Socio-ecological challenges in
S managing overabundant urchins
MELBOURNE on temperate reefs

Stephen Swearer?!, Paul Carnell?, Rebecca Morris?, Tristan Graham?, Fletcher Warren-Myers?, Tim
Dempster!

lUniversity of Melbourne, 2Deakin University



g o | The Problem

s MELBOURNE

Widespread loss of canopy-forming macroalgae
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22 km? of reef habitat

~142 million urchins (80g urchin)

~11000 tons of urchins

Want ~5000 tons of remaining biomass

Target - ~75 million urchins removed
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Sea Urchin Fishery
Baseline Management
Arrangements

Lakes Entrance

Figure 3. Map of sea urchin fishery management zones

Developing fishery since 1998

Last stock assessment was in 2002
(3000 tons, ~25% of current estimates)

Quota managed fishery. Only quota
share holders can remove urchins from
outside parks and sanctuaries

Current fishery quota — 60 tons/yr

Reef productivity and urchin processing
are industry limitations

Fishers don’t harvest in barrens
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Purple sea urchin Heliocidaris erythrogramma in urchin barrens, Point Cooke Marine Sanctuary Black Spined Sea Urchin, Centrostephanus rodgersi, at Beware Reef Marine Sanctuary. Heliocidaris overgrazing of Posidonia meadow, Sunday Is, Nooramunga M&CP, September 2014



Beware Reef Marine Sanctuary

* Long history of partnership between PV, citizen scientists, and fishers

* Recently switched to commercial divers ($20k for 25,000 culled)
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\ The Solutions — Culling

Cost-Benefit

COST BENEFIT

ANALYSIS OF SEA * Benefit:Cost 1.91 - 6.71
URCHIN CULLING
PROGRAMS « $6000 - $22000 per hectare

« $13 - $48 million to manage urchins in PPB

Carnell et al. 2022
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Rationale

Urchins from barrens are an underutilised resource that
could be turned into a valuable export commodity

Solving key industry bottlenecks
for sea urchin roe enhancement

AgriFutures’
Emergi
ndostries

Harvesting for roe enhancement is a potential cost-neutral
way to control the overabundance of urchins
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The balancing act: Protein, lipid and seaweed dietary levels to
maximize gonad quantity in a wild-caught sea urchin

Algal supplements in formulated feeds: Effects on sea urchin gonad quality
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* Ongoing culling in MSs and MPs with commercial divers

Ricketts Point Marine Sanctuary

i
[ Marine Park Boundary

- Urchin Barrens

Jawbone Marine Sanctuary

Habitat Class
Algae on sand
Caulerpa reef
Ecklonia bed
Mixed algae on pebble reef
Mixed algal reef
Mixed algal reef, turfing
Patchy Ecklonia reef and sand

Patchy algal reef and sand
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Patchy barren and Caulerpa
Sand

Sand, with reef patches
Sandy, with algae

Seagrass & algae

Turfy patch reef & sand
Turning barren

Urchin barren
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Next-Step Challenges
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Identifying key factors for transplantation success
in the restoration of kelp (Ecklonia radiata) beds
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Optimizing the initial cultivation stages of kelp Ecklonia
radiata for restoration
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« Developing a marine spatial plan for urchin management
and kelp restoration

)‘b . °
Marine and . :a V,ICtorl,an AR
Coastal Policy ORIA | Envionment, & Fisheries Parks
State Land, Water “\S\ AUTHORITY VICTORIA
Government and Planning L gty

@ ljwmbah."-

SEAFOD NOUSTRY VORI

TheNature @
Conservancy -

Australia

THE UNIVERSITY OF
MELBOURNE




THE UNIVERSITY OF
MELBOURNE

© Copyright The University of Melbourne 2011



	Slide 1: Socio-ecological challenges in managing overabundant urchins on temperate reefs
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10: The Solutions
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

