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Seasonal changes of fish fauna at the Keihin-jima artificial tidal flat
in the inner Tokyo Bay, with special reference to the necessity
of long-term biological monitoring
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Abstract : Monthly seine-net samplings were carried out from May 2006 to April 2007 at the
Keihin—jima artificial tidal flat near a new runway construction site of Haneda International
Airport in the inner Tokyo Bay, and the results were compared with those obtained from the
same sampling site from March 1994 to February 1995. A total of 9,067 fish specimens repre-
senting > 35 species of 18 families were collected. Comparisons between the present and past
results show such similar and different characteristics as follows: similarities — 1) species and
individual numbers increase from late winter to early summer, 2) gobiids occur abundantly for
a long time, 3) various marine species occur in summer; differences — 1) the gobiid occurrence
peak is April vs May in the present and past studies, 2) the composition of the summer marine
species is different, summer-occurrence species observed solely in the present study being
Sillago japonica, Omobranchus fasciolatoceps, etc. and those in the past one Chelon macrolepis,
Rhyncopelates oxyrhynchus, etc. These results would suggest an importance of continuous,
long—term biological monitoring not only for checking changes of environmental condition
caused by the runway construction but for accumulating information about environmental

preservation in the inner Tokyo Bay.
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Fig. 1. Map showing the sampling site, Keihin-jima, and other comparative study sites in the inner Tokyo Bay,
central Japan.
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Fig. 2. Monthly changes of water temperature and salinity from May 2006 to April 2007 at the intertidal area
of Keihin-jima tidal flat in the inner Tokyo Bay.
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Table 1. Fishes collected at the Keihin-jima tidal flat in the inner Tokyo Bay from May 2006 to April 2007

Number of  Standard  Develop. Life-history Life-style
individuals length (mm)  stage category  category MCO/MO

Clupeidae

Sardinella zunasi 3172 7.8-18.7 L-J 2 M T 2/2

Konosirus punctatus ol 8.4-13.8 L-J 10 M T 1/2
Engraulidae

Engraulis japonicus 1 31.2 J M P&S 1/1
Cyprinidae

Tribolodon brandti 1 85.0 Y An P&S 1/1
Plecoglossidae

Plecoglossus altivelis altivelis 173 8.5-46.0 L-J 8 Am T 4/6
Mugilidae

Mugil cephalus cephalus 279 20.8-39.5  J-Y b) M T 5/9
Atherinidae

Hypoatherina valenciennet 101 9.4-23.5 L-J 9 M T 2/2
Platycephalidae

Platycephalus sp. 2 4 94-10.8,594 J-Y M T 2/2
Moronidae

Lateolabrax japonicus 39 13.3-59.6 J-Y 14 M T 5/5
Leiognathidae

Letognathus nuchalis 1 17.5 J M P&S 1/1
Sparidae

Acanthopagrus latus 1 17.4 J M P&S 1/1
Sillaginidae

Sillago japonica 4 12.0-18.0 J M P&S 1/1
Teraponidae

Terapon jarbua 3 14.8-31.8 Y M P&S 1/2
Stichaeidae

Dictyosoma burgert 50 7.2-18.7 L-J 11 M T 2/2
Blenniidae

Omobranchus fasciolatoceps 2 7.5-8.9 L M P&S 1/1

Omobranchus sp. 1 7.2 L M P&S 1/1
Callionymidae

Repomucenus valenciennet 3 47.3-56.6 Y M P&S 2/2
Gobiidae

Luciogobius guttatus 42 5.4-17.1  L-Y 13 E T 3/3

Chaenogobius gulosus 207 4.2-11.8 L-J 7 M T 3/3

Gymnogobius breunigii 647 5.2-53.2 L-A 3 E R 6/6

G. heptacanthus 3 30.8-36.0 Y E P&S 2/2

G. macrognathos 33 85444 L-A 15 E R 3/3

G. urotaenia 24 6.0-29.3 L-Y Am T 5/5

G. sp. 1 7.3 L Am P&S 1/1

Acanthogobius flavimanus 3443 10.6-74.7  L-A 1 E R 6/6

A. lactipes 416 7.7-49.7  L-A 4 E R 6/7

Pseudogobius masago 4 10.8-17.1  J-Y E T 1/2

Favonigobius gymnauchen 243 14.7-55.1  Y-A 6 E T 6/10

Redigobius bikolanus 2 5.3-5.4 J E P&S 1/1

Acentrogobius pflaumit 4 23.0-409 Y-A E T 1/1

Tridentiger obscurus 1 40.8 Y E P&S 1/1

T. spp. 50 4.6-10.5 L-J 11 - T 2/2

Gobiidae spp. 31 3.8-6.9 L - P&S 1/3
Pleuronectidae

Kareius bicoloratus 23 10.8-63.1  L-Y M T 4/4
Triacanthidae

Triacanthus biaculeatus 7 14.8-28.8 Y M P&S 1/1

Developmental stage: A, adult; J, juvenile; L, larva; Y, young.
Life-history category: Am, amphidromous fish: An, anadromous fish: E, estuarine fish: M, marine fish.

Life-style category: P&S, passersby and strays: R, resident: T, transient.
MCO, months of continuous occurrence: MO, months of occurrence.
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Fig. 3. Monthly changes of species and individual numbers of fishes collected at the Keihin-jima tidal flat in the
inner Tokyo Bay from May 2006 to April 2007. The number of individuals is expressed by (number + 1).
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Fig. 4. Species and individual numbers of fishes col-
lected at the Keihin-jima tidal flat in the in-
ner Tokyo Bay from May 2006 to April
2007, shown by the life-style category such
as resident (occurring from larval/juvenile
to adult developmental stages), transient
(multiple stages being found, but no adult
occurring) and passersby and strays (one
developmental stage or discontinuous multi-
ple stages occurring) and by the life-history
category such as marine (M), estuarine (E),
amphidromous (Am) and anadromous
(An) fishes. The number of individuals is
expressed by (number + 1).
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Fig. 5. Monthly changes of species and individual numbers of fishes collected at the Keihin-jima tidal flat in the
inner Tokyo Bay from May 2006 to April 2007, shown by the life-history category. For the life-history
category, see Fig. 4. The number of individuals is expressed by (number + 1).
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Fig. 6. Monthly changes of species and individual numbers of fishes collected at the Keihin-jima tidal flat in the
inner Tokyo Bay from May 2006 to April 2007, shown by the life-style category. For the life-style cate-
gory, see Fig. 4. The number of individuals is expressed by (number + 1).
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Fig. 7. Jaccard’s community coefficient between consecutive months for the fishes collected at the Keihin-jima
tidal flat in the inner Tokyo Bay from May 2006 to April 2007.
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Table 3. Four dominant species of fishes collected at the Keihinj-jima, Shinhama-ko Lagoon, Obitsu-gawa River
and Kasai tidal flats in the inner Tokyo Bay, shown by sampling years, with several characteristics of

each study site

Sites Keihin-jima Shinhama-ko L. Obitsu-gawa R. Kasai
Sampling years 1994-1995' 2006-2007* 1997-1998° 2004 1997-1998°  2005-2006° 2000-20017
Environmental conditions

Location of tidal flat* a a b b c c a
Artificial (A) or natural (N) tidal flat A A A A N N A
Mean salinity (SD) 16.3 (5.5) 15.2 (4.2) 243 (5.5) 274 (1.8) 21.0(5.8) 131 (7.1) 24.7 (5.5
Total no. of individuals/25m tow 300.1 188.9 563.8 814.7 198.8 238.9 1117.3
Total no. of species 35 35 20 35 32 25 31
Mean monthly no. of species (SD) 74 3.1 8200 49@8 107 4.2 10.7 (5.4 6.8 (2.7 7.5 (3.2)
Species diversity (H") 1.865 1.724 0.910 1.409 2.051 2.238 1.905
Evenness (J") 0.525 0.485 0.304 0.396 0.592 0.695 0.555
Acanthogobius flavimanus 3 1 1 2 1 4 2
Sardinella zunasi + 2 + + — + +
Gymnogobius breunigii 2 3 3 4 4 1 4
Acanthogobius lactipes + 4 + + + + +
Mugil cephalus cephalus + + 4 + + — +
Gymnogobius macrognathos 1 + 2 1 + + 1
Gymnogobius heptacanthus 4 + + 3 + + +
Lateolabrax japonicus + + + + 2 2 +
Favonigobius gymnauchen + + — + 3 + +
Gymnogobius uchidai — — — + 3 —
Plecoglossus altivelis altivelis — + — — + +

1 Nasu et al. (1996), 2 Present study, 3 Kanou et al. (2000), 4 Konno et al. (2008), 5 Kanou et al. (2000), 6 YAaMAMOTO

(2007), 7 KuwaBara et al. (2003).
* a,outside river mouth ; b, lagoon ; ¢, inside river.

H', Shannon-Wienner's index of species diversity ; /', Pielou's evenness.

+, < fourth ; —, not collected.
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Fig. 8. Pielou’s evenness index /' for fishes collected at the Keihin-jima, Shinhama-ko Lagoon, Obitsu-gawa
River and Kasai tidal flats in the inner Tokyo Bay, shown by sampling years.
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Fig. 9. Relationships between accumulated percentages of individual numbers and species rank of fishes col-
lected at the Keihin-jima, Shinhama-ko Lagoon, Obitsu-gawa River and Kasai tidal flats in the inner
Tokyo Bay, shown by sampling years. For references shown by numerals with semi-parentheses, see
Table 3. Arrows with letters a-g indicate the number of species in each sampling.
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Table 4. Comparisons of species diversities represented by the percentage of first ranked species, species rank
over 80% and 95% and species number of fishes collected at the Keihin-jima, Shinhama-ko Lagoon,
Obitsu-gawa River and Kasai tidal flats in the inner Tokyo Bay, shown by sampling years

Percentage  of

Rank of species  Rank of species

Place Study year 1st rar}ked over 80% over 95% No. of species
species
Keihin 1994-1995" 30.7 4 7 35
erhmn-jima 2006-2007? 38.0 3 9 35
. 1997-1998” 7.5 9 3 20
Shinhama-ko L. 2004 41.0 3 4 35
. 1997-1998” 39.7 5 10 39
Obitsu-gawa R. 9505 9060 94.2 6 11 %5
Kasai 2000-2001” 41.0 5 7 31

1) Nasu et al. (1996), 2) Present study, 3) Kanou et al. (2000), 4) Kohno et al. (2008), 5) Kanou et al. (2000),

6) Yamamoto (2007), 7) Kuwabara et al. (2003).
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