Jellyfish Citizen Science spotting efforts in Malta:
the Spot the Jellyfish campaign experience
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How do you reach out to potential citizen
scientists?
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Citizen science — Spot the Jellyfish
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International recognition of Spot the Jellyfish as a citizen
science initiative:

(see reports at

http://www.science20.com/citizen science journal/jelly
fish reporting citizen scientists malta and at
http://www.scienceforcitizens.net/blog/2010/08/spot-
the-jellyfish-here-or-in-malta/).



http://www.science20.com/citizen_science_journal/jellyfish_reporting_citizen_scientists_malta
http://www.scienceforcitizens.net/blog/2010/08/spot-the-jellyfish-here-or-in-malta/

Citizen science — Spot the Jellyfish

Continuous interactive activities with schoolchildren of different ages
and at different venues



The ocean literacy impact of citizen
science
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. . . . The Ocean We Need @ {'}
Ocean literacy is an understanding of the ocean's influence on you—and your for the Future We Want E e g

influence on the ocean. There are seven Essential Principles of Ocean 8 PUATAL N3 oA
Literacy comprising 45 Fundamental Concepts.
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The Spot the Jellyfish campaign turns 10!
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UM's Quality Assurance
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The Spot the Jellyfish citizen science campaign, initiated by Prof Aldo Drago as a joint initiative
between the Physical Oceanography Research Group within the Department of Geosciences and  Categories
the International Ocean Institute (101), celebrates its 10th anniversary next June. The campaign,
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Unfolding Jellyfish Bloom Dynamics along the Mediterranean
Basin by Transnational Citizen Science Initiatives
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Figure 1. Map with the four countries involved in the study: Italy, Malta, Spain, and Tunisia, where
the citizen science jellyfish data was gathered.
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Figure 13. Ensemble modeling of the potential spatial distribution of Pelagia noctiluca blooms in
(A) Italy (* see Section 2.1—Materials and Methods), (B) Malta, (C) Spain, and (D) Tunisia.



The scientific impact of citizen science

JELLYFISH REPORTS 2011 - 2015
TT T T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T TT7T

L]
NAarm»"mam~AaAlrym e

| ST I 85 I 316-320

I Coconut Creek. Florida

Journal of Coastal Research
Is citizen science a valid tool to monitor the occurrence of jellyfish?
The Spot the Jellyfish case study from the Maltese Islands

Marija Pia Gatt', Alan Deidun’*, Anthony Galea™ and Adam Gauci®

Number of reports

"Department of Geosciences,
Faculty of Science, University of Malta, Msida, Malta.
www.cerf-jcr.org

Putting multi-annual citizen science data to

) Period
Figure 2. The number of monthly jellyfish reports received for the July 2011 — December 2015 period. T he legend represents the 5 abundance classes
of jellyfish sighted, where Q0 (black) represents 0 jellyfish reports, Q1 represents 1-5 jellyfish reports, Q2 6-20 jellyfish reports, Q3 21-50 jellyfish

good use!

reports and Q4 (white) =50 jellyfish reports.
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Figure 3. The normalized temporal distribution of the six most common species reported along the eastern flank of the island of Malta.



The Age of Discovery has never
ended!

Australian spotted jellyfish - alien

Nomadic jellyfish - alien

Compass Blue button —
jellyfish - indigenous
indigenou
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The Age of Discovery has never ended!

Praya dubia
Barbed-wire jellyfish

Hula skirt siphonophore

Siphonophore bonanza






PERSEUS International Jellyfish Workshop Cadiz,
Spain

03/03/2015



Velella velella massive bloom
April/May 2014

PERSEUS International Jellyfish Workshop Cadiz,

03/03/2015 Spain
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Spot the Jellyfish citizen science campaign featured in

The Guardian

Newspoint > News > 2021 > July > Spot the Jellyfish citizen science campaign featured in The Guardian

See More
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UM embarks on large-scale
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further strengthen
Engineering-related Research
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Smart Flight Data Monitoring
Project
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UM collaborates with
Maltese company which will
fund more efficient PV
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The evolution of seaside boards

Spot the Jellyfish — kicked off in June 2010 -
recognised as an example of citizen science
good practice!
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The albatross around the neck of each CCC —
VALIDATIONI! Al to the rescue!

* Industry 4.0 is the current trend of

automation and data exchange

in manufacturing technologies. It

includes cyber-physical systems, The Four Industrial Revolutions

the Internet of things and cloud -
computing. Industry 4.0 creates {}% f‘ ﬁ,ﬁ\
what has been called a “smart

factory”. ey 10 i 20 [ 50
* Such protocols are increasingly "o oinoe ST e
being applied to the marine

domain, promoting Blue Growth in

the process



Al to the rescue!

hiox (0.99961)

Article

. applied
sciences

Automating Jellyfish Species Recognition through
Faster Region-Based Convolution Neural Networks

Adam Gauci *, Alan Deidun ! and John Abela?

Table 4. Precision, recall, f; score and ¥ metrics for predictions by the five classification models.

Model Species Precision Recall f Score kappa

Carybdea marsupialis 0.92 0.90 0.91
Cotylorhiza tuberculata 1.00 0.95 0.97

1 Pelagia noctiluca 0.90 0.87 0.88 0.92
Salps 091 0.98 0.94
Velella velella 1.00 0.98 0.99
Carybdea marsupialis 0.97 0.93 0.95
Cotylorhiza tuberculata 1.00 0.95 0.97

2 Pelagia noctiluca 0.92 0.90 0.91 0.95
Salps 0.93 1.00 0.96
Velella velella 0.98 1.00 0.99
Carybdea marsupialis 0.98 1.00 0.99
Cotylorhiza tuberculata 0.95 0.98 0.96

3 Pelagia noctiluca 0.91 0.98 0.94 0.96
Salps 1.00 0.98 0.99
Velella velella 1.00 0.90 0.95
Carybdea marsupialis 0.95 0.95 0.95
Cotylorhiza tuberculata 1.00 0.85 0.92

4 Pelagia noctiluca 0.81 0.88 0.84 0.92
Salps 0.93 0.98 0.95
Velella velella 0.98 1.00 0.99
Carybdea marsupialis 0.98 1.00 0.99
Cotylorhiza tuberculata 1.00 1.00 1.00

5 Pelagia noctiluca 1.00 0.98 0.99 0.99
Salps 1.00 1.00 1.00
Velella velella 1.00 1.00 1.00




3 .

%4 ENPI
<= CBCMED

CROSS-BORDER COOPERATION
IN THE MEDITERRANEAN

L Project
* funded by the
EUROPEAN UNION




COORDINATION TEAM

Lo TR e
SLELEND Firgand

Ld -

YMaddalana Laggin

Raffaslla Sardi

Prof. Stefans Piraino
+39 08322093516
+30 0332 293626

stefano. pirsino@unssalantouit

[Lead Farrar}
ADRIERAE Boms = Unisassity of Salamia

&t i de Clancias dal Mar, C3IC Bamsdona

Urisarsizy ol Mam

Facuby of Soenoes of Bizara, University of Garihaps
Maiicnal Insfiuke of Agronomy, Tun's

Eowarnmaniol Bodias, Ragional ‘Waoiar Agencias
Marina Probected &waas, Haakh Ovganizalions and
Hogpitals) from 7 Couniries

An etaniial Teatuns of T MED-Jallrisk project is iha in
wovamant of Madbteranann Sea stosholders, nokading
baach wishars, looal ouihosifes ofioes, beaoh mesort cen
e, diking cersens, fehary looal s coabions, and Maing
Peroinched feaas, vwho ors [kaly barsfit from, usa or bae al
faoked by the Sndings of T project

",
-

-

"

MED-JELLYRISK

— | st e e [E e
0 and S0CeC-S0DNoMmIc RISKE

=g’ |
iyl b iy
HELLIEU LR L)

www.jellyrisk.eu




Human problems with |ellytish have
noreased In the Msditsrranean Sea
causing soconomlo lozees to tourism
and flgherles., Human pressurss on
ooastal areas continus to sxpand from
many souross {autropnication, habliat
modification, over-sxplotion of lving
reaources, shipping and climate chan-
ge) and may have caused |allyfish In-
creases. Jellyfleh outbreaks represent
a growing threat for humans and ooa-
stal activities. MED-Jallyrisk Iz the Tirst
OBD MED (Crozs-8order Cocparation
In the Mediierransan) projsct asses-
sment of the soclo-sconomio Impacts
of |ellyflen bloome and the Implemsn-
tation of mitigatlon ccuntermsasurss.
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MED-Jsliyriek 1= a Eurcpean Stratsglc
Projsct supporisd by the EMNPI-0BO MED
Doopsration Proegrammes. It has recsived
& 2.53 million funding from the ED. Ths

total oost of the project I € 2.8 millkon.

MED-Jallyrizk aims at rans-border coonsia-
tion In the Madlierranean basin agalnst [sl-
yflzh Impacts In 10 Marine SOoastal To-
nes throwgh commaon eirategle work plans,
sdugatlen programmes, and funding sohs-

mse for all the pariners and oouniriss In-

vohved
- .

Promotion of publlc swarsness, cilzen
sclenos (Jellywatch), and outreach
Initlatives to Inorease understanding of
the rizka of Jelyfizh Impaots

Tralning and data collection by the publio
and public ssrvice professionals

¥nowlsdge transter and oaphalization
througn tuizring of concemsd stakshokders
of the Marns Coastal Zomnee

Buliding capacliies to apply Integratsc
monlitoring  protocols, Inoluding the ore-
aficn of Local Emsrgency Task Foross, anc
tormation of a Meditsrranean Jellyfish Bo-
alaty

FAlek AgBasEmeant, SCC-SDONOMIC anc
aplosmiciogical evaluation of jsiyflah na-
zarde and prevention plans

Alek Mapping by predicthve manags-
msnt toolz and strategles. Developmsant
snd application of probablisilc modsks of
Jeliyfiah blooms

Development, Implementation, and as-
pEEEMEant of mitgaticn countermsasures,
neluding Installation and svaluatlon of
protective anti-medusa nets

MED-Jellyrizk will contribute to

Integrated Ooaslal Zone hianagsment

Tns sools-sccnomic dewvelcpmsent and
enhancement of famiores, foousing on In-
nowalicn and research. by strengthsning
gynergles and strategles of terriorlal plan-
ning amgng the kaditsrransan Oownirlss

The Implsmantation of rlak asesssmsnt,
pravention and mitigation of negative Im-

pacts resultng from jelyfizh prolfsration

The Increase of publlc awarsnsss




Socio-
economic
survey in
Malta,
Tunisia, Italy
and Spain




Ocean literacy and advocacy
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Publication of informative and educational material for mass dissemination



Ly MED-JELLYRISK
E }i}j JELLYFISH ENVENOMATION

FIRST AID HANDOUT FIRST AID

Recommendations on treatment
of Mediterranean jellyfish envenomations

Generalities

some jellyfish species may sting humans, determining local reactions and
occasional systemic effects. Treatment of jellyfish envenomation aims to
attenuate venom effects, prevent further envenomation from residual
jellyfish pieces, and keep in check occasional systemic reactions,
including shock.

Depending on the jellyfish species, there is evidence and consensus on
oral/topical analgesics, hot water and ice packs as effective painkillers.
For a few species (see below), a short application of domestic vinegar
may prevent further discharge of unfired jellyfish stinging cells left on the
skin.

Most treatment approaches are presently founded on relatively weak
evidence and further research is strongly recommended. Dissemination
of appropriate treatment modalities is deployed in the framework of
MED-IELLYRISK to better inform and educate those at risk. Adequate
signage will be placed at beaches to notify beach goers of the jellyfish
risk.

WARNING: seek immediate medical attention if shock or breathing
difficulties occur.

Ocean literacy and advocacy
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praviding answers to the many questions about _':3"'3."1 SN
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120 Eines wisen hves jollyfish bres e oond?
H5WER Jellyfish are among fhe oldest creatures on
Farh ooanns, ano thay v been srcurd for ai b 650
milion years. This maans they sppeaned sbout 400 mlion
yaars befors ne dnosaure dol

o TE2 . How many difterent speaies of jellylish
mxint workhwiin?

MEWER Thim ase about $000- 1500 known apecks for
types] of et inoomans workdwice,

EETION. What Is the composifion of a jellyfish?

L Jelltin, ma thar populr name i=plee, e
iy {D0-05 ) mader incompasdion, with sals and
[Provedns acoouniing for jusi 3=5% and 2% o inelr pody
s, raspec oy,

110 o lng o jellyfies e
BT Meberit speara o jufylish fw for 8 rasimum el a
numie of months o a fow {23} years, but some am
fnamam 1o poses.  wide priertial for mgn-eration mnd
rajureenalion, supporiing & much bnger o span e
oterack e etages (reetng cyse, pobioel

CUEETION. Whish are Thelargest jlylish apecies in
e word?

HEWER Among the langesi spocies of jallyilah, theliors
mane | Cyansa capiisn) tan reach a dameler of =2
rrvmbors: -7 T, with Saniac fs axtending - 15 maeters
(B0 fee), the Momura's jelylish (Nomoplioma nomera)
GBI W U 13 =2 I clamess anc waigh mer 220 K
(450 poanct], rariing as cne of the faevest irvensbo
speckes woldwide,

SETICN. Do jellyfish have o rele io pley in marine
7

BOYETE
ANEWETE Jollih as 1op pradaions in e cers, They
priry on plonkion'o oeganiss B crusiacemns,

. and fit leraan ard egge, Thus, jelvieh e
both priediasers of fish and their compaines or feed,

CLESTICN Wiy e how do jellyfies sting 7

{EWER: Jellyiish use siinging <olls [oridoeyin) o
Gaphurm proy and decourags predatr Singeg col fm
@ spiey Flasen! @ npat vasom inlo goay of pradaler
smea A Daier s misiakon o6 a powntl prey o
praciar, sosinging celle sventually cischnge P
varoe into ihe Eaiher's skin, Some jellish hervs minor
miBcis on human sikdn, but & fes oihens may inflict paink]
selinngyn cot urw arwny Jadtel [, the o rafioe se wis,
Chieonex Spokas) o humans.

SSTC4 Gan you et ol ollyfish stings in the

MmNy

ANEWTTE Mo, Taeg srs ciffennt wenom caisgonies, Scma
e dsarned by heal, Ssome & nol. Stings of e
epeciss may rguim the application of cookng packs o
alecied Exdy pacts 1o reducs focs] elects of
eworomation {pain, doratitis. orythomal.

= 1.1 Do asy mardne species coraume |ollyfish?
+SWER: Jellteh ave a resource or many mane
s e padgic mofbrecs fa g, e g -
Sisucus ationioum = feods on Velela volella) fish, soa.
turthss, and sea pivcs frsd on ellvten, Juvenls (e can
sk rifuga e oracdiora, using jllyfe enec ki 46
Eninld, eiich a5 M jLreeniles of mackersl which Ues [
tentachi o irinsd g jlbyte: | Conpares
uberoukaia]
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Publication of informative and educational material for mass dissemination



SMART PHONE APP

I ee00 BELL 7 4:21 PM ®eec0 BELL T 4:21 PM
Treatment of Stings < Bk Jellyfish & Treatment of Stings

Anges Bleus

Ulmaridae

~
Beaches. Jelt

S —

Ocean literacy through unconventional means — smart phone apps — MED-JELLY

Available for both Android and iPhone platforms — almost 2000
downloads to date



JELLYFISH DISPERSION MODEL
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Validation of the model

PERSEUS International Jellyfish Workshop Cadiz,
Spain

03/03/2015 Coastal drifters



ig.
Fig.1. A) Parte emersa della rete antimedusa. B) Visibilita della parte sommersa
della rete antimedusa.

Anti-
jellyfish
nets




Anti-
jellyfish
nets




ig.
Fig.1. A) Parte emersa della rete antimedusa. B) Visibilita della parte sommersa
della rete antimedusa.

Anti-
jellyfish
nets




Deployment of anti-jellyfish net

Figure 9 — deployed MED-JELLYRISK anti-jellyfish net at Pretty Bay (summer 2015)
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