIZS Eo&, HAREE Sla & S1b %S
ztro 72 41, HIREE Slao ez BlE T &
Molzizd, WO EH 5 b3 EKE, Bk
CemEEoBiZ2icd Lo, HIREE S1a &
S1b Dt i & #l A7z (K 3) . WAIREVEL S1a, S1b
EIRFRILIRENE L 2 122D A EEH A 5
N, FNENEE S, 12.5cm Z82 L TEAED
AN ZALDSTRD Sz 7z, WAERGE} Sla,
S1b O X ZIN-ZIERE 8.5, 11.5 cm [ZHIK
DE¥—=27% bbb, HFE25 35em L) B CEEIC
WA HMENE LD EPHLNIZR o7z AR
AEOEIKE D L Ui & OB 22 LI F
LTBY, HREE Sla D 2.5, 8.5cm 2%, Slb
DFME3S5, 11.5-125em ISR TE ) A2 2RL
TWa., IhbDRFMEALOX T EAFIREE S1b T
ARG &N HERE A 2 & T L C, AEIREEL S1a
(2 LA SO SERDFLETH D EVWR D,

FEARBUE S1a O B FLEALA OREHVIRIL %2 22 2 127K
9. AR IEVT OB T ER L 72,
TR 145-85 cm OJFHETIE, ZOEMAZ L VD
W2 LT, HETS5-55em THET L. JKAAL
W bA51%, Haplophragmoides canariensis (d'Orbigny)
& Ammonia beccarii (Linné) forma 1 28 % jE L, =
S 2 Miliammina fusca (Brady) & Haynesina sp. 73
EWFEET A, B, BREE0.5 cm TOD A Elphidium
somaense, Miliolinella spp., Uvigerinella glabra 7)5ji 1
L7z, Thooffix, THFE TOREHOBLERA



4 AT - IR - & BB - INEEF - B4 FE - LRS- Hugo Coops

2 ARG STa X 0 e L 72 A A fLIRLA

Table 2. Occurrence of fossil benthic foraminifera in core Sla

Depth (cm) 15 25 35 45 55 65 75 85 95 105
Ammonia beccarii (Linne) forma 1 5 7 23 38 154 37 8 8 14
Haplophragmoides canariensis (d'Orbigny) 2 2

Elphidium excavatum (Terquem) forma selseyensis 1

Haynesina sp.

Miliammina fusca (Brady) 3 1 1 1 1
Trochammina hadai Uchio 6

Total 9 8 8 24 46 154 38 8 9 15
Split 2 2 2 2 2 2 2 2 2 2
Sample weight (g) 1345 17.65 16.64 1923 17.34 2346 19.16 21.62 24.40 24.84
Depth (cm) 115 125 135 145 155 165 175 185 195 205
Ammonia beccarii (Linne) forma 1 7 16 8 2 7 6 5 5 9 3

Haplophragmoides canariensis (d'Orbigny)
Elphidium excavatum (Terquem) forma selseyensis
Haynesina sp.

Miliammina fusca (Brady)

Trochammina hadai Uchio

2 2 12 15 21 30 27 34
2 2
1 1 1 3 1 1

Total 7 19 11 3 19 21 29 37 39 40
Split 2 2 2 2 2 2 2 2 2 2
Sample weight (g) 26.70 27.41 27.65 30.15 31.36 29.36 27.94 30.85 38.90 25.46
Core S1B Core S1A
0
0 ’j g )
2000 j \' < ~2000
5 1 5 \,
\‘ <~1990
g <~1990 >
=10 \ 10 A ——|<~1980
s s /
a S
< 71980 ¢ |
=3 <~1970
15
{ <~1975 O1° Y '
. y (/ <~1960
[a) @)
20 < 20//‘ 1 <
<) [0}
06 07 08 1.0 20 =4 06 07 08 1.0 2.0 =
©
Water Total sulfur 8 Water Total sulfur ki
content content = content content g
(%) (%) & (%) (%) Lﬁu

3. HEIREUEL Sla & SIb 1281 2 &K - EWEiREORM M. 2o OBEORHIZY

D%, MAHREEHIX TR 2 BTSN S. MPOFERMEIR, s oxf &R

B S1b O EE Y D 12, B L7,

Fig. 3. Change in water content and total sulfur content of cores Sla and S1b. The sediment cores can
be correlated at two horizons based on these indices. The chronology shown here was based on these
correlations and the average sedimentation rate of core S1b.

HILRTRRHED R WHET, diEO ARG
WZBWTILAE LTERTALDOTH S (2L 212,
Nomura, 2003). FERFE S1 ORI E » T, H
T b [F UARIRGURHRIE SR - AKUEALEAT & F 72
BRI - WHEAFT DN TG, ZD720, KR

BRI 28R K VEALERERAT | A 75 L 720 o Wil o 3
YRS, S ROMETREHCIRA L2 T RelEds %
Abib. T LMENS L0, KimdLED
EERTIE, BEOScam OBEREBENALT, WS
boLd5H. BT, HREETE (R 20.5-15.5
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Fig. 4. Stratigraphic change in characteristic benthic
foraminifera in core Sla.

cm) C H. canariensis 75, b8 (EJE 7.5-4.5 cm) T
A. beccarii forma 1| 3% S 4 (X 4). WEOLE
(&, TREE 14.5-8.5 cm OEEHEHEZ kA T, WifEHY
AT 9 5. F 72, A beccarii forma 1 @ jE H AL
b, HREEHR EEAENT TR CED T 5. 2
D & RIKAEAILRLA OFERER - B IE,
AREVEF Sta $REUH 2T < TEAT - F)11 (1995) 253
& L 7AEIRE R SI4, 5 0 b o LHWLT 5. AIREE
SIb TH: S N7z FIgHERGEE & Sla & S1 b D 2 JF
HETORIIZY &0 &, #HKHE Sla 2815 H.
canariensis D43 5 @ 13 1950 44X, —60 £ECHT
(1952-1965 4E67) 12, A. beccarii forma 1| D% FET 5
g e 1% 1980 4EX 7% —90 AR FTF (19861993 4 4)
(AN 9 5. BPAT- 351 (1995) 1%, BEEOKIETiTh
N7 AT FE O HERE B DA F (Fpifg - S5 5 2%
SRFZEax I3 A, 1986 ; [k X2, 1990) 12 & DX,
H. canariensis Db > & b %5 5 JE#E % 1933 4565
|2, Ammonia beccarii type 1 (A5 A. beccarii forma
VIZHE S 2) D°Z T 54807 1980 FFAEHEE L
TWh, KFFEIC & - THeE S N7z H. canariensis O
bo &b LET DEMRIZ, AT (1995) 25HEE
L7219334E L W) SR E KT A L3 LS, &
TUIARWIZE TERIL L 724 IR O R 203 <, ATl
WHo QB LIBELRZ ZN TV RN L2
LA LEHEbNA. —J. A. beccarii forma 1| D% e
BRI, B - FH(1995) O L7z LD

-3 EREH L VDL OO, BBULRAMAINTH L &
W25,

20 AL IS BT A S2E M T D H. canariensis & A.
beccarii forma 1 D% FER L NZF N 5 DA X
BRI OWT, B - FH)I(1995) - BA - &k
(1998) 1XBE P41 B 38 0 Rk (1930 4R 8H) & 9538
WK DL ER R 2k & (COD) @ L7 (1980 4
tH) ARG L2 REEE, MWL Twab. filih T,
PERDIFEM - PRI BT 5 HARAR FLHEEODT
Zedk B (Nomura and Seto, 1992 ; jifi =134, 2000) T
&, Sl — e KR C, H. canariensis 3% T A
KB L OB CTIE ol 2070, EAE
HILHOEREN S, TO/LATEELBOEH * %
T2L2OPWNEETH -7, T, ESHIZH (2007) 13,
KEENTINL 2EPZET L L2 RIIL, H
canariensis DSHAENL KGN PRI CORLET H 2
RS L7z —7, R - EE (1998) ofbhEE
DRI & 2 &, 1970 A LUHTIZ S RAE N O _F it
(ST B AT) & Tt (I LHAEAHT) 128
WTh, AFEIMELELTWwW/zEEhs b0k
WINTORMREEET 2 L, REIBIT 5 2044
@ H. canariensis 7> %5 A. beccarii forma 1 ~DEEEELL
EIX, KEINCBT L EBEOZLE 2z s Zk
CL-BREEHSES LT RESEVE VR S,
Yamamuro and Kanai (2005) &, S5EiH o 3 Hi i T
WE N O VT NIZB VT, 1950 FF14
VIREA B D & R FNAR I EADRERD H b
DD, MNOEREBLPETL TV L 2iE
FLTWa. Sk, KBNS 72580 - dik
AT, EBAEAILEILAEEORE: D X 7-F i % Fi e
L, B ORERMELZ: &8 O a8 L
THELEOERNZERZTHI LIZL T, T -
T (1998) ASHERE L 72 Ammonia 4 X s DYEATY
®-COD 4 X pEDBRIZONT, E5RLHA
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a4 &

EBRKEREETOBHRERHIZIE, KEARL
AL ORI B L OSRERIEICBI L ¢, BE
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KRR 1. FERER Sla L Y EH L 72

Plate 1. Scanning electron micrographs of benthic foraminifera from core Sla. Scale bar=100 gm.
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Horizontal and vertical distribution of macroalgal assemblages
in modern Lake Nakaumi, a coastal lagoon

Yasushi Miyamoto®, Akiko Hatsuda'

Abstract: Horizontal and vertical distribution of macroalgae were surveyed during the
summer in Lake Nakaumi, a brackish lagoon. In the summers of 2004-2006 water conditions
(transparency and salinity) and macroalgal assemblage characteristics (percent cover, species
richness, and depth limit) were surveyed at 15 coastal sites. Both species richness and depth
limit decreased with increasing the distance from the seawater inlet. However, the patterns
of algal cover differed among green, red, and brown algae: green algae grew in all areas in
the lake. In contrast, brown algae was dominant only in the area closest to the sea. Red algae
grew in all areas except that most distant from the sea. Since species richness and depth limit
were correlated with transparency, and transparency was correlated with the distance from sea
but not salinity, transparency seemed to be the primary cause of the observed spatial pattern.
In contrast, because the patterns of algal cover do not correlate with either transparency or
salinity, we suggest that other factors, including grazing by animals and competition among
algae, were important in establishing the observed patterns. Finally, a schematic diagram of
macroalgal distribution patterns is presented.

Key words: Percent cover, species richness, depth limit, salinity, transparency

T C & [ 2000).

G ONEE, B 2 TR RS AR, S TR
FERFERIIS U CZEMMICE LS 5. FilETI,
FRICHERE R O 22 R 20 PR L D xS
THBY), TEOELZHES L EToORESREITE
o TE, BEDOWFIZBWT, HEOREOM
WERE & FEZ AR LMD & O FEEE IS U7 2B = %
wL, COEREEZAMTELERNDIETTHLZ
&R & T\ b (Akiyama and Nishigami, 1959;
BRI, 1978, 1996). £ L C, 29 L 7zHlkgn o 22
28 8203 20 HAC R iR & 2122 1T TR & &1L
DWW &L HE XN T 5 (Kunii and Minamoto,

FRED &9 IRV B D Ak E TR V) IR L
PEINTE—T, BEEWZ AT 5 H
FAZIER IR ST B (B3R, 1962; MR - /INith,
1991). DD % VIR O—212Hk (1962) o
DT < BRI T HFEFCETH I ENTES.
1960-61 SFDOHHETIE, RO T ~ & Zostera marina
& 37 < E Zostera japonica DIFFEN RSB % L
DT, TEMNEIN, I 7 < IR
5500, KEIETIIZEWKIBETIEZ o8
y— UPSEL LTz, Z LT, O E ERD
FTERE LT, #AMOEER RIS AR OE )
EFONTWD, Lo L—&iz, EEomEEN R

U B UR A BREERSEAT Tottori Prefectural Institute of Public Health and Environmental Science
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Fig. 1. Map of Lake Nakaumi and location of the fifteen census sites.

SAREE R RET L ERE L TEEH I TNLD
BB TH 5. WHEEY L lRES O 712 B W
T, MERBEOBEL 2 2 BFWHEOHIRIZIL L7257
i VRO AR HE SN TH ) (Middleboe and
Markager, 1997; Koch, 2001; Nielsen et al., 2002), & 5
2, FERERUCEE LTI, S TLEREIT) 2L
DT EDALEHED RS EITICHA T 5 2 L oiiE &
T\ % (Markager and Sand-Jensen, 1991). L 72>L,
9 L72GBRBRCIG U7 s O He il 45 A i LB L
T, HilETIEHAL NI TV,

Z 2 TARMIZEX, EEOTHOEE RIS, £
DIKHY - FEE R 722 53 A s & 3R - RO B
ZHONICTAZERXHBE L2 IO, B
R AERC T B MR O 3 BRI OB TR E % b T - KR
MZHSNIZL, SHIZEROSM TR & EEHIE
FH SIS L. ELT, INSHEOWH
R - IR - 0 TR & v o 723 O R fiE 28,
SHIZBWTHHP L OB C/2ERE IR O
MEPART RIS, B OREMEAES - R L

ED L) EEZFOOPEILNIIL, EDLD
GERIREN DS H OB Ok A L, A
FELTWADheEE L. REZEIS, 29 Lo
s e B ISR L7z,

ME e HE

AT

HFE X E5IR AT OEKMTH 5. BEKRDK 70%
DIFAEN & 1 i A L (Yamamuro, 2000), 7K D KER
SHHHARME VAT S (Fig. 1). SHIZBWT,
FRHEDIR LRI (0% DL E) SN Li#EFETH D
(Kunii and Minamoto, 2000), D% {13 Dz
FHEIHELTEFTLTVS. BHEOSM TR 4
mEiRTH L b (MHIE, 1996; =K - K
FE, 2006), 4 H O #ECIEIESBEE O EEIIZEE D
R ENTWEESZA.

SHOPHIZBWTERZHERLL TWwbHDIRITL
AEDRHEETH L. POTOFHETREEZTZRL
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F 1. 2004-2006 4F O FHA TEREE S N /2iEgEfE D ) 2 b
Table 1. List of macroalgal species observed in the transects
in summer during 2004-2006.

Species name

CHLOROPHYTA Chaetomorpha spiralis
Cladophora sp.
Codium fragile
Enteromorpha spp.
Polysiphonia spp.
Ulothrix flacca

Ulva pertusa
RHODOPHYTA Chondracanthus intermedius
Chrysymenia wrightii
Gracilaria vermiculophylla
Grateloupia divaricata
Grateloupia filicina

Priontis ramosissima

CHROMOPHYTA Sargassum thunbergii

TWlBEHE (7~<E-27<%) 345 H TIEoAmDs
RIS TBY (FHA-EIH, 2006), HilEnET
HEAEZS O L2 ARWEZE D 15 O Fi A ri Tldk
BEVRROLN o7 BiE Il 5 sk
& RRERAE AL -BEE IR SN D . FREHEIZ
7 A YHE (Uhvalg), 74 /)48 (Enteromorpha &),
Y 2 XEHH (Chaetomorpha J&) (\ZRFE I N LD
MKz 5 b —7, 4 3T YHE (Gracilaria
J&) R L7/ ) (Grateloupia J&) \ZACE S NS AL
AL R ¥ T H (Sargassum &) O A D HIRDIEE

0L NDBERIL, 132 A LD SELOTTH -1
(Table 1).
EHEE

B0 2 O OREERE (Y O 54 TR - I 3E
¥ RS T B 72012, 2004-2006 4F 0 FH 2 (7-8
H) 2, AR RS RR T 7 15 oFE R (Fig. 1) 12
T SCUBA ##KIZE 2 BHEZITo 72, 15 %
BT, AR 100 m o # R I2H A R C TR 2
Tkl P REESIZARZT, TO Lo 10 KE
(60, 90, 120, 150, 200, 250, 300, 350, 400, 450
cm) (2T, 50x50cm OHFHIZ BT 5 g OGO B
BEExY, aFI7— b2 HCHHIZEDHIEL .
COFBFIZEVESNT -5 EHAWT, BSOK
KKEZ 4RO NT s b ECHEOLEB IR
LNl BIEVKEE LT, HEERIZ4AD T

b

11

&

vt 7 b ECBIgINlREEROEFHMEE L TE
L7,

1By - ERERE

2004-2006 FDEZE (7-8 H) 12, HHAEICHKIT
7215 OFF T (Fig. D IZBWTENEN 4 AR —
MNAEZZIT 72, ZOREE, 150&FAESICE
W, BED2D 30-50m A DOKENRISmDL
AHTITo 72, EHEIZY Y B x HWTCHIE L.
Y45 17K T 0.5 m |12 C %I H K G (QUANTA,
Hydrolab #1:) 2 W CHIE L7z, £ L C, ZNEh
DO BT 5 VI % 4O & BHED
fRFEMEE L7

TRET AT

W2 & OHEIZIG U728 ol il (o
BEEEE - MBI - o TRR) EOKE (RS - B
FE) DZEAL % B S 22 B 72D I BR T 2 1T o 72,
B OREREE L KEE (1) W25 OFEEICIG U TH
FEEIN WS 5, (2) W ORREE TR / /M
b —AxRMEL, L ZROBRSHEZIT-
72, MAOBIERPEETH o726, ZKkEFD
FigERE (R?) 29K & {, ZRIEOMEE A E
TH 0. PORKE/ /MED G 2 HN7ilEr 5D
FEENICH B GEIC DA, kAR ZEHRHA L 72
(Mackey and Currie, 2001). 73, A5 OHHEL,
WD ARM AR THAT A E2ZEL, il
K6 OEETHRAH L 72,

W OREEM (EEORERE - MBI - 5
TR &5 - BB L OBREHS T 572
W, AT v 7 A X558 % 47 - 72 (Sokal and
Rolf, 1995). i Cld /K O YA A BT (PAR)
EEHEOMICEERIEOMBLEH L2 L5 (&
K, RAERT—%), EWELLREOREL LT,
IR &R 2 M AR, B O SEE 2 R AR
ELTHITICBE L7, 2B, WEOSEFEOE
FE IR - RIS - IS X5 L (Table 1), 7K
A (0-1 m, 1-2 m, 2-3 m, >3 m) [ZFEATIZHE L 72, 7K
FE3m U ETIIFEHEOADPEFT L TW/znT, 2
DO NI L CTHBEO G 217572

1 R

FHEDR R TIREBHOZEEE
By T RS B R OFEEL & R O A T IR,
M & i 5 O EE (K M A & OFEEE) 12086 T
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2. WA A S OHEE & E ORI (MBUEEL - 754 TER) OB
PR SERUIA BB 2R (P<0.05).

Fig. 2. Relationships between the distance from Nakaura gate and algal

assemblage characteristics (species richness and depth limit). Solid lines

represent significant correlations (P<0.05).

TEAL L7z, @ H s\ KIS &Y 2 T % i
BEOMBIID % Y, FRISEL OS54 TR N
72 D EH DS B/ (Fig. 2).

BEORBEDZEELEE

O TEE DM R ISR RZ L > T
72 AREBIIKIEO-1m OATHEL LSNP 51T
BB EEDSEE NS 2 R D580 H L7228, KEE 1 m DL
TR S OFEEIZIL U7 B EOZLIZRED 5
NZeho7z(Fig. 3). F7z, FLEHIZKE 0-1 m DA
T, WS AR O EECRETE SR KIS 7 A )
DFRO BT, 1 m DIROKE TIEHED S & S
B\F EWE AT S EINAFLD 7z (Fig. 3).
—7, BT FEO SN2 TOKET,
PO SN IF EWEEDIRA T A EIAD RO S
7z (Fig. 3).

B, KE3ImUETEENRD b N-DIFAL
HHOATHY (Fig.3), ZOIFEAENFT T
Gracilaria vermiculophylla T2 - 72. K% 3 m LU
EBETAHERIZ, RHODDITEBERTERIEWVWK
M, BV RWERP R SN KEOEF D
A8 B 72 AOKTRIE, HHKFIEEOME 1 & 15
D 45m THhH-o7z (Fig. 1),

1B

N EEHEDEEER

Va3 HED & OFEBEIZ IS U7 B2 R E o7z
B, EHERE, S ESHLICON TR T 560
w7z (Fig. 4).

189 - ERRE & RSDEEEORR
B ORUEME (MBHEE- 94 TR (3 b1z, 1

Gy EBEEEICIL U C2ALd 2 EADSFED b, o
AL RIS (K 70%) A5 & EHEEIC X 0 B
E 7z (Table 2). IBAEEIIIE T & B W
BTHLRY, S04 T IRIZE S & B E Vb S
THEL 7 HIENDFRD S A7z (Table 2). ZALIZAFL,
BEEOWTEEOZALLEHE L ESIC L D FHH S
LEPY LN o72(0-40%). FREFHITFICES L
WG U CHBEENZL L, HEoos b CHlEE
AN B A RO S 7z (Table 2). LA L, #L
BHOZAIIES - EHEOWT UL > THHMA
AN, BEELKEI2m TOR, BHHEIZL S
THEEOZALDHH SN/ X 7 7> > 72 (Table
2).

% =

WY AR T A MEEOME & S O 5 TR,
M & DS OMEE (hiRiKM 25 OHEE) 125
UCEAL L7z, W O\ RIS S 2 T 5
BEOHEBII D7 2D, FRIZEE OS5 TREA
L R BMEIMDFRD Sz (Fig2), —f#&iz, &
O T IRITEHIRTH 0, EHEHME KB
wAD R VIKIEIE ST IRASER L 2 A 2 EHH S
T % (Middleboe and Markager, 1997; Koch, 2001;
Nielsen et al., 2002). H#EIZ BT D AFEOMER, §
b HEHEMECIKIFIT &4 TIRANE C 72 S 1E
MASEED H 722 &5 (Table 2), 4347 T FRASYGHH]
[RCTHLIEDREESNS. LoL, 5 FIRIZHE
e LHERBEBREAEL T/ 22 05 (Table 2),
A FRRIZEE IS L > THM S 00842217 Tw»
b EPIRIEEI NG, EAREIE (2006) b HIFEICE
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Fig. 3. Relationships between the distance from Nakaura gate and percent cover of green, red,
and brown algae at 0—1 m, 1-2 m, 2-3 m, and>3 m depths. Solid lines represent significant
correlations (P<0.05).
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variables (epilimnetic salinity and Secchi-depth). Solid lines represent
significant correlations (P<0.05).
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BKHE Rk P<0.001,

Table 2. Stepwise regression for algal vegetation characteristics against transparency and salinity.
Each egression coefficient is given as a standardized value. Asterisks: ***: P<0.001.

Dependent variable N Model R? F
Green algae (0-1m) 42  =0.636Sal -31.8 0.390 27.8™
Green algae (1-2m) 42  =0.602Sal -32.3 0.347 233"
Green algae (2-3m) 42  =0.386Tr + 0.332Sal - 76.1 0.282  9.25™
Red algae (0-1m) 42 NS - -
Red algae (1-2m) 42 NS - -
Red algae (2-3m) 42 NS - -
Red algae (>3m) 28 NS - -
Brown algae (0-1m) 42 NS - -
Brown algae (1-2m) 42 =0.402Tr - 25.0 0.141  7.89™
Brown algae (2-3m) 42 NS - -
Species richness 42 =0.493Tr + 0.583Sal - 6.512 0.696  49.1™
Depth limit 42 =0.569Tr + 0.497Sal — 2.097 0.681 457"

WA T IRASEAEE & 35 omE 1S U T
LIEME R L Twa, £ LT, HHENIES OB
MBS CCHETsZ s, EHEOFMED LD D
AT TR E OMBEAENZ &5, 5 OELE
HEOZLZ AL, EHED A TRZ e T
HEERL TS, CORHYEETAHE, oLy
i TRROBIRIE, EHE O6) %4 L7 M 2 B4R
ThbEEZLNS.

B, ZLOMIIIBWT, 056 TRIE
FLedE (F2 A I/ ) Gracilaria vermiculophylla) |2
Lo THEFRF ST w7z (Fig. 3). FLEHIZGE NS
FelT7q1aax) b)) rEAL, RELDORD
Ja CRSGTOIAEWREIT) TR Z L0 b,
IR OEY TELE T AEAPIACRO LN TV
(Dring, 1981; Mathieson et al., 1981). H1i#EiZ BT
[EAR DB CHLEEFDEG O 04 T IR % MEfRe L Tw
HEEZOLNDD, KR TIOLEREFIEICET S
IHIAT o Tz, #imxd T3 2 LidTE R
Wy,

AR TR AR, MR OE R 2 AR %
RIIHEMETH 5. HEBEOEESHRMEIE (1) KER
JEE, WIROPEICRESI NS WE - LR,
(2) A BZEM 2 R FHFOMAER I L 2 E%E, (3)
T= IV DORESNTRFESNLEWZRIZ &) MR
SN T3 (Benedetti-Cecchi, 2000; B H (T 7>, 2001;

Miyamoto and Noda, 2004). AWf7ei3tE 5 & B E
DEBOHRZFM L7275, ZD2O0FEKIZL Yl
B2 ZE R O#) 70% A5HIH & 7z (R*=0696, Table
2). F7z, #al (1978) & 1970 AERDHEIZ BN T
FIRFEBE DM@, 3 7b b iEEO BRI S -
& (BOD) L AREZMBEAZ LT L2 /ML T
W5 E51Z, Bl (1978) ois & b LS L5
HWEPHBOZEHERD EOREZHHTE 2%
HeE L7z, #0 60% & 5 S 7z (RP=0565). =
NOHO UL, Wy EEWIENE I, HlEIIBWT
B ORI DO WA R A EA MY L CHEERE
HThbHIERRBETHHDTH A,

Do X5, EHO5 A TIRE MBERILE D
2, 5 EEEORWEETIZH S LATRIE S
n7z. TNHEGOBMEMEIZED S OHEEIZIS UT
ZAL$ A Z L dHROEY) THS. LarL, b
B EMERZ EANTERELRENEEZ BN
LG EBEWHEIZBWT, WS OBEIZIN D%
DO LENT-DITEHEDOARTH -7z, L7zdi-
T, SHOPHEIZB VT, SWHEIBHEIN
Y44 TR & MBAE S D 2228 B (g7 & O IR BE
W2 U728 8) AT L CEELRZE T R L
TWhrLDEEZLNS.

Y R WER T B A JHAE (RIS - FUBEH - 1B
) OMBE DL, QS ESD LT EARIC R B ER
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Fig. 5. Schematic representation of horizontal and vertical distribution of macroalgal assemblages.

SRR B 7z (Fig. 1), didiAKM2» 548 7km £ To
HoRTIIARERAE - AL - WO THEKT S
A3, 9 Tkm D E OIS CIXEHEENILEZHEL, S5
(29 11 km DL E KIS CIIATEED Aok ko
72 HEIZBUT AUEEM O ERA R, ThbbiEY
e RERCS 2 RS OMEAR AN D S OFEEIC IS U T
LL, FFECHBERAED OHE D 512847 <
7% HAEE, 1970 SER Oz k5 & L 72 J6AThiE SR
WBWTHROLNTEY, TOZMERE BT
TR E LTS EHEHEDPZET LTS (B,
1978). 7z, Fkill (1978) A3FLHY L 72 3 AH o 22 [H]
ZEIL, RO R EMRA—HL T2,

Lo L, &oEEOWBEEORMARIL, HE)
EEWEIZ L o TR SN2 &AW 7% 75> 72 (Table
2), TOZ LI, FMWEOVEEDIE G & FEHEELL
NORBFER DB LR ZITTWD I E2REL
TWa, TO&) REEENE LCRR, KEOM
K, B EsiEE L OREBMOZER K2
B 3251 T 5 11 5 (Lubchenco, 1986; Noda et al., 2003;
Miyamoto and Noda, 2004). 7272 L, S H®OH T
SREOREIZEZHY. LvHynd, SHOHE

Tl EORENE, b LAIATEREL->TE
D, MEREONENTREENPSTH D, S5, KK
DREL/NS W EPIRIEEIN TS (EFA, KA
KF—%). LIzhoT, BENLZ2ODEYRYE
K (B & 5 BE - i o221 2 K2 55) 23
BEOHFEOEMEREEAT L TnEboL
FEREING., L2L, RIETEINSDZER D
BRI L T WO kRmE T T IETa %
V. COEORHIISHBOETH B

ARWFFRIZE Y, S HORMEIIBIT 5N REEEDZE
MBS o7z, E2 o 72RO
(X 1970 4R & ARk, W 50 S0 5 13 EHHR A E
W D A TIREL b ) bDTH - 7.
L7235 C, YO Z2 M2 FI3 MK T A O i\ 52
TiZhrEZOLN, 52, 2O EIEHHEIZE
AR RMENTHE EEZLND. KEIZ, K
WIFE T O 22 7% o 72 RIS O KT - BEE %
Gy A TE 2 IR L7z (Fig. 5). 4 H O
B BlEEEO A E A HET 5 L To—E %
MUTFENTH 5.
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Lake floor images in the central part of Lake Nakaumi (part 1)
- wind speed impacts on bottom water motion

Ritsuo Nomura', Koji Seto®, Yuzuru Horie® and Hiroyuki Takata’

Abstract: A long-term monitoring waterproof camera was installed on the bottom of Lake
Nakaumi at a depth of 6.5 m, in order to observe bottom water movements and the ecology
of brackish organisms. Over a six day period, Nov. 4-Nov. 9 2006, brackish water dynamics
changed from stable to unstable conditions. Under the prior stable conditions, the sediment
surface was covered with a bacterial mat. Strong winds, over 15 m/s, mixed upper and bottom
water masses and the halocline disappeared for a short time in the middle of this period.

We show that winnowing of bottom sediments occurs at wind speeds greater than 10 m/s at
this location; a small piece of bacterial mat was stripped off from the bottom sediment. When
wind speed increased to greater than 12—13 m/s, bottom water turbulence was increased, with
larger pieces of bacterial mat and sediment particles several centimeters in diamerter being
resuspended. Water clarity decreased at this time. The bacterial mat was completely stripped
off the sediment surface when wind speed exceeded 16 m/s. Suspended sediment caused water
clarity to go to zero at this time.

Fish appeared in bottom waters soon after the wind-driven disruption of stratified water
conditions, suggesting that oxygen-rich upper water were well mixed into oxygen-poor bottom
water.

Key words: waterproof camera, long-term monitoring, bottom water, winnowing, wind speed
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Fig. 1. a. Waterproof camera without a photocatalysis. Housing window was covered with attached organisms and clay minerals

after about one month in bottom water. b. Replacement waterproof camera with a photocatalysis for a long-term monitoring of

water environment.
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Fig. 3. Time-series changes of wind speed. Data from
Izumo River Office.
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Fig. 5. Lske Nakaumi dissolved oxygen content. Data from
Izumo River Office.
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Fig. 4. Water level at Sakai tidal observatory and Nakaumi
observatory in the central part of the lake. Water level
difference between Sakai and Nakaumi is indicated in the
lower half, with flow direction. 1 indicating southern flow,

} indicating northern flow. Data from Izumo River Office.
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[EBko7ua7 ¢ v] REWESVELS 11 H S
HoFgid e 11HTHPS 8 HIZHh U THERBIIZ A
Hb (X 7a).

UKEKOEE] B E W EELD 11 A5 HOTF
B2 SFRICHTT, /2 11HTHD®9:00~15:
00 12T THALNS. 11 HTHOEWEEIX, HS
IJEEIZBEE LT 525 11 H 5 HO®E, Ja
WS RGERICASND Z s, MIZ X 5%
BLIZFRL>TWS (X 7b).

EL kR D S5 ATRR - KE

Z T, A Lok omga 1R & 15
SN TVDLEAR - KEHE & HEHE 1T > TH
72\,

O RE RN £ > THEEL 2T A Z LX)
PRI N TWAS . Kondo et al. (1990) (X5 JHE 2 &
b7 o TREYOWINAHEZ 5 2 L 238 L, %%
WEO PO & AR O S E TR % BE ST
W5, B (1997) 355 E R To Bl - dg o
BEVERETEKDEWENVEHEI R L L%
WiELCTwb, BA - T (2004) 1%, WEOHERE
WHICEBET B AL F XY N AOF LR A T b
WZEE RO o722 Exdis L, FEYORILLET
1210 m/s &3 WS CH RSB Rl 2T Cw - 2
EERRLI BGEDTRE D 2 L2 X o THEHEREY

DOIRBLATI AR ATFHEY) & PLEE HAEHLE 72 5> T\
%. Godo et al. (2001) %, JEGE - JEAIC X 5 =)
HDOKDTENDOZEALEBEL AL NI LTS, Dk
D XD D SH S AT & R R B
L, #KROACFENHE-EIE ) TR, EBRIZES
CTOEREREGRELZHERII > TnbH LW 5,
11 H7HD 10 m/s % #d RO RZIE, KE D
S L C ERAKE mEKDOIRED 3 B fZICEB &
72 (0~1H—3~4 1), ZoOM, TREERBKED
RBEFREI > Twhhozh, KBAKIIHEISLL,
A S E FIFCw5 (H2b-32). 20729, Gk
EHEL TN T 7y hOFEESL LD
HEA T (M 2b-33). JAGEDS 12~13m/s Z B2 5
EEDIIELL D, NrTUTYy hOREED S
SIZHEITL TV (XM 2b-34). Tl F72, THE-
KA E W - FEKREDRAITREZ > Twiw, £
LT, A2 15 m/s #iB 2 C 2 BRI - KkE
KE- FEKEDREDIRT 572 (T~8 F—>9~10
), JRGEAS 13~17 m/s 1272 % &, WIETORIE
WML, MKRBOEE FIFRRED 2~3 em FEED
EIRMERY OBV EHN ) I > T ([X8).
L72h3o T, O &) REGEDFAE L7286, g
DERMITEIEE LRI LEZE®RL TS, &
DZEEFINTTIT<y MPEEICHEEL TWEH S
EMDLHETE XS (X 2b-39).

—7, EROLEIIREDICEATH L) TH



24 SPAPEER - W - JEVL AR - SHIRAT

11/07/08:00708:05

8. FRFIE L 72 EHERE M /N (14 2b-35 i 5
FE) . 27— IR 6 cm.

Fig. 8. Sediment particles resuspended in bottom water.
Modified from Figure 2b-35.

H. JBED 17T m/s iR KETAHT 7 XA xfElmd
% & 13 m/s DJEGED B - T HEDORETHSH HIT
XLIREBICARY, FMHEoMEKIBIZTEZS (W
2b-38). L2 L, $R5CBAFERE ORETERIZERE
I LMk L T b, iU X o> TEBOBED K
RANERE E N D &, EOBE KD IHER I N D
BB ELMGENOERINS.
CDXHIZ, AU X o THIEOWHERY - KE BN
WRELSEELZITHI ENFEIFEI NI VWR B,
LaL, U X BB LI BRI L %) OfF
LR SN/ 11 HSHE4ERAS®EDIZ LD
JERBAIL 8 B 5 12 BRIC T THELCH Y GBI
10 mg/1 F21E), #KOIREL & CBIET 52 25T
XWIEIETho72 (M 2b-35). 12805 1480 2
B ORI O ITHEHEIN TS, 2O L)%
W0IX, OB LIS PRI S PRI T
BHETLHIENEC, HBIIBEINTVWD, HE
BICIRZ D 2L DTELMAKRDZ OB Y, WvlE
FICHEBRBE NS Z 17 < ([K4), a2 il
ML TWB DTV, 27 ) M7 R A
BLTWALDEEZ NS,

& & )

HE ORI R TE L - RIIELI KR A 2 12
£ T 2006 4F 11 H FAJIZF8A: L 7250 A O BE 0 i JEE
DOEEZHSPICT A ENTE L, 72, 55K
HoBW7T— 4 LB 2 2 T, LEAD»S
JRJEIRDEAL DT & 2 OBEYEEDNIK D A FERA~NG-
RBRBIIOVWTHFEET LI LS TE&. 22T
B & 2002 L 72K id, DVD CTRAS$ % 2 A5 T
5. F72, WMEDOAF v 7 a3 v M, http/iwww.
ipc.shimane-u.ac. jp/earth/ TH &% Z EDITX 5.

il 2

K X T DB 7z 1) E 28w HME THFER
AT SRR C T D 2 Wiz 72nTng, KERE
RO EELFRREICEC 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.

W4 Bl B R, Mk B TEEED R B,
I AR, 1992, SKaE M - il DK HEBNIZH- R 5
B MR OFEE - (ZD 2) 1982~1991 FFDOKE
ZEyE /R S5 WT- . e Isiige (BARSE), 8:
69-86.

WA - BB W (B5), 2003, MEEMEED
N, L3EFAS, Hut 308 pp.

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.

PP - MR, 2004, HILHOFEIRD S A7z
2003 EFEF O RIS O O L. LAGUNA
(kIR ZE), 11: 125-130.

BLHEGR, 1997, (5K BT HKMORE) & RE
WAL, {RRHEERTZE, 35 (1):5-13.



LAGUNA (GE/48F2e) 14, 25~31 B (2007 4F 12 A)
LAGUNA 14, p.25-31 (2007)

SRR R &R B RAKIFICH T
W TS0 NoREINZ - O EM & FEE

FEARFEH ' - A LT

Comparison of phytoplankton biomass above a rivermouth barrage
and in a freshwater reservoir, upper Isahaya Bay.

Yoshikuni Hodoki', Tetuo Murakami?

Abstract: We compared seasonal and spatial variations in phytoplankton biomass between
a location upstream of a rivermouth barrage in the Tone River and a freshwater reservoir in
Isahaya Bay in order to examine phytoplankton growth in areas affected by dam emplacement.
Simple linear regression analyses were conducted between water renewal rates and
phytoplankton biomass (chlorophyll a concentration). Significant negative correlations were
found just upstream of a rivermouth barrage in the Tone River and in the riverine zone of a
freshwater reservoir in Isahaya Bay from spring to summer. However, no significant correlation
existed between water renewal rate and phytoplankton biomass in the reservoir itself, which
suggests that other environmental factors affect phytoplankton biomass at this location. Growth
of the phytopkankton community increases the organic matter load to coastal areas, and an
estimated 24 9% of the organic carbon load into Isahaya Bay was derived from autochthonous
production in the Isahaya Bay reservoir.

Key words: dam, phytopkankton, reclamation work, rivermouth barrage, water renewal rate
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Fig. 1. Location of the rivermouth barrage in the Tone River (A) and the freshwater reservoir in the

Isahaya reclamation project area (B).
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Fig. 2. Seasonal variation in chlorophyll a concentration (A) and water renewal rate (B) just upstream of the Tone River barrage.
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Fig. 3. Seasonal variation in chlorophyll a concentration (A, B) , chlorinity (C) and water renewal rate (D) at stations P1

and B1, Isahaya Bay reservoir.
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A
Rising water level events in the Ohashi River, Shimane Prefecture.

Kengo Kurata'

Abstract: Several periods of water level rise in the Ohashi River, Shimane Prefecture were
studied. Either flood in the Hii River or high water levels in Lake Nakaumi have caused water
level rise in Lake Shinji and the Ohashi River. Current velocity in the Ohashi River can be
estimated from differences in water level between the Matsue and Yahata observatory stations
under normal flow conditions, but this technique is difficult to apply during flood events.
During flood events, the slope from Yada to Yahata was much larger than that from Matsue
to Yada, indicating that the downstream section of the Ohashi River was restricting river
flow under flood conditions. Comparison of different flood events in the past showed that the
relationship between rainfall amount and flow rate in the Hii River is highly variable. Future
investigation is needed to elucidate the hydrographic relationship between flow in the Ohashi
River, and upstream phenomena, water level rise in Lake Shinji, flood in the Hii River, and

various patterns of precipitation.

Key words: flood, Hii River, Lake Shinji, rainfall amount, flow rate
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Fig. 7. Rainfall amount, water level and current velocity in October 18 to 27, 2004.
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Table 1. Comparisons of rainfall amount, flow rate and water level.
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Land cover classification of the Matsue and Izumo areas with Landsat-5 TM data

Shingo Nonohara', Toshiaki Kozu®, Toyoshi Shimomai’, and Yuji Sakuno®

Abstract: Land cover type is mapped in the Matsue and Izumo areas using Landsat-5
Thematic Mapper (TM) data from 1985 to 2000 to study the long-term change in land cover
in this region. For the classification, land cover is divided into 6 classes, i.e. urban area,
forest, rice field, vegetable field, water, and “others”. The digital number (DN) output of the
Landsat-5 TM is used to make a maximum likelihood estimation of the class for each location.
A land utilization map produced from an in-situ survey in this area is used for ground truth
to obtain the probability density function of the 6 classes and to evaluate the classification
accuracy. After an examination of band combination significant for the classification, either 6
bands or 5 bands (the same as the 6 bands but excluding the green band), ranging from 0.45 to
2.35 um, are used for the classification. The accuracy of the classification is evaluated against
the ground truth data in the Matsue City area. The accuracy is higher than 60% for urban,
forest, rice field and water ; the accuracy for vegetable field and “others” falls below 60% . The
best accuracy (higher than 90% ) is obtained for the water area classification. Complicated
spectral reflectance characteristics and complex spatial distribution of the vegetable field and
“others” classes may be the cause of the degraded accuracy. From the long-term land cover
change analysis a significant increase of urban area is clearly detected.

Key words: Land cover, classification, Landsat-5 TM
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# 1. Landsat-5 TM O F 55470
Table 1. Major engineering parameters of Landsat-5 TM.

Sensor specification Wavelength [pm] Band
Landsat-5/TM 0.45-0.52 Blue 1
(Sun-synchronous, o 55 "6 60 Green 2
Altitude: 705km
Inclination:9g> | 0-63-0.69 Red 3
Recurrence: 16 days | 0.76-0.90 Near IR 4
Spatial resolution:30 | 1.55-1.75 SW IR 5
m, 120 m(band6) [104-125 Thermal IR 6
Swath width:
185Kkm) 2.08-235 SWIR 7
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Fig. 1. Ground-truth data used for extracting training area for land cover classification from Landsat-5 TM data.
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Table 2. Correspondence between categories in ground
truth data and for satellite classification.
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B
208 JH
IIES
Forest ik
H Rice
field i
JH
Vegetable JH
field
7K I8k
Water K
Z Ofthod H IR
Z Dt NN TS MR
Others INFEZE
DL D 2= H1

SHEIEE RO B I2H 7o T, E IO+ i
RO & 8T — N e oxtsskE (E ek,
2007), EA)I(2001), B & O EREAST R EE &
DR N WA HBRKESZEZ I L S 512,
Landsat-5 TM O3 fi#fE (30 m) 2 Z[E L, 7FEIHET
HoHEEDND 6HEOHBEZRELZ., /2, TM
Lo THELNLTFT—21E, ERlomE 12X ) 5
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Fig. 2. Ground-truth data used for evaluation of classification accuracy. (a) Original data, (b)
After geometrical correction. Categories are changed to those for satellite classification.
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Fig. 3. Examples of DN correlation for different bands. (a)
Water (bright) and Others (bright). (b) Forest (bright)
and vegetable field (bright).
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Table 3. Band combination significant for satellite classification obtained from correlation analysis
between DN of different bands.

2000/05/04 Urban || Urban | Forest | Forest | Rice F. | Rice F. | Veg. F. | Veg. F. | Water | Water | Others | Others
(Dark) ||(Bright) | (Dark) |(Bright)| (Dark) | (Bright) | (Dark) | (Bright)| (Dark) | (Bright)| (Dark) | (Bright)

Urban 135 123 | 134

(Dark) - 7 147 57 5,7 4 4 457 5.7 5 5
Urban 135 | 134 1231123
(Bright) i 7 7 | o7 4 a5z |as7 | ° >
Forest 123 1123

- - - 13 4 45 45 45

(Dark) 5,7 57
Forest 123 | 1,23
(Bright) 45 345 4 14 45 45 57 57
Rice F. 345 | 345
(Dark) 45 45 345 45 7 7
Rice F. 45 | 45 | 345|345 | 57 | 57
(Bright) ) ) W iy ) )
Veg. F. 123 | 1,23
(Dark) 451 4 | 57 | 57
Veg. F.
(Bright) 57 45 35,7 | 35,7
Water 123 | 123
(Dark) 457 | 457
Water 123 | 1,23
(Bright) 457 | 45,7
Others

(Dark)

Others
(Bright)
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(a) N> K 1,2,3,4,5,7, (b) /N> F1,3,4,5,7, (c) /3> F1,2,3,7.

Table 4. Misclassification matrices from pixel-by-pixel comparison with ground truth data

around Matsue City.

(a) Bands 1, 2,3,4,5,7. (b) Bands 1, 3,4, 5,7. (¢c) Bands 1, 2, 3, 7.

(@
2000/05/04 Classification result
Bands 1,2,3,457 Urban Forest RiceF. Veg.F. Water Others Total
Urban 81.6 1.9 46 1.6 01 102 100
Forest 124 632 5.8 32 05 15 100
GTrSL:Jt?]d Rice F. 18 16 666 4 04 94 100
Data _ Ve9-F. 41 93 112 9.8 01 286 100
Water 36 05 32 01 919 06 100
Others 52.9 9.2 45 5 0 284 100
Unit: %
(b)
2000/05/04 Classification result
Bands1,3,457  Urban Forest RiceF. Veg.F. Water Others Total
Urban 82.2 2 45 1.6 0.1 9.6 100
Forest 136 64 5.4 32 05 134 100
GT”;:‘;O' Rice F. 178 17 67 39 04 92 100
Data __Ve9-F. 42.2 95 104 102 01 276 100
Water 39 0.6 29 02 919 06 100
Others 53 9.2 45 5.1 0 281 100
Unit: %
(©)
2000/05/04 Classification result
Bands 1,2,3,7 Urban Forest RiceF. Veg.F. Water Others Total
Urban 80.6 2.1 48 8.4 0.2 39 100
Forest 131 392 38 399 0.7 33 100
GTrSl:Jtrr]]d Rice F. 192 12 657 9 16 34 100
Data __Ved-F. 50.5 6.8 15 191 0.1 8.4 100
Water 25 05 23 2 925 0.2 100
Others 56.8 4.4 44 152 01 192 100
Unit: %
UTFoRickoThkodsns. FOIFERBE R RERELRT. £6 LD
%i@ﬂ%fgzii . @) *%ff“z&wké\*ﬁf%ﬁaﬂ B2o/z0id/Ny F 2%[%
m i Wz 58 FOMEDLETH - 7. Ny R
1, 3, 4,5 7z CHHENER Lf_—%ﬂiﬂt%
GO =%Z n(i) e AT
REL N=n() (5) RET LR
i=1
CZT, m cié}iﬁlﬁi L cy | B ERFE 0 £ 1985455 H 2 H, 199244 F 28 H, 199545 H
HEER), n ()i FHONEHEBOWER TH 5. 23 H, 1998 4E5 F 6 H, 20004E5 H4 HO TM 7 —
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Table 5. Classification accuracy at test areas selected for evaluating classification accuracy of vegetable field.

2000/05/04

Classification accuracy

Urban Forest RiceF. Veg.F. Water Others Total

“g - Bands 12,3457 00 5.2 0.0 93.5 0.0 1.3 100.0
% 'i Bands 1,3,4,5,7 0.0 3.9 0.0 94.8 0.0 1.3 100.0
E = Bands 1,2,3,7 3.9 1.3 13 93.5 0.0 0.0 100.0
Unit: %

6. 30Dy FHADEIIBIT 2 FEHRHBER K
EHAEE

Table 6. Average and overall accuracies for three types of
band combinations.

Band combination Average Overall
accuracy  accuracy
Bands 1,2,3,4,5,7  56.9% 74.6%
Bands 1,3,4,5,7 57.2% 74.9%
Bands 1,2,3,7 52.7% 72.0%
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(a) May 2, 1985

4. THWPESEE RO, (a) 198545 H 2 H. (b) 200045 H 4 H.
Fig. 4. Example of land cover classification. (a) May 2, 1985. (b) May 4, 2000.
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0.8%
19924F & 42.1% I 18.3% 16.7%
2.3%
19984F. [EEALZ 43.0% . 18.8% 10.9%
6.8%
20004F 10.1%
_35%
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

5. 1985 4E7A> 5 2000 4F (2 AT T O &5 HHIE H HI G 0 ZAL.
Fig. 5. Trend of land cover percentage of 6 categories from 1985 to 2000.
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Estimation of Turbidity in Lakes Shinji and Nakaumi from MODIS

Shuichiro Yamamoto', Toshiaki Kozu?, Toyoshi Shimomai'
Shingo Nonohara® and Yuji Sakuno®

Abstract: MODIS is a medium-resolution satellite imaging sensor that has a observation
interval of once or twice a day, although the spatial resolution is marginal (250 m). Because
of the high observation frequency, it should be suitable for operational monitoring of water
quality of Lakes Shinji and Nakaumi. A preliminary study was undertaken to test the utility of
MODIS channels 1 and 2 (red and near-IR bands) for turbidity mapping. Two test data sets,
May 2 2002 and August 23 2003, are used for this study. Data from a high spatial resolution
satellite sensor ASTER are also used for comparison. For May 2 2002, turbidity is thought
to be dominated by inorganic materials and MODIS Band 1 (red) appears to produce a
reasonable turbidity map. On the other hand, on August 23 2003, both organic and inorganic
materials contributed to total turbidity. This caused significant differences in turbidity maps
created from MODIS Band 1, MODIS Band 2, and ASTER Band 1 (green). Therefore we
suggest that combined use of MODIS Bands 1 and 2 may produce more reliable turbidity
estimates. Further information may be available from MODIS Band 4 (green) although this
channel has a coarser resolution of 500 m.

Key words: MODIS, ASTER, coastal lagoon, turbidity
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# 1. MODIS $ X U ASTER 747
Table 1. Major parameters of MODIS and ASTER.

Sensor Band Wave length (um) |Spatial Resolution | Swath width
1 Red 0.62~0.67

MODIS 250m 2330 km
2 Near IR 0.841~0.876
1 Green 0.52~0.60
2 Red 0.63~0.69

ASTER 15m 60 km
3N Near IR 0.78~0.86
3B Near IR 0.78~0.86

SHOCTL, HEIZ 2002 4E 5 F 2 H & 2003 45 8 H
23 HOZHBEIZOWT OB R T L0 5.
o HFRMIE, ASTER k[IF|E# 5 MODIS L 1) &
EOREEDOFE Lo THOEI S TWwWAb 72
%, ASTER J 0 MODIS 7 & 15 & 17 58 18 £ 45 Afi
MaRL, TOMERLHELTERT 5.

2. BT -2 RUBEHTE

21 @ET-—4

MODIS & f# & Terra & ff %2 Aqua ® — D |25 #k
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RN FOREHEBNT A2 L8 TE5E. £/,
MODIS O 4o —21%, BUAEE A1 H 1~2 [1]
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MODIS @ Band 1 & Band 2 ® 3450122 W TR 1.
MODIS @ Z 15 O i TlL 225 fEBEAY 250m T
HY, MOPEEFTIZ500m~1km &> TWn5b,
ASTER &7 2 Terra |25 S 1172 15 m~90 m D43
fREEZ FFOF v Th L. BHEI 16 HD 72
&, MODIS & ¥ L 72556 1255 RE 1 5 A3 LD
BREE I, F 72T ICERT L 72 ASTER @ 15 m 43
fRBEDFETC A 2 1 IIRT .

AIF72ClE, MODIS & ASTER &\ 9 DD+~
F O - TR OE T — 5 2 v .
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Fig. 1. Location of in-situ observation points.
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(a) 2002 4£ 5 H 2 H 11:06 (JST)

(b) 2003 4 8 H 23 H 11:02 (JST)
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Table 2. In-situ turbidity and wind data obtained at operational stations. (a) 11:06 a.m. 2 May, 2002 (b) 11:02 a.m. 23 August, 2003.

(@)
Center of Lake Shinji Center of Lake Nakaumi Bay of Yonago
Wind Turbidity [mg/l] Wind Turbidity [mg/1] Turbidity [mg/1]
.. velocity .. velocity
direction [mis] Surface layer Bottom layer|direction [mis] Surface layer Bottom layer|Surface layer Bottom layer|
2002/5/2 10:00 90 11.3 12 24 12
2002/5/2 11:00 90 11.4 12 28 90 11.2 8 6 18
2002/5/2 12:00 90 9.5 12 32 68 114 8 6 23
(b)
Center of Lake Shinji Center of Lake Nakaumi Bay of Yonago
Wind Turbidity [mg/l] Wind Turbidity [mg/l] Turbidity [mg/1]
. velocity . velocity
direction mis] Surface layer Bottom layer|direction mis] Surface layer Bottom layer|Surface layer Bottom layer
2003/8/23 09:00 | 248 9.3 8 13 225 3.0 4 91 6 8
2003/8/23 10:00 | 270 10.8 8 13 248 8.1 4 129 6 10
2003/8/23 11:00 | 270 11.2 7 16 270 9.5 4 129 6 8
2003/8/23 12:00 | 248 12.8 10 18 270 10.1 4 129 12 12
2003/8/2313:00 | 270 131 15 24 270 11.8 6 129 6 12
2003/8/23 14:00 | 270 12.7 20 24 270 11.2 6 190 6 8

WEOHBUZFSAICE VAT . UTIZET VA LR
7.
Turbidity = a X DN + f3 (1)
22T, a, BIEEUEGITIZL > THLNL EE
ThAh. DN, o9 roEoibT 1Y% VE
ThAb.

Heg AR L7287 — & 1%, ElZEA
AT & 7 — (N35°26° 507, E132°57 457),
HEH G 7 7 — (N35°27° 487, E133°11738”7), K1
&% 7 — (N35°25' 517, E133°18' 127) CEIlI S 7z
HEOEHET—¥ /. 72 MODIS ¥— % &
BATHIEEEA G S 72 b D% T, B0
LB 72 #E D DN % Fiv /2. ASTER 57— %
1Z Ground Control Point (GCP) |2 X % #&/if 4 1F AWLFR
iz, BB &SI T 72 W3 O DN % H v
7. 22T, DNIIfr@ERERER Y v/ 4 X7
EDBREFRRT H 720123 X3 E 7 VD FIE DN
% w7z (FE¥F, 2000).

1) MODIS IC& 2 BEHTE

MODIS (LT - T ARYHFAZ BT 2 Rt P iy
(Band 1) & R4 M R (Band 2) @ 2 23 > FSELHI
WHEZR 720, TNZFNONY FlIZonwTHER 21
5.

2002 455 H 2 HIZ MODIS 12 & - TEIHl s 72 %
/N2 Ko DN & SUGERIEEOBRZ X 2 12/R7.

KIZ, BN FOEEHRENZ RS

Tur,, = 1.98 X DN,,— 4.53 (R = 0.80)

B B (2)
Tur,, = 2.00 X DN,,— 3.12 (R = 0.92)

Z 2T Tury,, Tury, \3HEEFE, DN 1ZK/80 D
DN CTh 4. JRf/Ny FEFRIN Y Ra gL 72
BN Y ROF BB E - 72 F723
EROBEE I/ X > TE SN EET —
Y axHvs, R3CHMEBIEE LR L, K3 IH
OB BE E HE B E O RfRZ 7R3, 200245 H 2
H U EEHE 2l & AN BLIE I R WAHBE 23 A 6 L
7z.

A2 L C 2003 4F 8 J 23 H|Z MODIS |2 & - T
B S N7-%/32 Koo DN & B ENE EE & o B4R
AR, T2, KNV FOBEHEERIZUT
D) TH 5.

Turyy, = 1.00 X DN,,,+ 0.00 (R = 0.64)

_ B (3)
Tur,, = 0.425 X DN,,+ 2.86 (R = 0.48)
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3. IinBEEE 7 — 2 (2002455 A2 H)
Table 3. In-situ turbidity data obtained from ship measurements. (2 May 2002).

Observation Point Latitude/Longitude Observation time (JST) [Turbidity [mg/I]
Al N35° 30'29” E133° 12'33” 8:50 26
A2 N35° 29'30” E133° 12'17” 9:10 8
A3 N35° 29'11” E133° 13'01” 10:15 8
*Ad N35° 27'46” E133° 11'32” 9:35 9

Table 4. In-situ turbidity data obtained from ship measurements. (23 August 2003).

*ALVEHPHENO & AEIER CALE O 72X 1 TIEE g

*Location of A4 is omitted in Fig. 1, because it is close to that of

Nakaumi tower observatory.

F4 INERIREREE T — % (2003 4£ 8 B 23 H)

Observation Point Latitude/Longitude Observation time (JST) [Turbidity [FTU]
Bl N35° 30'21” E133° 09'02” 10:31 6
B2 N35° 28'20” E133° 09'12” 11:05 8
B3 N35° 27'31” E133° 09'08” 11:16 7
*B4 N35° 27'47” E133° 11'31” 11:50 9

*BA R L OB & 1FIEE UL E O 72D 1 TIEEms

*Location of B4 is omitted in Fig. 1, because it is close to that of
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Fig. 2. Relationship between MODIS DN and In-situ
(tower) turbidity. (2 May, 2002) . Heavy solid line: Linear
regression of turbidity to Band 1 DN. Light solid line:
Linear regression of turbidity to Band 2 DN.
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Fig. 3. Relationship between turbidity estimated from
equation (2) , and In-situ (ship) turbidity. Solid line
shows 1:1 correspondence line.
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Fig. 4. Relationship between MODIS DN and In-situ
(tower) turbidity. (23 August, 2003).

Tur,, = 0.340 X DN,,+ 5.56 (R =0.92)
Tur,, = 0.274 X DN,,— 7.50 (R =0.92) (4)
Tur,; = 0.484 X DN,,+ 3.08 (R =0.75)
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Tur,, = 0.646 X DN,,— 0.0257 (R = 0.98)
Tur,, = 0.498 X DN,,— 1.64 (R = 0.98) (5)
Tur,; = 0.0908 X DN+ 4.34 (R = 0.23)
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Fig. 5. Relationship between turbidity estimated from
equation (3), and In-situ (ship) turbidity. Solid line shows
1:1 correspondence line.

|2 S2E - AR MODIS /3 > R 2 GEFAM GRS 7
5OMEERFEERY. T2, X 10 (a), (b) |2 ASTER
DNV R 2 GREaEER) O OMEREEZRT. 2
Z T ASTER % HHE%E L 7298 1% 934 X 12 MODIS 2> 5
HEEL 72D D LA AT 72012, BRI FREE
% MODIS O F Tk & L7z, 72, ASTER ®
Ny R Gk ER) LNy F2 GRagER) 21
TN HHEONTHEE/HRE B L2 &, S
BEAFEBLL T 5728, &2 TIEASTER DN K2
POFONDHEE[ERERT. TLKPIIBWTAR
7 MVIZEREZR L, BEIZESE AR, Tzl
SEXE Lo - P HE L 5 T — TR 1L BRICERE S R
YAl A AR

BU8 LD, SEMIvEM, T CEESENC
EAbAL. T 20024 4 H 30 01226 mm, 5
H 1 HIZ 7 mm OFENAYEIE S T8 0 2EF)1 Eii
B L OKEN DS LWHTEAAA T 5 720 D522
EEZONDL. FLEELBEEL D ) EEDS
HDEPSTHNEL D LB L TwBE T LD
Zz oMb (e EI3A, 2005).

JKIZ, MODIS % 515 & /- HEEf5F & ASTER 7»
LEFONMEEM AT LTS, K8 K10 %1k
BL-E &, HEEEIERNICEDLTWALZ L
Abb. ik ) MODIS & ASTER &\ 57 4
LU B HEERROHEIZFE L TWana &



62 HIATE —BF - AR - MRS - H A EME - /RG]

20
18 .
16 .
.
= 14 .
> 4
E 12 m .
é .
g
2 8 |
E K4
Z 6 L ¢ Bandl
R . MW Band?2
5 L ‘ A Band3
0
0 20 40 60 80 100
DN of ASTER

[X 6. ASTER ? DN & 8581l FE DRI £7 (2002 4F: 5
A2H). ERIBEONY K1 2500YR, HHRIE
BWEO/NY R 255 O, $HHIZEEED /N R 3 7»
5 O [l

Fig. 6. Relationship between ASTER DN and In-situ
(tower) turbidity. (2 May, 2002). Solid line: Linear
regression of turbidity to Band 1 DN. Dot-line: Linear
regression of turbidity to Band 2 DN. Dot-dash-line: Linear
regression of turbidity to Band 3 DN.
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Fig. 7. Relationship between ASTER DN and In-situ
(tower) turbidity (23 August, 2003). Solid line: Linear
regression of turbidity to Band 1 DN. Dot-line: Linear
regression of turbidity to Band 2 DN. Dot-dash-line: Linear
regression of turbidity to Band 3 DN.
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8. MODIS /N> K 1 (/N> F) OHEEBEESATK (200245 A2 H).
Fig. 8. Turbidity map obtained from MODIS Band 1 (Red) (2 May, 2002). (a) Lake Shinji (b) Lake Nakaumi.

O, TWPHWALAA TV ST IIRON W, F72
SRS EEIZ 2002 4E 5 H 2 HD 1/3 BREEIC 2 5
TWw5h, 11 ® MODIS /N> F 1 5 5 OHEERE H
£ 13 @ ASTER /N> R 1 55 OEERE % Hli 4
%. ASTER 76 OHEEARERICB T, 5= THEME
ENC DI EGILEE & FEMIC X 228 Th D, X 11
EX 13 % L L 72 A IS O HILE O
DAZ2F T, ASTER THEE L 7-/® FEMHIZ 4mg/1 20 5
6mg/l1 &R RE L o TWAHDIZHF L, MODIS 725
HesE L 728 BEAE 1T 4mg/1 2 5 3~4mg/1 & LK<

(a) Sl (b) i

o TWLIENbY2L, T, 3.1E THX7

IS, REFRD T HAFEDBE DB L Tk
Ezobnsb, oFh, ZOHIWIHEIAH, #AiH LKW
bEMI SN TELT, WHYOKKRE LT, EYnysk
W) I 7 2 LS T\ A 72912, MODIS
DO WPE R O TITEYN R E Y OLLEHZ 5
CEMWTERhoWREENREZ NS, /2508
HZOWTH, W RE ) DRI EE L Tn»
L7202 11 £} 13 TEEMZEVS 2L E 2
bhd. T, REXBIZBWTK 13 THEMED



64 HIATE — R - s - MRS - H A EME - /RG]

(a)

(b)

9. MODIS /3> F 2 GEFRIN Y F) OHEEHESARIX (200245 A 2 H). (a) FEH

ECHEE SN TV DA, Rl EFOHER &
L CARERIBEARTHEMICKRE EFN DT84
W 7208 ) ORFEIZEN D 5 7208 BIEAHTH
D, ZOEDOFERIZOVWTIZEICHFTE2ET 5.
KIZ, MODIS DN R 2 DHEERERIZONVTE 2
H. 823 HIES A2 HIZKN, EMAIZ MODIS
/N F 1% ASTER 205 O R L ML T 5
EEZOLNLD, EEMNIEIZELR L. 2, 3.1
i VEaRyNEEIX 7007 1V a DEE L ZIFIC
Wz BB X OIEAEWE ) OFG-OEVLH

A E[mg/1]
25

(b) Wit
Fig. 9. Turbidity map obtained from MODIS Band 2 (Near IR) (2 May, 2002). (a) Lake Shinji (b) Lake Nakaumi.
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Fig. 10. Turbidity map obtained from ASTER Band 2 (Red) (2 May, 2002). (a) Lake Shinji (b) Lake Nakaumi.
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Fig. 11. Turbidity map obtained from MODIS Band 1 (Red) (23 August, 2003). (a) Lake Shinji (b) Lake Nakaumi.
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Fig. 12. Turbidity map obtained from MODIS Band 2 (Near IR) (23 August, 2003). (a) Lake Shinji (b) Lake Nakaumi.
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Fig. 13. Turbidity map obtained from ASTER Band 1 (Green) (23 August, 2003). (a) Lake Shinji (b) Lake Nakaumi.
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The oldest Shell Mound in the Seto Inland Sea
:Revaluation of Reitasaki shell mound in Teshima

Shin Onbe*, Yoshiki Miyata', Hisao Kato?, Minoru Yoneda®

Abstract: Marine transgression occurred in the Early Jomon period. However, in the very early
Kitchen Midden group in the Seto-Inland sea, the transition from fresh to marine conditions
can be seen and used as a temporal marker. Previously the only reported dates for the Kitchen
Midden group shell mounds was 8400+350 "“C yrBP (Kishima shell mounds).

A reexamination of '*C dates on shells in the Seto-Inland sea region, taking into account the
habitat of dated shells and the marine reservoir effect leads to the conclusion that the Reitasaki
shell mound (Tonosho Town, Kagawa Prefecture) is older than the Kishima shell mound or
the Kuroshima shell mound (Setouchi City, Okayama prefecture).

Key word: Marine transgression, Jomon, AMS Radiocarbon dating, pottery chronology,

mollusc species and '‘C dating
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Fig. 1. Early stage Jomon period in the Seto-Inland Sea.
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Fig. 2. Excavated pottery at Ratazaki shell mound.
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Table 1. Shellfish species and habitat preference.
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Fig. 3. Species in shell mounds of the Early Jomon period in the Seto-Inland Sea.
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Table 2. Shell age and calibrated age for excavations in the Inland Sea.
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Fig. 4. Shell "“C dates and calibrated ages for shell mounds of the Early Jomon period in the Seto-Inland Sea.
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Correlation of massive die-off events of Konosirus punctatus
with low oxygen levels in Lake Shinji

Terumitus Miimi*

Abstract: Since 1996 massive die-off events of Konosirus punctatus, Gizzard shad, have
occurred in June, during the final stage of their spawning period in Lake Shinji, the uppermost
part of a brackish lake system. This phenomenon occured every year from 1996 through 2004,
with the exception of 2003. The maximum number of dead fish was 250,000 in 2000.

In order to understand whether the poor oxygen water in the lower layers of the water of
Lake Shinji was associated with these fish-kills, the writer analyzed dissolved oxygen (DO)
content of deep lake water around the time when the dead fish were gathered. The results were
as follows; first, in seven cases out of eight, each year’s collection of dead fish began from
two to six days after oxygen-poor water was documented in Lake Shinji of the lower layers.
Second, the correlation coefficient between the total hours of oxygen-poor conditions leading
up to and during the fish-kill event and the total number of the dead fish gathered was 0.74.

These results suggest that oxygen-poor conditions in Lake Shinji of the lower layers was
causally associated with the dying off of Gizzard fish. However, this conclusion remains
tentative until proof has been obtained that gizzard fish were affected by exposure to oxygen-
poor water during their spawning period.
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Table 1. Dead gizzard fish collection numbers and duration of oxygen-poor water conditions.
(Each observation of low oxygen content was counted having lasted for one hour.)
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Progress on the prototype Lakes Shinji and Nakaumi
environmental database in JFY 2006

Yoshiaki Tsuzuki', Daisuke Nakayama®, Kengo Kurata?,
Kenji Wakabayashi® and Hidenobu Kunii®
(Secretariat of the Discussion Group on the Lakes Shinji and Nakaumi Environmental Database)

Abstract: The Lakes Shinji and Nakaumi Environmental Database prototype (Tsuzuki
et al., 2006) has been improved based on input from the Discussion Group on Lakes
Shinji and Nakaumi Environmental Database, which met in Japanese Fiscal Year (JFY)
2005-06. This meeting included professionals from Shimane University and National and
Local Governments. The goal of this discussion group meeting was to recommend future
developments and additions to the environmental database. This article summarizes the
results of the JFY 2006 Discussion Group meeting and presents recent modifications of the
database prototype, some in response to these recommendations. The JFY 2006 additions/
modifications include (1) a search function added to the site, (2) rearrangement of national
and local government information, especially to include Tottori Prefecture information, (3) a
brackish lakes database and a literature database on coastal lagoon environments, (4) atlases
published in 1988 and 1992 from Sanin Regional Study Center, Shimane University, the
predecessor to the Research Center for Coastal Lagoon Environments, and (5) sediment data
of Lakes Shinji and Nakaumi.

Key words: Lakes Shinji and Nakaumi, environmental database, prototype
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Table 1. Activities of the Discussion Group on the Lakes Shinji and Nakaumi Environmental Database in JFY 2005 and 2006.
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