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This bibliography contains historic and current published scientific papers, contract 
reports, popular articles, posters and news items on topics of relevance to Tairawhiti 
and to those participating in the Transition Advisory Group Meetings.  
 
Prepared by Mike Marden 
October 2024. 
 
Many of the earlier published articles are not available in electronic form. For some of the 

later publications I have provided links to websites.  
 
I’ve endeavoured to group these publications into themes. Some publications address more 

than one theme so are listed more than once. 
 
Each publication will also contain a list of references some of which will be of relevance to 

this TAG. 
  
This bibliography is by no means complete. Please feel free to suggest additional references 

of relevance. 
Themes: 

1. Previous reviews into impacts of erosion and floods on pastoral and forestry land 
pre-and post-Bola.  

2. Costs of erosion, soil and carbon loss and flooding 
3. NES-PF/CF 
4. Historic mass movement and gully erosion 
5. Vegetation & slope stability 
6. Environmental effects of forestry including hydrology, sediment yields, water 

quality, & ecology 
7. Alternative vegetative options/strategies for transitioning to a permanent forest 

cover 
8. Forest management on highly erodible hill country 
9. Slash management and riparian buffers 
10. Changes in mean bed levels East Coast rivers 
11. Sediment sources and delivery to stream channels 
12. Social implications of erosion and forestry 
13. Research posters 
14. Popular articles 
15. Newspaper articles/Radio/TV  
16. Soils 
17. Waiapu Catchment, East Coast Region, North Island. 
18. Waipaoa Catchment, East Coast Region, North Island 
19. Waimata Catchment, East Coast Region, North Island 

 
 
 

1. Previous reviews into impacts of erosion and floods on pastoral and 
forestry land pre-and post-Bola.  

 
National Water and Soil Conservation Organisation (NWASCO). (1970). Wise Land Use and 

Community Development. [Report of the technical committee of enquiry into the problems 
of the Poverty Bay-East Coast District of New Zealand. National Water and Soil 
Conservation Organisation.] Wellington, New Zealand: Water and Soil Division, Ministry 
of Works. 119p, also known as the Taylor Report, as this document sets the scene regarding 
land use, and in particular, erosion-related issues that have plagued this region since the 
late 1880—early 1920 through to present-day. 
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Poverty Bay Catchment Board (1978). Report of land use planning and development study for 
erosion prone land in the East Cape Region. Section 1: The East coast (The Red Report). 

 
Water and Soil Directorate. (1987). East Coast project review. Wellington, New Zealand: 

Water and Soil Directorate, Ministry of Works, and Development. 123p & Appendices. 
 
Ministry of Agriculture and Fisheries (1988). Effects of erosion on the production and returns 

of East Coast Hill Country Farms. 19p. 
 
Office of Parliamentary Commissioner for The Environment. (1988). Inquiry into flood 

mitigation measures following Cyclone Bola. 59p. 
 
Ministry of Agriculture and Fisheries (1989). The effect of Cyclone Bola on hill country 

farms in the Gisborne -East coast Regions: Physical damage, Government assistance, 
cash flows and dept. 111p. 

 
East cape catchment Board (1989). East Coast Conservation Forestry Scheme: Review of 

Progress 1989. 159 % Appendices. 
 
Webber and Associates (1989). Cyclone Bola Agricultural Assistance Scheme: Economic 

and Sosial Impact Study. 86 p & Appendices. 
 
Ministry of Forestry. (1993). Report from Forestry Road Funding Task Force. 64p 
 
Ministry of Forestry. (1994). A guide to the East Coast Forestry Project. Wellington, New 

Zealand: Ministry of Forestry. 
 
Office of Parliamentary Commissioner for The Environment. (1994). Sustainable Land 

Management and the East Coast Forestry Project, 61 p. Wellington, New Zealand. 
https://www.pce.parliament.nz/media/1546/sustainable-management-and-the-east-coast-
forestry-project-dec-1994-small.pdf. 

 
Ministry of Forestry. (1996). Forest Growing Investment on the East Coast. Ministry of 

Forestry Zone Studies. 
 
Ministry of Forestry. (1998). The East Coast Forestry Project. A discussion paper for the 1998 

review. Wellington, New Zealand: Ministry of Forestry. 27p 
 
Bayfield, MA, Meister, AD (1998). The East Coast Forestry Project Review. Report to 

Ministry of Agriculture and Forestry. 52p. 
 
Ministry of Agriculture and Forestry. (2005). The 2005 Review of the East Coast Forestry 

project: A Discussion Paper for the 20005 Review. [MAF Discussion paper No. 37]. 
Wellington, New Zealand: Ministry of Agriculture and Forestry. 

 
Bayfield MA, Meister AD. (2005). East Coast Forestry Project review. Report to Ministry of 

Agriculture and Forestry, Wellington, NZ. 48p. 

 

Phillips, C.; & Marden, M. (2005). Reforestation schemes to manage regional landslide risk. 
Chapter 18 under Part III ‘Management of Landslide Risk’ in “Landslide Hazard and 
Risk”.  Edited by Glade, T.; Anderson, M.; Crozier, M. Publisher: J. Wiley & Son, p. 
517-548. Includes summary of erosion control efforts before Cyclone Bola. 

 
Ministry for Primary Industries. (2017). Erosion Control Funding Programme. 

https://www.pce.parliament.nz/media/1546/sustainable-management-and-the-east-coast-forestry-project-dec-1994-small.pdf
https://www.pce.parliament.nz/media/1546/sustainable-management-and-the-east-coast-forestry-project-dec-1994-small.pdf
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https://www.mpi.govt.nz/forestry/funding-tree-planting-research/closed-funding-programmes/erosion-
control-funding-programme/ 
 

 
2. Costs of erosion, soil and carbon loss and flooding 

Basher L, McNeill S, Page M, Lynn I, Betts H, De Rose R, Marden M, Rosser B. (2013). Soil 
carbon stocks and changes: carbon losses from erosion. MPI Technical Paper no 2013/, 
42 pp. 

 
Krausse MK, Eastwood C, Alexander RR. (2001). Muddied waters: counting the national  

 economic cost of soil erosion and sedimentation in New Zealand. Lincoln, NZ, 
Manaaki Whenua Press.  

 
MfE (2008). Quantification of the flood and erosion reduction benefits, and costs, of climate 

change mitigation measures in New Zealand. Wellington, Ministry for the Environment.  
 
Jones H, Clough P, Höck B, Phillips C. (2008). Economic costs of hill country erosion and 

benefits of mitigation in New Zealand: review and recommendation of approach. Scion 
Contract Report, prepared for the Ministry of Agriculture and Forestry. 

 
Barry L, Upananda Paragahawewa U, Richard Yao R, Turner J. (2011). Valuing avoided soil  
 erosion by considering private and public net benefits. NZARES Conference Tahuna 

Conference Centre, Nelson, New Zealand, 25-26 August 2011. 
 
Dominati E, Mackay A. (2014). Using an ecosystem services approach to assess the cost of 

soil erosion. Soil Horizons 23.  
 
Dominati EJ, Mackay A, Lynch B, Heath N, Millner I (2014). An ecosystem services 

approach to the quantification of shallow mass movement erosion and the value of soil 
conservation practices. Ecosystem Services 9: 204–215. 

 
MPI (2015). Future requirements for soil management in New Zealand. Phases 1-3. MPI 

(2015). Ministry for Primary Industries Science Strategy Rautaki Putaiao.  
 
Krausse MK, Eastwood C, Alexander RR. (2001), Bayfield & Meister and Phillips and 

Marden (2005) also provide figures of the costs of remediation/repairs for Cyclone 
Bola. 

 
3. NES-PF 

 
Ministry for Primary Industries (2017). National environmental standards for plantation 

forestry. http://www.mpi.govt.nz/growing-and-harvesting/forestry/national-
environmental-standards-for-plantation-forestry/ (accessed 16 February 2018) 

 
Ministry for Environment (2017). About the National Environmental Standards for Plantation 

Forestry.http://www.mfe.govt.nz/land/national-environmental-standards-plantation-
forestry/about-standards (accessed 16 February 2018) 

 
Ministry for Primary Industries (2017). Plantation forestry erosion susceptibility 

classification: risk assessment for the National Environmental Standards for Plantation 
forestry. MPI Technical Paper No: 2017/47.  

 
 

4. Historic mass movement and gully erosion 
Basher L, Betts H, Lynn I, Marden M, McNeill S, Page M, Rosser B. 2013. The effect of 

earthflow erosion on soil carbon stocks. SLMACC project C09X1006 MPI Technical 
Paper No. 2012/ 55 pp.  

http://www.mpi.govt.nz/growing-and-harvesting/forestry/national-environmental-standards-for-plantation-forestry/
http://www.mpi.govt.nz/growing-and-harvesting/forestry/national-environmental-standards-for-plantation-forestry/
http://www.mfe.govt.nz/land/national-environmental-standards-plantation-forestry/about-standards
http://www.mfe.govt.nz/land/national-environmental-standards-plantation-forestry/about-standards
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Betts, H.D.; DeRose, R.C. (1999): Digital elevation models as a tool for monitoring and 

measuring gully erosion. Journal of Applied Earth Observation and Geoinformation, 
1(2): 91–101. 

 
Betts, H.D.; Trustrum, N.A.; DeRose, R.C. (2003): Geomorphic changes in a complex gully 

system measured from sequential digital elevation models, and implications for 
management. Earth Surface Processes and Landforms 28 (10): 1043-1058 

 
Bilderback, E. L., Pettinga, J. R., Litchfield, N. J., Quigley, M., Marden, M., Roering, J. J. 

and Palmer, A. S. 2015 Hillslope response to climate-modulated river incision in the 
Waipaoa catchment, East Coast North Island, New Zealand, Bulletin of the Geological 
Society of America, 127(1-2): 131-148.  

 
Blaschke, PM., Trustrum, NA., & Douglas L. Hicks (2000). Impacts of mass movement 

erosion on land productivity: a review. Progress in Physical Geography Vol. 24, No. 1, 
p21-52.  

 
 Black, R. D. (1980): Upper Cretaceous and Tertiary geology of Mangatu State Forest, 

Raukumara Peninsula, New Zealand. N. Z. Journal of Geology and Geophysics 23: 293-
312. 

 
Campbell, D. A. (1946): Down to the sea in slips. Soil Conservation and Rivers Control 

Council, Wellington, N. Z., Bulletin No. 5, 35p. 
 
Cerovski-Darriau, C., Roering, J.J., Marden, M., Palmer, A.S., Bilderback, E.L. 2014. 

Quantifying temporal variations in landslide-driven sediment production by 
reconstructing paleo landscapes using tephrochronology and lidar: Waipaoa River, New 
Zealand. American geophysical Union, Geochemistry, Geophysics, Geosystems, 15p. 
doi: 10.1002/2014GC005467. 

DeRose R, Basher L 2010.Measurement of riverbank and cliff erosion from sequential 

LIDAR and historical aerial photography. Geomorphology 126: 132–147. 

DeRose, R.C.; Gomez, B.; Marden, M.; Trustrum, N.A. (1998): Gully erosion in Mangatu 
Forest, New Zealand, estimated from digital elevation models. Earth Surface Processes 
and Landforms 23: 1045–1053. 

 
Dymond, J.R., and Hicks, D.L., 1986. Steepland erosion measured from historical aerial 

photographs. Journal of Soil and Water Conservation, v. 41, no. 4, p. 252–255. 

 
East Coast Project (1978): Report of land use planning and development study for erosion-

prone land of the East Cape region, Section 1, The East Coast, May 1978. A report by 
the Poverty Bay Catchment Board, the ‘Red Report’. 24p.   

 
Eyles, G.O. (1983): The distribution and severity of present soil erosion in New Zealand. 

New Zealand Geographer 39 (1): 12–28. 
Gage, M.; Black, R. D. (1979): Slope Stability and geological investigations at Mangatu State 

Forest. Technical paper No. 66. Forest Research Institute, New Zealand Forest 
Service. 37pp. and maps. 

 
Gibb, J. G. (1981): Coastal hazard mapping as a planning technique for Waiapu County, East 

Coast, North Island, New Zealand. He ripoata Whakature mo nga whenu papa-a-tai o 
te rohe o te kaunihera o Waiapu-Tairawhiti. Water & Soil technical publication. 
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Wellington. Ministry of Works & Development.  
 
Gibbs, H. S. (1954): Soils and Agriculture of Matakaoa County. New Zealand. Soil Bureau – 

Bulletin 11. New Zealand department of scientific and industrial research, 52p. 
 
Gomez, B.; Eden, D.N.; Hicks, D.M.; Trustrum, N.A.; Peacock, D.H.; Wilmhurst, J. (1999): 

Contribution of floodplain sequestration to the sediment budget of the Waipaoa river, 
New Zealand. In: Marriott, S.B., Alexander, J. (eds) (1999): Floodplains: 
Interdisciplinary approaches. Special Publications, 163. London, Geological Society 
of London. Pp. 69–88. 

 
Griffiths, G.A. (1982): Spatial and temporal variability in suspended sediment yields of North 

Island basins, New Zealand. Water Resources Bulletin 8 (4): 575-583.  
Harmsworth, G.; Warmenhoven, T.; Pohatu, P. (2001): A Waiapu catchment management 

strategy: To stimulate interest and planning in the Waiapu, a strategy to underpin 
environmental management, economic development and sustain cultural values. A 
document for community and stakeholder discussion. Te Whare Wananga o Ngati 
Porou and Manaaki Whenua. 11p.  

 
Harmsworth, G.; Warmenhoven T.; Pohatu, P.; Page, M. (2002): Waiapu catchment 

Technical Report: Maori community goals for enhancing ecosystem health. 
Foundation for Research, Science, and Technology (FRST) contract TWWX0001. 
Landcare Research report LC 0102/100 for Te Whare Wananga o Ngati Porou, 
Ruatorea (unpublished). 185p. 

  
Hicks, D. M.; Griffiths, G. A. (1992): Sediment load. In: Mosley, M. P. (ed.): Waters of New 

Zealand. Wellington, New Zealand. Hydrological Society. Pp. 229–248.  
 
Hicks. D.M.; Gomez. B.; Trustrum, N.A. (2000): Erosion thresholds and suspended sediment 

yields, Waipaoa River Basin, New Zealand. Water Resources Research 36 (4), 1129–
1142. 

 
Hicks, M.; Shankar, U.; McKerchar, A. (2003): Sediment yield estimates: a GIS tool. Water 

& Atmosphere 11(4): 26-27. 
http://www.niwascience.co.nz/pubs/wa/ma/11-4/estimates 

Hughes, S.; Hughes, I. (1990): The Waiapu Mountains of the Raukumara Range. Gisborne, 
Eastland Promotion Council/Te Rau Press. 

 
Kasai, M.; Marutani, T.; Reid L.M.; Trustrum, N.A. (2001): Estimation of temporally 

averaged sediment delivery ratio using aggradational terraces in headwater 
catchments of the Waipaoa River, North Island, New Zealand. Earth Surface 
Processes and Landforms 26, 1–16.   

Kasai, M.; Brierley, G. J.; Page, M. J.; Marutani, T.; Trustrum, N. A. (2005): Impacts of land 
use change on patterns of sediment flux in Weraamaia catchment, New Zealand. 
Catena 64 (1): 27-60.  

Kasai, M. (2006): Channel processes following land use changes in a degrading steep 
headwater stream in North Island, New Zealand. Geomorphology 81 (3-4): 421-439. 

 
Kelliher, F.M.; Marden, M.; Watson, A.J.: Arulchelvam, I.M. (1995).  Estimating the risk of 

landsliding using historical extreme flood data (Note). Journal of Hydrology 33: 123-
129. 

http://www.niwascience.co.nz/pubs/wa/ma/11-4/estimates
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Kenny, J. A. (1980): Geology of the Ihungia catchment, Raukumara Peninsula. M Sc, Dept. 
of Geology, University of Auckland. 

 
Kniskern, T.A.; Kuehl, S. A. (2004): Sediment dispersal and deposition on the Waiapu River 

Shelf, N.Z., implications for sediment transport mechanisms and event preservation. 
American Geophysical Union Meeting, San Francisco, CA, December 2004.  

 
Kniskern, T. A.; Harris, C. K.; Kuehl, S. A. (2006): Sediment deposition on the Waiapu River 

Shelf, N.Z., implications for sediment transport mechanisms and event Preservation. 
Ocean Sciences Meeting, Honolulu, Hawaii.  

 
Kuehl, S.A.; Pratson, L.; Addington, L.; Gerald, L.; Gerber, T.; Kniskern, T.; Miller, A.; Liu, 

P.; Carter., L.; Orpin, A. (2006): Contrasting Shelf Sediment Dispersal off Small 
Mountainous rivers: The Waipaoa and Waiapu Rivers, NZ. Ocean Sciences Meeting, 
Honolulu, Hawaii.  

Landcare Research (2001): Waiapu project GIS tables. Palmerston North, Landcare 
Research. 

 
Leathwick, J. R.; Clarkson, B. D.; Burns, B. R. Innes, J. G. Smale, M. C. (1995): Waiapu 

Ecological District. Survey report for the Protected Natural Areas Programme. NZ 
PNA Programme No. 31. Department of Conservation, Gisborne.177 p.  

 
Liébault, F.; Gomez, B.; Page, M.J.; Marden, M.; Peacock, D.H.; Richard, D.; Trotter, C.M. 

(2005): Land-use change, sediment production and channel response in upland 
regions. River Research and Applications 21, 739–756. 

 
Marden, M. (2011). Sedimentation history of Waipaoa Catchment, Landcare Research, 

Gisborne. 
 

Marden, M.; Arnold, G.; Gomez, B.; Rowan, D. (2005). Pre-and post-reforestation gully 
development in Mangatu Forest, East Coast, North Island, New Zealand. River 
Research and Application Special Issue 21, 757-771. 

Marden M, Arnold G, Seymour A, Hambling R. (2012). History and distribution of steepland 
gullies in response to land use change, East Coast Region, North Island, New Zealand. 
Geomorphology, 153: 81-90. https://doi.org/10.1016/j.geomorph.2012.02.011  

Marden M, Betts H, Arnold G, Hambling R. (2008). Gully erosion and sediment load: 

Waipaoa, Waiapu and Uawa rivers, eastern North Island, New Zealand. In: Schmidt J, 

Cochrane T, Phillips C, Elliott S, Davies T, Basher L eds Sediment dynamics in 

changing environments. International Association of Hydrological Sciences Publication 

325. Wallingford, Oxfordshire, UK, IAHS. Pp. 339–350. 

Marden, M; Fuller, I; Herzig, A; Betts, H. (2018). Badass gullies: Fluvio-mass-movement gully 
complexes in New Zealand’s East Coast region, and potential for remediation. 
Geomorphology 307, 12-23. https://doi.org/10.1016/j.geomorph.2017.11.012  

Marden M, Herzig A, Arnold G. (2011). Gully degradation, stabilisation and effectiveness of 
reforestation in reducing gully-derived sediment, East Coast region, North Island, New 
Zealand. Journal of Hydrology (New Zealand), 50 (1), 19-36. 

https://doi.org/10.1016/j.geomorph.2017.11.012
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Marden, M., Herzig, A. and Basher, L. 2014 Erosion process contribution to sediment yield 
before and after the establishment of exotic forest: Waipaoa catchment, New Zealand, 
Geomorphology, 226: 162-174.  

 
Marden, M.; Phillips, C.J.; Rowan, D. 1991: Declining soil loss with increasing age of 

planation forests in the Uawa Catchment, East Coast Region, North Island.  In 
proceedings of International Conference on Sustainable Land Management, Nov. 17-
23, Napier, New Zealand. pp. 358-361. 

 
Marden, M.; Rowan, D.; Phillips, C.J. (1995). Impact of cyclone-induced landsliding on 

plantation forests and farmland in the East Coast Region: A lesson in risk 
management?  In Proceedings XX IUFRO World Congress, Finland, Technical 
Session on Natural Disasters in Mountainous Areas.  pp. 133-145. 

Marden M, Rowan D, Phillips C. (2008). Recurrent displacement of a forested earthflow and 

implications for forest management, East Coast Region, New Zealand. In: Schmidt J, 

Cochrane T, Phillips C, Elliott S, Davies T, Basher L eds Sediment dynamics in 

changing environments. International Association of Hydrological Sciences Publication 

325. Wallingford, Oxfordshire, UK, IAHS. Pp. 491–501. 

Marden, M., & Seymour, A. (2022). Effectiveness of vegetation mitigation strategies in the 
restoration of fluvial and fluvio-mass movement gully complexes over 60-years, East 
coast region, North Island, New Zealand. New Zealand Journal of Forestry Science 
52:19. https://doi.org/10.33494/nzjfs522022x226x  

 
Page, M., Trustrum, N & Gomez, B. (2000). Implications of a century of Anthropogenic 

erosion for future land use in the Gisborne-East Coast region of New Zealand. New 
Zealand Geographer Vol. 56, No. 2, p9-20.  

 
Page, M.J.; Reid, L.M.; Lynn, I.H. 1999:  Quantifying sediment production from Cyclone 

Bola landslides, Waipaoa catchment.  New Zealand Journal of Hydrology 38: 289-
308. https://www.jstor.org/stable/43944823 

Parkner T, Page M, Marden M, Marutani T 2007. Gully systems under undisturbed 

indigenous forest, East Coast region, New Zealand. Geomorphology 84(3–4): 241–253. 

 
Reid, LM., & Trustrum, NA (In Press). Sediment budgets and land management planning: 

examples from NZ. Journal of Environmental Planning and Management.  
 

Reid LM, Page MJ (2003). Magnitude and frequency of landsliding in a large New Zealand 

catchment. Geomorphology 49(1–2): 71–88. 

Phillips, C.J. (1988): Geomorphic effects of two storms on the upper Waitahaia River 

catchment, Raukumara Peninsula, New Zealand. Journal of Hydrology (NZ) 27 (2): 99-

112. 

Phillips, C.J. (1989). Geomorphic effects of Cyclone Bola 1988 - A note. Journal of 

Hydrology (NZ) 28 (2): 142-146. 
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Trotter C. (1988). Cyclone Bola: the inevitable disaster. New Zealand Engineering 43(6): 13–

16. 

Trustrum, NA., Gomez,B., Page, MJ., Reid, LM., & Hicks, DM. (1999). Sediment 
production, storage, and output: The relative role of large magnitude events in steepland 
catchments. Zeitschrift fur Geomorphologie, Suppl. Bd. 115, p71-86.  

 
 

5. Vegetation & slope stability 
 

Allsop, F. 1973 The Story of Mangatu, Government Printer, Wellington.  

 
Bergin, D.O.; Kimberley, M.O.; Marden, M. 1993: How soon does regenerating scrub control 

erosion? New Zealand Forestry, August 1993. Pp. 38–40. 
 
Bergin, D.O.; Kimberley, M.O.; Marden, M. 1995: Protective value of regenerating tea-tree 

stands on erosion-prone hill country, East Coast, North Island, New Zealand.  New 
Zealand Journal of Forestry Science: 3–19. 

 
Ekanayake, J.C.; Marden, M.; Watson, A.; Rowan, D.  (1997). Tree roots and slope stability:  

A comparison between Pinus radiata and kanuka.  New Zealand Journal of Forestry 
Science 27(2): 216-233.  

 
Ekanayake, J.C.; Phillips, C.J.; Marden, M.  (1999). A comparison of methods for stability 

analysis of vegetated slopes. In proceedings of the First Asia-Pacific Conference on 
Ground and Water Bioengineering for Erosion Control and Slope Stabilisation.  April 
19-21 Manila, The Philippines p.441-418. 

 
Gage M, Black RD (1979) 'Slope-stability and geological investigations at Mangatu state 

forest.' Forest Research Institute, No. 66.  
 
Glade T (2003) Landslide occurrence as a response to land use change: a review of evidence 

from New Zealand. Catena 51, 297-314. 

Herzig A, Dymond J, Marden M. (2011). A gully-complex model for assessing gully 
stabilisation strategies. Geomorphology. http://doi:10.1016/j.geomorph.2011.06.012 

 
Hicks DL (1991) Erosion under pasture, pine plantations, scrub, and indigenous forest: a 

comparison from cyclone Bola. New Zealand Forestry 1991, 21-22. 

Kelliher, F.M.; Marden, M.; Watson, A.J.; Arulchelvam, I.M. (1995).  Estimating the risk of 
landsliding using historical extreme river flood data.  Journal of Hydrology (New 
Zealand) V.33 (2): 123-129. 

 
Marden, M.; Rowan, D. (1993): Protective role of vegetation on Tertiary terrain before and 

during Cyclone Bola, East Coast, North Island, New Zealand.  New Zealand Journal 
of Forestry Science 23(3): 255-263. 
https://www.scionresearch.com/__data/assets/pdf_file/0011/59753/NZJFS2331993MARDON255_
263.pdf 

Marden, M. (1994). Value of environmental monitoring of forest management under the 
Resource Management Act: Mangatu Forest. New Zealand Forestry, May, 39-41. 
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Marden, M. (1998). New focus favoured for gully erosion. Gisborne Herald, 6 January 1998. 
 
Marden, M. (1998). Area’s erosion may shock world. Land use policies counteractive. 

Gisborne Herald, Wednesday, 30 December 1998. 
 
Marden M (2004). Future-proofing erosion-prone hill country against soil degradation and 

loss during large storm events: have past lessons been heeded? New Zealand Journal 
of Forestry 49, 11-16. 

 

Marden, M, Basher, L, Phillips, C. (2015). Should detailed terrain stability or erosion 
susceptibility mapping be mandatory in erodible steeplands? New Zealand Journal of 
Forestry 59, 4, 32-42. 

Marden, M; Rowan, D; Lambie, S. (2016). Root development and whole-tree allometry of 
juvenile trees of five seed-lots of Pinus radiata D. Don: implications for forest 
establishment on erosion-prone terrain, Easy Coast region, North Island, New Zealand. 
New Zealand Journal of Forestry Science 46:24. https://doi.org/10.1186/s40490-016-0082-y 

 

Marden, M., Rowan, D., Watson, A. (2023). Effect of changes in forest water balance and 
inferred root reinforcement on landslide occurrence and sediment generation following 
Pinus radiata harvest on Tertiary terrain, eastern North Island, New Zealand.  New 
Zealand Journal of Forestry Science 53:4. https://doi.org/10.33494/nzjfs532023x216x   

Marden M. (2012). Effectiveness of reforestation in erosion mitigation and implications for 
future sediment yields, East Coast catchments, New Zealand: A review. New Zealand 
Geographer, 68(1): 24-35. https://doi.org/10.1111/j.1745-7939.2012.01218.x  

 
Marden M, Phillips C 2011. Poplar and willow growth during their formative years: 

preliminary findings from new field trials. Envirolink Advice Grant: 907-GSDC83, 23 
pp. 

Murton BJ 1968. Mapping the immediate pre-European vegetation on the east coast of the 

North Island of New Zealand. The Professional Geographer 20: 262–264. 

Phillips C, Marden M, Basher L. (2012). Plantation forest harvesting and landscape 
response - what we know and what we need to know. New Zealand Journal of Forestry, 
56(4): 4-12. http://www.nzjf.org/contents.php?volume_issue=j56_4  

O’Loughlin, C.L.; Zhang, X.B. 1986: The influence of fast-growing conifer plantations on 
shallow landsliding and earthflow movement in New Zealand’s steeplands.  In 
Proceedings of the 18th IUFRO World Congress, Ljublijana, Yugoslavia, September, 
Division 1, Volume 1, pp. 217-226. 

 
O'Loughlin, C. (1995). The sustainable paradox – an examination of the plantation effect – a 

review of the environmental effects of plantation forestry in New Zealand. New Zealand 
Forestry, 39(4), 3-8.  

 
O’Loughlin, C., Watson, A. (1979). Root-wood strength deterioration in radiata pine after 

clearfelling. New Zealand Journal of Forestry Science, 9(3), 284-293. 
https://www.scionresearch.com/__data/assets/pdf_file/0006/59136/NZJFS931979OLOUGHLIN284_29

3.pdf. 
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Abstract: Steepland rivers draining small, coastal watersheds often have very high 
suspended sediment loads, but the event characteristics of suspended sediment 
concentration and yield in this class of river is not well documented. Continuous 
monitoring at four sites in the Waipaoa River basin, New Zealand, demonstrates that 
during individual and composite events, suspended sediment concentration versus water 
discharge relations typically show clockwise hysteresis and that event maximum 
concentration is poorly related to event peak discharge. The signature of different erosion 
processes is also imprinted on the event yield magnitude frequency distributions. Gully-
dominated tributary basins produce relatively high yields at all frequencies, reflecting 
greater sediment availability, whereas in tributary basins, where shallow landsliding is the 
dominant erosion process, there is a steep increase in yields in relation to return period. 
We estimate that flood discharges from the Waipaoa River approach or exceed the critical 
suspended sediment concentration ( 40,000 mg L-1) for hyperpycnal plume generation 
(because of negative buoyancy) at the river mouth once every  40 yr, but in the 
neighbouring Waiapu and Uawa Rivers, the threshold concentration may be exceeded 
once a year and two to three times a year, respectively.  
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Abstract: The sediment delivery ratio was estimated for two periods (28 years and eight 
years) following reforestation of seven tributary catchments (0·33 to 0·49 km2) in the 
headwaters of the Waipaoa River basin, North Island, New Zealand. In these catchments, 
gully erosion, which largely resulted from clearance of the natural forest between 1880 
and 1920, is the main source of sediment to streams. Reforestation commenced in the 
early 1960s in an attempt to stabilize hillslopes and reduce sediment supply. Efforts have 
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been partially successful and channels are now degrading, though gully erosion continues 
to supply sediment at accelerated rates in parts of the catchment. 
Data from the area indicate that the sediment delivery ratio (SDR) can be estimated as a 
function of two variables, (the product of catchment area and channel slope) and Ag (the 
temporally averaged gully area for the period). Sediment input from gullies was 
determined from a well defined relationship between sediment yield and gully area. 
Sediment scoured from channels was estimated from dated terrace remnants and the 
current channel bed. Terrace remnants represent aggradation during major floods. This 
technique provides estimates of SDR averaged over periods between large magnitude 
terrace-forming events and with the present channel bed. The technique averages out 
short-term variability in sediment flux. 
Comparison of gully area and sediment transport between two periods (1960-1988 and 
1988-1996) indicates that the annual rate of sediment yield from gullies for the later 
period has decreased by 77 per cent, sediment scouring in channels has increased by 124 
per cent, and sediment delivered from catchments has decreased by 78 per cent. However, 
average SDR for the tributaries was found to be not significantly different between these 
periods. This may reflect the small number of catchments examined. It is also due to the 
fact that the volume of sediment scoured from channels was very small relative to that 
produced by gullies. 
According to the equation for SDR determined for the Waipaoa headwaters, SDR 
increases with increasing catchment area in the case where Ag and channel slope are 
fixed. This is because the amount of sediment produced from a channel by scouring 
increases with increasing catchment area. However, this relationship does not hold for the 
main stem of the study catchments, because sediment delivered from its tributaries still 
continues to accumulate in the channel. Higher order channels are, in effect, at a different 
stage in the aggradation/degradation cycle and it will take some time until a main channel 
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gullies and gully complexes. In addition, the influence of two different lithologies as well 
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Whangai Formation attained their maximum size in 1939 with a mean catchment area of 
4·31 ha. Exceptions are gullies which developed into mass movement deposits or into an 
earth flow deposit as well as gullies developed under indigenous forest. Topographic 
threshold values for gullies under pasture and indigenous forest show that values for 
gullies under forest plot far above the threshold line of gullies under pasture, indicating 
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