






Figure 14 Map of rock falls in the Franz Josef and Fox Glacier neves during February and April 2008 (top).
Photo of Douglas Peak rock fall of 18 Feb (bottom). Photograph: Greg King, 19 Feb 2008.



Figure 15 Rockfalls from of Mt Spencer (top) and Halcombe Peak (bottom) at the head of the Franz Josef
Glacier. Photographs: Greg King, 9 Apr 2008 (top) and 24 Apr 2008 (bottom).
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Figure 16 Air temperature data, adjusted to an altitude of 2500 m -see text, from hourly mean temperature
recordings made at the Mount Cook Village together with daily rainfall (mm Mount Cook station
18125). The data covers the period mid-February to April 2008, when the Douglas Peak, Spencer
and Mt Halcombe rock falls occurred. Note that the Mount Cook weather station is located 20km
south of the Franz Josef Glacier neve, and can only be used as an indirect proxy for conditions that
may have occurred during the rockfalls (Data supplied by NIWA).
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7.0 DISCUSSION AND CONCLUSIONS 

 
There has been ongoing speculation as to whether or not ice retreat and warm weather and 
a lack of freezing (or freeze thaw) is a causal factor in avalanches from Vampire and other 
peaks. The mean temperature recorded in Mount Cook Village during January 2008 was 
16.1ºC, which was 1.6ºC higher than the January average from 1960-2006 (14.5ºC, std. dev. 
= 1.4ºC), and the warmest January since 1999 (NIWA National Climate Database - 
http://cliflo.niwa.co.nz). Temperatures throughout spring 2007-summer 2008 were very warm 
(Figure 12), and the snow pack retreated so significantly that local residents and climbers 
were saying as early as January that “the mountains were looking like they normally do in 
March”. Recalculation of Mount Cook Village air temperature measurements to the source 
area altitude around 2500 m suggests both the 7 January and 13 January 2008 events on 
Vampire occurred when temperatures had been maintained consistently above freezing 
during the preceding days and nights. Events on Douglas Peak, Mt Spencer and Mt 
Halcombe occurred when recalculated temperature measurements suggest air near the 
source areas may have been above freezing level during the day, but below freezing at night. 
 
As part of this study we looked at the timing of collapses during 2008 cf. modelled air 
temperature and measured rainfall, but have yet to find any consistencies between events.  
The known record of large rock falls and rock avalanches in recent time is listed in Table 2. 
Unfortunately the exact month or season is unknown for many events. There does appear to 
be an absence of rock avalanches during winter. We believe the record of events is too 
small, and potentially too incomplete, to draw any firm conclusions on relationships between 
timing of events and temperature and/or periods of warming. The topic, including rock 
temperature monitoring and permafrost modelling, is part of an ongoing PhD study at 
University of Canterbury by Simon Allen. The key contributing factor that should be 
emphasized is that these events are located in areas of steep topography, in most instances 
where topography is in excess of 49º.  
 
We conclude that: 
 
1. The Vampire rock avalanches of 2003 and 2008 are part of the natural process of 

erosion in the Southern Alps. Slopes on the south face are extremely steep, 
comprised of a relatively weak jointed greywacke rock mass, and therefore prone to 
failure. Uplift and erosion result in stress-release fracturing and dilation of mountain 
rock masses. Over time, effects such as rock mass dilation, joint opening, ice 
wedging, ice thawing, glacier and snow level recession, and the reduction in ice-
binding of rock masses have lowered their resistance to failure. 

 
2. Temperatures were probably above freezing temperatures when the 7 January  

Vampire avalanche occurred, with small quanities of free-flowing water likely to be 
present in the rock failure volume. However, this was not the first time that 
temperatures had exceeded zero degrees during spring and summer 2008, and 
although melting may have been a factor, it is not considered to be a trigger in the 
collapse of the slope. No other trigger, such as earthquake or rainstorm, has been 
identified and it should be considered to be spontaneous.  
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3. The south face of Vampire is still considered to be quite unstable. Collapse of a large 

block from beside the 2008 avalanche source area appears imminent. A pillar below 
the 2003 avalanche source area is also likely to collapse. Both appear to be of 
sufficient volume that they can be expected to form avalanche-like flows that run out 
across Mueller Glacier. While specifically identified for this site, the hazard is not 
necessarily greater than beneath many other, steep, fractured slopes within 
Aoraki/Mount Cook National Park.  

 
4. The recent events on Vampire, Mt Beatrice, Douglas Peak, Mt Spencer and Mt 

Halcombe continue a trend observed during the past decade of frequent bedrock 
failures initiating from the steep slopes near the Main Divide, for which all events 
appear spontaneous with no known trigger recognised. Their destructive paths and 
debris are “very significant” at a local valley scale. 

 
5. While the observed rock avalanches appear to be spontaneous, similar effects will be 

much more widespread throughout the central Southern Alps in the event of 
triggering by a major M7-8 earthquake (Hancox et al. 2002, 2003; Sutherland et al. 
2007) on the Alpine Fault.  
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Table 2 Significant historic rock avalanches and recent, smaller, rock falls in the Aoraki/Mount Cook region.  
Where known, dates are shaded by season: spring (green) summer (yellow), autumn (orange) and winter (blue). 

LOCATION Date 
Max 

Elevation 
(m) 

Toe 
Elevation 

(m) 

Slope 
Aspect 
Source 

Mean 
Slope 

Source 

Runout 
Distance 

(km) 
α º Source lithology 

& structure*3 
Deposit 

Area 
(km2) 

Reference 

Aoraki/Mt Cook 1873   SW    Greywacke   Barff (1873) 

Mt Isobel I c. 1950-55 2180 1435 SE 49º 1.7 23º 0.43 

Mt Isobel II c. 1965 2360 1540 E 59º 1.4 30º 
Fractured 
Greywacke, ss 0.14 

McSaveney (2002) 

Mt Walter-Green 1972   SE    Greywacke, ss  Hancox et al. (1991) 

Mt Vancouver  1974 or 75 3300  E 60º   Greywacke, ss  Hancox et al. (1991) 

Murchison Glacier 25/12/75 *1 1820 1550 NW 43º 1.3 11º Greywacke, partly 
ds 0.43 Whitehouse & 

Griffiths (1983) 

Aoraki/Mt Cook 14/12/91 3763 1040 E 54º 8.5 22º Greywacke, ss 14.1 Hancox et al. (1991), 
McSaveney (2002) 

Mt Fletcher I 2/05/92 

Mt Fletcher II 16/09/92 *2 
2420 1075 SE 56º 3.2 22º Fractured 

greywacke, ss 2.2 McSaveney (1992a,b, 
2002) 

Mt Thomson 22/02/96 2180 1380 E 66º 0.9 42º Fractured semi-
schist, ss 0.13 McSaveney (2002) 

Mt Adams 6/10/99 2130 340 N 57º 2.3 37º Schist, ss at high 
angle to schistosity 1.1 (Hancox et al. 1999, 

2005) 

Vampire 2003 2560 1670 SE 65º 1.9 24º Semi-schist, jcss 0.28 This report 

Mt Beatrice 23/11/04 1720 1280 E 60º 1.2 20º Fractured 
greywacke, tss 0.18 This report 

Vampire 7-13/01/08 2520 1720 SE 73º 1.7 27.5º Semi-schist, jcss 0.30 This report 

Douglas Peak 18/02/08 3010 2540 NW 58º 0.46 46º Sandstone, ds 0.02 This report 

Mt Spencer 6-7/04/08 2720 2340 NW 49º 0.56 34º Greywacke, ds 0.04 This report 

Mt Halcombe 24/04/08 2650 2510 E 52º 0.14 35º Semi-schist, ss 0.02 This report 
 
α = Angle of reach from avalanche initiation to the toe of the deposit (Farhböschung). 
*1 This event was storm triggered. 
*2 At the time of avalanche the lake below the peak was frozen, so temperatures at the source were still below freezing. 
*3 Type of collapse: ss=scarp slope; jcss= joint controlled scarp slope; tss= toppled scarp slope; ds=dip slope. 
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