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Executive Summary

Glaciers of New 7-ealandprovide enhanced responses to the changing climate, which a¡e recorded by

annual aerial surveys. These surveys measure the altitudes of end-of-summer-glacier snowlines of 50

selected index glaciers, which a¡e used as a surrogate for annual glacier mass-balance. The survey has

been made in most years since 1977 , butt rarely do conditions permit all of the index glaciers to be

surveyed each year. The surveys are carried out by hand-held oblique photography taken from a light

aircraft, where the position of the glacier snowline is recorded from a similar viewpoint each year.

The glaciers have shown a trend towa¡ds positive mass-balances for most of the 21-year monitoring

period, atthough this trend may have reversed in 1998. Nearly all of the index glacier snowline

elevations measured in the 20O4-monitoring program indicate positive mass balances, ie below

average equilibrium line altitudes (ELAs).

The low ELAs across the Southern Alps were a result of more depressions and westerly and south

westerly circulation in the September to December period resulting in higher precipitation rates. Very

strong cold westerlies and south westerlies also prevailed in February.
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Introduction

The results presented in this report continue an annual glacier/climate photographic

monitoring programme begun in 1977, of the position (altitude) of the end-of-surtmer

snowline on 50 selected index glaciers, arranged in transects across the Southern Alps,

(seeFigure 1).

Betwe¿n 1977 and 1985, a New Zealand glacier inventory was undertaken from

Mount Ruapehu in the North Island at 39o 15' S to southern Fiordland at 45" 57' S. A
total of 3144 glaciers were identified for the inventory. In the South Island, average

peak summits range from 1850 m in Fiordland to 3000 m in the central Southern Alps

and descend to 2000 m in the north-central Southern Alps. To the north east, the

Kaikoura ranges reach to over 2700 m, where active rock glaciers have developed

under the dry climate. Three North Island volcanic cones reach close to the permanent

snowline, but only Mount Ruapehu, with a summit at 2752 m, supports glaciers.

Because of the distances involved, these glaciers are not included in the annual

surveys.

New Zealand has a humid maritime climate, with the Southern Alps lying across the

path of the prevailing westerly winds. Mean annual precipitation rises rapidly from

3000 mm along the narow western coastal plains to a maximum of 15,000 nìm or

more in the western part of the Alps close to the Main Divide. From this maximum,

precipitation diminishes exponentially to about 1000mm in the eastern ranges. This

creates steep eastward precipitation gradients and the mean altitudes of the glaciers

closely follow these gradients (Chinn and Whitehouse, 1980).

Glaciers and climate change

Glacier fluctuations are amongst the clea¡est signals of climate change, because

glaciers are highly sensitive indicators of the ea¡th surface energy balance. Glaciers

give distinct signals of past climate change from decades to millennia. Atmospheric

changes are signalled by direct, immediate changes in annual mass balance, which are

f,tltered, smoothed and enhanced before they become apparent at the glacier front.

Glacier snowline altitudes give a direct value for annual glacier health and balance,

whereas the climate signal indicated by glacier frontal positions is severely modified

by glacier response times and dynamics.

1.1
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Figurel Location ofthe 50 index glaciers

1,2 The Equitibrium LineAltihxle (ELÄ)

The winter snowpack normally covers the entire glacier in a wedge shapg with the

greatest snow depths near the highest altitudes, tapering to zero at the lower edge. This

lower margin, or hansient snowline, of the snowpack retreats up-glacier as summer
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melt progresses, until it reaches a maximum altitude for the year at the end of summer

(March - April). Located somewhere near the middle of the glacier, the end-of-

summer snowline indicates an equilibrium line where snowfall exactly equals snow

loss over the past glacial year @gure 2). This line, normally visible as the contrast

between the discoloured concentration of dust on firn and the clean snow of the

previous winter, is the glacier snowline for that year. It is the altitude of this glacier

snowline, defined as the Equilibrium Line Altitude (ELA) by Meier and Post, (1962),

that is measured each year by the current snowline survey. The higher the altitude of

the ELA, the less the amount of snow remaining after summer melt to nourish the

glacier, indicating a negative mass balance. Conversely, a low annual ELA indicates a

large amount of residual snow remaining at the end of summer and a positive mass

balance. It follows that there is a unique position for the ELA across the glacier where

the volume of snow accumulated over the past year exactly balances the total volume

of snow and ice lost during the year. If the ELA were to lie at (or maintain an average

of) this altitude for many years, then there would be no change to the mass or size of

the glacier. This unique semi-permanent position of the snowline for a given glacier

in equilibrium with the climate, is defined as the steady-state Equilibrium Line

Altitude (ELA,¡). A snowline of this altitude will indicate zero change to the balance of
the glacier. To avoid confusion betwe.en the annual and the long-term ELAs, some

authors have also referred to the altitude of the annual glacier snowline as the end-of-

summer snowline or EOSS.

A shift in climate will change the glacier mass balance and shift the altitude of the

annual ELA. Thus the annual snowline position with respect to the long-term average

or steady-state ELfu is used as a surrogate for annual balance changes at each glacier

(Chinn et al. in press; Chinn, 1995). It is the departure of the glacier snowline from the

steady-state ELAo, ie. ELfu - ELA, that is reported here. These ELA departure values

provide a meilsure of mass balance changes.

Glacier snowline suwey 2004
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Basic parameters of a glacier showing the end of summer snowline with area of
accumulatlon (mass gain) abovc ard alea of ablation (mass loss) below the snowllnc.

Glacier studies worldwide have demonstrated that the accumulation a¡ea is about

twice that of the ablation area so that the ELAo lies at an altitude where the ratio of the

accumulation area (AAR) to the total glacier a¡ea has an average value close to 0.6.

For this prograÍìme, initially the steady-state ELfu was crudely estimated using AAR

volues of 0.6 for oach glrcier. As more data has been obtained ove¡ the twenty plrrs

years of the proglam, the ELAo values have been progressively refined for the index

glaciers to reflect the steady state climatic conditions for that particular index glacier.

;

Figure 2
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Field methods

Collection of field data involves flying over the glaciers in a light aircraft to take

oblique photographs of the position of the end-of-summer glacier snowlines. The

snowlines visible on the photographs are sketched on to a map of each glacier and the

resulting accumulation or ablation area¡i are mapped and measured by digitiser. The

'snowline altitude' is then accurately ¡ead from the glacier area-altitude curve.

The survey flights

On the flights, the "navigator" seated beside the pilot, holds a folder of photographs of

each glacier. These photographs are used to closely duplicate the position from where

previous photographs were üaken. Photographs are taken by small and medium format

SLR cameras, and since the 2001 flight, also in digital format. These surveys also

provide the opportunity to record data on selected glacier termini, geomorphic features

and events in addition to the index glaciers. The flights are generally flown between

9,000 ft (2,700 m) and 10,000 ft. (3,000 m). The higher the altitude the more easily the

glacier snowlines can be defined and mapped, but civil aviation regulations do not

permit normal flights to remain above 10,000 ft for prolonged periods.

Significant melt continues throughout February and March, but by April there is a

high probability that the first winter snowfall will have occurred. Experience has

shown that although successful surveys have been made in April, there is about a 1 in

4 probability of snow before this time. Every year the challenge of the survey is to

measure the highest altitude reached by the rise of the glacier snowline as ablation

losses proceed, before the first "winter" snowfall. A light fall of fresh snow will

conceal the position of the snowline as effectively as a coat of paint. The problem has

been standa¡dised by setting the earliest date for the flight at March 1.

'Suitable' weather to fly the entire Southern Alps demands particularly settled

conditions. A successful survey cannot be guaranteed as there is also a I in 10

probability that there will be no suitable flying weather in the month of March before

a fresh snowfall occurs.

2.1

Glacier snowline survey 2004
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2.2 March 2004 flight details

T. Chinn and M. J. Salinger (NIWA, Auckland) with Katrin Röhl made the flights in a

Cessna 206 chartered from Wanaka Flightseeing at Wanaka airfield and piloted by A.

Vy'oods, a veteran of many of these survey flights. A high-wing aircraft with a

relatively high cruising speed is prefened.

In a repeat of the weather leading up to the previous 2003 flight, again this year an

unseasonally heavy snowfall occurred over 14 to 20 February and spread up to 1 m of

snow over many of the index glaciers. This compelled the survey flight to be delayed

to allow for the bulk of this new snow to melt and expose the true glacier snowline. [n

early March the weather remained trnsettled with numerous westerly fronts

accompanied by heavy rainfalls, but with little southerly snow following each front. A

thin snowfall down to 1850m occurred on llth. After further heavy 'Varm" rain on

the l6th, the survey was planned for in the next suitable window in the weather.

On Wednesday 17 March, two weeks after the main snowfalls, the first flight was

made from Wanaka to Fiordland as a north-easterly cloud bank covered the eastern

alps. Fiordland ïyas unexpectedly cloudy with a broken cloud bank from Mt. Ba¡rier

southwards. All of thc glacicrs wcre surveyed although Mt. Carolinc was only visible

from below the cloud. The second flight on the afternoon of March 17 was northward

up the west coast when very cloudy conditions were again encountered. Only Jack Gl

was lost to cloud, while the flight was terminated prematurely by towering cumulus

cloud in the Hokitika catchment and the descent was made to Hokitika for the night

and refuelling.

The next day, Thursday 18 March, Browning and Refreat which were missed the

previous day, were photographed and the flight continued northwa¡d. Cloud persisted

to the east and appeared to thicken northwa¡d. Rolleston Gl was glimpsed through a

hole too small for the ai¡craft to turn in, while Franklin was totally obscured. The

flight headed northwa¡d, east of divide and under cloud, to see if the northem glaciers

might be clear, but the flight had to be discontinued near Lake Sumner when the cloud

bank thickened. The flight returned southward and the eastern aþs glaciers were all

surveyed including the terminus lakes of the Godley and Tasman Glaciers, and the

survey was completed at midday (see Figure 3).
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Figure 3 Flight paths for the three flights of the 2004 glacier surveys
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3. Derivation of the glacier snowline ELA

Internationally glacier snowline elevations are normally obtained from detailed mass

balance studies. The snowline is mapped as the zero isohyet on the annual mass

balance map. In the current New Zealand study, the snowlines a¡e derived from

oblique aerial photographs (Chinn, 1995 and in Chinn and Salinger 1999).

Data is presented as "departures from the ELAo" which represents

" departure of the climate of the year from the mean clbnate for glacier equilibriurn"

Thus an accurate estimate of the position of the ELfu is an important part of the

pfogramme.

3.1 Derivation of the Long-term or Steady'state EII\' value

Glacier stuclies worldwide have demonstrated that the ELA. lies at an altitrrde, which

divides the accumulation area from the ablation a¡ea in a ratio of near 2:1. (Maisch,

1992). This accumulation a¡ea ratio (AAR) of accumulation a¡ea to the total glacier

area has an average value close to 0.6 @aterson, 1994). In this study, values for the

long-term ELA' were initially derived by applying an AAR value of 0.6 (Gross, et al.

1976) to the a¡ea-altitude curve for each glacier. The ELA" is read off the glacier area

curves ot 0.4 of the ffeû up from the glacier terminus.

At the sta¡t of the program the "theoretical" ELA,¡ value for each index glacier, as

measured AARs on glaciers, where know to vary from 0.5 to 0.75, depending on

glacier topography and other factors. Some of the individual index glacier ELA.

heights have shown inconsistencies with other glaciers, ie the derived departure values

have been widely different from, or of opposite sigrr from the majority of the other

glaciers. If this situation continued over a number of years it was seen to be necessary

to adjust the ELAo height to provide a more consistent individual glacier ELA

departure with the remaining index glaciers. As the number of years of data increased,

many of the ELAa values were adjusted as is shown in Figure 4.
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Refinement of the long-term ELAg height for individual index glacier

The long-term data record provides a method of deriving an accurate value for the

ELA". For each glacier the linear regression plots of the departures of each glacier

against the mean for the entire Southern Alps. The basic assumption of the method

relies on the ELA,o height providing an estimation of the snowline position for a zeto

mass balance. Furthermore that ELA changes each year on an individual glacier are

linearly proportional to the average change over the entire alps.

The regression plots for each of the index glaciers are given in Appendix 2, where the

annual departures for each glacier are regressed against the annual mean for the Alps

without the glacier in question. The correlation and representivity indicated by these

regressions is discussed below. At the zero intecept, which indicates a zero average

mass balance for the Alps, the mass balance of the individual glacier should also be

zero. The adjustment of the ELAo from its estimated value to a precise value

indicated by the dataset, the glacier ELAo is adjusted by the constant of the regression

equation. The data given here have been adjusted in this manner.

Figure 4

Glacier snowline suwey 2004
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The slope of the regression line indicates the character of the response of the glacier to

the climate. The average climate response is given by the mean for the alps, so that

any deviation from a 45 slope is an indicator of the individual characteristics of the

glacier. Since each years climate is similar over the Alps, the regression slope changes

must represent a topographic signal in the ELA values. Similarly, the range of the

highest and lowest ELA values is also influenced by the glacier topography. The

significance of these properties has yet to be analysed.

3.2 Derivation of the seasonal ELA value

The use of a GIS mapping system in latter years has added significant accuracy to the

ELfu height. With the deveþment of a larger dataset, each index glacier now has a

full record of years with digitised "high", "medium" and "lod'ELA heights. These

digitisctl ycals calr aul as ¿ rcfurclcc fraurcwurk tu ürc c¿tlculatiun uf ELA valucs in

subsequent years when:

o 'l'here has been a recent summer snowtall, which can obscure part or all of the

suuwlinc.

¡ The snowline has been only partially recorded due to cloud cover,

backlighting or other reasons,

¡ The curent snowline is obscure or ambiguous due to linited discolouration of

snowpacks of previous years.

Depending on the snow cover conditions at the end of summer one or more techniques

a¡e used to establish the ELA for a particular index glacier. Firstly by digitising either

the accumulation or ablation area to provide a definitive ELA. Secondly by

interpolating between photographs of past years where a number of snowlines a¡e

close in altitude. And thirdly by comparing the sizes of adjacent snowpatches when

fresh snow or cloud obscures the snowline of the index glacier. Figure 5 shows a

typical "high" ELA year when ablation is greater than accumulation and a typical

"low" ELA year when accumulation is greater than ablation.
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Figure 5 Schematic diagrams of stratigraphy at the glacier equilibrium line. (A) for a year of
negative balance (hieh ELA) and (B) for a year of positive balance (low ELA).
Numbers indicate age in years of past firn layers.

(Ð ELAs deriverl by digitising

This method gives the definitive ELA values upon which the interpolation and

snowpatch methods rely. Here the end-of-summer snowline positions are carefully

sketched from the photographs on to detailed base maps of each glacier. The resulting

mapped accumulation or ablation zones are digitised using a GIS programme to

accurately measure the areas. From the total ablation area for each glacier, the

snowline elevation is then read off an area-altitude curve constructed for each glacier.

(If the accumulation area was measured, the ablation area is found by total glacier area

minus accumulation area). This method provides a single figure for the glacier ELA

for the year regardless of the shape of the measured area as it eliminates subjective

estimation of the altitude of the snowline. The difference between this altitude and that

of the long-term ELA, indicates the annual mass balance of the glacier. Positive

values or high snowline elevation signifìes less snow and therefore a negative balance.

(ü) ELAs derived by interpolation

With the many photos now available, for many glaciers it may be more accurate and

quicker to obtain the ELA value by interpolation. For each glacier photos for all years

are arranged in increasing area of snow cover (descending order ofELAs). The current

years photograph is then carefully compared and inserted into its appropriate place in

the sequence. It has been found that very small differences in snow cover can easily be

recognised and that two photos separated by many years can have identical snow

coverage. The ELA value is interpolated from the ELA values of the adjacent years.

Depending on the similarity of the ELAs, this method frequently places the value of

the ELA within a few metres.

1lGlacier snowline suwey 2004
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ELAs derived by snow-patch size when the snowline is obscure

Where the true end-of-summer snowlines are obscured by fresh snow, cloud or other

reasons, the hidden snowline may be interpolated from the degree of snow cover

surrounding the glacier, ie. the size of the intermittent snow patches. Fresh snow on

rock has quite a different appearance from fresh snow on existing snow, and it is

commonly possible to "see" the snow-patch outline beneath a light cover of new snow.

As in the previous method, photographs of the glacier for all years are arranged in

order of increåsing snow cover on the glacier, which is also the sequenoe of the size of

the snow-patches surrounding the glacier. The photograph from the latest survey is

then slotted into its appropriate place in the snow-patch sequence. The ELA values are

interpolated from those of adjacent glaciers as described above. This subjective

assessment has proved to be surprisingly consistent (see Chinn etal,2t02). The fresh

cover of new snow on the frst flight of the 2003 survey made it necessary to use this

method on the majority of the glaciers.

Accrrracy of DLA values

Accuracy of the data is dependent on the accuracy of the digitised Ac and/or Ab areas,

glacier area and its a¡ea curve. Normally all of these values are measured with a high

degree of accuracy provided the glacier maintains a constant size.

However many of the smaller glacier have undergone large variations of sizp when

both the area and associated area-altitude should be re-measured each year of change.

fl can insert photos of these changes here - Browning or Carial Associated with

small glaciers and a¡ea changes, a¡e the problems of when the snowline @LA) rises

above the glacier or falls below the glacier terminus. When the ELA falls below the

glacier, the ELA can be estimated, but the AAR becomes >1 which has statistical

problems. When the ELA rises above the glacier, it is usually not possible to derive its

value and the AAR becomes negative.
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4. The 2004 s¡¡s¡rylins results

Photographic coverage of the index glaciers

This year an unusually widespread cloud cover prevented the survey of five glaciers.

On the west, Jack Gl. was completely concealed beneath cloud. At Arthur's Pass, Mt.

Franklin was also entirely obscured, and a thick cloud bank towards the northern

glaciers compelled the flight northwa¡d to be abandoned over Lake Sumner, so that

Faerie Queene, Ella and Kaikoura Range were not visited.

In addition to the usual 35mm and l2O sizeÅ film photographs, high resolution digital

images were also taken. Each glacier was imaged at both "sunlight" and "cloudy"

exposures to see which gives the best resolution of the snowline.

All of the glaciers had low snowlines, so that no firn was present but varying amounts

of February snow remained on most glaciers. Bare ice areas showed only on the larger

glaciers. The ELAs for this survey were derived mainly by the interpolation method

describe.d above.

Snowline elevation departures

Monitoring results for the 50 index glaciers for the 2W3 - 2@4 glacial year ending in

Ma¡ch 2004, together with the means for all measured years from 1977 to 20M ue

shown in Figure 6 and Figure 7 respectively. The snowline departure results for this

year averaged 84 m below the long-term mean ELA,¡ position, indicating a

continuation of the positive mass balance trend which appeared to have ceased in

1998.

Detailed data for the mean glacier ELA from 1977 to 2004 ard individual data for

each index glacier are given in Appendix I and Appendix 2 respectively. Missing

values a¡e years of no data for the particular glacier. Appendix 1 indicates that 10

years had significant positive mass balance years (mean minus the standard deviation

of all 50 index glaciers is less than zero). Only 3 years during this period had

significant negative mass balance years (1999, 2000 and2002).

Appendix 2 gives a data table, map and histograms of all measured snowline

fluctuation histories as metres of departure from the steady-state ELA' for each index

4.1

4.2

r3Glacie¡ snowline survey 2004
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Mean Annual Departures

Mean annual departures from the ELA' for all measured glaciers for the entire
period of these surveys.

Glacier representivity

The'tepresentivity" ofeach glacier as an indicator ofthe overall annual climate ofthe

Southern Alps is indicated by how well the annual values for an individual glacier

correlates with the mean value of the 50 index glaciers over the Alps. Correlation

coefficients of individual snowline departures for each glacier correlated against the

mea¡ of all remaining values for each year are given in Table 1. The correlation plots

for each glacier are given in the Appendices. The correlations give a surprising result

where representivity appears to be independent of size, gradient or topography. The

high correlations indicate that the ELA surface of individual glaciers have a strong

relationship with the "mean ELA" of the whole alpine range.
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Table I

4;W
Correlation coeflïcients of individual snowline departures for each glacier
correlated againsi the mean of all remaining values for the period lW '2004.

Lllawrenny Pks. 0.9

Barrier Pk. 0.9

Vertebrae 25 0.89

Garollne Pk. 0.89

Mt Ella 0.87

Siege Gl O.87

Findlay Gl. 0.87

Thurneyson Gl 0.85

Jackson Gl. 0.85

Jalf Gl 0.85

Mt.lrene 0.85

Mt. St. Mary 0.84

Mt. Franklin 0.84

Bryant Gl. 0.84

Mt. Lorkins 0.84

Mt Butler 0.83

Kea GL 0.83

Mt Stuañ 0.82

Marmaduke Gl. 0.82

Brewster Gl. 0.81

Chancellor Dome 0.81

Browning Ra 0.81

Ailsa Mts. 0.81

Mt. Carrington 0.81

Mt. Caria 0.81

Rolleston Gl. 0.81

Douglas Gl 0.8

Dainty Gl 0.8

Salisbury Gl 0.8

Lindsay Gl 0.8

Mt. Gendarme 0.79

Jack Gl. 0.79

Merrie Ra. 0.79

Mt McKenz¡e O.78

lasman Gl. 0.78

Jaspur Gl 0.77

Mt. Avoca O.77

Vertebrae 12 0.77

Mt. Gunn O.77

Fog Pk 0.76

Mt Faerie Queene 0.76

Park Pass Gl. O.74

Retreat Gl 0.73

Mt. Wilson O.72

Ridge GI. 0.72

Blair Gl. 0.67

Glenmary Gl. 0.67

Langdale Gl. 0.59

Snowy Ck 0.56

Kaikoura Ra 0.53
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5. Discussion

5.1 The 2ü)3 - 2ü)4 glacial climate

For the 2C[,3 - 2OM glacial year period, New Zealand temperatures were close to the

L97l-2Cß,0 normals. However during September to December period more depressions

to the south and south east of New Zealand influenced the New Zealand region, with

stronger westerly and southwesterly winds than normal over New Znaland as is shown

by the mean sea level pressure anomalies in Figure 8. Sea temperatures started the

year above average but temperatures trended below average by November. This

resulted in thick snowpack persisting through the spring into a cooler than usual

surnmer. Very strong cold cyclonic south westerlies prevailed in February 2004.

Figure 8 September - December 2fi)3 and annual mean sea level prrssure anomalies,
2003.

Ice gain and loss

Glaciers accumulate the effects of net annual balance changes over ye¿us to decades.

The effects of climate variations are delayed and distorted before being delivered to

the terminus after individual glacier response times have elapsed. To assess the mass

changes in response to climate fluctuations a cumulative plot of the "mass balance

indices" (MBI) is presented in Figure 9. The MBI represents the steady state (EL,\)
minus the current season ELA. Snowline departure changes with negative ELA (ie

5.2

SOI 2
tt
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lower snowline) result in positive MBI. Figure 8 shows clearly the general mass gain

and mass loss to the glaciers. The reliability of use of the ELA as an indicator of mass

balance change has been investigated by Chinn et al (kr press), where the r-values

between the ELA and measured mass balance had an average value of 0.9 with a

standard deviation of 0.07. Figure 9 also shows good agreement with the generalised

climates given in Table 2.

Cumulative Mass Balance lndex

900

500

-100

Figure 9 Cumulative Mass Balance Index for all50Index Glaciers
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Table 2 Generalised climate for 2ü)3 - 2004 year and previous 6 years in Southern Alps
and inferred glacier snow input-

6. Acknowledgment

This research was ca¡ried out under Contract COLXO202 with the Foundation for

Research, Science and Technology.

Glacler
Year

Generalised Climate
Inferred glacier

snow input

1997/1998 Higher frequency of anticyclones and westerly winds over the south,
souherlies further norh. Temperatures 0.2 C below normal, but a very
wafm summer.

Average

1 998/1 999
Stronger westerly and northwesterly winds over New Zealand, temperatures
0.8Ç above average, with above normal precipitatio n on the West Coast.

Less

1999/2000
Very anticyclonic, with weaker westerlies than normal. Temperatures 0.7 C
above normal, and rainfall slightly below normal.

Less

200012001
More northwesterlies over üre South lsland, temperatures 0.2 C above
normal. Rainfall close to average.

Average-High

200112002
Higher than normal pressures and more easterlies over the South lsland,
temperatures 0.3oC above normal, well below average rainfall.

Less

200212003
Persistent westerlies and southwesterlies over New Zealand. Cooler spring,
rainfall slightly above average in the west and south.

Average-High

2003120u More cyclonic westerlies and south westerlies over the South lsland from
September.

Higher

Glacier snowline survey 2004 t9
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Glossary

Ablation All processes by which snow and ice a¡e lost from a glacier

Accumulation All processes by which snow and ice a¡e added to a glacier.

Accumulation Area Ratio (AAR) The ratio of the accumulation area above the equilibrium line,

to the entire area of the glacier.

Depa¡tureof theELA The elevation difference between the long-term ELA" and the annual

snowline altitude. Positive departures mean a higher snowline and

therefore a negative mass balance.

ELA The mean altitude of the snowline or equilibrium line across a glacier at

the end of summer.

The long-term or steady-state altitude of the ELA which will maintain the

glacier in equilibrium with the climate.

ELA

Mass balance index The negative of the ELA departure value. This gives values for annual

changes with the same sign as the mass balance changes.

Shaded cells Areas which have been measured by digitising.

Snowline elevation The snowline elevation is synonymous with ELA when measured at the

end of summer. All other snowline elevations apply to a transient

seasonal snowline..

Total Area The entire area of the glacier. This may change from year to year,

especially on the smaller glaciers.
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Appendix 1. Index Glacier ELA's (1977 -2004)

Shaded columns indicate years of positive mass balance
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Appendix 2. Index Glacier details
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lüIvß 260shed O30KAIKOI]RA RANGE
RockGlacier
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NZlvf,S 260 sheet lvf;lOMtH,I,A
Glacierctte

;II\CIERDATA
\sDect E

AREA 5.32 ha

IVfa¡rElev 2250 m
MinElev 2080 m
Me¿nElev 2165 m
L€nsth 0.34 kn
ElevRange 170 m

hadient 0.5

iNO}Û,NIEDATA

vlax SL 2250 m 2000

vfinSL 2ffi m 1Ð5
vle¿n SL 2t3t m
ìLRanse 250 m
rlo, srweyr 12

MEAST]RH\{E{TS values shaded
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MEAN 2l3l -11 433 137 0.82 11
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MEAST]REIVIENTS values shaded

YEAR SNOWLINE DEPARTIJRI AREAS ACculvl MASS

ELEVATION FROMEIAo ACCulvl ABL TOTAL AREARATIC BÂLANCE

m m ha ha ha (AAR) INDÞ(

ELA 2Ít30 0 3.4 230 0.60 0

977
978
979
980

t98t
1982 t940 -90 000 5.74 1.00 90
r983
1984

985

1986

t987
1988 1990 -40 4.s5 1.19 5.74 0.79 40

989 1990 -40 4.55 5.74 0.79 40
990
991
992
993 t925 -105 6.09 0.00 6.09 1.06 105

994 1928 -t02 5.99 0.00 5.99 1.04 lo2
995 1920 110 8.04 0.00 1.40 110

996 1928 -102 5.99 0.00 5.99 1.04 t02
997

998 1935 -95 5.84 0.00 5.84 t.o2 95

999 2130 100 0.00 5.74 5.',t4 0.00 -100

2000 2145 115 0.00 5.74 5.14 0.00 115

2001 1930 -100 4.57 0.00 r.00 r00
2002 2040 l0 3.09 2.65 5.74 054 -10
2003 1931 -99 4.57 0.00 5.74 1.00 99

20u no visit cloud

MEAN tn9 -51 4.54 1.27 0.82 51
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Í.¡hotc NuÍtt.ntt

Faerie Oueene

Faerie Queene Correlation
y = - 45.672+ 0.64681x R^2 = 0.756
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Not nurnbered

ft¡àa.. N.kta.ntt

NZÀÁS 260 steet K33MTWITSON
Snowpatch

GII\CIR, DATA
AsDect S

AREA 17,58 to 0.61 ha

IvfaxElev 2U30 m
Ilfin Elev 1740 m
Me¿nElev 1885 m
tÆstlt MA
ElevRang€ 290 m

Gradie,nt

Iì[O$'L,NIEDATA

\4åx SL 2n5 rql99D
\4in SL 1745 m,lÐ3
Me¿nSL 1881 m
SLRanee 280 m
$o. Sun¡ey 2t

MEAfl]RAVIH\TS vah¡es shaded

YEAR, SNO\4'I.INE DEPARTtJRI AREÀS AæIJM MASS

ELEVA1TON

m

FROMEI,Ao AæT]M ABL ÏOTAL AREARAIT( BÆ.AI.ICE

m bâ t{/A ba ßAR) INDÐ(

H.A t9r2 ft/A 7.ß Ì{/A

tytT 1875 37 6.28 6.28 37

tn8 l90l n 4.68 4.68 l1
rn9
1980

1981 tw 15 3.28 3.28 -15

1982
1983 nn ll5 4.88 4.88 115

1984 t77t -t4t 14.78 t4.78 t4l
1985 lug 43 8.38 8.38 63

1986 1953 4t 2.28 2.28 41
1987 1823 -89 10.¿+{l 10.48 89

1988 1980 68 1.48 1.rA -68

1989 2005 93 -93

1990

t99t
tw2
1993 1745 -t67 t6t
r994 1810 -luz 11.38 11.38 tv2
t995 1758 -154 15.98 15.98 ty
1996
tw1 t763 -t49 15.,f8 15.¿18 r49
1998 1953 4t 2.28 2.28 4t
t999 2U25 113 -tt3
2m0 2V20 108 0.68 0.68 -108

2û1 tE25 l3 -13

2W2 2ffi5 93 -93

2W3 t79t -lzt 4.û 4.Æ tzl
2W 1820 -E2 10.55 10.55 92

l\4eån 1881 -31 6.4 6.9 31

I

E
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No. 9114/2

LIM-
f.lboto Nllu.iE¡

NZMS 260 sheet K33MI FRANKLIN
Cirque

:li':

t
:1,

!r'i

GIt-¡

H:
t5l
i-¡Hl

}LACIERDATA
\spe0t E

\REA 8.85 ha

VIax Elev 20L0 m
Vfin Elev 1680 m
Vlean Elev 1845 m

-ensth 0.5 hr
llev Range 330 m
iradient 0.66

JNOWLINEDATA

Max SL 1978 m- 1999

Vlin SL r650 m. 1993

Mean SL 1799 m
SL Ranee 328 m
){o. Survey 19

MEASI]REMENTS
YEAR SNOWL¡M DEPARTTJRE AREAS ACCitJM. MASS

FTEVATION FROMEIAo ACCTJM. ABL, TOTAL AREARATIO BAI-ANCE

m m ha ha ha (AAR) INDEX

ELAo 1814 0 7.45 1.40 8.85 0.E4 0

r977
1978 1802 -12 7.74 8.85 0.87 t2
r979 1936 t22 0.84 8.01 8.85 0.09 -122

1980 1760 -54 840 0.45 8.85 0.95 54

1981 1740 -74 860 o25 885 0.97 74
1982

1983 1666 -148 ,,! 0.00 148

984
985

986 1796 -18 8.00 0.85 8.85 0.90 18

987 t7'13 -41 8.30 0.55 8.85 0.94 4l
988 1849 35 5.30 3.55 8.85 0.60 -35

989 1866 52 4.23 8.85 0.52 -52
990
99t
992
993 1650 -164 0.00 13.04 1.47 l&
994 1707 -107 880 0.05 8.85 0.99 t07
995 1658 -156 t2.w 0.00 t2.w 1.38 156

996 1732 -82 8.65 o20 8.85 0.96 82

997 cloud
998 1936 122 8.01 8.85 0.09 -122

999 t978 tØ 8.59 8.85 0.03 -164
2000 1950 136 8.28 8.85 0.06 -136
2001 tTto -104 8.85 0.00 8.85 1.00 r04
2002 1935 121 7.98 8.85 0.10 -t2l
2003 1744 -70 8.60 0.25 8.85 0.97 70
20u cloud

Mean 1799 .15 6.35 2,76 0.72 15
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î.1àor. NoIut.ntt

No. ellA/4 ROLLF^STON GL NzMs260strcerK33

Cirque glacier

ÊII\CIER,DATA
{sDect SE

{REA t9.ut ha

VaxElev 1900 m
WnElev 1690 m
![eanElev 1795 m
L€nsttÌ 0.36 krt
ElevRange zto m

3radie,nt 0.58

jNOWLT\EDATA

VfÐ( SL 1860 m, 1993,9l
!finSL 1620 m,2000
Vlean SL 1745 m
tLRanee 2Æ m
!{o. Survey 25

ì

t.

i-.
¡.YL]

g
[-¡
Í:^
ld

E
I

H

å
H
H

MEASURAUD{TS values shaded

¿EAR SNOV/LINE DEPARTURE AREAS ACCUM MASS

ELEVATTOÀ FROMEXlqo ACCUM ABL TITTAL AREARAITO BAIANCE

m Itr ba ha ba (AAR) INDÞ(

1955 lE00 29

196( 1800 29 -29

fl,ao nß 0 tLUt 7.00 0.63 0

rn1 1750 -13 t3.67 5.,10 19.ut 0.72 13

ty78 t768 5 11.45 7.62 t9.ut 0.60 -5

r979 1750 -13 13.67 5.40 19.üt 13

198C t7Ø I t2.ut 19.ü7 0.63 1

l98l t7û -3 12.47 6.60 19.üt 0.65 3

1982 1113 l0 10..57 8.50 19-üt 0.-5.5 -10

1983 1640 -123 ,| 0.00 123

1984 t753 -10 13.32 5.75 19.üt 0.70 10

1985 7745 -18 14.17 4.q) t9.ut 0.74 18

1986 1776 l3 to.47 8.60 ß.ú 0.55 -13

1987 r778 r5 10.47 8.60 ß.at 0.55 -15

1988 7'162 -l 12.17 6.90 19.ut 0.& 1

1989 1770 7 19.u7 8.00 n.u 1.00 :l
l99C
t991
1992

1993 t620 -143 25.34 0.00 25.y 1.33 143

t994 1710 -53 17.39 t9.ut 0.91 53

1995 t620 -t43 0.00 25.v 1.33 143

t99( t7t9 4 16.77 2.30 19.tt 0.88 4
t991 tffi -r23 23.n 0.00 23.n 1.22 t23
1998 t8t2 49 4.78 19.ut o2s 49
tg99 1850 s7 18.28 ß.u 0.04 -87
2m r860 n 18.47 19.UI 0.03 -n
2m1 r721 42 16.56 9.At 0.87 a
2W2 1852 89 18.36 19.U7 0.04 -89

2û3 166p

1762

-94 ß.at 0.00 t9.ut 1.00 94
2W -1 12.47 6.û ß.at 0.65

I,IEAN 1745 -18 13.23 6.63 0.69 18

36



É
Ë

so
sË

É

R
O

LL
E

S
T

O
N

 G
L.

D
ep

ar
tu

re
 f

ro
m

 E
l-A

o 
(m

)

o o

¡ 9. õ o o 5 9\

ik IE åÈ

\

19
77

'| 
97

8
19

79
19

80
19

81
1 
98

2
1 
98

3
1 
98

4
1 
98

5
19

86
19

87
1 
98

8
1 
98

9
Í 

ls
so

E
 

19
91

19
92

19
93

19
94

19
95

1 
99

6
19

97
1 
99

8
19

99
20

00
20

01
20

02
20

03
20

04

I è N
¡

àq -;
- 

o
'a

t
ô¡

ô
@

r E
o

xo Ë
õ. rr
$

30
'

O
J

ql

o o

tt o =
o

o ¡! J

U
J \¡

"\ oE
\E

\
I !

E

\

)



No.664021

LtaÁ<
f.lho.a NtLlr.rfi

NZMS sheet K33Mt CARRINGTON
Cirque glacier

}LACIERDATA
{soect s
{REA 15.5 [a
Vfax Elev 1960 m

vlin Elev 1595 m
vlean Elev t778 m

-eneth 0.71 km
ilev Range 365 m

iradient 0.51

iLDATA

vlax SL 1952 m,2üX)
vlin SL 1545 m, 1993

vlean SL 1681 m
iL Ranse 407 m
tlo. Survey 22

MEASIJREMENTS values shaded

YEAR SNOWLINE DEPARTTJRI AREAS ACCIJM. MASS

ETEVATION FROMEI-Ao ACCUM. ABL TOTAL AREARATIC BALANCE

m m la ha ha (AAR) INDEX

ELAo 17t5 0 7.00 8.5 15.5 0.45 0

977
978 1670 -45 8.86 15.50 0.57 45
979
980 1693 -22 L70 15.50 0.50 22
981 1628 -87 11.60 3.90 15.50 0.75 87
982 1740 25 t.50 9.00 15.50 0.42 -25
983 1565 -150 18.50 0.00 15.50 1.19 150
984 1600 115 14.50 15.50 0.94 115

985

986 1705 -10 7.20 830 15.50 0.46 t0
987 1760 45 6,00 9.50 15.50 039 -45

1988 1770 55 5.80 9.70 15.50 0.37 -55
1989 t720 5 6.90 8.60 15.50 0.45 -5
1990

l99L
1992
1993 1545 -t70 0.00 15.50 1.33 170
1994 1587 -128 15.70 000 15.50 101 t28
t995 1557 -158 16.60 0.00 15.50 1.07 158

1996 1590 -125 14.90 060 15.50 0.96 125
1997 1578 -t37 0.00 15.50 t.t2 137

1998 t676 -39 6.81 15.50 0.5ó 39
1999 1905 190 12.56 15.50 0.19 -190
2000 1952 237 15.u2 15.50 0.03 -237
2001 1580 -135 t7.30 0.00 15.50 L.t2 r35
2002 t925 2t0 6.70 0.r6 -210
2003 t631 -84 6.60 LN 8.00 0.83 84
2W4 1595 -120 800 0.00 8.00 1.00 r20

MEÄ,N 1óE1 -34 10.18 4.89 0.70 34
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Carrington Correlation
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No.685F/4

t-lua<
faìiota Ncru.ûtl

NZMS sheetK34MTAVOCA
Glacieretæ

i
t:i
l;

el

tr

F5!
Efl

fl
Þt
E

:_

GTÂCIM,DATA
qspect E
{REA 9.803 m
VIa¡r Elev 2080 m
VfinElev 1890 m

VfeanElev 1985 m

Lensth 0.3ó km
3levRange 190 m

Sradient 0.53

ìNOIVLINEDATA

\4ar( SL 2080 m,1999
\4inSL 1850 m,1993
Vfean SL 1952 m
SLRanee 230 m
Vo. Sr¡n'ey l8

MEASTIRH\4B\TS values shaded

YEAR, SNOU/L¡NE DEPARTI,JRI AREA¡¡ ACCLJIvI MASS

ELEVATTON FROMELAo AOCUM. ABL TSTAL ARE/\RATIC BAI,ANCE

m m ba ha hâ (AAR) INDÐ(

HI\ fr65 0 4.& s.40 0.4s 0

lw
1978 1910 -55 9.20 0.60 9.80 0.94 .5.5

1979

r980
l98l
1982 1950 -15 5.88 3.92 0.60 15

1983

1984 1870 -95 10.50 0.00 9.80 1.00 95

1985 1910 -55 9.20 0.60 9.80 0.94 55

1986 1960 -5 4.85 4.95 9.80 o.49 5

1987

1988 t975 l0 -10

1989 lyTl 6 5.83 0.r10 -6

1990

l99l
tw2
1993 1850 115 0.00 11.38 l.l6 115

1994 t940 -25 7.20 2.60 9.80 0.73 25

79B5 1920 45 8.80 1.00 9.80 0.90 45

t996 1977 t2 6.23 9.80 0.3ó -t2
1997 1890 :75 9.80 0.00 9.80 1.00 75

1998 2035 70 5.33 0.16 -70
1999 2080 115 0.00 3.22 0.00 115

2000 2430 65 2.47 0.31 -65

2m 1913 -52 0.00 7.13 0.00 52
2W2 2053 88 3.14 3.58 0.12 -88

2æ3 1913 -52 0.00 7.13 7.13 0.00 52

2W L945 -20 6.50 3.30 9.80 0.66 20

MEAN 1952 -13 5.19 3.19 0.54 13
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lo.6ØCll2

f.¡bota Ntlat.itt

l.lZMS 260 sheet K33MARMADUKE DIXON GL
Mountain glacier

I

Ilr

I
l-*r
l"a

Fi.¿
Ìd

F
L-)

EI

rl
H
EI

i-
I

Ii.

BLACIERDATA
{spect E

{REA 92.52 n
Max Elev 2100 n
VIin Elev 1615 It
MeanElev 1858 It
Lensth t.7 (m

Elev Range 485 m

lìradient 0.285

INOWLINEDATA

vlax SL 1998 m,1990
vfin SL 1655 m" 1993

Vlean SL 1819 m
ìL Ranse 343 m
rlo. Survev 26

MEAST]REMENTS values shaded

YEAR SNOV/LINB DEPARTURI AREAS ACCI,JM. MASI

EIÆVATION FROMEf.Ao ACCUM. ABL. TOTAL AREAR,ATIC BAI-ANCE

m m ha ha ba (AAR) INDEX

ELÄo 1830 0 63,72 28,8 0.69 0

1977 1788 43 73.02 19.50 92.52 0.79 43

t978
t979

t795
1908

-35 71.52 21.40 92.52 0.77 35

78 M.50 92.52 0.48 -78

1980 1832 2 63.52 29.N 92.52 0.69 -2

1981 1803 -28 69.72 22.80 92.52 0.75 28

1,8? 1860 30 49,65 9?,52 0s4 -30

1983 t694 -r36 86.72 92.52 0.94 t36
1984 1708 -L22 85.52 7.00 92.52 0.92 122

1985

1986

1780

1839

-50
9

73.97

61.72 30.80

92.52

92.52

0.80
0.67

50
-9

987 1825 -5 64.77 92.52 0.70 5

988 1895 65 48.4 44.50 92.52 0.52 -65

989 1818 -13 67.O2 25.50 92.52 0.72 t3
990 r998 168 22.52 70.00 92.52 o.24 -168
991

992
993 1655 -175 90.34 92.52 0.98 t75
994 1755 -75 78.48 92.52 0.8s 75

1995 t675 -155 92.14 0.38 92.s2 1.00 155

t996 t748 -82 82.22 r0.30 92.52 0.89 82

1997 1701 -t29 91.87 0.65 92.52 0.99 129
1998 1973 t43 65.77 92.52 0.29 -t43
1999 1994 l& 71.02 92.52 0.23 -t@
2000 1983 153 68;t7 92.52 0.26 -153
200t t773 -57 75.32 92.52 0.81 57
2W2 L910 140 28.38 53.42 81.80 0.35 -140

2003 t713 tt7 74.50 7.30 8r.80 0.91 lt7
2004 1803 -27 66.48 0.77 27

MEAN 1819 -11 62.70 ?ß.59 0.68 11
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Marmaduke Dixon Gl
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No.906A/4

--$l.l-Wfuc-ftllo,ø Nrktt.ãti

lllZlvl,S 260 sheet K33RETREAT GL.
Moutain glacier

i
I
1..

i-.
La
fï

t
l-r
E¡
Lå

E
iË

I
H

Ë

i.

!

t

r-
i

'NOWLINEDATA

\{ax SL 1888 n,1999
\4inSL tß5 rq 1995

Vfean SL t719 m
SLRanse 423 m
\o. Sun¡ey 20

MEASTJREVIE{TS values shaded

YEAR SNOII/LINE DEPARTTJRI AREAS ACCutvi MÀSS

ELEI/ATION FROMELqo AæTJM ABL T TAL AREARATI( BÆ.4}ICE

m m ba ha ba (ÄAR) INDÞ(

H,Ao 1742 0 13.90 L¿L80 2&70 0.,18 0

1977

1978 1738 4 14.70 14.00 28.70 0.51 4
1979

1980 r780 38 20.41 28.70 0.29 -38

1981 t6v2 -50 n30 8.,1O 2ß.70 0.71 50

982 1756 14 13.30 15.40 28.70 0.Æ -t4
1983 1490 J<7 -2.89 28.70 1.10 252
t984
l9E5 t73E 4 13.87 2ÍJ.70 0.52 4
986 t762 20 t7.v2 28.70 0.38 -20

9s7
988

989 r778 36 19.83 0.31 -36

990

991
w2
9E3 16É¡9 :73 5.88 28.70 0.80 73

994 t622 -120 n.20 1.50 28:10 0.95 tm
995 t465 -277 -3.71 28.70 l.r3 277

996 1758 l6 17.05 28.70 041 -16

997 tØ5 -97 25.20 3.50 28.70 0.88 97

998 t789 47 2t.42 28.70 0.25 47
9W 1888 t6 26.79 28.70 0.ut -lß

2000 1875 r33 11.40 o.l7 -r33
2W 1682 -60 21.43 28.70 0.75 60

2W2 1835 93 9.43 0.n -93

20p.3 rffi -78 11.51 0.80 t2.31 0.94 78

2W I'tæ l8 6.51 5.80 t2.31 0.53 -18

MEAN 17t9 -23 1479 10.96 0.57 23

4



--.--N.l-W.--f.ìhotc N!¡!rtnti

Retreat Gl
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906Nr

.---N.$¿þ.-
f.llotc Ndr!rrnil

BROWNINGRA lrzlvls26osipetJ33
Small cirque

INO\ilLII\IEDATA

VÍax SL 1660 m,2000
\,IinSL 1480 m,1995
Vlean SL 1565 m
JLRanee 180 m
!{o. Sunrey 19

il

n

'BI¡¡J

H

I

I

I

GI.ACIER.DATA
{sD€ct S

qREA 4.08 ha

Vfax Elev 1700 m
Vfin Elev r530 m

VleanElev 1615 m

L€nsth lcn
Elev Range 170 m

3radient

MEASURAVIENTS values in bold

YEAR SNOWLINE DEPARTURI AREAS ACCUlvl MASS

ELEVATION FROMEIAo ACCUM ABL TOTAL AREÀR.A:IT( BAIANCE

m m ba ha bå (AAR) II.IDÐ(

Hl\o 1598 0 1.01 3.Vt 408 o.25 0

tw
Ln8 1605 7 0.78 3.3 4.08 0.19 :l
Lv79

1980 r608 10 0.74 3.34 4.08 0.18 -10

l98l 15@. 34 2.45 1.63 4.08 0.60 34

t982 l(05 7 0.78 3.3 4.08 0.19 :7

1983 1,185 113 7.48 0 7.48 1.00 tt3
rgu
198s 1596 -2 3.W 4.08 0.25 2

1986 1615 l7 0.68 3.4 4.08 0.17 -17

1987

1988

19S' t573 -25 2.O7 0.49 25

9m
t991
t9y2
t993 1482 116 2.O3 2.05 4.08 0.50 116

t994 ßn :71 4.33 0 4.33 1.06 7t
199s 1,180 -118 20.38 0 5.00 118

1996 1587 -ll 1.38 2.7 4.08 0.34 ll
lw| 1490 -108 0 12.81 3.74 108

1998 1628 30 3.s3 4.08 0.13 -30

t99g >>1790 0 above el 0.00

2ln0 >>1790 0 above el 0.00

2001 1568 -30 2.L8 1.9 0.61 30

20tr2 1660 62 0 1.74 0.00 -62

2û3 t52t -77 4.08 0 4.08 1.00 77

2W 1570 -28 3.58 0 3.58 1.00 28

MEAN 1565 -v 336 175 0.78 v
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No. 6858/1

--=fi.|.1$.-l.lboto Nllutiíl

NZMS 260 sheet J35DOUGLAS GL
$mall mountain glacier

rl
iJ

-t

!
n
úl

EÐE

H

n
H

il
l

I

I

I
I

Ì

j

_l
I

I

.-
l

ßLACIERDATA
Aspect SE
AREA 33.93 ha

Max Elev 24/J0 m

MinElev 1820 m
Mean Elev 2130 m

-eneth 1.18 km
llev Ranse 620 m
fradient 0.508

m
SL 2290 m,2000
SL 1780 m,1993

SL 1990 m
Range 510 m

MEASI]REMENTS values shaded

YEAR SNOWLINE DEPARTIJRI AREAS ACCUM. MASS

EIÈVATION FROMELAo ACCUM. ABL. TOTAL AREARATIC BAI-ANCE

m m ha ha ha (AAR) INDEX

1974 2450
ELAo 020û 0 24.73 9.20 33.93 0.73

1977

1978 2t3l 9t 19.93 14.00 33.93 0.59 -91

t979
1980 1877 -163 32.O3 1.90 33.93 o.94 163

l98l
1982 2022 -18 8. l3 33.93 0.76 t8
r983 1826 -214 33.73 0.20

-1.80
33.93 0.99 2t4

1984 1800 -240 35;t3 33.93 r.05 240

1985 t8t7 -223 34.23 -0.30 33.93 1.01 223

1986 t912 -128 30.13 3.80 33.93 0.89 t28
1987

1988 2t3l 91 19.93 r4.00 33.93 0.s9 -91

1989 22t2 r72 18.19 0.46 -172

1990

1991

1992 1843 -t97 33.13 0.80 33.93 0.98 t97
1993 1780 -260 -8.49 33.93 1.25 260

1994 1886 -154 31.23 2.70 33.93 0.92 154

1995 1809 -231 35.43 1.50 33.93 l.M 231

1996 1890 -150 31.43 2.50 33.93 0.93 150

1997 1817 -223 34.23 -0.30 33.93 1.01 223

1998 2260 220 23.22 33.93 0.32 -220

t999 2280 240 25.02 33.93 0.26 -240

2000 2290 250 25.97 33.93 0.23 -250

2001 2000 -40 22.21 6.û 0.77 40

2002 2285 245 3.31 25.50 28.8r 0.11 -245

20n.3 1906 -134 25.61 3.20 28.81 0.89 134

2W4 2005 -35 22.20 7.20 28.81 0.77 35

Mean 1990 .50 25.27 7.78 0.76 50
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No.685CY60

MEASUREMENTS

lalhon NcLortitt

MTBUTLER Nnú226o sheerl34
Shelf glacier

ILDA'IA

vfax SL 1988

vfin SL 1640 m.1995
vfean SL 1807 m
lL Ranee 348 m
{o. su¡veyr 26

}LACIERDA'IA
\,soect E
\REA 74.56 îa
VIax Elev 2MO m

VIinElev 1680 m
Vlean Elev 1860 m
lensth 0.66 KIn

]lev Ranse 360 m
Sradient 0.455

values shaded

rEAR JNOWLINE DEPARTI,JRE {RBAS q,ccuM. \dASS

FfEVATION FROMEIAo {CCIJM. {BL rOTAL {REARAIIO BAIr{NCE

n ! tâ tâ m AAR) hIDEX

DLÂo lü4u U 4?.76 Jr.ü 74,56 0.57 0

r977 1785 -55 6069 74.56 081 55

t978 1952 tt2 68.It 74.56 0.09 tt2
t979 1895 55 53.1 74.56 o.29 -55
198C 1806 -34 55.76 r8.8 74.56 0.75 l4
1981 1800 -40 5'l.44 74.56 o.77 40
1982 1868 28 42.46 74.56 o.43 -28
1983 1640 -2M 89.56 0 89.56 1.00 2M
t984 I't15 65 62.66 11.9 74.56 0.84 65
1985 t770 -70 63.61 74.56 0.85 70
t98C r850 10 39.36 35.2 74.56 0.53 -10
1987 183 I -9 46.76 27.8 74.56 0.63 9

1988 1882 42 26.56 48 74.56 0.36 -42

1989 1806 -34 55.76 18.8 74.56 0.75 34
1990

l99t
t992 1745 -95 67.36 7.2 74.56 0.90 95

1993 t7M -136 72.06 2.5 74.56 o.97 136

1994 t8t2 -28 53.56 2t 74.56 o.72 28

1995 1650 -r90 0 74 56 r.26 190
1996 1780 -60 62.06 12.5 74.56 0.83 60
1997 t6@' -t76 76.56 0 76.56 1.00 176
1998 1908 68 16.05 74.56 o.22 -68

1999 1938 98 66.52 74.56 0.11 -98

200c 1988 148 70.98 74.56 0.05 -r48
2001 1745 -95 67.3 74.56 0.90 95

2002 1930 90 65.84 74.56 0.12 -90

2003 1693 -147 73.36 1.2 74.56 0.98 147

2004 1760 -80 66.43 74.56 0.89 80

Mean 18û7 -33 49.51 26.45 75.21 0.66 31

il
l
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No.897-19

f.tlot. Ntlc,.utt

NZlvf^S sheer J34DAINTYGL.
Mountain gl, reliability A

rì:l
II

ii
Li

i]
ÌJ

il

fl
H

T
H

it
I
l
:-l

rl
¡

SLDATA

E[.4 1954 m
\[ax SL 2130 rn 199
!ßn SL 1778 n 1993

MeanSL tv29 m
SLRanee 352 n
No. Survev 7t

MEAST]RHVINüS values inbold
TEAR t¡{o\44¡NE DEPARTI,JRE ARFI{S¡ {ccuM vfAss

JLEVAION FROMEIA {CCUM ABL T TAL ÀREARÄIIC }AI-AI.ICE

m m ha ha ba (AAR) II¡DE(

1955 2100

Hl\o tgv 0 l&29 n 4529 0.40 0

1971 tEn 32 25.8t 19.¿18 45.29 0.57 32

197t 20n 57 t3.u 32.2 45:29 u.29 -5',t

1979

198C 1947 :l 20.19 25.1 45.29 0.45 7

1081 t877 :17 37.5c) 7.7 45.29 0.83 77

1982 zWI 93 10.49 34.8 45.29 0.23 -93

1983 r858 -96 ¿10.89 4.4 45.29 0.9t) 96

rgu
1985 1873 -81 38.29 7 45.29 0.85 81

198( 1881 :73 36.92 8.37 45.29 o.82 73

198? 1870 -84 39.ú 6.2 45.29 0.86 u
198t t942 -t2 20.96 2/+.33 45.29 o.46 12

1989 tqn 32 19.rl8 45.29 o.57 32

l99(
t99t
1992 1851 -r03 41.39 3.9 45.29 0.91 103

1993 1178 -t76 43.7t 45.29 0.97 t76
1994 1881 :73 36.92 45.29 0.82 73

199: 1843 111 41,.94 45.29 0.93 111

199( ßa -12 21.33 45.29 0.ß t2
199't 1862 -92 ß.29 5 45.29 0.89 92

l99t 2052 98 35.06 45.29 0.23 -98

t999 2130 776 41.14 4s.29 0.09 -176

2W 2428 74 33.5 45.29 o.26 -74

2æl 1896 -58 32.95 45.29 0.73 58

2W) 2080 126 8.25 3'.t.u 45.29 0.18 -126

2W 1887 -67 36.æ 9.2 45.29 0.80 6'.1

2W 1910 4 29.05 45.29 0.& 4

MEANS tv29 -25 n.79 17.5() 45.29 0.61 25
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Dainty Gl
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Year

Dainty Correlation
y = 0.29277 + 0.88954x ¡n2 = 0.801
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fatàoto Notu.nti

I.IZMS 260 sheet J34No.897fl

MEASUREMENTS

KEA GL
Cirque

i

!

í'-

!,

EI
l.-'
t_:
a-¡

F!
F{
H

t
E¡
H

!r

JLDAIA
\soect S

\REA 76.94 ha

vfax Elev 2030 m
VIin Elev 1650 m
Vlean Elev 1840 m
Leneth 0.95 km
Elev Ranee 380 m
Sradient 0.453

ILDATA

Vfax SL 2U20 m. 1999
Vfin SL 1570 m, 1995
Vfean SL 1782 m
SLRANGI 450 m
!Io. Surveyl 22

values shaded

IEAR SNOWLINE )EPARTTJRE AREAS {ccuM. MASS

ELEVATION FROMEI,AO ACCTJM. ABL TOTAL \REARATIC BAI-ANCE

m m ha ha ha (AAR) NIDEX

0LÄo 1E20 0 43,6ì, 23.5 67.12 0.6s 0

t97i
1978 1885 65 42.69 76.94 0.45 -65

t979 no fliuht
198( 1864 M 39.34 37.6 7694 0.51 -M
l98t 1735 -85 66.U 10.3 76.94 0.87 85
1982 t954 134 @.41 76.94 0.21 -134
1983 1590 -230 96.+t t9.5 115.94 0.83 230
1984

16.941985 1700 -120 73.t 3.84 0.95 t20
198( 1738 -82 66.54 10.4 76.94 0.86 82

t987 7737 -83 66.59 10.35 76.94 0.87 83

1988 t762 -58 60.94 16 76.94 o.79 58

1989 r784 -36 56 43 76.94 0.73 36
1990

l99t
t992
1993 1590 -230 t7.89 t12.12 0.84 230
t994 1728 -92 68.13 76.94 0.89 92
1995 1570 -250 23.81 124.56 0.81 250
t996 1900 80 31.26 76.94 0.41 -80
t997 1668 -152 80.79 3.85 84.63 0.95 t52
1998 1898 78 45.2 7694 o.41 -78

t999 2020 200 75.47 76.94 o.02 -200
2000 2010 190 74.64 76.94 0.03 -190
2001 1670 -150 76.94 0 76.94 1.00 150

2002 2015 195 o.92 66.2 67.12 0.01 -r95
2003 t66l -159 67.12 0 67.12 r.00 159
2004 1730 -90 58.32 8.8 67.r2 0.87 90

\4EAN 1782 .38 s4.15 2736 0.ó5 38
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No. 897/l to 5

--MIWJI.-l.lhoþ Nat¿t.itt

NZMS sheet I34JASPT]R GL.
Glacierette group

GLACIERDATA
AsDect SW
AREA 14.09 ha

Max Elev t920 m
MinElev 1ó00 m
MeanElev 1760 m
Leneth km
Elev Range 320 m
3radient

iNO\MLINEDATA

ELAo 725 m
Max SL 920 m.2fi)0
Min SL 510 m,1983
Mean SL 674 m
SL Ranse 350 m
Yo. Surveyl 20

MEASUREMENTS values shaded

YEAR SNOWIINE DEPARTI'RE AREAS ACCTIM. MASS

FT.FVATION FROMELAo ACCTJM. ABL. TOTAL AREARATIO BALANCE

m m ha ha ha (AAR) INDEX

ELAo 1725 0 939 4.7 14.09 o.6r 0

1977

1978 1768 43 6.49 7.6 14.09 0.46 -43

1979 no flisht 0
1980 1788 63 4.29 9.8 1409 0.30 -63

1981 0
t982 tTto -15 10.34 3.75 r4.o9 0.73 15

1983 1570 -155 14.09 0 14.09 1.00 155

1984 0
1985 1620 -105 14.09 0 14.09 1.00 105

1986 1683 -42 11.84 2.25 14.09 0.84 42

198? 0
1988 1683 42 11.84 /'1< 14.09 0.84 42
1989 t696 -29 2.86 14.09 0.80 29

1990 no flieht 0
l99t no flisht 0
1992 0
1993 t575 -1s0 0 25.59 1.00 t50
t994 1605 -120 17.39 0 17.39 1.00 120
1995 1580 -r45 t9.24 0 19.24 1.00 t45
1996 1635 -90 13.59 0 13.59 r.00 90
1991 t625 -100 0 16.55 1.00 100

1998 1768 43 8.32 14.09 0.41 -43
1999 >1950 14.09 14.09 0.00 0
2000 >1950 7.84 7.84 0.00 0
2001 1630 -95 r3.89 0.2 14.09 0.99 95

2002 t920 195 0 7.84 0.00 -195

2003 1651 -74 r3.59 0 13.s9 1.00 74
2004 1630 -95 13.39 o.2 13.59 0.99 95

T4EANS 1674 -51 12.40 3.35 14.51 0.72 34
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Jaspur Gl

Jaspur Correlation
y= -3.9115 + 1.0925x R^2.= O.773
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No.893A-6

MEASIJREMENTS

GLACI¡]RDATA
Asoect SE
AREA 151.9 ha

Max Elev 2130 m
Vlin Elev 1370 m
MeanElev 1750 m
Lensth 3.186 h
Elev Ranee 760 m
Sradient 0.239

Ítlhorc Nsltr.ntt

SIEGE GL. NZMS 260 sheet r35

Valley glacier

tNo\ilLINEDATA

lLAo t736 m
VIax SL 2150 m" 1999
WinSL 1340 m. 1995
Vfean SL 1675 m
lL Range 810 m
Io. Su¡ver 22

i
t.

lj
FI
LIH

H
H

-
H

values shaded

YEAR SNOWLINE ÑÐADf,D AREAS ACCUM. MASS

FlÊVATION FROMELAo ACCIM. ABL TOTAL AREARAflC BAI.ANCE

m m ha ha ha (AAR) INDEX

ELAo 1736 0 61.4 90.5 tst.9 0.40 0

1977 t672 -64 78.9 73 l5 .9 0.52 64
1978 L7t2 -24 84.24 151.9 0.45 24
1979

69.71

no flight
151.9 0.54 761980 16ffi -76

198r 1666 -70 80.4 71.5 151.9 0.53 'to
t982 1690 46 80.4 71.5 l5 9 0.53 46
1983 1468 -268 130.5? 151.9 0.8ó 268
1984
1985 1642 -94 63.94 151.9 0.58 94
1986 l77l 35 103.s8 151.9 o.32 -35
1987

1988 t666 -70 80.4 71.5 151.9 0.53 70
1989 1672 -64 73.W 0.52 64
1990 no flisht
1991 no flisht
1992 t4t3 -323 141.9 l0 151.9 0.93 323
1993 r350 -386 153.9 0 153.9 1.00 386
r994 L620 116 78.4 73.5 151.9 o.52 116
1995 1340 -396 0 155.4 1.00 396
1996 t66/, -72 80.47 15 .9 0.53 72
t997 1533 -203 tt6.4 35.5 t5 .9 o.77 203
1998 1950 2t4 121.07 15 9 o.20 -214
t999 2150 414 L47.54 15 .9 0.03 -414
2000 2015 279 127.63 15 .9 0.16 -279
2001 l6r0 -126 97.61 15 .9 o.Ø t26
2002 t975 239 28.9 123 15 .9 0.19 -239
2003 1576 -160 IÜ7.4 44.5 l5 9 o.7l 160
2004 1620 -116 94.9 57 15 9 062 116

MEANS t67t -65 83.93 68.21 0.55 65
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Siege Gl
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Year

Siege Correlation
V= - 5.2118 + 2.1666x R^2= 0.868
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893A-12

--Nl.lJNS.-¡.thotc Ntluariat

VERIEBRAE COL No 12 NZIvl,S 260sheet I35

Cique glacier

]NO}YLIMDATA

JI.,AO 1864 m
\,Iax SL 2ú0 rn 1999

!ßn SL 1768 ml9V2
Vean SL 1839 m
lLRanee 322 m
\o. surrevr )7

ì

j

ì
l

j

I

-)

"I
ii

I

.- /

-ì
rlt-)

-¡l
{l
LJ

et|l
rg

R
HE¡i

I

l

MEASURAVIN{TS values shaded

YEAR SNO\''LINE DEPARTTIRI AREAS ACC'Ulvf. MASS

ELEVATIO} FROMEIAo ACCUlvl ABL TSTAL AREARAII( BAIANCE

m m ha ba ba (AÁR) INDÞ(

Hl\o 18úr 0 2293 7.50 30.45 0.75 0

TW
1978 l85l -13 v+.t5 6.30 30.45 0.79 t3

979 no tlight

980 897 33 19.58 30.45 o.ø -33

981 804 -60 n.45 3.00 30.45 0.90 60

9r2 831 33 ?5.65 4.80 30.45 0.84 33

983 791 :73 28.35 2.10 30.45 0.93 73

9U
1985 t797 -67 n.95 2.50 30.45 o.y¿ 67

1986 811 -53 n.05 3.N 30,45 089 53

ßn no visit

1988 1851 -13 a.t5 6.30 30.45 o.79 l3
1989 1813 -51 26.96 30.45 0.89 51

1990 no tlisht
tÐt no flisht
t9E2 1768 -96 29.35 1.10 30.45 0.96 96

1993 1778 -86 28.95 30.45 0.95 86

1994 t796 -68 28.05 2.Q 30.45 o.E2 68

1995 1778 -86 28.94 1.51 30.45 0.95 86

r996 t796 -68 28.05 2.40 30.45 o.92 68

ßn 1786 :18 28.55 1.90 30.45 0.94 78

1998 1835 -29 25.5 30.45 0.84 29

1999 2W 226 29.72 30.45 0.u2 -226

?ffi 1993 129 vt.92 30.45 0.18 -129

2æt t794 -70 27.87 30.45 0.92 70

20fr2 2000 136 4.45 26.û 30.45 0.15 -136

2W3 1809 -55 27.35 3.10 30.45 0.90 55

20M t796 -68 27.95 2.50 30.45 0.E2 68

MEAN 1839 -x 243.75 6.70 30.45 0.78 25
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--Nt.l!j,.-f.ltorc Na¡!r.nlt

893N?5 VERTBRAE@LNo2S Nã¡t^S260sheetl35

Mountain glacier

3II\CIR,DATA
{sÞect sw
\¡ea 75.55 da

Vfax Elev 2W m

V[nElev 1700 m
vfean Elev 1850 m

hsttt l.15Km KM

llevRange 360m m

iradient 0.313

No25

il\O}YI,NIEDATA

Vfax SL 1965 m,1999
Vfn SL 77ß n 1992
Vfean SL 1820 m

JLRanse 2t9 m
!{o. sun¡eyr 2t

!l

il

Hli
i,¡J

E
H

t
H
E¡

MEAST]RHVIHTÏS values shaded

YEAR S¡IoU/L¡NE DEPARTTJRE AREAS AæT]M MÀSS

ETEVAÏION FROME[-Ao ACCUM ABL TSTAL AREARAII( BAI.AI€E
m m ba bå ha (AAR) INDEX

EX,AO 1840 0 4533 nn 7555 0.60 0

t977
1978 1870 30 49.49 75.55 0.66 -30
1979

r980 1865 25 52.12 75.55 0.69 -25

1981 lSuz -39 70.4 5.1r 75.55 0.93 39

t982 t832 -8 65.53 10.02 75.55 0.87 8

1983 1778 -62 7r.55 4.00 75.55 0.95 62

t9u
1985 nm -50 70.55 5.00 75.55 0.93 50
1986 1813 -n 67.05 8.50 75.55 0.89 27

l9&7

1988 1843 3 60.35 t5.20 75.55 0.80 -3

1989 1820 -20 65.56 75.55 0.87 20
1990

l99l
t9y2 1746 -94 73.65 1.90 75.55 o.97 94
1993 1756 -84 73.08 2.47 75.55 o.97 u
1994 1786 -54 71.05 4.50 75.55 o.94 54
1995 1756 -u 73.08 75.55 o.97 84
1996 1786 -54 71.05 4.50 75.55 0.94 54
twl 1770 -71 72.25 3.30 75.55 0.96 7t
r998 1835 -5 61.98 75.55 0.82 5
19Ð 1965 r25 72.91 75.55 0.03 -125

2000 1910 70 57.47 75.55 O.2/+ :70

zffiL tSut -33 68.03 75.55 0.90 33
2W¿ 1920 80 12.55 63.00 75.55 0.t7 -80

20u3 1789 -51 70.75 4.80 75.55 0.94 51

2W 1795 45 75.55 0.00 45

MEAI\¡ 1E2T) -m 59.0!) 16.4 0.78 20
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Tllr-a

INÁ.
f.tàoao Naltt.ntt

NZIVLS sheetL2{

i_

i
tj

E

E
H

É

H

I
I

RIDGE GL
Moutainglacier

GLACIR,DATA
Asp€ct SE

{REA 73.52 ha

VfaxElev 2/490 m
!fin Elev 2tt0 m
MeanElev 23ffi m
Lenstlt 1.04 h
ElevRmge 380 m

hadient 0.365

r{OWLINEDATA

\4ax SL 2315 ql999
VfinSL æ85 81984
vlean SL 22M m
lLRange 230 m
{o. sun¡eyr 20

MEAST]RBI4H\¡IÍ¡ values shaded

YEAR SNOWL¡NE AREAS ACCTJM MASS

ËrEvA'110N Ì,ROMrü-A0 ALUU}T ABL .IUI'AL AREARA'II( BAI.ANüJ

m m ha ba ha (AÄR) INDÐ(

Ht\o n2f; 0 slx2 21.80 73.52 0.70 o

lw
1978 n05 79 22.22 51.30 73.52 0.30 :79

tn9 no flisht
1980

1981 2228 2 a.tt 73.52 o.6t -2
1982 2236 l0 25.54 73.52 0.65 -10
1983 22ll -15 56.32 17.20 73.52 0.77 15

tg84 2085 -t4-l 76.52 0.00 76.52 1.00 t4L
1985 2194 -32 60.,10 73.52 0.82 32

1986 2217 -9 55.V2 18.50 73.52 0.75 9.1

t987
1988 2285 59 n.82 45.70 73.52 0.38 -59
1989 2277 5l 43.51 0.41 -51

r990 no flieht
tÐl noflieht
tw2
t993 2Iû -126 75.V2 0.00 75.U2 1.00 126
1994 2t65 4l ffi.32 7.20 73.52 0.90 61

t945 2132 -94 70.83 73.52 0.96 94

1996 2t38 -88 70.01 13.52 0.9s 88

tw7 ?ß0 -136 0.00 16.32 1.00 t36
1998 2235 9 25.50 72.52 0.65 -9
1999 2315 89 53.30 20.22 73.52 o.72 -89
2000 2305 79 28.65 73.52 0.61 :79

2æl 2lt0 -116 73.52 0.00 73.52 1.00 116

2W2 23ú 74 23.12 50.,m 73.52 0.31 :74

2m3 2163 -63 ffi.22 7.30 73.52 0.90 63

2W 2228 2 23.ß 73.52 0.68 -2

MEAI\ x¿M -20 5439 19.r2 o.74 20

&
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No. 711 v35 LANGDALE GL. NzMs 260 sheet H3ó

Cirque glacier

GLACIERDATA
{spect NW
{REA 40.42 ha

Vlax Elev 2580 m
Vfin Elev 2090 m
VleanElev 2335 m
Lengtlr 1.03 km
Elev Ranse 490 m

3radient o.478

SNOWLINEDATA

Max SL 2328 m-1998
MinSL 1950 m,1984
Mean SL 2t5t m
SL Range 378 m
No. survevs 23

ì
I

T
l¡
LJ

E
tx
[¡

EI
11

H

FIlt
H

I

r

MEASUREMENTS values shaded

YEAR SNOWLINE DEPARTTJRI AREAS ACCUM. MASS

EI.EVATION FROMEf.A ACCTJM. ABL TOTAL ARFARATIC BALANCE

m Ill ha ha ha (AAR) lNDBX

ELAo zt8Æ 0 29,42 11.00 40.42 0.73 0

1971 2198 12 32.62 7.80 40.42 0.81 -12
t978 2251 65 t9.42 21.00 40.42 0.48 -65
1979 no tlisht
1980

1981 2265 79 25.30 40.42 o.37 -79
t982 2238 52 24.25 16.17 40.42 0.60 -51.9
r 983 21 85 7?.72 40.4?. 083 1

1984 1950 -236 0.00 47.33 Lt7 236
1985 2090 -96 38.73 40.42 096 96
1986 2145 4I 36.22 4.20 40.42 0,90 4l
1987 2tt8 -69 31.52 2.90 40.42 0.93 68.5
1988 2225 39 27.92 12.50 40 42 0.69 -38.6
1989 2255 69 22.05 0.45 -69
1990 no tlisht
1991 no flieht
1992 1970 -216 45.42 0.00 45.42 1^t2 2t6
1993 1955 -23t 0.00 47.33 117 231
1994 2269 83 26.57 40.42 o.34 -83
1995 1960 -226 0.00 47.33 r.t7 226
1996 2237 5t 24.58 40 42 0.61 -51
1997 1960 -226 0.00 47.33 Lt7 226
1998 2328 t42 35.U2 40.42 0.13 -142
t999 2300 tt4 7.62 32.80 40.42 0.19 tt4
2000 2275 89 12.42 28.00 40.42 0.31 -89
2001 1975 -211 45.42 0.00 45.42 l.L2 2tl
2002 2290 104 9.42 31,00 40.42 0.23 -r04
2003 1975 -2t1 45.42 0.00 45.42 t.t2 217
20n,4 22M 18 36.& 45.42 0.91 -18

MEAN 2t5t -35 29.69 12.43 0.73 35
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Langdale Gl

Langdale Correlation
y = 2.1402 + 1.1692x R^2 = 0.586
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WJI,-
f.thotc N.Lutitt

NZlvfS 260 sheetNo.711V12

MEAST'REMENTS Values from contour counts shaded

TASMAN GL.
Valley glacier

.l

L]

Ë

H

H
E

g

it

ll
it

it

JLACI.T.;RDA'I'A
spect sw

Max Elev
MinElev
MeanElev
Elev Ranse

Leneth

Sradient
Sradient @ 0.096

iNOWLINEDATA

ET.A, 1780 1977 to'Ol
Max SL 2t00 m. 1990
\4in SL t666 m,1995
Vfean SL 1780 m
lL Ranse 434 m
Io. surveys 27

YEAR SNOWLINE DEPARTT]RI AREAS ACCUM. MÀSS

EI.EVATION FROMEI.A ACCI M. ABL TOTAL AREAR.ATI( BAI-ANCE

m m hâ hâ ha (AAR) INDEX

ELÄo nm Too large to measure

1977 1780 -10 10
1978 85 -85
1979 1700 -90 90
1980 1810 20 -20
1981 1755 -35 35
L982
1983

t7û
1710

-30
-80

30
80

1984 1695 -95 95
1985 -90 90
1986 1780 -10 t0
L987 -29 29
1988 1840 50 -50
1989 17ffi -30 30
1990 2100 310 -310
1991 1755 -35 35
1992 t690 -100 100
1993 -108 108
1994 1770 -20 20
1995 -t24 t24
1996 -35 35
1997 -to2 ro2
1998 63 -63
1999 186 -186
2000 1900 110 110
200L tTro -80 80
2002 1895 105 -105
20n.3 rTlo -80 80
2004 1750 -40 40

MEAN 1780 -11 11
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No.888Bß

rul-
f.¡lctc Nlrtnnt¡

NfZNfS 2ó0 streetFB5SALISBIJRY SÌ.O\ryIELI)
Mountain glacier

ilil

H

Et1
Þ.¡

H
id

H

il

:l
I
)

I
I
l

l
I

3II\CIM.DATA
{sDect SW
\REA 311.90 )î
WaxElev 23m n
vfinElev lw n
Yfean Elev 1865 n
¡nsth 2.98 m
ìXev Range 1050 m

Ïadient 0.352

TNOWUI\EDATA

vfÐ( SL 2030 m. 19Ð
vfin SL t&5 rn, 1995

Yfeæ SL 1781 m

SLRmee 385 m

No. sr¡weys 2t4

MEASTJREMA\ilS vaftns shaded

YEAR SNOVILINE IXp¡rfl-]RS AREATI AæTIM MASS

EIEVA1ION FROMEIAO ACCUM ABL ÏUTAL AREARATIO BÆ.A¡¡G
m m ba bÂ h¡ (AAR) II\DE\

H,AO Itlo 0 7Æ90 65.00 31 1.90 0J9 0

tw ßn t7 239.90 72.n 311.90 0.77 -t7
tn8 ßn l7 239.m 72.ffi 3l 90 0.77 -11

tct9 Nofliebt
1980 tuz 32 228.51 311.90 0.73 32
1981 1752 -58 268.m 43.00 311.90 0.86 58
1982 ßn t7 239.90 72.û 311.90 0.77 -t7
1983 1718 -92 n9.56 311.90 0.90 y2

1984 17fi -51 2ffi.m 45.00 311.90 0.86 51

1985 1734 :76 n5.m 36.00 311.90 0.88 76
986 1809 I 250m 61.00 311.90 0.80 1

987 1775

L729

-35 zil.m 50.00 311.90 0.84 35

988 -81 268.m 43.00 31I.m 086 81

989 t74ø. 46 nl.m 40.00 311.90 087 6
90 Noflisht
Ð1 Noflisht
w2 1681 -129 289.m 22.û 311.90 0.93 129
t993 t7l0 -100 n9.m 32.W 3r1.90 0.90 100

1994 1772 -38 228.96 311.90 0.73 38
1995 l@5 -165 296.6t 311.90 0.95 165

1996 t752 -58 267.m 44.û 311.90 0.86 58
t9s7 1726 -84 n6.90 35.00 311.90 0.89 84
1998 1852 42 223.?r4 311.90 0.72 42
t999 2030 220 195.20 311.90 0.37 -220
2m 1982 172 179.40 3l m 0.42 -172
¿l¡,t t/lf -v) zõr.oo JI w U.9U 95
'¿w¿ töó0 5U '¿t9.w y¿.w JI .(J(, U. /U -)u
¿I,JJ /l) -v) '¿t9,w J¿.W JI vt 0.9u y)
'an I t3',¿ -tó n5.9t) 3ó.U' 5l .vt u.ðð /ö

Me¿n nEt -29 A9 6l 1 29
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No. 88612 &88881/

--NlLlNÁ-Í.lloto Nltu.Df¡

JALF GL. andBaumann Gl. Nznas2ó0sbeerrrs
Small saddle glacier

TNOIVLII\EDATÀ

Vfax SL 2055 u 20ü)
vlin SL 15s0 n 1995

vfe¿n SL 7726 m

lLRmee 505 m
tlo. srweys 2t

il
i,l

il
U

E
il

H
Ë

g

L]

il

IJ,ACIffi,DATA
{sDects !t&s.E&v
{REA tuz.t0 na

VfaxElev 1985 m

Vfn Elev 1580 ft
VfeanElev t783 It
rnsth na
3lev Range 405 m

Ïadient na

MEASURU\4U\IIS Dieitis€dvalues sbaded

YEAR sNon4..tNE DEPARruRE AREAS ACCUM \,ÍASS

ELEVATION FROMELqo ACCIJM ABL TOTAL AREARATIO BÆr{Ì.¡CE

m m ha ba ba (AAR) INDÞ(

H,AO tr90 0 14.10 8&00 0.14 0

lw 1775 -15 21.30 80.80 ru2.L0 0.21 l5
Ln8 1780 -10 19.10 83.00 tu2.lo 0.19 l0
Ln9 no visit
1980 1758 j,' 65.@ lv2.l0 0.36 32
l98r 1725 45 6.to 36.00 lû2.10 0.65 65

1982 1795 5 13.10 89.00 tuz.t0 0.13 -5

1983 1560 -230 104.60 0.00 104.60 t.v2 230
1984 t7t2

lw
:78 29.14 1m,10 o.7l 78

1985 -746 nJ8 tu2.to 0.90 IM
1986 1770 -20 77.70 tuz.L0 o.u 20
1987 1739 -51 56.10 46.00 l(}2.10 0.55 51

1988 1758 -32 36.10 66.00 w2.10 0.35 32
1989 1759 -31 6.48 0.35 3l
1990 no visit
l99t no visit
LW2 1580 -2L0 tvz.ro 0.00 lvz.t0 1.00 2t0
tÐ3 1570 -220 103.60 0.00 103.60 1.0r 220
1994 t752 -38 æ.63 1û2.10 0.41 38

1995 1550 -244 106.10 0.00 106.10 1.04 2Æ
t996 l7g2 -8 84.85 lv2.to 0.17 8

l9y7 t59D -t9l 99.54 tv2.l0 o.E7 191

1998 1787 -3 86.28 tu2.t0 0.15 3
1999 2050 2@ 0.00 tvz.t0 tvz.t0 0.00 -2û
2W 2455 26s 0.00 1(D.10 w2.t0 0.00 -265
'/À,Jt r /u) -ö) /ö.t o IU¿.IU 0.74 ðJ
'¿w¿ mclorE
.AN3 rou, -l), ,).tu 3tI, LU¿.tU o.97 Iyt'
'¿tin Itilt) -t7t) 9ó.ó0 f,.)u IU¿.IU u.v) t/u

MEAN 172ß .A 53S/ 46,J8 053 A
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Ía¡iota Ntrcttûtl

No. 8824t/ CIIANCg,LORDOME Nztrús 260 stEer t135 &.t136
Cirçe glæier

GI.ACIT]RDA'IA
AsDect S\ry

AREA 2+.08 ha

Itda¡<Elev r960 m
MnElev 1580 m
ItleanHev lT70 m
Lenslh 055 h
ElevRmge 380 m

Gradient 0.436

JNOWIJNT]DA'IA

vfax SL 1950 n,7999
vlin SL 1545 n 195
vlear SL t7l7 n
iLRmse 405 n
tlo. suwela 23

tl
ì

I

il

F!
l.q

E
H

f

H

MEAST]RUVTE{TS vahæs shaded

YE{R SNOÌ/L¡NE DEPÁRIIJRE ÁRFr{S ACCI,JM ùrAss

ELEVAÏION FROMELAo AæTJM ABL Tfnlqtr- AREARÄITO BÆAì¡æ
m m ha ha ba (AAR) INDÞ(

HÅo TIffi 0 18.trt 525 0.78 0

tw L852 96 14.63 24.08 0.39 -96

tn8 185r 95 14.45 u.08 0.40 -95

tct9
1980 r833 77 t0.23 24.08 0.58 17
1981 tó6,3 -93 21.o5 24.08 0.87 93

7982 1848 n r0.67 t3.4t u.08 o.4 -82

1983 1545 -ztl 28.m 0.00 28.m 1.20 ztl
tgu
1985 1609 -147 22.95 24.08 0.95 147

1986 1678 :78 20.65 24.08 0.86 78

1987 t728 -28 19.33 2+.08 0.80 28
1988 1808 52 11.77 6.75 a08 o.12 -52

1989 t6t8 :78 ?r.59 0.86 78

1990

t99t
rw2
L993 1550 -2M 0.00 n.99 1.16 206
Lgp,4 tffi -147 22.95 24.08 0.95 L47

1995 l545 -2t7 28.90 0.00 28.90 1.20 ztl
1996 1720 -36 16.6 24.08 0.31 36
tgvt 1580 -176 0.00 2+.08 1.00 176

1998 1848 92 t3.41 21.08 o.M -E2

1999 1950 194 0.00 u.08 2+.08 0.00 -194

2W 1945 189 0.00 15.46 000 -189

zml 1570 -186 0.00 24.08 2t+.08 0.00 r86

2W2 1915 159 1.38 22.70 u.08 0.06 -159

2m'3 1570 -186 0.00 24.08 4.08 0.00 r86

2W 1605 -151 22.95 1.13 u.08 0.95 151

MEAN TIIT -39 t445 9.ß 0.60 39
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--Nt.lfl¿þr-llioto NrÍu.itl

NAí^S260 strcetfI37No.711Fl6

MEASTJRU\,IEX{TS

GLMII\{ARY GL.
Cirque glacier

il

t,

r
H

Ë
iÉl

E
H

I

E

;

.ìT,ACrI]R DA1A
\sDed S

\REA 58.51 ha

vfaxElev n50 m
vfinElev 20to m
vleaElev Tn m
rnpth r.19 lcn
llevRmge w m

iradient 0.n7

ü\O!\ILINEDATA

VIar( SL 2n2 m 19Ð
!fin SL 2Un m,1984
MeanSL 2125 m
lLRanee 252 m
\o. Surveys n

values shaded

YEAR SIiIoVILINE DEPARÏTJRE AREAS ACCIJM N{ASS

ELEVATTOI.I FROMEL^Ao AæUM ABL ÏINAL AREARTófITO BÆ.AT[E
m m hâ ha ba (AAR) INDÞ(

Etr,AO 2lØ 0 39.51 ljr.00 0.68 0

tw
tn8 2238 74 35.58 58.51 0.39 :14

tn9
1980 zvt3 -91 53.45 58.51 0.91 9l
l98l 2130 -34 46.11 12.N 58.51 0.79 34
1982 2l8t l7 2,.51 58.51 0.62 -17

1983 2135 -29 4.85 58.51 0.77 29
tgu 2420 -t4 57.31 1.20 58.51 0.98 144
1985 2108 -56 49.42 58.51 0.84 56
1986

1987

1988 2180 t6 36.51 22.û 58.51 0.62 -16

1989 2180 l6 n.49 o.62 -16

1990

1991

t9v2 27n -?./4 4.31 A.2n 58.51 0.76 24
1993 2tut -57 49.51 58.51 0.85 51
1994 2t2t 43 47.41 11.10 58.51 081 43
t995 2tL9 -45 47.@ 58.51 0.81 45
L996 2128 -36 46.26 58.51 o.79 36
t9v7 2052 -lt2 55.52 58.51 0.95 Lt2
1998 22n 36 26.17 58.51 0.55 -36
1999 2n2 108 45.14 58 51 0.n -108

2m 22ß 84 38.32 58.51 0.35 -84

2W 2ll8 -46 47.78 58.51 0.82 M
2W2 2210 M 30.01 28.50 58.51 051 4
2W3 2tr5 49 ,Í8.31 10.20 58.5r 0.83 49
2W 2125 -39 M.26 12.25 58.51 0.79 39

Mean 2125 -39 K?ß xL25 0.79 39
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No.7ll-Dß8

---NlluJV
f.ltora Ntl.tanlt

BLAIR GL. NzMs 260 sheetu3T & G37

Mountain glacier

'NOWLIN¡]DA'TA

vfax SL 2@O n,1999
vfin SL t8l2 n 1983
vlean SL t9L7 n
iL Ranse n8 m
\lo. Surveys 2t

i

i..

þ

FI
l-4

H
H

F

I
I

}LACIT]IIDA'IA
{sDect SE

{REA 24.62 m
Vfax Elev 2240 m

\din Elev 1790 m
VfeanElev 2015 m

,¿nsfh 0.63 km

Slev Range 450 m
fradient 0.71

MEAST]REMENTS values shaded

YEAR SNOWLINE DEPARTI,JRE AREAS ACCUM. MASS

FTFVATJON FROM ELAo ACCIJM. ABL TOTAL AREARATIO BAL{NCE
m m ha ha ha (AAR) INDEX

ELAo 1938 0 t8.52 7.90 26.42 0.70 0

1977
1978 20t2 74 13.00 26.42 0.5r :74

1979
1980 1863 :15 22.82 3.60 26.42 086 75
l98t 1925 -13 719 ?.6 4?. n,71 13

1982 1887 -5t 21.52 4.90 26.42 0.81 5l
1983 1812 -t26 Lt4 26.42 0.96 t26
1984 185 -80 2 3.3 26.42 088 80
1985 1853 -85 23.28 3.t4 26.42 0.88 85

1986

1987 1870 ó8 3.99 26.42 0.85 ó8
1988 tD'5 57 14.82 11.60 26.42 0.56 -57

1989 r876 -62 4.32 084 62
1990

r99t
1992
1993 953 15 8.73 26.42 o67 -15

1994 865 :13 22.72 3.70 26.42 0.86 73
1995 853 -85 3.t4 26.42 0.88 85
t996 9û 2 7.98 26.42 0.70 -2
1997

1998 972 34 r0.06 26.42 0.62 -34
t999 2090 r52 20.38 26.42 0.23 -152
2000 2085 r47 20.25 26.42 0.23 -t47
20oL L8A -96 23.75 26.42 0.90 96
2002 2005 67 14.02 12.40 26.42 0.53 -67

200.3 1845 -93 23.62 2.80 26.42 089 93
2004 850 -88 23.28 3.14 26.42 088 88

MEAN t9t7 -2t 19.01 7.2t 0.72 2t
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No.711D/21

Î.th.t. Ntr¿t.ntt

lVIvf,S 2l) sheet G37MtMcKEMtrE
Mountain glacier

I

t_.

i,¡

ã
tr

Etd
H

¡
Ë
E

I

,
I
L,

-

i;r_l\ctDRDATA
{spect s
\REA 48.67 0a

Vf¿rElev 2tû m
vfinElev t7û m

vlemElev 1930 m

-€nstlt 0.@ (ln

ElevRange 3N fl
ftadient 0.49

'NUWLINEDA'IA

|\,fax SL 2Ut8 ol 1999

MnSL l7t5 m, 1983

!{ean SL t874 m

SLRânse 363 m
!{o. Sr¡rvevs 22

MEASURH\{H\IS values shaded

YXAR SIÐWIINE DEPARTT]RE ARE^AS ACf,'UM MASS

EEVA1ION FROMEL{o AæIjM ABL TOTAL AR,EARATIO BÆ.AT¡CE

m m ha ba hå (AÁR) INDÐ(

H.,/\o 1904 0 30trt 17.ütt 0.60 0

1977

lm8 r950 46 25.89 48.67 o.47 Æ
ln9
1980 1910 6 29.86 18.81 48.67 0.61 4
1981 1888 -16 15.19 48.6t 0.69 16
1982 t9m -2 17.1?, ß(íÌ 0il 2
1983 1720 -184 -It.96 48.61 1.25 184
rsM lu?. -62 9.ß 48.6Ì 0.81 62
1985 1780 -tvt 48.6t 0.00 48.67 Lm t2+
1986 t9t7 l3 28.87 19 80 Æ.6Ì 0.59 -t3
1987 t8m -r4 15.4 48.6t 0.68 14
1988

1989 t9t2 8 t8.yt 48.61 0.61 -8

1990

t99t
tw2
1993 t782 -122 2.32 48.67 0.95 122
t994 t912 I 29.10 ß.n 48.67 0.61 -8
1995 1805 -99 4.81 48.67 0.90 99
t996 1910 6 18.81 48.67 0.61 4
IW l7t5 -189 û.63 -11.96 48.67 t.25 189
1998 1935 3l 23.t4 0.9 -31

1999 2At8 t74 45.86 48.6t 0.06 -174
2m 2052 148 42.U 48.67 o.l2 -148
2æl 1805 -99 43.87 4ß.67 0.90 99
2W2 t9û 56 20.67 28.00 48.67 0.4 -56
2W3 t770 -134 47.72 48.67 0.98 134
2W 1782 -122 4.35 2.32 48.61 0.95 122

MEAN tv4 -31 34.05 14.ffi 0.70 31
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No.8688/94

Îa¡bato Nc|!r.^E¡

NZMS260slætlfl7JACTGONGL
Mountain glacier

g"AqM.DATA
{sæct NW
{REA 52.15 ha
VfætElev 23W m
VfinElev gn m
Me¿nElev 2tlo m
Le¡efh 0.5 lm
Elev Ranse 380 m
Sradient 0.76

'NOWIINI'DA'IA

vfax SL 2t65 -.1999
vfi¡ SL 1990 n 1984

Vfem SL 20y- n
SLRanee 175 n
\o. Sr¡weys 19

MEASTJREI\,IHìTS vahæs shaded

YE{R SNOq/LNE DEPARIIJRE AREAS ACCUM IVIASS

ELEVATON FROMEtAo ACCT]M ABL 1UTAL AF.EARAIIO BALqIIG
m m ba ha ba (AAR) II{DÞ(

55 un
H,AO m70 0 30.15 ziLw 52.15 058 0

tql7
tn8 2098 28 28,78 52,15 0,Í0 -28
tn9
1980 2050 -m 35.65 16,50 52, 5 0.62 n
1981

t9E2 züt8 8 28.15 u.û 52. 5 0.49 -8
1983 m32 -38 41.85 10.30 52 5 0.72 38

1984 1990 -80 49.05 3.10 9. 5 085 80
1985 2Ã14 -56 6.83 52. 5 0.78 56

1986

1987 2061 -9 19.++ 52.15 0.56 9
1988

1989 æ80 10 n.75 '4.40 048 -10
1990

t99l
tw2
1993 tw2 :78 3.18 52.r5 085 18
1994 2M5 -25 15 03 9. 5 0.Ø 25
1995 2018 -52 7.U 52.15 0.77 52
1996 2t72 2 22.18 52. 5 0.s2 -2
l9y7 2016 -54 M.85 7.30 52. 5 0.77 v
1998 2n82 t2 25.10 52. 5 0.47 -12
tw 2165 95 43.51 52 5 0.15 -95
2m0 2133 63 36.6 52. 5 0.n -63
2ûl 2Aß -54 45.00 52. 5 0.78 v
20tr2 2tu3 33 22.77 29.38 52 5 0.39 -33
2W3 2015 -55 50.65 1.50 52. 5 0.87 55

2W ?'0t6 -54 45 00 7.r5 52 5 0.78 54

MEAN 205/ -16 y.ffi L6yt 0.60 t6
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No. 875/15

Ì.lbo,. N.Lt,.nt,

l.IZIvl,S 260 sheet G37JACKGL.
Small cirqæ glaciø

GI,ACIR,DATA
sDect w.

AREA 21.ß ha

ldax Elev 2280 m
WnElev 1800 m
MeanElev 2W m
LÉnstlt o.337 km
ElevRange 480 m

3radient r.42

tN()wrlI\EDA'la

\4Ð( SL 2008 uu-1999

\4in SL 1750 m, 1983

Me¿nSL 1880 m
lLRange 258 m
!{o. Surveys 23

MEAST]REN4ENTS values shaded

YEAR st¡o\uIlNE DEPARTTJRE AREA¡I ACC{JM TÍASS

E.EVATION FROMEXio accxjM ABL TOTAL ÁREARAIÏO BAIAIiICE

m m br bÁ hÂ r' l1Rl INDB(

EII\O IW 0 15.6E 5.80 2tß 0.73 0

tw
1978 1938 3l 11.48 l0.m 21.48 053 -31

r979
1980 1930 n 12.88 8.t) 21.ß 0.60 -23
r981 1885 -22 4.13 21.48 0.81 22
1:rE2 1951 4 TLß 2t.ß o.42 4
1l¡83 1750 -157 -8.Ð 2t.ß t39 157

tgu 1828 -79 19.68 r.80 2t.ß o.v2 79
1985 1875 -32 17.88 3.60 2t.48 0.83 32
1986 1935 28 il,98 950 ?,1.48 056

o.74

.28
,,1987 1905 -2 t5.88 5.60 21.ß

1988 1875 -41 17.88 3.60 2t.ß 0.83 32
Í¡a) 189E -9 4lr3 0.n 9
1990 no visit
t99t no visit
twz l817 -90 19.88 1.60 21.48 0.93 90
1993 1765 -142 21.13 0.35 21.48 0.98 142
r994 1880 -n 17.68 3.80 21.Æ 082 n
199s 1755 -152 27.47 t26 152
11196 195E 51 1:].85 2t.ß 0.36 -51

$tn 1805 -IUz tÐ 2t.48 0.94 tu2
t99E tw 33 1O:li] 21.48 0.52 -33
1999 zm 101 19.52 2t.ß 0.09 -101

2M l9v2 85 1&62 21.48 0.13 -85
2W l7!r8 -109 20.N 21.ß 0.95 109

2W2 1985 78 368 17.80 2L.48 0.17 :18

2W3 17fi -t47 21.48 0.00 21.48 1.00 141

2n4 cloud

MEAN 1880 -n lsAS 6?9 0.72 n
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l.tl.t. Nefut.ntt

No. zltBße Mt St I\,IARY NZv^S260srrcetG38

Rock glacier

ÊII\CIERDATA
\sp€ct SE

{REA 28.32 ta
VfaxElev 22n m

VfinElev t7û m

VfeæElev 1980 n
bnsth 0.7 tm
3levRmge Æ ll
Ïadient 0.629

Ì{O!VLN\EDATA

\4ax SL 2130 m- Z)fi)
VfinSL 1755 m.1984

Vlean SL 1889 m

JLRanse 375 m
tlo. Surveys t6

\

t

iIa.
EI

ã
ä

E
E

I
Ë

I

:

MEASURNUU\ITS values shaded

YEAR, stilou[]NE DEPARTURE AREAI; ACCulvl MÀSS

ELEVATION FROMELio AOCìL]M ABL TUTAL AREARAIIO BAI¿¡ICE

m m ha hÂ ha (AAR) INDÞ(

E¡/Ao InÃ 0 65,? 2 ?832 ort 0

tw
tn8
tc79
1980

l98l
t982
r983
tgu 1755 -l7l 20.32 8.00 28,32 o.72 t7t
1985

1Só 1835 -91 15.99 28.32 044 9l
1987

28.32 o.28 l91988 tw -r9 7.92 20.40
iln!) tn2 46 23.91 28.32 0.16 Æ
9m
t99L
1ry2 1850 :76 11.32 17.00 28.32 0.40 76
t9v3 1785 -r4t 11.63 28.32 0.59 t47
rÐ4 1850 -76 11.32 17.æ 28.32 0.¿10 76
19'¡5 1770 -15ó 9.93 28.32 0.65 156

IJ¡96 1855 :71 17.24 28.32 0.39 7l
tyn LU2 -M L6.57 28.32 0.41 84
1998 1889 -37 19.39 28.32 0.32 37
l:r99 2125 r99 n.90 28.32 0.01 -199
2W 2130 2M n.95 28.32 0.01 -?M
?mt 1780 -146 11.10 28.32 0.61 tß
2W2 2rt5 189 0.52 27.80 28.32 o.u2 -189
2æ3 t795 -131 15.72 12.û 28.32 056 131

2W r855 -71 11.08 17.ztl 28.32 039 7l

MEA¡I 1889 -37 1054 t7J4 037 37
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BREWSTER GL.
Mountain glacier

Í.tboto NuLu.^tt

NZ\4S 260 sheet G38No.868C-20

MEAST'RTIIVIENTS Di

I.}LACIERDATA
{.spect s
{REA 249.s ta
Vfax Elev 2390 1l
Vlin Elev 1655 1l

Vfean Elev 2023 n
-eneth 2.69 (m
3lev Range 't35 n
iradient 0.27

tNOìilLT\IEDATA

vlax SL 2280 rn 1999
vfin SL 1750 m 1993

Mean SL 1889 m
JLRanee 530 m
\o. Survevs 23

values shaded

YEAR SNOWLINE DEPARTT'RE AREAS ACCUM. MASS
FIFVATTON FROMEI.Ao ACCL'M. ABL TOTAL AREARATIO BAI,.ANCE

rn m ha ha ha (AAR) INDEX

ELAo 1935 0 121.50 128.00 2,/9.50 0.49 0

t9't't
197ß 1960 25 1.50,78 249,50 0.40 -25
t979
1980 1846 -89 193.50 56.00 249.50 0.78 89
l98l 1855 -80 188.50 61,00 249.50 0.76 80
L9g2 t97l 36 169.32 249.50 0.32 -36
19tn 1794 -l4l 28.20 24:9.50 0.89 L4t
1984 1800 -135 31.10 249,50 0.88 135
1985 1796 -139 29.00 249.50 0.88 139
1986 t842 -93 195.50 54.00 249.50 0.78 93pv 1828 -to7 43.90 u.9.50 0.82 107
1988

1989 1918 -t7 t00.10 0.56 t7
r990
t991
t992 1851 -84 190.50 59.00 249.50 0.76 84
1993 1750 -185 14.80 249 50 0.94 185
1994 1790 -14s 222.50 n.00 249.s0 0.89 145
1995 1777 -158 21.90 Yl:g.5o 0.91 158
L996 t962 27 159.57 249.50 0.36 -27
Lgvt 1779 -156 23.20 249.50 0.91 156
1998 1982 47 182.54 U:9.50 0.27 47
19E, 2280 345 241.32 249.50 003 -34s
2000 2155 220 220.35 a$.50 0.12 -220
2001 t770 -r65 228.66 u9.50 0.92 165
20v¿ 2050 115 203.@ ,16.50 u9.50 0.8r 115
2003 1794 -t4t 22t.30 28.20 249.50 0.89 t4t
20u 1780 -155 226.30 23.20 2r+9.50 0.91 155

MEAN 1t89 -46 168.70 80.80 0.68 ß
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No. 752 I-104 Mt. STUART
Moutain glacier

Ítllota NtL!..itt

NZ\4S 260 sheet G38

GLACIIJRDÂ'fA
{spect SE

\REA 31.55 ha
VIax Elev 1860 m
Vlin Elev 1570 m
VfeanElev L7t5 m
ænstlr 0.54 KM

ElevRange 290 m
Sradient 0.54

JNOVTLII\EDATA

Vfax SL 1850 m.20fl)
vfin SL 1515 rn 1995
Vlean SL t647 m
ìL Ranee 33s m
tlo. Surveys 22

M.TJASUR"EI! tltNTS values shaded

YEAR SNOWLINE Drpnnnnp AREAS ACCTJM. MASS

ELEVATION FROMEX-{o ACCIM. ABL TOTAL AREARATIO BAI^ANCE
m m ha ha ha (AAR) INDEX

$LAo 1673 0 2t. 5.tru 26.05 0.

1977 1587 -86 0.69 31,55 0.98 86
1978 1730 57 13.02 31.55 0.59 -57
1979
1980 11150 -27 ?,7,?,5 430 31.55 086 23
1981 1606 -67 1.70 31.55 0.9s 67
1982 1676 3 6.22 31.55 0.80 -3
198[t r538 -135 0.00 63.56 2.Ot 135
1984
l98s 1620 -53 245 31.55

31.55
0.92 53

1986 1660 -13 26.55 5.00 0.84 l3
1987 1678 5 6.48 31.55 0.79 -5
1988

1989 1663 -10 5.23 0.83 l0
r990
l99l
1992
1993 1535 -138 0.00 65.05 2.06 138
1994 1640 -33 27.95 3.60 31.55 0.89 33
199s 1515 -158 0.00 73.05 2.32 158
1996 t7t2 39 r0.35 31.55 0.67 -39
lgyt L567 -106 0.00 42.89 1.36 106
1998 16s6 -t7 4.68 31.55 0.85 t7
199D 1805 132 26.t9 31.55 0.17 -132
2000 1850 177 0.00 26.05 0.00 -177
2001 1s90 -83 30.59 31,55 0.97 83
200'2 1815 t42 4.37 21.68 26.05 0.t7 -142
2003 1570 -103 31.55 0.00 26.05 L.2l 103
20u 1565 -108 26.05 0.00 26.05 1.00 108

MEAN tø7 -26 29.E8 6.30 0.96 26
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No.86712

f.¡à.ro Ncltt.itt

IVIú,S 260 strcet F37LII\DSAYGL.
Mountain shelf glacier

I

t..

U
Ë¡

E
t€

H
E

F
H3

i

L

ELACIERDATA
{sDect S

\REA 52.53 ha

VlaxElev 1880 m
VfinElev 1610 m
VfeanElev r745 m
-^ensttr 0.57 h
levRange n0 m

iradient o.47

JNOWIINEDATA

vÍax SL 1875 r¡.l99E
vfin SL 1550 m. 1995

vfean SL 1700 1l

ìLRmee 325 n
tlo. Stwera 22

MEASUREX\{A\nS vaftæs shaded

YEAR SNOUtrINE DEPARTI]RE AREAS ACCUTVÍ. MASS

ELEVATION FROMEI,Ao ACCTJM ABL TOTAL AREAR,AJIIO BAI.AI\CE

m m ha bå ba (AAR) I¡¡DEX

H.Ao nn 0 39.L3 133) 52.53 o.75 0

ßn
[nE 1738 8 15.4 52.53 0.71 -8
t979
1980 t6s2 :78 2.U2 52.53 0.96 78
1!)81 16E1 49 3.93 52.53 0.93 49
DN 1781 5l 30.12 9.53 0.43 -51

1983 1560 -170 65.6 0.00 65.66 1.25 170
tgu
r985 tffi 4 49.63 2.90 52.s3 0.94 &
1986 1768 38 n.53 25.00 52.53 0.52 -38

1987 ló15 115 52.33 0.20 52.53 1.00 l15
1988 1772 42 4.63 n.m 52.53 0.4'l 42
1989 t7ø 34 a.u 0.54 34
1990

7991

tw2
1993 1555 -175 69.94 0.00 1.33 175
1994 r6r0 -120 52.53 0.00 52.53 r.00 120
1995 r550 -180 73.50 0.00 73.50 l.Q 180

tgt 6 tn5 45 28.M 52.53 0.47 45
l9y7 l6/¡s -85 70.65 1.31 85

1998 1800 70 38.08 52.53 0.28 :70

1999 1S/5 t45 51.59 52.53 0.u2 -145
mm 1ü0 1ll{) 5r.06 52.53 0.03 -t40
2001 tffi -90 51.09 52.53 0.n 90
?ñ2 ly72 t42 51.48 s2.s3 O.U¿ -L42

2W3 lñ7 -r23 52.53 0.00 52.s3 1.00 123
2W 1608 -122 52.53 0.00 52.53 1.00 122

I{EAN 1700 -30 3&9s 16.90 0.74 30

92
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No.752E5l

¡.rhot. Ndlutrntl

lVtvf,S 260 sheet Fi!9FOGPIC
Cirque glacia

i"
Éã

G

f!!
r-::ld

E
g

I

H

i

}I,ACIER.DÀTA

\spect SE

\REA t8.22 na

vfax Elev 2150 m

vlinElev 18,10 m

vlean Elev 1995 m

-ensttt o.4 KM

llevRange 310 m

iradient o.775

SNOIU,NIEDATA

![ax SL 2122 mo1999

l,IinSL 1888 m.1995
MeanSL 1967 m
SLRanee n4 m
!{o. Sunerr 19

MEAST]RU\,IM\NS vahæs shaded

YEAR SNOU/LINB DEPåRTURE ÄREÀs ACC{JÌVL MASS

EI..EVÀTTON FROMK¿o
^ocrur.

ABL TUTAL AREARÄTIO BAIJI.ICE
m m ha ha ba (AAR) INDÞ(

H,AO ßú 0 tLt2 62fr lE.t2 0.66 0

9n
tn8
r979
1980 l916 :11 ?4.40 0.m ?4.40 >l 7l
1981

1982 2Un 35 14.75 3.47 18.22 0.81 -35
1983

1984 1891 -96 42.80 0.00 42.80 >1 96
19&5

1986 1930 -57 30.,10 0.00 30.Æ >l 57

1987 twz -85 39.00 0.00 39.00 >1 85

1988 2U22 35 14.75 3.47 t8.22 0.81 -35

19a) m32 45 11.60 0.36 45
1990

tÐl
t9y2
1993 1894 -93 37.80 0.00 37.80 >1 93
tg94 rgm -87 0.ø 18.22 0.96 87
1995 188E -9 0.00 4.36 >1 99
1996 1894 -93 4r.70 0.00 4t;10 >1 93
1997 1890 -n 43.25 0.00 43.25 >1 n
1E¡I8 2ú8 111 16.45 t8.22 0.10 111

1999 2tn r35 17.48 t8.22 0.04 -135

2M 21ß 121 16.94 t8.22 0.ü -t2l
2ú1 1895 -v2 n.a 0.80 18.22 0.96 y2

20t2 2ll2 125 l7.w t8.22 0.06 -125
2W3 1962 -25 15.,{O 18.22 0.85 25
2W 1892 -95 18.22 0.00 18.22 r.00 95

MEAN lwr -n ?:L28 4.78 0.50 20

94
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No.7520103

f.lh.t. Nlrttrûti

NZMS 260 sheet Bl0SNO\ryY CK
Small mountain glacier

t

{--
ii
lj

H
lã
t¿¡

F
E

;
Ëg

=
I

I

I

}LACIERDATA
\spect w
\RBA 53.13 ha

vfax Elev 22tO m

Vfin Elev 2m,0 m
MeanElev 2105 m
Læncth 0.73 h
Elev Range 2to m

Sradient 0.29

iNOIilLIIITEDATA

Max SL 2U0 m,1999
MinSL 2004 m, 1997

Mean SL 2071 m

SL Ranee 236 m

No. Survevs 23

MEASIJREI! ENTS values shaded

rEAR SNOWLINE )EPARTT]RE AREAS \ccuM. VTASS

FIEVATION FROMEI.Ao q,ccuM. ABL IOTAL {REARATIO ]AI.ANCE
ll m rÂ m E AAR) TNDEX

ELAo 2092 0 31.88 21.25 53.13 0.60 0

t971

t97t 2156 il 46.27 53.13 0.13 -64
1979

1980 20u -68 4.77 53.13 0.91 68

1981 2158 66 46.7t 53.r3 o.t2 -66
982 2038 -54

-59

45.43

53.13

7.70 53.13 0.86 54

983 2033 0.00 53.13 1.00 59

984 2024 -68 48.33 4.80 53.13 0.91 68

985 2020 -72 49.t3 4.00 53.13 0.92 72
986 2036 -56 45.93 7.20 53.13 0.86 56

1987 2025 -67 4.94 53.r3 0.91 67

1988 2037 -55 45.93 7.20 53.13 0.86 55

1989 2103 l1 24.95 53.13 0.53 1l
r990

r99r

1992

1993 2058 -34 12.44 53.13 0.77 34
t994 2034 -58 46.13 7.00 53.13 0.87 58

1995 2030 -62 41.13 6.00 53.13 0.89 62

1996 2057 -35 12.o9 53.t3 0.77 35

ßn 2020 -72 l.2t 53.13 t21 72

r998 2158 6 6.42 46.71 0.t2 -66
1999 2240 148 53.13 0.00 53. J 1.00 -148

2000 2lß 54 42.63 53 3 o.20 -54

200t 20M -88 52.73 53 3 0.99 88

2002 2t20 28 21.83 31.30 53 J 0.41 -28

2003 2041 -51 44.73 8.40 53. J 0.84 5l
20M 2034 -58 53.13 0.00 53. J 1.00 58

ì{EAN 2071 -21 39.ú 13.6r 0.73 2t

96
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No.863B/1

Í.tá.to Nrl.,tnll

NZIV,S 260 sheet E39MI CARIA
Smll cirque

I

I
L-

Inl

E
l:

E
H

É
E

T'

t

l

i'

I

It-

I

GLACIM,DATA
Aspect SE

AREA 17.13 u
Ma,rElev 1600 1l

WnElev 1,100 n
VemElev 1500 n
Lensür 03 m
ElevRange 2ú n
3radie¡t 0.67

JNOWLINEDA'IA

\dâx SL tffi o 2000
!fin SL 1366 m.1995
Vfe¿nSL 1450 1l

tLRanee 294 lt
\Io. Srweys 21

MEASURUUmüS values shaded

rEAR ¡Il[f,SiLINE )EPI{RItJRE AREA!¡ ACCUM vfASS

]Í.EVATION :ROI\48[AO ACCIJM ABL NOTÄL ARFARA1O BAI.AI{CE

m m ba ba ha IAAR) INDÐ(
EX,AO t{n 0 2.8 l¡ffn 17.L3 0.n 0

1977

1978 t4ø'2 -30 10.08 t7.13 0.41 30
1979

1980

1981 l4t3 -59 3.47 17.r3 0.80 59
t982 l4zt 48 6.39 17.13 0.63 ¿18

1983 1372 -100 42.80 0.00 42.8 250 100
1984

1985 1423 49 6.29 17.I3 0.63 49
1986 t5?5 53 9.80 7.33 17.t3 0.57 -53
1987 1422 -50 6.Ut 17.13 0.65 50
988 r500 28 6.43 10.70 t7.t3 0.38 -28
989 1429 43 7.33 0.57 43
990

991

tw2
t9E3 1375 -97 0.00 35.98 2.70 n
t994 1400 12 17.13 0.00 t7.13 1.00 72
19p5 t366 -106 0.00 54.ß 3.18 106

1996 1390 -82 22.W 0.00 n 1.28 82
1997 1395 :77 19.50 0.00 19.5 t.t4 77
1998 l4r7 -55 4.67 t7.13 o.73 55
1999 1650 178 0.00 t7.t3 17.t3 0.m -178
2W tffi 188 0.00 8.74 0.m -188

2W t420 -52 9.15 0.72 52
2¡t2 tas 153 0.00 8.74 8.74 0.00 -153
2W3 1422 -50 814 0.60 874 0.93 50
2W 1380 -v2 8.74 0.00 874 1.00 92

MEAN 1450 -n l{t5 481 0.91 z2

98
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No.859D

MEASTJREI\{E{IS

l-WA-

FII\DI"AYGL |¡zrvrs2@sheerE3e

Cique glacier

JNO\ryLI¡IEDATA

Vfæ( SL 189( m.1999
\4inSL 1561 m. 1995

We¿nSL 166,3 m
lLRanse 329 m
tlo. Survern 2C

it
LI

Ë

E

Ë
H

E

il

it

}II\CIERDATA
\spect sw
AREA 67.1: ta
![axElev 1900 m
!finElev r550 m
MemElev t725 m
Leqsür 0.875 h
ElevR4ge 350 m
3radient 0.4

valuæ sba&d
YEAR, SìOIü1LINE Drp¡nrunE ARE^AS ACCT,]lvf. I,IASS

ELEVÀTIOI.T FROMEI-Ao ACCTJM ABL fiNAL .AREAR,{NO BAI,ÁT¡CE

m m tta ha ha (AAR) INDÐ(
H"Ao t6v} 0 35J5 312 fl.15 0.3t 0

1971

tn8
tn9
1980

1981 r604 -89 9.62 67.15 0.86 89
t982 1735 42 41.30 67.15 0.38 42
1983 1582 111 5.63 67.15 0.n 111

tgu
1985 1629 -& 18.26 67.15 o.73 &
1986 1725 32 n.95 39.20 67.15 042 -32
1987 1622 :71 ló.10 67.15 o.76 7t
1988 1685 -8 35.15 32.æ 67.15 o.52 8
1989 l&2 -51 4.15 23.û ffi.15 06 5l
1990

t99l
t9y2
t9p3 r575 -118 4.25 67.t5 0.94 118
t994 1634 -59 20.28 67.t5 0.70 59
1995 156r -t32 1.98 67.15 0.s7 132
1996 1632 -61 19.61 67.15 0.71 61

tw7 1580 -113 5.15 67.15 0.n 113
r998 l7t9 26 38.10 67.t5 043 -26
1994 1890 797 65.04 67.15 0.03 -t97
2W 1833 140 59.33 67.t5 o.t2 -140
2ûl t6t4 :79 54.01 67.15 0.80 79
2W2 l8û2 109 6.63 0.19 -109

2W3 t6l2 -81 45.62 11.80 57.42 0.79 81

2W 1578 n5 53U2 4.40 57.42 0.n 115

Mean 1663 -30 4137 23.74 o.62 30

100
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No. 752 B/48

_--NlluJv
l.Ihoao Ntlsnnf¡

IVMS 260 sheetE4OPARKPASS GL.
Valley glaciu

MEAST]RUVIUTIS
ll
L_l

Ë

E

E
Ë

H

il

ll
'-l

l
I

'

rl

INOWLINEDATÄ

VIar( SL t962 m,1999
VIinSL 1610 m- 1995

Vfean SL l79t Ít
ìLRanee 352 n
\o. Sr¡rvew 21

values shaded

YEAR sh[ostuNE DEPARTI,JRE AREAS Aætllvl MASS¡

ELEVAIION FROMEL¿o ACTJM ABL TOTAL AREARAITO BAIj}¡CE
m m hl b¿ b¡ (AÁR,) INDRX

EI.Ao tr4 0 u1.n 85.70 2t3.fft 0.6{t 0

1977

tn8 1903 79 122.31 213.û 0.43 -79
lm9
1980 1808 -16 131.60 82.00 213.û 0.62 16
1981 1778 4t 74.N 2t3.(fr 0.(r5 M
1982 1858 34 t01.20 213.û 0.53 :11

621983 r762 -62 70.93 213.û o.67
1984 1765 -59 r4r.û 72.û 2t3.û 0.66 59
1985 l7g2 -122 57.m 213.û o.73 t22
t986 1863 39 110.10 103.50 213.û 0.-52 -39
1987 1843 19 n7.û 96.m 213.û 0.55 -19
1988

1989 t794 -30 L34.û 19.W 0.63 30
1990

t99t
tw2
t993
1994 1783 4l 138.10 75.50 213.û 0.65 4t
1995 1610 -214 26.û 213.û 0.88 2t4
1996 l7û -& 70.43 2t3.9) 0.67 Ø
tw7 1690 -134 53.,10 213.ffi 0.75 134
1998 t872 48 1û7.80 213.û 0.50 48
1999 1962 138 151.53 213.û o.29 -138
2W 1943 ll9 t42.26 2t3.û 0.33 -lt9
2æl 1670 -154 168.?t 213.û o.79 154
2W2 1923 99 130.78 2t3.û 039 -99
2W3 l66t -163 169.10 4.50 213.fi o.79 t63
2M 1665 -159 168.60 45.00 213.û 0.79 159

Mea¡ t79l -33 Ij¿&31 8338 0.60 33

toz
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No.752El2

--AUWJA,-Ì.tàora Ntlut.Dtt

I\ZIvf,S strcer E41MT.IARKINS
Glacierctte

rl

ii
t
E

t
Ei

¡

il

ii
ri

INO}YI,INEDATA

Ivlilt. SL 2215 m, 1998

!fin SL 1630 m,1995
MeanSL 1885 m

lLRange 585 m
!{o. sun'¡eys t7

MEASUREMU\TS values Saded
YEAR SIrcS/IjNE DEPARTTJRE AREAS ACCUì/Í. lvIA.SS

ELEVATON FROMEI¿o ACCTJM ABL TCTTAL AREARANO BAI.AIiIG
m m ba ba ha (¡vCR) INDÐ(

H.Ao 1945 0 17.67 9.E0 n.47 uØ 0

tw
1978

tn9
1980

l98l
1982

r983
lgu 1680 -265 0.00 33.82 t.x 265
1985

r986 1892 -53 33.82 0.00 33.82 123 53
t987
1988 2080 r35 9.47 18.00 n.47 0.v -135
1989 2U36 9t 16.63 n.47 o.39 -9t
1990

r99t
twz
1993 1670 -n5 39.50 0.00 39.50 t4 n5
1994 1850 -95 4.Ut 0.85 95
t995 1630 -315 000 43.61 1.59 315
1996 t782 -163 0.00 27.47 Lm t63
twl t633 -312 36.80 0.00 36.80 1.34 312
1998 22ú 26t 26.55 n.47 0.û3 261
1999 2215 n0 0.95 26.52 27.47 0.03 -n0
2W 22n 255 14.75 0.09 -255
2m 1665 -n0 n.47 0.00 n.47 1.00 280
20fr2 ztm 45 2.17 t4.u t6.21 0.13 -2t5
2û3 l7N -205 15.51 0.70 L6.21 0.96 205
2W 16m -255 27.47 000 27.47 l.m 255

MEAN 1885 -60 m.v2 7.5E 0.78 ó0

LM
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No.7528125

f.lhorc Nal.t.ûti

NZVIS sheet Bl1BRYANT GL.
Mountain glacier

i

i_

I

F
ljj
ll

EIFI
EI

Et

I

}LACIERD^AT,A.
\spect SE
\REA 29.7 ha
vlax Elev 2180 m
VIin Elev 1660 m
Mean Elev 1920 m
Lensth 0.94 km
Elev Range 520 m
Sradient 0.55

JNOVYLINEDATA

vfax. SL 20lo m, 1999
vfin. SL 1610 n 1995

vfean SL 1745 m
ìL Ranse 400 m
rlo. surveys 22

IIIT;ASUK.FJÑ lIjN'I'S values shaded

YEAR SNOWLINB DEPARTTJRE AREAS ACCTJM. MASS

ELEVAflON FROMEI-Ao ACCUM. ABL TOTAT AREARATIO BAI.ANCE
m m ha ha ha (AAR) INDEX

ELAo 1783 0 12.2[ 17.50 29.7 0.41 0

t977 1740 43 20.90 8.80 29.7 0.70 43
t978 1884 101 24.80 29.7 0.t6 -l0l
1979
1980

l98l 1763 -20 t5.70 14.00 29.7 0.53 20
t982 1780 -3 12.70 17.00 29.7 0.43 3
l9E3
1984

t620 -t63 34.50 0.00 34.5 1.16 163
1620 -L63 31.80 0.00 31.8 1.07 t63

1985

1986
t6l0 -17? 37.30 0.00 37.3 1.26 t73
1770 -13 15.62 29.7 0.47 t3

1987 t763 -20 t5.70 r4.00 29.7 0.53 20
1988

1989 1753 -30 12.30 0.59 30
990

t99t
992
993 1756 -27 17.20 12.50 29.7 0.58 27
994 t728 -55 6.30 29.7 0.79 55
995 1630 -153 0.00 40.17 1.35 153
996 1680 -103 29.10 0.60 29.7 0.98 r03
997 1670 -1 13 0.69 29.7 0.98 113
998 1778 -5 16.54 29.7 0.M 5
999 2010 227 28.73 29.7 0.03 -227

20æ 1965 r82 27.85 29.7 0.06 -t82
200r 1665 118 29.20 0.50 29.7 0.98 118
200i¿ 1870 87 5.50 24.20 29.7 o.l9 -87
2003 1666 tt7 28.80 0.90 29.7 0.97 tL7
20u 1675 -108 29.06 0.64 29.7 0.98 108

MEAN t74s -38 20.16 t0.27 0.69 38
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No.752B-13

--Nt.l!j,.-l.thoro Ntlúatntt

NZIúS260sl@tDlOAIISA MIS
Cfuque glacier

i
L-

F-1ì

t!

F!
EI

E
H

F

f
l
I

GLDATA
Asp€ct s
AREA 22.91 na

\dax Elev 1830 m

!finElev 1530 n
VleanElev 1680 m

L€nsúr o.75 (m

ElwRmge 300 n
hadient o.4

il\O\ilLII\IEDATA

!{ar( SL 1830 n..1999
!fin SL 1555 rn 1995

![ean SL 1621.105263 m
SLRanee n5 m
!{o. suweys t9

MEASUREMA{IS Deitisedvalues shaded

I,EAR SI.¡OU/LINE DEPARTIIRE AREAS AOCIJM ì1tÀSS

EI.EVATTG.I FROMEtAo Aæt,M ABL TUTAL AREARATTO BÆJIiICE
m m b¿ h¿ b¿ (AAR) INDH(

H,AO 1ó4E 0 7:72 10.50 tan 0/.2 0

tw
tn8 tØ3 -5 13.59 22.91 o.47 5
tn9
1980

1981

1982

1983 1560 -88 19.21 3.70 22.91 0.84 88
1984 1595 -53 t4.91 E.00 22.9L 0.65 53
1985 1595 -53 14.9t 8.00 22.9t 0.65 53
1986 t&9 I 14.34 22.91 0.37 I
t987 1625 -23 11.43 22.91 0.50 23
1988

1989 t6t2 -36 10.13 0.56 36
1990

t99t
twz
tÐ3 t56/. -84 4.10 22.91 0.82 u
1994 1596 -52 8.20 22.91 0.& 52
t995 1555 -93 3.12 22.91 0.86 93
1996 1584 4 6.Ø 22.9t o.7t &
l9E7 1593 -55 7.76 22.91 0.66 55
1998 t62t -n 11.00 22.91 0.52 n
1999 1830 182 0.00 22.91 22.91 0.00 -182
2000 1785 137 22.14 0.04 -137
2æ1 1593 -55 10.52 0.58 55
2W2 1685 37 13.87 18.22 0u: -37
2û3 1583 -65 ß.4 4.80 t8.22 o.74 65
2W 1590 -58 10.42 7.80 t8.22 o.57 58

MEAI|I t6a -21 l?-05 9.96 0.s4 A
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No. 8518/57

tUÁ-
f.¡tota Nutr..ntt

l.¡ZIv[S 260 sheetD()Mt. GT]NN
Cirque glacier

i
ì

I

tr

F
H

EH
H

tI
Ë

I

ì

Gr-l\cür,RDA'IA
{sDect SE
{REA 53.72 1a

VforElev 1820 n
VfinElw 1470 ft
VfeaElev 16/;5 ft
Lensûr 0.75 m
Elev Range 350 n
hadient 0.47

'NOIryLIII{EDATA

VIæ( SL 1810 m.2(X)0

!finSL t47l m,1995
Vfean SL r565 m
lLRanse 339 m
![o. surveys 2t

MEASTIRB\,IU\IS values sluded

YEAR Sì{OV/LINE DEPARTTIRE ÁREAS ACCUlvt T{ASS

EI.EVATION FROMEL¡{o ACCIjM ABL TÛTAL TqREARAïIO BAIÁIiICE

m m ba ha ha (AAR) INDEX

H,Ao 15Ct 0 l4,ct 2t0,ù 35.6t 041 0

lw 1615 22 14.72 39.00 53.72 0.n -22

ln8 1638 45 4L.6t 53.72 0.23 45
tn9
1980 1529 -g n32 53.72 0.62 &
l9El 1531 -62 21.28 53.72 0.60 (t2

1982

iss¡
1610

1478

t7
-115

38.n 53.72 0.29 -17

2.41 53.72 0.96 115

1984

r985 15,1O -53 23.ß 53.72 0.56 53
1986

r98? r555 -38 n.û 53.72 049 38
1988

1989 1534 -59 21.88 0.59 59

1990

t99t
t9E2
1993 1,185 -108 5.60 53.72 0.90 108
1994 1529 -Ø 33.40 20.32 53.72 o62 &
1995 t47l -122 0.,10 53.72 0.99 122

1996 r5fi -86 13.û 53.72 0.75 86
t9c7 t520 :73 17.53 53.72 0.67 73
r998 1559 -34 28.30 53.72 0.47 34
1999 t8u2 20 52.95 53.72 0.01 -209
2W 1810 217 $.n 0.0r -217
2æ1 1515 -78 28.ú 4.47 0.63 78
2W2 1ó35 a 26.U 35.67 0.25 42
2W3 t525 -68 25.97 9.70 35.6t 0.73 68
2W 1485 -108 30.07 5.60 35.67 0.84 108

MEAN 1565 -?a ns6 23.15 0.55 2A
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Glenmary Correlation
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No.84135

rur-'
f.trota Nclct.itl

I|AVI/RB\ITYPKS. NZtvr.S260sheetDto

Cirque glacier

'NO}VI.INEDATA

vfar( SL t67C m.1999
vlin SL 130( m, 1995

vlean SL 14.r'.5 m
SLRaue 37C m
\o. surrireys t9

!

i
l
t-.

!l,
t. -1

F¡-;
È''

E
H

I
tfl
Ë

ÊLACIER.DATA
{specl sw
\REA 18.06 ha

vlax Elev 1680 m
vlinElev 1310 m
vlean Elev 1495 m
lnsfh o.75 kn
levRange 370 m
Sradient 0.49

MEAST]RBVIH\ITS valtæs shaded

I'EAR SNOSiL¡NE DEPARTURE AREAS ACC'UM MASS

ELEVATION FROMELAo ACCI,'M ABL TOTAL AREARATIO BAL{I{G
m m hâ bâ ha (AAR) INDÞ(

Hr\o t+t6 0 9.2t; E.EO 1&ffi 0.51 0

ßn
t978 1480 4 8.96 9.10 18.06 0.50 -4
7979

1980

1981 1408 -ó8 15.56 2.50 18.06 0.86 68
t982 1472 -,f 8.71 18.06 0.s2 4
1983 134ø. -132 0.60 18.06 o.s7 t32
l9u
1985 tm -36 5.29 18.06 0.71 36
1986

1987 t4s4 J) 6.6 18.06 0.63 22
1988

1989 1429 47 4.10 0.77 47
1990

t99l
1992

7993 1360 -tt6 o.94 18.06 0.95 116

1994 1408 {8 2.6 18.06 0.86 68
1995 1300 -176 0.00 n.8 1.54 176
t9% tÆl -15 7.52 18.06 0.58 l5
l9c7 t32l -155 0.36 18.06 0.98 155

1998 1478 2 8.89 18.06 0.51 -2
1999 t6ito t94 17.78 18.06 0.u2 -194
2m t657 181 t7.43 0.03 -l8l
2æl l40s :71 15.72 18.06 0.87 7l
2W2 1613 137 12.52 0.11 -137
2ñ3 1376 -100 16.96 1.10 18.06 0.94 100
2M 1380 -96 17.ú 1.00 r8.06 0.94 96

MEAI\ 14ø}5 -31 tLg 6.U2 0.69 31
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No.797Gl4

f.ìl.ta Narut.ift

NIZMS 260 sheetDtlBARRIM,PK
Momtainglacier

I
I

{,

L-
rs

E
ui
L;I

HE

T
ä

ij

õI,ACIM,DATA
{sæct S

{REA 57.56 ha

Vfa,r. Elev 19m m
VlinElev 1420 m
VleanElev 1660 m
]levRanse ¿180 m
rtrgth 0.75 h
Ïadient 0.&

il\O}VI.INEDATA

vfÐ( SL 1900 n1999
vfin SL 1360 n 1995

vlean SL 1560 n
iLRanse 5N n
No. Stwera t9

MEASLIRHVIHTIS Deitisedvalues shaded

YEAR SNOUIINE DEPARTURE AREAS AOCTJM MASS

ELEVATION FROIUEI.Ao ÄccuM ABL TOTAL AREARA"NO BAIÁNG
ltì Ùl hd hÄ bã (AAR) II\DH(

H.Ao 1596 0 q5 fl.m fl.56 0.70 0

1977

1161978
1979

t7t2 37.5 57.56 o35 116

1980 1545 -51 48.56 9 57.56 0.84 51

1981 ßn :73 6.33 57.56 0.89 73

l9v2 l5ó5 -31 12.2 57.5ó 0.79 3l
1983 1378 -218 63.9 0 63.9 1.11 218
t9u
1985 L52/+ :72 6.37 57.56 0.89 72
1986

ßn 1555 .ll 10.7 57.56 0.81 4l
1988

1989 r525 :71 6.6 0.89 7l
1990

l99t
t9v2
1993 428 -168 ffi.7 0 ffi.7 1.05 168

1994 478 118 2.33 57.56 o.96 118

1995 3û -236 0 65.03 1.13 236
t996 470 -12ß 2.0s 57.56 0.96 t26
9n & -132 0.81 57.56 0.99 t32
1998 682 86 32.4 57.56 0.4 -86

r99g 900 3M 0 57.56 57.56 0.00 -304

?M 803 n't 54.28 57.56 0.06 -n7
2m1 ,188 -r08 54.56 57.56 0.95 l0B
2IlJ2 7m 194 5.36 32.82 0.09 -194
2W3 tÆ -148 56.56 1.00 57.56 0.98 148

20M

MEAN 1560 -x 4z116 14.47 0.75 36

I14
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No.79lD/1

ru
ftìhora Nclut.ril

NZNÍ,S 260 sheet C42Mt.IRH\E
Glacieretæ

i. _.

1

t.i

H
1..í

ãt¡¡
E

t
Ë

ËI"ACIM.DATA
aspocr t
{REA 12.78 ha

VforElev 1800 m
V[nElev 1450 m
Vlean Elev 1625 m
ilevRmge 350 m

bngttr 0.5 (m

fradient o.7

JI\O\ryLII\IEDATA

lfax SL 1728 (\ln&
ltn SL 1400 rL 195
![ean SL t53l m
JLRanee 328 m
!{o. Surveys L7

MEASURn\{EhTIS values shaded

YEAR SI.¡OViLINE DEPARruRE ARE.{S ACCulvl. N4ASS

Ef.El/ATrOr.¡ FROMEIAo ACCUM ABL TOTÄL ARFARA11O BAI.AìICE

m m ba ha ba (AAR) TNDÞ(

H"Ao 1sfii 0 755 10.¡t0 17.95 0J',2 0

lw
tn8 1700 137 1.00 16.95 17.95 0.06 -tt|
t979
1980

1981

t982
1983 lÆ7 -r56 31.25 -13.30 17.95 t.74 156
1984

1985 1526 -37 10.05 7.m t7.95 0.56 37
1986

1987 1526 37 10.05 7.90 t7.95 0.56 37
1988

1989 1537 -26 9.25 8.70 17.95 052 26
1990

1991

1992

1993 l4g7 -156 31.25 -13.30 17.95 1.74 156
1994 t5L2 -51 11.05 6.90 t7.95 o.a 5l
1995 1400 -163 -L4.70 17.95 1.82 t63
1996 1498 ó5 5.82 17.95 068 65
1997 t4û -103 20.00 4.05 19.95 1.11 103

1998 l6t2 49 13.22 t7.95 0.26 49
1999 1665 LU) 15.75 17.95 o.t2 -tvz
2m 1685 122 16.48 17.95 008 -122
2001 1438 -125 17.59 t7.95 0.98 125
20tr2 1728 r65 0.57 10.33 0.03 -165
zæ3 1454 -109 16.05 1.90 17.95 089 r09
zD0/. 1470 -93 t7.95 0.00 17.95 1.00 93

MEAN 1531 -32 13.48 4.17 0J4 32
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T.lho¡o NtLst.ntt
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lrene Correlation
y= -3.8197 + 0.99496x R^2 =0.846
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No. 797 B/10

---NllW1.ttat. î1ùr!,tûtl

NZlvf,S 260 sheet C44MERRIERA
Patcþ glacierene

i
L,

[,
ti

Èl

u

E
H

ñ
EI

L;II\UITJRI'AIA
Aspect E

AREA 12.78 ha

lvfax Elev 1700 m
MnElev 1400 m
I\tfemElev 1550 m
Elev Ranse 300 m

Iængth 0.5 m
C.radient 0.6

'NUWLINI'I'AIA

\da,( SL 1688 m.199
l4in SL 1350 ol, 1995

Vfean SL 1478 m

lLRanse 338 m

\Io. Surveys l5

MEASURAUE{TS values shaded

EAR sNowuNE DEPARTURE AREAS ACCITM lvlAsS

ELEVATION FROMEIAo AæIJM ABL ÏINAL AREARATIO BAI-AIi¡CE

m m ha hâ hâ (AÄR) INDÐ(

¡JLAO r5l5 0 7.13 5.O5 t2.78 0.56 U

TW
tn8 1655 LN lt.4 12.78 0.10 -llm
rn9 No visit
1980 Novisit
1981 Novisit
1982 No visit
1983 No visit
rgu Novisit
1985 No visit
1986 No visit
1987 No visit
1988 Novisit
1989 1545 30 s.83 6.95 12.78 0.46 -30

1990 No visit
t991 No visit
79E2 Novisit
7993 1380 -135 16,tr 0.00 16.2 LN 135

1994 1420 -95 r1.73 1.05 12.78 o.y2 95

1995 1350 -165 0.00 t9.v 1.51 r65
1996 1425 -90 t.25 12.78 0.90 90
1997 1385 -130 0.00 15.65 LN 130

1998 1445 -70 2.tl 0.83 70
1999 1688 t13 t2.31 12.78 004 -173

2W In clor¡d

2ffii t4l2 -103 12.38 12.78 o.c7 103

2W2 1690 175 t.76 0.03 -L75
2û3 l4t5

1405

-100 11.88 0.9 t2.78 0.93 100

2W -u0 12.78 0 12;t8 100 110

MEAN t4it8 -31 9.79 2.94 o.Tt 37
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No.8û3/l

f.lhotc NúL¿t.Ãtt

NZlvf,S 26() sheet C45CAROLINE Pk
Paæhy glacierctte

INO}YI,INEDATA

vfar( SL t575 n 1999

vfin sL 1220 tr 1993

vfean SL 1335.454545 m
ìLRanee 355 m
t{o. Surveys lt

MEAST]REII4ENITS vahres shaded

ì'EAR st{o$iI_INE DPARTI,JRE AREAS Aæ[JN[ lvfASS

ELEVATION FROMEIAo AæI,]M ABL TOTAL ARFá,R.ÊíIIO BÆAI.ICE

m m ba ba ba (AAR) I¡ùDÐ(

Hl\o 1380 0 7.50 25,0 10 0.75 0

tw No visit
1978 Novisit
1919 Novisit
1980 No visit
l98l Novisit
t982 No visit
1983 Novisit
1984 No visit
1985 No visit
r986 No visit
rs87 Novisit
1988 No visit
1989 No visit
1990 No visit
1991 No visit
lÐz No visit
1993 tnÙ -1ó0 0.00 15.79 1.58 160

194.4 1333 47 8.95 1.04 10 0.90 47

1995 1230 -150 A.m 0.00 14.9 1.49 150

l!196 t3y2 -78 L.A7 l0 0.89 78
l9c7 1250 -r30 13.30 0.00 13.3 1.33 130

1!D8 13v2 2 2.56 0.74 2
tw 1562 182 0.69 2.76 0.û7 -182

?NO krcloud
2m tn5 -105 2.85 0.60 3.45 0.83 105

2W2 t575 195 0.46 1.83 0.13 -195

2m.3 r29t -89 2.55 0.90 345 0.74 89
2W tn0 -110 10.00 0.00 10 1.00 110

MEAN 1335 -45 7.E0 0.98 0.88 45

r20
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