
M.Se. 	 Geography 

AN ASSESSHEN'f O:F' (r'HT:; ICE l1ASSES OF 	 AXEL HEIBERG ISLAND, ILL-/.1'. 

INVKWl.'OHY 

by 
C. Simon L. OmrrlHnnBY 

The measurc:m::mts pJ'oposed for' a glacier inventory, 

including the fon!'! of et basic data sheet sui table for com­

puter analysis, ar~ discussed in Part I. The importance of 
. 	 /thestandardizing glacier ident':ification, the quantitative data 

(elevation, linear, aroa volume mC'H:U3Ur'cments and their 

acc'uracy) and the quali tative information (glacier description 

and classification) is stresscd. Elevation of the snow line 

and of the mean accumulation &.nd atlatton areas is included 

in the inventory. 

The feasibility of the inve~tory propoB B was 

successfully tested in a pilut study on the 1101 glaciers of 

Axel Beiberg Island (BOON) 900 W) , Canadian Arctic Archipelago. 

The great variety of glaciers; covering 31.5 per cent of the 

isl[;l.nd, permi tted evalua tion of many cri tie-al problems. Ba::-,Lc 

data for each glacier is presented as a computer printout, ac­

compHnied by an index map, and the physiography and climate of 

the area and a list of source material included. Part 11 can 

be (;ousldo:eed the fix'at completed example of at! Internati(lYl[ll 

H:rdro1ogic8J Dec.ade TtJOr1d g} ac. i8r invento-ry. 
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INTRODUCTION 

In 1958 a study of the world-wide distribution 

and amount of land ice cover was recommended for the Inter­

national Geophysical Year (IGY), but only completed by a 

few countries. With the start of the International Hydro­

logical Decade (IHD), the first systematic study of the 

world's water resources, it became important to know more 

about the distribution and volume of water in the frozen 

state. Most of the world's solid water resources are con­

centra.ted in the polar regions, particularly Antarctica and 

Greenland, but a reduction in the volume of permanent ice, 

of the order of one per cent, would produce as much fresh 

water as the present total volume in fresh water lakes 

(Table I). 

Table I: DISTRIBUTION OF THE EARTH'S WATER (x 106km3) 

2 3 4Bauer1 Nace Shumskii Thiel 

Atmospheric Water Vapour .012 .013 
Rivers and Ground Water .025 , 

Circulating Ground Water .25 
Freshwater Lakes .25 
Inla.nd Waters .25 
Permanent Ice 21.74 16.7 24.23 24.0 
1. Bauer, 1955; 2. Nace, 1967; 3. Shumskii et aI, 1964;
4. Thiel, 1962 

The figures in Table I demonstrate the order of magnitude 

involved and the uncertainty, in the literature, as to the 

true values. 
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In May 1966, shortly after the onset of the Inter­

national Hydrological Decade, the Co-ordinating Council for 

the IHD passed a recommendation re-inforcing the International 

Geophysical Year attempts to make a world-wide glacier 

inventory. This formed the frwmework for this dissertation. 

Firstly, the thesis sets out to.contribute to a guide which 

was to be produced by a Working Group of the International 

Commission of Snow and Ice under the Chairmanship of the 

thesis supervisor, Dr. Fritz M~ller. Secondly, it is an 

initial application of this Guide to an area in the Canadian 

High Arctic, Axe1 Heiberg Island (BOON, 90OW). 

Nace (1962), in an early proposal for an inter­

national programme in hydrology, mentioned several areas 

of research to which glacio1ogy should contribute. He 

suggested studies of glaciers, ice caps and snowfie1ds to 

determine: 

1) a quantitative average and seasonal distribution 

of water, 

2) fluctuations in relation to climate, 

3) the hydrological cycle in areas with subzero 

temperatures, 

4) variations in the hydrological cycle through 

area studies. 

Nace further suggested that certain glaciated areas 

o 
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(i.e. Axel Heiberg Island) should be selected for 'type area 

studies' which would determine whether infe»ences could be 

drawn about these areas on the basis of known facts but 

without specific hydrological data. These type studies 

would be based on air photo interpretation or photohydrology. 

The IHD proposal" suggested that national inventories of 

perennial and annual snow and ice masses be undertaken 

throughout the world (UNESCO, 1964, Annex I, p.4). 

Although this was to be a compilation of all available 

hydrological data, presented aS'monographs or published in 

reference books, year books or as maps (Annex 11, p.4), 

other suggestions in the proposal implied that countries 

were expected to collect data on their own hydrological 

resources by setting up inventory programmes. Some of the 

objectives in the field of glaciology were stated as follows: 

1) evaluation of the distribution of snow and 


gla~iers for each country, 


2) comparative studies on the dispersion of snow 


and ice around the world in a variety of climato­


logical and topographical settings, 


3) long tenn mass balance studies of glaciers and 


ice caps, 


4) variations in glaciers and snowfields. 


Thus one important aspect ,of the IHD is the compilation of 

c 
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a glaoier inventory whioh is most valuable if oarried out 

simultaneously and systematioally by all the oountries 

involved. 

The 1966 Resolution I-12 of the Co-ordinating 

Counoil of the IDH reoommended that a Working Group of the 

International Commission of Snow and Ioe should "prepare 

a manual making reoommendations for recording and mapping 

the perennial ioe and snow masses of the world on and beneath 

the land surfaces, taking into aooount the reoent Russian 

manual on the subject" (Ice, 1966,.p.ll). As the author of 

this thesis worked in olose oo-operation with the Working 

Group muoh of the methodologioal material was incorporated 

in the "Guide to a World Inventory of Perennial' Ice and Snow 

Masses on and beneath the Land Surfaces" (UNESCO in press, a). 

The seoond part of this thesis, the applioation of the Guide 

to the Axel Heiberg Area, was acoepted as an offioial 

oontribution to the Canadian IHD programme (R-SIG-14: NORTH 6). 

Problems arising out of this applioation are disoussed and 

the data presented as a 'type I example of an inventory sub­

mission. 

o 
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PART I 


HOW TO MAKE A GLACIER INVENTORY 


CHAPTER· 1. 


INTRODUCTION 


Emphasis has been placed on developing an inventory 

system which will be relatively simple and easy to use with 

a minimum of possible contradictions so that the bulk of 

the work can be carried out by unqualified personnel. 

This will leave the specialists free to supervise the work 

and analyse results. 

All available literature was studied to assess the 

type of information that might be included in a glacier 

inventory. The main source material and related work is 

discussed in Chapter 2. 

Chapter 3 deals with the development of a standard 

data sheet. The format of this sheet is suitable for 

transfer of the data on to computer punch cards. The 

classification of glaciers has been considered separately 

in Chapter 4 because of the large amount of contradictory 

material available and the problems of producing a simple, 

but comprehensive, classification for this inventory. 

Chapter 5 deals with the standard computer line 

print out format of the data presentation and other related 

c 
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information which should be included in an international 

data submission. 

c 
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CHAPTER 2. 

EARLIER AND CURRENT RELATED INVENTORY WORK 

In 1955 the Comitt Special de l'Ann~e G/ophysique 

Internationale (CSAGI), meeting in Brussels, passed several 

resolutions relating to glaciology. The most significant 

of these for glacier inventory was as follows: 

IX.2. The CSAGI resolves that at the 
conclusion of the IGY there be pub­
lished as complete a list as possible 
of all known glaciers, recording as a 
minimum: 

1) location and elevation 
2) name 
3) area (approximate)
4) volume (estimated) 

further, if possible 
5) photograph·
6) measurement of activity 
1) other observations of glacio­

logical and meteorological value 
(after, Lorenzo, 1959) 

In accordance with this resolution several countries began 

a census of glaciers within national boundaries. 

By 1959 recommendations for the collection and 

. presentation of glacio1ogica1 data had been finalized and 

were published in the Annals of the IGY (1959, p.289-292). 

Basic Data Form A (Table 11) listed the data required by 

the World Data centres (WOC). By 1961 seven countries had 

published results of glacier inventory studies undertaken 

during the IGY. The Norwegian study (Hoel and Werenskjold, 

1962) is based on work done mostly in the 1930's but the 

c 
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Table 11: IGY BASIC DATA FORM A 

Basic Data 

1 • 	 Name and Geographical Location 
2. 	Latitude and Longitude 
3· 	Thermal Type 

Morphological Type4·5. 	Total Area 
6. 	Length
7. 	Maximum Elevation 
8. 	Terminal Elevation 
9. 	Maximum Elevation of Snow Limit 

10. Elevation of Firn Limit 
11 • Accumulation Area Ratio 
12. Specific Total Accumulation 
13. Specific Tot.al Ablation 
14· Specific Budget
15· Net Accumulation Region 
16. Net Ablation Region 
17. 	Increase or Decrease of glacier

Area during year
18. 	Increase or Decrease Qf glacier 

Volume 
19. 	Advance or Retreat of glacier

Terminus 

Unrequested Information included: 

Width 
Slope 
Orientation; exposure 
Summary Remarks 
Bibliography 
Photographs 

xxx xxx xx 

xxx xxx xx 

x 

x x xx x x 

xxx xxx xx 


x xx xx 

x x xxx xx 

xXx xx xx 


x xx 

x x 


xx x 

xx x 


x 

x x 

x x 

xx x 


xx 


xx x x 


x x xx 

x x x 


x x xx xx 

x x xx x 

xxx xxx x 

x x x x 
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approach and content is similar to that required for the 

IGY and for the purpose of this summary has been included 

and compared with the IGY inventories. Some countries, 

including Canada, only partly completed the work and the 

results were not published. Table 11 lists the require­

men.ts which have been fulfilled by the eight countries 

known to have completed a census. Many countries included 

some information for the census not requested and the most 

common of. these are shown a·c the bottom of Table 11. The 

Table demonstrates variations in the kind of~data produced 

by different countries. Norway was already engaged in an 

extensive and intensive glaciological progr~e prior to 

the IGY and the Norwegian publication is a comprehensive 

study (Hoel andWerenskjold, 1962). Argentina, lacking 

good mapS and air photo coverage, only partly completed the 

basic requireme~ts (Colqui, 1962). 

In terms of a world glacier inventory the most 

suitable studies, from the IGY censuses, were those of the 

Italians (Comitato Glaciologico Italiano, 1959-1962)', and 

the Russians (Vinogradov and Psareva, 1965). Additions 

were made to the IHD data requirements as a result of these 

two publications. 

Any proposal for world-wide data collection must 

be guided more by the minimum requirements than the maximum 

c 
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that might be obtained. If data requirements are too com­

prehensive countries without established glaciological pro­

grammes and personnel will be unable to complete the inventory. 

Full benefit from suoh studies oan be obtained only it all 

countries with glaciers complete an inventory. To demon­

strate the different levels of completeness reached in 

studies prior to the IHD the main works are reviewed below. 

1. 	Los Glaciares de Mexico (Lorenzo, 1959) 

The Mexican census was carried out,in accordance 

with the 1955 CSAGI resolution but completed before the 

IGY glaciology requirements had been finalized. All Mexican 

glaciers are listed with maximum and minimum elevations, 

name, approximate area, photographs and a sketch. A de­

tailed report of the glacial history of each area is includ~d 

as well as a discussion and extension of Ahlmannts morpho­

logical classification .(Ahlmann, 1948). 

2. 	Distribution and Variations of Glaciers in the United 
States exclusive of Alaska (Meier, 1961) 

In the United States' report all glaciers are not 

listed separately but data on groups of glaciers, area and 

mean altitude are summarized in tables. Surveying and mass 

balance results for seven glacier.s ,are given and particular 

attention paid to fluctuations of three glaciers between 1956 

and 1959. This is the only one of the eight inventories 

c 
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that attempts to estimate volume in accordance with the IGY 

resolution. 

3. 	Glaciers and Snowfields in Norway (Hoel and Werenskjold, 
1962) 

In the comprehensive study on glaoiologioal work 

und&rtaken in the Norwegian polar regions and in Norway 

data is inoluded on surveying and mapping, mass balanoe, 

glaoier fluotuations, movement studies and other glaciological 

field work, thehistorioal baokground to glaoiology in 

Norway and the history of exploration and utilization of 

the glaciers. The work was published posthumously and is 

based mainly on field observations in the 1930's. It in­

oludes no 	new material after the middle of the 1950's. 

4. 	Argentine Glaciologl (Colqui, 1962) 

The Argentinian is the least oomplete inventory 

beoause of laok o~ adequate maps and photographs. Geo­

graphioal co-ordinates were provided for all glaciers and, 

where possible, altitude, area and glaoierolassification. 

observations on four glaciers provided information on 

glacier fluctuation. 

19 

For the Italian census, the country is divided into 

three 'regions and every glacier assigned a number. Eaoh 
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glacier is represented by a dot and a number on an index 

map of the region. Volumes 11, III and IV provide detailed 

information, by region, on every glacier (Table Ill) in­

cluding a recent photograph and map. Volume I summarizes 

all the .data in Table III and contains an extensive bibli­

ography with references to each glacier. Also included 

is .data on extinct glaciers for which reliable historical 

information is available. This Italian study follows 

closely the recommendations of the CSAGI but provides no 

information on glacier volume. 

6. 'Part I Franz-Josef Land 

Some of the. results of Russian glaciological work 

for the 'IGY were made known at the Snow and Ice Commission 

meeting in Helsinki in 1961 (Dolgushin, p.335; p.348; 

Zabirov, p.405; Bondarev, p.412) but the first main inventory 

work completed was that by Vinogradov and Psareva (1965) on 

Franz-Josef Land. This inventory and the data summaries 

are more detailed than those in the Italian work, though 

the Russian study does not include photos and maps of every 

glacier. Like the Italian censu~ a glacier numbering 

system with index maps was adopted. Translations of the 

table headings are'provided in Table IV for comparison with 

the Italian data. The Russian inventory makes a distinction 

c 
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TABLE Ill: ITALIAN GLACIER INVENTORY 

SUMMARY DATA, Vol.I 

Glac Geogr Existing Surf'ace Exposure Map 2 Order 3 Order Mtn Glac Obs­
Name Coord or Dead Area ha 16 point Ref' Basin Basin Group No. erver 

DATA, Vols 11, Ill, IV 

Glacier Name: Glacier Number: 
Mountain Group:____. Nearest Big Mountain:____ Valley Associated with Glac:____ 
Latitude:______ Long~tude: 
Hydrological Basin:_____ ~H~e7igh~ t of' Local Mtn.(m):____ Highest point of' Glac:____ 
Lowest point of' Glacier: , 
Length of' Glacier (m) :_ Greatest Width (m):_ Area (ha):_ Slope:_ 
Alimentation: Exposure: Classif'ication: 
Snout Fluctuations between dates:_ Bibliographic Ref'erences:____ 
Summary Description of Glacier:______ 
Recent Photograph:______ 
Map with outline of' measured area or location of' extinct glacier:_____ 

Observer: Supervisor: 

.... 

VJ 
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TABLE IV: SUMMARY OF RUSSIAN GLACIER INVENTORY TABLES 

Table I, p.44, p.56 BASIC INFORMATION ABOUT GLACIERS* (Vinogradov and Psareva, 1965) 

Glac­ Name or Bay, Number of Number of General Total Greatest 
ier Name Inlet or Sound Type of Glacier Subdividing Exposure LengthA~~No. where glacier Glacier Tributaries Domes 8 points km 

ends 
1 2 3 4 5 6 7 8 9 

Alimen­ Elevation Method of Establishment Area of Area of 

tation of Snow and date (air photo and Accumu­ Ablation 


Line comparative interpolation) lation 


10 11 12 13 14 

Table Il, p.114 LIST OF HYDROMETEOROLOGICAL STATIONS IN THE REGION OF GLACIERS (ibid, 1965) 

Name of the Name of Period of Observation 

Island with the Owner­ Absolute Basic Precipi- Snow Additional 


Station Station ship Height Meteorology tation Depth Information 


Table IV, p. 11 6 EXPEDITIONARY AND STATIONARY EXPLORATION (RESEARCH) OF THE GLACIER (ibid, 1965) 

Glac­ Name of Island & Period of Basic Work or Name of Person or 

ier number of glaciers Research Conducted Organization under­ Source 

No. according to scheme (month, yr) Research taking work Rererence 


Table V, p.123 LIST OF PAPERS CONTAINING INFORMATION ABOUT GLACIERS (ibid, 1965) 

Glacier Name of Island and number Author of paper Place of Abstract 

Number of glacier according to scheme and title Publication 


* This table is also found in Rudovodstvo Po ••• , 1966, p.142 where it includes details on ice cored 
moraines and 'total' vs. 'exposed' glacier ice. 

-> 
-F­
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TABLE IV: SUMMARY OF RUSSIAN GLACIER INVENTORY TABLES (Contd.) 

COMPARATIVE CHARACTERISTIC OF GLACIATION OF REGIONS 

OF FRANZ-JOSEF LAND# 

Morpho­ Total 
logical West South Central North East Northeast Archi­
Indices pelago 

Area of Islands 
Area of Glaciation 
Intensity of Glaciation 
Area of Outlet Glaciers 
Area of Dome Glaciers 
Area of Mountain Glaciers 
Number of Outlet Glaciers ~ a) Simple 

, b) Complex
Number of Glacier Tributaries included - a) Simple 

b) Complex
Number of Subsiduary Domes (in complex)
Number of Mountain Glaciers 
Average Area of: Outlet Glaciers 

Dome Glaciers 
Mountain Glaciers 

Distribution of Outlet Glaciers according to Exposure 
N a) Quantity NE a) Quantity etc 8 point compass

b) Area b) Area ,. 
Area of Ablation 
Area of Accumulation including - a) Ice zone 

b) Firn zone 
Methods of Establishing Zonation 
Glacier Coefficient 
Length of Shorelines 
Length of Ice Shores (includes frontage of outlet glaciers) 

# From Vinogradov and Psareva, 1965, Table 6, p.23, 43 and 54 

c 
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between the 'exposed' (white) part of a glacier, and the 

'total l glacier which includes all debris covered ice and 

ice cored moraines. By the end of 1961 two more volumes 

in the Russian glacier inventory serie.s had become available,· 

the inventory of the Northern Urals by Troitskii (1966) and 

that of the Northern Caucasus by Panov and Krav~sova (1967), 

as well as tlDirections for Compiling a Glacier Catalogue
I 

of the USSR If (Rudovodstvo, 1966). 

The Russian work indicates well the problems that 

arise when recommendations are not specific. The IGY 

Basic Data Form A (Table 11) requested a morphological 

classification of gla~iers ,without stating which one should' 

be used. All other inventories used the Ahlmann classifi­

cation (Ahlmann, 1948), sometimes with modifications. The 

Russians distinguished 33 glacier types to be used in their 

study only 8 of which fall within the Ahlmann classification. 

This indicates the need for an universal classification. 

7. Fiches des Glaciers Franiais (Vivian, 1967a, b, c) 

The French is not a general study of all glaciers 

but is limited to specific glaciers covered in considerable 

detail. An example of the data included in each study is 

given in Table V. Althoush no volume estimates are given 

the French census is more comprehensive than the Italian, 

but only covers three glaciers. Much of the information 

c· 
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TABLE V: FRENCH GLACIER INVENTORY 

Nmne of Glacier - Observer 

A) Location 
- Latitude and Longitude 
- Mountain Range 
- Geological Nature of Basin 

Exposure (North to South)
Hydrological Basin 

B) Maps and Aerial Photographs 
- complete historical sequence 

C) Means 	of Access 
- trains, cable cars, ski trails etc. 

D) Chronological Reference to Work on the Glacier 

E) Bibliography (alphabetic) 

F) Glacier - Principal Geographical Characteristics 
Description 

- Surface Area for different dates (hectares) 
- Length (m) 
- Description of Longitudinal profiles and Slope

angles for main parts of the glacier 
- Width (m) 
- Accumulation in metres of water ~ 
- Ablation in metres of water 
- Mass Balance in metres of water 
- Description of Budget changes in the past 

G) Snout 	Recession 

- Description 


H) Periglacial Morphology 
- quarter page description 

I) Illustrations Included 
- Photograph of Glacier 
- Sketch Map of Glacier 
- Area Distribution Curve 
- Longitudinal Profile (position marked on map) 

Cross Profile (position marked on map) 

c 
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included in this study is based on ground observations and 

£ield work and therefore could not be requested for the 

world glacier inventory. 

8. 	Inventorx of Canadian Glaciers (Falconer, Falooner and 
Kellerhals, 1958) 

The Canadian IGY census was submitted to the WDC 

as a mimeograph copy but never published. Detailed infor­

mation was obtained for the Canadian Arctic but data for 

the rest of Canada was summarized. A numbering system, 

similar to the Italian and Russian was developed. The Arctic 

was divided into two main regions, the Queen.Elizabeth 

Islands and the area south o~ Lancaster Sound and then 

£urther subdivided. . The poor definition of the small scale 

maps used (1:506,88o) prev~nted a satisfactory division 

into hydrological basins and individual glaciers. Data 

obtained for Axel Heiberg Island is not directly comparable 

with that given in the Appendix of this thesis. 

Associated IHD Work 

As a part of the IHD some working groups have been 

set up to prepare instructions dealing with the collection 

of data on other snow and ice problems. 

a) 	Seasonal Snow Cover and Sea, Lake and River Ice 

(part of IHD Resolution 1-12) 

b) 	Measurement of Glacier Variations on a World-wide 

c 
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Basis (1HD Resolution 1-13). A Permanent Service 

on the Fluctuation of Glaciers has been established 

and a pilot study completed (Kasser, 1967). 

c) Combined Heat, Ice and Water Balance at Selected 

Representative Glacier Basins (1HD Resolution 1-14) 

Consideration must be given to the work covered by these 

working groups to avoid duplication. 

The world inventory guide discussed in Chapter 3 

incorporates most of the features that can be obtained from 

maps and photographs that are included in the Italian and 

Russian inventories. 

o 
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CHAPTER 3. 

GUIDE TO A WORLD GLACIER INVENTORY 

As the guide to glacier inventory, being Part I 

of the 'Guide to World Inventory of Perennial Ice and Snow 

Masses on and beneath the Land Surfaces' (UNESCO in press, a), 

was developed in close consultation with the author of this 

thesis much of'the material present in this chapter is simi­

lar in content and wording to the official Guide. 

One of the main purposes of- the IHD world glacier 

inventory programnie is to obtain values of area and, as far 

as possible, volume for all glacierized areas. Such a 

large scale investigation will be dependent on adequate 

cartographic and photographic coverage of the world's ice 

masses. The inventory guide has been developed so that all 

or most of the required data can be obtained from maps and 

photographs. Field observations, where available, may be 

used to increase the accuracy of data from studied areas and 

as a check on data from neighbouring regions. 

If the data is to be util~zed full~ the compilation 

and presentation must be standardized so 'that final results 

from different areas can be direc~ly compared. For this 

purpose a 'Standard Data Sheet' has been developed (Table VI). 

The four blocks on the right hand side of the sheet, desig­

nated B in Table VI, represent the data and the format re­

c 
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TABLE VI: STANDARD DATA SHEEr FOR WORLD GLACIER INVENTORY 

A B 

1 

State, Province or Region:_______ 
Mountain Area: 
Hydrological B~a-s~i-n-:--------------

3rd1~~ Order:~~:~~:::::::::::::::::::= ____________________ 

1 

2 

3 

Region and basin 
Glacier Number 
Longitude
Latitude 

identification 

U • T .M • --..L.! 
Orientation: Accumulation Area 

_ 
-
I I 

, , , , , , 

- I I I_'i.I ,.l....J 
- I ,4..L...1. 
I I I I I , 

~ 

2 

4th Order: 
Glacier Name:-------------------­

Sources: Maps
Map Title and Number: _________
Compiled by:__________________ 

4 

5 

Ablation Area 
Highest Glacier Elevation (m)
Lowest Glacier Elevation (m): Exposed 

Elevation or Snow Line (m) 
Total -

~ 
, I I I 

I' I I , 

L...LLJ 
I I I I 

Date:
Scale-:-----------------------­ I 1 
contour Interval:_____________ - I' 
Reliability:

Vertical: 
Horizonta~l~:---------------

5 

6 Mean (m) 

(m) - I ~ I :ji I I-.J 

I I 

3 Sources: Photographs 
Type: 
Seria~l~N~um-b~e-r-:----------------

--r 

4 

Date: 
Flying~H~e~~r·gh~t~:---------------
Focal Length:_________________ 
Remarks: ____________________ ___ 

Other:_______________________ 

Sources: Literature 

7 

8 

9 
10 

Regionand basin identification 
Glacier Number 
Maximum Length (km): Ablation Area 

Exposed 
Total 

Mean width or ma~n stream (km)
Surrace Area (km ): Exposed

Total 
Accuracy Rating

Area or Ablation (km2 )
Accuracy Rating 

Accumulation Area Ratio (%)
Mean Depth (m) 

IIW',\1 

__"--_~I .L...L..J 

----..
,.LJ....J.-_.............. -..J 

, I I 

5 

6 

Date Compiled
Date: 
Super-v~i-s-o-r-:--------------------
centre:________________________ 

Remarks: 

10 

11 

eglon and basin 1dentlrlcatlon 
Glacier N~ber 
Volume (km';). in ice 

Accuracy Rating
Classirication and,Description 

3 

I I I I I 

- I I I 
...a~~~I'L...LLJ 

..a...J. 
,I 1 I I I I 

4 
I\.) ..... 
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quired for international submission. The left side, 

designated by A in Table VI, lists other information re­

lating to the glacier and allows for greater detail where 

available.- The right side has been arranged to facilitate 

punching of the data on to computer cards. The. itemized· 

discussion in the subsequent paragraphs of the- data require­

ments follows the numbering system of Table VI. 

A: STANDARD DATA SHEET: LEFT SIDE 

A.1. Region and Basin Identification 

Although co-ordinates, either geographical or the 

Universal Transverse Mercator (UTM), pro~ide each glacier 

with an unique taddress' they can only be used satisfacto­

rily as a filing system within a computerized data storage 

and retrieval programme. For the filing of data ou~side 

the computer each glacier is given an 'address' placing it 

within a particular region and~asin. 'A basin may contain 

several glaciers so each is assigned a number. Six digits 

have been allotted for the region and basin identification. 

Firstly, as a two digit letter code, is the name of a sizable 

political unit, for example Canada, for which the World Data 

centres will assign a code. This major region is then sub­

divided into drainage basins or areas of 1st (A to Z), 2nd 

(0 to 9), 3rd (0 to 9) and if necessary, 4th (A to Z), etc. 

orders of basin. The ordering of basins is the reverse of 
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that developed for stream numbering as the largest region 

will be the first determined and further subdivision will 

lead to smaller and smaller units. The lettering and 

numbering starts from the mouth of the major.stream and 

proceeds 	clockwiSe around the basin or area. A reference 

map is drawn showing the assigned letters and numbers. 

This map 	 may be combined with the index map. Every glacier 

in the final order basin (~nd to 4th) is given a number 

starting 	with '1' at the outlet of the drainage basin and 

proceeding clockwise to '999' if necessary.! Index maps 

showing each glacier represented by a dot and it's number 

This indexing system provides a satisfactory 

basis for filing individual data sheets and related material 

such as photographs and maps, as well as quick reference to 

all the data on glaciers within a certain area. Should 

later work necessitate the further subdivision of glaciers 

already indexed the data sheet is adjus~ed to include an 

alphabetic character after the three digits assigned :for the 

glacier number. 

A.2. 	 Sources: Maps 


Standard topographic maps are the basis of most 


. inventory measurements. The minimum suitable scale at 

which individual glaciers and drainage areas can be delineated 

is probably 1:250,000 but large 'scale maps are used when­

ever available. The exact shape and extent of glaciers and c 
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perennial snow fields are checked as many topographic maps 

are not sufficiently accurate. Correct delineation of 

ice divides and boundaries is made on the maps with the aid 

of photographs and any changes listed on the Standard Data 

Sheet (Table VI). 

A small scale map is required, perhaps at 1:500,000 

or less, depending on the size of the area, to determine 

the region and basin identifioation and the ooding system. 

The maps used for the inventory data compilation, 1:250,000 

or better, are ~pecified on the Standard Data Sheet with the 

compiler, da,te of publication and of the field survey on 

which they were based. The scale, contour interval, and 

vertical and horizontal accuracy estimates are needed. 

A.3. Sources: Photographs 

Aerial and terrestrial photographs are required to 

confirm and, where necessary, to adjust glaciological in­

formation on the maps. In particular photographs are useful 

for snow line determination, a feature rarely shown on con­

ventional topographic maps. It is essential to re~ord the 

type of photograph, the photo number, the date of photo­

graphy, flying height above 
( 

sea-level and above ground if 

known, the focal length of the camera lense and any other 

pertinent information. . If an earlier series of photography 
, 

or ground photographs are available theY.are listed and 
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copies of these photographs kept with the data sheets. 

A.4. Sources: Literature 

Much useful material relating to the past and 

present'state of a glacier may exist in various publications. 

Reference is made to all such literature on the Standard 

Data Sheet. Literature covering general aspectts of the ice 

cover of the whole area is included with the data for that 

a.rea.. 

A.$. Compiler and Centre 

The person who carried out the measurements, the 

supervisor of the project and the location of the data 

sheets are listed for the benefit of researchers studying a 

particular area or problem. Any additional information 

which has been compiled is also kept in the national centre. 

A.6. Remarks 

Under remarks are listed all information pertinent 

to the glacier that is not included in the data columns on 

the right hand side of. the sheet. This includes a brief 

description of the glacier, notes on special geomorphological 

features, any abnormal characterist'ics, source information 

on which depth estimates were based and any observations on 

the glacier regime for the year of the inventory and for any 

previous' y~ars that might be available. The amount of 

information available might necessitate the inclusion of a 
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supplementary data sheet. 

B: STANDARD DATA SHEET: RIGHT SIDE 

Before discussing the right side of the question­

nai,re i:temby item a few general comments must be made with 

regard to catchm.entarea, tributaries and the snow and ice 

boundaries. 

i) Catchment: Measurement of all glacier dimensions 

is made within the carefully delineated drainage area of the 

individual ice stream. The drainage divide of outlet 

glaciers, draining ice caps and ice .fields, . is determined 

by a study of changing flow patterns and contour lines. 

ii) Tributaries: Where tributaries join and cannot 

be differentiated from the main stream they are included 

with it. Any coalescing ice body that can be distinguished 

from the main glacier, by moraine or other features, is 

measured separately. 

iii) Snow and Ice Boundaries: For most glaciers it 

is necessary to distinguish several boundaries. Figure 1 

shows these boundaries diagrammatically. Depending on the 

source material used three boundaries can be distinguished 

in the accumulation area of a glacier; (a) the limit of 

seasonal, non-permanent snow, (b) the glacierized area or 

ice-divide and (c) the limit of the active glacier, usually 

marked by a bergschrund. In the ablation area the boundary 

c 
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c- FIGURE ,; DIAGRAMMATIC DELINEATION OF GLACIERIZED AREA (UNESCO IN PRESS. A) 
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may be taken as the limit of white ice, or the 'exposed' 

part of the glacier, the end of the active, debris-covered 

ice, or the end of the debris cover which may include dead 

ice. As the purpose of the,lHD inventory is to obtain 

values for perennial ice and snow masses the limits used 

for this study are those shown in Figure 1 as the deline­

ation of the glacierized area and ice divide. In some 

areas, particularly the Arctic, te~inal and lateral moraines 

are included with the glacier ice as the ice content of 

these features is 80 per cent ,or more. When the terminal 

feature is in the torm of a push moraine it is excluded as 

the ice content is small being mainly interstitial. The 

principle of differentiating between the 'exposed' and 'total' 

parts of the glacier, as proposed in the Russian glacier 

census, is adopted in this ,inventory. 

B.1. Region 'and Basin Identification, Glacier Number 

A glacier is assigned a number and placed within a 

hierarchy of drainage areas as discussed under A.1. (p.22). 

The drainage area coding and glacier number heads each 

block on the right side of the Standard Data Sheet. Thus 

every computer punch card with a data on a particular glacier 

can be identified and there is no chance of data from ome 

glacier being assigned to another. 

c' 




c 

29 

B.2. Co-ordinates 

A single point is placed on the map to identify 

every glacier and is used for the co-ordinate measurements. 

This point is in the upper reaches of the terminal area, 

high enough that it will still mark the glacier if there 

should be recession. 

1) Longitude and Latitude: Both co-ordinates are 

measured to the nearest tenth of a minute. 

2) Universal Transverse Mercator (UTM): This is a 

metric military grid that is much easier to use than the 

conventional geog~aphical co-ordinates (U.S.Department of 

the Army,. 1958). Some civilian maps are now overprinted 

with this grid. Although computer programmes are available 

for converting from geographical to UTM co-ordinat~s both 

are included on the Standard Data Sheet.­ The UTM co-ordi­

nate is given to the nearest 100 m. 

B.). Orientation 

Orientation is measured according to an eight point 

compass and entered on the data sheet as a compass bearing, 

i.e. N or NE. The cardinal points are entered in the right 

hand of the two spaces provided. There is frequently a 

difference between the orientation of the accumulation and 

the ablation areas which affects the glacier regime; the 

main orientation of both parts is determined. 

c 
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B.4. Upper arid Lower Glacier. Elevations 

All elevation values are given in metres above 

sea-level to the greatest accuracy possible from the scale 

of the map. The highest glacier elevation is the greatest 

elevation reached by the glacierized area (Fig.1). The 

lowest lexposed' elevation is that point where the white 

glacier ice becomes obscured by debris cover or where, with-
v 

out a debris cover or adjoining moraines, the glacier termi­

nates. The lowest total elevation is the limit of the 

glacierized area in the ablation zone (Fig.1), it may be 

measured at the base of the terminal· moraine if it can be 

established that the moraine is ice cored. As the inven­

tory is concerned with all perennial ice'and snow ice cored 

moraines that are separated from the glacier are included 

as remnant features. 

BaS. Snow Line and Date 

Three different lines can be identified on a 

glacier separating accumulation i'rom ablation. 

a) The transient snow line, usually simply called 

the snow line, is defined as the continuously shifting line 

separating areas with a closed snow cover from areas free 

of snow (UNESCO in press, b). 

b) The firn line is defined as the line limiting 
. 

a recent snow deposit which is carried over as firnto the 
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next winter (UNESCO in press, b). 

c) The equilibrium line separates areas of equal 

accumulation and ablation for a given balance year, as ob­

served at the end of the ablation season (UNESCO in press, b). 

On some glaciers the firn line may be separated from the 

equilibrium line by areas of superimposed ice. 

The equilibrium line is only available for those 

glaciers on which field work has been undertaken. For the 

inventory it is necessary to quote the (transient) snow line 

as recognized on terrestrial or aerial photographs. The 

snow line is not a completely reliable separator of areas 

of accumul.ation and ablation. Where possible an estimate 

of the end of season snow line is made from the transient , 

snow line and an attempt made to determine the probable 

equilibrium line. The date of the. snow line is usually 

that of the photographs from which the line was taken. 

Where no snow line assessme~t is possible an approximate 

elevation ~or the climatic equilibrium line is established 

using some morphological criteria, such as; the change in 

shape of contour lines from convex, in the ablation area, 

to concave in the accumulation area, or the upper visible 

limit of moraines. 
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B.6. Mean Accumulation and Ablation Area Elevations 

The mean elevation of the accumulation and ablation 

areas is important in studies of the effect of climate on 

gla~iers. In the accumulation area a contour line is 

selected such that the total area below that line to the 

snow line is equal to the area above the line to the ice 

divide or edge of the glacierized area. For small glaciers 

this e'levation value can be estimated by eye. Occasional 

instrumental checks are made to ensure the accuracy of the 

visual approximation. The mean elevation line in the 

ablation area is determined the same way between the snow 

line and the terminus of the glacier taking into account ,the 

debris covered part of the glacier. Accuracy values are 

given for all elevation measurements according to th~ ratings· 

listed in Table VII. On most topographic maps contouring 

in the glacierized area is quite inaccurate. These in­

accuracies ~re most pronounced in the accumulation area so 

that accumulation elevation values may sometimes be assigned 

a lower accuracy rating than those of the ablation area. 

TABLE VII: DATA SHEET ACCURACY RATINGS 

Code Rating Elevations Area Volume 
1 Excellent 0- 25 m 0- 5% 0- 10% 
2 Good 25- 50 m 5-10% 10- 25% 
3 Fair 50-100 m 10-15% 25- 50% 
4 
5 

Acceptable 
Unreliable 

100-200 m
> 200 m 

15-25% 
> 25% 

50-100%
> 10.0% 

c 
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B.? Linear Measurements 

If the 1 :250,000 map scale is use~measurements 

are made to a tenth of a kilometre. The total length of 

the ablation area is measured as the distance from the snow 

line to the terminus including the debris covered part. 

Two measurements are made of the length of the glacier, 

along the main flow line. The first is. bfthe exposed, 

white, part of the glaoier and the seoond of the total length 

which includes the debris cover or ice cored moraine at 

the snout if properly recognizable as such.. In the accu­

mulation area the 'inaotive' ice apron above the bergsohrund, 

Figure 1, is inoluded in the. length measurement as this ioe 

is perennial. Seasonal snow fields are not inoluded. 

If a glaoier flows within a valley or has a well developed 

regular main stream the mean width of this ice stream is 

entered on the data sheet. 

B.B. Area Measurements 

The total glaoier area, the exposed area and the 

area of ablation: are measured. For the inventory of Axe1 

Heiberg Island standard square oounting and planimeter 

measurements we~e oompared with a new teohnique that provides 

rapid determination of area values without any great reduotion 

in accuracy. This method involves the use of a Bruning 

areagraph random dot overlay with 100 dots per square inch 
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in conjunction with a dot counter developed by the Engi­

neering Research Service of the Canada Department of Agri­

culture. More modern area measuring techniques involving 

the use of XY co-ordinate plotters and pen followers 

linked to computers are still under study. Accuracy 

ratings are determined for all area measurements follow­

ing the ranges shown in Table VII. 

B.9. Accumulation Area Ratio 

Although the transient s'now line is not a reliable 

dividing line between the areas' of accUIIlulation and ablation 

with photographs taken close to the end of the ablation 

season it is possible to calculate an approximate Accumu­

lation Area Ratio_ (AAR). This value is the percentage that 

the accumulation area represents of the total glacier area. 

AAR(a1) = (AccUIllulationArea) 100 = (1 _ Ablation Area) 100 
~ Total Area x Total Area ,x 

B.10. Depth and Volume 

Depth values are known for an extremely small 

number of glaciers, particularly in the Arctic. In spite 

of the inherent inaccuracies of estimates it is reasonable 

to attempt an assessment of glacier volume. Based on 

values obtained from the few glaciers for wh~ch detailed 

depth measurements are available estimates of the mean ice 

depth are made using a combination of surface area and 
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glacier type. The depth estimates used for the Axel Heiberg 

Island glacier inventory are presented and discussed in 

Part 11. 

The development of practical radio echo sounding 

techniques for the measurement of· depth profiles (Waite, 

1959; Evans, 1963; Rinker et al, 1966) may rapidly increase 

the amount of data on glacier depths. For areas where few 

depths are known a systematic assignation of depth values 

by type and area facilitates up-dating volumetric estimates 

as new data becomes available; however, for areas with more 

information it is better to consider each glacier individu­

ally for the determination of volume. An assessment of 
. 

the accuracy of each volume estimate is entered on the 

Standard Data Sheet according to the ratings set 9utin 

Table VII. 

B.11. Glacier Classification and Description 

Because of the man1 different classifications 

mentioned in the literature and the confusion about many o~ 

the terms used an attempt was made to develop a standard 

classification ~rom the existing terms. The classifications 

at present in use, the reasons for incorporating a glacier 

classification into the inventory and the.glaciertypes 

finally used are discussed separately in the following 

chapter. 
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CHAPTER 4. 
GLACIER QLASSIFICATION 

Mention of glaciers in the literature has often 

been of a descriptive nature but no system of classification 

was developed before the late nineteenth century because 

the glaciers observed, although varied in size and shape, 

were basically similar. Classifications began to develop 

when glaciers in different parts of the world were investi­

gated and compared to those already known. More and more 

regional types were then identified. Many regional types 

were described in the literature without sufficient expla­

nation of their differences - Alpine, Himalayan, Scandin­

avian, Spitzbergen, Turkestan, Mustag types etc. The 

exploration of Alaska by men such as Russell, Gilbert and 

Hobbs, and that of Antarctica by Ferrar, Gourdon, Norden­

skjBld, Wright, Priestley and, others demonstrated that many 

of the regional types could exist side by side in the same 

area and that regional classifications were no longer suf­

ficient. Gradually more emphasis was placed on the morpho­

logical and physical nature of glacier classifications. 

There are many reasons for attempting a qualitative 

classification despite its obvious drawbacks. 

1. Standardization of Description: By establishing 

a classification based on specific features observers can 
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describe glaciers rrom the same and dirrerent regions in 

comparable terms. 

2. Comparison of Regions: Once the same classi­

rication has been used to' describe the glaciers of a region 

or regions it is possible t~ determine similarities and 

dirferences. 

3. Intuitive Impression: A qualitative classiri­

cation, e.g. valley glac,ier, conveys a certain impression 

to the reader that cannot be conveyed with the same con­

venience bya more quantitative' classirication based on 

ratios or length, width, perimeter and area. 

4- Volume Estimates: It is believed that a morpho­

logical classirication which distinguishes certain glacier 

types permits, within limits, estimates of glacier depth. 

Consequently a morphological classification has 

been adopted for the glacier inventory based primarily on 

existing literature and terminology. 

Morhological Classirication: 

The classirication used for the glacier inventory 

is based on characteristics easily identiriablerrom aerial 

photographs and maps. However the quality and scale or 

photographs and maps will naturally influence the identifi­

cation of features. 

c' 
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Classification Matrix (Table VIII) 

As the data will be stored and analysed in computers 

the classification is presented in the form of a 10 x 6 matrix 

to facilitate coding. Each column repres'ents a particular 

feature of the glacier. The' first column, Digit 1, lists 

the main characteristics ot the ic'e mass. Digit 2 develops 

th~ primary classification in terms of the form of the ice 

mass. Digi t 3 lists fr'ontal characteristics that may be 

of significance in the analysis of glacier movement. The 

longitudinal profile, Digit 4, permits more detailed des­

cription of a particular ice body. Digit 5 allows for 

distinction between the several ways by, which glaciers may 

be nourished. The final category, Digit 6, permits in­

clusion of information rela;tingto glacial activity. The 

various types, or row characteristics, listed in the six 

columns are described in detail below. The discussion of 

each term is followed by a list of related features and 

their references. 

Digit 1: PRIMARY CLASSIFICATION 

1 .0. Uncertain or Miscellaneous 

Any type not listed in column one. 

1.1. 	Continental Ice Sheet 

An ice mass that inundates areas of continental 
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TABLE VlrI: GLACIER CLASSIFICATION AND DESCRIPTION 

Digit 1 Digit 2 Digit 3 Digit 4­ Digit 5 
Primary

Classification 
Form Frontal 

Characteristic 
Longitudinal 

Profile 
Major source of 

Nourishment 

0 Uncertain or Hisc. Uncertain or Misc. Normal or Mise. Uncertain or Misc. Uncertain or Misc. 

1 Continental ice sheet Compound basins Piedmont .Even - Regular Snow &/01' Drift snow 

2 Ice field Compound basin Expanded Foot HangIng Avalanche ice &/01' 
avalanche snow 

3 Ice cap Simple basin Lobed Cascading Superimposed ice 

4­ Outlet glacier Cirque Calving Ice fall 

;; 

6 

Valley glacier 

Mountain glacier 

Niche 

Crater 

Coalescing, non­
contributing 

Interrupted 

7 Glacieret Ice apron 

8 Ice shelf Group 

9 , Rock glacier 
'-­

Remnant 

Digit 6 

Activity of 
Tongue 

Uncertain 

Marked retreat 

Slight retreat 

Stationary 

SlIght advance 

Marked advance 

Possible surge 

Known surge 

Oscillating 

I 

0 

1 

2 

3 

4' 

5 
6 

7 

8 

9 

w 
-.() 
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Subsurface topographic features 

are small compared to the thickness of the ice so that few 

features are visible on the surface. The ice may flow in 

any direction and spill over at the margins forming most 

types of glaciers. At pr'esent such sheets' exist only in 

Greenland and Antarctica. Similar terms and their authors 

are: 

Continental Ice Sheet: Charlesworth (1957) 
Continental Glaciers: Ahlmann (1933), Roscoe (1952) 

U.S.Air Force (1953), Air University (1955)
Continental Ice: Wright and Priestley (1922) 
Ice Sheet: U.S.Navy (1952), Air University (1955)

Swithinbank (1959, a), Mellor (1964)
Inland Ice: Drygalski (1897), Markham and Mill (1901), 

Gourdon (1908), Hobbs (1910), Nordenskj81d (19~8) 
Greenland Type: Visser (1933) and others 

1 .2. Ice Field 

An ice mass of sheet-or blanket type whose form and 

flow ~attern may be strongly influenced by the underlying 

topography as it's thickness may be s~all in relation to the 

topographic irregularities. It varies in size from 

features just larger than glacierets to those of continental 

size. 

Highland Ice: Drygalski (1897), Nordenskj81d (1918)
Wright & Priestley (1922), U.S.Navy (1952), 
Roscoe (1952), U.S.Air'Force (1953), Mercer (1954)
Air University (1955) 

Minor Ice Sheet: Mellor (1955) 

Highland Glacier: Glen (1939), Air University (1955) 

Ice Field: Air University (1955) 

Transection Glacier: Ahlmann (1933), Baird (1955), 


'Air University (1955) 
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Reticular Glacier: Charlesworth (1957) 

Plateau Ice: Russell (1885),Ahlmann (1933), Air 


University (1955), Charlesworth {1957}
Firn Plateau Glaciation Type: Visser (1933)
Scandinavian Type: Keunen (1963) and others 

1 .3. Ice Cap 

Any dome-shaped ice mass with diverg~nt or radial 

flow may be considered an Ice Cap. Ice Caps submerge all 

but 	the major subsurface topographio irregularities and may 

mark a stage in the dissolution of larger Ice Fields. The 

Greenland Continental Ioe Sheet may also be oonsidered an 

Ice 	Cap_ 

Ice 	Cap: Hobbs (1911), Meinzer (1942), Armstrong & 
Roberts (1958), Swithinbank (1959, a), MelIor 
( 1964) 

Highland Ice Caps: Charlesworth (1957)

Highland Ice: Ahlmann (1933) . 

Highland Glacier: Ahlmann (1933), Baird (1955)

Island Ice: Wright &Priestley (1922), Ahlmann (1933),. 

. U.S.Navy (1952), Hoscoe (1952), U.S.Air Force 


(1953), Air Uniyersity(1955)" Charlesworth (1957)
Carapace: Charlesworth (1957) 

Outlet Glacier 

An ice stream issuing from and draining an Ice 
I 

Field or Ice Cap_ It has a defin~te shape and may be 

channeled into a valley at 'the edge of the field or cap. 

The 	oatchment area of an Outlet Glaoier may not be olearly 

delineated. Included in this type should be those parts of 

an Ice Field or Ice Cap in whioh the ioe flows more rapidly, 

but 	not neces,sarily in the same direotio~.t than the surrounding 
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ice and which has been 'called an Ice Stream. 

Outlet Glacier: Meinzer (1942), U.S.Navy (1952), 
Mercer (1954), Air University (1955),
Nobles· (1961 ) 

Wall-sided Glacier: 'Wright &: Priestley (1922) 
Ahlmann (1933), Bentham (1941), U.S.Navy (1952),
Roscoe (1952); U.S.Air Force (1953)

Intermontane Glacier: Meinzer (1942), Air Univer­
sity (1955) . 

Ice Stream: Armstrong &: Roberts (1958), Swithin­
bahk (1959, . a) . . ­

Channel Glacier: Roscoe (1952), U.S.Air Force (1953), 
Air University (1955)­

1.5. Valley Glacier 

An ice strewn flowing within a well defined 

valley_ These glaciers are characteristically longer than 

broad. In general, the catchment area can be delineated 

easily. 

Valley-Glacier: Hobbs (1911), Tarr &: Martin (1914),
Air University (1955), Charlesworth (1957),
Armstrong &: Roberts (1958), Chercasov (1961), 
Mellor (1964) . 

Dendritic Glacier: Wright &: Priestley (192~), 
Ahlmann (1933), Lockington Vial (1952), 
U.S.Navy (1952)

Alpine Glacier: Gilbert (1910) and others 

1.6. Mountain. Glacier 

Included in this category are those glaciers listed 

under Digit 2 as Cirque, Niche, Crater and Ice Apron. 

Mountain Glacier: Meinper (1942), Air University
(1955), American Geographical Society (1958) 

c 



c 

43 

1 .7. Glacieret 

A small-perennial ice mass of indefinite shape 

often developed from drift snow accumulating in hollows or 

rivers beds, avalanching and/or especially heavy accumu­

lation on a protected slope. Regelation creates a solid 

ice body which is maintained through at least two consecu­

tive summers.' No marked flow pattern is visible. If the 

photographic ooyerage of an area is limited to one set of 

flight lines they may be'diffioult to distinguish from 

annual snow patches. 

Glacieret: Gilbert (1904L U.S.Navy (1952), Baird 
{1955}, Air University (1955), Flint (1-957), 
Ioe (1966)

Nivation Glacier: Hobbs (1911)

Snowbank Glacier: Charlesworth (1957)

Slab Glaoier: Grove (1961)

Snowdrift Ice: Wright & Priestley (1922), Bentham 


(194l), U.S.Navy (1952), Nichols (1964) 
Drift Ice: Air University (1955)
Glacierlet: Tarr & Martin (1914l
Ice Fields: Ahlmann (1933)
Transient Glacier: Spur (1898)
Interglacier: Russell (1898)
Cliff Glacieret: Hobbs (1~11) 

1.8. Ice Shelf 

A thick and extensive slab of ioe attached to the 

coast. The Ice Shelf is maintained by flow from inland 

glaciers and/or by snow aocumulation on the surfaoe. 

Whilst primarily an Antarctic feature it is also found in' 

the Arctic (e.g. Ward Hunt Ioe Shelf). 
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Ice 	Shelr: Wright & Priestley (1922), Ahlmann 

(1933), Swithinbank (1959, b), MelIor (1964) 

1.9. 	Rock Glacier 

An ,unexposed moving, mass or ice with angular rook 

debris having most or the oharaoteristics or a true glaci~r. 

It may be a rock and moraine covered glacier remnant or a 

mass developed by avalanching snow', ice and rock rrom an 

avalanche couloir. The rormerhas a much l~rger percen­

tage of ice than the latter. The two types should be 

dirrerentiated on,the lett side or the data sheet. 

Rock Glacier: Howe (1909), Capps (1910)"Kesseli 
(1941), Wahrhartig & Cox (1959), Thompson (1962),
Outcalt & Benedict (1965) . 

nigi t- 2: FORM 

2.0. 	Uncertain"or Miscellaneous 

Any indeterminate or unlisted rorm. 

2.1. Compound Basins 

A qualirying term for those glaciers which have 

two or more individual accumulation basins reeding two or 

more individual valley glaciers issuing rrom tributary 

valleys and coalescing. 

Compound 	Valley Glacier: Air University (1955) 
Twinned 	Glacier Type: Charlesworth (1957)
Coni'luent Glacier: Charlesworth ('1957) 
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2.2. Compound Basin 

A qualifying term for those glaciers which have' 

two Or more individual accumulation basins. 

2.3. 	Simple Basin 

A' qualifying te,rm :for. tho$~ glaciers which have. a 

single accumulatio~ ba~in. 

2.4. Cirque 

A glacier occupying a de'ep" rounded, hollow with 

a steep headwall (cirque, corrie, cwm). on a mountainside 

or at the head o:f a valley. This 'term will usually be used 

in conjunction with Mountain Glacier (l.b.) but if the 

glacier :flo~s out from the cirqu~ it may be combined with 
'.1.5. :for 	a Cirque Valley Glacier. 

Cirque Glacier: Matthes (1940), Roscoe (1952), . 
. 	 U.S.Navy (1952), U.S.Air Force (1955), Baird 

(1955), Charlesworth (1957), Armstrong & 
Roberts (1958), Mellor (1964)

Cincus: Ahlmann (1933) . / 

Cwm Ice: Wright & Priestley (."9Z2), Bentham (194.1)

Corrie: Mercer (1954), Keunen (1963) 

Radiating (Alpine) Type: Hobbs (1911) 


2.5. Niche 

A small glacier developed in an initially V-shaped 

gully or depression on a mountain slope. As the small 

glacier develops the gully is modi:fied to a rounded funnel-

shaped hollow. Generally Niche glaciers are more common 
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than the genetically rurther developed cirque glaciers. 

Niche Glacier: Groom (1959) 

2.6. Crater 

Ice masses occurring in an extinct or dormant 

volcanic crater which rises above the regional snow line 

are called'Crater glaciers. 

Crater Glaoier: Amerioan Geographical Society (1958)
Cauldron: Hobbs (1911) 

2.7. Ice Apron 

An irregular, usually thin, ice mass plastered 

along a mountain slope,or ridge, or descending rrom the 

mountain summit. 

Ice Apron: Hubley (1956), American Geographical 
Society (1958)

Leaning Glacier: Dolgushin (1961, a) 
N{ve-sheathed Slope: Tarr and Martin (1914) 

2.8. Group 

Ir a number of small Mountain glaciers, Glacierets 

or Rock glaciers occur in close proximity but are too small 

to be listed individually they are inventoried together as 

a Group. 

2.9. Remnant 

An inactive, usually small, ice mass lert by a 

receding glacier or separated from it's source of nourishment. 

Horseshoe Glacier: Hobbs (1911) c 
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Digit 3: FRONTAL CHARACTERISTICS 

3~0. Normal or Miscellaneous 

The regular convex snout of a receding glacier, 

the slight cliff of an advanoing glacier snout or any other 

not listed. 

3.1. Piedmont 

An ice field formed by the coalescence of two or 

more glaciers on a lowland, often the union of Expanded 

Foot glaciers. The front may be multi-lobate and the 

ice streams forming 'the piedmont commensal. 

Piedmont Glacier: Reid (-1896), Sherzer (1907), 
Gourdon (1908), Gilbert (1904), Hobbs (1911),
Nordenskj8ld (1918), Wright &. Priestley (1922),
Ahlmann· (1 933), Bentham (1941), Meek (1948) 
U.S.Navy (1952J, Roscoe (1952), U.S.Air Force 
(1953), Air University (1955), Baird (1955),
Charlesworth (1957), Armstrong & Roberts (1958), 
Keunen (1963), MelIor (1964) 

3.2. Expanded Foot 

A lobe or f'an of' ice fbrmed when an independent 

glacier issues from the confining walls of a valley and ex­

tends on to a less restrictive and more level surface. 

Expanded Foot Glacier: Hobbs (1911), Wright & 
Priestley (1922), U.S.Navy (1952), Air 
University (1955), Charlesworth (1957), 
MelIor (1964) 
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3.3. Lobed 

That part of an Ice Field or Ice Cap with a determin­

able flow direction, much broader than long, which 'spills 

over at the margin. It'oannot be oonsidered as either an 

Outlet or a Valley glaoier. 

Lobe: Air University (1955) 

3.4. Calving 

A qualifying term for glaciers whose terminus 

extends sufficiently tar into sea or'occassionally lake 

water tp produce icebergs. For this inventory it includes 

dry land calving normally recognizable from the flowest 

c 	 glacier elevation.' 

3.5. Coalescing, non-contributing 

This relates to those glaciers whose snout touches \ 

the margin of another glacier but is separated from it by 

an easily identifiable feature such as moraine. 

, Digit 4: LONGITUDINAL PROFILE 

4.0. 	Uncertain or Miscellaneous: 

Any indeterminate or unlisted form 

4.1. EVen 

This includes the normal regular or slightly ir ­

regular and stepped longitudinal profile. 
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4.2 _ Hanging 

A glacier perched on a steep mountainside or 

issuing from a hanging valley_ 

Hanging Glacier: Sherzer (1907), Gilbert (1910),' 
Hobbs (1911), Tarr & Martin (1914), Lockington 
Vial (1952), Air University (1955), Charles­
worth (1957), American Geographical Society (1958) 

4.3.- Cascading 

A glacier rl'owing over a steep or uneven bedrock 

surface that causes the glacier surface to be broken at 

several points with crevasse ~ields and seracs. 

Cascading: RUBsell (1885), Tarr & Martin (1914), 
Field (1941), Bentham (1941) 

4.4. Ice Fall , 

A glacier with a ~onsiderable drop in the longi­

tudinal profile at one point causing a heavily broken surface. 

, 4.5. Interrupted 

Glaciers that break off over a cliff and recon­

stitute below~ They are characterized by a large quantity 

of seracs and crevasses above the cliff. 

Avalanche Ice: Wright & Priestley (1922), Roscoe 
(1952), U.S.Air Force (1953) 

Ice Foot: Ahlmann (1933) 
Reconstructed Glacier: Hobbs (1911), Charlesworth 

(1957 ) 
Regenerated Glacier: Air University (1955), 

American Geographical Society (1958) 
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Digit 5: MAJOR SOURCE OF NOURISHMENT 

5.0. 	Uncertain or Miscellaneous 

Any indeterminate or,unlisted 

5.1. 	Snow and/or Drift Snow 

The normal form of nourishment for most glaciers. 

5.2. Avalanche Ice and/or Avalanche Snow 

In high mountainous regions, such as the Himalayas, 

the major source of nourishment may be by avalanching snow 

and ice from the steep mountain slopes surroundi~g the 

glacier. 

5.3. Superimposed Ice 

In some areas, suc~ as the Arctic, the major source 

of nourishment may be superimposed ice. 

Digit 6: 'ACTIVITY OF TONGUE' 
-As the inventory data, in most cases, is based on 

analysis of a single observa,t.ion in time quantitative in­

formation on snout changes is not available. Simple quali ­

tative estimates of tongue activity must be made from map 

and photo analysis. A difficulty arises from the fact ,that 

a I spectacular' netreat of 5 m in one year in an area might 

be considered insignificant in another area. As a rough 

guide 20 metres per year is taken as the dividing line between 
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marked and slight retreat or advance. 

6.1. Marked Retreat Greater than or equal to 20 m/yr. 

6.2. Slight Retreat Less than 20 m/yr. 

6.3. Stationary 

6.4. Slight Advance Less than 20 m/yr. 

6.5. Marked Advance Greater than or equal. to 20 m/yr but 

less than 500 m/yr. 

6.6. Possible Surge Probably 500 m/yr or greater. 
/ 

6.7. Known Surge Established velocity of 500 m/yr or more. 

6.8. Oscillating Known variations in snout position on the., 

basis of regular observations. 

Summary 

The classification, by using combinations of the 

row types in the first four columns, allows for a consider­

able variation in the types that can be used. Every attempt 

was made to fit awkward cases into the scheme of Table VIII. 

Not only did the classification help in volumetric estimates 

but it served as a useful key for later computer analysis 

of the data. 
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Ideally a classification should be more quantitative 

than that outlined above to elim~nate operator variance. 

A start on such classifications has been made and some are 

discussed below. 

Thermal Classification: 

Ahlmann (1948) proposed the division of glaciers 

into three types, Temperate, Subpolar and Polar. Avsiuk 

(1955) expanded this into five classes - ,Dry Polar, Humid 

Polar, Cold', Maritime and Continental, and_other modifications 

have been made (Lagally, 1932; Court, 19$7). Although the 

basic scheme is useful for ,comparing glaciers where there 

is a large latitUdinal range under study it is of little use 

in differentiating glaciers within a small area. The 

knowledge of temperature implicit in such a classification 

cannot be obtained from aerial photographs but rec,ent advances 

in infra-red imagery may result·in a solution to this problem. 

Dynamic Classification: 

Dynamic activity has been considered by Ahlmann 

(1948) in terms of active, passive, inactive or dead glaciers. 

Demorest (1941) considered two main types, pressure and 

drainage controlled and these he divided respectively into 

extrusion and obstructed extrusion flow, and gravity and 

obstructed gravity flow.' Lliboutry (1965) suggests that a 

" ,distinction be made between, the 'glaciers reservoirs' and 
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./the 'glaciers evacuateurs' with the purpose of differenti­

ating between glaciers with little or no movement and those 

with movement subject to the normal flow laws, or those to 

whioh these flow laws oannot be applied.' However suoh 

quantitative information about glacier movement cannot be 

obtained from aerial photographs but only from extensive 

field observations. 

Area Distribution: 

The concept of classifying glaciers by area dis­

tribution curves as suggested by Ahlmann (1948) and dis­

cussed by Lliboutry (1965) is useful but presupposes that 

large scale maps of an area are available. Of the glacier 

inventories completed for the IGY only one used area dis­

tribution curves (Vivian, 1967, a). 

Glacier Snouts: 

Many have considered glacier snouts as important 

indicators of glacier activity. Lliboutry (1965) classi­

fies snouts according to their position relative to the 

land and the amount of debris cover whereas Pracchi (1949) 

classifies them purely according to shape. It was decided 

that neither of these classifications was suitable for the 

purpose of this inventory. 

Other Classifications: . 

There are other, ~ore quantitative, classifications 
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based on climate, mass balance or the genesis or ice, 

(Shumskii, 1964, p.384; Lliboutry, 1965) but none proved 

practical ror this inve~tory. 

Mention should'be made ot methods or determining 

the shape indices or lakes which might be applicable to the 

description ot glaciers. Explorato'ry studies are needed 

to determine whether measurement ot shape indices would be 

usetul in glacier classification. 
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CHAPTER 5. 

DATA PRESENTATION 

Data from the world glacier inventory is submitted 

to the IGY World Data centres, Glaciology, A (New York), B' 

(Moscow) and C (Cambridge), and also to the office of the 

Permanent Service on the.Fluctuation of Glaciers. Modern 

data storage and retrieval systems at the four centres will 

assure full access and utilization of the results. 

To facilitate storage and analysis of data the 

form of the submission is standardized. The inventory 
, 

submission consists of two sets of information, first the 

supplementary information which consists of an introduction 

to the area, appropriate ~eferences to the literature and 

summaries of data not included on the right side of the 

Standard Data Sheet (Table VI), and second, the submission' 

of data from the right side. 

A. SUPPLEMENTARY INFORMATION 

1. Physiography: 

A reference map. is included showing the position 

of the inventoried area together with a brief discussion of 

it's geographical location. Information on the geology and 

physiography of the area is presented. A value is given for 

the proportion that the glacierized area represents of the 
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total land area. Selected photographs of the main features 

of the glacierized area are also provided. 

2. 	Climate: 

Summaries of mean temperature, precipitation and 

the prevailing wind characteristics are included together 

with information on meteorological stations within and 

bordering the area. 

3. History: 

A brief history of the area indicates the amount of 

information likely to be available for studies of historic 

changes. Description of early and recent field work in c the area is useful. 

4. Summaries of General Data: 

Information on the left side of the Standard Data 

Sheet will not be listed on the data print out and must 

therefore be summarized. 

i) Maps: The following information for all the 

maps used in the glaCier inventory is needed. 

a) map title 
b) date of field survey 
c) date of publication 
d) scale 
e) contour interval 
f) vertical and horizontal accuracy 

Similar information on earlier maps is included. 
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ii) Photographs: The rollowing data ror photographs 

is summarized. 

a) type or .photography 
b) rlight line numbers 
c) date or photography
d) flying height 
e) rocal length of camera lense 

Any other photography that covers the area is listed with 

mention of the quality of such photographs and the organi­

zation rrom which they may be obtained. 

iii) Compiler and Supervisor: The name(s) or the 

compiler(s) and supervisor(s) is given together with the 

name of the centre(s) where the original material is held. 

,This will permit those interes~ed to obtain data for further 

study and any information not included in the data submission. 

Information on the methods and equipment used to 

obtain area and volume values is included with the Supple­

mentary Information. 

I. Area: The type of equipment used for the area 

measurements together with accuracy statements on the equip­

ment is mentioned. 

II. Volume: The methods used to determine volume 

are discussed and tables or depths for different glacier 

types and sizes given.· 
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B. GLACIER INVENTORY DATA 

An index map showing the hydrological basin and 

area divisions and the glacier numbering system with'aach 

glacier identified by a number is submitted. 

The information in the blocks on the right side of 

the Standard Data Sheet (Table VI) is presented in the format 

of a computer line print out like that shown in Part 11 for 

the Axel Heiberg Island inventory data. The data is sub­

mitted is this form, rather than on punch cards or tape, as 

not all computer systems are compatible. If the amount of 

data does not justify the use of a compute~, or if the facili­

ties are not available, the data is typed in the same format. 

All data, including computer punch cards if they have been 

used, are kept in the national centres. 

If it is not possible to complete the inventory 

according to the reco~endations made in Chapters 3 and 4 
a list of the changes is included with the data submission. 
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PART II 


THE GLACIER INVENTORY OF AXEL HEIBERG ISLAND, N.W.T. 


CHAPTER 1. 

INTRODUCTION 

In Part II the inventory requirements outlined 

and discussed in Part I are applied to the ice masses of 

Axel Heiberg Island with the aim firstly, of completing 

a f~asibility study and secondly, of providing a sample 

glacier inventory. In fact, the first of these aims 

has almost been submerged within the work of this thesis 

because of considerable feedback to the inventory guide 

from it's application to Axel Heiberg Island. 

Axel Heiberg Island, in the Canadian Arctic Archi­

pelago, was selected for a pilot study in glacier inventory 

for the following reasons: 

1) The ice cover on the island is quite varied 

and includes a large number of glacier types. 

2) The island is remote and most glacier inventory 

information is only obtainable from aerial photo­

graphs and maps. This situation is common to 

many areas for which glacier inventories are re­

quired. 
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3) Vertical air photo coverage is available for 

the whole of Axe1 Heibe'rg Island. A small portion 

of the western part was flown in 1958 and the re­

mainder of the island in 1959. 

4) Excellent large scale maps are available for 

part of central western Axel Heiberg Island 

(the Expedition Area) for determination of errors 

on the small scale Canadian topographical maps. 

5) Since 1959 detailed field work in the earth 

sciences has been carried out in the Expedition 

Area by McGill University. 

6) The author is familiar with the Expedition Area 

where he worked for five field seasons. This 

knowledge facilitated air photo interpretation. 

In the presentation of the material in Part II 

the sequence of descriptions follows quite closely that 

outlined in Part I and is in essence that of the Standard 

Data Sheet. Although this might not make for the most 

interesting reading it has the advantage of proceeding 

logically for the general physiographic, climatic and 

historical introduction to a discussion of the nature and 

problems of the source material and only then to the 

glacier inventory itself. 
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Part of this study, the inventory of Steacie Ice 

Cap (Area 1), was included as one of three pilot studies 

for the 'Guide to World Inventory of Perennial Ice and 

Snow Masses On and Beneath the Land Surfaoes' and will be 

published with the guide (UNESCO, a, in press). 
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CHAPTER 2. 

PHYSIOGRAPHY 

Axel Heiberg Island is the second most northerly 

of the major islands in the Canadian Arctic Archipelago, 

situated between latitudes 78°08'N and 81 0 21 'N and longi­

tudes 850W and, 960 W (Figure 2) _ It lies on the edge of 

the Arctic Ocean to the west of Ellesmere Island trom 

which it is separated by the large fiord-like channels of 

Nansen and Eureka sounds. Topographically the island is 

a mountainous, glacierized region rising to 2000 metres 

above sea-level and containing a wide variety of glaciers 

(Figure 3). 

Geology 

Some geological data on Axel Heiberg Island was 

collected in 1955 by 'Operation Franklin' of the Geological 

Survey of Canada, and during subsequent field work (Fortier, 

1963; Thorsteinsson and Tozer, 1957, 1960; Tozer, 1960, 1961). 

The detailed geology of the Expedition Area was analysed 

by Fricker (1963). 

Axel Heiberg Island lies within the Sverdrup Basin, 

an area of heavy sedimentation from the middle Pennsyl­

vanian to the early Tertiary_ Studies by Thorsteinsson 

and Tozer (1961) indicate that the axis of the basin extends 
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Figure 2. 

LOCATION OFAXEL HEIBERG ISLAND 
(Courtesy of Axel Heiberg Expedition) 
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Figure 3. CENTRAL WESTERN AXEL HEIBERG 
AND THOMPSON (4E20) GLACIERS 

ISLAND LOOKING 
AND THE MCGILL 

NORTH SHOWING THE WHITE (4E14) 
ICE CAP (4L29). (Courtesy of 

the National Air Photo Library, Ottawa) 
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from northern Sabine Peninsula on Melville Island, north­

easterly through the Rignes islands and Axel Heiberg 

Island, to northern Ellesmere Island. 

~n Tertiary times folding and thrust faulting took 

place throughout the Queen Elizabeth Islands and nearly all 

of AxeI Heiberg Island was affected. The principal 

Tertiary structures strike north to south and strongly 

influenced the orography and subsequently the present ice 

distribution and movement. The Tertiary anticlines of 

the southern part of the island characteristically have 

long axes, flat crests and steeply inclined limbs. In 

the west central part the folds have short plunging axes 

and the anticlines commonly have diapiric cores. Diapirs 

and piercement domes are characteristic of the axial part 

of the Sverdrup Basin (Kranck, 1961 a, bi Hoen, 1964). 

Glaciation 

Little is known of ~he extent or date of Pleistocene 

glaciation. of AxeI Heiberg Island. Elevated strandlines, 

that indicate glacio-isostatic recove~y, have been observed 

in many places along the coast. These strandlines, together 

with erratics found in many places, support the theory that 

ice covered considerably more of the island on at least 

one occasion. It is possible that at some time the ice 

masses of AxeI Heiberg, Ellesmere and Devon islands combined 

c 



c 

66 

to form 	one large ice mass. Smith (1961) maintains that 

Nansen and Eureka sounds were probably eroded by outlet 

glaciers from Ellesmere Island when the ice cover was 

more extensive. 

Climatic Change 

Information on climatic change in postglacial times 

has been obtained for Axel Heiberglsland by the dating of 

shells, moraines, peat deposits and driftwood, as well as, 

for a shorter time period, studies on deep snow pits. 

Conclusions drawn by MHller (1966) indicate that changes 

in the last 9000 years have been considerably smaller than 

in more southerly latitudes. During this period it is 

unlikely that the glaciers have been more advanced than a 

few hundred metres beyond their present terminal positions. 

Evidence was found by MHller .(1966) for a postglacial . 

optimum about 6000 B.P. 

Present 	Ice Cover 

Measurements made for this inventory show that at 
2present 	31.5 per cent of the total land area of 37,200 km

is ice covered. Most of this ice is found in the two 

major ice fields, the McGi11 Ice Cap and the Steacie Ice 

Cap, separated by a major structural trough extending from 

the head of Wolf Fiord in the south to Strand Fiord. Many 
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other small ice caps are round along the southern, western 

and northern margins or the island. Outlet glaciers rrom 

the McGill Ice Cap drain mainly westward and one, Iceberg 

Glaoier (4FS1), reaohes tidewater. From the main north­

northwest to south-southeast mountain range or the island 

the ice spreads out in a large undulating sheet to the east 

terminating in a series or lobes. The eastern lowlands 

are essentially ice rree~ 

Regime or Glaciers· 

Studies undertaken on glaciers in the Expedition 

Area and on the McGill Ice Cap provide some inrormation on 

the present regime or the glaciers. AnalysiS or a deep 

shart on the McGill Ice Cap (MHller, 1963, p.27) has 

yielded a rigure ror mean accumulation. on the ice cap or 
37.1 cm or water ror a 41 year period. This indicates 

that the previously accepted 'desert' value or about 15 

cm or water ror the mean precipitation or this area may 

have to be revised. 
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CHAPTER 3. 

INFORMATION ON WEATHER AND CLIMATE 

Detailed meteorological observations have been 

made on Axel Heiberg Island only since 1960. Records are 

thus too short for definite statements to be made about 

the climate. 

AXEL HEIBERG ISLAND WEATHER STATIONS 

Table IX lists the stations and their approximate 

number of days of operation and Table X the main meteoro­

logical parameters recorded ~t each station. The location 

of the main stations is shown in Figure 4. The instal­

lations at Sherwood Head and Moraine Camp were designed for 

'year round operation but the record is not complete. The 

following stations have operated intermittently since 1960. 

The Base Camp Station (720 25'N, 900 45'W) is situated on ice 

free ground, near a small lake, 190 metres above sea-level, 

and approximately 6.5 km inland from the head of Expedition 

Fiord. It is somewhat protected by mountainous country, 

Wolf Mountain about 5, km northwest is 1000 metres higher 

than the station and Bastion Ridge, 7 km southwes~ reaches 

the same elevation. In 1965 a long term recorder was in­

stalled which provides year round information on temperature 

and wind. 
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TABLE IX: NUMBER OF DAYS OF METEOROLOGICAL OBSERVATIONS 


Stations 1960 1961 1962 1963 1964 1965 1966 1967 

Jjase (;amp -I ut) 100 70 10 40 60 115 
Lower Ice 108 100 $~ - - - - ­
Moraine Camp. - - - - - 189 365 365 
Upper Ice I 92 - - - - - - ­
Upper Ice II - 100 4 - - - - -
Sherwood Head - 130 365 365 366 120 - ­
Eureka 366 365 365 365 366 365 365 365 
Isachsen 366 365 . 365 365 366 365 365 365 
Decca Green - 65 - - - - - -Meighen Ice Cap 65 92 76 - - - - ­

TABLE X: METEOROLOGICAL PARAMETERS OBSERVED 

.r-! H C\'l .r-! .r-! .r-! -<!! ..p 

..p ..p:::l H PI ~ -r-!Years of PI I1.l Q) -r-! C\'l H "t:1Stations 0 I1.l Q "t:1 -r-! Q) -r-!Operation s:I s:I "t:1 PIQ) Q) 

P, H ~ H .r-! C\'l S 
f)::jCIl A.t E-t A.t ~ & ::r:: 

Base Camp -u·1960-1967 x x x x x x x 
1965- x x 

Lower Ice *1960-1962 x x x x x x x 
Moraine Camp 1965- x x x x 
Upper Ice I *1960 x x x x x x x 
Upper Ice 11 -i1-1 961-1 962 x x x x x x x 
Sherwood Head 1961-1965 x 
Eureka 1947- x x· x x x x x x 
Isachsen 1948- x x x x x ·x x 
Decca Green -i!-1961 x x x x 
Meighen Ice Cap ·~1959-1962 x x x .
~!- Summer ObservatJ.on only 
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Figure. ,3. 

LOCATION OF MAIN WEATHER STATIONS 
(after MHller and Roskin-Sharlin, 1967) 
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The Lower Ice Station (790 26 I N, 900 39 1W) is located on a 

slight ice dome, 208 metres- above sea-level, in the centre 

of the tongue of White Glacier, some) km to the north­

northeast of the Base Camp. North of the station the 

mountainous country surrounding White Glacier rises to 

1800 metres above sea-level but in all other directions the 

site is open. The Lower Ice Station is considered to be 

representative of meteorological conditions in the ablation 

area of glaciers of this region. 

The Moraine Camp Station (790 29 I N, 900 49'W) was established 

in 1965, 890 metres above sea-Level,- at the approximate 

elevation of the mean equilibrium line. The station con­

sists of three two-channel long term recorders measuring 

wind speed and direction., temperature and humidity and 

pressure and sunshine duration. Measurements are made 

every six minutes throughout the year. 

The Upper Ice Station I (790 36 I N, 900 12 1W) was situated on 

an ice dome of the McGill Ice Cap 1530 metres above se~-level. 

It occupied the south-central part of the ice cap and it's 

elevation roughly corresponded to that of the ice cap as a 

whole. The station was only occupied in 1960. 
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The Upper Ice Station 11 (79°56 t N, 92oW) was situated on 

the McGill Ice Cap, 65 km north-northwest o~ the Base Camp, 

at an elevation o~ 1920 metres above sea-level. Located 

on a slight saddle the station was about 1.5 km east-south­

east o~ the highest mountain on the island, White Crown, 

~rom which the McGill Ice Cap' slopes gradually to the 

northeast and drops o~~ sharply to the southwest. The site 

was open to cyclonic systems moving ~rom the south and 

southwest. Upper Ice II was considered. to be representa­

tive of a large portion of the ice cap. The station was 

occupied in the summer of 1961 and thereafter ~or two very 

short periods in the summers o£. 1962 and 1963. 

Sherwood Head (78o12'N, 89043'W) was located on the southern 

tip o~ Axel Heiberg Island on the peninsula which separates 

Wol~ and Glacier ~iords. The nuclear powered weather 

station, 61 metres above sea-level, was a joint Canaqian-

United States project and transmitted synoptic weather data 

to Resolute Bay on Cornwallis Island. Unfortunately very 

few observations were obtained in the last two years of 

operation due to instrumental and transmission problems. 

NEIGHBOURING WEATHER STATIONS 

The Isachsen and Eureka weather stations have been 

recording continuously since the late 1940's. Decca Green 
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and· the Meighen Island Ice Cap stations were part ot: the 

Polar Continental Shelt: Project ot: the Department ot: Energy, 

Mines and Resources. 

Eureka (800 N, 85°56 f W), 7 metres above sea-level, is situ­

ated on. the west coast ot: Ellesmere Island close to the 

centre ot: the land mass ot: Ellesmere and Axel Heiberg 

islands, the two being separated by the narrow channel ot: 

Eureka and Nansen sounds. Hills reach up to an elevation 

ot: 1000 metres about 10 km t:rom the station in the northwest, 

northeast and southwest quadrants. The station was es­

tablished as a joint Canadian-United States weather station 

c and commenced observations in April 1947. 

o 0Isachsen (78 47'N, 103 32'W), 30 metres above sea-level, is 

situated on the northwest coast ot: Ellet: Rignes Island on 

a minor indentation at the head ot: Deer Bay. A rocky ridge 

about 1.5 km south ot: the station has an elevation ot: 180 

metres. Inland the hills rise to' approximately 250 metres 

above sea-level 7 km north and northwest ot: the station and 

to about 150 metres 5 km to the southeast. Like Eureka, 

Isachsen is also a joint. Canadian-United States weather 

station and began observations in April 1948­
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Decca Green (800 02 f N, 100OW), 10 metres above sea-level, was 

situated at the northwest corner of Meighen Island on a 

gravel plain about 3 km from the edge of the Arctic Ocean. 

From southwest to northeast it is wide open and to the south­

east the land rises gently to the hills 7 km away and to 

the Meighen Island Ice Cap. 

Meighen Island Ice Cap Station (790 $8 t N, 990 09 t W), 241 m-etres 

above sea-level, was located on top of a small ice cap 

(76 km2 ) which covers about one tenth or Meighen Island. 

An analysis of the climate of Axe1 Heiberg Island 

was made recently by Miiller and Roskin-Sharlin (1967) based 

on data from most of the stations mentioned above. 

-It appears that the circumpolar atmospheric cir­

culation described by Hare arid Orvig (19$8) and Hare (19$9) 

strongly influences ,the weather of AxeI Heiberg Island. 

Surface pressure systems were found to be shallow and mainly 

dependent on the upper air flow though the distribution of 

land, water, ice and mountains had a noticeable effect on 

local weather. 

Andrews (1964) noted that in the summer of 1960 

the heaviest snowfalls and the significant rainfalls at 

Lower Ice occurred in connection with cyclonic disturbances 

which tracked from the west and southwest across the QUeen 
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Elizabeth Islands rrom north or Siberia or Alaska. At 

Upper Ice I it was observed that winds rrom the southeast 

quadrants, associated with approaching cyclones, brought 

the highest snowfalls to the ice cap. The study by MHller 

and Roskin-Sharlin (1967) conrirms the inrluence or these 

major upper air movements on the amount or precipitation 

received. Thus it appears that the major source or nourish­

ment ror the glaciers of Axe1 Heiberg Island are the moisture 

laden cyclones that swing across the northern Queen Elizabeth 

Islands. Comparison of precipitation values for the various 

stations revealed marked differences. Isachsen was found 

to have a considerably more maritime climate 'than Eureka 

which showed some continental reatures. Axel Heiberg 

Island, situated between the two, has a trans'itional charac­

ter. 

It is considered unlikely that the cyclones which 

frequently develop over Davis Strait and Bafrin Bay and 

largely nourish the glaciers of Devon and southwest Elles­

mere islands (Koerner, 1966) contribute in any noticeable 

measure to the development of glaciers on Axel Heiberg 

Island. 
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CHAPTER 4. 

HISTORICAL INFORMATION 

Axel Heiberg Island was discovered by members of 

the "Second Norwegian Polar Expedition in the Fram, 1898­

1902 f1 , led by Otto Sverdrup and named'after one of the 

sponsors of the expedition. Peary (1907), writing some 

years after the public~tion of the results of Sverdrup's 

expedition claims to have discovered the island first • 

••• Nansen's Strait and beyond it the 
norther~ part of that western land 
which I saw from the heights of the 
Ellesmere Land ice cap in July, 1898, 
and named Jesup Land, though Sverdrup 
has later given it the nrune of Hei­
ber'ger Land. (Peary, 1907, p.202) 

However Peary would have had no way of knowing that what he 

saw in 1898 was not merely an extension of the west coast 

of Ellesmere Island unless Sverdrup (1904) had given an, 

account of his sledge trips almost the whole way around 

the island. 

It is generally ~greed that on April 26th, 1899, 

Sverdrup and Bay were the first to recognize Axel Heiberg 

Island. 

'I'here we saw, far away on the horizon, 
a chain of mountains which we had already 
faintly seen from the place of the slaugh­
ter. It was a true Alpine landscape, with 
sharp crags and snow-covered peaks ••• The 
other side of the fjord was a great chain 
of mountains, several thousand feet in 
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height; with snow-t'illed clet'ts and black 
abysses, jagged peaks and wild precipices. 
(Sverdrup, 1904, p.130, 136) 

Work by Sverdrup, Isachsen, Fosheim and Hassel, ot' the 

Norwegian expedition, resulted in the i'irst map oi' all but 

a small stretch ot' the coast ot' Axel Heiberg Island. 

All the early expeditions travelled in the spring 

al?ng the coast on sea ice and no attempt was made to pene­

trate into the interior. Sverdrup and Schei have t'ew 

comraents on the glaciers and glaciation ot' Axel Heiberg 

Island. In Skaare Fiord Sverdrup made the t'ollowing ob­

servation. 

On its west side were three short bits 
ot' glacier t'alling abruptly down to the 
bottom ot' the valley.•• A little south 
ot' the mouth ot' the valley a glacier 
snout protruded towards a big stretch ot' 
sands ••. Several icebergs inside the 
t'jord, some ot' them t'airly large, seemed 
to point to a largish glacier at the 
head ot' it. It was proved later, how­
ever, that our surmise was incorrect. ' 
(Sverdrup, 1904, p.234) 

Continuing his trip along the south coast Sverdrup passed 

Gletschert'jord (Glacier Fiord) where "in the inner part ot' 

the t'jord protruded glaciers, which appeared to t'all into 

the sea" {Sverdrup, 1904, p.24.5). The Norwegians did take 

some photographs ot' Axel Heiberg Island but the most inter­

esting trip, that along the west coast, was plagued by bad 

weather and t'ew pictures were taken. 
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Schei, in his Rccount of the geology, includes a 

section on the glaci2_tlon cd' El1em:1ore ana ibeI'g 1a11(ls. 

Al though e actual 13cial covering 
disappears on the "\JOst coast of El1esmere 
Island, a Cov8I'ing of the kind is again to 
bo ·found on Heiberg Land J in the tracts 
adjacent to Gletscherfjord, Ulvefjord, and 
Shaaref jorci.. • • T.tle position of the marine 
terraces with regard to now existing glac­
iers indinates very ccnspicuously that the 
glaciatiolL during the last gr·e&.t submersion 
of the land Has not. in any case of grea te:c­
intensity than it is now, and that it h&s 
11e~ler~ Sil'"lCe tha~~ perj~od exce rjdec1 j.ts -;Jlleseri.t 
i:ntersitly. U:h,-erdrup, 1 C)OI.j., p.i.~6S)·· 

In June 1906 Peax"y reached the nOJ~thGrn part of' 

Axel Heibel"'g Island [lnd left a cair'!) which Cook (1911) 

"las unable to find. Cook commented on the "high glac5.e:p­

abandoned valleys If (Cook, 1911: p.1 93) which he observed 

on the northeGst6rn side of the 1. and • 

. HacN.illan (1916) was the next visitor to the area 

and Green, a member of his part.y, ,,,ran able to map that 

section of the nortrH-wst COaf:lt not covered by Sverclrup I s 

expedition. 

Stefansson, V/ho discovered Heighen Island in the 

spring of' 1917, states that "there aI'e glaciers of C011­

siderable ze in Ellesmer'0 and Axel Heiberg IsJ.ands tI 

(Stefanssoa, 1921, p .12) • This observation appears to 

have been based on information from other explorerr:.• 

Tm-:al'ds the end the 1920's the Hoyal Canadian 
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Mounted Police (RCMP) began a series or patrols through 

the arctic islands in support or Canadian claims to 

soverignity over the area discovered by the Norwegians 

(Fetherstonhaugh, 1938). These patrols were coastal 

sledge trips so whilst there was much discussion on the 

condition or the sea ice there were rew observations on the 

distribution or land ice (Dominion or Canada, 1927-30, 

1932-34)· Constable R.W.Hamilton, who visited the southern 

part or the island in the spring o~ 1929, rerers to a 

glacier seen in Qlacier Fiord (personal communication, 1965). 

About the same time Corporal E.Anstead visited other parts 

or Axel Heiberg Island and made the rollowing observation 

rrom the vicinity or Schei' Peninsula. 

In the dim distance the land was very 
mountainous, at least rour or rive 
thousand reet high with what appeared 
to'be a great hang-over rrom the ice 
cap.' (personal communication, 1965) 

Anstead appears to have been the first to have seen the 

ice cap on Axel Heiberg Island. 

On March 20th, 1932, Corporals H.W.Stallworthy and 

R.W.Hamilton lert Bache Peninsula on a search ror the missing 

German Arctic Expedition under Dr. H.E.K.Krueger. Stall-

worthy completed a remarkable sledge trip around Axel 

Heiberg Island and found a note from Krueger in Peary1s 

cairn at Cape Thomas Hubbard. The RCMP report deals with 
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sledging conditions, wildlife and cairns visited but makes 

no mention of observations on the interior. An unfortunate 

accident destroyed all the pictures taken by Stallworthy on 

his trip. 

A sledge trip along the south coast was made in 

1938 by David Haig-Thomas • 

....as far as I could judge by this walk 
into Axel Heiberg Island, and from my 
sledge journey along the east and south 
coasts, it was a land almost free from 
ice-cap. (Haig-Thomas, 1939, p.211) 

Another visit to the southern part of the island 

was made in 1940 by G.Thorlaksson and C.Vibe of the Danish 

Thule and Ellesmere Land Expedition, 1939-1941, led by 

James van Hauen (Vibe, 1948-). The glaciers mapped by them 

in S~aare, Glacier and Wolf fiords do not represent any 

new information from that depicted on Isachsen1s map of 

some 40 years earlier, in fact the outline· of the coast 

north of Mokka Fiord is more inaccurate than the early map. 

The work of the Danish expedition marked the end 

of the early period of exploration on Axel Heiberg Island. 

The post war years ushered in an era of intense interest in 

northern research albeit motivated by reasons of security. 

Experienced pilots and versatile small aircraft enabled 

scientists to visit previously inaccessible regions. In 

1953 the first aircraft landing on Axel Heiberg Island was 

made on Buchanan Lake, at the head of Mokka Fiord. Two c 
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year later, during 'Operation Franklint two geologists, 

J. MacMillan and J.G. Souther, made crossings of the island 

and the latter dug a series of snow pits on the Strand 

Glacier (personal communication, 1963). 

In July 1959 a reconnaissance party of four from 

McGill University visited Axel Heiberg Island to undertake 

preliminary investigations and determine the location ofa 

base camp for a large scientific expedition. The base camp 

was set up beside a small lake in central western Axel 

This camp provided 

easy access on foo:t to four glaciers on which scientific 

observations were made, the White, Thompson, Baby and 

Crusoe glaciers. Logistic support by a Piper Super Cub 

equipped with balloon tires enabled landings to be made on 

snow, ice and unprepared ground in many parts of the island. 

In 1960 thirty-four people, scientists, assistants and 

technicians participated in the Jacobsen-McGill University 

Arctic Research Expedition to AXel Heiberg Island under 

the leadership of Dr. Fri tz !1iiller. In 1961 twenty-two 
r~ 

(~
people returned to the island for the summer season and by 

1962 the number had been further reduced to nine. By 1963 

the long term programmes were well established and from that 

year to the present field parties of three to eight, 

sponsored by McGi11 University and financed by the National 
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Research Council of Canada, have returned to the island 

every summer to continue glaciological and related studies. 

Preliminary accounts of the field work hav.e been 

published (Maller, 1961; MHller et aI, 1963). Results 

of the detailed scientific investigations are published as 

a series of continuing reports known as the Axel Heiberg 

Island Research Reports. By the end of 1967 nine of these 

reports had been published, three geological (Fricker, 1963; 

Fricker and Trettin, 1963; Hoen, 1964), four meteorological 

(Andrews, 1964; Havens, 1964; Havens, Maller and Wilmot, 

1965; MHller and Roskin-Sharlin, 1967), one geophysical 

(Redpath, 1965) and a glaciological report (Adams, 1966). 

Some general studies of Axel Heiberg Island have 

been produced based mainly on early Canadian and United 

States I aerial photography_ A study by Taylor for the 

American Geographical Society devoted a volume to Axel 

Heiberg Island and discussed the ice cover in detail in 

a general volume on glaciology (Taylor, 1950, 1955, 1956 a, 

b). Dunbar and Greenaway (1956), in a somewhat similar 

study, provide information on the ice ma~ses of AxeI Heiberg 

Island from an air photo interpretation of Arctic Canada. 

Based mainly on the work of Taylor two other general studies 

have been completed which include comments on the ice cover 

of the island, Sharp (1956) and Mercer and Hatcher (1958). 
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Summary 

The reports of those who visited Axel Heiberg 

Island up to the middle of the 1950 l s contain almost 

no information on the limits of the land ice. It is there­

fore impossible to assemble sufficient detail to establish 

glacier fluctuations as has been done for Baffin Island by 

Falconer (1962). However the work of the McGill parties 

has determined, for a small area, the nature of glacier 

fluctuations for the last 9000 years, (MHller, 1966) from 

which inferences may be made to other parts of the island. 

L 
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CHAPTER 5. 

MAP SOURCES 

The maps available for a given area have con­

siderable bearing on the quality of an inventory. 

Although the maps of Axe I Heiberg Island, up to 1965, 

would have provided the basis for a reasonable assessment 

of the ice covered areas they were not at a scale suita­

ble to provide all the detailed information required for 

this inventory. 

The five maps available for Axel Heiberg Island 

in 1965 were: 

(1 ) The map accompanying Sverdrupfs report (1904) 

(2) 1 :506,880 Canadian Aeronautical (1944, 1946) 

(3 ) 1 :250,000 American Aeronautical (1948 ) 

(4) 1 :506,880 Canadian Aeronautical (1955, 1960, 1963) 

(5) 1 :500,000 Canadian Topographical (1960, 1963) 

(1) Map accompanying Sverdrup's report 

The first map of Axe I Heiberg Island accompanied 

the account of the Second Norwegian Polar Expedition 

(Sverdrup, 1904). The map simply shows the coastline 

based on a series of ground surveys carried out by 

Rittmeister Isachsen during his sledge journeys in 1900 

and 1901 (Figure 5). 
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(2) Canadian Aeronautical, 1 :$06,880 

Fourty years later, in 1944, the first Canadian 

map of Axe1 Heiberg Island was published. This, and a 

revised edition of 1946, ,was based mainly on Isachsen1s 

map with additional observations from later explorers. 

The coastal outline remained virtually unchanged. 

Neither of these maps was considered for the in­

ventory as more recent editions were available. They are 

of historical interest only. 

(3) American Aeronautical, 1 :2$0,000 

The first trimetrogon 'air photo coverage of the 

island was obtained .in 1947 during the United States Army 

Air Force Operation Polaris. The flight lines mainly 

covered coastal areas and the photos were used to compile 

maps at a scale of 1 :2$0,000, published in 1948, which, 

were superior to the Canadian maps. Details of this 

American map series, produced by the Aeronautical Chart 

Service, \vashington, al'e given in Table XI. 

TABLE XI: AMERICAN AERONAUTICAL EDITION, 1 :2$0,000 

Ma Sheet' 

vJolf Fiord 

M8kka Fiord (21BII) 

Bukken Fiord (7DIII) 

Eroma Fiord (7DII) -Feb. 
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The photographic coverage was not complete. Flight lines 

seldom crossed the interior of the island so that most 

glaciers were poorly depicted. In addition, the fact that 

some photographs were taken in April when the winter snow 

still hid the boundary between the ice and the land con­

tributed to the inadequacy of these maps as a basis for 

glacier inventory. All elevation values were based on 

aircraft radar measurements and the contours, which are 

basically form lines, were used with very little change on 

all but the most recent Canadian maps of the area. 

(4) Canadian Aeronautical, 1 :506,880 

In the early 1950 l s the Royal Canadian Air Force 

extended the trimetrogon air photo coverage to include 

Axel Heiberg Island. The Aeronautical edition was com­

piled from these photo using contours from the American 

Aeronautical maps (3). However, ice cover and individual 

glaciers are still poorly shown on these maps and the con­

tours are unreliable. For example, the highest ice-covered 

peak on the island was located in a non-existent mountain 

range along the eastern side of the ice cap, over 40 km 

east of its true position. 
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(5) Canadian Topographical, 1:500,000 

The representation of the glacierized area is 

much better on the 1:500,000 map and many of the in­

accuracies present on the Canadian Aeronautical map (4) 

have been corrected. This map is also based on the 

trimetrogon photography of the early 1950's. At the time 

of photography there was a considerable snow cover. 

Numerous glaciers shown on the map are only small valleys 

filled with drift snow. The scale is twice the minimum 

suggested for a world glacier inventory and is not. ideal 

for mapping and measuring the smaller ice bodies. 

For a comparison of the qualities of maps (4) and 

(5) an identical area was chosen, bounded by latitudes 

790 20'N and 790 35 t N and longitudes 900 W and 91 oW. The 

two areas, which are supposed to be identical, are shown 

in Figure 6. The differences in detail and accuracy 

between the two maps are considerable. The contour lines 

given on the maps are still no more than form lines from 

which it is not possible to obtain elevation values of any 

accuracy. 

(6) Air Photo Compilation 

Even the best of the maps discussed above would 

not have been adequate for producing a.glacier inventory 
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Figure 6. 

MAP COMPARISON OF TWO SUPPOSEDLY IDENTICAL 

REGIONS 


(after Department of Mines and Technical Surveys) 
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at the recommended level without the aid of aerial photo­

graphs. To obtain greater detail and accuracy for area 

measurements a map was drafted from the aerial photogrs,phs 

of a limited area, the same as that shown in Figure 6, 

part of central Axel Heiberg Island. The scale of the 

photograph~ used varied from approximately 1:50,000 to 

1:60,000. The scale of the air photo map is discussed in 

detail later. 

Tracings were made of the glacierized area on each 

photograph, the line of flight drawn in and the tracings 

combined for each flight line. Once the six flight lines 

had been, completed they were fitted together as best as 

side lap would permit and the outline of glaciers for the 

whole area drafted. Whenever possible only the central 

portion of each photograph was used. The resulting map 

is shown in reduced size in Figure 7. 

Considerable difficulties wre encountered in de­

termining the scale of the air photo map. Normally 

60 per cent forward lap and 30 per cent side lap is re­

quired but although the former was mostly satisfied ade­

quate side lap was not often achieved in the test area. 

Variations in aircraft altitude, drift and divergence of 

the camera axis from the vertical are further sources of 

error for which no allowance could be made in the con­
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struction of the map. It is also difficult to compensate 

for distortions in the photographs caused by variations in 

ground elevation. Within the Thompson Glacier region 

elevations range from sea-level to 1800 metres. A further 

complication was caused by the fact that the camera lense 

used for the photography in the test area was different 

for some flight lines. Half the flight lines were taken 

at f = 152.38 mm and the other half at f = 152.16 mm. 

In determining the map scale allowance was made wherever 

possible for the scale complications mentioned above. 

A final scale of 1 :53,000 was calculated by weighting the 

ice-covered areas at different elevation intervals, as 

shown in. Table XII. 

TABLE XII: SCALE CALCULATIONS FOR AIR PHOTO MAP 

Elev. .Elev. above Scale for Scale for %of Mean 
ft sal ground (m) f=152.38 f=152.16 Area Scale 

750 8115·4 1 :58,508 1 :58,592 2 1 :58,550 
1500 
2500 
3500 

8686.8 
8382.0 
8077.2 

1:57,007 
1:55,007 
1:53,007 

1 :57,090 
1:55,087 
1 :53,084 

1 1 
18 
24 

1 :57,048 
1:55,047 
1:53,046 

4500 7772·4 1 :51 ,007 1 :51,080 45 1:51,044 

Finally the total ice cover within the designated 

test area, 790 20 1 - 790 35 t N and 900 
- 91Dw, was measured on 

three comparable maps; the Canadian Topographical map (5), 

the air photo compilation (6) and a map of the Thompson 

Glacier Region (1:50,000) produced as a result of field 
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work by McGi11 University parties. The latter map, the 

accuracy of which is discussed by Blachut and M~ller (1966), 

served as the standard for this comparison. The result 

of the comparison is shown in Table XIII. 

TABLE XIII: COMPARISON OF AREA MEASUREMENTS FOR LARGE AREA 

Map Glacieri~ed Per Cent of 
Maps Scale Area (km ) Standard 

Topographical (5) 1:500,000 314.94 112 
Air Photo Map (6) 1 :53,000 266.08 94 
Thompson Region 1 :50,000 282.87 100 

The Topographical map (5) gives a 12 per cent deviation 

and the Air Photo map (6) only half that error. There­

fore the measurement of large area is more accurate using 

the air photo compilation. 

Comparison of area measurements for two individual 

glaciers in the test area, the Baby and White glaciers, 

revealed a similar result (Table XIV). 

TABLE XIV: COMPARISON OF AREA MEASUREMENTS FOR SMALL AREA 

Baby Glacier White Glacier 
sq. km % sq. km % 

Topographical (5) 39.09 104 
Air Photo Map (6) 0.80 102 37.12 98 
Thompson Region 0.78 100 37.88 100 

The results of the above investigation shows that 

good linear and area measurements for a glacier inventory 

can be obtained from air photo compilations alone if suitable 

c 



c 

94 

maps are not available. 

Air photo maps are considerably more accurate if 

side lap deficiencies and elevation differences are small 

and plenty of ground features permit proper alignment of 

the photos. For this reason air photo maps of large ice 

masses could not achieve the accuracy obtained in the 

test area. 

(7) Canadian Topographical Map, 1 :250,000 

By 1967 it was possible to obtain advance prints, 

at a scale of 1:125~000, of an excellent new Canadian 

Topographical map series produced by the Department of 

Energy, Mines and Resources. This map series, published 

at a scale of 1:250,000, covers Axel Heiberg Island with 

eleven sheets, details of which are listed in Table xv. 

TABLE XV: CANADIAN TOPOGRAPHICAL MAP, 1:250,000 

Compi-. Publi­ Contour 
Map Sheets Survey lation cation Interval 

49F Eureka Sound South 1962 1965-6 1967 .500 ft 
59E Glacier Fiord 1961 1965 1966 .500 ft 
59F Haig Thomas Island 1961 1965 1966 200 ft 
49G Eureka Sound North 1965 1966 500 ft 
59H Strand Fiord not yet published 500 ft 
59G Middle Fiord 1961 1966 1967 500 ft 
69H Meighen Island South 1959-1961 1965 1966 500 ft 

340B Greely Fiord West 1962 1965 . 1966 500 ft 
560A Bukken Fiord 1960, 1962 1965 1967 500 ft 
560B Meighen Island North 1960-1961 1965 1966 500 ft 
560D Cape Stallworthy 1962 1965 1966 500 ft 
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The maps were compiled from the 1958 and 1959 aerial photo­

graphs. 

For these maps the accuracy of the tellurometer 

traverse survey is considered to be in the order of 

1/7,000 and is adjusted to shoran positions. Theoreti ­

cally points of detail should be within 200 feet of their . . 

true position or within plotting accuracy but there may 

be further deviation in weakly controlled parts. -The 

contouring was done by projection plotters based on air ­

borne profile records so elevations should be good to 

within one-half the contour interval. 

It was decided to use the advance prints of the 

1 :250,000 map series for the glacier inventory of the whole 

of AxeI Heiberg Island as they would permit detailed 

plotting of drainage divides and small patches of snow 

and ice. 
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CHAPTER 6. 

PHOTOGRAPHIC SOURCES 

Good air photo coverage of Axe 1 Heiberg Island 

was an important element in the successful compilation of 

a glacier inventory. Photographs, in conjunction with 

maps, permitted the accurate delineation of the ice, 

assessment of the transient snow line elevat~on, delineation 

of the catchment area for each glacier and a classification ' 

of the glaciers. 

There are several sets of photographs available 

for the island although the time period covers only some 

twenty years. 

Operation Polaris Photography 

Partial trimetrogon aiD photo coverage of the 

island was' obtaine.d by the United States Army Air Force in 

1947, during Operation Polaris. Unfortunately at the time 

of photography much of the island was cloud covered and the 

termini of many glaciers obscured. Furthermore the 

quality of the prints was not good so it may be difficult 

to use some of the photographs for comparative studies. 

The flight line numbers and other details are listed in 

Table XVI. Prints of these photographs are held by the 

National Air Photo Library, Ottawa. 

C· .; 
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TABLE XVI: OPERATION POLARIS PHOTOGRAPHS 

Flight Line Date of Height above Focal Length 
Number Photography sea-level(ft) of Camera(ins) 

7M157 28/7/47 19,500 6 
7M168 28/7/47 20,000 6 
8M160 28/7/47 20,000 6 
8M200 28/7/47 20,000 6 
8M219 30/7/48 22,000 6 

Canadian Trimetrogon Photography 

A much more complete set of photographs of Axe1 

Heiberg Island was obtained by the Royal Canadian Air 

Force between 1950 and 1952. The quality of the photo­

graphy is reasonably good and fewer parts of the island 

were cloud covered than in 1947. Unfortunately either 

a recent snowfall or a larger snowpack than usual makes 

it difficult to distinguish the boundary between annual 

and perenn~al snow and ice. Details of the photographs 

are given in Table XVII. Prints of the photographs and 

the flight line index are also available through the 

National Air Photo Library, Ottawa. 

TABLE XVII: CANADIAN TRIMETROGON PHOTOGRAPHS 

Flight Line Date of Height above Focal Length 
Number Photography sea-level(ft) of Camera (mm) 

T - 404 16/7/50 20,000 151 .61 
T - 405 15/7/50 20,000 161.29 
T - 408 16/7/50 20,000 161 .29 
T - 410 16/7/50 20,000 161.29 
T - 411 16/7150 20,000 161 .29 
T - 412 16/7/50 20,000 161 .29 
T - 440 18/7/50 20,000 161.29o T - 491 28/7/52 20,000 153.85 
T - 492 ·28/7/52 20,000 153.85 
T - 498 28/7/52 20,000 153.85 
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Canadian Vertical Photography 

In 1958 and 1959 complete vertical air photo 

coverage of Axe1 Heiberg Island was flown. The quality 

of the photographs is excellent and hardly any part of 

the island was cloud-covered at the time of photography. 

Contrast on the prints varies depending on the process used 

and it has been found that the recent prints, using a new 

automatic process, have excellent contrast on the ice and 

snow. Forward lap on all flight lines is better than 

fifty per cent but side lap between some flight lines is 

missing. Details of these photographs, obtainable from 

the National Air Photo Library, Ottawa, are summarized in . 

Table XVIII. 

TABLE XVIII: CANADIAN VERTICAL PHOTOGRAPHS 

Flight Line Date of Height above Focal Length 
Number Photography sea-level(ft) of Camera (mm) 
A16186 22/7/58 30,000 152.17 
A16197 24/7/58 30,000 152.17 
A16753 22/7/59 30,000 152.16 
A16754 28/7/59 30,000 152.16 
A16755 28/7/59 30,000 152.16 
A16765 29/7/59 30,000 152.16 
A16836 28/7/59 30,000 152·46 
A1684° 13/8/59 30,000 152.38 
A16858 28/7/59 30,000 152.38 
A16859 28/7/59 30,000 152.38 
A16860 29/7/59 30,000 152·46 
A16861 5/8/59 30,000 152·46 
A16862 4/8/59 30,000 152·46 
A16863 13/8/59 30,000 152.16 
A16864 13/8/59 30,000 152.38 
A16865 17/8/59 30,000 152.16 
A16866 16/8/59 30,000 152.38 
A16876 23/8/59 12,000 152.50 C 
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Low Level Photography 

In 1960 a complete set of low level aerial photo­

graphs were taken of the Expedition Area for the purpose 

of compiling the large scale maps of the Expedition Area 

mentioned in Chapter 5. Details of this set of photo­

graphy are given in the Canadian Surveyor by Haumann 

(1963, p.89). 

In 1961 M. Dunbarotook several photographs of the 

glaciers in Glacier Fiord. 

In 1964 A. Post, whilst collecting information for 

a study on fluctuating glacier termini, took a large 

number of low level photographs all over Axel Heiberg 

Island. The approximate location of these photographs 

is shown in Figure 8. 

Since 1959 a large number of low level and ground 

photographs have been taken by those working with the 

McGill University expeditions. 

Further details of the above mentioned low level 

and ground photographs may be obtained from the author. 

Although the glaciers of Axe1 Heiberg Island are 

not very active there is a sufficient time period now 

covered by photography to make it possible to determine 

snout activity in quantitative terms. 
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Figure 8. Map Showing Location of Photos taken by A.Post 
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In summary, it can be said that there is excel­

lent photographic material available for Axel Heiberg 

Island on which to bas& a glacier inventory for this 

remote area. 
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CHAPTER 7. 

DESCRIPTION OF WORK PROCEDURE 

In order to carry out the inventory as rapidly 

as possible a definite procedure was developed. The 

procedure used for the inventory of the glaciers of Axe1 

Heiberg Island is discussed step by step_ 

1) The 1:500,000 map of the island was used to 

divide the glacierized area into five major organic units 

(Figure 9, arabic numbers one to five). 

2) A further tentative division of the major regions 

was made on the same small scale map. To simplify this 

division the small ice caps along the western and northern 

coasts of the island were considered as single units al­

though they drained in several directions and are not 

therefore hydrological units as recommended by the guide. 

These sub-divisions are shown in Figure 6 by letters 

wi thin the major regions. 

3) The extent of the glacierized area was identi­

fied according to the limits shown on the 1 :125,000 advance 

prints. This was necessary because the ice delineation 

in places is difficult to recognize on these single colour 

maps. 

4) Rather than complete one aspect ,of the inventory 

for the whole island, i.e. glacier length measurements, small 
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units were taken and the whole inventory completed for 

each one of them before the next region was started. 

5) The air photos of a unit were assembled and 

examined. Extensive use or a stereoscope is necessary 

at this stage. The ice limits on the map were compared 

with those on the photographs and where necessary cor­

rections made on the map. 

6) The transient snow line was determined on the 

photographs and then transferred to the map. 

7) The delineation of the catchment areas of the 

individual glaciers was determined from changes in slope 

observed under the stereoscope. These limits were then 

compiled on the map. 

8) The individual glaciers on the map were marked 

with an identification dot and numbered clockwise. 

9) Each glacier was assigned a Standard Data Sheet. 

10) In order to complete that part of the work 

requiring air photos the following information was ex­

tracted, classification, description and orientation.of 

each glacier and entered on the data sheet together with 

the air photo number, data and other relevant particulars. 

11) The Geographical and UTM co-ordinates were 

measured with a transparent overlay. 

12} All elevations were listed on a supplementary 

c 
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data sheet (Table XIX) as the map values had to be con­

verted rrom reet to metres. This supplementary data 

sheet has one column for the map data followed by a 

column ror the converted figures. This conversion could 

probably have been done more conveniently in a computer. 

13) Another supplementary data sheet, similar to 

that ror the elevations"was drawn up for the linear and 

area measurements (Table XX). The length measurements 

were made in millimetres on the map. The area columns 

are for the entry of the planimeter units. 

14) Converted data from the two supplementary data 

sheets was transferred to the Standard Data Sheet. 

15) Accumulation Area Ratios were calculated. 

16) Depth values were assigned according to Table 

XXI, discussed in Chapter 9. 

17) Volumes of ice were calculated 'from the 

area and depth values. 

18) The various accuracy ratings were determined. 

19) After checking of the Standard Data Sheet the 

right hand side was put onto computer punch cards. 

20) An index map of the area was compiled showing 

the glacier number's and filed with the computer print out 

sheet of the inventory data. The inventory of the next 

area was then started. 
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TABLE XIX: SUPPLEMENTARY SHEET FOR ELEVATION DATA 

E L E V A T I 0 N MEAN ELEVATION 

No. High High Exp Exp Tot Tot Snow Snow [Accu Accu Abla Abla 

I 

TABLE XX: SUPPLEMENTARY SHEET FOR LINEAR AND AREA DATA 

·L E N G T H W I D T H SURFACE ARE A 

Abla. Whole Glacier 

No. Tot Tot Exp Exp Tot Tot Wide Wide Acc Acc Abl Abl Exp Exp 

r 
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CHAPTER 8. 

SPECIFIC PROBLEMS ENCOUNTERED 

Some problems were enc,ountered which by their very 

nature could not be covered by the recommendations in Part I. 

In some cases it was not practical to divide up 

the smaller ice bodies in the southern, western and northern 

parts of the island into individual hydrological basins. 

In other areas sub-division into hydrological basins re­

sulted in the break-up of organic units such as the Steacie 

and McGill ice caps. The major ice mass of the eastern 

McGill Ice Cap, for example, presented particular diffi­

culties in locating the drainage divides between different 

catchment basins. Poor contour lines in the accumulation 

area, particularly on the flat parts of the icecap, made 

it difficult to dissect into organic units. In retrospect 

it is now clear that the decision to isolate five of the 

major outlet glaciers and lobes from the main central part 

of almost 1000 km2 was incorrect and under the circum­

stances the only practical solution would have been to 

consider the whole eastern part as one accumulation/ablation 

system. 

On the whole the depiction of the glacierized area 

on the maps was found to correspond closely to that ob­

served on the photographs. Generalization of ice limits 
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on the map, for the planned scale of publication, necessi­

tated the elimination of some of the small ice bodies. 

The largest of these bodies added to the map were less 

than half a square kilometre. 

All values measured in the English system of units 

were converted to metric units directly without any roun­

di.ng-off o~ the figures. This was very time consuming 

and will be done by computer for other areas. Although 

the elevation values given in the Appendix are listed to 

the nearest metre the figure can only be considered accurate 

within! 20 metres, as elevations are measured to the 

nearest 50 feet, to which must be added the stated accuracy 

of the contours of plus or minus half a contour interval, 

or 250 ft (Tuttle, personal communication). 

It was found necessary to include one additional 

symbol for the Orientation. 'Rt was used for those small 

ice caps which had no preferred orientation. 

Considerable difficulties were encountered in de­

termining the mean elevation of the transient snow line 

for compound basin glaciers. For such glaciers the snow 

line may fall in a complex zone varying in elevation by 

several hundred metres through the different basins. The 

mean value was determined from individual assessments of 

each basin. 

On Axel Heiberg Island field work has shown that c 
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a considerable amount of superimposed ice and slush 

usually forms below the transient snow line (Muller, 1962,a) 

This superimposed ice contributes to the accumulation but 

can hardly be differentiated from the ice of the ablation 

area. Thus the transient snow line given in the data for 

this inventory will be above the equilibrium line at the 

time of photography. It is thought that in the few weeks 

that elapsed between the time of photography and the end 

of the ablation season the equilibrium line would have 

retreated to the approximate location of the transient snow 

line measured from the photographs. This possibility is 

borne out by observations of the 1959 Axel Heiberg Island 

party which established that on the White and Baby glaciers 

some 75 cm of ablation occurred after the aerial photograps 

were taken in the lower part of the ablation area. If 

one c'ould determine how much the snow line would rise 

corresponding to a certain amount of ablation in the lower 

part of a glacier, that is if one knew the ablation gradient, 

then adjustments could be made for the snow line elevation 

of other glaciers in the area and a more accurate end of 

season equilibrium line approximately established. To 

do this the available data for the White Glacier, con­

sidered to be representative of part of the island, would 

have to be analysed and the relationship determined. 
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Adjusted values have not been provided, partly because it 

is beyond the scope of this thesis and partly because the 

original measurements should always be given in case the 

adjustments need revision. 

c 
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CHAPTER 9. 

AREA AND VOLUME MEASUREMENTS 

All areas greater than one square kilometre were 

measured with a Bruning areagraph random dot overlay as 

suggested in Part I (p.33). The manufacturer's claim 

that the degree of precision for areas greater than twelve 

square inches was better than 97 per cent was supported in 

tests against other standard planimeters and square coun­

ting techniques. Experiments carried out by the Glaciology 

Sub-division have proved that operator variance with the 

random dot planimeter is small compared to other methods 

(Stanley, 1967, personal communication). The use of a 

random dot planimeter provided a considerable saving in 

time for the large number of area measurements that had to 

be made. For areas less than one square kilometre a milli­

metre grid was used so that the same level of accuracy 

could be maintained. 

An XY co-ordinate plotter connected to a computer 

would provide a more accurate and even faster method of 

determining linear, area and co~ordinate measurements. 

To· establish the mean glacier depth either measured 

values are available or an estimate must be made. On Axel 

Heiberg Island measured depth values have only been obtained 

c 



c 

111 

ror the White and Thompson glaciers and ror one prorile 

on the NcGill Ice Cap (Redpath, 1965; Becker in Miiller, 1961). 

In 1966 about 120 km of radio echo sounding values were 

measured over the Thompson Glacier, Hidden Ice Field and 

the McGill Ice Cap by Robin and Evans or the Scott Polar 

Research Institute, Cambridge,but rinal results are not 

available yet. From the available data for Axel Heiberg 

Island and from known depth values for similar glacierized 

areas in the Arctic Table XXI was compiled. For establish­

ing depth estimates it was sufficient to distinguish four 

major glacier types. Each or these types was then sub­
4­

divided into four to six size classes for which a speciric 

depth value was assigned. 

TABLE XXI: ESTIMATED MEAN DEPTH VALUES FOR THE GLACIERS OF 
AXEL HEIBERG ISLAND 

Ar~a DepthType (km ) (m) 
20o - 5 

5 - 20 30 
20 - .100 50ICE FIELDS 100 - 300 100 

300 - 1000 150 
1000 200-500 

o 
1 

-
- 5 

1 1~ 
5 - 20 75ICE CAPS 

20 - 100 150 
100 - 300 250 

300 250 
o ­

OUTLET AND VALLEY 5 - 26 1~5 
GLACIERS 20 - 100 200 

100 250-500 

o - 1 15 
1 - 2 20

SMALL MOUNTAIN 2 - 5 35GLACIERS 5 - 20 50 
20 50 
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The depth values given in the table are applicable only to 

Axel Heiberg Island and would require modification for use 

in other areas and climatic environments. Table XXI was 

strictly applied is assigning values for depth with the 

few exceptions of some valley and outlet glaciers with 

areas around 5 km2 for which a va~ue of 75 metres depth.was 

given. 

Despite the temptation to make individual adjust­

ments of glacier depth when aSSigning a value from the 

table this was seldom done because of the following con­

sideration. If the information obtained from the new 

depth sounding techniques enable improvements to be made 

on Table XXI the necessary adjustments can be completed in 

a simple computer operation. 
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CHAPTER 10. 

DATA PRESENTATION AND STORAGE 

The inventory data for the glaciers of Axe1 


Heiberg Island is presented in the Appendix. There, 


a list of abbreviations used on the computer print out 


sheet is followed by a key map of the region and basin 


diviSions (Figure 9). The completed data for the five 


areas shown in Figure 9'is preceded by an index map, or 


maps, showing the location and number of every glacier in 


that al'ea. The inventory data itself is listed on two 


consecutive pages. The first page lists all the data 


contained in the first two blocks on the right side of the 


Standard Data Sheet (Table VI) and the second page data 


. from the remaining two blocks. The information for each 

individual glacier is listed as a single line on the 

two consecutive sheets identifiable by the area coding 

and glacier number on the 
~ 

left side of each page. 

A Control Data Corporation (C.D.C.) 3100 computer 


was used for the print out and the programme is easily 


adaptable to most other computers. The print out sheets 


were photographically reduced so that information on about 


100 glaciers could be presented on two printed pages. 


The first part of the data compilation was completed 

at McGill University as part of the Axel Heiberg Island 
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research project, under the supervision of Dr. F. MHller. 

E.D. Ommanney, J.N. Ommanney and R.L. Ommanney assisted 

in the time consuming work of abstracting data from the 

maps and photographs. The rest of the measurements were 

carried out with the assistance of M.S.P. Kennedy and 

M.M. Strome at the Glaciology Sub-division, Inland Waters 

Branch, Department of Energy, Mines and Resources, Ottawa, 

where t~e author has been employed since June 1967. 

The completed Standard Data Sheets, work maps, 

computer punch cards, photographs and related data will be 

available from the author at the Glaciology Sub-division; 

or from Dr. F. MHller with the Axel Heiberg Island Expedition, 

McGill University, Montreal. Any new information on the 

Axel Heiberg Island lnventor,y will be filed in Ottawa and 

at McGill University. 
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CHAPTER 11. 


DATA SUM}lARY 


In considering glacier inventory data there are 

three main stages, the initial data compilation, the 

assessment of the data and the data analysis. Although 

this thesis is primarily concerned with the first of these 

stages as soon as data summaries are made it becomes neces­

sa17 to consider questions belonging to the second stage. 

The data for the 1101 glaciers included in the 

glacier inventory of Axe 1 Heiberg Island are summarized 

in Table XXII. As the first set of values are dependent 

on the snow line determination only those based on the 

1959 photography have been used. The figures in brackets 

indicate the degree to which the 1959 values are changed if 

1958 data is included. Total area values for 1959 are 

given separately so that the mean Accumulation Area Ratio 

could be determined. 

The total number of glaciers on Axel Heiberg 

Island is slightly more than 1101 as in a few cases small 

features were listed together as a group. If the eastern 

McGill Ice Cap is considered as one accumulation/ablation 

system then the total remains about 1100. 

The accuracy of the snow line and the extent to 

which it reflects the end-of-season situation must be 
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'l'Al!ILJI: XXIII S1.lJIMARY 011' DATA POR THB AXIL HlfISBIIG I8LAlfD GUOIBR DIVlI:II'l.'ORY, BASED Off 1959 VALUS 

MlWf VAL1JBS POR 1 958-59 BALAJl'c:a: YBlR URGBST GUCIBR8 Ill' B&8llf 
Buin IfU/llber 01.' Snow Mean Aoou. Mean Abl•• Are.ot Mean Ma::It1lII'WIl Ku.:l.1II'W1l Kax:I._ Tot.l Total 
Identltio.tion Gl.cler. Line lnev.t:l.on lnevat10n Abl·i:l.on AAR Lell8th Vol:!eAr~ 	 V~'(111) (11. •••• 1.) (111 a••• l.) (Ian ) (~) (Ian) ( ) (Ian ) t:~) ( ) 

14!!!!..1 
Wolt 11'101'4 24 980 1100 760 207.0 46 15.9 66.0 17.6 379.8 66.$ 

Gl.oler 11'101'4 46 750 930 600 314·0 se 33·3 362.9 95.5 731.0 1/.1.6·4 

SUl'priae 11'101'4 30 740 660 $40 420.$ se 45.0 641.1 160.3 963.3 217·4 

Good 1I'J'1d.1 Sa1 (61 ) (A5O ) (850) (610) (216.$) (55) 10.2 5.3.2 10.6 (47l!..5) 71.2 
and Sand Sa1 47 .30 9.30 620 209.6 53 44505 

Strand Plord .37 1010 11.30 880 161.2 66 25.8 149.3 .37 •.3 462.9 88.4 
(200) 	 (1319. 1.> (~1) Q031.1j.)
166 	 1312.2 56 .3002.4 589.7 

~ 

South and II1Mle (47) (64q) (770) (520) (179.0) 16·4 82.4 16.5 (.378.5) 60.0(~?)tiorde 16 730 870 6.30 7$.1 127.0 

Middle and Ll (26) (620) (670) (450) (15.3.0) (17) 22.$ 15$.2 15.2 (16.3.0) 1$.9 
t101"d. .3 - - 360 0.8 0 0.8 

Ll 11'101'4 (28) mO) (600) (560) (64·3) (~) 9.9 21.9 1j..4 (11,.0) 12.8 
24 730 800 600 63.5 11 .2 

Ll and Sale tlor4. 11 - - 230 14·3 0 3.2 7.0 0.2 14.3 0 • .3 

Sale and Bunde 
fior4e 24 610 620 460 36.1 27 6.0 19.8 1.5 51.8 2.4 

Bunde 1I'lord 16 740 780 630 11·4 ?2 q..7 q..6 0.2 lq..6 0.3 
(152) 	 (~0.2) (~g) (757.3) 91.7 

91j. 	 03.2 322.7 
!!!ILJ. 
Bukken and 

Aur1and tlor4a 43 - - 350 72.1 0 9.6 21.6 1.1 72.1 2.1j.c 	 Bene 1I'10rd 10 - - 460 8.4 0 2.9 1.8 0.1 6.q. 0.2 

Iforthem Ioe C.p. q.7 - - 320 96.7 0 9.2 18 •.3 0.7 98.7 3.9 

South Eut 58 - - 660 $4.0 0 3.8 Ij..$ 0.2 $4.0 1.3 
lSD 	 2.3.3.2 0 2.33.2 7.15 

~ 
IBear Str.lt Ice 

1I'1Ild 16 - - 7l!.0 1j.2.5 0 7.0 11.0 l.q. 42.5 2.9 

Snare 11'101'4 :I.ce 
t:l.oldl 31 1010 1060 660 51.0 22 6.9 12.1 1.5 65.2 4.4 

Wclt 11'101'4 15 1020 1210 6q.o 72.7 6.3 17.3 65•.3 1.3.0 195•.3 .34.•.3 

Strand 11'101'4 46 1050 1200 660 246.6 65 25 •.3 171.2 68.S 705.7 158 •.3 

EXpedition Fiord l!.9 980 1140 670 2,31.7 $3 35.S 230.3 115.2 466.6 1!S4.2 

Ioebere; BeT 64 690 1030 640 423.1j. 62 37.5 776.6 ,368.4 1125.5 460.7 

II1dd1e lI'1ord (36) (820) (<)60) (650) (222.0) (70) 41.2 529.2 264.6 (P9.0) 279.8 
29 830 1000 660 187.3 72 27.3 

Ll fiord (117) (660) (1060) (690) (269.6) (64) 24.3 166.$ 40.2 (7i$·$) 126.7 
64 660 1090 520 16$.6 70 6 7.3 

Bundl 11'101"11 16 600 960 640 60.$ S6 8.1 47.S 9.6 14l!..2 17.9 

Northern Ice O.p 9.3 1020 1120 870 296.8 $7 1S.1 1,30.6 .39.2 695·4 14.7.0 

Ealtem - She1 (61) (1030') (11$0) (850) (561.0) (76) 6l!..5 994·6 q.<)6.0 (2.352.$) 792.1j.
Peninsula 60 10.30 1150 8S0 S59.0 7S 2325.6 

Skaare fior4 36 1060 1180 910 116.2 53 16.3 64.S 13.2 370.6 6S•.3 
(584) 	 (2662.6) (66) .2}22bl.6
S2.3 	 253$.6 66 9.6 

~ 
8kaal'e and Mokka 

t10J'da 7 1190 1200 910 7 • .3 18 .3.5 l!..1 0.1 8.8 0.2 
(1101 ) 	 <4682.q.) (60) (11696.8)2951 • .3TOTAL 968 4291 .S 61 11026.7o () Inoludes 1956 data 

http:Abl�i:l.on
http:lnev.t:l.on
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assessed before an analysis is·made. The only glacier for 

which field observations, on the height of the snow line 

at the end of the 1959 season, are available is the White 

Glacier. The inventory value for the snow line on this 

glacier (1010 m) is about 100 metres below the approximate 

end-of-season line determined in the field (1120 m) (MHller, 

1968, personal communication). The equilibrium line on 

the White Glacier for 1959 may lie somewhat below the ob­

served snow line and therefore closer to the snow line 

value obtained in the inventory. On the other hand, it 

might be possible to use 'net ablation gradients' for the 

\~ite Glacier (MHller, 1962 b) to adjust the inventory 

value. 

The elevation values in the table are arithmetic 

means of the individual values. For analysis it will be 

necessary to weight each elevation value according to the 

area of the glacier to obtain a more sophisticated average. 

From the data summary (Table XXII) it appears that 

there is a gradient in the elevation of the snow line 

and the mean elevations of the ablation and accumulation 

areas of some 200 metres from the eastern and southern 

parts of the island to the west and northwest. However 

there are some small ice masses along the southern and western 

sides which do not fit this picture. A more accurate 
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as~essment of variations in the snow line height, over the 

island, could easily be accomplished with existing computer 

techniques. 

The Accumulation Area Ratio values (AAR) are useful 

indicators of the mass balance of glaciers for a particu­

lar year. Studies on the mass balance of the White Glacier 

have shown that the glacier is in equilibrium when the ratio 

of area of wastage to that of nourishment is in the order 

of 1:2 (Muller, 1962, b). Unfortunately it is not yet 

sufficiently established to which degree the White Glacier 

is representative of the ice masses in the area. It is 

possible that for a healthy mass balance the ratio should 

be closer to1 :2 • .5, i.e. the AAR would be about 70 per cent." 

Therefore the mean AAR for 19.59 for the island of 60 per 

cent indicates a slightly negative mass balance situation. 

Even the 66 per cent obtained for Area 4, the l'1cGill Ice 

Cap, is slightly below the amount needed for a balanced 

year. It seems that those parts 01' the ~IcGill Ice Cap 

draining into Middle and Li fiords and to the east were in 

balance or maybe slightly positive in 19.59. 

The total land area of Axe I Heiberg Island was 
2found to be 37,18.5 km (14,.525 sq. miles). This value is 

about 1000 square miles less than the figure obtained by 

Taylor (19.55) but 1000 square miles greater than earlier 
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estimates. The value of 5,170 square miles for the total 

glacierized area given by Sharp (1956) and that of 4,850 

square miles quoted by Taylor (1956~)are both greater than 

the ice covered area obtained in this investigation: 

11,699 km2 , that is 4,570 square miles. This difference 

is, in no way an indication of glacier retreat but purely 

a question of map accuracy and measuring techniques. 

It may be of inter.est to have information not only 

for hydrological basins but also for particular glaciologi­

cal units such as the continuous ice mass of the IGreater 

McGill Ice Cap'. This information can be obtained easily 

using the index maps and the data sheets given in the 

Appendix. 
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CHAPTER'12. 

APPLICATION OF GLACIER INVENTORY TO CANADIAN SITUATION 

The inventory of the Axel Heiberg Island ice masses 

is the first in a series of glacier inventories for the 

Canadian IHD programme. 

The most recent estimate of the total glacieri~ed 

area in Canada is 203,363 km2 (Henoch, 1967). This means 

that the ice covered area on Axel Heiberg Island con­

stitutes about seven per cent of the Canadian total. 

On the basis of the glacier inventory of Axe1 Heiberg Island 

it is estimated that the total number of glaciers in 

Canada will be greater than 15,000. This estimate is 

based on the assumption that there are the same number of 

glaciers per area· in the rest of Canada as have been found 

on Axel Heiberg Island. 

Experience with the glacier inventory has shown 

that if one considers the amount of time involved in 

analysing the photographs and maps, in transferring data 

from one to the other and in completing the inventory 

measurements and conversions only 10 to 15 glaciers can 

be inventoried in one day. Measurements for the Axel 

Heiberg Island inventory were completed in about six months. 

Thus approximately five man years of work will be needed 

to complet~ the Canadian inventory. 
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Because all the photographs and maps of the 

glacierized areas in Canada will be examined some ad­

ditional information will be collected that will add 

little to the time or cost of the work. This addition­

al information is listed on a revised data sheet (Table 

XXIII) which also contains all the data on the Standard 

Data Sheet (Table VI). On this revised form the standard 

data, i.e. that required for the world inventory, is pre­

sented in the first three blocks on the right side of the 

page. These blocks are set up so the data from each of 

them will fit onto one computer card. The auxillary 

information is contained in the fourth block. 

Special Comments (see fourth block on right of 

Table XXIII) holds a five digit code that indicates the 

amount of literature or field observations available for 

that glacier, the amount and type of photography and three 

digits to indicate special characteristics and geomorpho­

logical features. 

SPECIAL COMMENTS 

Digit 1: Work done on glacier; references 

O. No literature or field observations 

1. General descriptions of region 

2. General description(s) of ice cover in region 

3. General description(s) of glaciers in region 
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TABLE XXIII: 

Province or Territory: ____________ 
Mountain Area: 
Hydrologioal B~a~$Tin~:--------------

1st Order:__________________~ 
2nd Order:_____________________ 
3rd Order: 
4th Order:------------------ ­

Sources: Maps
Map Title and Number:_________Compiled by:__________________ 
Date: 
Scale~:-----------------------

Contour Interval: 
Reliability: ---------

VerUcal: 
HorlzontaTl~:-----------------

Sources: Photographs
Type: 
Seria"l~N~um=b~e=r~:-----------------

Date: 
Flyin~g~HHe~i~g~h~t~:---------------
Focal Length:________________-­
Remark\l:_______________________ 

Work Done on Glacier: References 

Other Photos Special Moraine Lake 
0 

Remark!!: 

DATA SHEET FOR CANADIAN GLACIER INVENTORY 

,Region and basin identification 1 1 1 1 1 1 
Glacier Number 1 1 1 
Longitude - 1 1 - 1 I L...! -
Latitude - 1 - 1 , . L-I 
U.T.M. - I 1 1-1 1 I 1 1 1 ! 1 1 1 1 
Orientation: Aooumulation Area - .. 1 1 

AblatiOn Al'ea - 1 1 
Highest Glaoier Elevation (m) I I I I 
Lowest Glacier Elevation (m): Exposed - 1 1 1 1 

Total - 1 1 1 1 
Elevation of Snow Line (m) - 1 1 1 ,1 -

Region and basin identification 1 1 
Glaoier Number 
Date of Snow Line - 1 
Mean Accumulation Area Elevation (m) ­ -


Accu;oacy Rating
Mean Ablation Area Elevation (m)

Accuracy Rating ---..J 
Maximum Length (~): Ablation Area ......L-~~I • L-I 

Exposed ~~~~~~I_____"'---1 •• L...!L...!
Total 

(~) 
_ ..J.......J.lyI
Mean Width of main stream 

Region and basin identification I 1 
Glacier Number 
Surface Area (km2 ): Exposed ­

Total 
Accuracy Rating2Area of Ablation (km ) 
Acouraoy Rating

Aooumulation Area Ratio (%)
Mean Depth (m)
Volume (km)), in ice - __--"'--'---'1 • 1 

Accuracy Rating ~ 
Classification and Description 

Region and basin identification 
Glacier Number 

1 - 1 ,1 1 1- 1 
1 
1 

1 
1 

Comments: Special
General - 1 1 I' 

1 
1 

1 
1 

1 
1 

1 
1 

1, 
1 I I 1 I I I I I I I - 1 I 1 I I I 

I 
1 
1 

I 
I 

I 
I 

1 
1 

1 
I 

Glacier Name I I 1 I I I 1 I I I 

4. 

Data Compiled by:______~----------~-----
Date: 
Super~v·i-B~o-r-:------------~---------------

Centre:________~-----------------------
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4. General description{s) of particular area 

5. Specific comments on a single glacier 

6. Specific details on a single glacier 

7. 	 Specific details on a single glacier with historical 

review included 

8. 	Specific details of a single glacier on a continuing 

basis, now abandoned 

9. 	Specific details of a single glacier on a continuing 

basis, IHD project 

Digit 2: Photographs 

O. No Photographs 

1. Aerial Photographs - Old 

2. Aerial Photographs - New 

3. Old 	Photographs - Ground 

4. Old 	Photographs - Low Level 

5. Old 	Photographs - Terrestrial Photogrammetry 

6. Continuing Ground Photography 

7. Continuing Low Level Photography 

8. Continuing Terrestrial Photogrammetry 

Digit 3: Suecial Features 

The purpose of this digit is to draw attention 

to particular, representative, examples of glacier features. 

The type of features included might be ogives, foliations, 
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crevasses, moulins, prominent surface drainage channels, 

dirt cones etc. Thus a glacier with only one outstanding 

feature, e.g. ogives, would be coded 11 I whereas a glacier 

that exhibited many different features of interest would 

be assigned a higher code number~ 

Digit 4: Moraines 

O. No Moraines 

1. Terminal and/or Lateral and/or Ablation Moraines 

2. Medial Moraine 

3. Push :ttloraine 

4· Combination of 1 and 2 

5. Combination of 1 and 3 

6. Combination of 2 and 3 

7. Combinations of 1 , 2 and 3 

Digit 5: Glacier Dammed Lakes 

The total number of glacier drumaed lakes in associ­

ation with one glacier is listed. Glacier dammed lakes 

provide an indication of glacier thickness so that an in­

crease in the number of lakes might indicate a thickening 

of the glacier and conversely a reduction in the number of 

lakes a thinning of the glacier. 
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GENERAL COMMENTS 

To allow for the reproduction of some of the 

Remarks about the glacier, lis~ed on the bottom left 

hand side of the data sheet, 33 digits are provided for 

a summary of the most important information. 

GLACIER NAME 

Although only a few of the glaciers in Canada 

are named 21 digits are pl'ovided so that those which do 

have names can be identified quickly on the data print 

out. 
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CHAPTER 13. 


CONCLUSIONS 


The number of glaciers on Axel Heiberg Island, 

constituting about seven per cent of the total glacierized 

area in Canada, and condensed onto 25 pages of computer 

print out in the Appendix of this study, is slightly larger 

than that listed in the four volume glacier inventory of 

Italy (Comitato Glaciologico Italiano, 1959-1962). 

Although all the measurements for this glacier 

inventory were completed in about six months the whole pro­

ject took much longer as different ideas were tested and 

either accepted, modified or rejected. 

Experience with the inventory has indicated that 

it would be possible to delegate a considerable amount of 

the inventory compilation to non-glaciologists. The 

most critical decisions involve the determination of ice 

limits, transient snow lines and the classification of 

glaciers. If assistants can be obtained who have had some 

training in air photo interpretation and ideally who have 

some field experience on glaciers then many of these 

critical decisions can be left to them and large areas 

inventoried with a minimum of supervision. 

The discussion of the data summary in Chapter 11 

made it clear that the assessment of the data, in particu­
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lar the snow line elevation for a given year and the other 

values dependent on it, as well as the accuracy of area 

and especially volume measurements, is of great importance. 

Further evaluation is necessary before many of the values 

can be used in an analysis. 

The data analysis itself will be relatively easy 

because of the attention paid to the format 'of the data 

compilation. A computer programme is already being 

developed which will complete fourty analyses in one run. 

The application to Axel Heiberg Island, of the 

inventory recommendations outlined in Part I was accomplished 

without any great difficulty. From this it can be con­

cluded, in view of the complexity of the Axel Heiberg 

Island glaciers, that the guide proposals are reasonable 

and should be applicable to most other areas. 

It is already apparent that the lengthJoperation 

of. a glacier inventory will not only produce new, more 

reliable, values for the areas covered by permanent snow 

and ice, its distribution and an improved estimate of the 

ice volume but will also provide a wealth of fringe bene­

fits; a useful identification system for the many un-named 

glaciers, information on the regional variations of the 

snow line and subsequently the, mass balance, on the lower 

limits of the glacierization, on the present snout activity, 
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on the distribution of glacier types and on the docu­

mentation (maps, photographs and literature) of glaciers. 
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LIST OF ABBREVIATIONS 

IDENT = Region and Basin ident ication 

NO. = Glacier Number 

U.T.M. = Universal Transverse Mercator Grid location 

ORIENT AC = Orientation of the· Accumulation Area 

ORIENT Ab = Orientation of the Ablation Area 

ELEVATIONS HIGH = Highest Elevation on the Glacier 

ELEVATIONS L.EX = Lowest Exposed Elevation of Glacier 

ELEVATIONS L.TL = Lowest (total) elevation of Glacier 

ELEVATIONS .SNOW = Elevation of the Snow Line 

l>1E.I'l.N ELEVATION - ACCU = Mean Elevation of the Accumulation Area 

MEAN ELEVATION ABLA = Mean Elevation of the Ablation Area 

TOTAL LENGTH ABLA = Length of Ablation Area including Debris 

TOTAL LENGTH EXP = Total Length of Exposed part of Glacier 

TOTAL LENGTH TOTAL = Total Length including debris cover 

SURFACE AREA EXP = Area of Exposed part of Glacier 

SURFACE AREA - TOTAL = Total Area of all Glacier 

SURFACE AREA - ABLATION = Total area of Ablation 

AAR = AccQ~ulation Area Ratio 
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18 " If 90 28.0 N 78 24.!I 1!1IWT558787050 S 54' .8. .80 Il .59 5153 
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le 38 11 et 41.0 N 18 31.0 161DC440887282 NW 914 564 564 28 7 S9 1413 
III It 11 89 40.0 N 78 36.5 16XOC4"'1281271 sw sw 975 457 457 ~45 28 7 59 955 4 711 3 
III 40 11 894100 N 18 35.5 16XOC440881254 If If 1219 1'18 198 945 28 7 59 1036,4 731 3 
18 41 11 8. 40.0 N le' 34.0 16xOC440987228 W W 1234 137 137 91. n 7 59 1040 4 116 3 
le 42 w 89 .0.0 .. 18 33,2 1610C441087214 If NW 1097 421 427 1090 28 1 59 1093 4 7311 3
le 43 w 89 -0.0 N 78 32.4 16XOC440187197 If 5 1280 137 137 1006 28 T 59 1128 4 n63 
18 4. If '9 38.0 H 7e 3102 16l0C441.87175 If sw \097 381 .. ]81 915 28 7 59 1037 4 762 1 
18 ., If 89 3••0 N 78 3G.6 16xoe441281166 W If 1097 122 122 915 28 7 59 10064 101 3 
18 46 If '9 3••5 N 18 29.6 16l0e:442681148 511 762 564 564 28 759 666 3 
18 47 If 89 3'5.0 .. 18 29.0 1610(;442587137 W 915 610 610 2B 759 838 3,a " 89 30.5 N 78 28.3 lUOC.4428712~ S S 1\43 131 137 884 2B 159 995 4 640 3 

IUAPIIISI rlOIIO 

ID'''T NO. LONG !TUDE ~ATlTUO£ U.T.M. 	 ORIENT ELEVATIONS OAfE MEAN ELIVAf ION 
AC A8 HIGH L.EX L.TL SNOII Aecu AIlL" 

IC 1 III 90 59.0 N le 11.8 15X.S54546691~ SE 640 411 411 18 7 59 533 3 
le 2 w 90 58.0 N 18 19.1 15XWSS4698694. NW 640 259· 259 28 T S9 44" 3le 3 11 91 10.0 N 78 21.0 IS.0554\186918 SE SE 961 259 259 701 28 7 59 711 .. 533 3 
lC 4 W 90 59.0 N 78 21.8 151W5545386992 E SE 961 76 76 blO 28 1 5q 147 .. 411 3 
le , W 91 03.0 N 78 23.' 15xoT54318702A E 762 152 152 Z8 1 59 564 :I 
It 6 W 91 01.0 N 78 24.5 151.1544587046 E NE 945 122 122 670 28 159 16Z 4 457 3 
It 7 11 91 02.0 N 78 25.3 1510T543987060 ENE 762 305 305 610 28 1 59 100 4 550 3 
le: • III 91 OO.S N 1& 26.5 ISXltT544687082 E S 998 101 107 686 <'8 1 59 1104 412 3 
le 9 If 91 03.0 N 78 21.5 151111T5431187102 E £ 823 183 1113 686 28 1 54 7704 4123 
It 10 w 91 OD,S N 71 28.2 I 5I.T544581115 E E 1072 122 122 132 28 759 8534 4tt1 3 
lC 11 If 91 03.0 N 78 ?9.5 15XwT54348113" E E 975 131 In 116 28 1 !l9 8311 4 488 3 
It 12 w 91 06.0 .. " 31,0 IliUT542U1l64 E E 192 Z44 24. 132 211 159 132. !ilS 3 
IC 13 W 91 16.0 N 18 32.5 15UT538487191 NE N 960 366 366 732 28 159 &534 h03 
IC 14 11 91 10.0 N 18 37.0 151(1IT54068721. 5 S 1750 46 46 762 13 11 59 9754 488 3 
IC 15 W 90 51.0 N78 36.' 15.IIT541181273 wNw 945 533 533 192 11 11 59 81144 610 3 
le I~ 11 90 52.11 N 7. 35.9 jlXWTS41081l15S NW 594 533 533 11 859 56ft 3 
11: 17 w '0 54.5 N la ]4.1 15ltwTII4648122J W SII 1410 274 214 192 \T 859 442 J960 " 

0 
IC IS .. 90 48.0 N78 32.5 15xwTI487811'6 iI 11 1091 290 290 884 17 859 \OSi 4 640 3 
lC )' 11 90 45.0 N 78 32.2 15xwTSS0l87190 ~ 1067 610 610 \T 859 850 3 
lC 20 If 90 50.0 N 11 30.' 15XWTIIU287162 If 11 1204 183 183 762 17 11 59 9604 442 3 
le 21 11 90 46.0 .. 11 30.5 15X.t545787t91 NW 549 503 503 11 859 523 3 
IC 22 11 90 45.0 N 11 30.5 15Xllt!l50281158 N 549 549 11 859 575 3 
lC 23 11 90 41.5 N 78 30.5 151111T55148115. w S~ Im 610 6\0 9.5 17 859 10614 823 3 
IC .4 11 90 42.0 H 11 29,' 15xwT551281145 W Sw 1097 451 451 869 11 859 9754 610 3 
le 21 W '10 44.5 N 78 21.8 151WT550187110 11 ~ 1204 IS2 152 701 11 859 8844 503 3 
le 26 11 '04100 .. 18 26.3 151WT551181080 W 640 152 IS" 11 .59 518 3 
IC 27 ~ '0 32.0 N 1. 24.5 15xIIT!l55481051 S S 962 259 25'1 101 11 859 8234 545 3 
le:: 28 w 'la 31.5 N 71 2 ••' 15xwTS53287053 11 549 503 503 17 859 525 3 
IC 2' 11 '0 31.a N 18 24.5 151llT553487049 W 549 503 503 11 R 59 525 3 
IC 3a 11 '0 32•• N 11 23.0 lSl1WT555387020 N 610 442 442 .11 8 59 515 3 

http:16JOC450587.2A
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woRLn INVt"lTORY OF PERENNIAL ICE ANO 51;0. MASSES 

AIIIA I STUCIF. IC~ CAI' AXEl HE I liE RG ISLAND N.w.T. C.S.L.OMMANNEY "CGILL UNIVERSITY ...0 t'NI.ANO WATERS BRANCH 1967 

0 
WOLF ftr>RIl 

WENT NU. TOTAL LENGTH WIDTH SURFACE AREA AAR OEPTH VOLUME TYPE 
ABLA EX,. TOTAL 0" TOTAL ~BL4TION 

lA I 2.2 2.2 2.2 .3 .91 .91 3 .91 3 0 15 .01 3 650132 
lA 2 6.1 6.1 6.1 11.39 n.]9 3 11.39 3 0 75 .85 3 300132 
lA 3 .2 .2 .2 .10 .10 3 .10 3 0 15 .00 3 300132 
lA .. I.' 1.4 I.' .50 .SO 3 15.50 3 0 .01 3 300132 
lA S 1.7 1.7 1.7 1.7\ 1.71 3 1.71 3 0 25 .04 3 300132 
lA 6 .9 .9 .9 .H .40 3 .40 3 0 15 .01 3 300132 
lA 7 2.0 2.0 2.0 1.51 1.51 3 1.51 3 0 25 .04 3 300132 
lA 8 9.2 14.5 14.5 2.4 .8.26 ..8.28 3 25.10 3 47 200 9.66 3 532114 
lA 9 4.0 1.\ 7.1 8.68 8.68 3 1.72: 3 80 30 .26 3 200H2 
lA 10 10.0 13.9 13.9 1.9 64.21 64.21 3 34.88 3 46 200 12.84 3 510114 
lA 11 1.5 2.0 2.0 2.62 2.62 3 2.32 3 II 25 .58 3 300112 
lA 12 1.2 2.4 2.4 4.03 4.03 3 2.82 3 30 25 .10 3 300112 
lA 13 11.0 15.9 15.9 1.8 A8.00 88.00 3 44.76 3 49 200 11.60 3 510114 
lA 14 6.2 7.9 7.9 .9 10.59 10.59 3 7.26 3 32 IllS i.l3 3 530112 
lA 15 6.2 8.8 8.8 1.0 16.54 16.54 J 12.00 3 27 US 2007 3 520112 
lA 16 7.0 10.4 10.5 1.0 24.19 24.59 3 11.99 3 51 200 4.92 3 530112 
lA 17 ,9 .9 .9 .40 .40 3 .40 .3 0 15 .• 01 3 300132 
lA 18 8.6 11.4 11.6 .8 340.27 35.38 J 18.15 3 47 200 7.08 3 512112 
lA 19 1.2 1.8 I.U loll 1.11 3 1.01 3 9 20 .02 3 650112 
lA 20 6.4 10.2 10.2 1.1 23.28 23.58 3 10.28 3 56 200 4.72 3 536112 
lA 21 4.2 6.1 6.1 .8 9.IT 9.11 3 4.13 3 SS 125 \.15 3 505llZ 
lA 22 3.2 4.2 4.2 .6 5.64 5.64 3 1.51 3 73 125 .71 3 52tll2 
lA 23 6.2 8.8 S.H 1.1 19.05 19.05 3 9.51 3 51 125 2.38 3 532112 
lA 24 1.4 1.4 1.4 .2 lo41 1.41 3 1.41 3 0 SO .07 3 520112 

GLACIER FIORD 

loE"T NO. TOhL LENGTH WIDTH SURfACE AREA AAR DEPTH VOLUME TYPE 
ABLA EXP TOTAL EXP TOTAL ABLATION 

18 I 2.8 2.8 2.8 3.33 3.33 3 3.33 3 0 25 .08 3 300132 
18 2 2.6 2.6 2.6 1.11 1.91 3 1.91 3 0 50 .01 3 400132 
18 3 2.1 2.1 2.7 1.51 1.51 3 1.51 3 0 50 .01 3 400112 
111 4 3,6 3.6 3.6 5.04 5.04 3 5.04 3 0 75 .37 3 300132 
18 5 •• 0 •• 0 2.0 ·.4 Io'H 1.41 3 1.41 3 0 50 .01 3 400132 
18 6 3.5 3.5 3.5 2.92 3.12 3 3.12 3 0 50 .16 3 400132 
18 7 3.0 3.0 3.0 5.94 5.94 3 5.94 3 0 75 .45 3 300132 

C 

18 8 .8 .8 .8 .30 .30 3 .30 3 0 15 .00 3 300132 
III 9 .2 .2 .2 .IS .15 3 .IS 3 0 15 .00 3 650112 
18 10 4.0 4.4 4.4 1.0· 7.81 7.87 3 7.06 3 10 125 .98 3 530110 
III 11 105 1.9 1.9 2.01 2.01 3 1.31 3 35 20 .04 3 200112 
18 12 8.5 13.1 13.2 .8 30.44 30.44 3 14.62 3 54 200 6.31 3 520112 
18 13 .9 .9 .9 .50 .50 3 .50 3 0 20 .01 3 220102 
18 14 1.4 1.6 1.6 .70 .70 3 .30 3 !l7 15 .01 3 650110 
III IS 4.6 9.0 9.0 .8 14.02 14.52 3 4.94 3 66 125 1.82 3 520114 
1& 16 4.6 8.4 8._ .8 9.98 10.68 3 4.33 3 59 125 1033 3 530H2 
1(; 17 .4 .4 .4 .20 .20 3 .20 3 0 IS .00 3 650112 
18 18 .6 100 1.0 .25 .25 3 .15 3 30 IS .00 3 650112 
18 19 7.8 13.6 13.1 104 34.27 35.08 3 13.61 3 61 200 7.02 3 510112 
18 20 4.5 11.0 H.2 .8 15.42 15.92 3 4.53 3 72 125 2.00 3 520112 
18 21 5.0 10.6 10.8 .9 15.42 16.12 3 5.03 3 69 IllS 2.01 3 520112 
18 22 3.8 8.8 8.8 .6 11.H 11089 3 3.12 3 74 1015 h49 3 535112 
IB 23 3.2 9.1 9.1 .6 10.69 10.69 3 2.12 3 80 !CS 1434 3 535112 
18 24 5.0 8.2 8.2 1.0 32.36 32.36 3 1.06 3 80 200 6.47 3 415112 
IS 25 23.2 33.2 33.3 4.6 382.13 382.9. 3 135.8a 3 65 250 95.53 3 410114 
18 26 .9 1.2 1.2 .2 .60 .60 3 .40 3 33 15 .01 3 620112 
16 21 .0 .4 .4 .11 .11 3 .00 3 100 15 .00 3 650112 
18 28 1.2 1.2 1.2 .1 .50 .50 3 .10 3 80 15 .01 3 650112 
16 29 .1 1.4 1.4 .2 .60 .60 3 .30 3 50 15 .01 3 620112 
18 30 .5 .R .8 .70 .70 3 .30 3 57 15 .01 3 650H2 
16 31 3.6 5.8 5.8 · .5 5.35 5.35 3 3.33 3 38 75 .40 3 520112 
IB 32 .0 .2 .2 .20 .20 3 .00 J 100 20 .00 3 003112 
18 33 3.9 4.R 5.1 .5 4.38 4••3 3 3.13 3 16 50 .22 3 520112 
18 34 1.6 2.5 2.5 .2 1.31 h31 3 .91 3 31 lIO .03 3 620112 
IS 35 11.9 15.6 15.1 1.6 49.39 50.80 3 24.59 3 52 200 10.16 3 512114 
18 36 1.4 1.4 1.4 .2 .23 .28 3 .28 3 0 15 .00 3 650112 
18 37 6.2 7.2 7 •• .9 14.51 14.91 3 9.77 3 34 12S 1081 3 513112 
lB 38 .8 .8 .8 .19 .19 3 .19 3 0 15 .00 3 650102 
18 39 1.4 1.6 1.6 .1 .54 .54 3 .38 3 JO 15 .01 3 650112 
18 40 5.6 6.9 7.0 1.1 8.16 8.16 3 6.04 3 29 125 h06 3 530112 
III 41 5.9 7.0 7.0 1.1 ll.89 12.19 3 6.26 3 32 125 1.52 3 510110 
18 42 2.5 2.9 2.9 .5 1.81 1.91 3 1.71 3 10 20 .04 3 655112 
18 43 6.2 1.4 7.4 .5 1.86 7.86 3 6.65 3 15 125 .98 3 525112 
la 44 2.8 3.4 3.4 .4 2.42 2.42 3 1,,41 3 42 50 .11 3 535112 
18 45 5.0 5.0 5.1 .6 4.33 4.33 3 4.J3 3 4 SO .23 3 535112 
III 46 .6 .6 .6 .40 .40 J .-40 .3 0 IS .01 3 650102 
18 41 1.0 100 1.0 .60 .60 3 .60 J 0 IS .01 3 J00102 
111 .8 7.1 10.6 10.6 1.1· 17.74 11.14 3 12.80 3 28 125 2.22 3 53S112 

SURPRISE FlIlRO 

IDENT NO. TOhL LENGTH WIDTH SURFACE AREA AAR DEPTH VOLUME TYPE 
A8LA EXP TUTAL EXP TOTAL A9UTlON 

lC I 3.4 3.4 J.4 10.48 10.46 3 5.41t 3 0 30 .31 3 200102 
IC 2 2.8 2.A 2.8 5.04 5.04 J 5.04 3 0 30 .15 3 200112 
lC 3 3.8 5.9 5.9 2:0 18.44 18.59 3 15.67 3 16 125 2.32 3 403112 
le 4 801 10.6 10.8 1.3 18.45 20.71 3 15.13 3 24 200 4.15 3 522112 
IC 5 2.6 2.6 2.6 2.87 2.92 3 2.92 l 0 lO .06 3 200112 
lC 6 4.0 _.4 4.6 · .6 3.15 3.83 3 2.72 3 29 50 .19 3 530112 
le 7 1.5 1.9 1.9 1.41 1.41 3 1.11 3 21 20 .03 3 655112 
lC 8 8.5 11.6 H.7 1.0 43.14 45.06 3 23.19 3 47 200 9.11 3 422112 
le 9 4.8 1.2 7.2 .6 10.28 10.58 3 7.46 3 29 30' .32 3 205112 
It ID 7.8 12.1 12.1 1.1 34.67 34.67 3 15,52 3 55 200 6.94 4 402114 
le 11 5.5 10.l 10,2 .9 27.72 27.72 3 14.01 3 49 200 5.54 3 402114 
le 12 4.3 5.8 5.8 1.0 9.98 9.98 3 8.37 3 16 125 1.25 3 402114 
le II 3.~ b.8 6.8 .9 17.34 17.34 3 10.119 3 37 125 2.lT 3 405H4 
IC I. 28.2 45.0 1t5.0 6.5 641009 641.09 3 214.\0 3 61 250 160.27 3 411114 
IC 15 1.4 1.9 1.9 .2 1.51 1.51 J .8\ J 46 50 .08 3 535310 
lC 16 .6 .6 .6 .25 .25 3 .25 3 0 IS .00 3 650112 
lC 17 1.1 llh9 10.9 1:1 26.51 26.51 3 15.J2 3 42 200 S.30 J 515114 
le 18 3.8 4.7 4.8 .8 5.14 6.04 3 4.33 3 28 125 .75 3 510112 
It 19 1.0 1.0 1.0 .1 .20 .20 3 .20 3 0 15 .00 3 650H2 
IC 20 6.8 13.9 13,9 1.4 11095 32.25 3 14.01 3 57 200 6.45 3 522112 
le 21 .2 .2 .2 .10 .10 3 .10 3 0 15 .00 3 650102 
le 22 .4 .4 .4 .20 .20 3 .20 J ·0 20 .00 3 0001010 le 23 1.0 2.1 2.1 ·.2 .90 .90 3 .50 3 44 IS .01 3 650112 
lC 24 2.8 4.5 4.5 .6 3.32 3.32 3 1.81 3 45 50 .17 3 535112 
le 25 5.0 9.2 9.6 1.4 29.24 29.64 3 15.02 3 49 200 5.94 3 520112 
lC 26 4,1 4.1 4.1 .8 5.85 6.45 3 6.45 J 0 125 .81 3 532112 
le 27 6.6 9.2 9.2 1.2 25.30 25.30 3 11.64 3 30 200 5.06 3 53JllO 
le 28 .2 .2 .2 .10 .10 3 .10 3 0 15 .00 3 700102 
IC 29 .1 .1 .1 .10 .10 3 .10 3 0 15 .00 3 100102 
le 30 .'1 .9 .9 .91 .91 3 .91 3 0 IS .01 3 300132 
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11000 HAY ANU SAND "AY'''I".V 

IOENT NO. LONG I fllOf LAltTUIlE U. T.M. ORtfNT ELEVATIONS DATf MEAN ELEVATION 
At AI' HIGH L.EX L. TL SNOW ACCU AaLA 

III I w "J 42.0 N 78 53.3 ISlVh85087574 NE NE 5.9 2"0 290 305 22 7 58 442 .. 295 3 
ID 2 w q3 41l.0 N 18 53.5 ISXVT483f>87S7A "" hE 427 27. 214 305 22 7 5R 36(> .. 290 30 
11) 3 • 91 41.0 " 1A 53.5 ISXVTS83211757~ NE NE 442 229 229 305 22 7 5~ 381 4 274 3 
10 • W 'la' 46 • .,: N 1. ~3.Q 15'''TS04287568 N N 935 427 427 tlU 2. 7 58 884 4 610 3 

'11ID 5 92 53.~ N le 52.1 ISXWT502.!!756! NW N. 853 411 150 22 158 650 4 610 3 
10 6 "w 92 52.0 N 18 51.2 15XwT50308753~ NE 732 305 305 22 7 Sa 686 4 
ID 7 • 92 51.~ N 18 50.0 15x"T501061513 NW NW 972 305 30S 771 22 7 58 853 4 670 3 
10 8 w ql 49.0 III 7844.1 lS••T5257111416 E E 1106 564 so. 823 2S 15'1 1006 4 732 3 
11) 9 11 91 51.5 N 7a 45.a ISxwT5250a7436 NE NE 101:17 S49 549 853 25 1 59 914 4 716 3 
11) 10 91 53." N 18 46.5 15,.T524287446 NE NE 1028 518 SI8 869 25 7 59 914 4 716 3 
10 11 "11 91 56.0 N 78 47.0 15xwt523387451 NE 10lS 549 549 25 159 162 3 
HI 12 W 91 58.5 N 7~ "'1.0 ISxwTS223~7451 .. N IU28 442 442 930 25 1 59 960 4 732 3 
IQ 13 w 92 03.0 N 7a 47.5 15xwrS20687466 N N 1006 244 183 9)0 25 7 59 915 4 762 3 
10 14 .. 92 05.0 N 78 47.5 15XIITSl98874M N N 991 305 305 945 llS 759 975 4 762 3 
11) IS W 92 01.0 N 78 47.5 15XITS19281466 N N 991 427 427 945 25 159 975 4 792 3 
ID I*' W 92 10.0 N 78 47.5 15.WT518281464 N N 945 366 366 884 25 7 59 930 4 7623 
ID 11 • 92 12.0 N 18 47.0 15XwT51148745h N£ NE 884 244 853 25 7 59 8694 640 32'''' 
10 18 11 92 14.~ H 78 46.8 ISXIITS1658745~ HE 1<£ 914 229 213 192 2!1 7 59 8694 625 3 
10 19 11 92 Z<.5 1P .5.3 15.0T51298742. N N 747 411 411 610 n 7 58 6864 533 3 
10 20 11 92 11.0 " " 18 4S.8 15xIIT511981.32 S S 1057 366 366 869 25 7 59 91. 4 655 3 
ID 21 0 92 O,h5 N 78 •••• 15••T520281411 s. s. 1057 183 183 91. 25 759 1006. 576 3 
10 22 91 55.0 .. 18 43.7 15.oT523981397 5 s. 1106 457 4!17 823 25 7 59 9604 670 3 
10 23 •" 91 47.5 N 7. 55.0 15.IIT5260117607 1485 '>6. 564 823 28 1 59 960 4 147 3" NW
ID 24 11 91 45.0 N /8 53.2 15XIIT526887575 • NW 1312 519 519 823 28 T 59 915. 162 3 
ID 25 91 48.0 PO 18 51.2 15XWTSli!58R7539 >I • 1372 427 427 838 28 7 59 1113 • 732 3 
11) 26 " • 91 41.0 N 7e 49.5 1<;.IIT526381505 >I • 1312 305 305 838 28 7 59 10824 686 3 
ID 27 • 91 .5.0 N 78 48.2 15XWTS21281S8~ 1250 290 290 177 28 7 59 930 4 610 3 
ID 28 11 91 42.0 N 7P 47.3 15~IIT~28287464 " " 823 579 579 177 26 7 S9 808 4 686 3" w 
lU 29 W 91 41.5- N 78 46.8 15XIITS28581455 ~ w 823 594 59. 741 ll8 159 808 4 686 3 
10 30 If 91 38.0 N 78 45.9 15.IIT529781438 W W 1204 427 427 777 28 759 1006 4 610 3 
10 31 W 91 38.0 N 78 44.2 15XWT5i/998740A W NW 1204 320 320 79i/ 28 759 9154 625 3 
10 32 >I 9\ 39.0 N 18 43.5 I~X.TS29581395 1012 320 320 732 z8 759 869 4 625 3" NW
10 33 w 91 --1.0 N 78 "ll.8 15xwT52888138? N>I NW 1072 274 z74 701 28 7 59 " 655 3838 

C 

10 34 W 91 50,,0 N la 41 •• 15XIIT525687354 NW "" 1250 274 274 747 zs 1 59 884 .. 549 3 
10 35 w 91 57'0 N 78 41.2 151WT523087352 NE N 960 290 290 762 25 7 59 8994 550 3 
10 36 0 92 07.5 N 7& 41.a ISXwTSI9287361 755 610 610 25 7 59 670 3 
10 31 W 92 05.0 N 18 _0.6 15XIIT520287339 Nw N 975 229 229 762 25 7 59 8384 594 3 
III 38 w 92 02.0 N 18 39.Z 15XWT5z148731 ~ 11 W 945 427 427 914 25 7 59 92'5. 640 3 
10 39 W ·91 56·0 .. 78 37.7 15XIIT523181283 S S 1006 274 274 177 25 159 8844 59. 3 
10 40 11 91 44.5 N 78 38.0 15XWT52789129? 5 S 1250 290 2110 771 25 7 S9 960 4 564 3 
10 41 W 91 38.0 N 18 311.3 15xIIT530287298 SE SE 1250 4Z1 4117 777 28 759 1036 4 564 3 
ID 42 W 91 31.0 N 18 39.0 15XWT53048731n SE SE 945 747 747 838 28 159 880 .. 780 3 
ID 43 W 91 32.n N 7e 38.8 15XIIT532387306 S 5 1067 457 451 823 28 759 960 4 701 3 
10 44 W 91 25.!$ N 18 38.7 15KWT534887306 5 S [061 549 549 823 28 159 884 4 670 3 
ID 45 w 91 21.0 .. 18 38.8 15xWTS36487308 SS( 869 U7 421 B113 28 7 59 840 4 655 3 
10 46 W 91 22.5 N 78 38.2 ISxWT5l588U98 NE 655 579 579 28 7 59 610 3 
ID 47 W 91 22.S N 18 31.3 15XIITS35987280 NE 670 579 579 28 7 59 615 3 
10 48 W 91 27.5 N 18 31.7 15XWT5J4581174 NW 762 366 366 28 7 59 579 3 
10 49 W 91 26.0 N 78 30.' 15X.T534987159 NW NW 1072 137 137 823 Z8 7 59 975 .. 457 J 
10 !!to W 91 29.5 N 78 30.8 15xwT5335871 59 W NW 853 53l 513 853 28 7 59 8354 670 3 
10 51 W 91 31.0 N 78 30.3 15XIIT533187151 NW 853 533 533 28 1 59 670 3 
10 52 W 91 31.5 78 29.i/ 15xWT532987129 W NW 1072 152 152 823 28 759 960 • 5643 
10 53 w 91 31.5 "N 18 28.3 15XIITS32881114 W W 1072 427 421 823 28 759 960 4 670 3 
11) 54 • 91 34.0 N 78 25.8 15xwT532081064 W SW 1012 274 274 686 28 7 59 884 .. 564 3 
ID 55 W 91 24.1} N lA 22.1 15.W553618699... Sw sw 967 21~ 214 747 28 7 59 8084 579 :3 
ID 56 W 92 46.0 N 78 26.8 15XOT505186079 E E S4S 244 244 411 22 1 58 610 4 335 3 

"" 

tD 57 It 92 48.0 N 78 il7.5 15X.T504586093 NE e: 701 ~13 Z13 451 22 7 58 5944 381 3 
ID 58 W 92 51.0 N 78 25.8 15XWT503486063 11 792 488 488 22 7 58 670 4 
10 S9 W 9l 51.0 N 78 25.8 15xoT503486063 N. NW 823 335 335 451 22 7 58 655 .. 427 3 
10 60 w 92 46.0 N 78 25.5 15XIIT5052&6056 S S 549 366 366 451 22 1 58 5184 427 3 
11) 61 W '92 42.0 N 78 25.8 15X>lT5068A6062 NE NE 610 183 183 396 22 7 58 503 • 290 3 

STRANlI FlORI) 

IDENT NO. LONGITUDE LATITUDE U.T .14. 	 ORIENT ELEVATIONS DUE "EAN ELEVATlDIoI 
.le A8 HIGH L.EX L. TI. SNOW ACCU 4BLA 

lE I • 90 41.0 N 19 06.8 15XWT5.8781834 N 975 808 B08 13 859 945 3 
lE 2 w 90 44.0 N 79 07.0 15X"T547687837 E E 1250 762 762 ~067 13 859 1220 4 960 3 
lE 3 W 90 45.0 N 19 09.2 15X01541287880 N 716 670 670 13 8 59 690 3 
lE .. w 90 41.0 PI 79 08.2 15XWT546687860 W W 1250 16l! 7&2 1158 13 859 12044 105l! 3 
lE 5 " qO 47.0 N19 07.1> 15xIIT546687846 If NW 1250 U4 884 1158 13 8 59 12044 1052 3 
lE 6 W 90 47.0 N 79 07.0 ISXWT546587836 If Nil 1250 732 132 1158 13 8 59 1204 4 1036 3 
lE 7 W 90 49.0 N 79 06.2 15xoT546097823 11 N 1250 914 914 1158 13 8 59 1204 4 1006 3 
lE 8 W 90 54.0 N19 06.9 15XIIT544381834 NE 1006 9H 914 13 859 960 3 
lE 9 W 91 16.0 N 79 02.8 15X"T536181153 N IOU 678 618 13 859 1006 3 
1£ 10 0 91 17.0 N 79 03.5 15X1I1536387168 N 1021 945 945 13 8 59 1006 3 
lE 11 W 91 18.0 N 79 04.2 15XWT535987183 N 1061 844 84. 13 859 975 3 
lE 12 11 91 24.0 N 19 04.1 15X"T533787718 N 960 8Z3 823 13 859 930 3 
lE 13 w 9124.0 N 79 02•• 15XII153.087145 W • 1128 154 75. 1061 13 859 1097 .. 991 3 
lE 14 • 91 42.0 N 19 04.3 15XIIT521587782 N 914 640 640 28 7 '59 9453 
lE 15 W 9) 45.0 N 79 04.3 15XIIT528481782 NW 975 869 869 28 759 945 3 
lE 16 11 92 10.0 N 19 06.0- 15X"T517581813 1<£ 960 762 762 25 1 59 914 3 
lE 17 w 92 12.0 N 19 06.8 15XIIT517087824 N 945 564 564 25 7 59 762 3 
lE 18 W 92 15.5 N 79 06.3 ISXWTSI5687818 W 610 335 335 llS 7 59 457 3 
1£ 19 W a9 54.0 N 78 !l7.2 15XIIT438187663 ""1<£ 1387 594 594 1006 28 1 59 1219 4 8233 
If! 20 0 90- 04.0 N 18 58.0 15Xllt562887681 N N 1.94 457 457 9.5 13 8 59 1061 .. 762 3 
lE 21 W 90 10.0 N 78 58.0 15xIIT560481676 N N. 1494 427 427 945 13 8 59 1112 4 177 3 
lE 2ll .. 'IQ 17.0 N 78 57.5 IUWT!l57987668 N£ N 975 488 488 792 13 8 59 8994 701 3 
1£ U w 90 22.0 N 18 51.6 15XW1556287668 1<£ N 8ll 488 488 792 i3 8 59 8054 6.0 3 
lE 24 W 90 22.0 N 78 59.0 15XWT556287696 NE N 1149 274 274 853 13 859 11284 7163 
lE 25 W 90 33.0 N 78 59.5 15xOT552287100 NE NE 1372 899 899 1219 13 859 1280 .. 1040 3 
lE 26 W 90 34.0 N 78 59.7 15XWTSS1987104 NE NE 1295 1021 1021 1219 13 859 1250 .. 1110 3 
lE 21 • 90 33.0 N 79 00.8 15XWT552181721 £ N 1250 503 503 1006 13 859 1097 4 869 3 
lE 28 11 90 47.0 N 78 59.9 15XIIT547081706 N NW 1676 152 152 991 13 $ 59 1219 • 8011 3 
lE 29 90 59.0 N 78 59.0 15XWTS43287691 NW NW 1554 701 701 945 28 759 1189 4 884 3 
lE 30 W" 91 06.0 N 78 59.0 15ltWT540481688 ~ N 1021 122 12;! 975 13 859 1189 4 7623 
1£ 31 W 91 13.5 N 78 59.2 15XwT537887690 N N 1173 732 732 991 13 859 1082 4 823 3 
lE 32 w 91 19.0 ~ 78 58.8 15X~T535887682 NE NE 1189 899 899 991 13 859 1052 4 930 3 
lE )3 W QI Z2.0 N 78 58.0 15XIIT534887661 N N 1530 732 732 991 13 8 59 1190 • 914 3 
lE 34 w 91 3h5 N 79 00.2 15XoIT531481705 N 808 701 701 28 159 762 3 
lE 35 11 91 31.0 PI 19 00.5 15XWT529487710 NE 975 762 762 28 759 945 3 
lE 36 w 91 41.0 .. 78 58.8 15xWT528181682 NW N 1067 594 594 972 28 759 980 4 914 3 
lE 37 W 91 48.0 N 78 51.5 15xWT525687654 Nil N 1485 533 533 869 28 759 lIS8 4 701 3 

0 
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r.:{}I)I', n<tIJ;1'1 BM ANt> SANO 8AY 

ll'll.f NU~ tl)T"L lfN6fH WH1TH SIJHfACE ARf.A AA" nt:;P1H VflLUMt TYPE 
AfiLA EXP TOTAL UP TOTAL ABLATIOI'4

0 ..IU I \.6 1." .40 .40 3 .3~ 25 IS .01 4 100112 
lu 2 .2 .5 .5 .1' .10 3 .65 50 15 .00 3 100112 
Iv 3 .3 .~ .?-O .20 3 .10 50 15 .00 3 100112."\0 4 hi 1.'1 I.~ 2",1)1 2.01 3 I.S} 15 20 J 200112 
III S 1.4 I •• t.}l 1.31 3 • 50 02 < • .0) 3 650112.'10 6 .0 I.? 1.2 1.71 1.71 1 \00 20 .03 3 6401 J2 
It> 1 l.o 3.'1 3.9 ... H 10.07 3 2:1? 13 I. .30 3 200112 
10 S 1 • .:. 2.5 2.5 .2 J.73 3.73 3 1.51 to 5. .IQ 3 520112 
10 9 1.S 2.2 .6 l.32 2.32 3 1.51 3_ .12 3 530112 
10 lJ l.'i 2.5 2•• .Q 1."1 1.;\ 3 1.11 <I 50 .07 3 530112 
If; II 1.<, I.Q 1.9 .4 1.11 I.n 3 1.71 0 20 .03 3 650112 
10 \2 1.;'1 2•• 2.9 .5 1.61 1.61 J 1.21 3 ")0 .08 3 510112 

".2 	 .0 
,5 

10 	 U 2.b J.? 3.5 .8 3.32 3.12 3 3.12 3 16 0;0 .19 3 400112 
I'10 \.R 2.\ 2.1 .1 .80 .80 3 .7. 3 12 25 .02 3 400212 

IU IS 2.1 2•• 2.4 l!.n 2.21 3 2.12 3 1 ~o .11 1 401112 
III 16 1.1 2.0 2.0 2.12 2.12 3 l.nz 3 5 50 .11 3 '03112 
10 11 106 ,.8 1.8 .2 1.01 1.01 3 .91 J 10 50 .o!> 3 5)0112 
10 18 1?3: ~.~ 2.6 .5 2.41 2.56 3 1."6 3 27 ~O .13 3 530112 
ID 19 .11 1.6 1.6 1.41 l •• H 3 .40 3 72 <0 .03 3 100112 
ID 20 2.~ 3.8 3.a · .6 4.63 4,63 3 1.51 3 67 ~o .23 3 533112 
III cl S.I 6.S 6.S .9 19.5~ 19• 56 3 8.57 3 56 125 2.44 3 522112 
III 22 1.~ 2.ij 2.9 .5 3."'3 3.63 3 1.21 3 68 50 .19 3 530112 
10 23 3.1 9.2 9.2 2.1 25.60 25.60 3 7.26 3 72 200 5.)2 3 504 \12 
10 24 I.h 6.6 6.8 A.87 8.81 3 2.52 3 12 125 1.11 3 403112 
10 25 ~.l 10.2 10.2 32.06 32.06 3 13.!H 3 sa 200 6.'1 3 435112 
10 26 ••b 10.2 10.2 32.76 32.76 3 9.27 3 72 200 6.55 3 525112 
10 27 ),9 9 •• 9.0 lA.8~ 18.85 3 6.96 3 63 125 2.36 3 535112 
11} 2e 1.1 1.4 1.4 1.10 1.10 J .70 3 36 20 .02 3 650112 
10 29 .b 1.0 1.0 .40 .40 3 .~o 3 t;o IS .01 3 l>SO 11 2 
10 30 2. A a.o B.n 2.5 28.23 28.23 3 9.48 3 &6 200 5.65 l 421112 
10 31 2.5 6.2 1>.2 .9 8 ••6 8.56 3 2.92 3 b6 125 \.n7 3 535112 
10 32 4.1 1.1 1.1 .8 10.99 10.99 3 3.23 3 71 125 ,.38 l 405112 
ID 33 3.1 ~.5 9.5 .Q 23.88 l!l.88 3 5.74 ), 76 200 .,78 3 402112 
ID J4 6.2 9.5 9.5 1.2 l!~.93 22.98 3 11.39 3 SO zoo 4 .. 68 ), 512112 
10 35 2.'" 3.9 3.9 .5 4.\3 4.1l 3 3.02 3 21 50 .21 3 520112 
ID 36 ." .9 .9 .81 .81 3 .81 3 0 IS .01 3 300132 

· 

C 

10 37 4.1 5.6 5.6 · .8 9.07 9.07 3 4.84 3 47 125 1.13 ), 533113 
10 38 2.) 2 •• 2._ .5 1.71 1.71 ), 1.61 3 6 20 .03 3 6S011<' 
10 39 4.5 '+-5 7.5 1.2 18.35 18.35 3 8.57 ), 53 125 2.30 3 532114 
10 40 2.3 5'0 s.o .A 6.75 6.95 3 2.92 3 58 125 .87 ), 530112 
10 41 2.1 hO 4.1 .5 3.53 3.83 3 1.81 3 53 50 .19 3 532112 
ID 42 .3 .5 .5 .6 .30 .30 3 .20 3 33 IS .00 3 650112 
10 43 2.5 4.0 4.0 1.4 7.ltS 7.45 3 3.IZ 3 58 125 .93 3 530114 
10 44 2.1 3.6 3.6 loo 3,83 3.83 ), 2.12 3 45 SO .19 3 530110 
10 45 2.6 3.0 3.0 .5 Z.32 2.32 3 2.22 3 4 50 .12 ), 535112 
10 46 .9 .9 .9 .50 .50 3 .50 3 0 15 .01 3 650112 
10 47 .8 .8 .Il .on .60 3 .60 3 0 IS .01 3 300112 
10 48 loO loO 1.0 .40 .40 3 .40 1 0 15 .01 3 730212 
10 49 4.~ 5.6 5.6 ·.2 !itS4 5.64 3 2.52 ), 55 75 .42 3 405312 
IU 110 \.0 1.0 1.1 .40 .60 3 .60 3 0 15 .01 3 650112 
10 51 .9 .9 .9 .60 .60 3 .60 3 0 15 .01 3 6501)l!
III 52 4.8 1.8 7.8 105· 16,33 }7.03 3 8.66 3 49 125 2.13 3 400112 
10 53 I.q 4.4 4.4 .6 3.02 3.02 3 1.31 3 57 50 .15 3 400112 
III 54 5.0 8.5 8.5 S3.22 53.22 3 31.55 3 41 200 10.65 3 403112 
IV 55 5.' 800 8.0 39.61 39.61 3 29.33 3 26 200 1093 3 403112 
10 56 .6 2.5 2.S 3.02 3.02 	3 .20 3 93 50 .15 3 526112 
10 57 1.0 2.6 2.6 .2 2.16 2.16 3 .35 3 64 35 .0& 3 650112 
10 56 • 0 ... .6 1.11 1.11 3 100 20 .Ol! 3 130112 
10 ~9 .. lo~ t.~ }.36 1.36 3 :35 74 20 .03 3 650112 
11) 60 .2 l.~ t.~ }.26 1026 3 .15 88 20 .02 3 730112 
10 61 1.2 3•• 3.0 ·.5 2.82 2.B2 3 .30 89 35 .10 3 650112 

ST~.NO nOR" 
WENT NQ. TOT ilL lENGTH WIDTH SURFACE AREA AAR OEPTH VOLUME TYPE 

ARlA EXP TOTAL E~P TOTAL ABLATION 

lE 1 1. (I 1.0 1.0 .40 .40 3 .40 3 0 15 .01 3 1>50102 
lE 2 .6 1.2 l.et 1.91 1.91 3 ,40 3 52 20 .04 l 203112 
lE 3 .3 .3 .3 .15 .IS 3 .15 3 0 15 .00 3 650112 
1£ 4 100 104 1.4 .90 .90 3 .70 3 22 15 .01 3 650112 
lE 5 .7 la2 1.2 laOO 1.00 3 .50 3 50 20 .02 3 650112 
1£ 6 1." 2.l 2.1 .2 1021 1.21 3 .61 3 33 20 .02 3 b501Jl! 
I~ 1 1.6 2.2 2.l 1.91 1.91 3 1.81 3 5 20 .04 3 620112 
If. a 2.2 2.2 2.2 .8\ .81 3 .81 3 0 15 .01 3 700112 
If 4 .h .f, .b .20 .20 3 .20 3 0 15 .00 3 650112 
It: 10 .' .. .b .20 .20 l .20 3 0 15 .00 3 650112 
lE 11 .9 .'l .lS .25 3 .25 3 0 15 .00 3 650112."lE Ii! .~ .8 .8 .30 .30 l .30 3 0 15 .00 3 650112 
lE 13 l.M 6.0 6 •• 13.91 13.91 3 7.16 3 48 15 1.04 3 300112 
lE 14 2.2 2.2 2.2 2.02 2.02 3 2.02 3 0 35 .07 3 650112 
lE 15 .6 .6 .6 .IS .15 3 .15 3 0 15 .00 3 650112 
lE 16 .9 .9 .9 .60 .60 3 .60 3 0 15 .01 3 650112 
lE 11 1.4 \.4 1.4 .70 .70 3 .70 3 0 15 .01 3 620112 
lE 18 .8 .11 ,6 .30 .30 3 .30 3 0 IS .00 3 900100 
lE 19 3.0 '.1 4.7 .7 7.8(, 8.06 3 4.84 3 39 125 1001 3 SlU12 
lE 20 4.6 9.1 'hi 21.51 21.71 3 12.80 3 41 200 4.35 3 426112 
lE 21 4.8 8.0 8.0 1.5· 16.83 11.13 3 7.76 3 55 US 2.1. 3 420112 
1£ 22 2.8 6.5 6.5 13.21 13.21 3 3.43 3 14 12S \.64 3 430112 
1£ 23 1.4 1.5 1.5 1.31 1 ..46 3 1.01 3 31 20 .03 ), 650112 
lE 2. 5.2 21.2 21.2 .8· 43.04 43.19 1 10.23 3 76 200 8.6. 3 510112 
lE 25 1.0 102 1.2 .70 .10 3 .40 J 43 .01 3 625112 
lE 24 .6 .9 .9 .30 .30 3 .20 3 33 15 .00 3 655112 
lE 27 3.1 4.2 4.2 ·.5 8.71 8.77 3 3.83 3 56 SO .44 3 640113 
lE 28 8.5 15.A 15.8 1.5 53.93 53.93 3 17.04 3 68 200 10.19 3 432112 
lE 29 4.'1 9.3 9.3 '11.88 u.ae 3 7.36 J 66 200 4.38 3 525410 

· 

lE 30 13.5 2l'>.8 Z5.$ 3.6 149.28 149.28 3 4...55 3 71 250 37.3i 3 42311t 
lE 31 1.0 1.2 l.~ .81 .81 3 .71 3 12 15 .01 3 650W! 
lE 3Z .6 1.5 1.5 1.20 1.20 3 .60 J 50 20 .02 3 650112 
lE 33 2.2 6.5 6.5 14.92 \5.02 3 3.63 3 76 125 \.88 3 510113 
lE 34 102 1.2 1.2 .40 ••0 3 .40 3 0 IS .01 3 650112 
lE 35 1.9 109 1.9 1.21 1021 3 1.21 3 0 20 .02 3 650112 
lE 36 '1.8 3.\ 3.1 7.5~ 7.56 3 1,.35 3 16 50 .38 3 620112 
If 31 6.0 16.2 16.2 2.0 70.06 70.06 3 17.34 3 75 200 14.01 3 424112 

· 

0 
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AAI!A « WESTERN UEL "ElIlERS ISLANO N.W. T. C.S.I..QMMANN[Y MCGILL UNly[pSITY ANO INLA"O ~~TERS IlRA..cH 1967 

C 
SOUTH AND MIODI.E FIORDS 

InENT NO. LONGITUDE LATITU!l£ U.T.M. ORIENT ELEVATIONS DaTE NUN ELEVATtON 
Ae AB HIGH L.EX L.TL SNOW ACCU ABLA 

2A I If 93 34.0 N 19 2".3 I !lXVU48B4B8IS. E <>10 "2 _42 ill 7 SA 518 3 
2A 2 W 93 40.0 N 19 ';?l.*> nXVU48*>588137 ~ 640 4S8 488 2~ 159 594 3 
24 :I W 93 38.0 N 79 ll'.S 15XYU4869R8)52 w 668 244 244 22 7 58 533 3 
ZA 4 ~ 94 0-.0 N 79 26.4 15XYU47BOB8186 W 381 335 33S 22 7 58 360 3 
2A S W 94 04.0 N I SXYU478488Z07 SW 381 335 335 22 7 58 360 3 
241 6 W 94 48.0 N ~l ~~:~ 15XYU462888130 NE 320 213 213 2_ 7 58 274 3 
2A 7 ~ 94 Si•• N 79 25.8 15XYI/461611818~ If 450 335 335 24 1 58 396 3 
2A 8 If 114 54.0 N 19 26.4 15XVU46098819l sw 335 168 168 24 1 SA 244 3 
2A 9 11 94 53.0 .. 79 27.1 15XYII46158&tOQ N 472 214 214 24 1511 381 3 
I/A 10 III 93 28.0 N 79 26.8 15XYU490488191 ... 655 610 610 28 159 630 J 
2A 11 • 93 34.0 N 79 27.5 1SxYIl48838821l E 914 147 741 28 759 838 3 
2A 12 If 93 36.D N 19 27.5 ISXYIl481988210 III 914 640 640 28 7 59 792 3 
I/A 13 III 93 34.0 N 79 27.8 15XVU488488211 E 914 610 610 28 1 59 161' 3 
24 14 III U 38.0 N 79 28.5 ISxvu48628823n SW 11 9H l05 l05 457 22 7 58 6254 396 3 
2A IS III 93 43.0 N 79 30.0 15XVU4f!4988238 SW Sill 975 214 274 457 22 7 58 6554 396 3 
2A 16 " 93 50.0 N 79 29.8 15XV1l4832882Sn sw 147 549 549 22 7 5~ 640 4 
2A H If 93 52.0 N 19 29.8 15XYU48248825_ N 610 457 457 22 7 58 5334 
2A 18 III 93 51.0 N 79 29.9 15xVU49268825 7 W 610 549 549 22 1 58 610 4 
2A 1'1 W 94 00.0 N 79 30.0 15xVU48t78821l III s. 192 107 107 421 22 7 5~ 64D4 366 
2A 20 W 94 15.0 N 19 3D.0 15XY1/416488296 III W 915 122 122 549 28 1 !ill 111 4 457 3 
2A 21 III 94 2lI.0 N 79 32.8 15XVU41128831~ Nil 335 274 274 22 158 )05 ) 
2A 22 W 94 18.0 N 19 34.7 15xVU413088343 w W 686 l74 274 564 22 158 655 .. 503 3 
2A n w 94 18.0 N 79 34.1 15XVU473188376 i'j N 701 213 213 579 22 1 58 655 4 472 3 
2A 24 w Q. 31.0 N 79 36.5 15XVU47 05883115 NE 488 183 183 22 7 58 503 3 
2A 25 W 94 21'0 N 19 36.4 15XYU410188380 N 610 451 457 22 1 se 533 1 
2A 2*> W 94 25.5 N 79 36.7 15XVU471l88382 NE 602 503 503 22 1 58 549 3 
2A 27 W '4 23.0 N 19 37.0 ISXVU472188389 NE 457 305 305 22 1 58 381 3 
2A ill 94 10.0 N 19 36.0 15XVU47488839~ W N 11119 137 122 610 22 7 58 7164 442 3'" N 792A 29 11 94 08.0 37•• 15XYIl4168118399 NW NW U19 457 457 610 22 158 8844 533 3 
2A 30 W 94 06.0 N 79 38.2 15XYU477888410 NIII Nil 1219 488 488 610 22 758 914 4 533 3 
2A 31 W 94 04.0 N 79 39.0 15xVU411688432 Nil NW 1219 122 122 610 22 7 58 853 4 412 3 
2A 32 .. 94 03.0 N 19 40.0 15XVU418388449 NW N 1036 305 305 701 22 7 58 8534 549 3 
2A 33 W 96 02.0 N 79 40.8 15X YU419188458 NW NW 915 396 396 716 22 7 58 838 4 594 3 
2A 34 If 94 00.5 H 19 41.8 15XYU479888465 Nil H 945 518 518 762 22 158 823 4 610 3 
2A 35 w 93 58.5 N 79 -H.2 15xVU480388467 NW N 914 457 451 762 22 1 58 8zl4 610 3 
2A ]6 If 93 50.0 N 79 40.0 15XVU48z688463 N N 1219 122 107 655 22 758 8384 457 3 
2A 37 If 9] 44.0 N 19 40.0 15X V1I485288444 N 914 .42 H2 26, 759 640 1 
24 38 w 93 37.0 N 79 39.5 15XVU486588427 E NE 838 152 145 147 28 1 59 7924 503 3 
2A 39 If 93 30.0 H 19 38.0 l!lxVU488888391 E E 1219 152 152 823 211 759 960 4 549 3 
ZA 40 W 93 28.0 .. 19 ]4.8 15XYU4918B834Z E E 1202 229 229 670 28 759 9304 625 ] 
;>A 41 11 93 26.0 N 19 33.' 15XYU491188325 S SE 975 152 152 670 28 759 7324 610 3 
2A 42 W 93 18.0 .. 92 32.0 15XlfU492688298 SE E 1128 12l 122 792 28 759 884 4 472 3 
2A 43 W 93 21.0 N 79 31.0 15xVU490488278 SE 821 Z14 214 28 159 503 3 
2A 44 11 93 35.0 N 19 30.2 15XVU48948824S S E 1158 122 122 132 28 1 59 9454 488 3 
2A 45 If 93 28.0 N 79 28.3 15XVU490688226 N 701 610 610 28 7 59 655 3 
2A 46 If 93 27.0 N 79 28.2 15XVU490688223 E 914 427 427 28 1 59 610 3 
2A 41 .. 93 30.0 N 79 28.0 15xVU4896B81120 W 91. 457 457 118 1 59 686 3 

MIODI.E AND 1.1 FlORtlS 

C 100NT NO. LONGITUDE LATITUO£ U.' .H. ORIE"T EI.EVATIONS DATE NEAN E~EVAT10" 
AC AB HIGH L.EX L. T~ SNOW ACCU ABLA 

28 I w 94 53.5 N 19 42.2 15XVU462388489 NW 518 442 442 24 758 457 3 
28 2 W ~ 51.0 N 19 42.0 ISXVU461088487 N N 594 366 366 48S 24 758 518 4 457 3 
28 3 W 95 29.0 N79 39.4 15XVU45028S440 S 421 381 J81 24 7 58 408 3 
211 4 w 95 1100 N 19 46.5 15XVU456888510 W W 823 152 152 610 24 758 762 4 518 3 
28 5 W 95 26.0 N 79 48.5 15XVU452088610 W 451 305 305 24 7 58 381 3 
28 6 11 95 28.0 N 19 49.1 15XVII451488631 NW 503 298 298 24 7 58 427 3 
211 7 11 95 39.0 N 19 50.3 15XYU447988645 W 503 411 411 2. 758 472 3 
118 8 III 95 43.0 N 79 50.2 15XVU446588643 sw 396 305 305 24 7 58 350 3 
28 9 W 95 49.0 N 19 50.5 15XVU444588649 11 335 290 290 24 1 56 305 3 
28 10 W 'IS 41.0 N 19 51.8 15XVU447488612 N 564 305 305 24 7 58 305 3 
28 11 w 95 46.5 N 19 52.8 15xVU.45688690 N 451 366 366 24 7 58 411 3 
28 12 w 95 28.0 N 19 50.3 15XYU451388643 w 518 335 335 24 7 58 457 3 
28 !3 III 95 24.5 N 79 5103 I!lXVU4525M661 N 594 427 427 24 758 503 3 
28 14 W 95 15.0 N 79 51.1 15XVU455688656 N 350 259 259 24 758 298 3 
2B 15 W 96 35.0 N 79 53.3 HXNDS46988699 N 451 IS IS 29 7 59 214 3 
28 16 W 96 27.5 N 80 06•• I ..II1I5487B8937 N 583 ••2 442 29 759 549 3 
28 11 W 96 23.0 N 80 06.8 14XN05502889.4 N 427 229 229 29 7 59 328 3 
28 18 W 94 31.0 N 79 59.7 15XVU468188777 SW 701 549 549 22 7 SA *>40 3 
28 19 W 94 37.5 N 79 54.4 15xVU468188T14 N 640 412 412 22 7 58 549 3 
28 20 If 94 37.0 N 19 53.1 15XVU468588700 W 11 162 450 450 686 22 1 58 116 1 579 4 
28 21 W 94 34.0 N 79 !I-hO 15XVIl469488705 NE NE 116 503 503 686 22 7 58 701 .. 6103 
28 22 " q4 54.6 N 19 50.5 15XVlJ462588643 IIW 724 503 503 24 7 58 610 3 
28 23 If 94 49.5 .. 19 50.8 ISXYU4.,.08864. N 724 305 305 24 1 58 610 3 
29 24 W 94 41.0 N 79 50.3 15XVU464988640 NE 724 518 518 24 7 5B 610 3 
211 25 " 94 43.5 N 79 50.S 15XYU466088643 Nil 162 350 350 22 1 58 412 3 
28 26 W 94 40.5 N 19 50.4 15XYU467088640 NW 800 366 366 22 7 58 518 3 

o 
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ARU 11 wEsn:'tm ••EL HEliiERu ISLAM} N.w.T. C.S.t.OMMANNE'f MCulU. IJNIVEuSITY AND INLAND WATERS liltANCH 19~7 

0 SOU," ANl) 14,ODLE FIORIlS 

HIE>!T NO. TOtAL LEIlGTH wlOTH 5'JRFACE AREA UR DEPT.. YOlll"E TYPE 
ABLA UP TOUL UP TIlTAI. AflLATlON 

2A 1 .6 .h .6 .u .50 3 .50 3 0 15 .01 3 6!101l2 
2A 2 .M .A .11 .40 .40 3 .40 3 0 15 .01 3 650112 
ilA 

•
1 l.S 3.i5 3." 5.AS 5.85 3 5.85 3 0 50 .29 3 300112 

2A 100 100 1.0 .SO .50 3 .50 3 0 15 .01 3 300112 
lA S 2.5 2.5 2.5 h21 1021 3 1.21 3 0 25 .03 3 300112 
2A b 100 1.0 1.U .5 • to .10 1 .10 J 0 IS .01 3 300112 
2A T 1.8 1.11 1.8 1.61 1.61 J 1.61 J 0 cS .04 3 300112 
2A a 10" 1.0 I." .~I .91 1 .91 3 0 15 .01 3 700112 
2A 9 2.4 2.4 2.4 loll 1.3\ 3 1.31 3 0 25 .03 3 300112 
2A 10 .b .6 .6 .25 .25 3 .25 3 0 15 .00 1 lOOI12 
2A 11 .6 .6 .6 .2· .25 .25 1 .25 3 0 15 .GO 3 6lU12 
2A Il .2 .2 .2 .1~ .15 3 .15 3 0 HI .00 J 650112 
2A Il .d .8 .8 .3 .20 .20 1 .10 3 0 IS .eo 3 6110112 
lA 14 .q 402 4.2 101 8.07 8.01 3 .81 3 90 125 1001 3 435114 
2A 15 hit? 5.6 5.6 .9 7.7& 7.16 3 1.21 3 84 125 .97 3 U511" c. 16 .4 .4 .40 .40 3 .00 3 100 15 .01 3 103210 
lA 11 .6 .6 .30 .30 3 .00 3 100 15 .GO 3 650112 
cA 18 . .6 .6 · .1 .2~ .25 3 .00 3 100 15 .00 3 700212 
lA 19 •• 1 10.9 10.9 2.2 31.7!1 1I.TS 3 il.61 3 57 100 6.35 3 122114 
2'A 20 7.6 16.4 16." 5.0 ~l!.3!l 82.35 3 38.30 3 54 200 16.47 3 430114 
2A 21 .6 .6 .6 .35 .35 3 .35 3 0 15 .00 3 300112 
2A 22 2.0 4.6 4.6 100 \4.32 14.32 3 4.64 1 68 50 .72 3 003114 
ZA 23 I.Q 3.5 3.1; .4 S • ..,. 5.74 3 1.71 3 10 7S .43 3 430112 
lA 24 3.ij 3.8 3.8 3.02 3.02 3 3.02 3 0 311 .10 3 700112 
2A 2S ,9 .9 .1 .40 .40 3 .40 3 0 15 .01 3 700112." · ·210 26 .2 .2 .2 .15 .15 3 .15 3 0 IS .00 3 700112
2. 21 .4 .4 .4 .1 .15 .11 3 .15 3 0 11 .00 J 6S0112 
2A 28 'SoD 14.6 u·.& 1.0 38.21 38,71 3 8.81 3 11 200 7.14 3 420112 
lA 29 ioU 2.9 2.9 .4 2.21 2.2\ 3 .60 3 73 35 .08 3 650412 
2A 30 .3 2.a 2.8 .8 2.37 2.31 3 .25 3 90 35 .oe J 650212 
lA 31 4.1 9.~ 9.5 1.5 14.51 14.71 3 5.84 3 60 1U 1.84 3 430112 
2A 32 1.8 3.9 3.9 a 3.33 3.33 3 .91 3 73 35 .U! 3 6.0112 
2A 33 100 12.0 12.0 .5 1.10 1010 3 .45 3 59 It .02 3 '50112 
2A 34 .s loo 100 .2 .35 .35 3 .15 3 57 11 .00 J 6101l! 
2A 35 .8 1.1 11.1 .1 .40 .40 3 .20 3 50 III .01 3 6II0U2 
ZA 36 s.o 8.3 8.4 .9 aD.57 20.77 3 9.68 3 !i3 150 3.12 3 422112 
2A II 2.0 2.0 2.0 .4 1011 1.11 3 1.11 3 0 20 .D2 3 6110112 
2A 38 4.4 5.3 5.5 • 8 5.2• 5.39 3 4.38 3 19 125 .67 3 nOH2 
lA 39 6.4 9.6 9.6 2.0 68.55 ,1.80 3 32..11 3 52 200 1,.76 3 421114 
2A 40 4.2 6.6 6.6 .6 9.27 9.27 3 6.65 3 28 125 1016 3 422114 
2A 41 2.8 3.6 3•• .6 5.64 11.64 3 4.94 3 12 liS .70 3 1130111 
2A 42 7.0 ••8 8.8 .9 11.03 17.03 3 11.79 3 31 1211 2.13 3 522114 
lA 43 2.8 2.8 2.8 .5 1081 1.81 J 1.81 3 0 SO .09 , 130112 
2A 44 6.2 8.1 8.1 .9 15.62 15.62 3 9.37 3 40 125 1.95 , UOll4 
ll!A 45 .2 .2 .2 .15 .15 3 .15 3 0 15 .00 3 650112 
2A 46 1.1 1.1 1.1 · .2 .40 .40 3 .4D 3 0 IS .01 3 650012 
2A 47 1.0 1.0 1.0 .4 .50 .50 3 .50 3 0 15 .01 3 650112 

"IDOLE ANO LI FIORDS 

C IIJENT NO. TOTAL LENGTH WIDTH SURFACE AREA AAR OEI'TIO VOLUME TYP! 
AeLA UP TOTAL EXP TOTAL ABLaTION 

28 1 .5 .5 .s .10 .10 3 .10 3 0 IS .00 3 650112 
211 2 .8 2.0 2.0 1.61 1.61 3 ,40 3 15 20 .03 , 200112 
211 3 .5 .!I .s .10 .10 3 .10 3 0 15 .00 3 700112 
211 4 22.~ 22.5 11.2 155.23 155.23 3 127.01 3 16 100 15.23 :I 203112 
211 '5 .'1 .9 .9 .15 .75 3 .15 3 0 IS .01 :I 100102 

· 
211 6 1.5 I.S 1.5 1031 1.31 3 1.31 3 0 20 .03 :I 610112 
211 7 1.1 1.1 1.1 1.61 1.61 3 1.61 3 0 20 .03 3 200112 
21:1 8 .8 .R .8 .'0 .30 3 .30 3 0 15 .00 3 700112 
28 9 .5 .5 .5 .20 .20 3 .20 3 0 15 .00 3 100112 
211 10 4.5 4.S 4.5 1.9· 5.95 5.9S 3 5.95 3 0 30 .18 :I 200112 
Z!; 1\ .A .8 .8 .30 .30 3 .30 3 0 15 .00 3 700112 
2(; 12 1.2 102 1.~ .50 .50 3 .50 3 0 15 .01 3 700112 
28 13 109 10" 1.9 2.32 1.32 3 2.32 3 0 35 .08 3 700112 
211 H 101 101 1.1 .50 .50 3 .50 3 0 15 .01 3 700112 
28 IS .2 .2 .2 .IS .15 3 0 15 .00 3 100112.I!I " 211 16 .8 .s .8 .10 .30 3 .30 1 0 15 .00 :I 650112 
28 11 .6 .5 .6 .2n .30 3 .30 3 0 15 .00 3 6S01l2 
ill 18 IoS 1.5 1.5 .81 .81 3 .81 3 0 15 .01 3 300112 
28 19 1.4 1.4 1.4 .81 .81 3 .81 3 0 15 .01 3 610112 
2" 20 1.0 1,. 1.4 1.10 1.10 3 .70 J 36 2G .02 :I 650112 
211 11 .5 .7 .7 .50 .50 3 .40 3 20 15 .01 3 650112 
211 22 1.4 1.4 104 .91 .91 3 .91 3 0 15 .01 3 610112 
28 23 2,1 i.7 2.7 .4 2.62 2.62 3 2.62 3 0 35 .09 3 650112 
211 24 2•• 2.4 2.4 .3 1.11 1.71 3 1.71 :I 0 20 .03 :I 650112 
28 25 loll 106 loll .65 .65 3 .6S 3 0 15 .01 3 650112 
ab 26 <1.4 2.4 2•• 2.32 2.32 J 2.32 3 0 35 .0' 3 700112 

o 
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1.1 FlCII!D 

10£'" ,,0. LONGITUOE lATlTUtll I). T.t4. 	 ()'!tENT ElLYATlONS ".TE M(AN F.lEVATlON 
At AI\ HIGH I..EX L. Tt.. !iNOW ACtu ASLl 

re I .. '4 53.0 N 110 11 •• I'5XVV.6401l'01l1 Nil blO '>18 SI8 2. 1 S9 S4Q ] 

It 2 W 94 53.5 N '0 12.2 l!,XVVU.01l9047 N 518 396 396 2H 7 !IQ 41/7 3 
2t 3 " .A $1... N !lO 12,0 I SUV4627890"4 N .S7 )66 366 2~ 7 b' HI J
le: «i5 1';'." N 110 11.2 lSXVV4551~90i!1I N .51 214 l/14 2. 1 SA 381 3" w 
PC l! .. 910 26,0 N 80 11.3 l!1XVVA!o3589UI N 451 101 101 24 1 Sq 3</0 3 
le: 6 .. <15 lB.S N liD 11.3 ISlVV45211890JJ N biD 122 III 1 S~ 33S 1". )3<;IC 1 W 95 29.s N !In 11.2 Isx"'S2JB9031 4~8 IS2 152 2' 1 !ill 1 
re: • w h 2'.0 N ".0 1~.9 I ~A'V4119SQl1S Nil " '1hZ 519 !\19 Z. 1 <;q 640 J 
re 9 w 94 l~.u N 80 16.l 15.VV410589119 ~ S 899 J35 335 111 28 7 5Q B~3 4 625 J 
2t 10 w 94 J'I.o N 80 11.6 15xvV41;898914~ SII SW 88. 549 5.9 192 is 7 <;q 838 , 747 J 
2t 11 94 4l.ft 80 17.0 IS~vv'616e913; Sw 7S4 457 .s7 28 1 5" 64~ 1 
21: I~ If ,-. 411.0 ".. ~o IB.4 I~KVH662a91M .. 1~2 <;18 SIB 26 7 !IQ 610 3
2e 13 • 94 .7.~ N 80 19 .5 15(""466589)82 NW NW 88. iOS lOll 693 28 808 M4 l7 ,,, ,ll: I- II q4 !i9.S H 80 20.0 I'>X""462689194 .. N 101 • 57 457 1\70 28 7 5" 618 • 59• 
It IS • "5 3.n .. 110 1".5 I!>XVV461S69U5 N 61:16 'U .4Z lB 7 59 54" 3 
2C 16 If q4 ••• 0 N 8n 20.1> 15KVV461bft9 20) N. W aSl 442 442 716 28 7 5~ 792 4 610 3 
It 17 w It••8.'1 N 110 22.2 I ~XVV466Z"¥?3J N 771 427 427 26 7 5" 646 3 
lC }8 9. lOlo'l N ijO 22.5 I~K'VA653ij9?'31 N 1T! 411 411 28 759 594 3 
lC IV 11 94 44.0 li •• 15X."'617~9ZJ~ NW NW 792 no )20 6.0 It< 15'1 701 4 54' 

• -j
" 80It 20 W 144 4ihO .. 10 22,8 15X."468R~9ZH NW 6~5 !t18 '118 z_ 1 5'* 610 l 

It 21 w "'I J9.~ 23.1 15A'V4690~92.' NW b!S 451 .51 2_ 1 59 564 1" 60le la w 94 35.0 23.0 15KVV4106R9247 .. N 1031> 274 2H 610 Z~ 1 5'1 808 4BR 1" dn 
~C U • 94 24.0 N 110 21." ISXVV4fJ789ZI' N ijZ3 451 451 670 2. r S<> 1:12 640 3 
"e 24 w ... 18.0 " lO.1 1~I.V4 756R9203 e: E" "U 411 411 162 28 1 5" 82. 564 180
PC 25 .. 9. 1'*.'1 N bo 19.' 15K.V47528918~ N 9\4 4'51 451 28 7 59 162 1 
2e 26 11 '14 18.5 N 10 18.0 15AVV.'5lR9I'Q SE S 884 Il2 III 111 2~ 7 5" 113~ 'JIR 1
le n w 94 2•• 0 17.0 15XVV~ U6~'1134 SI': 5 975 .~8 4a~ 03ij ;<11 7 1;9 930 71~ 3'" 10
21: t8 w 9. l6.'5 N 80 16.7 1Suv472711912" $ S ~14 .51 4S1 853 Zij 7 5'1 88.. " 732 ] 

Lt ANU ~ALS PlOIIDS 

IOINT NO. LOI«IITIJOE LATITUOE 	 ORIENT E~EVATlO~5 DATE ~EAN ELE~'TlONU.T.". 
4e A8 "IGH I..n I.. fI. SNOW ACtu ABLA 

20 I W "6 ••0 N 80 15•• 14lN£554889IZ0 If 241 183 183 28 1 59 215 
iIIl 2 If 96 It.! N 110 16.4 I.AN£555289133 Ii )35 259 2ilt ze 7 59 297 
iIIl 3 If 96 4.2 N 8e 16.1 14~0IE55538913~ Ii 24. 155 155 ze 7 59 j8t; 

to • If 96 3.l N 110 11.0 14XNESS51>89 143 N la. 311 311 28 7 59 134 
to 5 11 96 1.5 N Ba 19.2 14lNES538R918~ N 16 38 3" 28 7 sq 51 
iIIl (, 11 96 3.5 N 8e 22.1 14XII£5'4,,'1239 N 152 27 21 28 1 5'1 91 
iIIl 1 " 95 44.5 N 80 21.2 ISxVW4481B9InQ 168 122 122 28 1 59 14t; 
20 11 " 9S 42•• N 110 zo.t 1IAV"49)1I9101 '" ~3" 145 145 28 1 5'1 305 
20 9 11 95 110 •• N 110 18•• IS.VV446781l1l>8 " R ~U 22'1 22'* 211 1 59 30~'I' H ••20 10 18.1 H.nV44948916" NE ioU l/91 291 28 7 5" 361> 3" 80lD 11 95 .1 •• 11.1 151VV4."..8'11". SW 533 291 2111 28 7 59 .A2 3" ItO 

laLt AlII) IIIIfII>E nOMOS 

ID["T NO. LONGltUOE LATITUDE U.T.M. 	 ORtr:;"'T ELEVATlOIIIS flAT£ MUN FLEVATtOH 
AC A8 I..EX L.tI.. SNOW ACCO ABtA"'(;11 

21 I W 'I" 4... 5 "I 80 25.9 15XVV4611119302 5£ 792 519 !l79 2" 7 59 6B!> 3 
21 2 W q4 46,5 N 80 25.0 15XVV"6698928~ S 1~2 on U7 28 1 59 60" 1 
2£ 3 W 94 50.5 N eo 24.9 15AVV465169283 S 451 396 391> 2~ 7 59 42~ J 
2£ 4 • 94 !oS.s N eo 24.8 15AVV46.18928) S 451 366 36~ 2'1 7 59 411 3 
2£ S w 9A 5300 N 80 26.3 ISXYV46!1089)O'l N. NW 92S 335 33~ 101 28 1 59 813 .. ~11t 3 
U 6 W 95 12.0 N tlo 21.8 15X.V4592~93.? NW NW 192 396 396 "1& 211 1 S9 4RI .. 49R 3 
i'£ 1 w 95 16.0 N 80 29.3 l!lX .V4S8189369 418 3011 US 26 1 59 396 3N. 
2£ 95 Il.O N 80 29.8 ISXY.4591119379 Sw 457 335 33S 28 1 59 39(, 3 
lE 11 w 9S JIoO It 80 32.9 ISXVV4S]S89416 N 366 lOS 305 28 1 59 330 3 
2! 10 • 95 28.0 N 110 32.S ISKVV.54889.28 N 366 lOS 305 29 1 59 33" 3 
liE 11 w 95 16.!' N 80 31.1 15xYV.S8269AI3 N 350 305 305 2A 1 59 327 3 
?E Il W 115 9.5 N 80 31.6 15XVV460389411 N 366 3lS 335 28 7 59 350 3 
lE 13 w 9. 59.5 N 60 30.8 ISKVVU3389394 NE 640 335 335 28 7 59 ,R7 , 
2£ 14 w 95 100 N 80 29.8 15XYH62689317 NW 117 549 549 28 7 !IQ 663 3 
1/£ IS .. 94 59.0 N 80 30.0 lSXVV46358938n Nw 701 549 S49 2' 1 '19 625 , 
2E 16 94 56.0 N ao 29.9 15XVV464689317 N 640 421 427 2. 1 S", S33 3 

• w 

•
2E 17 w 95 •• 0 N 80 29.0 15XYV<l617S9363 NW NW 792 518 51R 68h 2b 7 S9 139 • 602 3 
2£ III • 94 5105 It 110 29.0 15X1IV,65589361 E E 192 214 214 101 28 1 5q 74. • ,92 3 
CE 19 .. q4 44.~ " liD 28.3 15x"V46808934' NE 488 427 421 2~ 7 59 457 1 
2E 20 11 94 !>1.0 N 80 21.6 15XVV46578933~ ..£ 11o! 396 396 488 lB 7 59 625 • 44? 3 
2[ 1'1 • if. 48.CS N 80 21.5 15XVV466589333 N 610 503 503 28 1 59 55~ 3 
;>t: ill! W 9. 44.{) N 110 al.2 15XVV467989326 N N 9U 152 152 488 28 7 59 426 4 33' 3 
ZE 13 " 9540.0 N 80 41.6 15X~V'SI989601 N 3US 0 0 2A 7 59 ISO 3 
l!E 24 11 95 18.5 N 80 38.1 15xVV4S8189544 Sw 518 366 366 2~ 1 ~.. osn 3 

81l14OE FIORD 

lot"T NO. .._HOOE I.ATHI.IIlE 0. r ."'. 	 OlllfNT ELEVATiONS DATE ~EAN nEVATlO" 
At A8 HII1H L.EX l.n. SNOW ACCU ABtA 

2' I w Cl. 11.0 N 116 24.1 15XVV4181A926., NE 2600 laOO 1800 28 7 59 200 3 
if 2 W 94 ..9.0 " 80 i'6.A 15lv.'la589308 11 1'100 1400 1400 2~ 1 59 650 3 
i/' 3 It 94 19.5 H 80 27.4 15XVV415489327 N 610 l05 305 2" 7 !IQ ..51 3 
2' .. W 94 22•• " 80 28.2 15XYV41.189344 "W SIB 457 457 211 7 0;" 487 ] 
zF 1 W '94 15.0 N 80 27.S 15XVV41698933<; ~w Sw 101 !In 519 610 cM 1 59 670 4 50n 3 
2' 6 • 94 14 •• N 118 28.5 I~XVV417189341 W If 686 488 488 640 28 1 5'1 6634 564 3 
2' 1 W 94 12.0 N 8& 28,6 IIXVV4179693SI 6116 686 686 i/8 15'1 695 3 
2' ,8 W 9. 11.0 " 110 28.3 15lVV418289344 " N 91" "a6 686 28 ? 59 ftl" 3 
'If' If 94 10.0 Ii 80 1/7.' 15XVV47848931_ NW 91. 686 686 ? 59 81<;"8 3 
2f 10 w 9. 8.0 N HO 27.1 15nV4J911193l!? Nt: 869 610 610 28 7 ~9 139 3 
2f 11 W 9. 6.5 " 110 26.' 1uvV."••9]1" NE 808 6111\ 1>8" 28 1 59 741 1 

" 12 W 94 4.5 N 110 25.8 15XVV.6028929S E E 91' 4~1 457 792 28 7 S .. 8'13 4 62. 3 
2' IJ w 94 9,3 H 80 2!i.1 I'XVV"86R928. SW 192 610 610 28 7 5 .. 701 3 
~f U • 9. 8.0 N IQ 24.6 .5XVV41901\9i!7~ If 762 ;'79 Sl9 28 7 S'I 610 ~ 
2F IS w 94 I.n N dO 24.' H\Xv~08108927· NE NF. 991 427 021 839 2~ 7 S" 91A 4 ~32 ~ 

2' 16 W 93 53.0 N ijo 29.5 15XVV48368'13b~ sw 900 700 700 5 8 5q ROO J 

o 


http:ISKVV.54889.28
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1\ Fll.hW 

lUf.l\Jl NO. f() tAL LF.NS 1'1 _HHH SI,IRFACE A~EA UR OEPTH VIlI.UIOE TYPE 

0 	 4HLA t:JtP TUhL F.XP TUTAL MILoHQN 

lC I h? l.? l.e .1~ .15 .1~ l 15 .01 3 300112 
2C 1 I.' lo' I.' 1.21 1.21 I.~I 3 0 20 .02 3 200112 
2e 3 .8 .S .40 .. 40 1 .40 3 15 .01 3 100112

• 	
0....",/C 1•• I.' .n .22 3 .c2 J 0 15 .00 3 100112 

~C 5 I.~ l.h 1.0 .2' .24 3 .2' 3 0 15 .00 3 100112 
2C b I." I.h 1.& .22 .22 .3 .2? ] 0 15 .00 3 100112 
eC 1 1.1 1,1 1.1 .Iq .19 3 .19 ] 0 IS .00 3 700112 
2e .y .9 .~ 1.11 1.11 3 1.11 3 0 20 .02 3 200112 
2e " 3.1 5.9 s.~ 1.6 10 • .r..9 10.49 3 1.16 3 3l! 125 1.31 3 430113•2C 10 I ... 4.0 4.11 9.31 9.37 J 3.&3 3 61 30 .28 ] 2001!! 
2C 11 l." 1.5 1.~ 1.51 1.51 3 1.51 J 0 20 .03 3 650112 
2e 12 1.1 1.1 1.1 1.61 1.61 l 1.61 J 0 20 .03 3 115112 
2e 13 3.' b.9 6.9 14.01 .4.01 l 1.96 J 43 ll!S loTS 3 U5112 
2e 14 105 2.2 2.2 2.52 2.52 J 2.32 3 8 25 .06 3 300112 
2C 15 1.3 1.3 1.3 1.11 1.11 J 1.11 J 0 lIO .02 3 200112 
2e 16 1.9 s." S.6 11.39 11.39 ] 3.83 ] 66 IU 1042 3 .,5112 
2C 17 2." 2.8 2.8 1.71 1.71 3 1.71 3 0 20 .03 1 lOill!! 
ilC 18 I,M 1.8 \.11 1011 1.71 3 1.11 3 0 20 .o;J 3 655112 
2e 19 I.~ 4•• 4.4 1.26 1.26 3 3.53 3 51 125 .91 3 4//0112 
.ilC 20 .~ .5 .5 .14 .H J .14 3 0 IS .00 3 654111//
2e ill .4 .4 .4 .10 .10 3 .10 3 0 15 .041 3 650112 
2e 22 3,1 9,9 9.9 1\.88 21.88 3 7.36 3 66 200 4.38 3 4)2112 
2C 23 1.5 2.'1 2.5 1.62 1062 3 .8) 3 50 20 .03 3 670112 
le 24 3.1 4.4 4.4 1.1 6.25 6.3!! 3 4.13 3 35 125 .79 3 435112 
l!C 25 I.~ 1.8 I.M 1.71 1.11 3 1.71 3 0 20 .O;J 3 175112 
2C 26 !;./) ".9 6.9 .6 10.89 ID.89 3 7.663 30 I.!! \.36 3 4lie414 
2e 21 4.0 4.0 4.53 4.53 3 1.51 3 17 ':10 .23 3 430112 
2e 118 he I •• 1.4 .80 .80 l .5Q 3 38 15 .01 3 650112

I." 

LI .NO "'.LS Flu~OS 

IDU;f NO. TOTAL LENGHI WIDTH SURFACE AIi(A AlII DEPTH Vot,.UIOE TYPE 
-aLA UP TOTAL HP TUUL 48lAfIDN 

2D I .4 .4 .4 .10 .10 3 .10 3 0 15 .00 1 700112 
Zll il .4 .4 .4 .08 .08 3 .08 3 0 IS .00 3 700112 
2D 1 .6 .ft .6 .0& .08 3 .08 3 0 15 .00 3 700112 
21> .b .(> .ft .21 .21 3 .2\ 3 0 IS .00 1 100112 
211 "5 .2 .2 .iI .16 .16 3 .16 3 0 15 .00 1 100112 
20 .. .~ ... .'i .19 .19 3 .19 3 0 15 .00 3 700112 
ilO 7 .!> .'1 .!> .11 .11 3 .11 3 0 15 .00 1 100112 
illl d t ... 2.A 2.8 1071 1071 3 \.n 3 0 20 ,03 1 700112 
21l 9 3.2 3.2 3.2 6.96 6.96 1 6.96 l 0 30 .21 3 200112 

2 ..."2u 10 1.2 \.2 \.2 2.42 3 2.42 3 0 20 .05 3 200112 
2D 11 2.6 l.6 2.6 2.42 2.42 3 2."2 3 0 20 .01 3 200112 

SAL!! ANn ~U"OE fiORDS 

WENI NU. NTAL LENGT", "10TH SURfACE AIi(A AAII OEP1", vot,.UME TVP£ 
ARLA f<P TU1AL E1P TOTAL AIILanON 

C 2E I .1 .1 .7 .';0 .50 3 .50 3 0 15 .00 3 650112 
2~ 2 ),5 I." I.!> 1.01 1.01 3 1.01 3 0 20 .00 3 653112 
2t 3 .1 .7 .1 .13 .13 	3 .13 3 0 IS .00 3 700112 
2l .6 .h .6 .13 .n 3 .13 3 0 15 .00 3 700112 
2t. "5 2.U 2.0 2.6 ".1" •• H 3 3.03 3 27 35 .13 3 650112 
U 2.Q 2.9 6.0 19.7~ 19.15 3 12.86 3 3!1 TI \.48 1 300112 
2t. 1 2.6 2.6 2.6 2.52 2.52 3 2.52 3 0 31 .09 3 6!l01l2 
2~ 8 1.6 1.6 1.6 1.11 1.11 1 1.11 3 0 20 .00 3 6!101H! 
2E 9 .~ .ft .d .36 .36 3 .36 3 0 15 .00 3 1.0\\2 
U 10 2.4 2.4 2.' .lA .383 .38 3 0 liS .00 1 100112 
2E 11 .s .s .5 .16 .16 l .16 3 0 15 .00 3 700112 

" 

..2e 12 .8 .8 .13 .13 3 .13 3 0 15 .00 3 100112 
2E 13 2.0 2.0 ".0 1.21 1021 3 1021 3 0 20 .00 3 100\\2 
lE U .1 .1 .1 .61 .61 1 .61 3 0 IS .00 :I 650112 
ZE 15 1.3 1.3 1.3 .40 .40 3 .40 1 0 15 .00 3 650\12 
2E 16 1.3 103 1.3 .61 .61 3 .61 :I 0 20 .0\ 3 650112 
n 11 hl 1.3 2.3 2.52 l/.52 3 1.31 3 44 3S .08 3 650112 
2E lij 3.8 3.8 ••8 8.66 8.66 3 1.55 3 13 so 3 650112 
2t 1'1 .s .5 .5 .14 .14 3 .14 :I 0 15 .00 1 700112 
lE 20 .6 .6 .6 1.51 1.51 3 .60 3 15 20 .00 :I 650112 
lE 21 1.6 1.6 1.6 1001 1.01 3 1.01 3 0 ZO .00 1 650112 
lIE 22 loA loa 4.3 4.35 4.35 3 1.83 3 58 35 .15 1 700ln 
2t 23 .*> .6 .b .20 .20 3 .20 3 0 IS .00 3 700112 
ZE 2' .. .H ... .2A .28 3 .28 3 0 15 .00 3 700112 

~UNI>£ FIORD 

WENT NU. TOTAL LF.N(;TIi -10TH SURFACE AREA AAR DEPTH VOLUME TYPE 
ASLA ElP TOTAL tlP rOTAI. ABLATION 

iF I .H .8 .8 .33 .33 3 .33 3 0 15 .00 3 6501\2 
2F 2 1.6 I ... 1.6 .81 .87 3 .87 1 0 15 .01 3 6501\. 
2. 3 1.9 1.9 1.9 .81 .8\ 3 .81 3 0 IS .00 3 700112 
iF .s .5 .10 .09 .093 .09 3 0 IS .00 3 100112 
2F "5 2." 2.6 2.6 1.11 1.11 3 .71 3 85 15 .00 3 TOOIIZ 
if 6 .3 .3 ,Z~ .37 3 .12 3 6. 15 .00 3 700112."2f 1 .5 ,C; .5 .2" .a63 .26 3 0 15 .00 3 100112 
iF 11 1.3 1.3 1.3' .40 .40 3 .40 3 0 15 .00 3 70Dll2 
2. ~ 1.1 1.1 1.1 .71 .71 3 .71 1 0 20 .00 3 700112 
2F 10 I •• I.~ 1.11 1.31 1.31 3 1.31 3 0 20 .00 3 100112 
2f 11 1.3 1.3 1.3 . .09 .09 3 .0'1 1 0 15 .00 3 700112 
2f 12 I." 2.9 2.9 .4 ••65 4.65 3 2.82 1 40 lS • 1ft 3 U01l22' ...13 .6 .6 .i'l! .22 3 .22 3 0 15 .00 3 100112 
2f H 1.0 1,6 I •• .2~ .22 3 .22 3 0 15 .00 1 100112 
If IS I.~ I." 4.1 .... 2.]] 2.33 3 1.61 3 31 35 .08 1 640112 
If 1& l.~ I." 1.9 .R1 .117 3 .87 1 0 15 .08 3 901020 

o 
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0 
AREA 3 HORT"E"~ A_EL HEIBe:~G ISLAND N.*.l. C.S.L,fllJ.t-I:ANNEY MC.GILL UNIVFRS!T1 ANt) INL,NO W_TEHS B~ANC" 1967 

8\1k~e:N AI'iD AURLANO FlOROS 

IOENT NO. LONGiTUO£ LATITUDE U. T.M. 	 ORIENT ELEVATIONS nATE MEAN ELEVATION 
Ae A8 "16" L.EX L. Tl SNOW ACCU ASLA 

I ~ ~l 51 .. 0 N An "'1.2 IS.VV4S.3A9.9? N 	 503 396 39b 28 7 59 '42 3 
3A 2 w 93 59.0 N 80 46.1 I 5XVV4613896 11 N 47. 381 381 28 7 59 .11 3 
3A 3 W 93 58.0 N SO H.5 ISXVV48Z8M96,/" NE 744 ..57 457 l~ 7 59 610 3 
3A 4 W 94 2~.o N 410 47.5 15.VV474789101 NE 4118 .21 427 2A 1 59 457 l 
3A 5 w 9' 31.0 N 	 80 46.8 I 5X VV4 728R968'1 N 259 229 22. 28 7 59 244 3 

"'0 

3' 

lA 6 ~ •• 34.5 N 41.9 ISXVV4717A910A E 335 259 25'1 2" 7 59 305 J 
3A 7 ~ 9. 2~.Q " <;0 ~B.O l~xvV.735A9111 NE 411 366 )06 2tl 1 S9 396 3 
3. ft 'I. 22.~ N Ao 49.2 IS'VY41S~89131 Nt 610 eH 2H 2ti 7 59 516 1 
3A 9 -W ~. 29.5 N so 51.$ ISXVV4135A977Q NE 594 15~ 152 28 1 59 244 3 
34 10 W 94 lb.o N 80 5~.1j 15xvv"716.980. NE 480 152 152 2" 7 59 229 3 
lA 11 \I eu. 50,.0 N ao 52.7 ISXVV'61~R980n NE 274 213 213 2" 1 59 244 3 
3A 12 95 15.0 N 60 49.6 15.VV459989745 N 305 27. 27. 28 7 59 290 3• 
3' 13 \I 'IS 15.0 tI 80 51 •• 15XVV4600fi9716 N 305 107 107 28 7 59 152 3 
3A 14 W 95 06.5 N dO 57.1 15XVV462389881 N 183 137 137 28 7 59 152 3 
lA 15 W '94 54.0 tI 80 55.5 15XVV.6&4l!9851 N 564 259 2H 28 7 59 335 ) 
lA 16 W 9. SCan N 110 59.3 15XVV461989924 NE 305 91 91 2" 7 Sq 137 3 
3A 11 w 94 46.0 N HO 56.6 15X~V46~189qll NE 335 122 122 26 7 59 229 3 
3A 18 W 94 "4.n .. 80 57.8 15XVV46941'9896 NE 320 25' 259 za 7 59 290 3 

2"lA 19 w 94 4105 N 80 57.6 15XVV'703~~894 NE 350 24. .& 7 5. H43 
3A 20 W 94 lion .. 81 no.e: 15<V\l473,"9936 N 183 12l' 122 26 7 59 152 3 
lA 21 W 94 22.0 N 80 54.5 lSXVV476Q89R31 N 229 152 IS!, lR 1 59 183 3 
3. 22 w •• 16.0 N 8n 54.9 ISXYV4118R'83~ NE 442 183 183 2" 1 59 335 3 
JA Z3 W 94 ll.o N "0 54.S 15XYVH8689832 NE 488 lve 198 28 1 59 381 1 
3A 2' ~ 9. ll.o tI dO 53.7 H;'VV'781e981~ NE 503 259 259 28 1 5. 320 3 
3A 25 W •• 14.0 N 80 52.5 l"xvV47e2e9?9? N 305 274 274 28 7 59 290 3 
lA 26 W <14 20.5 N 80 52,1 I"XVY476369791 N 305 198 198 28 1 59 259 3 
3A 21 W 94 2\.0 N 60 51.3 15XVV476189710 N 421 213 213 28 1 59 274 ~ 
3A 28 ~ 93 51.0 N 110 .9.& 15XVV485n89T40 N 518 381 361 28 1 59 4"2 1 
lA 29 W 93 54.0 N 80 !H.6 15XVV484389778 NW 645 396 396 28 1 59 564 3 
3A 30 ~ 94 00.5 N 80 52.8 15XVVU2289798 N 457 366 366 28 7 59 411 3 
3. 31 w 93 53.0 N 80 52.6 15XYV4S4589193 N 549 427 421 28 1 59 468 3, 
3A 32 W 93 52.0 N 60 52.9 1511VV4848B97ge N~ 625 411 411 2B 1 59 549 3 
3A 33 W, 93 52.0 N 80 54.0 15XYY485089818 N 610 427 4<7 28 1 59 518 3 
JA 3. w 93 58.0 N 80 53.9 l!bvV483189818 SW 549 214 274 28 7 59 411 3 
3A 3'5 W 94 0),0 N 80 54.2 15XVV462289821 N 366 305 305 28 7 59 335 3 
3A 36 W 93 57.0 N 80 54.1 15XVV483469634 NW 451 396 396 28 7 59 427 3 
lA 37 W 94 03.0 N 80 56.0 15XYV4S1589S5s 5 305 24. 24. 28 159 21' 1 
3A 38 ~ 93 54.0 N 80 55,1 15XVy48448985} N 625 290 290 28 7 59 503 3 
3A 39 W 93 41.0 N 80 54.8 15XYV48628983;' NE 640 290 290 28 7 59 .57 3 
3A 40 " ~3 46.0 N 80 53.3 15XVY486189806 IOE 640 290 290 28 7 59 4Sft 3 
3A 41 W 93 "t. 0 N 110 53.2 15XVV4882e9804 5 366 214 27. 28 7 !Iq 3J~ 3 
lA 42 W 93 41.0 N 80 51.2 15XYV48eoS97i>7 N 101 274 274 28 1 S' 442 3 
3A U w 93 46.() tI 80 51.3 15XVY466489767 N 451 305 305 28 7 59 4\1 3 

RENS FIORO 

10ENT NO. lONGITUOe: LATITUOE U. T.M. 	 ORIENT ElEVATlOlOS DATE MEAN EUYATIO~ 
Ae AB HIGH L.EX L.Tl SNOW ACCU ABlA 

e 38 I W 92 56.5 N 60 511.0 15XWVS01289895 E 610 421 421 28 59 549 3 
38 2 W 92 59.5 N 80 58.7 15xwV500489906 NW 670 305 305 28 59 518 3 
38 3 It 'I) 05.0 N BO 46.9 15X~V498689911 E 610 305 305 28 457 35' 
38 .. • 93 08.5 N 80 59.3 15XWV491689920 tiE 533 350 350 i8 59 457 3 
38 5 W 93 13.0 N 81 00.1 15'WV49648993!1 NW 640 274 274 28 59 518 1 
38 (, \I 93 10.S N 81 00.1 15XIIV497089915 SE 640 350 350 28 59 503 3 
18 7 W 93 04.5 N 80 49.9 lSXWV498189929 N 4S8 350 350 2S 1 59 421 3 
19 8 w 92 59.0 N 80 59.7 15XWYSOOS899~" N 579 305 305 28 1 59 533 3 
38 9 ~ 92 5!I.S N 80 59.8 I UWV50 1589927 N 610 259 259 26 1 59 5.9 3 
38 10 W 92 33.0 N 81 00,2 15xwvS076S9937 E 274 213 213 28 7 59 244 3 

o 
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AIIU 3 NOI!THVI< A;.EL I't£lef"v ISLANIJ N••• T. C.S.l.O~M.NNEV "CGILL UN1V<RSIlY ANO lNLANO WATERS !lAANe>! \967 

HtiKf\(N .URl.ANfl flOHIJ5 
0 

."0 
\tJ<:NT NO. ToT AL LF.HGTH wIDTH SURfACE >REA AAR OEPTH VOLUME TYPE 

Attl4 EXP TOTAL f:ICP TOTAL AIIUllON 

3_ .~ .~ .30 .30 3 n 15 .00 3 700112 
JA 2 .H .~ .~ .30 .30 3 .30 3 0 15 .00 3 700112 
lA J .1 .1 .1 .66 .66 3 .66 3 0 IS .01 3 100112 
lA .20 .20 1 .20 3 0 15 .00 3 100112 

.. .3" 3 

• .' .. ••.. ..3A 5 .20 .20 J .20 J 0 IS .00 1 700112.'3A (, ,3 .3 .1 .30 .30 3 .30 3 0 HI .00 3 100112 
JA 7 .2 .2 .2 .10 .10 3 .10 3 0 15 .00 J 100112 
lA 8 3.0 3.0 3.0 2.72 2.72 J 2.12 3 0 35 .10 3 700112 
3A 9 ~.tI "'0 4.0 9.21 9.21 J 9.21 3 0 30 ,28 3 200132 
lA 10 9.1> 9.'" 9.6 11.71 21.17 3 21.77 3 0 50 1009 J 200132 
lA 11 1.1 1.1 1.1 1.01 1.01 3 1.01 J 0 20 .02 3 300\32 
3A 12 .\> .5 .5 .10 .10 3 .10 3 0 15 .00 J 700112 
3A 13 1.0 1.0 1.0 .20 .2& 3 .20 3 0 15 .00 3 100212 
lA 14 .2 .;> .2 .l~ .30 3 • ~o 3 0 15 .00 3 100112 
3A IS 1.0 l.n 1.0 .66 .16 3 .76 3 0 IS .01 J 640112 
JA 1. .~ .~ ., .15 .1'5 3 .15 3 0 15 .06 3 100112 
3A 11 .f, .h .6 .20 .20 3 .20 3 0 15 .00 3 100212.. ..3A 18 .2$ .2S 3 .25 3 0 15 .00 3 750112.'3A 1'1 2.1 i.1 2.1 1.&6 1.06 3 1.06 3 0 20 .02 3 100112 
3A 20 • b .. .6 .1\ .71 3 .11 1 0 15 ,01 3 100112 
l· 21 .3 .~ .8 .50 .50 3 0 IS .01 3 7001ll!.'0 3 
JA l2 .~ .R .8 .15 .IS 3 ,15 3 0 15 .00 3 7001l! 
3A 23 .~ .Q .9 .35 .35 3 .35 3 0 15 .00 3 100112 
3. 24 t.l 102 I.:l .61 .61 1 .61 1 0 15 .01 3 700112 
JA 25 •• ." .40 ,40 3 .40 3 0 15 .01 3 700HZ 
l. 26 109 " 1.9 1.9 1.21 1.'1 1 1.21 3 0 20 ••2 3 100132 
3A 21 2." 2.9 2.9 1.4') 3,43 3 3.43 3 0 35 .12 3 100132 
JA cd I.M 1.11 1.8 1.11 1.11 3 1.11 3 0 20 .12 3 rUI12 
3A 29 3.K ).8 l.a 8.81 8.81 J 8.81 3 0 30 .21 3 200132 
)A 30 ... .4 .4 .1I0 .20 1 .20 3 0 IS .00 :I 10011 I! 
3A 31 .5 .5 .5 .30 .30 3 .30 3 0 15 .00 3 700H! 
3A 32 I.? J.i! 1.2 · .2 .1>1 .61 3 .61 3 0 IS .01 3 6'50112 
JA 33 ... .s .s .30 .30 3 .30 3 0 15 .00 :I 100112 
3A 34 3.0 3.0 3.0 IoS1 1051 3 1.51 3 0 20 .03 3 ' ..1123A 35 .2 .2 .2 .'20 .20 3 .20 3 0 15 ,00 3 100112 

" 36 .4 .4 .20 .20 3 .20 3 0 15 .00 ) 100112 
3A J1 .5.- .5 .~ .30 .30 3 .30 3 0 15 .00 3 100112 
3A 38 ... 4 ".4 2.4 2.02' 2.02 J 2.01l 3 0 30 .06 3 650112 
JA 39 2.S 2.5 2.5 1.11 1.11 3 1.71 3 0 20 .03 3 650112 
lA 40 2.6 2.6 2.1> 5,14 5.14 3 5,14 3 0 SO .Z6 3 640112 
lA 41 .6 .6 .40 .40 3 .40 3 0 IS .01 3 100112."3A 42 106 1.6 106 1.41 1.41 3 1.41 1 20 .03 3 1se112•3A 43 .11 .11 ,g .61 .61 3 .61 3 0 IS .01 3 nOl12 

~ENS 'IOIIU 

0 IO£NI NO. TOTAL lItNGT~ "10TH SURFACE ARlA UR DEPTH VOLUHE TYPE 
A8U OP TOTAL UP TOTAL .SL.nON 

III I 100 1.0 1•• .30 .30 3 .30 3 0 IS .00 3 700112 
3" 2 2.0 2.0 2.0 ·.~ 1.46 1.46 3 1.46 3 20 .03 3 650112 
311 3 .9 .9 .9 .30 ,30 3 .30 3 °0 IS .00 3 700112 
3~ 4 109 \.9 1.9 · .2 1031 1031 3 1.31 3 0 lO .03 J 6S011Z 
JIl 5 loo 1'9 1.0 .2 .50 .50 3 ,50 3 0 15 .01 3 650132 
311 6, 1.5 1.5 1.5 .2 1.21 1.21 1 1.21 3 0 20 .02 3 6501\2 
38 1 1.1 1.1 1.1 .81 .81 3 .81 3 0 15 .01 " 650112 
311 8 1.1 1.1 1.1 :2 .40 .40 3 .40 3 0 15 .01 3 650112 
311 9 2." 20<1 2.-9 .2 1081 1081 3 1.81 3 0 zo .04 " 6'50112 
311 10 101 101 1.1 .1 .30 .30 3 .30 3 0 15 .00 3 650112 

o 
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'tOBTtlr'"N I t;r. (AP~ 

InE~T ,,",'0. LO"~ITOOE LAlITUOE u. 'I' .M. Uf{[(', T F.LEVl t IONS MUN FlIVA flON~H" 
Ae All HIGH L.O I..R SNOW ACCII Aill' 

3C I w 94 1J.0 N 61 15.5 IS.VA4792902IA E Ib8 91 91 28 1 5Q 12? 10 3e 2 >I <)4 l~.O N III 11.0 i5,Y"'989~2o;? .. 183 III 122 28 7 59 152 3 
1C 3 w 94 to.n N "I I1.S I!lXVA4l!04.0?5~ .. 183 ae 122 2~ 1 59 IS? 3 
le 'i4 04.n N "I 18.5 1'1,••48209023. N 24. 122 122 211 1 59 152 3 
le !l •• 04.0 N Kl 111.5 15.\lA4111990294 N 183 91 91 2& 159 131 ~•
le b w 93 41.1) 14.5 15••A488490202 E 305 152 152 25 1 5q U" 3" 81 

" KIlC 1 " 93; 52.0 11.5 15••0.11529025., s. 335 ,.1. 214 25 159 32~ 3 
le K ':13 5~;'n 19.0 15••0484590287 w 335 183 183 2S 15'1 Z14 3" 81
3C 9 •" 9) 0\7.n NIIt 11.0 15.\lA487Z90251 NE 366 122 III 2S 7 Sq 305 3 
3e I" • 9] 43.5 N III 18.5 l~xVA~817'lon5 Ne 213 101 101 2S 1 59 152 1 
3e II • 93 42'.n N 8\ 18.2 l'iXV.488l90269 NE ~13 12i 122 25 1 54 \68 3 
3e Ii! 11 '13 37.0 N ril IH.O 15XVA48959026) 152 91 91 2S 7 Sq 122 J 
3e 13 • qJ 35.0 N 11\ 17 .!t 1">•• '490690254 NE '" 1~2 91 91 25 1 S .. 101 3 
le 14 .. ~3 Jl.o 11 81 11.'5 15••"9101)0252 N 152 91 ~l 25 159 122 3 
]e 15 11 ~3 3~.o "181 16.5 15X'A489~902_0 NW 305 137 137 25 1 59 2S" J,,,,le 16 w qJ so.,. N III 21.0 aKVI"5~9031" 61 30 30 25 7 59 46 3 
le 11 .. 93 .1.0 N 81 20.1i I!>X\l'.8699U31~ NW 1>1 )0 30 25 7 !i9 4~ 3 
le 1& .. 93 ..6.1} N 81 19.8 I!>KvU e709029Q 152 61 61 25 7 59 101 3
le I~ .. q3 .1.0 N 81 ISIVU88e90104 till 61 30 25 7 59 
lC U W "3 12.0 N 81 IS.' I~XV'49669Ql21 213 ll2 122 2d 7 5q 168 3 
lC U • 9] 11.0 N RI lb,!» is,VA49749023'' NW" ii!.... 91 91 28 15<1 152 3 
3e 22 .. 93 {ft.ll N III 18.U I S.yA49R390I!M R 244 IZZ 122 26 7 59 198 , 
3C 23 93 05.0 N 81 16.0 ISXv049869022~ 5W 290 107 101 2B 1 59 213 3 
3C 2. " 93 63.0 11 dl 20.2 ISXYA49439030~ NE 610 457 451 la 159 533 3 
It: 25 "w 93 111.0 .. 8\ 20.0 15XV....'I91.UO I NE 640 305 305 28 1 59 !l49 3 
lC 26 W q3 6O.ft N 81 1'*.6 15nA4999<,lOl94 NE 640 457 451 28 75'1 51Q 3 
,C ;>1 • q2 SY.Q N III 19.5 15."A500390291 NE 640 451 451 2~ 7 59 610 3 

20.0 "" 30 	 'I" 1 

,8lC '17, ,:,~.o N III 19.2 15.00500390287 NE &40 46~ 480 28 1 59 625 3 
lC 29 "2 41.'J N 81 16,0 ISXWA;03S90Ul SE 610 305 305 28 15<1 SIR 
lC 30 w 92 53.0 N 81 I1.S I~••A!>o 169025~ If S16 214 111. 28 1 59 427 
le 31 .. q(! ~3.t; N III 18.5 I"X.·50ZoQ027~ NE JOS 122 \il? 28 1 59 213 
lC 32 W 92 :'2.0 N "I 18.0 1o;X~A502390269 NE 6 70 61 61 28 7 5q SIA 
3C n fI 92 o\thO ~ al 111.2 !'5x_A50lJ90269 N 9'16 305 305 28 7 59 350 J 
le ,. w 92 47.n- N 81 11,0 15..A503590263 N "10 457 451 28 1 59 SIA 3
le 35 W ~2 ..,thO N 81 \1.0 15xwAS040'l02S1 lU! blO 610 28 759 6553 
3C 36 92 45 .. 5 N RI 11.4 I"XWAS041 ~02\U NE " '.1 "It 610 i8 759 670 3 
le 31 "101 \i2 Jr.n N 81 11.2 15XWA506?QOUn H[ )05 15 15 i8 7 59 168 J
le 38 w 4? 4l.0 11 81 16.5 IS.o·505190231 R 701 244 244 28 1 59 !IlK 3 
3C 39 • q? l5.0 N 81 16.0 15X.0507290226 Nt 610 0 0 28 759 50l 3 
3C 40 W 92 .i!"O N 81 16.5 ISXIIA5090'0235 NE 305 61 61 28 759 213 1
le 41 w 92 25.!I 15.11 15XOlA$0979021. N 366 366 U 75<1 335 1" 81 	 'I'
3e U " 92 22.0 N 81 15.0 ISX,,-'10490iOA E 305 21. 214 28 159 )66 3 
3e ..3 W 92 lo.o N 81 11.1 l5X."1149015? SE 457 305 305 211 1 59 503 3 
3C 44 W 92 2l.a 12.2 l!i."4!l107'01!i~ sw 625 549 !i49 2. 1 511 519 3" 81 
3e 4!> " 92 21.0 N III 111.1 l'5IWA'5I\OIlOl1n N ~H 305 JOS 2. 159 457 3 
3<: .1> W 9Z 15.0 H 81 12.5 15."A5126110163 E 6lO 214 21. 28 1 511 366 3 
le 41 w 92 10.0 N 81 11.4 15KWA5\41110143 N 4!l7 366 366 28 7 59 411 3 

$UUTtI F4ST 

,OENT NO. LON61TUD£ LATITUDE U. f .N. 	 OAI£~T ELEVatiONS DArE "£AN ELUATlON 
AC A8 HIGH I..EX L.1L SNOW .CCU AaLA e 3D I " 9l' -H.s; 11 80 46.8 i!lXWV50S6811S92 NE 101 5114 594 28 1 59 610 1 

]0 I' " 92 .3.0 11 80 41.0 15lMY50SQ1I1I5'5 E 732 519 519 28 7 59 670 J 
30 3 W V2 it·ho N 80 47.4 15X"V50508'60) NI! 132 259 259 28 1 59 594 1 
]0 4 W 92 '51.0 11 80 47.6 151WVS02689608 11 '45 53) 533 28 1 59 to!!'!> 3 
~o 5 W 112 56.0 NIe 41•• 15XWVSOI2896U NE 162 451 451 211 159 5111 3 
30 6 if 9l 42.5 11 110 47.8 15.lIy505689611 $£ 838 519 51<1 28 7 59 747 3 
jD 1 92 46.0 N 10 48.2 15XWVS04389619 N 915 451 ...51 28 7 59 116 1•
3D 8 If 92 .3.S N 80 48.8 15Xn;;050ft963~ W 823 451 457 28 1 5'1 62!1 3 
3U 9 01 92 38.5 11 80 4th1 15XWV50658962~ E 91. 518 51. 28 7 59 741 1 
~D 10 11 92 39.0 N 80 49.8 i5XIIV5063&9641 E 177 442 442 28 7 59 625 3 
)0 11 01 92 44.n N 80 00.0 15111\15047B965~ N 192 421 427 28 759 610 3 
30 12 W 92 40.5 N 80 45.2 151W\l506089656 E 792 472 H2 28 759 625 3 
3D 13 W 112 57.0 N 80 45•• 15111\15010896611 E 717 564 564 11 115<1 701 3 
30 14 If 92 48.5 N 80 46.1 15XWV503489682 NE 732 396 396 11 85<1 640 1 
30 15 If 92 53•• t; 80 41.2 IUllv5022896111 E 1067 412 412 11 859 640 1 
30 16 If 92 59.0 N 80 47.8 15111\1500489100 N 823 442 442 17 859 640 3 
30 11 W 92 53.0 N 80 47.9 15XWY502089104 SE 792 479 479 11 8 59 101 3 
3D 18 11 93 01.0 N 80 47.5 ISXIIyU8089696 W 5411 427 4111 IT 8 59 518 3 
3D 19 w 93 n.o N HO 48.2 lSXWY49658'11l! 11 625 396 396 11 8 59 533 3 

" 80lD 20 W 93 13.0 41.8 15X~Y4962891i!6 If 732 ...21 ~Z7 11 8 5'1 549 3 
30 21 If 93 16." N 80 49.5 15XWY495189135 W 610 442 442 11 8 59 518 3 
30 22 " 93 12.5 N dO 1110.0 lI1XWY5063R9744 NI! 762 41\ HI 11 8 59 518 3 
30 23 11 '13 08.5 N 80 49.0 15XIIV4976811725 NE 914 .57 457 11 8 59 732 3 
ll.) 24 W 93 07.0- N 80 48.5 15.".499089714 E 9H 518 518 17 8 59 716 3 
30 25 If 92 50.s N 80 48., l'lXWY50Z88912l S 792 594 59. 28 759 701 1 
30 26 92 53.5 .. 80 .9•• 15.,,\1502081>732 W 625 519 5711 c8 1 5q 610 1 
30 a7 ".. 92 52.0 Ij 10 ,o.2 15••'1502489146 If 6S5 442 442 28 7 59 6lS 3 
30 28 W q2 ~o.o N 110 50.3 15XIIV50U89148 NOI 655 396 396 28 759 625 3 
31) 29 W 92 44.0 " aD 50.5 15xnS048"'915~ NW 853 411 411 28 7 S9 640 3 
31) 30 W 92 37.0 N 80 51.0 15X"Y5061~9762 NW 762 421 427 28 1 ,q 655 J 
30 31 ~ 92 39.0 N 80 49.8 15'''.506'89140 SE 823 549 15411 28 1 59 686 3 
30 3l 92 40.0 N dO 4'.1 15XWV50!l889726 SE 948 457 451 28 159 762 3 
3!1 33 " w 9<1 40.0 11 80 52.2 15Xo'505989783 NW 162 350 350 28 759 549 3 
30 34 92 37.5 11 80 52.' 15xIIV586889788 711 335 335 U 1 5'1 594 3 
10 35 "w 92 41.0 N 8. 53.4 15X"VSO!ilA'l806 "" ! IIB4 451 457 2a 7 59 701 3 
30 31'> W 92 45.5 H 80 53.1 15XW\l504489814 11 111 564 564 28 7 59 6703 
30 37 W 92 43.0 N 80 54•• 15""505169816 NI! 111 421 427 28 1 59 640 3
:w 38 11 92 39.0 N 80 54.1 15110"5063891119 N 147 594 594 28 1 5'1 655 3 
]1) 

0 

39 101 92 34.5 N 80 154.3 151WVS016811824 [ 7112 670 610 la T S'I 762 3 
31) 40 11 9l )4.5 N 110 54.8 ISI.V!101189835 NI! 147 610 610 28 759 686 3 
30 41 ill 112 31.5 NU 55.5 15.IIV'l08489846 N 670 610 610 28 1 59 625 3 
]0 42 W 92 !9.5 N 80 55.4 151",509189844 NE 610 610 610 28 15'1 625 3 
10 U w 92 3lao N 80 54.9 ISIWV508789816 ( 686 457 451 28 159 549 3 
30 44 W 92 25.0 11 110 53.' IS10I"510589B12 NW 625 564 564 2B 759 5193 
30 45 ill 92 <18.0 11 ID 53.0' 151"Y509689800 NW 625 564 564 28 7 59 594 J 
10 46 If '12 24.5 11 80 SI.8 15XW\l510589196 NE 94S 686 686 28 159 al8 3 
10 47 W 92 )0 •• N BO !!IZ.9 InllV50Ba89796 NI 945 518 518 28 159 701 3 
3D 41 N 92 21.0 N 110 !iZ.Z 15XWV5097R978~ SE 1>10 519 S19 28 75'1 6403 
30 411 9l lI.o 11 eo SI •• 15X~Y50e58'116'1 SE 914 519 519 re 759 80e 3 
30 51) "W 92 30.5 N 110 50.5 ISX~\lS088e91S. E 701 579 519 le 15'1 640 3 
3D 51 " 92 31.0 11 110 49.5 ISlIt~Sn6e9134 N 640 564 564 28 7 59 6\0 3 
3D Sl w 92 19,o N 80 49.& 15XWV5092891Jf. 11 192 71)1 701 <18 1 59 162 1 
30 53 9Z 21.0 Ij 80 50.2 1511OV5011189141 NE 853 564 564 28 7 s. 162 1 
)0 54 "\I 112 25.0 N 80 50.5 lS.wySIOS891S2 N 838 594 594 28 1 S9 762 3 
30 55 W 92 22.0 N 80 50.1 IU!ll\l51l31!9756 NE .,. .57 451 28 7 59 1323 
311 56 W 92 110.5 N ID 50.2 151WV5\1189748 SE 823 519 519 lB 7 5q 7...1 3 
11.1 51 .. 92 23.0 11 HO 49.5 IS••V511089736 E 853 451 451 211 1 59 732 3 
30 58 w 92 26.S N 8Q 49.0 15~wVSI00891Z" $ 747 594 594 28 1 59 6to 3 
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NO}(T»f.k~ It,: CA?~ 

WENT NG. TOTAL L~N(;l>! WIIlTK SURFACE AREA .OH f)E?T., VnLUME TYPE 
AijLA E~P TuTAL EXP TOTAL ARL4T1Q~ 

le I I.~ I.R I.~ 1.21 1.21 3 1.21 .. 0 2~ .03 3 )OOlO~..lC 2 .9 .9 ••0 ••0 3 .40 3 0 IS .01 3 700102 
)C 3 ,5 ... .~ .20 .20 3 .20 3 0 15 .00 3 700102 
3(; 2.1 2.1 2.1 2.02 2.02 3 2.D2 3 0 20 .0. J 2'00102•le 5 .5 .5 .~ .20 .20 3 .20 3 0 IS .00 3 700112 
3e ., 1.0 100 1.0 .60 .60 3 .60 3 0 IS .01 3 700102 
3e 1 102 1-2 1.2 .4 .10 .70 3 .70 3 0 50 .OA l UOll2 
le e .a .8 .iI .40 .40 3 .40 3 0 SO .02 3 400112 
le 9 '1.2 ••2 9.2 16.93 16.'13 3 16.93 3 0 30 .SI 3 200112 
3e 10 .9 .9 .9 .30 .30 3 .30 1 0 20 .01 l 200102 
3e 1I .5 .5 .5 .30 .30 3 .30 3 0 IS .on l 700112
le u ••• '.0 4.0 .2 1.92 1.92 3 1.92 3 0 SO .10 3 400112 
3e 13 .6 .6 .6 .SO .,0 3 .50 3 0 IS .01 3 750102 
3C 14 .9 .9 • 9 .3 • .30 3 .30 3 0 15 .00 3 100101! 
le 15 S.l 5.2 5.l 5.9~ 5.95 3 5.95 3 0 30 .111 3 200102 
3e Hi .1 .1 .1 .20 .20 :3 .20 J 0 15 .00 l 100113 
lC 17 .1 .1 .1 .20 .2Q 3 .28 3 0 15 .00 J 700113 
le 18 .B .9 .8 1.61 1.61 1 1.61 3 0 15 .02 3 73011Z
le 19 .1 .1 .1 .10 .10 1 .10 3 0 IS .00 3 100112
le: 20 1.ii! 1.2 102 .4 .50 .50 3 .50 3 0 SO .02 3 4001l1! 
le 21 2.4 2•• 2.' .5 lI.32 2.32 3 2.32 3 0 50 .12 l 400112 
le 22 3.A 3.4 3.' 7.56 7.56 3 1.56 :3 0 SO .311 3 300112 
3e 23 5.1 5.1 5.1 9.98 9.911 :3 9.98 3 0 30 .30 3 200112 
le 24 .5 .5 .5 ·.1 .10 .10 3 .10 :3 0 15 .00 3 650112..3e 25 100 100 \.0 .60 .60 3 .60 3 0 15 .01 3 650112 
3(; 26 1.0 1.0 1,0 .3 .30 .30 3 .30 3 0 IS .00 3 650112 
3C 21 .s .5 .S .1 .1'" .15 3 ,15 3 0 IS .00 3 650112 
3e 28 .5 .s .5 .1 .15 .15 3 .1<; 3 0 15 .00 3 650112 
lC ii!9 2.0 2.0 2.0 .2 2.1~ iI.i2 3 2.12 :3 0 50 .14 1 .03112 
le 30 101 1.1 101 .5 .81 .81 3 .61 3 0 50 .04 :3 400112
le 31 1.6 1-6 1.6 1.01 1.01 J 1.01 3 0 20 .02 3 640112 
3C 32 5.2 s.~ 5.2 .'.3 6.35 6.35 3 6,35 1 0 75 .411 3 400112 
3C 33 .s .s .5 .1 .10 .10 3 .10 3 0 15 .00 3 100112 
3e 34 ,3 .3 .3 .1 .10 .10 3 .10 3 0 15 .00 3 100112 
3e 35 ,5 .s .5 .1 .1~ .15 1 .IS 3 0 15 .00 3 ~50112 
3e 36 .5 .5 .s .1 .IS .15 3 .I!; 3 0 15 .00 3 650112 
3e 31 .5 .5 .!i .It .25 .25 3 .25 3 0 15 .00 3 70032. 
3e 38 6.9 6.9 6.9 18.34 18.34 3 18.34 3 0 30 .55 3 204412 
3C 39 3.9 3.9 3.9 .4 8.26 8.26 :3 8.26 3 0 90 .14 3 400312 
3e 40 .6 .~ .6 .5n .50 3 .50 3 0 I!I .01 1 650412 
3e 4) 101 1.1 1.1 ,I .3!1 .35 1 .35 J 0 IS .00 3 100112 
3e 4i! 2.1 2·1 2.1 .1 loll 1.1\ 3 I.ll 1 0 50 .06 3 ·00112le 43 .9 .9 .9 .1 .25 ,25 3 .25 3 0 15 .00 3 650112 
3e ,s .5 .5 .2 .20 .20 3 .20 J 0 15 .00 J 650012 
3C 45 I." 108 1.8 .2 .91 .91 3 ,91 3 0 15 .01 :5 650112 
3(; A6 2.1 2.1 2.1 .2 h21 1021 3 1.21 3 0 20 .02 1 650112 
3C 47 .5 ·5 .5 .2 .20 .20 3 .20 3 0 IS .00 3 650112 

· 

SOUlH UST 

tOENT NO. TOTAL LENGTH WIOTH SURFACE ARU AAR OEPTH VIlI..UME TYPE 
A!;lA EXP TUTAl UP TOTAL ABLATION 

3D I • '7 .7 .7 .20 .20 1 .20 3 0 15 .00 1 6!10112 
311 Z .'1 .9 .9 .1'1 .15 3 .15 3 0 15 .00 3 7001120 ..30 3 .4 .4 .20 .20 3 .20 3 0 15 ,00 3 100012 
30 4 1.6 1.6 1.6 1031 }.31 3 1.31 3 0 20 .03 3 650112 
30 5 1.0 100 1.0 .30 .30 3 .30 3 0 15 .00 3 700112 
30 I> 1.1 1.1 1.1 .40 .40 3 .40 3 0 IS .01 3 100112 
30 1 1.1 1.1 1.1 1.11 1.1l l 1.11 3 0 zo .02 3 6!10112 
3U 8 108 IoR 1.11 ·.1 .70 .10 l .10 3 0 15 .01 3 650112 
)0 9 1·9 109 109 3.$1 3.51 3 3.51 3 0 20 .07 3 lOOIl;;! 
30 10 2.0 2.0 2.0 1.81 1.61 3 1.81 3 0 20 .04 3 650112 
30 11 1.1 1.1 1.1 .'0 .40 3 .40 3 0 IS .01 3 650112 
)0 U .9 .9 .9 .30 .30 3 .30 3 0 15 .00 3 650112 
31) 13 1.2 102 102 .81 .81 J .81 3 0 15 .01 3 650112 
311 14 1.1 1.1 1.1 .35 .JS 3 .35 3 0 15 .00 3 650112 
3~ IS 2.6 2.6 2.6 2.02 2.Q2 3 2.02 3 0 30 .06 3 650132 
3u 16 3.6 3.6 3.& ..33 4.33 3 4.33 3 0 35 ,15 :I 650132 
)U 17 .9 .9 .9 .60 .60 3 .60 3 0 IS .01 3 650112 
30 la 1.1 1.1 1.1 .3$ .35 3 .35 3 0 15 .00 3 l001l2 
30 19 .8 .8 .a .20 .lO 3 .20 3 0 15 .00 3 100112 
31) 20 1.5 1.5 1.5 .60 .60 J ,60 :3 0 15 .01 3 650112 
30 21 1.1 101 1.1 .30 .30 3 .30 3 0 15 .00 3 6$0112 
30 22 101 1.1 1.1 .40 .40 3 .40 3 0 15 .01 3 650112 
31> 23 1.0 1.0 1.0 .40 .40 3 .40 3 0 15 .01 3 650112 
3U 2' h' 1•• 1•• 1001 1.01 3 1.01 3 0 20 .02 3 650112 
30 25 102 1.2 1.2 .60 .60 3 .60 3 0 15 .01 3 700112 
30 26 1.0 100 1.0 .60 .60 3 .60 3 0 15 .01 3 650112 
30 21 2.6 2.b 2.6 2.32 2.32 3 2.32 3 0 30 .07 3 650112 
31l 28 1.6 106 1.6 .70 .10 3 .70 3 0 15 .01 3 650112 
30 2~ 3.5 3.5 3.5 .2 4.S. ••54 3 4.54 3 0 35 .16 3 650112 
3D 30 3•• 3.4 3 •• .2 3.12 3.12 3 3.12 3 0 20 .06 3 200112 
30 31 1.6 1.6 1.6 1.31 1.31 3 1.31 3 0 20 .03 3 650112 
30 32 3.8 3.~ 3.8 5.24 5.24 3 5.24 3 0 40 .21 3 650112 
3U J] 1.3 1.3 1.3 .50 .50 3 .50 3 0 15 .01 :3 650112 
30 34 1e3 103 103 , .10 .70 3 .10 3 0 IS .01 3 650112 
30 3S 2.~ 2.9 2.9 .1 2.42 2.42 3 2.42 3 0 30 .07 3 650112 
30 36 .5 .5 .10 .10 3 .10 3 0 15 .00 3 100112 
]U ."31 1.2 1.2 1.2 .1 .40 .40 l .40 3 0 15 .00 3 650112 
31) 3e .s .5 ,s .10 .10 3 .10 3 0 15 .00 3 750H2 
30 39 • 4 .4 .10 .10 3 .10 3 0 15 .00 3 700112 
Jll 40 .3 .) .3 .05 .OS J .05 3 0 IS .00 :3 700112 
30 41 .1 .1 .1 .10 .10 3 .10 3 0 I!> .00 3 100112 
30 42 .1 .1 .1 .05 .05 3 .05 3 0 15 .00 3 700112 
30 43 101 101 101 .35 .35 3 .lS 3 0 IS .00 3 700112 
]0 4" .4 .' .4 .10 .10 3 .10 3 0 15 .00 3 100112 
lU 45 .4 .4 .4 .10 .10 3 .10 3 0 IS .00 3 100112 
3U .& 1.1 102 hZ .40 .40 3 ,40 J 0 15 .01 ] 720112 
3D 47 108 108 1.8 1031 1.31 1 1.31 3 0 20 .03 3 650112 
30 ., 108 1.s 1.8 1.51 1.51 3 1.51 3 0 20 .03 3 650112 

· 

30 49 3.0 3.0 3.0 3.63 3.63 3 3.63 3 0 30 .11 3 650112 
)0 SO 1.1 1.1 1.1 .40 .40 3 ,40 1 0 15 ,01 l 650112 
30 51 100 I.n 1.0 .40 .40 l .40 3 0 IS .01 3 650112 
3D 52 .3 .3 .3 .10 .10 J .10 3 0 15 .00 3 100112 
31) 5l 1.8 l.~ 1.8 1.01 1.01 l 1.61 :3 0 20 .02 3 650111 
311 5. .9 .9 .9 .I~ .IS 3 .15 3 0 15 .60 3 650112 
lO SS I.' 104 .60 .60 3 .60 3 0 15 .01 3 650112 
30 56 100 loo 100 .35 .35 3 .35 3 0 15 .00 3 6501ll! 
30 51 2.0 2.0 2.0 I.AI 1.81 J 1.81 3 0 20 .04 3 650112 
3U 58 .8 .~ .8 .2~ .2S 3 .25 3 0 15 .00 3 650112

0 I.' 
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AAI!A .. M(;,;ILL IC' CAP A;Xf.l Hi Ikt'_k6 !SLANU N.. w. T.. C.;;'.l..Ol'llt'flNN€:Y !<Cell! UNIVERSITY ..." INt~ANU 1'1 ATtfH'S R~ANC'" 10;)68 

BUR 	 STRoll ICE FIELIl 

100NT NO. LONGIIUOE LATlTVoE 	 OIHENT ELEVATIONS DATE MEAN EL£VATIOIII 
4C A8 "111" L.EX. L. TL SN()~ ACCU ABLA 

u. r .M. 
U I W 118 05•• N 78 3G.5 u.Xlle'7!!"87152 NE 792 457 .S7 29 T 59 610 3 
4A 2 .. t(f' 4)9.0 N 78 31.0 16XUC.r....allf.1' N 9A$ 24. lit. 2" 7~ 625 3 
AA l fiR 12.0 01 7_ 30.5 lUOCH30117lS2 NE 9'5 396 2'1 7 59 162 3 

S 3"'" 	
l.1. 4 "w ~8 ll.n N 18 32.5 161DC41J71171114 1070 137 U7 29 T 59 91A 

4A 5 8H UhC) N 78 32.5 IUIlC.71 8.7190 S 914 305 305 29 15'1 141 1 
AA " ".. A8 1-9.0 N 18 33.5 16XOC.10687209 ~ "14 SI$ 518 29 1 59 T9? 3 
AA T III 9A 19.0 III 78 31t.3 16XDC·H0881221 W 914 366 366 29 7 59 116 J 
AA a w 88 18.0 3••5 l6XOCA71287225 w 'OH 41111 .81\ 29 7 59 762 3 
4& 9 w 88 15.0 NN 78 '" 35.5 16XUC.722812•• N 838 .57 .51 29 1 59 640 1 
<!oA 10 w 88 93.0 N 78 36.0 16XllC.74287l!48 NE 975 A72 472 29 754 ~8f, 3 
4A 11 1/ 88 08.5 N 78 31.2 I6XDc.148e121. N '138 716 716 29 1 S9 19~ 1 
4A 12 W 88 06•• 01 18 35.S 16XOC415487246 NE 975 290 290 29 7 59 610 3 
4A 13 W se os•• N 18 34.5 16XDC4760"122~ NE ~14 610 610 29 1 59 821 l 
4A 14 11 88 03.0 N 78 3_.0 16XOC416687216 NE 623 381 381 2~ 7 59 670 l 
4A 15 W 88 0100 .. 18 33.5 16XOC41768720" NE 914 305 305 29 1 59 655 1., 16 1/ 88 05.0 N 18 32.5 16XOC415687196 S ~lS 101 101 2" 7 59 869 3 

SI<AARE FIORD ICE FlfLUS 

tOENT Ntl. LONGITUDE L4TITOOE I). T.... 	 O"I£I\IT tLfVATlONS DATE MEA'" FLEYATlON 
4t A8 HIGH L.EX L.Tt. SNOW ACCU A8LA 

48 I III ~f' 2:4.n la .1.0 16XDC469SH7350 NE g~3 141 741 2" 59 808 3... 2 " 88 i!~.o N rH 41.S lftlOC4674A1360 ~w lit: 115S 442 442 1l2g 2'< ;'1 HI2 .. &011 3 
AM 3 w Hft 28,0 .. I- 42.3 I6XOC468n~1J1I Sf: ....0 MlA A3~ 838 29 S9 914 4 
,.~ .. w ~~ 33.0 I< lA ..~.a Ib~OC466'A71"1 sw I<W IIS5 • 42 ,.~ 1\211 29 7 5" IIlZ .. 79~ 3 
4>1 S If 8A 29.0 N 7~ 4l.0 16X()C46718738A ~ N 1155 701 701 29 7 5~ 1052 .. 808 ~ 

" 

~'" .11 	 b If ~A 17.0 .. 1~ 42.6 IUUC46116A13110 E E 1155 732 732 762 29 75" 9• ., .. 7.7 3 
7 .. 8A 2~.0 01 78 44.3 16XOC'678A7.0Q E E 1091 4!1t .57 915 2~ 7S'> 100(0 • 192 3." .,48 	 tl ~II lO.S .. 7a •••S IUOC467381014 SE 1006 1112 762 2" 7 29 899 1 

• 1\ 9 W Me 38.& N 7. 43.9 16.0C4646H740• E If Ion 366 ~166 1036 29 1 S9 tn36. 16? 3 
4" 10 W ~II 40.0 H 7@ •••5 IloxUC4646R7417 SW SII 129S 152 152 1128 29 7 59 un .. 823 3 
.8 II .. 86 38.0 N 78 45.5 16XUC.645A14Z9 sw sw 1158 162 7&2 1128 29 1 5" 1113 4 9153 
.8 12 .. 811 '''.0 N 18 4~.8 16XUC46Z4A7."o ~w sw 1250 259 259 112" 29 T ';9 1097 .. 1006 3 
.8 13 w 9M •••0 N 18 46.S 16XOC4623Al4S4 S S 1214 427 "<11 IllZ 29 T S9 11">8 4 975 ~ 
48 14 " 88 .7.0 N 18 47.9 IUOC46121l741A N. NW Ill4 792 79. lOO. 2~ 1 5q Ill8. 1006 3 
48 15 .. 98 49.n I< 18 ,.g.s 16XOC.607A7492 NW NW 12l. 442 4" '<91 2q 1 5<> 1082 4 8S3 3 
lid 16 .. 88 .'.0 N 18 48.5 I~XOC'61381493 .... !;W 1082 5.9 5... 10;2 29 1 sq 1061 • 869 3 
.8 11 If 88 "'0.0 N JP 4S.5 16XOC'639Al.91 NE NE 975 686 68& 950 Z9 7 59 1636 • 792 3 
48 18 " se l5.0 N 7a 41f.3 16XIIC.65681.86 NE NE 1250 335 3l~ 1021 29 7SQ 1091 • 823 1 
48 19 W 88 32.!> 01 18 41.6 16.0C46;61114 TI NW 975 914 91A 29 7 "9 960 3 
48 20 W 88 2thO N 1H 48.0 16XUC'684117'h NE NE 1250 213 113 IUl6 29 1 !Iq 1067 • 853 J 
48 ll1 .. 88 23.0 N 7e .5.8 UoXOC'69l!R7436 NE NE 1036 116 716 ~Sl 29 159 9., 4 797. 1 
48 U w 88 27.0 N TA 4••8 H'XOC.6858741A E sE 129S 421 Ul 915 29 159 1173 • 83A 3... 2l If 88 29.0 N 7. 49.8 1"JOCAo8081510 1111 930 899 899 2~ 1 59 914 3 
411 "4 W ~8 31.0 le 49.8 16XUC.615875H lit: 975 91' l" 1 S9 94!; "" 
411 l!> " 88 33.0 H 78 49.5 16XOC4665M150.. NW 975 899 1199 2'1 1 '>9 9.S 1 
'11 26 w 88 3•• 0 It t~ 49.8 16xOC466287513 SW 1067 914 914 ~9 7 5q 991 3 
48 27 W 98 29.n N 78 50.\1 16KIlC467887524 NE NE IZ59 SI8 SIH 1021 29 T 59 899 11061 " .8 28 If 118 33.Q .. 18 51.0 16XDC46668753? NE N 1259 IH 7.1 1021 2" 1 59 1061 4 960 3 
..8 29 If All 36.0 N 18 51.0 16J1OC..6S68753A N 11 1259 594 59. 915 29 159 914 • 899 3 
48 30 11 88 '0.0 N 18 50.5 16xOC46388T!l28 NE "'5 869 869 29 1 59 960 3 
48 31 If 88 43.0 N 78 50.3 1610(.63081S25 SE 945 717 711 29 159 991 3 

IIOLF 	 FIOAl) 

ID£NT NO. I.ONGITUDE I.ATITUOI U. T.M. 	 ORIEIIT ELEVATIONS DATE MEAN ELEVATION 
At AB HUIH I..EX L.TL SHOw ACCU AeLA 

4C 	 1 W 88 52.0 N 78 .9.7 I6XOC4S9281512 !SE SE 123. 564 564 1036 29 759 1052 4 711 3 
At 2 If 89 06.0 N 78 49.8 16xOC4S5681520 S SII 1372 213 ZOO 9)4 13 8S'> 1158. 670 3 
4C 3 " 89 01'0 N 78 51.5 16XOC.561815.8 Slit: 1158 88. 88. 1091 \l 8 5~ 1\73 • 1006 3 
4C 4 If 89 04.0 N 7e 51.7 16XOC45S287551 1/ W 1219 732 732 1067 13 8S'> 1128. 869 3 

~II4C 5 89 06.5 H 18 51.4 I6XOC.S47A75.6 lit: 162 116 716 IJ 8 59 747 3 
4C 6 If 89 08.0 N 78 51.5 I6XUC45U87S60 sw S 1554 290 280 to36 \3 8 59 11894 147 3 
4C 1 W 89 09.0 N 18 52.8 16X0C45318751l NW NW 915 162 762 853 Il 8 59 914 4 807 3 
4C 8 11 89 12.0 N 78 52.8 16XOC452687575 sw sw 1554 AOO 1036 13 859 1.02 • 7623'11
4C 9 W 89 11.0 .. 78 Sl.8 16XUC..51087590 SW sw 1646 305 295 lOll> Il 8~ 1372 4 747 3 
4C 10 W 89 26.0 N 78 55.3 16XUC4..8281616 sw SW 1107 214 263 1006 i8 1 59 1372 • 132 3 
4C 11 W 89 17.0 N 18 57.2 I6XOC4514R76S!i SE 1219 1067 1067 28 1 59 1143 3 
4C 12 W ~9 22.0 N 78 56.5 16)(OC'49487644 5.. SW 149. 6 70 670 1006 2B 7 59 1113 • 1153 3 
4C U w 89 23.S N 78 51.2 16)(OC448891658 is S 1091 915 915 1036 28 T 59 \067 4 1005 3 
4C I' 11 89 34.0 N 78 57.0 16XDC.45081650 S S 1"46 305 295 112S 28 159 1463 • 792 3 
4(; 15 .. A9 36.5 N 18 59.6 \6XOC44448110. sw sw 1600 594 59. 1052 28 7 59 12$0 4 884 3 

o 


http:16XIIC.65681.86
http:16XOC'639Al.91
http:16XOC'678A7.0Q
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A~EA " r"C ,ILL ; .! '>.-1 .... }\I',ll l..,c~ ii:j <'J. ~. 1 .. , ...,. ~_ .. :,M~"', qj',I~ y t'iC~-;fL' (pH VI:J~S 11 y ...n It.:LANU '-1;.11'[.:) !;R4r...CH 19~8 

G ht AI~ :;'(wAH 1C~ t- j I:.LiJ­

If1t:Nf NO. TIl r .ul. Ltl'HH li ~l1NF ACt AREA. IJEPTH VOLUME TYPE 
AKlA tXp lUTAL f_XP TuIAL AtllAT\ON 

"IDT" AM' 

4P 1 I. , J.~ I., .91 .41 J .91 3 15 .0\ J 650132 
4' 2 4.)$ 4.t1 ~.q5 ~.I.iS: 3 5.95 3 0 15 .45 3 435132..~ .. 
4A 3 2.1 2.1 ?.t .2 1.'H I.~l 3 1.51 3 0 '0 .06 3 030132 
4' 4 1. (j 1.0 7.0 .4 10 .. 99 10.99 ) 10.9" 3 0 125 1.31 :3 HS132 
4A , 2.Et L., 2.' .2 l.~l 1.81 1 I.AI 3 0 .09 3 430132'0 

'A 
4A I •• 10. \.. .2 \01 1 I.ll 3 1,j 1 .3 0 ~o .06 3 43"132 
AA 1.9 1•• I.Y .2 1.0 I 1.01 .3 1.01 3 0 50 .05 3 435132 

I.~ 1.0; I.'> .81 ,,1 J .~I 3 0 50 .04 J 435132"9 lilt) loo 1.0 .4':i .4S 3 0 15 .01 3 050132•• ••• 3 
4A l~ 3.b :3./, 3.6 -:'.34 5.3. 3 5.34 3 0 15 .40 3 4?!l132 
4A 11 .~ .b .f> .20 .20 3 .20 3 0 15 .00 3 650132 
4A 12 3.'1) 3.b l." 3.0) 3.03 3 ·3.63 3 0 3S .13 3 645132 

'0 
.'4A II .0 .6 .20 .20 3 .20 3 0 IS .00 3 650132 

4. I' .l .2 .2 2.1? 2.12 J 2.12 3 0 20 .04 3 640112 
4" 15 2.~ 2.2 2.2 ·.2 1.';;1 1.51 3 1.51 3 0 20 .03 3 64013<1 
4. 16 3.J 3 •.~ 3.3 4.9. 4.9,. 3 4.q4 3 0 25 .12 3 300132 

SK.A..E F[t)tcO IC', • ItLUS 

lI,t~T NO. tllTAl. Lr:I'4!:,iIH WIOTH SU"FACE AAeA UR IlEPTI< VOLUME TYPE 
At1l"A tAP TOTAL EKP TOTAL ABLATION 

4ti 1 .5 .~ .5 .1'1 .b 3 .15 3 0 15 .00 3 300U2 
48 2 3•• :;.~ 3." .' ?41 G.~Z 3 2.22 3 12 50 .11 3 535112 
48 3 .4 .20 .20 J 3 160 15 .00 3 650112 
4U • 2.4 ~., 2.6.' .2 1.41 1.41 3 1.26 3 11 ~O .010 3 535110! 
0>1 5 • r hl 1.1 1.00 1.00 3 .70 3 30 20 .02 3 650112 
4>1 .1 1.\ 1.1 ., .60 .60 3 .10 3 8. \5 .01 3 650112" 1 1. ! 2.3 2 •• .2 2.2< 2.21 3 1.31 J 43 3S .Oil 3 655112."... 11 .h .h .6 .1'5 .l~ 3 .15 3 0 15 .00 3 650112 

¥ 201 2.2 2.2 .3 le 66 }.6~ 3 1.41 3 16 20 .03 3 650112." 10 3.' 3._ 3.~ 
· 
.4 3."2 3.12 3 3.12 3 17 50 .16 3 520113'" 11 1.1 1.3 I.~ .80 .ao 3 .10 3 13 IS .01 3 650112'" 12 3.9 3.9 4.0 ·.5 S.04 5.l4 3 4.54 3 15 50 .27 3 420112 

.~ IJ 2.7 2.7 2•• .l! 10'11 2.11 3 1.66 3 22 20 3 650132
,," .0' 
4~ I_ .g 104 I •• .'15 .95 3 .60 ;3 31 50 .0S 3 439 11 O! 
4b 15 2.2 3.1 3.1 .4 2.31 2.37 j 1.46 3 39 SO .12 J "'J2llJ 
_b 16 2.1 2.2 2.2 1.01 1.01 J .91 3 ID 50 .05 3 435112, 
411 11 1.2 1.3 1.3 1.11 1.31 3 1.1I 3 16 50 .05 3 403112 
411 18 •• U it.", 5.0 10.5a 10.73 3 lI.a1 3 16 125 1.34 3 430112 
4iS 19 .20 .~o 3 .20 3 0 15 .00 3 300132.. .. 
4 .. ao b.l ".H ... .'9 .6 )2.00 12.10 3 Q.88 3 19 1115 1.51 3 1532112
.11 21 1.0 2.1 2.1 3.02 3.02 3 1.61 3 47 35 .10 3 650112 
4to 22 3.7 3.8 3.9 · .2 1.27 3.37 3 2.82 3 11 50 .11 3 435112 
411 23 .2 .2 .2 .10 .10 3 .\0 3 0 IS .00 3 700llZ 
loll 2' . .2 .2 ,'0 .40 3 . lOO 15 .01 3 103112 
4b l5 .6 .b .6 .35 .35 3 .35 3 0 15 .00 3 650112 
.~ 26 .0 .6 .6 .20 .20 3 .20 3 0 15 .00 3 700112 
411 iT 2.' 3'4 3.' .2 2.82 2.82 3 1.81 3 36 35 .10 3 650112 
411 ltl 101 109 1.9 1.21 1.21 :3 1.01 1 17 50 .05 3 430112 
411 29 I.~ 2.2 2.2 .2 1.51 1.51 3 I.ll J 27 20 .OO! 3 650112 
411 30 1.2 1.2 1.2 1.01 1.11 3 1.11 3 0 20 .02 3 655112 
4t.1 31 102 1.2 102 .50 .50 3 .50 3 0 15 .01 3 305132 

..'It.f 'IOHU 

WENT NU. ToTAL LE"c;rH _10TH SURF4CE AJ.ff, A AAfI OEI'TH VOLUME TYPE 
AaLA E~P TOTAL EXI> TOTAL ARLAT\O'" 

.c 2._ 3." 3.6 .5 3.33 3.J3 3 I.HI ;;0 .17 3 535113.,., 4"

.C 11.8 ll.~ 1.3 37.10 3d.lO J 12.10 3 69 200 7.64 3 53211. 

.C .b .9 .9 .60 .co 3 .30 3 50 15 .01 3 6S01l2 

.C 1.2 loa 1.8 1.1~ 1.16 3 .81 3 31 20 .00 J 650112 
4C .2 .2 .2 .10 .10 3 .10 3 n I~ .00 3 700112 
.c • 4.5 b.7 6.~ .5 6.96 1.11 3 3."'3 3 .9 1<5 .89 3 S30ll2..4C 7 ." .b .35 .35 3 .20 3 '3 15 .00 3 6!o0112 
4C d 3.b 7.6 7.8 .5 7.35 7.50 3 2.11 3 72 125 .9' 3 530112 
.L 9 5.2 9.8 .16.0 .11 14.32 14.17 J 4.64 3 69 125 1.85 3 4l0ll2 .c 10 b.o 12.8 12.9 1.1 31048 31,,93 3 !l.18 3 11 200 1.59 3 432llZ 
4C 11 .1> .b .b .20 .20 3 .20 3 0 15 .00 3 650112., le 1.5 ~.9 2.9 1.61 1.61 3 .10 3 51 20 .03 3 650112 
.C 13 .h ." .M .' .25 .25 3 .cO 3 20 15 .00 3 600112 
4(; 1< lo.l \1.2 17.3 1.8 1)4.81 65.26 3 21.46 3 58 200 13.GS 3 421112 
4C IS 3.1 IO.? iO.c 1.1 16.9" 16.9' 3 7.26 J 57 125 2.12 3 422112 

o 
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STRAf',P'J f lUttO 

IIlE"T ..0. LONGt TUUF LAHTUflcti u. 1 • ~1. 	 ORIF'N r ~L~VAr10N':> llhTi-' MEAN fLEIJ4T tON 
AC AS HIGH L.O L. TL ,NO. _CCu ABlA 

0 	 411 w U'lO b.o N 7" 23.4 1"'."556".8146 SW ~W 1&15 ~O5 305 112" ee 1312 • 716 31 " 
.0 2 W U90 14·.~ N 19 "o.~ 1')XWU5S70""09? N 1189 "14 914 2d 5. 1052 3 
.u J • 090 01.0 N 19 21.~ ISXWUSS94""lIn NE 910 ,,23 923 ci:i 59 868 3 
40 4 090 03.0 N 79 01.0 15~.uS6088"12" 5 S 1158 1017 1017 1143 2" 1 'jQ 1151 .. 1120 J 
.0 .. ".. 0"0 0,1.0 N 79 01.0 15xwUSf>138812~ S S 10&7 91' 914 1061 28 1 59 lIH .. 991 J 

2"4U 6 if OH"; '!J7.'; N 19 07.8 !t.)(Ut;4392~H I 31i NW 1448 1067 10&1 1 59 99} J 
40 1 .. OR9 49.0 N 19 09.0 16Xl)t)4.20R80Sf; SE SE 1312 678 666 1067 28 1 S. 1219 4 812 1 
40 bfhO .. 7"1 Ob. U 16XOtl4196118}04 Sw 5" 1524 229 163 88. 2" 1 59 1061 4 579 J" • 08 9 
40 9 11 089 ..9.0 N 19 0(>.0 16XuH"1&6SlO• ..~ NW 1372 1112 IOg2 \/9\ 2~ 7 SG 1227 • 1180 J 
..I; \0 " O~. 50.0 N 79 20 •• 16Xul""lSR809? N N 1280 1128 1128 llRII 2g 1 59 1234 4 1143 1 
40 \I W 089 !lo·O N 19.. 20 •• !6XOH4413fHiU'i3 N N 1280 101/7 lo'n lIa" 28 1 5\1 )23. 1143 3 
.0 U • 089 50.1 N 19 20.5 16XlJtJ44108809Jo N N 1260 1067 10&1 1219 28 1 59 IZSO " " 1143 3 
40 )l .. 089 53.f. N 1. 2U.Z l';;xutS4<\028:80tU.-t N. 12111 1052 1052 28 1 ,,9 1135 3 
.0 I. ·OA9 59.6 N 19 20.1 16XUH44018B08. .... 12111 1097 1097 2a 1 1158 3~,.~ 

40 15 W 089 45.0 79 11.7 16XUH4430B604o SE SE 1036 975 975 1006 28 7 59 1021 4 99] 3 
40 16 • OR9 35.0 N ·/9 16 .6 16XOH4464fl8054 N 1280 808 808 2& 7 59 1658 3 
40 11 w 089 35.5 N 19 16.9 16XUtJ446288024 s. sw 140. 213 19S \/45 28 7 59 1173 4 571 3 
.0 16 .. OR~ 25.5 N 19 }H.) 16KO!;449A8"04g NW NW 1002 742 792 1061 28 7 5. 960 1 

" 
IlO. " 
12"0 "4U 19 11 O~II 23.0 19 17.2 16xO"4504S8030 sw SW 1402 686 666 1097 28 1 59 861 3 

40 20 W 089 19.0 " .. 19 Ib.6 16l0H.S20880h ~w Sw 16UO 428 4as \143 .8 7 59 " B08 31372
40 21 W 089 19,0 N 19 17.4 16XUtl4S368!l02" 5 S 1295 1250 1250 1250 II 8 59 1272 3" 
40 22 w oa9 09.0 N 19 11.3 IbXUH4f>5U802ij SE SE 1402 686 6116 1067 !3 8 S9 1234 • 876 3 
40 23 w 089 09.0 N 19 16.0 16X084SS488004 W W 1432 396 346 915 13 8 59 686 31204 " 
40 2' w GIU\ S6.a .. 79 16.0 16xOa 461f>88 000 N w 1'.3 141 116 \143 2'1 7 59 1303 • 930 3 
4D 25 W 068 ,6.0 N 79 IS.3 16Xu~4'9881988 N w 1402 762 132 1097 29 7 59 125Q • 91" 3 
.0 26 W UH9 12.0 N 19 14.8 lbXUC4"4~87q8" N N 1341 .57 451 1061 Il 8 59 1204 4 76? 3 
.0 27 W 099 16.0 N /9 14.6 H.XUC4526879an N .. 9fS 914 914 945 13 8 59 960 4 930 3 
40 28 W 099 19.0 N 19 1..... 16XIlC.S26R7974 NW N" "15 732 132 945 13 8 59 960 4 838 3 
40 29 W 099 23.0 N 79 14 .3 16XIIC"04A1914 Nw NW 1082 457 457 975 13 8 59 )028 " 716 3 
40 30 w .$9 ,11.5 " 79 14.1 16XOC448881979 NW NW 1372 335 305 914 13 8 59 610 311211 " 
40 31 w u89 2100 N /9 11.5 16XUC'508~1<JC2 SW s. lleS lU67 1061 1091 21 8 59 IIIZ .. 1082 3 
40 32 W 089 J3.S .. 79 11.0 I6.ltUC.53681912 Sw sw 1219 914 914 1143 27 8 59 1181 .. 983 3 
40 33 • 089 03.5 .. 19 H.S 16xOC4568R792n S~ Sw 152. 1036 1036 1219 13 8 59 1312 .. 1128 3 
40 3' W un 17.0 N 79 08.4 16XOC4520a7862 ..w "W 152' 2'" 229 910 21 8 59 }219 4 511 J 
40 35 W OSq 28.0 N 79 07.2 16XUCH808164n NE NE 1128 701 701 945 27 8 59 " 823 31036
4D 36 W 089 30.5 N 79 07.3 16XOC~412S7842 N N 1372 192 792 991 27 859 1161 • 891 3 
40 37 W 089 37.0 N 19 07.4 16KtlC4446A184A NW NW 1731 451 .51 914 21 859 1326 • 68~ 3 
40 38 W UA9 .3.0 N 19 06.~ I!OXl.>~.4.'87A28 NW NW 137c 610 610 1036 27 a 59 1204 .. 823 3 
40 39 W Oft9 44.0 N 79 05.6 16XOC"2281AI4 w 1667 884 88. 27 8 59 1215 3 
40 40 w 0'89 .4.0 .. 19 05.0 16XUC44208780. w 11 lS54 732 732 ~91 27 8 S9 859 31272 " 
40 'H 089 H.5 " 79 04.5 16XOC442781792 .. W 1015 549 5.9 914 21 8 511 1265 • 732 3 

'240 OH9 4J.O N 19 02.8 16XUC••z.S7764 1/ W 1158 457 427 1143 27 8 54 1150 .. 1e~ 3 
41.> 43 w 089 42.~ N 19 01.0 16XD~4.568772" SII sw )168 519 519 1067 21 8 59 1011 .. 823 1 
40 Ii 889 430~ N 18 56..5 16XOC441987685 W 762 610 610 7 59 686 3 
40 45 .. U89 49.0 N 78 58.4 16XUC43918768A 823 640 6.0 28 7 5" 131 3.." 	 2" 

40 46 W 089 52.0 N 79 01,5 16XOC439287740 NW Y7S 823 823 27 8 59 747 3 
.0 47 • 089 S4,5 N 19 02.0 16XI.>C4382877•• N 162 "10 610 21 8 511 686 3 
40 48 W089 54'0 N 19 02.1 16XoC.J84a7152 w 162 701 201 21 859 732 3 

EXPEDITION fIORII 

IOENT NO. LONGITUDE LAltTUIlE U. T.M. 	 ORIENT ELEVATIONS OATE MEAN ELEVATION 
Ae A8 HIGH L.EX l. Tl SNOW Aceu ABL' 

4£ I W 091 Z2.!; N 19 27.1 I ~XOU4l3388208 N W 1250 1>25 6Z5 1100 28 7 59 1175 900 2 
4E 2 W 091 14.5 N 79 26.5 l'5xwU536088}95 SE SE 1110 700 700 1025 28 7 59 1175 900 20 4£ 3 • 091 13.5 N 79 21,4 15XOU536388215 SE 1050 965 985 28 7 5.. 1055 ? 
4E '4 " 091 10.0 N 79. 25.7 15XWU537188192 5 S 1700 115 115 930 28 1 59 }200 2 675 2 
.E 5 W 091 01.0 N 79 21,6 15XwU540988217 sw s. 1100 115 115 930 13 8 59 1200 2 615 2 
4E 6 w 090 59.5 N 79 27.1 15XWU501 08821 0 N N 937 165 165 900 13 859 915 2 815 2 
4£ 7 w 091 01.5 N 79 26,6 15xwOS40586200 Sw sw 1315 625 625 1015 13 8 59 1150 2 98~ ? 
4£ 8 11 090 58'0 N 79 26.4 15XW0541586194 SW Sw lI15 7ZS 125 940 13 8 59 1125 2 1000 2 
.E 9 If 091) 58.0 N 79 26.8 15XWU541688200 NE 1315 715 175 13 8 59 1041 2 
4E ID • 090 57.5 N 79 21.5 15xwU541688220 S S 1J30 900 900 1125 13 8 59 1225 2 1025 2 

54E 11 W 090 56.0 N 19 ~7.6 15lWUS42288222 1320 935 935 935 13 8 S9 1160 2 
4E 12 W 090 ,5.0 N 79 27.9 15xwU542S88221 S \300 1015 1015 13 8 59 1150 2' 
4£ 13 W oQ(I 51"0 N 19 28.4 15XWU543688236 E 1210 1000 1000 13 B 59 1125 2 
4£ 1. w 090 40.0 " 19 26.1 15XWU547388206 SE SE 1182 15 53 1010 26 7 59 1225 2 550 7 
.E IS w 090 42.0 N 79 29.0 15XWU546886250 5 S 1197 710 710 1080 28 7 511 112'5 2 950 2 
4£ 16 W 090 31,S ~ 79 30,1 15XWI.>S477S8268 E 1125 850 850 850 28 7 59 1025 2' 
4E 17 W090 37.0 N 79 30.4 15XW1.>548088274 SE 1140 815 815 615 28 759 1000 2' 
4£ 16 w 090 39.0 .. 79 lO.8 15XWU541188280 N 1056 800 800 800 28 1 59 925 2' 
4E 19 W 090 46.0 N 19 32.4 15xwU545388J06 N N 1250 1040 1040 1175 28 1 59 1200 2 1140 2 
4E 20 W 090 30.0 N 79 28.0 15x"U5SI08823. S S 180' 50 So 1000 21\ 7 59 1250 2 600 2' 
4£ 21 W 090 32.0 N 19 37.4 ISXW0509688404 W 1125 800 800 28 7 59 960 2 
.E 22 W 090 29.0 N 79 33.7 I 5XWU5S I 088337 w S 1625 525 515 1100 28 7 59 1300 2 825 7 
4E 23 W 090 25.0 N 79 34.7 15X.U5520883S4 w S 1386 575 575 1050 28 7 59 9.5 2 850 2 
4£ 24 W 090 23.0 .. 19 34.2 15xwu55308834. 1386 650 650 950 2a 7 59 1050 2 725 2" W 
4E 25 W 090 23.5 N 79 32.2 15X"US5288830e SII Sw 1386 4101 412 1100 28 159 1250 2 715 2 
4E 26 ~ 090 19.5 N 19 32.7 ISxwUS5428831A w 1330 625 625 28 T 59 1000 2 
4E 27 .. 090 \9.0 N 79 32.5 15~WU550488313 SW 1330 650 650 28 1 59 1025 2 
4E 28 • 090 19.0 N 79 31.8 I !iXIIU5S."S8303 sw 1025 835 835 28 7 59 925 '2 
4E 29 W 090 18.0 N 79 n,5 15XWU554188313 SE 1380 850 950 28 7 59 1000 '2 
4E 30 w 090 12.0 N 79 32.6 15XWU5S6788JI8 S SE lS16 397 397 1075 2& 7 59 1250 '2 175 2 
4E 31 w 090 10.2 N 79 34.0 15XWU551088343 SE 1325 1225 1225 28 7 59 1275 ? 
4E 32 w 090 10.1 N 79 34.2 15XWI.>5512&8346 SE 1375 1200 1200 28 7 59 12"0 2 
4E 33 • 090 10.0 N 79 34.3 15xWU557Z8U48 SE 1380 1190 1190 28 7 59 1365 2 
4E 3" W 090 09.1 N 79 34.3 15XWU551588348 SE 1380 \200 1200 28 7 59 13652 
4E 35 w 090 06.5 N 19 34.4 ISXWU55a688l50 SE SE 1516 600 600 1050 28 7 59 1250 2 825 '2 
4E 36 W 090 05.0 N 79 34.1 15XwU5588883S!i SE SE 1310 616 616 985 28 1 59 1125 '2 775 '2 
4E 37 • 090 02.0 N 19 34.2 15xwuS60088348 S SW 1625 397 397 1000 28 7 59 1250 2 7J5 2 
4£ 38 w 089 54.0 N 79 33.8 16XDS44168834fl .. w .. W 1210 775 750 1025 28 1 59 1125 2 885 2 
4E 39 • 069 57.0 N 79 33.5 16XOB4.0J8S336 N ... 1326 650 650 1025 28 7 59 1125 2 850 '2 
4E 40 W Oe9 59.0 N 19 33.5 16xOO469488354 .. " NW 1318 575 51!> 1015 28 1 59 1200 2 85G 2 
.E 41 If 090 02.0 N 79 32.6 15xwUSS9'<88317 NW NW 1250 975 975 1200 28 7 59 1220 2 1]35 .. 
4E 42 W U90 04.5 N 79 32.0 15XWU5S9.8830a .. " 1378 850 850 1090 ii'8 7 S9 1230 2 990 2 
4E 43 If 090 01.5 N 79 31.1 15XW05S848S290 If W 1318 015 415 1000 28 759 1200 2 760 2 
4E 44 If 090 12.1 N 79 29.4 15XwU55108826n If • 1620 347 347 875 2a 7 59 1225 2 625 2 
4E 45 If 090 15.! N 19 27.8 15XWUS56088230 • If 1638 .50 250 980 26 7 59 1300 2 650 2 
4E 46 W 090 14.0 N 79 26.11 r5xWU556188210 N 1233 1100- 1100 28 7 59 11152 2 
4E 47 w 090 14.5 N 19 26... 15XWUS55088202 NW 1110 325 325 211 759 715 2 
4E 4' 11 090 20.0 N 19 24.8 15XWU5S41811173 sw 5. 1200 100 700 1025 26 1 59 10852 900 .. 
'E 49 W 090 22,0 N 79 24.5 15XWU554088165 Nil 951 1130 830 28 1 59 900 2 

o 
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STilANU HORn 

0 
WENT NU. TOIAL LEm.T'I _IDTI'I SURfACE ARU OAR DE"}'! VOLUME TYPE 

AIlI.A UP TUTAL UP TOTAL AIlLATlUN 

411 I ".6 8.b 11.5 21.\3 l1.2!I 3 l.6'1 3 82 zoo 4.2$ 3 430114 
41/ 2 2.0 il.n 2.0 \.23 1.23 1 1.23 3 0 2'1 .03 3 300112 
01/ 3 .ij .8 .ij .36 .36 3 .36 3 0 IS .01 3 700112 
411 4 .3 .3 .53 .53 3 .13 3 11 !)O .02 3 450112.'00 S .1 .7 .1 .33 .33 3 .JJ 3 0 !)O .04 3 450112 
40 6 .4 • 0 ... .11 .11 3 .11 3 0 15 .00 J fOOIl!! 
40 1 101 101 2.Y 3.5A 3.63 l 1.01 3 72 50 .15 3 535112 
40 e 1-4,.. ' 14.1 ~5.J 1.6 11,9.15 IU.lO 3 55.00 3 66 .00 &8.48 J 410113 
..11 9 fi.!) b.T 11.0 .4 6.'M 6.YO 3 3.43 3 !>o 1~5 1.00 J 43511l 
40 10 .~ .2 .2 3.16 .16 J .16 3 0 15 .00 3 650112 
41l 11 .2 .2 .1' .14 3 .14 3 0 I, .00 3 650112.'<11.1 12 .~ .1 .1 .22 .22 3 .22 3 0 15 .00 3 6'10112 
<1O 13 .4 .1'1 .19 3 .19 3 0 15 .00 3 6S0112 
41.1 14 

••.2 .2 .'.2 .11 .11 3 .11 3 0 15 .00 3 650112 
40 15 .6 .6 .6 .63 .63 3 .13 3 19 50 .03 3 403112 
411 16 2. 2. l. .71 .11 3 .71 :3 0 15 .01 3 150112 
40 17 '1.3 9.2 cO •• 2.1 84.40 84.41) l 19.90 3 16 20. 16.88 3 422112 
40 18 10. t.4 z.~ 1.1>1 1.61 3 ,/,1 3 "2 50 .13 3 435112 
<10 19 2.3 2.3 7.85 7.115 3 2.21 3 72 125 .98 3 4301\24." .2'411 20 2.0 2.6 5.8 .8 ••84 1t.11. 3 1.11 J 71 !>o 1 430112 
40 ill .>1 .8 .8 .50 .50 J .50 3 0 !oO .02 3 403112 
411 22 2.3 2.1 4.7 6.67 ...07 3 1.93 3 11 125 .83 J 435112 
41> 23 9.1 9.1 16." <;9.17 60.50 1 40.70 J 33 200 11.82 3 421116 
• 0 <I• 3.1 3.1 to.4 36.07 l6.00 3 10.20 3 12 200 7.33 3 '13.11<1 
40 25 2.2 2.2 4•• 6.83 7.11 1 2.;U 1 69 Ii!!> .90 3 4351\2 
40 26 l.1 2.1 3." 6.44 ... 44 1 2.11 J 67 125 .81 3 435312 
40 27 .<1 .1 1.51 1051 1 1.21 1 20 foG .08 3 453112 
.0 28 1.4 ..- 2.3 1.81 1,111 1 1.01 1 ... SO .09 1 '53112 
40 29 2.6 2.6 3.8 5.1'i •• 75 1 3.13 3 42' 1i!5 .72 3 453112 
40 30 4.7 •• 7 10.6 27.46 21.46 3 6.76 3 75 260 5.50 3 430112 
41l 1I .5 .5 1.0 3.14 3.14 3 I.~l 3 '2 25 .07 3 300112 
41) l2 1.1 102 1.2 2.3. 2.34 3 .71 1 10 50 .12 3 .53112 

3J .6 .6 1.8 . 1.41 1.~1 3 .40 J. 12 50 .07 3 .53112'Il.11 3. 7.1 1.0 1•• 1 3.2 170.26 171.10 3 60.60 3 7Il 400 28.50 3 UlIl. 
.0 35 1.3 1.3 2.5 1.41 I.~I 3 ,81 3 ~l SO .07 3 530.12 
40 36 .6 .6 2.3 2.84 Z.84 J 10 11 3 60 50 .14 :I 5<12112 
41) 37 ••4 .... 8.5 15.61 15.83 3 3.83 3 31 li!S 1.95 3 411112 
.0 38 2.0 2.0 3.3 4.44 4.44 3 1.'\ 3 68 so .22 3 530112 
.0 39 .7 .7 .1 .81 .81 J .81 3 0 15 .01 3 700012 
40 .0 !od 108 3.5 1.82 1082 3 .81 3 55 50 .09 3 5331U 
40 41 2.' 2.6 2.6 6.35 6.35 3 2.52 3 60 125 .79 3 430112 
40 .2 4.It ••1 7 •• 18.22 19.05 3 6.85 3 6. 125 2.39 3 .22112 
40 .3 2.1 2.1 6.7 12.20 12.20 3 4.24 1 65 125 \.53 3 432412 
40 44 1.3 I.! 1.3 1.11 1.11 1.11 1 0 20 .02 3 300112 
40 .5 106 1.6 106 .22 .22 3 .23 3 0 15 .00 3 6501\2 
40 (06 I.) 1.3 1.3 .69 .69 3 .69 3 0 15 .01 3 30011. 
41) .7 .5 .5 .5 .13 .13 3 .13 J 0 15 .00 3 700112 
41) .3 .3 .3 .03 .03 1 .03 J 0 15 .00 3 7001 \2<I, 

E-P£OlTION FtOAD 

C 
'DENT NO. TOTAL LEN6JH WIDTH SUIlf'ACE AREA A"R DEPTH VOLUME TVPE 

~8LA UP TOTAL. UP TOTAL AlIUUO" 

4E I •• 0 6.1 6.1 101 5.89 5.89 3 3.8'1 2 34 125 .74 J 436112 
4E 2 I •• 1.9 1.9 .5 1.08 1.08 3 .14 2 32 50 .05 3 530112 
4E 3 .5 .5 .5 .3 .26 .26 3 .26 2 0 50 .01 3 535112 
4f 9.1 1l.5 n.s 105 '3.52 43.52 3 19.00 2 51 200 8.10 3 512112 
.E 5 2.3 2.3 1.22 1022 3 .822 33 So .0' 3 534)12 
4E 6 I.U 1.6 1.6 .71 .1\ 3 .H 2 34 15 .01 3 610112 

" 10' .,
.'4E 7 1.6 2.4 3.4 .5 .92 .92 3 .U 2 35 15 .01 3 '50112 

4E 8 103 106 1.6 .7 .68 3 .60 II 12 IS .01 3 640112 
4E 9 203 2.3 2.3 . 1.21 1021 3 l.l1 2 0 20 .00 3 710112 
4E 10 .6 ." 1.' .3 .u .41 3 .15 2 6.. 50 .02 3 653112 
4E 11 104 1.4 .4, .88 • 88 3 100 .0• 3 453112 
4E 1i! .8 .8 .2 .55 .55 3 100 SO .03 3 653112 
..t. 13 l.lI \.2 .4 .55 .55 3 100 50 .03 3 650112 

.'8 

4E 14 9.7 15.1 15.3 1.1 31.9$ 38.00 3 12.64 2 61 200 1·.60 3 515112 
4E 15 10. b5 2.5 .5 .75 .153 .51 2 24 50 .0. 3 650112 
4E 16 .5 .5 .3 .27 ,27 3 100 50 .01 3 '53112 
4E \1 1.6 1.6 .7 1010 1.10 3 100 50 .06 3 653112 
4E 18 101 1.1 .3 .66 .66 3 100 50 .03 3 653112 
4E 19 ·.3 .4 .3 .13 .13 3 .10 2 24 50 .01 3 653112 
Of 20 26:.6 35.5 35.5 3.0 230.31 230.31 3 105.23 2 55 SOD 115.16 3 410114 
4! 21 .9 .9 .20 .20 l 100 15 .00 3 650112 
4E 22 6.2· 9.6 9.6 1.0 13.81 13.87 3 6.322' 55 50 .69 3 6451\2 
4! 23 3.0 3.9 3.9 .4 1.91 10973 1.15 2 '2 20 .0· 3 645112 
.E il4 1.3 101 1.7 .5 .77 .77 3 .50 Z 36 15 3 650112 

· 

.0. 
4f 25 4.2 5.5 5.5 .6 4.28 ••28 3 3.15 2 21 35 .15 3 54+112 
.~ 2' 108 1.8 1.8 .3 .58 .58 3 .58 2: 0 15 .01 3 655112 
4E 21 105 1.5 1.5 .4 .40 .<10 1 ,"0 2 0 15 .01 3 650112 
4E 28 .6 ., .6 .1 .07 .07 1 .07 2 0 15 .00 3 650112 
• Il 29 ... .4 .2 .05 .05 J 100 15 .00 3 603112 
.E 30 4.9· 7.3 1.3 .8 11.35 1I.3!1 3 4.51 « 61 125 1••2 3 532112 
4E 31 .2' .2 .1 .02 .02 .) 100 15 .00 3 103112 
Of 32 .3 .2 .Ql .03 3 100 15 .00 3 103112 
4E 33 .4 .1 .n .03 3 100 15 .00 3 103112 
4£ .'3. .3 .3 .1 .48 .48 3 15 .00 3 703112:"9 2 100 
4£ 3S 1:5 2.\1 2.5 107 2.07 2.07 3 62 JS .16 3 535112 
4E 36 .9 2.1 2.1 .7 1,,18 1018 3 .26 2' 18 50 .03 3 4301l!! 
4i 31 3.9 6.5 6.S 1.6 45.28 4S.28 3 11.25 2 U 200 9.06 3 43.112 
Of 311 1.1 2.9 2.9 .6 .35 .35 3 .19 2 46 50 .02 3 435112 
4E 39 3.2 4.8 4.8 .8 3.03 3.03 3 1.58 2 48 50 .15 3 .35112... 40 3.9 5.5 5.5 .9 4.25 ••25 3 2.08 2' 52 50 .21 3 431\12 
-£ 41 .s .6 ., .1 .27 .27 3 .23 2 15 IS .00 3 653112 
4£ 4i1 1.0 2.1 Z.1 1.1 1.91 1.93 3 .57 2' 11 lO .0. 3 650112 
<lE 43 3.S 6.4 6.<1 1.0 5.(17 5.01 3 3.17 2 26 125 .63 3 430112 
4£ 44 6.1 \l.5 13.5 1.3 28.14 28.14 3 19.18 2 32 200 5.63 3 HSII2 
4£ 45 9.9 18•• 18•• 1.7 18.4 11.61 3 1••61 2' ill' 125 2.33 3 425112 
4f .6 .5 .5 .2 .08 .08 3 100 15 .00 3 770112 
4E 47 3.5 3.5 .6 3.41 3.41 3 3.41 2 100 !ID .17 3 430112 
.f 48 3.0· 5.2 5.2 1.6 6.!H 6.51 3 3.65 2 .4 125 .81 3 433HZ 
4£ 49 .5 .5 .3 .19 .19 3 .19 2 100 15 .00 3 170112 

0 



•• 

174 

ICE.EKe ~AV 

100l'lt f<j(). lOl'lGlTUOE LAHTU,,~ 1I. T.~. ORIENT ELEVAf!IINS OUF "U" F'LEVATlON 
Ae AM KltIH i..t. .. L. TL St>Io_ lCCU ."LA 

4' I w 093 U6.~ N 79 32.5 I'SXVU4~80"ij30. ~f SE 1"2 JUS )0, 13e 28 5q 162 .. 51~ 1., 2 V 0.3 10.0 N 19 34.1 I'liXVU4968R8l31 ..w sw 792 305 30!> 732 2b 59 76~ • 5111 3., 1 w 093 tH.!. N /9 34.2 I'SXVU49958833• SE 192 335 33<; 2¥ 59 56) 3 
.F 4 V 093 011.0 11 /9 ]4.1 ISXVUS9148834? NW Sll 427 411 2g '59 625 3., S .. 092 59.S N 19 3!1.0 15lWUSOO28834A NE 192 3'.11\ 39& 28 7 S. 546 , - ., 6 V 093 n.o " I~ 34.0 15XVU·"'''''8835. NE 914 IS2 IS2 2" 7 59 553 3 
.1" 1 If 093 05.0 N 19 35.2 15XVU4984S835? w 945 5.9 549 28 7 59 741 3 
4' 11 11 093 07.0 N 19 3S.11 15XVU49168836. 11 VU ."Ut .1111 Zh 1 59 66~ 3., • 11 09, 0.9.2 79 36•• I5XYU4910R837? w '114 335 33, Z. 1 S9 "24 3 
4F IQ W ••3 10.'1 ".. 19 36.7 1'SXVU496688379 w 914 JJ5 335 c" 7 59 624 3 
4' 11 11 093 14.0 N 7. 35.6 ISltVU..95688380 Sit 427 305 30!> 28 7 59 361> 3., 12 v 093 18.2 19 31.2 15XYU493888311R S 5 1091 c14 2h 853 cH 7 59 975 3 513 3" ., Il " 092 57.11 N 19 311.6 15XWU!!OIOR840" E lel' lU 7J2 28 7 59 915 3 
4' 14 11 093 O!l.O H 79 37.0 15XYU""911118384 S SE 1402 122 122 808 28 1 59 1102 462 1., 15 W 092 15.0 " 79 3••S 15XwUS03088360 sw 1006 1113 183 13 11 59 594 3.., 16 w 092 47.5 " 79 33.0 15XwU50"088332 Nw 823 .21 .cl 13 859 625 ) 
4' 11 W 092 46.5 N 79 3l.S 1!lXWU504688320 SW 162 152 152 2" 7 59 4!17 3., 

l' V 092 .2.0 11 19 32.0 15xwU506088292 w 1128 27. 274 884 28 7 59 1006 4 579 3 .,., 	 •19 ~ 092 55.0 'I 79·1I.0 I~X"USOI688210 N MO 6~0 620 28 1 59 630 3 
20 W 092 5l1.a N 79 30.7 15xvU5004R8268 11• ~H 610 ~10 28 159 Ill!! 3., 

., 21 W 092 58.0 H 19 30.2 15XWUS00588260 I'IW "'5 640 .40 28 7 59 264 3 
4' 211 11 092 42.5 N 19 3U.' 15xwUS08088216 Sw 823 ..21 427 28 7 59 62!i 3 

23 11 092 36.5 'I 19 30.5 15X.U508088262 511 tl23 579 <S7'" 28 1 59 101 3 
4' 2· 0; 092 34.0 N 79 29•• I'i>XWU508888258 SW 945 88" 884 28 7 59 914 3., 25 W 092 32.0 N n 31.& 15XIIU5093882"'0 511 94!1 1i10 610 28 1 59 418 3., 26 W 092 30.0 " 79 31 •• 15XWU510088285 sw 915 701 1Ul 28 1 59 838 3 
4' 21 11 on 23.S N 79 31.0 15XWU512288274 s. 945 792 797- 2& 7 59 868 ] 
4' 28 W 092 27.0 N 19 31.6 1!!XtfU5122118274 N E 853 It1] 183 792 28 1 59 822 4 487 3., 29 W 092 23.0 'I 79 31 •• l5XvU512388283 N 823 ..88 4sa 792 2d 1 59 807 3 640 3., 30 w .92 21.!! .. 79 31.4 1!IlWU518D88280 11 192 421 427 28 7 59 609 3., 31 W 09229.7 N 79 31.4 ISlWU51348828. .. 192 101 701 28 1 59 147 1., 32 • 092 27.5 N 79 32.4 15XVU511088JOO £ 1036 451 457 28 1 59 146 ~ 
4' 33 • 092 29.0 N 79 32.7 I UWU51O.81130A NE SE 1006 3Mi 366 ~1. 2d 159 955. 640 3., 34 W 092 30.0 N 79 33.5 15xw\JSlo088318 [ 	 1J1I 1061 lotH 28 759 118'1 J., 
., 

35 W 092 25.0 N 79 33.6 l~l.US1l78832. E 792 ~41 541 28 7 59 251 3 
4' 36 w"2 30.~ N 79 3••0 l 5X.US1 0088330 NE 12!'>0 213 213 28 7 59 731 3 

37 w 092 29.0 79 35.1 15X.U51 02H834~ NE 762 "10 610 28 7 59 6863., 38 11 092 34.0 "N 19 35.1 15xwusoa548352 E E 1128 213 Zl3 1061 Zli 1 59 1091 4 640 3 
4' 39 w 092 11.0 N 79 300.0 ISXWUS0968836A E 914 U" .018 18 159 101 3., 40 w U92 33.11' N 79 36.2 l5XWU5090811J12 NE 1061 457 4,7 28 759 762 J., 41 11 092 35.0 N 19 36.4 15xwusoe28831~ E E 1219 305 30" 11sa 28 159 1188 • 131 J 
.F 4Z W 092 1'.0 79 37.3 I5xwUS09088390 E Ib2 244 ?,4, 2~ 1S<1 SO) 3., 43 w 092 36.0 " N 79 38•• 15XWUS08088412 1250 162 162 13 8 59 1140 .. 
4' 44 W 892 35.5 N 79 38.6 ISXWUSOIl28S41" NE" ~[ 1312 J~6 19b 1250 13 11 59 1361 4 623., 4S W 092 22.S N 19 .5.1 I ~UUSl Z368SS0 5 	 1372 975 91'; la 1 59 1113 4., 46 W 092 n.s H 19 45.4 ISXWU512388544 ~tf ~7S 040 640 28 1S<1 807 .. 
4' ., w 092 22.0 N 79 44.1 15X.US1268~S3? sw 132 .10 "7" l8 1 59 101 3 
.F w 092 14.0 11 19 43.5 15XwUSl53R8510 Nil NW 131l 701 701 8Z3 <la 1 59 10.7 • 162 3., ••49 W 092 12.5 N 19 43.0 15XWU515588500 Sw Sw ISH b40 640 192 la 7 59 11611 4 716 3 
4' 50 V 092 OhS N 79 SO.!I 15X0I)5188885.8 .. NW 11114 ..88 411Y 1091 28 7 59 1130 • 19; 3 
4' III W 092 22.0 N 19 43,S ISX.U512688418 s. Sw ISH 0 0 162 c8 7 59 1303 4 381 3 

52 w 091 S!SoS N 79 37.9 ISXWUS2158840a $V SW 1250 549 549 ~75 28 7 !le) 1112 162 3."4F 53 w 091 34.!I N 19 35.1 j 5XIIU528888356 S S 1219 101 701 1036 28 1 5'1 11~7 • 868 3 
• F 54 w 091 43.5 .. 19 35.3 15xwuS2!i86~354 s. sw 1128 27. 214 975 28 7 59 1026 4 624 3 
.F 55 W 0'1 411.0 N 19 33.6 15XWUSl!44811324 Sw ••5 18) 1KJ 28 7S<1 56. J., 56 w 091 48.0 " 79 32.0 15X.U524311831? Sw 	 1128 21. 214 28 1 59 696 3., 57 It 091 27,!'. N 79 32.5 15XWUSJ138832" '1W 	 1007 ;48 548 28 7 59 820 ,0 	 ., 58 W 091 44.0 N 19 21.4 15lWUS2598K283 Sw SW 	 11190 91 91 610 28 1 59 1250 4 350 3., ,9 'I 19 30.5 ISXWU520088268 sw sw 	 11159 91 91 732 28 7 59 1121 4 641 3• 091 31.54. 60 It 091 54.5 11 79 29.0 lSXWU5<l23R8253 SE 613 192 792 28 7 59 811 3 
41' 61 It 091 30.5 N 79 29.3 151~U530288250 NIO 945 ,7'1 579 28 7 59 132 3., 62 It 091 25.0 11 19 28.1 I 5XWU53228823~ sw 914 .88 488 2H 7 59 601 2., 6l 11 091 26.0 N 19 Z7.8 15XWU532088220 SE 914 1J2 13l 2H 1 59 8232 
4. 64 W 091 23.0 N 19 28.2 15X"U51308822~ SE 853 762 162 28 7 5'1 807 2 

MIOOLE FiOHO 

100NT NO. LON61TUO[ LATlTUnE U. f .M. 	 ORI'NT EL£VATlO'lS DATE MU" fLEVAT ION 
Ae AA 1'1161'1 L.EX L. TL SNOW ACCU ABlA 

~G 1 ~ 094 13.0 N 19 54.8 IS••U.76088120 € E illS 427 .27 792 U 7 5. 960 • 609 3 
46 2 w 0"4 12.0 11 19 53.3 15XYU476688('9" E S 11.3 244 244 732 22 7 58 931 4 488 3 
46 3 11 094 05.0 .. 79 51.3 ISXYU41a6886~fl s w 1128 122 122 19;! 2? 7 SA 955 .. 457 J 
46 4 w 09. 06.0 N 19 50.1 15XVU418"8863~ w NW 914 2', 244 132 2Z 7 58 823 .. 488 3 
.6 5 w 0'1. 01.0 N 79 .9.4 lSXVU47978ij66\ E 6.0 549 549 22 7 SR 594 4 
46 6 11 093 51.0 N 79 49.9 I!lXYU4S1488f>62 5£ 192 701 701 22 1 145 4S"
4<; 7 w .93 52.ft N 19 50.3 ISXVU4U088633 S 5 1091 240 240 823 22 1 58 960 .. SSb 
..8 8 W 093 33.0 79 49.8 lSXVU4S9388626 .. 1183 n2 11' 792 26 1 59 1287 .. 453 
411' 9 " 093 1'.0 "N 19 52.1 15XVU49S688668 SE 1091 162 762 211 7 59 929 4 
46 10 w 093 10,0 N 19 .8.2 15XVU.966118598 NW NIl 1006 549 549 823 2~ 1 59 91... 136 1 
46 11 w 093 12.5 N 79 48.2 ISXYU.95888594 Nil NW I2So 518 518 519 2~ 1 !l9 91... 5411 3 
46 12 w 093 12.0 N 79 47.5 15XVU4960885&? Nil HII 1280 101 101 ....5 28 1 59 1007 • 823 3 
4G 13 w 093 13.5 N 79 42.3 15XVU49578e51" NW 1128 519 !;1~ 28 1 59 853. 
40 1. W 093 18•• M 79 43•• I'SXYUO~4288596 NIl Nit 1006 !)lft 518 lbl! 2M 1 59 88•• 640 3 
411 11 W 093 40.0 .M 79 41.0 l!lXYU4116888S74 N N 1061 1<2 IU 701 28 1 59 901 4 43. 3 
4G 16 If .93 45., N 79 ....9 1"X~U485388S58 NW NW 1067 213 213 670 28 1 59 8611 4 441 3 
4' 17 If "3 39,S M 19 4••1 l5XVU4S1088545 E '/45 1&2 16? 1b2 28 1 59 85] 4 
4' 18, If 09l )a.5 N 19 •••0 l5xYU.81086S'. E ~45 7!>? 7.~ 162 28 1 59 liS] 4 
4' 19 11 093 37.5 M 19 45.0 15XVU4871>81:!!!ll" E '145 762 762 945 ;>8 1 !Iq as] 1 

20 11 093 27.5 N 19 44.4 15XYU4'i104115..S S lUYl 214 274 762 2U 759 92' • SIR 3 
.8 21 11 093 1&•• N 7' 43.8 15XYU49.31185l'" '" w 12HO 305 305 76l 28 '/ 5'1 1021 • 533 ] 
46 22 11 093 19.0 .. 79 43.3 Ihvu.938118S2• S H2 640 ·~4n 26 7 59 b8& 3 

23 11 093 16.5 N 19 43.3 15XYU49468852" S '101 640 ".0 211 1 5" 610 34.4. 	
• W 

2"24 If 093 10.'1 N 79 43.4 15XVU4~66811526 w w '175 616 610 9.5 1 59 960 4 112 3 
46 25 11 093 09.5 N 19 u •• 15XY1/49611R850ft 15!14 457 451 192 lS 7 59 1113 619 3 
46 26 W 093 10.0 N 19 41.5 ISK~U496888490 w W ISS4 214 27; 106. 2S 1 S9 1309 "4 619 1 
4S 21 W 093 07.S N 19 40.6 ISXVu.916884 h NW NW 10bl 4~7 421 1006 28 159 1036 .. 11ft 3 
46 28 w 093 07.5 N 19 39.8 l5XYU49768846l! W 4$11 .5Y 914 2!) 7 59 100~ • 086 3" 109 7 
46 29 ~ OQ3 07.0 N 19 39.3 l!iXVU4~7688'S0 " N IQ'H 4~7 4S1 Y4" 211 7 54 1021 4 101 3 
411 30 ~ 093 12.0 N 79 39,6 1SXVU4960884SA W N 1524 213 213 610 2" 7 !>9 1097 4 441 3 
46 31 W Ut3 I'~.O 'I 79 39.5 ISXYU49368S4S4 OJ 914 519 519 211 1 59 141 J 
.11 32 w ..93 20.0 .. 1¥ 3~.S j S.VU4932RII4S4 N H8. 5.4 544 l~ 7 S9 114 3 
.6 33 w 093 21,0 .. 19 39.2 15XYU493011844A S 121~ 1067 1061 28 1 S9 1143 l 
4" 3. " 093 24.0 N 79 39.1 15XVU492088••S E 1006 !l10 ~10 2~ 1 59 838 3
41; 35 " <093 19.<; N 7~ 311.6 15XVU4¥3188437 £ 1119 722 122 28 7 59 970 3 
4 .. J/\ W 093 23.0 N 19 31.d 15XVU4913884l? w W 1234 305 335 1001> 2H 1 59 1120 • 6683 

0 
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lCtriFtH;J ..AY 

hlt.NT t4v. rt'hl t..tN~hi "lflTK SUilFOCE ANt A AAR OEPTH VO~UME TYPE 
A~LA t'" TOTAL E<P tOTAL ARLAT!ON 

1 t?4 2•• 3.0 .8 c.HI 2.111 3 2.l0 3 "8 35 .10 3 650112

•• 2 1." !.~ 2.' l.en 3.J2 1 3.0l 3 '10 35 .12 3 650112 
3 1.5 .4 .!lO .q~ 1 0 IS .01 3 650112 

.~ • ],4 3.' J.' 4.05 ••.""05 
J 
3 4.05 J 0 35 .H J 650112... ~ hI hI 1.3 .3 .70 .19 J .70 3 0 15 .01 3 .40112 

•• I." I." 

•• b I.~ .... 1.;' .11 .17 3 .17 J 0 15 .00 3 700112 
7 2." 2.5 2.5 .5 1.110 i.tlt} 3 1,!lO 3 0 20 .04 J 640112 

of 'i.' 2,' 2,6 1."U l.a] 3 I,H3 3 0 20 .04 3 640112

•• " ¥ 'C.l) 2.5 2.b .'.<; 1.*'0 1.16 J 1.76 J 0 20 .0' l 6.0112 
10 2,,") 2•• .." 1.RQ 1.<10 J 1.90 3 0 20 .0' 3 640112..•• ." 2."." .Iq .lq 3II .!> .19 3 0 15 .00 3 790112 

.f 12 '.A .9 11.56 11.56 3 8.46 J 87 125 I.U 3 522112"~ '.~
OF 13 1.3 1.3 I.J .41 .41 J .'1 3 0 IS .01 3 650112 
of 14 11.3 11>3 14.6 2.3· 44.30 ••••2 3 22.00 1 110 200 8.811 3 .1011<1 
4F I. 2.! 2.0 2.1 .01 .01 3 .01 3 0 IS .00 3 650112 
4t 16 .9 .9 1.62 1.62 3 1.62 3 0 ZO .03 3 700112 
4t 

."
17 3.1 3.1 3.1 .~ 3.10 3.16 1 3.16 3 0 IZ5 .40 3 435112 ..~ 18 ".0 .... 7." 1.1 15.~O 1';.60 3 iO.SO 3 85 200 h12 3 '32112 

.t 19 3.' 3.' 3.' .07 .07 3 .07 3 0 15 .00 3 750112 
Of 20 .~ .Q .9 .33 .33 3 .33 3 0 IS .00 3 750112.. 21 .09 .09 3 .09 3 0 15 .00 3 750112.' .' .'.f 22 I.H 1.~ 1.S .70 ,70 3 .70 3 0 15 .01 3 750112 
4f 2l 2.0 2.() 2.0 t.ln 1010 J 1.70 3 0 20 .0. 3 750112 
Of 2. .~ .~ .~ .09 .09 3 .09 3 0 15 .00 3 750112 
4f 25 .M .R .8 .31 .31 3 .31 J 0 IS .00 3 653112 
4F' 2~ .b .~ .6 .31 .JI 3 .31 3 0 15 .00 3 653112.. ~1 .. .4 .18 .18 3 .18 3 0 15 .00 3 653112 ..~ 2_ 2." 2.#0 •• 3 .8 7.4~ 7.46 3 •• 64 3 64 So .37 3 642112 
4f 2_ 1•• I.' I." .90 .90 l .80 3 89 IS ,01 3 6'5112 
ot 30 1.1 1.1 1.1 ,31 .n 3 .31 3 0 IS ,00 3 150112 
4f 31 .~ .., .5 .11 .11 J .H 3 0 15 .00 3 150112 
of 32 \." 1.6 1.<> .s· .06 .06 l .06 3 0 IS .00 3 640112 
.t 33 2.J 2.3 3.0 .~ I.AI 1.81 3 1.30 3 86 20 .04 3 640112 

3' 1.3 1.3 1.3 .5 .70 .70 3 .70 3 0 .01 3 6'10112 
4F JS .~ .H .22 .22 3 .22 3 0 15 .00 3 750112.. ."of 36 ••6 ~ 4.0 .R 2.80 l.SO 3 2.80 3 0 15 .04 3 642112 
.f 37 ... ... .08 .08 3 .08 3 0 15 .00 3 650112." •• JI! 5 ... 5 •• 5." .8 10.60 10.60 3 7.80 3 117 50 .53 3 642112 
.f 39 .1? .12 3 .12 J 0 15 .00 3 650112." .' .'4f 40 .~ .8 .8 .23 .23 3 .23 3 0 15 .00 3 650112...• f 41 ".3 4 ... .5 3.80 3.85 3 3.43 3 90 35 .13 3 640412 
'f '2 2.' 2.1 2.' 1.10 1.10 3 1.10 3 0 20 .02 .3 640112.. .'• t 43 .0• .04 • 100 15 .00 3 653112."4f ... 2:" 2.'1 3.0 ·.3 2.00 2.00 3 1:"0 3 88 20 .04 3 640112 
4f '5 .s .5 .17 .11 3 100 15 .00 3 650112 
.f .0 .b .23 .23 3 100 15 .00 3 TUll2 
'f 41 3.H 3.~ 3.8." .12 .12 3 .12 3 0 IS .00 3 nUll 
.f 46 .5 .6 2.0 1.00 1.003 .20 3 SO 15 .02 3 6'0112 
.t .~ 1>3 ).) 2.l 3.'iO 3.50 3 .80 J 56 35 .12 3 "'0112 
4f" '0 101 1'1 2.) 3.20 3.2{) 3 .9 3 "5 25 .011 3 300112 
of SI 17.~ 37.5 !)~S. 7 4.:\· 757.00 776.80 J <152.00 3 65 500 388~0 3 41.112 
4f 52 1," 1.' 1.0 2.111 2.10 0.40 3 48 15 .07 3 653112 
4f 5J 2." 2.4 3.2 .' 2.Sf} 2.80 ) 1.70 3 8. 3'1 .10 3 653112 
.. F ~. ~ •.j '.3 7.ol ~.11~ 9,~5 J 5.65J 83 50 .u :1 640112 
.f ••• ••9 ••• ,8 3.30 3,]0 3 3.30 3 0 )5 ·12 l 64GIl2C ,. l.,.of 2,4- 2.4 5.15 5.15 3 5.15 3 0 SO .1!6 l 750112,,,••4F 1." I.~ 1.6 1. tn 1.10 3 1.10 3 0 J!j .02 3 650112 
~r ~a In.J 16.) IT.1 2:" 119.8. 124.90 3 39.08 3 69 2S0 43.71 3 520112 
4f 59 11.2 )0.0 19.2 2.1 S••60 5~.10 3 17.50 3 69 200 11.62 3 530114 
.f M .5 .~ .Oq .09 3 .09 3 0 15 .00 3 100112 
of 01 ).3 1.3 1.3 .10 .10 3 .70 3 0 15 .01 3 700112 
4f D~ 2.1 2.1 2.1 ,40 .40 2 ,40 l 0 15 .01 3 4301H! 
of DJ .~ .6 .f> ·.. .17 .11 2 .17 2 0 15 .00 3 170112 
of b4 loo loO 1.0 .24 2 .2' 2 0 IS .00 3 170112.2. 

NlullU~ flOHO 

Int:Nl NU. filIAL LENij,fH "'IUTH SURFACE AREA AAR DEPTH VO~UME TYPE 
AaLA HI' TOTAL UP TOTAL A8LoTlON ... I I." 2.' 2 •• 4.15 '.15 3 1.83 3 88 50 .20 3 430112... <! ••6 1.5 7.!> 25.20 25.20 3 15.60 3 ao 200 5.05 3 430112 

46 3 7.0 9.0 'J,O ?1.9S 21.95 3 11.35 J 81 200 4,40 3 532112 
5.3 5.3 105 1.77 7.11 3 4.34 3 82 125 .96 3 435112." • 2·'.... b .. .. .. .01 .01 3 .01 3 0 15 .00 3 190112

." .b .6 .6 .22 .22 3 .2" 3 0 15 .00 3 653112... "7 2." c." 4.' · .8 4.1. _.14 3 1."2 3 11 35 3 64041Z... 8 ~I." 41·2 .1.3 ..} 528.0n 529.22 3 131022 3 60 500 264:l,i 3 510114 

.b ~ ." .'\ .s .\" .19 3 .19 3 0 IS .00 1 700Il <I 
0" 10 1.1 106 1.6 .52 .52 3 .30 3 83 15 .00 3 640HZ 
'b 11 2 •.j 2 •• 2." 2,44 2 .... ) 1.63 3 74 3S .09 ) 645112 
46 12 l.a I.g .50 .50 J .40 3 88 IS .01 l 655112 
4'; 13 .- "0 0.0 5.14 5.14 3 100 50 .1/8 3 640112 
'6 14 1.- 2.6 2.6 2.l4 2.56 3 1:63 3 9 35 .09 3 645112 
4G I~ 2.1 4 •• '.0 .~ 2.&4 2.fl4 3 1.01 ) 15 35 .09 J 645112 
ob 16 1.~ 3.3 3.3 1.3 3.5(, ).56 3 1.83 3 81 JS .12 3 653112 
ob 11 .0 .4 .01 .01 ) .01 ) 0 IS .00 3 653112.'46 I. 3.a 3.~ 3.11 .11 .17 3 .11; 0 15 .00 3 653112.."0; I~ .4 .0" .06 3 100 15 .00 3 653112... 20 ..0 1.5 7.;' 1.9 ?4.0n 2".00 3 9,50 3 75 200 4.80 3 430112 
Ob 21 1.0 1.0 ~4.53 24.53 3 3.63 l 31 200 ••90 3 420112 

· ".6 
ob Z2 .~ .~ .y .38 .38 3 .38 3 0 IS .00 3 710112 
4b 23 1.0 100 1.0 .33 .33 3 ,33 3 0 15 .00 3 170112 
Ob 2" 1.0 I.~ I.g .91 .91 3 .51 3 82 I~ .01 3 653112 
4b 25 3.J 1.5 1.5 I.'· 13.21 13.21 3 '.85 3 72 125 1.65 3 n51l2 
.6 20 1.3 10.3 10.l 1.5 35.20 3!t.lO 3 14.. 90 3 77 2UO 7.10 3 43'1112 

i!.1 ~.~ 2.6 .5 .40 .40 3 .40 3 0 15 .00 3 645U2'" 2. 
2.j 

3.'1 .3 .30 .30 3 0 15 .00 645112Ob 1.5 3.5 .)0 3 3... 2'1 2.' 3.1 3.1 .5 1.50 1.14 3 1.10 3 8. 15 .03 3 645112," JO ••s 12.5 12.!) 2 •• 19.,.5 19.45 3 7.25 3 13 125 2.43 3 535112 
31 • '1 .'1 .16 .16 1 .16 3 0 IS .00 3 650112 

"co 32 .'1 .'1 .9 .1~ .16 3 .16 3 0 15 .00 3 650112 
4G 33 1.1 1.1 1.1 · .4 .50 .50 3 .50 3 0 IS .01 3 710112 
46 34 .6 .~ .05 ,os 3 .05 3 0 15 .00 3 710112 
.6 3S 1.1." 101 1.1 .60 .60 3 .60 3 0 15 .01 3 770112
.1> 36 3 .... 3.6 •• 3 .8 6.2q 6.&3 ) _.25 3 86 125 .79 3 422112 

4" ." 

0 
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LI f'lH.tt! 


l"fl",. '''U. lUN(~ 1 flJuF LAT t lOOt. u. f .M. ORIENT ELlVUIONS DATE MEAl\! ELEVATtON 

AC AS HI"" L.EX L.ft SNOW Acev ABLA 

OM I ~ Qt.;. 11.u N OH u~., 15~.T".Ma~ll NE liS) 192 792 22 01 SS 823 3 
4H l 'Oj {l"'4 JIo~ ~ ..~ 05.1 1'>x-rHOb88912 sw IIn 792 792 2l 07 SA 623 3 
4H 1 III 0""4 32.5 I'l 8H Oh.l 15hHIO?8H93~ NW 823 132 132 22 07 sa 177 3 .... III (1"14 Z9.n ~~ 07.0 IS'.h7l4S894k sw 7'12 132 732 22 01 5~ 162 3... ~ -' ",44 t'fIo., '" ~~ Ol.~ I"'..", 122~1I95. M a53 .ST 451 22 01 5. 6553 

0 	 • ... ~ • ""4 	 '" N SS3 792 07 SA 32d.~ ~H 01., 15'.H716B895~ E 192 22 823 
4" 1 0;;'4 lU.~ 8~ 01.0 ISlor. 7) 28696<1 NW 192 457 451 22 01 58 625 3" 
• 11 .. " • .... ttt:.n N 6~ .1.7 15••T41209896? E 192 610 610 22 01 5'1 701 3 
0.. .. •.".~Q.O N d • 01.5 I <;Xol4146"1I956 w 853 152 152 22 07 5R 503 3 
4.. I. u~. ,2.1 N g8 06.5 i'i•• r,73M8Hl s. 853 518 518 22 01 58 686 3 
4'; 11 •.. 094 I1.H N HA 06., I S ••T4150111193R N 192 .57 451 22 07 58 625 3 
41i 12 ., Qti4 Il.R N ~A 06.4 15••14164889]1> N 162 701 101 2Z 01 58 732 3 
4" U • 04. 15.0 N a. Ob.ti 15'.hI60S8924 Sw 945 396 39 & 22 81 58 670 3.>1 I" • 094 I~.'i N S8 D~.3 15••T414586916 NE 792 1112 762 22 01 58 777 3 

IS 11 V'l4 20.0; ~ I.IA 05.2 I !o."r.740.8913 SII 162 61 61 2Z 01 58 41\ l 
4" 16 .. oQo 10.0 N 8" 0,6.6 1".. r .. 176111.193" NW 914 .S1 .51 22 07 58 686 3 
4" 17 1I~4 10.0 05.3 l"xw141768891 ~ E 732 640 6.0 22. 07 58 686 3
." 

" liP... 18 " " 0'" Db.3 N !.\R 05.1 15••141868892. E 762 132 732 22 III 58 141 3 
4.. I~ W 09. u7." N a. 06 .1 1.,..1478688935 N 762 457 .57 22 III 58 610 3 .... ?oo ·0"• 05.5 N t;. Q6.2 I'>XWT479OIl8932 E 702 701 701 22 07 58 732 3 
0" 21 • t,l1.f" 0••5 " ... Ob.6 Isx_r.. 7928l194? SE 975 .. 57 451 22 ~1 58 716 3 .... Z2 o~o 05.(' N liP 06-.0 15,or479098921 SE 823 792 792 22 01 5" 808 3•.H U W u90 01.0 	 i'I tie 07.1 15X.us0488941 Sw 915 5.9 549 22 01 58 1623 _ OQ3... 24 5$.0 to ilK u7.' lSxwT4815989S6 SE 915 823 823 12 07 58 899 3 .... e!; .. 093 51• ., H 8~ 08.0 15xoH8188896. NE 823 792 792 2Z 01 58 808 3 
4.. 2" W UY4 09 .2 N 118 07.' ISXWT471881197~ SE 1036 192 1'12 2Z 07 58 914 3 
4,; 21 ., oq. oa.", N 118 011 .2 15xwH18298910 W 1036 305 305 22 07 Se 670 3.H 2~ w 093 59.5 NU 06.5 15xwH7!0889'17 N 1036 214 214 22 III SA 625 3 .... 2 9 .. UQ4 04.5 N 118 09-.0 15X"T.. 79488911. N 823 579 579 22 07 58 701 3 
4Ii 30 • 094 0••8 N 118 1'1.5 ISXVv .. 797s91Z6 N 975 549 5 ..9 28 01 59 762 3 .... 31 W 094 06.0 ~ 88 18." ISlIVV4193891511 NW 975 213 213 2i 01 59 59. 3 

2"... 31 • g.44 04.0 N 88 17.2 15XYV479889135 lOll 91 .. 24• 28 07 59 579 3 
4H 33 W O~. 01.0 N 6A 16•• ISXVV4808119121 SW 1006 183 183 28 07 59 594 3 .... 34 W 1193 54, n N 8. 16.5 I'.;XYV."30119120 W 975 579 579 28 01 59 777 3... 35 w 093 !OO.S N etA 16 .3 I'>XVV4ho89116 N 762 670 610 28 07 59 7163... 36 .. 093 54.2 N Ha 15.0 I !iXYV"8308909~ W 1250 122 lit2 792 211 01 59 1021 4 457 3 
4" 31 .. 093 4••5 H 88 13.3 ISX~V,,860"9064 5 192 549 549 28 01 59 670 3 
4H 311 	 H 88 12.7 lSXVy492589032 5W 1219 162 11>2 762 28 07 59 991 4 
4.. 3'1 W 09) 20.0 .. ISS 12.S 15XYY493689Q4S sw 1280 732 132 28 01 59 1006 .... 40 " 093 17.0 N 88 U.5 15XVV494689Q46 Sw 1311 884 884 884 211 01 59 1097 • 

• 893 22.'S 

41 .. 118 11.8 15XYH96089032 !Ill 1219 670 670 670 2807 59 h5 ..• 093 12.0 
w 093 33.0 ,,88 11.4 15XYV489489022 sw 5 an 122 122 823 5 1.859 IIlZ 4 412 3 

4H .3 " 0~3 1Z.0 N 88 10.0 15XVV096289000 NW Nil 1097 579 5T9 823 05 18 59 960 .. 701 3 
0.. 44 • 093 09.0 N88 10.2 15XVV49128902? S 13"1 1219 1219 05 18 59 1280 

.." 	42." 
"... .!> W 093 19.0 N 88 08.6 15XVU493S88973 NW NW 1585 213 213 732 05 18 59 1158 4 .72 3... 46 W 093 06.0 N88 08.5 15~VU498088910 sw SW 1..02 518 51S 97S 05 18 59 1189 " H13 

.H 41 W 092 56.0 N 88 otJ.5 ISXWU5012889n 11 W 1280 762 762 1036 1158 .. 399 3" 18 S9 
4" .11 11 092 S3.Q 	 N 88 08.1 151(1111502288965 N 1539 762 762 762 !I 18 59 1150 " 4H 49 It 092 S9.7 	 N 118 07.7 1!11(WU5000889S6 NW SW 152. 519· 519 1067 OS 18 59 82331295 " ..H 50 lit 092 58.5 	 N88 07.2 15XWU500588956 5 1.63 1128 1128 05 18 59 1295 " 
..It 51 11 Q9i! 56.0 	 N 8e 07.3 15XW1I4>5148890.. S 1585 1280 1280 5 18 59 1432 .. 

" 8852 W 0'13 06.0 05.3 15l1VU498288912 NE 1402 162 762 762 05 18 59 1082 4 
41i 53 11 093 08.0 N "8 06.0 IS~VU49758894!2 N 1280 732 732 132 os 18 59 1006.."4H S4 093 11.0 N ~8 06.3 15XYU.96588927 N 1250 610 610 610 OS 18 59 9U. 
4" 55 " w 0"3 14.5 N 88 07.0 15XVU..954889..n N N 1312 549 549 701 05 18 59 1036 • 640 3 
4H 56 lit 093 17.1l N 8~ 01.4 15X VU4Y568894h N N 1250 457 451 640 05 18 59 9.54 549 3 .... 51 .. 09] 14.~ '" 88 07.3 15Xvu.938RS9S1 N N 1~50 457 451 640 05 18 59 9454 !;49 3 

'H 

0 ,I 59.H sa .. 093 2Z.'1 N "8 01.8 15XV\l49288a95R NNE 1250 396 396 610 05 930 4 503 3... 511 • 093 25.0 .. Ill! 01.5 15XVU4Y20A8950 NM 1250 488 488 549 05 I' 59 .99 .. 518 3 
"4H 	 M .. 093 26.0 d~ 01.1 15~VU49168894~ N N 10'17 610 610 945 os 18 59 1021 4 717 3 

61 W 093 18•• 01.3 15X_U.91088948 N 823 792 792 05 18 59 808 3" H8.... 62 III 093 Z'*.Q N HA 01.3 151VU....0688950 N 792 732 732 05 18 59 762 3 
OH 03 w OQ) 43.0 .. HI! 09 .0 15XYU4S6389982 NW NW 1312 122 122 823 211 01 59 1091 4 472 3 
4" 6. W ( 9 ) 3"_0 N H8 05.0 I 5XVU488088920 N If 10117 .S7 457 823 28 07 59 96... 6.0 3... f,!> .. 093 31.n N 1111 0••9 IS.VU4880A8904 NIl 9 .. 5 811• 884 28 07 59 9]4 3... 66 .. 09J 31.6 " lie 04 .1 15.VV4S82A890Q NW 1061 823 823 28 07 59 9451... ,,1 lit u93 )0.0 .. 6e U4.~ 151.U..8908991, S 1219 1128 1128 28 07 59 ll18 3 
4" 68 .. 0"3 3H·O ~ 8a u·.l 15X\lu.el~8899~ NW 792 101 701 28 01 !l9 1473 
4H 69 W UQ3 J3.0 N eR 03.9 lS~VII4893888a? w It 1312 732 732 1128 28 07 59 1250 • 930 3 
4H lU W 093 Z~.5 N OR 03.5 15XVU490SA8876 It It 1432 701 101 1280 28 07 59 1356 4 991 3 
OH 11 W Q93 26.0 If 88 02.5 15XUV095611885R SW s. 14*>3 610 610 1097 28 01 59 1280 4 853 3... 7Z Ill! 093 23.0 N !l8 02.0 15'VU~92488841! SW sw 1402 488 488 1036 28 01 59 1219 4 762 3 
0.. 13 .. 093 33.5 N 7~ 59.9 lSXVU489288812 sw W 1524 214 274 192 28 07 59 1178 4 533 3 
4" 14 w 093 J!>.n N 19 51S.8 15X VU.86 788192 N N 1006 .21 421 823 .28 07 59 914 4 625 3... lS It 093 28.5 N 79 59.1 lSXYU490888198 N It 91. 549 549 792 28 07 59 869 .. 670 3... 7h " 093 3t.~ .. 19 59.0 15XVU..89898196 N W 1372 244 244 132 28 07 59 1052 4 488 3 .... 71 • 093 31.~ ~ 19 58•• 15~VU"88788186 N 1036 945 945 28 07 59 991 3 
4 .. 18 W 0'13 39•• N 79 sa.5 15XVU487488186 N 1091 601 601 28 01 59 853 3 .... 79 " OQ3 la.n N 1Q 58.3 15XVV4S111881e. 5 1091 1036 1036 28 07 59 1067 3
4.. hO " U93 4l.0 N 19 58.2 15xvu.e4.~8784 N 9 .. 5 732 732 28 07 59 838 3 
.~ bl • oqJ .'.0 .. 19 ".5 15XVU48S8R8770 Sw NW 14Q! 396 )96 1097 28 07 59 12504 1.1 3 
4" .2 If 093 51.0 N 79 51.8 15XUV.63688716 N N 1097 122 122 701 28 nT 59 899. 411 3 
"H 83 It 093 55.' t.I 19 ~5 8 15XVU4"308d74. £ 1067 853 853 853 22 07 58 960. 
4H 94 W 09. 01.0 H 79 57:8 15IVU"ij038a171 N E 1128 274 27. 914 22 07 58 59.. 31021 " 
OH 85 W 0"4 0.2.0 1~ S9.0 l'UYU4eOO88198 N 152 91 91 22 07 58 1223 
411 86 If Oct4 u•• o " .. 19 59.0 15XVU419288798 N 152 61 61 22 07 58 107 3 
oH 81 W 09. 06." N 19 Sd.S 1 '.iXVU478 7."181 N 762 .S7 451 22 07 58 610 3... 88 If G94 04.5 .. 19 SIS.I 15XYU419D811182 N lo'n 732 132 22 07 58 91. 3 
4" fl9 w 1,19. 1~"5 N 79 =0.2 ISXVU415'88144 NW NW 11211 ..27 427 823 22 .1 58 975 .. 625 3 
4H 90 W u-... 14.1 t.I 19 56.9 ISlVU416QB876n W W 975 101 701 823 22 01 58 899 .. 762 3 

"I w 094 09.0 N 19 57.2 15~vu.n188764 "W NW 1158 ISO 150 792 22 n7 58 915 .. '02 3'Ii
4" "2 " 09. H.!> 	 N 19 Si.O IS~VV'1488818' N 610 183 183 22 01 58 3963 
4H 93 .. U94 2S.0 N 19 56.8 15XVU412 .. 88194 N 305 0 0 22 01 58 152 3." 9 • .. 1,19. 27.0 N 79 5".0 15xuV471188797 N 152 0 0 22 07 58 163 
.H 9~ • 094 0'5.'\ .. 19 59.7 15X VU418811881 0 S 183 0 0 22 01 58 183 3
4H 9" • OQ3 '1-0 ~ 88 00.2 15XVU4832R881" S S 1402 12l 122 162 22,01 58 10824 442 3 
4H 97 It U</3 42.n l'4 tl8 01.5 I SXV\l48628884~ 5 1280 914 914 914 22 01 S8 1091 4 
4H 98 • 093 55.5 N SA 01.0 l'IiXVV.S2088833 Sw NW 1372 132 732 991 22 67 58 1143 4 816 3 
4" ~9 093 39." : :: :i:: 15XVU4812888Sn NE NE 13"1 610 610 1219 28 07 59 1280 4 914 3 .... IOU 094 O~,. n 15XVU.78688846 5 1128 1091 1097 22 07 58 1112 3 .... 101 • 0"4 0••• N 88 01.7 1~.VU4192R8a.6 E 975 162 762 22 n7 58 8533." 102 11 0-', i)K.O .. 8. 01.' I.,xvu" 77888848 W 1.036 701 101 22 .1 58 853 3 
4" 103 w OQ4 O~.O " "8 02.5 1,XVU418888862 W 914 519 579 22 07 511 147 3 
4.. IUO • 094 0••• N tit!: oa.l 15X.U.17.....8864 N 945 U8 4811 22 G1 58 1163.... I.~ • 0'1" 08.0 N 88 02.8 15XVU.78088865 M 945 ."2 4"2 22 01 S~ 693 1 .... 10h 11 0'13 s...~ " 811 02.0 15x.U48\6R8852 N 9.5 7*>2 162 22 07 58 853 3
4,. 107 • O'IJ 58•• N 118 03.0 15XVU481288870 "" Nil U'1 101 107 853 22 07 58 1097 4 480 3 
4~ 10~ It UQ] 40.§ f'4 tUJ 02.6 15.VU48688886? NE 1091 732 132 1061 28 01 59 1082 'I 399 3 
4" 109 w 0"3 41.'1 N 88 03.5 15XVU.86588818 E N 1219 579 519 1006 28 07 59 1112 4 192 3 

0 
4H 110 • Qv] ft';'5 N 88 0•• 0 l!lxVU4115388887 NE NE 1061 579 579 1006 28 01 59 1037 4 192 3... 111 vt 0'1. oa.1} H ..Ft 04.l 15XYU48Q6Hti893 NW 762 451 .57 28 01 59 610 3
4 .. 112 'ill v9] 4d.n N tf8 04.5 15XUV..84681189ij SE 1280 1219 1219 28 01 59 1250 3 
"H 113 w t)Q3 \tfhQ N ti8 05.1 IS.VU.810889In Nil 1204 c74 274 28 01 59 740 3. 
4" 114 w V'H 46.~ N 8~ 05.1 15XVU4R50RSRI0 E 1128 1061 1067 as 07 59 1097 3." liS • UQ3 SI.O .. ti~ 06.1 .1 ~~VU48368!l92!l N 1280 457 457 21S 37 59 869 3.... 11" • O~3 4ft .. O N tie 06.3 1S. VU48478893? Nil 914 290 290 28 111 59 60it 3 
4" tl7 w U9J ,6.0 N a8 1 .... 1 IS'VU.H2289042 NE 945 70t 101 28 07 59 ell 3 

http:15X.U.17
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Ll ~ ilHD 

!il~~ r 1110. hJhL LH.blt1 wlOTn ~U"fACE AHt:A. Mk nf.... r... VOLUME TYPE 
AtiLA tOP f"H~ f.XP HlTAL 4flLI!. nUN 

I .s .~ ) ...0 1.40 3 1.40 3 20 .00 3 700112."'" 4"'. 2 .... .'i .~ 1.40 1.".0 3 1.<0 3 0 eO .00 3 7OG112.., 3 I.~ I •• I." Z.02 2.02 3 ~.O2 3 0 25 .00 3 370112.. .~ .S .la .20 3 .ZO l 0 15 .00 J 3901120" 
;;" 2.\ 2.1 2.1 1031 loll 3 1.31 3 0 25 .00 1 390112"" 6 ... .~ .30 .30 3 .30 J 11 15 .00 3 390112."

Oh .50 3 3 15 3 
4" .h .6 .b .3 .30 .30 3 .30 3 0 15 .00 3 390112 
OH ," "... l.A 2... 3.33 3.J3 3 3.33 3 0 35 .11 1 650112 

"0 

"" 1 1.1 1.1 1.1 .50 .!l0 0 .00 390112 

Ui 10 l.~ I.!> 1.5 .60 J .60 3 0 15 .00 3 390112 
OM 11 c.o 2.11 2.0 1.31 1.31 3 1.31 3 0 20 .00 3 6501 tz 

)< ," .4 1.2'5 1.25 3 1,25 3 0 20 .00 3 650H2'"Oh 13 J.l 3.1 3.1.' 1.'\ 1.41 3 1.'\ 3 0 20 .00 3 653112 ,,,l' 'k .~ .13 .13 J .13 3 0 15 .00 3 700112 
"H 15 1.1 101 1.1 2..1~ c.IS 3 2.18 3 0 35 .00 3 700112 

11> 2.11 2.0 2.0 1.31 1.11 3 1.31 3 0 20· .00 3 650112"" 11 1.3 hJ 1.3 4.99 ••99 J 4.99 0 35 .17 3 603112 

." 
~H 3
"... Iq 

.10le 1.0 1.0 I.Q 2.96 2.96 3 2.96 3 0 35 3 603112 
4" I •• 1.4 I •• .50 .~o 3 .50 3 0 15 .00 3 150112 
'>H 2. ." •• ." 1.5~ 1.56 3 1.56 3 0 20 .00 3 100112 
4H 21 I • ., 1.5 I.S .91 .91 3 .91 3 0 50 .00 3 430112 
OH 12 .3 .3 .3 .62 .62 3 .62 3 0 15 .00 3 700112 ..~ U 10" 1.6 1.~ 2.32 2.32 3 2.32 3 0 '>0 .Il 3 430112
" i • 1.1 101 1.1 .20 .20 3 .20 3 0 11> .00 3 6531'12. 

OH l!i .~ .9 .~ .20 .20 J .20 3 0 15 .00 3 653112 .... 2" .9 .9 .91 .91 3 .91 3 0 "'0 .00 3 430112."
4" cl l.~ 3." •• 33 4.33 3 4.33 3 0 SO .21 3 430112 
..H 26, 2 •• ~ • .M 2.8 3.33 3.33 3 3.33 J 0 .0 .16 3 430112 

3.­
.... <9 .6 .6 .6 ,30 .30 3 ,30 3 0 IS .00 J 65011Z 
"H 30 1.7 1.1 1.1 3.43 .3.43 ) 3.43 3 0 50 .11 3 430112 
4 .. 31 4." 4.6 ".b 6.5<; 6.55 3 0.55 :3 0 IZ5 .81 3 422412 
4.. 32 3 • .1 3.2 3.2 2.'12 2.n 3 2.92 3 0 50 .14 3 430112 
4" 3J 6.9 6.9 6,9 10.79 10.79 3 10.79 .'j 0 125 1.35 3 532112 
'tH 34 2.3 2.3 2.3 2.02 2.02 3 2.02 3 0 '10 .10 3 430112 
4H 35 03 .3 .3 .7R .78 J .78 3 0 15 .00 3 390112 
4H J. H.~ a.s 8.S 54.03 5 .... 03 3 10.15 J 80 cOO 10.08 3 512112 
4" 31 .~ .5 .';j . .19 .19 3 .19 3 0 15 .00 3 100112 
4" Jti 2.2 2.2 .3 loll J.ll 3 0 IS .00 3 653112 
4" 39 1.6 1.6 1.& 1.11 1.11 3 1.11 0 20 .00 3 653112 
4H 40 ).) 1.3 .81 .Sl J 100 15 .00 J 653112 
OH '1 3d 3.3 3.3 1.61 1.61 3 0 so .08 3 435112 
OH 4. 10.1 Uht; 16.6 93.1. 93.14 J 19:35 3 79 200 18.70 3 532112 

43 2.5 2.5 2.5 .91 .91 3 .30 3 67 15 .00 3 650112." 44 . 1.40 

Cl 

"H h3 103 1,'0 3 100 20 .00 3 653112 
'H .. 5 9.3 24.3 2'h3 166.54 166.54 3 15.62 3 9 256 '0.1S J 522112 
OH 46 6.3 6.1 12.1 31.55 31.55 3 7.16 3 78 200 6.30 3 425112 
"H H .8 1.5 1.5 .90 .90 3 .50 3 45 50 .00 1 435112 
4H 4H 2.5 2.5 1.92 l.lIZ 3 87 50 .00 3 435112 
OH 49 106 3.6 3.6 3.63 3.63 3 1::31 64 50 .18 3 435112 
OH 50 104 1.4 .50 .50 3 100 15 .00 3 653112 
OH SI 1.4 1.4 .30 .30 3 100 IS .00 3 653112
.H 52 2.8 2.8 1.41 1.41 3 100 SO .07 3 435512 
4H 53 2.5 2.5 1081 1.81 3 100 SO .00 3 .35512 
'H 5. 2.6 2.6 2.22 ?Z2 3 100 50 .H 3 ~35512 
'H SS .y 2.5 2.5 I.MI 1.&1 3 .60 3 67 50 .09 3 435512 
4H 56 .d 2.1 2.1 1.10 1.10 3 .40 3 6S so .00 1 435512 
OH 57 .8 2.8 2.8 1.91 1,91 3 .50 3 74 ~o .09 3 435512 
'H 58 loO 209 2.9 ).80 1.110 3 .70 3 61 50 .09 3 U551l 
4H 59 .9 2.3 Z.3 1.41 1.41 3 .50 3 65 50 .07 3 435512 
4H 60 • 5 1•• I •• ./00 .66 3 .40 3 85 15 .00 3 6501U 
4H 61 .:> .5 .5 .20 .20 3 ,lO 3 0 IS .00 3 770117.. ..4H 62 .20 .20 3 .lO 3 00 IS .00 1 770112.'40; 63 10.6 15.6 15.& 40.42 40,"2 3 18.04 3 76 zoo 8.90 3 532112 
4;; €I. 2.0 4.3 4.3 b.85 b.85 3 4.03 3 83 125 .86 1 432112 
4", 65 .3 .3 .3 .62 .62 3 .62 3 0 IS .00 3 700112 
4H 66 .4 .62 .62 3 .&2 3 0 15 .00 3 700112 
4H 1>1 .4 .'.. .'.4 .9. .94 3 .94 3 0 15 .00 3 70011Z

".. 68 .8 .8 .8 2.65 2.65 3 2.65 3 0 35 .09 3 770112 
4H 1>9 2.1 3.1 3.1 2.26 2.26 3 1.7J 3 87 50 .11 3 430112 
'1< 70 2.1 2.8 Z.8 2.32 2.32 3 1.41 3 84 50 .22 1 430HZ 
4H 7! 1.8 2.6 2.6 1.40 1.40 3 .. 70 3 80 50 .01 3 435112 
4H 72 3.9 6.3 6.3 9.21 9.27 3 5.14 3 82 125 1.15 3 432112 
4H 73 7.3 IS.3 15.3 78.12 78.12 • 17.44 3 55 200 15.60 3 510112 
40; 74 2.1 2.5 2.5 l.lt) 1.10 3 .70 3 84 20 .00 3 63511Z 
OH 75 1.6 2.8 2,8 hOO 1.00 3 .70 3 30 SO .05 3 435112 
4H 76 2.5 5.3 5.3 4.23 4.23 3 1.21 3 71 125 .)6 3 435112 
4H 71 .3 .3 .3 .zo .20 3 .20 0 IS .00 3 6110112 
4H 76 1.3 1.3 1.3 .50 .50 3 .50 0 IS .00 ) 650112 
4H 79 .3 .3 .3 .20 .20 3 .20 3 0 15 .06 3 650112 
4 .. ~u .... .6 .6 1.09 1.09 3 ),09 3 0 20 .00 ) 650112 
OH 61 3.0 ",5 4.5 6.65 6.65 3 3.63 3 45 125 .83 3 420112 
4H 8i! 5.6 s.) 8 •• 40.82 40.Si! 3 15.02 3 69 200 8.20 J 412llZ 
OH 83 .6 .6 .50 .50 3 \00 15 .00 J 655112 
<H a. 3.0 3.3 3.3 3.23 3.23 3 1.21 3 63 SO .16 3 430112 
OH tlS .3 .3 .3 I.S~ 1.56 3 1.56 1 0 20 .00 3 900120 
OH a6 .6 .6 .b 2.03 2.03 3 2.03 3 6 20 .00 3 900UO... 87 .3 .3 .3 1.4. 1,'0 J 1._0 3 0 20 .00 3 770112 
4H ..8 .9 .9 .9 .M .60 3 .60 3 0 IS .00 3 650112 
4H "9 2.5 '.5 4.5 •• 3. 4.3<\ :3 1.92 3 56 125 .54 3 432n2... "0 .6 \02 1.2 1.71 )'71 3 1.01 3 86 20 .00 3 653112 
OH 91 5 •• 8 •• B.' 10.28 10.28 3 1.11 3 99 200 2.26 3 522414 
4H 92 .9 .9 2.03 2.03 3 2.03 3 0 35 .07 3 100112."4H 93 .5 .S .5 2.34 2.34 3 2.34 3 0 20 .00 3 900120 
4H 9. .8 .8 .8 2.18 2.18 3 2.18 3 0 20 .00 3 900120 
4H 95 2.1 2.1 2.1 . .40 .'0 3 .40 3 0 20 .01 3 900120 
4H 9~ l.& 5.0 5.0 1.40 3.40 3 Z.80 3 18 50 .17 3 430112.'
~H 97 .8 .8 2.18 2.18 3 100 35 .08 3 7001123:.3.H 98 2.$ 3•• 3•• 4.94 •• 94 3 3 30 125 .61 3 430112 
4H 99 1.6 2.1 2.1 2.01 2.01 3 1.1>1 3 20 20 .04 3 6S0412 
4H 100 .5 .5 .5 .30 .30 3 .30 3 0 15 .00 3 653112... 101 \.5 1.5 1.5 .36 .30 3 .lO 3 0 15 .00 3 653112..)4H 102 •• 3 2.3 2.82 2.82 3 2.82 3 0 20 .06 3 65011.... 103 1.3 1.3 1.3 .30 .30 3 .30 3 0 15 .00 3 770112 
4H 104 2.1 2.1 2.1 .50 .50 3 .!i>0 3 0 SO .03 3 430112 .... 105 1.5 I.S 1.5 .In .30 3 .30 3 0 15 .00 3 653112 
4.. 106 .4 ,4 .4 1.40 1.40 3 1.40 3 0 20 .00 3 700112 
4.. 107 6.3 10.5 10.5 27.12 27.12 3 12.16 3 55 200 !s.40 3 43011. 
4H lu8 1.1 102 1.2 .80 .80 3 .60 3 .5 IS .00 3 650112 
4H 109 2.9 2.9 2.9 2.72 2.72 J 1.81 3 33 SO .15 3 H0412 
4.. HO 1.5 2.3 2.3 1.81 1.111 3 1.31 J 28 SO .09 3 430412... III 1.0 100 1.0 3.28 3.28 3 3.28 3 0 35 .12 3 700112 
4H 112 .8 .8 1.09 1.09 3 1.09 3 0 20 .00 3 654112 
4.. 113 2.9." c.9 2.9 2.52 2.52 3 2.52 3 0 SO .13 3 4)0112
4H IH 1.8 1.11 1.8 2.65 ••65 3 2.65 3 0 35 .09 3 654112 
4;; 115 •• 9 4.9 5.54 5.54 3 5.54 3 0 125 .70 3 430112'."4H 116 2.1 2.1 2.1 t.41 \.41 3 1.41 3 0 So .07 3 430112 
4H HI 2.1 2.1 2.1 1.1>0 )'60 3 1.1>0' 3 0 25 .00 3 390112 

0 
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IIIlN!>E FIOM 

IDENT "0. lO"GITUOE t.ATHUu£ IJ. r • ~l. 	 O~lF"'T t.LfVATtONS oon Mt. ...'" fLEVA flON 
AC AI< IiIGH L..tw L. TL SNOw Aceu 4aLA 

.4 I W U"i3 4Y.1) N 6" H •• J.S)fVV4H:468<11SI, NE ""E IOJI> 'lA 0;16 ~53 26 7 5" 945 68& 
4.1 	 2 w OQ3 4b.Ct "I 6n 11.0 1~~VV"'855H~16~ W on ~.5 lUI 70) "53 28 7 59 945 4 " 777 1 

do4.1 1 w .Ol 4f1.o " 1".5 lS~V"'iltl':\"OAq:ltM Nw 00 915 762 762 M53 2a 7 59 960 A08 3 
4.1 4 • 09. QO.~ I~ "1) 19.4 lr,'(VV4Hl(1A'11Y~ E .~3 '07. 762 26 15" " 807 , 
"J !> • 09. os.o .. dO 1".8 15(VY411:11M920F, NE 914 4,,7 .." 28 7 S9 685 3 
4.1 w .~" 1)3.1) N Ht! 2n.4 11)(It(V4MIHh~9~1" 'lE ""3 J9h 39" 2" 1 59 624 1_.7
~J "7 w U". utl.o ,." kSU 'W.9 15<\1\1.79'''.22. NE 51" 421 26 1 59 503 3 
4.1 " w 0·' Ul,hf\ N an 20." 10,X.V4 f9AliY2Z4 610 )9(' 396 26 7 59 503 ,N'• .1 9 III Uti] :,~.n N itHl 1~.6 i 5'( l/YttA261i920? N lu06 27. 21. 701 26 7 59 4M 3853 " 
4.1 10 \It Ulol 3 .\i.n N tin 20.0 !~'(VV4B4;t8q~Ofl, N N 1006 4.;7 427 792 7 59 89~ 4 610 32" 
,,4 11 II!I U~3 4).~ N ~n IY.9 1!>XVV4H16H"llOlt N N 10U6 214 24< 792 28 7 59 899 4 SIR 3 
4J 12 IIri u··n ,$1 .. 0 , "« 19.4 J,'>)('1V 4H!8tt.A91YO Nt 915 4e1 4U 2H 1 5" 641 3 

" ""13 

'. 
.J 13 ;.U.~ " ri:II 1"'.6 1s_ tJV..ijQ~Hi918n 853 Ib2 h~ 762 2ij 7 59 808 • 457" N 
oJ \- w t,;'43 c1.~ " an Its.1 1~"~'dlJk.11. NW 1006 13. 732 7 59 8642" 
4J H. .. U"l 21.0 N "n lli.2 lS~VV"'816A9' HI. N 792 5.9- 54'< 2H 7 59 67. 
4J 16 .. uif3 21.n .. ·0 1".3 l,>xv'4934H9 17? "hi NW 1128 .27 421 732 28 7 59 930 • 579 
• .1 17 III Uq] I .. .,a .. ~u 1".1 1r;xvV.'iS4A~17" l~ Nw 155" ..57 4S" 101 28 7 59 !Ie8 4 51" 
,J IS 11 093 40.5 N ao 19•• l1lijX\lV41i65~9114 N" NW 155. S49 549 97'5 28 7 S" 1265 4 162 

NOHTIif~N ICE CAP 

IOENT NO. lOM.,ITUIlE LATlTUOE 	 ORI~NT ELEVATIONS DATE ~EAN ELEVATIONu. r .M. 
AC AB HIGH L.EX L. Tl SNail ACCU A8LA 

4K 1 11 "3 Olt.S N 80 21.2 ISXVV'9868920~ Sw w 1676 244 24. 945 13 a 59 1219 .. 59. 
4K 2 • 93 16.5 t4 80 21.8 15XYV4~49A92t9 " SW 97S 290 29 0 869 13 R 59 937 .. 732 
.K 3 W 9) 11.5 N 80 22.6 15X.\l49468923. S IUl5 884 884 13 8 S9 945 .. 
41< .. If 93 2300 N 80 22.1 15~'\I492H89236 S .. sw 1250 152 IS2 1153 13 8 59 100~ 4 670 3 
4K S W 9) 33.5 N- 80 25.0 1'l~'V4119589281 0/ W In2 101 101 1123 5 8 5q 1061 579 3 
4K 6 If 93 30.5 " 80 26.4 15X"V49 0589305 W 1402 244 24. 792 5 8 5" 1158 655 3 
4K 7 .. 93 26.0 .. 80 21.3 15lYV4920893Z4 " w 975 80B 80t! 13 85" 945 3 
4K 8 • "3 28., *' 110 28.0 15XV\l491289337 N 975 4S8 4118 ~ A 5" 732 3 

"234K 9 W 93 21.5 H fJO 2ti.9 151VV493389345 NW NW Il80 610 610 13 8 59 IOB2 • 762 3 
4K 10 If 93 2~.o " "0 19.2 15XVV49108935" W 762 716 116 13 8 S9 741 j 
4K 11 • 93 24.~ " 80 29.8 15XYV49248937. W w 1233 29 0 29 0 111 i3 8 S9 1021 • 594 3 
4K 12 • 93 13'6 N ~o 30.8 ISXVH"'60A9381 sw sw 1295 eq9 899 "'''I i3 8 59 1219 4 930 3 
0" i3 " 93 26.0 N i;O 31 •• ISXY'492089398 sw Sw 1219 1002 602 13 8 59 762 3 
4K 14 W 93 3100 N 80 ;;2.1 15UY490S89410 ij99 S'J4 511.. n2 13 859 741 .. 68fo 3 
4K 15 Ii I'll 3~;'O N tlo 3,2 .. 3 15XVh89289'1~ " N 

N 
1010 .57 457 !> 11 5<1 533 3 

4K 16 W 9) 31.S N 80 3,),3 15~V'.903894J<; w w 9.5 59. 59. 823 5 11 59 869 • 762 3 
41< 11 w 93 32.0 N 80 :U.tl 15Xy.,90099441 W 823 732 732 !> A 5'1 711 J 
41< 18 w 93 38.0 N 80 33.8 i SUV4aS.89444 SW 6'0 579 5"19 !> 8 59 61. ) 
41( 19 to "3 32.5 N tSo 3 .... 3 15•••490089452 MW NW 105 0 610 610 853 5 8 59 762 3899 " 
.K 20 w 93 29.5 N. 8«" )4.6 ISxvv'''loe''458 w 884 1123 823 5 8 59 853 3 
4" 21 w 93 30.a .. 80 35.1 15XVV.906~9468 w 930 510 510 ~ 8 59 823 ~ .." Z2 .. n 34.0 r+ ao 3;.9 ISxvy4897894S1 w 132 549 549 5 8 !'o9 610 3 
4K 23 .. .3 4l.5 N !lo 36.1 15XVV481189."", NW 162 450 .50 5 8 59 MO 3 
4K 2' .. ~3 39.0 ... fjn 37.3 15XVY4883R9509 N 792 305 305 28 7 5'1 549 1 
/oK cS W 93 33.5 N 80 36.9 lSlVV489S89499 N &10 549 54'1 5 8 5. 579 1 
4J( 26 "3 28.5 ~ so 36.1 15XVV49138~487 N 945 305 )05 13 R 59 67n 3•
4~ 27 to 9) Z7.0 N ~O 35.5 15XVV49i18947f> NE 945 457 457 13 8 S9 701 3 
4K 28 w 93 27.0 N 80 3~.0 15XVV491789467 E 975 610 610 13 8 59 792 3 
4K 2. if 93 26.0 N tIlO 34.6 15XVV49208946n NE 975 457 457 13 8 59 732 3 
4K 30 .. N 60 3•• 0 15xvV493489••a NE 960 421 427 792 13 11 59 869 4 610 3N 
4K 31 • 93 16.5 H 80 33.5 15XV..95089436 N N 13'0 564 56. 853 13 8 59 1036 4 777 30 .oK 3l if 93 09.0 N 80 33.) ISlYV4973894J4 .. NW 1311 610 670 91' U 8 5. 103& • 823 J 
4K 33 if 93 19.6 N 80 31107 15XVY494089535 N 701 564 564 13 8 5. 655 3 
4K 34 93 06.5 ,.. 80 34.8 15~..v.9808946~ N 945 59. 594 11 8 59 162 3 
oK 35 "w '13 02.5 N 80 34.3 15XtOV499289.5? NE 975 610 610 17 859 1126 3 
4K 36 w 93 U1.0 N 80 33.9 15XwV.99889"4 NE 1006 59. S9. 11 ~ 59 823 , 
4K 37 • \12 58.5 N tiO 33.2 15XNV500689434 NE 1021 701 701 17 H 59 653 3 
4K 38 92 49.5 H 80 32.8 ISXllv503289426 N N 1006 132 732 975 17 ij 59 991 4 869 3 
4K 39 '" ~ 92 ;1.0 N 80 32.5 1SXWVSO 1089'02 NE NE 1340 132 732 960 17 8 59 120. • 8a4 3 
01< 40 W 92 ~O.~ '" 110 34.8 15XwY403089461 NE NE 1158 823 823 1097 17 8 59 1112 4 960 3 
411 41 t.J? !)o.n N 80 35.8 15XWY5030R947. Nw 1128 762 762 17 859 991 3 
4K 42 '" qz 46.S N HO 30.5 15XNV504l8949~ N N 1128 610 610 1067 17 A 59 1097 4 853 3 
411 '3 "• ~2 4hn Ni so 36.2 ISlWVSOS7K9.86 E 1067 838 838 11 859 914 3 
.11 44 w 9~ 45.S " do 35.5 15X.VS••4A9.7. SE SE 1128 853 853 1097 i1 859 1112 4 991 3
.11 45 • '12 Itit.a N till} 3Z.5 15X.V;U5089418 NE 1112 1036 103& 28 7 59 1067 3 
411 46 92 41.0 N 80 J2.2 I 5x••,05789413 E 1237 79? 7"2 cd 7 59 1067 3 
411 47 '" 92 39.0 N 80 31.8 15XwV$064R940'5 NE 1112 702 762 28 1 59 945 3 

93 'H." 

'" oK .8 92 45.0 N 80 30.3 15X.V5041>89378 N 1006 ~84 884 17 5.. 960 3 
4K 49 '" W 9<1 .3.0 N 80 30.2 ISXWV5053M317 NE 991 K23 823 U 59 884 3 
4K SO W 92 37.0 N So 29.5 ISbv;011R9364 N£ NE 1554 457 .57 1067 2M 59 lI89 4 914 3 

51 W 92 10.0 N 110 35.6 15XWVS15389~82 N 747 101 701 59 724•• 2" 3 
52 ~ 92 08.0 N 110 36.0 15X.Y~160K'l48~ ... 147 701 101 21l 59 724 3 

4K 53 W ~2 26.0 N 80 z~.o ISX"'V5 I 05A935~ t4 1128 1052 inS. cH SO 1112 3 
4. 5. .. 92 19.0 ... 80 28:.0 lSxWV01268933Q E E 1128 594 594 1112 2_ S9 1128 4 914 3,. 55 • 92 12.0 N ~O 27.iI I,X.V5IS089321 NE NE 12"0 519 <;7. llll za 59 1189 4 97"> 3 
4' 56 N 9i! 1iI.0 N 80 26.8 I'iXWV,150A930' NE lue ~'!)3 853 2H 5 .. 1006 3 
4K 57 W QC 08.0 N 80 26.4 15Xw'SI63~930" NE 914 792 28 59 884 3'''?58 92 02.0 N so 24.tl 15XIIV5i19M9277 ..,F...,F. 	 1676 396 39~ 11"9 5Q 1312 4 914 3

4. 	 2" 
4K 59 w'" 91 59.0 N 80 Zl.tf 15~.V"19IH922o E E 1600 59. 594 1128 cl! S9 1250 4 975 3 

60 w 92 01.0 H 80 20'.0 15XOVSl87R9187 E E 1432 914 91' 1189 2" 5. Il80 4 1036 3 
4k 61 W 91 52.5 N ao 20.2 ISX"~S211891"? E 11 eO ~14 914 13 59 1021 1 
41( 62 11 q2 00.5 N dO lY.5 15xwV!>la60911A ..,F. 1128 914 "14 28 59 777 3 
4K 63 W 91 5S.s N 110 19.4 IS~wvS202H~ 117 E 1091 a53 853 13 59 1006 3 
4K 64 W 92 03.5 N dU 17.8 1;~.'SI76a9147 !E SE 1600 !HB SIR 1067 28 59 1290 • 192 J 
4K 65 91 48.5 N 1:'0 11.0 I"X"~522SAII13) NW lIa9 ...." ~~9 13 8 1067 1S"
4K 66 '" "I )9.0 N &0 17.9 15X.V5Z2589151 NE 1006 61. 610 13 859 103~ 3 
41< 61 "I H." It tto 11.3 1;X.V5Z43"~13" E E 1245 ';)49 549 1143 13 R 59 1173 4 IQ3~ 3 
4K 68 ~l .U~.() N 80 16.5 15.WV525911Y123 NE 1036 792 192 13 8 5q 945 3 
"I( 69 W" 92 10. n H 1$0 15.8 1~"V5IS8"YI09 SE SE 11\19 8.... 899 1067 28 7 5. IllZ "91 3 
4K 70 "2 il.o N dO lS.O ISxwV514H89095 SE SE 1250 ~53 853 1112 III 7 59 1143 1006 3." 11 W" 92 15•• N 1:10 14.6 15XwV5141R9081 SE SE 1250 115" 1158 1219 28 7 S9 1234 1111' 3 
41< 12 " 92 21'0 tot dO l'h6 15X.Y~123A90d8 NW NW 1250 <\99 899 115d 211 759 1219 1082 3 
4" 13 w 92 20.5 N 110 16.1 l'iX·'SI!4~9114 w SW 1189 1111. 88. 11211 28 7 S9 1113 • 100~ 3 
*11 14 W 92 26.5 ~ :: ::~~ l':ix.~~IO,l\9lO~ w 1006 94S 945 2b 7 59 960 3 
4K 7, W 9, ~8.5 15XOV!>lOOS9116 w W 1158 975 1082 211 7 59 1112 • 1036 1.K 16 w 9l 2th o ~ 110 16.7 w NW "'5ISX"V51018912~ 1158 930 930 1091 28 7 59 1128. 1061 3 
4" 71 W qZ 27.5 N 80 16.11 ISX.V51028912A W W 1158 /62 762 Illl 21< 7 59 1036 31143 " 
4" 7A W 92 38.0 N 80 11.3 ISx.y5069A~137 NW 991 732 132 17 8 59 884 3 
4K 19 w 92 31.5 N 80 16.5 15XliVS01089121 N 1219 162 762 17 11 !l9 1036 3 
4K &0 W 92 37.0 N 80 lb.2 ISX~V506989113 E 1219 162 762 17 859 1036 3 
41\ 81 W 92 42.0 pt 80 16.0 15XOV505189113 NW 1061 1I1!4 8114 11 A 59 838 3... 82 W 92 41.0 N !fO 17.3 15x"V$05789136 N 1280 716 716 11 8 59 884 3 
4l< 83 • 92 48.0 N 110 IS.8 15xoVS03989107 NE 1082 914 914 n 8 59 991 3 
4K 84 W 92 47.5 N <10 lb•• ISXWV504089118 SE SI! lIze 9 .. S 9~5 1061 17 8 5" 1082 1036 3 
4K 85 W '12 !>3.0 N 110 17.4 1SX.V~02289136 NW NW 1128 457 457 1082 11 e 59 1097 1128 3 
4K 86 w 92 50.0 N 80 11.5 15XwV503189131 NW 1082 716 716 11 8 59 914 1 
4K H1 W 92 41.s N liD 17.6 15'.V50)989141 N 1082 7lfo 716 17 8 59 894 30 	 41< 89 • 92 40.0 N 80 11.0 15X.V504589130 SE 1082 1006 1006 17 8 59 1036 3
.Ie &9 ~ 92 4/.0 .. "0 16.8 IsxoVS04289IZ. SE SI! 1082 ' 899 R99 1036 17 8 5<1 IOS2 4 975 3 
4K 90 .. 92 39.0 N gn IB.O 15XWY506S89152 SII W ISZ4 579 SI'I 1219 25 7 S9 1341 4 853 3 
41' 91 w 9246.0 N ;so 1'1.3 ISXwv5045A9174 sw SW 1265 579 519 1169 17 8 5. 1311 4 975 3 
41< 92 ~2 52.5 N dO 19.9 ISX~~502389186 sw Sit 12110 S79 '>1Q 120_ n 8 59 1326 • 853 3 
4~ 93 it q2 t>6.C) H 80 20.8 iSX,"V50IJA9I9Q S 1372 914 914 11 8 59 120n 3 '" 

http:ISlWVSOS7K9.86
http:1~"~'dlJk.11
http:15<\1\1.79'''.22
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hUNUt: F1Ukl) 

W,NI lilO, ItH AI... LtNi,ill1 <luTH SU~F'CE A"t. 'A!! OEPTH VOlUME TYPE 
At;LA E'P lVIA!. EX,. TOTAL AaLATlON 

4J I.' hh 3.1 7.lt6 1.'6 3 3.23 3 57 )0 .Z2 3 20AII2 
4.1 C I. J 1.3 1.8 2.02 2.02 3 .91 3 55 20 .oJ. 3 200112 
4.1 3 .~ .9 1.3 .90 .90 3 .40 3 .5 20 .01 3 200112 
.~ 4 .() .0 .0 .30 .30 3 .30 3 0 15 .00 3 653112 
,.I S ).6 1.6 3•• •• 94 ••94 3 4.94 3 0 50 .2S 3 530112 
.~ .H .Il .b .M .60 3 .60 3 0 20 .01 3 170112•.J 7 l.d 1.8 1.8 1.81 1.87 ) 1.87 3 0 15 .03 3 700112 
.J a .~ .9 .9 .11 .11 3 .Il 3 0 15 .00 3 700112b.,AJ 9 3.1 6.3 1 Q.3A 10.38 3 2.72 3 26 50 .52 3 430112
4" 10 2,; 3.~ 3 •• 1091 2.21 3 1.31 3 14 50 .11 3 430112 
4.1 	 11 2.J 2.3 3.d 1.81 2.21 J .91 3 41 50 011 3 650112 
• .1 	 12 2.' 3.1 3.1 .91 .91 3 .91 3 0 15 .01 3 650112 
4.1 	 13 2.0 2.0 2.0 ?0.96 24.39 3 9.11 3 62 50 1.22 3 .32112 
4.1 \0 5.' ••8 6.8 1.3 .80 .80 3 .80 :3 0 15 .01 3 650112 
.J IS .H .8 .8 6.'') 6••S J 1,41 3 78 50 .32 3 700H2 
• .1 	 16 I.h I.~ 4.1 .6 •• 41 •• 41 .3 1.11 .3 61 SO .22 3 535112 
4.1 17 5.0 ~;). 0 11.9 1.3 25.35 26••• l 6.25 3 76 200 'i.)0 3 53511Z 
.J 16 •• 1 H.I 13.1 41.78 '7.79 1 22.98 3 52 200 9. ,6 3 524HZ 

NORTHEHN ICE CAP 

h)~.. r NO. rOhL LENGTH oJUT>< SU~FACE AHEA AAR IlfPTH VOLUME TYPE 
Atll.A E'P TI/HL EXP TOTAL A8LAlION 

4K 1 9.'£t l~.-' .1.5,'1 he; 17.31 77.31 3 2l.H 3 7! 200 15.46 3 '15H4 
'K 2 J. u '.2 '.2 3.93 l.91 J 1.41 3 64 .0 .20 3 535112.'4K 3 .2 .2 .2 .12 .12 3 .12 3 100 50 .01 3 403H2 
4K '.2 fl.o 8.0 .6 12.30 12.30 3 3.53 3 1! 125 105' 3 '23llZ 
4" •S 6.2 12.0 12.0 .9 24.80 .... 80 3 ij.77 3 69 200 4.96 3 433H2 
A. 6 A.A 1(1.8 io.~ .6 23.09 23.09 3 5.95 1 74 200 4.62 3 Ulll2 
.K 7 . .19 .19 3 .19 3 0 15 .00 1 780112 
4K 6 10' 109 1.9 1.20 \.25 1 1.20 3 4 20 .03 3 205112.1< 9 \00 S.l S.I 6.77 8.81 J 1.81 1 79 125 1.10 3 035\12 
41< 10 .6 .d .\1 .11 3 .11 3 0 15 .00 3 670112.. 
4K II 3 •• 9.2 9.2 1.1 ?O.97 20.97 :1 4.44 3 79 200 ••19 3 .30114 
41\ \2 .S 2.1 2.1 1.09 1009 3 .26 3 76 la .02 3 655112 
4K 13 2." 2... 2.~ 1.01 1001 3 1.01 :1 0 20 .02 3 650112 
4K 14 1.0 1.8 1.8 3.93 3.93 3 3.02 :1 23 25 .10 3 320112.. 


0 

4K IS .0 .ll .11 3 .ll 3 0 15 .00 :1 700112 
'K 10 I.~ 2.2 Z.2 1.ltO 1.40 3 .70 3 50 20 .03 3 650112 
4K 17 .r, .6 .\4 .1. 3 .14 3 0 15 .00 J 670112 
4K 16 101 101 1.1 .41 .47 3 .47 3 0 15 .01 3 700112 
4K 19 2.1 3.0 3.0 2.12 2.72 3 1.71 3 37 35 .10 3 650112 
4K 20 .l .2 .1 .05 .05 l .05 3 0 15 .00 3 700112 
4K ~l 104 104 I ... .59 .59 3 .59 3 0 15 .01 3 650112 
4K l2 I •• 1•• I •• .25 .25 3 .25 3 0 15 .00 :1 700llZ 
4K 23 1.1 1.1 1.1 .56 .56 3 .56 3 0 15 .01 3 650112 
4K 24 I.~ 108 1.8 .39 .39 3 .39 3 0 15 .01 :1 700112 
4K 25 .2 .2 .\4 .14 3 .14 3 0 15 .00 3 670112
.K 26 2.5 2.5 2.5 1.11 1.11 3 l.ll 3 0 20 .02 :1 620412 
41\ </7 1.8 1.8 1.8 .47 .47 3 .47 3 0 l!I .01 3 650112 
4K .8 .H .A .8 .26 .26 J .26 1 0 IS .00 J 650llZ 
A~ 29 .53 ..53 3 .53 :1 0 Hi .u :1 180112 
4K 30 2.0 3.2 3.2 3.13 J.73 3 1.81 3 51 35 .13 3 650112 
4K II 2.1i 5.6 5.6 1'.92 14.92 l 5.95 3 60 125 1.81 3 525112
.K 32 2.5 5.0 S.O !>.o. f;' 04 3 3.12 3 48 125 .76 3 535112 
oK 33 .6 .6 .6 1·51 1.51 3 IoS1 3 0 20 .03 3 670112 
4K 34 1.3 1.8 1.8 1.21 1.21 3 1.21 3 0 20 .02 3 650112 
4K 35 1.6 106 1.6 .70 .70 3 .70 3 0 15 .01 3 650112 
41( 36 2.1 2.1 2.1 1.41 1.41 3 1.'1 3 0 20 .03 3 650112 
4K 37 2.4 2.4 2•• 2.62 2.62 3 2.62 3 35 .09 3 700llZ.1( 38 1•• 106 1.6 1.91 1.91 3 1.81 3 5 

0 
20 .04 3 b40112 

01( 39 1.0 6.6 6.6 27.82 27.82 3 1.46 3 73 200 5.S6 3 433112 
01( 40 .6 .9 .9 .42 ,'2 3 .30 3 29 15 .01 1 650112 
4K 41 .6 .6 .6 .11 .11 3 .11 3 0 IS .00 3 700112 
41\ .2 1.9 2.6 2.6 1.81 1.81 3 1.21 3 33 20 .D4 J 65Dlt2 
4K H 1.0 1.0 1.0 .55 .55 3 ,,55 .3 0 IS .01 3 700llZ 
41( 4' .9 101 1.1 .31> .36 3 .25 3 81 15 .01 3 650112 
.1\ 4S .J .3 .3 .12 .12 3 .12 3 0 15 .00 3 650112 
4K 46 .9 .9 .9 .22 .22 3 .22 3 0 15 .00 3 650112 
41\ H I,. 1.0 1.0 ••7 .47 3 .47 3 0 15 .01 3 650112 
41( .8 .6 .6 .6 .12 .12 3 .12 3 0 15 .00 3 650112 
4K .8 .8 .8 .44 .AA 3 .4. 3 0 15 .01 3 650112 
4K 50 8.8 18.1 18.1 3.1 130.63 130.63 3 39.31 3 10 300 39.19 3 422114 
.1( 51 .b .5 .s .os .08 3 .08 3 0 15 .00 3 700112 
.1( 52 .0 .4 .O~ .05 3 .05 3 0 15 .00 3 100 Ill! 

." 
.'41( ,3 .9 .9 .9 .28 .28 3 .28 3 0 15 ·00 3 700112 

01( so 3.b 0•• 4.4 7.86 7.86 3 6.85 3 63 50 .39 1 640112 
41( SS 5 •• 8.0 8.0 11.13 17.30 3 8.06 3 53 125 2.16 J .32113 
.1( 56 1.1 101 1.1 .98 .98 3 .98 3 Q 15 .01 3 700112,141( .5 .5 .!> .11 .lI 3 .11 3 0 15 .00 3 650llZ 
'K !Id .... l1'.foI 11.6 115.02 115.02 3 61.29 3 07 300 3.h50 3 .21114 
4K 59 3.9- 8.9 8.9 25.09 25.09 3 9.37 3 63 ZOO !S,02 3 430113.1< M 1.0 \00 1.4 \06. 1.64 3 .75 3 54 20 ,03 3 650112 
4~ 01 .d .8 .8 loO. 1.04 3 1.04 J 0 20 .02 3 100112 
4K 62 1.2 1.2 1.2 .19 .19 3 .19 3 0 15 .00 3 650112
oK 63 .9 .9 .9 .28 .28 3 .28 3 0 IS .00 :1 650112 
OK 64 b.At 11.0 11.0 ,\0.00 50.00 3 18.15 3 63 200 10.00 3 4i!2113 
4K 65 .1> .8 .B .n .22 3 .22 3 0 IS .00 3 650112 
.K 06 1.5 !OS 1.5 .26 .26 3 .26 3 0 15 .00 3 650112 
41< 1>1 2.9 3.5 3.5 4.83 4.83 3 "'.23 3 12 35 .11 3 650112 

68 	 2.0 2.0 2.0 .62 .62 3 .62 3 0 15 .01 3 650112'K
4" 	 69 1•• 2.6 2-.6 Ih43 4,'3 3 1.61 3 64 20 .09 3 200112 

70 10. 2.1 2.1 2.72 2.72 3 1.81 3 34 20 .05 3 200112.".1< 71 .8 1.0 1.0 .42 .42 J .34 3 19 15 .01 3 650112 
4K 72 1.6 1·9 I.Q 2.72 2.12 3 2.32 3 IS 20 .05 3 200112 
4K 73 2.5 3.5 3.5 1.97 1.97 3 5.65 3 27 30 .24 3 220112.K 

0 

74 .8 .8 .8 .14 .h 3 .14 3 0 15 .00 3 300112 
4K 75 .6 .8 .8 .50 .50 3 .36 6 28 15 .01 3 650112 
4K 16 .5 .8 .6 .20 .20 3 .14 3 30 15 .00 3 650112 
4K 77 .q 101 1.1 .26 .26 3 .23 3 12 IS .00 3 650112 
4K 78 1.1 1.1 1.1 .17 .17 3 .17 3 0 15 .00 3 650112 
4K 19 1.0 1.0 1.0 .22 .22 3 .22 3 0 IS .00 3 650112 
4K 80 104 104 1 •• .56 .56 3 .56 3 0 15 .01 3 650112 
.K SI .8 .8 .8 .16 .16 3 .16 1 0 IS .00 J 6S0l1Z 
4K 82 2.0 2.0 2.0 2.22 2.22 3 2.22 1 0 35 .08 3 650112 
4K IIJ 1.1 1.1 1.1 .81 .81 3 .61 3 0 15 .01 3 650212 
4K 8. .~ .8 .8 .42 .42 3 .34 3 19 15 .01 3 650112 
4K 65 3.0 3.2 3.2 2.57 c.S7 3 2.32 3 10 35 .09 3 650112 
4K 86 \oh 106 106 .59 .59 3 .59 3 0 15 .0 I 3 650112 
4K 87 1.4 104 1.4 .61 .61 3 .61 3 0 IS .01 3 650112 
4k 88 102 102 1.2 .3 .31 .37 3 .37 3 0 15 .01 3 650112 
41( S9 1.1 102 1.2 .67 .67 3 .62 3 8 15 .01 3 650112 
.K 90 7.~ 10.5 10., 41.73 41.733 23.28 J .4 200 12.35 3 524112 
41< 91 4.1 5.9 5.9 9.3R 9.38 :3 4,64 J 48 125 1.17 3 523112 
41< 92 3.0 5.n 5.0 4.2) 4.23 3 1.81 J 57 50 .21 3 530112 
41< ~3 I." 1.2 1.2 .25 ,2S 3 .25 3 15 ·00 3 650112 
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0 

~.hlf~t, - ~tHr.1 "'fN!Nlli,uLA 

Inf.rH' ~n. tW'Hi I TOIJE LAI IlvnE u. r .~. 	 O~I'NT r.LEVATlONS OATE MUN ELEVATION 
AC 4a HIGH L.EJC l. Tt SNOw ACCU A8LA ... I W 041- • .... 0 N dO 1~.2 ISA.V5050~90"" NE NE llsa 1061 1067 10llZ 11 • 59 107S 31112 " 

4L 2 " U9l Jb.~ N dtl 14.0 ISX.v"u12~906' NE NE 140l 7.11 HI In,,6 U 7511 1204 ... 1169 3 
'L J w OQ2 lth() N "" l·U." 15A"U"ln2689~" NE NE 1341 "23 R23 2S 7 59 1082 , 
4L ... " 1j42 1".~ N ttiJ \4.1 I SXw• .,1 506'/06A N Ilil' Md. RS. U 7 59 1004 3 
4L 0; w 0'>2 Ofh~ N tW 10.6 l'>UV51t.1,,9QO. N " 1032 111 73\ 1097 ib 759 1265 , 864 3 
.l b " 091 ~b.S N .0 11.6 1.,..V'i!02~9022 Sw s. 1280 112" II~. 121" 2/J 7 59 1250 • 914 3 
'l '1 .. Llql su.» N tS.u lc.tt 1,.".,19'11904" N N 1463 1403 RIiA 1189 211 7 59 1329 • 1030 3 
4l " • U'I2 "2.0 N 010 14.3 l'>A"V516.11908> N 1128 1036 1636 28 75Q 1082 3 
4L Oql ~8.1 N &0 1•• 1 I~K.V"19.A'1080 Ub3 132 132 1097 28 7 59 1282 .. 914 3" N 
4L 16" "\I 691 '1.~ .. dO llt.~ l'A.V~22aIl909? N NE 1463 519 519 192 2~ 7 Sq 1128 .. 686 3 
4L 11 091 43.5 N 1<0 tit •• 15X.'~242R90a, N "45 177 711 28 7 59 .. 861 3 
'L 12 O~I 38.0 N a" D.5 15X.V"lMR9070 NE NE 1280 579 51'1 1067 28 7 59 1113 .. 823 3 
4l 13 " U91 JI.8 N 80 le.1 lS••V.,21ijij905J $,. 1006 914 914 13 8 59 966 3 
4l 14 ,. \I'll 3•• 0 N 80 12.5 15XwUS21U89Q50 5W 915 945 945 13 8 59 960 3 
'l 15 .. 091 36.5 N 8o 12.2 15XwU521>5119045 5E SE 1143 1006 1006 1036 13 8 59 1082 • IOU 3 
4L 16 w Uq , ,jtt.~ N "0 \1.6 15....526089030 5E SE U"O liS. 811. 10b1 13 11 59 1158 , 975 3 
"L 17 .. (lql .,3.A N 80 10.7 I;XwV,Z.31l90IS NE NE 1128 1123 IIll 1097 tJ 11 ,. ll1Z 4 990 3 
"I. pi u~t .It.') N do 1,)~.9 1'''V5l!4089000 NE 11 se 1128 Ill~ Il· I! 59 1128 3 
"L 19 u~1 lb.<; N "0 10.!> 1o;xw"<;l6!l89012 N \097 ~!il 8;3 . I) 859 975 3 
4L 20 Olil ib.~ N dO lu.9 I'X..."'2'#M902. NW 1036 915 'lIS 13 8 5'1 1005 3 
4 .. 21 ·091 1I.~ .. "0 11.2 lSX.VS3·U8902~ NE NE 1219 ..cl 4i17 1112 II 8 59 1158 4 762 3 

" 804L 22 W o~o !)i:.(1 0'1._ I ;x_vS"1 08895' NE 90S aa4 884 29 7 59 91' , 
4L 23 W 091 od•• N 11. 06.0 I'IX.¥,)nOB8930 NE Ne: U41 alJ 823 1128 2H 7 59 123... 975 3 
4l c4 w 000 S1.7 N dO 03.1 I!)Aw1l539)8118811 NE NE IZl9 701 701 1158 28 7 59 1119 .. 930 3 
<L 4' 091 ,0.0 N "0 (U.S IShU"1788885 NE HZ8 975 915 21t 7 59 1052 3 
4L 26 "" Q'lO t:ti.2 N ijO 00•• 15••,,;41388826 NE NE 1280 1006 1006 1128 211 7 59 1204 • 1064 3 
<L 27 " 0'10 i1.0 N 79 57.7 I 'X"U5"9MII18~ NE NE 1280 549 549 1036 28 7 59 1158 4 792 3 
4l 0 0"'0 u3.8 N I~ 54.0 I SXwU5,7588116 NE E 134\ 21. 21. 1128 2~ 759 lU•• 701 3

•• ." 1768 1280 1280 Il 859 152. 42Y w 1)'10 59.u N: 54 00.0 15X"U,l95IUI1l0 NIf 
'L 30 • U"10 0'1.1\ N "9 !>1.6 I ~XWU5,108866~ N SE 1311 732 132 1067 28 159 1189 • 399 3 
4L 31 w 090 03.5 N 19 49.01 lSXwU"",aQl!8636 NE NE 1250 579 579 1091 28 759 838 31113 '" 4l 32 w D~O Qi.& N 19 41.1 15XWU';S8788S90 NE NE \341 101 701 \097 28 759 399 31219 '" 
"l 33 • u". JIi.O .. 19 4&.9 lUIJH44d88dS80 NE NE 1189 .n 427 823 13 859 1006 4 625 3 
4\, 34 • U~t.I 3_.1 .. 79 4~.3 16AlJtI.'8~88S5? E E 975 701 701 853 13 859 914 4 777 , 
4l 35 .. O~9 36.0 N 790.5 16XO~AAR688S20 E E 1128 Y7S 975 IJ 8119 1052 .. 

'" 36 w O~9 31.0 .. 19 42.2 1"XUH"1R8849~ E E 1128 701 701 1061 13 859 1097 4 8a4 3 
.\, 31 It 069 31.0 N '79 d.2 161\)£1.,,1888477 E E 1128 732 732 1056 13 8 59 1082.- 88" 3
.L 311 w OS'1 34.0 N 19 40.2 16.V~441171l8458 E E 1091 7U 762 914 13 859 1006 4 8383 
.l 39 .. D"~ 40_0 N 19 J~.I 16XUI<.46t188450 E SE 1158 13l 732 975 13 8 59 1061 4 853 3 
.L 40 fill ()H9 46_" N IY Jd.1 IUU"4H6R8430 5t: SE lIt8 701 701 792 28 759 960 4 747 3 
.L 41 • OHQ ~l.O N 7~ 37.5 16XOll442088410 SE SE 1189 132 732 823 28 7 59 1006 4 771 3 
_I. 42 • Off~ 40.0 N 79 35.0 16.01l"628834l E E 1280 8S3 853 975 28 7 59 1128 .. 91. 3 
4L It3 • OH9 48.1 N 19 , •• 5 16XOII.43288454 E E 1250 975 975 1006 28 7 59 1128 .. '91 3
4L 4. w OAII 41"2 N 7" 3<0\ IUIJK4432IU'4.6 E E 1189 8h 884 1128 28 7 59 11!184 1006 3 
4L 4S w Un9 ,2.5 N 79 13•• 16XUtl441888332 SE 1067 915 975 29 7 !l9 1021 .. 
.\. .A w 0_9 51.6 .. 79 32.6 II>XI)".42288316 NE NE 1219 853 853 IQ67 28 7 59 11434 960 3 
01. .. 7 W O~9 31.0 .. 79 32.10 l"AUtl.416M8310 N " 1585 732 732 975 13 8 59 1280 4 853 3 
4L .8 " grit 12.5 N ·,9 32.5 16XUi:l.S5388310 NE NE 1554 579 519 914 IJ 859 1234. 741 3 

49 I!i Uliltt Ij~.~ N 19 21.1 I!>XUfl46hA820e E It 1f>54 101 701 'i7S 29 7 59 1265 4 835 3 
.1. SO w o~a 50.0 N 79 23.0 II>AOI'462088133 E E 1554 54q 549 823 29 759 1189 4 686 3".4l SI w o .. a 4100 N 19 21.6 16XI>O.6S288105 SE SE 1097 884 884 29 159 991 " 
.~ 5l ~ 08" 5~.t; .. 79 20.1 16x.,d 46148808A E E 1280 1036 1036 1128 29 759 1204 • 1082 3 
4L 53 • (lKR .2.0 N 79 20.1 16 XOll46S0B8088 E E 1128 192 792 1036 29 759 1082 • 914 3 
4L $" 11 OMS 31.~ N 79 19.5 16.U~"66688066 NE NE 1280 823 823 \097 21 9 59 1184 4 960 3 
4L 55 w Ud8 ~3'1 N 79 19.7 16AUK461081101o 'I E 1250 1091 1097 1158 29 1 59 120<0 4 1128 3 
.L !l6 ill ORA "'~.l N 19 19.2 16'U~'622A806n N H USO 1061 1061 1128 29 7 59 118. 4 1112 J 
-I. ,7 • UtHt 10.0 " 19 3~.5 1.,XO~"6481136n NW 762 701 101 29 7 59 731 3 
.L !>@ • 088 U9.0 N 19 35.11 16AU~416~aij36n NW 101 b79 579 29 7 59 6403 
.L ~9 -O~R 08.1 I'j 19 35.6 16XUBit1108836? NW 732 518 518 29 159 62S 3 
.L 60 Q~A OJ",q N 193..1 16Xl)tl41a4S834'5 NW 1091 884 884 29 7 59 990 3 
.l 61 "w OSjft 01.0 N 1~ 32.8 II)X\l1l419688310 W 945 853 853 211 1 59 890 3 

S;"AARt FIOHU 

InfNf NO. lON'lITU!)E LATITUQE U. T.M. 	 ORIENT ELEVATIONS OdE MEA" ELEVATION 
Ae AB HIGH l.El L.TL SNOW ACCU ABLA 

.~ I • I.IMi 42.8 N 78 51.3 16XOC46308153R S S 1387 579 519 1112 29 59 1299 4 841 3 
2 w Url6 41.5 N 18 !i2.1 16AUC463SA7554 sE 1219 899 899 899 29 59 1059 3..'"~ 3 " USS 4U.8 N 78 53.0 16AUC463781570 SE SE !lSl 59, 594 1091 2'1 S9 1242 4 845 3... • oat! 41.1 N 18 52.1 16XUC4b5387556 SE SE 1250 975 975 1128 2" 7 59 1189 4 1061 3... " " W OSII 33·2 .. 7H 53.2 16XOC466587 5 75 SE SE 1250 594 59. 1128 27 1 59 861 • 8bl 3 

4M 6 W OM!! .33.0 N ,. 53.8 16XUC4667117S8~ sE $E 1189 884 88. 112a 29 7 59 llS3. lQ56 3.. 7 W 0~8 30.2 " ," 5'.2 16XUC461787S93 NW tl84 8S4 732 29 1 59 808 3 
4M 11 W U~8 211 •• N 1~ S'-.8 IUUC46851!7693 E 1128 1052 1052 29 7 59 1090 3 
4~ 9 w U~$ 31.0 .. le 54.8 16~OC461487606 NE 1082: 7&2 762: 29 1 59 922 3 
4, 10 W OSA 40.0 N le 55.3 16(OC464J8761'l N 1128 1061 1061 29 1 59 )091 ..... 11 ~ OH8 ~g.5 .. 7~ 56.0 16.0C461687629 E E 1585 107 101 1128 29 1 59 \356 .. 617 3 
>M le • OH~ lY.o " lA !i7 .0 I6XUC4648816'" E SE 1219 777 711 1128 29 7 59 \173 4 952 3 
4·' I, JiI UAA 31-7 N ,. 51 ... 16AOC467287655 N 1143 914 914 29 7 59 1098 3'M 14 W Ul-it:l 35.0 t; 1~ 57.7 IbAUC466287662 5 1311 741 741 29 7 59 1029 4 
4'01 • o"~ 26.0 N 1ft :'8.i I6XUC4694~7670 E sE 1101 117 137 1128 29 7 S9 1011 4 632 3 
.~ I'" ~ OK. ~3.S N lfl 5li.8 \6XOC41M81682: SE SE 1'02 152: 152 1036 29 1 59 1219 " 594 3 

[I"'1>1 W O)JH JI •• N N 02.0 1611>C467687736 E E 1402 122 122 1006 29 7 59 1204 • 614 3 
.:,." 1'1 W OJiK ~o.o N '9 ()~•• 16111CU....1180 SE SE 1432 24. ?4. 945 \3 859 1188 4 S94 3 

l~ .; t)A8 21 •• , 19 06.0 16AO<:'714117AI0 SE ij84 792 792 13 8 59 836 J 

." 
" 4' eo UAS ZS.R N 1'1 Ob." 16.U(:4698811110; W 8S. 792 792 \3 859 8383 

U"~ l~.o .. /9 06.5 IUUC'66!>8781~ ",W 1158 914 91. 13 8 59 1036 1.' cl 
n O~R lli.4 N TV Ob.6 16'OC~65.A18c2 NW 1097 914 914 13 8 59 1005 3 
'l 0"0 21.1 N /" 0'.2 Ib.UC~71"8111)1' SE 1091 553 553 13 8 59 825 3, , /4 O~fi3 1I;~. 5 N 111 01.1 16~UC ..720878~l SE 915 162 762 13 8 S9 861 3 
t:'> ~ UHH i!j.O N 19 tJti.o 16'UC4108~784a N uso 82~ 828 13 8 59 1039 3...'" i~ w o.;t\ 41"1 ., 19 .7.Y tb.OC464H8184R SE SE 1111 792 792 1061 29 7 59 11894 929 3 

." 
4M t1 • O~k 41.0 .. 19 07.9 16XOC.62687846 5 5 1402 1189 1189 1311 29 1 59 1356 • 1250 3 
4" ?o u.. t; ..S.o III 1~ 0/.8 16x')C'632~ le46 s 1432 1250 1250 29 1 59 1341 3 
"1 l~ uAri ~2.o N 19 O'."l. IMUC4C4Z11783? S S 1219 91 91 1061 29 1 59 1143 .. !in 3 

311 ... 19 0"1.6 16XIlC.641187hn "F. SE 12110 884 884 915 29 159 929 3." • "!l" 40'1 	 1121 4 
:<1 III UMt:\ ItO.&; .. Iq OH.O 16.01:41\4687850 SE ~E 1432 1036 1'036 1097 29 7 59 1264 4 1066 3 

4'· J2 w OJ.1A 39.0 " 1'1 og.a H'xUC""S.>!1A65 'lE sE 146) 914 91. 975 29 7 59 1219 4 94. 3 
4~ ~l • OM.H J2.:;' " 79 10.4 16'UC.617~789" Sf. SE 1418 132 732 1061 29 7 59 \212 4 899 1 
4M 3- vi UHA 24., ... 19 I".J 16~.IC.1068806R NE NE H94 762 762 853 29 7 59 1173 4 807 1 
.~ ), w ORA 40.0 N 1~ 17.- l"uR465SaAOU, ~E SE 1219 914 914 1067 29 7 59 1143 4 991 3 
.M 3h W OHM J4.1 N ,'# 18.3 16.ilH'~72A80'2 E 1219 792 792 29 1 59 1005 :) 

0 
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USTEIlN - SCHU ~~~INSllLA 

III£NT NU. fllTaL LEHIIl .. 'HuTH SUHFACE AflU UR Il[PT.. Vot.lIM£ TYPE 
AIlLA UP TVUL UP TIlTAL AHLATION 

_L t .1 .1 100 1.1>0 1.61 3 • 60 3 59 25 .0• 3 303112 
41- 2 1.1 101 7.3 ?6.91 26.91 3 6.06 J 70 ISO •• 02 J 303112 
41. 3 I.~ 1.9 5.1 46.6$\ 46.68 3 12.60 3 73 ISO 1.00 3 3031 t2 
"I. I •• I." I •• 1001 1.01 3 1.01 3 0 25 .02 3 390112•4L .. 4.0 13•• HI'IoIIO RS.SO 3 22.6~ 3 75 ZOO 17.10 3 4031U'·0 

'.­4L .8 .A 1.0 0.50 .50 3 .30 3 40 50 .02 3 403112 
41. " 7 3.3 3.3 6.35 1>.35 3 6.35 3 0 125 .79 3 4031U 
41- ij .6 .6 .6 .19 .19 3 .Iq 3 0 15 .00 3 100112 
4L 9 I." 1.6 2 •• 1031 1.31 3 1.31 3 0 ~O .06 3 "03112 
.. L 10 105' \05 5.0 6.15 6.15 3 1.81 3 83 1~5 .e4 J .03112 
4L 11 .~ .9 .'1 .lA .28 3 .28 3 0 IS .00 J 700)12 
_L 1l! 3.~ J.9 •• 4 22.0A. 22.08 3 10.99 3 50 150 3.30 3 393112 
41- 13 103 1.3 \.3 .52 .52 3 0 15 .01 3 100112."2 3.. ..
4L 14 .06 .06 3 .06 3 0 15 .00 3 100llZ 
.. I- 15 .11 .8 1.3 1.41 1.41 3 .60 3 !i8 50 .01 3 403112 
41. 16 .<i .9 I.d 2.21 It.ll 3 ..40 J 82 SO .11 3 403112 .... 17 Z.6 2.6 5.1 4.84 4.114 3 1.69 3 65 50 .ltS 3 40311Z 
4L 18 1.4 I •• 1.4 loll 1.11 3 1.11 3 0 50 .06 J 403121 
4L )9 2.7 2.1 2.d 6.65 b ...S 3 .30 J 55 125 .83 3 403112 
4L 20 \oH 108 I.H 6.4'5: 6 ...5 3 5.95 3 8 125 .81 J "03112 

II 	IZ.S 15.5 11.5 2.1· 117.4. 1P.44 3 81.45 3 31 300 35.20 3 40311Z4"41. 	 22 .6 • 1> ... .50 .SO 3 .50 3 0 15 .01 3 100112 
U. 23 3.1 3.1 1.d 29.14 29.1. 3 21.37 3 211 ZOO 6,,00 3 "03112 
.1. 24 lI.O 5.0 6.5 ?S.U l8.b3 3 22.39 3 22 200 5.80 3 ..03112 
.1- 25 2.4 2... 2.4 1041 1.41 3 1.41 3 0 IS .02 3 390112 
..I- i!6 3.5 3.5 '!I.u 14.92 14.92 3 8.87 3 39 IU 1.87 3 UJ1a 
41- 17 7.5 7.5 12.7 98.39 98.38 3 57.05 3 41 200 19.1>0 3 403112 
4L ie 11.0 11.0 i/6.9 u.o· 230.53 230.53 3 140.92 3 35 300 69.00 3 '03112 
41. 	 29 · 64.5 .4., 15.0 9<)4.1>0 994.60 3 100 SOO 496.00 3 303112 
41. 	 30 2.9 2.9 6.3 30.0'4 30.0. 3 7.4. 3 76 200 6.00 3 403112 

31 	 3.6 3.6 •• 1 6.65 6.65 3 5.14 3 14 125 .83 3 .031124" 
4" 	 32 1.8 1.8 6.1 41.12 41.12 3 6.85 3 84 200 8.22 3 "03112 

33 	 6.3 6.3 1••6 102.11 102.11 3 22.18 3 88 Z!>O 25.40 3 403112'I"41. 	 34 1.8 1.8 JI.3 6.25 6.25 3 3.33 3 47 125 .18 3 403112 
41. 	 35 2.'1 2.; 6.1; 6.15 3 100 125 .89 3 403112 
41. 	 36 3.1· 3.1 .." 5.8~ 2.42 3 2:.2 3 59 125 .73 3 403112... 	 31 2.1 2.1 .... 5.2. S.l!' 3 1.41 3 13 125 .66 3 403112 
41. 38 .9 .9 2.1 1.92 1.92 3 .91 3 53 50 .10 3 ..03112 
'1. 39 1.1 1.1 fo.1 14.31 14.31 3 1.11 3 88 liS 1.78 J .03112 
4" 40 101 101 6.1 )4.31 1•• 31 3 1.11 3 68 125 1079 J '03112 

41 .8 .8 6.3 18.5. 18.54 3 1.81 3 cO 12!> z.lI! 3 4031124"
41. 	 4Z 105 105 3.0 2.92 2.92 J 1.61 3 45 50 .15 3 493112 
41. .3 .5 .s 1.5 1.21 1.21 3 .30 3 15 50 .30 3 493112 
.L 44 1.1 101 2.0 I.'H 1,'1 3 .81 3 '4 ;0 .35 3 493112 
41. 	 .5 .8 .8 .6ft .60 3 100 50 .03 J 493112 

u I.b· 106 4.1 7.77 7.71 3 1.92 J 15 125 .97 3 ''13112'I" 

0 

4L 41 I.ij 1.1l 9.0 54.03 ....03 3 12.70 J 11 200 lo.eo 3 403112 
oL .8 5.6 5.6 11•• 6 90.21 90.21 3 2S.S0 3 12 200 lB.O. 3 403112 
01- ..9 3.6 3.6 15.5 102.01 102.01 3 ·28.93 3 72 250 25.10 3 '03112... so 2.4 2•• Is.ft 75.30 75.30 3 15.02 3 80 200 15.00 3 403112... 51 1.0 1.0 1.0 .81 .81 3 .81 3 0 50 .O~ 3 403112 
.1. ~2 .8 .8 2.4 1041 1.41 3 .30 3 79 SO .35 3 403112 
4L 53 1.9 1.9 5.9 9.51 9.57 3 3.83 3 60 125 1. !9 3 403112 
41- 54 2.3 2.3 5.5 7.56 7.56 3 4.03 J .. 1 125 3 ..03112.9. 
41. 55 .6 .6 2.3 3.22 3.22 3 .60 3 80 SO .16 3 403112 
4L 56 .5 .s 10" .90 .90 3 .40 3 55 SO .0' 3 403112 
.1. 57 .6 .6 .6 .94 .94 3 .94 3 0 15 .00 3 700112 
41- 58 .4 .0'1 .09 J .09 J 0 ~; .00 3 100112 
41- 59 .5 .5 .5 .14 .U 3 1.14 3 0 20 .00 3 10011Z 
41- 1>0 104 1.4 104 .16 .16 3 .76 3 0 IS .01 3 39011l! 
4L 61 3.8 3•• 3.8 .14 .14 3 .14 3 0 15 .00 3 100112 

SKA...IIE FIOA!) 

IDENT NO. TOTAL LENGlH WID11I SURFACE AREA AAR DEPTH VOLUIIE TYPE 
A8LA UP TilTAI. EXP TOUL ABLATlOH 

4" I 3.8 7.1 1.1 2.6 17.04 17.04 3 13.00 3 24 125 2.13 3 53011. 
"'4 2 l.] 103 1.3 00.7 .60 .60 3 .60 3 0 IS • 01 3 65013• 

1 	 2.7 5.3 5.3 105 !;'4' 5.49 3 2.32 3 58 125 .69 3 530112'01 ..'" 	 4 10• I.' .5 .71 .11 3 .20 :3 72 15 .01 3 6501\2 
414 5 2.5 3.6 3.6 104 3.81 3.81 3 • 61 3 8 • 50 .19 :3 530112 
4M I> .8 102 1.2 0.6 .60 .60 3 .40 3 33 15 .01 3 650llZ 

1 	 1.3 103 1.3 1.2 .50 .50 3 .50 3 0 15 .01 3 650112"M4", 8 0.7 0.1 0.1 0.6 .30 .30 3 .30 3 0 15 .00 3 390112 .... 9 .9 .9 .9 .9 1.01 1001 3 1.01 3 0 2Q .02 J 700112... 10 8.8 8.8 .2 .20 .20 3 100 15 .00 3 300112 
.~ 11 11.8· 16.3 16.3 1.1 51.60 51.60 3 26:.0 49 200 10.32 3 .25\1.... 12 I •• 1.7 1.1 .1 1.20 1.20 3 1.00 18 20 .02 3 653112 
4 .. 13 .d .11 .8 1.4Z 1.42 3 1.42 0 2U .03 3 653112..... l' 106 1.6 104 .30 .30 ;, . loo 15 .00 1 100412 
414 15 8.8 15.0 15.0 .8 18.03 lS.03 1 12.80 3 29 125 2.25 3 .3511. 

16 6.~ 14•• 14.4 64.50 6••50 3 20.00 J 1>9 260 12.90 3 435112...'''' 11 ".5 1108 11.8 I · •• 20.25 20.25 3 1.85 3 01 200 4.10 3 430112 
414 18 5.6 13.7 13.1 103 62.90 62.90 3 34.80 j 45 200 \2.55 3 430112 
414 19 2.1 2·1 2.1 102 h61 1.61 3 1.61 3 0 25 .04 3 390112 
404 20 .8 .8 .8 .7 .50 .50 3 .50 3 0 15 .01 3 390112 
OM ill 1.4 I •• 1.4 .8 .91 .91 3 .'n 3 0 15 .01 3 39011. 

l2 100 1.0 1.0 .31 .31 3 .31 3 0 IS .00 3 390112'M 	 ••OM U 2.0 2.0 2.U .6 \.21 1021 3 1.21 3 0 25 .03 3 39011Z 
411 24 .8 .8 .8 .4 .30 .30 3 .30 l 0 15 .00 3 390112 
4M 25 1.9 1.9 1.9 1.1 2.21 2.21 3 2.21 3 0 25 .05 3 390112 

26 	 1.3 2.9 2.9 2.81 2.81 3 .60 3 19 20 .06 3 653112'M 	 ••414 	 21 .4 .6 .6 .3 .40 .40 J .40 3 0 IS .01 3 653112 
.3 .3 .3 .3 .10 .30 3 .30 3 0 15 .00 3 653112.14 29 1.0 1•• I •• .5 .10 • 10 3 .40 3 4 • SO .0' J .33112.." 	i8 ..4" 30 1.1 2.9 2.'1 Z.4? 2.42 3 .50 J !l0 So .12 3 430112 .... 31 .4 .9 .9 .4 .50 .50 3 .50 3 0 15 .01 3 6SUll .... 	 32 .5 2.0 2.0 2.0 'hI:! 4.13 3 1.41 3 66 SO .20 J 433112 

31 ••9 7.5 1.S 31.10 31.10 3 16.20 3 48 2GO 6.20 3 430112"M
4M 34 1.3 1I.ij 11.ts &6.20 66.20 3 21.70 3 67 200 13.Z0 3 .30112 
4M J!J I.S 2.S 2.5 .6 I.la 1.30 3 .80 3 39 20 .12 3 6..3112 
4M 36 4.H 4.8 4.~ 101 3••? 3,"2 3 3.12 3 9 3S .03 3 6S01l2 

0 
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Glacier number.•. : .. . • .. . . . ..... ,'. ., .. • 3 

Areas ot perennial ICe .....•.. 

Ice tree are" .. .. . .. 
Major division.. . . . • 

'. _-L-___ ---- If 

87", Figure 16. 
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Sr..ARE AoNl) 1iII(Jf(t(,A flOl'l)S 

lOt.NT f>j(l. LONt;ITUm: LATlrUHt: u. t .M .. 	 flR IF.14T el<:VAT ION~ OAH. MU~ ELEVATION 
AC AI< HIGH l.fX l. JL SNOW ACCU AaLA 

~ .7 41.n " I. ~3.~ I 6mC"!lS?rl13Q 1 ~E ~76 bl5 l>iI!> 10 • 59 80. 1 
~ 2 . H1 3fi.5 " 7. •".0 16J1UCIt867814(n S • /!6 67. 610 I' a 59 701 3 
5 3 11 .7 31,.0 " ,. ""," I'XUC.86~H411 • .~O 5>9. 59. lh .. 59 610 3 
5 . w "1 07.t.; N 14 lhd tbJWC.":I1ItA 19"l,.. Sw lnll QI. 2ri 1 S9 915 1"I'., > • .1 lq.!) N '9 2#:,.0 If,XOU4l.)338HJ }H 12'>0 91. 914 123. 2" 7 S9 1242 " 1061 3, 	 '" ~w .. "7 20.0 N 19 ill.> 16X(Jt)4'13?~g 114 '>'1 ,. 1295 .!I' RH. IlH 2" 1 59 1156 • Ill? 3 
5 1 M 23.0 t; 19 24,1 !6Xj}l)4420~H~ 14~ NW 1113 1061 10&1 2H 7 S9 1112 3 

lRtt. 5 EA~Tett"1 ••EL t'lf.ltJtR(, lSLAND N ••• t .. C.S.L nMMANNF.Y frt.ICtilLL UflilVf.qsUV AI"f) It;LANO WATERS "HA"C" 1961 

$UAtlE ANU NUttt(A FIUl-lUS 

WENT NO. TH f Jll,. lENbhi .IOT.. ::'l"tlfACE AHt:A AAH Of.PTH VOLUHE TYP~ 

Af!l.' t~~ rOUl EX? TUrAl AHL~TIOti 

!> 1 3,~ 3.' a.s It. 1.1 ... 13 3 4.13 3 0 20 .OB 3 ZOOl12 
~ 2 .1 .1 .7 ./n .20 .lO J 0 I!. .00 3 1>,0112 
~ 3 .h .h .co • 20 .20 3 0 H • .00 3 650HZ,­
5 1. • .70 .10 .10 0 15 .01 3 100Z1210" I." 	 J•5 5 I,J }.15 I.~ .4 .~a .HQ .10 :! 12 15 .01 1 1>50112., & .~ 2.5 2.5 2.4Q 2.49 1.0A ~7 .5 .0/\ J 303112 
5 I ., .'> '" 30 .30 .30 0 15 .00 3 300 I 02.' 

o 


