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AT A GLANCE

Key messages from the workshop

The climate is changing in the Torres Strait. Research shows that it is changing,
communities see it on country (land and sea) and fishers see it in the changing state of
natural resources.

Marine impacts from climate change in the Western and Central Torres Strait will
include coastal erosion and declines in reef health and diversity, loss of critical inshore
habitat, increased sea temperatures and sea levels and changes to currents and water
quality; all of which will have a variety of direct and indirect impacts on fish stocks and
marine ecosystems. Climate change will affect fisheries productivity, species
distributions and seasonality, so subsistence and commercial fishery practices will need
to be able to adapt to shifting circumstances.

It is important that all relevant parties are engaged in conversations about what climate
change means for fisheries and marine ecosystems in order to prepare for the changes.
Local traditional knowledge and scientific knowledge from the research community are
important tools which can and should be integrated to help understand and prepare for
future changes.

Torres Strait fisheries and marine ecosystems

9 Torres Strait has diverse, productive and commercially, ecologically and culturally
valuable fisheries and marine resources.

1 There are complex traditional and regulatory management and resource sharing
arrangements.

1 Marine resources are likely to constitute a large proportion of protein for local
communities.

9 Traditional values of marine resources are very important to Torres Strait
communities.

Climate change and impacts

1 Being island based and heavily dependent on their marine resources, Torres Strait
communities have certain inherent vulnerabilities in relation to climate change
impacts compared to other parts of Australia.

1 Climate change will strongly impact the Torres Strait marine environments and
fisheries due to increased frequency and intensity of extreme events such as marine
heatwaves, sea-level rise and changes to ocean oxygen content and ocean pH.

1 Possible changes to ocean circulation and currents could have major ramifications
fisheries and marine ecosystems.

Managing impacts

9 Traditional fishers already practice many of the approaches needed to help ensure
they can adjust to some of the likely impacts of climate change, such as providing
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1

spatial flexibility in fishing effort by observing Traditional boundaries between each

communityds. sea country

Community values have an important role to play in determining management and

adaptive responses to the impacts of climate change.

Traditional cultural spatial management of resources between Australia and Papua
New Guinea, while effective when observed and well supported, could contribute to
conflict between the haves and the have-nots as climate change impacts increase.

Information to support management and adaptation

1

There are already many climate projections data and information products available
for the region, ranging from relatively large spatial scale (e.g. global and regional
climate projections located at ) to smaller scale
(e.g. downscaled CCAM projections for some parts of northern Australia and Papua
New Guinea) and some regional ocean and fisheries modelling, but it is not
necessarily accessible.

Global model projections have limited value for the Torres Strait Islands because of
the geography (small size and limited topography) of the islands and the poor
resolution of El Nifioi Southern Oscillation/Pacific Decadal Oscillation influences.
Instead, higher resolution modelling (including ocean modelling and fisheries
modelling) is needed to provide information at the appropriate spatial scale.

Tidal dynamics need to be further taken into account to improve the climate
downscaling in the Torres Strait region.

Important oceanographic and environmental data are intermittent and/or absent, and
there is a need for dedicated Torres Strait modelling across a range of applications
related to fisheries.

Although a lot of climate information is being continually generated, very little
targeted information at required intervals is available to Torres Strait fishers to inform
their seasonal fishing practices.

Provision of regular climate, adaptation and management information via an annual
forum or other updates may be useful.

Managers seeking to adapt to climate/climate change issues in Torres Strait can
glean valuable information from relevant projects around Australia and in the Pacific.
Researchers need to have due diligence to present information appropriately for local
communities so useful information can be placed in the hands of the local decision
makers who are the traditional custodians of the resource.

Communities in the Torres Strait are keen to be involved in discussions about how a
changing climate affects fisheries.

There is enough information now from studies in Torres Strait and adjacent areas (as
proxies and examples) to make management decisions in the short term. Filling
some key knowledge gaps and downscaling climate change projections will provide
information to refine actions, but we don't need to wait for this information to act now.
Consultation and engagement with traditional owners and fishers is paramount to
appropriately target actions for key fisheries and vulnerabilities.
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Background

The National Environmental Science Program (NESP) Earth Systems and Climate Change
(ESCC) Hub and Torres Strait Regional Authority (TSRA) jointly convened a workshop in
December 2017 to bring together key researchers and managers to review the current state
of relevant scientific knowledge about climate change impacts on communities of the Torres
Strait Islands, with a particular emphasis on inshore fisheries and marine ecosystems. This
is the first time that climate and fisheries researchers and managers working in the Torres
Strait have come together in this way.

The workshop is the first in a series of engagements that aim to:

9 build relationships and raise awareness and understanding of key stakeholders
(including traditional owners/local fishers, natural resource managers, other local
communities of interest and scientists)

1 identify data and information gaps and needs where appropriate

91 develop options for the delivery of relevant science-based products and services to
target end-users to inform policy development, management/adaptation planning and
associated decision-making.

The objectives of this workshop are to:

1. Assess current state of knowledge and understanding on climate projections and
impacts as they relate to the marine environment in the Torres Strait.

2. Capture knowledge of any observed or reported shifts in environmental variables

3. Identify key data and knowledge gaps and assess priority areas and issues from a
scientific and managerial perspective and make recommendations for further focus
or investigation

4. Determine communication products that should be developed to increase awareness
and understanding of key stakeholders of climate change impacts on Torres Strait
marine fisheries and ecosystems

5. Improve coordination and collaboration across relevant agencies and stakeholders
and scope next steps in the proposed series of engagements.

6. Determine the nature of ongoing engagement with traditional owners on this issue. In
practice, it will likely be facilitated through the TSRA and the fisheries working
groups/management forums.

The workshop program and participant list are included in the appendices of this report.

This report, which provides a brief synthesis of the workshop presentations and key
discussion points, is the primary workshop output.

Climate change and Torres Strait fisheries and marine ecosystems | 4



Fisheries in Torres Strait

lan Butler, AFMA

9 Torres Strait fisheries have complex arrangements for resource sharing.
Torres Strait fisheries cover a diverse range of species.

=

1 Historical catch data have been difficult to obtain, but improvements are being made

(fish receiver data).
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The Torres Strait Protected Zone (TSPZ) is jointly managed by Australia and Papua New
Guinea (PNG) through bilateral discussions. Within Australian waters in the TSPZ, traditional

and commercial fishing are managed by the Protected Zone Joint Authority.

The fisheries in this region are shared between traditional inhabitant commercial fisheries,

traditional artisanal fisheries, PNG fisheries and recreational fishers. Formal catch

arrangements between Australian and PNG fishers are established under the Treaty.

The fisheries have commercial, cultural and lifestyle value.
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Key fisheries

Torres Strait
Finfish Fishery

Spanish mackerel but
some other species

Trolling lure

2016 catch: 86.9 t

Value: n/a (total finfish
$1.2 m)

Torres Strait
Finfish Reef Line
Fishery

Mostly coral trout but also
other groupers, snapper,
emperor, barramundi and
trevally

Hook and line, spear,
nets and traps

2016 catch: 38.7 t

Value: n/a (total finfish
$1.2m)

Torres Strait
Tropical Rock
Lobster Fishery

Tropical rock lobster

Hand diving (surface
air supply, free diving);
306 commercial
licenses (294
traditional inhabitants);
artisanal; shared
resource with PNG

20157 16 catch: 445 t
Value: $14.3 m

Torres Prawn
Fishery

Brown tiger prawns, blue
endeavour prawns, also
other prawn species,

bugs, octopus and squid

Caught at night using
demersal otter traw!

2016 catch: 412 t
Value: $8.9 m

Torres Strait
Beche-de-Mer

Sea cucumber (e.g. black
teatfish, prickly redfish,

Collected by hand free
diving or on reef flats;

2016 catch: 14.9t

Value: not assessed

Fishery sandfish, white teatfish, scuba and hookah
surf redfish) banned; traditional lllegal fishing from
inhabitant and other countries
artisanal fishers only
Trochus Trochus Collected by hand free | Catch: 0t
diving or on reef flats; .
lllegal fishing from
scuba and hookah ;
" other countries
banned; traditional
inhabitant and
artisanal fishers only
Pearl shell Gold-lipped and black- By hand for use in Catch: limited to small

lipped pearl shells

farming (QId);
traditional inhabitants
only (with PNG)

amounts

Torres Strait Crab
Fishery

Mostly mud crabs, some
blue swimmer

Hand or scoop net;
traditional inhabitants
and artisanal fishers

Value: unknown

Turtle Traditional artisanal Culturally important for
fishers food
Dugong Traditional artisanal Culturally important for

fishers

food
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Understanding Torres Strait stakeholders

Charles David, TSRA

9 The Torres Strait economy benefits significantly from the ocean. Jobs etc. often stem
from the health of and access to fisheries i traditional fishing is commercial fishing.

1 Climate change impacts shift movement patterns of fish and directly affect the health
of coral and other less mobile aquatic resources.

9 Wild stocks, in some cases, are at lower levels than recently observed and others are
not recovering from past overfishing. To what degree these are attributed to or
compounded by the impacts of climate change is unknown. Employment opportunities
for Islanders could reduce as a consequence of continued decline in stocks.

9 There are implications for ownership and management arrangements, aspiration and
the current status of the fishery.

9 Traditional knowledge considerations are important for management of Torres Strait
Island fisheries.

1 A summation of climate change in Torres Strait and what to expect in a given
timeframe needs to be delivered to traditional owners and/or full-time commercial and
community fishermen.

The Torres Strait Treaty and Torres Strait Fisheries Act 1984 (Commonwealth) are in place
to acknowledge and protect the traditional way of life in the Torres Strait and the traditional
inhabitants.

The Protected Zone Joint Authority (PZJA) is responsible for management of commercial
and traditional fishing in the Australian area of the Torres Strait Protected Zone (TSPZ) and
designated adjacent Torres Strait waters.

The PZJA is comprised of the Commonwealth and Queensland Ministers with responsibility
for fisheries and the Chairperson of the TSRA. The PZJA is advised by a framework of
management advisory committees made up of Torres Strait Islander fishers, commercial
fishers, fishery managers and scientists. Recreational fishing is managed under Queensland
law.

The Torres Strait fisheries management structure does not exist anywhere else in the
country. The structure can make it seem difficult to get things done; however, this is not the
case 1 you just have to have the traditional owners at the table.

There are five cluster groups in the Torres Strait. Traditionally you seek permission to go into
someone el seds comnrcial ishimgtiaences arb fortthe whole zone so
t her eds a baweesndhe twa gy/stems.

Roadmap to 100% fisheries ownership

The TSRA is working with key regional stakeholders and traditional inhabitants to achieve
100% ownership of the regionés f i sfimsmhanes f or tr a
béche-de-mer fisheries are 100% owned by traditional inhabitants. The tropical rock lobster
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fishery is 66.18% owned by traditional inhabitants (at 20 November 2017, as reported on the
TSRA website).

Traditional management of Torres Strait fisheries

Traditional areas and boundaries are important to traditional owners and their maintenance
can be advantageous both culturally and for sustainability. Traditional owners want
traditional boundaries and management to be recognised (which is why bringing traditional
owners to the table is important).

Torres Strait Islanders have seen the changes, especially in fish stocks i and believe this is
a strong reason why returningtot r adi t i onal management (biscause i

crucial. Turtle and dugong are success stories for traditional management.

Things in the past have resulted in some distrust of the science and dvesternersg this is
being overcome slowly.
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The climate context: variability, extremes, change and risk
relevant to impacts on marine systems in the Torres Strait

Neil Holbrook, ESCC Hub

9 Torres Strait Islands are subjected to considerable ocean and climate variability
(dominated by the monsoon and El Nifioi Southern Oscillation) and extremes
(including sea-level extremes, marine heatwaves, tropical cyclones and storms i and
the associated winds, waves and storm surges i and extreme rainfall.

I Impacts of long-term changes in ocean temperatures (surface and deep), sea level
and storminess will be both physical (e.g. inundation, erosion, coral damage) and
ecological (affecting habitats, communities and species).

1 Ocean acidification (reduction of ocean pH) affects calcifying organisms.

Variability

The climate of the Torres Strait is characterised by the monsoon wet season (Decemberi
April) with north-westerly winds and the dry season (Mayi November) with south-easterly
winds.

The El Nifioi Southern Oscillation (ENSO) contributes to year-to-year variability. During El
Nifio events, northern Australia is drier than normal, while during La Nifia events it is wetter
than normal. ENSO also plays a strong role in year to year variability of sea level.

dden-Julian

Monsoon &

Tropical Dscnllatmn

Cyclunes o

~ i El Nifio /
{ Indian Ocean Truplcal """"""" ’ La Nifa
\"‘-\, Depressions
T————"" West ‘\ \\&
_ ~Coast ~_ Upper Level Trade
p T ~, Trough Winds
i b
4 Morthwest i | Easterly
: Cloudbands = . ,' Trough
J Sub-tropical Rldge WW
I {Winter)
(Source: Commonwealth of Australia 2010, Bureau of Meteorology. )
Extremes

By definition, extremes are rare and intense. They include tropical cyclones, storm surge,
heatwaves (including marine heatwaves) and heavy rainfall.
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CLIMATE CHANGE AND IMPACTS

Climate change, sea level rise and extremes

The impacts of sea-level rise will be felt most profoundly during extreme sea-level events.
Increased sea level will increase the frequency of these events and the frequency of coastal
inundation and erosion. Extreme sea levels may also change due to changes in storms (their
frequency and intensity may change).

Climate change will also increase the frequency of extreme El Nifio and La Nifia events.

human activities
¥ ¥ ¥

increased greenhouse gas > change in UV radiation
concentration

v

warmer air temperatures

7 ¢

alt_ered storm altered atmospheric
regimes/rainfall circulation (winds)

rise in sea-level

Physical and chemical changes in atmosphere and oceans due to climate change (Source: Poloczanska et al.
2007)

Implications

Coastal systems are particularly sensitive to sea-level rise, warming oceans and ocean
acidification. The Intergovernmental Panel on Climate Change Working Group 2 contribution
to the fifth assessment report gives examples of key risks.
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Table 29-4 | Selected key risks and potential for adaptation for small islands from the present day to the long term.

Climate-related drivers of impacts

Level of risk & potential for ad

&, Potential for additional adaptafion
! ﬁ @ AN ul«\ y |, mredueik
e AL A
y AN TAERTA e
Warming Extreme Dirying Extreme Damaging Sea Ocean Sea surface RiSklEVE'WTi'm Risk |gyd[w'i'|h
trend temperature trend precipitation cyclone level addification temperature highadaptation  current adaptation
5 P Climatic . Risk & potential for
Key risk Adaptation issues & prospects s Timeframe adaptation
Loss of livelihoods, coastal settlements, = Significant potential exists for adaptation in islands, but additional external ‘;‘52‘ Mecium x":
infrastructure, ecosystern services, and resources and technologies will enhance response. = \@\ S— .
economic stability (high confidence) = Maintenance and enhancement of ecosystem functions and services and of [T ——
) water and food security St (2030-2040)
[29.6, 29.8, Figure 29-4| § - . § o
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AR W rc
n " — ) N — N Very wery |
Dedine and possible koss of coral reef Limited coral reef adaptation responses; however, minimizing the negative Jow Megium high
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stress (high confidence) practices) may inease resilience. xTELe Present
(2058, 30k0)
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"kl’u Long term 2°€
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c
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in the 21st century with high-water-level finandal and resource challenge for islands. P—
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resources, and appropriate building codes and settlement patterns.
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(Source: Table 29-4 in Nurse et al. 2014)

References/more information

9 Nurse LA, McLean RF, Agard J, Briguglio LP, Duvat-Magnan V, Pelesikoti N,
Tompkins E, Webb A (2014) Small islands. In: Climate Change 2014: Impacts,

Adaptation, and Vulnerability. Part B: Regional Aspects. Contribution of Working

Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [VR Barros, CB Field, DJ Dokken, MD Mastrandrea, KJ Mach, TE Bilir, M
Chatterjee, KL Ebi, YO Estrada, RC Genova, B Girma, ES Kissel, AN Levy, S
MacCracken, PR Mastrandrea, and L.L. White (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, pp. 16131 1654.

1 Poloczanska ES, Babcock RC, Butler A et al. (2007) Climate change and Australian
marine life. Oceanography and Marine Biology 45, 4071 478.
doi:10.1201/9781420050943

Climate change and Torres Strait fisheries and marine ecosystems | 11



Climate trends and projections for the Torres Strait Islands

Josephine Brown, ESCC Hub

9 There is an observed warming trend in both air and sea-surface temperatures in the
Torres Strait.

9 Rainfall is highly variable, with a strong influence from the El Nifioi Southern
Oscillation. A trend due to global warming cannot be identified in the observations.

I Regional projections for the Torres Strait include warmer sea-surface temperatures
and higher sea level. Rainfall will become more variable with more intense extreme
events.

Climate projections

Projections based on global climate models generally cannot resolve the details of islands,
topography or ocean currents in the Torres Strait. Global model information can be useful for
some applications, while higher resolution (downscaled) model output may be needed for
other applications. It is also important to evaluate whether the model can reproduce the
observed present-day climate of the variable of interest (e.g. rainfall, temperature), and to
consider the influence of model biases and errors on the climate of the Torres Strait.

Climate drivers

Climate in the Torres Strait is heavily influenced by the monsoon and the El Nifioi Southern
Oscillation (ENSO). In the future, monsoon rainfall is likely to be more variable than it is now
and the influence of ENSO on rainfall will be greater.

Temperature

Mean temperature currently ranges annually from about 22i 25 °C (min) to 28i 32 °C (max).
Temperatures have increased over the past century, with the rate of warming higher since
1960. Average temperatures will continue to increase in all seasons as a result of long term
climate change, and there will be more hot days and warm spells.
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Horn Island (dotted lines).
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Rainfall

Rainfall has a strong seasonal cycle due to the influence of the monsoon. ENSO also
influences rainfall, with drier years during El Nifio events and wetter years during La Nifia
events. Changes to rainfall as a result of climate change are possible but unclear, but
intensity of extreme daily rainfall events will increase.
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Sea-surface temperature

The oceans around Australia have warmed. In the Torres Strait, this warming has occurred
at 0.08i 0.12 °C per decade since 1950. Sea-surface temperature will continue to increase
as a result of climate change.

Ocean acidification

The pH of waters around Australia is decreasing (i.e. becoming more acidic). In the Torres
Strait, the pH has dropped by 0.085i 0.095 between 1880i 89 and 20007 09, and ocean
acidification will continue as a result of climate change.

Tropical cyclones

Tropical cyclones are generally located south of Torres Strait, but six have tracked through
Torres Strait since1906 and many more over Cape York. Since the 1970s there has been an
overall trend for fewer tropical cyclones in the Australian region, and it is expected that there
will be fewer but more intense tropical cyclones in the future as a result of climate change.
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Sea level

In the period 1993i 2015, sea level has increased in the Torres Strait by 61 7 mm per year.
Mean sea level will continue to rise as a result of climate change, and height of extreme sea-
level events will also increase.

References/more information

Climate Change in Australia
State of the Climate 2016

1
1
1 CoastAdapt
1

Pacific Climate Futures
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Vulnerability of Torres Strait fisheries to climate change

Johanna Johnson, Tropical Water Quality Hub

context)

9 Torres Strait fishers already operate under climate variability and practice flexible
approaches that will help with adaptation to future climate change impacts.

9 There is enough information now from studies in Torres Strait and adjacent areas (as
proxies and examples) to make management decisions immediately. Filling some key
knowledge gaps and downscaling climate change projections will provide information
to refine actions, but we don't need to wait for this information to act now.

1 Consultation and engagement with traditional owners and fishers is important to target
appropriate actions to key fisheries and vulnerabilities (and within the local/cultural

Potential climate change impacts on species

passionfruit

Species Key potential impacts of climate change (2030)
Coral trout i Reduced catchability after intense storms
common/barcheek/ Reduced survival/development of early life stages due to increased

sea-surface temperature (SST+)
Adult movements into deeper waters due to SST+
Impacts on coral reef habitat may affect juvenile survival

Dugong

Declines in seagrass negatively impact dugong due to:
o primary food source
o preferred habitat

Increased stranding mortality due to intense storms

Blue endeavour prawn
& brown tiger prawn

Impacts on seagrass may decrease juvenile growth and survival
Compromised growth and survival due to SST+ (near northern limit)

Turtle

Female biased populations due to higher air temperatures during egg
incubation

Decrease in available nesting sites/disrupt successful nesting due to
sea-level rise (SLR), more intense storms and extremes in rainfall
Increased stranding mortality due to intense storms

Impacts on seagrass may decrease growth and survival

Trochus

Unknown and previously assessed as minor

Sandfish

Generally unknown

Black teatfish

Reproductive success may be compromised (winter spawner) with
SST+
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Species Key potential impacts of climate change (2030)

Tropical rock lobster 1 Faster growth and higher larval supply, but decreased juvenile
survival due to SST+. Net result reduced spawning biomass

1 Adult movement into deeper water due to SST+

1 Settlement areas and recruitment rates may change due to altered
north-west Coral Sea currents

Mud crab 91 Higher catch rates due to SST+
1 Possible population increases due to increases in rainfall

Spanish mackerel 1 Possible links between SST and larval survival but generally
unknown

Gold-lipped pearl 1 Reduced larval growth due to increased rainfall/lower salinity

oyster

Black-lipped pearl 1 Lower abundance due to upper thermal limits of ~32 °C for adults and

oyster reduced larval growth >29 °C

Vulnerability of supporting habitats

SST Rainfall/ | Sealevel | Cyclones Ocean Solar Productivity
river flow & storms pH radiation | /circulation
Gt very low | moderate high .I moderate | very low low moderate
wetlands very high
Seagrass high moderate | moderate high very low high moderate
Coral . . . .
very high high low high very high low moderate
reefs
Prioritising species for management
Fisherieswerer anked according to vulnerability and

cultural and economic value. This process identified three species as management priorities
T dugong, turtle and tropical rock lobster (red diamonds on the following figure). Second
order priorities were coral trout (common and barcheek; orange diamonds on the following
figure).

Importantly, any changes to fishing effort and therefore the pressure and value of fisheries
could change the management priorities. For example, the reopening of the béche-de-mer
(specifically black teatfish) fishery since the assessment was conducted is likely to have
increased the management priority of the main target species, and therefore requires a
review and possible adaptations.
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Cascading consequences

The impacts of climate change in the Torres Strait are not limited to the direct impact of
climateevents,and t he 0r i-opneffeces saih beonrore Sidnificant than the primary
impacts i particularly when considering co-incident climate events or impacts.

The consequences of two climate scenari os were e
exercise, where workshop participants split into groups to map the impacts and

consequences of climate change on Torres Strait fisheries and marine ecosystems. The

following template was used.

(This template is also a useful community engagement tool and can serve as the basis of
insightful discussions when communities think about the consequences of climate events in
their context.)

CONSEQUENCES

FOLLOW-ON IMPACTS

FIRST IMPACTS

DIRECT EFFECTS
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SCENARIO 1: Tropical cyclone occurring during an extreme El Nifio event

P e &4 egional Climat Change Impacts on Marine Ecosystems and Fisheries > .

Projection scenario:
Cascading Consequences

For target fisheries and broader marine ecosystems,
identify as best you can - species, ecosystems and /or
biophysical processes impacted, linkages, potential
indicators, lags and rates of change, feedbacks and
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SCENARIO 2: Marine heatwave during an El Nifio event

This example was based on an event examined in this paper: Oliver ECJ, Perkins-Kirkpatrick SE, Holbrook NJ,
Bindoff NL (2017) Anthropogenic and natural influences on record 2016 marine heat waves. Bulletin of the
American Meteorological Society, 98(12), S44-S48, DOI:10.1175/BAMS-D-17-0118.1 (and 10.1175/BAMS-D-17-
0118.2).
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