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The abstracts presented here are from a range of outputs from the undergraduate students of the 
School. These outputs vary considerably in scope, length and quality. 
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ADAMS, ISAAC (2011) 
VALUE RECOVERY IN MARAMARUA FOREST 
 
Accurate pre-harvest inventory data is essential for planning forest operations; optimising recovery 
at the skid is an important process in maximising profitability. This study looked at the accuracy of 
pre-harvest inventory estimates of value and volume and compared them with actual and optimal 
recovery at the skid site in Maramarua Forest, Waikato. Inventory data was collected on trees using 
two crusing methods, standard procedure (operational) and a thorough cruise (diligent). Trees were 
felled and sectionally measured to collect data to validate current volume, taper and breakage 
functions. The trees were then tracked to the skid site where actual and optimal recovery for each 
stem was recorded. Inventory estimates and actual recovery per stem was compared using the 
optimal recovery as a control. 
 
The study found there was a significant difference in recoverable value between: 
 

• The Operational Cruise and Actual Recovery 
• The Operational Cruise and Diligent Cruise 
• The Optimal Recovery and Actual Recovery  

 
There was a significant difference in recoverable volume between Optimal Recovery and the 
Operational Cruise. Inaccuracy in the pre-harvest cruises was a result of conservative calls on 
marginal 4 cm branch size features. The majority of value loss during actual recovery was through 
cutting logs that were out of specification and subsequently downgraded. The current volume, taper 
and breakage functions adequately predict tree form and breakage in Maramarua Forest. Total value 
loss in this study was smaller than most losses found in other value recovery studies. This could be 
because of the level of experience and training that participants in this study had received. Bias 
because actual recovery was recorded could haVe influenced the results. 
 
 
ALEKSANDROV, IVAN (2010) 
NEW ZEALAND FOREST ROADS: PREDICTING AGGREGATE BEARING STRENGTH FROM ITS PHYSICAL PROPERTIES 
 

A lot of the increased forest production is located in first-rotation forests with negligible amount of 
forest road networks in place. Therefore, road construction and maintenance comes at a high cost 
and is a significant task for New Zealand forestry industry. 

Unbound granular aggregate is used as improvement layer on unsealed forest roads.  Acquisition and 
application of aggregate makes up a large portion of forest road cost. To minimize costs, forest road 
engineers tend to use locally available aggregates. Forest road engineers have little knowledge about 
the suitability of a given aggregate for road construction. Aggregate bearing strength is an important 
engineering property as it describes how a given aggregate performs under load. In many cases, 
bearing strength is either over- or under-estimated, resulting in road failure or expensive over-
engineering. 

To avoid that, forest road engineers must be able to quickly determine aggregate bearing strength 
by looking at its physical properties. The bearing strength is represented by California Bearing Ratio 
(or CBR) values. With that data they can make informed decisions about aggregate suitability for road 
construction. 
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Using ArcView 3.2a, monthly severity rating grids were analysed both nationally and provincially to 
gain an appreciation of severity ratings throughout New Zealand. Data from 783 nationwide rural 
fires, from July 1995 to June 2005, was then imported into ArcView 3.2a for comparison to monthly 
severity ratings. 
 
Linear regressions were performed between monthly severity ratings and rural fire occurrence, areas 
burnt, and fire suppression costs. All three regressions produced significant results but with varied in 
relationship strength. It was concluded that severity ratings are a strong indicator of rural fire 
occurrence with a coefficient of determination of 78%. Very weak correlations were found between 
areas burnt, and fire suppression costs, suggesting additional influences other than severity ratings 
are more important in predicting these elements of rural fire. 
 
These results of this report suggest national resource allocation should be higher in the provinces of 
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This research will be used by industry representatives, timber researchers and developers of new 
timber technology to gain a greater understanding of where to target their efforts to promote new 
building technologies that use wood.  
 
 
BERRY, NICHOLAS (2019) 
INVESTIGATING FACTORS THAT INFLUENCE PROCESSOR PRODUCTIVITY 

In the last decade, there has been a transition from motor-manual processing to mechanised 
processing. This transition occurred rapidly over the past eight years due to increased awareness of 
health and safety, with some 33% mechanisation (ground-based) in 2009, increasing rapidly to 88% 
in 2017. Understanding factors that influence processor productivity is important to better estimate 
contractor rates and production targets.  

A time study was completed on behalf of Hancock Forest Management at five crews in six locations 
within Kinleith forest estate over the summer of 2018/19. Data was collected from detailed video 
footage and STICKS woodflow management system.  

Three factors were compared against processor productivity within this study, those being piece size, 
tree form, and skid size.  

Cycle times analysing processor work tasks demonstrated that the majority of time was spent 
processing stems (59%). An overall utilisation rate of 91% for all crews was estimated; however, this 
only accounted for delays less than ten minutes. The average productivity for these six locations 

ranged between 34.8 m3/hour and 79.1 m3/hour, with average productivity of 62.7 m3/hour. 
Statistically significant differences were identified between locations, suggesting that crew 
productivity cannot be assumed to be uniform.  

A positive relationship could be observed between piece size and productivity for all crews in this 
study, suggesting that a larger piece size will yield a higher average productivity. Tree form 
categorised stems into one of three groups; 0 (Good), 1 (Poor) and 2 (Bad). A stem in category 1 took 
54% longer and a stem in category 2 took 84% longer to process than a ‘good’ stem (0). A negative 
trend between tree form and productivity was observed. Larger skid size reduced the average delay 
per stem while also increasing the productivity of the processor, but with only 6 skids this result is 
not statistically significant.  

 
 
BERKETT, HAMISH (2010) 
BIOMASS DRYING TRIAL OF THE DRYING RATES OF ROUNDWOOD IN THE DUNEDIN AND CANTERBURY REGIONS: A 
COMPARISON OF SUMMER AND WINTER DRYING R
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Results from the two trials suggested that there was:  

• No benefit in covering stacks in summer time  
• Increased drying rate with splitting 
• Significantly more difficulty drying in winter than summer 

 
Conclusions from this research included: 

• 
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in the 1990’s planting boom nearing maturity. There was no signals of an increasing level of log vessel 
supply to New Zealand in the near future. Consequently, competition to attain contracts for the use 
of log vessels is anticipated to grow.  

Palm Kernel Expeller, Aluminium Oxide and Phosphates commodities were found to have an average 
market share of 59.5% of New Zealand’s log vessel supply over the observed period. Consequently it 
is recommended to develop relationships with companies that import these commodities into New 
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The main finding from this report is that a significant difference was found between treatments, this 
was expressed by differences in fatness and height. 
 
 
BROWN, JESSICA (2012) 
GROWING COVERAGE: THE COST OF MEETING EMISSIONS OBLIGATIONS USING RADIATA PINE PLANTATION FORESTRY 
IN NEW ZEALAND 
 
Under the New Zealand Emissions Trading Scheme, businesses emitting greenhouse gases must 
surrender carbon credits of equal quantity to their emissions.  These can be sourced through markets 
or intermediaries, or they can the government at a currently fixed cost of $25/tCO$e.  For future 
emitting projects, the resulting variable carbon price is undesirable.  

A spreadsheet based estate model was developed to assess the cost competitiveness of using Pinus 
radiata plantation forest establishment to cover the emissions of a business producing a total of 
1.5MtCO$e over 30 years.   

Emissions can be covered by planting between 2,128 and 4,993 hectares on an average site, 
depending on the timing of establishment, whether a normal forest was developed and whether only 
the “safe” carbon was utilised.  Estate scenarios that reached a steady state required less area to 
cover total emissions but this significantly reduced NPV compared with planting the entire area and 
harvesting 30 years later.  Increasing the area planted increased NPV but also increased capital and 
annual overhead costs.  
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is needed to determine if the use of an unbiased edge plot method, such as mirage plots, would also 
result in significant differences from current practice. 
 
 
BURGESS, JACK H (2015) 
GENETIC PARAMETER ESTIMATES FOR GROWTH TRAITS OF EUCALYPTUS BOSISTOANA – ASSESSMENT OF TWO 
PROGENY TRIALS IN MARLBOROUGH, NEW ZEALAND 
 
This paper presents a follow up study to that was already completed by Luis et al. (2011). Luis et al 
(2011) investigated the survival of E. bosistoana half-sib families within two progeny trials in 
Marlborough, New Zealand. The study investigated genetic growth parameters of the same two 
progeny trials. Trees at Craven (progeny trial) were statistically taller and larger in diameter than 
Lawson (other progeny trial), which is likely to be a result of thinning occurring one year earlier at 
the Craven and Lawson North sites than at the Lawson East site.  



 

BForSc Dissertation Abstracts   12 

of New Zealand, and how drought conditions were affected; either by occurrence and duration, 
within and between these regions within the past 40 years. 
 
One climatology indicator, Potential Evapotranspiration Deficit (PED), was used as a predictor of 
drought, and three fire weather indices (Buildup Index (BUI), Drought Code (DC) and the Duff 
Moisture Code (DMC)) were used as fire weather measures. 
 
The first factor that was measured was the predictability of the fire weather indices, which are used 
by forest companies around New Zealand as a predictor of fire. It was found that BUI was the most 
strongly correlated Fire Weather Index (FWI) with PED. This meant the BUI was the best predictor of 
drought in the three regions considered. 
 
When considering drought magnitude, it was found that BUI and PED indices for Kaikoura 
significantly increased during time. The weather variables temperature, rainfall and relative humidity 
were then analysed for trends. 
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Mean stem slenderness and mean wood stiffness values were calculated by block, weed control 
treatment, and clone. Weed control treatments had a significant impact upon mean wood stiffness 
in comparison to the control treatment (0.03 m



 

BForSc Dissertation Abstracts   14 

weather is impractical, but gives no indication of the likely nature or accuracy of such a factor. 
Measurements were taken in full sun and full cloud under a range of stocking, fertiliser and herbicide 
treatments to test: i) the effect of these treatments on LAI; ii) the nature and accuracy of the 
relationship between measurements taken in full sun and full cloud; iii) the effect of treatment on 
the accuracy of this relationship. High stocking and herbicide use caused a significant increase in LAI. 
There was a clear reduction in standard deviation of LAI at high stocking and with herbicide use, both 
of which had more uniform canopy. A linear relationship between sunny and cloudy LAI with an R-
squared of 0.68 was found. The relationship was significant and showed little bias. Changes in 
stocking; time of measurement; location of measurement; fertiliser use and herbicide use had no 
statistical effect on the relationship. The data had some statistical outliers which reduced the 
accuracy of the relationship, but these outliers were not excluded from analysis. Further research 
should be done in mature forest to derive a more accurate relationship since it has been shown that 
treatment had no effect on the ability to adjust LAI measurements taken in full sun. 
 
 
CHEN, ANSEN (2019) 
WHAT ARE THE FACTORS THAT AFFECT LOG PORT CAPACITY IN NEW ZEALAND PORTS? (A CASE STUDY AT THE PORT 
OF TAURANGA) 

61% of New Zealand’s total harvest was exported as logs in 2018, highlighting the economic 
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COLES, REBECCA (2008)  
THE INITIAL STAGES OF NATIVE FOREST REGENERATION UNDER MATURE SERAL KUNZEA ERICOIDES STANDS 
 
The aim of this study is to assess the initial stages of woody forest regeneration under mature seral 
Kunzea ericoides stands. Environmental elements such as aspect, slope, and distance from the gully 
centres were assessed to determine their influence on regeneration. This study was undertaken in 
Tiromoana Bush, Kate Valley, North Canterbury. Data for this study was collected from five gully 
systems, all dominated by Kunzea ericoides canopy cover. The entire area has an extensive history of 
stock grazing (sheep and cattle), which was removed in 2005, but some native forest remnants have 
persisted. Tiromoana Bush is now under active conservation management. 
 
Regeneration within the gully systems were sampled with linear transects. 2x2 metre plots were 
established at 15 metre intervals along each transect, with multiple transects used to sample each 
gully system. Mahoe was found to be the dominant seedling across all plots sampled, and there was 
no evidence of kanuka regeneration. There was no association between canopy cover abundance 
and seedling density (R$=0.001). Neither aspect or slope were considered key drivers of seedling 
distribution in this situation. Distance up the slope from the gully centre significantly influenced total 
seedling density for seedlings >20cm (P=0.001). 
 
It is evident that regeneration is occurring under the seral Kunzea ericoides stands at Tiromoana Bush. 
Seedling abundance has been restricted by grazing in the past, and is now influenced by the distance 
from the gully centre. Environmental factors other than aspect or slope are likely to be playing a key 
role in variation between gullies at Tiromoana Bush. Successional processes are evident within 
Tiromoana Bush, and it is likely that the forest cover will continue to increase with time. Regeneration 
at Tiromoana Bush is likely to be representative of other native remnants scattered throughout the 
New Zealand landscape. 
 
 
COLES, SHAUN (2019) 
AN INVESTIGATION OF PRE HARVEST INVENTORY METHODOLOGY AT VARYING INTENSITIES CONDUCTED IN OMIHI 
FOREST, CANTERBURY, NEW ZEALAND 

New Zealand forestry has used current pre-harvest inventory (PHI) procedures for a very long time. 
With developing technology, such as LiDAR, management of forest estates should become more site-
specific, hence the implementation of precision forestry (Dash, et al., 2016). Precision forestry 
requires higher spatial precision in estimates of productivity indices such as 300 index and site index. 
Both indices rely heavily on estimates of mean top height (MTH) at age 20 for a stand of Pinus radiata 
(D.Don).  

Mason (2019) investigated the effects on estimates of MTH of fitting the height- diameter (H-D) 
relationship at a plot-level compared to the current standard, at stand- level. Stand-level fittings of 
the H-D relationships artificially reduced MTH standard deviations and violated the assumption of 
independent sampling units, when compared to plot-level fittings of H-D relationships.  

The study reported here compared a range of height numbers measured (3, 6, 9, 12, and all) per plot, 
in order to fit H-D relationships at both a stand-level and plot-level, at a range of plot sizes (0.04, 
0.06, 0.08, and 0.1 ha). Relevant costs (measured in time) associated with each different plot size and 
number of heights were balanced against increases in accuracy (compared with estimates obtained 
when all heights were measured) for those variables involving heights, and precision for all four key 
variables; stocking (N), basal area (G), volume, and MTH with increasing plot size and/or numbers of 
heights measured per plot.  
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Plot size did not significantly affect standard deviations of estimations of volume or MTH. However, 
increases in height measurements/plot did not add unjustifiably large costs, and mean absolute value 
of errors of MTH estimation was markedly reduced by measuring more than three height trees per 
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These results demonstrate that a thorough implementation of the WSMP (indicated by tertiary 
accreditation of the Olsen logging gangs surveyed) does encourage and motivate harvesting workers 
to become more health and safety conscious. 
 
 
COULMANN, MALTE (2007)  
VALIDATION AND REVISION OF CANSPBL_HILLS GROWTH AND YIELD MODEL 
 
CanSPBL_HILLS is an empirical growth and yield model for the Selwyn Plantation Board Ltd (SPBL) 
foothill estate. Indications were that the model was not performing to a satisfactory standard, 
especially at low altitudes. 
 
A new dataset was compiled containing measurement intervals from almost all permanent sample 
plots in SPBL foothill forests. It consisted of 2148 entries from 99 compartments and 603 plots. 
 
Catastrophic morality was removed from the dataset using a mortality severity index (Pinjuv 2006). 
Validation of CanSPBL_HILLS was conducted using residual analysis. Applied Regression including 
Computing and graphics (ARC) software was used. The analysis found that the stand variables basal 
area, mean top height and stocking were all being under predicted, especially at low altitudes. In 
addition it was found that the basal area model did not have an upper asymptote and predicted 
negative growth at ages over 30 years. As a result the models needed to be revised. 
 
A new set of equations (CanSPBL_HILLS1.2) were created. The mortality severity index was replaced 
with an arbitrary cut-off for catastrophic mortality which was set at 15 stems per hectare per year. 
The model for basal area was a Polymorphic Schumacher III equation with an adjustment to the 
asymptotic parameter to include altitude in the form of a scaled power transformation. Parameters 
for the mean top height model were simply recalibrated using the new dataset; the equation 
remained the same as in CanSPBL_HILLs. The same was planned for the stocking model but it was 
found that altitude was not a significant predictor. Therefore altitude was removed from the 
asymptotic parameter of the equation. 
 
CanSPBL_HILLS1.2 showed improved residual distributions and variation compared to 
CanSPBL_HILLS. It is important that these models only be applied within the range of the data used 
to build them. 
 
 
CRAIG, GEORGIA (2019) 
LOG RESIDUES FROM STORAGE STACKS AND THE POSSIBLE EFFECT ON AIR QUALITY: A CASE STUDY AT THE PORT OF 
TAURANGA 

Air quality has been a concern of the Mt. Maunganui Industrial Area mainly due to dust emissions. 
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sweepers and scrapers removed 91% of fine residue from bark-on rows and 84% of fine residue from 
debarked rows. Debarked rows post cleaning on average had half the residue (19 g/ m$) of bark-on 
rows (40 g/ m$). This residue remaining in exposed rows could potentially become airborne fugitive 
or nuisance dust.  

From the four samples tested, the particle size range analysis indicated that 1.3% of the samples 
were under PM10, and 13.7% was <60 μm which is the fraction which can become airborne for 
prolonged periods of time. Additionally, on average 72% of the dry weight was inorganic particulate 
matter.  

Some considerations for improving dust management and suppression include reducing time periods 
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CURRY, MATHEW (2018) 
FACTORS INFLUENCING SHELTER IN THE 
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plots were only on average 2% lower than those in unfertilised plots (1.42 vs 1.39 mm). Age was 
found to significantly influence tracheid length, with average tracheid length increasing from 1.10 
mm for the first two rings to 1.62 mm for rings three to four. 
 
Using ring level data, when fertilisation was included in a model with age and site, it was found to be 
insignificant, as was the age by fertilisation interaction. A correlation matrix assessing the correlation 
of stand variables with tracheid length at the ring level found that height was the main determinant 
of tracheid length. Ring width was tested in conjunction with site, age and height and found to be 
only marginally significant (P<005), while taper and stem diameter were found to be insignificant 
when included in a model with site age and height. 
 
Using site level data, a forward stepping procedure selected annual average air temperature, tree 
height, soil exchangeable potassium and soil carbon to nitrogen ratio as significant variables in the 
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unmanned aerial vehicles (UAV) were used by 83% of companies. UAVs were also used to acquire 
multispectral imagery.  
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Stocking, weed control and stem height were the most significant factors investigated (at 95% 
confidence interval). There was a positive linear relationship with sonic velocity and increasing 
stocking rate and disk height, suggesting corewood microfibril angle improved with increased 
stockin
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Zealand forests has increased, and information on returns may also encourage new investment. This 
study calculates a single-period rate of return (IRR) on existing forest investment in New Zealand 
using date from financial statements. The rate of return is calculated as the sum of the productive 
return (net cash return on assets) and the change in asset value. Results show the high variability of 
financial performance in companies included in this study, ranging from -1% to 14.9%. Returns may 
be affected by forest age class structure, forest productivity, exchange rate, log prices, forest 
management and company strategies. 

Two methods to calculate productive return were examined. The cashflow statement method is 
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Tauranga displayed the fastest historic gross load rate (JASm#/hour) yet the slowest productive cycle 
time. Gross load rate is influenced by delays, volume per cycle, and productive cycle time. The 
difference in productive time and gross load rate could therefore be assumed to be from increased 
volume per cycle and/or reduced delays in Tauranga.  
 
Exporters are fined for loading slower than scheduled. This cost is greater when shipping rates are 
high as fines are based on shipping rates. A 5% increase in loading efficiency can save the exporter 
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plot contained 66 trees, and there could be possible issues with the velocity data. These are discussed 
in more depth in the report.  
 
 
FERGUSON, GEORGE (2014) 
CALCULATING THE POTENTIAL INCREASE IN PINUS RADIATA STEM VALUE THROUGH SELECTION FOR HIGHER STIFFNESS 
 
New Zealand grown Pinus radiata is limited in its application for structural purposes by its stiffness 
deficiencies. This dissertation aims to estimate potential improvements in stem value through 
selection for improved stiffness. A new method to model and value volumes of structural wood 
grades within a stem was used to calculate these value improvements. Data for each stem from a 
stand in Kaingaroa Forest bred for improved wood quality was used to perform this analysis. This 
data was from a stand bred for improved wood quality and included information on the stiffness, 
density and width of each growth ring for each stem. The data was in the form of cores. Height and 







 

BForSc Dissertation Abstracts   30 



 

BForSc Dissertation Abstracts   31 

reduced height variability over non-clones. DBH and basal area variability was also reduced but the 
difference was only statistically significant versus open-pollinated seedlots. Comparing seedlots 
individually there was large variation in performance and variability within material types, with 
clones showing some superiority and non-clones inconsistent improvements.   
 
The LIDAR tree height model for whole seedlot
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as the response variable in regression analysis to test their correlation against landing size and a 
range of other predictor variables. 
 
A very strong, linear relationship between processing delays per m# and actual landing size was 
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Stiffness estimates from TreeTap were strongly correlated with Hitman estimates, but were about 
30% higher on average.  The relationship between stiffness estimates from these tools changed with 
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minutes. This study suggests that a 9 to 10 hour work day would be considered acceptable working 
hours for all job categories except trucking. Those in Trucking suggested that a long 11 to 12 hour 
work day would be acceptable. 
 
Discussion: The results of this study are consistent with previous workforce surveys. These results 
provide an insight into current work patterns and further supports the suggestion that working hours 
have been increasing over time. The interactions of these differences have allowed the working hour 
patterns to be further explored. Finally a suggestion of acceptable working hours has been made; 
this suggestion is consistent with the ILO Decent Working Hour’s concept and the expected industry 
aims. 
 
 
MCC
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MCQUILLAN, SHANE (2013) 
ABOVE AND BELOW GROUND ASSESSMENT OF PINUS RADIATA 
 
A comparison of above ground forest metrics with below ground soil CO$ respiration was carried out 
in an attempt to reveal if any correlations exist. Above ground measurements of 2720 clonally 
propagated trees were taken assessing the silvicultural treatments of stocking, herbicide and 
fertiliser. These were compared to 480 below ground soil CO$ respiration measurements. Using 
measurements of mean height, mean dbh and basal area the data was analysed and returned 
significant results for mean dbh and the interactions of herbicide and clones, and stocking and 
herbicide. Mean height returned a significant result for the interaction of stocking and herbicide. 
Below ground measurements showed an interaction between ripping and stocking; however these 
results were not ratified by the above ground results. Overall the results were encouraging and 
should aid in future experiments that seek to understand what effect above ground treatments have 
on below ground CO$ activity. 
 

 
MA, YUHUI (DAVID) (2019) 
THE ECONOMIC VALUE OF EUCALYPTUS BOSISTOANA FOR VENEER PEELING WITH NATURALLY DURABLE POSTS AS A BY-
PRODUCT 

Eucalyptus bosistoana 
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forest, in the Marlborough Sounds. The plots included three treatments comprising (1) a closed 
canopy control, (2) a small gap with trees within a 2.3 m radius felled, and (3) a large gap with trees 
within a 5.6 m radius felled. The gaps were established in 2014, allowing six years for species to 
regenerate before they were measured.  

The effect of treatment and gap ratio on native species importance value was found to be highly 
significant (p<0.01). Whereas only the effect of gap ratio, and not treatment, was found to be 
significant on native species richness (p<0.05). Native species importance value was found to be 
significantly different between the small gap and the control, and the large gap and the control. 
However, there was no significant difference between the small and large gap treatments. The 
composition of understorey species was also found to be significantly different between treatments 
(p<0.05).  

The growth and abundance of regenerating understorey species was strongly influenced by the 
creation of canopy gaps. Gap creation also caused an increase in species richness; however, this 
effect was not as strong as the effect on growth and abundance. The presence of gaps was found to 
be more important than the size of the individual gap as there were only minor differences in 
understorey regeneration between small and large canopy gaps. This suggests that artificial canopy 
gap creation can be used to facilitate native regeneration beneath a mature pine canopy.  

There was a distinct lack of later successional species in the forest understorey. This is likely due to 
both a lack of nearby mature forest to act as a seed source and effective seed dispersal mechanisms. 
Enrichment planting is likely to be necessary in many restorations to bring later successional species 
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stem and log velocities and whether there were differences between (a) LTAU and TPF forest and (b) 
2)* and 3
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would be no cost or revenue resulting from bark disposal. However, if a price, or a revenue, of $20/m# 

was imposed for disposal, then a 37% change in the average debarking cost would be expected.  

When compared to the true cost of methyl bromide fumigation at Marsden Point, which was 
calculated at $5.25/JAS m# (in June 2017 dollars), debarking appears to be an economically 
favourable method for meeting phytosanitary requirements.  

 
MOOYMAN, JOSHUA (2011) 
ANALYSIS OF THE EFFECTS OF SHORT TUSSOCK PATTERNING ON PASTORAL PRODUCTIVITY, MACKENZIE BASIN, NEW 
ZEALAND 
 
Pastoral productivity in the Mackenzie Basin has been declining for a number of years (Ledgard 2001; 
Sage et al.
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taken back to the School of Forestry where they were cut up and measured for stiffness, density, MC, 
shrinkage, and growth strain.  

There is evidence of a linear correlation between the velocity data  of the thick and thin discs, and 
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weak nature of the relationships, no attempt was made to model needle retention or tree 
transparency. The tree transparency measurement methods were found to be subjective and hard 
to measure in overcast conditions. Also the two readings produced very similar results, which did not 
fully counter the effect of suppression created by high stocking. Unless a less subjective way (not 
using an assessor) can be found to measure tree transparency, it is recommended that this 
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PERRY, CHRISTOPHER (2013) 
ECONOMIC ANALYSIS OF A TARGET DIAMETER HARVESTING SYSTEM IN RADIATA PINE 
 
Target diameter harvesting (TDH) is a forest management system in which all stems above a set 
minimum diameter are harvested on a periodic basis. There is evidence in the literature that TDH can 
achieve a rate of return on a similar scale to a clearfelling regime, with added benefits of regular cash 
flow from partial harvests, and preservation of non-timber values. 
 
Economic analysis was carried out on 12 years of TDH using permanent sample plot (PSP) data from 
Woodside Forest, a 30ha plantation of radiata pine (Pinus radiata). The Woodside Forest 
management regime has a target diameter of 60cm, and a harvest cycle of two years. Economic 
analysis considered the option to partial harvest or clearfell every two years, and compared the 
outcome of each option in terms of land expectation value (LEV). Comparisons are made between 
regimes with different numbers of partial harvests, assessing the effect of TDH on stand LEV. 
 
Results show that in three of four applicable stands, LEV reached a maximum at ages 30 – 32, (near 
the time when partial harvesting commenced), and reduced slowly with increased numbers of partial 
harvests. This shows there is a small opportunity cost associated with choosing TDH over a clearfell 
system. The effect of revenue from early partial harvesting operations on LEV was small as the 
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It is obvious that pre-sowing cultivation effects the establishment and growth of native woody plants 
from seed. Results suggest that under the conditions at Tiromoana Bush (strong summer soil 
moisture deficits), a cultivation method that turns over and exposes a large amount of bare soil is 
required for direct seeding to be successful. However, given the small data set further research is 
required to fully validate the results. 
 
RAMLOSE, ROBBIE A. (2012) 
EFFECTS OF DIAMMONIUM PHOSPHAGE AND CALCIUM MAGNESIUM FERTILISATION ON PINUS RADIATA TRIALS IN 
SOUTHERN KAINGAROA 
 
This paper presents results from four fertiliser trials established in 2005 on pumice sites in Southern 
Kaingaroa to examine effects of fertilisation at various times after planting. Significant responses to 
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of 35 days the winch-assist was not used at all. The study highlighted three main factors that 
influenced the utilisation rate of the winch-assist. These factors were derived from Utilisation Rate 
1. The main factors found to influence Utilisation Rate 1 of the winch-assist were:  

• Frequency the winch-assist wasn’t used.  
• Area felled/day. 
•  Delays  

-  Non-operational winch moves  
-  Machine Idle  

 
 
ROCCA, DANIEL (2011) 
FACTORS AFFECTING MERCHANTABLE VOLUME LEFT ON SITE 
 
This dissertation assessed how much merchantable material is left in Ernslaw One Limited estate in 
the Gisborne region and which factors affect it. Froest assessed were Mangatu, Tokomaru and 
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It was found that all the performance indicators were significantly different across week in study 
period. However, these indicators all had a significant relationship with piece size and are thought to 
be a reflection of the increasing piece size across the study period. Night shift was found to be more 
productive than day shift, however there was no different in piece size to explain this. The night shift 
was found to be more productive given larger piece sizes and this is thought to drive the difference 
in overall production across the day and night shifts. 
 
 
SAATHOF, DAVID A. (2014)  
AN INVESTIGATION OF THE MEASUREMENT ACCURACY AND PRODUCTIVITY OF A WARATAH HTH 625C PROCESSOR 
HEAD 
 
Log processor heads have become increasingly used in New Zealand (NZ) forest harvesting operations 
to increase productivity and improve worker safety. Information regarding the measurement 
accuracy and productivity of new model processor heads is limited. As a result, log quality control 
(QC) is carried out on logs that have been merchandised by a processor head. This task can have a 
high risk for injury from man-machine interaction. A trend between studies was that older model 
Waratah’s did not have sufficient measurement accuracy to alleviate the requirement for log QC. In 
this study, a Waratah HTH 625c processor head operating in NZ was analysed for measurement 
accuracy and productivity. 
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height significantly influenced velocity for E. nitens. Species had a significant influence on velocity 
with E. nitens producing wood with velocities that were significantly higher than those of radiata 
pine.     
 
The Fakopp USV tool was relatively impractical for field measurements of young trees. It was difficult 
to maintain consistent probe angle, depth, and distance between probes, and the presence of 
branches reduced the accuracy of the measurements. In addition, it was difficult to obtain accurate 
measurements of very small trees.  
 
 
SLUI, BENJAMIN T. (2014)  
THE EFFECT OF PLOT CO-REGISTRATION ERROR ON THE STRENGTH OF REGRESSION BETWEEN LIDAR CANOPY METRICS 
AND TOTAL STANDING VOLUME IN A PINUS RADIATA FOREST  
 
Background: The objective of this study was to verify the effect that plot locational errors, termed 
plot co-registration errors, have on the strength of regression between LiDAR canopy metrics and 
the measured total standing volume (TSV) of plots in a Pinus radiata forest. 
 
Methods: A 737 hectare plantation of mature Pinus radiata located in Northern Hawkes Bay was 
selected for the study. This forest had been measured in a pre-harvest inventory and had aerial LiDAR 
assessment. The location of plots was verified using a survey-grade GPS. Least square linear 
regression models were developed to predict TSV from LiDAR canopy metrics for a sample of 204 
plots. The regression strength, accuracy and bias was compared for models developed using either 
the actual (verified) or the incorrect (intended) locations for these plots. The change to the LiDAR 
canopy metrics after the plot co-registration errors was also established.  
 
Results: The plot co-registration error in the sample ranged from 0.7 m to 70.3 m, with an average 
linear spatial error of 10.6 m. The plot co-registration errors substantially reduced the strength of 
regression between LiDAR canopy metrics and TSV, as the model developed from the actual plot 
locations had an R2 of 44%, while the model developed from the incorrect plot locations had R2 of 
19%. The greatest reductions in model strength occurred when there was less than a 60% overlap 
between the plots defined by correct and incorrect locations. Higher plot co-registration errors also 
caused significant changes to the height and density LiDAR canopy metrics that were used in the 
regression models. The lower percentile elevation LiDAR metrics were more sensitive to plot co-
registration errors, compared to higher percentile metrics. 
 
Conclusion: Plot co-registration errors have a significant effect on the strength of regressions formed 
between TSV and LiDAR canopy metrics. This indicates that accurate measurements of plot locations 
are necessary to fully utilise LiDAR for inventory purposes in forests of Pinus radiata.  
 
 
SMITH, AARON (2008)  
PREDICTING CANOPY COVER IN NEW ZEALAND GROWN DOUGLAS-FIR 
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Managers should focus on reducing roading density through careful road placement and focusing on 
breaking the connectivity between sediment generated from earthworks and streams. Further study 
that focuses on quantifying the rate that sediment is delivered to ephemeral streams gets 
transported to perennial streams would show how significant the breakthroughs to ephemeral 
streams are to total sediment yields from harvested catchments.  

 
SWART, LANA J. (2011)  
A STUDY INTO THE ADDED VALUE OF PRUNING FOR FORESTS ON THE FOOTHILLS AND SANDY PLAINS IN CANTERBURY 
 
This dissertation aims to provide support for regime decision making in Selwyn Plantation Board 
Limited (SPBL) forests in Canterbury. PF Olsen currently manage these forests and want an economic 
analysis of three regimes; pruned, partial pruned and structural for two forests; Coalgate and Bottle 
Lake. These forests represent the different land forms that the SPBL estate covers. Both forests had 
site and 300 index values calculated and based on these values were separated into low, medium 
and high sites. 
 
The literature review led to the hypothesis that a partial pruned regime would be the most profitable 
regime on low density sites where production of structural timber may be impeded. 
 
A structural regime returned the highest NPV for every site and forest combination assessed. The 
partial pruned regime was next best and then the pruned regime. A sensitivity analysis revealed 
discount rate to be the most influential factor on NPV. The least influential factors on NPV were 
overhead costs, post and pole log prices and domestic pulp and industrial log prices. 
 
Sensitivity analysis was conducted using the highest and lowest three year differential between 
domestic and export prices. At both the high and low differential, structural regimes returned the 
highest NPV of any regime for every site and forest. A reduction in acoustic velocity, to the lowest 
record for each forest, had no change in order of regime with maximum NPV. 
 
Breakeven analysis, performed on pruned log price, found that on average pruned price needed to 
increase by 39% to make a partial pruned regime viable and 52% to make a pruned regime break 
even with the structural regime. 
 
This analysis indicates a structural regime should be used for every site, regime and forest 
combination tested. 
 
 
TAMBLYN, NICHOLAS (2020) 
USING AN ELECTRIC RESISTANCE TOMOGRAPH TO DETECT HEARTWOOD IN EUCALYPTUS GLOBOIDEA 

The focus of this dissertation was to determine whether or not using electrical resistivity tomography 
(ERT) was a viable option to replace destructive methods for measuring heartwood in Eucalyptus 
globoidea. The results from this analysis will be applicable to breeding trials conducted by the New 
Zealand Dryland Forests Initiative (NZDFI) relating to heartwood.  

A few selected trees in two of the NZDFI breeding trails were felled and cross-sections were taken 
and stained to measure actual heartwood area to compare with estimated heartwood area from ERT 
scans taken before felling. Average heartwood area residuals were calculated to detect precision and 
bias in the results.  
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Previous tests of ERT have shown promise, with heartwood area of other species accurately predicted 
(R$
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TANSEY, JOSHUA T.E. (2014)  
THE EFFECTS OF CLUMPED LOG DISTRIBUTION ON LINE INTERSECT SAMPLING 
 
Line intersect sampling (LIS) is a method used for quantifying post-harvest waste. It is often used by 
forest managers to quantify merchantable volume remaining on the cutover so that compensation 
may be exacted under stumpage contracts. 
 
The theory has been extensively studied and will produce an accurate measure of harvest waste given 
the basic theoretical assumptions that: all logs are cylindrical, occur horizontally, are randomly 
orientated and randomly distrivuted. When these assumptions are violated, the method is not 
biased, although precision decreases substantially. 
 
A computer simulation was completed to determine whether or not the LIS method is appropriate, 
given a clumped distribution of logs produced by processing at central sites in cutover before using 
a forwarder to extract to the landing. The software ArcGIS with the application ModelBuilder was 
used to produce the LIS Model for running LIS assessments. 
 
It was determined through simulation that the conventional LIS method is not appropriate given 
these harvesting methods, as a level of bias was found in sampling determining that the LIS method 
underestimated true volume. T-tests confirmed the significance of this bias. 
 
LIS volume estimates were not precise, with the range of estimates ranging from 0 m#/ha to double 
the true volume. An increase in sampling length by a third was found to increase precision by only a 
small amount. Therefore, it was determined that increased sampling is not worthwhile as the costs 
associated with it do not justify the small increase in precision.  
 
 
TINNELLY, BLAIR (2011) 
GEOGRID IN FOREST ROADS 
 
Geogrid is a well known product, is readily available and used extensively in civil engineering 
applications including stabilizing slopes and soil erosion. In forestry, it can be installed over a forest 
road subgrade to provide additional strength and stability for the overlying aggregate. While it has 
been used in forest roading applications in various countries and under different conditions, little 
literature is available to help the forest industry understand the expected performance and potential 
benefits of geogrid. Ten trials were set up in four different regions throughout New Zealand to 
compare new roads built with and without geogrid to understand potential improvement, compare 
different aggregate thickness layers and provide a cost benefit analysis of installing geogrid. 
 
The trials were trafficked during the winter period and were measured for strength, road shape 
deformation and common road defects. Results show there was no significant difference when a 
road was reinforced with geogrid (p-value, 0.4258). The cost benefit analysis found geogrid was 
economically viable when aggregate cost was high ($50-$60/m#) and a large aggregate depth was 
required (over 300mm). The lack of traffic over all trials was a limiting factor, as was the maintenance 
which some results received during the winter. Construction of the trials limited the confidence of 
the treatment with a reduced depth of aggregate. 
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It was estimated that approximately 6.9 million m# of CCA treated wood is currently present in the 
agricultural and horticultural industries using the use per hectare method. This presents a significant 
disposal liability, with policy and a country-wide disposal strategy potentially required. Annually, 
based on sector expansions and replacement rates, ~290,000 m# per year is used. The manufacturers’ 
method estimated a range of ~270,000 m# to ~310,000 m# per year based on information from two 
independent CCA organisations. Lastly, the resource use method estimated ~390,000 m# per year 
based on forest grower surveys.  

The market is most likely between approximately ~270,000 m# to ~310,000 m# per year, as the 
resource use estimate presumably overestimates as survey responders indicated that house pile, 
pulp log, saw log and firewood volumes were included. The use per hectare estimate may also be an 
overestimation as non-wood products such as plastic and metal posts were not accounted for 
although experts indicated that these products only represent a small proportion of the market.  

From the NZDFI perspective, the organic sector estimate of ~6,000 m# per year to ~14,000 m# per 
year is relevant. The lower estimate is based on a conservative expansion rate, while the upper 
estimate uses a high expansion rate, indicating the range. Further work regarding the feasibility of 
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however it is widely used for risk mitigation in agricultural products. Currently there remains a large 
amount of unknown information regarding the effectiveness for irradiation of logs, the effective does 
require for sterilisation of the most tolerant forestry pest and public acceptability of irradiation as a 
phytosanitary treatment. These knowledge gaps and an economic assessment must be completed 
before irradiation can be used as a phytosanitary risk mitigation technique for forestry products. 
 
VAN HAANDEL, NICK (2010) 
THE EFFECT OF SILVICULTURE AND GENOTYPE ON SPIRAL GRAIN ANGLE 
 
Spiral grain affects the strength and stability of sawn timber. The purpose of this study was to 
investigate the effect of silviculture and genotype on spiral grain angle in radiata pine. A trial was 
established southwest of Rolleston town ship in 2005. The trial was a multi level split plot design.  
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temperature increased. When the bio-oil flow was reduced by 50%, and the mineral oil unchanged 
at 0%, they ran at very similar temperatures (p-value of 0.48). This demonstrated that the bio-oils 
were able to be made cost competitive against mineral oils whilst not adding any extra wear to the 
chainsaw.  

This study highlights the benefits of bio-oil and the possibilities of its industry application. It 
demonstrates a local example to New Zealand contractors of how bio-oil can be used in operations 
without any added wear or stress on machinery, in addition to its cost saving and environmental 
benefits. This dissertation can also be used as a basis for bio-oil policy within New Zealand forest 
management companies; especially in high risk areas such as waterways or near native remnants.  

 
 
WARREN, EDWARD (2006)  
THE EFFECT OF STOCKING ON STIFFNESS FOR THREE EUCALYPTUS SPECIES IN THE COFFS HARBOUR DISTRICT, NEW 
SOUTH WALES 
 
Studies of ways in which stocking regulates wood stiffness (modulus of elasticity – MOE) for three 
Eucalyptus species (E. dunnii, E. pilularis and E. cloeziana) have never been undertaken. This 
dissertation quantifies the effect of stocking on wood stiffness for these three species, using a 5 year-
old trial established by Forests New South Wales (NSW) in the Coffs Harbour district, NSW. An 
acoustic time-of-flight tool, TreeTap, was used to measure the stiffness on the standing trees. 
 
Four different stocking levels (714, 1000, 1667 and 3333 sph) were examined. Stiffness varied 
significantly (p <0.05) with stocking for E. dunnii (p = 0.0086), mean stiffness 11.3 GPa) and E. pilularis 
(p = 0.0388, mean stiffness 12.5 GPa), but not for E. cloeziana (P = 0.2545, mean stiffness 14.4 GPa). 
However, stiffness varied significantly only between the two lowest stocking levels for E. dunnii and 
E. pilularis (714 sph and 1000 sph): stockings above 1000 sph did not significantly increase tree 
stiffness in any species. These findings have  implications for managers establishing plantations of 
these species. Where stiffness is a high priority then forest managers could reduce establishment 
costs by planting with low stockings (i.e. 1000 sph or less). 
 
High mortality at a young age (from heavy frosting) in 5 of the twelve E. cloeziana plots is the likely 
reason for the lack of significant differences in stiffness between stockings for E. cloeziana. This high 
mortality confounds the ‘true’ plot stocking, affecting tree stiffness and hence the validity of these 
results. 
 
The secondary objective was to investigate the relationship between four growth variables (dbh, 
height, green crown height and tape) and wood stiffness for these three species. Here the main 
finding is that there is a high degree of inter-correlation between growth variables, which confounds 
their effects on tree stiffness. 
 
 
WATSON, LIAM (2013) 
EVALUATING THE EFFECTS OF INITIAL STOCKING, P
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elasticity was assessed in standing trees using the TreeTap stress-
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0.421 – 1.447cm/m for 3.8m logs. The tapers required for larger SED logs are larger and tend not to 
be underestimated using JAS.  

The study highlights the tapers and associated differences of JAS/m#. Knowledge of the causal factors 
of this difference is valuable for exporters in order to adjust prices etc.  

 
WIGNALL, GREER (2006)  
A CLONAL FORESTRY TRIAL LOOKING AT IMPROVING CANKER RESISTANCE WITHIN CUPRESSUS MACROCARPA 
 
A trial aimed at tracking canker resistance in Cupressus macrocarpa (macrocarpa) and C. lusitanica 
(lusitanica) was conducted at the Forest Research Institute, Rotorua, New Zealand. The goal of the 
trial was primarily to improve the breeding population of these cypress species, while keeping a 
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this model under variable temperatures and water potentials, and (ii) determine if priming occurs for 
B. davidii. 
 
Buddleia davidii seeds were collected from Rotorua, New Zealand. Seeds were germinated at 
laboratory under prescribed water potentials using polyethylene glycol 6000 (PEG) solution, and at 
controlled temperatures in growth cabinets. This study assessed the accuracy of the HTT mode to 
predict germination at 21°C under both constant and variable water potentials (0 to -1.0 MPa), as 
well as at alternating temperatures 25/12°C under both constant and variable water potentials (0 to 
-1.0 MPa). An experiment was set up to determine if priming occurred by exposing seed to water 
potentials below the base water potential of -1.8 MPa (-2.1 to -5.0 MPa) for 14 days, and then 
germinating these seed at 0 MPa. The presence of priming would be indicated by germination for 
these treated seeds occurring more rapidly than untreated controls. 
 
The model accurately fitted the germination data at 1°C under constant condition, explaining 96% of 
the variation in germination data. The germination at 21°C under variable water potential was also 
well estimated except for underestimation for the driest treatment. At alternating temperatures 
25/12°C, the model predicted germination reasonably well under constant water potentials, but the 
model appeared to underestimate the germination under variable temperature and variable water 
potentials. Priming of B. davidii was found to occur above -2.64 MPa. 
 
 
YANG, CHEN (2008) 
VARIABILITY OF WOOD QUALITY IN VERY YOUNG UNIMPROVED EUCALYPTUS NITENS 
 
The variation in twenty-five very young unimproved Eucalyptus nitens at 16 months was evaluated 
for wood properties including green density, green stiffness, growth stress and basic wood density 
for different positions up the stem. Correlations between green stiffness before and after debarking, 
growth stress, and basic wood density were estimated. There were statistical differences within and 
between each stem-section. Some bottom stem-section showed good correlations between the 
wood properties. There was no correlation between stiffness and basic density. The variabilities in 
wood properties were large. Thus this scoping study indicates that very early selection for better 
wood quality properties is an achievable and desirable objective. 
 
 
 
 
 
 
 
 
  
  


