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Spatial distributions of marine sediment and environment in the Ise Bay and Mikawa Bay,

central Japan
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Abstract:We analyzed grain size, concentrations of total organic carbon, total nitrogen and total
sulfur, stable isotope ratios of organic carbon and nitrogen, and mineral composition of surface
sediments collected from 44 sites in the Ise Bay and Mikawa Bay and demonstrated the present seafloor
environment. The silty sediments over 6 ¢ were deposited in the inner and central parts of the bays
of Ise and Mikawa bays and grain size became coarse from the central part to the mouth of the bays.
This distribution pattern of grain size indicates that the inner and central part of the bay were slow tidal
current and stagnant condition and tidal current increased toward the bay mouth. The concentrations
of total organic carbon, total nitrogen and total sulfur are relatively high in the inner and central part
of the bay and decreased in the bay mouth. These results indicated high organic matter load and low
oxygen content caused by stagnant condition. The ratio of total organic carbon and total nitrogen, stable
isotope ratios of organic carbon and nitrogen which are indicators of the origin of organic matter in the
sediments show that most of organic matter in the sediment originated by marine planktonic matters,
while the contribute of terrestrial plant detritus increases near the offshore of river mouth and the bay
mouth. The mineral composition changes are considerably related to grain size. The composition
of muscovite increased in the Matsusaka-Ise offshore part and this result indicate that the mineral
composition is influenced by the supply action of the inflow river from the southwestern part of Ise Bay.
Comparison with the grain size distribution in the 1970s—1980s suggests that the bottom sediment in
the western part of the southern Chita Peninsula may have become a finer from the 1970s—1980s to the
2000s-2010s.

Keywords: bottom surface sediment, grain size, organic geochemical properties, mineral composition,

Ise Bay and Mikawa Bay.
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Table 1 ~ Sampling location and grain size properties.
B FREUZE /Location KIS FRAL &8 %X/content (%) GIC
REGH R RS KR/ Water o ZiE  EKE /mud
/Site  /Sampler N depth (m) /grain s‘|ze /Md  /sorting B W Yk ¥t content
No. /Lt R /Long. analysis (@) /gravel /sand /silt /clay (%)
Stl MC 34° 57.0083'N 136° 43.4649'E 26.9 L —#—/Laser 7.36 1.56 0.0 0.1 65.0 349 99.9
St4 MC 34° 55.2116'N 136° 43.5974'E 31.9 L —#—/Laser 6.70 1.78 0.0 4.1 717 242 95.9
St6 MC 34° 49.1571'N 136° 40.2208'E 24.2 L —#—/Laser 7.10 1.74 0.0 2.0 67.2 30.8 98.0
St7 MC 34° 49.2019'N 136° 43.5418'E 35.3 L —#—/Laser 6.79 1.73 0.0 2.9 71.8 253 97.1
St9 MC 34° 45.0236'N 136° 38.0473'E 28.8 L —#—/Laser 6.76 1.76 0.0 3.0 71.8  25.2 97.0
St1l MC 34° 45.0131'N 136° 43.4968'E 37.8 L —#—/Laser 6.78 1.73 0.0 2.8 719 253 97.2
St13 MC 34° 42.4757'N 136° 48.3295'E 34.0 L —+#—/Laser 6.12 1.92 0.0 10.7 703 19.1 89.3
Stl4 MC 34° 41.1086'N 136° 36.0963'E 27.0 L —H#—/Laser  6.49 1.76 0.0 4.6 73.7 217 95.4
Stl6 MC 34° 39.2678'N 136° 42.2212'E 32.3 L —#—/Laser 6.39 1.87 0.0 8.2 706 21.2 91.8
St17 MC 34° 39.1929'N 136° 50.4802'E 34.3 L —+#—/Laser 5.27 2.15 0.0 252 59.0 158 74.8
St18 MC 34° 37.4132'N 136° 39.0397'E 20.6 L —#—/Laser  6.80 1.81 0.0 3.8 70.0 26.2 96.2
St22 MC 34° 36.1003'N 136° 49.5273'E 30.8 L —#%—/Laser 4.76 2.18 0.0 343 526 131 65.7
St23 MC 34° 35.9224'N 136° 53.6123'E 41.7 L —+#—/Laser 4.85 2.17 0.0 31.1 551 138 68.9
St24 MC 34° 34.2186'N 136° 46.3753'E 19.8 - - - - - - -
St26 MC 34° 46.3395'N 136° 57.5524'E 16.0 L —#—/Laser 6.23 1.81 0.0 7.1 741  18.8 92.9
St27 MC 34° 44.3210'N 137° 3.5540'E 11.0 L —#—/Laser 6.27 1.77 0.0 7.3 744 183 92.7
St28 MC 34° 44.2979'N 137° 9.0517'E 14.4 L —H#—/Laser 6.98 1.68 0.0 1.1 713  27.6 98.9
St29 MC 34° 41.4317'N 137° 3.6143'E 19.4 L —#—/Laser 3.46 2.17 0.0 60.0 314 8.6 40.0
St30 MC 34° 41.6207'N 137° 9.2637'E 16.9 L —#—/Laser 6.44 1.63 0.0 4.2 775 183 95.8
C1 SM 34° 58.9775'N 136° 44.9881'E 17.0 L —t#—/Laser 6.85 1.06 0.0 0.0 56.3 43.7 100.0
Cc2 SM 34° 54.5049'N 136° 40.9656'E 19.2 L —#—/Laser  6.99 1.23 0.0 0.6 49.6 49.8 994
C3 SM 34° 54.4750'N 136° 44.9923'E 30.0 L —#—/Laser 7.11 1.35 0.0 0.3 454 543 99.7
C4 SM 34° 49.9904'N 136° 39.9829'E 22.8 L —H#—/Laser 7.24 1.19 0.0 0.3 40.0 59.7 99.7
Ch SM 34° 49.9685'N 136° 45.0025'E 37.0 L —#—/Laser 6.84 1.38 0.0 0.1 55.6 44.4  99.9
C6 SM 34° 455099'N 136° 39.9830'E 28.2 L —#—/Laser 7.04 1.27 0.0 0.0 48.4 51.6 100.0
C7 SM 34° 45.4990'N 136° 44.9716'E 37.6 L —H#—/Laser  6.65 1.45 0.0 0.4 61.2 384 99.6
C8 SM 34° 45.4971'N 136° 48.9823' 31.0 L —#—/Laser 6.13 1.56 0.0 20 713 268 98.0
C9 SM 34° 46.9812'N 136° 57.9864'E 16.4 L —+#—/Laser 5.88 1.49 0.0 6.4 79.4 142 93.6
C10 SM 34° 45.6544'N 137° 1.1732'E 7.0 Ef/sieve 2.24 0.65 0.9 97.9 1.0 0.2 1.2
Cl1 SM 34° 45.4766'N 137° 6.9987'E 8.5 ffi/sieve 1.15 1.87 152 788 5.6 0.4 6.4
C12 SM 34° 45.0858'N 137° 12.9972'E 12.5 L —#—/Laser 6.57 1.26 0.0 0.8 65.5 33.8 99.2
C13 SM 34° 46.0427'N 137° 16.9278'E 9.8 L —#—/Laser 6.27 1.39 0.0 3.2 705  26.3 96.8
Cl4 SM 34° 42.9951'N 136° 35.0116'E 23.4 L —#—/Laser 6.82 1.87 0.0 0.6 54.8 44.6 99.4
C15 SM 34° 40.9734'N 136° 39.9923'E 35.0 L —H#—/Laser 7.09 1.64 0.0 0.0 47.0 53.0 100.0
C16 SM 34° 40.9975'N 136° 44.9928'E 36.2 L —#—/Laser 6.28 1.64 0.0 1.3 67.9 30.8 98.7
C17 SM 34° 40.9817'N 136° 49.9823'E 30.5 L —#—/Laser 3.89 1.56 0.0 172 75.2 7.5 82.8
C18 SM 34° 41.0118'N 136° 55.0069'E 19.8 L —H#—/Laser 3.17 0.81 0.0 419 54.6 3.5 58.1
C19 SM 34° 40.9450'N 137° 1.9303'E 16.7 L —#—/Laser 2.84 1.41 0.0 57.7  39.7 2.6 42.3
C20 SM 34° 40.9931'N 137° 6.9809'E 18.6 L —#—/Laser 5.32 1.47 0.0 4.6 829 125 95.4
C21 SM 34° 41.9891'N 137° 13.0253'E 13.0 L —H#—/Laser 6.24 1.54 0.0 1.3 69.9 28.8 98.7
C22 SM 34° 36.5149'N 136° 40.9873'E 16.8 fii/sieve 1.33 3.18 35,8 46.8 143 3.2 18.6
C23 SM 34° 36.5050'N 136° 45.0119'E 21.4 ff/sieve -0.25 2.50 432 494 5.7 1.7 7.8
C24 SM 34° 36.4972'N 136° 49.9915'E 33.4 L —H#—/Laser 3.85 1.67 0.0 21.0 704 8.5 79.0
C25 SM 34° 36.5073'N 136° 55.0051'E 33.8 L —H#—/Laser 298 1.38 0.0 51.2 444 4.4 48.8
C26 SM 34° 32.9945'N 136° 47.4958'E 22.0 L —#—/Laser 5.73 1.79 0.0 4.5 72.0 234 95.5
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Distribution maps of sand, silt and clay contents. The results of laser diffraction and scattering indicate the volume content,

while the sieve shaking method the weight content. A: sand, B: silt, C: clay.The topography based on Kishimoto (2000) .
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Relationship between median diameter, water depth and sorting. A: water depth and B: sorting versus median diameter.

2R REHRM ORI & OMBISRE. KICFIE p<0.05 2777

Table 2 Correlations of grain size properties and water depth in surface sediment samples. Bold numbers show p<0.05.

hRpEE  EKE &% % /content
/Md /sorting  Ebh/sand L k/silt  #t/clay

7Kk3%/Water depth 0.26 0.18 -0.29 0.25 0.22
s SRR 1B/ Md -0.31 -0.89 0.70 0.80
YEKE /sorting 0.12 -0.13 -0.32
#/sand -0.77 -0.73

Lk /silt 0.22
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The topography based on Kishimoto (2000).
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Table 3  Element concentrations and stable isotopes of surface sediment samples.

REUS/Site 2RERE  2ER/TN 2WHE/TS 2ERKFLER ARRRRERMEL 2ERLERMAL

No. /TOC (%) (%) (%) Et/C/N ratio /8 PCorg (%0) /5N (%)
St1 1.97 0.19 0.51 105 -233 5.4
St4 2.17 0.25 1.34 8.7 216 6.3
St6 2.66 0.32 1.31 8.3 214 6.7
St7 2.55 0.30 0.88 8.6 -21.9 6.4
St9 2.63 0.32 118 8.1 213 7.0
Stl1 2.94 0.38 1.11 7.8 213 7.1
St13 1.73 0.20 0.55 8.6 213 6.6
St14 3.26 0.44 1.56 7.4 212 7.0
St16 2.70 0.34 0.92 7.9 214 7.0
St17 1.17 0.14 0.40 8.1 213 6.5
St18 2.35 0.27 0.71 8.7 -22.0 6.8
St22 0.95 0.10 0.36 9.3 -20.9 5.8
St23 1.36 0.16 0.43 8.3 -20.1 6.5
St26 2.46 0.28 0.99 8.7 217 6.6
St27 2.49 0.30 0.94 8.3 -20.9 7.6
St28 3.28 0.40 1.23 8.2 -21.0 75
St29 0.33 0.03 0.22 108 217 6.3
St30 3.12 0.43 1.29 7.3 -20.8 7.1
c1 1.74 0.15 0.38 113 -24.9 4.3
c2 2.15 0.24 118 8.9 -22.1 6.5
c3 2.46 0.29 1.15 8.6 2211 6.6
c4 2.52 0.30 1.42 8.3 -20.9 6.9
C5 2.63 0.33 1.03 7.9 -20.6 7.0
Ccé 3.12 0.39 1.27 8.0 -205 75
c7 2.80 0.36 1.15 7.8 -20.6 7.0
c8 2.10 0.27 0.78 7.8 -205 7.1
C9 2.15 0.26 0.86 8.2 -21.0 7.0
c10 0.70 0.05 0.07 14.2 216 1.4
c11 0.58 0.05 0.16 11.1 2211 8.3
C12 2.86 0.33 1.60 8.7 2211 8.2
c13 2.76 0.29 1.91 9.5 218 7.8
c14 2.83 0.34 1.91 8.2 2211 7.1
C15 2.93 0.36 1.22 8.0 -20.8 7.4
C16 2.27 0.28 0.84 8.0 -20.8 7.4
c17 0.66 0.07 0.33 9.0 214 6.2
c18 0.28 0.03 0.18 11.1 -21.9 5.7
c19 0.35 0.03 0.22 118 216 6.4
€20 1.75 0.22 0.70 8.0 -20.8 7.8
c21 2.76 0.32 1.50 8.6 -20.8 8.0
c22 0.76 0.08 0.20 9.5 -226 6.2
c23 0.65 0.07 0.03 9.3 =227 6.0
c24 0.67 0.08 0.15 8.9 217 6.5
C25 0.49 0.04 0.10 11.2 -22.0 5.7
C26 1.76 0.20 0.46 9.0 =225 6.5
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Relationships between element concentrations, water depth and grain size. A: water depth and B: median diameter versus

element concentrations. C: total organic carbon versus total nitrogen and sulfur. D: total sulfur versus total nitrogen.

WA RIBUERI ORI L OB NICFI p<0.05 2R

Table 4  Correlations of elemental properties in surface sediment samples. Bold numbers show p<0.05.

ToC ™ TS C/Nratio §9C,, 6N
K%/ Water depth 0.09 0.14 -0.04 -0.44 0.25 0.05
sk 1B/ Md 0.85 0.82 0.75 -0.60 0.19 0.33
SEREE /sorting -0.16 -0.12 -0.19 -0.29 -0.01 0.23
TOC 0.99 0.89 -0.69 0.32 0.48
™ 0.87 -0.76 0.40 0.52
TS -0.60 0.37 0.53
C/N ratio -0.51 -0.70
52Cor 0.51
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Table 5 Mineral compositions of surface sediment samples.

— NZ Ak EBWIZEHBZE/Contents exculuding Halite %7 — & /Contents of all data
/Site No. PEES ERA HER  AFUFA b A% EREAE HER  AFUFAE ~TAb
/Quartz ~ /Albite  /Muscovite  /Kaolinite /Quartz /Albite  /Muscovite  /Kaolinite /Halite
Stl 18.5 12.9 27.0 41.6 17.7 12.4 25.9 39.8 4.3
St4 12.7 10.5 32.9 43.9 12.2 10.1 31.7 42.2 3.8
St6 13.8 8.9 30.5 46.8 12.8 8.3 28.5 43.6 6.9
St7 6.1 3.0 86.7 4.3 5.9 2.9 83.8 4.1 3.3
St9 27.8 29.0 30.6 12.6 24.0 25.1 26.5 10.9 134
Stll 12.9 13.2 24.2 49.8 11.7 11.9 22.0 45.2 9.2
St13 21.1 24.3 17.5 37.0 20.5 23.7 17.0 36.0 2.8
Stl4 6.7 3.4 89.0 0.9 6.1 3.1 81.4 0.8 8.6
Stl6 6.2 2.2 88.9 2.7 6.0 2.1 87.0 2.6 2.1
St17 21.0 10.4 57.5 11.1 20.7 10.2 56.6 10.9 1.6
St18 14.4 9.1 44.6 31.8 13.9 8.8 43.0 30.7 3.7
St22 19.7 11.8 66.9 1.6 19.5 11.7 66.3 1.6 1.0
St23 27.0 23.9 12.0 37.1 26.1 23.2 11.6 35.9 3.2
St26 19.6 15.4 21.5 43.6 185 14.6 20.3 41.2 5.4
St27 17.9 13.4 22.8 45.9 17.3 12.9 21.9 44.2 3.7
St28 12.0 7.6 25.0 55.5 11.2 7.1 23.3 51.7 6.7
St29 45.2 15.7 7.8 31.2 45.0 15.7 7.8 31.1 0.5
St30 12.7 9.9 21.0 56.4 11.3 8.8 18.8 50.4 10.7
C1 18.2 12.8 24.3 44.6 17.8 12.5 23.7 43.6 2.3
Cc2 13.5 13.3 28.4 44.8 13.1 12.9 27.6 43.4 3.1
C3 6.8 2.9 84.4 5.9 6.7 2.9 82.9 5.7 1.8
C4 13.6 10.5 26.2 49.8 13.0 10.0 25.0 47.5 4.4
Cb 15.1 16.0 23.4 45.5 14.2 15.0 22.0 42.8 6.0
Cé 9.4 4.9 54.3 315 8.9 4.6 51.5 29.9 5.1
C7 16.1 15.1 20.9 48.0 15.4 14.4 20.0 45.9 4.4
C8 21.5 18.0 17.4 43.1 20.9 17.4 16.9 41.9 2.9
C9 17.0 15.2 26.8 41.0 16.6 14.9 26.2 40.1 2.2
C10 51.1 13.8 6.2 28.9 50.7 13.7 6.1 28.7 0.7
Cl1 47.9 7.7 43.2 1.2 47.7 7.7 43.1 1.2 0.3
C12 5.6 2.7 86.4 5.3 5.5 2.7 84.6 5.2 2.1
C13 15.5 11.6 26.6 46.2 15.1 11.3 25.9 45.0 2.8
Cl4 11.9 21.0 18.0 49.1 114 20.2 17.3 47.3 3.7
C15 14.0 13.6 27.9 44.5 13.3 12.9 26.5 42.2 5.1
C16 21.8 19.3 14.9 44.0 20.9 185 14.3 42.1 4.2
C17 27.4 13.1 57.8 1.7 27.2 13.0 57.5 1.7 0.5
C18 30.0 26.2 8.1 35.7 29.4 25.8 8.0 35.1 1.7
C19 29.6 25.1 7.1 38.2 28.6 24.3 6.8 36.9 3.4
C20 22.7 11.7 26.4 39.2 22.2 114 25.9 38.4 2.1
Cc21 14.1 6.7 28.5 50.7 13.7 6.5 27.8 49.4 2.7
C22 23.7 7.7 66.9 1.8 23.5 7.6 66.5 1.7 0.6
C23 25.1 6.4 67.7 0.9 24.9 6.3 67.2 0.9 0.7
C24 25.2 20.1 17.3 37.5 25.0 19.9 17.2 37.2 0.7
C25 39.6 16.0 40.9 3.5 39.3 15.8 40.6 3.5 0.9
C26 32.9 13.2 11.3 42.5 32.3 13.0 11.1 41.7 2.0
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Eéé%;ié%é%@ﬁ#ﬁ%@%@#¢éwt
MIHOHRREEPNRESNTD EEZLND (B -
f%,mw) DOFERITIERE T ERBIOARFNR

EDT= 8, I“ii%@(%@nﬁ%b\ EERRBL, JLHR
%Fﬂ%%méﬂtf@@@m“ﬁ% EDZAL R0
MThHs.

TR R OHER ) T O B 136 b & e R A Fr
SHLONIBIELTEY, CNH, §8°Corg, §"NIXZ o
OB L 725, B EOME Ry L ED 75 v
7 b ofEix, CNETIEZENZEN20LLEES5~6
(Bordowskiy,1965a, b), 8"Corg TILZ I F4 —26 ~ —30

-



PRt SR E LIS

B 6 UM R
Table 6 Results of radiocarbon dating.

REUME/Site I T7RE/Core  AIERK

AR RER

HIEFE A/ Calibrated age (cal BP)

/Conventional radiocarbon beta ID
No. depth (cm) /material age (BP) one sigma two sigma
St22 5-6 shell 111.02 + 0.41 pMC* 580896
St22 5-6 shell 113.96 + 0.43 pMC* 580897
St22 5-6 shell 109.51 + 0.41 pMC* 580898
St23 17-18 shell 470 + 30 42 - 115 1- 149 580895
C22 - shell 1920 + 30 1420 - 1513 1376 - 1546 580899
C23 - shell 2320 + 30 1888 - 1976 1848 - 2032 580900

2T OFERIFBERRRZICHT 2AEAROUCEEDEIS (pMC;percent Modern Carbon) A 100 £ T, 1950FLIBEICHE L -2 & %

9. The values are not age, shown in pMC.

%o & —18 ~ =24 %o, "N iZFZNZFh 2~2L6~9
% 7~9 (Fry and Sherr, 1984 ; Currin ef al, 1995 ; Deegan
and Garritt, 1997). FtE475, = d C/N 1L 7 ~ 13,
8"Corg 1% —20 ~ —24 %o, "N X 1 ~9 ORI THLE %
KL, CON HIFBREICHSTERBEBOHTEL,
Bt 8%Corg & 8N IZIBBLEL & 15 M TRV 2 & &R
J (#5KD, E, F). %7/ CN I, §°Corg, "N %
HWIFRARH D Z & d (H4R). ZhbERIT
B BLD & 1S I R e e FAE IR O A
W G- N Em < e D T & BT

= ALER O C10 O C/N H i BB It R TE <,
8"Corg & "N K<, e LAEMEIR DAY %5755
WZ & BT, RUEREEIRT X 942 CI0 DM IT R
I, RAEENOMBKGIER 2210 T\ b 2 & 2 REd
L. AL RS, 2 siofaIERIc L > T
g AR A D O TG NR L oo TnD Z L &R
B9 5.

B, =8 O RTE,  HILKE D & =i Ak
DCILTHCONKIFHEBELY bEmWZ & Z2xRd. L
L, 2 SHEEEIICI A7 <, ok BERE R & i
DR T CHLRL 72 W B HERE W) 28 3 A 3 D gl & v
Z 5. IR CIRHERE R 7 S HLRAE 9 B ISR, K
A 72 EDWE FAEY) K O LRI R & 72 A O s
RIEL, ONWEREL DI 05 (Bianchi, 2007).
SO LG, il - R KE I O I 7S RO
TR 22 g Wk 1 & — IS SRR K & Al FAE
MR b HERE L TV D & B BN5.

53 MHERIZ &k ARBYRRDHE

LA D 43 W it 5 % He S, HEREW b o 25 RS
WL - ORI O W TRFT L7z, KOS A & Mde
BT 5L, mEEAOMEE, AU F A b3 20
%L b E AR B S O HLE I IE OB A2 R (59
B A, B). AFITE[ILICS WIS THHT-, HE
MO MR ek T LTHRELTWD EB 2 BND.
— 5T, AV FA MIEAAERIC L > ThER SRS

B SR T, F ORISR Th D728, MR HERE
MICEL GENDEVRD. ZOXITHEE A
FA NIRRT T D720, TREHREY A Tl
AREFRITIELS, DAV T A NPT 28R %
WEWZ B, —HT, AU T A R 20 %A M
DRI FBE ORI —FBPIcER L TBY, =
NHHR TITAEROEHE RN S50 % a2 5 (H8K).
HERT, ERENT <~ A b & okaeEuk
BEEZ T, Basfa s T8 AR ETHR
LA, FHEWE, SN EL OME XA < SERE, B
Bt OHERE > B 72 5 IR E LN 5 TV D038, ik
HEERR O LRI IZER O MAE BT 5 (HEIF
73, 2010). Z OFEFH OIS AT D Mg T HE
JIRHI N Oz Gie 2 LD, Zhb O Zi@
U CHERZ & T L [ A IR O & A HEREE P 2
FAL, B PE O — FERICHER LTV D
LEZOND. ZORPIE, CON SRR — 3T
m <, HEN, MBS S b S ik Rk IR
DEBYINHERE L TV DEEBEZLND Z & LR
HRTHD.

54 BAOHFEE, ZAZEOEKRIE

LR UKL, JUSR, RO MRS B A B g
L SIS OWEREE A 5 DICX 4 LTE 10 IR LT,
BLEE A (55 2 X)) (ZHH880E, =S o REHEFED O
KEBITIZ IV S B 722 0, BE, 75T R
Ri72 6 @ DL D RANRL ~HIRL > v R 23 HERE L, 5 106
THHRLT D Z L Z25RT. ZoNmNG, R, R
R AN <, R AR ER BT, — 5 O O
VR BILS R R N e B 2 KT TR EE & 2 DIC X
SEND GEI10, X451, 2). 512, S R1E
D TOC, TN, TS JREED BB~ iliL, A%
MATTNRE L, BEOLRVRTHRMEIERE (56
104, X433) IZRSTED.

B OACES,  RAEE T LTI T Y Z B 0N 5 5
L, TA% OTER R IR 720K LWV HERE Y



TRENE - =BT 35 VR ISHEREY) &R BT

oS {E
Mdg

-1
B
| K

3

= EHEYEEICE DGBEREER % /Claffisications of seafloor enviroment based by properties of surface sediments
. : ::_'_' Ro1. BRAEEEE7EE/Area of stagnated hydrodynamics condition by slow tidal currents
X522, AlOFEE% %1+ 5HEE/Area affected by river discharges
K43, EWEIROEEEZ(+5iEE/Area affected by fast tidal currents
R4, EBKAETHIREED#EE/Area of reductive condition in the bottom water
LI B

HEN, #BIASDHHE1ER%E ST 5iBE/Area affected by the discharge from Kumozu and Kushida rivers

10X RIFHBFEC X D HIREREEX X . SIRERUIEA (2000) 24 L7z,

Fig. 10
The topography based on Kishimoto (2000).
(Frill, 1976) MoAid 52 &b, TSI HIALE
T % C10 A1 5 & OGS 1EH & 3w i o 52 2
EZFTCNDEEADH. ZORRIMAT, AHDiE
TROFRIE L 72 % C/N He & 8%Corg, 8N 4341 (55 5 4 D,
E, F) &, HEEOBRE L, =5 OB R &AL
D IFAEE N O] 1A Tl b LRI o B F 5
NEL DT xR, T BHEHEITR)I20 5 Ot

Map of marine environment in Ise and Mikawa bays based on physical and chemical properties of surface sediments.

ERORELZRZ T D8E (B0, Xi44) X
T BHIENTEA.

SRR 23 AR X DS OB — (B CAZERO S
HENENZ EE2RT FHESK). ZOMHRIZiAT S
EH)IL, HEENOFRBICIEIAERNZ % < SLEEE
RUAROMAT B Enh, BK—FRMOAEROE
B EDE ORI Z 4SS OB ER OB A
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Fig. 11

Distribution map of grain size of Ise and Mikawa bays in 1970-1980s. This map were compiled by grain size data shown in

land condition maps of coastal area in Yokkaichi, east part of Tsu, Toyohashi, Irago, Gamagori, Toba, Handa, Morozaki, Toshi
and Matsusaka (Geographical Survey Institute, 1973, 1973, 1973, 1974, 1974, 1974, 1976, 1978, 1978, 1984) . In order to
comparing with the grain size distribution in this study, the sampling sites in this study are shown in red circle and triangle.The

topography based on Kishimoto (2000) .
ZTTOLERE G110, X4r5) LRXHTES.

55 1970 ERLUBEOHES LI

1973 A7 55 1984 FF 2 1T CHER W BR B & 5 IL IR T
TEZ LML, OMEE AW CTHER S L7 in ik
Tt SR R X O HERE W) D ORI & I PR A RO AR I K
2R & RS, SIVBIC R D RIEHEREY kL
EESARZMER LT (5 11 [X). AREFIE & RIS HT 5

BRI D720, HIRIREOMIZENRAE LT TWD
RMENS D, 7z, W] B OB /3 A0 1
AWFFE L 0 BRSNS 2, R REE
FNEWRD. ZOT, ARAFTE &3 Rk R
SAE RS 434 2 AR PLle4~ % Z & 3EE LU,
KOy F T D AEX ) 72 22 2R 03 M2 D R
T 5.

ARAFFE & I T MR P S A X R Sy A1k, AR
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