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UNEWT NEWTCAM

An underwater camera frap for
freshwater wildlife monitoring
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NEWTCAM: an underwater camera trap for freshwater wildlife

menirn

15t prototype (MSc student)
* Filled patent LU93388
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NEWTCAM: an underwater camera trap for freshwater wildlife
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+ 15t prototype (MSc student) « NEWTRAP project
+ Filled patent LU93388 2" prototype

NEWTCAM: an underwater camera trap for freshwater wildlife

meniering

* Field tests
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MPOC

* FNR PoC application




NEWTCAM: an underwater camera trap for freshwater wildlife

meniering

« 1t prototype (MSc student) + NEWTRAP project « 3 prototype
* Filled patent LU93388 « 2" prototype * Field validation
+ Field tests * Web app (Newtrap manager)

» Design protection WIPO87166
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MPOC

* FNR PoC application




NEWTCAM: an underwater camera trap for freshwater wildlife

H&E‘JF&TAHQM operating principle

Animals enter the Animals leave the trap
trap by the funnel witout any stress

iaxsmeraLs .
\'

T e S U SRS
\Yle 7h
- The camera records ventral

triggers the recording - images/videos through the
of images/videos transparent wall ~10cm

Animal movement
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NEWTCAM: an underwater camera trap for freshwater Wlldllfeh |

m@%éﬂ&entatlon Capture- recapture stud]

Comparison of 2 methods:

Funnel traps Camera traps
X12 X6

© MNHN/SPN & SEH, 1987

« Random sampling

« Up to 20 “capture” sessions, from March to July 2019

Device connected to a battery (60A.h) on the bank



NEWTCAM: an underwater camera trap for freshwater wildlife

%@Q}Ma‘&gmanagement: NEWTRAP manager

£ @ Automates species and sex (only for
GCN) classification and cropping

& C @ Not secure | newtrs| (

ewtrap:8080/manager/index
o tecwoLosy | Lmll o 1 GEY

Select Site Bascharage rue du moulin ~
Select subsite Bascha_PO01
Select sampling location c3
Select survey Code K11 from 2019-05-15 15:00:00.0 to 2019-05-21 09:30:00.0 +
PlayList Hide treated v Auto play ¥ Extracted Images e Image Informations
Device Name Duration Select Species Anura
33 Bascha_P01_T01_K11_20190515161920.mp4  3m9s
Sex Male
33 Bascha_P01_T01_K11_20190515163518.mp4  5m30s
Stage Adult
33 Bascha_P01_T01_K11_20190515163932mpd  54s
Number 1
33 Bascha_P01_T01_K11_20190515164528 mpd 1mSs %
(M
Play video and extract images by clicking on Capture below Number Exact
precision
Reliability
of species Certain v
identification
Behaviour Unknown ~

Video Sneed © 1x --mm

,
\
)

mm\lummmmMm/ummmmmmm\!ﬁﬂﬂm{m}l *



NEWTCAM: an underwater camera trap for freshwater wildlife
monenring

Palmate newt, male (Lissotriton helveticus) Smooth newt, courtship (Lissofrifton vulgaris) Great crested newt predating palmate newt

Z@15-04-11 ZO19-04-13
15:40:42-10 rawtrap 2. B B4:4511@-15

Z@13-04-12 ZA13-05-87 ZR13-05-@7
B@. 16 45-02 mawtrap_Z« @_ 141050 30-25 S-17




NEWTCAM: an underwater camera trap for freshwater wildlife

monenring

Ranaftra linearis, Dytiscidae sp Nepa cinerea Pelophylax kl. esculentus

2013-04-14 gt £0I305~1r
B1i04:43-12 EI@7I54- 10 : E1i48111-20

; - Zia-87-17
newtrap_Z.8_1 e S54-@2 raewtrap_Z0_1 ZEVIZ 40 -A5 rawtrap 2. 0_1
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Number of individuals

NEWTCAM: an underwater camera trap for freshwater wildlife

ﬁ%@&\k&qﬂﬁm field experimentation conducted in Bascharage

(2( ;AConsis’rent population
estimate

1500

1400

1300

1200

1100

1000

900

Funnel traps

Camera traps

X 12

1

X6

1052 individuals
(C195% [260 -1144]

1271 individuals
(ClI95% [1155 -1420]

(a)

(b) 45%- .
Females left earlier

than males

30%+

15%-

Detection frequency (%)

More detection -
during the night

March April May June July
Month

== Female T. cristatus == Male T. cristatus

Interest of collecting data continuously
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NEWTCAM: an underwater camera trap for freshwater wildlife

m@%éﬂ&entation: conclusions

Depth

Day 1 Day 2 Day 3 Day 4 Day 5 Weekend Day 8

Produces more data with less labour

Provides new possibilities for freshwater wildlife monitoring:

* Presence/absence survey

Species assemblages

Population estimates (body marks) / demographical
studies (adult and larvae)

Behavioural and mobility studies

Phenological studies

Additional studies required to understand species-camera frap
interactions

Limitations:

« Shallow water: >20 cm
« Weekly cleaning
 Handle with care

» Sensitive to heat
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NEWTCAM: an underwater camera trap for freshwater wildlife

meniering

fewr

CAMPH
PROJECT

+ 15t prototype (MSc student) « NEWTRAP project
+ Filled patent LU93388 « 2" prototype
+ Field tests

3" prototype

: Field validation « Product development

Web app (Newtrap manager)
Design protection WIPO87166

* Design protection
WIPO136615

FNR Luxembourg
mpoc k X National
Research Fund

* FNR PoC application « Bridges programme application

« Partnership with NHBS (public-private research collaboration) nhbs

(hardware + software)
* Filled patent LU504842

» Trademark application

-0—0—0—0—0—0—0—0—0-

MMMMMIMMh\M\(mlmmmmM\M\/me

Production line implementation
Web portal development
Research experiments

Early users

PhD (Liveable)
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NEWTCAM: an underwater camera trap for freshwater wildlife

MOREOTIPGrtner: NHBS

« Well-established marketing structure,
international

Equipment shop Bookstore
« Workshop and warehouse space for

storage components, manufacturing and n bSG galely

’res’ring devices BASED INBONN, GERMANY
e Distribution centre and courrier network

Professional Ecologists

Manufactured By NHBS




NEWTCAM: an underwater camera trap for freshwater wildlife

monitoring
CAM 50 devices produced NEWT
SRCEECT Rotomolding process &”

An application
- developed to
configure the

sssssssssssss

ssssssss = NewtCAM
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NEWTCAM: an underwater camera trap for freshwater wildlife

mgmk?ﬁ@v@lopment

versatility and robustness

Lateral view Dorsal view




NEWTCAM: an underwater camera trap for freshwater wildlife

EQB&UWEM% GCN larvae

MPHIEIAN  Lab experiment in confrolled environment was carried out
INn summer 2023 :

PROJECT

« Collection of 47 GCN larvae in a pond
close to Bascharage - Luxembourg (WGS84
coordinates: 5.90640 E; 49.56013 N);

 Larval rearing in aquariums and weekly
belly shooting.
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NEWTCAM: an underwater camera trap for freshwater wildlife

POVEAEMSn GCN larvae - 2023

Week 1
Week 5
Week 7
v
Week 12

S Week 5: Week'7: Week 12:
NG belly Gills Last belly

pattern retractafion  shooting
7th June > 24th August  gpparition before
release

« GCN larvae are individually identifiable during 3.8210.66 weeks before metamorphosis
and potential emergence to terrestrial habitats.
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NEWTCAM: an underwater camera trap for freshwater wildlife

POVEAEMSn GCN larvae - 2023

Matrix plot of the equality scores (computed by Maximilian Matthé)

Young m——— older

»Older patterns: clear lines showing strong equalities

»Younger patterns: no line but some bright spofts, indicating matches

(72)

c

S

7]

= 100

O

Q
g - Value
E z: 1 means perfect
S & . Mmatch, 0 means
g 06  no matching
£ 5 05 pixels at all

0 25 50 75 100
Image numbers

Young m———) older
patterns
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NEWTCAM: an underwater camera trap for freshwater wildlife
PRVEAEMNn GCON adults - 2024
« Use of two methods to generate capture recapture

Great crested newts _ Interconnected ponds (< 155 1, (CR) time-series: NewtCAM and funnel trap

« CR on a closed population

« 130 (42 2 / 88 3) GCN captured in the surrounding
ponds and released in the fenced pond

Pond with exclosure,
\  controlled number of
\ individuals

NEWTCAM

(Underwater ]
camera trap) i

Both methods estimated consistently the
known population size (NewtCAMs: 105.9+11.4
individuals; funnel tfraps: 118.1+9.9 individuals)



NEWTCAM: an underwater camera trap for freshwater wildlife

M‘é@é’l%mg on the edge

( Réserve Naturelle Nationale
: ) I8 PINAIL

« AFR PhD in Luxembourg : Mathilde FOUCTEAU

Research goal:

Understand ecological requirements and environmental constraints
for the conservation of the Great Crested Newt at the southern limit of :
its range and in the contact zone with the Marbled Newt M%,E

LUXEMBOURG

Funded by: orners
i LISTED

La Rochelle

Université

Légende
4‘ (| Cogtewg;‘l;eknudu Pinail Légende
Acetrve N2 a]le At ale etdela des quatre vents
Réserve Naturelle Nationale 0 ol = R
PINA'L N et de la bande des quatre vents
” 1 Mares Pinail 2017
| Mai nentes
0 200 400 m o 0 200 400 m = Ma:wmm jires
— ) — e e —1

Figure 242 : Réparsision des pypes de mares s s Rserse watorele dw Piail e Is bande des quoswe senss Figure 241 : Réporsition des mares semporsires ¢t permanent e ls Réserse naturell do Pinail et bande des quae venss
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NEWTCAM: an underwater camera trap for freshwater wildlife
Wﬁ@‘ﬂ%uced, made available for early users

Targets:

«  Amphibians (newts, frogs and toads)
» Reptiles (water snakes, turtles)

« Fish

* Macroinvertabrates

Please contact usl!!

xavier.mestdagh@list.lu

lionel.lhoste@list.lu
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Xavier Mestdagh xavier.mestdagh@list.lu

Lionel L'Hoste lionel.lhoste@list.lu

En partenariat et avec le soutien de

INSTITUTE USC C LIST
AND TECHNOLOGY

esearch Fund
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