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The issue
Concerns raised over 30
years that Fly River
discharge associated
with mining waste may
be impacting marine
ecology and the public
health status of seafood
in the Torres Strait

Incursion of Fly River
discharge plumes into the
northern Torres Strait and
coastal waters (1993 – 2009)

Previous research
• Torres St baseline study (1993) – survey of trace metals in
marine seafoods, seagrasses and sediments
• Apte & Day (1998) – first accurate data on trace metal
concentrations in waters (Cu, Cd and Ni only)
• Haynes & Kwan (2002) – 28 sediment samples collected in
2000
• NERP (2011-13) Water Quality Hazard Assessment Hydrodynamic studies – predictions of water flow, hazard
assessment based on previous data
• TSRA expanded monitoring, 2014

The Torres Strait
High value ecosystems – environmentally, socially, economically
Strong wind and ocean currents throughout the Torres Strait
Hydrodynamic modeling suggests:
• 11% of total annual mud load from the Fly River reaches Torres Strait
• water and sediment movements are east–west and disperse
sediments parallel to the coast

E. Wolanski et al. Continental Shelf Research 64 (2013) 66–74

Current studies (2.2.1 and 2.2.2)
Summarise the primary characteristics of Fly River discharges including
hydrodynamics, pollutant sources and material transport - particularly toxic
metals - considering future rainfall and runoff projections.
• Define the temporal patterns (frequency, duration) of plume particulate
delivery and transport to the Gulf of Papua and northern TS. This will
include historic analysis through coral coring techniques.
• To generate high quality data on trace metal contaminants in waters and
sediments (both benthic and suspended) across the Torres Strait (CSIRO):
– Determine if mine-derived contaminants are present/accumulating in
the Torres Strait and have influence on water and sediment quality
– Identify hotspots of mine-derived contamination
– Produce scenarios of future water quality to enable management of
mine derived pollution issues over the next 20 to 40 years
• Undertake a preliminary desktop analysis to estimate the spatial and
temporal extent of exposure of coral reefs and seagrasses in the TS to Fly
River discharge.
• Deliver the results via the TS eAtlas.
•

Lines of evidence
1. Synthesised existing knowledge of the extent of influence of
Fly River discharges in the TS and location, and where
possible, status of ‘receiving’ marine ecosystems (Jane
Waterhouse, Jon Brodie, Jo Johnson)
2. Completed modeling to assess intrusion of Fly River plumes
into the TS (Eric Wolanski, Yanfang Li, Flavio Martins)
supported by continued analysis of remote sensing data
(Caroline Petus)
3. Historical analysis of existing coral cores (Darnley, Bramble)
to identify freshwater influence (Janice Lough)
4. Rangers conduct weekly salinity monitoring in central and
western Torres Strait – correlate with satellite images if any
patterns identified (TSRA, Caroline Petus)

Lines of evidence
5. Maintain real-time wind, precipitation and salinity
measurements from monitoring stations at Masig Island and
Bramble Cay to provide measures for model parameterisation
and validation (Scott Bainbridge)
6. CSIRO conducted major water and sediment survey in October
2016 (Simon Apte and team)
7. Tested the deployment of bivalves for metals analysis in 3
northern locations but not successful at this time (Jane
Waterhouse)
8. Scoping of gene analysis in sediment samples (Simone Birrer,
Katie Dafforn)
9. Trial of the analysis of metals in seagrass leaves (Simone Birrer,
Katie Dafforn, Chad Jarolimek)
10. Community surveys of anecdotal evidence (Cass Hunter)

Modelling
Eric Wolanski, JCU

•

•

Water excursions from the Fly River
predominantly moves to the east into
the northern Coral Sea and along the
PNG coast towards Port Moresby and
are uncommon to the west of the river
mouth
The currents generally move from east
to west in the central TS but a coastal
current flows east to west close to the
PNG coast.

Risk maps from intrusion of the Fly River
plume (Risk from heavy metal: dilution 6:1)

Commonly in the SE tradewind season (Apr-Sep)

Commonly in the NW monsoon season (Dec-Feb) Occasionally in the SE tradewind season

•
•

True colour classification
method established
Assessments conducted
over last 7 years show
that plumes extend far
offshore and are similar
to modelled monsoon
river plumes (bottom
figure).

e.g. Images from 10 Feb 2017
show the Fly River plume
reaching Bramble Cay and
Saibai, but doesn’t "directly"
impact Erub or Masig Islands.

MODIS water types
(colour classes 1-6)

Caroline Petus, JCU
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Current study: Coral cores
Janice Lough, AIMS
• Cores available from Bramble Cay and Erub
Island – longest period 1781-1993.
• There is no evidence of growth hiatuses in any
of the cores that might be associated with
environmental stress events.
• Luminescent lines (indicative of freshwater
flood plumes) evident in both corals from
Bramble Cay but not the coral from Erub
Island.
• Bramble Cay - usually several pulses of
freshwater each year, evident back to 1781.
• These results are correlated with the model
outputs.

Luminescent lines in corals are
the result of the accumulation
of humic acids (from river
catchment) carried in
freshwater river discharge
plumes.

Metals and sediment monitoring
Simon Apte and team, CSIRO
• 21 sites sampled for water and sediment (Oct 2016)
• 8 PNG sites sampled for water (Aug 2017)
• Metal analysis for:
Arsenic
Cadmium
Chromium

Cobalt
Manganese
Vanadium

Copper
Nickel
Aluminium

Lead
Zinc

Key Findings
•

North/south trend
– Higher in northern Torres Strait & close to PNG (Saibai)
– Likely source: PNG inputs
• Dissolved metals:
– Highest near Saibai; decreasing trend from north to south
– Below ANZECC WQG values for 95% species protection
•

Copper of greatest concern:
– 2 exceedances of ANZECC WQG values for 99% species protection for cobalt
and copper, both at Saibai

•

Other metals (Cd, Co, Cu, Hg and Ni):
– Generally strong correlations with each other – common source
– Probably freshwater source from PNG mainland

•

Suspended sediment metals:
– Highest near Saibai (except cadmium)
– Greater proportion of metals in particulate form at Saibai

What are the risks from the sediment?
• The Ok Tedi mine discharges 80 million
tons of mud into the Fly River each year.
• New mud is coming in Torres Strait with
the Fly River plume (which is turbid).
Most (not all) of that mud in the plume
settles before reaching Torres Strait
• However the wind+tide resuspend the
Fly River sediment on the bottom and
over years bring it in Torres Strait.
Risks from that:
• Additional mud = more turbid waters;
this decreases light; this affects
plankton, seagrass and corals
• Most of the heavy metals are on the
sediment and they bio-accumulate

Total Suspended Solids

Further needs
• Copper is of greatest concern – bioavailability and toxicity needs
to be investigated further
• Bioaccumulation data on metals (e.g. lead and cadmium) in
marine plants and animals >> bioaccumulation in seafood
• Definite source of metals still unconfirmed
• Ecosystem and human health impacts undetermined
• More data is needed for northern TS, especially along the PNG
coast near Boigu and Saibai
• Potential for possible detailed studies on metals in seafood
• Analysis of metals in existing coral cores, potentially new cores
from Saibai area
• Continue remote sensing to assess plume movement
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