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"And I forget just what it takes 

and , yeah, I guess it makes me smile, 

I found it hard, 

it was hard to find, 

oh well, whatever, nevermind." 

Cobain,  1 990. 

"I greet him the days I meet him, 

and bless when I understand." 

Hopkins, 1875. 
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ABSTRACT 

Forest d ieback is a complex area of study that has led to the development of a n umber of 

theories or models which purport to explain it. These models are examined using the 

example  of kamahi dieback in  T ongariro N ational Park. There has long been concern 

over the health of kamahi in the Park and it is thought kamahi could be in a state of 

decline .  A survey on three transects in the area of the Park where d ieback is most 

apparent compared kamah i  health to possib le predisposing ,  triggering and hastening 

factors (the decl ine-disease theory of forest d ieback) to determine their  role in  any 

d ieback. Possums, p inhole borer ,  and Sporothrix fungus were h igh l ighted in l iterature 

as l ikely triggering factors in kamahi  d i eback; an exper iment examined their  role: 

possums were excluded from trees, pinhole borer attack s imulated , and healthy trees 

infected w ith Sporothrix, whi le unhealthy trees were treated with fungicide. To assess 

the effect of canopy health and vertebrate browsers on regeneration ( regeneration is 

important in both the cohort senescence theory and the model of stand succession) , 

another experiment was conducted using open and exclosure plots under healthy and 

thinn ing canopies. A second survey assessed the overa l l  health of kamahi in the area, 

and compared site and tree factors to levels of die back. 

The survey of an area with h igh apparent d ieback found 1 4  % of kamah i  stems 

were dead. There was some evidence that age predisposed stems to d ieback, and 

Sporothrix was identified as accelerating stem death; no causal factor was d eterm ined.  

The experiment found no evidence that possums, p inhole borer, or Sporothrix were 

affect ing the health of kamahi at this site . S ites under a thinning canopy i n  the 

regeneration study were much more var iab le in  composition than sites under the 

h ealthy canopy; whi le sites in  exclosure p lots had higher densities of seedl ings than 

sites that browsers had access to. Sites covered by the broad-scale survey contained 

very few unhealthy or dead kamahi trees, and none of the factors studied seemed to be 

impacting on the health of  kamahi .  There were more smal l  (between 50 cm and 2 m)  

sapl ings present at  s ites with more dead kamahi trees .  

It was concluded that kamahi  in  T ongariro National Park is general ly i n  a 

healthy state, and not undergoing decl ine ;  although localised dieback may be  very h igh .  

Possums, p inho le borer and Sporothrix are not having a large effect on kamahi health 

in  this area. Vertebrate browsers may be maintain ing regeneration at a level below 

natural . Comparison between the theories of dieback, succession and the kamahi data 

indicate that the successional model may best explain the pattern of kamahi d ieback. 



xiv 

The models of d ieback and succession can be inserted into an overriding model of 

d ieback management, which wi l l  ind icate the best path for investigating forest d ieback. 




