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How can we identify stocks or species at risk of overexploitation
from the marine aquarium trade?

MAF are too data-deficient to apply traditional stock assessment methods

Fichi :
Species ° m.g AR BT ST Reef to Sale
Biomass el clesses Traceabilit

Indicators Stocks y
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Productivity-Susceptibility Analysis

Estimates the potential vulnerability to fishing for a given species based on its life-history and known fishery characteristics

Productivity: Indirect measurement of a species' ability to reproduce and indicates
resiliency to changing environmental conditions

»  Susceptibility: Measures the likelihood that fishing pressures will have a negative impact
on a species’ population
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Vulnerability to Fishing
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Global Score & Vulnerability Classification

Semi-Supervised Machine Learning
Model:
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PSA Flow Chart

[R Package coming soon
to automate!]

Input requirements:
Raw data for 11 factors

Data Binning -> Assign

ichAbEl Factor Scores (1-3)

Productivity Score Susceptibility Score

Weighted mean of factor Weighted mean of
scores logarithms of factor scores

GMM Clustering into
Vulnerability Categories

Vulnerability Score

Assessing Management
Outcomes




Example Fish: G. species

Factor Data sources
Productivity . Gather raw data
Pf"";laf\:'ite(fatu"-;: . Raw data falls into 1 of 3 data bins
Maximum size Michael, S. (2005), . . .
FishBase customized to life-history trends of MAF
Ve troohic level FishBase, . Data bin corresponds with a factor score of
P Primary literature 1-3
FishBase,
Breeding strategy Breder and Rosen (1966),
Thresher (1984) -
Primary literature, :
. Hobbyist forums (i.e.:
F d
ecundity breedersregistry.org, mbisite.org), 'ER.Z /
FishBase
Pelagic larval duration Primary literature Gather Raw Data
Susceptibility ﬁ
Eschmeyer's Catalog of Fishes, 4
Ecological niche/distribution IUCN Red List assessments, fOF 11 PSA fa ctors
FishBase
PHEIXP,
Cyanide use Aquariumtradedata.org
Encounterability depth IUCN Red List assessments

Online hobbyist databases,

(LiveAquaria.com, Saltcorner.com, -
Reeflex.net),

Michael, S. (2005)

Trade volume Aquariumtradedata.org

Aqguarium suitability

Life cycle stage of harvest LiveAquaria.com, BlueZooAquatics.com




Example Fish: G. species
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Large and Wide Distribution =1

Scoring Trade Volume

Volume in Trade N
(Rhyne et al. 2015) & Productivity Score
! <3000 P=0.77-1.9
>3000 P=1.9-2.0
2
<3000 P=0.77-1.9
>3000 P=0.77-1.9
3
All Volumes P=2-23
Example:

* 9,000 trade volume

* P=1.98

Trade Volume =2

P
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PSA Management Implications

Unsustainable to fish

.ol High Susceptibility
High Productivity

High Susceptibility
| Low Productivity

Fishery side management Not suitable for long-term

needed to mitigate risk trade

Low Susceptibility Low Susceptibility
High Productivity Low Productivity

Sustainable at varied fishing Species-specific management
104 Pressure to protect brood stock
3.0 25 2.0 15

Productivity



Estimating Family-Level Vulnerability

Family

Vulnerability of Species in Most Frequently Traded Families
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PSA as a Data-Rich Alternative to FishBase Vulnerability

Species PSA - GMM Clu-s'.cer FishBase Vulnerability FishBase Vulnerability
Vulnerability Vulnerability Score Category

Chromis viridis 0.67 Least 10 Low

Echidna nebulosa 1.56 Most 60 High
Pterapogon kauderni 1.52 Most 19 Low
Paracanthurus hepatus  1.35 Moderately 21 Low
Dascyllus aruanus 0.67 Least 26 Low to moderate
Pomacanthus imperator 1.02 Moderately 68 High to very high
Pteris volitans 0.95 Least 34 Low to Moderate

* In total, there 1s 26% overlap between FishBase and this PSA vulnerability index

* Chiloscyllium punctatum, Diodon hystrix, Echidna nebulosa, and Rhinomuraena
quaesita are the only overlapping species in the top 15 sp. most vulnerable group




PSA as a Data-Rich Alternative to FishBase Vulnerability

FB Score: 19 (low) FB Score: 21 (low)
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Prioritization List

Rank in IUCN Availability as captive-
Species Family P S v ! fasility P

trade data bred (Pouil et al. 2019)

Top 10 most vulnerable species
Chiloscyllium punctatum Hemiscyllidae 1.29 1.61 1.82 251 NT Moderate
Echidna nebulosa Muraenidae 1.57 1.63 1.56 70 LC -
Pterapogon kauderni Apogonidae 2.00 2.15 1.52 9 EN Common
Rhinomuraena quaesita Muraenidae 1.57 1.49 1.51 277 LC -
Gomphosus varius Labridae 2.00 2.05 1.45 168 LC -
Exallias brevis Blenniidae 243 2.32 1.44 95 LC -
Ostorhinchus parvulus Apogonidae 2.43 2.32 1.44 170 LC -
Diodon hystrix Diodontidae 1.86 1.76 1.37 105 LC -
Diodon holocanthus Diodontidae 1.86 1.76 1.37 160 LC -
Zoramia leptacanthus Apogonidae 2.14 2.05 1.36 104 LC Scarce

Top 10 least vulnerable species
Chrysiptera unimaculata Pomacentridae 2.86 1.13 0.19 203 LC -
Chromis opercularis Pomacentridae 2.71 1.00 0.29 176 LC -
Amblypomacentrus breviceps Pomacentridae 2.71 1.00 0.29 224 LC -
Neoglyphidodon nigroris Pomacentridae 271 1.08 0.30 37 L Has been bred in captivity
Pomacentrus amboinensis Pomacentridae 2.86 1.28 0.31 132 LC Has been bred in captivity
Neoglyphidodon oxyodon Pomacentridae 27 LI 0.31 49 L -
Dischistodus prosopotaenia Pomacentridae 2.71 1.17 0.33 261 LC -
Neoglyphidodon melas Pomacentridae 2.71 1.26 0.39 33 LC Scarce
Amblyglyphidodon curacao Pomacentridae 2.71 1.26 0.39 92 LC Has been bred in captivity

Amblyglyphidodon ternatensis Pomacentridae 2.71 1.26 0.39 107 VU Has been bred in captivity




ASSESSMENTS ON THE SUSTAINAaBILITY OF THEe TRaDe

Are there any previous species

specific trade assessments?

YES

ASSESSMENT

Did the assessment find /
significant risk of
population declines

related to international L
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» 0
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the trade?
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Proposed Outcomes:

* Prioritize the 38 species that fall into the
high risk group for further research

* Adopt this PSA framework for annual,
global risk assessments of MAF

e Quickly screen species with high
vulnerability to overfishing

* PSA is the most robust and easily
applicable fishery assessment available
for data-limited marine aquarium fish

* Industry standard for initial
assessment

* Base initial management interventions
on Productivity and Susceptibility Scores




Future Research: Closing the Data Gap

Indonesia small-scale stock assessments for 5-7 key species

in the marine aquarium trade

Call for Collaboration: Community Engagement:

*  Fisher communities
NGOs
Hobbyists and public

. > 0
aquariums

[ Veo|#iregcht |

Tracking flow of Trade

&
Catch Trends

Access to field sites to gather data




Special "'I"‘# %

. AndyR / 7 oy | i i
on Michee s e UNIVERSITY OF LEEDS

Alice Wynn - S
Jem BaldlsLn’_\_qh._. NIAR : : W e oy _

Dr. Josie South
Dr. Maria B‘nge_r

e

Py @] ORNAMENTAL MARS

o E AQUATIC TRADE
ASSOCIATION Petcare




