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Table 1. Snow pa ck densi ty (k g/m 3), ave raged ove r both depth and .e l eva t i on ,
for di f f e r en t times of t he year on the Susitna g lac i e r s . The
under lined number is the numbe r of stations occupied duri ng t he
i ndi ca t ed time period. The number next to it is t he tota l number o f
sa mp les used in ca lculating the mean density. A samp l e is one
co mplete snowpack density determination, either by co r e or snow
pit. The number of samples is always greater t han or equal to t he
number of stations because often several samples were taken at t he
same station. Error shown is one standard deviation where the data
points are average snowpack density. That is, the error reflects
density variations over the glacier's area rather than densi ty
variations with snow depth.

Snowpack Density i n kg/m3

Snow Pit Data Core ~a ta

198 1 198 2 198 3 1981 198 2 1983

May 370 -: 20 420 T 20 390 T 10 410 T 80 390 T 40 390 T 10
~10 !!J4 2.1 5 ]2/65 2/3 2/12

Late
J u ly - - - 530 T 40 - .

l.!13
Late
August - - - 380 T 50 - -

2/7
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Table II. Internal accumulation based on late spring firn s urface tempera t ure
(me t hod from Trabant and May o , 1985) •

'; l a c i e r Date Eleva tion Firn Tempera t ure Interna l Accumu lation
(m) ( ·C) ( me t e r s water equivalent )

May 1981 1950 - 3 0 .12*
West Fork 5/23/82 1950 -8 0 .30

5/8/83 1980 - 4 0 .16

Susi tna 5/26/81 2010 -3 0 .12
Main 5/ 17/ 8 2 2010 -7.5 0 .28
Tribu tary 5/5 / 83 2010 - 5 . 2 0.20

Turkey 5/23/81 2290 -6 0.23
Tributary 5/15/82 2200 -8 0 .30
of Susitna 5/6/83 2040 - 5. 6 0 .21

Northwes t
Tributary May 198 1 2350 -6 0 . 23*
of Susi tna

5/28/81 1950 -1 0.04
Eas t Fork 5/20/82 2050 - 6 0 .23

4/28/83 2060 -3.0 0.12

5/29/81 1950 - 3 0 .1 2
Maclaren May 1982 2010 - 6 0 .23*

5/1/83 2030 -2 .0 0 .08

*These fim temperatu r e s were not measured. They had to be es timated fro m
o t he r temp era tu res at s i mi l ar alti tudes and snow de pt hs .
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TABLE Ill. Percent debris cover in each elevation band on each glacier in the upper Susitna River
basin. Area for each elevation band is ahown graphically in Figures 5a-f.

Susitnll Sud tna Sud tna
Elevation Interval \lest Fork Hain Branch Turkey Tributary Northwest Tributary I'as t Fork Haclaren

763-915 m 100% 100% - - 7lX

915-1067 91 92 - - 19 37X

1067-1220 63 48 - - 10 18

1220-1372 42 21 - 20X 10 23
...

1372-1525 22 3 27% 14 8 13

1525-1677 6 0 23 6 2 0

1677-1830 0 0 0 5 0 0

ro-~ ~?
•

{~bl



II

Tab le IV .

Ave r a ge Wi n t er Season Balance (~e te rs water equ i va lent ) *

Gl a c i e r 1981 1982 1983

West Fork +0.86 +0.78 +0.93
Susitna +0.73 +0.65 +0.78
East Fork +0 .77 +0.78
Maclaren +0 .83 +1.l4 +1.07

Average +0.80 +0.8 1 +0 .89

*1 October-14 May

1981-1983 Average: +0.83 m/y r

Avera ge Summe r Season Balance (meters water eq uivalent)*

Glacier 1981 1982 1983

West Fork -0.87 -l.02 -0.81
Sus i tna -1.03 -0.87 -0.38
East · . ck -0.97 - 0 . 69
Ma c l a r en -0.52 -1.00 -0.70

Average -0.85 -0 .96 -0.63

*15 May-30 September

1981-1983 Average : - 0 . 8 1 m/yr

• Avera ge Annua l Balance (meters water equi valent)*

Gl a c i e r 1981 1982 1983

I Wes t Fork -0.01 -0.24 +0 .12
Susitna -0.30 -0. 22 +0 . 40
Eas t Fo r k - 0.20 +0 . 09

III Ma c l a r en +0.31 +0 .14 +0 . 37

Avera ge - 0. 05 - 0 . 15 +0 . 26

Id * 1 October-30 September

I
1981- 198 2 average : +0 . 02 m/yr
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•
Tab le V. Annual water yie ld from snow melt, firn and ice melt, and r a in f r om

the Susitna basin glaciers during 1981, 198 2 and 1983.

Glacier Firn Total Glacier Total
Snow and Ice Glacier Rain Gl a c i e r
Melt Melt Melt Runoff Runoff

Year Stream Gauge m/yr m/yr m/yr m/yr m/yr

1981 Maclaren River at 0.54 0.42 0.97 0.33 1.3
Denali Highway

1981 Susitna River at 0.43 0.93 1.2 0.33 1.7
Denali Highway

1981 Susitna River at 0.45 0.83 1.3 0.33 1.6
Gold Creek

1982 Maclaren River at 0.64 0.51 1.1 0.25 1.4
Denali Highway

1982 Susitna River at 0.45 0.95 1.4 0.25 1.7
Denali Highway

1982 Susitna River at 0.49 0.86 1.3 0.25 1.6
Gold Creek

1983 Macla ren Rive r at 0.70 0.36 1.1 0.17 1.2
Denali Highway

1983 Susitna River at 0.49 0.77 1.3 0.17 1.4
Denali Highway

1983 Susitna River at 0.53 0.69 1.2 0.17 1.4
Gold Creek

Average Ma c l a ren Ri ver at 0 .63 0.43 1.1 0 .25 1. 3
Denali Highway

Average Susitna River at 0.46 0.88 1.3 0.25 1.6
Denali Highway

Average Susitna River at 0 .49 0.79 1.3 0.25 1.5
Gold Creek

28



Table VI. This table gives a detailed brea~down of how the runoff from glaciers compares to total runoff. The
first fo ur columna refer to total runoff and area above the given atream gauge. The middle three
columna refer to glacier melt runoff. The laat three columns refer to both glacier melt runoff and
glacier rain runoff. The years in parenthes below each atream gauge refer to the time period ove r
which avera gea were taken. Runoff from the two dam sites, (5) and (6), do not strictly compare because
streamflow data are for a different time period than glacier data.

Basin Area
above Stream

Guage
km 2

Stream Guage

Average
Annual
~low

m /a

Specific
Runoff
m/yr

Glacier
Are !!
km 2/ :t

Glacier Snow, Firm
and Ice Kelt Runoff
m/yr m3/s %.

Glacier Helt and
Glacier Rain Runoff
m/yr m3/s %

•

(1) Maclaren River at
Dena 11 Highway
(1981-1983)

(2) Suaitna River at
Dena 11 Highway
(1981-1983)

(3) Total flow from
above Denali Highway
[sum of (1) and (2»)
(1981-1983)

(4 ) Susitna River at
Gold Creek.·
(1981-1983)

(5) ijatana Dam Si t e••
(1949-1981 synthesi zed
flow)···

730

2460

3190

15,950

:: 11 ,100

28.3

83.6

112

299

224

1. 22

1.07

1.10

0.59

160·/22

628/25

790. /25

790·/4.9

790· /7.1

1.07

1.34

1.29

0.06

5.44

26.8

32.2

32 .2

32.2

19

32

29

11

14

1.32

1. 59

1.54

0.08

6.7

31.7

38.4

38.4

38.4

24

38

34

13

17

(6) Devil Canyon Dam Si t e · .
(1949-1981 synthesiz eo
flow··· I : 13 , 800 258 790·/5.9 32.2 n 38.4 15

·Area is not known accurately because Eureka Glacier atraddles the drainage divide.
··Numbers do not include glaciers in the Talkeetna Mountains.
···From Acres American, 1982
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I.

*April 14-30 **September 1-2 ***May 1-10 ****June 14-30

*Precipi ta tion approxima ted by linear r eg reas Lon wi th Ta lkee tna Airport da ta
(r2 • 0.86).

438 .6 mm

1982 1983

16.6* 13 .0

26.0 2 .6***

103.8 18.8****

194.2 50.8

78.6 242.0

0.4** 108.0

N/A 3.4

419 .6 mm

1981

N/A

N/A

N/A

N/A

N/A

66.7

300.2

366.9 mm

~

1981 19 ~

NIS NIS
~O

11* 26 -".

183* 104 38*

330* 194 51

300 79 242

67 279* 108

N/S N/S N/S

891 mm 682 mm 455 mm

Summer precipitation on the Susitna Glaciers during 1981, 1982
and 1983 • . In general, summer precipitation abov> ;00 m
elevation falls as snow (Mayo, pers. comm.' ~ce only 37%
of the glacier area lies below 1600 m· ation
quantities must be multiplied bv ~ te
rainfall runoff from glacier~

August

May

Rainfall collected by an R & M rain gauge during 1981, 1982 and
1983 at 1430 m elevation next to Susi~a Glacier. Data are
lis ted in mm.

October

April

May

April

August

September

October

TOTAL

TOTAL

September

July

June

July

June

Table VUb.

Table VIla.



Table VIII. Approxi mate equilibrium line elev3tions

1981 1982 1983

\le s t Fo rk 1650 1675 1650

Susi tna 1775 1850 1700
l1a in Tributary

Turk ey 1950 1825
Tributary

No r thwe s t 1925
Tr i bu ta.r y

Ea s t Fork 1825 1775

Maclaren 1625 t 575 1625

31
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SPECIFIC GRA VITY SPECIFIC GRAVITY

0 .2 0.3 0.4 0 .5 0 .2 0 .3 0.4 0 .5

-E • •.... •
LIJ ••
(J 1.0 • 1.0 • •
-e • •u. •a: • ••
:::l • •en ••
:i

2 .0 • 2 .0 .1
0 ••a: • •u. • ••
J: 3 .0 3.0 •
l- • • •
~ 1982 ~ ' I mmer Surface

s •LIJ •0
1980 Summer Surface

4 .0 ._._- - - • 4 .0

NORTHWE'H TRIBUTARY. EAST FORK GLACIER
SUSITW\ GLACIER 2060 m Elevation
2350 m Elevation 28 April 1983

22 May 1981

LIJ
(J
~
u,
a:
:::l
en
~ 1.0
o
il:
U.

l: 2 .0
t-
~
LIJ
o

SPECIFIC GRA VITY
0 .2 0 .3 0.4

•
•

• 1980 Summer Sur face

TURKEY TRIBUTARY.
SUSITNA GLACIER
1670 m Elevation

13 May 198 1

I
I

Figure 3. Snowpa ck density variations with depth and elevation .
No t e t hat the top two figures de pict accumu lati on area snow pa cks,
and the bottom figure depi cts an ablation area snowpack.
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GLACIER WATER AND TOTAL WA TER A T STREAM GAUGES
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Fi gure 7. Runoff from glaci ers cOQpa r ed to tota l runoff at stream gauges on
the Sus i t na and Mac l a r en Ri vers .
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