ICM Community Reference Group Meeting
TDC, 28 April 2009.
Present: A Fenemor, L Basher, P Gillespie, C Cornelison, R Young, S Markham (TDC), L Faulkner, M Park, J Boyd, G Rowling, A Webber, G Beatson

Apologies: E Martin, R Smith (TDC), R Newport, N Jackson (TDC)
Introduction

Andrew said next meeting likely to be early June, on the Watershed Talk social science project. Tuesday evenings suit most for meetings. He introduced Paul’s talk as having caused contention when given – and misreported – in Golden Bay, about dredging effects on the scallop fishery.
River Plume Ecosystem

Paul summarised the main effects of catchment river discharges on the bay. 
Freshwater stratification with nutrients flushed down-river is a major cause of bloom and bust cycles of marine productivity. Inorganic loads include sediment containing metals from the Red Hills. Faecal pathogens can also present a contaminant issue.  ICM water quality sampling throughout the Motueka catchment has allowed calculation of mass loads (discharges) of nutrients into Tasman Bay 2005-2008.  Loading varies considerably between years and seasonally.
Typically we see winter peak discharges of nutrients which stimulate diatom blooms as spring approaches and light becomes less limiting for photosynthesis due to increasing day lengths.  Often a secondary peak discharge period coincides with an autumnal phytoplankton bloom.  These productive periods provide good growth conditions for shellfish larvae and can therefore lead to successful spat collection and/or subsequent shellfish growth. 
Average total N discharge from the Motueka River is about 270 t/year and, from all freshwater and wastewater sources, roughly 900 t/year. Nutrient sources for Tasman Bay, in order of size, are: oceanic inflows >> nutrient recycling within the bay >>> downriver mass transport from the catchment. Nevertheless the latter source can result in enhanced biomass in the plume-affected region. Denitrification removes about 1800 t of nitrogen yearly so N input currently looks to be well within the assimilation capacity of the bay. Nutrients under the present land use scenario are therefore probably beneficial to productivity, although some species of harmful (e.g. toxin-producing) species could also be stimulated at times by catchment derived nutrients. 
Work by Les Basher and Murray Hicks shows that suspended sediment discharge rates to the Bay can be more than 700,000 t during some years but this varies considerably from year to year (long term average ~280,000 t/yr
). Sediment plumes are highly visible during floods, but at low flows, wind can disturb previously accumulated sediments in estuaries creating additional sediment plumes without rainfall. So such plumes can be seen quite frequently. Nearby river catchments can also cause multiple overlapping plumes, so it’s important to understand not just the Motueka plume but the others in combination in Tasman Bay and Golden Bay.
What effects do catchment discharges have on shellfish? Tidal resuspension of fine sediments from the seabed can result in a near bottom layer of highly turbid water which interferes with scallop feeding if it contains too much inorganic material (no food value). Scallop harvests declined and then collapsed from 2005. It looks like Tasman Bay is getting muddier over the long term as sediments settle and accumulate. Golden Bay may be earlier in the cycle and further from the tipping point for scallop sustainability. Paul thinks we’re seeing long term habitat changes. Even with no scallop dredging in the last 5 years (although trawling and oyster dredging continue), the effects are ongoing. Some of Cawthron’s experiments in the bay have thus far failed – due to equipment failure, monitoring of near bottom turbidity hasn’t given good data so we don’t know how long or how spatially extensive the near-bottom turbidity layer is. 
The literature tells us that trawling and dredging contribute to homogenisation of the seabed habitat causing loss of biodiversity. The sediment profile naturally consists of a well-oxygenated surface layer of around 10 cm or so thickness with a darkened reduced-oxygen zone beneath. Dredging can expose the low oxygen sublayer and further oxygen depletion can occur after dredging as animals are killed and decomposed. This may be responsible for the “dark ooze” reported in various news releases.  This disturbance effect is followed by progressive re-aeration as tiny worms and other life penetrate the sediment surface. The larger the area disturbed the longer the recovery can take.
Natural 3D topography of the seabed provides turbulence and shelter for organisms including scallops but if the seabed is flattened, maybe not. Paul highlighted these are theories at present. Geoff has seen scallops preferring undulating seabed, and some well inside the 15 m depth contour. He thinks finer sediment is the major controlling factor (i.e. maybe we need more information on grain size). Paul expected less effect on eastern side of Tasman Bay, yet scallops there didn’t seem to do well either. The western bay has more nutrient and more sediment discharges, which may have counteracting effects.
Lloyd speculated there were more sediment discharges in the past – has coring shown that?  Les and Paul want to do coring to check this.  Moutere Gravel sediments are finer, and Les’s measurements show higher loads from there than from western Motueka tributaries. Paul speculated seawater density differences may exacerbate the bottom layer effect.

Diatom mats can also form a glue-like layer on the bottom which help to stabilise the sediment-water interface, but frequent disruption of the mats could exacerbate resuspension. Paul reviewed the nickel and chromium patterns in plume sediments that are derived from the Red Hills. Animal communities differ in these areas but it’s uncertain whether this is related to metal concentrations in the sediments. Metals affect around 70-90 km2 of the seabed, effectively extending the Motueka “catchment” to at least 8-10 km offshore.

Steve noted that the patterns of catchment vs within-bay impacts mean management responses by both councils may need to be different for different regions of the bay.
Considerations for management:

· Long term cycles

· Managing catchment land use

· Stabilize sediment boundary layer (see Paul’s slides)

· Could compare Golden Bay and Tasman Bay

Paul mentioned how major slime events such as occurred in 1980/81 dropped huge loads of organic matter (and suspended sediments trapped within it) onto the seabed resulting in much improved water clarity.  This could contribute to a long term cyclic effect.
Geoff finds it hard to believe scallop industry is author of its own demise, especially as it hasn’t dredged for the last 5 years. He speculates that land use change (e.g. subdivision developments) and fine sediments from Moutere terrain are having an effect. These areas outside the Motueka River plume are doing just as poorly, maybe because of those discharges.  A monoculture habitat in Tasman Bay may be more sensitive, with removal of mussel beds etc. Paul speculates we’ve moved from a complex seabed environment to something more uniform and less resilient to suspended sediment discharges. Guthrie suggested looking at terrestrial coring and aging to identify temporal aspects.

Chris C described how a student is planning to collect sediment cores along a bay transect, date these and look for biological markers, including metals, to track major floods and land use changes. Steve thinks land clearance since mid 1800’s must have had a major impact.

The Scallop Enhancement Co is trialing no dredge zones, and strict monitoring of fishing activity to see if this will enable improved management of the resource.

Geoff and Paul thought recreational dredging would have far less impact on sediment than commercial dredging that digs deeper. Geoff cited visual evidence from Ketu Bay in the Sounds. Geoff reported other nearby bays have seen declines in scallops, where there are no river discharges or commercial dredging.  Fishers’ incomes have affected reseeding efforts now in Tasman Bay. He doesn’t think the effects are self inflicted by fishers. The industry is looking after the most productive areas now.  We should acknowledge that, as with land effects of farming, the same sorts of effects come with farming the seabed.

Steve asked how the River Plume Ecosystem concept could inform aquaculture or fisheries management. Paul responded that we have to look at all parameters to plan AMA’s. A good bay-wide process level understanding is needed.  Envt Waikato has recently acknowledged this in planning for aquaculture expansion in Firth of the Thames.
Geoff said many aquaculture problems are caused by allocating fixed space for farms in the coastal area – he thinks allowing marine farms to move around may be less impacting. Alastair thought agreement wouldn’t be reached with such large dollars at stake. Those sorts of property rights depend on good resource knowledge.
Chris commented about a tracking study for faecal flushing in the flood event currently under way. The bacterial loads are monitored at Woodmans Bend, and a transect of buoys from the river mouth, including the ICM buoy.  Cawthron is also monitoring conductivity, temperature with depth by towing an undulating sensor array behind a boat, and using Microbial Source Tracking (MST) to find out where the bacteria are coming from. He showed an example of MST from a Maitai River study which successfully identified where the contaminants came from.Cawthron will sample other plumes and plans to develop MST as a monitoring tool for regional councils.
Meeting closed 9.30pm with thanks to everyone.

�Figure added later by Les





