Underwater visual census as a tool

to monitor coastal ecosystem:
seasonal and interannual fluctuations, effect
of thermal discharge from power stations, and

recovery from the tsunami disaster
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librating my visual estimation of BL




Black Rockfish Sebastes inermis
(Dec. 2006)
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Black rockfish

Reproduces in a coastal reef habitat.
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Scorpaenodes littoralis
(Aug. 2006)
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Snapper Lutjanus russellil
(Sep. 2005)
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Pipefish Syngnathus schlegell
(May. 2004, Nagahama)



ThAE <P

Goby Tridentiger trigonocephalus
capturing anchovy
(Nov. 2002, Nagahama)



Who did this?

Bitten anchovy (Dec 2007)



Spanish mackerel VU7
Scomberomorus niphonius

(May 2008)
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Jack mackerel 7Trachurusu japonicus
Is the most common fish. £ .




Jack mackerel
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Comparison with 1970-72 survey (Nishida et
al. 1977) reporting 89 fish species

Sardine (Sardinops melanostictus) and
yellowtail (Seriola quinqueradiata) have gone.

New faces from
Tropics



Center of distribution in northern hemisphere
Distribution data based on Nakabo (2000) and FishBase

Seriola quinqueradiata

Southern limit; 30
Northern limit: 45
Center of distribution: 37.5

Lutjanus russell

Southern limit: O
Northern limit: 38
Center of distribution: 19
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Temp. of the Sea of Japan(® C)

1.0°C increase in the last 100 years

19 0.4°C increase in the last 30 years
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Diving along thermal dischafge
from power stations %
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River flow: :
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Sezaki(Feb. 2008)






Rockfish Sebastes pachycephalus

(Mar. 2004, Sezaki) _
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Porcupinefish Diodon holocanthus
(Feb. 2007, Sezaki)
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Pinecornfish Monocentris japonica
(Feb. 2008, Sezaki)
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Otomi where a nuclear power station had been
running since 1974 (Jan 2004, Otomi)
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Damselfish Pomacentrus coelestis
(Feb. 2004, Otomi, Fukul)



Pomacentrus coelestis with
Diadema (Feb. 2005, Otomi)






Blue—speckled rubble goby
Asterropteryx semipunctata
(Jan. 2005, Otomi) R P



Cutribbon wrasse AIT YT
Stethojulis interrupta dominating
(Mar. 2005, Otomi)

Common wrasse,,
Halichoeres tenuispinnis
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Common wrasse returf T‘
(June 5,2012, Otomi) _}




Juvenile St Reter’s fish-

recruiting to” Sargassum bed
Wl ©

(AprQ? 2012). o
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Center of latitudinal distribution In
the northern hemisphere

Yellowtall
Seriola quinqueradiata

is distributed 30-45 ° N
Center of distribution: 37.5

Spotted snapper
Lutjanus russell

is distributed 0-38 ° N
Center of distribution: 19
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Risk of running a nuclear power statioin

Catastrophic risk of earthquake & tsunami

Radioactive waste

Thermal discharge
(7° C warmer than the ocean; 230 m3/s)

Takahama Nuclear Power Station
(Otomi, Fukui; May. 2010)



Diving In Tohoku
After the Tsunami
Disaster
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(May 2011, Kesennuma)



Every two—month visual survey

—Inner bay

e - Rocky
shore

S, > Mouth of bay
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2 m

Fin-kick transect

50 m

Line transect
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(May 2011)
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Wooden debris (May 2011)



Sunrize sculpin
Pseudoblennius cottoides (May 2011)
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Prickleback
Pholis crassispina (May 2011)
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Sculpin Alcichthys elongatus (May 2011)
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Goby Pterogobius elapoides (July 2011)
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Greenling Hexagrammos otakii
(July 2011)
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Goby (Sep 2011)
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Goatfish Upeneus japonicus (Sep 2011)
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Jack mackerel (Sep 2011)
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Mullet Mugil cephalus (Sep 2011)
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Goby (Nov 2011)
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Greenling (Nov 2011)
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Prickleback







Fox jacopever Sebastes vulpes

(Sep 2012) AL



Surfperch Ditrema temmincki (Sep 2012)




Sunrize sculpin mating (Sep 2012)
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Natural rocky reef shore
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(Sep 2012, Moune Bay)



U/W visual census

Speciles richness, abundance,
BL, blomass

Comparing location,
time, treatment

Insights

(Nov. 2003, Nagahama)



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75

