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Localities of Enclosure 1-4 
marked with numbers 1-4 on 
map. Map redrawn from 
King et al. (1993). 
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Overview of localities and position of profiles in Enclosure 5-9. Map drawn from 
NZMS 260 Q18 Tongaporutu Edition 1, published by Department of Land and Survey, 
New Zealand. 
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Appendix I 
Calculation of throw on Patangata Island -and Umukaha Fault Zone: the strata at 

Patangata Island can be correlated across Patangata Fault Zone to Tongaporutu Beach 

but not to the southern bank of Tongaporutu River estuary. However, faults exposed 

south of Tongaporutu Beach project east of Tongaporutu River estuary and 

consequently the Tongaporutu River estuary -and Tongaporutu Beach sections belong 

to the same fault block. Patangata Island Fault Zone must therefore have an throw of 

more than the cliff face at the south-east side of the fault zone (10m) but less than the 

distance between the projection of the thick white marker bed exposed at the northern 

end of Tongaporutu Beach section and the same bed exposed at Patangata Island 

(15m) (Bed III in Figure 3.15) (distance between Patangata Island and start 

Tongaporutu Beach 220m, apparent N-S dip 4°). 

Umukaha Fault Zone must have a throw of more than the cliff face (i.e. 10m). 

Between Umukaha Fault Zone and Tongaporutu River estuary, only MSA laterally 

equivalent to the MSA exposed on the southern bank of the estuary is exposed. 

Therefore, the marker beds present on both sides of Umukaha Fault Zone exclude a 

throw of more than the stratigraphic thickness between Deformed Element 1 and the 

marker beds. This stratigraphic interval is exposed along the southern part of 

Tongaporutu River estuary: the stratigraphic thickness from the top of Deformed 

Element 1 to the base of the estuary is approximately 25m. In addition the thickness 

from the base of the exposure at Patangata Island to the marker beds is approximately 

10m. An additional 10-15m must be added due to the throw of Patangata Island Fault 

Zone between Patangata Island and Tongaporutu River estuary section: the maximum 

throw of Umukaha Fault Zone is therefore likely to be between 45-50m. 

Calculation of throw on Omahu Pa Fault: Umukaha Fault Zone juxtaposes 

MSA and Rapanui Deformed-Sub Element whereas Omahu Pa Fault juxtaposes a 

stratigraphically lower soft-sediment deformed (Sandstone Element 2) interval and 

Rapanui Deformed Sub-Element. This suggests a minimum additional throw on 

Omahu Pa Fault equal to the exposed height of the soft-sedimentary deformed block 

at Kawau Pa (additional 10m: total 20-45m throw). 



 

Appendix II 
Appendix II contains sedimentary logs from the detailed study area between 

Tongaporutu River estuary and Waikiekie Stream. The section was logged at different 

scales due to the different outcrop quality at different locations. The scale of the logs 

in this appendix therefore varies, but is indicated on upper right corner of every page. 
 

 
 
 

 

 
 
 
 
 
 
 
Map of detailed study area between 
Tongaporutu River estuary and Waikiekie 
Stream outlet. Numbered sections refer to 
sedimentary logs. Map redrawn from 
King et al. (1993). 
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