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sUMMARY

Protecting water quality in the Great Ba
of the major challenges facing managem
directly impacting the Great Barrier Ree
2nd sediments to nearshore regions. Thi

rrier Reef World Heritage Area is recognised as one
ient of the area. One of the most important processes
f (GBR) is the input of terrestrially derived nutrients
s mainly occurs via river run-off, especially during

periods of intense rainfall typically associated with tropical cyclones. Flood plumes occur at
3 tirae when the majority of inputs into fthe GBR lagoon are at peak concentrations and reefs

and other inshore marine ecosystems th
pollutants. The principal threat to the w

characteristics of the plume water, incly

en experience the highest concentrations of

ater quality of the reef arises from changes to the
composition of the riverine discharge dpie to changed land use on coastal catchments. The
ding salinity, nutrients, sediment and toxicants pose
a range of potential threats to the health of inshore ecosystems.

One of the key research areas of the Great Barrier Reef Marine Park Authority (GBRMPA) is

the assessment of riverine input into the GBR lagoon, the importance of flood plumes as a
source of nutrients and sediments and the impact of flood plumes on nearshore reef and
r Reef Marine Park Authority, in conjunction with

seagrass communities. The Great Barrie

other agencies, runs a multi-institutional research and monitoring program on the discharge
properties, composition and spatial dynamics of river plumes entering the GBR. This work

forms a component of a larger research

and Rona (1999). -

Plume distributions presented in this report establish that the main driving influence on
plume dispersal is the direction and strength of wind and discharge volume of the river.
Wind conditions are dominated by south-easterly winds which drive the plume north and
towards the coast. The greatest number of plumes mapped over this study (Violet, Ethel,
Justin, Sid and Rona) were restricted to a shallow nearshore northward band by stronger

and monitoring program to understand the sources,
transport and effects of terrestrial pollytion on the GBR. This study has monitored and
measured flood plumes associated with cyclones from 1991 to 1999. The sampling events
were cyclones Joy (1991), Sadie (1994), Violet (1995), Ethel (1996), Justin (1997), Sid (1998)

south-easterly winds following the cydlone. However, under relatively calm conditions such

as those following Sadie, light offshore

winds allowed the plume to disperse seaward and

north over much of the shelf and there was a short period of direct impingement upon mid-
and outer-shelf reefs. The flood plume associated with cyclone Joy in the Fitzroy River also

moved offshore, following light northerly winds, eventually impinging on reefs of the

Capricorn-Bunker group.

The amount of rainfall that falls over 4 particular catchment can have a marked effect on the
distribution of the plume. Another factor in the distribution of flood plumes is the influence
- headlands on the movement of the plumes (‘steering’). This can be observed most clearly

in the vicinity of Cape Grafton (slightly south-east of Cairns) in extent of the Sadie, Violet
and Ethel plumes where northward moving plumes are steered across Green Island Reef.
Green Island Reef appears to be the one mid-shelf reef of the GBR south of the Daintree,
which is regularly covered by river plime water. Therefore the assessment of plumes

impacting on mid-shelf reefs adjacent|to the Barron River (Green Island) are expected to be

underestimates due to effects from other river systems to the south ‘steering’ past Cape

Crafton.

Modelling of the plumes associated with specific weather conditions has demonstrated that

inshore reefal areas adjacent to the Wet Tropics Catchment (between Townsville and

Cooktown) regularly experience extreme conditions associated with plumes. Inshore areas
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Concentrations of dissolved nutrients|experienced at inshore reefs are considerably above

those known to produce adverse affe

¢ts on coral reef ecosystems, particularly in respect to

enhancement of algal growth, reductipns in coral reproductive success and increase in

mortality.

Changing land practices associated with loss from grazing lands and fertilised cropping has
resulted in increases in inorganic nuttients in north Queensland rivers. This has resulted in
inshore coral reefs experiencing higher concentrations of nutrients than in past years. Reefs
offshore of the Wet Tropics catchment are at a higher risk, specifically those closest to the
shore, with annual inundation from high nutrient riverine waters




