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K N I K  GLACIER, ALASKA 

MAY 1979 MONUMENT AND GLACIER SURVEY 

by 
D. C. Trabant and L. R. Mayo 

ABSTRACT 

From 1915, or e a r l i e r , ,  t o  1966, w i t h  the  exception o f  1963, K n i k  Glacier 
annually formed and.  released Lake George, the l a rges t  glacier-dammed lake  i n  

Alaska .  Eleven geodeticql  l y  control led survey s t a t i o n s  were defined i n  the basin,  

and 22 g l ac ie r  surface a l t i t u d e s  were measured. ' This i s  the f i r s t  e f fo r t  i n  a 

continuing program whose goal i s  predict ing the fu ture  behavior  o f  Knik Glacier and 

Lake George. 



INTRODUCTION 

Knik G lac ie r ,  i n  t he  Chugach Mountains n o r t h e a s t  o f  Anchorage, p r e s e n t l y  . 
ca l ves  i n t o  t h e  Kn ik  R i v e r  a l ong  a  gorge whose west bank i s  t h e  e a s t - f a c i n g  f l a n k  

o f  Mount Palmer ( f i g .  1). From 1915, o r  e a r l i e r ,  t o  1962 (Stone, 1963) and f rom 

1964 t o  1966, Knik  G l a c i e r  a n n u a l l y  c l osed  t h e  gorge, damming t h e  Kn i k  R i v e r  

between Lower Lake George and t h e  wide, b ra i ded  reach  of t h e  r i v e r  no r t hwes t  o f  t h e  

g l a c i e r .  Each y e a r  t h a t  t h e  l a k e  formed behind t he  g l a c i e r - i c e  dam, t h e  dam f a i l e d  

d u r i n g  t h e  summer, r e l e a s i n g  t h e  impounded wate r  and caus ing  severe f l o o d i n g  i n  t h e  

Knik  R i v e r  v a l l e y  (Pos t  and Ilayo, 1971). A t  t h e  p resen t  t ime  t h e  r i v e r  f l ows  i n  a  

gorge l e s s  t han  100 m (meters )  wide. A m inor  advance o f  t h e  g l a c i e r  would be 

s u f f i c i e n t  t o  re-form Lake George. 

A  coope ra t i ve  State-Federa l  p r o j e c t  operated by t h e  U. S. ' Geo log ica l  Survey i s  

a t t e m p t i n g  t o  determine by  what mechanism Kn ik  G l a c i e r  c o u l d  advance'and what da ta  

a r e  necessary t o  p r e d i c t  t h e  g l a c i e r ' s  behavior .  We es t ima te  t h a t  a  5-year p e r i o d  

~ F o o b s e r v a t i o n  may be r e q u i r e d  before a  r e l i a b l e  p r e d i c t i o n  o f  Kni k G l a c i e r  changes 

can be made. 

The f i r s t  s t e p  i n  t h i s  s tudy  i s  t o  s u r v y  t h e  l o n g i t u d i n a l  p r o f i l e  and t e r -  

minus p o s i t i o n .  T h i s  base1 i n e  i n f o r m a t i o n  i s  r e q u i r e d  f o r  measuring annual changes 

i n  t h e  g l a c i e r .  

T h i s  r e p o r t  c o n t a i n s  t h e  c o o r d i n a t e  systems used t o  c a l c u l a t e  t i l e  r e s u l t s  o f  

t h e  May 1979 survey of s t a t i o n  monuments and g l a c i e r  su r f ace  p o i n t s  i n  t h e  Kn ik  

G l a c i e r  bas in .  

COORDINATE SYSTEFIS 

The b a s i c  c o o r d i n a t e  system used i s  t h e  Un i ve rsa l  Transverse Merca to r  (UTM) 

p r o j e c t i o n .  T.he UTM Zone 6 sur face ranges f rom about  1,800 t o  2,200 m below sea 

l e v e l  i n  t h e  Kn ik  G l a c i e r  area. A l o c a l ,  sna - l eve l - sca le  m e t r i c  c o o r d i n a t e  system, 

which f a c i l i t a t e s  c a l c u l a t i o n s  i n  t h e  p r o j e c t  area, was d e f i n e d  r e l a t i v e  t o  t h e  UTM 

system by  t h e  f o l  l ow ing  approx imat ions :  





where x and y a re  the local  sys tem c o o r d i n a t e s  of a p o i n t ;  'UTM a n d  'UTM are  the 

UR.1 E a s t i n g  a n d  Northing o f  t h a t  p o i n t ;  400,000 a n d  6 ,780 ,000  are ,the UTil c o o r d i n -  

a t e s  o f  t h e  local system origin point; 0.999724 i s  the sea level-to-UTM s c a l e  

f a c t o r  a t  the local  system o r i g i n ;  a n d  -2.105 1 0  is t h e  a v e r a g e  scale f a c t o r  

g r a d i e n t  p e r  m e t e r  i n  t h e  Knik Glacier  a r e a  ( f i g .  2 ) .  

Given t h e  local  sys tem c o o r d i n a t e s  of  a p o i n t ,  the  U T l 1  c o o r d i n a t e s  can be 

ca lc t r l a t ed  by u s i n g  the reverse  approxi~:dc<on and assuming x = X U 174 - 400,000. 

x ( - 2  105 lo-:! XUTM ; x 0.993724 t ----'----- - + qfig,,y)o 2 ( 3 )  ' 

A1 ;i tillic? a Love &;pa l e v e l  , Z ,  i s  t he  5Lliile i n  1 ~ 1 t h  UTTl (ind l o c a l  r, i ; i j~-dir?~l trl 

5 ; / 5  f41,1s . 
A t h i r d  c o o t - d i n a t e  systern, the c u r v i l i n e a r  l o n g i  t u d i r ~ a l  p r o r i l e  systern, i s  

, ;  1  for d a t a  ar ;alysi  s ,  . - f a r  i:,;del i 114 :)urposcs, a n d  ;or ~ - l i l i t : k  \ .~ ;~f4:~~c~i '~r :e  t o  s , ! ? c i -  
. . i i c  i fu ,ca+; ions  d l ~ n g  the  ~ , r l ; i c i c r .  The I c i - ~ y i  t l ld ina l  td l ,b l . i l i ?  ( ; I  j~~ .1,7t?s a t  i;h~? : ; i j ?d  

o f  tile r,,ri?cier a t  a jj,:ak rli:<ir : ' ~ l ~ n t  ::lircus h k c r  :!r:l j . ,~ 'o~j i  ' ; ~ Y { ? S  I:,' , i > ~ t t ~ r ' i ; ; l  tit 1.- ?[TI 

, , 

: r )  i n t e r - v a l s ,  a t  UTfl t , l . ? l e ,  : l lc~- tg  !,i,;c c ~ n t e r l  in?  o f  t he   in i ~ : e  s lr, :rn 

:~rld i t s  s ; a j o r  Lr ihu ta r i es  ( p l t ~ t e  1 ) .  Tile l o .  Ji t u d i n a l  p r o f i l e  i s  ;i25 i:;ll.lti:d 3 s  X I ,  

incri2ds i n g  down yldcicr; t ,  u , i . s v c : ~  si: l i t ' o f i l c s ,  y '  , a r e  d e f i n e d  api:r.l~xiii;at,:ly :,r.r-,,i:n- 

d i c u l a r  t o  x '  i n  a r i g h t - h a n d ~ d  scnc>c ( t a b l ~  I ) .  



F iljllre 2.--UTM ~ c a l e  f ac to r  g r a d i e n t  i n  t h e  K n i k  Glacier a r e a .  S c a l e  f a c t o r s  
Frii~n Dcpt .  o f  Almy a n d  Air Force Technica l  Hanua1 ( 1 9 5 1 ) ;  d ( s f )  i s  
tile c h a n g e  i n  s c a l e  f a c t o r  and dx i s  the  change i n  t he  UTb1 c { i> l , ing .  
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SURVEY STATION PlONUPlENTS 

Seven newly monumented' tr iangulation s ta t ions  were established in the Knik 

Glacier basin on Flay 17-18, 1979. Each s tat ion i s  marked w i t h  a 44.5-mm (mil l i -  

meter)-diameter aluminum rod cemented into a 50-mm-diameter hole d r i l l ed  approx- 

imately 0.6 m deep into rock. The s tat ion name and year of instal  la t ion (1979) a re  

stamped into the top of each monument. The monuments protrude approximately 0.8 m 

above the bedrock. They serve as backsight reference marks as well as instrument 

locations. The gasoline-powered rock d r i l l  would not run a t  the 2,700-m a l t i t ude  

of s ta t ion "Star t" ;  therefore,  t ha t  monument i s  supported by a mixture of snow, 
rocks, and cement tha t  i s  expected t o  remain permanently frozen. 

Two U.S. Army Corps of Engineers s ta t ions ,  standard bronze discs s e t  in rock 

(MOM 1941 and JULIA), were reoccupied and resurveyed. In addition, two ground 

intersection points, "Upper Peak'' and "Lower Peak", were surveyed t o  provide back- 

s ight  references from t h e  upper Kni k Glacier. 

HONUHENT CONTROL SURVEY 

The geodetic positions of U.S. Coast a n d  Geodetic Survey triangulation 

s ta t ions  BODE 2 1964 and WEISEN 1964 near Palmer (northwest of the study area)  had 

been determined a f t e r  the Alaska Good Friday Earthquake of 1964 ( t ab le  2 ) .  These 

two s ta t ions a re  the origin of the May 18-20, 1979, control survey ( f i g .  3 ) .  The 

a l t i tude  of BODE 2 1964 i s  the reference al t i tude.  The geodetic la t i tude  and 

longitude of WEISEN 1964 and BODE 2 1964 were converted to  UTtl coordinates by W. G. 

Sikonia, USGS, Tacoma, usl'ng a USGS computpr routine. , Equivalent positions in the 

local system were then calculated by using equations (1) and ( 2 )  of t h i s  report. 

The control survey ( f i g .  3 )  consists of measured horizontal angles between 

s ta t ions  ( t ab le  3 ) ,  electronical ly  measured slope distances between instruments 

over s ta t ions  ( t ab le  4 ) ,  and simultaneously measured vertical  angles between theo- 

do l i t e  axes over s ta t ions ( tab le  4 ) .  The slope distances were reduced to sea 
level ,  and Earth curvature-atmospheric refraction coeff ic ients  between s ta t ions  

were calculated by a procedure devised by I'layo and others (1979) .  Flininum adjust- 

ments ( tab les  3 and 5 )  were made. The largest  angular adjustment was 0.0027~ 





(grad*) ,  and t h e  average adjustment  was 0 .0006~ .  The l a r g e s t  a d j u s t m ~ n t  of a  

measured d i s t a n c e  was 0.30 m ( 34  p a r t s  pe r  m i l l i o n ) ;  t h e  average adjustment  was 

0.12 m. No adjustments  were made t o  t r a v e r s e  and i n t e r s e c t i o n  surveys. 

Local  p o s i t i o n  coo rd ina tes ,  i n c l u d i n g  a1 t i  tudes ( t a b l e  6 ) ,  were c a l c u l a t e d  

f i r s t  by u s i n g  t h e  ad jus ted  angles and d is tances .  Then t h e  approx imate UTM 
coo rd ina tes  of t he  monuments ( t a b l e  6 ) ,  based on t h e  ad jus ted  l o c a l  coo rd ina tes ;  

were c a l c u l a t e d  by u s i n g  equat ions  ( 3 )  and ( 4 )  o f  t h i s  r e p o r t ,  

KNIK GLACIER SURVEY 
s 

Three types  o f  measurements o f  Kn i k  G l a c i e r  were made on May 23-24, 1979, t o  

p rov ide  base1 i n e  da ta  f o r  subsequent comparisons. F i r s t ,  t h e  g l a c i e r  su r f ace  a1 t i- 
tude  was measured a t  n i n e  p rese lec ted  l o n g i t u d i n a l  p r o f i l e  l o c a t i o n s  ( p l a t e  2 and 

t a b l e  l a )  a s  t h e  f i r s t  s t e p  i n  de te rm in ing  changes i n  g l a c i e r  mass and su r f ace  

s lope  and i n  p o s s i b l y  d e t e c t i n g  waves o r  f l o w  i n s t a b i l i t i e s .  Second, t h e  l o c a t i o n  

and a l t i t u d e  o f  10 p o i n t s  a t  t h e  t o p  o f  t h e  g l a c i e r  te rminus  a t  The Gorge were 

surveyed t o  d e t e c t  changes i n  t h e  c a l v i n g  terminus. Th i s  survey i n v o l v e d  g u i d i n g  a  

h e l i c o p t e r  i n t o  p rese lec ted  pos i t l ' ons  by r a d i o  f rom a survey s t a t i o n  and then  

su rvey ing  t h e  r o t o r  mast w h i l e  t h e  h e l i c o p t e r  hovered ove r  t h e  i c e - c l i f f  s i d e  o f  

The Gorge. These 10 a l t i t u d e s  and p o s i t i o n s  were averaged f o r  f u t u r e  comparisons 

( t a b l e  7b). Th i rd ,  t h e  "normal" g l c c i e r  terminus a long  i t s  n o r t h  s i d e  was surveyed 

a t  t h r e e  l o c a t i o n s .  Numerical r e s u l t s  a r e  i n  t a b l e  7c. 

Terminus r e t r e a t  o f  Knik G l a c i e r  s j n c e  t h e  p e r i o d  1950-57 i s  i n d i c a t e d  by 

comparison o f  t h e  Anchorage, Alaska, quadrangle maps B-3, B-4, and 0-5  w i t h  t h e  !lay 

1979 survey d ~ t a .  The n e t  decrease i n  a1 t i t u d e  o f  t h e  s u r f a c e  o f  t h e  g l a c i e r  f rom 

t h e  su r f ace  shown on t h e  maps, i s  a measure o f  t h e  decrease i n  the , . th ickness  o f  

g l a c i e r  i c e  p l u s  t h e  1964 earthquake downwarping. A p r e d i c t i o n  of  t h e  f u t u r e  

behav io r  o f  Kn i  k G l a c i e r  cannot  be made from these  da ta  a lone because t h e  da ta  do 

n o t  i n d i c a t e  how t h e  g l a c i e r  has changed d u r i n g  t h e  most r e c e n t  decade (1969-791, 

and t h e  presence o r  absence o f  fast-moving waves on t h e  su r f ace  cannot  be con- 

f irmed. 

*Grad--an angu la r  measure u n i t  i n  the centes imal  system equal t o  0.9 degree. 
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Tab le  1. --Coordinates of c u r v i l  inear longitudinal and transverse pro- 

f i l e  points a rb i t a r i l y  d e f i n e d  a t  Knik  Glacier 

Local UTM 

x I :,m X Y X - Y 
0 58800.0 30700.0 458800.0 681 0700.0 

1 58113.6 30003.6 458092.9 6809992.9 

2 57406.2 29296.2 457355.8 6809235.8 

3 56756.6 28535.6 456736.4 630852 5.4  

4 55947.3 27347.5 455927.4 61307937.6 

5 55240.0 27240.2 . 455220.3 6807230.5 

6 54430.7 26652.2 45441 1 . 3  6806642,7 

7 52621.4 26064.2 453602.3 6806054.9 

8 52730.1 25610.0 +52711.3 6805600.9 



Table 1. --Coordinates o f  curvil  inear  longitudinal and transverse pro- 

f i l e  points a r b i t a r i l y  defined a t  Knik Glacier--Continued 

Local UTM 

i;iddle ( M )  1oi1git.:rrjir1al p r o f i l e  

448867.0 * - 7  7 ,  - 0  12 t;iIL(,s,7. 3 

1 1 1  49812.5 24449.6 449854.7 G83'?4<(). 9 

r110 50860.5 24293.1 450842.4 6:?0+?24.5 

119 51357.8 24214.6 451839.3 61(304?06.0 

1'18 52055.0 24136.1 452336.2 6:,04127. 5 



Table 1.--Coordinates o f  curvil inear  longitudinal and transverse pro-  

f i l e  points a r b i  t a r i l y  defined a t  Kni k Glacier--Continued 

Local UTM 

X I  km x Y X Y 

I1 7 53855.4 24136.1 453836.2 6804127.5 

S o u t h  t ?a in  (Sr.1) longitudinal p ro f i l e  

S n u t h  Sranch ( 5 )  l o n g i  t v d i n a l  profile 

3 437342.3 

29063.0 23359.6 438049.4 

35535.6 230C6-7 435571.9 

38958.5 22082.5 422954.6 

29351.3 21158.2 429337.3 

39734.1 20234.0 439720.0 

401198.3 15r342.7 440174.0 ' 

40642.5 18451.4 440628.0 

41096 .6  1 7 5 6 0 . 1  441082.0 

41550.8  16668.7 451536.0 

42005.0  15777.4 4;1!?30.0 



Table  1. --Coordinates o f  curvil i nea r  longitudinal and transverse pro- 
f i l e  points arbi tar i ly  defined a t  Knik Glacier--Continued 

Local UTM 

x 1  krn x Y X Y 

S14 42387.8 14853.2 442372.7 6794847.9 

Gorge ( G )  longitudinal profile 

422514.9 

21522.6 25697.7 421514.9 

20525.3 25619.2 420518.0 

19552.6 25385.7 419545.6 

18601.1 25076.6 418594.5 

17649.7 24767.5 417643.4 

16698.2 24458.4 416692.3 

15806.9 24004.2 415801.3 

14915.6 23550.1 414910.3 



Table  1. - -Coord ina tes  o f  c u r v i l  i n e a r  l o n g i t u d i n a l  and t r a n s v e r s e  pro- 
f i l e  p o i n t s  a r b i t a r i l y  d e f i n e d  a t  K n i k  Glacier-"Cont inued 

Local UTPl 

y '  km x Y X Y 

G48 t r a n s v e r s e  p r o f i l e  

648 415801.3 6803995.7 

G48+1 15963.4 23016.2 415957.7 6803008.0 

G48+2 15963.4 22015.8  415957.7 6802008.0 

G48+3 15884.9 21018.6 415879.2 6801011.1 

G48+4 15728.4 20030.5 415722.8 6830023.4 

G48+5 15494,9  19057.8 ,415489.4 6799051.0 

648- 1 15573.4 24977.0 415567.9 5804968.1 

G48-2 15264.3 25928.4 415258.9 6805919.2 

G48-3 14955.2 26879.9 4 1 4 9 4 9 . 9  6806870.3 

G48-4 14646.1 27831.3 414640.9 5807821.4 

G48-5 14192.0 28722.6 414186.9 6808712.4 

G45 t r a n s v e r s e  p r o f i l e  

G4 5 18601.1 25076.6 418594.5 6805067.7 
G45+1 18757.6 2 4088.6 418750.9 6804080.0 
G45+2 18836.1 23091.3 418829.4 5803083.1 

G45t3 1 8 8 3 6 , l  22091.0 418829.4 6802083.1 
G45+4 18836.1 21090.6 418829.4 6801083.1 

G45+5 18757.6 2 3093.4 418750.9 6800086.2 
G45+6 18524.1 19120.6 41851;. 5 6799113.2 
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Table 3.--Measured and a d j u s t e d  h o r i z o n t a l  ang les  f o r  t r a v e r s e  and 

t r i a n g u l a t i o n  survey  o f  Hay 1979 [Angles a r e  grad.] 

H o r i z o n t a l  Angle !lea su red 

WEISEN B O D E 2  El011 170.5435 

BODE 2 Hot9 Scat  210.9420 

Colony Scat  JULIA 48.7896 

JULIA Colony Sca t  67.9252 

Scat  JULIA Colony 83.2867 

South K ink  Lunch 79.1413 

Lunch South K ink  80.5250 

Kink Lunch South 40.3368 

Colony Lunch Sca t  79.8664 

Scat Colony Lunch 69,0679 

Lunch Scat  Colony 51.0672 

F r i d a y  Kink South ' 39.3509 

South F r i d a y  K ink  64.5803 

Kink South ' F r i d a y  96.0668 

Kink Lunch Colony 145.7986 

Colony K ink  Lunch 25.8768 

Lunch Colony K ink  28.3246 

Lunch K ink  S t a r t  193.8691 

Lunch South S t a r t  123.5901 

Lunch K i n k  Loi~er Peak 232.5139 

Lunch S o u t h  L o w e r  Peak 125.5234 

Lunch K ink  U p p e r  Peak 238.1883 

Lunch South Upper Peak 133.0489 

Standard e r r o r  

o f  o b s e r v a t i o n  Ad jus ted  

+. 0005 n o t  a d j u s t e d  

4.0002 n o t  a d j u s t e d  

t . 0 0 1 1  48.7893 

+. 0013 67.9250 

+. 0004 83.2857 

t-. 0006 79.1409 

+. 0609 80.5223 

k. 0006 40.3368 

+. 0004 79.8649 

5.0002 69.0675 

k. 0001  51.0676 

+. 0009 39.3515 

k. 0005 64,5801 

*.0011 96.0684 

5.0005 145.7990 

k. 0008 25.8761 

+. 0004 28.3249 

c. 0007 n o t  a d j u s t e d  
3 

1.0009 n o t  a d j u s t e d  

t. 0007 n o t  ad jus ted  

+.0011 n o t  a d j u s t e d  

5.0007 n o t  a d j u s t e d  

* .  0006 n o t  ad:usted 



Table 4.--ileasured height of  instrument above monument, Hi ; ver t ica l  

f o r e s i g h t  angle, V f ;  ve r t i ca l  backsight angle,  VB; a n d  slope dis tance,  

D between s t a t ions ,  tlay 1979 control survey 

FORESI GHT BACKS1 GHT 

Station H i  VF Slope Dis tance Station ' ' Hi  B 
( m ) grads D ( m )  ( m) grads 

BODE 2 1.48 0.3865 20204.22 flOEl 1.52 -0.5568 

t1Ot-l 1.52 0.0844' 12075.29 S c a t  0. SO - 0.1884 * 
S c a t  0,80 -1.9100' 10640.63 JULIA 1.07 1.8362 

JULIA 1.07 7.3201 8479.81 Colony 0.53 -7.3750 

S c a t  0.80 3.5504 11748.64 Colony 0.53 -3.6399 

S c a t  

Col ony 

Lunch 

Col ony 

L u n c h  

Ki n ! ~  

South 

K i n k  

Kink 

South 

Kink 

Kink 

S o u t h  

S o u t h  

10925.59 

8871.15 

9675.91 

not measured 

9609.62 

5997.69 

4096.82 

7050.32 

not measured 

n o t  measured 

n o t  neasured 

not measured 

n o t  measured 

not mcasured 

Lunch 0.67 -3,0505 

Lunch 0.67 1.0268 

Kink 0.78 -3.7828 

Kink 0 .78  -1.6559 

South 0.78 -4.0422 

South 0.78 -0.3928 

Friday 0.68 -1.1969 

Friday 0 .68  -1.0357 

S t a r t  not occupied 

S t a r t  not occupied 

Upper Peak not occupied 

Lower Peak not occupied 

Upper Peak not occup'ied 

Lower  Peak not  occupied  



Table 5.--Sea-level scale  equivalent  o f  measured and a d j u s t e d  h o r i z o n t a l  

distances, May 1979 survey 

[ D i  s t ance  i n  me t e r s j  

D is tance tleasured Ad jus t 'ed 

BODE 2 - IlOM 20202.53 not a d j u s t e d  

MOM - S c a t  12074,44 n o t  a d j u s t e d  

Sca t  - JULIA 10635.54 10635.46 

S c a t  - C o l o n y  11728.48 11728.42 

Colony - JULIA 8422.58 8422.67 

Scat  - L u n c h  10912.21 10912.25 

L u n c h  - Colony 8871.47 8871.17 

Lunch - K ink  9657.30 9657.19 

L u n c h  - South 9588.73 9588.73 

K i n k  - 50~1th 5996.13 5996.07 
K i n k  - Fr iday  7047,68 7047.59 

South - F r f d a y  4092.08 409 1.98 



I 

Table 6. - -Coord inates.  o f  resurveyed and new monuments i n  Kr,i k Gl acie. 

area,  May 1979 survey. Coord ina tes  in meters 

UTM Zone 6 Local sea-1 eve1 A1 t i t u d e  

S t a t i o n  E a s t i n g  N o r t h i  ng x Y 2 

S t a r t  447917.23 6807883.51 47932.88 27892.62 2695.5 

Upperpeak 443975.41 6804134.93 43989.59 24142.71 2365.2 

Lower Peak 443620.85 6804855.56 43634.90 24863.56 2125.6 

Ki nk 433681.64 6807021.97 39694.25 27030,56 1529.4 

South 437797.85 6801331.58 37809.79 21338 .32 .  1564.5 

Lunch 430028.13 6806945.47 30037.37 26953.76 961.0 

Colony 424237.74 6800237.53 24245.05 20234.63 1109.0 

JULIA 415889.23 6801323.44 15893.88 21329.68 132.1 

S c a t  419960.20 6811145.39 19966.13 31154.64 445.4 



Table 7.--May 1979 Kni k Glacier surface a1 t i t u d e  surveyed May 23-24, 1979 

a )  Longi tud ina l  

p o s i t i o n  A l t i t u d e  (m)  

M 1  0 2265.1 

Mean ( x ' )  

b )  Measured d a t a  p o i n t s  Mean a1 t i  ,ude p o s i t i o n  

G48 + 0.2 t o  G48 + 2.0 102.0 16108.8 

c )  -- P o s i t i o n  x Y Alti tude ( m )  

NT 1 18065.5 29975.0 78.7 

NT 2 11826.7 29894.5 73.7 

NT 3 17401.4 29581.7 70.1 


