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1$63 REPOICf 

GIACI7.11 OBSERVATIONS 

GLACIER NATIONAL PARK, RONTANA 

INTRODUCTION 

Thits rev.)rt records the results obtained during the 1963 ,:;:e.e.zon 

J.n the conthlv.ing program of obserlrationa on the Grinrie11 and Sperry 

01-)-.ol.cr3 Glacl.er .1\frt:i.onal Park, Montana. This carried on coop-

Goc)log:I.cal Su:'vcy, the National Service; and 

the ;1 1.31.1,i 3:.,,u. It incluries the dotes nation of annual changes 

;7;.lzbfacc; elevation of the glaciers by the mea:Airsaient of 

c!..,,,,;- ;e3 during the f:izIrczrer r.onths by the e3tal-libiutient of 

at ablation etekes; mappinz the glacier termini in 

olectod record 0. Chance or recession; determination of s!.),/lnital 

by the '.,.)c?,tion Cif narl,:ed rucks; the operation of two storage-

py:ecipitation &L;c)s in the ilizedir..b.te vicinity of the Grinnell. Glacier 

t.o rc.-cord precipitation; the operation of t,..re gaging station3, 

ono jut below the Grinno-J.1 Gl;,-..cier during the sumer months and ono 

jut beleiv the outlet of G-.41innell Lake on a year-round basis; the 

data near the Grinnell Glacier and temperature and precipi-

tation data at the Sperry Chalet ne-ar the Sp riay Glacier (luring the 

atunor months, 

rfe,,.i.:.:ratuxse data the months of July, September 

;::t 0-3.;.,.cier, Sren'y ChaLyt, alld. Grinnell G:Lad.er for the years 

960-1963 arc 4311.7.1rs table .L along with wean value3 at, West Glacier 

cn the ;O._ "ear re,,coi.d 1931-1960. 11!)surning that conditions at 

https://G:Lad.er
https://GIACI7.11


	

			

	

    

      

	

	

	

	

C,12.e.er arc) inCieat:;.vo for thi'.; oectica of thc, Eltate it io oem 

that meaa tcrpt.returc ..7or July 1/13.  2.3' Lela/ the 30-year aval'av, 

le15.1.o Au,su rmd r.;epte'oer .a  .v 1.2° and 3.7c (J.bove the 

30-year average. Temporatuieo conditions in leptem!)er particular 

notewrrtIv. Dichtman repwted that 

Diftltzn, n. A., 

Clicimtelog5nd Dat.a, NentarE4 

,-;11..texIbel' 1963, Volume 66, Weo 9, 

rAt several long-record. paints (Helene., Glas3.cw, 
Great FMo, Billings, amens otners), this Selatemr ranked 
very close to the w:?.r:ee:A en rccord• exalzple, since 
18S0 (34 years), it ha averaged lamer only teice at 
Helena, and covered ire:A of.' the State. MAny 
po:Kinzls observed an the 30-th (coo daily temperature tlbleo) 
were the highcat ob5erved So 5.n the season or periods 
of recor.-1 varying ,ap to 8!; yaa1,3 (81‘ at Helt-ma, 85'' at 
rd330;11A, 90‘ at Bi3linTs, etc.). During the last Nrcel: 
daily : ;ir 'J3 ave.:Tgel nelrly '20' above normDI over mos'c, 
of the i:vcs." 

No snr:.101. Ins recorded at aily cAmer7ation station in Montana 

during Sette.:ther. In connection filth the mea5urement at. nblation 

5takcs it was observed that Grinnell Glacier wao still completely 

exposed on October 15 and that S7:Krry Glacier had only a fea patches 

fresh :mow on Cctober. le. 

2 
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Temperature 'F 
Mean: 
Ju4 
August 
September 

Marimum: 
July 
August 
September 

Mean Maximum 
July 
August 
September 

Minimum: 
truly 
August 
Septozber 

Mean Minima: 
July 
August 
September 

Preeipitation, 
inches: 

Jnly 
August 
September 

Table 1 - Temperature and pree-pitation data, 
July, August, and Sep .ember, 1960, 1961, 1962, and 1963 

West Glacier Sperry Chalet Grinnell Glacier 
Mean pi 1960 1961 1962 1963 1960 1961 1962 1963 1960 1961 190 1963.._ . ... _ 

6/..0 66,1 64.8 61.3 61.7 62.7 58.0 52.9 53.5 -- - -- 56.1 
62.0 57.9 66.4 60.6 63.2 50.7 61.9 51.0 56.6 51.1 61,7 54.5 57.5 
53.3 52.9 47.5 52.2 57.0 

93 89 88 90 84 75 74 76 79 
mono.. 87 96 91 50 76 90 82 81 81 89 84 62 

80 76 79 89 

MM. ...111, .1.110,111•180.6 84.4 31.1 77.4 77.5 73.0 67.8 61.2 62.0 66.4 
78.5 70.2 84.6 75.5 79.3 57.6 71.8 58.9 6,S.5 59.3 73.6 63.5 68.4 
67.2 67.8 59.7 67.7 71.3 

..... 40 35 33 39 39 37 32 35 _ - _ 37 
- 34 39 37 37 30 36 31 36 31 33 35 38 

26 20 27 32 

Yr .11100.01.47.3 47.8 48.5 45.2 45.9 52.3 43.2 44.5 44.9 45,5
45.5 45.5 48.1 45.7 47.1 43.7 51.9 43.1 46.7 42.8 49.8 45.2 
39.4 38.0 35.3 36.7 42.7 

1.27 
1.33 

0.00 
2.75 

2.20 
0.76 

0.58 
1.03 

1.70 
0.79 

0.1. 
3.82 

3.27 0.76 2,30 
3.30 2-41 1.60 

1.89 0.59 3.33 1.65 1.80 

.1/ Fran 30-year record, 1931-1960. 

https://11100.01


	

	

 

	

	

GRIMELL GLACT_R 

Tho fL1-.A field work a the season vas st,arted on truly 8. At 

that biTe Still ao mmch anew left in a small drainage course 

croasing the ho::. trail atcut 3/4 nile from its end that saddle and 

pack hcm:s could :cot be taken across it. This same situation was 

enco,mtered on July 14, 1962. wa therefore nocessary to back-

pack the evIpmczt from this point to the end of the horse trail and: 

as usual:frau there to 3110 glacier. With who exception of a small 

area near ablation stake no. 4 (see figure 2) the entire glacier was 

still covered With snow from the prcvicus sinter. Coroiderable 

difficulty was exprienc,:id in boy holes for the ablation stakes 

due to the m-A, cf.mer. Only two stakes wore placed and operations 

dIscantinuod urt;:,i1 Jay 26. 

Surface Changes 

Prailes 

The thoc pr.-7Mes, lccatod ai; 1:11 min on fitprc 2, whlch have been 

measumd in prxlions years were rcucsurel. The profiles for 1957, 

1962, ml 1963 are shcwn cn figure I. The ocan elevatienz 

for sqbJivi3icns of these profiles are shown in tables 2, 3, and 4 for 

all years in which IleazrArements .re made. In comparing values in 

these tables the difference in dn.tss of measurement must be considered. 

1Werence to thr,%30 tables chow that, the glacier surface at time of 

,r1Ansura.nent in 1963 'was appreciably lcwer then during any previous 

ne=rement. This is consistmt with the above-noel temperatures 

observed during August and September. 

4 



	

	

in 1. the ck.zfiguraticn or thr pro it remain 

lAtch 5xJte frcn ykxtr to year. There is craw exception in the 

o.47 prc:23.10 ne. 3 foi• 3.?62. The irrczalazlty in the area about 

250 feet frcn the edge of the glacier INK..a eauged by a scree-covered 

area, mhich, due to the imulaUng effect of the *arse cover, VW 

50:neut.:at higher than the surrounding ice area roving across the 

profile alignment. In 1962 the high part of this =roe-covers:1 area 

w.3 al-.):.51; direct/37 on the ,:;:ofile alignment but due to the movement 

o.' the gl%rlei. tic-: efect was only slightly noticeable in 1963. 

5 
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Tall1e 2. - ?rofill Fo.. 1, GA4.7.-te7.1 Glacier, Montarn 

Mean elevaions, toot 

•••... • •••••••• ••• •••••••••••......../ •••• •fte •••••••••• 

Dintance frcm refnr:xlcu221nfeept - 
That© 100,-500 500-1000 1000-1500 1500-2000 

••••••• • .0. • • ......•••••• 0.•••• 

Sept, 34, 1950 6463.5 6510.3 

Aug., 22, 1952 6463.6 6510.0 6529.5 

5460.2 6505.5 6523.6 

sept. 27, 1954 6461.1 6505,8 •••• ••• 

s,ipt. 8, 1955 6462.0 6505.1 6523.9 yam ••• 

Aug. 30, 1956 6462.6 6504.4 6522.9 6515.4 

Aug. 13, :'.957 6461.6 6504.0 6522.0 6513.6 

(4pt, 3.0:  1957 6458.1 6500.7 6518.3 6508.3 

Avg. 12, 1958 6554.8 6497.0 6513.2 6503.2 

Sept,. 14, 1958 6449.2 6491.1 6507.3 6497.6 

Aug, 14, 1959 6454.9 6498.3 6514.4 6501.9 

12:  1959 6452.2 6495.7 6512.2 6500.3 

Sent, 2, 1960 6453.0 6495,9 6511.1 6502.3 

Sopt, 19, 1961 6447.0 )2;439.2 • •• 01. 

apt. 1, 1962 6446.6 64A-4 6505.0 6496.1 

:':;pt.. 12, 1963 6440.6 6484.2 &499.9 6492.4 



   

 

   

         

         

	

			

					

		
	

	

					

		 		

		 			

					

					

					

					

		 		 	

					

			

		 		

					

Tablo 3. - Profile No. 2, Grinnell Glaeieli, Montana 

7P.',3an olevationzo  toes 

Date 100-500 500-1000 1000-1500 1500-2000 2000,-2500 

3ept. 14, 1950 6460.1 6523.3 6564.8 

Aug. 22, 1952 6460.3 6522.6 6563.8 6604.8 ••••••••• 

Sept. 4, 1953 6458.4 6519.5 11.1001.11 41.11.0 

Sept. 27, 1954 6459.5 6522.0 6564.4 011.11. ofto 

L;epi-,. 6, 1955 6460.6 6521.8 6563,9 •10.41.10 

Aug. 30, 1956 6461.7 6521.6 65(3.8 6604.6 6659.9 

Aug. 13, 1957 6460.2 6521,3 6563.2 6602.9 6657.2 

Sept., TO, 1.957 6456.6 6517.9 6560.6 6600.9 6654.9 

Aug. 12, 1958 6452.5 6515.2 6557.1 6596.4 6649.6 

siopt,. 15, 195ri 6446.4 6509,8 6551,6 6591.2 66);2.7 

Auc,;, 14, 1959 6453,0 6516.2 6558.6 6598.4 6651.6 

Sept. 12, :195V 6449.9 6513.6 6555.7 6597.1 6649.5 

Sept.3,4,6,1960 6449.9 651L,1 6555.5 6594.7 6646.7 

Sept. 1,2, 1962 6442.8 6506.4 6547.4 6586.9 6640.7 

Sept. 12, 3.963 6437.5 6499.2 6541,,; 6582,4 6634,4 



	 	

	 	
	 	 			

T:ble 4. — Profile No. 3, Grinnell Glacier, Montana 

Mean elevations, feet 

••••••-•-•••••• • .••••.-•.••-•• •••••••••••••••••••••••s...••••••••• 

pistasIce from refoyenee point,. feet 
Date 300-:!000 1000-1700 

•••••••••-••• ••••••• ••••• •••••••••••• .••••- non ...•••••• .•••••• ••••••••••••• ••••• ••••• ••• ••••••••••• . •• • • ••••*— •••••••••••••••••• 

Sept. 11, 1957 6577.9 6681_11. 

Aug. 13. 1958 6575.0 6677.5 

Aug, 15, 1959 6575:7 6679.3 

Sept. 12, 1959 6573.9 6677.9 

Stvh‘ 6, 1960 6574.1 6676.7 

3cpt. 1962 6573.4 6673.2 

Scmt, 11, 1963 6769.1 6667.3 



	

nlaticn 

r.blatl.on stakes xure placcd on July 9 and eight during the 

perj.od j11-..y 26-2,5% The results of observations an September 12, 

Sap;:mvber 26, am? October 15 are shcaln in table 5. As indicated in 

the table, stal:e no. 4 had completely melted out by September 12, 

resulting ln an thiation of aver 13 feet since placed on July 9. As 

the onow depth me less than one foot at the time the stake was placed 

an ablation or loss of over 12 feet of ice occurred during a 65.-day 

F2eriod. On Septtnber 26 all the stnkes at no. 5 were lying on the 

g/acior :51arface. These must have either been removed from the hole 

by a combination of floating end wind action or else by some passim 

tourist. A literal interpretation !Toad indicate an ablz:Ition of 

a1 oat 6 feet oilice the observation on Sept?nber 12, a ffiguro entirely 

inpmzioteat with eu ot,her.data. Considering the 7 stakes 

with 'clIct 79-81 d reccrd rxerage ablation for the poricd was 

12.1 feet. 

This is the fourth season that ablation stakes have been placed. 

The results obsenrod in 1960, 1961, and 1962 were ammarized in the 

1962 progroF.1z re2ort. 

9 
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•••••••• 

Table 5. Ablation, Grinnell Glacier, Montana 

(1963 season) 

Stake Date Depth Depth September .12,.1 ir September 26 _October 11 Season 
No. placed of of No. of Ablation (07Eblation -go. of Ablation Tlo. of :Elation

hole snow days b/ (foot) days b/ (feet) days b/ (feet) days (feet)
(feet) (feet) 

1 July 26 16.4 2.0 10.3 1.7 19 1.0 81 13.0 

2 July 27 19.7 4.0 47 10.4 0.9 19 1.5 80 12.8 

3 July 27 14.4 10.0 47 10.3 0.6 19 1.0 80 11.9 

4 July 9 13.1 0.7 65 13.1 ,V -- -- 65 13.1 

5 Ju74y 9 17.0 5.0 65 11.2 -- -- ..... 65 11.2•1111.9... 

6 July 27 16.4 4.0 47 9.3 24 1.4 19 1.2 go 11.9 

7 July 28 16.4 0.0 47 9.7 19 1.3 79 ',12.3 

0 July 28 16.4 2.5 47 9.6 13 0.5 19 1X 79 11.9 

8A. July 28 19.7 All 47 10.1 13 -- __ 60 10.5 

/cf9 July ;I:e 16.4 2.5 47 10.8 13 0.5 ...., 0.9 79 12.2 

V Stakes 1-6 mcacurad on September 12. 
Stakes 7-9 meAkluzied on September 13.

12/ Since previous observution. 
Since stake was placed. 

g Stake cobpletely malted out. Ablp.t.4on comzuhat more tha 13.1 feet. 



	

Movement 

The remllts of the obee:.nrations on movement since 1947 are shm.T. 

.'l'aphical3,;y on flow° 2-A. In 1963, eight previously rmrked rocks 

unre rolocatc)d to determine mvvement during the year. In general, the 

.;.963 observations were consistent with those of provious years Tho 

observations to date indicate an average annual move rent of from 35 to 

50 feet per year, the greater rate being in the southern portion of 

the glAcier, 

Roc 50-1 showed. a Llovement of 50 feet which is :so' ,hit greater 

than in pl.e7irns year3. This is comidered due to the fact that this 

-..-c;c1: its nav ou oteeper portion of the glacier and some sliding may 

hwe ccourraJ. The uoefulnosa of this rock as an indicator of move-

ma is oaaring 8n end. Consequently another rock, shown an 63-1 in 

figure 2-A0 vas located as a replacement. 

Rock 58-1 is a flat slab roughly 4 feet square and about 1 foot 

thick. When flxst located this rode opanned a crevasse about 2 feet 

wide. In 1963 this crevasse was less than a foot in width. 

Thvee rAational rocks, desiqnated as 63-2, 63-3, and 63-4, on 

figura 2-4 ware located fo.1' future observations. Those should be 

13J-Jefa indicators for the nexi., 40 to 5t) Years. 

it would be desirable during the 196i, season to select and lcea?At 

cne or two rcm1:5 near the original position of atock 50-:! but somewhat 

closer to the heewall futlre obsezvationti. Also solect and locate 

ol.1 three zuitable rocks about, midway betmm 59-5 and the headvall. 

11 



	 	

	

		

	

	

-Zez!asicn 

11:( or f.Ae o2 th..) Gl3c:to bordering Clo she* ad a 

rarked 3t1:0 1962 as shown Q.11 figure 2-A. A projection or 

"liose" tsvc front that vas very prominent in 1962 was barely 

:lotimible in 1963. Tho 1963 shoro line wan 200 fest back from the 

mint of the 1962 "nose •' There was a definite recession of the ice 

tint frm the 1a4,3 to about EH 6425, beyond which the 1963 front 

W.3 muoh the same ae in 1962. 

Precipitation rend ranoft 

The t.:Jo ztorage precipitation gages, established and maintained 

by the licather alreau and the Mticnra Park Service, ona in 191,9 and 

in 1955, `.•T .'o ccntknutAl in operation. The gaging station at the 

vutlet ot Orinnall Lake, establishul in 1949, and the cne just belou 

Wie glacier establiohed 1.n 19393 were e1:30 continued in operation. 

',ho reJu1t4 of the obrmrat,i...:no at; tle **6-44o precipitation gage3, along 

Ar5.th ,-a off at, t,h out17,t of ,4:Innoll Lako fo-i. corresponding 

periods rxe chcin ill table 6. Thy time of obscrTatior.z at the precipi-

tation g4I.Lo vaTica Pram year to yea so the ebeorved rezults are not 

ctrict4 cm92.,rable on an ann7.171. Nomver, sumue,- precipitation 

is usuall7 rather low 30 the difference botween the observed values 

and tho valuer if ob3vrved on the gam date each year would not ba an 

avy,reciable percentage) of the total. The amountn listed are therefore 

clone to tme annual values. Considering the I3-year period, July 21, 

1950 to July 18, 1963, the smerage at grse no. 1 was 104.2 inches. 

The averss1 annual runoff at the gaging staton below Grinnell Lake 

12 



	 	for the cr.me was 96.1 or only 8 inches less than the 

ob3e:.7ed ..-Tccipitation at gee no. 1. This difference is probably 

lav and AZ the runoff Sagures are rore definite than the precipitation 

figures it would indicate that the catch at gage no. 1 is aemewhat 

leas the the ave.:age for the entire basin above the gaging station. 

The relation between runoff at the gaging station below Grinnell 

Lake and the masured precipitation at the two gages varies appreciably 

from year to ;year. This relationship is strongly influenced by summer 

tevperatures. High Bummer temperature following a winter of low snow-

fall could result in a high runoff value. Conversely a summer of lc .t 

talperatures could result in a low value of rumff even though the 

nnow:11 for the pA'aceeing winter had been high. 

The ::cant: Lid precipitation cA gage no. 2, a3 in previous yco.ra, 

Was much t.coatol• than at gage no. 1. For the 8 yea r3 of record 

availal.lo at these tun gases the observed values for no. 2 average 

50 paayeeinh gro!Atcr thca at no. 1. Ycar-to-;ar comparisons have varied 

fro a minimum of 34 percent to a Naximum of 65 percent. As stated in 

prIvi.aun reports the differences in wind patterns, which in turn are 

inanPnced by the rugged mountaIn terrain are, no doubt, primarily 

retrj,ca70:510 for the prcnounced difference in catch at the two gages. 

The gaging station irnediately bolo/ the glacl.cr (see figure 2) 

was placed in operation for the season on July 1. The recorder had 

continued in operation until January 8, following this last inspection 

on Octobez. 3, 1962. The stage discharge relation during portions of 

this period wts affected by ice. 

13 
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Tr reLlulte obtained thus far at this station are shown in table Y 

and compamd with the record for the corresponding nonths at the gaging 

station below the outlet of Grinnell Lake. The compavisons for the 

z!onths of August and September are the maist significant. The records 

for July, except for 1960 and 3.963 are partly estimated as the station 

was not placed in operation until after July 1. Reco/ds for October 

and subsequent rdonths are affected by ice and bated to some extent on 

estimations. For the five seasons of record the runoff at the station 

beim( the glacier for August and September averaged 85 and 75 percent 

rospectivoly of the corresponding value3 at the station below the 

outlet of CrInne11 Lake. The August ratios varied from 75 to 96 percent 

and the Septmnbor ratios from 54 to 88 percent. The area of the gaging 

station below the glfIcier is 32 percent of that at the gaging station 

br3lchr the outlet of GTinnell Lake. 

• 
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Tablo 3. - Procipito.tion -1.nd runoff data in 
Aricinit7 of Grinnell Glaelsr 

Period Number:Preilipitation(inches):Percont:Runoff 
of : A B ; B/A :(inehes) 
day6 Gago Gage 

No. 1 pg' No. 2 lo/ 
.11•••• • a. • ...Norse .......•••••• a& ...I..* 

&lig. 27, 1949-  July 20, 1950 327 125.1 - 87.0 

July 21, 1950-July 24, 1951 369 117.5 - 109.8 

July 25, 1951-J i43; 15, 1952 357 10e.3 - 90.4 

July 16, 1952-J07 31, 1953 381 106.9 .. 101.9 

Au5. 1, 1953-Aug. 5, 1954 370 138.2 - 107.3 

Am. 6, 1954-Aug. 10, 1955 370 109.2 ... 105.2 

Aug. 11, 1955-Aug. 7, 1956 363 100.7 

Aug. 8, 1956-Jay 16, 195? 342 88.7 

Aug. 37, 1957-jt17 17, 1958 365 73.9 

July /80  195 .Aug. 4, 1959 383 111.6 

Aug. 51  1,159-Jiay 21, 1960 352 107.7 

July 22, 1?50-AuE. 8, 1961 383 98.3 

Aug. 9, 1961-40;y 26, 1962 352 87.1 

July 27, 1962-Ju1.y 18, 1963 356 101.1 

152.8 cjj 152 

137.2 155 

115.8 147 

184.6 165 

166.6 155 

131.8 134 

121.4 139 

157.6 157 

98.5 

81.4 

84.0 

106.8 

91.6 

106.1 

73.3 

90.7 

Mezteua'crl at storage precipitation gage near end of horse trail 
0.4 mile fliam glacier. 

1-/ Measured. at etorago precipitation gage about i nine southeast 
of fp.ge deccribpd In footnoto /. 
.oazuroa at gaging station at outlot of GrInnell LIR°. 
Au fat 15, 1955 to Avsust 7, 1956. 

15 



 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	 	

	

	

	

	
	 	

Mble 7 . - Runoff Comparisons, Grinnell Creak 
at Grinnell Glacier and Grinnell Creek 
near Marj Glacier (just below outlet 

Month 

July 1959 
August 
September 
Octob-)1, 1959 

Jqly 1960 
Augmst 
Septe*cr 
October 
Movemr 1960 

July 1961 
Nuust 
3spt,mbf_w 
Octob$:r 
Noveeccr 1961 

July 1962 
August 
September 
October 
November 
Docelher 1962 

July 1963 
August 
September 1943 

of Grinnell Lake) 

Grinnell Creek at 
Grinnell Glacier 

Runoff 
Acre-feot 

A 

2460 
1700 
3230 
662 

2770 
1700 
975 
351 
115 

2:$70 
2260 
666 
1190 
51 

2090 
1840 
729 
529 
329 
113 

2310 
1860 
3350 

Square 
miles 

1J0 

Inches 

41.93 
23.98 
20.97 
1:1„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 
'32,42 
9.01 
5.60 
1.93 

39.39 
31.78 
23.09 

Dralnago Areas 

Acres 

704 

Grinnell Creek near Percent 
Many Glacier A/B 

Runoff 
Acre-feet 

B 

4310 
2260 
2280 
1500 

4180 
2080 
1150 
599 
336 

3500 
2360 
944 
2530 
403 

2820 
2170 
935 
1050 
664 
403 

3650 
2170 
1530 

Square 
mllas 

3.47 

Inches 

23.27 57 
12.21 75 
12.29 54 
8.09 k4 

22.57 66 
11.23 82 
6.4.4 82 
3.24 59 
1,81 34 

18.90 73 
12.75 96 
5010 71 
13.65 47 
2c18 13 

15.25 74 
11.74 85 
5,05 78 
5.65 50 
3.59 50 
2.18 28 

19,72 68 
11.71 86 
8,25 88 

Acres 

2221 
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SPERRY GLACIER 

Surface Changes 

Profiles 

Cross Profile 

AJ indicated in table 8 thore was no significant differauee between 

1963 and 1962 for this prfile. The 1963 meaniremant Nan 9 days later 

in 1962. If measav4.3d on coAparable dates the 1963 profile would 

probably hnve hoer slightly above thni-, for 1962. From station 300 to 

1200 (distance in toot fram referaaco point) the 1963 surface was 

slightly above that for 1%2, the maxi= difference baing about 4 feat. 

From statian 1::00 to 3000 the 1963 snrface was coincident with or slightly 

bolow tho 1962 surface. I3yond 3000 the 1963 surfaco was slightly above 

that for 1962. The lowest part of t,he profile, as in previous years, 

was botm:len station 1750 and 1850. It was lower by one or two feet than 

Ln 1962, but not quite as lox as in 1961. 

An examir_nt:'.on of table 8 shous that the 1961 profile was lower 

than in any other year of obserntion. The average net decrease for the 

entire profile since 1949, the Zirat year of measurement, wan 6 feet. 

The diftlrence was most pronounced in the middle portion of tile glacier, 

froul sta.tion 1100 to ;100, in which the averr.rje difforence uaa 10 feet. 

During the period of lacco:.-4 tho changes between successive measurements 

have boon both positive and negative with no particular trend indicated. 

This profile for the ye4rs 1950, 1957, and 1961, is shown an figiro 3. 

17 
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Table 8 - Moan elevations, Sperry Glacier, 

Cross profile. 

••••••••••-•••••••••••••••••••••••• ••••••• 

Distance from reference linttx feet, 
100-1 x100 4100-2„x100 2 10(e.3..x100 103-3,100 

Date M▪•ean Charge rlean Change Mean Chan ea Change
elev. ft. ft, elm.. ft, ft. elev. ft. ft. elev. ft. ft.Ow. 

Aug. 30, 1949 75949 7535.1 7593.6 7575.9 
- 1.0 -0.6 -0.4 .7594.3Sept. 19, 1950 7597,9 7534.5 7575.5 
5.6 1. 5.5 

Aug. 19, 1952 7603.5 7539.0 7600.4 7531.0 
3.5 •0.9 2.4 

tug. 23, 1956 7607.0 7539.9 7603.5 7583-14 
-5.4 -5.7 

Sept, 14, 1957 7601.6 75.'34.2 7595.4 7577.1 
-4.9 -5.4 -5 

Aug. 16, 1958 7596.7 7528.8 7590.6 7572.0 
4- 3.6 ÷2.3 + 2.3 •2.8 

.Aug. 18, 1959 7600.3 7531.1 7592.9 7574.8 
-4.3 -6.1 - 5.1 -5.2 

Sept. 14, 1961 7596,0 7525.0 7587.8 7569.6 
1- 2.3 ▪1.1 + 0.6 + 1_3 

30, 1962 7598.3 7526.1 7588.4 7570.9 
, I+ 1.2 -0.5 -1- 0.2 

aspt. 8, 1963 7599.5 7525.8 7588.0 7371.1 



	

	

	

	

Pr.)file No. 1 (14,ngiti:diral) 

1.)1.3 Gecticl of profilo no. 1 was esEcntially the same 

:!11 103 L3 in 1962. The dovaglacier section in 1963, except for a 

shortdistac_ce, wan bdow 1962 thmugheut. The orset of the ridge, 

..0.e.ch roughly ywnllels th.) front of tha glacier, two to three 

feet. lcax• than in. 1962, and was AO to 30 feet upgl-:tier frca the 1962 

p.:35.acin. Me trout.) two to throe foot larer at the lowest point. 

In the fArct 1,000 feet downglacier from the initial point the 1963 

surface woo three to lour feet lower than in 1962 except for the one 

short distance above mentioned where the 1963 and 1962 surfaces were 

essential1y the sane. From station 1000 to the front of the gl?cier 

the df_fferenco betwzm the 1963 and 1962 surfacas increased, and in 

the first 100 feat back front tho front the dft.fference was as much as 

15 or 16 feet. Only the down31Pcier suction of profile 1 for 1963 

hsE beet shown on figur3 3 fogs sake of clai'-i.ty. The froift oa the 

profilo alignment, shored a recession of 40 feet since 1962. Mere was 

an 1.ce tonve beyond this point blAt tMs ap;,cared to be residual snow 

raaor thAn part of VIA, arkin gjAe,ler. It iz of interest to note the 

3t7Jafly contj..null lccrez.1.ne, of the down7lacier section of this 

profile 141, .3rns..; tho upzlacior stns -s mwfa the ammo, fluctur.ting within 

ra'clier nPrrow limitJ. This seems to indicate a continuing shrinkage 

in the lower portion of the glacier that is not evident in the upper 

portion. 

11.0 data for the yenrs of r•. cord for thi3 pre le are ehown in 

table 9. 
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Table 9. - Kean ,...levationm, Sperry Glacier, Montana 

•••••••••••• 

Longitudinal prcfilo tlo. 1 

bleittance from reerence -°eat 
Do- wnglacier  „ Unalacier 

:scan elev. 
change 
ft. 

7492.4 
- 1.2 
7491.2 
-i- 2.3 

7493.5 
- 5.3 

7488.2 
- 7.2 

7481.0 
-6.6 

7474.4 
C.I 

7k74.3 
- 9.7 

7464.6 
1.3 

7I4.65.5 

7462.7 

a5cp-17Co g)0-1000 
Nrean elay. Mean elev. Eean elev. 
& change &change change 

ft. ft. ft. 
Aug. 30, 1949 

411., 

-- -_ 
•••••••••••••••-•••••••••••••• ••-•a••••• 

7449.2 
- 1.6 

Set. 19, 1950 7331.6 7398.2 7447.6 
- 7.3 - 1,2 + 5.0 

Aug. 19, 1952 73240 7397.0 7452.6 
M.1 -19.4 ± 1.2 

Aug. 23,24:  1956 7290.2 7.177.6 7453,8 
-10.e ._9.0 - 8.0 

Sept. 14, 1957 7279.4 7368.6 7445.6 
- 9.6 - 5.0 

'mg. 17, 1958 7359.0 7440.8 

A.1.1,-;. 18, 1959 

Sept.14.,15, 1%1 

Aug. 30;  1962 

Sept. 8, 1963 

•••••••• 

.4100.111r 

•••••••• 

•••••• 

-6.0 
7/L4.8 

go 

7435.8 
- 3.2 

74326,6 

119_ 
Mean elev. 

cha-ikse 

7569.9 
+ 0,8 

7570.7 
+ 5.3 

7576.0 
-1- -2-0 

577 7 .0 
--4.7 

7572.3 
- 5.0 

7567.:3 
.-i-- 2_9 

7570.2 
- 5.5 
riz4, v. 

- 0.6 

7567.4 

Mean elay. Mean elev. 
chanze is cha:Ige 
ft. ft. 

••••••••• 

7663.0 
+ 8.8 

7671.8 
• 4.9 

7676.7 7716.1 
- 2.9 - 2.1 

7673.8 7714.0 
- 4.9 - 4.5 

7668.9 7709.5 
1--  4.0 i-- 3,7 

7672.9 7713.2 
- 4.9 

768,0 7706.9 
-;- 

'%672.9 77!3.1 
• 0.4 

••••••••• 

!y(:)..) 7712..1 



	

Ablation 

oblL.tion sta%cs were 1-Aced during the period Jay 31 -

August located ca shown in figure 4. The results of measurements 

en September 8 (or 9) and on October 18 ara sham in table 10. From 

the tine t' .e siakee yrre ylaced until the obsorimtions on September 8 

or 9'(35 to 39 days) the ablation varied from 6.5 feet to 8.4 feet, 

or an average of 7.5 feet (reading at stake 3 was inconsistent on 

Septenber 8). Five stakes were observed on October 18. The ablation 

for the season (75-78 days) varied from 8.4 to 11.7 feet, averaging 

10.1 feet. The observations at, stckes 5 and 6, on September 9, wore 

of Fwticular interest as the stakes set in 1961 wore found. The net 

chante at c.take 5 uus 2.6 feet and at st,,,ko 6 it was 2.1 feet. Ills 

would indicate that in thin area of the glacier each winter's snowfall 

lasts through rice. of the followins txmaer pi otee,ing the .old ice' of 

the glacier. 

I lo-Cement 

fA:o praviouT2.y marked reeks nalir the center of thu glAoisr, 49-2 

and 49-4 (vice fig. 4) were located. Each showed a movement of slicht17 

leas than 15 feet since 1962. These two rocks have acved abovIt 190 feet 

in she 14-year period since fir3t locate in 1949, averaging just under 

14 feet per year. The "unmarked rock" showed a slightly greater MDVe 

ment than in previous years and ..his is niore likely due to sliding 

rather than an incl\laso in rate of movement. As above noted, stakes 

5 and 6, which were placed in 1961, were located. Stake 6 showed a 



mafament of 15 to 20 feet. This movement was roughly parallel to the 

axis of the ridge rather than normal to the front of the glacier. Stake 

5-1961 was only approximately located and indicated a moTemont of approx-

imately 30 feet, in essentially the same direction as noted for stake 6. 

The =omit and direction of movement in this section of the glacier is 

somewhat surprising as moving down the elope toward the front there are 

a number of crevasses. 

Recession 

The right half of the front of this glacier was mapped. The change 

since 3.961 wa.s irregular, but the genaral trend was toward recession. 

The left half of the front was not mapped but appeared much the same as 

in 1961. 
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Table 10. Ablation, Sperry Glacier, Montana 

(1963 season) 
••••••••••••01.611M. 

Stake 
No. 

Date 
placed 

Depth 
of hole 
(feet) 

Depth 
of mos: 
(feet) 

September 8 
No. of Ablation 
days 2/ (feet) 

October 18 Seaeon 
No. of Ablation No. of Ablation 
days of (feet) days ki (feet) 

••••••••••••••.... •••• ...WNW 

1 Ju.14. 31 16.4 2.5 39 7.5 -- ..- 39 7.5 

,..
4 Jay 31 16.4 2.5 .,9.,, 6.8 -- -- 39 6.8 

3 Aug. 1 16.4 10.0 pi - - 78 9.8 78 9.8 

3 z Aug. 2 19.7 fli 37 6.5 - - 37 6.5 

N)
w 3 B Aug. 2 19.7 13-0 P/ 37 6.9 40 1.5 77 8.4 

4 P.ug. 2 13.1 1.0 37 3.1 40 2.1 77 10.2 

5 Aug. 4 19.7 13.0 sj 35 8.4 40 3.3 75 11.7 

6 Aug. 4 16.4 ti 35 8.0 40 2.4 75 10.4 

a/ Since previous obswvation. 

1/ Since stake was placed. 

c/ Approramate. 

A/ Entire depth of hole. 
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PAMPHLET BINDERS 
This is No. 1932 

also carried in stock in the following sizes 
HIGH WIDE THICKNESS HIGH WIDE THICKNESS 

1523 9 inches 7 inches V2 inch 1529 12 inches 10 inches 3inch 
1524 10 44 7 " " 1530 12 
1525 9 fl 6 " t! 1932 13 10 " 
1526 9,4 't 7% f! 1933 14 9' 11 It 
1527 10-A 't 7% '1 !! 1934 16 12 t tt 
1528 11 t 8 " !. 

Other sizes made to order. 

MANUFACTURED BY 

LIBRARY BUREAU 
DIVISION OF SPERRY RAND CORPORATION 

Library Supplies of all Kinds 
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