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Tracking swimming Lefua echigonia
to assess the impact of crayfish introduction
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TAT BACKGROUND
Data needed for monitoring and assessment
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B More evidence (data) are needed for better decision support

for sustainable development.
B Advanced (smart) sensing and measurement methods are

key technologies for deeper understanding of target systems.
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TAT
Biodiversity is the basis of ecosystem services

—Japan —Islands where people live side by side in harmony with nature

Consisting of sevaral thousand islands that vary gready n size, Japan Is a bng
archipalago stratching lor approximately 3,000 km from north to south lecated
n the mid lattudes (2045 degrees) of the nonthem hemasphere, k extends from
the subtropics to the subslrigid zones, so & wide range of ecosystoms have
wvobead, With ferests accaunting for aboul two thieds of the area of the oountry,
it has a complex topography from sea coasts to mountain ranges with
considerable differencas in alevation and the four saasons ara cleady defined
dus 1o the effects of the monsoon clmate, Al of these factors combined have
created diverse habials and environments for the growth of clants and animals.
Al present, mare than 0,000 species have been confirmed as existing in

Japan and # those yot to be confirmed are indudaed, if is estimated that Japan
is homa 10 over 300,000 spacies,

Campared to other developed countries, Japan has an extremely high
proportion of endermic spacies; around 40% of is lerrestrial mammals (30% if
marine mammals are induded) and about 80% of its amphibians are found
nowhere alse. The fact that Japan is the only davelopad country where wild
monkeys silll Ive is turther evidence that & silll has & rich natural envirenmant.
In addition, extensive areas where unique habitats have been created by
humans, such as SatocheSatoyama areas (rural landscapes lormed by
sustainable use of natural resources) and agricultural land, have alsa
contnbuted o the country’s rich blodiversity,

Japan also has especially strong ticjegical ties with Asia, As a result of the
Japanese isdands having been repeatedly connectad o the Asian continant by
land and then separated from it by sea areas. there are rara spocies that have
survived or avolvad In uniqua ways n Japan affer migrating from the continent
during one of the glacial perlods when land bridges tormed between them.
Furthesmore, migratory birds thal mainly travel across the borders of Asian
countries use Japan as a broeding or wintering ground,
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I Reduced Intervention in nature

The negatve impact on biodiversdy of reduced human intarvention in nature
has bacoma a prablem in Japan. Dua to changes in resourca use such as the
dachne In the uge of wood as a fuel and the dacreasing and aging population of
pecgle managing foresls and tarmlands, the Satochi-Satoyama agricultural
complex i no kinger being mantained as it once was, Consaquently, species
Ihat fve lly in this y natural e t that has been
maintainad By human intorvention ara new In danger of axtinction, In contrast,
tha populations of wild deer and boar have been axpanding rapidly and ars
having an adverse effect on ecosystems and are causing severa damage to the
agriculiure and lorestry ingusirias,
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I Efforts to reintroduce the crested ibis to the wild

Although the wild=barn crestod Ibis {Mipponia nippen) became extinct in Japan
in 1981, ibizas of the same species were presantad to Japan for breading by
tha Chinase government In 1999, With the gradual Increase in the popullation
the birds started to be released on Sado kland, Nilgata Pretecture, in 2008, In
2012, the refeased ibises successiully hatched sggs in the wild and It was
confirmed that a chick had |eft 45 nest, becoming the first one born in the wiki 1o
do sa in 38 yoars, Tho crestod ibis is a bird that livas In the Satochi<Satoyama
habitat, which consists mainly of paddy fields. Tha project. which was aimed at
the reintroduction of the crested Ibls into the wila In Japan, was carrled out In
collaboration with the local residents and has become a symbol of the
development of a region existing in harmony with nature,
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The Ogasawara Islands were registered as a
World Natural Heritage site in recognition of
the fight against the introduction of alien specles

The imgpact on bicdiversity of the increasing spread of invasive afen species has
akso been dentified as a serous protlem in Japan. The Cgasawara kbands, which
wera ragsterad as a World Natural Haritage s%e in 2011, are a group of oceanic
Islands that have nevar bean connected to any other land area and are thus
habitats 10 & great number of endemic species (hat have evolvad In unigue ways.
However, non-nalive species such &s groen ancles (Anclis carolinensis) have hac
a significantly detrimental impact on the biodiversity of these islands, The
dosignation of the islands as a Workd Natural Henitago site was partly cue to the
efforts of a range of actors such as bocal residants working togather to malntain ano
manage the natural enviconment through the control of thess allen species and
Ihese and olher measwres have been baarng Irull and are svadusted highly.
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I A [ OUR TARGET SITE

Studying natural & regulated flows
Yagawa sprmg-fed stream (permanent flow Temp = 18—20 °C)
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4 Confluence

Fuchu Yosw |rr|gat|on channel (|rr|gat|on in May Sep Temp 5—30 °C)



TAT SURVEYS
Physical habitat & fish fauna (monthly since 2014)
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TAT
Are non-native species all bad?

Native, endangered Lefua echigonia Non-native, invasive Procambarus clarkii
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v' Red swamp crayfish (P. clarkii) is
popular as an invasive species in
Japan

v’ Crayfish occurs in nearly entire
Yagawa stream

v’ Lefua habitats seems to be similar
to crayfish but they rarely co-occur.

\/ Do these species use a similar space?
: ! v Does crayfish introduction affect the
swimming behaviors of Lefua?
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TAT METHODS
Laboratory experiment

\
Equipment |
Glass cylinder:
-Diameter: 25 cm
-Water depth: 5 cm
-Substrate: small gravel (D: 1-3 mm)
-Opaque screen to cover outside
Camera
-QBIC MS-1 (ELMO Cao. Ltd.)
-Video format: 1080p/30fps

Experimental condition

Water temperature: 14.7-16.1 °C i
Time: 30 min (5 min acclimatization) - ‘

Block (10 cm X 10 cm X6 cm) (2 cases) ;
-Presence/Absence == A
Number of individuals (6 cases) TV - @l o
Species Length (mm) Weight (g) Number of individuals

Crayfish 34.0-55.0 (41.2+5.9) 0.9-35(1.6+0.7) 0 1 2 3 4 5
Lefua  42.0-57.0 (52.3+4.9) 0.6-16(1.1+03) 5 4 3 2 1 0O




TAT METHODS
Image analysis

‘*MoveTr/2D (Library Co. Ltd., Japan)
» Background substitution

» Calibration (pixel-length relationship)

» Tracking

Original image Background extraction Background substitution

*»Data analysis
» Movement distance (cm)
» Movement speed (cm/s)
» Movement acceleration (cm/s?)

S1.3 Computer vision in environmental sciences 8



TAT METHODS
Movement tracks (8 cases)
C-5//L-0 C-0//L-5 i C-5//L-0 C-0/IL-5

Without block
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C-4//L-1 C-1//L-4 C-4//L-1 C-1//L-4 9
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0 A I RESULTS & DISCUSSION

Warm color: Crayfish

Movement distance (cm) Cold color: Lefua
CO”diti0”§ Without block With block
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0 A I RESULTS & DISCUSSION

Warm color: Crayfish

Movement speed (cm/s) Cold color: Lefua
Conditioni Without block With block
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Warm color: Crayfish

Movement acceleration (cm/s?)  coid color: Lefua
CO”diti0”§ Without block With block
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TAT

L. echigonia and P. clarkii presented different behaviors

*»Lefua moved more than crayfish
» Water temperature might have affected ecophysiology
» Lefuais known to be found near spring-fed streams
and is tolerant to lower temperature
» Block seems to be used as a shelter kind of habitats

*» Tracking schooling fish is challenging
» Automatic tracking of multiple individuals is not easy
» But fish position is highly correlated in space & time
v'Statistically sound assessment is heeded

** Future works
» Experiments under different temperature conditions
-> effects of behavioral modes such as feeding
» Improved algorithms for image analysis
- multiple individuals are difficult to track simultaneously

S1.3 Computer vision in environmental sciences 13
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Balancing
Water,
Agriculture &
Ecosystems

Innovative
measurement and
advanced data
analysis are the keys
for sustainable
development in near
future
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