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1.

	

Hydrilla is a serious problem of national magnitude. Each day that passes poses a
continued threat of it escaping into other waterways.

2.

	

To do nothing or to defer action on this problem is unacceptable and irresponsible.

3.

	

The problem is not a simple one and has a complex background. There are many
interest groups, environmental issues and political imperatives. However, with
goodwill and co-operation among the parties most concerned a situation acceptable
to all should be attainable.

4.

	

Eradication or containment of hydrilla now would potentially save the nation huge
future costs. Eradication would be cheapest in the long term and offers the prospects
for restoration of natural aquatic values of the lakes.

5.

	

Eradication is possible at this stage, but the available methods that would be certain
to work would destroy all life in the lakes. More benign methods look less certain
to succeed at present, but are still possible: only after intensive effort and monitoring
had commenced would it become obvious.

6.

	

High level containment to radically reduce the risk of hydrilla escaping into other
waterways, without drastically altering the lake ecosystems, is feasible with existing
management tools. It would require a commitment long-term, or until eradication
techniques had been developed to be clearly effective.

7.

	

Should such a containment programme be enacted, most negatively affected would
be the existing black swan population and trout-fishing activities on the lakes.
Boating and eel fishing stand to gain, and a new recreational fishery - for grass carp -
would be created.

8.

	

Should grass carp be used, strict measures will be necessary to ensure the potential
risks of them to waterways elsewhere are minimised.
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RECOMMENDATIONS

1.

	

Despite the current uncertainty of eradication using existing tools, a programme
should be commenced now with the objective of eradication of hydrilla from each
lake in which it occurs. This programme should contain the provision to be amended
or modified to attain a high level of containment of hydrilla in the lakes for a period
while additional tools are developed, if the current tools are not going to achieve
eradication at all sites.

2.

	

If eradication is attempted, the methods used should be a combination of densely
stocked grass carp (to knock down the hydrilla beds and keep them down), weed
matting and selective herbicides (to kill hydrilla where grass carp can't get it). An
all-out effort should be made.

	

Strict safeguards to confine the carp to the hydrilla
lakes should be built into the operation.

3.

	

For containment, the same combination of tools should be used (grass carp, weed
matting and selective herbicides). It need not be quite so intensively applied, but
targetted to the most likely sites for hydrilla transfer.

4.

	

Current containment management - restrictions on boat use, restrictions on eel fishing
using nets or hinaki, conditions on research and management practices and education -
should be continued, and in fact stepped up and formalised. Kakahi gathering should
also be restricted at this stage, to prevent the risk of accidental transfer of hydrilla
tubers and turions.

5.

	

Restoration or provision of alternatives to compensate for losses in traditional
harvesting and recreational opportunities should be part of the eradication or
containment programmes.

	

For example, enhancement of lakeshore vegetation by
planting of flaxes, shrubs, rushes and trees would encourage waterfowl, other birdlife
and some traditional plant harvests.

6.

	

Ecological compensation for the loss of the macrophyte beds of the lakes should be
built into eradication or containment management. The most obvious is to enhance
lakeshore stability and help control sediment and nutrient runoff from the land by
planting a riparian zone of vegetation such as flaxes, rushes and shrubs. This would
have direct or indirect benefits for wildlife (birds, eels, trout, invertebrates) and have
other benefits too.

7.

	

Should eradication be successful, active restoration management should be an integral
component. By this is meant restoration of native aquatic vegetation communities,
bird habitat, wildlife and recreational opportunities.

8.

	

Research effort at this stage should be stimulated to find a selective herbicide
effective on hydrilla in New Zealand conditions.

9.

	

Hydrilla should be reclassified (as a Class A noxious weed) to reflect the severity of
threat it poses and to ensure Crown funding for its control.



-35-

ACKNOWLEDGEMENTS

This review was a cooperative effort - it had to be, because of the history and complexity
of the issues. I would especially like to thank the following for their willing support and
help. Each has made a special contribution.

Tangata whenua: Fred Red, Toro Waaka.

Department of Conservation: John Adams, Keith Briden, Ellen Derryman, Jeanette Fifield,
Neil Grant, Ken Hunt, Rae Munro-Darby, John Ombler, Terry Pellett, Chris
Richmond, Hans Rook, Toro Waaka, Gavin Williamson.

Hawke's Bay Regional Council: Suzanne Porter, Graham Willoughby.

Hawke's Bay Fish and Game Council: Bill Spooner.

Electricity Corporation of NZ Ltd: Ian Johnstone.

National Institute of Water and Atmospheric Research Ltd: John Clayton, Clive Howard-
Williams, Nigel McCarter.

MAF Qual: Paul Champion.

Others: Felicity Maxwell, Charles Mitchell, Sue Scheele.



REFERENCES

-36-

A wealth of written material was consulted in this review. The most relevant, and that cited
in the text, is:

Clayton JS, Wells RDS.

	

1989. Aquatic weed control in the Rotorua Lakes - a technical
evaluation. Aquatic Plant Section, Ministry of Agriculture and Fisheries, 88pp.

Clayton JS, Champion PD, McCarter NH. 1992. Control of Hydrilla verticillata in a New
Zealand lake using triploid grass carp. In Proceedings of the Eighth International
Symposium on Biological Control of Weeds. DSIR/CSIRO.

Coffey BT and Associates. 1993. The future management of grass carp in New Zealand -
a discussion paper. Prepared on behalf of Department of Conservation and Ministry
of Agriculture and Fisheries.

de Kozlowski SJ.

	

1991. Lake Marion sterile grass carp stocking project. Aquatics 13:
13-16.

Fish GR. 1963. Observations on excessive weed growth in two lakes in New Zealand. NZ
Journal of Botany 1: 410-418.

Froude VA, Richmond CJ. 1990. Aquatic weed control in the Rotorua Lakes - a discussion
paper on management issues and options. Department of Conservation, Rotorua,
46pp.

Gangstad EO. 1986. Freshwater vegetation management. Thomson Publications.

Grant PJ.

	

1965. Tutira Lake, a comparison between 1925 and 1963. Hawkes Bay
Catchment Board report, 9pp & maps.

Guthrie-Smith H. 1921. Tutira - the story of a New Zealand sheep station. Blackwood.

Henriques PR. 1987. Aquatic biology and hydroelectric power development in New
Zealand. Oxford University Press, 280 pp.

Hill RL, Hoddle MS. 1991. The feasibility of biological control of submersed waterweeds
in New Zealand using invertebrates and pathogens. Report prepared for ECNZ.
DSIR Plant Protection, 55pp.

Jellyman DJ, Todd PR. 1982. New Zealand freshwater eels: their biology and fishery. NZ
Ministry of Agriculture and Fisheries, Fisheries Research Division Information
Leaflet 11, 19pp.

Johnstone IM. 1985. Hydrilla control in Tutira. File report, NZ Electricity Department,
4pp.



-37-

Johnstone IM, Coffey BT, Howard-Williams C. 1985. The role of recreational boat traffic
in interlake dispersal of macrophytes: a New Zealand case study. Journal of
Environmental Management 20: 263-279.

Klussman WG, Noble RL, Martyn RD, Clark WJ, Betsill RK, Bettoli PW, Cichra MF &
Campbell JM. 1988. Control of aquatic macrophytes by grass carp in Lake Conroe,
Texas, and the effects on the reservoir ecosystem. Texas Agricultural Experiment
Station MP-1664. College Station, Texas, 61pp.

Leslie AJ, Van Dyke JM, Nall LE, Miley WW.

	

1982. Current velocity for transport of
grass carp eggs. Transactions of the American Fisheries Society 111: 99-101.

McCarter NH. 1992. Comments on submissions on an application to transfer grass carp to
Western Drain, Rangitaiki Plains. NZ Freshwater Fisheries Miscellaneous Report

No. 110, 15pp.

McDowall RM. 1984. Escape of grass carp from the Aka Aka - Otoua drainage system.
Fisheries Research Division, Ministry of Agriculture and Fisheries report, 69pp.

McDowall RM. 1990. New Zealand freshwater fishes - a natural history and guide.
Heineman Reed and MAF Publishing Group, 553pp.

Mitchell CP. 1980. Control of water weeds by grass carp in two small lakes. NZ Journal
of Marine and Freshwater Research 14: 381-390.

Rowe DK, Schipper CM. 1985. An assessment of the impact of grass carp
(Ctenopharyngodon idella) in New Zealand waters. Fisheries Environmental Report
No. 58.

Santha RC, Grant WE, Neill WH, Strawn RK.

	

1991. Biological control of aquatic
vegetation using grass carp: simulation of alternative strategies. Ecological Modelling
59: 229-245.

Stanley JG, Miley WW, Sutton DL.

	

1978. Reproductive requirements and likelihood of
naturalisation of escaped grass carp in the United States.

	

Transactions of the
American Fisheries Society 107: 119-128.

Swarbrick JT, Finlayson CM, Cauldwell AL

	

1981. The biology of Australian weeds 7.

Hydrilla verticillata. The Journal of the Australian Institute of Agriculture Science:

183-190.

Thullen JS. 1990.

	

Production of axillary turions by the dioecious Hydrilla verticillata .
Journal of Aquatic Plant Management 28: 11-15.

Williams M. 1984. The likely impact on waterfowl of the introduction of grass carp to New
Zealand waterways. NZ Wildlife Service Technical Report 4, 27pp.



-38-

Management plans (held by Department of Conservation, Napier). Most relevant are:

Opouahi Scenic Reserve Management Plan. Department of Lands and Survey,
Napier, 1981.

Tutira Recreation Reserve Management Plan. Tutira Recreation Reserve Board,
Napier, 1982.

Hawkes Bay Conservancy Conservation Management Strategy. Department of
Conservation, Napier, 1993 (in preparation).

Department of Conservation files held in Napier. Most relevant are:

DOC 4/18

	

PTS 015

	

RES 6/2/9/1

	

RES 6/4/8



APPENDIX I: TABULATION OF OPTIONS AND THEIR POTENTIAL COSTS,
BENEFITS, RESOURCES REQUIRED AND PRACTICALITY

Rankings of the potential costs, benefits and resources required are made on the
assumption that the measures work; rankings of practicality are assessments of
whether in fact they would work or are sensible.

zero
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