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The Manawatu River Estuary 

[image: image1.bmp]The Manawatu river mouth and estuary covers c.200 ha. It is a relatively small river estuary with mudflats and salt marsh being the dominant geomorphological features (Fig. 1). The most conspicuous elements of the estuary are the native fauna that inhabit the mud flats and salt marsh. Specifically the bird population which currently numbers 93 identified species, many of these being migratory birds, and several endangered species. Due to its diversity of bird life and significance as a habitat for some rare migratory birds the Manawatu River estuary has been recognised internationally as being environmentally important and gained listing as a wetland of international significance under the Ramsar. Due to the significance of the Manawatu River estuary the conservation of natural habitat within and surrounding the estuary is of high importance. This includes the sand spit that extends south from Foxton Beach, as these dunes and the sand flats at the mouth of the river estuary also play host to the bird life of the wetland.  

Main sedimentary depositional environments found in the Manawatu River Estuary.

However, the area around the Manawatu River estuary is also a geomorphological dynamic and requires detailed study of the physical processes that shape and influence the nature of the estuary and local dune systems. For example the sand flats and spit associated with the river mouth are very active from a  geomorphological perspective (Fig. 1 and 2). The combination of westerly swell waves and southward littoral drift has resulted in an actively prograding spit (southward; Fig. 2). The spit has forced the mouth of the Manawatu River to move southward. However, this is not a permanent situation. As the spit has formed over the path of the previous river channels then there is a high probability that during extreme flood events that the river will attempt to return to a more northerly path. Part of my research is to quantify this change over historic and geological time (last 7000 years). Understanding how the mouth of the estuary has behaved in the past will help to understand how it may change in the future. As part of the overall research being conducted within the Manawatu River estuary detailed maps will be constructed showing sediment distribution, environmental characteristics, vegetation changes, and landscape changes observed over historical time scales.
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Figure 2: The southward progradation of the spit in the mouth of the Manawatu River estuary.

The Health of the Estuary

It is envisaged as part of the developing geomorphological research that a detailed high resolution study be conducted into the health of the estuary. Due to its environmental importance as a Ramsar site it is vital that we establish the health of the estuary in relation to sedimentation, nutrient loads and heavy metals. These factors, while present in the estuarine systems and a natural process, when elevated can be devastating to the local flora and fauna, significantly degrading the natural habitat and aesthetic appeal of the estuary.

Specifically a decline in the quality and health of the sediments preserved in the estuary can be due to:

· Increased sediment loads 
· Increased nutrient loads (Nitrogen and Phosphorus) 
· Increased heavy metals (Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, and Zinc).
Potential increase in sediments loads, elevated heavy metals and nutrients levels within the sediments of the Manawatu River estuary would be predominantly sourced from surface runoff from the Manawatu River catchment. Such sources would include (but not restricted to):

· Excesses of erosion in the catchment of the Manawatu River.

· Nutrient loading from farms and agricultural practices.

· Sewage and stormwater runoff from urban areas.

· Leachate from landfill and rubbish dumps. 

· The illegal dumping of organic and solid waste.

· Incidental litter from recreational use and inflow from urban areas.

· Disturbance of the riverbed.

The net result of the addition of excessive sediments, heavy metals and nutrients will be (but not limited to):

· Eutrophication and excessive growth of algae from excess nutrient loading.

· Disruption to the ecological balance and food webs within the estuary.

· Localised pollution.

· Rapid geomorphological change and the choking of waterways and tidal channels.

· Reduction in aesthetic appeal and recreational values.

· Loss of estuarine habitats, specifically a degradation of sea-grass beds and salt-marsh which will directly affect invertebrates, fish and other marine life, which are dependent on these areas as nursery and feeding grounds. This would disrupt the food chain and seriously degrade the natural habitat putting the Manawatu Estuary under a significant threat.

The proposed research project will involve a high-resolution investigation into sediment characteristics to determine nutrient and heavy metal constituents and sediment distribution on a special scale. This would involve an extensive sampling of the surface sediments within the estuary (approximately 5 grams of sediment and at least 150 sample sites within the estuary). It would also involve the sampling of molluscs (approximately 50) to identify if heavy metals are being accumulated into the food web and if so to quantify the amount of heavy metals (total 150 samples). This would help to determine the bio-availability and bio-accumulation of heavy metals and nutrients, providing a base line study for continued monitoring of the health of the estuary and the lower Manawatu River. 

In addition, the sediment samples will be analysed for physical and biological components, specifically grain size, sorting and distribution as well as micro- and macro-faunal constituents.  The combination of the chemical, sedimentological and biological data will provide the framework to:

· Determine the present status of the estuary and provide data for research into flora and fauna within the Manawatu River estuary.

· Identifying areas of concern in relation to pollution and degradation of natural habitats in the estuary.

· Assist in identifying potential sources of increased sediment loads, nutrient and heavy metals within the Manawatu River catchments.

· Identify and quantify pollutants that are bio-available and can be detrimental to the natural food webs.

· Provide the basis of ongoing studies into the interconnectedness between agricultural, urban and the natural environments.

· Provide a base line for long-term research and monitoring of the estuarine environment. 

· Assist in the development of a strategic plan in estuarine and coastal environments of the Manawatu region.

Funds being sought 

	Item
	Cost

	Sample Preparation $18/sample @ 200 sediment samples 
	$2,700

	Acid digestion for metals (HNO3/H2O2) $15/sample @ 200 samples
	$2,250

	Flame AAS - >8 dissolved metals (i.e. Heavy Metals) $32/sample @ 200 samples
	$4,800

	Total Nitrogen & Phosphate  
	$4,000

	Total requested
	$13,750


Massey University contribution

	Item
	Cost

	Use of Geography Programme field equipment and consumables
	$500

	Consumables for micro and macro-faunal identification
	$500

	Packaging and postage for sediment analysis 
	$50

	Quarantine fees for shipping of sediment 
	$50

	Sediment analysis ($2/sample) @ 200 samples
	$400

	Total approved by Massey University*
	$1500


* This is in addition to the funding supplied for additional research in the Manawatu river estuary (see below).

Summary of research outputs

· Baseline reports for management and monitoring for stake holders (e.g. the Ramsar convention, DOC, council reports etc). 

· Publication of results in peer-reviewed international and national scientific journals.

· Presentation of results in international and national conferences

· Public communication and education through the Manawatu Estuary Trust, DOC, Massey University and other interest groups.

Thank you,

Dr Craig Sloss

Lecturer in Physical Geography 

School of People, Environment & Planning 

Massey University 

E-mail: C.R.Sloss@massey.ac.nz

Main depositional environments in the Manawatu River estuary





 Active beach face and dunes





 Inter-tidal sand flats





 Inter-tidal salt marsh





N





Longshore


drift and spit


progradation





 1889


 1926


 1942


 1965


 1979


 2000





Geomorphological change of the Manawatu River estuary, Foxton
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