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I. Introduction 
A) Purpose: The main purpose of this project is to use GIS tools and methods to test the 

proposed geodynamic theory by Little and others (2005) which suggests that the varying 
uplift rates along the length of the Alpine Fault of New Zealand are due to high local 
rates of precipitation in the central section of the fault resulting in fast uplift rates.  

B) Problem Formulation: 
a. Are high local rates of precipitation (which are directly proportional to the amount 

of erosion) responsible for the anomalous fast uplift rates found in the central section 
of the Alpine Fault of New Zealand? 

b. Do low precipitation values correlate with slow uplift rates and vice versa?  
To answer this question one must: 

i. Represent the graph of Thermochronometric and Fission Track ages plotted 
against the distance along the Alpine fault from the Fiordland coast as data 
points (Batt et al., 1999). 

ii. Calculate an average raster layer out of these data points. 
 iii. Compare this raster layer to a raster of the areas average precipitation. 
 iv. Calculate a final raster between these two raster layers that represents how 

the two types of data overlap. 
       c. Discuss the results of the project and what that means with respect to the proposed 
geodynamic theory. 
 
II. Data Collection 
 

 250m Resolution Digital Elevation Model of New Zealand 
o http://www.geographx.co.nz/downloads.html 

File: nztm250m.asc 
 

 100m Resolution Land Cover of New Zealand 
o http://www.geographx.co.nz/downloads.html 

File: landcover100m.jpg 
 

 Outline of the New Zealand Coast 
o http://koordinates.com/layers/global/oceania/new-zealand/ 

File: nzcoast_nztm.shp 
 

 Average Precipitation of New Zealand from 1971-2000 
o http://www.niwa.co.nz/our-science/climate/our-services/mapping 

File: mean_rain.asc 
(This piece of GIS data was not free and was kindly provided by Dr. Andrew Tait) 
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2) Digitizing Data 
Now that a base map has been created, any digitized or calculated information can 
be projected on a meaningful surface. 
 
This project aims to display the correlation between the precipitation and uplift 
rates. The clipped Average Precipitation raster layer will provide the necessary 
precipitation data. The uplift rates data will come from the Thermochronometric 
and Fission Track Ages Plot displayed in the beginning of the report. This data 
can be represented as digitized points along the Alpine Fault. To plot them 
accurately, the Alpine Fault will also have to be digitized. 
 
i. To digitize any data, a personal geodatabase must first be created. This 

database will hold Feature dataset and can be done by: 
 right clicking on the project folder in ArcCatalog 
 searching under the “New” drop down menu 
 And selecting the “personal geodatabase” option. 

 A feature dataset will hold feature classes and can be created in the geodatabase by: 

 Right clicking on the geodatabase 
 searching under the “New” drop down menu 
 And selecting the “feature dataset” option. 

A feature class will hold the digitized elements and can be created by: 

 By right clicking on the feature dataset 
 searching under the “New” drop down menu 
 And selecting the “feature class” option. 

For this project, three feature classes will be required. A line feature class for the Alpine 
Fault, a polygon feature class to create a polygon around the Alpine fault to which later 
calculated rasters will be clipped to, and 3 point feature classes to digitize the uplift rate 
data point from the Thermochronometric and Fission Track Ages Plot. 

The Thermochronometric and Fission Track Ages Plot contain uplift rate values gathered 
from zircon, muscovite, and biotite grains. Each of these minerals has different closing 
temperatures—the temperature at which no more degenerate isotopes can leave the grain. 
This means that whether an uplift rate is classified as fast or slow depends on what 
mineral the data was gathered. For example, an uplift rate value of 5Ma is considered 
high for a zircon grain but low for a muscovite grain. For this reason, there will be 3 point 
feature classes.  

The point feature classes will require a domain with the following characteristics: 
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IV) Conclusion  

 The results of this project show that low precipitation rates do more or less overlap with 
the slow uplift rates and vice versa. The most prominent degree of correlation is moderate 
correlation; however, the second most prominent degree of correlation is perfect correlation and 
it is significantly more abundant than poor correlation.  
 If the correlation between the two data types is analyzed from the southwest end of the 
fault towards the northeast end, one can notice that in the southern section of the Alpine Fault the 
two types of data have perfect correlation. When the original uplift rate data points are 
superimposed (ex: last map) on the correlation raster, it is apparent that the slow uplift rates lie 
on top of the perfect correlation area. This means that the south section of the fault does have 
slow uplift rates along with low precipitation rates. The central section of the alpine fault is 
characterized mainly by moderate correlation. Fast uplift rate data points lie over this stretch of 
the fault; however, the moderate correlation between the data makes it unclear as to whether the 
area experiences high precipitation rates as it would be expected. Little can be said about the 
results of the northern section of the fault. Heading northeast, the correlation in the northern 
section of the fault switches back and forward from poor to perfect, perfect to poor, and poor to 
moderate. The values of the original uplift rate data points generally increase in the north east 
direction. However, few data points have been gathered for this area and the poor correlation 
areas lie in sections were no uplift rates have been gathered at all. The lack of data could be 
compromising the results. 
 From the results I would conclude that it is possible that high local rates of precipitation 
are responsible for the anomalous fast uplift rates found in the central section. The results from 
the southern section of the fault strike curiosity and the theory should therefore not be 
completely discarded yet. Additional uplift rates need to be gathered and analyzed if this theory 
is ever to be put to rest. Even if the high local rates of precipitation don’t turn out to be the main 
reason responsible for the fast uplift rates, they will most likely at least play a minor role in 
causing the fast uplift rates. 

  

 

 

 


