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Who we are

Dr. Ricardo Calado
Working for 20+ years with marine ornamental species Aquaculture, Biology and
Conservation.
PhD in 2005 in Biology, Faculty of Sciences of Lisbon University (FCUL)
Principal Researcher, University of Aveiro, Portugal, Scientific Coordinator of CEPAM-
ECOMARE

Dr. Monica V. Biondo
Started her research on trade in marine ornamental fishes in Europe in 2010

PhD in 2019 in Biology, Faculty of Ecology & Evolution, University of Bern, Switzerland,
on marine ornamental fish trade. CITES since 1996.

Head of Research and Conservation at the Fondation Franz Weber

Rainer P. Burki

Computer science engineer, graduated from the Swiss Federal Institute of Technology
Zurich, ETH

Francisco Aguayo
Economist at theFaculty of High Studies Cuautitlan at the National Autonomous
University in Mexico City and is a member of the World Economics Association,
economics on wildlife trade
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TRACES

TRACES
omenission TRAde Control and Expert System

TrYl httos://food.ec.europa.cu/ * |T-system monitoring imports of live

horizontal-topics/traces en . . .

animals into the EU to ensure animal
\‘ and health safety since 2004

3 0‘; _ .. :‘égl ’ & :

* All traders must register
- . d \ : ‘
n - o ° Currently used by 90 countries, 113,000

TRACES platform,
3 minutes Film

q‘\ ‘\’-‘
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M a2 A

exports/imports into the EU
* TRACES

" e 95 CONUOL SRCERREFLSVERSE users, available in 39 languages.

-> Collecting data on marine ornamental
fishes since 2014
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TRACES

Increased transparency, traceability and food
safety

TRACES
TRAde Control and Expert System

* Alerts of harmful organism and pathogens

e Saving time for EU Member States, third
countries, exporters, importers, carriers

* Electronic signatures enhance authenticity
and security, reducing forgery risk or loss

-> Although TRACES is not a specific tool for
monitoring wildlife trade, it does so for
biosecurity reasons.

Short film; Purpose of the TRACES platform, 3 minutes
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+ Add commodities #" Modify commodities &L Import commodities and descriptor rows from Excel/csv \

O q FISH AND CRUSTACEANS, MOLLUSCS AND OTHER AQUATIC INVERTEBRATES i Remove || O Clear rows

Live fish
Ornamental fish Subtotal quantity: 0 Units.
Subtotal number of packages: 0 packages_

(030119 | other than. 0301 11 00
03011900 | other than. 0301 11 00 °

Species / EPPO code *
Invasive / Allowed

#1 ) Commodity *

Quantity *

<

Country of Origin * Species * .

O = Unit v v
Chromis | 1]

. i)
Cnromis varnue

Pros:

=>» Import as Excel files

Allows scientific names

Allows common names and
suggests their scientific names

Chromis verater ) i cons:
Chromis viridis Quantif SpeC|.es/ EPPO code * Quantity * Country of Origin *

Invasive / Allowed
Chromis weberi L

Species Unit v

Chromis xanthura

N

Chromis viridis

Blue gre
Chromis xanthopterygia

Chromis weberi

Qu

#1) Commodity % Species / EPPO code * Quantity * Package count Country of Origin * Region of Origin Individual identification - .
Invasive / Allowed number L4
0301 19 00 S Unit v v v v 4
| 007 173
&
Agonidae
Alopiidae Genus ham @uanty totals
Alopias .
o — Fami Iy name 1.34. Total Gross Weight: * Unit
Anguillidae
Anguilla / O r‘d e r‘ n a m e 1.34. Total gross volume: Unit v
Anguilliformes L 22 Tt e o i
RICAIUU LdIduo, FIU, UTIVETSILY AVEITO, FUTLUgdI At auanth . .a° d
Francisco Aguayo, economist, Universidad Nacional Auténoma de México u gmvers.| —
. . . . . n
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Allows species, genus, family
or even order level

Origin/exact source can be
misleading

30 % of specimens are NOT at
species-level, but at family-
level

W
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#1 ) Commodity *

7 May 2024

ies /| EPPO code * Quantity %
Invasive / Allowed

Chromig | 51]

Fine tune TRACES

Country of Origin *

Unit »

Chromisviids  Chromis viridis

Chromis weberi Qua
Chromis xanthura

Chromis xanthopterygia

Chromis weberi

Chromis flavaxilla

Chromis viridis

Chromis cadenati

Chromis crusma

Ricardo Calado, PhD, University Aveiro, Portugal
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1. Scientific names

Only allow marine ornamental fish
scientific name (genus and the specific
epithet or an unambiguous common
name) according to WORMS (World
Register of Marine Species)
WWW.marinespecies.org




Fine tune TRACES

Quantity % Species * 2. DEtaiI the source
Unit » v

Exact source: origin of capture

Quanity totas (not hub such as Singapore).

Specify if specimens are sourced
from the wild or captive bred
(facility name, country).

Ricardo Calado, PhD, University Aveiro, Portugal

PRO 9

< {) CORAL

Francisco Aguayo, economist, Universidad Nacional Auténoma de México FRDK%OZN
7 May 2024 Monica Biondo, PhD, Fondation Franz Weber, Rainer Burki asdfg.IT FISH WEBRER



EU legislation

The EU Parliament's resolution
of the 5th October 2022
emphasized the importance of
addressing the trade of marine
ornamental fishes as most are
still wild caught.

A. Lallemand, Unsplash
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The trade

Nearly 100 years old with its effects on
marine ecosystems still largely unknown

Over 4,000 coral fish species known, over
2,300 species are traded, with the
overwhelming majority being wild caught

24 species common, 37 moderately bred in
commercial numbers are in trade (1-2% of

all species traded), 338 species at research

stage (Pouil et al., 2020)

Globally: 15-30 million specimens/year

Unknown levels of mortality along the
supply chain

Trade is estimated to be worth USS 1.5
billion annually
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Collection Areas Villages (# of Fishers) Traders Exporters

T [ ]
Sul i and east of Ind ejarakan (100+) - jarak Jakarta e S u C a I ' '
1 Unit Usaha Bluestar
2 Halim
3 Faisul Sagarindo
/ 4 Asmawi /—>
/
/ Sumberkima - Banyuwangi
East Kalimantan 1 Abu David
2 Sahrudin
3 Andi Golden Marindo
4 Kacung
5 Karim Wiwit
6 Mutik .
e Su chain extremely fragmente
\ 8 Yunus Bali Aquatic
9 Agus Imam
10 Samnal °
/ 11 Ramang Gianyar
Sumberkima (200+) 12 Kuding Segitiga Bali a n I u S e
Nusa Tenggara Timur 13 Jamal
14 Rasidi
N 15 Marzuki Denpasar
WO\ 16 Kasiadi Mr. C

e Many stakeholders involved: Unknown

Gilimanuk Kita Aguarium

BN\ 17 Hamlawi
BINN\\\ 18 Rahimo
W \: 19 Saini

::' \ 20 Juhan

Yataga

S number of collectors (hundreds,

Cahaya Baru

thousands?), middlemen, exporter

Bali Blue

28 Mat Haerani
\' 29 Sahawi/Astem

4
30 Arifin f °
S e INNAA > and importer wholesalers and
32 Mahrus s
N \ S XVJ|]  as p
34 CV Dinar 7
Bali marine [
yabangan (50) » Penyahang, ad
Q 1 Musahrum Agung (Tanjung)
2 Syamsudin Vo ad
3 Amir Demonia
4 Hamdan
5 Apsah Nini Sri Rejeki
B Haji Atif
7 Saleh

B Ketut Bakti Teguh baruna

Example from Northern Bali

Hengki
Devi Kurniawan

i el Buleleng

” §
= 1 Mangku /

2 Gede
3 Widi j 4
4 CakE i /

b,

..' g,

—

Buleleng sub district

“_, Les Fishermen (60+) Les Lintas Antar Nusa
/ — 1 Pastika
A 0%/ ! 2 Wasya Tejakula
o/ S 3 Ketut Sura Bahtera Lestan
il e 4 Galih
Tejakula CAMP \4 ¢ 5 Nadi
6 Kersi
A
7 2% . .
/" TembokFishermen 25 __——»Tembok From: Amos & Clausen, 2009: Certification as a
Karangasem % —— 1 Mangku

2 CV. Dinar Conservation Tool in the Marine Aquarium Trade:
Challenges to Effectiveness @,
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An updated review of the marine ornamental
fish trade in the European Union: 2014 - 2021

THE TRADE OF MARINE ORNAMENTAL FISHES TO EUROPE
(TRACES data 2014-2021)

€24 million/year
Top export (average import value)
countries EU has the world's
Indonesia largest market by value
Philippines 60+ 17 million
Sri Lanka export not marine
United States countries European ornamental fishes 1,500+
Kenya Dery . species
43 million fishes database 2
° 120+ families
HS code 03011900 f
3 TRade Control
and Expert System
(TRACES)
4 ¥ 4
‘ Chromis
1 ‘ viridis
A multitude >
of local origins ¥ |
and traders » c.
’ Centropyge
"i ’ bicolor
* 26 million
' 2 =2 marine ornamental fishes
All traders must 18 million ‘ [ S
register all shipments 44,000 fishes identified 8 million fishes Labroides
with TRACES shipment records at species level identified only diTicats
at family level
Mostly wild
caught from
coral reefs Top import
RECOMMENDATIONS FOR IMPROVEMENT countries
United Kingdom*
\ = aar ; N The Netherlands
Ensure TRACES only allows . egisel;r?ev:l ?slsi:r?fig::an(aame) ' Develop and maintain Gelig‘la”y
marine ornamental fishes P . i 4 a watchlist from trade data E b
and geographic origin rance

and species risks

'\under i code 0SOTISEey or breeding facility address

Reference: Biondo MV, Burki RP, Aguayo F, Calado R (2024) An updated review of the marine ornamental fish trade in the European Union.

https://doi.org/10.1101/2024.0317.585413 | monicabiondo@ffw.ch *until Brexit came into effect on 31 December 2020 @
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Exporting countries

e 61 exporting countries

8%

e Main exporting countries: Indonesia, the
Philippines and Sri Lanka: 68.7% of specimens

4%
6%
44% o Adding United States, Kenya, the Maldives,

7% Singapore and Israel: 91.6% of all specimens

39% e These eight countries alone represent 83.1%
of the import value: Indonesia followed by
17% the USA Australia

7,000 6,147 0453

m Indonesia m Philippines = Sri Lanka 6000 5637
. . 2 4,436
m United States m Kenya = Maldives < i’gg 2381 3454
: Australian exports rank 21: g .0 2,854
m Singapore m Israel m Other g 3 1,859
+ 2,000
1,000 I
0
Ricardo Calado, PhD, University Aveiro, Portugal . .
’ ’ ’ 2014 2015 2016 2017 2018 2019 2020 2021
Francisco Aguayo, economist, Universidad Nacional Auténoma de México a umvers.ldade — - FRANZ
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United The
Kingdom Netherlands

Importing countries

¢ 30 European countries importing (incl.
Iceland, Norway and Switzerland)

2212 e The United Kingdom primary importer,
=07 except for 2021 (left EU),

m2018

=200 o followed by The Netherlands,

m2020
||||||“ i [y = German vt anc rane

Germany ~ laly  France e These five countries imported 80.5%
of all marine ornamental fishes into
Europe.
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Families and species

<  2014-2021 overall 120 families and
o ( 1,452 species were imported
40" ¢ Top 12 families imported accounted

20.0

, | REIE for 92.4% of all imported marine
% L | e 4"‘ -l ornamental fishes (specimens) in
;L ||||°:°.6°:°:03I Europe
E OO O ES e Family Labridae featured the highest
I \ > o \ & o oF number of imported species:
5 T : . 210 species

#imported species per family in parentheses e Pomacentridae was the most traded

# on top of the bar representing millions of specimens

family in number of specimens:
7.2 million speumens

Ricardo Calado, PhD, University Aveiro, Portugal
|
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Substantial decline in trade

5.000,00¢"747:136 8,000

6,595 6,329 7,000

From 2014-2021 there was a

4,000,000 e,
s S350 6,000 . .
M, , .
= sharp decline on imports:
(N 3,837,984 ON(e el
3,000,000 e e 2,584,035 0 f 2 i I I i i
g O 3225091 e TN . Trom 5 to 2 million specimens
(] Ce., N e,
= P N 5
S 2,801,901 TN N\ T 4,000 %
=3 : 3,193 =
o 2,616,091 -
2,000,000 4 000
3,538 1,902,265
2,000
1,000,000
1,000
0 0
2014 2015 2016 2017 2018 2019 2020 2021
e— 1 Specimens e shipments — cceocoeeee Linear (#specimens) — eceececer Linear (# shipments)
Ricardo Calado, PhD, University Aveiro, Portugal . . g
: . R . . . universidade -
Francisco Aguayo, economist, Universidad Nacional Auténoma de México d . T i;’ﬁ'g%"i‘
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Substantial decline on imports of
Blue green damselfish Chromis viridis

* This was the most
traded species,
representing alone
12.4% of all imports
into Europe 2014-2021

e 70% decline in number
of imported specimens!

Ricardo Calado, PhD, University Aveiro, Portugal
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Substantial decline in Blue green
damselfish Chromis viridis

* |t was evaluated by the
IJUCN Red List in 2022 as
‘least concern’

* According to the IUCN

Red Lists its population
trend: decreasing

Ricardo Calado, PhD, University Aveiro, Portugal . idad “ -},‘ o2
Francisco Aguayo, economist, Universidad Nacional Auténoma de México gmvers_l ade 5 e = S\ ONDAT!
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Watchlist: What species to
monitor more closely

The Watchlist presents a threat indicator for each species called ‘score’.
It combines:

 number of specimens traded

* import trends (increase/decrease of number of specimens/year)

* vulnerability index (according to FishBase; life history traits)

e Conservation status (according to IUCN Red List; population dynamics )

=>» Easy way to assess a potential threat through trade
=21t is important to consider different methods and/or their combination

=>|f a fish is categorised as threatened/endangered by the IUCN, its trade
should be more closely monitored

Ricardo Calado, PhD, University Aveiro, Portugal
Francisco Aguayo, economist, Universidad Nacional Auténoma de México
Monica Biondo, PhD, Fondation Franz Weber, Rainer Burki asdfg.IT
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Watchlist: What species to
monitor more closely

WatchlistPLUS: Prioritise species according to appearance in
trade to the EU/Europe from 2014 to 2021:

139 species:

* # of specimens

e trend in traded # (linear regression)
* Vulnerability according to FishBase

* Sustainability according to IUCN

LINK: https://www.biorxiv.org/content/10.1101/2024.03.17.585413v1.supplementary-material
(Watchlist+)

All the species traded in Europe, listed according to the following criteria (Watchlist, 1,452 species including sharks
and rays): # of specimens, Vulnerability according to FishBase, Sustainability according to IUCN Red List
LINK: https://www.biorxiv.org/content/10.1101/2024.03.17.585413v1.supplementary-material (species specimens)
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https://www.biorxiv.org/content/10.1101/2024.03.17.585413v1.supplementary-material
https://www.biorxiv.org/content/10.1101/2024.03.17.585413v1.supplementary-material

Value of trade by region

Sub-Saharan
g & Caraan, e o Europe is the largest world importer by
v | 1/ e value (share (%) of import value,2021%*):
VeNorn 4 * The EU accounted for 35% (at 24
kD sure  Million Euro), of the 70 million Euro of
Bast Asia & Union the global trade value of this trade
droe e North America 22%, China and East
| Asia and Pacific 12 % each
China / -> Note that number of specimens for China,
N A%Z/ma Asia & Pacific, Central/South America, Africa
FUN Comtrade data etc. are unknown

Ricardo Calado, PhD, University Aveiro, Portugal . idad ' ??W
Francisco Aguayo, economist, Universidad Nacional Auténoma de México universidade e
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Value of EU and world trade

50
45 * While number of
R2=0.4475 _ . .
@ R Ny A SpeCImenSImported
B - are declining
§ 30 —— European Union
S R * Value in the EU is on
s 2 R?=0.0034 the rise, with this trend
e being even more
10
. pronounced globally

2014 2015 2016 2017 2018 2019 2020 2021

Ricardo Calado, PhD, University Aveiro, Portugal AN PRO g
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Value and number

5,000,000 2,500,000
4,500,000
4,000,000 2,000,000
3,500,000 /
« 3,000,000 1,500,000
Q
S
'S 2,500,000
3
# 2,000,000 \ 1,000,000
1,500,000
1,000,000 500,000
500,000
——
0 0
1 2 3 4 5 6 7 8
e==\/alue: ndonesia Value: Kenya e Specimens: Indonesia e Specimens: Kenya

Ricardo Calado, PhD, University Aveiro, Portugal
Francisco Aguayo, economist, Universidad Nacional Auténoma de México
7 May 2024 Monica Biondo, PhD, Fondation Franz Weber, Rainer Burki asdfg.IT

of specimens

Two examples:

e ## of specimens from

Indonesia decreased
but

Euro (Value)

o ## of specimens from
Kenya stable but

more.
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Daily sea surface temperature (NOAA)

2022 == 2023 == 2024 = @ 1982-2011 Plus 20 Minus 20 ”If th o o t I
is were an experiment,
would have initially believed it

S TR

////A\,-—/ was a measurement error”,
Prof. Dr. Reto Knutti, ETH

Zurich, main author of several

; IPCC reports.

Mean 1982-2011

1. Januar 1. April 1. Juli
Source: Watson; https://climatereanalyzer.org/clim/sst_daily/ 2 O 2 3
Ricardo Calado, PhD, University Aveiro, Portugal o 4 A ) PRO g
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Consider a broader perspective: Coral reefs are in jeopardy

Daily Sea Surface Temperature, World (60°S-60°N, 0-360°E)

Dataset: NOAA OISST V2.1 | Image Credit: ClimateReanalyzer.org, Climate Change Institute, University of Maine
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In conclusion

* Monitoring in the EU: Use TRACES do not re-invent the wheel

* Fine tune TRACES:

» Only allow species-level information, source (geographical origin), Captive-
bred (facilitys name) or wild-caught (biosecurity)

* Monitoring in other parts of the world. Also use TRACES?

e Establish an alert system using multi-model-approach to determined if CITES
monitoring required

* (Re-)evaluated at least the most traded species of coral reef fishes, IUCN Red List
 Consider:

» Import countries should be the ones getting the numbers right

» Import countries/consumers should pay; morally and legally

» Legal framework necessary
» Sea temperatures are rising, coral reefs are dying...

Ricardo Calado, PhD, University Aveiro, Portugal
Francisco Aguayo, economist, Universidad Nacional Auténoma de México
7 May 2024 Monica Biondo, PhD, Fondation Franz Weber, Rainer Burki asdfg.IT




Additional information for technical workshop on non-CITES-listed marine ornamental fishes, 7-10 May 2024, Brisbane, Australia
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