


Terminal Recession 

Information on the reeessioll of the terminus of the ;-':isqually Glacier now 
back almost a full century. In lS;,7, Lt. Kaut7. , who later beearne :\Iajor General 
Kautz, with a party attempte(l to elimb to the summit of L\H. Hainier. From 
diary whieh desc-ribes the terminus of the glaeier it has been possible to determu te 
that the location at that time about 7fiO feet downstream from the present 
highway bridge ac:ross the ;-':isqually Hive... At the present time the term.inus .is 
somewhat over 4,000 fed upstream from t.he bridge'. Positions of the terlllll1US 1lI 

1885 and 18f12 have been based on information obtained fmm early 'Settlers :tlld 
according to this information the terminus in 188;; was at the location of 
the highway hridge> and by 1892 had moved 140 feet upstream from it. The first 
definite observutioTl on the IOl'ation of the terminus was macle in 100,; by ProI'. Le 
Conte from the Cnive"sity of California. III that year he p\ae'ed a roek eclirn nn th(' 
left bank of t.he canyon opposit.e the terminus and from this point rec'orderi ('ertain 
rcf'erence angles with a transit. This cairn was found in 1 fI:H and, using 1'rof. Le 
Conte's notes, it was determined that the termilJus in 100:, was 000 feet upstr(>am 
from the present highway bridge. The Geologica l Survey map of :\It. Hninier 
National Park, which was made in lIHO, shows the tet'minus as 1,000 feet upstre'alll 
from the bridge. The ;-':ational Park Serviee has loeatet! the position of the terminus 
annually sinc'c 1918. The terminus locations until 194H were detprmined hy measuring 
from known points to the front of the glaeier, at the point of the outflowing strealll. 
DlIe to ehanges ill the location of this stream the measurements do not 
always appear to be cons istent but the results do well reco rd the over-all e h:mge when 
S('veral years are eOl1sidered. Starting in 1 fl4:3 a lTlap has been rnude of the terminlls 
eaeh year and the reee'ssion deterlllined by a eornparison of thes:' maps. The available' 
data on tet'minal reecss ion at'e g iven in the followillg table . 

.\'is([II(Jlly Glacia, of 

. .. - ... " .. " 

Period Total Pl,rincl Total 
Hec:essioll r(,ccssion 1 {eeessioll re('ession or (feet) si rt('e 18;;7 or (feet) sinc'c 18;)7 Year «(ect) Year (feet) 

18,:;7 It) IH1l2-1!l:\:\ 44 H.:.!!!) 
18:,7 -188;:; n) 7f)O 7(;0 19111l- L,;, a ,1l74 
188:)-1802 a) 14() !)Oo lD84-19;3;) ,:;4 :1,428 
1802-1 flO:, b) 7fiO uwo 6;:; :3 ,41);; 
190;,- ]!) 10 c) 140 1,800 19:W·l!l1l7 ;);') ;;,;,48 

1f110-1f118 d) 410 2,:!l0 l!)a7-19:3R flO a,Ga8 
1918-1919 ;39 2.26lJ 1 Oa8·1 n:l!l 8;, 3.72:1 
191D-1920 4(; 2.a1;) 1 OaO-l !)4() 70 :3,793 
1920-1921 10() 2,421 1 04()-1 041 12:, a,018 
1921-1922 (;7 2,488 1041-1942 ;:;(j 3,!174 

H)22-l92B 44 2.;,:\2 1942-1943 70 4,();,;l 
19:.!:3-1924 8a :.! ,!il ;, 1!)4a-1944 79 4,.1;12 

7a 2 ,()88 1 !)44-1 fl4;, !is 4 ,2()O 
192;,-1920 IHi 2.744 1 fl4;,-1 !l4(; 4;, 4,24;:; 
1 H26- 1 fI:.!7 4:3 2,817 1046- 1H47 112 4 ,ai>7 

1927-1928 Hn 2.!)O!; If)47-1f148 88 4,44;, 
1928-192f1 .32 2,0,:>8 1945-H)40 126 4,;,71 
1929-1930 118 '1,07(; 1 040 -1 !);)() 6;, 4,(;3!i 
19:30-19:\1 49 H.12;' 19;,()-19.') 1 72 4,708 
19BI-19:12 .,0 '1,17;, 1!);,1-10;)2 70 4.784 

1 !);;2- 1 !).33 .,0 
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a) Posilion of terlllillw; in these ~'eaJ's detnlllil1f'd frolll historie:ll re('or..ls and 
"hotogra phs. 

u) Frolll flla rk('r set bv Prof. .J. !'\ . LeConte in 1!)Oi:; whieh was found in 1!1.; I. 
c) From topographic Il~ap of :\-It. Hainin National Park. 
d) Allllual measurements sLtrted by !'\at.ional Park Servi(·(' nnd made annllalJ~' 

since then. . 

The above dnta when shown graphi(,all~' inriieatc that dilrilH.(' the latter P:lI't ()f 
the u;no (\('(',}(\(' there was n (kfinite ('hange in trelld in the !'ate of rCI:n ,ioll. th e LIt(' 

bcing ,!.!'rentC'l' silwe then.' . 
It ha ', bccu the general belief that the tcrminal reeession has bpen ('outiIlUOll'; 

and th c' above table has been ('OInpiled in accordance with that thought. Hc)wen'r, 
rct(,llt stlldi(~s by ProI'. A. K IInrrison , of the Ulliversity of \Vashin\!'ton, inC\ieJt t' 
that tilen' JlHl~' adually have been sOllle a(\vallec of the t('!'rnilllls dllring thl' lwrio,( 
; DUO to I!J 1 O. 

Chang(~s in surface elevation 

Attentioll of the ('asu:t1 observer, ami till' puhlie as a whole, has heell t\ll':lSI''[ 

Ott the re (:('ssioll oj' thl' terlllillus while prOlllHIIH'cd ('hanges o('I'urill!..\' in th" s\lrf:l:'(' 
l'ititudc of thp gl:wi('r hll\'(' be('n L:rgel,v (lvl'r1ooked. D ~'finit(' illf'orm:ltioll on tiW;{' 

ahang-('s has IlO'" bl' ~n ohtained over a pl'rio(\ of l1}ore than 20 ~'l':l1' " by the ITlC:lsHn'­
Il'lt'nl of s('vel',d pl'Clfih ~s ntross the glaeil'r, Four profik,s ha\'(~ bec n measured, at 
IO('atio!ls 0.:;, 1.0 , I,.j. alld 1.7 miles above ttw pres('nt terlllinlls. The npproxi'llnll' 
mean altitudes of th(' individual profill's are ;; .:200 , (i ,OOO, (1.400 and (i.S(lO fet't rl'S­
pe('tivel~'. Thl' first two WC'I'(' establislwd and first Illeasured in I!Ja1 and 
relll('~lsured ill I!l:32 and 19:3B and then dis('olltilluE,d. :\iensurPIllC'nts wcre resumed 
ill 1!J41 and have been llHHle U!l!IIlc:\l~ .. (with SOllle omissiollS) sinec thell. The Ilppl'r­
Illost pro!'ill', altitude (I.SOO feet, was first IlH' asurl'd ill I H.J.2 :lfd has hCl'1l llleaslIrl'd 
ailnually sincl' the'n. with the exceptioll of I D;j(), Thc prnfilc at altitlHk 0.400 f~d 
wns established in I !J4S and has bC(,;l measured HUllually SilW(' tlWll, ('xI'ept in 1 H.;O, 

The results of these profil,' mcasurcllwnts are SUtllllHlri~l'd in tIlE' ['oliowilll': 
paragraphs, starting with the uppermost o lle and cOlltinlling dowll til(' glaeiel'. 

The llleaSUI'I'1l1t'Tlts at the uppermost profilp showed tlwt tlU' SlIrf'ar'(' was rtllwh 
thl' same ill ]!)42. H)4'l and 1fJ44. Starting with 194;) a ver~' dpfinite raisillg' of the 
surfacl' wHsindil'HlI'd whi('h I:()ntiuucd through 19;;]. The Illaximllm iucre:tse from 
1!)44 to 1!J;; 1 was over 200 feet in a sel'tion near the wcst crlge alld the a\'l~l'age in -
1'l'l'ase anoss the entire gla('iE'1' was Ha fl'et, The 19;)2 surf:tee WHS def'inite l,v low('l' 
titan the Il);,1 slIrfa('c h~' an avcl'Hgc amount of IH [pct. The dl'cl'l'a se ('ontinllPd 
f, 'OIll W;;2 to l!);;:] at about the same l'Hte as ill the preccdillg year. The IlW:tSUlT!lH'nts 
at thb profile indieall' that 11 w:tve, which first bccame :ippal'cllt in HJ4;;, hns be(,1l 
moving'dowlI from the highl'}, parts of the glacier. The crest of tllis wav,' passed this 
profile between UI;',O and 19.')1 as shown hy the lowering of the surfaec "Ievation sill(,I' 
then. 

The secOIHl pro!'ilp in downstrcam 01'111' 1' (1.4 milf's above thl' terminus) was 
estnblished in l!HS in ordel' t o obtain further illforlllation 011 thl' inerensill!!, slll'l'al'e 
altitude whieh was at that time being- recorded at the uppel'lllost !lror'ih', Th,' 
mcaslIrements at this profile shower! an ill(:reas(: in surface altitude thl'Ough 1f1;; I, 
with the !Il,;2 sllr/',H'" hl'illU' ITIu(·h the sanw as in 19.')1. The l!);;;} measureIHents 
show II (\cerease sin('" HI;;:!, 'indif'ating thnt the erest of the \\,<lV(' has also passed this 
profile, ' 

The third profile downstreilm (1.0 mile above tlte terlllilllls) was first Ill(' <lsured 
in H)al. :'\0 Illcasurements were nmclc dllrign the years 19:34 to 1940. :'IIeHSlll'I'lllents 
were reslllner! ill I!HI. These showed a continuous dcerease in surt'aee ('\evalioll 
throngh 1945 nt whieh time the surface avernged fi:] feet lower than in 1!)81. The 
1941) ll1easllrcmenh showed that a reversal had occurred amI the surfate altitude 
was increasing. This has eontinued e<leh year thl"Ough l!);;H. The chang'c from 
1 !J;,,)2 to l!);,):l , however , is not quite as pronounced as in thc pn~eedillg ~'('ars , inrliefltiug 
that the crest of the wave b now at or apprO:ll'hing this profile. The (:hangc frolll 
l!l48 to H);;2 averaged ,;8 feet, hringing the 19;;2 slll;fal'e almost to the sallle altitude 
as it \\'ns in 1 !J:11. 

The IOll'ermost profile (0 .. '5 mile above the terminus) was also first Illeasllred in 
]!)BI hut not Ilwaslll'{'d I\uring the 19:14- '!O period, :\Ip<lsul'('Tll('nts II'cre reslllllcd in 
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HI41 and, with a few exc:eptions, have heen madc allnually since thcn. The available 
data show that this profile nt a point nem the eenter of tlle gbeier was over 200 feet 
low('l' in ] !)5a than it was in 1 Hal. ;-O;ear both edges there was n lowering of 50 to 7:3 
feet. This profile has shown a continued decrease in surface altitude even though 
thc ncxt profile abovc (only 1 / '2 mile upstream) has been showing an incrcuse each 
vear sinc:e ]049. :'Ikasnremcnts at this profile will he watched with intcrest during 
the next fcw years to cJetel"llline if the wave that has been moving down the higher 
pnrts of tlJ(' glacier will eventually be reflected at this lrwation and possibly even 
result in an advanec of the terminlls. 

Over-all dHlnges in the surfaN' of the glaeier have been reeorded through the 
l1Ienium of mappirig at periodic' intervals. III Will a plan of mapping the glacier nt 
;;-ycar intervals was initiated which has hccl! continued. The mupping in 19a1. 
19:16, 11)41 and 1946 was by ground methods Ilsing a plune table. For the 1951 
mapping acrial photographs were obtained and a map compiled from these by photo­
gralllllletrie methods. This Inap is now in course of preparation for publication. 
These maps serve to give a picture of the over-all chang£'s. For specific· comparisons 
tlw profiles above described arc more effc<"live. 

Thc information shown by the above described profile measurements clearly 
indicates that terminal re("cssion measurements alone bv no means givc a re1iabie 
picture of what is oc('.urring on the glaeicr as a whole. " 

Movement 

In addition to the profile JIIeawrcments, informat.ion has also becn obtained on 
the movement of the glacier. The first observations on the ratc of movement of the 
~isqually Glacier were. mad£' by Prof. Le Conte, from thc Cniversity of CalifOTnia, 
ill 190,;. His ohservations extended thTOug·h a IO-day period in July of that year. 
He found a mean rate of movelllcnt of Hi inc,hcs per day, but this vnricd from 13 to 
~'2 illchcs during the pC'riod of obscrvation. 

Evans aJld Parker (') in I !):31 sct a series of markers at or ncar the Hli~nments 
of the two lowc-rmost profiles. These were observed again in ]!):32 and ] 9:1a. The 
rcsults of these observations ~how('d that the maximnm llIovemellt at 0)" near the 
lowest profile was from 70 to 7;") feet per ~" eHr with movrment Ileal' the cdges of less 
than 10 feet. ;\t the next profile upstreulIl a maximum movcmcnt of approximately 
] 0(1 feet per yem·, with l\Iovement near thc left or east cdge of only about 10 feet. 
was observed. 

In }!)4:1 the author and )Jr. lloward H. Stagner, who at that time was the park 
naturalist in :'lIt. Hainier ~ational Park, marked a number of bouldcrs along OT near 
the alignments for the two 10\\"('1' profiles, 0.;; and 1.0 miles above the terminus. 
"lany of thesc are still being found, and additional ones have been marked to rcplace 
those that havc be("olllc lo~t. Location of thc~e rocks in sllb~cqllent years shows 
that at the lower profile during the pel'iocl 194:~ to I ll48 the maximum movement 
was in the magnitude of HO to 40 feet per ~'eflr. This hl.l~ dec'reaseci, appreciably in 
rcc·('lIt ),cras, and lIIeasurements no,\" inc1iac-te that the maxinlllm 1110Ve1l1cnt is less 
than Hi feet Ix'r year at thb profile . 

At tlIP sC't·ond profile (LO nlile from tel"lllinus) during the period 1!)4a to 1947 
tilt' maximllm lIlovemcnt 'HIS ;;0 to (iO feet pcr ."(·ar. This was ill the right or west 
half of tile gh\("icr with very little movemcnt near the east edge. \"'ith thc inercHsc 
ill SlIrfm·e altitude in this part of the glacier a (listinet ille[·case in the ratc of movement 
has been obsel'v('cl. As previollsl~ · s·tatec1,for thc pcrioci ]94:3 to 1947 the maximum 
rate was from .;0 t() 00 fcet per yea r, esscnt ially the samc eaeh yea r. By] 9;; I this 
jtad inerensed to a maximum ratl' of ovcr '2;;0 feet per ~·ear anc} from ]9,")1 to ]ll.';'2 
tlth maximum reac·hcd aoo feet. 

11 hns not becll p()ssiblt' to obtain IIIl1c·h illfo\"lllution on mOVl'nlent ne~lr the 
Uppel"lllost profile (J.7 miles frolll terminus) as lIlarked rocks in that area are quitc 
apt to roll or slide or bec'O!lIc lost in OI1C of the many (·revasses and consequently 
are not reliablc inciieators of 11I0\·(,lI1cnt. Somc information, however, was obtai­
ned in HI4;; from a serics of markcrs whic·1t had beell plac·ed during the pre­
,·ious Sf'HSOlI. TIH' [·(,sults of this single year·s observati()ns illdic·atc a maximum 

(') LC'welyn E,·.\:-:s. Supt .. Tac-olllH ("it~· Light {kpt. ancl (~. L. P.\llIU:H. ])istric·t 
Engilll'el', t· .. S. Geologic·al SUI"\·c.\ . 
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movement of ~50 feet for that particular year. It is of interest to not e that during 
the same year the maximum rate of m ovem ent at the second profil e located :J,;;OO 
fect down<;trearn (1.0 m ile ahove terminus) was ollly a matter of 50 to 60 feet per year. 

In addition to thE' observations descrihed above, a ve ry valuable fund of info r­
mation ha s been accumulatcd through a collection o f pictures. Pictures from 
various so urces, going back to the ea rly 1900's, have been collected. Starting in 
194~ a series of key points was selected from which photographs habe been taken 
periodi cally since thcn, m ost of them annually. These pictures pl'Ovid(' a most 
va lua ble r~cord of th e eh ~ln ges that have o ccurred on this glacier. 

In bncf, (hta ure n DW available rehtive tn th e re('~ "ion of the t erminus for 
a lmost a full centUJ'y un ~ 1 for over 20 yea rs o n th ~ vHbti [/n, in surhtee altitudes and 
rates of movement o f th e gheicl'. Th e e,\I'ly put of th ~ t ermin d recession record 
is based only on historicl l record, but th e IlItter one-thir:I is Inse d on annual obser­
vations. ThE'se d It 1 provid? a V.llu ·l ble fun:! of fJctU1I inform Ition whieh ('an se rve 
as a basE' for s tndies of Huny kind s by those int eres t ('cl in the subject of gl acier 
b('havio r. . 

Coleman Glacier, Mt . Baker, Washington 

The Coleman Glacier is located on the west slope of Mt. Bake r, \Vashington. 
Obse rvations were initiated on thi s g lacie r in 1949 when sever a l pe rmanent re fere nce 
marks were esta bli shed , part of the t erminus mapped, two pro file alignments select ed 
and m easured, a nd a number of pho t ographs obtained. Obse rvations were repeated 
in 1950, 19,)~ and 19;;:1. Due to th e nature of the surface of the glacie r these obser­
vations have not b('en as d e tniled as those thnt h a v e been made on the NisqualJy 
Glacie r . The observations to date indicate tha t a wave has been mo villg down this 
g la cier also. There has been a ve ry definite Hnd pronounced adva nce o f the terminus, 
in places exceeding 200 feet, dlll'ing the 4-year period 1949-19;3a. This, as far as 
known, is the ollly g lacier whcre factu a l data are actually avail a bl(' to show that a 
te rminal advance is in progress. Mo re de tailed and continuing observations on this 
glacier are partieularly desirable in vic w of the marked cha nges that have already 
been recol·ded. 1'1)e8e data ('oulcl be r('adily obtained b~' the appli( 'atiol1 of 
photog ra llllllC'trie tet'hniques , using t('rrestrial photog ra phs. 

Eliot Glacier, Mt. Hood, Oregon 

Eliot Glaeier is locat ed on the northeast slope of i\H . Hood , Oregon. The 
H('search Committec of the Ma7.arnas has made annual m easurements (with few 
omissions) sin ce 192;;. Th(' t e rminus has shown a gradual and eontinu('d I'e(,e ssion , 
totaling laQ feet ill the period 192;) to 1938. 3Je:Jsurem ents of terminal reecssion in 
rec(,lIty years have been somewh at uTI('ertain clu e to th (' presence or a perennial 
sllOw(lrift. Jllciications are that t he r(' has been ve l')' little, if any, recession . 

In 1940 two profiles we re established across t he lower part of the gla('ie r, 011(' 

ahout 50() feet above the te rminus and the o ther a half lIIil(' farther up the glaeicr. 
Th ese have been m easured almost ('very year since then. The results of th('se 
l1l ('a Sllrements sho", a eontinued lowering o f th(' surface of the glader from year 
to y('al'. This lowe ring is least pronounced on the profile n ('arest the terminu s, dUI' 
to the protective mantle of d ebris on t his part of the glacier . The maximum change 
on the lowe r pro file during the J ~-year period 1940 to ] 9;;~ ,,,as 30 fcet wherea~ the 
maximuTll change 011 the upper profile during the same period was 80 feet. The 
19;33 m CaSlIl'(,lIlents showeci ('ont inucu ablation at the lower profile ,yhe reas at the 
IIJlper profile a possible th icke ning was indica ted. This, however. should not be 
a ('('eptcd as a fad until a mi IInl('ss ('on firm ed by obse rvations in the next few years. 

Glaciers in Glacier National Park, Montana 

There are ove r :iO nalll l'd gl a C'ie rs withill Glacie r l' a tioll a l Park. D efinitl' 
lIIeasurem ent s and obs('rYatioTls h"3\'e b('('n Ill'lde on thre(' of the larger ones, viz .. 
Sperry, J aekson and Gl'inn('11. E ,H'h of these orig inates in a eirque rimm ed by thl' 
Continental Divide. Sperry Gla eie r drains to the Pa eifi(' O('('an whereas the .Jaekson 
and Grinm'l (;Iaci('rs cirain t o the Hudson Ba\·. 

i\kasurements of t erminal r('C'ession of t h ese th\'('(' gl :H'iers was started ill 1931 
by the National P a rk ServiC'e. The first d e tel'minatiolls w a rc ba sed on seve ral 
li;) ('ar IIIcaSl\rcmc n l!,; from prcviollsl~' markE' d points to the i('c front. Starting ill 
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H)4;; the PHrk Scrvi('t' and tilt' Geological Survey , working toghetcr, initiated a ~yst, m 
for lJlappin~ the entire fronts, working frolll a series (If permanently marked points. 
Periodic sllcet'ssiYl' Illnpping of the i('(' fronts has afforded a convenient way of 
dett'l'lllining t('rlllinal dHlnges. 

Profile lines \\'l're established on the Spcrr~' and Grinnell C;lader~ in 1 !J49 and 
19;;0 , resreetiv('ly , for the pllrpose of obtn ining a (\cfinite Illcasure of dWlIges ill 
>;t1rfH('e elt'\'ation~. 

'rile Grinnpl\, SPC)'l'Y and ,JU('j"Oll Glaciers \\'r'l"e lllapl .'cd by grollnd tlwthods in 
HJ;17, HJllS and H):l!), rcsp,(·tiYely , h~' the ~ational Park Sel'yicl'. The Grincll and 
a rortioll of the Srerr~' Gl:l('ier werc rt'lllapped in 104(;' ,-\crial photographs "'t're 
oiJtained of nloo't of' the known c:laders in the park in HJ;;O thro\lgh the cooperatin' 
efforts or th(' ~atiollal Park Scr·'.i('(', the l:. S. FOI'cst Service, tlH' (;Iacicl' ~atioJlnl 
Park Ilistorical .\s,,)(·iatioll, alld thl' A III ( l'iC:lll C('ogl'aphied So(,iety. ;\[aps of the 
(;rillllcU and SPPlTY (;Jnciers \\'('re eOlllpiled from th('~(' phologTuphs ,)nd have been 
p\lbli~h!'c1 b~' the C. S. Geological S\lrYt'~·. .-\ Illnp 01' the .kaksoll Glac'iel' Iw,; bet'1l 
('ollJl'ilcd from lilc photographs uy the C. S. Forest Scrviee hilt has not h('cn prcpart'd 
for publication. 

The ill\'('slig'ati()n~ ill ('(lI111ection wilh the (;rilllwll (;Ia!'ier have ill!'iu(\eri the 
1ll(,<lSllreI1Wnts c'f annl!al rrcciritatioTl alld rlllloff. III 19'19 :l slomp:!' precipitation 
gag(' \\'as in"talled neHr t\:(' cnd of the hurse trail whirh is only abollt 1 l a mile 1'1'0111 

the glacier. 'I his illShdlntioTl was Il):;(\e through the copperative pfforts of the 
~ationHI Park Servicc aIu1 the C. S. 'Ycntht'l' Bureau. III the s"n,(~ \TUr ;1 stream 
no\\' tr~casl\l'il~g <tDtion wus ('st ahli~h('d Ii~' the l'. S. (;eologieal SllrVt:y nn (;l'illllell 
Crcek jll~t r. elO\\' the outlet of (~l'illnell Ld«: nnd ahollt 1-1 I'l. miles frOll1 the glucicl'. 
This statioll n:e;lSJ.1I'CS lill' rUIlO(f' from thp gl;l('iel' and its elll'losing cirqlll'. The 
r('('urd, that hnYC" lWl'1I oUuillcd to cinle arc tablllated I;elo\\'. 

Precipilalio/l ill il!clu:s {(I slom~c lm'(' ipiltlli()/I {!,a.!!.c 1 1 ~3 mill' from (;riJl/lcl/ (;/(ffil'l', 
(lJlIJI'f),l'iIllIlIC al/itudc G,~OO fal 

-==""'""-
Ilwlusive dates ~ull1bcr of oa.vs t)rpe!pi t a tion (inehcs) 

.\ug'. ~7 1 ~J4!) to .J Illv ~O, I !).;() :l~7 12.;.1 
.Iuh- 21, 1 \).;0 to .rllk 2,t. l!J.;1 arm 117.;; 
.J 1l1~ ' :! ;> , 1 !);; 1 to .J Ill, 1\), 19.;2 :1.;(; los.a 
.J 1I !,. Hi , 19;;2 to .1 u(v :rl, ID.,:! !~~:~ Ion.!) 

U/lllu./I ill inl'l1l's III ~1I~in~ sllI/iflll Oil (;rillllcll ('rerk 1)(:irJ1l' Olltil'l r~f (;ril/llell Lak(' , 
IljJPI'O.l:iUlal(' aI/ill/de .;,000 ft'cl 

Od. 1, 1949 -

Oet. l, 1 !J.30 -

Od. 1. H).; 1 
(kt. I. 19.;:.! -

Year 

Scpt. ao, 
Scpt. ao, 
Sept. :30 , 
SPpt. ao, 

I !);;o 
H);;1 
I !1.,)2 
ill:;:! 

HUllO!T (illt'Ilt'~) 

10(j. ;j 
10.).0 
89,(i 
!J7.~ 

The above I'('coflls show a n ' llI:1rkabk (:oll .sistellcy alld give veL'.Y y;tiuable infor­
mation oll prccipitation and I'llnoff in the Iti~'her altitudes of this sedion of the Hoci<v 
;\loulltaill s. The stl't':tlll I'\ow llIeasurillg st:;tinn nn Grinnell Creek (abollt 1-1 / ~ IlIi1ps 
fr()m I ht, glacier) is believed to be nca rCl' to a (!Ia!'ier than an v other Sill'! 1 sta tion in 
the Lnitcd State~ , sllll'l:resting that its r('cord is'tllt' most rcpI't:~('nl<)tivc o/' the rUlloff 
from a glaeicr and its immediate Slll'l'olllHling arca that. is no", available. This 
re('ord is a most sigllifie:lnt ('ontriiJlltioll to the stud~' 01' mcteorology in :I glacier are;!. 

The ;lcl'ial and tl'rrestrinl photographs that have bcell obtuillt'd in recent years. 
the maps that have hCCll (,OIllpiled. and tht' fielr1 llW:tSlll'Clllcnts of t(,l'Ininal rc('ession , 
surface dlHngcs, and movement of tlte ir·/.'. in addition to the infol'mati(ln that has 
bccn obtained. frolll other SOlll'<'CS, provide a store of basic' oata for studies nf various 
kinds. The (lata rt'Ct'IIt1V oi>tain(·.d will becom(' 1.'\'ell 1l10l'e valuahle as ohservations 
art' continued fl'oll1 ~' ear 'to ~Tal'. 


