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1965

Ol&siei* Katiosal 5&rk, Mca&asia 

Zotrodactica

\_

This report records ths resiilts cbfcsiaed cto£a& th^ 1965 season 

ia the ccsxtinuiiag "progr&a of cbssjraaticsa en tho Cadncell and, 

Glaciers ia taacifa-1 National Farl^ ^lonfcaca, Thia is carried on 

cocp^s^Ltive^r Ijgr tha Geological Sim$r5 the Katiczial Park 

uad 6he Weather Sarcau* It inc2.ud33 the deteorduation of
V

changes in tho erafaca oLe^ation of tha glaciers by tho

of profiled; changes dasdag ths eiznaasr tooths "top tho placesiescit of

and obsorvatic^s at ab3^,tion stakes; isa?Dpdl^3g the glacier tesaaini in
 ? £. *

^sars to record axaranes or recession; dstenmination of 

iscy^asnt by the location of siaiked rocks; the operation of two

storage-precipitatioa sage* in the issssdiato viciisity of tha Gricnell 

Glasior to racoifd./Bsnyal precipitation; tha opomtien of ty 

staticsc, ess jt^t oclo^r tho Grdiisisil Glacier during the stssmar

cco Just below the cutlet of G^iiinell Lal^o 02 a year-round 

; t^poratura <h,ta cea? the CHnnall Glacier and teEperature ai^l 

pracipitation data at ^psn^r Cbilet 2^303* ths Sparry Glacier during th© 

mssassr cLoa^lls* 1^9 inv^sti^tions. carried ca ara described in tfes 

escticar for each glacier*

the period oovesTed by, this rsfport, frca about Sojytember 1> 1964, 

to SapteE&sr 1, 1965> shc^*d below ao^gsal tss^aratyjres and above

the



monthly Climatologies! Data for Mcntana:
.-- .-. . -<.,._- ..

Ncvessber 1964 - Unseasonably cold and scae snow.

December 19&4 - Severely cold  coldest December en record

at ra£.ny stations. 

January 1965 - Western mountain sncigpacks wars seasonably

very heavy at the end.of January.
,'> >"''li' ' V~v '"  '''  '- ' ' "."* """

March 1965 - Coldest M&rch on record at many station.
^ 

Sncif .-mrveys shared that mountain snow fields

contained record or near record water volume. 

April 1965 - Snow surveys at month's snd showed water

content at or nsar record love!. 

July, 1965 - Kamlraaa teoperaturas ceolar than noraal ajid

mi;^±su2a abctre normal* 

August 1965 - StCsTBQr« cool, and wet. latter conditions

have'prevailed eince 2-!arch. 4

" The available temperature and precipitation data for Sperry 

Chalet and Grlnnell Glacier, along with the data for the 3 sissmsr .. 

3cSitUla! at'1/est Cascier, aro Shoan Jia table 1* T1:s data la the table 

indicates that atsnsLar temperatures were baloi-/ average and precipitati,^.

above average in the area of the glaciers. At the Sperzy Ciialet both
- ..«* .''    

July and August issan temperatures were below the mean, and the precipi­ 

tation v*as above the mean for the 6-year record available * (Eecord 

started at this location in I960). The mean August tsEpsratur^ at the 

Grinnell Ko* 1 station was below the average for the above 6-year
"

-2-
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Table 1 - Temperature and precipitation data, 
July. August, and September, I960 to 1965 inclusive.

I
Year

Mean a/
I960

61
62
63
64

1965

: Mean laxin ;n : Mean Maximum :
: Teir.r-erature °F Tprperafire °F : Ter
: .July

6^.0
66.1
64.8
61.3
61.7
62.7
61.7

  A i 1 *7   ^t^ '*""*'   M J-f; 9   «J~ fc- -  

62.0 33.^
5". 9 52.9
66.4 ti~.5
60.6 52.2
63.2 5~.0
56.7 ^2.9
61.8 4~-3

t i-L"

  , 

93
89
^3
-X)
88
89

: A "I--.

_
37
96
91
90
81
89

^ -*. ,

__ _

80
76
79
39
72
74

: <T'ay

80.6
8^.4
81.1
7^.-+
77.5
^8.7
^9-5

icerature °F :
; A'ic.

WEST
-8.5
70.2
34.6
75.5
79.3
70.2
76.3

j Sept,:

GLACIER

67.2
67.8
59.7
6". 7
71.3
60.3

  53.9

Minimum
Tecr

v'Oly !

__

40
35
33
39
40
32

erit-ire °F
A ig.

__

2 *-+ 

39
'J ^

3°
32
32

See'..

__
26
20
27
32
27
29

i Mean Mininiua :
i Temperature °F :
: J'jly

47.3
47.8
48.5
45.2
45.9
46.7
43-9

t A'W.

45.5
45-5
48.1

« 45.7
47.1
43.1
47.3

t O£ ^- *  

39.4
38.0
35.3
36.7
Ui.1
37. 4
34.6

Precipitation :
Inches :

"iiy I

1.27
0.00
2.20
0.58
1.^0
3-50
2.25

(Vug.

1-33
2.75
C.76
1.03
0.79
1.51
4.12

i Set*-,.:

1.89
0.59
3.33
1.65
1.80
2.71
3-03

SPERRY CHALET
*

I960
61
62
63
64

. 1965

62.7
58.0
52.9
53-5

b/ 56.1
53.^

50.7  
61.9 -
51.0
56.6  
45.5  
53-1  

3~~"i
"" u
"6"

79
74

76"90

82
81
"6
 ""7

  73.0
6". 8

  61.2
62.0
66..+

  62.9

rn* f.
J : . C      

71.8
58.9
66.5  
56.7
59.9

39
37
32
35
37
35

30
36
31
36
33
29

52.3
48.2
44.5
4^.9
45.7
43.8

43. v
51.9
43.1
46.7
42.3
46.2

  0.15
  3-27

0.76
  2.30

2.69
1.98

3.32  
3.30
2.41
1.60  
3.52  
6.44   '

GRIMELL GLACIER

I960
61
o2
63
6i»

1965

_ S"* 1 _,>-!-. -L      

61.7  
54.5  
57.5  

  ^.9 . 1  
54-3  

  81
89
84

  .-' ' '82  
-   j-,-74

. 82

  59.3
73.6

- 63.5 -
68.4
57.3
64.4

  '<!
33
35
38'31

28

_ __ ^2.8   .  
  49.8    

45.2
    45-5    

Z.0.8  
.     44.1

-M^ v*^

   
   
   
   
   

a/ From 30-year record, 1931-1960. 

b/ No record July 1-3.

-4-
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Gbrlnaell Glacier
  jtrw w-flV: « iv;. ,

General
v

Ibe compilation of maps of the Grinnell Glacier based on aerial 

photographs taken in 1950 and I960 *?as completed and the caps published. 

The two traps are on a scale of 1:6000 (one inch  * 500 feet) with a

20-foot contour interval and are shown on a single sheet, 22" x 3V,
»

for ecmteieac^ ia eos^psrissn. Tfro 1950 Jasp supersedes the nap
',. '-':   *- --#" i   "'-; -. .'

published in 1953 as it was baaed on more adequate control than was 

available at the time of the previous compilation.

Surf ace Changes 

Profile*

Profiles No. 1 and No. 2 *ers remeasursd on September 5, and 6,
"      ' ' ''

and No. 3 on September ?., In the description of the profiles the 

tern "station" refere to the distance from the initial point,

The profiles for 1957, 1962, and 1963 are shown graphically on 

figure 1. The 1964 and 1965 profiles have not been added in view of 

the small change since 1963. The mean elevation for subdivisions of 

profiles 1, 2, and 3 are shown in tabled 2, 3, and 4 for all the 

years in which measurements were made.

Reference to these tables indicates a continued lowering trend in 

the-«arfae0 ^H^rstien of -^feifrMgl&eles*  'evezi'-fchoggh some T'ears shored a

higher surface elevation than the previous year. Profiles No. 1 and/ 

No. 2 indicate a net decrease in surface elevation of approximately
i

-5-



23 fset in the 15*7ssr period since 1950. Profile No. 3, T-ihich 

first Geasured in 1957, showed a nat decrease of 2X) to 11 feet during 

the 8«-year parted.

Profile No. 1

Profile Ho, 1 was remaaaursd on September 5* and 6. The 1965 

profile *4*as found to be about 2 feet lover thsni the 1964 profile 

between stations 200 and 350. Otherwise the profiles for the two 

years *naro essentially the same. A few minor variations vrere noted, 

but these could be partly due to the difference in location and 

spacing of the observed points. The lew point or. trough in the 

profile, near the head uall, at about station 2000 -was sssentially 

at the same elevation in both years,

Profile Wo. 2

Profile Ho. 2 .w& .zm®£&&f?Gd ca S0pts^ib?2r 5^ .and 6* This was 

similar to Profile Ho* 1 in that between stations 200 and 350 the 

1965 surface was about 2 feet lower than it was in 1964. Otherwise 

the 1965 profile was practically coincident with the 1964 profile.

The measurements at Profiles No. 1 and No. 2 indicate melting 

is most pronounced near the edge of the glacier.

-6-



Ptoflle So. 3

?rcfila ; ro, 3 was aaajirrsd en Septjjacsr 7, This pr^fila - 

cot soascrecl ia 196* ao tha £b21c**ix*g ecqpa^isona j^fap tc. the 

1963 profile* B«£weca stations 500 and 4D5 rj»,2 1965 surface 

zzmeh the saae as in 19^3; £rca station 4CO to cGO it ^ai 

by as ranch 34 5 i'aet in places; ^rca station 600 to 1200 it 

^r«^t,isr.3J:r t&s .3*21? a',i in .X96^,?, Jfrrsa at.sLlsa .1220 to..IEOC 

above by as i^iich t\a 6 rcet in places; and bat^oen stations IfiOO and 

2QGQ th3 1965 surface "sis gsneraUy 1 to 2 feat above the 1963 

Tha 1963 aieasurciasats ecdsd at station 2GCO-

-7-



""< Table 2. - Profile. No. 1,, Grinnell Glacier, Montana

? --*-.." ' ^' ' % *%v" !4 Mean elevations, feet

  -1*-'.'
;1fef«'?J . " - '-^,

  :/.- v-fe' 4:;   :,-, Distance from reference
.;-_, Date

~MC»

Sept. 14, 1950

Aug. 22, 1952 ..
*« r>; ,

Sept. 4, 1953

Sept. 27, 1954
>'V- ' . v**-s.~-v >>&$&' &

Sept 78^f 1955^ '"
----- . ": *" --.,<'  

Aug. 30, 1956 ,

Aug. 13, 1957
. . "    ' '- ;

Sept. 10,. 1957
-   ' ' ;& .

Aug. 12, 1958 I? ' '   ' ' $>"'-

Sept. 14, 1958 . "
,,   -?.'-. -^v
Aug. 14, : 1959 \

'_ .^'\ -v
 ».-.- * .*

Sept. 12> 1959

Sept. 2, I960

Sept. 19, 1961

Sept. 1, 1962  . r " "«."
Sept. 12, 1963

..v

Aug. 28,29, 1964 £
' ^ - - '*: V " ',, ">&" V~^C"-

Sept. 5,6, 1965 'f
 -.£:.  * 

'- * »l'i!. 

_ -3.' - r ' , - » - X '    

100-500
,*.-

6463.5

6463.6
--r.

6460.2

6461.1
."'''--"^' 'J^'' i -V^!"^  «.  . *'-*?'» "' ^"./"S,.:
o4o2 . 0

*^-i
6462.6 %

6461.6
-- -.-  *JjR,B.

6458.1,'-
  V .'' " *""' '

6454.8 .
. w ^- -

6449.2,7

500-1000

6510.3
' -y* ^k«- '

6510.0 'I "**"'"

5- .' ;? -.
6505.5'-?;:'

6505.8 .;_..-;
gyyt : , -> -*« ^' Sfl^'

^505.1" ''
t .  ''-'   .-

6504.4
.(.-.<  '.--

6504.0
6500.7 ,,:

*".-«- , - ^^Vk   » ^ j

'6497.0  ' .:'
">.i, i.,

6491.1 '? . *.

1000-1500
point, feet

1500-2000

*:M
^ ; '>'

,V-" '- *T i^s-W

    ,:>i^. ^ :,; ; Itl.^-
6529.5

6523.6
~ /- *

w.-v"'.

V 6523. 9

6522.9

6522.0 (f.\>
6518.3 -"'

. i:

6513.2 "'

.

'(S507.8 -
v , ^»- :vt: ?s^ -. .. : ;,H;,,.- - , ^

6454.9^
"* - ,

6452.2
"X-- '-x

6453.0 ;' 

6447.0^,

6446. 6 \
,i-'<>

6440.6
-^

6A37.3 £
;*- . ^':. ;-^

6438.8 '
'^sV=-

^ i^r-^i-ffjy

6498.3 ', , ij^-.-./«'
' T"' ^A x ~-

6495.7"^
'   - - "  

6495.9

6489.2";.- .;.

6488.4 " "
»"  ->' r-V-V,'-' ""- -

6484.2;'"^ ^
6482.8 .::-;-*c

6514.4
x-..;.;;:v^ . >-r
6512.2
6511.1  '

"'  .''.'**'' "'!.?_

6505.0
'. /. ''.:ikf/f ̂ "-

6499.9 .,
r^* '.

6499.3 ^ ^Vii----^^^.^- J -^ ---^'^
v- .     *" -i--..« ~

6482.7 .U^
' - ' r«i"i'- - ^-v^efe

 -*- *-*-o. 'V1?"-

- 6498.8 '
/.Ji.----,.. '&-* , ^^ '_-, --"-V^v

- "^iV
' ~~* 2^v

; "0 -
«  I,.- '"* ?'« ' .'.^-i    

' '; ' »    '. / '- ' 
"', '^' r ;5   .%*

  .
*.

6515.4 ;.

6513. 6  
.-; ..- ^ . '."^^
" 6508^> ;;;
.^f -4?""^ " - "-,   *-*. X*** 

f*._ » - - * ' *'" - \

J. 6503^2 -
^j--  .^

^' ^6497.6 .L-.
.^i

6501.9-1 ''
/- * *v 4 ^ -V^- '-v~"   * '.-*"' --

6500.3 ;>{;
 *-t-i

6502.3
' " "'?;..1M..:'S'-'"

" " ; * ' ^ - ^.. ' *,'. - '
6496^1^".'

**.. 1 1  ''.-,.

..6492.4
*i* r ***'

<? 6490.8 v/
-> * .-c", '-r.;.^   , .*^* -
^ "6490.2 '
-^.--.,  « *;; 

 '',.--*.»>': "<"!? * V';̂ ^r*-'
** ' '. .    - ^ -s .- * ,1!  

 ^>~   ' n> '. T- , -V. " 4V »w*V>* *-:iw  - .-J:  ' !*--'%*
"; -,->>: T -v  ***» > -5 T
?*? ̂  v;   ." 'f     & : - ?; -& sfej" ̂
^^:.:^-7^^,
r* "^ v* -  .^" v:'-' '^'j;-t 
-. . : f-' -l!*<-si*«r^
- - r*iUf  - '*'* ' »>- .:; - ""..'. .'- '^^-i^'.

- .' - » " . - ;  'T .'"'-'

"' V *  "| 0 '" ij: ^ 't  ?  '
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* -  ' ; '-'-^^*r':.4;t; f:«

'   * : - ^llj^ifc" ^..^^^>SJ: *SS^'^
 ' -*' " v52^S?J^|

4"r  ; '^4-*'. ^~'*fr';"l
* -f* -- 'A ^  ' Jl' } ( , '. .r '7.V-*1 |

>," .A'' ^** 'J^ - -vCS^L- *r-'»^ ' ' > % 14 v. . /--*- .#v-|^-.>-,-\   * :^ | 
f-^-SJJ-^-^.'-iW*-.;. . :;« ; .' " ^^-\' ( ->I*>^---v
^^r^v-'^V"''* "ivl^* *-'S?^ c '

- ' «-»^» *'* "^TV* * "**
^ *. .- '^*:''.' -."v :?^lv,'-,- LV^'
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S" -   '-i* * *:** -

. , U ,';

- -.> :^« ̂ .>;:^,I5y^:^. ' .CV

_

*-

Date , ^>-». .1   -

;J rSept. 14, 1950
'" -"-.-' pT- "'-Vi-  ".. 'i. ,    . .-/

Aug. 22,/1952 -v..- . .-.;
->..,- ..' .1; .'., '.J': -»-

"* ' ' -.".'

- . Sept. 4, 1953

Sept. 27, 1954

Sept. 6, 1955

* . Aug. 30,1956
^c

Aug. 13, 1957

~ Sept. 10, 1957
 v4 , ' .^v'^-:,
'."" Aug. ,12, 1958^,.

~. . , ' ' '  -^::^>\- \ '- -^-"

"^ Sept. 15, 1958- -;'
.:*'>**' ";-<',  "' :* /?'-i*

' Augv'14, 1959 / ':
**';.   v f   -t
Sept. 12, 1959

*-" "
- Sept *3, 4, 6, I960 ,

Sept. 1,2, 1962
~.y-

' Sept. 12r 1963 '

;v^>'-"., ',

' ">-   ',
£'*' -,.v - ^ . - '

''-      - .*  j- %

V^^ivfe;^

^V^-.-^K
^^j^Yw-'f^flr-w^.^- .' >

. 2, Grinnell
- .w-"

, r ,£-< 

k.,^4*.1 ,-- v : .«-- ---:=fe-

r i ir ir"VT 1 if-

^*. ^B , ^ - - r--j»* »,
-**C-.a : v-v'"*^>''-*=' - "f '"* "V

' ;* "^ r ' '  * " ^t*-'"'»

^^^^^^^T^^^^^^-«^^^-^H^5G ' .  ** ?,;» ?:*<'VffeS*^.i>-fflB^H

'..'  '  ,.   . r  '«  "" - . '  -
 f;~i*: ,,'"'  « " : ;^ ^*X : -' ; ' , -^

*^ * ~ t'.v *^f-^   '-* ^  

S^S^^^fg.^Sfei l-"^£$£-:«.:. .*».-" -iV -.^- . ., Y - v",   /  .-* r -- -     '; 'a-^.V*'v,'^'*r -^-. -J3K.:
*--^   -< .*,£f" .- ' --V^'j

*lr"- c <- -«v '" -' »-" 
-T _->.t ;-^, ̂ yy- ,. V) .

.^I^-V^VT-S ^-'.,V-

Glacier, Montana: ;~ ^ ' .'.'^.5.^ . .
'"'"^ii." ' *1^"\ i-^/W? . >&^' ' - --ri >*/'., ? 

Mean elevations, feet '* '" "" -l,p:
f&ft-^t'-il

0.00-500

6460.1
,-- ' " : ' 

6460.3
;'. .J

6458.4'

6459.5

6460.6'

6461.7.

6460.2 '
i

6456.6-'
6452.5:,
 ' , ;-.^
6446.4
/ . '..J^-:

6453 .or
. ,

6449.9

6449-9

6442.8
L *'T

6437.5

V'-.-;^vT.-«?-Si;-

.Distance

r ^Wn^^ -: «, ; V^i^V-^/'n.^': ;*^-iS*-*; -.t'"^ .'.

from reference point, feet

.500-1000 1000-1500 -1500-2000

6523.3

.6522.6
 :

"6519.5

6522.0

";6521.8
' V-' '-'v,*^'

;^521.6

-..'. 6521.3
**.'-,

I 6517.9
- '" .' -  :   -

J 6515.2

-'»,i

. ^6509.8

^'^ *?'"V -'_> -

"JjS5l6.2
-i<^*-.-' ' *>

6513.6

 * 6514-1

6564.8
.,

6563.8
*i* -3"-f''* "'" ; '

'**; 

P 6564.4
*" " *,

. 6563.9

6563.8

v

6563.2

, 6560.6
./ :   ":^   , ""  : -W-'"

' : ;.'; 6557.1
--^, *

^ 6551.6 '
^'.f^,,-.*;,.-. . J*
 ^ ' 6558.6' *

* - "*=!''

  -; ,6555.7
J *,V 7-^ * -r ' . -.»

T' 6555-5

76506.4^'.^ :*' 6547.4
5.*.-f*--'*"V l .

6499.2
X'"-'    **

 %> 6541.8

'"'-."   .<''*
'

^ 6604.8. % "'"^-i
^'jL; X-i"   ' ' S- -\^ - "'"."-"'«'  ' :   -V" '' " :

"v '

:> 

^£ '

      - & -

"""'6604.6

^ J

6602.9
.. -«
6600.9 ,c

:i,\,;<;6596.4. r' ;
V J ./-V^i.

i :> 6591.2 - M :
;^*t> ." : - .  ^ix f"f?A

If 6598^4^;"'
 *. ^ - -. ;-v' .

,/. 6597.1 "**'' ''  "
"'6594-7

6586.9 £ . ...,
r   -.'..- A;. *. .*
 «"-.; ; 6582.4 *

"--. *- 3 W- ' - S^t^.-~ . "* f

- * £!£ £* '^*'i^vVr " "j-%^^*; ". , */*-*!-

,"^? . '".^^ > ' .^-?.i.; -' " .   '"£

' - ----- .''V^, . '~f

2000-2500 ,; : .fe '- 1 .
* -  >  .'?-:

"~  : ' . *    «;,* :*r
^'H ^ -r  -'-- 1' S - S*

:/!W'--'^W'   «    -'^l^^V '" .*'-i:5

".^...^  """ i 'H,-i- ;.-- ?f$"' -Jj'V
w .'-i«-'  ̂ .',, . ^ 1". '5j>'- '. "?J"ISU Jf!

! « "" "_i v?*r i '- |i; ' ?" ?;.' v^'^'.f^'*"' 
  "*;,  - ~"- :-^-4^^^ ̂  *"'

,-. :' .- '  * J»--'=.'".^-.-.. -,.. 
~*~* -,:' ^ ,r ^>.^^'- *.^V
"ci;-.J^* fv-^f V. -,-V . ;'--'^ i^-rt^l

^^-.^s^r^li
t'*-*- ." . ' JK^^tji""1^ ^ fe*

^ 6659-9 " ^t6:y;p
J -r *-**s^''"   = ->-'^

6657.2 J.' 4̂ -'';^
'"  i<tr.?--'^-*f; "/»'»?"

6654.9-"vJ?Ji^-v\fc
"^ -- --^^'I^^C'^H'

6649.6 \4:S ^ ^
;.%*'. .;  -~^^V%*?j,
.". 6642. 7, j  ^kf'&tjj^
v ^- i^,^- 'f ̂ t^^6^ ' ","" i«

£.£cl £. " -""*'  *x/' '^s? 
OOpJL. O' " ,   ,." . s.   *^*# -  'e ii- 't-'-'^ii-Ss^r   *%«'

; 6649.5 / v^' %R  . v i-tf . r  -    -.£-,
; 6646.7 ^' S;.*4|-

6640.7 ^.^ Jit
-*..£. .;^:r- ;A- J

- -V^

Sept. 15,' 1964 ,_"' 6436.5 ^; 6499.1 3^ 6541.1 / ."£; J$581j£
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Tha -ablaticTi iRsascr'sseRfc^ aa«' dster^ired by drlllteg a hole, 

,iior& 1 inoh in disaster, with an ice auger aad then placing wccdsn 

Stakes, 3/4" square and 6 feat long, in tho hole* Each o-foot stake 

'*a& irar&ed tilth black ksel o&wijQg the location number, position in 

the bole, and the <iate placed. The stak>*3 vere nsa&ered from bottcaa 

up, th« Icuest or botiom stako bsing 1. TSaa blade kesl narkicg has 

not always b®e» aatisfactcr^, beccinirsg iaidistiact, particularly for 

.itakoa that h?.ve baen in pl^.co for 2 JQZTS or more* To crerccme this 

difficulty a ns&f tcethod «<i3 tried in 1965 s :<hich prcsdsea to gira 

definite infomation* A 1?tapswrlter?' was used with Jr alinointiia or 

ccpper strips. The identifying iaf onaaticn ̂ d date was imprinted 

car a atrip of ths metal about 3" long which 1*33 than tacked on the 

staka neap its ugper end* 2ha following is an exaumle of the 

iapzdating:

This indicates location 4> bcttci^ or lowest stake 3ja hole, placed 

Aagi^t 11, '1965. The tapeuslter «as p^iick snd coanrenitjzit to 

and rssdil^ carried along with th$ rest of the gquipeaent*

Fire abl&ticn stakes were placed on August 11, and 12, and 

renaaattred ox Ssptcabsr 6f and 7* Sis stakes set 3n -previous years 

vere found and observed! <^o *»» 1961, two from 1963, and three

The results of the ablation osasurementa are shown in table 5,
, .r k , -. . 'J, \

and the locations are ehoua in figure 2.

-n-



f

TIi» five shakes placed ia 19&5 v-*ere rssseasured 25 or 27 days 

later. 22*9 ablation rorisd f?os 3.1 to 6*2 feet. As shorn by the 

tiibla uh^re *n3 ao 3&ov? £?o& tha prafTicu* ?*inter at throe cf the 

1965 loeaticr.3 asd only g-fcot at one location* The other location 

had a sjcbcw dsp^h of 6.6 feet.

tho 1961 atakss ttsui a particularly usaful addition to 

th* record, This ahouod a nat chsmge of 12.5 faet or about 3 feet 

per y«£F* "Hcweaenfc diuri&g the Vyssr pelted t?as 125 feet or an 

avarago o? 31 *®st per yeay. The bottcrar-of-hols elevation at the 

tisie of pL&cesteot, July 20, 1961, was 6663*3, and en August 11, 1965, 

was 6651.6, a decrease cf 11*7 foot* Ilia slope of the glacier surface 

along tho direction of movoacct was about 12 or 23 feet in the 

125~fcot distance* This vculd indicate that the ice at the bottom 

of the hole T&a coving en a slope about the sssm as the surface of
_.,-«*" "  ' -. »' ' Vi, "" .- ~ ' 

the glacier*

The 1963 atake, S*2, placed en July 27, 1963 » waa observed on 

August 29> 1964, and September 6, 1965. The bottom-hole elevation
.fAm^   *x

on these dates wore 6477*9, 6473.3 » and 6477.0, r^apectival^r. Theae 

values, considering CG;HQ possible orrora in the stadia determination 

of elevations, would indicate the 2&cv&aant of the ice zsa&s in the
^ . '?,." -: ? ",«; .> ...,'.-   .*' ; - : .- £»  .

area was practically horizontal* Movement during the- 2-year period 

60 feet or 30 feet per year.

-12*
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tfieyesi^ x^arked yoc&s yer^ relocated, also 4

<K? -drdtior^X rscicc tfsrs asy&ed and located to serve 

C&3a& for t&oss boccuii^ Jx^t cr- tec near tha edge of the 

laeisr to gire i^aJJibl^ reatdt^.. ihe 19o5 loe^tioc or ihs rocks

id 'tiliss 4 AKLatiaa ^taucos are shcwaa en fi^^e 2, ;

rcaclts of the 3.965 ooserraticns ara as follows:  

59-1

45

59-c

63-1

£4-1

58-1

63-2

59-3

»4 '

S-2-63

S-3-64

S-3-61

35

33

34

70

20

32

100

60

23

125

?nl!ca isto crartyasse. Could not

t end Ic^-ticn in

Ir.co2^l3t^it vriLth obserTfaticcs.

Since 1963 5 about 50 faet ye?

Slsce 1963, 02* 30 JToet pe? y^ar.

Sines 1961, 31 
pariod.

a/ *toTBBic2jfc siaca 1964

sr j3o? /or the
N

otkentiae iadicatsci.



Iho sjri'ivsjJ^  : £ th-i I «V.e at the «ra of t&a glacier showed a

««,uv?t aiace l*>c.+- yzy .± 4i,rcoxLca 01 VOO fs^t tha 1965 

shoreline wsa JjG tc 50 feet b^ck £rca £he 19&* pcsicicn* Althcug^s 

tMa indicates a rec^wica^ tfao ohzui^a is profcabl^ ^ie aa mich to 

tfio brssaSdrg a-way o£ tiie tea rJLcas ^^ shoralins as actual

irx^ teat tha dci'saaoast of t,hs £Ucier la 30 to 35 faet

i the Ir&e, tl^e act\sal leas of ic^ aLcr.g the 9CO«foot 

section rafsrrsd to .irers^sd abo;rt 50 fa^it, ?k> cbs^rv^ticcs 

jrace -ilcr.T tho «csj?e. of tha <ziaoj.gr sscspr; at the 3 profilas 

no j5^nifi<saat ctLCfc-renco was io&U&ted from roce^t

two etoa^ge^pr^clpitatioii gages ̂  established .^^i 

L^r t&e WsatAer Hiireazi -and tha National Park S^nrice5 ona in 1949 and

«jnr3 -^5*. 19J5? -^3r& -of^.irv5Sd In -o^mtlcs* Hhe ^glog station aA tha
* 

outlaw of Giismsll lake. 9stablish«cl in 1949, and the one just bslcw

She ^Is-ci^^ edtaoliahed in 1959> T./sre eJ^o ccntiiiusd in operation*

The results of tho obaervatlocs at the two prscipitafcioa g^-ges, alcag
" --.'.* "'      »  

vdth tho z'urscfjf at tbs outlet of CJrirjiell 3jalce for eorr^posdlng

pericda, are shofsoi ia tsi5le 6. Th^ tiine of obsarratiotta at the-(i _. -   .

precipitation gages varies frcn ysar^-to-year so th« obserrod x"«sults 

ara net strictly corparablo oa ajj ennual basis. Hotrar?®^ sunsaer 

precipitation is iiaaally rathsr lc;f so ths difference between the

values and the values iT obaerrsd 01 the sa&a dabs each year



'.-&TiAd nest be an appre-elcu^J.a ^rcan^age- of the total. Tho a 

isted a*»3 thtsr^f^^e clo«s-j *o -true aumud v&l&ss. Ccrosldaring

fTiotlj July Z1 3 1'5C. to Asgast 12,19*5, tha arerags at 

rzst IQ3.4 inches. vhs ?.Tsra*e arr/jai sraacrjp at *^;e gaging 

ca b^Icv Crisa^ll tsko for tho aisne poric4 -sas 97.6 inchs^, or 

^*v1 inchee las* tisaa fciie o^ex^^d preclpltaticn at g3£© no* I* 

dif r«reace i3 psrobabJ^ lai/ ai^l, as t-hs runoff tigur^s a?« saw* 

-:ha*i the precipit4»tdcn ii^ureo, it vcnli indicate that the 

«atoh it. ra^> ^5 . Z. ia i3zs3v^ih laas Vsaa the srreri^ for the entire 

basin abers tha paging staiicn. . .   .

predpitAtion, at ^?^3 no* 2»- as in previou.3 years, 

much ^re-itar than at £2go no. 1* For tha 10 7eara of rscoyd 

.abl© at both j£&££3 ^hs craexrred value for no* 2 airerag^s 52 ps?- 

greater tSaa« at 120, 1. Tear^tc-yeap ccsrpari^oaj have varied froa 

?£ 34 psicaaat to a K&siffium of 65 percg&b. A* stated la 

reports the diffcrenee in vdj^d patt'jrris* *Mch in tuza aro

responsible Tor the pTono&need diA.fsrtASics in citch at ths two g^^sa*

The rel3wicn bstora&i r^ao^jP at th« £^^^ 3ta-ta.cn bsic&r Grinnall 

an-d th^ e^aaix^xi pj^ci^it^iticii at the tago ^gcs vaxiee 

year to y^a^* This rolq.ticri8>:d.p is strongly influsnced by sunsner 

s* High straaasT tetnperature fcHodn^ s. liinter of lor/f snow­ 

fall could result ixi & Mf£i r^nof^ value* Corr/ersely, a sussaar of low 

te^p?>3^av^3?03 could rsault in a low Talue of runoff crsa though the 

e&oi*f all for t^e gac^dln winter had been



^J
MS :'J
  3N^ fljl'." -X
 ~s-?s

.. fi'.-^

.-£>, !

The .gogis? jstaticn iE&s&ataJj below the ^laciar (see figure 2)
i 

was plr^cad in opar&tioa fer the aeasca on «tete 30. The recorder had

 3?

rS?*£

a operaticis until December 11, following the last inspection 

on October 11^ 1964* Tho stager discharge rslaticn during portions of 

this. pericd was affscted by ice.

The results obtained thus far at this station are ahc&i in table 

7 and ccsapared vdth tha record for the corresponding months at the 

s?^.^-^ta^l:^i jb^;^i?'-'ih»-^a^.«rt; ctiT'CftijQ&eU 'taka* The ccacpariscns for 

the BCEtfas of Augtist and Septeniber are the isoat significant. The 

records for July, except for I960, 1963* and 196$, are partly cstizaatod 

3,3 ths station t/as not placed in operation until aTter July 1* Eacorda 

for^Octobar and subsequent! jaosxtbd-ara affected by ice and baaed* to 

acme su^ent, on eoLi^ations. For ccs^enience in cciEpariscn, the 

monthly percc&tago ralatiaiBhip for tho available i^ontha ia ahonn in 

table 8. For the ? soacond of record the runoff at tho station bolow 

the glacier for August a»l September averaged 33 and 66 parc«nt, respec- 

of the corresponding values at the station below the outlet of
 i* ~*V-

lalce* The August ratios varied from 75 to 96 percent and the 

Saptes&er ratios £TCQ 46 to 88 percent* The lowest Septeciber value, 

42 percent, occured in 1965* The area at the gaging station below the 

glacier ia 32 percent of th&t at the gaging station below the outlet of

take.
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-' 1 x^? Jable 6*   Precipitation and runoff data in ""
i vicinity of Grinnell Glacier
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; ! , . , - : Numberrfrecipitation Cinches )T

^,t ;  Period : * of : " A B :
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J'J, .

-^T

7^"CJ-
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   -' y

: days : Gage Gage :
i : ": ! ' : : No. 1 a/ -No. 2 b/ :

. j- ...
-| Aug. 27, 1949-July20, 1950 327 125.1  *.^:-\ : ~- /^^
\ ''    ,''! ' J.l!* -^v}"-' 'V

--,L July 21, 1950-July 24, 1951^ " ''i369 117*5 - , .
-'- ; . ' '    ,.,.-. .. -,. '*- . -i-5^ >
 i - v ' .^ ,./ lt -.^,.  -- ^,^ . ,    - -;-_, . ,^M->.iV

| -. ;*.-_- July 25, 1951«July 15, 1952 357 108.3 T > *$-f*

*  >? *'j,-
iitfTateffi^

*--\rf-+ %
f~t- H-

-V^C"^, ^"
'*' - 'zr.^

- :-;- jr .- 

^S^-*?f

j"V**^i" -"' ' -'' ^ '^ ^"^ '^
 ft^J " ''"'K^fV'Vft^

.. '-,, t.' , * r>, "':,  - *'^  $ ".  % * ^ '-"^H
***  J^   -^ .'"*

' >  N^"" . '- r    -'.
*' '» " '  ^ I.'''" ,UJ \

 ", ?*'   \ V^'-1 -- 1
- ^ ^  *  '. *r'",,^.. 't\?" v
T "",'. -V-^'-^/*^
*i' - ?Vj"V'cl" 1 ;,5:^
^Y;^-^^"^!

Percent : Runoff
' B/A

"" -:* . -f' '
;-? . ^; ,,

\i*^-*:
- jCv'1 ^^ ': '^i^

' *" " J P^J. '

;4";^
-\ July 16, 1952-July 31, 1953 381 106.9 v -' "''P.-^.i'V

1 ' "' +- £*'
; ] Aug. 1, 1953-Aug. 5, 1954 370 ; 138.2- - ' ~: v\

" i Aug. 6, 1954-Aug. 10, 1955 370 "' "109.2 -- "^ ' ' 
t   "».-..  - -
j Aug. 11, 1955-Aug. 7, 1956 363 100.7 152.8 d/

.1: Aug. 8, 1956-July 16, 1957 342. tr 88.7 137.2
.

; j Aug. 17, 1957-July 17, 1958 365 . 78.9 H5-8
- '. -.. -£ '.-.- if,, '*' "' ' ', , - : f

I*"'-'* July 18, 1958-^ug^"4, 1959 , 383 './"lH.6. "l84.6 :
1 /^^ " ' '^'-: i- *' "'' ' --'" ."  -' -i^-    '  >.>^'. ' ,«"- " - j T  ""'- '"' - ;' ""

". W Aug.'5, 1959-July 21, I960 ,, 352 " £ 107.7^ 166.6"
-1- " * " -." >, "*f*"-"X*'* ' ""*  .,**"" '

f , July 22, 1960-rAug. 8,. 1961 '^ 383 ^ 98.3 ""-''' l 131.8 , .^ >,
* 1 - \^« - *, ' 'J* .*""-- '^^ "S"1' " *

1 .. - Aug. 9, 1961-July 26r 1962 352 .. 87.1 -. '.121.4

{     ------ " * " v *>. '  
July 27, 1962-July 18, 1963 > 356 101.1 ; r 157.6. -

;  *. ' ~ '  " ""  ' -J!'-,-

ll.[ ' July 19, 1963-July 30, 1964 , 378 95-5 1U.1
^fi *^7i. _ «. '.juiJi "--   " "">
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Table 7.   Runoff Comparisons, Grinnell Creek
-.:' ^,, at Grinnell Glacier and Grinnell Creek

' near Many Glacier (just below outlet 
.ij-Avt of Grinnell Lake) " *-t *

Month

Grinnell Creek at 
Grinnell Glacier 

(Dr. area-704 acres)
Runoff

Acre-feet Inches 
A -% v-*

Grinnell Creek near Percent
Many Glacier 

(Dr. area-2221 acres)
Runoff

Acre-feet Inches 
B

July 1959 .
August
September
October 1959

July I960
August
September
October
November I960

July 1961
August
September
October
November 1961

July 1962
August
September
October
November
December 1962

July 1963
August
September
October
November 1963

July 1964
August
September
October
November 1964

July 1965
August
September 1965

2460
1700
1230

662

2770
1700

975
351
115

2570  "
2260

666
1190

51

2090
1840

729
529
329
113 ....

2310'
1860
1350

567
.213 -»  

2790  *
.1550

600
581
220

2450
2040
412

- ; 41-93"' 28.98
20.97
11.29

47.30
28.98
16.62
5.98
1.96

43.88
  38.51

11.35
20.20
0.87 "

-:,. 35.57
 ;^ 31.37
,' -, 12.42

. 9-01
5.60

; 1.93
39.39
31.78
23.099.66  * 

-y;v. 3.63
*** '.-'' 47.56

r..-. 26.42
 *>^~ 10.22

- --' 9.90 .
3.75^ J-, £

41.69 "
34.72

7.03

4310
2260
2280
1500

4180
2080

-1190
599
336

3500
2360
944

2530
403

2820
2170

935
1050

664
403

3650
2170
1530

- 696
345

4420
! 2000

1300
. "  1250

;v 327
4130 '
2560 '

987

23-27
12.21
12.29

:, 8.09

22.57"
11.23  
6.44
3.24
1.81

18.90
12.75
5.10

13.65
: 2.18 I

15.25
11.74
5.05
3*59

-. 2.18
':' 19.72

11.71
' 8.25

3.76
.. 1.86 '

23.88 '* 
. 10.80;- , -:" .- 7.02

  :? ,. 6.75

V 22.29
13. $5

, 5.33

57. -^
75 -^
54 " .:,
44 < !

66
82
82 *'

59
34 ^

73
96
71

 47 'g*:,

Ik" £
85
78- ,1 %dT"

50 .^
50

t 28

68 ' 
86 -
88
82
62

63
78 -
46
46
6?

59
80 .
42
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3perry Glacier

General

on the Sparry Glacisr during the 1965 season 

limited to the placement of 6 ablatica stakes on August 6, 

and 7» and ^akin^ measurements &t thsm on October 14- Pictures 

were takea from a photo point first used in 1945 for comparative 

purposes. Profile *?$ra not measured in 1965. Two trees, a-^ea of 

which had previously been determined by G. M. Badsn, former seasonal 

Naturalist, were located. These trsss wera 190 and 226 years old at 

the timQ of the ddtenainat-ion in I960. The locations ars approxi­ 

mately 45CO f*28t downvalley from the prssent front of the glacier.

Ablation
s

-.."- ',- -'-.''--     .   .   f 4 t -' "*"'-'"'-. ..",< . -1'- \A ' - ' " -

As above stated 6 stakes t/ere placed on August 6, and 7, and 

observed on October 14* On the latter date there was about 19 inches

f'. 4Sss^-^3iS «3'-.vW«' ^^- "g&&si'^r*<vl -, >feaim^^ :£2ade,ddcaa to the 

glacier surface prior to this snowfall. The results of the measure­ 

ments are shoim in table 9. Ablation during the 68- or 69-day period

varied from 4.2 to 5.6 feet, averaging 5.0 feet. In addition to the
i 

stakes placed in 1965, 2 stakes froa previous years, one placed in 1963,

and one in 1964, were found in October. The 1963 stake showed a net
"" »--  

change of 4.6 feet* The ablation from tiae of placement, «mly 31 3 1963 >
<N "-" ' ' :-

to September 7, 1963, was 7.1 faet. The surface in October 1965 was 

therefore 2.3 feet higher than in September 1963- At the 1964 location 

the change fcaa 5-1 feet in a period of almost 15 months.
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FIGURE 3
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