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EL APITA ~, THE NOBLE T CLIFF r T l?o E~IITE ' ' ALLEY 

The vie"r ho"· th bold profil of the 3,000-foot rliff a it apJ)ear from the ea 
at a di tance of on and a half mjle . Be)·ond El apitan ar th lnC" er cliff that fla1 
the rece.::>.::> of the Ribbon Fall . 
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The mod 1 of the Yo mite Valley and viri11ity i~ or1e 
of a ., 1·i . of fift en r li f mod 1., of g ologically i1n­
portant ar .. a~ of the U11it d ~tat , 1 .. pr~ senti11g the 
exi ti11g topogr'aphy ~ urf'ace of the areas cho e11. The 
hard-rock or u11d rlying g ology i►• 1·epre ent d b)r color'~ 
and patt1ern taken from the rock themsel\'"e , xcept 
in th Watkins Glen-Seneca Lak a11d the Niaga1·a Fall~ 
mod I~,, where the up r .. ficial C{lacial depo► it. are. ho,,,r1, 
and i11 th Porto Rico n1od 1, \\1 hcr the ►• ale of th r11ap 
i. too ► rnall to p rrnit ·uch t1·eat1nent. The pai11t1ed 
background of each model repre. ent the pre e11t day 
cen ry of th ► urrounding country and the k)' cle­

pict diff e1 .. e11t 1n t eorological co11dition. a., far .. a. pr .. ac-
ticable. . 

With the exc ption of the Yo.· mite Valley a11d the 
fount W a ,hi11gton mod I th . ubject of the e n1ocl l 

a11d th ir· locatio11 in the hall vv r ·ugge ted by A► sociate 
Curator.. C. A. Reed . The co11 ·truction of all tl1e 
1nodel , ha. b n done und r th direction of Cu1·ato1' 
E. 0. Hovey, xc pt that the core of the G1 .. and Ca11yon 
rnodel was begun by Doctor Reed . The core of the 
1nod l ► have b n built at the Mu eum and have bee11 
ba ed on the topographic heet i ued by the U11ited 
State G ological urvey, and the United State Coa t 
and G odetic urvey, exc pt for Porto Rico, based upon 
a compilation by C . A. R d , and Mount Wa hington, 
ba d upon th map by the 8tate of N e,v HampHhire 
and th Appalachian Mountai11 Club. The modeling 
a11d painting have been done by Le ter Morga11 of 
Morgan Brother. , f ollo,ving publi hed g ological 111a1). 

of th r gion. a11d phot,ograph from ever al ource . I11 
the Yo emite Valley model the geology has been repre-
ented accordi11g to unpubli hed map and other data 

fur11i h d by the U. . Geological urvey. 



THE TORY OF THE lTO EMITE V ALLEY1 

BY FRAN901 E. J\1ATTHE ' PH.D. 

l ,.NITED T-4-\.TE GEOLOGI .• \.L URVEY 

If }rou hould ta1--t f 1·01n an Franci co in an airplane 
and fly due ea t you ,vot1ld pa fir t over the wooded 
c1·e t of th Coa t Ra11ges; next over the broad, level 
expan e of the G1·eat ""\ alley of California, checkered 
,,~ith ir1 .. igat d field , ri11eyard , a11d 01--chard · and the11, 
after· a flight of about a hundred mil , you would come 
to a huge 111ou11tain ba1--1·ie1· t1--etching north and outh 
at right angle to }rou1-- cou1 .. e and ri ing in a long, 
gradual lope to a re plendent ro,v of novv-flecked peak . 
Thi i th ~ ie1·ra e,rada, the longe t , the highe t , and 
the gra11de t ingle mountain ra11ge in the United tate . 

Deeply car,red in it. ,ve tern flank about midway 
bet,,reen the to1'"rid foothill. and the ,vi11try um1nit , in 
the genial middle zone of n1aje tic fore t , you ,vould 
di co,rer the Yo .. en1it ""\Talley the cha m that ha be­
come reno,,,,ned the ,,rorld over for it towering cliff , 
it tately t1·ee , and it delight£ ul climate, but, above all, 
fo1· it ublime ,,Taterfall . If ' ' Yello,,r tone'' pell. 
' gey er '' ''Yo emite' pell. '',vaterfall .. ' ' 

... .\. you fly over the valley you may at fir t be ur­
pri ed to find that it i no larger. It mea ure only 7 
n1ile in length and 1 mile in width and i really but a 
,,,,idened part of a narro~r canyon that furrow the range 
from ere t to ba e,- the canyon of Merced River. Indeed, 
the valley i only one of a great many f eature-..:- though 
by far the mo t wonderful- of the Yo emite National 
Park, "Thich embrace a part of the we tern flank of the 

1Guide Leaflet No. 59 of the American Museum series.-T ext 
kindl}T furni hed th1~ough the courte y of the United tate Geological 

urve)". 
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F1a. 1. Bmo'~ EYE , ;1E " T OF l ... o E:\IITE V . .\LLE-i- A.ND THE HrGH ~ IERR BE1-oxr 

R F RilJ})on Fall . D r orth D ome. B l\1ount Br·oderick 
E El apitan. B D Ba ket Dom . G Gl~1cier Point. 
E P Eagle P nl{. M \\T l\Iount ,,.,. atl<in . ~ 1 D ~ ntinel Dome. 
Y F l ... o. emit Fall. . loucl Re t. l R .. entinel Rock. 
R R }"al rche~. H D Half D orne. R uthedral Rock . 
W \Va hington olt1mn. L l\1ount L)"ell. B V B1·idal Veil Fall . . 
l\1 l\1irror Luke. LY Little Yo mite. 1:· V 1:"' o emite Village. 
T C T er1a.)'"U fl il)'"On. L Libert)'" np. l\i R 1\1 1·cecl Rive1~. 
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ie1'1'a N , ,.ada al1no t a large a t he t at e of Rhode 
I la11d, that i ► tudded ,,Tith peak do1ne►- , and pi1'e 
a11d culptured by vall y , gorge , and canyo11 . Among 
tl1e canyo11 i the G1'a11d Ca11yon of Tuolumne River , 
,,yhich lie 12 111ile north of the M reed Ca11yon a11d 
pa1'allel t.o it and ,vhich al o ha a Yo emite-like 
,,,,idened pa1't- the beaut iful R etch H etchy Valley. 

But ,,"he11 fi11ally you d c nd into the Yo emite you 
a.t. once perc i,re the rea 011 for it. ,,To1'ld-,vide fame. No 
other valley i ► o re111arkably fa hioned ; 110 other 
, ,.alley hold ,,·it hi11 o mall a co111pa o a tounding a 
,,·ealth of t riking and di t inctive cenic f eatu1'e . A~ a 
,,,.hole it i a b1--oad rock-he\\rn t rough ,vith pa1,.allel 
ide , boldly culpt ured a11d ornamented ,vith ilv ry 

cataract. . The l vel floor , " ,,ho e grov ~ a11d meado,,T 
affor·d ideal place for camping a11d other form of 
recreation , lie 4,000 feet above t,he ea, and the 
fore t ed upland 011 eithe1' ide I'i e 3,000 to 4,000 feet 
high r. 

A you look ea t ,va1--d up the valley from it low r end 
your eye i at once attract ed by the heer profile of El 
Capitan, the 1110 t 111aje t ic cliff in t h Yo e1n ite and 
perhap in the ,,,,orld. I t project fron1 t he north ,vall, 
it t op fully 3 000 feet above the valley floor. Directly 
oppo ite t and the three Cathedral R ock , of nea1--ly 
equal height, ,,rhich form the only pro1nontory that jut 
far out into t he valley. From the we t end of thi 
promontory leap the Bridal-Veil F all , 620 feet in height, 
its pray uffu ed with the glory of the r--ainbo,v. 

E a t ,,ra1'd beyond El Capitan and the Cathedral 
R ock the valley abruptly regain it full ,vidth and you 
behold in an embayment on the right the two Cathedral 

pire , t he fraile t rock haft i11 the valley. On t he left 
are the Three Brother ,,rho e gabled ummit ri► e one 
above another all built on the ame angle, a if de► igned 
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by an architect. The highe t, kno,,,,n a~~ Eagle Peak, 
ri e 3, 00 feet above the valley. Oppo ite t.hem tand 

entinelRock, a finelyn1odeled obeli. k ,,,,ith a poi11ted top . 

• 

BRlDAL VEIL FALL 

620 f thigh 

A mile be}rond the ba e of entinel Rock ne tie 
Yo emite Village, the main touri t center of the pa1'"k, 
and ju t aero th valley, booming amid cloud of pear~Iy 

• 



F . E . :\Iatthes, Phot o 

YO E~IITE FALL , FR0:\1 THE B.:\ K OF l\lERCED RIVER 

The llpJ)e1· fall , 1 -130 feet in height, i J)r·obal ly the highe t fall of it. l{ind in 
the " ·orld. The lower fall i 320 feet high, and the total de. cent of t he wate1· f1·om 
the b1·ink of the upland to the fl oo1· of t l1e valle),. i 2 565 feet. The lo,,·~1· fall a ... 
een abo, ,.e i"' three-fot1rth .... of a mile from the can1era; the uppe1· fall j nea1·l}· 

one and a half mile di tant. 

-I 



111 i ► ' t ar the 1. ... o ....... .--mite F all ', mo ,t glo1'iou of all the 
cat aract . in the valle)r. The upper fall 1 430 fe t high, 
,,,.ould alone n1ake any vall y famou....:- it i · the highe► t 
unbroken 1 ap of ,,,.at er on the ontiner1t perhap the 
l1ighe~ t in the ,,,.orld. The lo,,,.er fall, ,,,.hich de cend 
320 feet , eem in ignificant in compari. on, }ret it i 
t ,,~ice a high a Niagara . The entire chain of fall a11d 
ca. cade ha a height of 2,565 feet. 

F arther up on the north ide, are the R oyal Arche~, 
culpt ured one "1"ithin another in an inclined rock '"rall 

t hat ri e t o a height of 1 500 f et. 11 no1'n1ou natural 
pillar the W a hington Column flank them on the right, 
and abo,re them ri e a n1oothly curving, heln1et-
haped bo ► of granite called orth D ome. 

F acing t he R oyal Arche , on the outh ide, i Glacie1' 
P oint , a high promontory that ha becon1e a ,T ritable 
l\I cca for touri t by 1--ea on of it matchle~ · vie,,,. an(l 
it uniqu overhanging rock , belo,\,. ,,,.hich the cliff. fall 
off ·h er 3 200 f t. 

The head of the , rall y i ·quar d off by anoth I' I'Ock 
,,,.all, and above that ,,,.all , plantecl a on a pede~'t al 
tand H alf Don1e the mo t colo ► ► al and 1no t t1·angely 

n1odel d rock n1011um nt in th ._ i r1·a T e,rada, 
n1oothly rounded on thr e id and cut do,,,.n hee1· 011 

the fourth like an appl liced in t ,,,.o . Though it ha► 
been inacc .·. ibl h 1-- tofor o,,,. ing t o the n1oothne 
of it ► ide it may no,,r be ea 'ily caled ,,rith the aid of 
te 1 cable o hung a to ~ e1'Ve a hand rail . 

F rom t he umn1it of H alf D om 4 50 fe t abov'"e the 
vall y you look do,,,.n 011 t.he ~ outh ·ide, into the Litt.le 
Yo mit , a b1'oad-floor d cliff-girt vall y haped like 
the Yo emit , though mt1ch '111alle1·. I t lie at a le,rel 
2,000 fe t abo, re th 111ain valley, and fro1n it portal, 
guard d by Lib rty ~ap , th l\Ie1·c d de. cend b}r a 
cyclop an .·tair,, .. ay, n1aking t ,,,.o 111ag11ifice11t cataract , 
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the r e,rada Fall 594 f t high, and the Vernal Fall , 
317 feet high. 

011 the north ide of Half Dome you look do,,1n into 
Tenaya a11yo11, a cha 1n a► profound a the Yo emite 
it elf yet the pat,h,,1 ay of only a 1nall t1~ibutary brook . 
• -\.Imo t directly under Half Dome at the canyon' ► 
n1outh, lie ron1antic 1\1ii--ror Lake. To the northea t 
Cloud Re t, the lof tie t ummit in the vicinity of the 
, .. alley, ri e 9,929 feet above the ea, and beyond pread 
the va t panorama of the High ierra, it jagged peaks 
culminating i11 ice-covered l\!Iount Lyell, at a height of 
13,090 feet . 

.Lt.\.nd no,,,. , filled ,,Tith ,,Tonder at the marvel► of thi 
tupendou cene, you 1nay f el in1pelled to a k: Ho,v 

,,,.a, all thi created~? By ,vhat trange force ha the 
Yo en1it been fa hioned, and through ,vhat happy cir­
cu1n tance ha it become endo,,Ted " rith o much charm 
a11d grandeur·. 

Thi , then, i the to1~y of the Yo en1ite: Million of 
year ago- about at the end of v,rhat geologi t call the 
C1--etac ou period- all the country reaching from the 
Pacific coa t to the Rocky Mountain began to bulge 
tip a a r ult of di tu1~ba11c i11 th interior of the earth. 
The n1ov ment ,va lo,v and intern1ittent, yet it cau ,ed 
the cru t of the earth to be rent by long fracture , or 
' fault,,'' a they are called by geologi t and broke it 
ii1to huge block that cro,,rded again t and lipped on 
one another. on1e of the e block " rere gr--adually 
forced up and more or le tilted, o that they began to 
tand out a mountain range · other block remained 

lo,v or ,,,.ere depre ed and formed valley and ba ins. 
Thu originated the multitude of roughly parallel north­
,,,.ard and north,,,.e tv, .. ard trending range and inter-
mediate de ert ba in of ,ve tern Utah, evada, and 
ea tern California. 
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The ,,1e ternmo t and large. t block, 400 mile 1011g a11d 
0 mil broad, ,,,.a de ,tined to become the 1ierra 

vada. It early acquired a feeble lant to the ,,·e t , 
it ea tern edge being pu hed up a11d it ,,,.e tern edge 

• . . . . . . ' , -. .. ~ -. .. 

FIG. 2 GE ERALIZED DIAGRAJ\,I OF A PART OF THE TILTED IERRA BLO K 

The breal<, or '' fa ult ,'' tha t, epara t ed it from the next lJlock t o tl1e 
east i h own by a heavy lin , and the directions in " Thich the 1 lock s 
h av e slipped pa► t a.ch other a 1· . 110,vn lJ} .. a r1·0"1 • The l1eight a11d 
lant of the ie1,r·a block ar mucl1 exagge1·a t ed. 111 f1·ont of the 1·a11ge i"' 

a . trip of th Great Va lley of Califo1·nia, " "hj h i t111de1'lain lJ},. 1na11),. 
lav'"e1· of a ncl and ilt wa h ed dov\·11 l), .. t1'eam . At t l1e l)aclc of t 11 - ~ 

1--ange i ' a . trip of O,ven Valle)r, like,, .. i e covered " Tit h eclime11t. Tl1e 
m ain 1·iver on the i rra blocl~ h a ve a1·rangecl them. elve rot1ghl~,. 
p a1~a llel t o on a nothe1~, in the cli1·ection of the ,,·e t ern lope , but thei1-­
le.:,.:,er t1·il)uta1·ie continue to l e gt1icl d l)~,. the irregularitie on tl1e 
urface and fl " . in clive1· directio11. . Tl1e n1a in rive1· , h aving l)een 

accele1,t1ted b)r the tilting, have carv cl d eJ) CU11)T n. , bt1t 111a11~r f 
their t1·il)utarie , and e. peciall~r tho that flo,,,. tl t 1·ight a11gle t o tl1e 
dirert.ion of tl1e tilting, ha ve not }~et i11t 1· 11ched them elvc and ~ till 
dro1) in t.o tl1e ·anyon f 1--om ' ' h u11ging v a lle)· "" . '' The con di tior1 110,,·11 
co1,r pond in a gene1·al way t o tl10 e that 111·evnil cl for ~ome time aft er 
t h e fi1, t great uplift mentio11ecl in the text. 

pull d do\:,?·11. Aft r a g1'eat lap 1 e of ti1ne- in the latte1' 
half of the T ertiary p riod- the ~,la11t of the block ,,~a 
. te pened and the ea t l'n edge ,, .. a rai d to a 111ou11-
tain ere t ve1~a1 thou and f t high. ~ till lat l', about 
the da,,"n of the Quater11ary p riod- the la .. t g1'eat 



A 

divri ~ion of g ologic ti111e ,,·hich e111brac d th Ice ~lge 
a11d ,,Tit11 ---ed the 1'i e of 111ar1- a erie of thru t 1no1·e 
, .. igo1·ou thar1 a11)T that had pi-- ceded it tilted th i 1·1·a 

block till 11101'e trongl}r a11d lifted it to it~ pre e11t 
. g1· at h ight- to altitud ► r·a11gi11g f1·0111 7 000 feet at the 

1101,th to 111ore tha11 14 000 feet at th outh. 
011e ff ct of the tilti110· ,, .. a 11att11--all}r to b1·i11g about 

a 1·ea1·1--a11ge111 11t of the ,, .. ate1' 011 the ~ ur--face of the 

-- -------- ---
, ,.. 

0 I MILE 

FIG. 3. ~~ E TION OF THE .T\\'"0 - TORY , ·,.\LLEY'' " · HJCH THE 1\lERCED 

HAD C T BY THE E rn OF THE TERTI .. .\RY PERI D . 

. ..t\ -... i the })1·ofile of u icl '"' tream ,,·hich ,,,.a t1nal le to t ren cl1 a 
r a1)idl~· a t l1e 1lerced and " '"ho e vall )" ha t l1e1·efo1·e 1·en1ai11 d ' l1a11<T­
in0·.' B- B i t h p1·ofil of a icl t1· n.m that uc eded in ' ' catcl1i11g 
up' ' ""itl1 tl1e t1·e11 hing f th 1·iver . Thi dia0·1·am a11d tl1e t " '"O follo" ·­
ir10· ar·e cl1,a ,,·n to cale u11d 1·e1)r·c '"' 11t t he t1cce. ive ta0·e i11 t l1 dev lop­
me11t of th l ~ o emite "\r ulle~ .. in thei1· t1~u I 1~01)01·tio11 . 

ierra block. Th n1ain tr a1n 01'igi11ally flo,v d i11 
di, .. er e di1· ctio11 but ,,,.he11, ea1--ly i11 the T ertiarvr 
p riod the ~ i l'"ra block acquired a co11 ide1--able la11t, 
th ,r chang d thei1· cour e a11d b ga11 to flo,,,, i11 the 
directio11 of the la11t. A erie of pa1'allel I"i, .. r tht1 
ca111e into exi tenc all h ading at the ea t er11 edge and 
d1--aining ,, .. e t,,,.a1 .. d, into the Pacific Ocea11. The l\Ierced 
,, .. a one of the e ne,,,. I'i,- r . 
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In th long period of quiet that f ollo,,red the eai--lier 
tilting. th l\Ierced fa~ hioned f 01-- it elf a broad le,~el 
,Talle)r through "Thich it ,,rou11d ► luggi. hly i11 e1'penti11e 
n1 antler . Th valley ,,,.a flanked a fa1-- up a the :it 
of the pre nt Yo emit cha~ n1 by 1·olling hill a11d occa- . 
ional 1--idg a f e\\" hundred to a thou. ·a11d f t i11 h ight, 

all co,Tered "Tith luxuriant emitropical , regetatio11. The 
round d ummit of El C1apitan ,, .. a one of the rolling 

- ------------- -
..._ - ,, ~~ -~ , ---- ---- --~ - ,,,,,,_ -,.---
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0 I MIL=:. 

FIG. 4. ~ 1E('TI l OF THE ' THREE- TOR)- . J. Tl '°OK ' 1'"HICH THE 

11ERCED O UPIED EARLY I:N THE Qc RTER~rARl~ PERIOD , J'C T BEF RE 

THE OKC01IIN OF THE l E ... .\. :rE. 

Tl1e rive1· ha cut it :-- inne1· 0·01·0-e • o 1·a1Jicll.\· t}1at no,,~ t l1e v,1lle)" of the 
trea1n B- B al o i. left '· hano·ing. ' Bt1t a thi1·tl t J·eam - , n101· 

fa,ro1·ecl than the otl1er. be ·au . t l1 1·ock in it path i ... unr i:· ta11t ha ._ 
ucc clecl in keeJ)ing pa e ,,rith the t1·enching of the 1·i , .. e1·. 

hill · it 1~0► about 900 f t abo,,. th ~I re d. To,, .. a1--d 
th head,,Tater of th ri\'" l" the la11cl ,,,.a n101-- n1ou11tain-
ou ► , but th r gio11 a~ a ,,·h 1 till lay n a1-- ea 1 , ,.el. 

The great uplift of late T 1 .. tia1'y ti111e, ,,Thich 1~ai ed the 
~ ~i 1--1'a block to a h ight of \ r ral thOll 1 and feet , aff cted 
the behavior of th 11 re d pr--of ot1ndly. The cour e of 
the ti-- an1 no,,T being 111uch teepe1' tha11 before it 
flo"r b cam ~1,,Tift and po,,Terful, an(l, " "ith th and, 
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g1'avel and boulder that it ,,rept along, it began vigor­
ou ly to cour and deepen it bed. A time ,,rent on it 
ct1t in the b1--oad floor of it. old valley a narro,,r, t eep­
,,~alled go1--ge- a '' go1--ge ,,1ithin a valley.' ' Although it 
cut ever n101--e and n1ore lo,,rly a it · gradient became 
flatter and flatte1', to,vard the end of the Tertiary period 

0 I MILE 

FIG. 5. ~E TIO OF THE BROAD, TEEP- IDED Yo E IITE TROUGH 

A IT I TO-DAY. 

The tran f or·mation f1,om t h original '' t h1 .. ee- tory canyon '' v\' aS 

accompli hed m ainl)' b}· t he quarr)1 ing action of t he glacier. of t he I ce 
Age. The floo1' of t h glacial t 1,ough i at D. The pre e11t valley fl or· 
i at E, and D- E i t he dept h of t he l a -·in of anci nt Lake l "' o emite, 
" Thich no,v i filled " l'it h river-bo1 .. ne ecli1ne11t . A a re ult of furt he1· 
deepening of t he cha m t1ncl of it ,vid ning b)' t he ice the valle)T of t,he 
t ream C-C now al o '' hang , ' o t hat t l1er·e a1·e th1 .. ee et of '' hanging 

valle)r '' at different levels, one al ove another , all having " 'aterfall 
pouri11g fr,om t hei1' mouth . 

the river had in trenched it elf 11early a thou and feet. 
The go1'ge, ho,,rever had been tran formed by that time, 
through the crumbli11g of it ,vall , into a valley with 
loping ide , and o the river lay at the bottom of a 

'' valley within a valley ' '-or a ' t,vo- tory valley '­
uch a i outlined in Figure 3. 

, 
8000 

, 
7000 

• 
6000 

• 
5000 

, 
4C'OO 

, 
3000 



• 

• 

• 

• 

• 

• 

• 

, 

• • 
• 'l 

'r, ( 
• 

I ._/JJ/ . ~ , ~ 
\ ~ .. 

' ,.- ~ . 
'i I • 

~ 

~ { . . 
• ... • 

• 

a 



:NJATTHES, THE YOSEMITE VALLEY 15 

The ide tream " rere at fir t unable to trench a 
1 .. apidly a the l\!Ierced. They had maller volume and 
the1'efore le cutting po" er, and a number of them were 
handicapped by f ollo"ring cour e that lay at right angle 
to the general cour e of the river and there£ ore at right 
angle to the lope of the ierra block. The e tream 
"Tere not teepened by the tilting a11d continued to flow 
a lei urely a before. A the river cut it gorge deeper 
and deeper, therefore, the ide valley remained ' hang­
ing'' at great rand greater height . They were tran -
fo1 .. n1ed into '\\1hat are properly termed '' hanging 
valley .'' But late1 .. , a the ma ter tream' gradient 
becan1e flatter and it cutting po,,r r ,,raned, mo t of the 
ide tream by degree ' caught up ' with it trenching 

and the hanging ,ralley ,,Tere de troyed- all but a few 
in the 1..,. o emite 1 .. egion that ,,Tere underlain by exceed­
ingly 1--e i tant ma ive granite. The e f e,v remained 
almo t untouched and o, at the end of the Tertiary 
pe1'iod, the Yo emite wa left ~rith everal hanging ide 
valley from vvTho e lip foaming ca cade poured. 
Yo emite Creek, which now produce the great Yo e­
n1ite Fall , then made a broken ca cade 600 feet high. 
Bridal vr eil Creek and entinel Creek each ca caded 
do\\1n a vertical di tance of 900 feet; Meadow B1 .. ook 
1 200 feet; Ribbon Creek 1,400 feet. 

The la t and greate t uplift of the ~ ierra Nevada, 
"'"hich occurred about the beginning of the Quaternarv 
period, again accelerated the Merced to the swiftne 
of a mountain torrent- indeed, it gave that tream 
g1 .. eater velocity and cutting power than it had ever 
po e ............ ed. What i more, the greatly increa ed height 
of the range brought with it a marked change in climate. 
Deep no"r fell on the ere t in winter, and the rapid 
melting of the e no"r in pring produced fre hets of 
tremendou volume and corre pondingly great destruc-

.. 
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ti,~e po,, .. er. Thu the l'i,Ter again int1'er1ched it elf a11d 
,,Tith greater rapidity than before car,red a 11e,,,. i1111 I' 

gorge, thu producing a ' ' thr e- tory ca11yo11 ' ' ► uch a i 
outlined in Figu1--e 4. In thi ne,v inner go1'ge the ri, .. r 
~ till flo,,r fron1 the lo,,,.er-- end of the Yo n1ite to tl1e 
foothill . At El Portal, the 111ain gate to the Yo e1nite 

ational Park, the gor'ge attain it greate t depth­
about 2 000 feet- and th th1'ee-~1 tor)r ca11yo11 a~ a ,,Thole 
ha a depth of about 3 500 f e t. 

A happened after the preceding uplift, ► o af te1' the 
la~ t , the ide t1'ea1n , and e 'pecially tho e 1--un11i11g at 
right angle to the direction of the tilti11g "·ere u11able to 
t1'ench a rapidly a the ma ter trea111. "'~nd ~ o the 
ne",. gorge came to have a numb r of hanging .,ide v,.al-
ley► , and the Yo~ mite, "rhich alr ady po e ~ ed 011e 
et of hanging valley , acquired a econd, lo\\'"er et. 

To thi~ lo,ver et belong the valley► of India11 Creek and 
Illilouette Cre k. Both of them, a ,,·ell a ► 01ne of the 
hanging ide vall y of the Io,,,. r l\1erced Canyo11 a1'e 
to-day till vvell pre erved, although they are unde1'lain 
by 1 re i tant 1--ock than the older a11d highe1' hang­
ing vall y of the Yo 1nite region. I11d ed o ho1--t a 
p riod of time, i11 a geologic en e, ha elap d ince the 
la t uplift that only a few of the larger and 111ore favo1'­
ably ituat d . ide tream ha, .. e ucceeded thu far, i11 

''catching up' ' ,,Tith the tr nching of the 111a te1-- .,trean1. 
An1ong the e more ucce ful tream are t,,"o tribu­

tar--i of the Yo en1ite Valley- T naya C1'eek a11d B1,idal 
Veil Cr ek. Tenaya Cr .. eek had the double ad,rantage of 
a outhvve terly cour e, f ollo,,,ing the directio11 of tl1e 
tilting, and of being underlain by clo ely £1--actured I'ock 
and ,,Ta thu able to t1--er1ch deeply. B1--idal Veil Creek, 
1 ...,.__, advantageou ly ~'ituated, carved only a hortJ 
teeply de cending gulch- the gulch that 110,v end. 

abruptly at the pr cipice of the Bridal Veil Fall. That 
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cata1'act, ho,,reve1 .. , ,,,,a not yet in exi tence, for the 
gulch led directly to the botto1n of the main cha~ 1n. 
The pre ent lip of the gulch at the top of the ,vaterf all, 
it i believed, till indicate roughly the level at ,vhich the 
M erced lay in ea1 .. ly Quaternary time- that i , ju t 
prior to the fir t great exten ion of the glacier of the 
I ce ~~ge. Evidently the Yo emite then already had a 
depth of 2,400 feet, mea ured fro1n the brow of El Capi­
tan. It wa , however , a much narrower and le .......... in1-
p1--e ive cha 1n than the Yo emite of to-day· it vva a 
'' three- tory canyo11 '' 110 ,vider at botto1n than the 
chan11el of the river it elf and ,vinding ► 'ha1--ply an1011g 
CI'aggy pur that projected alte1 .. nately fro111 eith r ide. 
But it ,vTa ado1--ned by ca► cade of rema1--kable height: 
Illilouette Creek ca caded do,,r11 600 feet; India11 C1'e k 
1,500 feet; Yo e1nite Cr ek 1,900 feet; Meado,v Brook 
2,300 feet; entinel Creek and Ribbo11 Creek each 2,400 
feet . 

... ~nd 110,,, ca111e that epoch of cold climate vvhich 
brought on the great Ice .l\.ge. Snow gather d to depth 
of hundred and finally thou and of feet in the upper 
valley of the range and, becoming compacted to granu­
lar ice, formed glaci r that lovvly crept down the 
canyon , moving a fe,v inche to a fe,v feet each day. 

mall remnant of the e ice tream remain to-day on 
the haded ide of the highe t ► ierra peak notably on 
Mount Lyell and it neighbor . T,vo great glacier 
advanced, each more than 2,000 feet thick, one through 
the Little Yo emite, the other through T enaya Canyon, 
and, joining at the head of the Yosemite, formed a 
mighty trunk glacier that filled the cha m to the brim 
and extended ten mile down the M erced Canyon. 

Fo1 .. hundred of centurie thi glacier held way, 
quarrying and couring the rocky ► ide and floor of the 
cha m ,,,,ith tremendou force, due to it ,veight and it 
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irre i tible for,,,.ard mo,rement. It excavated the cha m 
600 feet more at the lovver end and 1,200 feet mo1'e at 
the upp rend. It cut off the projecting pur and ,viped 
the inner gorg out of exi tence. Then the climate 
gre,, milder , the glacier by degree n1 lted back to it 
ourc on the ere t of the rang , and for an interval 

that doubt,le 1 al~ o la ted hundred of centurie the 
l'iver r un1ed it ,vork. At the end of thi int rval the 
glacial climate l'eturn d and the Yo mite again fell 
u11d r the dominion of the ic . But thi ' tin1 the glacier 
,,,.a 111uch horter and thin11er · it reached no f arthe1· 
than the Bridal Veil l\!Ieado,v a11d filled the valley only 
011e-third of it depth. lvioreover, the glaci r ,va► rela­
tively ho1't liv d , and it th l' fore accompli h d much 
le ~ xcavating than it rnighty pr dece ► or, ,, .. ho e ,,To1'k, 
ho,,,.ev r , it ace ntuated. 

And :o, ,,,.h en at 1 ngth the Ice Ag ca1n to a clo~ e 
th narro,,T thr e-. ,tory canyon had been tran~ f 01'n1ed 
into a broad U- haped trough· t.he c1 .. aggy lop had 
be n quar1·ied back to v rtical cliff ·, ancl th broke11 
ca~·cad r plac d by leaping fall . (Ree Fig. 4. ) l\Iore­
o,r r , thre n ,,,, fall · of thi kind had be n creat d , f Ol' i11 
d pening th cha~ 1n the glacie1-- had 1 ft the gulch of 
B1 .. idal Veil Cre k ha11ging, thereb)r cau ing that tream 
to leap ov r av rtical precipice 620 f thigh; and in it 
d ~·c nt fron1 the Littl Yo mite the glacier had he,,r11 
a giant tair,,ray do,,rn ,,rho e t ep the l\1erced no,,, 
make t,,,,o ucce ► iv 1 ap in Nevada and Vernal fall . 
Finally a ba 'in had been cooped out in the l'Ock floor 
of the valley, and in thi ba in ,,ra ~ formed a lake 
fi,re a11d a half 111il long- ancient Lake Yo emite. imi­
la1" but mall rand ~ hallo,ver lake ba in ,, ere cooped 
out in the Little Yo emite and in Tena ya Canyon. 

The ice ,va greatly aid d in making the e pr,odigiou , 
change► in the configt1ration of the Yo emite Valley by 
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