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Fig. 1. Study site and location of the Chubu Inter-
national Airport Island and our monitoring sta-
tions, Al to A5, B1 to B3, C and D. Station D is
located at the margin of the course dredged down
to a depth of more than 10 m depth.
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Table 1.

FElE - SFFF - AKEF - fB)IL - JUK - Bt - Angk - )1 - R R - K1)

Comparison between properties, salinity (S) and temperature (T), of the overlying waters at station

C (20m deep) and the station of the maximum salinity among other shallower stations.

Date St. S T (°C) St. Smax T (°C)
Jul. 26,2003 C 338 208 B2 337 209
Oct. 11 C 341 226 B3 334 222
Jul. 17,2004 C 343 195 B3 342  19.9
Sep. 11 C 34 22 Bl 3 25.5
Jul. 16,2005 C 336 199 B2 332  20.6
Oct. 1 C 329 229 B3 319 234
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13 2078 3379 468 12 254 34 803|| 115 956 34 673
141 2081 3373 477

15.1 2082 338 478 14 853 34 71.3

168 2082 338 477

177 2082 338 477 16 252 34 778

186 2082 3379 464 18 252 34 66

19.2 20.76 33.7% 42.5 20 252 34 15.7)

Fig. 2. Comparison among profiles of water temperature, T (°C), salinity, S, and dissolved oxygen, DO (%),

at station C (20 m depth) and those at stations B1 or B2 where S of the overlying water was highest among
other shallower stations near the airport island, and also where differences in T and S of the overlying waters
between those at station C were smallest among the observation periods. Shaded parts of columns indicate
properties of the overlying waters and those of medium layer waters at the same depth of other overlying
waters. Difference in properties between waters at the same depth is smaller than those between overlying

waters.
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Fig. 3. Records of dissolved oxygen, DO, concentration in the overlying water (thick lower line) and the depth
of the monitor of water quality (thick upper line) at station D. The thin top gray straight line (a) marks
the DO level of 4.29 mg L™, 3 ml L~1, below which benthos are physiologically affected, the thick medium
line (b) marks the level of 2.86 mg L™, 2 ml L™, below which the active benthos such as fishes, shrimps
and crabs die, and the thick bottom one (c) marks the level of 1.43 mg L™}, 1 ml L™, below which inactive
benthos such as bivalves and snails die. The anoxic condition becomes strong at neap tide and weak at flood

tide.
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Fig. 4. Profiles of 2!°Pb,; concentration in sediment and the sedimentation rate at station B3 near the
airport island. The layer 24 to 26 cm deep indicated by a downward arrow, where 2!°Pb,, was not detected,
corresponds to the year of an epic and divastating Isebay typhoon.
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Fig. 5. Profiles of grain-size composition (GSC), ignition loss (IL), concentrations of total sulfur (TS), total
carbon (TC), total nitrogen (TN) and total phosphorus (TP) at stations Al, A4 and B3, on July 16, 2005.
In the bars of grain-size composition, dark areas indicate silt and clay, open ones sand, and gray ones gravel
and granules.
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Fig. 6. Year-to-year changes in ignition loss and total sulfur concentration in sediment at stations B3, A1 and
A4, from August, 1996 (96.8) to October, 2005 (05.10). Dotted columns indicate the averages from depths
of 0 cm to about 10 cm measured by the enterprise authorities (1999, 2003, 2004) and open columns the
averages from 0 cm to 7.5 cm measured in this study. The period needed to complete construction of the
concrete shore bank of the airport island lasted from August, 2000 to March, 2001.
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tER%ZR LTz, Al TH 2000 405 2002 I TH
mi, Zo#%iEEDERZR LUz, A4 TIIsRER ST
THEBLDIRREDFN TN D

EEEY

T HEDIHEICDOWNT, HAD AL DS A4, Bl H
5 B3 ETHELIERZINS, 1z, TH%D
EREEYOT—EHZF 55 A2, A3, B3IlIDW\WT(,
BHBOTHEN & THEEOEN & EERRE B LT
¥ER% Fig. 712m9
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Fig. 7. Molluscan species and number of individuals per 0.15 m? in sediment at stations A2, A3 and B3
before (1996 t01998) and after (2002 to 2005) the airport island construction. Asterisks and shades denote
indicative species of anoxy and their number of individuals.
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4.1. FEBEOREEILHE LD
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L7z (Fig. 6). ¥z, THELRRICKLMERIKREE
(0~7.5 cm) DEMEDEEL & D FEh > 7z (Fig. 6) (B
#, 2005 ; Stumm and Morgan, 1981), ZHhBEDT &
i, TEURBICEEREKGEDORROAEYNEINT %
i, EIKPERFELLIT L2Elm%Ed 5,

W=AS, THRLAMCIE, T ORI FEE 0 ERIC
WARCTAET 2 2BIRITBADE RN TW iz (B
RBHZEBHIRENERZE R, 1999). O HF
BB DBIE & bl E 2 Wi DM (1B 3 2 B D
R T, ULHhEARE=NOM)IKLNE N 58T
HBT LD, ZORRALBRENTNS (HABEZS
WBHFREREEASR, 1999),



HER E R 2 v B AR

4.2. BEBHEOREDHIEDRRIMAH

MIERAHRIC B0 BEBIOH (LI, HAWIHE A=
PENUIZS 2 (1999) MWMEHG LTz X 51, ZHikls & ik
IC X ABROBERDBRREEZZONEYTH 5,

F—lo, BESENMCIRAI NG, F
EENEF] kﬁ’f&? JFEREICHEITS I al—Ya
VTR, EHERIOFENOERET DO BEAT 5
TENTFRENT WV (KRR - BHR - =51 - I
Mk AhERZesfE S, 1997), REICANE, B4 D
PFEERRZ COTHIE BRSART 5. £, HEED
TolkEROYIal—varTid, EBEEKEICY
JVRICHEY T 25 FRASEL, FEADTHICEDIA
Fh, EBHENEICTAF v ) —ERICLZRNDE
MERENS T EMRENTVS (PERERZEAR
Stk - BN, 1998), TOX D KFNDOLTIE, Thi
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Degradation of Seawater and Sediment Quality and Benthic

Fauna Composition caused by Construction of the Chubu
International Airport Island in Ise Bay, Japan.

Saijo Yatsuka' , Hisayoshi Terait , Mariko Nagano® , Kazuhiro Ayukawa¥,
Akihiko Yagi® , Maki Umemura® , Yoshihisa Katol , Motohiro Kawase*;
Katsuyuki Sasakitt, and Yasuo Matsukawat

Abstract

In order to investigate the impact on the marine environment from the construction of the Chubu International
Airport Island in Ise Bay, Japan, we have observed profiles of seawater temperature, salinity, dissolved oxygen,
chlorophyll-a and chemical compounds of the bottom sediment in the neritic region around the island during the
stratification period between October of 2002 to October of 2005. We've also begun continuous observation of water
level, temperature, salinity, dissolved oxygen of the overlying water, and the composition of benthic fauna at stations
halfway between the airport island and the opposite shore during the stratification period in April of 2007. The
deposition rate of bottom sediment were estimated to be 0.5 cm vy~ ! by applying the 2!°Pb method to the bottom
sediment cores sampled at stations in the surrounding area. The observed data were compared with the reported
data obtained before the construction of the airport island. Results and discussions confirmed that the degradation
of benthic mollusks composition and the bottom sediment quality began to occur together with prevailing anoxic
water in the stratified season after the construction of the island. It was also confirmed that the anoxic water, and
possibly the heavy red tide in conjunction with excessive sedimentation of silt, clay and organic compounds, started
to occur in the surrounding area caused by the weakening of tidal flows and estuarine circulation, both due to the
collision of flows by the airport island. Furthermore, the occurrence of anoxy in the bottom water and the collision of
the surface waters from the three rivers containing rich nutrient salts, especially silicate and diatoms by the airport
island, along with the loss of a oxygen rich neritic region of 5 m deep or less due to the construction, most likely
degraded fisheries resources such as Manila clam, laver algae, flat fishes and anchovy larva in the surrounding area.
Finally, it has been incidentally confirmed that the prior method of bottom sediment survey; mixing the 10 cm deep
section of the bottom sediment, must be replaced to a new method of dividing the bottom core samples into 1 cm
slices.

Key words: Coastal marine environment, airport island construction, anoxic water,
sediment quality, benthic fauna, sedimentation rate
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