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Juan Fernandez Ridge Ecosystem
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Juan Fernandez Ridge Ecosystem

* 80% of endemism Soeatal ke
» 60% historical extinctions

« 59% threatened or rare species 43%
 Biosphere Reserve (1977)

» Highest Conservation Priority

Chile

Crustacean

Ecosystem modeling: Slide 3 of 35 %



Economy - Fisheries
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The industrial fleet

* Trawling fisheries
» Boom-and-Bust fishery
 Both currently closed
— 2006 Orange roughy
— 2012 Alfonsino
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The artisanal fleet

« Tightly-knit fishing community ‘ {Y B
» Main economic income ‘A
— 70% Lobster fishery
* Management
~ 3Stype - Formal management ° V/
+ Size - Sex - Season A\J\/\N\ﬂ
&.

— Internal code of conduct )

— Likely future increase in — : .
. . 1925 1933 1941 1949 1957 1965 1973 1981 1989 19‘37 2005 2013
fishing effort
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The artisanal fleet

« Tightly-knit fishing community Bait ~85%

* Main economic income Target 2nd Stage 1st Stage
— 70% Lobster fishery

» Management
— 3S type - Formal management

S
= Size - Sex - Season (Y e <(
-

>
— Internal code of conduct *
— Likely future increase in

fishing effort
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Climate Change

» Severe increase in aridity
Karnauskas et al. 2016

* Increase in seawater temperature
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Uncertain socio-ecological future
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Assessing the impact of Climate Change in JFRE

SOCIAL & ECONOMIC

-~ . Soual networks
Climate FISHING

\
0ceanography ** / v}
& geochemistry # * /

Food web " § !

& habitat

-,
'

Lobby groups

Other industries,

Catchments & Inflows

/8

Management

‘:/ actions

Industry statistics

\

Monitoring DeC|S|on rules

ASSESSMENT MANAGEMENT
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Assessing the impact of Climate Change

Forcings

Eddies

JFRE Model configuration

Geographic Model (polygons)

Rainfall

J\J\J

Physics Model (fluxes between polygons)
Temperature - Salinity - Water - Oxygen - pH
Nutrients (NO3; NH4) - Sediment processes

Linear mortality

7
~

Larval connectivity __,/

Biological Model
Growth - Reproduction
Migration - Movement

Mortality - Predation

<>

Harvest Model
Catches - Bycatch

Management - Compliance

YaYaYaYa

~
o

Rec. Deviations
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JFRE - Spatial configuration
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JFRE - Ecology and main forcings

g Observed

— Moving Average (12 months)
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JFRE - Fisheries

Industrial fleet

10000 -
—e— Orange Roughy
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—e— Alfonsino
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Assessing the impact of Climate Change

Initial
Conditions Jburn=0; Y=0

- .‘
JFRE Model configuration ¥
burn=1
Forcings .
g GeogTapth Model (polygons) FRE MODEL New initial condition
] at equilibrium
m ] Physics Model (fluxes between polygons)
Temperature - Salinity - Water - Oxygen - pH
_ P Nutrients (NO3; NH4) - Sediment processes Modify parameters
5 5 A
Linear mortality - Biological Model Harvest Model
Growth - Reproduction Catches - Bycatch Dl-’gtif‘g‘l:?”\-’
Larval connectivity — Migration - Movement E, Management - Compliance
Mortality - Predation
Rec. Deviations —

Calibrated?
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Including Climate Change

(o)

* RCP - Pathways * Rain projections
Global average surface temperature change Mean over
(relative to 1986-2005) 2081-2100 Observed
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Scenarios

« Historical effect of fishing.

Scenarios Fishin mortality Fleet
Unfished No fishing

Historical Artisanal  Artisanal Artisanal
Historical Industrial Industrial Industrial
Historical JFRE Historic levels Both

* Future fishing scenarios.

Crustacean C | Finfish F | C. Change
Scenario SPL GCR RCP 4.5&8.5
BAU - - - v
50%71 C+F 0 T T v
300%MIX | | 20% T 0 v
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Model skill assessment

© 0O

Not accurate and not precise Accurate but not precise
(Vaguely right)

o e

Precise but not accurate Accurate and precise
(Precisey wrong)

Stow et al. 2009; Olsen et al. 2016
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Model skill assessment

Model Efficiency ~1  Correlation ~0.9
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Trophic levels

Trophic Level

1-19
2-29
3-3.9
° 4-449
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ical effect : Industial

Histor

Scenarios
Historical

= Industrial
= Artisanal
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Historical effect : Bycatch

5.70 4 Fishery 267 — —_ Fishery
= O spiny lobster ; O Alfonsino
W Golden crab W Orange roughy
—_
4.28 200 —

Catch (tonnes)
o
[=:]
o
1

- :
Ea - == ' ==
oo T = _ _ . il __ mm

Octopus Other crustaceans  Coral Seaurchin  Deposit feeders Coral Sharks Other crustaceans

Functional groups
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Compared with an unfished scenario

 Similar results Biomass
o] " oem T T _ -
| Crustaceans and Morwong 00 : ]l U T
T No big effect on Finfish. P S e
. . | - = |Fish100%
- Orange Roughy still recovering & )|
* Increase in effort is not = 'l
reflected in lobster biomass & 05 - : |
I |
Ral || IR
o || S - 28 88
| . o = R TR TR
(2 RIEST LB FES e g
8§ SIEE, 282333y 5472
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5842558555358 88383¢

Ecosystem modeling: Slide 24 of 35




Compared with an unfished scenario

» Similar results Catch

| Crustaceans and Morwong | 7-8 YEARS
1 No big effect on Finfish. T o
» Orange Roughy still recovering

* Increase in effort is not
reflected in lobster biomass

0.02 0.03 0.04 0.05 0.08 0.07
| | |

0.01

0.00

I 1
a0 100 110 120 130
cephalothorax length (mm)
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How much Risk?

Scenario Species Catch Biomass Income Risk

BAU Spiny lobster - (X - Moderate
Golden crab - - Low
Finfish (BAIT) - ™ - Low
Finfish (Market) - ™M T Low

50%71 C+F Spiny lobster [} (3 [} High
Golden crab i - 0 Low
Finfish (BAIT) T ™ - Low
Finfish (Market) ™M T Low

100%71T F  Spiny lobster - [} - Moderate
Golden crab - - - Low
Finfish (BAIT) - ™ Low
Finfish (Market) T ™M ™ Low

300%MIX  Spiny lobster i (3 T Moderate
Golden crab ™ T T High
Finfish (BAIT) U ™ - Low
Finfish (Market) 1M ™ ™ Low
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Foodweb dynamics

« Similar dynamic to other
ecosytems

« Slow growth of sea urchin
population
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Foodweb dynamics

« Similar dynamic to other
ecosytems

« Slow growth of sea urchin
population
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Time Series Projections

Ratlo ofchange
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Compare by functional groups

Biomass

RCP-4.5
= RCP-8.5
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Compare by functional groups

Biomass

RCP-4.5
= RCP-8.5
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Cumulative effect : CC + Fisheries

RCP-8.5
Scenarios
Finfish & Crustaceans 50%
01 — m | obster -20%; Other 300%
@ LR
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Conclusion

 Controlled by primary production

* Low impact from the artisanal
fisheries

* Increase in the sea urchin
population

« The ecosystem is not at
optimal dynamical state
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Thoughts for the future

Biology

» Biomass

» Recruitment

 Energetic costs
Modelling

* Bio-energetic

* Integrating CC stressors
Management

* New meassures

 Foster diversification
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Thank You

Ocean & Atmosphere

Javier Porobic

t +61362325037

e javier.porobicgarate@csiro.au
w Javier Porobic
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