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I. - Ame rican Roc ky 1\l ollnl:lins 

:-\"I~ : .Ja 'Hes L. lJy"ulL'S rqlOrl, , Gladeri'! u f Ihe :\mcri,'III' 11 .)l'l.;y :'I["III1I"iIlS , 
w ll i.,!. is his 111111111<1 I't' purl or Ih~ Su h. '''II ' lII iII O:I' 1)11 11 11' Am,'dl'nll U" d (y """tlllaills, 
of Iho: ('ummiU c.' 011 (;r,' eit-rs , So:d iOI1 or IlydrnloJ.!~" .. \ltIc ri tnll ( ; ~()ph~'skal \ 'lIinll , 
I S~ lI o:d, Apri l 1H,;O, This S Il1ll1llIlri'l.~s rxbling illf"TllmliulI :11)""1 11". gladers alld 
their \'ari:.liolls tllr<H'gll 11 ... I~"'~I ~O::'~\II ', 

:I) (;/flri/-r XIl/iU/lfli Puri., .1/011/1/1'" 

.. \ 11 :wria! $lIn'o:\' W,L:.- made Il\' Iht, Xaliona l I'arl.; St!rdcc' in 1!I,;O 10 delermine 
Ihe '~II. lili "lI of lilt: g lado:rs in l ilc ar(,H, or Ihe 'oH f'lrIl1('r /.: lllI'ien. rcpt)rh·; .I, the 
su rvey di,.,.los(:d 110;<1 a1 lea,,1 ,h:I\'(' .Iislppc: ..... :d :lIId ~\'cra! ulhc'n. tire ill a duuhlful 
:.- Iale Hmi II III~' pM"ihly be merely " la;:lIanl rtltolllllli!> c.f rurl1lerly acti\'e i~e. S I)Cl'ifi.· 
IIIt'a$IU'~ lIIen\'i with j.!r()I1tul I" .mlrol were IIlmle of Grinlld. ,Jm'ksnll mul Sl'crn' Cbc'icr... 
wil 11 I hCM: results : . 

(:ri",,,./I (:lucier ( lIIeasIIT"tlU' u ls aluu::; I I:! 

Hl:I7. 1!) I.; an'ra;:o.: ,\'('a rl ,v rCN'ssio n 
I !J.I.j' l!l ':;Ci 
I !U'· I!I.;O • 

,lurl:sO/' (:Iader 
Xu :lIJprc .. ia!J!e chllll;!c, I ~).IS,ln';II. 

S,If"!1 mucier 

mik nr t.·rmiIl IlS) 

:Ia,~ n. 
I '~.!J rt, 
1;; ,:1 fl. 

I\\'era~c amllla! 

!!l:lS' 11HS 
11J.1 B·lll.1() 

rC"cs"ivII alulI;! :!,I KH I·rt, sl't:liuJl nf Icrmiuus. 
·~7.:! fl. 
,1:\ n. 

1 ~).I!J'1 n,jO :!,; ft . 
I' rad icn l1y 110 dll llJ j.!o.: ill ,' lu\'atiOIl o f ;.: I:u'ier s .. rf:lee, 11J.1 11 . ]!J,jll, 
:'I I t:l t:n rolog:i~ar conditions in IILI:: Glllt'ier I'ark area h:.\·" heo.: lI as r" lIows: 

11),1,;. \ 1),;0 S nuwfa ll :I hn\'e lLorma l, In 111,:;0 i t, \\'I,S , 1 0" ahove normal. 
1!J.l7. 1!),;O :\\'crage l e l' lpcra tll rt!s beluw .Lom.al. 

b) lI ' illll Uin:r /{I/IIb<.J". lJ'!Iomill~ 

He:.: imclI st ud ies wo:rc itli t iatc.1 in lU,jll b y :'I Iarl.; :'Ilcicr, Slale Clli\'ersity of 
Iowa. TI.e g: llIcio.:rs nf this area ha\'e hecn rct.:<:cdiuJ,! ill rl't:elll (le(::I< I(''', w:ry rapillly 
from lUao l e) I!I·I(), allt l mOT(' "I'''''h " ~ itlt'e thc n. Si llt.:~ HIoI:" the TL~'es.." ioll of som,' 
~laciers is . pracl ically 1It'J.! lij.!ih1e ". :lI1d the re i" abundnl1L e,·idc IWt· "f ;1 Ihi.·l.;cn ing: 
of s now fields al l.i,;1I cI~\'aliun~ in rt'L-eul years •. ( qll"I C.~ frum :'I l ci~r'~ 1I11pllhlished 
re jlOrl!. 

T .e willler s lIHwftoll iu lH,I!J· W:;1I was \'er\' l.ca,' , " a ... 1 \\'IIS fnl h)\H·t! b\' 11 laic 
"IJrill;': :11,,1 a slImmcr \\'hidL WlI ", s h"rll'r :11111' L'(Jolcr ' I 11,.1. normal. .'l eaSI;rt'I. l e nl .~ 
w,'n' In:III<' on Dinw,,!),l,' Cladt'r wlLich [mlie:lI('(1 all \'X",'S S '11' :","III1LlJla l im, ,w"r 
nhlatioll rOl' till' 1!). l o,'f}~n hlll lj.!cl ,\'cnr, 

c) /(Qrf:!I .I l1.mllll/il/ .\',,/i'l/lIIl 1'lIr/;. C%r(lf/f/ 

Ou~en'atil)lls It \' 11 ... :\:Lliuu;Ll ParI.; Scl'\' i\,(, or "mlrc\\',. :lUll TVIL\1a 1l f: lacicrs 
imli"lIte Ih,,1 rcecssfon . Iuring Ih~ rou r or ri\'e ~'"ars [,r i(' r t.) 111.;41 1I11,,'h('I'11 rdath'dy 
s loll" wi th possih ly e\'en :111 (" ... a"ill l1:11 :I<\\":lIIL"", 

d ) Frolll Utili!:!.". .~o" /h lif 1t'H'I:!! ,\lmlll/"i" .\'"liOlIllI PI/rl:. C"lurlll/" 

11 was repor1<:.1 by 11 11' :\at io nal 1'ark Sen'it'c 111111 ill 1!l.W. rcLt,,~ io l1 whi\'1I 
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1I'1I.~ p ro llollm:cd from 11 /:10 to tlH:! ha s . d cCi lli tcly hal ted , ;md scvcra l o f the gl llcicrs 
s how d efi n ite s ig ns of Cl1lar,t:ClllcnL . _ 

( Heport fro m :\';ll.ioll:l l P a rk Scn' ice), 

:!. - C fl SCfHlcs 

a) Xi'~'JlIfIIIN ( ;/lIl'ier ,)1\ :'oI L Hainicr is t he \1I , ly o nc which is measured rc~ulllrly . 
T h is is beill/,: done by the ="atiulUtJ !'ark Scr vice ;Uld Ihe U, 5. Gcologienl Survey, 
T he r('I.'l'ssi"ll nf ils terminus was (;:; fect from 194!J tol I!lj U. SinCI: 1!J.l1I in only 
two year.; has t he re bt:en less rcces~ i Ol I Illan this, The rc is 1111 illteTC-~ ti ng rel.-ord 
uf N!('l's."ioll Ilatll1),( hnck 10 IS':'7, The nr1l1ual m ic" IIrc as fo llows; 

IS,,7- ISH:! :!6 n, l}Cr year 
181J:! - 1 f} 1 ~;'0 • 
[!l IlH!J.tll 7:! 
11).10 - 11Ii;0 8'~ • 

Of]M.! rlmpsg"reuter inleresl l llalllllis lerminal rcecssiOlI is t Ile f;. e l tlll. 1 1l1I illc rellse 
in the vuliul1c u f the g lacier is oCI·urrill).! i}Clween onc ;111 11 t.wo miles abo\'e IIle ler­
milllls. !'rofiles were 1.'Sl ablish cd ill J!U8 IIml an :ljlprcciablc r ise of Ihe s lIrfu(:(! 
ha .~ hccn lIu' :ts u1'l 'd bol h in I!Hil nUll 111:;11, A ri M! of :IS mllrh as I; :! fect ()ecllrn.o 
sinl'e IH-J.S. ;1U11 ill nlle pial.'C, Ihe c hallge frum HHf) 1.0 I!I.;U was :.I:! feel. T he "urfll C<! 
lIIo ti" n of tlL<' iCI' hm;: 11'-~" becn HICaStlred and varies ill Ihe cellter of Ulis pu r t of l he 
ke frolll :111 ;lI lIIlIu l aVe r" g:c uf /i{) f( 'e t 10 :!6:! feet. T hu». it ~1:Clll » tl mt a »lIrt of 
• wave . is lI1<wi llg d,)wlI g lader 1111,] .;llo uld be walehcd liS ill1]lprl>adll:S 1111' 1(;rllli­
IIII S i ll Ihe yelll'S to come. 

" leaSIlTClllellt.o;; hll,'e hel:u 11111t!C "f twu olhcr g: lnl'il'!'S UII '\ I t. lI aillier. F rum 
Sellll'lllber t!J.lS-Scl,t eluber 19.;(1 l ' llrm!i»l' ( ;I:.cie r .... ·I.-e,!t·II:tn fl.'tI l :t11l1 5(111111 'J'ukl'lllu 
WIII' ie r HiS fecI. 

h ) E/i!}i (;Inrif'r "n '\11. 11(lIOI\. 
Tile o nly lII ea ,~ lIrClllcn l available i" the lowerill)! "f I hI: "urfaL'C. :\1)0111 .jfHI feet 

ahll\'c Ihe Il'rl1lillU ~ , Ihis has ""cragCII two feel pe r year fmlll I!I·UI 10 t !J.;U. ,.\1 :1 
po il11 abuuI :UHt{) feet II hovc Ihc Il' rlninlls. the yen rly ;,,'I' rage i" IIbo1l1 fnur feet. 

(.) II'hiir U i1'1'r (;/flci,·r 1)11 '\ It. I I"ull It:, ,, bceome far II lo rl' !.: rcva sselt ill recent 
,venTS whit-h "' 1)!gc.~ I '" ill !.:re:l"c.l :lI' li "i ly. 

It) A TCIMJrt " tntl's thal ;1 g lacie r "'I '\It. ShukSJ III ill the :\'MtheTll ( 'u"end l'" hi,,, 
..... ..:eded aho ul :1 /, llIIile s inl'C won alld hns 1»Ce1l reduced in si'l.(' in that pc riut! hy 
ahuul 7:; 00 _ Tllt'small g l:lI'ie r" U!'I' upyillj! dTf llll!>' 0 11 " It. SlllIkslln :Ire ~:li.1 to be 
.1 i "" 111'1';' ri Ill,; . 

c) Cu/ell/flll (.' /llI'irr on i'IIr, IIlI ker. 
The barrcn '1.0111' fron l ing lh,~ te l'minus illtlieat e" rnl'id rct:cnt n~ees~ i ulI_ hilt 110 

1II1·:t~lI re lm·III _~ :lrc ",·nibble. I lowl· \' l'r. frolll I!HIt Iu Hj;'jO. 1 In' I'enler of 1 he 1('rl1liUIlS 
(u tVIIIlCf't! ,,1)011 1 ~IJ f('c t. :\1)0111 1 /.~ mil l' "ho,'c Ih(' krlllinll ~, Ihe s urflll'l~ uf 11 1c 
J,:1:lI'i('r rH"'" a :; f(,I'1 in 11",1 .'·C:lr. ;1Ilt! a l all c1c\'alioll of I :!OU feet high('r. 11 ri~(· o f 
I:; rt. W:l ~ 11I{'''~'l rl·. I . 

'\ "'a~lIrelU('lIh 111:1011' in I!II!I illdit-II II'lt t1lal Ihe g ltll'il'N of Ihe ll ig h S irrra arc 
s h rillkrillg f"irl.,· I':Ipidly. 1.ye ll (;Im·il·r, 1-:a,,1 I.oh(', "hn \\' ~ till avcr:I!!" "111111111 
lowl'ri ll !! of il~ ~ll rfa,'C al Ihree s l"HoII" "f I , ·~ 10 :!.!) fee l from t!Ja:\- I!JI!l: III ulle 
,Ial ion Ul(' I"tal 1<II1'I'ring ill Il ml peTioli \\'a .~ .~.; .. ; fcet. ;\kaMIT{'H\I' lIl s 0 11 lh(' Wc~ t 
I .ohe :.:a\'t: a U,,; 1(, I .:! fL'1.·1 :tv('ragl'. The I crm i nu~ or I );um CI;,l'i"r rl .. ·. ,II('1 1 t 10 f('1!1 
fmm 1!1:I,i 1<> HII!I. 

and 

.\I .. \S I ~. \ 

'\[" :""lrCIIU'll t s "f ).!1:lI'i('r \'arialillll~ ill Alaska arc 
1':111 hr enll~il l l'rl ' d :t .~ no mnre Ihall ~ pnl c1l el·k ~ . 

1II1IIIe 
Few 

ill olll\' ('cr l ;lill lo ll'" litirs 
riglln:~ an' II""il;I"I,' for 
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a p recise dClcrmirmtiOH of tl le observed changes so that. oll ly :111 lmlicntioll of shrinking 
o r cll lurgcm c nt ca n be made. No detailed ul1:L1 Yl; is sho uld be atlem pt ed o n l he 
uus is of O IlT prCSCllt. informal iOIl, out ccrlaiu trcnds ami churuclcristic..:; lI rc becom ing 
disce rnihle. :\ l l1lollgh Illost g lacie rs in Alus kn seem to be s hrinkillg, a sig uif iclm t 
numlJcr arc a<ivam;ing or have dO l1c so within the pust decade. T Ile ad"a l1 ~-cs wtlieh 
h:I\'c becn o bscn 'cd arc both lOllS and l< ho r\. t e rm _ the former IlIcrls urcd in terms 
of d CCl ld cs and the lntlcr in 1I lIl:lttcr o f a few yellrs. T hese last may be likened 
perh>!])s to a rlash rlood ill a moulltlliu s trcmll or to a r ivcr in rrood. 

Ti le g l:rc icrs will be conside red in their gcogruphicul order proc'Ccding Ill' the 
('oas t of Sou theastern Alaslm from sOlltheus t 1.0 Il or l hwc~ l. 

J~CCQllte nay 

l~cC{mtc Glflc ir r (tidal). Ou~er\'nliO l1 s by D . l\. UrO\\1l ill li):;O record ed a 
reeessiOIl (If aho u\.. 1 /'~ mi le 0 11 the ~ollth ~ ide dim illish ll1 g: t o ul.lOllt l OO ft't'\.. on the 
nortll bc!ween ttl'Uj :llllI lt150: 

Endicotl A r ill 

O(IWCR Glocier (t idal ). After a period of v irtu:l lIy no eho llge in the pos itioll 
of the te rminus from l!J2a to l{HI , recession oflll1 IIverage ofa lJO u t 1:';00 feet (Jccu rrell 
by 1!l·UI , fo llowcll by liute c hange 10 Jlllle, IV4!). F rom that. dal e In ,J uly, 1l1:;O, 
th is t.ida l ice frOllt. rece(lel l all esHm;Lleu ~500 fcet. 

Norlll VI/wes Uracicr ( I:md tc nni Ll us) . S tendy reet' ssioll IIns occu rred s incc 
abou t. Ht?:.! alllotll1 t ing to about ~()()() feet be\.wcclI l!Ja5 nlld 11:150. 

T rl/e!] A rill 

SOl/Ill SI/W!]Cr (;flleier (t idal) . There Oeee lLr red no lLppreehlble e ha llg"e from J!l~a 
to J lI·~ I , thell an aver:Lge recession ofabollt :1000 feet. hctwee lL IlHl and !!).lS, followed 
by relative ly s tub[e eOlld itio ns frOln ]I)or8 to J!l;;O. 

Smr,IJcr Glot'ier ( t idal). This lerm inus was s lig hUy farth er forward in 1\150 
than in l!)'~1. 

1',,1.'1/ I I/Id (mfi lVesl Side of .I/(IIC(III I rc Fid(1 

'1'111.1/ (;I(leier (formerly, l idal , now IHJ lo nger so). Sillcc 18UO Ihe t.e rm in us has 
ad \,ull (.'(!t! about a I /~ m iles. l' rOm ](H I to l fl4S Ihis ndvllllce lIveruge(1 500-S0n 
YlItds; fro m HHS to 1!);jO t herc was a n nvcrnge advu llCc uf ahou!. 100 yard s along 
most of t ile tcrminus . rang ing fro m n O npprcdahle advam'e a\.. o lle ]loillt. to about 
aoo yards at. ulIo ll u~r. 

lIolr·i,,·III1', Wflll (llucier ( [and te rm inus). S ince this is u di s tri lmtar~' lO Il ); II C 
of 'l'ak\l (; [;Lcicr , it quile natunl lly llas aL~o ad vlInced _ a ma\.ter of severa[ hundred 
yards from 1!Hl to ](150. 
. N(JTri.~ Ulacicr (Inwl tcrminlls). F N)m I!HI to I!J;;U thc whole 10ll'er purt of 
t.he g lat;ier h; ls shrunk in \'olullle, alLtI the terminus has receded in Ille o rde r of l OO 
to ~UO fect.. 

Jl]clIIlcll lmll (;lfI(;ie.r ( te tlll ill:ll es 0 11 [Hilt! a ud in la kc) . ' i'he re has bc(;n s teady 
recession fo r nmll r tle(':l(lcs : from l!J:1l lot ]f)·~8 the mllOlml of rclreat. ill the Inke . 
te rJllillus llas heeil a hou!. :\U()() fee t., :llld whe re tllc t erminll .~ res ts 0 11 laud a hout 
soo reel .. 

lIerverl Glacier ( te rmillatcs in lake). 
Eflgle nll/Gif r (t.err ninalcs in lake) . 

mile from I\)HI 10 nHS . 

GI(lGier [J(lY 

JI I/ir I lIlcl 

rl eee!iSion of abo u t Olle mile. l!IIO 10 H14S. 
Het·essioll o f from ] f~ to two tllirds o f a 

Ad(/III.~ I'lalc(l1/ Glacier wh ich fo rmerly fill ed the \'allcy di ~a ppe; lTed be twccn 
I\)tlo] and If);;\). 

AdmWi Gl/lcicr ( [and terminus). I'l. eecssioll ali(I sll r inkng(: l!Hl - l!l:;Il. 
(;in llcd (;(lIt'iU ( 1:111 <1 te rminus). n l'l'c~sinn and sl,rinka;;e HH1 - !!150. 
Casement (,'I/lcier ( l:Ind tcrminus). Slow rCl;cssion and sllTiukng(! If). ~I-'!);jO . 
.I f c LJr idc (,'I(lcier ( t itlal ). S ince. it. becam\.! :L ;;cp:lral\.! l:iaeLc r with ils o wn ter-

m inus "bout. 11l·1;;. dlle to tI,e recessio n of Muir C lncier. the t e nll ill llS II:IS Ilot changed 
a p preciably ami l!;Is c\'en ad\'nlleed s lig htly . This howc\'er. m ny well be due to 
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s h:lllowi nJ..( I;y OIlLWHSh a L t ile te rm inus, so I. hat t he ice is more protected from t he 
llIellin l{ crfeeL'I o f tide ll'Hte r . 

• H llir Glacier ( tida l) . The 10 111; reees~ ion since 1801) continued with a fur the r 
1"(.'<-"Cl!I~ ion (I f 1- 1 /8 lui lcs bet"'cc l1 i!HI lUld IU·Hi. F rom 10·1(; to 1\)50 t he re "'liS 110 
fu rll ll:r I"Ct:c."siull a mi in f;Lel. t he west cnd of t he te rmi nus :l(1\':l l1ccd s light ly. 

/' llItl'(II1 ( ;llIcicr ( t idal). Il ecessi.}Jj between I ~HI 111111 10·' 8 lIII IO\l1I tcll to I I /.~ ,uiles 
" ud from HMS 10 10:;iJ 1 / 8 mile . Tllis g lm'ier is sllriukillg rllpidly ;IS it is a re'lIlllLnt 
IlI:lSS ulmost CHUrch- b(:\ow thc IC\'cl of t he IIc\'e line . 

. 1IQrllf! Utl/cier '( la l1d te rminlls). Hnpid rct!cssion and shrinkage is I·out inu iug. 
VuriOLlS rel1lnant g laciers in :\Iu ir Inlet, which have bccn left st randcd b~' the rel."Css io n 
uf ti le "H lley I{ laeiCril, arc siLrink iug rapid ly especially a l e ll'\"a lio lls or less t hlln 
lOon fcel. 

QIlt't'1I I ll/cl 

Carrol/ (;I(I(;; ... r (la lL d t{' rm in us), h as c:.;per ienccLi nel rCt."Css ic.Hl nf a bo ul Hil)!} fcel 
sim'e 1nl!). Tl lI' re WIIS n sli g-h t lu lvnnce ill lfl·I:\ · I{I .14 fo llowillg which reee~sion IlIIs 
,\l lLltu1I Icd lu about ,ill-O feel. 

/{cm/lf I lI/cI 

/( ,' lI(lu ( ;tucil!r ( Inn.! te rmillus). The te rm inus in W ::; O WII" I1 hUILI ill t.he SlI mc 
l)t)si tio ll as in 1!lIH :l lld "'lIIIC -lOO ya r\ls ill ;L\ I\,:llIeC o r its positio ll ill 1!l:W. I h'cc,;~ion 
()('('u rr(,(\ hCI.I\·l.'C1I l !l:!.; lIml I!HS following- which :111 ndl":LIIl."C hlls...ct ill nCl'OllLjJ:lll icd 
by a t h ickcning of the whole lower c ud of t he gtacier. 

O nc hllnging I! lader nil t he cas t s ille. ad l'an(:el l (.'Onsp il' lIous ly betwecn l ~l.I·8 
alll l 10:;0. 

Homer ( ;llIcirr (I:ll ul terminus). There was a s lig ht :lIh' IIIU 'C onf the te rminus 
frOl1l i!H I to l!l.in. 

'l'lIrr I lI let 

(,' rand PtlciJi c Glllcier ( t i( I:II ). IIC\'II'CC II 1!HI :111. 1 W·IS tlle rc was a net :1( \1' :lI1ec 
"f;)oou l !.'ion fe(:t ;1II!\ a fu rthe r 1II1 I'u nl.'e of I:!IJO to :WOU fecl betwccn IIHS 11 1111 1!l;:;O. 

JlI flrgcric ( :Jucier (t idal) . :'o lorc a Ul'allccci in 19.;0 tha n in IU:W ami t he su r flll."C 
(l r the ~lacie r a mile a ho\'e the terminus is notk"Cu\)ly higher. Th is glacier has 110t 
c hangcd I'e ry m1lch s i1l('c I!ll!l. 

Utili I lIlet 

.I oh"s /lop/,-i"s ( ; /lIci cr ( Iida l). To ULI( lerslnnd HUt! evaluate t he curTC nt tre nds 
of tile !!Iaciers ill li ds inle l. o uc m us t be,) r ill IlIinri t.heir gCllcr:1 1 heha \' iollr s ill l.'e I HOU. 
l\lllla t ti me, Ihe J oJII1S [J opki ns Glacier ol'cupied the wholc \'ulley :lmlthe hang- ill~ 
glaciers wllich :I re UOII" illdepclule ll l were t ributaries. The .Jo hns Il opk ins rel.'t!dctl 
a h(lnt four m iles fro m I !:Ill:! 10 Hil i or al an 11\·c r.Lge ru te of .:! m iles l)Cr ~·ea r. F rom 
I!III tol tu:!!) re(."Css iuII :l nlOunlcd 10 11 /2 miles o r a n al"erage of.4 miles per year . 
. \Iost. nf Ihis probuhly oecurrell in Ihe few yea rs prio r 10 tn:!!i. TIle \'Oltllllc chnnge 
is indicnted by t he fact t hat a t. t he position o f lI,c l!l:!!) le rmi nus 111(: s lIrfuce of the 
;!Iader in 1 8H ·~ was at :!:!.;II fl."Ct. TI In!I: m iles bt:loll" that point. as la te :I» l~lU1. 
Ihe ic-c surfa (.'e WIIS a t 1.:; 11 fect.. Si nce t he IlcptlL nr the fi ord i ~ knowlI to be 1:180 
re!'1 li t. t ha t poi n t. Ihe ice Wa S II pproximll tcly :l1 !1I) feet. thick. 

A fl er II L(' very nlpi ll rcce$.~ i"" from I!:I !):.! to IU:.!ll . lhe terlllillllS hl'g:l ll 10 ad l"auee 
as 11 1:IPI)Cd in Ill:!:; . IlHI . IH.IS. :1 11(.1 1()51l. 'nle lo lnl measured ill th(' eCllt er is :Ill ' 
pro:.;i l1latc ly .~7,j() feet. o f which lIea r ly :.!UIIO fed 11:15 Ol;c u rred s ilLl."C i!lll . Thc ad· 
\'unl."C i)(! t wl."C 1I Ill·IS :11111 HI;"; !) I IIIS bl.'en urlc\·cn. varying from a llnO,,! IIUlle in the 
eCllter to .~e\'c rll l huud rc.1 feet O IL t he sou lheast s ide. The g lacicr " I>o \'c t he t{; rm inus 
has a lso th ickcned npprel"inhly. T I,e ni ne ha llg ing gl:lciers for whicll there is any 
(lat a hll\'e ~ IL(>II' n I'e ry little ILc l c h!L1 l!!c s iul."C fi rs t observed I)(!tll"cen IO:.!!, 11 1111 I!I!},; . 
lIolI"cl"er. s01l1e rather startl illg: \': Iria tions ha ve takeu p llll."<:, in thc fo rm o f s pasmodic 
adl"am.'Cs las l i n~ U\'er a period of a fell" years folloll"ed by a return to Ihe fo rmer 
"0111 I i t i01 I. 

Taken in .. rder ill :t cOlll ll e r' ("]"ckwisc 'I ircction. tile bc hn l'iour nf these g llleiers 
frfUll UHt to 10.;0 llI a l' be SlIl lI1 l1aril'.cd as fo llows; 

'l't)W~/ .. " ( ;{odrr (1;lI1d Ic rminus). l .i U le change d iSl.'em ible IlHI · t fl:,n. 
'l'O!Jlllt ... (:I(lcicr ( I,m tl m u l U. lnl tc rmilllls). In I O!!5. the Icrmiuus WIiS at the 

Wil ier's edge. hILI ill HJ.lU. it II"'IS fn r ILp tI,C I' n1ley :It a ll clcva tilll1 of a lmu t 1.;0 feel 
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nnd pcrlmps 1 f:!. mile bae k of the s hore line. It was progressh 'cly more IU lv am:ed 
in HH I. l !l-IG. and IIHS whell it rell<:hed the water's edge. The 10ll"er c nd of the 
glacier begun to s hrink IJctwl't!n If).lt! nnd 1950. 

'/ '!lcell (;/(lci cr (land and lidll l l,erl1lintls). Between the lime the .Johns Il opkins 
(: Iucier rl'<.-cUed past ' I':\"l'e ll Glacie r :I1lt1 I!):''fl (presumably in Ihe inte r \'n l W:'!O-ln:!'G). 
the te rmin us of Tyeen was a t tIle wnler's adge. By 1l):!.U it had reectlcd aboul :;000 
feet to an elc\'ation of about ISOO fee t. An :1(1\':lnee Illell oecnrrell which b\' 19:1:i 
brought Ihe terminus 10 about 1700 f~t from thc shore lim: :Lt.:l1I elcvnlilllL or aOuUL 
700 fl.'<: t. Hceession then Of'eurred wllich by 1!l·HI pl:L<'ed H buck IL lnms t 10 Ihe l!l:m 
position. A rnpid ad\,lL nec look p lncc bc twcclI 1!l4H amI IIH8 during whil"h lilt' ler­
llIiuus mO\'ed forward 47(11) fee t from an c1cvalioll o f about 1:,00 feet to thc wa te r s 
ed~e. The impctus of Ihe ad\'lLllee wn.~ <lllick ly SpCll t and h," I!):,O Ihe wllole lower 
ell (1 o r the I:: lacie r helow IIn c lc\'n tiOIl of 7nl) feet. wus drl.lIlLlly s llLg nlLul lint! ellt oH 
rrom the ice aoo\'e. (The l!HI1 :LILt! l!1.~!) dat.a is taken frolll \'I·rlital :Lerial pho t l')­
graphs mmle in thoS(" two yeurs by tile U. S. Coas t :Llld Geodctic Sur\'ey ,"ul tllc U. S. 
Na\'y respecli\'ely. SOlLLe' :!.~ months upart). 

(.'I/(/r/c.'l Olllcier (laud t.erminus). I.ittle dat,L exis ts OIL this /!llIcier except. that 
Ihere "'ns a net :<d\'anee beLwcclL JlHS UILI I 10,,0. 

Ch,,/; Glacier ( !:Llld Ic nl1il1l1s). Thi s s mall ~h,cie r had a IICt :lIh':mcc between 
I1HI !Lnll I!HU with no appreciable net cILnnge from HI·I(; In Ill.iU. Tl lc HI;m and 
IO:!:; I)(lsit ions lIrc about Ihe SliILLC. 

(;illllflll O/ocier (tidal). There 11:Is been lilt le 1I0 tieeable net clmnge in the posit ion 
of t.hc l erminu >:i, hut tllc \'olume of ke in the lower parI of the g lncier 11:Is c hanged 
as folluws : IlJa I to !!la:; Ihickcllillg : ilia:, to HH I s hrinkal::e: J1) · ~1 II') HJ.lH Ihiekcning: 
and IIl·HI to 1f):;0 Ihieke ning'. 

lIuolwh O/(Icier (Iidal nil.! land termillus ). The c hallges in tllC position of the 
te rmilLlL>:i havc nvt bee n \'ery ,::: real, but. I'Jlpreciahle clmn:.:es ha\'e ncc urred in the 
volumc of iee ill the lower ghtcier . The two fac tors eombinell may be SULlHl1:1rizcc\ 
ns follows : I{J:!.!) 10 10:1 1 - nt!\,ullc" and thiek"nin!;,; l!lal to l !l:!.; - baek tO l.'Ollditillll 
of 10:.!1l: Hla:> \.0 J!l.IO - rct:essioll :ull l tJlinnillg: H).IO to IO·U - :1f1 \,: LlI te: HH I tu 
IO·lO - no :lJ>prcciable net dLlLLLg. : 1\).1(; to W-1.8 _ :Ld\'ILlLl.'C :111<1 Ihi(·kellin /.!: l!),t..~ to 
1{J.in - 1'l'<.'Cssio ll. bllt s till more advalLl.~'(1 comparctl 10 11l·U . 

/ .. "111.0111 r;lacicr ( Iaml IInd litllll termillus), The te rmin us Ims VII ri ce! in I )()~ itiun 
from se\'eral ILLlm\n..'(\ fee t aho,'c ti<lewnl er 10 the wale r's cll l:e. The \'oluI1U: or 
tllc lower g lacier has \':tried ae<:ordingly. It m:l)" hc s UIILlLmri 'l.ed us follows: - I!I :!.!I 
to 10:\:; - reeessiOlI: Ina., In 11).JI - nn HI)precilLble net <: hange: 11l· ~1 to I!).!(; ­
:luvIIILee; Il14(; to I!)·~!! - 110 npprcciu ule 11Cl. cJLlln),!c; 1!)·..s to In,,!) - ~ liJ,! ht recession. 

T llcre nrc ~e\'er"I 'olher Slmd l hUII,::: ing' J,!1;Lciers in UciLl IlIlc l for which (jUlLlLti ­
tnti"e datn is not :1v;Lilahle. 11 ')\\·e\'(:r. it is IJc li l: \'~d Ihat Ihcy ILII Vt~ lUll vlLr icd \'ery 
ILlUcJl during this pe riod. HI:!.n to t 1):;0, 

l .fIIU1;/uglt (;/(lcirr ( tidal). Tlli.;; glacier bee; 'llLe illdcI.IClIllenl. of I hc J ohn!; 1I0pkills 
Glacier \)etWl.'<:ll l ~!H lllLe! Ism). The n ' \\'(LS little clmugc in the l)()si tinlL of iL.;; tcr­
minus unlil Ille periOfI Ill:!:, 1.0 1U.~1 II' llell there WIIS (I rcl '(:ssio n mcasu red in the 
middle of the tenlLinLL ~ of II bflLLt nou vurtls foll owed in 11l.U to I!I,U; In' an advlUwe 
o r nbout a ·IQ ~'a rds. and fmm J1):l(; 10 io.~ by aiJo LL \. !.;U yard .. , This rl"C:cnl aclvanl'C 
mny hc largely dne to Ihe s lmllnwin;:: or the wa ter o r the inld which Ims C:L uscl\ thc 
terminus 1.11 hecome increas in~\r I'TOl t'('k,1 frnm Ille melting ('(fcd;'! of lidcwatt·r. 

UPlwr (;IfII' ;er IJfly 

/{l'id Olllcin (Iida l). Thc ru\,ill recession which oC" url'('d hetwcen l!l;?r; :IIL,I 
\!Hf hns 1I0t eonliuue(1. FrOlu llHI 10 Hl.'O Ill erc Ilas h('en 1111 apprc('l:Lhl~ f'h: l1L ge 
ill the positiulI of tllc tidcwater terlLlLlLIIS. hilI ~ llrlLlka).!(' hlls ,wl'lIrro'l\ o n tile east 
~idc where thc lerminus rests ('\ 11 IlLml . 

II l1gft Millcr I ll/cl 

Srifilllorc (;/(Iricr (land terminlls). :-':0 spcciOc data is ILvaila l)lt·. hul it appear.< 
10 be ~hrinkin:.t. 

II .. #." J'iller G/Ildcr ( LalLd 111111 lake tc rmillUS). U:l pid rcres~ in ll has ol'CUITcd 
tlllrilL).! Ihe PHSt. decades. Fro m W -U 10 Ifj·l$ it amOLlnt e'\ to uhou t :\ /.~ mile wit h 
100·:!.C1(/ fl.'<:t. addi l iOlL al from 111-18 10 Wii(l. The 10werilLg- of the it'(' s urfal'(,.· from 1fI." 
to I!).;O at. a pOiutai.lout !I /4m il t :LI)(1\"c Ille J!HS terminus ILIHOlIlLts In aho ul :!.7:' f('('t. 
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·1I11!J1II,,(1 (;llIciu. :\0 precise liat;L 1I\';Lil;lble hut relatively I'1lpid shril1kaJ;e 
IInd recession is indicated. 

Cllflfpcllticr (:laciN. There has lJecll :I reccs~ i ,)U uf at. leas t severa l hllllllrcd 
feet from IO,~ 1 10 11\,jO. 

Gcik ie 1 "let 
Gcikic Gfm;i er. From ISO:.! lu 111.,1) lo la l recessiun has atllounli.:d to about 

I:J,/W:.! fce t. 1\ hrief SpHsllIoflie :1t1 \'lI llee occ urred in Ihe period IOW to I t):.!(i ~ illl.'e 
wlLieh rel'c.o;.<;ioll IUlS amoulLted to abOLlt. 78(jf; feel or an average of :l:'!1$ retl. per ye nr. 
F rom I!)·U to IO.,n rel."CSSiol1 Ims beeH :.! :lS I feel or nn aVer;Lge of :.!Ui:i fec I. per year. 

1I' lJIHf Glacirr. This vi r lllally cClLscd to c:-;is l a s " J;lucie r be l\l"(:clI 10;11 ;L1It! IIH I 
a l1l l it limy be prcsumed t hut the remnant iee seen in t he latte r year has no w d is· 
appeured. 

,\ s CUl L be SCC II , Glacier nll v presenls : L11 extre mely \' uried picture uf g lncier 
vuriatioHs. The rclntiollslLips ure Ho t obviolls. but lit lens t some J;cner,l lhf,lI tioIlS 
e:ln he m:ule whidL may provide :L belle r ba~i s for 11I1Ilerst:llldmJ! current behaviuur 
th:m the s tudy /If 1I11y s iuJ; le g lueier. T IIC J:,'TCat recessions whic h I>t:gall II I t he 181h 
Century, whe ll the trlluk J.!lncie r occ upied the who le of Glac· ie r Ba y, pro(;eet1ctl wit h 
few knowl1 interruptions Lip eneh inlet as Ihe tnmk g lacier d isappcHred :trill the Ir i· 
i)lIturies IJecmnc irlllepcrllle lll . I Icl.'{!s.~ i Ol r hi these inlets co ntinueti until the secfll rd 
hralf of the It):.!\l"s wllcrl the m nill g iat'ie rs (J f the three lIor tlicrmllos t inlet.~ rcachetl 
their minimum l'osiliollS fnll l1 which tire)' have s illee adv:LIIccd. In the four ollLer 
in lets . reces"ion is s t ill {;o n t inuiug . but ill Olle . III Icas t. wi lh dimi nishCfI rnp idity . 
T ILe g lllciers rJmlil1J! rro m rC' I:r l ivcly luw ne \"f" ~ nl ('1"" :Ll io ns of :1000 to 4(}(ill rl" 'I. 
such li S OIl the west side o f Inwer G lacie r na~' irl Gcikie a ud H ugh :'Ililler Il1lcls, arc 
eou t imr iuJ!: to rceede r: rpiclly. Heeessioll a lHI s hrinkage also (IOln irmt e in i\luir IlIle t 
all ho ugh the :'I luir arul )lcll ride Glrwiers IhelllSeln's hu\"e beelL relati\'ely stable 
for th,' last ri\·.· yea r:<. Carwll GI"ci{~r ulso sccms I" be shriukinj! but 11 0 t vcry 
r:lpillly. The ILig eXl.'epli'ULS nre the r:r:Lnd l'"cifi(' fi nd .fol ll ls I lopkings Glacic rs 
lIn,1 tn:l lesser ex tent Herulu GI;lt"icr. These an; now wcll ill atlva nee o f Ihcir 
pns i ti lJ n ~ 11 ' luurle r' I'{! lltllry ugc). 

:\n geru.: ral infe rence en rl be r1l ntle. 1,111 it. is possil)lc tlwt tiLe ILig her ne\'es in the 
F:rirwcuthe r Hang(' are gelt iug morc .;mow :IeCUII1 UI: IUOll than forme rly , :l1ld a1thou~IL 
some of t hl.: glaciers in Ille IIrea arc s l ill shrinking. Ihe III llin sourl.'eS o r supply in the 
high Ile ,'cs are hllilcli ng up loward an cvellhml rctum (If the t runk ~lacier of GIlLeicr 
!la y . 

. I t is in teres ting 10 nMe Unit dcspile the vcr." rapid rCl.:essinll wl rieh III:1 UY uf 
the ;,tlueicTS ha\'(' ur ll lergone. thcre ha ve been a very considera ble 1I\LI11ber n r euses 
of s pas mod ie :uh'''I\("cs in whil"lL te rmini I.:ame forward from a few lrulLdretl fec t t.o 
O\'c r a mile , ro llowing which t he g laciers rcvc rtcd 10 their prev io us L"ml(lition. 

T ire larger g lacie r:< which Imd s uclr atlnHl l.'CS. inc1Httillg cur rellt. ad\':L1wes arc 
:IS fo ll o\\".~ . (The lLI.tvar\t"cs wlL ic:h a rc LlIllrsuull ., · vigor'HI <; arc 1l1\derlinell ) 

" I\Lir - I ROil· I SO:.! atut tll:.!IJ · IO:.!fl 
Ca r roll - 1916· 1920 ;11111 Ifl.l:I·IlI-1-1 
((e ndt( - 190'J·l!}I1. IH:.!H· It):!!). 10:11 · 11):\.,. IO-!.8· llI.,O 
Gr:" ltI l'ad fi e _ 19 11· 1913. 1919·19,1 1. 1938· 1950 
.lolll1s liopkins - 19:!9· 19.50 
1.:l m pluJ,:IL - l1HI· IO.,\l 
(;cik ie - nbnllt I!J lfl -JO:.!1 

T ile ad \'a l1 ee~ whi('h ha \"e been rel.'4)rfied of the .... ma lle r g laeiers are ;l:< follows : 
Iwo II IIIIILC11e, [ J..: lac·ie rs whicl l OC"as ional[~' beeo llle lri lmt:rries o r the 
Hel1dl l ( I) t90'J· / 9 1G: (2) 18!}:!· 1.'I0'J : /9:N-19:!9 :11111 19·/1· 1950 : 
Home r Wader. 1892· 19 11. IOlll · I!I~· ~ : ul1l l:LlIIed tributary of F(' rri ~ C:I:wier . abo u t 
IOOS- !!II:!. 10:10· 111·111 Toyatt e. 192G·193.r,. 19·10· IUS: 
T Yl.'{! I) , airo ul 1!1! !1· 1!)21 . i O:.!O· j Oa:";. 1941i·/!J 18: Cll:Lrley. HHfl· l O·IS: 
Gilmatl. 1!l:31· 1!):I:; . 1l)., j · IO.'\l : Il nnn:Lh . l!l~!) · loal . 1!)·In·I!HI . IfJ.l.8· 1!J:'O: 
Kas hulo. 1941. 19·IG. 

It is clear that nd\":Luees art: IIOt. 1L)(('utltlnOIl :Lnd in ~01l1 e ('ases mcrely reprcscut 
a Ilorlll:11 waxing :In(l waning in size of the g lacier . Others. howevcr , appcnr (lue to 
definit e . wnccs • which L'OI1IC do wn the g llleic r and infiucnl.'C e vclI Ihe g laciers whic h 
a re shrinkinJ! . Exalllples o f I he I;lt te r OCCIIITCII at :\Iuir, Cnrro ll. RIIII Gcikie Cilaciers. 
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TIle ~p1l>mlOdic adva nces o f g reut. in tensity occurred to the Carrl) ll , Hcndu, Grand 
I':u;ific ( I!Jll - t!l:!;! 1111(1 lH:!!J-1!J31 ), the I.rihutaries of Ihe Hcnd u, HOllle r, 'l 'oyntle, 
T yC<: lI , lint! 1<\lIsllo to Glaciers, 

1\11 dfort to ~Ic te rlllille whc thcr Ihere is anythillg synchrollOus in tllt_"Se ul lvatH.:es 
s uggests that Ihere 11I ,'IY bc , alt hough this would uot ne!.-'t!ss,llrily hc remlilv apparent. 
s ince tliffe re nt. g hlcic Tli would respond lit. d iffere nt times frolll the ~ame lmpulsc _ 
perlmps ten o r llIo re years IIpart. : \11 effurt 1.0 (;'1II1 IHlre ti,e helmviour of four 
ImllJ..: illJ..: g' lacicl'S in He id ]nlet sho w \h"l three of Ihcm rc'l(' l,ed 1I1H Xilllll111S from 
1!J:1tJ tu l!Ja:; and thc fOllr espc ric llccd musi l1l UllIs ]J\' tween lH·~,; IU1d I!J ,f8, 'l'lllIs thc 
ell r\'CIi uf ativurwe a mi rcl..~;;s ion II'hCII p loUI..'<\ a rc sufficiently similar to s lIJ!J..:C>.1 a n 
importan l I..'Om'"1I1I ca uSa l fa c tor. In Hc it! Inlet it e:1I1 also hc s." , il l that in J..:elle ral 
ti,e g lndc rs wt' re IIIJvullced i" 111;\.; , ret'C.lcd in InlO, Il tHl atIV!llIC·cll " J..:a ill ill I!US. 
Going ba(:k tn the pe riod HIli,; tn 11J:!O, we fin d tlmt Ille G ram] I'adrie, He lldll . Cllrro ll 
ami Ccikie all h!H1 Sigllific:lI1t. lId v,lIwes as d id four widely separal ed s ma ller J! llll:iers. 
i'rulll HJ:!fi tll 11):\;; nt least ri\·c large n n(1 ri\'c snutll !!laciel'S ex pc ricnccc l ad V:II1CeS; 
alld ill I!H I tu 1\l;;O six lar<.;e ami eij,:hl ~ l1Ial1 11l \vllnl't!d . Ti ,e po-.sih]e ( 'auSI.~ can 
1I1I]Y hc eonjcelu re.1 - it may be carlh'lllIIke~ 'lIld lur !I I..~ lIIbinat iUII nf lI1ell..'I,roJugica l 
fa e tnrs \\'llie h f:lVflr thesc var ia tiuns and rcsult ill \·crv Ilu l iceable effec t.s ill sOllle 
;; lacil 'rs. wll ilc colhers nbsorb t l,c clmllgc wit ll little (' I,,~ngc bcillg rcel.!nled at thdr 
leflllini. III l imc. alld wi lh m()re corrcJalinn it ma.\' he possil.llc to he 11Iur(' spc{'ifie. 
Thcre is o\wio w' 1I!.-'t!tI of mcl curologieal (lata ill Ihis urea, bu t. pc nding t hal. a !'loser 
s lUlly of Ihe r('~'I'r~ ls from o ther s til l ions ill Ihat ]la rt .,f Soul!tcaslerrt :\Ial!'kll miJ..: h t 
TCve,, 1 USeful dat n, 

So IIIlIeh emplras is is placed un Glacier Bay ueelluse uf ti, l.' rda tively Inng rel'nrd 
r'lf s tUlI ," Illcre and thc cOlllplc:.: l.Iell" vinllr .,f Il rc g llll'iers , II wo uld ~ce rll that all 
,ule(llIale Il lldcrsl ." U1ding of tI,e variations of th('Sc g laciers ill pll r ti{'ular would go 
far tOIl':l rd e:.:plai l1 ing: somc ur thc unknOll'1I fad o rs m ul l'allsal relatiunships ur glacier 
\'!\riatiOIlS in gctleral. 

UtI/NO flllY 

l .fI PcrOIl.YC (; /flricr (!itlal). 111l;TClISC\1 n{'t i\·it y 11 10 111; the i('e front \\,a ,. repnrtcd 
in 10,;0. An :1I I v III 1 (~ may be in p rogress. 

CrillUII (II1(11.illl.'l/l (; /(u;;crs (I ida l) . Both seem 10 be al mllximums al1l 1 ill !.-'(mlad 
witll matllre forest. The 11:I\'c becn at!vancing: stendily ror sOllle t!el.'adcs mul arc 
two In three lIIiles in ntlvHnec of Il,ci r positions in the Hllh CClllu ry , 

AI,y/'I,' UiLW VII/II'y 

T he g lacie rs illlhis a rea ;1I'1}(;.'I r in HMS a ('r ia ll'hutog rapllS 10 t,l() re<:I..'Iling s temlily. 

Prin('e Il' illim// SOIl/II/ 

'J'hl.'SC g laciers were vis ited in 1!147 Imd 1!14!) by D . :\, BrowlI who reported their 
I..'(l I1t1ilio n liS fo llows ; 

CO/llllluiu /J(jy 

CO/IIIIIUill Glacier ( Iidll l IInd lalld te rmin us). :\cI reces. .. iOtl occurred bct\\'I..'C 1I 
I !la,; IIIltI l!H7, follo\\'el l hy 1l1l1l(!V:I1ll.'C from I!j·n to l!H!l. On I leather I ~ J"1I!Inc:lr 
tIre l.'Cnt e r of tI,e Ic rn.illlls , Illis ,u l\'.'lllee W:l S aboul :\tll l feet. 

t;//alncil,' ' lIfel 

JlfCMCS Gfl/cier (I idal). The ~ Iow IHlvlIlICC whi"h Ims becll under \Ill )' t!'ince 
1!l0(; eontillllcd between Hiar; ami HnH. 011 IIU" nnrtllw('s! eml o f the te rm inus 
il is in t hc o nler of a few hutuJrl.'tI t-....cl. 

Collr;!,I' 1·';Qrtl 

1.l1/"!ll'l/e (Nuria ( land te rminus). t\ meas ured TCI:essioH of :!80 feel ' K.'l.: u rrcd 
from l!H7 lot 111.1.\1. 

YI,h' (;/aril'r ( Iidnl). Tile lIorthwes t. clld 1111(1 eeu!t'r of Ihe tcrminus .Iill IIOt 
change posilion !)c l\l'el.'l1 Hla;; mul H).m but somc term ill:tl tllirll1ing: is a]1Jlarclll. 
T he soulheast (~lId of the ]crlll il1uS NX'I.:.led se\'e ral h"udrcd y ards. 

IIl/nll/M a/adcr (lit lal). The ~ Iow adVatK'C, which has bcen going: o n silK~ Ihe 
firs t def'adc of the ccntury. has continued with an addit ion:.1 ~e\'cral hundrcd feet 
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from HH7 10 1!)'~IJ. "'rum 1I):lij 10 nJ.lfl thc advauec :IIHountcd tn :!huut 10)(1 fee t, 
on the wes t and SOO fl.'Ct on the cas t. 

SIII;III (;tflcicr (t i ~la l). Au incrcase ill vo lullIe of the tcrm inal section ol.'(: lIrrcd 
from IU·J.. to 1!l40. 

}Jry/I )llmcr (;/ocier (lid:!I). 1\ very eOllsiderH hle n(: l. adV:llll!e ocellrred between 
J!l:J,; Hilt! I!H, of whieh about 1,;(\11 feet took p~nee artc r 1!HJ. ~n apprecia ble 
cll;IlI~C Ol.'C llrrcd between t!H7 ami I!MH. 

V(l.~.wlr (;/IU;icr (Laud t(·rmillus ). No appreciablt: cll:lnge is ll isccrll ib lt: fru m 
111.~; lot !!I·I!I. 

tr .. llcsk!l (;/lIrir r (tidal) . ~o appreciablc cl1;In~e is d isc..'C rllil)le from IQ-I7 to HI·I!J. 

/I(lrr.'l 11,111 

CQ.n:: (;/lIcicr (ti(lal). Tcrminal Illickclling h:l ;;; occurred bclwccn I!):I;, l'lltl \!J.lU. 
Ill/fr!! (:tllcil:r ( l it!:. I). Tllc rc ba~ hecn a s light advance from I!l:l:; 10 t!J4!J. 
Cm.rfl(Ir· (;/lIc;cr (tida l). ( 'on ~ i~lcrab lc 1II1\,:lIICC ocelll"fc(1 hcl.lI'cen Jfi:!,; :met 1!l4U . 

IIflrdl/llfll I"iorll 

Scrp cllliut; G/llciu ( tida l). All a(lv:lI1('c of se\'cra l hundred fcet uceurred belll'I'(ill 
HI:!:; :lIId ]!).I!I. 501llc at!\':LlIce is 110lil.'('ablc frOIll 1!l.~7 10 1!l·I!). ' 

/J(I /;cr (;/ocicr ( I,md Icrm iuus). ~o ~~:t t net cha n~e d ill(:crnible fmlll JQa,; 10 
HJ.I!) . 

,S',tr/lri.vc (;lfIt:ia (I ida l). The re was I1 s light n(\\'a II('C from 10:1:; tn nu, with 
nu apl)rl.'Ciablc change frolll HH7 In t!l.m. 

CI/lllroe/ (tladcr (land termiuus). XCi rCl.'('s.~ ifln uc.:Cllrrcd from loaij I" t!H1) 
folk,wed by liUle eha llge fro m I!H7 to IU·I1I. 

U(Xlrjllfl Glaci er (1:111(1 tcrllli uus). Therc \I'"S ~III app~ lrC l1t. slighl Ilcl iucr('ase 
in \"nlume frotll I!I:!:; 11.1 I!)·m. 

,/1," ;1111111 (:/flda (!illal ). )\ s l"w adl'!lflee Ilas hccll in pro~r($S fo r somc de ­
cades. F rom I!J:\ ,i 10 I!H7 it :IIIIOUlltC(\ to about ,IOU fect, fin Ihc wcs t. s ide. ~" 
appreciable I'1l:l11ge occurred from I!H7 to HI.m. 

'fo/Joggl/II G/llcicr (land te rmin us). The re Ims been s teady recession fur somc 
decades whi('h was maintaincd up In I!I,W. 

IJlflc/;,d olle /lll!l 

The "ariolls g ladcrs o f the hay s i IOW nn :lpprcdahlc IIcI ehnnge het.weell \!la:; 
:1IIt! ]!J·I!J . There ma,l' evc lI he slight ad":lnecJ; in pl:u,'('J; , 

T ile ,gl"de rs (O f I' rilll.'C \\'iIliam SmulIl, particularly those from Columbia Bay 
10 J i:orrim:m l"ie,r(\ , IIre "f !iJlceinl inte rest. :; il\('e severn I of tllC te rmini ha\'e cstahlisllcd 
l1l:lximums o f severnl hund red yards du riuJ; the past. five to six dl.'CHllcs. Three of 
tile g lne ie rs . the :'th'arcs, Jl an';lrd and il[lrriul;In. are now in contact wi ll! fo rcst 
or uld \'cget ,,\ iotl severa l eCllluricS ill age. \\'hi lc s! ,me of t he >HIl;Lllcr g lacicrs fI(l\I:ing 
rrom rc l:llivcly loll' lel'eI nc\'cs arc rceed ing: , most (,f the IlIrge r g laciers o r h:lII J: inJ-: 
g lilciers fluw in;; fmm hig h IIC\'eS we re of g rea te r volume in I!J.I!l lh:ln in I!I:.I:'. or all 
J!TOHpS of g laciers o n the continent. Ihis olle sccms now most. IlC:l rly in Ci[uili bri l1l1l. 
The cond itious ' res ponsihle for tllis shuultl he s tudicll. 
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