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Environmental features of mangroveinner part of Funaura Bay
in thelriomote | land,southwest Japan

Kensaku Nakamura', Koji Seto®

Abstract: Mangrove forests are high productivity habitats located in estuarine regions in the
tropics and subtropics. The mangrove forests on Iriomote Island can be classified as
subtropical. The purpose of this study is to dowent the mangrove environment in inner
Funaura Bay, Iriomote Island, Okinawa Prefecture. The inner part of Funaura Bay is enclosed
by an embankment, and is connected to the ocean by a small channel of about 160 m width.

A survey of water quality showed that there isteosg halocline in inner Funaua Bay due to
the input of freshwater from river. Phytoplkton abundance is high due to the input of
nutrients from the mangrove swamp. A survey of the surface sediments in the bay showed that
the tidal flats consist of sand and carbonate with low total organic cafB@C) and low total
sulfur (TS) contents, which indicates an oxic environment. On the other hand, the sediments of
the mangrove swamp consist of sand, mudi earbonate with enriched TOC and TS contents,

which indicates an oxygen poor environment.

Key words: Funaura Bay; mangrove forest; produiiy organic carbon; surface sediments

i U &

AT BT AVEEREIIE, Wl WwT~
FU—THPEET L., v 7u—THIE, —#K
VBT 2 O BT O IR TR - SIS ISR &
LEBEEDENHERTH Y, HENMER S5 R
HABYWOEREDOYE L CTEELRMILTH 5.

XU —=70% L, FEHICEE TSI En
5, INFE CTITHKELEIE) ~ > 70 —T DL
WA OWTHZESNTE 2, HREIZBWVWT
b, AR R AR BRI BT, AR %
72 R EER B M) ~ > 7 a — TR E L O
e AT b LT\ 5% (A 1T A, 1993; H H,
2002).

Yy ru—7REEREREm T A LT, BlEo~ v
ru—7ERIEYMBTAZ L IIERICEETH L.
INFETHERTIE, MIRERE (Y 7 IR 6)
HEDT YU — TEREICB W THEREY ORI
WTIREDTO TS (T, 1995. MiliiEHLER
&, NLHZRIERICE > CHEEINETHY, Z
TCThYryru—THRIIFEEL TV A, RIFFET
X, BAEOMBBEES»SMINCBIFEZ~ Yy 70—
THONKYE - WHREBRORHEH S 2IC L, HERE
FERTICICH CE 2B ER 52 L2 HIE LT
wh,

EBRKER A TSI ERE R RS F  Department of Geoscience, Shimane University, Matsue 690-8504, Japan
2 B REAKINIZE L >~ ¥ —  Research Center for Coastal Lagoon Environments, Shimane University, Matsue 690-8504, Japan



2 AT -

== Mangrove forest.
77 Tidal flat.

Nishida R.

1. FPAAE .
Fig. 1. Location map.

HE MR

FEERBIENAEINFESICE L, BEHEIE 271 kni
GeA - Hill, 19789 C, HEFIIED A T5HFHIC
KEVETH L. REHOMEBEIITEESOILIIC
frE L, BOFNRICKRELHAVWEETHS (K1),
BRIIIATORBICE>THELONTEY, IFE2
km, BATZ 1.5kmTd» % (HH, 200D. TS
SN T ERE GEPINBIRES) (X, B &% 160
m ORI X > TR LB L Twb, TPk
LTI 2ok 2 C i A L, Tk
TIEBNE IR DT E A DS TFEB &2 D, I
B2~y 7a—T7Holi e A EDSEKRT S, Al
BAOFAMINEEHEI, v Fr AN, <=V, ¥
YINDH Y, BEICHEAKEZHBLTVWAE, LaL,
HERETIE, 26 AMIINOREIZIEFFITD %
W, vy —7HKETIRIELI~2mD 2 ) — 7 %
AL, EITIFEIIICZ %8 U TR
LTWh., EHEEOPEEIZIZ 400mIZbhzo T, B
I ICESES RSN S, i~y 7ra—7
BHTENZERLTBY, ZORRIETIERED

and
water sampling points.

[Route survey for water quality}

Funaura Bay

Sry ° Routesurvey
5= ® Water sampling point

2. v — MAKE AT & PR AT
Fig. 2. Route survey for water quality and water sampling
points.

Bldhb.

Yy ru—T7RERET A ERBEIE, HETE
74 )V ¥ (Bruguieragymnorrhiza), PG CldV LY
~ k)L ¥ (Rhizophorastylosa) C, #lZ~¥ V¥V 7o ¥
(Sonnerratiaalba) 7S 6N 5. F/ov > r7u—T7H
NTiE, F/37 I =J (Terebralia palustris) > L 7
¥V 3 (Geloinacoaxans) 72 O HEN A LN L L Z
2bH 5.

RES LA E

1LIAES LUER

B4, 200347 H 16 H2*5 24 HE T{1o
7o WEIRE I I OKERE R, TR SRR
fToTW5h, KEFAIZ, BEFOKE»STEHII,
vrAN, ~—=VINZmF<T, #X—%H\nTIL—
MRIZAT o 720 KEWEIL, Kb TX7an 771
WillEZE (7 Ly 7 A8, ACL1151-DK) # H
WOKIR, HE4y, 78007 1)L alkiE, B X OHEREE 2
EOWEHE FFKICIT o 20 WEREE L, PiliEe
(1999 IZfEVy, FEy CTEHE FIM X IC—EHETHT



PR EANHEREIC BT 5~ 70— TREOREHY 3

[ Sampling points of
surface sediments.

== Mangrove forest
77 Tidal flat

L 40m |

3. KEDOY T T,
Fig. 3. Sampling points of surface sediments.
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Table 1. POC concentration, PON concentration and POC
PON ratio from inner part of Funaura Bay to river.

Sample No. POC (mg/ 2) PON(mg/ 8) POC/PON Ratio
N1 0.137 0.014 9.8
N2 0.570 0.074 7.7
N3 0.403 0.047 8.6
N4 0.301 0.039 7.7
NS5 0.374 0.050 7.5
Hl 0.159 0.025 6.4
H2 0.280 0.040 7.0
H3 0.250 0.033 7.6
H4 0.266 0.036 7.4
HS 0.174 0.017 10.2
S1 0.153 0.023 6.7
S2 0.196 0.026 7.5
S3 0.135 0.020 6.8
S4 0.118 0.018 6.6
S5 0.141 0.024 59
R1 0.976 0.092 10.6
R2 0.493 0.048 10.3
R3 1.259 0.103 122
R4 1.277 0.106 12.0
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Fig. 5. POC concentration from inner part of Funaura Bay
to river.
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Appendix 1. Analysis data of surface sediments from innner Funaura Bay to mangrove swamp.

Grain size analysis CNS elemental analysis Grain size analysis CNS elemental analysis
Sample No. | Mean () sorting | TOC(%) TN (%) TS (%) C/N Ratio Caco’(;‘;"‘e"‘s Sample No. | Mean (¢) sorting | TOC(%) TN(%) TS (%) C/N Ratio C"CO"(;‘;"M“

3 %
Col 2.15 0.55 0209 0085 0.048 2.5 3.7 FM52 173 0.47 0.114 0039 0.144 29 3.7
Co2 1.95 0.42 0317 0084 0064 3.8 7.7 FM53 1.83 0.32 0.000 0028 0.112 0.0 3.1
Co3 1.82 0.67 0.368  0.080  0.000 4.6 6.9 FM354 1.69 0.36 0.175 0042 0.121 42 104
Cod 1.99 0.61 0376 0079  0.000 4.8 47 EMS5S 1.74 0.33 0.045 0031  0.097 1.5 4.8
Co5 1.93 0.44 0224 0044 0.086 5.1 5.3 FM356 1.69 0.41 0042 0026  0.100 1.6 4.0
Co6 213 0.47 0242 0058 0.123 42 24.0 FM57 1.69 0.63 0.173 0053  0.110 32 313
Co7 1.84 0.35 0.116 0041 0073 29 35 FM58 143 0.76 038 0065 0.112 6.0 51.5
Co8 1.83 0.59 0169 0043  0.105 39 4.5 FM59 1.44 091 0410 0107  0.066 38 59.0
Co9 1.99 0.45 0267 0054 0.176 49 5.0 FM60 2.01 048 0.158 0057 0.124 2.8 215
Col0 1.90 0.59 0.298 0059  0.115 5.0 12.1 FM61 1.90 0.64 0102 0048 0.133 2.1 17.9
Coll 1.90 0.51 0222 0051 0.116 4.4 4.8 FM62 1.95 0.45 0.128 0042 0093 3.1 14.6
Col2 2.08 0.37 0.196 0052 0.134 38 5.9 FM63 1.89 0.50 0.125 0040  0.095 3.1 13.5
FM1 1.87 0.47 0.088 0.024 0.266 3.6 6.1 FM64 1.75 0.76 0.120 0.035 0.087 35 122
FM2 1.96 0.37 0.134 0025 0118 5.3 6.2 FM65 1.96 0.53 0176 0039  0.134 4.6 8.8
FM3 1.85 0.60 0.163 0035  0.000 47 4.8 FM66 2.04 0.44 0201 0044  0.121 4.6 15.9
FM4 1.90 0.31 0.108 0026 0.000 4.1 6.3 FM67 1.94 0.43 0210 0042  0.064 4.9 108
FMS5 197 0.38 0.101 0024 0.000 4.3 44 FM68 1.84 0.56 0.095 0036 0.038 2.6 36
FM6 197 0.37 0.112 0028  0.000 4.0 5.0 FM69 1.82 0.56 0.173 0047  0.068 3.7 6.4
FM7 1.98 0.36 0.042 0020  0.000 2.1 4.6 FM70 1.59 0.53 0.129 0043  0.055 3.0 4.5
FM8 1.56 0.57 0.118 0029  0.000 4.1 11.1 FMT71 1.91 0.60 0398 0054 0.109 73 53
FM9 151 0.52 0.113 0027  0.000 43 159 FMT72 1.90 0.48 0.188  0.044  0.056 4.3 29
FM10 2.08 0.67 0367 0051  0.000 72 107 FMT73 1.60 0.95 0.162 0041  0.063 4.0 31
FM11 2.29 0.59 0493  0.060  0.000 8.2 7.1 FM74 1.98 0.59 0228 0045 0.083 5.1 8.3
FM12 1.88 0.43 0205 0033 0000 6.1 77 EMT75 2.14 0.54 0297 0060 0.106 5.0 15.6
FM13 1.89 0.40 0.168  0.034 0.000 49 8.0 FM76 2.32 0.77 0.287 0060  0.09 4.8 26.0
FM14 2.22 0.51 0237 0038  0.000 6.2 74 FM77 2.08 0.60 0229 0045  0.101 50 6.8
EM15 1.76 0.62 0038 0023  0.000 1.7 4.8 FM78 1.88 0.64 0231 0043  0.082 53 39
FM16 2.01 0.37 0028 0030 0.000 0.9 4.2 FM79 1.9 0.61 0.186 0040 0.072 4.7 3.1
FM17 1.84 0.30 0.048 0023  0.000 2.1 35 FM80 1.82 0.67 0.169 0039  0.065 4.4 29
FMI18 1.67 0.56 0.136  0.047  0.469 29 34.0 FM81 1.93 043 0347 0046 0077 7.5 8.9
FM19 6.89 174 1.806  0.141 0000 128 173 FM82 2.07 0.52 0.776 0056 0176  13.8 11.7
FM20 1.90 0.52 0.067 0028 0.000 24 6.0 FM83 2.56 0.96 1122 0083 0210 135 115
FM21 1.84 0.44 0211 0040  0.000 5.2 77 Ml 2.07 0.50 0722 0077 0.151 9.4 37
FM22 1.68 0.52 0054 0029 0.000 1.9 3.7 M2 2.30 0.84 0.899 0080 0179 113 53
FM23 2.00 0.50 0216 0041 0000 52 8.5 M3 2.40 1.48 1.091 008 0277 126 4.0
FM24 1.97 0.60 0.135 0039 0000 3.5 10.9 M4 2.83 1.38 1313 0085 0253 155 4.1
EM25 1.84 0.60 0172 0050  0.000 34 21.5 M5 2.33 0.78 0550 0058 0.113 9.5 2.6
FM26 175 0.50 0.198 0.059 0.000 34 30.7 M6 220 1.13 2.829 0.112 0.189 25.3 39
FM27 192 0.80 0.199 0043  0.000 4.7 527 M7 2.25 0.64 2154 0097 0265 221 3.3
FM28 1.64 0.65 0057 0062  0.000 09 54.2 M8 5.26 2.13 4764 0240 0279 198 124
FM29 1.58 0.29 0.030 0038  0.000 0.8 25.0 M9 5.68 2.17 3500 0201 0475 17.4 10.6
FM30 1.13 1.03 0.060 0050  0.000 12 56.8 MI10 2.09 0.59 0760  0.085  0.108 9.0 4.3
FM31 1.57 0.75 0.037 0040  0.000 09 63.4 M11 2.46 2.38 0.766  0.097  0.093 7.9 57.2
FM32 1.53 0.93 0.154 0038  0.000 4.1 43.4 Mi12 5.18 197 16.684 0469 1390 356 30.8
FM33 1.65 0.78 0214 0050 0.000 43 34.8 M13 245 2.30 0.486 0097  0.000 5.0 729
FM34 1.89 0.44 0.160  0.044  0.000 3.7 21.0 Mi4 4.19 2.62 3864 0207 0195 186 517
FM35 1.87 0.56 0.195  0.038  0.000 5.1 16.4 M15 2.22 0.57 0464 0070  0.095 6.6 16.6
FM36 1.94 0.44 0244 0046 0123 53 144 M16 2.24 0.46 0713 0082 0.113 8.7 6.3
FM37 1.93 0.63 0210 0041 0.122 52 15.7 M17 225 0.86 2832 0140 0367 203 5.7
FM38 2.05 0.86 0.449 0064 0.179 7.0 162 Mi8 244 1.21 2532 0109 0235 232 3.9
FM39 2.03 0.52 0.156  0.048  0.193 32 13.3 MI19 193 0.52 1487 0084 0247 178 4.7
FM40 224 0.81 4294 0121 0245 355 4.0 M20 2.19 0.51 0.185 0043  0.089 4.3 2.8
FM41 2.39 0.99 2303 0122 0255 189 5.3 M21 2.54 0.99 3289  0.146 0357 225 6.7
FM42 205 0.63 0.851 0077 0157 111 39 M22 5.56 2.29 3198 0195 0590 164 14.6
FM43 1.96 0.41 0.230  0.046 0.176 5.0 26 M23 2.57 1.89 1402 0130 0076 108 52.0
FM44 1.90 0.55 0.177 0048  0.191 3.7 31 M24 3.53 1.95 13718 0425 0974 323 217
FM45 2.08 0.46 0.127 0034 0.150 3.7 33 M25 2.40 2.23 0506  0.118  0.054 43 79.4
FM46 1.99 0.67 0.048 0024 0.116 2.0 2.5 M26 1.05 1.04 0.600  0.111  0.073 5.4 69.8
FM47 2,07 0.63 0083 0032 0.120 2.6 27 M27 3.77 2.56 2478 0156 0130 159 69.2
FM48 2.04 0.44 0079 0032 0132 25 2.8 M29 2.16 0.72 1740 0.106 0242 164 4.7
FM49 1.96 0.46 0.055 0031 0.123 1.8 29 M30 227 0.66 1506 0088 0310 170 5.2
FMS50 1.89 0.45 0.114 0037 0.141 3.1 3.6 M31 227 0.79 1061 0072 0.181 147 3.0
FM51 1.90 0.42 0.091 0034 0.129 2.7 3.6 M32 1.94 0.44 5187 0.158 0392 329 6.0
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Salinewater intrusion into the Teshio and Sarobetsu Rivers

Kei Anma’, Takao Tokuoka®, Ayumi Fukita® and Kiyokazu Nishimura®

Abstract: Saline water intrusion into the Teshio and Sarobetsu Ril@apan was measured

on July 6 and 7, 2004, using a SC-3 acoustic ipngf system. This system is an improved 200-

kHz precision echosounder, that records the distribution of the halocline and the thickness of
the salt-water layer as profile records. At theshio River, saline intrusion was observed over

an area up to 20 km from the rivermouth, while the halocline boundary, located about 4 m
below the water surface, was clear. Beyond the salt-invaded area, saline water was found
trapped in man-made deep areas to max. 22.5 km upstream of the river mouth. Measured
salinities were 33 psu at the head of the wedge, and more than 31 psu in the deep areas. The
data suggest that in the Teshio River mixing of saline and fresh water is very weak. In the
Sarobetsu River, three watermasses different in salimitgre than 30, 16-16 and 7~0 psu

were demonstrated acoustically. High—si#éjinwvater can easily invade the Sarobetsu River
from the Teshio River. On the contrary, running freshwater from the Sarobetsu River is
interrupted by that of the Teshio River, yielding a watermass of intermediate salinity in the
lower Sarobetsu River. At Lake Panke, theemmediate—salinity water invades periodically
beyond the barrier at the lake moutless than 1 m in depihat high flow tide.

Key word: Teshio River; Sarobetsu River; salimgrusion; SC-3 acoustic profiling system
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Fig. 1. Surveyed area at the Tesho- Sarobetsu River,

Hokkaido.
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Fig. 2. Water-level changes at the Teshio-ohashi, Teshio River.
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Fig. 3. Water-level changes at the Otonrui Bridge, Sarobetsu River.
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Fig. 5. The data of the SC-3 acoustic profiling system and side-scan sonar at the Teshio River.
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Observation of Lakes Shinji and Nakaumi using simultaneous visible/
infrared and microwave measurements

Shingo Nonohara', Toshiaki Kozu*, Toyoshi Shimomai*, Ken'ichi Kurita',
Yuji Sakuno?, Tuneo Matsunaga’® and Daisuke Nakayama*

Abstract: It is expected that visiblénfrared and microwave remote sensings provide
independent information from a target of énést. We have conducted simultaneous vigible
infrared and Synthetic Aperture Rad&AR) observations of a coastal lagoon area, specifically
Lakes Shinji and Nakaumi. On Septeml&r, 2000, simultaneous measurements by SPOT
HRYV (visible and near-infrarédaind ERS-2AMI (SAR) were conducted. Turbidity distribution

is obtained from the SPO'HRYV, and combined with streak-like SAR signatures. Borderline of
lake water flow is then clearly identdd from the two images. On August 23, 2003,
simultaneous measurements by TERRSTER (visible and near-infraredand Pi-SAR
(airborne SAR were conducted. It is shown that the turbidity distribution from the ASTER and
Pi-SAR images appear to correlate with th@sty westery wind field. It is also suggested from
the Pi-SAR image that surface wind near the cdiastis weaker than the center of the lakes.

Key words: coastal lagoon; remote sensing; SPOT; ASTER; SAR
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# 1. Pi-SAR D E 72 {1k,
Table 1. Major specification of Pi-SAR.

H H X-band SAR L-band SAR
JEl e E 9.55 GHz 1.27 GHz
B 3.14cm 23.6cm
L ¥ V)i 1.5m/3m 3m/5 m/10 m/20 m (Variable
T V< A e 1.5 m (4-look Processing 3 m (4-look Processing
M L ~NOVEANRCS | -40dBRLF -40dBLLTF
SN it 10dBLL | 10dBLL E
Polarimetry HHHV/VH/VV HH/HV/VH/VV
REAHREEE 5degll T 5degll T
Ny 10-75 deg. 20-60 deg.
NRCSHll & F§ B2 0.5dBLLT 0.5dBLL T
TYTFFHAR 105 cm(L) X19 cm (W) 155 cm(L) X65cm (W)
TYTFIAT Slotted Waveguide Array Microstrip Patch Array
HIEEN 8.3 kw 3.5 kW
EENIVAE 10 microsec. 10 microsec.

Nakaumi-N
(MA7801E)
N

Shinjiko-5
(SHI7802W)

Shinjiko-E
(55I7803W, SSI7803E, SHAT203W, SNATS03E)

1. Pi-SAR7 7 A b 3 — R L W5,
Fig. 1. Pi-SAR flight course and imaged areas.

(SARIZ X ) ZNHTHREE %2 . SARIIAEWICE
KT v T E2ET L CEMEREELL—F
Tho (A, 1999. ZhF THEHAEENSE L
SARIZ & AHFZE T, A SAR% FI v 72 Jal st o5 A Hff
EOT R, MiZekk SARIZ X B )k Bk = Jal %
FEASEH S 212 LT 5 (Ichikawa et al., 2002 i
JINE 7, 2002; dEElT 2, 2003; FEH T2, 2004).

F 72, &4 13 20014E 792 5 200441220 TREF4 1],
TR ATBOE N EHRGEETZERRE (NICT) B L U FH
L Ze 72 B FSHEAE (JAXA) 12X W BIgs S N7 % 1R
W THEMEIAHBL L — % (Pi-SAR) 12 X 557K
WA 2 17 - 72 (T 111E 2, 2002; HiEtiE2, 2003;
BEHIZA, 2004).

AREIL T, 20044E 1247 - 72 Pi-SAREHIFEER D

BREE - BB RO, ThFTirbhbhi T wWikEkt v
B (AT - EARAME) & SAR O [FEIBEELE T — ¥ & i
AEDRETEKIBEANICOWT T LD 5,

2. REM - P78 Pi-SAR ERAIEERBIE

2.1 Pi-SAR LRI EER B E

Pi-SARZ 2 /&% (L-band; 1.27 GHz X-band; 9.55
GHz), Z72KFRE (H) B X CEERE (V) D%E
PHEIATZ, SEEKFE - EEREFEEICIT R 5
ZRIED SAR TH 5. &5 |G, HmEE
#SAR(10~20 m) 12 b~ > T < (L-band; 3 m X
-band; 1.5 m, FEWEAKIETIIEEM 2 BT 2 5
T2OHEMTH A, 112 Pi-SARD T k%2 R 7.

Z N ¥ T20014 11 H 10 H,20024: 9 A 12 H,
20034F 8 H 23 HDEF 3 [0], Pi-SAR % i\ 72 57K 38
BINEESTONCE . FLTH LT -5 %215
% 728 20044E 8 F 2 H IZ B £ Er % 47 - 72. 2004
EFEDOPI-SAR7 74 b2 — A L M{EHEEZ X 112
N9, Pi-SAR#ERIZ, Nakaumi-N Shinjiko-S Shinjiko
-EDJETEH SNz, F2ICBHIED 7 T4 bvT
A=F %Ry, T, 8 LICIESEY — 2 DR
i A

2.2 IS ELA

Pi-SAR 238l % 17 9 Wl (PRI 11 RERTFZ) 1I2B D
T, W TILEGEET 2 v Caln - EGE & S i
43brs, e T Tl L7z, 72, 280/ G



W AR LU A a R RN X B SRaEl] - BRI R 25

F2. Pi-SAR7 I A1 /X5 X —% (20044E 8 H 2 H).
Table 2. Pi-SAR flight parameter$23 August 2003.

AV S-S T — 5 B AT 1] 7 v F i e

B X2 % % (IST) fii 22t @ (deg:min (BLHHL) + 7 F T4 TS (Km)
Nakaumi-N igigg 11233::23%%335532_5631— 350.0 deg 50 deg 12.19
Stinjko-5 oz [ 12aasiasaans |00 | g 1219
Shinjiko-E iiéi ﬁggg;iﬁi;ggié; 80.0 deg 50 deg 12.19

MzHWTKRES X URET— 7 2558l - RifEs
DA T 154 25 CTEUA L 72, 20044E 8 A 2 H/F A 11
e CoEUR - BGEIE, SSEE TR, i
TR HEOE 2~4m/sTH > 7. TN 5 DB
T = FIGHEM - HEEL S T — (E T AE ) O
T =% ZMAAER L 72JaE - i ()X bov) =y
TR 2R T. F, RO LR L A )a
Ty R FR212F D5,

3. AERAIT — 2B LV EEHTE

3.1 [FIRFEGR 7 — &

20004E 9 A 21 H & SPOT YHRV & ERS ZAMI
I2 & - T, %7-20034 8 A 23 H (X ASTER/VNIR
& PI-SARIZ & o THERAKBOSSEHB E N TW5bH. HRV
377 v ADHEE SPOTY ) — X I shTwb
KFt T, W RN 3N Fov LT
N7 MVE— R (ZEHSHEE20 m) L HUg 1N R
DN rua<Fy 7 E—F (ZESERE 15 m OB
AT Z 5. AMI 123 — 10 v S FHEBE 2T 6 1T
7o M ERE B 2 ERS 2ICHEB S N T b A
L—%TdHY, FEEFIEC/NY F (5.3GH2 T
4. F72ASTERIZ, HA L 7 2 ) A3k FERZ L 72
2 TerralZ & S Nl ~BURME E T 14
AR T LF ¥ ANV EET AEMEEEYE v
THAH. AlEOfzeIciE, T - TRYHED VNIR
(Z2[E53%FE 15 m) % v 7. SPOT YHRV, ERS?2
/AMI, ASTER/VNIR DF#TC% % 3 12/ 7.

3.2 BEHTE

— RSO - T ARAME IS B W CEE SIS
(&, N FICBIRZ UL IEINT 5 2 E0VHTS
NTWb., koT, BIGOEET—% LHET—%
2K S T b 7Y % VE (Digital Number: DN
DMHAZHRRL ZEIZX DV EHELZHE T H 2 L5

B [ms]

® iERAS

2. JANRZ ML<y 7 (2004468 H 2 H).
Fig. 2. Wind vectors mag 2 August 2004.

RECTH 5.
1) SPOT YHRV 2 & A BEEHEE

SPOT YHRV 2 & % & EEHEE 13 DN & Bl D
HERGHTICE0IT) . DFICET VR ERT.

Tseori= a B+ 3 (1)

Z 2Tl Teron 13 SPOT 10 7 — ¥ H S ¥ L 7218
E, a, RBIIERTHY, i 1INV FOFFTERT.
B Z& /N FODNTH5.

e XMER ISR L2237 — 413, Bzl d
HIREMI.L 4 7 — (N 3526 507, E132°57 457),
rgEi 0 4 7 — (N 3527 48", E13311'38"), k¥
E% 77— (N352551", E1331812") CTHEIMI L T
WA RIBOEWE T — & & 7z, R 1R B S
NIBET—72RKAITRT. FEHET— 713,
Ground Control PointGCP) |2 X 5 k555 ar fifi 1F L3
(2 &) BTN T & xS 72l 3 O DN 2 L
72. B, DNt/ 4 X E OB
5 7:83X3E 7 LD DN % H w7z (TEE,
2000 . [X 312 SPOT 1%/ F® DN & &= ORI
R, ROZHEERIIVWI N DAL 2o 72
D5, AATEVERICIZR B MHED Ko7z F 1o
HeEx w7z,
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(a) SPOT1 (b) ERS2 (c) ASTER
Table 3. Sensor parameters.
(a) SPOT1 (b) ERS2 (c) ASTER
(a)
HEES Y4 NV R WRH (pm) | 225 fERE B
s A s 1 ;J; 0.50~0.59 20m
EFE K 822 km HRV-XS |2 ZIN 0.61~0.68 20m
s - 1999 3 RS | o79-089 | 2om | O0O0KT
oY@ H% 26 H
HRV-P | P &, 7 | 0.51~0.73 10m
*HRV: High Resoltion Visible
(b)
LURIER =N trFY | NN R | R | 2= LR
K s 1) ST [ s gL
EE L 777 km AMI _
R - 4 98.5 SAR Mode VW | 53GHz | 30mX30m 99 km
nlJm H% 35 H
*AMI: Ac tive Microwave Instrumentation
(c)
+ s N . N
s | SO | G | 2RI |
B L 1 0.52~0.60 15m
HE 750k 2 0.63~0.69 15m
Eg‘ﬁﬂ% 957 | ASTERVNIR 3N EASF | 078-0.86 15 00 km
N = : UiS .78~0. m
[l H % : 16 H =
3B ARG 0.78~0.86 15m
*ASTER: Advanced Spaceborne Thermal Emission and Reflection radiometer
*VNIR: Visible and Nea-infrared Radiometer
17 — T=0375-11.18 E=1.00 % %E F': g ( ﬂ:— H )
16 | T=0428,-023  R=096 4. i =7 2000 9 21H). )
s | -y TE0378,-604 =092 Table4. Surface turbidity data obtained at operational
= / - stations(21 September 2000
E 14t 7
£ ¥ , 20044E 8 J] 2 H (11K JST)
= 13 A u N -
£ # BB )]
2 12 | / + Bandl PN,
£ . o Bandd SRIE L 11
o111 F i [ ]
E 4 Band3 EP;E:(EEA[_“\ 13
10 1 1 1 1 -
1] 10 20 30 40 50 60 70 80 *T-‘(% 15

DN of SPOT1

3. SPOT 1%/3> F® DN & & D Bk,
Fig. 3. Relationship between DN of SPOT and in-situ
turbidity.

Teron=0.37B,—11.18 (2)
2) ASTERIZ & A {BEHEE
ASTERIZ & 2B EHEE 2 IZ/EE 132 (2004 D E
MRS & VR SR E A,
TICHER T2 RT.

aorer—=1.98+1.00B,— 1.24B,+0.2513B;,  (3)

2 T T T ASTERT — 7 2 S HEE L 728
F£, By, By, Bsld /N RKODNTH 5. (3) X A72003
fE£ 8 A 23 H ASTERT — % & [\ 72t B 1272
THhbPaE i -7, (3) NIFELRHEE D ¥
J—=F =5 B TER SN fEERTH L. FL
CIEMEEF I3 A2 (2004) 2 SR S /-, g MRS
ENBAAHIC X > TR O N7ZBE T — 7 ZH Wi,
A \ZHARRAERIIAR 4 >~ bR IR L, 3K 5 ICARIRELRNE
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# 5. finfEET— % (200348 H 23 H).
Table5. In-situ turbidity data obtained from ship
measurement&23 August 2003.

B R (sm B (mg/1)
HJ 2 9:53 455
HJ1 10:21 42
NU 4 10:55 5.6
NU 3 11:16 4.9
NU 5 11:47 6.3
NU 2 12:10 7.0
NU 6 12:37 5.6
OH1 9:05 1.4
S2-3 10:14 2.1

FEr—%%mRd. (3) UL D HEE SNIHE LA
BB OMRZ 5 IZ7RT. 5 L) k& Hf
NTW5 2 T2, BEE L (EEshT
BY, BEHEEITZY ECHRTL 7.

4. RRFEGEID 518 5 h 5 RKERIRIEIFER

4.12000 £ 9 A 21 BH(SPOT 1/HRV * ERS 2/AMI)

SPOT 1D /3 N 1% Hv TR L 7= % 4 i X
26 (a: F5EM, bl i) IJRNRZ ML ESDbYE
TRT. TORNRZ M, HEZeHEER (N 35
2438, E13275333") B L ML 5% B (N
35274, E1333.9) Tl 11k ICBll S 7z 7 —
5 & w7z,

X 6(a) & 0, FEH TR ILE CHEED EH W
ZENDLYDL. WINTEENEHWERK E LT Lt
HTOREMRIEZ5NAD, 200049 A 15H 25
21 H £ CIEIAAYL - E - KIRTHMIZ 2 <, 201l
WERDPRH L BN, SHIZERNISHRAT
LEEOENIKIL, FEMALEBICHNL TS Z &8
bbb, Z L THREMOERTE, BEOEWIL
EHOIRDEERIZ M A > TR TV AEEFDT) AR
b, TH XY SEHNOKITRETE ) IZHEL TS
ZEMHEICTE L, /2, M6eb) LY, HHETIEA
FELIX R O CBE MG <, HERCII &R
EWZ EDhh s,

ERS 20> NRCS*" W% % [X] 7(a: S5EM, b i)
AR 7 MV EHDETRT. X 7(@) 127K LR
7 bV XD SEM TIEMEARE OB 3~5 m/s 23K\

*! Normalized Radar Cross-SectidH. i if& 24 72 V) O 14 )5 Bl ki)

4. ARAAELH 7 — % (200348 H 23 H).
Fig. 4. In-situ turbidity data(23 August 2003.

In-sit turbidity (mg/D
A

0 1 2 3 4 5 6 7 8 9 10
Turtidity estirrated fom ASTER VIR 3 tands (g

5. (3) MIC X D HEE S N/2HE & ARMBLIEE O
Fig. 5. Relationship between turbidity estimated from
equation(3), and in-stu turbidity.

THBY, FEMNESEKTREI RSN TWAZ &

FAbNSH., ZLT, Wz EIZEBKETHRIZE >

TRGEDOFESIIZ 5B (HiEElEH, 1996 & &
5, WA SIERLHHIRY 7 FF v*2 1%, HEWE
EERDONDLELONTHHEL TWADICERKIN &

W cx s, M7 (b) TIE, JEGE LT EE

1.3m/s &85 <, HilETIZIE & A LEDE IR S h
TWirdolzbEzZ oMb, /2, PlFEEITPHE
AR Y 7 FF e BN TB Y, FEkeiHED
BHEIZE200LHEEMEINLY, 5DLIAHZED
BRI T & T,

] 8 |2 SPOT 10 % &£ 4345 X (1 6 (a)) & ERS 2
D NRCSH{% (M 7(a) #EB L7zA A — V&R,
X 6 (a) &0 ML 22508 N O K DSEERFE D 23T

2R TIE Y 7 F v 2HERICR SN S LERY—Fk 7 NRCSIE & (3587 2 FR5 7 NRCSIR T HEIs ] & E3% 5 5 (FEH T2, 2004).
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SPOT1 2000/9/21 Lake Nakaumi

6. SPOT L# 53 ilX (20004: 9 H 21 H).
(@) SRaE, (b) Hiff

Fig. 6. Turbidity map obtained from SPOT(21 September

2000 .(a) Lake Shinji(b) Lake Nakaumi

iy 4 SPOT1 :E 21 Le Shinji ji8 S
8. WL - ERIE~ A 7 aPE A A £ — (2000
F£9H21H).

Fig. 8. Synthesi Visiblginfrared and microwave image1
September 2000
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&, MHOENIZL V#EHPTER S TS EHEH

7. ERS 20 NRCSI#{% (20004 9 A 21 H).

(a) &iEi, (b) Wi
Fig. 7. NRCS image obtained from ERS(21 September
2000 .(a) Lake Shinji(b) Lake Nakaumi

T&5%.

4.2 2003 £ 8 A 23 H (ASTER * Pi-SAR)

ASTERT — % L DB L /-85 41X % X 9(a
FLEW, bW AR ML EADYETRT.
200348 H 23 HIIMEAQTIE 7 m/sP L ETh o7z, F
7z, SR - ETETIE 20 HA S 23 H £ TR
BB SN oz, Ko THREW - s b KE
DEVHETHEED B VDS, TR X - TE
CAMEROEEOEE L Z TR T VRS EEZD
N5, F-HiETlE, 200049 A 21 H & FIRRICAE
TR P T MK, WE TR e v
I AERE S N2,

JIZ Pi-SARIZ X 5 NRCSTHi{4 % [X] 10 (a : S25&H]
X-band b : 2% L-band c: F{fF X-band d: H
i - L-band 12779, %3, 20034 Pi-SARERHI 12D
WTOFMIZEHIZ) (2004 2B E 2w, 55
72 NRCSH1% X V), X-band TI3JER] - JELHE (i
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{7 [m/s]

Ohashi r

Hii riverd

ASTER 2003/8/23 Lake Shinji

9. ASTERWEi M (20034 8 § 23 H).
() &, (b) HiE
Fig. 9. Turbidity map obtained from ASTER23 August 2003.
(a) Lake Shinji(b) Lake Nakaumi

L-band HH (SHI7207W) L-band WV (SHI7207W)

o

X -band HH (SSI72057W)

d?‘

H-band WV (SEI7206E)

L-band HH (SMAT205E) L-band VIV (3MAT205E)

10. Pi-SAR® NRCSIHi{%.
Fig. 10. NRCS image of Pi-SAR 23 August 2003.

H-band HH (FNAT205E) H-band VWV (SNATZ05E)
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11 #ifnE 7 — % (200348 A 23 H)
Fig.11.In-situ wind datd23 August 2003.
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MV 1LIRT. SN XY, difETo)als i3 5
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NTWLLDEEZLND.
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20044F-FE 24T o 72 5RaE i - Wl Pi-SAR Bl 52 ER
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20004F B X 1N 20034 DY & ~ A 7 1 ik [\ 5
T — 7 & W CEAISER S S R 7.
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fH#k 1. Pi-SARBLE 7 — ¥ X-band(2004) (CRL#EMET — % ®tinfo 7 7 4 V" Hi#e. L-bandTld, IMAGE_SIZE 7% 2400

L BLUAMRIZFL.)
20044E 8 H 2 H

SNA7801E

SNA7803E

SCENE_START TIME
SCENE_END TIME
LATE_NEAR_LAT
LATE NEAR_LONG
LATE FAR_LAT
LATE_FAR_LONG
EARLY NEAR LAT
EARLY NEAR_LONG
EARLY_FAR_LAT
EARLY FAR LONG
GROUND RG_NEAR
GROUND RG_CENTER
GROUND RG_FAR
INC_ANGLE_NEAR

=2004/08/02/01:50:39
=2004/08/02/01:51:11
=+035:29:44.367
=+133:14:32.213
=+035:29:18.627
=+133:10:36.311
=+035:26:31.373
=+133:15:03.689
=+035:26:05.633
=+133:11:07.787
=9.2485603E+03
= 1.2247935E+04
= 1.5247310E+04
=3.5906479E+01

SCENE_START TIME
SCENE_END TIME
LATE_NEAR_LAT
LATE_NEAR_LONG
LATE FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR_LAT
EARLY FAR LONG
GROUND RG_NEAR
GROUND RG_CENTER
GROUND RG_FAR
INC_ANGLE_NEAR

=2004/08/02/02:32:11
=2004/08/02/02:32:45
=+035:26:35.806
=+133:15:07.445
=+035:29:47.589
=+133:14:26.691
=+035:26:02.411
=+133:11:13.309
=+035:29:14.194
=+133:10:32.555
=9.9984880E+03
=1.2997863E+04
= 1.5997238E+04
=3.7999723E+01

INC_ANGLE CENTER =4.3797054E+01 INC_ANGLE CENTER = 4.5444787E+01
INC_ANGLE_FAR = 5.0045608E+01 INC_ANGLE FAR = 5.1340589E+01
SCENE SIZE AZ = 6.0000000E+03 SCENE SIZE AZ = 6.0000000E+03
SCENE_SIZE GR = 6.0000000E+03 SCENE _SIZE GR = 6.0000000E+03
IMAGE _SIZE AZ = 4800 IMAGE_SIZE AZ = 4800
IMAGE_SIZE GR = 4800 IMAGE_SIZE GR = 4800

20044E 8 H 2 H

SHI7802W SSI7803W

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT

LATE FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND_RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE _FAR
SCENE_SIZE_AZ
SCENE_SIZE_GR
IMAGE _SIZE _AZ
IMAGE_SIZE GR

=2004/08/02/02:03:44
=2004/08/02/02:04:18
=+035:24:06.879
=+132:53:04.166
=+035:24:41.522
=+132:56:58.160
=+035:27:18.478
=+132:52:21.840
=+035:27:53.121
=+132:56:15.834
=9.27E+03

= 1.23E+04

= 1.53E+04

= 3.60E+01
=4.38E+01
=5.01E+01

= 6.00E+03

= 6.00E+03

= 4800

= 4800

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT

LATE FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND_RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE FAR
SCENE_SIZE _AZ
SCENE_SIZE_GR
IMAGE _SIZE AZ
IMAGE_SIZE GR

=2004/08/02/02:29:57
=2004/08/02/02:30:31
=+035:24:40.992
=+132:56:57.531
=+035:27:52.721
=+132:56:16.413
=+035:24:07.279
=+132:53:03.587
=+035:27:19.008
=+132:52:22.469

= 1.12E+04

= 1.42E+04

= 1.72E+04
=4.13E+01
=481E+01

= 5.34E+01

= 6.00E+03

= 6.00E+03

=4800

= 4800
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SSI7803E

SNA7803W

SCENE_START TIME
SCENE_END_TIME
LATE_NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND _RG_FAR
INC_ANGLE NEAR
INC_ANGLE_CENTER
INC_ANGLE_FAR
SCENE_SIZE AZ
SCENE_SIZE GR
IMAGE SIZE AZ
IMAGE_SIZE GR

=2004/08/02/02:30:21
= 2004/08/02/02:30:56
=+035:25:36.041
=+133:00:07.586
=+035:28:47.755
=+132:59:26.363
=+035:25:02.245
=+132:56:13.637
=+035:28:13.959
=+132:55:32.414

= 1.21E+04

= 1.51E+04

= 1.81E+04
=4.34E+01
=497E+01

= 5.47E+01

= 6.00E+03

= 6.00E+03

= 4800

=4800

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND_RG NEAR
GROUND_RG_CENTER
GROUND _RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE_FAR
SCENE_SIZE AZ
SCENE_SIZE_GR
IMAGE _SIZE AZ
IMAGE_SIZE_GR

=2004/08/02/02:32:11
= 2004/08/02/02:32:45
=+035:26:35.806
=+133:15:07.445
=+035:29:47.589
=+133:14:26.691
=+035:26:02.411
=+133:11:13.309
=+035:29:14.194
=+133:10:32.555

= 1.00E+04

= 1.30E+04

= 1.60E+04

= 3.80E+01
=4.54E+01
=5.13E+01

= 6.00E+03

= 6.00E+03

=4800

= 4800
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Bf & GRS - AR - TS -

S —

VEBPARA] - ARZKERE - PR

() sty - o RN 7 —

ek 2. JABI 7 — %

200448 A 2 H SiEiMH

ReZll (JST)  #H AL Bl HURE KA ['C] BEUm [deg] JEGE# [m/s]
10:42 S2-4 35°26'30" 132°59'58" 27 20 2.2
11:13 S0-5 35°24'59" 132°53'50" 27 318 04
11:30 S1-5 35°25723" 132°55'18" 27 170 0.4
11:45 S1-1 35°27720" 132°54'57" 27 292 0.7
12:05 S2-1 35°28'00" 132°59'38" 27 270 0.2
12:38 OH 1 35°27'10" 133°06'10" 29 162 0.6
12:53 NU 7 35°27'03" 133°0821" 29 80 1.8

20044E8 H 2 H i

ReZll (JST)  #LH AL b HURE KA [[C] BE\m [deg] JEGE [m/s]
8:49 HI 2 35°30'30" 133°1028" 25 250 1.8
9:03 HJ 1 35°3020" 133°09'01" 25 214 1.1
9:28 NU 4 35°2822" 133°09'09" 25 130 2.7
9:42 NU 3 35°27'32" 133°0928" 25 114 3.6
9:58 NU 5 35°27'48" 133°11'37" 25 110 3.6
11:09 NU 1 35°27'30" 133°14'01" 26 162 4.5
11:26 NU 2 35°2920" 133°1222" 26 160 3.1
11:35 NU 6 35°3021" 133°12'31" 27 160 1.8

(b) EWEM S O EEN T — % (20044£8 A 2 H)

(a) EORZEVEHRRT (b) HZEZ2PE DT
K% [hour:min] | 10:00 11:00 12:00 | 10:00 11:00 12:00
JEA] [deg] 160 170 190 290 Variable 180
JEUH [m/s] 3.6 4.1 2.6 2.0 1.0 2.0
i [C] 25.0 26.0 27.0 25.5 26.9 27.3
T [%) 94 94 89 86 79 81
ZJE [hPa] 1007.0 | 1006.0 | 1006.0 | 1007.2 | 1007.0 | 1007.0
(c) Ffgis.Co (d) FRIEWHH.C
%) [hour:min] | 10:00 11:00 12:00 | 10:00 11:00 12:00
JE\A) [deg] 135 158 158 293 225 203
JEUH [m/s] 4.9 3.0 2.7 2.4 2.8 1.1
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(c) DR EH 7 — % (200448 H 2 H)

1537 (a)ARILIEERS (b)KAR B4k () KAR 5T (dDE4 ()ERBFIT 1
asm JEL[A] JRGH JEL ] JRGH JE\ 7] JRGH JEL[A] JRGH JEL 7] JRGH
10:40 SSE 3.7 ESE 2.1 SE 22 SSE 5.9 SSE 2.6
10:42 SSE 3.8 SE 2.8 SSE 3.1 S 4.6 S 2.5
10:44 SSE 4.1 SSE 3.0 SSE 3.5 SSE 4.9 SSW 3.2
10:46 SSW 4.1 SSE 2.9 SSE 3.1 S 5.1 SSW 2.4
10:48 SW 3.8 ESE 1.5 SSE 3.0 SSE 5.4 S 2.7
10:50 SSW 3.7 SE 2.1 SSE 1.5 SSE 4.9 SSE 3.1
10:52 S 3.2 SE 1.1 SSE 25 SSE 4.7 S 3.5
10:54 S 33 SSE 2.0 SSE 1.9 SSE 4.8 S 2.6
10:56 SW 3.0 SSE 0.8 ESE 1.0 SSE 5.2 S 1.9
10:58 S 2.8 SSE 1.0 S 2.1 SE 5.2 SSW 2.2
11:00 S 2.0 SE 1.1 S 1.5 SE 5.0 S 2.6
11:02 S 2.0 S 1.2 S 23 SSE 4.4 S 2.1
11:04 SW 2.1 SSE 23 S 1.4 SSE 45 SSW 1.9
11:06 S 1.1 S 0.9 S 1.1 SSE 4.4 S 3.0
11:08 SSE 0.5 SSE 0.1 S 1.9 SE 4.4 SSW 2.9
11:10 SSE 0.1 SSW 1.5 S 2.1 SSE 4.1 S 2.8
11:12 S 1.4 SSW 1.2 S 2.0 SE 43 SSW 2.8
11:14 SSW 1.2 SSW 0.8 SSE 1.2 SSE 4.7 S 2.4
11:16 SSW 0.4 - 0.0 SSE 1.1 - - SSW 1.4
11:18 S 1.3 - 0.0 SSE 1.9 - - S 2.0
11:20 S 0.1 SE 0.9 S 2.0 SE 4.0 SSW 2.1
11:22 SSW 0.9 S 0.1 SSE 2.2 SSE 3.8 SW 1.0
11:24 SSW 0.1 SSW 0.2 SE 2.7 SE 3.5 SSW 1.0
11:26 - 0.0 SSW 1.1 SE 2.5 SSE 3.9 SSW 1.0
(F X 1.5m) (F & 2.0m) (F X 1.8m) (F X 3.5m) (F1 & 4.0m)
1534 HFE (g)FKEE (h) ke ()NHK #ATL kAT G)iksbERE
dsm JEL[A) JEGHE JEL[A] JEE JEL[A) JRGH JEL[A] JRGH JEL ] JGH
10:40 WSW 1.5 W 2.0 - 0.0 NW 1.0 E 1.2
10:42 SSE 0.2 WNW 1.2 - 0.0 - 0.0 ENE 0.9
10:44 SSW 0.6 WSW 1.8 - 0.0 N 0.6 NE 0.6
10:46 SE 1.5 WSW 1.6 - 0.0 NW 0.5 - 0.0
10:48 SE 0.7 WSW 1.6 ENE 0.1 ESE 1.0 NE 0.1
10:50 WSW 1.4 w 1.8 - 0.0 NNW 0.9 ENE 0.3
10:52 WNW 1.0 W 1.7 - 0.0 N 0.1 E 0.3
10:54 SW 1.2 WSW 1.4 - 0.0 N 1.2 - 0.0
10:56 SW 0.5 WSW 2.1 - 0.0 - 0.0 - 0.0
10:58 SW 0.1 SW 2.0 - 0.0 NW 1.9 - 0.0
11:00 WNW 1.0 SW 1.8 - 0.0 NW 2.0 S 0.1
11:02 WNW 0.8 SW 2.1 - 0.0 NW 0.5 S 0.3
11:04 WNW 1.6 SW 1.8 - 0.0 NW 1.0 - 0.0
11:06 SW 1.0 SW 1.6 - 0.0 WNW 0.4 - 0.0
11:08 W 0.1 SW 1.8 E 1.2 WNW 0.8 WSW 0.2
11:10 SW 0.4 SW 1.1 E 22 WNW 0.6 w 0.5
11:12 SW 0.4 SW 0.1 E 0.3 NW 0.5 W 0.1
11:14 ESE 0.1 WSW 0.9 - 0.0 NW 0.4 WNW 0.3
11:16 SSE 1.5 WSW 23 E 0.3 - 0.0 - 0.0
11:18 SSE 25 WSW 1.8 - 0.0 NW 0.5 WNW 0.1
11:20 S 2.0 WSW 1.7 - 0.0 NW 0.8 NW 0.2
11:22 SE 22 W 2.0 - 0.0 - - WNW 0.1
11:24 SSE 3.0 WNW 1.8 - 0.0 - - WNW 0.2
11:26 SSE 1.5 W 1.1 - 0.0 - - - 0.0
(FE 3.0m) (F & 1.8m) (B & 3.0m) (FE 4.0m) (FE 3.0m)

3B O AL LT m/s
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Monitoring red tide bloomsin Lake Nakaumi, usng MODI S data 2004
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Yuji Sakuno', Ryo Ehara’ and Hidenobu Kunii?

Abstract: The MODIS satellite ocean-color sensor, launched in 1999 and again in 2002, has
observed the ocean color twice a day. Originallgigeed to examine plankton and terrestrial
vegetation, this sensor is highly sensiti\@uantization: 12 bits In addtion, the sensor has a
maximum resolution of 250 m, exceeding thealesion of other, conventional, ocean-color
sensors. For Lake Nakaumi, it was assumeat butlines of a red tide would be discernable
with a maximum resolution of 250 m. The reseanetorporated daily MODIS data from April

to June 2004, mainly acquired from the Institutdrafustrial Science, the University of Tokyo.

The red-tide distribution within the lakeag determined by comparing the image data \wwith

situ data. As a result, the radiance of MODIS Band6R0-670 nm and surface concentration

of chlorophyll-a(Chl-a) during the red tide in the lake were strongly correlatéd=0.84).
Moreover, the area of water where MODIS Chl-a was very Higiore than 4Q.g/l,
overlapped the area of red tide as observed from a research vessel. We suggest that MODIS
data(250 m resolution modeare effective to investigate the distribution of future red tides in

the lake.

Key words: Red tide bloom; Lake Nakaumi; MODIS
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# 1. MODIS D45k,
Table 1. MODIS technical specifications.

Band Bandwidth(nm) Spatial resolution

1 620 - 670

2 841 -876 250m
3 459 - 479

4 545 - 565

5 1230 - 1250 500 m
6 1628 - 1652

7 2105 - 2155

8 405 - 420

9 438 - 448

10 483 - 493

11 526 - 536

12 546 - 556 1000 m
13 662 - 672

14 673 - 683

15 743 - 753

16 862 - 877

AT
bl =

1.MODIS £>H#IZDW\T

MODIS (& Terra}z OF Aqua (19994F 12 F & 2002
W5 FIZFNENITH B LRSI 5 H R I
SNTZHGIHREE D IS EI Th B, Tt i
2330 kmO BN = F 6, BIEEHIE1HIZ1~2
[MFEE (Terra/Aquaz &b+ T 2~4 [ffE) THHI
11H5EH (Terra) & 7% 1 BFH (Aqua) ([ZEIHI 5 5.
MODIS O #llIMF L, BHMEEDORL S 363 FIZ
IR ENTWE, 209 b, HaoIsETH L
ruau 7 4 ) ajghiE (LT [Chl-al &153) OHfEEIC
HEINLZDIZLkmBREEDOT—4 Th b, L
LD &9 v KIS B W T LkmREE O
T =& TN O Chl-aZ fi = 48R3 5 Z & 1X N
HThbH, F TR TIEIMODISE > HTHid
1R O B 250 mi#{%EE O MODIS 7 — % % x4t
ET A, FRUTOBIHINY FEEFLLNVIEE
LISRTEBYTH .

2.MODIS ¥ — 2 O AT HHIEE

Wt o7 —% 2 ffio T Chl-afft €% 47T &
DEEDKEHIEEICOWTIE, EFIT2 (2002 O
HhEZEZEET A, RIS - ERYME T,

5t - BT

it I ARG L 72 i EE © 90% L S KA
MEETEHD SN TWA, b A3 L 22 gt
B, Liid—fICU ToRXTRERINS.

Lr=(2) =Lu(A) +Las(2 ) +tLw(A) (1)

Z 2T, L 35T HELDERSS, Las 37 0 VOV ELEL
KB CTH A, X[ HEE — & > F O RKDOILEE
WER|THY, SHIZUTONTKRKDSENS.

t</‘{ ) :tM</1 )toz(;{ )tA</1)

me| - (5t ) ()|

(2)

ZIT, b= —#ELIC X 2 FEMEE, t ITKRE
R (S 20 km i) O F Vv g O E ZE L 72
FEHEE LI T7 O VIVOEBBRE, tv, teldENE
NKEGTROF Vv ORFWES, 0 13FEKTE
ATH L. EEORGMIEEIT ) A, ovldfEERR
FIL D BB R ZFET, o 3BIESEOS
By —7NVETHEZ 605,

F7::0(1D) D9 b, Chl-aZDKE L BERDH 5 L
WZOWTHEL &, UToR %D,

Lr(A) — [Las(A) +La(A1)]
t(a)

ot 2B 5 (1) F [Les( ) +Lu(A)]
(&, WL SBEHAERT RIS L DR L, Le i3k
FHD L % 0 LIRE LT, MHOPERED Ls R4 I
KoB ) FESHWSRTWA, F72, s
FHEE LTI v — Y NORKIKEL —#E] L I0E
LT, B KO Z 7 L5l < Wl 5E %
(MacFarlane, 19847%°% % .

X (1) TRHEEN D Lo 1E, KB OBHRZ T Tld %
CRBGEER RADIREICL > THEILT 5D T,
Wt U OKEHET NV T) AL, LT X
9 72 1E AL HE K S HOKE E (normalized water-leving
radiance nL. 23 5.

Lw(ﬂ > =

(1)

nLo(A )= L.{4)

(2 )cosb, ®

ZZT, Lld[ K —imEOEEE], 0,131 KME
KIEMAITHDH., ZDIH, t,IERQ DO % 6,1
EWANITRODLZENTEL.

3 (3) TR L7k EF MRS 1, RECIEFICHE
W75 7 brOFD Chl-aX BEWIEEIZL > T
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Fig. 1. Field survey points in Lake Nakaumi, Shimane Prefecture, Japan.
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WX DB S NE (Chl-aDfEIZ Bl $ %) 25
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FZe 1M L 72 MODIS 7 — # (3B gt KA e
WFZep AsHefit L T 5 L X)L 1 b @ Radiancer™ —
Y ThDLH. 7T—FPHUF S - HARIE 20044 4 A 1
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3 2. AABAMATIfEH L 72 MODIS/ 4l Chl-a 7 — % & v~ OE,
Table 2. Satellite’Chl-a data set in Lake Nakaumi.

Date 20044/29 20045/8 2004/6/3
Stations | B1 B2  Chla(xg/l) B1 B2 Chla(xg/l) B1 B2 Chla(xg/l)
St1l 3833 1737 14.5 4316 2364 14.5 2134 710 24.4
Stla 3946 1808 22.3 4237 2275 17.4 2238 673 44.6
Stlb 3952 1932 24.4 4168 2250 13.0 2219 708 39.7
St2 4047 2144 24.0 4518 2657 64.3 2222 775 44.4
St2a 4086 2355 33.5 4139 2304 13.8 2259 846 65.1
St3 4332 3106 342.8 4221 2372 26.8 2384 1352 94.6
St3a 4400 5075 209.3 4256 2494 49.4 2408 1079 97.3

# 3. RARMIEALTI NG A =%,

Table 3. 1/0 paameters of atmospheric correction.

2004/4/29 20045/8 2004/6/3
Input 645 nm 859 nm 645 nm 859 nm 645 nm 859 nm
T 0.057 0.018 0.056 0.018 0.056 0.018
Tor 0.014 0.000 0.014 0.000 0.014 0.000
0 0.000 0.000 0.000 0.000 0.000 0.000
6o (°) 33.214 33.214 18.873 18.873 22.689 22.689
2004/4/29 20045/8 2004/6/3
Output 645 nm 859 nm 645 nm 859 nm 645 nm 859 nm
1/cosf 1.000 1.000 1.000 1.000 1.000 1.000
1/cosf, 1.195 1.195 1.057 1.057 1.084 1.084
t 0.958 0.991 0.959 0.991 0.959 0.991
to 0.950 0.989 0.957 0.991 0.955 0.990
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HEH,

Fig. 2. Photomicrograph of the red tide dominant species

Prorocentrum minimum in Lake Nakaumi.
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Table 4. Correlation coefficients between MODI®IL.] at

250 m resolution data before and after atmospheric

correction, and measured Chl-a data

Before correction After correction
L.B1 LB2 nLwB 1 nLw B 2
Chl-a 0.11 0.47 0.75 0.71
LOGy, Chl-a -0.15 0.28 0.84 0.64
n=21
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Fig. 4. Maps of surface chlorophyll.a concentration estimated fro®INS at 250 m resolution and red tide bloom distribution
observed by the naked eye from ship in Lake Nakaumi.
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Fossil benthic foraminifera from Aso-kai Lagoon,
central Japan

Hiroyuki Takata', Satoshi Tanaka’, Shun-suke Murakami®,
Koji Seto" and Katsumi Takayasu’

Abstract: Fossil benthic foraminifera were invggated in the 4 m length core ASC 2 taken
from Aso-kai Lagoon, central Japan, to undemst@aleoenvironmental changes that occurred

in the lagoon during the last 1200 years. Basedthe presence of foraminiferal taxa, an
alternation between relatively oxic (221-241 cm and 301-381 cm sediment core intervals) and
seasonally oxygen-poor (281-301dah61-201 cm intervals) conditions repeated twice in the
lower part of the core. Year-round anoxia watabtished in the upper part of the core (1-121

cm interval) with occasional periods of imgwed oxygen level (71-81 cm interval). The
changes in the oxygen concentration at the lagbbatiom probably correspond to the opening
/closure of the channel between the lagoon and Miyazu Bay.

Key words: Aso-kai Lagoon; benthic foraimifera; paleoenvironment

I ntroduction paper, we report the occurrence of fossil foraminifera in
core ASC 2. Detail discussion about environmental

Aso-kai Lagoon is an isolated lagoon separated from change of the lagoon will be presented in another paper
Miyazu Bay (Japan Sea coast) by a sand-bar (named(Takata et al., in prep.).

Amano-hashidate) (Fig. 1). The lagoon is connected to

the bay by a narrow channel at its southeastern corner

only and the hypolimnion is in an oxygen-poor condition
almost year-round (Nakanishi et al., 1979; Takata et al.,
in press). During the last millennium, the sand-bar has
occasionally been damaged due to extreme storms andg
the conditions within the lagoon have changed /
dramatically, according to the historical archive of this Northvest Pacific [ 7 N
lagoon (Naito, pers. comm.). However, the paleo- "
environment of Aso-kai lgoon is still poorly understood
since there is a limited sedimentological study.

A sedinment-core ASC 2 was collected from the centre
of Aso-kai Lagoon to improve the understanding of its
paleoenvironement, in particular because it was expected
that a paleoenvironmental analysis of this core could Fig. 1. Map of Aso-kai Lagoon, showing the coring site of
provide useful insight in th environmental changes of core ASC 2 as an fixed circle.
the lagoon and the Amano-hashidate sand-bar. In this
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Depth Columnar
(m)  section

0-

Lithology

Mud with lamination
black (N0/1.5) with gray (N4/0) lamina

Mud with lamination

dark olive gray (2.5GY3/1)
with gray (N4/0) and black (NO/1.5) laminas

Mud with bioturbation
dark olive gray (5GY3/1)

Mud with lamination

dark olive gray (2.5GY3/1)
with gray (N4/0) and black (7.5YR2/1) laminas

Mud
dark olive gray (5GY3/1)

Mud with shell

dark olive gray (5GY3/1)
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with gray (N4/0) and dark gray (N3/0) laminas
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brownish black (2.5Y3/1)

E== =1 <_

790 - 960
cal. yr B.P.

2o Mud with shell

olive black (5Y3/1)

Mud with lamination

S

(distinct) 0 Molluscan fossil
Mud with lamination B Wood fossil
(obscure)
Mud L .
Echinoid fossil
|:| (massive) EI

Fig. 2. Columnar section of core ASC 2.

M aterials and M ethod of black- to dark gray-colored mud with parallel
laminations at 0-75 cm, 90-125 cm, 130-160 cm, 260-
Core ASC 2 was collected from the central part of Aso 290 cm and 302-313 cm (Fig. 2). AME date (1350 +
-kai Lagoon (N 3533.785, E 13510.557’, 11.4m 40 yrB.P.) was measured using molluscan fossil found at
water depth) on July 25, 2002 (Fig. 1). Total length of 327 cm (Laboratory number: Beta-198725) by
the core was 399 cm. The lithologies of the core consist Geoscience Laboratory Inc., Japan. After conversion of
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radiocarbon age to calendar age, using age calibrationlagoonal bottom in the lower sediment core interval (161
curve INTCAL 98 (Stuiver et al., 1998), 910 (790-960) -381 cm interval) has fluctuated between relatively
cal. yrB.P. was obtained for this horizon. Given that 0 oxygen-rich and seasonally oxygen-poor conditions
and 327 cm imply present time and 910 cal. yrB.P., several times, as indicated by the alternating dominance
respectively, the average sedntation rate of the core of Elphidium spp., a common taxon in littoral or outer
was estimated at 3.4 mm/yr. Hence, core ASC 2 hasbay environments (e.g., Kosugi et al., 1991), dndcf.
recorded the past 1200 years of paleoenvironmentaljaponica, which tolerates seasonal oxygen deficiency
changes in the central part of Aso-kai Lagoon. (Matsushita and Kitazato, 1990). In the upper sediment
The core was sampled for further analysis at each 1core interval (0-161 cm terval), an almost year-round
cm. The samples were subdivided into separate parts foroxygen deficiency in the bottom environment was
sedimentological and foraminiferal analyses, respec-indicated byV. fragilis, which is characteristic in anoxic
tively. Weight of these subsamples was measuredor near-anoxic conditions (Bernhard, 2004; Takata et al.,
immediately after separation. Water content of eachin press). Seasonally oxygen-poor conditions were
horizon was calculated by the difference in weight before apparent in the 71-81 cm interval, based on a high
and after drying at 70 of the subsamples for abundance ofl. cf. japonica. It is suggested that the
sedimatological analysis. Dry weights of subsamples for oxygen-level at the bottom in the central part of the Aso-
foraminiferal analysis were calculated based on its wet kai Lagoon has changed dramatically during the last
weight and water content of the other subsample. 1200 years. A detail disssion about paleoenviron-
Subsamples for foraminiferal analysis were washed on mental change will be presented in another paper (Takata
a 74xm-mesh sieve immediately after collection. The etal., in prep.).
residues were dried at T0. Approximately 200 benthic Archives dealing with Aso-kai Lagoon (Naitopers.
foraminiferal specimens were picked from each of 39 com.) show the opening/closure of the channel between
samples corresponding to each ten centimeterthe lagoon and the Miyazu Bay, which is closely related
stratigraphic interval. These foraminiferal specimens to exchange of lagoonal water, has changed during the

were identified and counted. last millennium. A wider channel at the southeastern part
of the lagoon than in the present time is shown in a
Results and Discussion picture “Amano-hashigte zu” (AD 1501?-AD 15067)

drawn by Sessyu during Muromachi-era. Such wider

The occurrence of benthic foraminifera as observed in opening of the channel is likely to correspond to
core ASC 2 is shown in Table 1. Benthic foraminifera relatively oxic or seasonally oxygen-depleted bottom
show a continuous occurrence, although they are rare atondition below 130 cm depth in core ASC 2 (before
91, 141 and 241 cm deptiArochammina cf. japonica, approx. 390 cal. yrB.P.). Additionally, the sand-bar
Virgulinella fragilis and Elphidium somaense are Amano-hashidate was damaged by extreme storms
common, andEggerelloides advena, Quingueloculina during the Ten-wa period (AD 1681 to AD 1684), the
sp. A, Miliolinella sp. A, Ammonia japonica, Ammonia Ten-mei period (AD 1781 to AD 1788) and AD 1871
sp. A, Elphidium excavatum forma excavata and E. and the environment of thisg§joon changed dramatically
excavatum forma selseyensis subordinate. Stratigraphic  due to new channels that emerged due to these storms,
distributions of the major species are shown in Fige3. based on the archive of Mizoshiri fishery, Kyoto
somaense is common in the 221-241 cm and 301-381 Prefecture, Japan (Naitou, pers. comm.). One of these
cm intervals. Ammonia japonica and Ammonia sp. A events probably corresponds to the sudden appearance of
show similar downcore distoutions. On the other hand, foraminifera  reflecting  seasonally  oxygen-poor
T. cf. japonica dominates three horizons (281-301 cm, conditions between the 71 cm and the 81 cm interval
161-201 cm and 71-81cm intervals). fragilis (approx. 210-240 cal. yrB.P.). In conclusion, the oxygen
dominates the 1-121 cm interval, with the exception of -level of lagoonal bottom was probably affected by
the 71-81 cm intervalQuingueloculina sp. A occurs  opening/closure events of the channel between the
abundantly in the 131-231 cm interval, and is particularly lagoon and the bay.
abundant at 131 cm and 151 cm depth in combination
with Miliolinella sp. A. Acknowledgements

Based on the knowledge of modern benthic
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regions (Kosugi et al.,, 1991; Matsushita and Kitazato, dating. Thanks are due to Dr. Hugo Coops (Institute of
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Table 1. Benthic foraminifera present per sample (counted Iners of each sample) from core ASC 2 (sample dry weight is
shown below)

0 10 20 30 40 50 61 70 80 9 101 110 120 130 140 150 160 170 180 190

Interval (cm) 111 22 32 43 52 63 72 81 92 103 111 122 131 141 151 161 171 181 191

Agglutinated Foraminifera
Cribrostomoides sp. A

Eggerelloides advena 1 107 16 13 10
Tiphotrocha kelettae 1

Trochammina cf. japonica 3 8 1 7 21 26 2 2 1 2 6 255 145 111 52
Trochammina pacifica 1 1

Agg. Foram. gen. et sp. indet. 1

Calcareous Porcelaneous Foraminifera

Massilina inaequaris

Massilina secans

Miliolinella sidebottomi 3 29 5 1

Miliolinella sp. indet. 1

Miliolinella sp. A 1 1 13 25 22 7 7

Quinqueloculina elongata 1

Quinqueloculina sp. A 1 1 1 1 20 1 69 110 39 61 23

Quinqueloculina sp. B 1 1 1 1

Quinqueloculina sp. C

Quinqueloculina sp. D 1

Quinqueloculina sp. indet. 5

Triloculina sp. 1

Calc. Porcelaneous Foram. gen. et sp. indet. 2 1 1 1 1 2 2 10 29 22 10 17 3

Calcareous Hyaline Foraminifera

Ammonia beccarii forma 1 3

Ammonia beccarii forma 2

Ammonia japonica 1 2 10 2

Ammonia sp. A (compact type) 1 1 1 2

Ammonia sp. A (inflate type) 1

Ammonia sp. B 1 2

Bolivina sp. A

Bolivina sp. B

Bolivina sp. C
D
E

Bolivina sp.
Bolivina sp.
Bolivina sp. F 1

Bolivina sp. indet. 1

Buccella frigida 6 2
Buccella sp. indet.
Buccella tenerrima 1 1

Bulimina sp. A 1
Bulimina sp. B
Bulimina sp. C

Buliminella elegantissima 1 1 6 9 4 2
Cymbaloporetta sp.

Elphidium advenum 1 1
Elphidium excavatum forma excavata 1 1 12 2 9
Elphidium excavatum forma selseyensis 1 1 1 1 9 7
Elphidium jenseni 1 1

Elphidium kushiroense 1 1

Elphidium reticulosum 1 1 6

Elphidium somaense 1 2 4 9 7
Elphidium sp. A 1 2 1 11 1" 7
Elphidium sp. B 5

Elphidium sp. C
Elphidium sp. D

Elphidium sp. indet. 2 1 3 1 1 1
Glabratella sp. A 1
Glabratella sp. B 1 1 1

Guttulina spp.
Gyroidinoides sp.
Neoconorbina stachi

Nonionella stella 1 4 1
Planograbratella subopercularis

Pseudononion japonicum 1

Pseudoparrella naraensis 1

Pseudoparrella tamana

Reussella pacifica 1
Rosalina bulloides 1

Rosalina sp. A 1 10 1

Rosalina sp. B 1 2 1 1

Rosalina sp. C 1

Rosalina sp. indet. 2

Stainforthia sp.

Uvigerinella glabra 9 2 4
Valvulineria hamanakoensis 1 2 13 2

Virgulinella fragilis 33 56 74 19 28 30 48 17 1 19 15 34 5 25 3 6 1

Calc. Hyaline Foram. gen. et sp. indet. 1

Total 40 63 77 29 41 38 59 41 33 6 25 27 39 59 4 191 605 297 257 115
Dry sample weight (g) 041 062 1.10 154 279 195 147 131 109 223 385 254 242 126 131 148 125 094 153 1.28
Split 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Table 1. continued
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Fig. 3. Stratigraphic changes of major species of benthic fordermin core ASC 2. Shaded symbol shows rare (< twenty)
foraminiferal presence.
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Plate 1. Scanning electron micrographs of foraminiferal fossil from core ASC 2. Scale bar=100
1 a-c.Trochammina cf. japonica
2. Virgulinella fragilis
3 a-c.Ammonia sp. A (compact type)
4 a, b.Eggerelloides advena
5 a, b.Uvigerinella glabra
6 a-c.Ammonia sp. A (inflate type)
7 a-c.Ammonia sp. B
8 a, b.Buliminella elegantissima
9.Bulimina sp. A

51
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Plate 2. Scanning electron micrographs of foraminiferal fossil from core ASC 2. Scale bar:m100
1 a-c.Ammonia japonica
2 a-c.Noniondlla stella
3 a, b.Quinqueloculina sp. A
4 a, b.Elphidium excavatum forma excacvata
5 a, b.Elphidium reticulosum
6 a, b.Elphidium excavatum forma selseyensis
7 a, b.Elphidium somaense



LAGUNA (J5/KI88f72) 12, 53~61 5 (20054E 6 H)
LAGUNA 12, pp.53—61 (2005

/\1_1

- BRI D AR

ALIESNER & —fixT RN\ DI5ERiEH

RS EL B

Domestic wastewater treatment in the drainage ar eas of L akes Shinji and
Nakaumi: Treatment efficiency and dissemination for ordinary citizens

Y oshiaki Tsuzuki®

Abstract: Pollutant loads per capita flowing into public water body were calculated for
drainage areas of inner city rivers in the drainage areas of Lakes Shinji and Nakaumi in order to
prepare environmental accounting housekeepiE®yH) books of domestic wastewater. Study
areas of this research are four drainage areas of irtyetivers in Matsue City. Pollutant loads

per capita flowing into public water body were calculated as 6.282 g-BOD personday®,
0.21~1.76 g-COD persohday*, 0.19~1.85 g-TN personl day*,0.02~0.08 g-TP persoh

day?, respectively. The reasons for smaller valuemparing to those calculated for drainage
areas of inner city rivers in urban districts of Chiba Prefecture were considered as larger natural
purification might effct in the study area of thisgex ; pollutant loads estimation errors at the
river mouths; high performance of treatmésaatilities in the study area ; and underestimation of
business sector contribution to pollutantdis in the previous results of Chiba Prefecture.
Quantitative dissemination includingréronmental accounting housekeepiffgAH) books
would be desirable for improvement of waiguality and quantity management in the study

area.

Key words. ollutant load per capita flowing into public water body; Lakes Shinji and
Nakaumi; environmental accounting housekeepiB&H) book, domestic wastewater
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# 1. KR CTHWE LT — 5 B X OTEHRHE.
Table 1. Information and data sources for the analyses in this paper.

Targeted items

Data and Information Sources (in Japanese)

- Matsue City (2002)

Pollutant loads through the rivers ]
- Shimane Pref. (2003)

- Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2003)

Population by wastewater
treatment methods

- Matsue City Environmenal Department (1999)

- Matsue City Environmental Department Environmental Preservation Section (2001)

Pollutant removal rates at a

- Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2003)

Wastewater Treatment Plant and - Shimane Pref. and Office for Shiji Lake Drainage Area Wastewater Treatment (2002)

an Agriculture Village
Wastewater Treatment Facility

- Shimane Pref. and Western Shinji Lake Wastewater Treatment Center (2002)
- Matsue City Economic Department Agriculture Village Development Section (1992)

- Matsue City (2000a)
- Matsue City (2000b)
- Matsue City (2002)

Water pollution reduction
dissemination
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Fig. 1. Subjected drainage areas in this study: Asakumigawa

River DA (drainage areq Mabashigawa River DA,

Sankyogawa River DA and Inbegawa River DA, which are

all in Matsue City, Shimane Pref.
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2. AIGHK O E AR EAL & PR O 1 A& 72 ) oFFh A& (A - S (1998, A

(1989, HAT (1996 % TCIZEEHDERL).

Table 2. Pollutant emissions of pollutant loads per capita by domestic wastewater treatment m@tremsed by
author based on Fujimura and Nakajima, 1998, Fujimoto, 1988 and Fujimura),.1996

Pollutant Emissions of domestic wastewater (g person” day™) BOD COD N TP
Basic units of domestic wastewater 45 23 8.5 1.0
Night soil 16 10 7.0 0.70
Kitchen, bath, washing clothes etc. 29 13 1.5 0.30
Pollutant emission of wastewater treatment plant population 45 23 8.5 1.0
Pollutant emission of combined jokaso population 3.2 4.6 7.0 0.88
Pollutant emission of simple jokaso population 322 16.5 7.5 0.97
Pollutant emission of simple jokaso population derived from night soil 3.2 3.5 6.0 0.67
Pollutant emission of night soil treatment population 29 13 1.5 0.30
Westewater Removal rate at wastewater treatment plants
treatment plants
Agriculture village Basic unit of PE »
PL per capita by

domestic wastewater

treatment methods

Wi
[treatment facilities |

Combined jokaso Basic unit of PE
Community plants Basic unit of PE

Basic unit of PE

astewaer

>
vVvyywvyy

Nightsoil treatment Basic unit of PE |

Total PE from the drainage area —| >

Removal rate at nightsoil treatment plant

Reachingratio

PL at the measurement points

Information and data on pollutant reduction activities in the household

Environment accounting

=> housekeeping (EAH) books of

domestic wastewater

PE: Pollutant emission; PL: pollutant load
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Fig. 2. Flow chart of pollutant loads per capita analy&idodified from Tsuzuki, 2005 a. 1Agriculture

village wastewater treatment facilities and comityiplants have been added to domestic wastewater
treatment methods, ) Reaching ratios have been calculatedngsexisted values of total pollutant

emissions from the drainage area and pollutant loads at the measurement points near the concurrent

points with the public water bodies and Bow chart of pollutant loads per capita flowing into public
water bodies and that of environmental accounting housekeéfiAll) books have been combined to a

flow chart,) .
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3. WIS BT 5 PR 2K 8 L OFHEME 2 5 Hog L7 I BT 2 s Am &,
Table 3. Pollutant loads at the mouth of rivers calculated frapresentative water quality and calculated flow rate.

Flow rate Average water quality Pollutant load
Drainage area BOD COD TN TP BOD COD TN TP
m’d’ mg I mg I mg I mg I kg d’ kg d’ kg d’ kg d’
Asakumigawa River 103,994 4.5 6.1 1.3 0.092 46.8 63.4 13.5 1.0
Mabashigawa River 38,606 4.6 6.7 3.9 0.36 17.8 259 15.1 1.4
Yamaigawa River 19,995 59 8.3 5.7 0.47 11.8 16.6 11.4 0.9
Inbegawa River 72,405 1.8 3.3 0.86 0.076 13.0 23.9 6.2 0.6

Inbegawa WD) vRA Y b= AELETHEBENEDO SR
River i (R, 2002 & /\L(ﬁﬂ TS BT A ATE
I i BRI ORI S TR A HE L7z, Sl
& River p— MAT M CTOEEHKRERD L AH 720 iHEHA
ngmM S Combined joksso WEE TN OB R TR L7
S Rive 3 Simple jokaso 3227477 PALIZOWTIE, RHESRLE
o S DF =5 % AFTELDPo12DT, MEEEIAL
River ‘ Ptk & FAR OB 2 F 72,
0 5000 10000 15000 20000 25,000 APFILEE S LA NTTICD W TUE, FEA (1988,
Population (1996 D P AT F AL O 2 FIV 72, K iidRic
(1) wastewater treatment plant®) agriculture village DV, MOHEHRAMNE L GbE THE L 72iiER
wastewater treatment facilitie§3) community plants{4) ZHWT, WO TALHAKIBICHATS 1 A7
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F 4, KRHOEGIRDI 2 EUHEARPEL & LT, 2002 & itEs.
Table 4. Pollutant emissions of each drainage at®tatsue City, 2002 and reaching ratios.

Total Pollutant emissions from the

. I Reaching ratios
. drainage area

Drainage area BOD COD TN TP BOD COD TN TP

kgd' kgd' kgd' kgd' % % % %
Asakumigawa River 6179 841.0 264.7 243 7.6 7.5 5.1 3.9
Mabashigawa River 5539 466.5 190.0 20.3 32 5.5 7.9 6.8
Yamaigawa River 346.0 259.6 1252 12.3 34 6.4 9.1 7.7
Inbegawa River 176.2  307.0 82.5 6.5 7.4 7.8 7.5 8.4
Ebigawa River - - - - - 32 52 45
Chiba City” 6,992 4,639 -387~166 -393~226
Chiba City” 6,992 4,639 36~66  25~80

Note 1) Matsue City (2002);

2) Inner city rivers in Chiba City, All drainage area; and

3) Inner city rivers in Chiba City, only the drainage area of which the calculation of the pollutant load per capita

flowing into public water bodies could be conducted.

F 5. TAEGANO 1 AS 720 e AsTE, TARHELORESR, RIAKBIZHATE LA

URERE =V 5=

Table5. Pollutant load per capita and other parameters for WTP population.

Parameters for WTP population — ——— Water quality BOD

COD TN TP

Pollutant emission per capita (g person™ day™)
Removal rate at WTP (%)

PLY per capita flowing into public water body (g person™ day™)

45 23 8.5 1.0
99.5 92.3 782 952
0.23 1.76 1.85 0.048

Note: 1) PL: pollutant load

I () O = O 5 ERB O BMED 5 1
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treatment methods; COD.
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Table 6. Environmental accounting housekeepifEAH) books of domestic wastewater: Asakumigawa River drainage

area, simplgokaso population’

Pollutant looads flowing into

Today's decrease
coastal zone

Decrease in this month

Simple jokaso BOD COD T-N T-P BOD COD T-N T-P

BOD COD_T-N_T-P

Estimation for calcualtion

59

m, m, m; m, m, m, mg m; g g g g
Nightsoil 380 300 160 17.4
Bath 380 130 60 23 114 39 0 07 34 12 00 0.02
Decrease shampoo and soap 114 39 0 07 114 39 0 07 34 12 0.0 0.02 The decrease effect to be 30%
Kitchen 1130 600 100 68 79 42 21 03 24 13 06 0.01
No use of detergent 180 4 1 0.0 The pre\riouiusedrlamoum to be 5ml person” day™ (2g-
COD person™ day™)
Decrease detergent 90 22 1 0.0 Decrease to half
Pollutant loads of rice washing water to be 2g-COD
Do not drain rice washing water 240 170 0 00 person™ day”', 24mg-TN person™ day” and 2mg-TP
nerson” dav’!
Use paper filter for kitchen 79 42 21 0.3 79 42 21 03 24 13 0.6 0.01 Theremoval rate to be 7(COD), 21(TN), 4(TP)%
Use net for kitchen 34 18 15 0.1 The removal rate to be 3(COD), 15(TN), 2(TP)%
Treatment during and after cooking 565 300 50 34 The removal rate to be 50%
Do not drain residual liquid
Dressing Sml 390 280 6 8.0
Chinese noodle soup 50ml 150 110 2 30
Used edible oil 10ml 2000 1400 28 0.0
‘Washing clothes 380 130 40 136
Decrease detergent 150 110 0 00 zhe-:ecrease to be 5g person” day” (1.3g-COD person’
ay
Total of pollutant load per capita 2270 1160 360 40.0 2077 1079 339 39.0 62.3 324 102 1.17
Decrese of pollutant load per capita — — — 193 81 21 1.0 58 24 06 0.03

Decrese of pollutant load for a family of four - - - -

- - 232 97 25 0.12

Note: 1) Source of pollutant loads (PL) ratio is derived from Chiba Prefectural Water Preservation Institute (1980).
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Prioritiesin seagrass bed selection for the conservation of resident fishes.
Sekisal Lagoon, a case study

M asahiro Horinouchi*, Y ohei Nakamura&’, Mitsuhiko Sano® and Takur o Shibuno*

Abstract: Seagrass habitats on coral reefs support unique fish assemblages. Accordingly,
preservation of both coral areas and associata@jrmss habitats is essential for maintaining
high levels of biodiversity of coral reefs. Thigugsly aimed to clarify the fish assemblage
structures in six extensive seagrass beds in the Sekisei Lagmreast of Iriomote Island,
north of Kuro Island, east and west of Kohama Island and east and west of Taketomi Island,
and determine which beds were most suitablepf@servation, thereby conserving the resident
fish species. Six combinations of the seagrasslwedered all of the seagrass-specific species,
with the partial exception oHalichoeres melanurus. However, preservation of coral areas,
where both juveniles and adults of that spscare abundant, should suffice, thereby making
each of the combinations tenable. Howevee, thmbinations including the seagrass bed north

of Kuro Island supported relatively fewer fishdividuals, therefore being less cost effective
than the other combinations. In conclusion, ie tlase that not all of the seagrass beds are able
to be preserved for some reason, a combinaticih@se east of Iriomote Island, east and west

of Kohama Island and west of Taketomi Island, or the alternative combination of those beds
plus that east of Taketomi Island, should be presd, in order to provide permanent habitats

for the overall seagrass fish community.

Key words: fish-species diversity; reservation; seagrass bed; Sekisei Lagoon
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Fig. 1. Location of Sekisei Lagoon and studied seagrass
beds(@) . Dotted line, reef margin. IE, bed east of Iriomote

Island; KN, bed north of Kuro Island; KW, bed west of

Kohama Island; KE, bed east of Kohama Island; TW, bed
west of Taketomi Island; TE, bed east of Taketomi Island.
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bed. Bars indicate standard datibn. Abbreviations given
in Fig. 1.
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Table 1. Numbers of individuals recorded of each fish species observed in the seagrass beds in Sekisei
Lagoon. *, species not observed in coral area transedbbreviations given in Fig. 1.

Seagrass bed

Family Species IE KN KW KE TW TE
Apogonidae Apogon ishigakiensis * 4 6
Lutjanidae Lutjanus gibbus 18 14 5 4
Lethrinidae Lethrinus harak * 9 2 3 1 12 19

Lethrinus genivittatus * 1

Lethrinus atkinsoni * 13 1 25 40 6 32

Lethrinus nebulosus * 6 36

Lethrinus ornatus * 1 3

Lethrinus obsoletus * 5 14 10 4 16

Lethrinus spp. * 2 1 1
Mullidae Parupeneus barberinoides * 16 5 14 9 5

Parupeneus multifasciatus 10 1 2 1

Parupeneus barberinus * 2 7 18

Parupeneus indicus * 1 1 1 1 3

Parupeneus pleurostigma * 2 2

Parupeneus ciliatus * 1
Pomacentridae Dischistodus prosopotaenia 3 12 1

Pomacentrus chrysurus 2 3 3
Labridae Choerodon anchorago 7

Choerodon shoenleinii * 9

Cheilio inermis * 1 1 11 21 8 9

Stethojulis strigiventer 42 48 51 159 119

Halichoeres trimaculatus 4 1 6 1

Halichoeres argus * 1 13 1

Halichoeres melanurus 1

Coris batuensis 2 1 5

Cheilinus chlorourus 1

Oxycheilinus bimaculatus * 2

Novaculichthys macrolepidotus * 2 1
Scaridae Leptoscarus vaigiensis * 6 4 9 8 6

Calotomus spinidens * 11 18 21 2 2
Pinguipedidae Parapercis cylindrica 12 1 11 5 22 6
Tripterygiidae Enneapterygius minutus * I
Blenniidae Petroscirtes mitratus * 4 3
Callionymidae Anaora tentaculata * 1 1
Gobiidae Cryptocentrus caeruleomaculatus * 61 6 3 34 6

Cryptocentrus albidorsus * 1

Ctenogobiops pomastictus * 2

Vanderhorstia ornatissima * 1 21 2 7

Amblygobius phalaena 4 2

Asterropteryx semipunctata 4 1 1
Siganidae Siganus argenteus * 5

Siganus spinus 2 30 20 7

Siganus fuscescens * 122 74 182 25 394

Siganus virgatus 2 1 13 12
Acanthuridae Acanthurus dussumieri 1
Sphyraenidae Sphyraena flavicauda * 7 10

Total species number (46) 28 10 21 29 27 24

a, including species observed outside coral area transects.
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A comparison of fish assemblages from seagrass beds and
the adjacent bare substrata in Lake Hamana, central Japan

M asahiro Horinouchi®

Abstract: The fish species richness and abundameere compared between the seagrass beds
and the neighoboring bare sand substrata at two sites i.e. Megaura and Yokoyama in Lake
Hamana, central Japan from March to May each year in 1998, 1999 and 2000. The species
richness in seagrass beds were higher tHawsd in the bare substrata and the species
composition and the relative abundance of each species differed between them. The mean
numbers of individuals and the species diversity, however, did not differ between the two
habitat types. Such phenomena may be due tog¢hsonal changes in habitat structure of the
studied seagrass beds.

Key words: Seagrass bed; sand flat; species richness; fish abundance

Introduction fish species and individuals than adjacent unvegetated
areas, was examined.

It is widely accepted that seagrass beds support large
numbers of fish species and individuals, and provide M aterials and M ethods
nursery habitat for juveniles of many species, compared
to adjacent unvegetated areas which have different fish The study was carried out over seagrass b&dséra
assemblages, usually characterized by fewer species andharina) and adjacent shallow sand substrata at Megaura
fewer individuals (e.g., Kikuchi, 1974; Adams, 1976; and Yokoyama bordering Lake Hamana in the western
Weinstein and Heck, 1979; Beckley, 1983; Pollard, part of Shizuoka Prefecture (Fig. 1). The study period
1984; ; Sogard, 1989; Connolly, 1994; Edgar and Shaw, was from March to May each year in 1998, 1999 and
1995). The structural complexity composed by seagrass2000. At the study sites, the seagrass which constituted
leaves is considered one of the major factors responsiblethe beds was annual, growing heavily during March
for such differences in habitat use, because it providesthrough May, but dying back in other months. The areas
varied microhabitats and piection from predators, and of seagrass beds at Megaura and Yokoyama were ca. 1.5
enables food to be supplied in ways not available in the ha and 16 ha, respectively, being in 2-5 m depth. The
absence of seagrass. Some workers have shownadjacent sand flats studied were 0.5-2 m depth.
however, that seagrass may not necessarily support a Visual censuses using SCUBA were made monthly
larger number of fish individuals than adjacent bare between 10:00 and 16:00. At each site, five transects 10
substrata (e.g., Heck and Thoman, 1984; Howard et al.,m long and 1 m wide were randomly established in both
1989; Ferrell and Bell, 1991). To date, there have beenthe seagrass bed and adjacent sand flat, using a scaled
few studies which have compared the relative importancetape. The transect width was estimated visually, these
for fishes of seagrass and adjacent sand habitats intransects being at least 10 m apart from each other. All
Japaese coastal systems. fish individuals within each transect were counted and, if

In this study, the hypothesis that seagrass beds in Lakepossible, the total length (TL) of each individual
Hamana, Japan, supported a relatively larger number ofestimated to the nearest 5 mm with a transparent ruler.

* Research Center for Coastal Lagoon Environments, Shimane University 1060 Nishikawatsu, Matsue, Shimane 690-8504, Japan
(e-mail addresshori@soc.shimane-u.ac.jp)
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Table 1. List of fish species occurring ovefostera beds

and adjacent sand flats at Megaura and Yokoyama study
sites and size ranges (mm TL) of individuals of each month.
Data were pooled for sites and years because of the lack of
any significant differences in size ranges of individuals of
each species.

-, no individuals observed; + size not measured.

Lake Hamana - Seagrass beds Sand flats
Species March April May March April May
Anguilla japonica +
Plecoglossus altivelis altivelis - - - 66-70
Hippocampus coronatus - 66-70
Mugil cephalus cephalus - 46-50
Sebastes inermis - - 36740
Gerres equulus - + -
Pseudoblennius cottoides 36-40 36-40 46-50
Pholis nebulosa 36-50 46-50 66-100 36-40
Petroscirtes breviceps <10 - -
Gymmnogobius macrognathos - - 16720 36-40 +  46-50
Acanthogobius flavimanus 171-180 - 16-30 - - 1630
Favonigobius gymnauchen - 3640 36-60 26-50 26-60 51-60
Pacific Ocean Chaenogobius spp. <10 11-30 + <10 11-30
Gymnogobius spp. <10 6-20 - - 11-30
Fig. 1. Map of the study sites. a: census area at Megaura;  4cenirogobius pflaumii - 66770
Sphyraena sp. <10
b: census area at Yokoyama. o
Kareius bicoloratus - - + - 16-30
Pleuronectes yokohamae 21-35 21-45 31-70 <20 16-35 36-75

Rudarius ercodes 16-20

To evaluate the species diversity of fish assemblages, the
Shannon-Wiener diversity index (H’) was calculated
using the relative abundance of each species in eachineteen species were recorded, most of the individuals
assemblage. being juveniles of relatively small body size (Table 1).

A four-way ANOVA was employed to test whether or Eighteen species occurred tine seagrass habitat, and 9
not fish species richness and total fish abundancein the bare habitat. Ten species were restricted to the
differed between the seagrass habitat and adjacent sandeagrass beds, and 1 species to the sand flats, the
flat, with habitat type, site, month and year as fixed remainder occurring in both habitats.
factors. All data were log-transformed. Such Four-way ANOVA revealed that the mean number of
transformation, howevedid not produce homogeneous fish species in the seagrass beds was significantly higher
variances. Therefore, in order to compensate for thethan that in a bare habitat overal €0.01) (Fig. 2a).
increased likelihood of Type 1 error, the significance Interactions among fixed factors, in all cases except the
level wasset ate =0.01 (Underwood, 1981). pair of months and sites, were significant @k0.01).

To examine the overall patterns in similarities of Four-way ANOVA detected no significant difference
species composition in these habitats, the Bray-Curtisin the mean number of fish individuals between the
similarities were calculated based on the mean densityseagrass and bare habitats over&b(Q.8), but found
data of each species, and were applied to a clustersignificant interactions between habitat type and other
analysis with group-average linking. As a basis for fixed factors (allP <0.001) (Fig. 2b).
grouping the assemblages, a level of similarity value of Species diversity of fish assemblages. H' value ranged
60 (relatively high overlap value) was arbitrarily from 0 to 1.93 for seagrass fish assemblages, and from 0
adopted, so as to avoid grouping assemblages by chanceto 1.50 for sand-flat fish assemblages, the mean values

In these analyse§haenogobius spp. or Gymnogobius not differing between the two habitat types (0.88+0.64 S.
spp. were regarded as single species, because they ofteD. for seagrass fish assemblages and 0.51+0.44 S.D. for

occurred as mixed species schools. sand-flat fish assemblages; t-td2t:0.07) (Fig. 3).
All of these analyses were carried out on SPSS for Similarities among assemblages. At the similarity
Windows, Release 12.0 J. value of 60, fish assemblages were divided into 21
groups (Fig. 3). Of them, only five groups contained
Results plural members. The rests were grouped separately from
each other.

Fish gpecies richness and abundance. A total of
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5 : . Habitat Site Month Year — H’

~ (a) SpeCICS number . Sand Y Mar. 1999 0
g Sand M Apr. 1998 0.81
2 4 Sand M Apr. 1999 1.04
_ P<0.01 Sand M Mar. 1998 0.8l
g, l Sand Y Apr. 1999 1.50
% 1 ‘| Seagrass M Apr. 1999 0.92
5 Sand M Mar. 1999 0.28
a Seagrass Y  Apr. 1999 0.64
L: 1 Seagrass M Apr. 1998 1.93
1) Seagrass Y May 2000 0.76
b5, Seagrass Y Mar. 1999 1.34
=] J Seagrass Y Mar. 1998 1.32
g Sand Y May 2000 0.83
Z. Seagrass M May 2000 O
0 Seagrass M May 1999 1.51

30 - Seagrass Y  Apr. 2000 0.83

& ] (b) Abundance Sand M May 1999 035
ey ] T Seagrass Y May 1999 1.18
— T Seagrass M May 1998 1.38
b5 Sand M  May 2000 0.49
o 1 Sand Y May 1999 0.47
Trg 20 - Seagrass Y May 1998 1.92
= 1 Seagrass Y Apr. 1998 0.13
.'.E 1 Sand Y May 1998 0.18
5 b Sand M  May 1998 0.12
g . Sand Y Apr. 2000 1.00
t.s 10 4 Seagrass M Apr. 2000 0
— L Seagrass Y Mar. 2000 1.00
,.8 Seagrass M Mar. 1999 1.00
g Sand Y Mar. 2000 0.92
E ' Sand M Mar. 2000 0.82
0 1 : Sand M Apr. 2000 O

: Seagrass M Mar. 2000 0

Seagrass Sand : Sand Y Mar 1998 0

. Seagrass M Mar. 1998 0

. ;
Habitat 0 20 40 60 80 100

Fig. 2. Mean numbers of fish species (a) and individuals (b) Similarity

per 10 m in the seagrass and sand habitats. Data were  Fig. 3. Dendrogram showing the clustering of the species
pooled for months, sites and years, because the main  composition obtained from each habitat at each site in each
purpose of the present study was a comparison of fish  month of each year based on density data. M, Megaura; Y,
species richness and abundance between the two habitat Yokoyama. H’, Shannon-Wiener index.

types. Bars indicate standard deviation.

changes in habitat complexity of the studied seagrass
beds. At the present study sites, seagrass flourishes
Discussion almost entirely during March through May each year
dying back in other months (M. Horinouchi, per. obs.).
The results of the presentusly afforded no evidence Seagrass fish which newly-recruited to the beds, may
for the hypothesis that the seagrass beds support largehave to leave them as the seagrass died back. If, on the
number of fish individuals compared to the adjacent other hand, the above-ground seagrass biomass
unvegetated areas. maintained a consistent level all year round, such fishes
While the three-years totahnd the mean fish species may be able to complete the remainder of their life cycle
numbers in the seagrass beds were surely higher thann such beds. As a result, individuals belonging to
those in the sand flats, the mean numbers of individualsvarious year classes could bewm® permanent residents,
and the species diversity index values did not differ contributing to a relatively rich seagrass fish fauna
between the two habitats overall. The strong interactionscompared to adjacent bare substrata. Such a phenomenon
suggested that fluctuation patterns of fish specie richnesswas observed in &ostera marina bed at Aburatsubo,
and abundance of the assemblages were highly variableKanagawa Prefecture, central Japan, where seagrass
among habitat types, sites, months and years. In additionflourishes all year round (M. Horinouchi, unpubl. data).
few groups containing plural members in the On the contrary, most individuals seen in the present
dendorogram indicated the assemblage structures wereeagrass beds were new recruiesulting in a relatively
highly variable in both habitat types at the present study poor fish fauna overall.
sites. These may have been partly due to seasonal The general conclusion provided by the present study
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Ostracode assemblages of alluvium sediment cores
in the western part of Izumo Plain, Shimane Prefecture.

Katsura lshida' and Katsumi Takayasu®

Abstract: Fossil ostracode assemblages of alluvium sediments are investigated in the western
part of Izumo Plain to discuss detailed paleoenvironments of the “paleo Shinji Bay”. Four
samples from core in Lake Jinzai and seven damfsom core in Hishine-lke were selected for

this study. Thirty-four genera and 71 spedessil ostracodes are recognized. Fossil ostracode
assemblages in this study are close to those of the recent Lake Nakaumi. Two ostracode
speciesBicornucythere bisanensis and Spinileberis quadriaculeata, are mostly dominated in

both core. It indicates that Lake Jinzai ahishine-lke were located in central part of the
“paleo Shinji Bay” in 2-9 water depth between 9500-8000 yr. BP. The bay mouth ostracode
fauna in mud bottom in the recent Nakaumdcarred in the middle part of the core from
Hishine-ike. It shows that the reduction of the “paleo Shinji Bay” occurred at lease one time.
Soinileberis quadriaculeata shows very low percentage in core from Hishine-lke, though it
represents relatively high in core from Lakezhn This suggests that southwestern part of the
“paleo Shinji Bay” was more oxic conditions compared with northwestern part.

Key words: fossil ostracode; Izumo Plain; Lake Jinzai; the Holocene

i U & (2
IR VEE L, RS R 1 IXIRAE D S8
W % B 7oK & ey 5l (T8 122>, 1990 %
L Twi-eE 2o, HEFHFOREE % HH
T LT T2, FEEIC S IEF ICHEBR R g T
b, BE, INFETREDPD Lo - HEFEFTY
FIZ BV THARDOIIRG R H S, HEREAHB X
OHEREW) DAL 7 & 2458 L BREOE LA
fibnzz(ILHIE2, 2003; IHHIEZ2, kb)), =
o OMERAE O 9 B, .G B L ORI
THIE N7z 2K (JZ-01, HS-02 I2DoWTIid, A
7 WEREAEALANE S R T L 23 BlCh B T &

Moo TWwab (IIHIEA, 2003. F7-, HILEAL
% 7B EE b iThb Tl Y, BRI
MEKRDRER ENFER SN TS (BH - &%,
2003; IIHIZ 2, Fehid). AR TR, Thb2
RKOaTiZEEFNs AR LA EZRE L, HoEE
DL FEM e R T .

HALS £ OB

M 2SR PG AL (& 9 B e e (3Z-00) B
L OZEMM (HS-02) |23\ THRHI & L7 ARREE &
Hw<, HERfbAoOBRT 2 17-72 (K 1).
1.Jz-01 37

BN R AT ML RS2 Department of Geology, Faculty of Science, Shinshu University, 3-1-1, Asahi, Matsumoto 390-8621, Japan
> BMRAKY  Shimane University 1060, Nishikawatsu, Matsue 690-8504, Japan

73



74 AHE R -

I
R
ot
o

i
lzumooyasl!

Taisha Bay

Hii River

Kando River

[ ]
JZ01

Japan Sea

— 30N

Northwest Pacific

rr | rrrrrrr

135E 145 E

LB L N

X 1. BB RS & OV JZ-01,HS-02 I 7 OFRHUALE .
Fig. 1. Maps showing western part of Izumo Plain and sampling site of JZ-01 and HS-02 cores.
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Table 1. List of fossil ostracodes from the JZ-01 and HS-02 cores.

o o «© ~
o~ < © o

g & § ¥ 5 2 8 & g & 3
e 8 8 8 8 8 T T T =T =T
(Y] o o o o o~ o - - - -

species sampes 8 % 8 8 8 8 § 8§ § 8§ §

Amphileberis nipponica 3 13

Aurila cymba 1 4 2

Aurila hat aii 1 1

Aurila miii

Aurila munechikai 1

Aurila tosaensis 1

Aurila sp. 2 1 1

Australimoosella tomokoae 2 2 6 3

Bicornucythere bisanensis 88 3 13 25 206 2 78 21 106 109 80

Bythoceratina hanaii 2 3

Callistocythere alata 1 2

Callistocythere pumila 1

Callistocythere undata 1

Callistocythere unduratifacialis 4 2

Callistocythere sp. 1

Coquimba ishizakii 2

Cornucoquimba tosaensis 1 2 1

Cythere hanaii 1

Cythere japonica 1

Cythere nishinipponica 13 15

Cythere omotenipponica 3

Cythere uranipponica 6 1 2

Cythere sp. 18 24 1 1 2

Cytherois tosaensis 2

Cytherois uranouchiensis 1 1 2

Cytheroma ? sp. 4

Cytheromorpha acupunctata 2 1 3

Cytheropteron miurense 1 1

Dolerocypria mukaishimense 2 1

Hemicythere sp. 8 2

Hemicytherura cuneata 5

Hemicytherura tricarinata 1

Hemicytherura sp. 1 1

Loxoconcha japonica 3 3 1 22 6

Loxoconcha kattoi 1

Loxoconcha optima 5 12

Loxoconcha tosaensis 24 2 35 1

Loxoconcha uranouchiensis 6 5 4 13 1 6 24

Loxoconcha viva 29 1

Lococoncha sp. 1 2 4 1

Loxoconcha sp. 1 1

Munseyella japonica 3

Munseyella sp. 2 1

Neonesidea oligodent ata 4 12 24 1 4

Nipponocythere bicarinata 75 2 1

Paracytheridea neolongicaudata 1

Paracytherois tosaensis 1 1

Paradoxostoma sp. 3

Parakrithella pseudadonta 3

Pistocythereis bradyi 1 6 2 6 20

Pontocythere miurensis 19 1 16 2 1 3

Pontocythere sekiguchii 2 1

Pontocythere subjaponica 1 1

Pontocythere sp. 1

Propontocypris sp. 2

Robust aurila ishizakii 2 8 1 1

Sclerochilus sp. 1 1

Schizocythere kishinouyei 2 1

Semicytherura henryhowei 1

Semicytherura miurensis 7

Semicytherura wakamurasaki 1

Semicytherura sp. 1 3 9 1

Semicytherura sp. 2 1 1

Spinileberis quadriaculeata 1 2 7 44 3 17 22 59 78 37

Trachyleberis niit sumai 4 4 1 5 1

Trachyleberis sp. 3

Xestoleberis hanaii 3 4 45 3 12

Xestoleberis iturupica 1

Xestoleberis sp. 1 1

Xestoleberis spp. 1 1

Gen et sp. Indet 1

others 1 3 1

Total number of specimens 164 10 70 85 647 25 162 43 207 249 118

Total number of species 20 5 24 20 41 14 25 2 13 8 3

sample weight (g) 05 05 025 05 05 05 05 05 050175 0.5

number of specimens/ 1g 328 20 280 170 1294 50 324 86 414 1423 236
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Fig. 2. Scanning electron micrographs of fossil ostracodes from Cores JZ-01 and HS-02. Seal®@®am.

1. Aurila cymba (Brady) , addt, right valve, HS-02 38-42. 2ustralimoosella tomokoae (Ishizaki) , adut, right valve, HS-02 38
-42. 3.Amphileberis nipponica (Yajima), adut, left valve, HS-02 38-42. 4Bicornucythere bisanensis (Okubo), adut, male,
right valve, JZ-01 23-27. 5Bicornucythere bisanensis (Okubo), addt, female, right valve, HS-02 38-61. @& ythere
omotenipponica Hanai, adult, right valve, HS-02 38-23. @ythere nishinipponica Okubo, adult, right valve, HS-02 38-42.
8. Loxoconcha optima Ishizaki, adult, left valve, HS-02 38-42. Boxoconcha tosaensis Ishizaki, adult, right valve, JZ-01 22-
88. 10.Neonesidea oligodentata (Kajiyama), adut, right valve, HS-02 38-61. 11Ristocythereis bradyi (Ishizaki), adut, left
valve, JZ-01 22-88. 1Xpinileberis quadriaculeata (Brady), adt, right valve, JZ-01 22-88. 13Xestoleberis hanaii Ishizaki,
adult, left valve, HS-02 38-41.
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Hishine-lke (HS-02)

Lake Jinzai (JZ-01)
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Fig. 3. Diagram showing relative abundance of dominant ostratcax@, number of specimens per 1 g of sediment sample,
number of species, diversity and equitability in each samples from cores JZ-01 and HS-02.
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Saline wedge obser vation by echo-sounding equipment (SC-3)
and towing type water quality monitor (TPM CLOROTEC)

Takao Tokuoka', Ayumi Fukita', Masaaki Tateishi?, Kiyokazu Nishimura®,
Kei Anma’, Shigeo Matsuda®, Toshiharu Kawasumi® and Tatsuo Seki®

Key words: SC-3 acoustic profiling system; towingge water quality monitor; saline wedge
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Fig. 1. Test route at R. Aganogawa, Niigata Pref.
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Fig. 3. Time-series data of Depth, Temperature, Salinity,
Turbidity and Clorophyll-a by TPM CLOROTEC at R.
Aganogawa.
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Nakaumi-R. Oohasi.
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