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amo-:.nt calium rurOon.ite, 5 .:een 
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ftreset beds are - ;f177 o.t cy:artz, the'r.are"lade up cH1, 

sli.tay hiller in hT:iro- slicats a7A hvdr•xldes trian the 

tore: 1.-3ds. The cmpositi-Dr of t17- is. topset 

salla/. to the avertie cmpositi -)r of river sands, 

https://ayc:a:7.3s
https://amo-:.nt


o Lt of tha c.orrcoricl 

lave:0 ( .:4-1po::,itto., of iF,?s21oe.- n1-4J cr-

ttL• eo.3r f 11 sodirit in t;A., lo-

r8do delt clf)nnl:f te corposttlon 

o; dmitAt. 

r111/1 s;,:..-f4fAery of T.skil 7;00.1, .on con-

slc‘61/. !s 01 1%.11I) si3e!n:-tnt n..117eAct'on,• 

t- of rztis 

zW.ciat;-.A0 at 325 t;D 

C): Ylo w:11 

1:.210 z.;;1(?. tht,Cv j:1:J 

will ic.Nvor, if ...(tidino::it 

c4.71 

LtjW; rtiorvors, klre co(A'etad, t.r "life" 

will Lici. eJaso6 

11. Ti2o totl Ir.olht of 1,1nral t;e74osItad 

n !mkt" t'rcr.; -,43,; to 19.i's tottA1 

walt,:ht Of ,2:.sr.fi1..)ed it t 14kf? durir 

traervell i ti:ate at 2.1f bIltion toils. This value 

:)rovtoeB riaLilt)z. ac,rat,e FI:,At!nlAta of tht' uvet of 

erosio.1 from tho dr 1 b;,strl triN:tary Lqko AC"' 

thIF ezt1-71e, u lc;,tor AltY, nvrsurnod 

porovIty of 50 , roe. t.!.11070-m.cvn ,.:,f 0.113-

illch 'act boe;.i !.pc 1)5 to If • 
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-)ros I oa r °I; vor:c years • 



 

0114 o *c..1 cm CIA /.1 ft 3 0211t! JO-P.31 f7:13 qa0 TO 

-2etm 1,c1 ttir ci yowl 

4:414wn, JnAnc;, 04Lor 7A!3 1,1)1 'flos 

t3.1 LIP -) r!)3 *Tiller 0.1" a tr I 77) r• 't7 . 

0 0 3' 03 • ;'? 41:: ‘.; • v.1 

o eV' 09.7 g ..; 

f• f)1c cEJ COe.) t: 

c, L.LJ ; 

JO T . . 0 J C'.! 

(f) 11.9c2,n! 

p y, ( 1') 7 'T; ..•, cr.) t' c ). 

fit yi I'.)t OT.2p 7;;; 041 

(I) 'Id '5.,;.(:7) .1T; ;) T.,ni 

—c c O iit;C;•.jaC., ;* ; CiVr 

• S 1 *: 7 , C 00.: T fr.11:PI.Y; 1T: OZ: s4, Jo 

1.1.; cor ;10„ ^4 71C ..I 3t• -;oc; .4t!: 4 nICa.1, 

tic4/11".'r 6'41 :/-1 ;to 3,2 u koz1 

p ftk. :T; G I • ( • 

Opr,!:0 r•r; os', (),; 

q •-• • Tr' r ';'t • s7 ,TC .J • 

''.. C I C. ttft.1—, C.) p 

13 4, qUe..1,0 



 

 

 

 

 

2 

,. 
I D A H 0 

;--' N GYOMI \- - - - _J -_W 1 
cuE,EN., 

..,.., LAKE , -. 

NEVADA I ., AUT AH ! I 0 L 0—R A D 0 

r--\I . 
\ il I - A . 

\ I __, r';_• 
\\ # 15 1 1 (, 

__IRrC 

0 \ __ ___
\ , .11.0V--
\ LAKE MEAD R A N0C-A N7 

\ AS VEGAS_ GAGING STA /ON
\ • P 

r \ I 
HOOVER ..4 f• 

\ : i •••-••••••„
...4\ \ bzvis DAM ‘,„.,* • N E W 

90-e 
0 

• 1=-----1\13 

V
3 A..GELESi ,t, PARKER DAM . ... 

10EN. 
k 7 IMPERIAL M 

SAN DIEGO• (ti 

i 1......-244 / 
. , 

' ,1 0  \ 7:44 EL PASO 
. ................ 

PACIFIC \, 0 '1C 

"r< GULF 

OCEAN Ak S_ \ ---‘ MEXICO1,  MEXICO , 
-I 

FIGURE 1 

"LOCATION MAP SHOWING THE RELATION OF LAKE MEAD 
TO THE COLORADO RIVER BASIN 

Dotted line denotes the southern boundary of that portion 
of tne basin which is tributary to Lake Mead. Map taken in 
part from U. S. Bureau of Reclamation, The Colorado River, 
p. 62, 1946. 
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deli.verOd to the 1.1.ko Is nt,.)rt: but to 

eadIN,?rnt is Tletly dcrIlosItod. nun, a very lar:o 

povtio of tb' do.r,r5t,:s that wits fc7rz7ffrly dolls' tied in the 

CoLwaco f;elta at tY14 i tse v C the lull' of Califflic, in now 

facemulatin in Weed. 

4ost of the water ald seveltsut :ur.linhod 

Culoradr Fiver, but filaor ara also tna 

antl Pivars. All otwIr vane:fa t,;'11- 1.1ary to 

Luke 71sd art/ cry ualy mirinc; 

exce,,tional floods. 

c'..)po. of the Irrio$tistiOn 

Utice t; u water stoae behlud Floovsr 

fItm on rebrukr:,- 1, 1935, ou41:lears aid ,.soloists alike 

have been thterested in the rate of sedl.xlflt accumuli..tion 

In the lake and tbe'proceptes hy which the sadiment tz 

traAsorte4, eposited, tind nompacto. J:.::pl.noorn tire in-

tereated LI the aodtAntary ,Irocesso3 rl.tIcArily Ls they 

are 1. clatod t<; z-enervoir utlitzettn carte to the nlanuing 

or rtetrii reectrvOire, etoregs SX'+' Most toacorrind 

With ..Anderatandin those prot'.ccett in order to intor7"eet 

actl.atl staillar sodimeats in t141 aad to rro-

viL;f4 a acts k'or thBir action in the nature-. 

r4over, t!io sedlonnt,s scour:.ulated in Lilco 4,4tid 

eve the goolo7ist an umus3*.1 opportunit:;• to detormiao with 



corls10erablo rn,Irli.t3to:i the rs.o of erolou fr:A: a sl;-atfi-

eaat ,urtIDa tea 1 tod tit4ItAtb, an siz'mc 1,7,7)tch for the 

ilovt -lart la °till in its yotIti stk.-o of ein .Jett:)a. Of 

still further it11:43rList ktre InAS oviyaicAl .;ao 

proportit)s of tte uccumulted sodImerAt 6'#)ftivAse tor rumign 

vsltmL13 qL.ti,itttutv, thror-la0.0:1 (.'; the cht.is tLtit ac-

co7mitn luveAl oczl trv-iofoirmation nr lithiflt) stto Into 

fino 84)441tmozitkr.1 

Th,n ;;oil nterustal in V),ca 

')Uqr1t1.7, 1,1.4t; r-vom qtAto a olff(4remt )tnt or vitim* lo 

Is ,.,crts Oirct1.7 oonAten-pc' irlth thi) off.' fertile 

sotlA ./-,e)s1.7r) procelftra watl efThets of this de 

stnkotL:a ane develupmont of t.te 

Colorct f*,712.- druie basia• 

them has booq 4F;:'6,-at deal of intepost 

co:leer-ark!: en'ect or c›Lver jam Lind Ltic:) ad on tJAe 

soolmentary ,)rocsmt,E In coznut.:',1)11;4 arou* or tae Colorado 

particunrly in tho Clor6o delta at tit'' of 

CaltfornIu. Vor rlany tlussinds of years prior 

to t,1,4) coaotrtt(n of ':loover ;)11:a, the nrodunts of ores{ ors 

(3eIrlved fru7, Goloradoiver drainiver ''Aastn 'u se-

eumulat,td dolte, izlnvre the dIsTersio3 

arcluad ,Oever Dton in 19)5, lykitliq (1';37, r. 170 sad 

cltnors lrqdlotd that tho CO1•oraf.0 LIver dosrlstream 



fro.. 1.46c at'l ef:pir!.‘..loranle kad 

tHA oV t&i 13 a ..44.6c;-: 

k ,111 c,;;;;Q: 

cu full of 11:, .;,13zoe,t 13 ::olAv!... after the' In-

ce,1,1 01 4ii'!ota(1, h (1,0081.cJerale quera!ty of fsecilt.f.op:It 

fAcoa-nula.:•%,: ”wrI. tr reo arl tir-en-eelLble 

ro.4.....ct1 );.1 Li its visitov ctGI.i;:e) cett. IPithor 

crt t( 01' 5 C tr:911t. ter ayn tiviount of ':!ntor store 

r• Lie ti roru wt t oC LirAey t e t t 

the of,11._elo:At., co:daol..icalo r o." t'*- rttelr-

volr, ourv5s1 c.;r:V OX t1 c..t;zien-

omre far ,..11.drAtet_:, une i, c, rate 

WC)Ilv !!a4.17 .44i:ck:o.u. In orclor to o, te1vi i I Liror:-.mtion 

JrIt", also to tho 1.40t,tionnilp of sedleiontation ia 

1:c1:fl !.!..vsf: to t:1-io 1;,rot. d nr(5t4e;.. out). :zed titOVf) jp the 

..lurow.t of !:4(!itAatioa r, Goologleal Zliirvey..4gestedti "J. 

to iladartain 1;Iteil:31.ve .1.::oAlet.17.1.:;a of the Icko sedt-

afo.e roc' At dazIoreltt(vk aud c6m-

1;A r. 

::,Nci4ost,-, .of !,ts ,:reat tilvergtficAtioa, this 1.7oati-

1- nr4is-etc.-"kicity ar(N gra -)Mo - lots of rce,4rvoir 
,,eraLas wee- Doom a. ,0 114,it4r 51:,orews to3utttty.,er 

use of 1.1,esv. triv tarla Lht surraco and 
storn .70 cforonfirv..td. 

for diAy waL6r 

https://cforonfirv..td
https://storn.70
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t,,c.tik;11 1,,)(4..Azi,14 the servIwtt V V.R.% iuter Tco-

i7r7q11, Iii)olo,i)1c ;Avisazi or tx:rsvey t'nea nctive 

aL=n!etar.ne and cooporat!on of thn V. navy and tIle Snriops 

Inos,ALLtioa 1h4 T:Jrtorrerbie O1vi3lort as-

tlu;Aqaci t :••:;;IE I Li 1 1 try of -31=tablis011:4; a 1-1.-A1 zoltsal con-

trol notwov:-. for L.-kao IA lw.c,L1:1 17.!..41!ld Vtr:011,110 

of Litl trAtop, .tap L:oertaktan b7 tta *later ?e--

g7vareon. ?IvIsTJ,:i Of the glIrvey AS. Zavy, l'hoq 

sikter, :4em-lrox Libo aasnate taolt of nronGrini: 

.14w cervf;:s for tdho 1-0srvoir. A gtuey of Lho 

ra.1.-):irl,is of tni, wutov 

adcwttikoq jc%1Atly U. S. i;givy I.4ctroA::11 LOboratc)1,7 

and t.ho itivtistigaLloil of thl 

:-.r41;!1.orintien of tne actumulatad sedIrtnrit all tie 

notilm,s:it,stion in Luko kct:! war carriee out by . 

t%:11 Ti3olo,je. tail Aurvay witti t;At: uaststance 

t''i .“,er hetvrArres rAvision and the 

h ol torlo rt .An5s, the M.(Jro:7 7,:10*,:y :.1,40.()Y1 of the 

;43:1L:ltion of Ocanogruphy investli-fttod trJe btic- , 

toria in thet, tivainAts. Thin roport &ascribes the 

wurk of trio atioloje 14 vIalon 1,11-tetl was fliallorteen by the 

prttr unc. ':32 thc :rwAisrca eurvitla3 of Churine 4unt sod 

`.:orM 

ttiJoy c.ors and .,nrar6 thon 300 6amplos of 

https://aL=n!etar.ne
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ir!.le lake WOrn ta thii k"; Si C A. ar4d 

c!!:er:, is 1 pvo!-),ir tier3 ObtervatI wfrG !nb ee of 

;Atoretioa of tho :.t aa b; c)lo:nIull so-

littor4 aac 74-solnit6tion, wava ,Yr,)sion, E.VdIr47, and 

alui,Ip14.4.:. Turbidity curro;o:;a 1 ftytie co6ail OtIVO itaLtto 

of $odimaut trno.aoGrtaticy;i In 141(0 fl,i4J ni-ce iLs 

won) 4iitio at adied uchout t'c fit3l 7>er io d. 

l'retvio,;E stork
I. • • • • • • •• -

Th.t!t history jf *)oloi;to ilwastli!atione is tnis T*ke 

UalAd *rot., 1.,:wwl with the otTlloration o!' the 10;:44r Colo:. ado 

Mvor by Ives (1861) i;lmovt a aeatury EWG. ntert frc,n 

the of tho Gulf of ,:!r‘li :n-at A la o eery ‘oor 1A57# 

1),..rtj• navigated t.4-1 COlorado Elvker tc) ;no.,AA of 

Les rIc;7a:.1 ltitl a',)oat l> .ntloz .111,V; )1' s oovlr 

Di :a# TA %is det/iount #:4i.; mrt of thP Lake Noa‘i 

rves was nuttoulaily Iprosssd r”'" z tarr c.o tN of 

Mack Oaav;n, Ito rIalprot..3 rbi awirt i.ter r,zu WAnir 

-/11(.. with tile, vtvL.tl ao14)rs of 4;h:a volt:. is roe?:2 

in the 3A.Ati.,,e4+.43terrl part o tne l'fitador Uesin. 

In 11, Powoll k ieri 5) uad hIE fa2,..lous 

eApedttichl t,hrouch tae C,anyort 040 atk4 

area. Po o11 iaeludts *a g.,,trielsa) efoiert7tion of till* nhysto-

rtIlhi l'euturlot o17 Ulu 4rea .;idjuno3t to tilt., Colo:Ado River 

betamea vrido 4:c3 0:1: an4 ttto Mouth of tigl 7irgin Fivers 
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vtlorct "L-f:, the oxs,11t1».T 'art,: "rot VIt$ 

n 1-171) thn 

.t.1,ver rrFort -:)iblreS 

r vø t;Hc, m,tAth C.èt ::, sj.1 sort, 

n of' t'd 7 1.14;rty, 1•1 Z. 

Arpe lncluo6d A ntr 4-,14-ruph!c 

7.0ee.- Z, .;)f 0ed 

.20%. 1,er t.t,:ort 

s At e 1,rt of &CC 01: ti),e o; rap? f.; 1' oat La'ss and a 

doNertpti.on tho rocks a 1% ¶IV thnttr 1.1. 

lo;Irk woctrsi Lo:POury tho ololAdo P1 a ro -4, 1(4cto 

L;40 thc. 

vIrts (1 ,- c rt.< )nast:-A!'unce of 

teolc,ry-c): t'- 1.)!r -in )5n-' 1 s 5n the, 

vi:211ty 

tinri wit t'ø 3t.- 1(3!; of 1,,?c, (Yit:f; tt.1 

lo1rN1 Invert,g4t1f.:nA 11 1.1Prt rss.t.,6 &roc, ay.c,i tt'en 

In eollstd,yrVY1y 'r,t.t4or ootrc.:1, rlost O t%orl 

1,o441 tAlmintly or :%:.51rnot170'' 4,o1atoid to tho U. 3. 

'..i.trou of YdAlt:.:ait!,, a" 4:10 utiltxinc..ols 2: of ecnitrolilti:. 

thss watoir tho :olorado Altthex LtOs stlxA+te 

Aare ?) tx imia.7 .16k tJ1' 1 # ..teit i a iina rt to I :1vi 

vate rtiri3rvcilr rt Lois, h1 worx JI'd),t;C:!:5 ti t:t 

https://doNertpti.on


 

9 

a t .impt to i -: i;,eolok IC :-..1.r.tor:,7. 

L.);. 016 ;.,:c.14-o',..a;.1c. 

11; i'$ rid 

;co 1 1 t;,4A (se, "C) 4a:a of :03-

c -1;.,.?•: , .3 ..... v 1 1;1 ..,:oc-,-)f:;:-tit...1.cLa --' ti.! ,,t',.‘, I. • ::'... 6t,o1.--.:i....1.(::.ka 1 zi.,:.vey 

. :,-or:.,00x. . 1.-Aterlsi vo I Ave ati ...a t.,,:3 of the rei,--,: on l' • -

6er 1.:...:, t•'1‘ C.;,,iorLf...o ;.,Iv t. tf.n) the -r, ...r7oortr.‘ o f 1.o.-.zatl -;,;.;•.ir and 

1:;-,-; 1. '5 E stu(litts 

. 1,4. 'yj S t tiltt ( :1 ;:s. ) -A lo.lt; 

(.,r1 o x...22 1,,:a of 

'‘ft.,.tkracr.1 1 nrateuntod 

Is;-1 npv,ead ix to 

-.{(...10 1,32/.) 

. 'o*' Zekr i1ud ti7.5- o.--4a &tad 

cavrlo,L C. 03‘..1„.4toc1 th:J 6mnoc1ts tno 

Uverto:i 1r11;4:Y.L.1 l',i461.,1 of 1..c,•,-(4 

urici T. rrioLibors of the 

k; 1 ial.)0r4ii;ed iu th 544 at.tjt ,'szi 

1.ftc1 to t111.,ti s:-:1f ctiN ctsiva air f4 , 

wil; re tti 1 nott P.E3 a o(me:titte:4t b y `. „ at 

t?ta constract!on of .1';otrqr .4im. A 

C. or 1,riar to 

tht) of vitt, Erne th c 3rAvi;..i.tic,t1c)n 
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r, "%11!*•01!.40(.: "!. /N1):,,ri;S cf 

Cloeccly1l.t36 t,o •!..,!;:t4 are 

a73(1o0.0 r'....tulles of 1,-ten 

:81.t,t%n tn thz) 1.11',49 ,Auvuirtaketn by 

Lt,... 1,e41J I , 8) !, • W:16 eprIk, or. 

• , 014, o'.. c6,1-,%ful cyrtelltate• .• .( 

c‘ct.. mrvolr f1o.2r 'Attwool. '-locvur 

t:; tAi !;-fah 1ifVu whic len3ii oygn-r1 

wila to 1:e coverwAl YptIc/. c'..s (Attalla alic; 

":4.fitivo account or tht rtn of tho 

.roson!/:J1i. fl hea.I c r1 ''&'l, plc.; writer 

tr, it.1),ei-rA2t.1.74- 4ue, 1cl 1.s.Cit 4.,0;',1 of' 1.11:• - 41 

- rahiA! :daps 

Avall. worm thotc% 711-orod thf ..rat4.4.or M!t-

cititicen and ttle • 4 06010041 :.:)urvoy 171 1)k2 sad 2 ')23 

• -;;rt of. a t '.t1 PrC 11- or the 

t;:.) 1?1, tha Inost alcorLt,,,3 1..upoi- -

•.)laraco Mier 1'.24 Loo4 e Arlzuna.? to 1-,1co1f, Canyon, 

:AvoCes. ?rue M* 1>a have•• ..1..1aV$Aelity LgIA-1 

•cL.A.04p ttwrval c):7 ftett i scale (2 ,to tile 

hrid ke:aci co';or 411 ct t an-fa 

* 4C.. 14.,;(1 .1.`k3t.P. Zre t too* a t ()pc:L./J.61:7011a11% tilt!ti;4, 

'1 uni. ockf sr bans 04 aru, ;7, ocvarin,;) 617.•)t:i. 
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t; t rs41 rs iso ?e, :1 eivsd540 la 1.11 uncr.:st-

' I ...t.l.ron of L a 

ia .."'41t11 ("fiti ov j 3tti i. i3tratit 

th 1.v 2.,9 ;;.,11 t 42 u 1) ) 

1: Lill toe t, :Lt ').0.0 /Ws) 
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c ever 1 rl 
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t:11.-4t ti'. V3 1 1L,1c:1,1 t,1e 
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1.)41.315 of 3t.',21t704. t!0t howerd 

(ILA) liret r5,, rev.3.1.1ts 

to!: 

! •t • t I t , ' • 02 1•,ets`1::.:'..iit'..Orl. 
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LAKE STAGE HYDROGRAPH, 1935-1948 
Data plotted from U. S. Bureau of Reclamation records. 
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FIGURE 6 

STEEPLY DIPPI G PENNSYLVANIAN AND MISSISSIPPIAN STRATA 
NEAR THE HEAD OF ICEBERG CANYON (COLORADO RIVER-MILE 287) 

u. s. Bureau of Reolamation photograph 
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FIGURE 7 

BLACK CANYON AND BOULDER BASIN VIEWED FROM THE AIR 
Sentinel Island appears at the left, and the mouth of 

Boulder Canyon may be seen in the distance . The tilted ba­
salt capped block at the right is Fortification Hill . U. s. 
Bureau of Reclama:tion photograph. 



   

 

 

 

 

 

29 

4 . „(if I 

.115 
-.I 1 4: 

C re'CW Nn"..0e) Of :4-%-.6t, 

1;: 4-

• 1.:. 

1 y •-1 

- e 
tn :•5r. 

' 
! 7:3 •zr 

3. . othl 

• .'.'i1 1r,. • c arl 

: ;1••, ; 10 ;74., t• ! tr- p t 1..4 -.74% i17.,d2 11' 

1,A1.1 ..",....4. 1 7 A I. t : . • . .7* 

7. 1 i.; Z...141 • .1 c.r; 

t. tC I .,cba,;cteoi I.h ‘-1 1e -

13,7. 1,c, wtil L ( .1.:,;12,6, 11, 1 

; o :^1 lo,r1 • Mt e), 

11 t.,171 lvfly 1-. a ti ).'1C). 

v r titiP 7.vre tat r J. 01 th4.1 

po();.'1," eorave I i.e. L) • or It a 

; 1.,c.czAtog:,C.)1' •.,(.)'.! 1. (r..:,tord erosl 

Li 0 

&nd the r ar of 



30 

:.:1-..117.• 

!, 4. t , vc`i 

1.r .s :* a t. --)urt of' tne 

A T the,t. ?Ion r;.-

,•.:1:,11 td;e: z'a) f ft-ttlf .;.'n a: i 

oti, the ;..,....corvelr rioi.;.r are much. Ifl 

cc; to :F.,..ivoral tsz--)tf-f in 

s; ,/r)rt-- );), fl ta:)ri;!': 01. t 0111!'& 

c;.arLlf.t).• 



 

.), 

vf)1 z...6nort 1.F bfiseci azi 

1,1 ..(11.er.11-)tor 11;;.7 a.... t:oritolt-ted 1;1 .,i).VA 15.,. 

• r:al st;viton 

t ;lad 1 ost req,'I reL4 Vale 

oco4:14)!,..ra77, 1,c tqu!..xner,t 

3 1,„r t non:.:(41. 'r; or.. t 

a-v-` a pontoon 1,a2iga vl-t) .1.'1:rryte-.Pd to the 

r jcict loo of 4',hc. r7,11,o1.:4-n,!!roolnol 

- '0)"!!AA WOrtl 111:10 the t;;N:Ane!iorlAsti on. of fle1d 

!nr..1)oxi.r.1 'and for s;- ,c)ro estudi4zi,rr,o tjltztt.1r3 litts 

oq fl.Jr " w!Jrk. This teat (f1,-. 1) 

!:tnoet F:xten - 1, 4..4 co)Vietk";:l 121e rro tele:.-/kily in of 

i d or mt.s7)entied 

th.)o t.i. .1&;r. plz:kat fItted 

wit.;1 e(utpNant, ro,sic tv:d nri-

rrottims of tits 1iku hoto. It 

tt.tr) basin 0.1 tnbse pl,c)t)1.15s, si,r3,,11.-3troilt--€.•c1. with numnrouo 

11:vt eitn(i bttolli SIZZI t .1) t he anal ii iti 

6:14; :3,..,,rt.6Ace retot;.iree f accurluititeld 

were (:_ittern3;-it)6. -,(mtoor, which was ar.i9. 1-rmisd 

WIL!: wIrtch:t of "-.1i.1 ,;(211n:-..' v y 



32 

FIGURE 8 

U. S. NAVY. PLANE PERSONNEL BOAT RIGGED 
FOR LIGIIT HYDROGRAPHIC WORK 

u. s. Bureau of Reclamation photograph 
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https://i1ump.nj
https://accLantala.cd
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TABL7, 1 

Distribution of cores and samples from the 

sediment accumulted In Lake read 

Samnli:it areaS and number of core S and S amPles 

Corin: or 
sampling 
instrument 

e 

Gorg 

B
o

u
ld

e
r 

C
a
n
y

o
n

 

a 

T
e

rm
le

 B
a

r 
A

re
a
 

0
0

0 

ite 

B
la

c
k

C
a
n

y
o

n
 

O
v
e
r
to

n
 

A
rm

 

G
re

fT
F 

B
a
s
in0 

co 
C.) 

a 
,• 

C3 

a) 

a 

an 

Gr 

0 

0 

Gravity 
corer 

Piston 
corer 

15 
(1) 

0 

148 
(5) 

153 
(2) 

59 
(2) 

78 
(1) 

184 
(10) 

6P 
(1) 

68 
(3) 

75 
(1) 

68 
(2) 

0 

114 
(5) 

0 

213 
(7) 

243 
(3) 

0 

0 

12 
(3) 

0 

(38) 

617 
(8) 

Foer st 
sampler 

44 41 26 41 16 23 31 48 0 0 270 

Snanrer 
sampler 

1 0 1 2 0 0 0 3 0 18 

Dipper 0 0 0 0 0 0 0 0 9 9 

Pick 0 0 0 0 0 0 0 0 14- 0 

Total 60 342 164 
(1) (7) (3) 

2(9 0
1 ) 

91 145 
(2) (5) 

507 
(10) 

13 3n 1806 
( ) () 6) 

Xigures in parentheses indicate number of cores.
0
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114.00, 

FIGURE 9 

MAP SHOWING THE LOCATION OF CORES AND SAMPLES FROM THE 
SEDIMENT ACCUMULATED IN LAKE MEAD 

River-miles along the submerged Colorado River channel 
are measured downstream from the U. S. Geological Survey 
concrete gage well opposite the mouth of the Paria River, 
Arizona. River-miles along the inundated Virgin River chan-
nel are measured upstream from its former junction with the 
Colorado River. 
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I:lilt:I,: or t r, rosorivQir„ c:,et.)til or pe:-ietz-5.t. I GA, 

but i3 others, Ienl)er„; Pinrce 

thiq lakcif,tli or thAit care tuhn 'was the 

oent,11 ;')eiv.-;tre.t. lori or feet ( ,.tlro 63. tr:51.(3 

e rtIacheu '.y the earin.,r, oculxte:::t at river-r0.1.tt 2'33.6? in 

mart of :'1f)ree 

,,rpvItr Coro* 

Wont of the cor&:a wore wIth Q FrovIti 

c ,..)rfor (1, :0, 10), al.:411.1r in dee;zr: to the, corInr:, Instrunlent 

et.taibscri),Aid ;443 D.1,Dtv: (1()%4.1), modi flod tc. t?.0-

c.,:iitnokia t) ti :..root 4..:4ati a s n,r 4.31:4 ,3 sed!voInt ted 

of! this :evie:to i& t' otal,r1 a 

coiitta-eio,AR of I;Vt.4 straLa ..cte. .\.$- rietrat-

rt:v").t ..;; oorer i3 l'•.:rcerl ir,to the bottx;) cy tho 

re,+!,tio:t:.+1. :) -4-:::.trtoci or: trio 1:-)c. the attached 

wet hi, a. 

The clliAf dIsuc:ventae.e t,hrt3 ;,.rsvIt1 corer *1.$ the.. 

eno.rterithi of cora r..,aused by alciewull frIction ))atweect 

tho oodi aio n.t., arid tho tube li:tk.kr,, sad 1;, y- the re.c.Istencte of 

tie :tiatorlal to bei.np, puarod azi.p* or do' :tavarpeci at the 

',0Lt,‘Pa of tne tut:e. ...:Alary and Liett clemoqstreited thsit 

2 Id.vm a1orv7, tho forltor Colorado Ivor cinannol 
ore tisql.surnd from the 7. S. 11.• cone nete ,Aac.ow."11 07D-

ti- AN ,.1..-;:-.,12tn of the Peria TAvar, 

https://li:tk.kr
https://al.:411.1r
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FIGURE 10 

GRAVITY CORER BEING ASSEMBLED FOR ITS TRIP 
INTO THE ACCUMULATED SEDIMENT 

Weighted shaft is at the top of a 90- foot tube which is 
suspended in the watero 
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in a deposit which ineqs:s in density as a t!.:n of 

depth, tbe sidewall friction and resistanc' to 

balarce each other in sJ:h 9 way that eq-al inc-e-nts •:;f 

each lager are cy)talne. These cb3ervltin3 are 

sta,tlatod in the most pat D:rf c)res taken f The3e4:':.Itlert 

accunlated in Lake i4ead. L,ninae rq.n7in7 in I'licknes 2ror 

a fractl)n of ar inch to several feet are .7,-:'sarv6d In 

cores with little defor7oat1or. 

g:ravty c-)res were obtaned. i. €01e-

tration depts ran.red from ?.0 to q5.5 feet, d r cores 

ranred in len -th fr-T1 1.0 clot tc :i1.0 e reiery 

ratis rae r-m 24.(; to 57.7 percent, r,ve.r9.-ed 35. 

percent, as sl. n in tfiOle 2. ftic ratios of core lerwbin to 

penetration dept17 are plo tted in fi7ure 11. A bst-f-it 

visual line drawn ti- rJrr-t thc...9e t-1 e-

lationship hetween c- netraticri deit_ is.)re itui and 

appr:)ximately iiner. ThiZ relatins:-)ip has bee:1 'Asel 

adjustin;; the positions of sarl2les fr',:m the c.o7'es to tLeii 

estimated depths in stt. 

Piston Cores 

Toward the end of tl:e field period a now type 

;rcorin devise was cn3trcted by the U. F. aolical 

Surve7 and used at Lake rfid.. f.r.is instrument,. known as a 

piton corer, was adapted by W. 0. Smith fr' a sinilar 
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CORE LENGTH IN FEET 
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FIGURE 11 

RELATION OF CORE LENGTH TO PENETRATION DEPTH 
FOR GRAVITY CORE-SAMPLER 



 

 

  

 

 

 

41TABI.g 2 

Penatrul:tv.,-1 dri7t1,9 ad,' core lan.lthe 

of- ti0,_aee by .,-ravity sore zpopler 

Jor.e 1-44:3.etroi!rn Ntreorrt 
number onth Sn toot L. fott reccdverir 

3 72.n 31.0 4?-1 
7 /-1,,•0 31.0 34.4
3 10.2 10,6 57.7 

J.,/ .i3.7 19.0 35.4 
16 65.0 22.0 334 
17 6.7 2,.;..5 33.8 
15 52.7 13.5. 2.6 
19 :,.J.5 1., gp..4 31.2 
20 ,..:i..,5 7.0 24.6 
.. 1 L3.'J, . 7.0 29.1 

Cr.'41, 
23 36.7 1;ibe 40•9 

24 29. 1 1.....,, .r.7I., ,n 34..5 
26 11,s.f? 9.5 50.5 
35 4.5 . 2.1 46.7 .36 ..7 2.9 i.(„7,)1
37 2.1 1.0 Lt.,.
33 f.)o., •fi li...5 ?4*7-At 9 ,a.2 ,.,. 441. >139i.1.0 26.0 10.0 314 ..5 
0 0.5 i?.7 40.7 
42 59.1 19.2 30..8 
,13 i..''7.7 17

A
,. 3'-;.2. 

1i 29.5 .•...) 2A.4 
..i., 30.0 .2 27.3. Iva 1517.8 . 42.1 
47 6:5.8 20.5 31.2 
59 6.3. 20.0 31.3 
61, 8941 P5.5 ;, .6 

3 ,.b.L) 23.0 29.3 
6$ 26.1 6.', ":.i.2 
68 2.0 1.0 0 0} • 
6,,'• • 75.0 24.;) 32.7 
7. 69.3 21.0 30.3 
7.3 6o. o 1.S.5 25 .8 

..74 c. .02.0
, 16.0 21.; .6

76 1%. 0 2145 

A verg ,7,0 se 32:2 
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LiovIco .i411o.lberr (1J41). 'Atha corlr It 

osantlully gravtty oQrer ti-Ht !It,11.!.zes t;:e Hic.riootgtic 

7re3nura at t: bottom to forco Wv1 a.r,,t1.1.11qt Itto tho 

Tne LI,owbacs . 11.scassed in coxp,,ett-Jn 

tt.? ,:ravty corv, na. Qly 7.ntltrzial stew,,,11 frIotton 

0%3 t.n r,...vtstl,lcu of te socilmwat cale!e 

or cownlvvr7)tod a. tha .)ottov 1:1t ta.os, anply to t>le 

corr, but t u 11cpor virt.)n c-ork,,r, by 

uttlIzation Y..ryttrumtktle grr,cur, iffecttvoll inerf%1Ass 

r,,4zIsta:le!,o or t: Is sodimerit to 1061:1c rlfsh , aside or 

An a rasult, taa core:: aro r ..,a111.6*.mily 

1.a',1.%)A tb.,) c!0171c. If }7/drolitatic 

pt-ear.;:ure L2 ,.::15(it, 0110, oqutl la 1.ft:1 the 

citlprJ: of rxsn.e tnettl bti Ob ta 11.10(.. 

(Atube of ita lutes arr1vN1, time die not 73ctrIllt 

(1:0;d:a,l -wo ass oV tho pis to T.1:+1 eitht eorFia oh-

ti:An iJctrum,tnt wore extrmoly c;wolvtar, 

is roaluatitat. tho ;:lnkn.tracy L): de7t.!.1 (;c1r1,9ettons. aprlid to 

eravIty :!aro thenrAx:s, ant: .I.11 providlrv, nnlatively ur0',s-

tArbed eam71r,a for latorutory analynes. 

xt sh()%cn ta ttO:je 3, thm plsto c9r9c., rwv..1,d 11 

• fro-A 4h ca 75.0 feet find dort?..a of n•Anetrttlou 

na:1" la iron 7'7.0 fast, r!wosettlA a ra3tm, in nn-

ovf?ry oZ 7r).: .)erc.; to 1. .3.1 113rca.t. Ti"' j low-



 

 

 

  

4.- • e-- ,
.1.VII Sik9S 

z,r a 6i4 54c2. 

tz*ol o 0 69 

e.c,. - trT0 e lOt _Ii•tti ,., , 

r.... rti r • rtt0 . OC t €'-' 
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[duns -le t1(1 tr, ki 4 7.tat• Faq6sr, 

4.;:o stu ra cf,, 

https://111.1.00


r‘ecovory ratio* of cortia El fia(5: .k.".2 wave cazetd los of 

sol-eiwnt from-tile Motto: or the t'*$!, a(44 by operattt.inal 

sarrz-s, rmating 1;1 t,49 falive ot to siimr11 the 

up2er few fe4it or sediva.lt. Coro w'iortettl s1 ac Qoourred 

ia water *roue were hy:::roatwic 1,:reasure wan LI-

milfriciont to overcame, iater4aI st,!ewall frIctIon 

.etsifee.1 the sediment air' Vim cw.trte: tifte. Loo' 

7*Nrefir,urf-1 arp.:srs to be th3 r,ost exnlanattoa for 

the ohamrved shortening or -,crer E'L=. and r6. The ro-

c:over.; 14stias.of cs,:,ros K.10 oriel u7 roeultobd fro:;.% failure of 

thfl, t141,a to onoletrat;, tilto reedit tzt to its nn la:71t11. The 

matarlal tn•excmes of thbt ponatratod WhO force, q.2to the 

lol:t;all of t'le t:1A depth of ;teximum peaetration. 

Stith tnl? ;Jxce;t!on of wren tlxi K6, where short-

oatzlc el** caused by ialtelequate hy6ror;tat1 prosvird, oaly 

trtnor tho positIolia of thn 48r1les in ti%o 

core tube wore 1-ecIlired to obtain tholr approxtote depth* 

i. situ. Physical properti6a of tho eravtty core samrla, 

corrected for depth. in placo, corroepo4d clot?ely with tho 

7.415fo1Al :3rortrtios of piston core sampleis takefl at the 

ulna loccitiontt. 

aaYit 3*Mnles 

!Jar4nles of so61.aftnt in susnllaslon, :.rod try tIle soft 

urrwtr 14,7ers of tie scoumulete6 mit.3rtul west of rtatr-mile 

https://14stias.of
https://sediva.lt
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1...18t,rmAl;„ criAm..!i.11y for 4,1,01/esti:Ig river i7. ter 

ccotnla*, required t few !.

27)3, were O.:tot:led wIt4 t l;'orat; b(,t;t1,34 Tnis 

:..edtriatioaa fur mamn1tA6 of tho 

moft ;lug t, c* La ee C(?As4queat14,, t ALL 1.Yr)rist 5amniii.4g 

waed La t:wve 1.-ierbtFsittoa.:3 c:_' fore Proses 

tha moc'.07. It consl.st:s engiontlsilly of i.f.n rtIn 

cillndor *Itn rubl:er stodnrn mounted tit bot ones, 

A hoary brass weicht cttachd to the tor stonner is sus-

?Noneod belok, the cyline.er to drog the instruirturit throu0 

ftiirly!Lcour3 to 1.1rt.:,re. noskitlys elozing autirn st 

0,24h. Ttie device i lowerec to t;:o selected suznlinf' 

depth is Uri t.ipon 9c.m.ttttc,1 calows ft frtva floo of 

:lettorial thro•Arh it. t.:Pui.1 tht, merapilar ditTlt:b is reaksh<id, 

nmeaer.,cor f s seut down the cal-flr to ti,17) the stopper re-

mec!uatliisc, th.0 !iold tk.ti Lam:Avg wt thin t17$4.-! ctitticier.. 

:Brivnl.tits tat:en With the rota pct bottle Me 81.:144 stw•!/t 

le, inches in. Ivrg.;th, of whicir• the laweet part avocirs to 

zoneut of tutitql.r141 t;Itt antored tio tubo trim the det)th 

i;1411;K1r2Llal 114) 12: t rat I oa and Iv °bat ly kracontiwinuted try 

sedblietzt !rein hih:her thererovis, only Vac, boti;ori 

lOchea of ouch totapie vee.re witid for, iebol (story wittlysts. 

Foerst emp1.45 wore collected' at 35 statto,12, of 

)mr*, the awl%) flaid lot; LI t1o4 aL t t rovIty (2..ort,c 

1)6 ,ecutirn Oerthe of 'the Poop.st campies could be 

https://cyline.er
https://5amniii.4g
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mear;aroci tn(*y ‘,:;e4,1';11 !Ai Ilhrw.k.t - v:: 

correctot! e cor..1 sanlp13 006 Nt 

16olt'cia 40u0 corwen:.)0,11d011.00 t:io 

Gn% irk,lifty core 

bant-11:s uLm ofsnr7L1 tholr rlinvA a ovoriapo 

(rlver-ile 354.6), 

t!,f- r',(A; fluic to b. ril:,,talid by 

4 oorr Qr tb.e 1.rton corer. ;4;o.No AO 

qmount41.:),.., tvwvor., in thie part of the, cleofsit 

to a .r.axtir.'. ije7LQ or 9') re.,t 14'ith /ot,t -rst 

bottle. 

1' 39rEt ca71p1sr Yfav Jstid 

!%0449lrt the tO th i . ,terces i)etwoori tha 46t.or 

4;10 sadtit, and IA ryrovlav tW,.'orAatIon 

oa of th'it irxtt;r:,ce. !:!(wpirem.9cts to the loyal 

cf curfue thla .43t1;w: were coeurate to 

w!tlAn a f,l4t t u t etf* 2a for.) L 4smas t`le 1tvit of So., 

cor4cy of ocro...,r-luu.:1:v .-..,as,v_;11,1t)mg.Ater n,:651; 4rtqA3 444 

tibOAt 3 foots lixoor,t for s C.Y3 porloOn wIlua tr tot tan of 

east Rrn ?trt of 1..:46 lakey was 1114.1 'ay L,:rtelity 

our enti), tni l 9 madilta-watr intorrace 

oo illtastrat4id i fle:uro 12. 

Urub 4amlas 

Itia:1113s of tt, sediment svrfsco in V.Iu :Jrvorton 4.rm, 

https://corwen:.)0,11d011.00


FIGURE 12 

11:ODIFIED FOREST SAMPLER CONTAINING SAMPLE FROM THE SEDIMENT 
SURFACE, SHOWING THE SHARPNESS OF THE WATER-SEDIMENT 

INTERFACE AT THE :OOTTOM OF THE LAKE 
Photograph by F. c. Ames 



14.3 

and a few eat.121ss or the eir. 14:!!bal lekv bottom 11 avea$ of 

aon-doryoalt14:41 werFt obtulnnd w titi a saaplor4-ty.i)e botton 

sarn7ler (f1,-). 13) con!eled LaFoud :1;t1 (19'4 ). Ta 

t 1 Jr Gorr. SsurllAs fror: the a,ovA .lbaqamous part 

of no depoptt vre:%4 tIollectod ivith dipoor, and tie enb-

an:ILI 7 01: t4o zep7;.)31.t ru nemplIci wIth a 

4ivcr511ailous Oboorvuttons 

11thout:11 the colleotion of cores and say plkAs frons 

acctImuloted sadinwA received tho ,freatest emnbidsiv, 

a nor or oteir minor studios were undertakorA, Move in-

cluc:ed t):e mdasurft1).eat of vertical tomxtrature 0-mdtents in 

bind otoerraphy or the 1akl bottom I:1 a few 

*rose or crttical interest. t avow,. havi:v only a thin 

1ayf3r t)odiAA:at -,Ionetrobion t1oNsuraltm we:.e o to 

detornino its tic:1!=.tis. Numeroom lector eamnlle colle.ctfid 

fl,cpljuaetion with tt a c'oleir,1,-al wan ohyeic.al 

renttloriai 0!arrtPd out ,;o1nt1y- tho U. 6. Coolelcul 

!;urve:,, nne 3. Av), Lotoratcry, Ttro 

ucialyt9d ves7oded sedine:4t. Those tloature.morts, 

tootiLa- wIth the roeulta of tha livaoloy st.44iles (toward, 

19;?, Aa4erso3 ''ritchard, 7Arovi6ed conoideruble 

Infomutt.n1 c.n tai 4ffectIvelxiss or turbidity currefstm us 

lionts of eedividat treasnortatioa. 

https://Infomutt.n1
https://ohyeic.al
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00:GURE 13 

SNAPPER TYPE BOTTOM SAMPLER 
u. s. Bureau of Reclamation photograph 
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7.,a1-.:ortorx Stasd!.fiz 

IA.11:.ors,itory istusAls smaplos t,'1(: acrig)s 'r,s,i7in in Lian 

621.1, of i94`1, t, enac-o 7.-.roviCo, by the, 7, P. .111.,9ntl of 

1014A:latl,')A il Lie i1,30ver 1.w.1 -nwcrhouce, cottnufvl 

coacitrre..4tly eth ttio I"! until 1 l•A`'). !'outine 

e•1- ..11;erie. c‘ot-os ecwploe tact‘i.u.ticite. raorit tsars 1.4.00 

• !(3r-c a..)71rortra:toly 300 rgs.t. tl.clo-'ztze 

117 Lic-telfic-::.r&v3tdy ant! c.arn-

pt, r1r.ou color of all r.1.).T.-e)Li 8 iv... VSa-:Oms w t!-, the 

Olart. 1 ii t:,:t1t-Lort. the 

v*74.111'10 Nvyl./...,-;tis of rt. c:oro .7,1roldtons ciethr. 

in trio f",.;116, tc:, 'chock ace:Lrobt7 of t -rnputed 

rx:clile—stficl.vt values ot,tcined fro:1 wator-contoilit sad 

• el f ty (rout4virtrrtouto * and also t diroctly 

volt4lso yr ,Jos LI the' consr. 

otbor o. unnlyeir)a re-

arte_ ilavn 

;110.0.e. .\.tnockir ',Atone an) tIte c.etlerse.i.tattol- writer of: hj th 

(.)tgan ce,..-ltmnt alt; sin I wn carbeab...:e cor, - of. ,s,at 

::fr.r9z‘ho. fp,14_1(4.,-

et:;.!Itz.s (1;.:2) u2 LnztiLktion 

a:1i! caulyeos tot . 12`o tit of r,.trttta 

• rt48 ,.1,cc,;.rring In tllo asidlmat. :.;i-treau of 

61 o 1,1v:Intia t f*r tts core lc 

https://rx:clile�stficl.vt
https://pt,r1r.ou
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LI ..ts ac. ot.Ler usys• 

wialy&!;$ or fJ, nuxtsr cf 

oM.cii I 1-0x-wet t;,)ri de a O. !;ff4 

rvoy st • 1 &add:ttlx 

%(:::111,;ar'eLn of tflo -11.1-aralty lf Souther.) Califnrnis h;ia 

1-vAutle.sold t!)e seCI.,iant fo Its usecuLlazs an a drtllina 

:lulu. Tim rosults or t•ipAle. various s7,,e! el wiL11 7543s are 

'Nvt33o:Ateed 1 the ctscon o t churticzer, ntics of the 

accu:nulatoi.. ne(AmtInt IV1 k l&ter nart of thts re7ort. 

:ost. Uori,...t -ay ut.fid iii ;:fteit.. :_1•• 'I.:, the 

1 cal ,n.c.)ert16,9. of tfil LA:ke -r.ed1,1(1:..ts ti:) not 

cjCcer stianLiard -7rcx.ecti.::es otAt1i7--ad in .tot 

r.',Ocad: . 

1.- ocouso o: t'lair critic arU O.i tt7e rot:cults 

f stAlcis nz a whol.75, a ..:Jr1r.,C d,,scssion 

o tt..fir., is 

4atc.a. CcInteat ant hir-jvy .7to1vture Corltet 

The ',..tothed of Ito asarinf, the Arstfir a'Ad air' 

oy :Notottzre oosttolit st.z Li.:" i- htni7: out about 25 g;rotin, 

wtit o.;.<7:..isin, thf3 air f ae-,79rs1 da;-0 

uAtti ry,arLd v r' sni-ole is then allowed 

cr7; LA an ()von zi; a teollnefrate c): 1Q)0 for 2 hol.ire 

ftr valcs it t 41d 4 third tie. Tt4 

?otwerl W4t ittld V10 overl-ry wetnht is a refisure 



 

aro..L.at wtttot.. ta 11'4.6 In t..!Le • sf..4-2et6 of to. 

t;ie ziatrir 1..42 ccfn.:- lutec t!le 

..•7-t; I 

/ "w 
100 

1.. C. 1 9 tne wnti,v -Nitrefaat, f4v, 12 the 

weli,ht of t..%e wet soUtAiont in !rams, and 4d is tN) weight 

morl-dr7 souti..ont in l'ret:-.1e. 

t'ontcv)t i s ,:lbtained from a 

/11, %Ilar f‘mula: 

(Asa 
100 

a • 

.)1.-a 1. th6 alr-c,.';, wolaturo colltoAt tAl 231.corit o 'i'!' ll is 

t;‘) wtAJ:ht or Ull ur-dry atIL',imnt LA praw3, ead i,(5 ic the 

Witr,ht t:10 ovaq-6ry sec:11E1(3ot m i grsms. 

1:1 tqo air-dry ,Aost,..11.4 otnat4ilt have 

.75rovklu 1.;,;1,4 to•ilaott;;,-.1 sumples witti 

alfretrAhlcez It..textAre fur pavtle)e-s1.2.0 ti.aulysos. Tiarzerhi 

, that the ttir-dry 

co.i.t,iot, is throrsely relaktad to t!te satira;7* .1k(rt1e1e st-zo, 

from a fraeti::,:1 or 1 ror ukarld to 6 or 7 

porcerA for clay. Thf3Ys> observattos were verffi4d .17' the 

3c .7`ttekt (1N.'1) have &how.

https://Aost,..11
https://l'ret:-.1e


LaA-! vaolentn I.:;1) whore t,14 al.r—ery 

ccct, !- (1;.1,4 C;.1 :lio.reont s:? .'_d 

to out ?Arccvv, for clay tit ),& N1rt',.clo 

1.:-,44TA 1 ;.!cro.:A. 

r7:zelf'ic 6r4v1ti of 3a::IiiI,oat ')artclos 

1.-6 aptte,flo ,::re.v.tt./ of '1,o aildtklat 7wrtieles fiss 

uk3 t.tb uo:1;ozItin;.caI :.4cliLlnoLor iltnoct de3erlbod 

irumboi all%1 (1)i 1?1.stively 

wt).1.4.111. fro4 J to 6 zr&is, were 4:lod In 

urger to orr:4-4 t,Atruduomo hy working 'filth sfAell 

dlf-Corotices in vq1WItt. :Aire was 7,1147n Lo rwuve All air 

Albb144a frofq th4 ry-claiers suctiori to tiAc,i 

for .spfwoimutely 12 hoaos l'eforp th' fin '404 thtzws wortt 

A total cp.: 117 3,1,ic1 fie r -11vity rvisak:ro-1 Its vsre 

7,7 anm7Alv fro% NvtC,ly poeticalt. 

avAalysr, s;low that the error 

)r ,:144.stAvo) elfltod la :'!GL gro4iter tr:au 0.;,) pL3r 

Th* s;;loi is rrAvitlos of sl1t and cloy sawle: 

raaa rrotn i?.640 to ;:..760, :triLi of s;:rid suipnr fr,." 2.630 

to ;;'.660. Tho ftian tpncifif: %7.rtivit uf Lula 

stolplos iv ;'..70,5 and of sind somplos lo The.se r!laa 

valuas have use(:. tta teat inaroct estormln!Ition of 
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allor nh7,17.1J1 ;)1-71,4:,, :e of- tnm socArnc;It rhicq 

aro ooscrlao::! Tmoe 

! ty 

rye clv,t...1 61 lkhuretory 

,:z td.0 mwebat; y ti 

r• F 1c „ He used 

la t !,s re nc,rt, . 71;t3 ft.:nowt ,:,1-u!i?!a 1 t.c.1.LJe 

Itts, as well:: as tIln :if‘tndo eietemilaatical of 

- of 

eAr..t! its 1,1..2.ur:'.od vi5.1..r• (or tri ahe flute. zPorc:7:1, ., of 

the .4,a 4,;r Ito "..147...t.t.dad sodiwsnt) to r.,‘ti!:-ht of an 

voluna of It In thet• 

t'af: water wittl th.ose 

oria:voa woo crint,o,:,r, for inRtia;i-o, •.•1 tie do 

Q.; m1%1°44;116, liovever, 

L!ctilei.ty ¶ ri-it 17.4 of t11035 9‘1,1ttiont 

Lb :iy "1 

ecri,;7GP!evr1 Out enca-es th'.;;t: ros!At 

of' .'- rtl.eles are sci..?zsi.1 t t:2,t-

..ortninat_o:is of or yildir.:1171%s, 17.#1,73.rnform, it 

tAtit or vie.tnr 

co:tiAsnt. 

In 74 pl..1t.;c;ta-cortlf tho was 

as t114.- wf`oLOt samplo cqvIdoc. by its 

VO1 1)0t a t9SZt)( i t Piostrte Connittes of 

https://L!ctilei.ty
https://1,1..2.ur
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sarrnls rare'4 frr 1.277 to 1.)71. 

In c,the: saios .1'1 71 )45 

detin,36, 'Def:aus of (:, c,c1=1' 

sa-;-IJ1es the delisii;7i was doulned Indfrect1:7 by 

the 

sir 

equals tht w:31 oc J.ct-„ratc,d saITie In 

Vtli le th2 volu:ie in cc of c'.riven zf r! 

dry!mi, v‘d o sami:.1 c an:1 

is the :j)t•. ifl, -ravIt-, of 'rain;. 

2oroElity is t of t-,Te vi1uw3 

:a1;er t t tit.I Sediment 3 a per-

ce,-:ta. In t':e 74 plstn-(o2e sayries t. 'z of water 

was detfirr.i.letft ') • 41-;hin-: t'ao s;1 1.).1 before gild 4ftei 

oven-dryin 105° C, and assrin.- a c7,nstant weir:ht-

volumv rate :or the watcr. 

Ir ot'er sq-pl(is the porosity vvis c.:vute(.3 Iron 

100V 

where Vwa is tn :-irlainAl water volume in oc as dcter2.ined by 

oven-dryina, Wei is tb,? w,31:.,ht of the dr16d sample in vrams, Sj 

https://sami:.1c


j000,qI t 8 .4'. of td•ioral k'r 

vot,.:1t is to rstAo of the we?ht 13f the 

Tairleral Nrtioles to ttla volizno c1 th3 waL- cr-sat/irated 

1:161:11ollt. Thlp rLtio 1.6 clot 1.x-2nisfied f tt retrie kaitts, but 

11, r4)1e foot bo,:alae of unt.:.1:intlr1e atods. All 

forra for its thnrilfovo, Incl%de u (!3n-

versq n.ictor uf ra tr,) 7k., riston-ecre !rtsvIr>6 the 

we. !At wria dtr.mmOnad e!rtly 22 PioiTht 

t!1A ovt;1-e.,rlod amn1,1 tIvided ty volu.oe or the 1,44t,er-

4.". •
spo‘ o •t Lirr: oe ;1.3. 

:1141-1.v t'1,1 wott.-11 

fon,1441u: 

MP 

whero Sw 13 tf:lei a: 160111c wel.!t1t. la poun:::s calla foot 

a u•th,or f;ict3r3 Icloatiftad shove. 

Cortstotirxsi.Li for '41 2,arry..11r3n 

The dtroct ,et!-1,-)0 all:),sie of 7Isto:1-ccro 

uoaaures tho vf!lunA, ()_!' LS .aell 64 I:he volume of 

tKe solid milers' -nwrtiolue and Ini;er7t1t1111 wator. How-

Llivo, the -.ss in t;..f; sampl occi;,M.Qs a much 1.I'L,er 

at tnn surface at its denth ftftu. 

https://occi;,M.Qs
https://Cortstotirxsi.Li


 

sam/1,:t., to the 

• 44:a r) -an!. s nqt.4,1 to 

.L.:4.6 ook3:. 

pr-t)stu.:e at fmre, 1" ! tt 

-t, Lit-) fo9 "lS ty thirplen.Jr0 

but if is :Irenarit, I t t verta Its 

v o 1 e 4 V*., v. • ;c1...-5 t sur-

face. rleic Lot' u of' 1.1. out lorr-int, tut; tr'noo or 

ci.r 1,1 ;.„) r.tutJ.oprAissiLres, tixt vollue, of 

(.L18 ultu oxcoeL1 s.q7(.1.11.;- ilocuus6 of 

t ri _ ."!%;14.0tio ftti...14Ct ,6,1-„ri 01' c 001 ;,Lt, 

, y, 4.21, t •.r t. r.Ir ::›x! triato3y 

istrt.; 1".; ro:! ,cotT.vely. 1."*:v.• 

ef.1t3 7..-m,porttos bc-on evz-eotou for 

( .),As lx-43alva. 

(.;•;i s 01 unto rn 51 t .A 

v .1i ofi,!,441 

flEift 17, tv.J.1 t 1-}; tho c4.311.(rol. ftyriz..“.118: 

100
G u +- ci) 

q • Pw 

V,FPrel C;1 t:io ntle) r11:. volt,m0 1_4.1. el. t; lityf t-s the volume 

c): whteA.-cat. ur•tit s (1 cc ht; pre aux.19 , 

4 t vo1,1110 'zuter a-c, th.. 
wa -

https://s.q7(.1.11
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vo-low of n!AAn:q (oclCvalnt to 

0.' d17 In !7r/Li:1 the enscifle 

tLo tAd Pa it rat;lc, 1.-mtwe):1 

,):'geuro at t:In fro::; WiilC I the sierm1,1 WRS 0', *t&I.:1416 

nrloct trature 

t: a relt. .% ,as volumes is ce,Is'derad 

hrld hum boo .% o.4.1tted fror; 't rormaa. 

Jrala SIze DistrtLutiDu 

00CRUZS of conole,erable amount cif ti rte rogutred 

for niirttclo-stzo ociternitIone fi-o-;.ren*d setuton;12, 

onli .Y;r) vaelplos were e,;(117tod. Hol.e.ver, wort. fs-

loutld wlely Optrthu;.fid noetlun8, ;f4(71-

cally arte 041):+th, And are cri3evriet0, s.;%'o7irnfof>e, to 

x-.4stiret.tvo of thq accumulale a whol.,. 

Apthodp 

!"1::10 anci 1;.1-.2v11 aanA,''s wort'. fiaalyzou feovnc, 

iltroas tho co;v,atnnc slAt a d clziy were wic%lyzed 

by &i emr%ItA4tIOn. oc stovt.1 plpet41.1, nle mstnous of 

• analysis follow closmly cencrol nroodures out-

11:1,m6 .Krumbein tint). Potttjo!Ln (193:). ;Ioever, 

t atmont or silt clay !amp14:‘,s dift'ers in some s14n1.rt-

coat 1,ails from audtlt staa:laDd prc(odures. Sirice tne prew 

t -114ktnlont lass a rv.rtiLulerly crttical 1- ADarin4.; oa the re-

sults or the anolynye", a ('alit*I7 oodl3on descrI-tion of the 

https://s14n1.rt
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net wpild iu ,31*trc,ytlo,a of 

i ;.4 ClUy 1"= 1. r.4 ; V 

Tho c:a61.6tctd tv.,131_ant amount 

o" thfi R,:lsnn1,4 'v.(e 10 

sc..,11;1 .1--t!cl. ,;;;F .1.-111;te 

ct tt‘l • Jr - Nr.t.1!1o5 iz 

L..!1% c:otormil,Itlorlp of tilt, wfitAr 

ocz: follwr,Fw ta orCter t 1t (1 

t.1/1 ew4p1e ttne-C!):IBMI3e, 

o Lici ariP1.) rte Ciattactally it.ftilr it hod 

boos.- L'rloci. ma':.tr)r Int,777iC,:flrim1 Was them 

ro:ata rid by t: t)Lit51-1:: n..i h 100 on poraerit 

c): L;(;t31 ?rid ''.1.14::!111:: '.t. 

1.11t for !,- out 21 cS W3 the7.-

f!,ovi)d fr47, the, cr1 Ly efrinl vtaLin.,s And 

ftiti.attoa wIthz. io7' eiu,t1 fIlLac, i:ftt!r t011.(- thfl stapl.nle 

nst'orr9d to ti3C 1.=.1.:3•01v3!0A A 

7; ov n.1 4,.:1 nolt;:m 

liffored Lo a of j as 3L,--- -o5t4le by 

(1;3:y) 1111t1c! ;'0(3 CC' or: Qlztilk:y 

rAs to t.,7; wue tnou allo*od oclb!t 

Th,b most,c1ritl1 vP;$ then wtxod ta th,t c.13,)ivs!on 

CU) 13 •:.!tilutna, . A.cron irtto1:,pflui,h 

•1 ,,..1.vdua;ia, and bmweht u!,) to a vul.x1N of 1000 oc 



 

bo 

bj t• ho or .Intillod wattir. 

If t,--,e) re.O.nnd on ti. t!~ eto:vo 

alutAnte to ri:ore 2 !fareet,t tAti?! ,.;91ht or tos 

It wskts cry-tvgid r a,ort (:).r Tylqr stan,24zed 

ncronl siwtr,!+r, thol f.cr..1::s of *hleh inc-reettfs 

:Icrls to 4,000 1._crc,):Is acccrdlc. to the 

;.c: T) ';q:Itr,crth 042;) cc,.1,tbtar,d as 

la LeAe T1:*) IAL'avt.11A41 fivetfolls cf oucb o'acte. 

cL;a1A-1 verq Nzici rocoraed, ":111n pert of the 7:ro-

oeclt,I-o :Af.lLted for nur,91! leA na:1 r t,.r-; 

ce7lt tibtq, v14 ta vataUlod on tuo 

t4 .as rocordek. a6 tha wmidit or: tiwi. 

Triutar ti :LA L)d: 

The t.:alr,sed sodIrlPnt t,ivy 3 lit. -raduaLe was 

su.ltateld riir 5 nitxutP1;, itfter ve-71t&'. tho eutracisd 74art1e1ss 

btoro ellcmod to oettlo!. Aocrdiali.:7 to Stoke'$ Lo%, a small 

s-44rical psrtIcl:? t3 liqull nettlf!!n of a nonvtnnt 7e1o(Jty 

tt ti 12act1ori of tttt stzo, nhaos, and r.ilclz.lty ' the 

-.4-,rtleqxivaac! of Cocielty 32at. vir,cnIty Of t,he 

1~'m,r. thin 7.,:..lx:tioaklip the dert:b to . 

stKom will d!.a.4;W, a ONea 

ei • c::) tibC 0 f t hk't 8 :.1.3 Pet 71Lia° be :. :7‘1.1 

4;tdrawa fr:A4 tht,a,) soleoted ele.ltia4 at 

r:.omsurd tlme iaLorvals• The ltrettl.ap: ,,,ism#Aters c,i:)sen for 

https://ltrettl.ap
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mail,:' if 

Uddol itaorth size, cluestfication 

,4ra0o DiZO 
(pia,,,tero rw!t,Irona;-3. 

r.arrer 25b,000 Boulder 

256,000 - (4,000 eobblo 

64,000 - !,,OCO PoLble 

4,z)C0 - 2,000 :;runulo 

2,00%) - 1,t:#0:; Ver;,, c<16iz-se eand 

- 50t; Coarse) BELAI 

50C - 250 !-odiurn 

2:JC 1Z5 csad 

62 Very fine sand 

6 w 31 coaraa silt 

31 - Xediarn oilt 

16 - a YU.. silt 

Very fine silt 

2 Coas.-ao olay 

2 ModnN citty 

0.5 kills (slay 

1 1 gmallor thal 6i microns;;Ils,lee 5..::o 
follow 1)0do:Ilv clikee.ficatIon. 

size ut. visioos Larger thaa 41 aprons 
fo3luw ;vont:rex, thl cls,*n ^shone 

1 ralcront va .401 milliaze tor. 
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the analyses of the IARke, sta.m.:71e corrozpoac', to the 

dianrtors wilellsr than 62 miamAs 6nlval in table r. .:th-

drlawt-.13 at the limitlAis eiliwor of O. micron were made, 

howtiver, o!;Ily for sampltle exeont1 , .7 large 11 -,)usi1. , 

,.)ortion of flo-;,rdir:gxl 

:.fter v)41 &a:4121e, fractioue heti been eiri(3a. the 

vqlvo 1-1 t4ccuriicy c‘f 1 mg, eorrectnd 

for thil weilt, of *g oat, sati c,4nvorted 5zito 

toms of tho ortgied wel-W-It of the toti eimot cxr sue-

re,a4ed Thf) dif!'crnacee 1A0A.pltu coavertecl 

weiks ck; SUU0830V(3 eampLo fz.uctloas Vapresont the zatioasat 

of ►.:titer - 1 e„)talaou ill 3iZe ior 

the (11frozeGee betweJu tho .eowertoL: ipietts 

Vie fipst 4nd ee,c.1 ffitctious roprpuoaLs tho wlount of 

etviimeilt cont&inod tho anerse silt srticlf), microa. 

The truil dlters diffor from 

those shown ill twAA 4 because of smc11 vartm'Aons in the 

desttlas sad eisl:,may of piirtiele$ an 144ioaasci of 

vtirtz;tis 14 tho ,44aetty Fine viscovitg of this settling 

me41-ca. The dp4sIty tlAci ir!acosity of the sett:line. :midi= 

Giro nsainly U functThn of !rs t;:l:Aleoraturc, tIld therefore can 

bo avaluscaed from tomperature moueure!lonts. In 

tho fiaal cm'utatione .ir:1L*41 dlAmei,ers Imue bse 

core-octe6 botn for teraporatro of the tbittli3a moditm *nd 

https://drlawt-.13


 

foe ttv t' bfv9r. 

t:fte v;:irtioc, of ;2-to shrir.o .fm:71 tt of a 

sMAive. 

Ii ix to t‘-:wo 

o:.'17o t1ts..Irsc.:r1yzkiteiplan, eowi c71:31 dorables rang* 

Lt .).N(1Ve lp , -.atrat..eld I w Tbo 

.L.lts of tnOt;ei 14.3fil .f.944.4 54.1-1 I'V't":30.71tild latt.tr 

k-; -1 oni or ps4rt:c1,-1,f;. 

OL 

c.-,Lt0•3d ra4 tho 41ne. 1-..pette 3114117cr's 

wav/i 7.JIAtcAi z:1 -:u.c.-...1,13 or wrilel; is 

.iAlAtz.,71A1 waro to r1Jc,Jro tr,.3 

:1z.:zutortaf t&fLib as ;. 1.stro, but t`le 

riu1 Viert4 ti ui It 

1t3e3tiFil'.olAt 0.4 

Ui (c.:'..wroct4:)d forrs1 6f.ts.tty arts t4,m--

:-.4.zturio of 5v):..31.um) could not Lo mcahurod 

ecc 1 y hj *t pat to th oz..; . ri1ttr ?ot. jotn 

;. 101.) fond (.)1.`tera ?mve a13o thaL nkirtle103 

fiJAtr t, lan alr;rox. 'eor no lolp3r!_at.ly 1.5 rAtirot% i: 

obeI Low,h.t betIlavo rt,y,r.%s t110'.!!lal 

Thls ex71.!',ortJ.,..4ccov.nts for tn1 inczlr.r14', e,'014s 

t.17 tha oqrvA rphow.:kt f147..,uro 14, vihiwAt typtcal of mozit 

t;. sulz!plda 

https://5v):..31
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DIAMET ER IN M I CRO N S 

FIGURE 14 

TYPICAL CUMULATIVE SIZE-FREQUENCY CURVE FOR SILT AND CLAY 
SAMPLES FROM THE SEDIMENT ACCUMULATED IN LAKE MEAD 
The median diameter, first quartile, third quartile, 

sorting coefficient, and skewness coefficient are designated 
by M, Q1, Q3, So, and Sk respectively. (Sample 266 from 
gravity core 16 in Boulder Canyon) 



VI 

“JE4d* 

Pro ti-”A4 cur7em, Ing::4L.dAtitod -”rcoAtaron of the 

rinunt of aadtr;ant in the vakrt0,.;s nt.ze erAdao ;Ifern co-

:4)causto or th5 :t.trigmly flat) texturi3 ..)f :lost 

$e -ylwis set title 11 tn,i protilttotioa of 

ro3.,ii%s no '.1‘ifilp 4:,(1t;tior $9:1$ :::.idea-41;ltwortq 

.,:c.alt=is az alovic-1 .111 

valu..! of tit statisl,tc&I cost.aate 

(1'eL, pf4* 67-76), at.vplly, the zietala dlAiareter 

the poorrict6:.ta o sixwasse aau wore also ae-

r,orala3d. 

Lit4C;ia:i itaLer LivAloatc::e tla4 wcIOA 

of .- ..itian as detornAlLod frurl t:ho cumpla0Are.1113 size distrlb, 

,.16.vvos* Tht, cofsffIclat of sc.rtilg t$ otutlatit!*1 moastme 

of the 1: site of te -yirtielos, sad Is 

OeflAftJ as: 

• 
Icieirt; Zio 1.2 tho coofficieat af sQrt1.1;$ te t114 ulIiNura 

dit„not4ir ir1.47 up legs tna 2; 'tlarcent of t,ii& Romplf*, Ltad 

1,3 iv t)14, ni!almm W.amtter uskt4.,-*, up. 1$11t ttran 72; p.Iresat 

of tho stilia7)14. AL; 0:1 poptricion‘, 01.1 s*' to dipprog4ches 

uiAity tnit to * !risk hits Omsortbed 

asmpli&n havLi ecAl1.'f14;;Isat <ss s.L.10.f4E let4m them kc5 as 

https://poorrict6:.ta


clussific,ItIon os used in Vain report 

Ora6) Liza limits 
t;.lais3;ors tot micro.is) 

Grouter triiin 4,000 (travel 

4,000 - 1,000 ;ury c9arse sand 
s;id -rat:ulos 

1,000 '.ed1=,1.4 ond toars,1C 

sand 

25o - 62 '`t :2e 9a.10 

62 - it w 

.... t4nri coarse 

Less t%art 1 f!pie clay 

https://micro.is
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as beliw ve11-3oit.od sa0 Anirl.)s trcc,nffIclont of 

-ILLetr 0-A.1 us 7-)o!)r17i mortod. 

'A'Lo cilbylr,mtiltry of the Pize c.2stributicrt eLirvel 

minsly tqe! pos!tIo4 or the mo(14, or of tjle distril. uulon 

11;c: lte dlatortce t;i01 %„Niiti, (.)1Aur'd by the co-

^f:r!Qterit c- t5:31knrs, ;_Id 1,(1 cnnuted irom tti3 

forclula: 

X 
•08.10.0•1/14 .00•••••••••00..M. 

ve-tro arc 3kx4= rvlarttl dlu-Itttors uned in Lhe 

3.14t1,::r. for Lilu officient oV is the 

xmcitun dlortnr. If the moual flatilgtor in sAtal,n. thr) 

t!.tor udi,a2 (tItiNfiter, Zic is i7,realAir than 1; ir it lm r,r6t3itors 

17 Is 1,31{.11 tks;1 1. 

Liodtaa (111oter, colf-Clclt Cu't soil n:: cu-

of2toieilt a.fewA03; :'o: "ravIty coro Aa-nle!- 2C t`lf-. 14) 

are falrly otIrtintsrlstIc 3f otr alit tane clay 1:Le2p1-'s 

rrom Lakl (jf satill,In tar, flaor-

rain$1d; so tr. ffiA:!ts t!*.4 as 50 tm.yr;',ent of 

:1w1TAo colv1.9toci of 7,..trtl?.t1Ais x%slimr than O. micrwt. 

xis thwle tump1.3r trzkkin,. 4T, less ttan Z,-Itab-

!t) -,t; or na:t-)1 /k,11.1 _lot be obtatAnd l'rcq: the cu...3u-

latIve et4;vo9, It It. s, IsaooJciLlu to %.,Qr.tmIrie 

https://tump1.3r
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cort!..41;.. sk.ovin,Fiss coilfflei.33t8. 

https://cort!..41


;i.:,114icti - ;;„1,171.,-;4; 4,J1‘ 2) 372. II' C. t:̂1 is 

The sa417,4a4t. uocartulatc: In Alao :14.5 Vord:od two 

onf, of which extetida tray !ridge Can:Jon to Tioover 

elo* trio uut4Aerzz.ed o'vla:1:411 or t',.,)...yee s of tift i.:!olorado 

litver, and anoth-r of much amvllor nizo ttio thunc:ated 

it 1n River chua.A11. The.214, bre roferrod to to thic reT,ort 

z t yre ";::10 ado and the VirL.In ;vita rns7qct.17,11y. 

elowe t;Ilo cir.sal distribution of the enitat end 

tllotr rdlt4tiorlahfn to t-i., serr:se. river ciAnualf,. The 

vortical aad surface fostur aro also denoted 

by II swotiozA toron8 the (.!,11t4st at sol.,ctee, 

tr,roaizhout resarvoir. Fr-ocivaat r/4ference to Lhasa 

cro!s-ftectioas wtl i Y;f1 r1,.00 In thel discueelon of 

thtl ai;c=talkIted rodimoot. 

lAstributioll 

Coloraeo 

Moat or tl'in sodtzent hrought tato Lake F_•, toad hos 1..etsa 

au7111ed by Lhe Coloraido ud has etc=ulated in tqe 

Co14)rudo ()mita. Tho lorser oartIolea are cfropned at or 

i1q,4r the entrance of the river Into the quiet Lmke welter, 

whtarla's the ,Cia(or pigrt!cls aro trerxriortod tnto the 

der parte of to resorver, T,irbidlty c-11:71nts, de-

velotti at ti!o mouth of the Coloratio Flyer, 4:Ivo 

https://uut4Aerzz.ed
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FIGURE 15 

NEAP AND CROSS-SECTIONS SHOWING THE DISTRIBUTION OF 
SEDIMENT ACCUMULATED IN LAKE MEAD 
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t:;ctiv,-4 devolc.nrwint; t 1..LoGry'..;Iwi of fake 

:11Dat szons cr the ydh:r 

travel th el:LtrI.,.M 1 Of 4,;!-- 610;.•,.;d0 , 

alo 'zS 

t1.2rl:,1 0 t ! cur- o e , ihrl",!! ...&:AIT:1r (l1 sodlmv3t, 

4ayet tr4va,..30 roservo'..r, 

ut'!ore have nro .,1: y e !s1,4.;ncos 1 :1c) the 

T!...oc4 cut: tt-e triu:ad*tat3 

tne:, accuJ;:it; fore 

isx;:otto,,a1 iftnEVA n:J(1 axtri%t'a alArrovilJe:4 1;t6 

rude- (;41t. Co1ora..-lo Is 

a1,4ost clttrqti t,t.ts $,.0- 53"jed Colo-

rado ',A.vor chaaael extoadin;7 fron Carr/cm tp 

1)an, ellsitwioe Qr uy.lroxtaGt.elr n:1 1,1r. tiff )1../Jattd-(..q1 

aloal Lrm co,lpe.re 0 167: h 

sA,so e (.'ecul7171(.1.e!w tori, , mllos th6 

Lierz-oirt Losler Grefilte 

eartt,,p1 :art of ;1_„,ce sari :t, ft11- wIt 3oe:llo!It 

4* 1.!',V01 Whit l̀i I* 1110er ';Lai 161:q level (-, 

4111 170 I* eet jA t t ) , 1)-1 socttyt• . 

Y.. ' 

tritt nett S03 1. 211 fror.:i 
• 

../, attal.r1r -Al.,.-. 12:r1o)86 of 27J flot.,itir4 3 t.. 

co'for #i 4 ?art f)f 1:rxe C;olorLdo 

https://co,lpe.re
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Htrftri ;'lo't ovrlr timm Its po:.Iti,)n of dtcharre is 

(11,-. 16). 4,1ts no;'t 1/A!: T3vorted 

to 121uv!attio 1,Ace3t z.,. ii t,)eorlv,r 

sqc,!, triG tnto tN,) Lowr ranita Gorco. 

sone of: 6ups.at .to ti ,n tho Lower 't-611 to 

'.01"TA av,rk,:u Qp.?rttin;., lovel t'slt! resii.vcnr 

,170 foot filtlt o().11(1 

1,,rol of tilo ',xsovaiA-nAt fY,1,11:1; crc,zt 

re.tot altstr.:0), c.11 t4 its nrose:A rittlt :)f develup-

r-elt t;o0t, Aot ,4”otrolivil fro-4 t716 oufAor lac of the 

renvolr at rtven'^t1& ;.35. 

;:ost of rIver-411s 27y61 tho delta lif,s mitirfoly 

6(laut!, th,) avorriFf: 1 k surfuoo (approxlmatttly 1,170 fe6t 

ar.d cwifiitod to Cvii re!iaon of t:',t) subAgr,Ted 

Ciilorudo 14ver c?111/1;,21. Yaroeot boc!s tItV,...el u the eurfwoo 

t!m :t;ust of rIverfrli 27;.j, xt 'ro,, thet 

to hoover fc.c.1, a ("Lstanoe or atot t",", delta 

surfaac t8 .-2,omnosed bottaitt boeo. 

In ti:l!o ettlygn nrImo of VI* LAJ, str,qo bound 

fsf,tdimwit on oltr t I tea, 1:14 In t)i,-.3 `.:aslas 

r1; 6olts fto,-fwp :3 t ovnr ,tao t a thfN 

rnlanthltA6 rolortai YjNie.r In still corirtTi&d, 

to tho urea of the t',al.i!eg.. 

Thr3 vulloyv -;rthtIttrit's to. Colwado Liver 



I 

'. ,"' .,,,. . 
, ·,. l · •. ' . ·.1 , ..~- •• 

,, \ . . ~.' ., 
., 

FIGURE 16 

ENTRANCE OF THE COLORADO RIVER INTO 
PIERCE BASIN IN NOVEMBER 1948 

Note sharp contact between lake and river where the tur­
bid water plunges down along the lake bottom. The 1948 
terrace just below the water surface may be seen to the 
right . u. s. Bureau of Reclamation photograph. 



wont of: roobert: fillod to tIta l'avell of the 

iidi:lent In the thSlwe07, b,t (.a.c.t of that canyan tho 

(11;lanl, from tho Colori;do [Ivar aeculaulatld tu 

trlutary vslleya to po!:,tewh,t.t 7.1;har lovels. The moat 

striktne, ftzam7lo o: trtbutbry oc..cizro t: the" Virgin 

th, bcds or thm Colorkdo delta fill 

tiwo lower rIli-Ja of th.m VIrgia ntvr vally to tilo same 

level ec the r^dfmeat IL t))o vIntral t'zrt of the V1r,An 

'ashi (Pi'. 1;). T.e t,x1-.;:-:si%s of trlt.ut&ry ftillag 

o3:4at of Teenrj, tro af':ordnd !'rtocv12.1e :2,a;1 and 

;Aty. Thl E601:.4aat :a.porina utoJt a 1411e 

eciut'l of the Colorddc LIver charux11 at rIvr-Nlls 

t; us mi.:ait en 2i.;;; fe.)t 14';ova tale love], of sc.-An74t Iz 

the chu;ival. sc4-Ae, of the 6.)dlmoakt tiocuNultted 

In Craad eqtay, about 1i mIlms a.:),rth of L';1(3 thalweir, et rtvor-

vino 2q4.6, tu clmet O+ !rid., :61).›Ife tha 1-:.ve1 of tho codt-. 

elt In tho t'141*eg. 

g' (ft :. 1.;) ".ow the rungs in3"""1/1 F-" N-

soOimeat thteles* from the font of the ,1s1 to :ront to 

C. Th tiLiimerkt ra,otliolutee t4.thlv ragton has s• 

wintmum thlcuoss 'f 1,:j. r4.vs1-71!lo 314.1 (seette71 

J-J!) mt6wuy betvton tiba moLtN Of :f1:,In. 29a5on en4 the 

!satn. thts t'as teltr, thIckelis th both 

cctroct.10:,ti! t. long tno tW:til 51' tto 4,,g)comr::,o4 Colorado Elver 

https://rtocv12.1e
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-t v fy fc.ot o (4oc!;Ipa 

14irt of t;-!,,, t.t.d.0,1ilesL 01' 1j5 

;;Zal.Ay tuectiort tc-

cumlut;at. si141mont ftiot t:t1 „. 

::ho V1.pi:.111 rilvor huig tiu27111c oat 10)out 2,.!4 nercent 

of thi3 tw‘41 ',talents of zigdirsqnt .1ctu•rul:,,d to Luke Ysad, 

o,ad 1,;=e1 711',JA Is, cYf r711I,,r than 

trla o1c11%.do fts she-1r-, iy.;ure Vir.s;in 

()Ali t10 1', T1.113 (s) Lsri. Overton Ari.11, 

a30 th.orn It .! rostr!cttld ch1,3fly to t:),0 !n!):11,,se eaanol 

1%.1 cloo 71eln or tio) .11vor. 

stvactura 

k;loarl::* olef!.1o(! %;le str..iflt:P-Ti or Co1orat: 0A, .'.G, It 

Liip;Iarwitly cogi- 1;1.”.14 tc)l'omot, slid 

botturlst.A h,tidc,. At !ts uortia 036, or upe,w4 et rs!.vf4r-

ml10 );.).83 thc? e) to has a t:Atk11136 or laz,6 than 1 foot; 

lacxtttlr%ts 22 raf)t, at rtvar-
, 

m110 27.4 1,3(Itioil ,(.7 4.;;)otti1 4cletvotisvis 

t111..olmi to foLt ttt lowtiT far% at ever-

3 Llver-meile.P 4tIonf; t:-(1 71r14.1.1 raver 1,1.11 ::NweasJr04 
upctrean fr.!1 Its junction wtth the Co2orfuln Flver rrtor 
to 3,;35. 

https://1;1.�.14
https://olef!.1o
https://o1c11%.do
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f.)f tit4 trm Lot.e9r 

H).,:or'.. Iry vor-; 

t.1 of t. e 

rovc.wr Vire, -.1.vmr 1-lart: 1 • I yew 1. no t.i1 n tt It 

..-1.0t6f.;Ll. by but ..v)rvAretlu.A. 

t01':1 nianinioe C11:fa th::AL 10:er 1r rilt 

with. reot 

t2 Vir,s1Z,1 :111:62 iol tn 

t3cak...et.1 e7,4r.:,(3J6 0: .)Hvn..v ,tla-lt, it 

lot ctinau....is 

0!174: 7zoitit3d noet of thte 

et. 1 . jti r) 401 k'.!1 CLIrrf.1:it thslit N :WO 

acscuittl..):1 ot 3,4.1 4:.;:11.;1 

C)" thtl ,:o1pr.923 e;id Idvoc, 1.n.r. Its 

otarts:r -,;•frt.rz !ei li.n.os of 

qvic:f3:we. trio r-oo!..4:.4.,t 1 cil so....ixitqr .:~4ow•(:r wad nun1,3r.aus 

S 11-. all r,aiLe cf „h. s!,,..0 ol* t!'o$ 

Wit 7ra Q. tho t 

la e, 1.1.icctc 

i.r. ijntG we VariWw1A 13tra.nOnth ti4t 

**Nero I (,wery t t?),t, r;c 4i.,z.4111; st-ir$:):4 fitIf c.)!_ Cf3:119:1t 

t1:4:4 or th' irasi riri tho!i° 

https://t3cak...et


 

LzsocAntad f1o3d plaas tnd tert.sces: In the t2.-z-o areas 

t.tx090 ii-IstrumcaLa uere i:011o4ra11y ccverad with s 

ootitiag of rude but alszJw!ler3 ao suo!1 contlaAwr 01,80rvoe. 

14 ortitormore, andorwator ,:hotoraptis of the botto:1 outside of 

the e.pa,1e1 arias (fi. 17) show that tile vogetatin which. 

i.,rew on tizarosorv6tr noor prior tci inodatton his not been 

burlo6 by sedicktats Tonnorat;ure 2r,an4re-39nts :)rtill.niad by 

Ilatythermoi;raDh sla denote to areal. AstrIbtttion of the 

aoctmnulated sediment alotv th.' theIeg of tta .1oloraeo 

1-Aver. Vle tem7yeraturs of the bottom in areas sadixent 

4nounuiaticn is hi -.h' than thn twipersture Qf the) tott,:im in 

areaet or aon-deposItion. 

be ::'Its at tile gauths of Minor Trtb4taries 

Creek and oth.n, trtl,t4taries to i4ke 

Maa4 hAve undoubtedly su7)2114d codtment, bat the total 

(14mAlty beea too sriall to be ostiectld (xi lako 

bettm. 14uMeroua younias at the mOtAhs of :4v.d4:1' renIts 

Las Vegas 4ash, sae t:ael show ao ovIdo:,le of 

sodtnorlt aoc41.ralattan in 0.104t;e eran* :4t:1211:7 frixo 1PIto 

undAted to.Idy Cre'k (.sx1'!n,.31 *.td nArlotretton mftletiremente at 

the an loputiols, rugrast that /o eedtmont 

:scin.vaulitted at L641) T?'.oilth of K4dd7 

:1>E141 of th* cor,ta oi::tairled Cron the 1:itko bottoo 

coatain nateral that was lrob91)1y troti;;It L by otaor 

https://sx1'!n,.31
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FIGURE 17 
UNDERWATER PHCYfOORAPH OF THE BOTTOM OF LAKE MEAD BEYOND THE 

MARGIN OF THE COLORADO DELTA NORTH OF RIVER-MILE 341 
Note that vegetation on the original reservoir floor has 

not been buried by sediment . Approximate area, 9 square feet; 
water depth, 351 feet . U. S . Navy photograph in March 1949. 
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trIturi,i3, or 'Py 3.1.1'7cttly Into thc, la k. 

f.)f aodinmit tit is ar oriLja are 

coscrlUod nosy. tr,Q '1'61:n11. 3 in & l‘ter 

soctInn or this roport. Tho total quaatity of thean con-

trlutiwas to th._ delta fa naa:1!.0b1,.. tn. oon:lar'son with 

the amouat thA hes eJlrot from tho Colorado and VIrgin 

hivtrs. 

or.Ts-1ily 0: thc 

,.olorae -, Dolts 

. , 4.: 

The 1, ,:t t4et ).:TN sorftc* tho 

doltu la the, Lower artialte r,:c,r;;* tf.we overze 

oluo.,3 of l.2 t,-; 1.3 foot per !)ii olav Wrtic ttio Colorado 

fl.)ws to !tm no;:11,1ori of 4.1tr:0;ti.vge In et,orno .stoIn 

(fl .1CJ;. -!:catIse or extirlao Ilvf.tLaLkons in river dts-

cC,kta,'ea .1% 1;,.k.t.1 -tho tol)sot bot.is aro ro-

:sor;-r.ete exteriR t VC,1y• !..)u.rin!:,. late anrInr, EvA allstrori 

th3 14,k-a i at its M.,%,., 3t kitil o f to conaTdorabla t:iick7less 

of sadtrAymt is Aaided to to-7s4i; t,adn tbo regglon 

c(),forcle baak*Ator. 1:1 fall a..1;3 wirnArs lv:, 37,org when 

tho ltuo 1:4vul t!Iti river r.lutis cOa.annl Int() t!:e 

(ct'Jo!,it as It flows tovnrd L14 Y'elndtri7 ":sko, (Ind tho 

topa4t bedb Locum deoply dIscset9d4 tcla actual 

le', el of tit topset 3octs val-1;.23 C.:.hiatellitrabl as ,4'1:nct'on 

https://val-1;.23
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td r'ver dt7r:o, (. . 

t c4 ftlid 1"19JI tc 

• la*;4:6e 1,3(.4 r.vrat!3:An te!,,:o; by 

o. 

v.•fri ..15- 31' 19L abowtMLt ;18 FAVCrti. 1.25 

!' ,̀ 1.1(3 !t." trt.,ii..113" 

Ti; chire.;'oro, thj4tthe viopet 

•1;13 tce:)..t bnc.3 is ,1::,t;4 ktrre3Ct)d frCh !Inrtod chtt,.0-.es 

it 1,iv(11 clu* to t alterni*te sco;if milt; fin.. 

Ch%aoil haraetoristtes.- .-101Wilby an'r.a1 nroilloa 

• tho Color:.tdo d,111t2 avora,-,e 

of Vie Colorado !Aver rha-171.1 tq the Lowor Orentte 

•'orv.e hy.“ ,-;ec.,revecod fro!- : 7 .:011t: til-

ce),,tton Ld- f* '.;tettl to feet -air rnile! 11 1"-,;;O. Pro-

f11.09frc 1.j3 to 1y.7.1tin6 on beta i!o1.1c,otof..: hy the 

`,Qrott...,. of hoclwaitioa (1./41. 0 194.7), t ho 

-vo;711,t, ecnsteeralil•I Ir uti 

ft 1 

:)oe! of the tlei.t.it surtPir.i) ttt t of 

mcct-J ealondur 

Ili C.) )structill*' t!1,3 lar::1:1 ail t,emg.:t Was Afikee 

t+0 d1.tIrI1sh b*tICIDeti eleolUe.frit t$11 been ciep-opited arid 

whiwi st.48-Ift.laion E:tp:,) tr:ii.? 6/tit& surftico. 

As a tmigeulft. L nrofillit in :11.tfar al..147htly in 

noxo 1- f..T*On thi.1 witetf,31,-ettc3 4 ",..P%t;3.:•terirA bitt 

1**Cte E, tik4c.,:grded. Hr.q1au,le of 1,:iedvcuate orite, tie 

https://tlei.t.it
https://chtt,.0-.es
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PROFILES OF SEDIMENT DISTRIBUTION 
ALONG COLORADO RIVER CHANNEL 

THROUGH LAKE MEAD 
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DASNEO ONES AAAAA OLATION 
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DL1TANCE ALONG COLORADO RIVER CHANNEL ACIA3v0t0 IN MILES fROM U3G3 CONCRETE GAGE WELL ORRODITE MOUTH Of RAMA RIVER, ARIZONA 

FIGURE 18 

ANNUAL PROFILES OF THE COLORADO DELTA ALONG THE THALWEG OF THE COLORADO RIVER 
1937-1947 profiles are based on U. S. Bureau of Reclamation data 
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:)rofiltas x.11 ti1,1 Lewor ,Tiox•ra rog•iirs3Li r:ofr,o!dfareTJle 

e.,-,trl,polatica for yo&J.es- to 1--stzt they ere 

4locurcto t3 SI.f,w Viat t.no .1,ticltvity of V)" top-

zot a..trinL7 th.1.0 rt.wrioci p been ;:•tar.lrecly that% 

tz.ie lop() t - ko 1.11-1 d Eller eia•ux.:161. 

The oe the itints.:°4:Aci c; hot '' OP11 04: the 

L.Utt.41' Grts..:41te) GOr;.:;+3 nrc.duced of r not:able. chnuLas 

elii.vuoteriatice trot, Colorado hive •. Prim:- to the 

oL' the res(arvolr, the Colorado Pivor tbtf? re;:ion 

i' COrirtai,id to N 1.44r0.-W, binaout nsoyon, rarip,171,1 itl wleith 

:ran lost; trlan ltiO rest ills, r orldp;t9 C,'s.nyon naction A -0 , 

1,:)) to ifibot:t 2::;() 1'41E11; ;tour (.;rand tasj. 

(r4stion, • '11). s'•7 , h.ovever„ ti•.4 Colorado Mver had, 

been alevateJ yip) e. curask..drubl:1- 4/.1..6er rortlork of t1).6 canyon.. 

The ef.cith of Lower ,rt.ret.te -",4)1.;:e aho sw-race of tie 

ton; ,5t, bil6s 'ett) feet at L.rld,go Citayou to 2, 000 

ftuet Althu.46n rdlo Colorado 

11.ver c4tiam.cl. 1..1• not rxcupy full •iU.:ith or ttio 

Qxcapt, ext-st-ioz,:t lioodg and at lake 

*to It • Art.,s 4 pr eut kleal wi dor than ' i rozri.or .chanwil 

&t, ttle botto;A of t:gin ck.ajon. showa '..)y sections #s«.40 to 

;-0 (11.72:. • 15), the width 01 tine clia.natA. riartt-,:ed trosi 

200 feet lidi-A6 is a tw(., to throe. fold increase 

over tip w1f3t).1 of tlitt forltor chuilitel 1 tht-1 .,, r,ttcv.•. of the 

https://rozri.or
https://c4tiam.cl
https://rt.ret.te
https://L.Utt.41
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0,'!..th its 1,::_ar,sr cree-t4r .th.3 Colorado 

litv6r the Loser hnz antsted c,th,rert,42--

1.st.f.es or a irititv.,r Rtreari, tr vt2,oro,„Im 

yo tar tY;At; alork;?. aarrow V-s:137)ed 

thA bott,z1:7. of tar) fr,3r70. 1!,';;; roloro:Co 174 vroi 

r:sott of its l'ollt->se a ramincIfirt‘ii.7,-

whIn r.:t",:r7,1ii tG :Ilan c tho 

3.1-19 cc ;tvex stcles 7..v.14w-a:arz 

Pz!.01- 1,2. stivnrcal 1:19_ft 4bove bater wheroas t31.6 

oulloaval r;t.alci r"on.s. c!orki17,1. lowictr 1.qvo1s and la 

sof.14 r,icitt“3 7.:14,1 out hook to tita 'are rckok w4411F.I of f.,,f4 

l'ov4or fira:kits (idet,14, forr.-d whore th.a rarer 

01,..tal.7o$, Uhrti"itly, COMnPnly hAV6 cut der hols 

t,..v.1 c:ia.71el. At ::.1.-znwn tl rtara lds eAlaanc:1 ts 

otaract. Nr:zod by ''ate r•1 ELvi t;.3105.7, to those 

of tint harleid eDloractn. vsr 010(111(11 s T the Larmr Grantto 

torso tlto GolOrtulo hivo:;i t oth•ir monneoreinit. stre,ta,n, 5.8 

et)ntlauow0117 clhfing1o4 ita czAtrao In resp.cnrki to veri?,itlonsi 

n river curreats, Afull , r!rkt rate'. ,I."t):4rk.o. 

tho•yr.el$!., lon$.- In the 

liattar pArt 1946 rtvftr etiAmiel wcs fib.114v:,(1 ulon 

►lorxp;th by rtver ttIrrlico3 and rt&t;.trall. 

ts.o reu.:t4r1) p'er't tho c..or%a• torracon comr.cialy 

https://1.st.f.es
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tri ;!.(11- C.“4- vtot -r).„ hut into itirrow 

u.,iiar-

Catt•!....--, or r..),2ucete, tt.: only tt11. -1 11-ARtt•!red 

is...„5117on • tO :4CPSti 1...1"All to 

YIN:. yr:4 /7.,0')-1 04a t bar tor*e 

have tho 

1;.t sizrf• , cet. :rt,er rzt,i,x:sr of the 

oivt3 ?,nolatoei 

t; r River 1)). 

sorov al.' the 

1:1;:sorto 0i)11, '1.1111'1`..17 bre340.1.110ti 

for:1171, 1.:AkIr (dr 7,) - o 

ria:sto;1 

.:7c4n-j.ri, 8.ad tieforoiace ;L,. TO 

11(1 MO-..4 lArge 

tz.V.)utgry 

trio it ',2rasie ,-7.11nyon, arri Ptill 

ur the' 1.:;,:4 1•,-14,9 torrece -

Yr;As nost axtelgivo, Liost: an:5 raof.A 

nrLsrainr_Nnt .11771cur.417 t'- stirt,o41tho r!ver WC.8 •-

th.At hh.C. 1)«.4e t /'!! 141,,,A) stare 

swist.:or of • . 1-1 v o .r.-0 righ45t.c! s c!tiannol tato 

rt,r.°"ci ;.•-s tt1 1 lovel li(r.,eod-vd from 1,11 feet, 3.1 
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IGURE 19 

~GINAL LA.KE R~SULTING FROM DAMING OF TRIBUTARY BY 
NATURAL LEVEES IN THE SUBA!ffiIAL PART OF THE COLORADO DELTA 

Higher terrace and natural leTee., covered r:,y vegetation., 
wer probably formed du.ring 1941. The 1948 terrace appears 
in the foreground. Photograph taken at river-mile 264 in 
March 1949. 
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c; 1,1e 190, feet 11 r;esesr Af4d 1,10 foot 13 

The rosulttn terrace is co4tInuo Iron! 3ride C;a:Iyon to 

t.A*.; zpath of t0.4 Clorsdo alver In Tierce As elown 

In ft re ;;ie t,errace ranQ,3s Ia taltitA.a frevi 

1,21 fot at rvor-1-111 (sectLAI t* 1,11O 

11.1res btialn (sactl.oa 

tha 6a3.,:ern merit of the Lower GrnAlte Gorge, t!Io 

If, terrace Is composed almost oritroly of cms43-bod,ied 

sa41d. I:ovnvor, Li tbm 10.der wmctern part rr th p!orpe 

in te eastt.,ra end of Plarce bEs!n, i layer of c ley stlt 

about 1. foot thick ovorlims tho oroan-beddat: sand of tllo 

194. tr:rrace. ThIs rtorinl w 8 ete7,DoiLe42 1..1 the f4? c': 

luko watnr thNt floisd ties 4estra pfirt of t f t gorge in 

tho summer of 1)av1.4; a shi;,rt portod oC risorvatIon 

gi:„re,11 th0 140, terra o* Oftiva17,out fset abovn 

level, kiAd was betcx t back at a rate of to 10 

por iv.P,Az' In tie victaity of the r.:lta front (rip. 20). 

:911-devele.)7*d turf crnoka and gas ,711.:m c'rvi:rectf.,rized 

the su;.face uf LJ-to 1)46 tbrra(le n411‘r tho cel to l'rozat. Tne1 

flret ;:escrthd by ':a,con (1440), conial is 

WIL211 with oponInes at the bottom thro401 wIltoh gas 

scanes to the surfaco (fl e. 21 tind 22). The Ite are 

about 2 foot to 10 feet in dianct;or at the surrace and 1 to 

feet doer)• tafamtitor of the F. os vent at the bottoll of 

https://sactl.oa


IUGURE 20 

CLOSE-UP VIEW OF THE 1948 TERRACE BEING CUT BACK BY TH.l!: 
COLORADO HIVER IN PIERCE BASI 

Columns of cross- bedded sand capped by a mud-cracked 
layer of clayey silt are plunging into the turbulent river 
belowo Photograph taken in March 1949 . 
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FIGURE 21 

MS PITS IN THE 1948 TERRACE NEAR THE COLORADO DELTA FRONT 
Large pit in th for ground is about seven feat in dia­

meter . 
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i'IGURE 22 

CWSE-UP VIEW OF ONE OF THE LARGE GAS PITS SHOWING 
THE CIRCULAR ORIFICE AT THE OOTTOM OF THE PIT 

THROUGH WHICH GAS ESCAP~S TO THE SURFACE 
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each 7-1.t ruivAs fro!: inh to i,hoot 2 inches, 

The occ-n.lue of rks 4  on tho oxIclsod torrnem..tp, 

ne)cr tPle fmits unO. t.r1 3Ln:latIon of fl.aT the 

suri]Poe la:,oDit 1.3 1)iar.,;e clrisrly Indicate thf,:t 

k.as boisw aque.bse(', olAt of tho bode b,r. the 

weli::; t of t%e rapicay , 61/:!1Aci; ::er:yuet sad 

topsat m.341b,.1r4. 

Aloa;!; nowt of Its lonvth thf3 trrace s s ox-

tronoly itttla rolinf (f12:4 23). f.a,tnral 10'71.'13 sunor-

impoead ou its avrface pencrally rise only 1 to 2 feat 

shove the; terrace loyal althovh tey 4 to 

foot high. In tha narrow easter;1 :gild of the Lty$mr `/r ntte 

Ooros the loyeos conricxxl: :.strut abruTItly u;,-Adntit tho can on 

walla, but the wostom pert of the Ootw) enel in the 

eaxtrti and of Plnrce Vie lovoHe ari 1),,rallel to the-

chartael /it as ;7!1.30 Vemt Cro:n the carryon walla. 

3t,t,wnen the lov(:n and t,e.) 111D are numeroun a all 

:'47,roseton$ thet rHrk..44 In Inth fron14;. few 1..rWyea to abnut 

7 foci. 

4s th3 lako reeemd, theee do-,rfisEions 'neca4e 

pontts, ooveral ofwt.loh were rubsitt;u4ixtly draied Sh 

Colorg4do iqvar cut wet threuel the 1948 tarrslco to 

t:itt lakf,. This e!ralaart rftrwat01 la the cutting of do:er 

4arrov, nlofte tributary to tha Incisad ataAn.:111 of the 
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UPSTREAM VIEW OF THE 1948 TERRACE IN WHICH THE 
COLORADO HIVER HAS ENTRENCHED ITSELF 

The higher vegetation-covered terrace and natural levees 
in the background wer probably formed during 1941. Photo­
graph taken at river-mile 264 in March 1949. 
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:;olorudf) rtIvor. M,6ne are ptkrtteulLr17 proaiirle4it the 

oastnrn of opar tract froat., where 

ttey pz-ov1:le ,:sx.c,411ont nxposur,An of cre)ra-1:at:,doe 

strocturo of t.%e to7ce,t ba4t. 

:4tit of Colozq.(io RIver-fdlo 267.5 anoth4r torraee 

4bcot 14)14t abov:1 the 19I41- tow! n* can 1:e f!learly Ideati-

fleo. temAte 13 lis(l.ttnvoto, 1%e rfinos In 

ultIttacle frc, 1,226 fo:Qt ri*Jer ri 1s 231..5 to 1,1? Net 

at r!vo2r- •ele 2:467.. It :mug ford durtn the) 

oc 190 tOon i 14ko nJrr6o.a rv4,ohed en altit44e of 

ffnst, the wat.)r 1.1rol In the reservoir's 

citz;tory. ,hor toreces tLay.clrmAnasat of tills htl-

szon kt te r!.:7,ttt of soctioa D-0$ ‘1:14?. fr(m 

river-mile the 11,10.r torPoes but heal rewovld la 

most pluoea durtne st4bsequailt orto6s of flood. 

$uporimponed oa the hi kIlr torruoo s.14xig ita out*r 

marflab well-dovoloped naturta lovoos 010 rtgo 2 to 

Colt abov tho terrace. These aro host TIrswrved wtorP 

they eroas the xoutfln uf triteAtar-y ca:)yoms as &howl; in 

eltioos / D' 4' (0.i,, 15). 1,11,7e CAti t., ”.FiNak :.ran 

wnloh they vent, tai4 loveor .prz4b11 forr,-od &mtag 

tl“A hirh lake stae of 1-)4T. 

Annual prqriltale ocata suprace wir-ort the 

or thono ;;orritille rommiutm wad 1e)v033. An showu 



in f.14N.341, Ii, tt) tonset hods in 1)L.1 fAtonc;ad only us for 

wet as ViLlON aorr30.7,, ai.a cic3ely witll the 

411;:terl 1.-*r:Anuti t'Ati terraoo itu LUnorl:;;posed 

I,)veett. Since the topult bcdz in t'14) wostora Hurt of ttie 

!,clwf5r f:rtlritte 103ria aot for.4e.2 uatil utter 11',1, the 

.:er torra4,41 unit levls are iaquInt in tails re;:;ion* 

i'At6nd1a4i dovinstrvam from Via) vositbr tor!fttnus O 

the 1)i4.1 terrace to riv;r-mile 270•.5 are 

13oluted remusnts of unothtr tormee thtAt is latornedtcto 

is altituoe betwse“ t:Ie 1941 Lorraca unc, thN 1Y0 terrace, 

Z- potty remnant* of tits and ›os:-;t.')1y Wier terrooss *re 

also Oeihla upstrc,wa from rvey—tati9 are 

not nontlauous enouji to fellow *efinite corronittot: with 

7aLk, stAriff. (t rmerna nrob411.1c,, .:AItr, that tr;oy rare 

roronots or :ornt)rly caatLnuoua terrucoes rAveluped 

lairkt sti,r,eat of 1942, 1A3, (;r1::, 1)44. Th(Jobsenc, 

or torraotim curridupoiltn6 to tho U10 110cm stwts or ott,or 

yemrs Is reAdily 4h 71 Vy the eluettAltfuns 13 luke 

21:.0 2). All torrcaep dovti/op5d pry or to 1)41 luote 

ey101%tly bean by the 19!4,1 t,errate which f(Yemed 

'whet, tho Wte resched its' htel (1,220 feat al-

titude). .mil„,r1y, the torracioe develowd durintT 1,145, 

1)1,6, wici ri;./ beets t6irled tkzts 1143 terrace. 

Tho proF,..esiblvf, u*-111/3111; of tielt, dolts% in the 

https://nrob411.1c
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ceste.rn part of verse. Insapft? t'ist terra:.,ea w 11 0;,(1 

tlAuft t;) be onl txporer.:- reatArma of tt-,A ;7.41yptorTcy. 

(oa,..!rsily the 7r:)milant tet7rcc.6 r.•! 1.I. t- F comed bytho 

(elt,e rs^velc:,4C at t4-to time of tho latNet 41::1 lake 

t3tan, An:: 8,71,-)sowo,nntly r.ntrec. 

ye6:'21 01' 4xecr:'0.041,111: hi:jh )4k.3 to,.!,;c1, ouch s 1%1, 

t • trrtcf“3 fur Boverbl ,‘Rcirc tIley too 011 

flve,ittu,11 oriwl'. 

T3,ftds 

Tno beis tn. t etWit op thc: trz,nt, tri 

?'fierce sllarply ).P,t1.?/at,1 the luk a urfiaea or a 

dIrt(nas of about froT tithe rlvtr mouth (river 

tier i7,► ,3 to 27.,;.;) w:11-tro tnovy k.rocto int,:t the rently 

loll L7 'oottomset t, cis 01 ).k4), it1 soutorn mouyin 

the e;elta front ruwer in slope fr,-)m air it 300 foist Txtr 

tho trmn > feet Inior %Ole neeir 4: et 

colt, and t:vorctl.t: ehout 1.)f) 

iv tv-, atl-?st, c:),r tho deltc front In ita 

coArvil unr'' nry:'!"Arn portion hen tti(in 

by ttotldit:; flt-Ilr.nv6r tm etlrfccoA ft sh*wit 

la figure 44 this part or WA.Yidelt-b. :root Is treviareod by 

8 arrCW vullety, 0)05 otiet4 ert4L103 ir)to tie motW7t 

oC W16 Colorpo !;i*,4r. At roo'c; or the OtIta front the 

volJoy bro6flonf; oot olato ttopinc 5urfmao of the 

https://ceste.rn


 

 

 

 

••• 

95 

,,,s`bo" 11.3.59' .3'58' ,,3'7' 
3609 36.00 

--.' : .- • , ( '• 
„ , . : ..... 

-

0 
?.7,. 

; , 

— 
-;..Nr, • 

li" '..- t. oLoKAoo A, .. A ...•... 
. • .. . NC,I.A.E• liA 6 

. .... 0 
' ' it'' 

, . 
s •' ie HO:l ; N. -51.; ' \` ..•••` 

N •no, 

3612.8% • . •••••:Ve ,6.06V 
.....), 400 V O 6-4..c.:::.;

:‘*## '4: 71111/4 \ ' ,0 A iIllrril .0 
" • '.. i!..*. • 4 

. , i ro, // ./.... ' \ :,-------
' 

.. .74,..,_ 
i 

. 

• ' ( 

...'. 
.,.._ 

4 . ..** 

, 

''...• . 

. • 

.38',1, -,' 

. 
. 

N 

,SCALE .....• ...,.......• 
• 

'',' 

CONTOUR INTERVAL - 10 AND 50 ;CET 
LAKE SHORE AT 1200 FOOT AL T1TuDE ,,,,,,,.• 

g7e, -: RIVER MILES - i co... 
••...., 

• . ; 

r 
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FIGURE 24 

TOPOGRAPHIC MAP OF PIERCE BASIN 
Pre-Lake Mead topography is shown by light 50-foot con-

tours, and the topography of the accumulated sediment 
(shaded area) is shown by heavy 10-foot contours. Pre-Lake 
Mead topography in unshaded area has not changed. The chan-
nel of the Colorado River prior to inundation is denoted by the 
light dotted lines, and the axis of the valley traversing 
tiv foreset beds is shown by a dashed line. 
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lot;to;,;sot to.rorse slontl of t!1.,'" frolt 

tho vallRy exIs lm'etloqt feot 711, 

ft It.4 not va:)wa vinetni3r this vallv 

(A.--r)ston 1)j t;IrM(Itt- currents or ouvcoly 6 lowr,f- , rate of 

osItIoza t tits z;e:ItP/rof th curantti 1,741opttiO$ 

arm hi- $,k:vrvor, In m1t4ey. case, It to ;Ialy a to.mp-..71ur. 

Jr:,r1 rftett,,Cre5, fon t.,.!;,) sqdl-lentury nroc!ss In de-

Itlor,„ de o;lotfIci the J;3-milo arlvence of delta 

r; t r 0 rt 195 ttj 11ç. 

f Ct of thr1.ta r) "It t • (',3C-4, ;1);vli, tna 

dool'ArIt,y of tIle bottivet hodg in !out 21 feot- por 

nolo r .:1$ "ran n eipl of 9 lc; at pe sale bet 111'30 n 

.453.ta fr;Alt tail the mouth rir To9betm CRa7ou to lo!.:3 tt,An 

1 foot 7,,,r fAlls 1:1 to sot !1r pixt 3f 1-01110or :t1:11.1. As 

ab'....ict In r1;.xe l, therelB c nav:tea red%.ict!_on in slo.Do 

of tne b-ot“):uat bets 11,9rInn1lz in the vtlty of V1r„7,in 

ayon. sad ftxtfiadIrw w,p1stwtre to te data. r-Ite r3duced 

siopoi adj4mte4 lu pkrt to tho size of the 

ruirtiolt, the voloclt!ots of tarbidtty curr ,:ltn currying 

ViAse 7Dort1c1Ac, .11.v:,; to comni.ictlz141, 1..,ut the chlof control-

11:1 ffiletor appars to rite t3 batten:r. effect of 'too-srer 

tet. Xe IlotnJ prAvtousty, the hotret t)o.let 1948 In 

crt-saslri fr-7>m mInimum thIckarz of 45 fe.“4t (it rIvor-n110 
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311, t;) 196 1‘,:t..0.; t t h.os 5.rizl. if ...“.):1101` no3-

st..n.to to r.s,..-rv4r1.1.1. Id 3 (.3‘telle, tre“1, t td:-Ite.:,.:t:13:3 of 

',1st of To. var--11.i116 31k, 

rf-3!.,.uItf).:1 in a vo:lewhat 

ts):. rn: 6.-3 bed.S. r , 

11,5 nor. tulat t'rn,t, dot,' Iv ty. t built 

1.nto 4$ 3.44s i.-)f "1141.1...aite t)actwittl• !i-4113.0' 7-u1s5. ti the 

t ;Ael.:21asts. t'") e'(.1 tvro resti I tnn 

t-40 J'actc : (1) t;lo f)rogrocPl.voly tiao iiJ of 

thA c.4.rz %Tort u.)t th14 .&! c: d ;*' c ulAu 

3. a *A on or aed tr,arlz trionic,d t y t!.±.t Thfi 'in- cot no -,97')1.Ft 

sfl`ect 4 :2 g of 

V/44) tiya rtvert.rft, 1.2 

orr) LSO t 
1
IS ;.,or.!1 /4 t4 ::.r. of .4.11111.A1,~c; 

40'V...rate:At w:rd. r.ho, tiagt rr Its i of 

eA, of!: o h -1%.i :or1 /4...re9 ; vri)ly a • 

in 1937, ti.1;) pont t 1 on of mir417:41xt thiole.re..ill was at rt Ve?r— 

fTi 10 Ui,c) o Caayo:1, a:1A Ia ';? i t 

-9 : * T1 . t•LAYOrl •. .. - .ji;d t r its 3L) C: '410 ;42.' t 'YU h of V I 

r: ncl 1,,)ii t-21$3 7.)oettir.w. Ohl. el:110as bit' rev :led 

as- At: t ,.:117 L;:,. r.),At4. ry n the wg nwrt of Vat.) 1em71e 

aron t!r_o vretit arm part o'f Wiry .! rt C wit:Ton (river -.....1110E 

30Q-314 ). 

https://thiole.re
https://97')1.Ft
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Tn 1:1-c;14-4vev:3(3 station tro soment 

no kit of tt3 7,f4:1't epirantJally lmvel, c'enOrlt at 

t:71s SiAS c.:ly tl fray Vozit e*'0%!* conte 110-

17at! (f1:-• V)si '%)vover, S :1116s tr.o 

frolt, t:-Jt ra;ArcIA:e of tto xf,tmont e.rt as nii;h 25 

o'pc.vn 40dNvni, rorfw7.0 t;k4"? tt'1%;:ic t Se lluv-

tctica (21• . 15). 

,-)f the rAr).F.L. stri fetltur thtz rogioa is 

thfs or tn.* thRt truvtrsoc the delta 

froAt 21i). Tho cnannoti t s borOerod o: both sida$3 by 

undnrwetlr 1.1 t es soAch isoittun rise 

alrout 5 c!it 6110)/0 t."10 canter of the cnoanol. Th.f ridwec 

sub*" in tarn, 1,clieerPd bt de7-Teixfficz In the; POCtia' 

mi)cit 1:09 flysturr. ht,Aft a mero,,ec' r,i!,s10-1,ance to 

t) Ivitq-al 3ovrIon kind deltt-r.sak /N tht Lower 

:est o2 tte betweoa ci.Je 

ane atrItor to f;eoctrally lelt;a t2r6n 2 firit, 1,!It 

Ilvon In t5 t4 r5gIon mzirfatal rldget rAw:T 1,:!erltiftiv; 

ocrops the outt.s or cono of the liner' tril-utaries 

oTALrir; t1).11 CcilorGdo 10..ver eNinn,ii. A Tr!.dre 

abol4t 2 fmet above tte avompo sf3dLtiont lcvol 

Dr-xd aeroos tn(i ,tatA;A of i.rea4d A-41;7 Iltnrlecttoll 

wit J! `+ h, E,Amormtd Co7::)rodo ► VIold!itver 
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t • 1 i., •t, ;:s lure 

o.t.:z4 f:., 

Ir61.4, 13,701:3. 

f. ta,+.; or t 1 32•14 river 

c t 12,.1 1.s.; 

.13-.11.) or 

:tat 4. 
tAry r Iv 1'0-3 t 

IL p ,,t '4;,1.31 i; rii)' Se.Stit c4 .,4 31. Jo of' 

L t 

14C it 

1:.1.V .;,* t. s 7.krt. or 

1, :I r. till 1 ..;;•hai ...Lk.) itt r 

• *L.. t.:t3r:. 

.),7 1..nout th se o.:: the. 

tt 1:1 ar gut:4. t'ots 

ts, t 1) t. c t J. • :Al :le 1 

rip a:A 

;At., :i.2 

1. ) 

in V. v ' t f o r... 4. # kt 

rvi • ..fj t) t.•".. i;tt id t he) 

CI')' riyLit 1y 2.11.1.:.4, 

of.1 # ;, a.; 
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;%!-,;.1 -,(Y,fever, :1 for la 

t w3tftr-61:-Jtut 

intace fa thti tN,Krt of t 1u1:a twe(aa'e( ; 

t.;.1.1,tILL! ci.,;r1Ats rlow!-Ls In atiii lap)r ulort tic, lake 

1-,o,osa. 1 :- 1OI Q tt.i.;.-1.4(.: veal, or (-)411: to 

• A-16i;ern of Iceborg Ca..a; but la Jovom:lor 

es•ler.c!ec.i zndlInt over tIse botLo:I 

4N:ico:terad aa far woe, us rivo-mile 3 or !I.,.2-17 to 

t ,ostiFtr% end of Vtrviti 

Leltt 

..7.(cent tht,Ar iowa:' rt111'.!:, 4,3?-4 surface clatres 

oc tho r:rm to to of t',10 

olorn41r) hod -rface of !.121 

(71r1!: :f1,7 35. to ;.-7.'4.) of t'ria 

VtrIA alt, ovr Vir65,n Eivor flona to fts 

Luko May 1-4uvo en aver 5107)0 Of 

10.7 cwit ,eich is a rf,,6utlot; of 2.6 ft er 

r tbo uvere,e iradint; of fl1ver cooanel 

(13.3 flt e13) 1 thts ret71oe1 1.11fo.re ;.J7w)ttoa 

of Ltkc rtvmllit tz-10 4,.Arfiaca of ti,le 

tho ittial of arox!-AAtely 

ftlat, betwoe-1 rIver-1.11-)L1 30.;' tAlIC (77.L t!-,3 

;()sod mly tt low 1,;rfc, ,7stacns. i enu.;( 

root 

https://1.11fo.re
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wnere, the topset hose l'orqFsot bees. 

Lid cmitrusi; to ti-v) 7-q1r.led whl.ch 

‘:,11 wl..6t,11 of ubou'e.: 9 .:.; foot, th...) tricerers 

1 t 4.)-reA %`0c.8 in r)i, o•voragcict only 0-.0....tt 3::;0 f6.),)t 

w . he of ?Hi try, 11k.6 of 

CcAoke,(7o rusork.,,d c.atinuovkily Li 

r".4 S :1:49* t C‘:11.4.7fir tri lake sitstis au rivor 

of its lvAgt'i tfle iire0.11 1- tvor coan:“11 

y owt tOrrec:-a As 3 to 7 feet 

above t' ye rtver -e'Laariel (aoc-VoAe P-Pt, 

1:4:40 et,lat-t - -tel and 3i.).4--ritztzieki 01A t!yo torrfine ure 

brood natt:Aral lmion that, tad only 1 to 2 f -Jet 0...ove the 

torl-,:iet, Iowa. Li lovoes, Ir. treyA, II flnatt.-ed 

canrtes5c33 t; -19 001tri liurft:ico whIch renerttlly &vo lmas 

fast deep. 

The sAlrft:Icf, °I'. thl,s rnirt Of t.:e IS 

aixt7,ce,,ec: cross,-bttr:.e..!ect atitncl, hetranz; 

greei frorit at river-mil., th5 

sa7.1d ov,.4x.1A13 by E.' lo.y.,-.)r of goft, 601t (211:7 a few 

zn:..Itetzeale wh.n lreltpaoly (epflri.ted IA the 

riaek water t'lleit to roe lower -}art of thki 

duri the 111.,:libat 1 A:0 gttwos of 1'14,8. 

)..)roset bede ,) sitIrriice bet,- ween 

mil'%'s 27.4 aati Thent) n& tvoruglio dowastrean 

https://iire0.11
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s1ope of 2v ffilitt pftr mile. :lout;:,-1 o: rivel 26.7 the 

skxf,,ee le ra'Ap,..)bed ).)otl.wlaot bodu Mott GO-

0011.,0• 7 t14 fest ;.or miloi i t t:414,3 LQ'S of tho 

(river-4111J:: 21.4) th(1 :)otLoaet t.J01 yr.0.1.-Mo 

of the, forne.r Vtri.T12) Fiver -.!huna31. AS n. ate 

!lover, e r of zla, r # frcm a few 

tesnths cr a ftot to L1)041; 2 feot, in „s 

cunuleteci, :t icolstod :)t,Achus, "c le toe ot 

tho Virgin thatc c'd t!itr3 .r.u.o.Ave (rIvor-IA.1) ).3.) of 

JwIrton Mit: Dyer, like t.; 1-,eds of 

te Colocao 'An% 10 d ,) tie-10;3 1st, t b 

cureaiAe, aac lo r'4:ur6.ed it th6144fora, AS UN. ox 

telision or thi b,Dtto.I.Jot 11?.10 dolte Intt, the 

doarnr tno (ivorton .4.1"m# 

hs shovu tioictions art R-?' (ft, 1„)), 

bottowiet boUs Lre aw3ezttts.111y crfin-2c.tion, the 

eedlment isL t'la shins e.allw, :oily e. few faot 4.bovo tele 

cet;;Ler oltwatie. Submerreed trit,utsrios to tht, Inunktf,c1 

'irija Myer huvo boon alled to 14-;vs.) of 

seGimAnt ta th+) c:lonnole ihe moat 7-JromtatNrit oxt,-Ioln of 

trtutury occurs at river-mill 25.9, the 

ottomrset letia ofthe VIrcth deltu oxtortO &Vont on-hAf 

lat, the lowev poet of tAI5 .t.;:74(1;i 17elln- 4 (1'1 

15), t,Lt10sa,,,,re:od au01 4:!-Io.,e Qzervf,c1 4,t Ole 
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rnarif.;t!,:-.1 tl.e P).1 , 

..):',/r.v.f.:,t; or t-, :Aetf.le 

tz:LijorvitAter 

61'0,41-Ji o: oltag 

..;o,,kr1 or ))4ud:,.te of 

sLi.l..i water* 11:e co-• 

voatiritly *IL!: rufercnee florlag 

inaets t.:.t111 vitte.p. It; tIrr-oc,e. 

wit II. f L ts :-.`1 orlourh 1 i 1:ef ectlf v (kr c 

red.1.13:1t; IV CZ.'r.t- 00;(115 

ar34 irt!,o the at111-;,-etttr t;...;e:y t') 

ft,roset boca; ,414,itortta it ..;,:arriecl out 

wt, 1.1 wa1;tr for.%r ; the bet; 7..ti.1e9t 1-;ees; 

8t113 biq c-4;'>Q2211:41,0. t?-to 413 

tor:s,t; -nrc'em; thi7 

r.;:e>1!...f1.1:., aocileft,:mt. psy. 

fro:', Lae cvl.v I ittl. 

1 the ctill-tyk...tor L;ocly1. cto -)o4+ 4..41..:./.1 of l'Qrortlt 

evad 1GS of t‘c-.:a 

and 7,r(),Ifstoa t:,o , 1;4E:1 r..̀ 77.•::.:n:IMi 

t Stitf.)V1 .41134 

rho g'.-owtr.4 of . 11,r.34,4;:tAti,r 4.17/-

norse cor;401,w1.: th:1 t c,. r.trF.,a'.71.9 t. e, t;.0 ..1Cft !!Alc. iAto cari ocean 

https://cto-)o4+4..41
https://4ud:,.te
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6 Lai': , v. it.'!?v&L(1,..,..ttis•rt.. 

the rf.lt 

to :::un:):):1 9 

IC. aC : '11 '1 11 ) ;.1 ; • 

‘7. 

T . 10'.!Ar, ft'Pat,./ SA.: i),1 1:17•431 

:1L1- X43 1 I. L 1t, t 

fr7•:. 1, follt • 'AcoLc!.1! ••• oil 7"..1 of 

0 1:j:A. 1 3. )1..y. 

1! 1 t.;•1,-.ir 'L.', :1. 01`Ce . 

r ri1ti •fo.r.Ge• 

Icon F.rQ.,v., 46): of te f;lor. sc?r: 

1,.' 7 t, rat y 11e 

3. C. t,:1 es I Es. 7 ,f() ibtrz6t, .wer!-,', rig 

(,vti tne o (t t)14: a I7, rl8Ct 

Qr t;:rirn -e!-. 

vont c..EJ t';:c •6 t:/ -17 

C0].,,tiCtctti tr,c‘otcucrce doL- th 1). • 

;:.1--/4 tr. o: Lit 

tit p h. ti_oy t 11:: t of 

tt t; 4.)! th,5 (‘: a e...t! 

,..t CL,U;'41 kt.." t :40 o." t,' 4f. la . 

https://t.;�1,-.ir
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t;r41,.):rticio :449:17,1A 

T*7)e stc..):;+.1.ti .',(3velrr.*.iInt 

deitr, mast scrIbed lorpaly on tom- o 1.-4;11 z.eet 

nvtdence fltal_crld by *Iitly0tV cf *00'!-!is of 1-*() 1 e} q0 

of the Aedim9z1t P'.2.4101iii tiles rtvol. as V. f)!tfld-

the - rmad Cnyc:!-1 So.ra or cors 

t,aintiO durinc the, 19,L A it'..trvoy: 

th.11-ropu tnei 7ietat,,a th=, 

th9rretorl*tics VY th, Qapo.slts; tie 

ocrillat sevl!nAits .1447 he In:!st!.- fr(Nr. 

river opeltts tept1.--4t50. 17,1'r t)19.3;. 

Thd, Tmitio;) tq't slgo'rif th4 bo 

t;lt:wer3d by yftfarec!fi to th 1935. t;1511 (s)Lo3orv:A':1.):: .-)rvloo 

tosxliKratAn mbne .401tch “.21.ct :os(Ariv,I n 3oor 

eedtri-::nt:Ation. A di.;:i.e.s.Alty here Is 

arid dolt" eor)osit.tor,.. bogetri ‹41!;-• to t-')i3 

surveys for 1:,!-16'ofi rnanti. 

and 3ollider :k.aalno az portrf!..hted.by :cline of' 1.93:;, r.-es 

•tskan 4.41,012,. the %,011;!i0;Iti 17 or' 

1):44.1 * 7.)• .3271 1 9rril exct:,),,yt-, 1' s'.-.-ntostb.1,5, the t o'r*-

3rephy of the Colorado v,,Jr,Y.-4.11 letireiel 1910 &71e. 

ofpn giv0 piccrIztico 147-nsn ltv on of thct 7re 

!tt,tA to7o7rtohy IA Ws a-oott. '-19,troa;; rrov 

1)3") MORTIS .Torg, P.risd phot7rwrils4 

https://v,,Jr,Y.-4.11
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sup.-JeftntW. 7L.; 1:1 th8 ;1,7nr 

tiont!!.!: ;1 acros2 

s:1!cttl s 13.2-1 r n-

s rrwi ore.° 1. n . ni:lt 011.. or 

to 1%-uadutloa. 

(trt-,as to J7o1orat:o 1.-7vor .'utwoerl 

6ou1Coor 1)aa9! un( oi.tren (!1 wor 74.4t1.4 !..r,t. IA it 

held belo. co../er.)(Li by t:10 poittir, i*747-YA tou:h 

t!-.toso E.(s.tiOAS worti modr, u -.1 -rIoe of ft:( .;i4rs to 

thrfloi A4-.)os lifter taundutioa. c,f s 4!.1;I:It is 

I; (le no ,7=t0.1-1 n twon tye 

of lauiv?AtIc.,14 Yte!a r r' ::.n t,•.) 

cwino •annr,v!tabi t.v;,1 

gill? rr(iflis-s.,ctIcn T Cr:')11.11;* 1;;) 

Irel-o (1 ,,11,4d tl 

() 1.;;7,0 23.1 Jr 1:0(1 

3.0 uMti, i ),3,nr wo 

e.!VIT.. ,20'.1t.lY too thth ti:) te 

7,,robabll tzinit.o..-ed us :wrt or 

. 

obrukAry u:.1(.1 '16 rc h 1.);3;:). 

ti:, %,40 (,erunvy 

afttI, Ite% (.:10ms 

olt1tue .!:atnr currlq41 (Aont 1 

https://20'.1t.lY
https://Cr:')11.11
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t is c' t...,ns;;;,...,i1‘.:41.d. • I tr S ‘.) ' , ronl 

k.:(; ).1.L1 ly tv.411r1,..1 -red 

inoliti:! li..1.171a tie it 

tt1t r!.!: !..3:." 1 el :f.je 1 .'7 4:11 . r. :', 4 e 17;.:; 131 •. it 0 it • i ;!'i, :.)q:•`.:-.!1.:,- , /41 ti.:0 

0.7 i! - . or nscri ,:', E.,.1-...•,.. - t,:- .,!...i - ., .̀.,...,1 of.:,: ti..^ .'.,),'..);.s,eit ',-..."t. -

.::.11:.. .... s 4 4 ,r.L.-.o.... 1 1)6 41.Vie.t 3 .... .7. In V' ,. 1' ''k.....1z. •'''-'1 4','.: S., kt ;', :::-(." `,.% 4.3 1 1-.1 

a 17,!).a. .::::!.;).: ..,;(:, t.n .-,....a.i.)t0 rlo,.N.d.! -... ()..' •:,.......‘" s area, 

tzle a a f1C: 1 4: ..*%,r 1. :.4 1.: :. ' 4t .., .,,,- 3 'i il! 1 : ..... 7:4) 1"; ,Tt V'".'..7 1. cc t Ce. • 

Li ic. ) 1 l'r:; 1. ritalai filtr.1 4 ts ab:).,.:',"; 704_, fPlk,t; aitit,-Lde 

rc..741 1,; t, 

3 Y. 1.1L1 t .Acsar tht ',raid ct1.),.1. 

C'etrlye)1, fruir. !.:.!;€111. A 

11 

of t.;ht 'AO r 

Vi,in o!' 

f.inortz2 f14.‘nyc,;) . t • .; ;A 1 . Tho 0.r(i 171.17..10 S 1, 

the fir: eltci 

wok2.1(.-i etttø ti •!•eV<I1 ryr,‘; f 

.el•ca. 

+,—.).1e, t 1.11 t? 

4,- 1 ' ; .: 0 t to1 l, ,1,0, .1,v no; 1. .11:;., SI it 3,.. , C. lt:),...3* put,1.14,; 1 C.! L: :.*;. 

Z".:* 4.:.".1 0 1a '....it .:1 1.., IC - )i'at, 11.:-.i.;. :,....-?. 

4,-- ',,:,..-)v-. aig'.1 (1).38), tart5.,1 ...i.li'.•.t., :' .::',:f..;„) - .tr "rlowara 

f r,.:11. ttA.L, eil.70..art:LLY.4 .t•...42r.tel A4 jtir L7.i8 1;6 ottc•:.; o.1" the 

https://put,1.14
https://k.....1z
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tu th,-) 3at ,..(r 7srt. of 1,"(NI-rutAry 1.‘ 

nr:1 !T1II 13. 11' r".er 041 1:"! '710 

vrns frcn th'i r131.1Vxt i",lorLdo 

but , r:o'dwir 2;tixtIr 

notArE t$'48 (Je:lo31.tc JvboqVii,fal 

:101.1•A c tile, but L e:)rk•ts J'rori 

:.cour- -).Asrl cv.Irt:lot ‘ from411112:41.1 '14)(11v:tilt td -ig) 

b)tt.-xinelt 113ein 1tit7tr rmars. 

the 10 r:orn3 11,1rom tIv't el',Truil tarot 

hoover r..12-tt b:Id the hf.qui.nt-5oul'?nx• 3 

7, 17, aid tic:. 9) futtis:Idsci thtei 

aecl::1111;itAlzi f.triet-rrst.ted 1-!m!:11.; itO la 

).r 0rof vuro!. r.,111,-(1 lovtito8 n.oao-

tratcl ra.v: to 147.', crqtt ,anly t rart tho, 

parA!loy w,Ntr sartple•d. glqry lik#11; t:io rz,no at this bot,o 

cr.r.fon tr.-2.1? obtAl;:,;1(1 fr:-1 a W-In lurqr 1r (r)vin 

rtiire of Eimrlt,ir fl 1-1 I : 'we ( •̀ 110t 

bitr n it prohubio aft,11.!-,.1.1.ty to 

Colora6e 11Yfr c!larviel nrf.or t inurit.attion. 

hui c c.;.T.-e; 7, tan nar 1;1%) hlac' of lileak nyri,ati:.1e4 u1+.14tr-

17fai.,: tho firvrti !Ind hotto:rvot beda Isti onecitv,tiired at a 

t:.4rrith ft ie 1niily Wth tts7l#1 thici:ziess 

st Lulu:1.c Kee/talent doterrttnr4ti yc,r;:p.iltiri..cu:Fri of tho 1943 

tow.le,rs,nh.;- with th nro-Lalf" load t3arrnr),'rly. tLet 

https://aft,11.!-,.1.1.ty
https://Je:lo31.tc
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there was no chawo ia chanliel topophy Iltweon 1930 and 

1935, the sand mry be internreted ss eomtv from the pre-

',0ad channel or fr;Ir: r .551Ad lsrlr onl-j a few .tutee 

thick deposited in they in 

Fehrtury 1935. 

At the N)sd of :oulder Cunyong s nd (rt,r4s 17 and 

K2, flF. 9) Wee oftccuqtnrod oft.,2ths of to 60 fest 

Nblow the rq,f2.1meqt tiurfoce an4 ' to 10 foet above tr!f) 

~41 rod rtvr*r ch,anaol uz .)ortrayttd by t!ifs -;()U 

(.ci;sorvatAon i:;!;rvtco apo. Lbo 

toporadlly t; this' area was 1-1-A mcrls0 after 

,.ts Inundation, it titroe russonable to statInowl thot this 

r4ative1y c j.0 socurallstiwz; or toltTnaut wtls cult ac end 

that appraoriato corotiottons were rit71.1.ee to ikts11.1 s2-

proximixte toOoKraphy of the Wleailel bdioro If 

this supeo-ttion is correct, the 5f 1'.) filet f:47 rand la the 

bottom, of the c,laanel porobAlify in smac:o un tof4et aud 

fDreelt bees (187)netted t;1‘) Interval frorl Yobrusr7 15 

to April 1, 193-:; th,,% mouth of the Colorado !Aver 

remeine0 statloanr-f near the.4eld of :oulCer 

AltbouKh only Crag6lentary .rAtiA 'are Prwl 

thto earli-fst sta,,e of resarToir tt $40q4C roasoa-, 

oblo to cv:Inlr;11.46e rro t;lot analyst!! ato,41 that u la:or of 

64tud, raulci from aril-,/ A row tnebes taicknese in Flock 
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Carryon to or 10 faet at the licz,d of .3oull5.3r Calayor,, Go-

cutaat:tsci la the bot‘i;ocn of tho Coloretk-le hiver frcal 

4•6bruary I. to h Sri 3 l o 19174:5* This Layer rz.obal-ily co)161.6ts 

of lacipieritly devel,%ned topact terld fortlat Lie7rnitted 

at the mouth of th.cs Colortitio Jiiver it, r000ded 1.4‘.7,stroar: 

1 r9s:,oatite t, th4 laku wctor. l'hAt t clay 

Ilarticles eupplittd by the Colorado liver (;urtrti.,. this nlriod 

wore traneport40 Llto the deerwr parts 18ke And laid 

dawn on top t..- -ttine toprot s.ne. forest t 

coati:mod to rior7 tind after it reach * fa/1.,r1y 

silt anc3. els; wero edcletc7. t t. s i,7:trlier ).ottorlset 

4(11acloY; 

so!17.:=1 or the layers of sP-Titti vvith 

ti-A) of tlt botto:*.;not beds. 

lizijoLt12 

Ars 6 r.ottult of the Er,Iring, f1oo6,8•1.n, 193:'; trio 1I4 t) 

ourl'a%la roam rapicJf fro Al it$ altitAe or 700 feot ua hpril 

1 to aL ltitdee of 925 feet in July, time ton r3.1sin.ed 

relatively ocstaant until A:;)r1.1 193(;. ,tween July 1.33';: 

and April. 1)36 the ,3401ortid L/ver ontered tho hike Pierce** 

EAtein war rivur-rile 276, a$;OLO 30 mil 0 trostreit i from 

Hoover L'am• The river mouth tet this tfme wee aboat 2 :411,fe 

gust of the river entrants in li.Z's but te r'.Ninnel near the 

river m:Al.t'% Wile more at hi 1 20 foot below the 1)4P chtalsti. 

https://r3.1sin.ed
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A cosl.oritblf,, #.)f taid muet 314-c70 tfl!.lcsited as 

torst alLe foraefxt 1261 1-,oar r1:01.1th of' tno %1‘)rf,Ido River 

tho 9-no,Ith Intin-vG1 from ‘;05, otTy.:-il 193E4 

tat thnl rirt) now 64,0-)ly burl(Neo WIt3. we hsvo t)( vecord of 

thftm. 

Moyer santi probab1:). over til!:! tivxl&o 

Colorado 1117e: o:laattol botwe#711 the lload of Cunyon 

und ntome t;apvs :;au at the mutli of the :yor 

it repvt:s6,0,.. Lwatreaus Ap-il to Jaly 193. p 

the ouncoil in this 4ica vitlx not mayugtd sta%er its 

inundRtion urd, therefore, pubsequcnt to tAccritzlot,ioa 

c,f vane at th9 mout 1;t4 Co/r,r0c o$ It nocoded 

wntroa;;I. 2.2cce7t lu 4rorm 

wlero corroctIoN.a have ben strfloyd (hrowno , 

this s4n(i 141yer )ise ovin1,10:: bzton mipp!.4ci by the Con-

st;rvatiJn Setrvtaq $, tootzra,-sh:.11 )* 

,:!..1sequont17, 1..A!a ttic4nosa eur: ► Jt 1;13 f:;.itsi.::.1u 

dtrfilrAnce l'etwo, te tt-:: at witI.Ot wind Vast; ovLeountered 

irstiJ the) trqckt, tioc.L;$11144 aE c;elimrc.thlea 

tw-Nci314,rihic (.1:,A;esr froe.1 '76);.; to 14* 

il4rovel ext!nattiel thAt t 0 accunuI.I.ti:m 

ta the chaDviel tha ecurse of tho 133; surve; 

ro*Allted 0 cr....kohl* v.)luextrLo orrer rescrvo'r c;a-

paoity of ofdy iAIN4ut 1 nqreent 1 yoarfe of.40.71eat 

https://f:;.itsi.::.1u
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acc..ncilati -)n, or sp)roxinately acre-feet. As9.nin 

t',at t.fs nAter1.1 f5,3 distrited evely ove:. te 

liead of -loulder. Canyon uld Pierce 13asin, 

layer al:w-:t 7 Ines 

Tr view of tLe conideraole :a.tity sedimnrt 

into th r s »voir the to .do the 

nf the*: btween the hoad Lf '3o111th:l. (, any.7,n 

7f2rce rq.)fl 1 to June 30, 1335) this estinate 

apars '.(-01-.din; to Howard (19L p. 

a tctal of 87-, t)ns of ,ledlment were carried in 

.331r.sf,1n - voi 4:his pfil-io6 past 

'and (Anyon 7a7 n• statior, of which abollt li million _ 

raservoir :1:4A dari 

c'Irrents li--)Arer and Thward, 1939). 

Tr-m stildi(is of th. toxt' And specii'ic wei-Tht of 

tie arclateci seilivent (reporter:. In later sect:Dns. of 

t'!7,5.5! paper) it seems reasnanle to ass:,me thqt at le,Ast 50 

rercent !!3 m1.111,ffl tons) tr1g load Is made up of sand, 

Al *r'r when accizrulated in the risevvc,i' has an avea7e 

wei7t of 93.8 pounds per (- - In c'.711-.11!ic foof.. 

f:r1 Ation, mech anical 9nalyses of the suspe:.ded sediment 

at 7iland Canyon in Apt'il to June 1-'35 ('i•war6, 1947) show 

t:.Lat sand-sized particles exceeded 50 percent of the total 

on mcst days, particularly on the days when t u4 river was 
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carrying the 10.satest a,44traent loads, C;aticias Jz:aed 

4u these va1tv...a•e1149e8t tilt a toteil vroLaxe, of P0,00') aor4-

r4bt of naafi itec=u.lctec; in ttla rascrvcii' durly• 

Zup?osedlys. thla miter!. 1 wtIs dron^otd ne$4.r. 

moutil as it rvrossed apstream_rrom the ;,,ad of u's,C,r 

CanyOn tv Pierce Ntsin prior to. the 193 survoy. 

If this matertul vera evenly dlatI•thutod ovor the 1-,otr4 or 

tho Colorado River ch411%ml bmtvmell thn of 7.-:141:r 

Canyon aA0 ?lord) !t would nvm 1ky4r 1:;:out 5 

feet thi.(:k, .Thia Ceposit of thC; ,aaorlythe, 

tt,ls brAto:r.cot JALt.a, Ir no'buotterA pdrt of t; 'i4 ]alc• to 

inorpret'd tv tonset and foreen,t leda 1111d down 

the oarl;:e aboAe or Oaltra ,dtwlopm,c7.t. Corts frDil 

sOdWont ejleilnultac! hetvQ,!,:4 tft9 ii.964! 0:7 oul0Aor C,airion 

and %arca Santa provide ll ttlt. inforrituti oil 'on th, clurar7-

tert woe or . 1:11 nn4 elcousuit4tot Lt the othor„, of tha 

Lurto-d ;,,oloredo River oilaiinwl* 

.24:211,—.111=112.11.1111AP 

Freim toll:1.1136 to July 107 th, Ig4lce rote in. two 

aucoessIvir st.ages rromarL sItltcule feat to an 

eltl.tade of 1,100 Not: :fret r!so (A2r'1-11.41:( 1)3.6) 

brokti3ht the wo%or fli.trfuce to c.f. OtIti.;e0 of 1,020 fest, 

p4ore It retielned eseeattelly wAttl 1937. 

https://A2r'1-11.41
https://24:211,�.111=112.11


With te) nec,,ad rtbs, Oilt:-!:,13-3,ay 1937) the: vbtt3v nurTsee 

atiikLied it geltttude of 1,100 inet. re67).,!;n.?,o to thso 

tihOagtaU V-10 MOutK of the ColorAdq rerqsra6 

Pierce Nitta i.:bout 34 mtles irtto the Lower :;ro::ito 

Oprge. Frcm J4y. 1936 to Ywasr,tt 1937 ttio zoutti of tho 

Coloro&, Mver wan in tne viatnit7 of .1.tv4,r-m11,2 uad 

in jt17 1)37 thfl r!ver eaterod they Like v,Iar 

about 11Q mtles 4i2titma from hoover fAr.• 

There I:: ao roaord of ire • inoatz.tioa LI the roservotr 

rr 4:,731.1 1)36 to „Ally 1;737, trut it ts aasomed the 

.1reviwxsly pattera c3nttauad ossentiLly ua-

,24aage0. Ligne, dropped ftenr the river rx.%t?., co rog.resnr3d 

upstream, prob41141y itoemulzted in tonvAt and flrf.srA beds 

alonr the bottom or chc!Llel tin westorn 7vrt of thn 

LcAlor clIcIrKs. no thicklionc,of 17sis ie. - In 

thown, pv*aumoally tie AVO th .71.ettlitlt of 

iver-n/14 25:, where thl af rivor fcriaJwci os-

sentiall7 stett,)nary fr,74 1), to 'tA' ct-4 1A7. 

'Ohtgi•Irt44.! t!lc, fLiler silt t3d rAsy -- wore 

parried jato teiu deupr l'avts.of 11e-o 41(1 coorAteu la 

the, botto:11raet betiagr. 

(.), : 2Ltj4Eat:Lrtm1z19 ... 

The chi-Tapes of totopecti Lends tr tho Lower Griiinite 

Gorra of the roresot loads in nerce sr" rii,des up 

https://l'avts.of


of rd, dn.'. 

oi the, 1.,eds to 1:1-0 nost sxtrer.,,oly soft 

th* oflp:,rtieles or e.z/ra2stit:.1t ci 

*1111. Th1t.1 ,14rked sixilmont: ttlx.tilre 

to3y 3ccurs at to foc.t o0 t'rio dolt 

P7 ;.3; woro t slop(' tfloroaso:3 kl\r - ; -; fron ab,.;:.1t 55 

relit 2er :11110 to 1j: fQot bl-uck In n1077,o 

botreol, to orosot Ar14*] LAe.s Is ti.121 

ti; cçc 1. t ie c,tc,r is1itw:6nt 

.1tx;.1:1.1- up relittica 

t‘i1 euicelsevn veritLIcos oi' tho 615-ita rt (ft- • 

1:he cAlaact betwoon he biltto:ziset 1:ods and thtt avorl:t1t7, 

rcIrtas•Jt and tol,soL Locla accomilttel 1 ti!') auEt"; n&rt or 

tha 14, 1)3f to 1,1,, 1W bit Tre)jected Illustrut•vd 

In r1'.1, or top.oc, f..7c-tat `(.0)(:8 nhown tr 

tells 61.41.*.reol. t:10 1ji. 'f renor•-

votia, wIr3reas th, t.tpm..r topaitt cc (rot be were 1a-

pQs7tod ii:tor t..‘Ir3 1ck t ralatively stare". 

The hot to...a$ret beds lettv 1-At- ft,13.! 

n4Servoir itad 7.7,t1:41-1.o 1.k,i1ce 

fIo cores were tat:tedrirt , 1.9h • st.mvey fro:-

st)ce.1•Irleri.t oecurnu.)titi •-ygtir, (,,rail; to norise t tiad ft 

Is St7.4)QatAbistj vrify th.) t.,!s 

tirlitiesvor, s rr4rabor o!.' Orin coecif oxtolb‘!..1.1,. 

https://ab,.;:.1t
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brdisiAint depths Or• 7!;, fe,A, wore ta'lea L;. ti.; -:lateril part 

of th Lower Oranite (rIver-mile 23(.3 t ;%.1,1) by 

the lureeu of rtfclagiation la 1941 srlt, 1942. 1,r-Ais of thotre 

gores, as rfleorded by ,.irdook (1942)o ebuw thrt t.e, total 

tA.cicu4sa of thd toottaulated siditaeat in this regton con-

stets O. sand 6.nd silt, wit)) only s srlall amount of:..rivet 

rimier tha bcAtoo of the burits Colorado Tilver clunr/171. This 

augobetS that the cJelLa in the oastem part of the Lower 

Opaotte Ohre t.s sonnosed Irto117 torJet aAe, Pcestit 

beds, ooaf 'Ming tne ititerrl-,tation 86401fin tr. flc-ure 

T110 Lower GrAnite Ocrge rort ion of the Colorado &lite 

did not begin its developnant until tilt) ator love' or the 

Igisservoir reteherl altituee <If );-,rcixiouttely 1,10.0 feet 

Iri July 1937. Sim* thet asto the lake sarrace hue rionalned 

irl steble* cistallttin between * AL...Lawn eltttuee or 

1,0'9.5 feet in k"ebrImory 1.,,3e :!iaxtr5um of 1,22C) feet 1r 

July by 7)0 ttlip twlstozi or the (."ltu oecu)ioj the 

eat ire Lower Grantie • Sorge fro= ri de,:e Vtnyoa dewnstroan 

about 43 71f11fts to the 4elta fmnt la 13'iorca Z3xia, 

ttos same pariad man7 test faet e sS.1t sand clay 

accunulated 11 the brAtocsat be c7ss Wit. oh wxtend to qoover 

04ft, Theve beds in thn 4estern port of thl 1:1ko nrc vo 

thick cover lover the pdrtion of 7.:olore&) ealtAtt that was 

rormed during the early attmlit of reserfolr from 



ebruEir:/ iv": to Juiy 1i3Y. 

ThA# sutuct14r, to 1)4f? of V:A lot.ado wilta t'te 

tr1.6.1.wor- 1.4 thcilcuted by 1:1!-,Lire: :.scicau.se cf 17-.te.C:ociLus -,e 

tistti. It le ta,,,oss.thil t(i -714.1k an viceIrchte 4,1\04.21°i-1 :9t.,741-,4)-,_ 

the to~:ciat goad foci sst 1,o(4s tam tiIek butt-,ota of ti;:9 cheniiel 

mad tho ovi/rly'" 1:0t.,7.‘:)5nt, bide. CO-gievitleatly, 

tact $?..)atn i i ei,i1;ure ',1=i i s :1-411's I :-.:.fr8P.'t138, ti‘: • 11. tt; 

eastern part a tha 1,owor rE•ualte 1cr e, t c deita is ::,atje 

t17.3 entirely of toriaot a ria fc.rviztfpt beds ionic:: tiectulated 

after t':e 3,Gke rot:0130d ce'bitively atablo sta;.Te In July 

1.3.(4. In the vtontora p4rt of O'xt Fora* aftd tt\e opstern part 

of PIAIrce botto4mAt an, ithqwn a* Bsadwic%od 

tetwq, the olLor topset and tcntsftt 1140r at t•:atto,r, of 

tho'11,!xanfiel 11116 t.14e yoancAr to; set and fwerflt beis ox-pored 

ot t>>o delte. ourfaca. The older topeot f6vosot:.sus 

Cl/TrItaa (3)d ar it&orv,,T rtN:roan 

tho pverlyin.2; to?sat and foveatiat be wore .m-ocItl!d after. 

the water levOl reten5d a re1yetIvr.ly stable tABF,o. .i.f)zt of 

the delta rrpnt a ti .V.1k Beetleh of bot;tor14(4t de .:NOP1108 

very thin Iteettion,of topent and foreeet 0 t Or1"" 

emit bcgis Li thits knot hqva Lento, 8of;,),tsu2.,,r1. 4,7 efmtIntouray 

stun x3 the area mut r!..tbst inundated by t' d 1x14e. la at) i-

treat, the topset anc f_,reseitt bldg woro cor:soaLty)d. durt.lc Wle 

https://re1yetIvr.ly
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rust moz34s (f-t'brultry-JanA 193.5) of r&sorvo'r 

The Lottt:Jitet beds la 1Jonldor e,(381,4 tit}t7 ',()!2.1eer 

Car yoa rs4ve in thteknoz: lion 60 to 106 Z t, 8-1,1 oi'e 

t -1.c!Int Df no ftvo diutlo c:or4s Ir 

-' o8 .11, 1E/, tim:' 71 
eotapc,ot stl*, once clay Gt 01 CJ:. 3 to 10 foet swe. 

this nrou t telt :), r!'" 9) "1".7!1;.tf)43 

tee hurled .:()1:)r6„do M.vor cHA ,:...orT2 7_3 3 

bottenori Itiyeirs s 'It Lne cla:" intorbavee !:/11 n 

14m2nw, c:" eancl. I tc,.- , o -0 the i& ti 1:4nta4e era -IrorrAeat 

VI,t) 14wor 2; fot or ttit coci 

"-( they. tuov cr-oz‘lt onl.; In. ;;10 Thfies OPQ21 

aro locatfig alorg- the :nartin of a :A!.mil...lont itnoormater 

lundslio, and it is likkIly thr.t.tho wto cont.riuted 

h; this gouree4 fte slwiti.4.1: or saad Bait': tkie chaw,e1 

a1mo ac cowIte for ti.la 11:uited powftratton this r4roa. 

1.ts i3This ecAialent from 10s1 source's coast 1 71J 

prompt!„on o tilt1 total ti ..ep.o.1! tod in boul,.:or t i p t A. 

In the Virgin ;'saattl, to corov (1. , 11-1 

tad iC3 # ft.'. oil:tended t vr! 4„ 1 1! 3 02141 feet of the 

nri"Larato MoLA -iot.tc.o as rrtrtyeet 113'• noil Ccnivrirtht ton 

emioe 'taro, Core 24 fe11 abbut feat oC thf, 

tottoTt; ovinA to the siumpd of 3ttr4 ou4 crse sl1t froc; 

teijs.coat:Posmrvotr-walls 11.t.0 the) buria colora do :Avor 

chual.41. 7:orvas ;204 2'1, 25, a:',0 1;tel oV tte 

https://chual.41
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neaz, t;143 junotloi. ColopucG aite 

tSr.)401 tha tatll thIcktes of um4mu1atmd 

sedimet. ;;titA n. /. bottwu of coPila '2;), 2;), 

aad sm4111-cwtw,s and h4mus larva from th. *. otton.; 4f .7,Gro 

21 w6r* prcAlably otJtaineci frorl the surface of tilt) (.;,1 Snarl 

rftemr,rnir floor* Of the tovon coreu iron'that t!lalud:g arca, 

c';:rt, 13 IL) orui that t,.7,rmtoxt(d in wine at th* 

1.)cittel,:n of the ch4*:biol, AU. It"or cozoa bott;ot cci In ca -act 

luymra of stilt and clay a• few felt above the )11.1rlem:: .chunnel 

bottotv* 

Locullys bottvn,t1t bode the Virrt3 uro 

tflter.atrstIfid wtth thla 1.yers o sanJ, no =t or wt.lic 

viers, ce)!Aratele slumping of 4;tjscent rmierv-Ar 

F.otkvtir, tht# !_;:1:410eati ‘A' ;:,etrits1 .s.r.d 

t.tat t)loradr..) River aha3.261 thave .are tvitc layers of 

farouzl (cJroc 1), 2Z, 23 and K3, f!.. 9) iPttartedded 

vith tf%4 4lae, (4lay of tat) lottoissat bed tiltA clbmIcA he 

wittily attributed ?hop!' 111:Tert! ar.fl 10 ta 20 

feet above thee dion,a1 an0. tekrtWa;s:ft about tri 

.4240s in thick:I:Asa.. ire unper.leyer 1 at ei -altitu0o of 

at,out y53 feet, corraspomitric to the 1)3) sedia.orlt 1,1.1'01 

lt-;4;.r the inteptisotio of reltritail Vesta wit the C:olorsklo 

'1-v014 chaanei (r1v*I.-1-J10 323-3V;;;, t1,7* 11), vtsy !Ivy* 

bcf,„I dertv from the scour. of iatrItal !F! 
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oatrafice 141to LakA ea (ffutowood, 1A5), nrobsbI:. 

eAtrome fino6c Tho lowmr nond luvtr Is at altitude 

.5,5 foot, c,3(1 my . Irrve teen eet:,o6ited in t)io 

up r• 14iyor, IL was 7r,..eitly der.lvoM frur thfi aconr or 

kitrital WaSh, a whica?1 thuro sret QuterorA c%f ,;;-, nntizfie Aft 

In ,̀041.a. the uodim‘slt in *Aie th,,t !).40 

bee, derived fr,.m local e4,urcatt mftglir!iblo to quantity. 

Fratleally 4l1 of tli9 acoumulaed 004,0 from the 

Colorseto River and b.i4a boea deposited in tott43maot tit-v.:4a of 

the Colorado 

tho eautorn elle of the V1.1.TAu ?ttmia (rIvor-

mile 320) tile foot of tho delta "ront in Pierce kIsla 

(rIvetr-mil 279.3) only A Paw caroa wero obtasyl*Id frog; the 

deepest laymra or VI. accumulated eeelmerlt. Nlonr thr, 

tualwei4 betuosn the mouth of Virgtn Cfanyo:1 !nd tile, riist 

old* of Virctli ntlitin only one of Mitt col-es exted tIrclgh 

th, full eadti wit thicImAris; tlItt .ore (co-a riR. 9) 

was Mao u' entirely of silt 3inm 61cNT from tho bot.,omst 

beds. Me abhor cores (cores ,3 '-41) fell 12)tort f)f bho 

nrici.:Ial lake totton ranfing frai tc; 11 

f( )t. The dec'er lApore could. 44t lea4Lrated, rAvobably 

hocauso of Via xlimapinf, of A404 *.4 ocalrge silt tml 

aeltnt res3wireAr luto liottOtvi of the chtinnel. 

cm,-0 40 eth soyOtil thtn 1,Arlre of sand and 
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cotirte silt 1:.itorbiadde4 firop slit end clay of t-Y) 

hotto:4zet beds is excallwrit axample of the !mort of 

straLifieation rouults trom pevioac slualrat-17 

Ei4japeut caayol walls. LA .this 214rest thri ltty:z.rs cf co,o'ar 

niu,erial were 7robab1y tlorlve3d from wait! TA.471, 

butt,e t'a&t vo-otically ft'mt 

alacwe the 1I% suuTsce (flz. i). 

Viretil CaayDA an'; 6'regc Oasla only two of elr:ot 

oor'o (o*rns 45 and 46, flz: 4) pe:se'tratqd 

0,04utata of botto&sat beds, txRO•thtlso Is're •fron tat* 

IJArglas 0:.tala delta WIert, t113 S(.3a1MA9tit the;,u 30. 

rwet thick* 7110 otiior hne ;`;) 

Stunt. or the prilas1 1414e) bott.;:14 by ciltatk,aciu) raaglilc !Yam 

7 to 2L Feet. ,!anco awl* of the3e COrtia L:ot':.omed la sane, 

it is apparent that IimiteC ;2,eaotrati re3Q1tekt from 

ti,,* greater claclidatic,a of the d067,(dr 2o.vra. c4 tho 

bottomeet beds.' 

csestwowl the mol2th of Tee'Diirr, '..tnyon unG 4 7,9 fcc;t: of 

the delta frolits coopiete soWQA8 cft, arritatitne. 

meat ootstiaild anl . thi:1 In -;11.-evin" 

grv! (iral4c Aky: .,coree, 6.) au,:t. 71 (fli-To 9) riotyth t t'ne 

delta is tbeci uramS t E.,lout 70. fiSet to ti“%es 

entief,,ly of of t1.144, Oital4r4.,, the 

dolt4 1.4..4.:.os i ~e LhielG11;eeti, frotz .A.)at#-.L)C. feet to 10 

https://ltty:z.rs
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iIGURE 26 

JHE TEMPLE IN 1934 (UPPER) AND 1948 (LOW~) 
The t us cone and underlying cliff shown in upper photo­

graph were subsequently covered by Lake Mead. Note the 
fresh Landslide scars on the face of the Temple in 1948. 
Upper photograph by c . R. Longwell . 
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The Nxxl.muri) ft,u..1111.!..n; ,teptho t,1, 63 V.)) 

fIlf)t 't3' t, ,N,u/vslont to - the, 1,3t.ris of tit( 

1r)raist ernwirk: ;;Amti th.o ‘).:)Lsr. or 

7.;, netratl.Q:1 wt,s 1tm1t.vd 73 ,thr-lantns of coe tu`'.1n, 

not; c;)f.a.).:.et; :?(and or co,laf,liciatmd lujcro 311t And clay 

in lowor port or tho 3.1!,417tol, r.;14 lo t'%a 

ayqu, like those from t'n% dells LLurgi3a, mr.do up Itlholly 

oP tott=t,r33,1t Fees. 

ft tIo fnot of t!-.. tYte, ftert mud 

iozitly 11-x1111,1C bottorsot 0,adot bbrurAly Itsto tho 

her emn.w.lt ot t!v: 

6e3.ts tiuvfbeo to the colltrci nart oe "lece Basin. v.rinc., 

to 'al comvct?13f,t. of '.:ht) ft-)7411a6t cc;,,Az of th(, 

eiti In Piorce ziovo ilmitotd tfJ very sallow dept:P.A. 

Por oxamp1J, 00"9 Lawea nostr hns,"! ,)t" the eq1t4 front 

Axtoll:izd only 2 feat Into Ulla hilrd ;11 the foriloc 1),14. 

On Lil:) vtbor ht d, etorss 65 smi L7 to7ilu near tho foot of 

. this Ositia froat, roticalod dec.the or aboJt ?3 Mewl 

Ocros ';teaetrater: 21 feopt of poorly c.cu.00lleato6 2i1t k.nd 

cloy un(ierlai3 by about rood, o eutoot sane slid silt. 

31nco the 661,4d st4d istlt fy3.1,3 not tn, ey,lqtratad 

its thicktiese ir z4ot krunni ‘z,ut 1. 51/4er*sts Trii,nr-

flerInp of t'-!--3 !borostit blds wtt4 tottmzIt Alar 

cow,act !t tlie foot ./,L' Oats rrwIt. 

https://emn.w.lt


The. foreeet tells niaki,*; u7.3 tn.e deL;ti, front 1.,; 7- leree 

th," 4,47ast teas to eac,t, are riot to 

o's laritualad zcaumult,,tioa of t,:)ps3t sv.“! fore-

get boils f ,sloortti.r+d (along the" botto:A of tno ,17 o1oratio river 

channel duriat, filliag of the refoyrvolv. Vae to.,,set 

anti roreeet "note, expoArs,.1 in Pitwee a4.1 thq Low4r 

Orsalte are 'cut:Wine, out avar Vi1.71/: *CCUT711.110;t0n 

of botta.p.804,, 1.048 cl(*.nri told th prmvious ;ta .!elta 

contiiluo to grow, bot%cirraet beas 1. r. ttle western part 

of ti-.1A3 e.ve.1,..ttutril-J be ovarrddert. u193 by the act-

721,1cin;,- M4; et foreoet buds. 

VIrctn Delta 

fl e Virjlrx delta di-c:'k not bezin. its dovelopinDlit until 

the early part tot klio2 wilen 4;11...e /bled:ie.., water 3f Lek° 

!4,:tqaci reao.1.-led tno imuotton of the Vir;:.,in Colorado .f.!7ere. 

Prior to t tlivo 1;.ifts 1-.tver (Itmcbistrtiql its sedilier;t 

tho iiivor *Oa), in turn. , e6r.'ried the sediment 

tio:/osited it la the, euitryonic Colorticio 

that was forming in the western art of the lake). 

From tiny 1 to July 1, 193;), the lidrA f3.7,::,C.:ee the 

latter 12 tuilt‘s of the Virs.:.in River valle7 (Overton 

ond the mouth or the Virsin Myer• l'fl$,ress.$), re:11(41-y u 

stream to its intersect/ion wit?) Aash, n),o ,,lt 3 n lftts 

of Loteer !,:arrow, wham it narnataiild oszentialay 

https://Virs.:.in
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etstturoiry until 1936. ‘,1th the seooad rlse 

ttAre (April,July 1936) the mouth of the Vtritth Htver 

moved northward to river-tle 19.;') velar° It iicain beca!gle 

statioll4ry until Mewch 1937. ?ollowirt tn 

level Neroh-,,Suly 1).37) thy, Virrtn nivor (1.0%nrod t,7:o 

Alcur its intersnotlim wtth Malf,t1 Craikk, Zt) 41111m 97s treat 

fr,,:Aw ftrmer !unctlol of the VirFtn Elver wtth the 

Color:Ido raver., 

It seems !.T.obelble that sedtment;ctIon In the Vtr4in 

flivr &)&nrxel durine tis eff.rly Nriod af reser-v*1r ft1 ice; 

rrogratie4d much tiitt fashi4n 435 111 Col:)rLo 

eAanti(q, coarg6r 7orticlee dro.sid. aoar 

the rtver woilth ant.: tho finer pz,o'tloloa b42/1 -. carrioe 

th-a de3por partS of the lake. qowever, t volum of 

sedtme.at 6ewinvalated slou the Vir,Ju chan91 durtnf! 

t;lia mrio was evidently very small. Tb) 17., toporrhy 

. of' tho lo.mnr 21 mllos of tho Vii' Rivor vallay e)ove no 

cOstIGO .trot to rn+-116k0 Meld to2ography excont neer .the 

foriner Junction of ttl.n 7irOn Plner wIt. the Colorndo ntver, 

1TO:ore tho hott)onot btAls of tea Colorado eeltie traniess 

the lower 2 mil*s of the Vtrgt41 Mier vully. 1!: 

diti9o,r !%and, 1.?ottm satinlos end penotrstioa mealsuromeats 

14,11101140n. Virg in =liver mil4114;4.4-1 9.: show thNt a thin 

lcior of ailt and l>a ovet,114* *andl 1:ottom of the 

https://sedtme.at
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Ilrgta t!huol. tis ovtoatly 

dowil Llort,47 0 :vor to 1),-;,-

.P.kly 1;37), bt.r.;, as rirovio?1:r !:.hors Ie 

thzt -)art it -,ftsdtc i't' tJ-rbidtty curlk 

Ad:war ti 1,(1) r.,),110e:k3 a -2,)v.,31 1.1 J1117 

?i39911-17 tht#: 44c1,-3 uldarlytn tni; 1:.171'r sfPtlt 

. -1,31 war, ato-.!1slY la te boto!.:1 of ti VIryjn tvr c.tx 

sitod bt tho r!vor rut' as it r',',...Tessed u-r.str,..ta'.1 0 hut wo 

vi::': rtiit/a of t'l'.%1 1:scuuc, k.) 1%1 --v:.0N11.10 r.ty 

to rn.4.1,1 ticclrrii ,,tec 1.1 t,to ch,i411:101 1:).feri..• t c;r: Of 

T.4%) 

1<A) *!) pTsco-,ide Pat a,N11:,on',k-t1.:.:1 

-)vorto;) to gur,10,7, t 

teuoe • 

• 
or 7,,r4-7! t,o]tu t;ftor 

thos 1:1%1, nAlc.fvod a raL&tivelT atublo :0;1.kc 1Ti7. 

1.1e$1 pf Ito aructuro 

foccA scat.143 aad corme f6.,n .3122•17v:, t),,a Burwr7. 

c) thor threr., turw; (3;, 361, 16 37, fl'. .)) ctitGt-loti 1.w)n 

of thu VivOn Oelta (rtvr-mtlo 21.4) mt./ tho foot 

or tbA tielt4 (river-rill 4.7), co;',1 35 ic ttso v,117 

,Jiao triptt 7971fttmtod tL't n1.1 0: tH'; iiccmulatf'd 

seleArtitrIt.t tMa T'otOttcn(r'",tl' '2.7) !N7o:D 

nr,)'.)elst.)e ! ft f silt antA G3-7.7 lot 

r7,f Fmr1.1 Int,arllad<W lap3rz 7re'ul:'1Y 

https://v:.0N11.10
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9,}11- 147firs 'metro Atql,:le.! 

bof t it4111:h a 4.; 10. inoit,g 4 nor5 of. t 

1-1z.v,9 13 I 041"1-1,1. ti* 

rt1, 1.-1,:of rnUwv,..),1r. 

Ys (11:- -Al/4 o ti-tY,A..0:- to 

refot, Lhic6 cglly tft0 4,,, stor f-yat. cJaIl 
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RIGURE 27 

TEXTURAL CHARACTERISTICS OF THE SURFICIAL DEPOSITS 
OF THE COLORADO DELTA ALONG THE THALWEG 

(A) SkM coefficient of skewness, So = coefficient of 
sorting, and M = median diameter in millimeters: (B) Cumu-
lative percentage graph shoving the size distribution of 
various sediment components: (U) Longitudinal profile of the 
Colorado delta. 
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PIGURE 28 

TYPICAL VERTICAL SECTIONS O1 THE BOTTOMSET BEDS 
OF THE COLORADO DELTA, SHOWING THE VARIATIONS 
IN WATER CONTENT AND MEDIAN PARTICLE SIZE 

median diameter in microns, water content in percent by 
weight. 
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FIGURE 29 

SECTION OF CORJ!; FROM THE BOTTOMSET BEDS OF THE 
COLORADO DELTA, SHOWING THIN BLACK ORGANIC 

LAYERS AND JELLY-LIKE CHARACTER OF THE MATERIAL 
Length about 3 feet 

P"IGURE 30 
CORE SECTION IMMEDIATELY ABOVE THAT SHOWN IN FIGURE 29 

Porous layer (right) illustrates the abundance of gas 
cavities in some strata. Length about 3 feet. 
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PIGURE 31 

FATHOORAMS ACROSS THE BaI'TOMSET BEDS OF THE COLORADO 
DELTA SHOWI~G THEIR INCREAS~ IN CONSOLIDATION 

UPSTREAM FROM HOOVER DAM 
Upper horizontal trace show the surface of the bottomset 

beds, llbereas th lower trace delineates the topography of 
the pre-Lake Mead bottom. 
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FIGURE 32 

SPECIFIC WEIGHT OF THE SEDIMENT ACCUMULATED IN THE COLORADO DELTA ALONG THE THALWEG 
Dashed lines indicate extrapolation 
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FIGURE 33 

RELATION Ore GAS CONTENT, ORGANIC CONTENT, AND TEMPERATURE 
GRADIENT IN LONGITUDINAL SECTION THROUGH THE COLORADO DELTA 

Values of organic content and gas content are averages of 
samples from each of several vertical sections. Temperature 
gradient represents temperature increase in the upper 40 
feet of the accumulated sediment. 
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FIGURE 34 

VERTICAL DISTRIBUTION OF TEMPERATURE IN THE BOTTOMSET 
BEDS OF THE COLORADO DELTA 
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4 
[Inn ,,sns of Primnlnr. frnm thn Rnclinpnt nnr..1ntncl. r 7-1!-/1 -o!)_ in nArPnnt_ 

Colorado delta /Irvin delta,--_.Tonset becs roreset hods Tottor.set beds :cpttomset beds 
Location of 
sample, river- 255.5 277.9 27.5 2.7.7 306.2 325.3 345.4 15.8 
mile 

Sample number G1270 1037 937 698 634 332 1176 ';33 

Lenth below sed-
iment surface 0 1 13 18 30 058 LE? 

sio2 91.7 80.L 55.7 55.2 56.4 52.1 0.0 45.4 
A1203 1.6 5.2 12.2 13.0 15.4 17.2 14.8 14.2 

•Fe203 1 1.8 1.0 4.0 4.0 L.') 5.2 4.6 L.8 

M70 0.22 0.75 2.8 3.0 2.6 3.0 3.7 4.3 

Ca° 1.4 3.6 7.h_ 7.6 5.1 5.o ).2 9.8 

0. ,„6 0.75 0.76 0.69 0.48 o.66:;a20 1, 0.90 0.41 

K20 0.79 2.0 2.h 2..... 2.6 2.6 2.6 2.8 

TiO2 0.32 0.2t 0.59 0.72 0.70 0.64 0.91 0.58 

P2°5 . 0.05 0.07 0.17 0.17 0.17 0.16 0.19 0.20 

Mn0 0.02 0.02 0.0F 0.06 0.08 0.06 0.08 0.10 

Ignition 2 1.1 5.1 13.0 13.2 12.2 14.0 16.6 17.3 

Total 99.5 99.1 99.2 100.1 100.8 100.14 9-).f3 1°0.1 

1 Total Fe exnressed as Fe203' 

2 Includes loss due to oxidation of Fe° 

CO 
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1, .44.,!ii:2 1.m0 of t..in i.';.)lorr...(1.) r c.7.1r::....1' ;_ Ix- Rivp..... ! -: -,:t 

'••.' a .;; '.. :- •k.g.s; (1)37, -:',. l3 -'133) ;) r ti-14 

-..)e.' 1c., , d .11' -LA.4 .7 o" orneil f-ir t. , ,..-, it x) at 1.-*o 

4.•?:.; I c. ;' t}..- Mil of ,::•-, ! ! " ;.t.-11. ,.! . .. C c f,) r c! " .1.. to :t.'..iu gli.a1:, els, 

https://oAratv.lt
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lerfi(] :7. ht:i. 

7-3rcoi t • 

:a t. rt. t!-Ao 

r• e 4.1 1&J -Le ' t;,- et• -. ,,r_s.a14 

".roc, tISZt • r C) L t 4. r I ric, v 43 

it I tra e t h.e4 ra Jrinc: 

trc.te or! 1.;10-1 wIt ',I • tq,rtielef, 

rt this t alt3 ttti: . ' 

too Lc, : Lea rmr. ?! l•t'•" 

c t: 

r 
of of' t;;:•,.6 

col'ur 

u:ra 7,1 c.:.: 1:- :.1 FC:C") • 

t:0 1.4 r.t 10r0 tl t ;;;!.. 4-..: tr!. di to 
. 

t:'1 0 &a,t01(. anIc. 

(-- r ,..)attl.r..ts1 ;: 

c.,,er.-hri7c '."!'.~!`.or _from 

141.- 130',.i.1'041;44 or fr(y.,: Lho 1.1f 

sr: to of' aao t L.) ;Ind (11Eitri 

(t()(1;ap•If:,;:. orx. 1.;,41 riat ter, A:1'x. a rzs, or= 

%C.z..i . fro:1 wtro -1c..:3,,aeici by t.)- e..)1.•:k 

Y-11 C bkCIti :419telOri (1%1 1 )',13 ,)) ! 3 $ 

LAI tuldcouro , 



17 

r1;, •. t, 1-11 t, 

it rin 4.1 • I es. .1;:- • t 

l t. ;. 1 A 4tL2 =.-a• T- ,)1.c. 

:.t. .1, ;';,(ct ir 

♦. •,.) s . 1 . , rii.jl" 

‘•__L 

• 13r e : ' .1.! 

AA r ';'; .11`1 or 0.1.. • e I.; 1 r txr. 

.': -sat the 

Lopsot C of 

o 1.c.,1,) 3 1..:1 t?10 r;Ot U D r";'..; 1.0 

ago lo 7 T. t •i IA) I., 2. 71/.)):! 31 

)40.10::', 

;;': 411 %; n t /t o ty) 

1. :Jr; . t;4 . ; z 

;11 root 

<-`• -1 (.10 '1 t..,k t 

•!ki r,tr'At":14s.1.- av-eraiy1. . -r :5 -c;_it, 

-1\-!2^47.i f».s1;a7-1'.e .1 

n‘i 3'1:1.te -a i7e.lore-..1 

fx-.)..; (EY'r,`,0 

https://3'1:1.te


1T) 

u.0:17c0-. 

d' ' 

C L.li quectt CJ 

t tb.ft i)Can:.011t tC4C4 i:010r:.1 ?.1; 1 to r•l1;:.: P. *. 

I ri;c: t 4.* y r4q1(.. ttivest.t., tiz)n or tie 

-.t.)cesal !wont r' +.. tr?c) accurns.A.(... 

2 c. oi k • • ttle icro 

;:c.r1.• -0-)3 Linttt,-.tIon of '..,cetriailra;lby 

)iv a..,r'O'-' to urv4.orta;re th's T-33...11J-J4 

110 titt11;;Tt 

w1Li 1..c: tc) roviow t • ,7!,-4!:i111 of' 

wort • 1.onirlo of R7,1::1,1 Or' r r: -.1.7 , T krlyE•iff 

to1 fC1'.jVof) or the 

o" • ts.,r,d 11 A. 70, : r '.1: . 

...q.sot%"411)71 1 ;10.14.1rtl. ?eit. MO 

;lortoG ..Lort17_1 u— "".;(17 ;.,t4,17.9.i:S or tri 

( :e. 3,1p1(-•: F, 1' , 10) frt.,. no tOfdtoekt 

t fror .loover 

sA41-;1,-7 w9ro oitt0;wd rzwA of 14), 

-,!/ foot 1.,o1,7).6 srface. s171,.):4 Afar 

94t,c:L;1(tiIt SAILacto coniativ.);..! 04 141)alt 

nor srti.11 (w weVIt ) , 1110 t±,,,Irlr r3a.1:,71r4r ow,a -".1nd 6 

tor 1 e 7t)r. rrcim.i. cwitrhknt, th' orlriyt:1.! 1ifee 

wat.or oi);.-ar tts !)Melf? 
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0;117 10() Lacter:A pJr 7114, tcytal cr.)JAte ),actor!a 

thm bt)ttatt hoee a::,(Nrcx17A2t,e 0o34 ln raw 3,,wwir, 

im,w4Ast,41; bc;ttot 

ts tie free 'Jactorlt- r• ter, 

'r: vur°Zou tActorlu ret.:or ;;:lifrAy 

Li!str/trated V,r;;L.4ii ,.lcut vi3rt,14. fil exacynt for the 

bactorUt ahly, tsrio co,c.:.itikatik-.).3 at 

ttle g, i,3 aA.) tho 

bes c:›rrevlont:It cIosialy 1,sotarla 'nor-

uhlti•;:xn 167r:Irs •,•16..r .̀ , ;:4,..a And (.47,t..r freEkt-watfir 

hodimi.ynts, but, I.:alike the f.tk,::; se“:',Iiostit 5, number 

!..,acteritt rotrino 'tad of: 

tio.:,z.ir i:71y th 

Tc derlonstrat;o t':no ef:oct cv3 

tveutirw of the searociata, olticad In In-

.!.n c 0,1 staratsulated c oitte tafirs azici mold t h(w. t s 

tempor9ture T.ariodi of 3 t-,t.; w4,111.A. l'ho r(9sultie 

of this nx--..:)rixtfitit szklo,t!ed taut the, 1,Actfir a, tIlte 

etlort ratmo.i tn.* ..;ol7r-- ,N4rature of thii tsfuthiciat by 

al out 20 • Macs t.1:4 (z,, ritatUietto se:- ,f) not perfect 

it.:zt.;ate..tors, ol-.,4v3z.ve C that this rise in tibrari.rat,..zre 

urAar Lloas preil;t-tbly re71-ltent9. only & 

11.vt.Ition t)sit ,:oteatte2.4 

st ,..:vi es, it witsritztairtz the oo ...iraa of ttie 

https://ol-.,4v3z.ve
https://tio.:,z.ir
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:ioted that .11 evuLreid !Thor. 

Li'.0 aszinisie. la order t CAtt(q-ntr:e thc, 

ruLe -%;3'(1dUCt.Still# atc:r.110 7”..Ze.' Gar! 

CI 7.11V wort, 7;1„toi.! 1!-1 

at ::!2Q„ f or tvr,) day kit ":;:o ti of tJi! s 0(2 

overlyin::7;. tius we Y.-)c) r445...lts ‘Ji tht".sA 

,.1.1;(.:ASt)P thLt 110 ":”/C.i1-!`"tr.i t'rc-,r• 

viiripit. I"; Lit 40-AL;I: • ii;!(.. tVadi LI:71.0143-4 Of 

vtrt., 7)4 c vi3ro ti:v r:r71.4 ravv ratd. 

7 (..0“;;/ilcal :Ircncriv iee 

1.1 bot*.a:rot bw.18 

of theColorfeAlf , ce1t,8 ar cif,t,Ln7 r4;:c.-.,:sfinciblo for 

tartt3 have 811:Etatit!'any 

10 ,1 t‘r.,e, the sedir4oat. 

aa Lt 'Ass-.47-"t tc;. tAn --.717 "c.-J) :-..uaulta of ;:',581.artz 

tf.: t.f.le botta,tmot • tig id. Wi:1010,t50 

c,1,1toaL, coilLo.lt„ ant! te-.,-.2orature 

,,ritd1.%otit beoia tho (f •!•... 33). 

Ait'i,,i4riL'Lit Of the ',-,I.trao curves s.,;(.:,7:.efets tote 

or•:::kaio ectif;tint, gus aonteiat, eine tan,:x4,9tuz.zi ;,:,r^dit‘t-ht; rare 

6.1.rowi;1;; 1,‘,hce, oriliatc r7 L,i-ttwat !.s the 

t ,..!,IL -Itrrectutse UPI ont art) 

c-Yavort./.AJ, vii -tero the Jr'' nia aont,orxt. 5-E4 loW, 

gas oontqa low. 

https://c-Yavort./.AJ
https://tan,:x4,9tuz.zi
https://coilLo.lt
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1c32 
;Aurtl,.n. of bacterl a .7 a socil,.trents ts cc't-

tr el if, r: 1.);: 1.'4- a.nioant• Cl' ti L717, (4:41. lunt E., ( 11, 

, ), .ee lo th 

wo1,11.i co,icerLt -8l}$.. 6 vie:33--13 t;' . 3 -tater chi 

. !-' ,12t lore, !.t vc)ult.: egx---ec;Lqc.! 

)sdits of .34.Lp,ler's L'Int 1' `=v 

of t Ar)t.116 'h" the! tactt.trtu 

11..-,41;-

c'..11.ftr4 1.)- :or thc. 1.-!ottc'ea''.1 

, arA6 cif' i113 

nor:. t • ,1 3. t tf.):2 vArvItro h -z;or4.3 

el S of t7 or.; Of I. .44r a 6 t36 LI!kot .-7 0 1/1. 4 

1k)1.,.5. ..atv11:.. 

AptoLylt_ 01- )..,,t. 

1:et fixr‘ree of i t, or3u3 of volune or wo:.„.ti-

sed14-mrat vole' ii is tit) ri.A4ce Gcc:s1;;Ild a•,he 

Z:e:r ci s vit.!. iriclu:lo ii;r1 SC 11 d rck:It c•••!11 

the Int6rntItlkil wz;•,;.er. sedirunt tra/0%t,* r/I),,revor, • 

tho t.“..1t6 

to1w-40 

1:\ec,•42:7,bor accLyncic..tdici 

1-15id a total v.:31:1/:-. :•r;re -root 1 f %Nt41.c1L 

1,42,•,‘,0011 c.cre-f v7a4 tetcl'oci 1,;.o 1(4701 of t.'tet-

fi:tett: Lit 71/4 `;‘4.12.01 ). If all. 

https://wz;�,;.er
https://wo:.�.ti


o wers 001'7 tr.:, an aresz or Isqui.tro
1r13 

•171i. le: it 

wool; foot, or al -,:est, 

C,Dr-oc.rad LIco 

vol.tir7e te 11-r4L-6.ssive3. 

It ivis re,ii..ced the c;r; ctinkt 1 wat,ix-

i-roet) of t:441 37aszn-voir belJm the of 

cre;nt 

thtiaruit. d trtbutti of seclimeat 

.1 il!4s beeri tIv5.:,ed tato tli.ht areas 

derltj th0 voltx);t3 of se.mit: In ac:-.; area beel own-

ut80, r.Piy(!imois a7.16 191%2). In these eom-

rA:(trIS, tha VO1qMOS .V.11n(.412t 17.etweon au:1(119951v° r)-

root cce:Ituurs rfe:ee cetorro1n,46. tuc.ilvtzhaally, and total 

volmIll et\o , A stIlect,06 wfus obtofro)d. Ly 

ePzirattori of 1:,1e. 10-foot. i.-1't&. f 1,reas con.f)1 Li 

mrI 10 iit 'r tho lake a rd 

d!Arldo t, tct1t,øt2 loO.s...:.:Loat I -1.4i:.:rar a prttotl c0)1q into 

11ar ualts• 4."or eNlantole 8 the 

,;(xtltier ;';icisl. a where t; ;le f loast c,:,,flaolicla too fast-

&I.'ea I IN th.c Cie .A1te 

*hern thv sadluont tu mtde up•pradirmatly of firnly 

The riast11.1,s of !:.:(o:1(3 fp. or,inutatiorai (t1'.4 11) sOlc.ws 

that the i..:ol(rAclo (341t (arg)tik: 1-7) cen':,Aine )( .6 porceint at 

the total valuate of secil.m:1::!.., *oft reorl ttv,v1r,,7,tn delta 
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15' 45'45' 30' 

30' 

36* 

45 
30' 

FIGURE 35 

LAKE MEAD OUTLINE MAP SHOWING THE LOCATION OF THE 
EIGHT AREAS FOR WHICH SEPARATE SEDIMENT VOLUME 

COMPUTATIONS HAVE BEEN MADE 



Area ..:.rea 
No. 

1 Boulder 17-asinl 

2 Virgin Basinl 

3 Te=le Bar Area 

flregr, Basin 

5 ;rand Bay 

6 :fierce 1:asin 

TABLF, 11 

Sediment in individual areas 

Median 
7olume Weight 7ean snecific narticle 

acre-feet Percent Millions Percent Weight diameter 
of total of tons of total 11-)s/cu. ft. microns 

],0002) . 20.7 ' 219 10.9 34.1 .95 

142,000 10.0 123 6.1 39.0 1.25 

5-;',000 4-1 5) 2.7 41-9 1.40 

11,000 '-'.0 122 6.1 49.4 2.45 

;7,000 6.0 111 5.5 52.3 6.60 

144,000 10.1 10.6 60.2 25.0 

7 i'mwer '.1ranite Gorre 541,000 37.V ,;i;.3 94.5 150.0 

O'rertqn ,:rm -3,,000 2.4 ,,. 7P.4 49.0 

Total 1,426,000 100.0 100.0 64.92 46.02 

1 IacluCes naYt of Joulder Canyon fi7ure 35) 

.:eirMted averare 
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Cr* nmegtt. erentost volanl of 

::ed1.7iei:t in the Colrado c?,3itR '\G ulito n tha Lower 

:rt,trAte Caren 7), •r.ig2. t*nt, :*:ouer ika.441 1) 

coritu'uzs nore thz tl(tQe AS ari the Vir:.1 

(0"2.'os 

totiht 

Tott.1 •1'1:7- t 

To &tait.:,tc tot.6.1 4,11, of t.ø valid odril/gui 

tho umic of raat la etv.c"; 10-2oot ioroment 

ats m...Atiplt:‘,.. by tz, 

wty1ir;ht-lacrets 4ore W:et. 4,,,;406 c)bt.hia 

tr4, totid i,1ht af' i ai purttel3s in t.,,oac: of tne 

ot:nt selt500 -:,r'ov ,nE1, the Epecifte 

of sed1;1.5. ocutqle In t'oz$ LovIr amalt,3 

*rid Vat) eastor -t;rt of irce (nrEt 7 6114 part 

of 6) h;)t,betxn lar(nly f7 ,ttri.',.noltI ,Dn of 

=.'PEIctftc „;,a freGm vuz-flice layrs of tliS nart 0; 

c -ost, and fron the 1-oti,ovot had wrin of tlle ColGrado 

r!^1ta t:Lcafr:c:it:lt Eflaimont r'ntfit frc) the 

crlc '&)X '3 H.c1; 

if,b.1 44 of th4 eedtrient la,_:cGAulGted 1.11 h! a1:-)c) beca 

darived la pert emtrunoltion. ..:owaver, i Lttah43 

lit )xtra7olati:)a ht ) refwIrefl. 

Thu retiulti.; or tK-Ine cv4rutotIone Ztablo 11) *'tow 

toe`, 2.014 billiaa boas o edimeat have acc,zNlated I.ake 
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.09Lc, ti •fito trds 

-,:rcolit tfle (vril:.4., 1-7), 

,./,(5 ...if, • ..111tu (tyros 3. rrnat;est 

4 ':. tte 

fo!a.3-1 7) .; N.I•ce'it. of t..:e rs,(!f, ,.0-

t 1 k t: 

1 ,JwiNua olt,a (Lroaz; A'"(' ) tb C)C,3j,;ald 

;;-3 atiti. that e ,,ax.c4ent 

fiecw4L1tod 1,0',BrIt :•tica...;:ve of Lcalcies-

ctitt:tt, no at:.omA 16 tuv.e asti.latn volatlVe 

:0.444.1(;ttliti of t:o to:1)aol;1 is uroecit, ‘-iottocmttt 

it' 

co-o:)4,fltion tho :,441;iht v%,nIct of nedi-

J.11, In due. Ldf tiee)as 13 ”rbsoatld in t4er,1c3 11. 

thSit -,orcout u2 Ui) to l.61 wtit o: seuirteit hae 

zelmoz;!.t(.el :a trw ..owetr ratliGo (arftb e), tts 

it3 Jrily 3 7 .9 Per'c It cf tjo toLia voicrlfi or re,e-

Cit-:Jtif-ALOci L).) --)i-trico•It Cl the 

t,o=„fAl c? e,pltivtut htta t-,f3 -ouldor 

tt 
(unia 1), !`..it it, lia3 V vG1L,::e of 1 porcoilt of 

1...c1;a1. furLor 111„;z1,111t,4a th;4 variu-

t!Citle 111 t 7 t.1 l'i31.)t" e at .1r rzi 1t; OW 

t0 th(.$ pr:),,,Lirtltto of L."..0 Bollt4 

https://zelmoz;!.t(.el
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11:1., to Oe':,th of sedlm5.1t; 1)urt;i.1. 

4owt.e?okefric weii,:ht of setilhAont la each of 

seloot.d broils 1E3 al:3 _ItveA in rAibls 11 1.4;86d 

ti)e voluvl s.:1 t'. votiz.ht tocr.rd116 to tv:mse 

the uvoruve s-Acifio weight o all tEr sedi-

-ent accumllated is ,pko Voad t3 ,oLlads par 

foc>t, sadloi in t1- o Vtr:1!.:1 dolts (are:: :1) arcrugeo 

rer cub'a foot, wf'.koras tha .!.71 the 

(ursas 1-7) oyil:7 64.6 9e4"n6c nar 

euble foot:. Me ..tvt.gran m-y)e!fic weight of ta. 

!AI) tu Its 

rcual.1.4r „de:,reetaie V.zu4 cs,:wlsticueott;. ;Ls note4d pro-

v1t)JEly, the bottc;:-Isot bes Jf the Vireo delta t.2n co.1-

51:',erablj coarser tan bottsat toad of (:11or4do 

4telt,r,. This he .1.1;t1,1 tIIIct a lo4mr ,,?orcsIti anti hl,: -or 

szieeitt.e weight; thaa the botto set beds of the Colors coo 

Ti ct:uuSderablo extra!)olatIon required in es-

titi!v tie woliht &ii volune of topsot rorePot 

teas of tho Vir;An eolto ray coltruted to 

Ofference in tho sveragn 

;14iv_ Particle Bias 

To obtain 4 qtzsotItati.v1 6ttl.trto :)r the nvorape 

;31zo dIstrbution of the co.atituot pert:c1.9s, (size data 

https://pert:c1.9s
https://qtzsotItati.v1
https://rcual.1.4r
https://votiz.ht
https://sedlm5.1t
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(CI) Lam-A.4r, froh-: eitc:.1 of the e orit self,et3c3 'nnve 1)0e3 

e;),. :ea tc-1 1.7. In th . t.s1 

etsto:%1 .2).:;rt -1.4 roe . :0;;,..kate •of ? wnenu Q b1,r8 Fki-C% rir.c. I. 

'vas 1•Ition si SFStale t.1 h. tr t t110/71Y .4;1'10 t; ,-)pne.lt EtitC.1 ‘.41:` ,10 EEO. 

al):)Ut the sdt:io E . ArraCt% 1- 1 :f3/*€ avid 

t:lt 1.)o4.,!-,c(leet hoes tars ld Ita11.Ar iii to/Vare t J :-!4) 

:ot.ton.,s,/t h4icia qaato beon 1.:1 Floret) 

LI:ceoitto, lit abaatice acioquets thie sadiraont 

tqcci.n...114iLec4, in thtl C.51, 1 t',E1 tu:.1134.3- t rDre Set belt 42. ZLi 

beci oxtra.-7,0).c.tot.t. 19 -12',0 4%1.11p:ea of sL•Apikts frog 

the topaet and forenot bedz or tips c,ol.or:iAcic.) 6elta. 

to tYle i•:eno,rE.1 texturul st.t.11.arl.ty O1' t).to tonsot ta;;c1 for,t)s/3t 

bAir.fi ti-sa Vire;tri 6i,rid Colorado dult,Ls, -nrobal)le 

tilat no Froivt error hbE froN7 thte oxtrer.•)latloa., 

r Ssultc c -)LIntiL6ttoris (.1 . nhow ttat 

tft ;z- tlf.tdtar Tvirttele t.c1A.- sedirlecrtt la4:4;:,, tor of 

deal t6 loercltscs proLyesel tely t!itt e4tatteren. ci,ric: of the 

ifihn (gme 7) to trIfli :%o-a1,tor (arca 1) aricl that the 

noeitut 7>aft1.c1e c..ltkz- - lta (area isztor of 46. .4:1 

fibotAt tvico U,-;lit of i7ed1;11.4.f, ticteur4.1114,11:0:1(1 in ?il:rce 

(.,3mEt o). 

Thblo ahosta 1-40cItika of 

tho seditetrrt .e-44. e,i of t'i)41 GI., lt E4ilectekl are. tact-oases 

dirtsetly -*with the isean frmaific vraiipt. 

https://st.t.11.arl.ty
https://Ita11.Ar
https://Lam-A.4r
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100, -

• 41ci• t4...- 4, e4. 4, 4, 4t• 4,I Q- Q.Q. et T Z 1' 
u < 
.- ,0- r r < 
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ti 3,4 /J i 
/ 
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1000to wo. 0 
MICION0 , AMET 

FIGURE 36 

CUMULATIVE CURVES SHOWING THE ESTIMATED AVERAGE 
SIZE DISTRIBUTION OF THE ACCUMULATED SEDIMENT 
'N EACH OF THE EIGHT SELECTED LAKE AREAS 

The median diameter for each curve is shown in microns. 
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firo thn tetY.turvl c'-irecterllitcs of 

the ti- 11',eirt41 tri silveral of tOie htve 1)11 oont11:10d 

rtmitad. se ;‘:_4 to pcvlOe aa osti-,..Ate of Lhe avorto 

al. :a d!.r.tributiocl sf vilrtous ;;zirts or tilo accumuld 

sotal3orit. t5xatiplop o.urvo for areas .1-4 3,-;.GA3 

7.)1Jrtl.rle dlt....1tar of all the c.eelmoA. occ:wAulutod 

in Lst ,6Ad it :41.tout !Ocr-oJs. curio 

for :trot4- 1-7 tih:'Alti a Jtodt4n Nrtlelit d!/.,7-iter or c! crone 

for the :raterial of the Coloedr, ;ieltu. The raodttiu esT3ter 

or the sIlt itu.! claLT poz-t!.claa Jf tho Color'.; c celta lottom-

oitt (vr*G2 c..)Atritst, onlj 1.6'; m1r!roas. 

,If)titb% 1q tan t!'lt in 

Rrssir 1-; gwitv to t;f, .T_z%- ,21.- 1 Of !:sis:1 from tilt) to8et 

and romtot 1-reds In thA d( tare ta rt rierce 1,ast%. 

w7ion.:6 of mutselal cIntr1.1.,%;t4ld by 

tribLar.ies wa0 of tho rotrY.Dlr 

walls, ..)ri4ctiool1y all of th,3 !.Istortta In t Colori,do 

doltk (a a. riiis 1-7) cArrted trito Ii/;:p by tI4 

Colortirlo T141- curve for kreas 1-7 

37) ie, OwnIcor°, cc.st$7-:46 of tAo .,;.vonioR (11.ntri-

r.:1Aon of tiw total loeid of sok:I.mAylt ciarp1.6d I a ake Moud 

by thin Oolorado !Aver th4 14 rdta. !..nterval, 1.93";-

1948. Thiv clArve liows that t(140 artlrao seeicrAnt load of 

the 'oloradc) 1Avor aurIn tht$ neriocl hal )..:4,Den naide up of 

https://ciarp1.6d
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C q IN MICRONS 

FIGURE 37 

CUMULATIVE CURVES SHOwING THE ESTIMATED AVERAGE 
SIZE DISTRIBUTION OF THE SEDIMENT ACCUMULATED 

IN SEVERAL OF THE LAKE AREAS COMBINED 
The median particle diameter for each curve is shown in 

microns. 
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1)3 

4.1. plir.ritten‘; vane, (> ; 'NIre. .!1 

S 1t, C. -62 tamna) and Po. p.,..rictint < Me 

ract3.Z, start. Iciature of th12 vi_rtval 

al.:Ion:10 of • c mrsa cozznolft..,t1.„ •:):11y 1 nerrent o;* Oita voter-

tL1 (Jr' re. t. fir 

Clswitor, 

ros.,:lts of /L:_pictrzit,v, 

s..a -2witioct h: V345 Coloracio and t ts 

17/ t!lo bti7rtri upitr fror.1 Luke Y.fInd 

have boort 1.,:vores,.3-,1 r, 

th (1:15tril:. ,.41.f.in or tale total 

7,0; uttvtoted. !.n-

ctIvIdual tetalyses, 1•,c-..eve...r, it ki.:-,:y..tara tiltit :most . of mho 

c'seposl.ted tai t...!!18 Colorado (Ital.:6s, 3(141A have beton 

carrieti ths 

coaree strtaem gr:vel *41.1c the sc.- cotaran swild1411. 

t.r) -"olta 

!xiort. t..!•/ be.atl t'i.f? re VII' 1 at p,1410!tit 

Trittlafv-n 

i"rort dath ',r1sentcc.4. 

-i‘$G7t3t3 s, r.irt!ier tr...iLie of 

t!, e P#11!..tion.t, 

P,ila Color-J(10 totvioqtzvto data 

st),,A;:le4t or the `.r.tri,:',,r1 Att.,a!a ,..)t Will) be 
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ms, c# arIttaae .aver.1.:e compozItit. Mt) wt:106 usitid 

th6 ,v1ra::ft eJuitlosttlaa of the d.:31ta 

t;orroacit cl(ssei to t':41 (,frothL>,:i uf ,;..1..11,4t14)w t6:4 vvertwo 

rro',Y1 ozlet of th.. !;,Iva death suz,citvisla., 

44.i%okis 1-7, t.l. 3:3 i*-r, &nulysud, 

of ahtcA Frei rerwrted taoDI areas 1-, vilt.tre 

ColQvudo delta 1k) AtiC,3 eatiroly of bottomsnt bods, 

it. is asaamed that Wle composftion of oach sw„ -11,) 

re7'n4:11-7.“tut!„'ve of t:iid •Witt c sIC141o;lt th V.e 

area frwa iglitc!I t, w. .:btalai<!* KI7A4evt:ir, &robs end 7, 

Vlore e,t91:-a Awde ;z7,y2 toDn't, reirevit, 54.:3 otto1V-

ot r. ui, thia ourfoltioa ar.Jt data in 

aro:1 ar4 tivtdiabl G.aly for 41.%17..as ;10_37 aad 

tftbL!, typs.9t and f)rAsmt Tt seos fair 

the t t;%e bettesst baQa iro 

ar stniI3p o.oziloslt!o;) to t:-:c bctt:)41set bo66 I. Y1 erca 

t4;t11-:210 bablo 03 thA iJaois of Llits assumption an 

ftetimuta het b4a4'►n xilude 01* t' ft nveraL;* c..toptlf*qi . cont7,ositIon 

of t!lo tJtal 4.ad1metlt 13 aroaa J ilt c 7. 1"?1,, O'iom-

toal ans1ysn8 o: the notaMelvt :LI the soven 1A;<6 ara&s were 

bnon covibi.1010 and u34 to -r11-1,-le'tcl nnt!ivite of..cto,1 eo 

tne avertio cwnlcial 1::Arrbstt:;11 i:11 or t!'141 sedimeat !ft 

the Colorti,iQ Jol:ao . 76) efinult4 Of tMelZ, cotloantl:.ls ant 

https://cotloantl:.ls


 

 

 

Jo EMT, intr4 voal,'/E1 cq44.1P44 Tz 

4111, 46 ,. *an,t4Ui7; ;(1 nItrip41 • J4_ fi; 4'4. ‘,1 • 

3ivANJA0:: jc 

•c$;1..T.,r; .S. 

VT •
4 44rtri 611:tj17,40;1 3vo4u;. 

411.4 yo !;poci goscr744(,(4 QuIj 

tAiq di.'41ILv17, 3 ,;0 TA7A-v4k;b', 0a4r.:).4n).: P44/ 

ui qu4Alipv y.14 

9j11 01,0L104) 4t0i7. 

*4^,T? 9t1. 1..4Y;4A,:tr,VCKNVOZ.nrVfNrtq0cs. 

pwt *tunivo*; 4 0t-cr 

tont;i 23 eaw; ;00q* W-Itep 01)11,4'01'GL 6k;:, "mrIguel 

pti) g4x,lpo,; stInI3:vo JC tvic,141.411utoo 11; 94Y, solCsto4,10jjlp 

ou.1%0v. .044to' puo Jo 

4Ti4 l>4.4i.iPtiV 8MOVC 

g oNatqz;) rdii);WEII311:; oxig szJTC',,i3a crI, Jo tr.,efTlIcv 

94;,00:Jc. t , VO r11.>0 

• 

-5AT 4 ',11,14,!! Awil7 

o4q1 Q431 ;;,1 -4 /JIn „To ,341 ;.1 

At; t.i4 jo 01—_:11.44? j: v,71 t).30.is 

111047 iurloal t .7,— • 

OpAJetv . do i,c4 7.11 ... El' 

°JI 9Y-0 4 ui 11 94 U R 

56T 

https://t).30.is
https://01�_:11.44
https://0a4r.:).4n


 

 

1)6 

sf1.. 12 

hxkniait r.lc,ronoalti::::: of '‘Lv u4dI:lent 

ticeLmuld th--) 4?f:ItIA.1 

..;o:lastttuo. H.re,iat 235 sal: -'1.:, s fro r. 
____ Tiple.s!,i2...)1 dnit0 _ ___ . 

.. . 

. 
r •A,0,1- 3 3.0 3 i:7t: sp 

5,_:C., 1.6 1.41 

CS') •,: 2.17 

,•., 
. ...).,,':: (,.(.,0 

c 

•:./. 2.30K.7-0 -•,., 

P,Or ...14,1 .13 
C. •.j 

••.,.) •06 

. , 

1 
.,. 

$: 63 I iZjl tod a v t., ray: o (. : s lor:1 o t 332, L;) , 1= I . i , 1...-, , 
1176, 4:o.1.! WI,10 (cAlblv:. .). 

.,ete Cl.::.rke $ 1.';;;...i.$ ;n • .;O9. 

laci;..J.0. lofo, ,t..i.-1 to oAl.Jatic,.... af itV:). 



197 

;no,i-:w6171:v tazitoni.to) t:Tpe iAitorntnod 

%-ray arooyrtiss. 

toatt3 wee e.171n.ftd, Vial sLul 'aofit 

. - 11.clo that ts.:cire.,rnatmont. Tn!, 1-, sults o U1,1,.1o, 

is s:-. of :.!ettle. clay irk Co-

colOritla or (1.iirifcit.t.1- fc.te e:id ()fin. t.- o clay 

woiL requi.1.-J la.,ehtn.r, ..cld !, t,:foret 

cGuic bo used for .Dormate. 'Metre in also a .DossibIlity 

t( ij could ba uveci 6.8 catel,yzer for Oil cckt:, 

'ut nc tant f ,)r thtf3 'ronorty hata yot 11110:1 made. 

The tont! ol.'1 t7 or th4 Vued s (lei merit 

w u 1., o as for at'“ t tryanufacture of 

.oef tulidIAz 1:11.ck ft an. otbtir c2-:ilstmIctton 

• clockt 1-veatA,d to a tecP,arat..Ire f 7.100° ".,, 

"mac.: tnran tz, four tIntos 

• artaft 1c t. t i1 thoLti,;:i sonstihet 

vv. l.1.61-!).z. Thr.i c3:' the lgoat 

7oaaris 1,or cubic foot to 24 2ouners pqr ethic 

foot, cf.,.ic/l is well saLtaitia rft..aa of tlootInr 

71q, ruciact wad bs, aurntiwhat4 ,t!';`!',.ti .{.1-ie %).1'A;! ;14,•' 

'ize“vitn•ad stro,vor. $,;7ont of tile c,,rverciul. .dtaciacts raw;e, 

wot:.,ht fr-114:;;; to pokulla rep f!:Able f!Apt, chliany 

because lletter Is,1,:)at,nattoia9N1tat•.!Ares 1,300° 1. t 

P,10()° F. cannot be o1uce fr rto:it rr nthei for V.IIs 

https://U1,1,.1o
https://tazitoni.to
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:30nco, kad istfitarIttl io ti. 1 uwisuf,lly 

us blulativ cl;,7 -1.thotAeb it woulJ requ!ro otim 

32..Allag la the 1,11Am bocuuce if tta sc, vwhGt lorrclw 

blottt!xl rtin<io. fd, dsterxin4.'d try /low n.,,IA1r. (1'n° r. pr*r 

hour), b10t;t!Ac of tho !„.),0, '::.,644. clici f):!.curz; btit7i6on tr:-

')eraturfig,4 ;-,Gen° F. ra ;',200° 

t:*(1 ,ft a (3r!11 1 fluid 

17-c 1:11,03t1;.%%ak2 Guarz0 :10:-41111:vr;:q1in (1.L;1) 01 

!'.,tvetrutty of t.o4litIrl rokinr2 tn:,:t It ;%Als 

t iit th' VI.Icifiutione of tho ,)ttaq)161..m.1.1d.AeLe!, The 

vt3c‘I.Ity kLid 1a !k c ppopsvd witb 

Lake ilad ola: tn fr.,sb-AAter 

clacks cLirreit1:-/ uld fov tftte 7urpos^.. 

https://ttaq)161..m.1.1d


 

T:4 iitew of vi;rint7 of t.onle that nave 1.t i used 

9y3loarwz.outily turbldlty cur:,-• -1.t, iir tho 

trust 1.;,'.76.1 defined, tt clesiriaget at 

'Stie outar:t Otat1.111 ti3rn. tur'oldity uur:)erAt, a used 

!IA paner. C1).3; $ 27) ri.rst tatroc',i)norsi the" 

moso , turbidlty currerit, &i '. mytr.-)nyo., icr ri6ustty. currant 

(I)uly, 1936) 4110 s clans! 3 1. currnat (.'.L.tettoon ari:1 

19P). ef-arbidlty currente, ar.f) el.Irreritg frmhtuced 

seer/tent etl.lar4z.od 

title d rt s C.:" tit,,r of th stikftle 

ter).-werkturs und allc2 ti3caLise ite grActor 

.•7 etrietty, iyctor saJfr-terldeci f1ot4. :t1:leath 

leus e.altre for ;;it von carry,t?zz 

c.;%/weci‘b1,3 asv:otint of eus.,w!ouieci soc;Lreat ente4rol quitit o 

ollar of mater QV tC10.1 Santo tenn-)orsitv.ftt azr3 st.;111.ntti, 

tutt wute:Ir will. nitz),Ks berk•NAttl nliiLlu.4 ci.16er 

.,,y4( tor ti t ray I by ,...;r6v td ort: .f) (..7 t ta 

refor:•;:d toth ,sleci of water. .'teti. (1'-f.32a) 

tr4its t;rpro or turbidity curreflt bkz- fon fiaJorflcvi. 

1.n m;ture, novevar, tLe. tstr.i.ro, ratt.:3-ft u.acl 6a:11111t-z of a 

staad!ti;-:, !;nc:..y of vaattn- avn f. (? Cron) top to 

https://etl.lar4z.od
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1},s f.--)cools or.; w:93.1 Z": ''tiva .,:tiettlet, 

S .PC3 t t -":1 4 f~ i itA t "it-trIxt,ure 5k414 )C--4 0141 

1filv:Ire voalmoLdy r;io ;•I' 

vill**or 1-,c1.:).)nor v L 

390 t-te. f;!'41 low.r 

,.:',1rAlv tho 

ty wat.ar b 360co 

!•ut :lot as i:?,ri,e.t 

(::!tzliilt ," of t.;:ie4 lc.flvor gtrut6. confAtio:4s 

t;-' ttxz'hid rfv ,,;:r th*; Eurfac7i' 

c'bvta ca ono 1-3‘..$ it re.t 

ty'ya of tarbicilty ht,s !la t:iterflow 

3t 4 11 iinothrsr tip," cr turbidit7 zizrrent., treo,7„1,r5d 

rot 4 e f rt'. tl on C.: 4±,cibr 

vEstt"7stor, cf:110:te fin ol-nrflow. or!tur lahna 

‘vt.tar t:Aa - fVru z.:1.-.4r at the 

lielv.ftc;* t 11-1 1.!.`1, f;".011.9119, 17.9 0,1.1giey 

rIvor ,73t,ffle4 curtaze. In creel" f t}-A.3 

flow to tivie, rAL.0 ri.v132' 

;n t:. or 14)e.,-). Ir,oLtis t!,F1 

wati)r. 

Most enllaitIons.0,: ourf.e.lts 1)36; 

113); a,:ic! # iilleilei;"; 3.nd 

rmci-1 /41.1r,! thLt t:toty 

https://z.:1.-.4r
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ci.irface v." At, tip 

n o tilta yn13 carront us 

ottsrflc- . ti.,q2b), br,:)41dly def7lom :;0.1.2ity 

on ov, q.t.kl. CI r •!, t'cr ; 

u Qf Ti«.) 6r-: the 

"of a qut.iecris!t:', tc ex(ique 

elrlo ty9_2s c ,../.r.iylty flown t:lgt uve not *.ruly 6frAztt7 

r17...)r bt).1th air 114:n e71 !.toc,Lby4 

:ii fla Of' CI ::_rnTiity now tist•:t enoz rwt fi4et the 

reciolos lf a 4:oa41.ty currellt tecw.Ine nf t viry K'it 

Letr4,.pq coas'ty 74' svczt.or slr. re-

rerr7 :!0107:: e,z;i1r ies in eel::.t.lon to 

linwv4W, tr'sy,;* iv nn 14.t0 for 1.ric3WIL-w 

):113,tyd" 

iitst 1 of a .di-iriy *AirTo:lt, nix applied 

wFlotdir !_ciclac:qc 411 c,Irrer;te wAteh al-es ' co 

IT/ dleferoac.:01 ti delastty. :.;;(!: of them two 2ro:!uced N(.1517 

by !icesin tet7erct or ut.11ialt:;. whereas iAtztors 

orlbco, at 10,st ti lartp trG:% e,fi'(%-^nc',1* 12A thfstr 

amount or StieTJoat.1,9d. aedimeant* .14o ty7,8 of 4e3Etty curv.oat 

in whictl mJspe1ide;.1 emdiAlo:Jt uot:2vnte fc,r part of the dif-

rttrwiee in don31t5' if referlid to in thTs s,t4 a 1- r-

bilty fnlri'elts !nut, a tri:!.31:5.- ciirreat :my be rather 

ets.rly c:erta.36 grevIt: iicot turblet rotor t^..rouri, 

https://c:erta.36
https://svczt.or
https://Letr4,.pq
https://4:oa41.ty
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t:.;Idery 43,t, OV:$r TiLttilr cf f.':ront de;e_fitt. 04: t}:ie 

dIfferota ctutaallt itIspe,:16(,(1 gei!.•1.ent, 

az7e.ndo:: ar.$f trx,at 'J.; not, t :ti cf f ac tcr • 

L1 to ovdrifloz; type t: coSl ::. tiifnat; ty 

Itlejier t•ei.anttrutart-

-11:414.,rly, tino cr c;:id:arflori oc c.,:rva4t 

IS Lib : N4,.$ 011 t3f.7A17)c.::It/4 1‘).t cc.' irt vrf.i.t cbeits for aic 

,1'.:u t. a ?tart of nit) 4-t: u ti ' 3 lowicv ''4r4y7rattive 

or zuliraty. 

Loist! -a to R.1-vir riteicher• o Calr 
.1.1111•• 

1 'xrout arf-_, <Aii01opek1 at Vv.. g 

t4lia i or5i arid t.*057 l'a4ve 

ported u trent4t1C6122 C4Cldhat1t:.` nn4.1 t,t).t1-1•3 

nart,2 tto ltklre.‘ f -Aictioto Vtrg-In turbitttty 

ccirreatc are cf. Leif baceunm 

thoy not Leten 1Stuelett 1 611DI v. , etin, ;q4esezt di II-

::)fet conc.:wiled -11-1.rithri, wit!-, the eolopado 

curr-aattii, 

• 42'blaity currents flirt ;A:neetvit thti r.r.:Arth 

01 tie .0 0 ltr:* (3.0 %/Or'. only panel do t'.16iy now the 

e-atixe of' U:ts lake, Ttlo tlzr ,.4.10 or eurl'eAts 

eyentriatted 41-:ove, se ovorric...nt, uta,LIPrt low an 

loodi but kinc:cr,flow 1:! by far the dolz.d.zzant and 

t R nportscit t 

https://tlzr,.4.10
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0-rerf1ova ;occur Nre...1.3G 'arty 

(usur.1.1y from 1at7t 6.ar).;; JA.7) w11:61.; in— 

wutor Ityhte:' wator ©V eurfaae 

lais.n• 71to 1:1: low 1;o2'tod :`ertvoci 

fri7;:) the, r6p1:: 1.:1 

nu,,! r.n-Yr•riPtne,..8 tax) (-31.401.?..rc.e 

ror T!!-, e the t 

1, alt1t ) 3 .-ir- face wntnr .s.nrt a 10:•7' "Or, r, Ty SW - tho 

of t?,:t wat. -‘r t.lan 4..-,hat 

f:••rater (An 1,152). rlver 

1!1 tji!'a corvlop.17,- ca.r1-11;3 if .:41 cart €)f.' sand 

A5r:3 thtlnel con-n ct:4n ,191031ted irl the 

to,prsfst suy.I for.sot beda of t.:-!(5) `Piori.turter, 

1.%flosatri: wat.lvo tr scfli.Lleat rtqniAlativ 

slAspians.10-a, h;•.'.Ilt ;A C16:161t:, lower thist t=tt3 ikkOi 

• the turbid river wPttor apreiads ot.4; the lakre 

5urftce, rAPidly at,arst tterl tragrineiMly NOV 

slowl.; at; J1117 9vorflo* oo.ittau,os chriin141:•q. 

Oirt tv; to t,loae lowor velocittea and tc the' rrtene, 

of the ovorfl3w wt i,st thfl 6a eery lat:s.‘‘,t viitar, U larit port of 

the :!..1!7-0),cit Iv i3rtop7.,eu fp):, awEr,v-,ilea tte Drat 

few :Ilion or t'ra -,..,11. Ms, raptc, erytid iin(; of ti t() Li,)e,74:irted 

sedt:ilent ;11x5sirr o,77tr:::17?. tqo 

https://corvlop.17
https://usur.1.1y
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rarent at the l vu., svirfuet) to .:-.)en.cent at ti,o 

bott,ortt. 

11 0.4:4 242 , 3i)-31/ =.as i 1 us t 

thal; 1)tirticlos fri./.:1 ea overflow, arca 

the 1,ott...11, ion; c:),Itiatm t travel la a dowri-

vtk3a ,Aroctl,r1 es sa unc',erflow. o;r: the dtffinulty 

in.avonorit of * th-Ln Liyar of fluid 

aodirawit ovor tqe of A Lakl, it;here ts diz'oct 

*5•71.9.:Ice *:::rat this t:,7j3o r1:)vi oteurs 1.,:41e :;read. 

t;:e -:nand„ it ins evideat from tiv) J!..Etrilzr..:tio,a of the 

tocu:dulat;(1,.. (r1„;. 1.:;) that; sitn.4 11 tulderfloA's Ituct 

ecttie of 4.016 nubooriz(4c1 

c?-vitzlnal 91: ;ho C;olorittlo Elver. If ttiaor ani4rflovis of this 

t7p..5 war' ;lot acttve t'Ae seci.lAurit; that is 

dronT)t)C. frwa roulki oxoected to 1./e i4ccursuitcGod 

over a. zrcat ;7:'!'t of Mir; IAvestlations of the 

aci-_ianulated modirifint chow, howevor, tit essentially 411 of 

ttm secii:tymit t]le lake by the Colorndo :Aver 

t;u0D1.dity ruvrents t.1.7.03 nocvr.tzl‘taul ¶ fl t;, e 1-,F,gloil of the 

subtitorged Colorado 1:ivor chat;,nel alac; that no apnreetelAo 

amount of sediment froa this source het. acourulete.3 in other 

arems or the lake bottor4. It aoF)ms theratoro t 

that thaw 4edtmo.A; ..!ropreid from tt'm 0-ierflows thot shAalow 

eastarees travisle.alorIE the botton until it C.C.:(01 to 

https://t.1.7.03
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in the dAor f*au.0.41 of the Cracira,.1‹) Vinro 

¶3 no svttliiorice wbuther trot witcrtia, re;Aehtni; thi) 

submerger. crA2timvis to Mo'iti an unk:erfluT 171 a 

dowalaka directitin• 

. 41tilout the overflc" trle tarbit:tIty ci.trrat pre-

dzit,lata9z late sprIn uad 41traor, In'Airflows tiao 

underflowe scour Vt.ns eilui t partook when tne cleasit; of, -

ttle inflow is sufricint t (314E* the river wAtar to pluilze 

benoist}i the luke aullace, 

Intrflows 

Interflocis kre away or of Al nor sIFAifisunee core 

pored to uwerflown a:1d uaderflows. :.derson (Ind i.1.:tchard 

1)52) report that tnterl'iout dur1.1: 1'44 ware nromi-

neat ill Auwjtat Old 5epte::71bor, uad that this pariod 

the teriperaturts of tho'river arw ttio lelze sw.riaco vecit,lr 

wof.6 k3hOUt the own., but the 54inity of Lilo .1.104411-41; wuter 

wc.s cura,t,.;eraly zreater t}u the bullrilty of tno lake 

ourfaoa Ittpr). 40%6 'per, tzts coasit vf W:04 riv#Jr wAtAir, 

even with iLs tasaylved aLid suspwaded 1.)ad, was not Ls great 

as that of Like colder water at the bottc;;;* dtf the lake. 

Uader nose eanditious the teirbid rivor water elLA:s t:Iroagh 

tha IIE;ht surflao. layer and isnrecds out aptinterwadiate 

deT)ta over MI6 Joaser water, thus nrorming to the 

41er1/lition of as interflow. Although t;he hi g:1 salln!ts of 

https://f*au.0.41
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such iriterflows can be f2ieltifie-d for a donsttleruble 

dieLanco 6a*nlakl, tes susnAn‘ied spamont raeolly settles 

to the botto aear the - ri-Asr satranoe. 

7.1nderflows 

Underflows are -;le 6onlAc:It and :Yost tlIportant 

-our-vent:43 tratwoortinc: lnbc 4,i49aever the 

deratty of r.e Inflow is L-roater Wien the ,erisitj of the 

lower take laTirs, t?;(5 water plvAniw beneath the 

lske surface aid travels downle alon; 1;u7-vnarFed 

c!liarlpoi 0.1 the Colorado :Uvttr. fl s7n‘laj LanO. 

overflows anf 5.Aterflo4te Jiro rfrerlodiaellY rolste46 bi 

underflowat but dorIng fall And winter tore ls a continuous 

ftovawent of turbid water alonk t.ae- lake botton. 

ohari:;eti by the Colorado river from Cctoer t OA' is 

eolder and :or s4111te thaft ths deep watar the eastern 

part of Via lake. Owlae to tllose fbctora and to ite sus-

;)oadee sadl.!LaGt. tho tiuddy river water sinkn ra;,iely bexoath 

the clour 14ke water and trevols cloni the stA)morped 

Colorado Riv©r channel. 

thts period net division otIreon th.o turbid 

river water cid tho clew li4;r1 s1,14•Tace Is shcA--- And Citstlact 

an a;Aown tn flk.ure l:,)s and in oomnonly marked by a raft of 

rerr>ad tato the lake h the Colorado Plver. This 11.11e 

kaown ;a a coavere,oace, 6unot,,ts (]ciwnstrostm°: 
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movot vrat9r at th4 Ictto41 of &cid ua upstrea 

laosecioJt of water t!1) slLrfst. obrs!fc coll'Itets tai.; 

of trf4ic:- WIlf4P0 t14) atzrfce 

e'urreutts moet, 

untrfloda eo .1c,t rsaoti ,,&st.arTi ,1;:trt, of the-

laka, 7-)Lt :At 16est COsn,4ous :6110er.1:lows travolled 

ol6 lort.do Filyer chenilel rrort th.i, river routi to 

'io3v9r i7 c7, s numb r , 11 :)CC•JI'Prt-ic. (iuri t.;ie :irst 

7 yours of IcservoIr onaratIon (1')3,j-1):41) w!ton the la:ce wss 

frail 70 ti; 120 The only other ;144or flow of 

tiArbld water reao the duct arrtvc..1 in t?Is fk111 of 1947 

whoa tele diatane.e, 1--;ctwo, the rivor ncuth aa'J the3 dam *as 

ebatAt 7,zml.les. taev7 eurl'elts E.r,11 

cornarAtivoly rare, t;:cif hcvm triatisortd treNo,.1dcos 

ct.laat3.ty or zedtam.lt Trost (:!staa(-es fro:. tho ht,tad c4 tno 

loke. 

Vt3 L'Irst three mu ,InclerfThrie carrod at Hocver 

from 10 to 90 allos lon1P5 v01014 trio lake ?iuu. 

((rover and i ouarci, 1938). ?rlor to Ylky 1, 1936, water Iss 

dise,hared throuel ::tv*wr.1,:,r. tuazlel loctited .14,,Nr the 

bottom of tho lake; conseque:itly, the urrtval t ': '9e of t%upe 

curreats were easlly detected by t:-:e a7;speare:Ice of turble, 

water In the Coloreds Aver chAlviel d‘witatroan fror,1 tho dam. 

Grover artd 'It.ork. ,.3 have t'iat WInse underflown were 

https://zedtam.lt
https://ct.laat3.ty
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related to large Inoreanos in tnet rlarqtit,7 of auN-1,9nded 

sedimont carried by the Colorado f;; vi peat the rsil4 Ccryon 

gaeirc station locat<IJ 265 7-ti1qs ir,stres:. fraT! Lai' 

and that the 8rrivs1 of the. urterflowsi to followod 

t44 Increases la taio sus .:14n4340, andlniAmt load at the band 

Csn:!'on !ItatlIn by nbo;lt i'u7'thorinor..5, Lho-; roro ablo 

to 11,te tne 1.3r!ros!ied losd of st;sfleadd sAidt7iont flearftl 

fLooks on no Lit ale Colorado bid ivtiz; Juan Rivern that eater 

the Colorado W:ver upstream frog the Iake. 

Ethos te closure of the elvere-on tual61 in 1)36, 

Vie urrIval tiaeo of turbid undertlows at :foov6ran are 

less acuratelj More la ao rocord of underflows 

relachi!lz:7 tho dam durinc an(: t'; our 1y :lart of 1937, 

hut Jwit 19.37, nous'uref,Jenta by the 1:urtitu of Re-

eAamatIon r). 20) taldisete that the diversion tunnel 

through Which water waa nreviouml': etschargid, '.N been 

coirers4 by about 10 feei or vo&ment. Thus It lipeers 

that the floT of turbid- water throuqh the 1ek4 WPM probeqy 

as prominfliit during thi3 parioe as in 1935. 

•Prot, June 1:417 to Vocembe'r 14, monthly mtisureclonts 

of t)0 eodlmout level at the bottom oz' t!..o luta naur the 

‘'.11:. wore mu,-19 tYie af Recla=ttoa (1A.1, 1v47). 

31) olasay reveal t'flia pori000Th".3 data 

whio'n cons-;1c.,touts flows of trt)!A water haves reAched :'oover 
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FIGURE 38 

RUATION BETWEEN COMPUTED DENSITY OF THE COLORADO RIVER 
WATER AT THE GRAND CANYON GAGING STATION AND THE 

ARRIVAL OF TURBID UNDERFLOWS AT THE DAM 
Upper curves show density (in grams per cubic centimeter) 

of incoming Colorado River water at the Grand Canyon station. 
Lower curves show altitude of water-sediment interface (in 
feet above mean sea level) at the bottom of Lake mead near 
hoover Dam. The sampling station designated as river-mile 
354.6 is located 200 feet above the dam. Stations at river-
miles 354 and 353.5 are located 0.6 and 1.1 miles, respective-
ly, upstream from the dam. 
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Wm, The pufLo,is or t.istlerfloir art) aarkud hy 0 rapid rlse 

In the level of tile water-at:T.out latftrrese t.ontilL tna 

dam, and st.diivarenly. tate intervalr butwoeu pvrtos of 

qadarflow are marked by a lowori of tlik.) 89c11:aoat surface 

414we to eo:Jraction (cotao. 1./51). 

Also ehoWn in fteure 3i arcs tl)e, approxiwate 

densities of Uhe tacomim: river water durtng the 14-oar 

pertoc from 193 to 194i. These 6e:181'61c:5 hitve ?, pro.: 

ruted from maasureme3ts or tesmerature. Fhlinity, and sus-

ponted sedlnent of the Colorado ;Aver ss reo2rded at the 

Graad Cats; on razin4f, station. Pbs method used In comp;;Atrir 

these eenettes is outlIneei riut4; (1133). 'oho statos 

that densities cabto,liltod by this ,tetilotl 7.-rob6tly hsve f.tn 

awerar.4 error or atoa 0.0M) erom or cul'ic coiatimi tsr.. 

ta toe ccmout.;.tians of the aused si.1)tcts wee 

taken as 2.67 as dotemitlet! by arflet !leasuretAc:it, rather 

than the as8mA)d value of :7.6c used by ubey. III the eb-
, 

seao0 Qf u'raraturrde (luta ,yvior to So)tenber 391 193c,, it 

hat been aesumed that the temz)eraturs varied la hot the 

*IWO 00.44aer Fis 1939, Whieh appears to be a ro:)resn';Itettve, 

Your* 

ofThe density of the *titer enterlzig tllo man 

Lake Mes4 atter this coarser sediment portfolee have boon 

dsoosIted In the Lower Crantte coo, ;fo end r4_eree }!Aar 't, 
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leytyr 3f t,14, rat*1-

Ilaastne te •sirmnd Ca lye" .:-..A7A.,vc:r, It soorle 

a fair asNunti:-.71 1.."Itt.L t'to detl: el.L.1 ,A, I,F LI .1.1a vr.Durlt 

Cyr' seldinet still 1 1 eun.:,onr.tlhva t'la t,.4.110 rvar wht-,or 

e4tere the 1r, . the..e.s art, rctitT.‘11 r 171 the tiare 74.00ur,:io 

vurttlons i su.spondee rmdtmet eQ:Itkynt o4: the Coiorudo 

Firer at tri OftnIcci e.tetlal. f couret, t..ose 

verlstloizs area aot. synclInanoi_s owtriz to tLe rotz.limd 

for oatflr to flow fr.1 tto Ora :ti '.;:aayon statloa to the heed 

of Lake ;4aad. iittb,3y (1)Y) 14elcate t?tat 

the titAe req- . CiunyonAred for .Ater ti; travel fril t'flo 

station to t, .e onatora oai of th4 Lilco rorts from 1 to 4A 

dayp. Tho sltorter travel tt.w)s wek.ir ilerioc:p of 

rlooes, wherai6 Innmr travel Vmos o(.7rre?nond tn 

perio,ic or tztro:;.ely low c.toc!-Iarl. 

The cAktb prosbntoe In ftrure 3 eler;rly chow that the 

litotes in thf3 sodima,nt 'twit' t,ehtne .4 olaver :ter. follow t!I;N 

Pauk w11*, ,,:otiOtto:n o:` thl) flulorndo Ilver at th, krtrine 

Canyori stato:-;. « cJilsi4orable luir r,z be expected betwoon 

the e,rip.ogrance of h.1,4) (Jenstty wcitor t1,1 Canyoil 

sttiton and tLe rlso 1;:1 the eodiaaalt lovel the 

1,440 of tha tiale roquIrtld trIc 6onsity wster to 

trave,1 frum the Orand f,:mn7oa tut: on to ?oover This 

travel, tirde uoess riot soeOunt o hi-waver, for t!J,e. '.otL1 time 

https://asNunti:-.71
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separation of tho om-vee !.n (;12sertratIfYan of tt.) 

sediNont llrel behinf). tIle at ars macie only once aaoh 

and It is po3siblA, therefom, that tine tIme of 

arrival of turt.ie anderflows et the ciao, rifty e missed 1,7 as 

much Ns 3C Otlit. 

!Svea thot/h the tlaifts of arrival ofmnferflows at 

Dbin, since Julia 1937 Are knoal less accuvater than 

those in 1) the risoc to sediment 14ve1 beiiad ti-is :tan 

are clearly related to p.oak water tionsitios at the :„irsad 

Calyoft Station, f,loot of tnose parlods of urierflo. tmvs 

.hoe:; associated wit yak river wat?! îr eenslt.tes of 1.0;-: or 

greater. Huweveri two of t-o flows ars osbaciatef/ with 

considerably lower rivmr w* tor 761,okl 193k the 

maxtrura deasity of the river water prti;n' to the arrival of 

the fit'st rlajor underfiow at to was onl'i 1.012„. 

Sirnilsrly, in Nay 193, a coasptcuoti uaeerflow W63 an-

sool,ated p!:,,alt: densities of only 1.006. t_q lasts 

of the,so oltsoi,vations alOne, it ts cwBleat thet otner 

factors Itraddttfon to densit'cleZ;ominti tv;e dtstente tilat 

untierflOws mo7e 41on - the botto of Lake VarluttGas 

la t..1,1 size of the evAsntmeed ,ocrtiolsa, tklotr degree of 

density in-rloeulatIon, the dLa'ation am volume 02 

castor, end chalveaflow, mixin of to larlow win te 

in the blc“.)e ttod width of tlixJ, over t4.11;;JI underflowg 



more may calso determinr, thair distarwe of ;letiotration 1:,to 

the lake, but density upf,etars to ..,4, V)et do;Ainamt fLetor. 

fj'n Mtaklms4 

One o: the str,st striking features :)1^ the anderflows 

is their low vel city. 11011 (194a1) haE estimated t'Amt tie 

amortize reboot t; of one of the uaderflows retachtiv the dom 

in 1935 was approximAtely 0.113 foot ler soonA. 

ro3cords elnne 1937 (U. S. T.;urnau of Iticlsmation. 1941, 19LY) 

8;lo* that the ravervi6e velocities of t71' lat*r cuereats mitre 

penerslly about 041._:; foot pqr second anC .c.111monly etv 1.,v as 

0.3 foot 04a. eecoad. Those recordt alvo in(,.leste t;Int the 

underflowe travel muell more vapldly over t4s steeper, upr,er 

nams of Vie Amite that: over t:ie 11.4ttr, lowor !,orti*ns. 

aoun velocIties of 1.0 root per see :xxl are comcAoa near the 

river ;_louth wnelv the tuzbid writr Gown th3 face of 

the delta front, but by the tip the,te nurronts reac4 the 

fist floor at the ci, ulder Basin. tiutir volocttioa arm lone 

then 0.25 foot per seeond gad are o)mmo. t so low 'or.illy 

mnasurt)ment. 

UilOorflown are coartned to t)., submor?ed o'cida:lel. of 

the Color‘do lilv4er and aro e:prterall:/ only a few feet 

Liotween the 01%trunao of the river in 1911. Etna tk:o tith of 

toebolms•Canyoa diirtones, of sbout mfles), 

mil4ng of the mud 47 infrow and the lake wator tttirf)s place 
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several teas of feet above no 1. .aervoir btlt vmst of 

:ceberc Canyors the as dlrflo of turbid water le coufined to 

tild very Cteepeat mart` of tAm rosurvoir. 

Ia late lovoltber 1)4, unerflow of muddy water 

nxtencied to ti -,e east side of tbx, Viz4 tn 'Theervhtions 

of this curet oared v vory shftry interface between the 

audd7 flow at the bottom of tho 1alim and te clear water 

above. Me averao, thicetwi (L 'Lho !.Adrfloie• west of Ice-

berg Caayon WETS a:,.out 3 foqt: at;c1 dereatty raLc:ed 

a?nroilmataly 1.001 fit the top to stout 1.2G0 at -Lot botto:a. 

In figure 39 the typical vertical distritution of denaity 

of the M>veAber 194a underrlow .is. rth*vin in a sectioJ tkaa 

et tha %math of Virgin L;unyon. Ti e vsarked tacrecA3e 

Os:laity aear the bottonl of the underflow nrotably re!-:›rese,c,ts 

a division between matt rial that le st111 in moticn and 

that which has bean recentlI , eposIted, blit as this Contact 

14 eomorhat trenaltionel, it t6s bef!n'eenoted in fiR4re 39 

38 A gradational tone. 

tOOU4t_pf Sediment And Antollee_l Trvtal 

Lti a nrevloua sectioa of thte 7.oport it has been 

estimated that epproxiinatoly percent of to total wflit!!at 

or se4144nt mclumulated in t%e Colorsi:Jo Jalta la cs- ntalried 

in the fines,,4reined hottoset beds, ?t-acticall,f 811 of tAis 

materiel hbos beea transported by turb idr.ty curreate 
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FIGURE 39 

DISTRIBUTION OF DENSITY IN VERTICAL SECTION 
OF THE NOVEMBER 1948 UNDERFLOW 

Section is located at the mouth of Virgin Canyon (Uolo-
rado Aiver-mile 301.9). Thickness of the underflow is 
measured in feet above the compact sediment layer at the 
bottom of the lake. 
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developed tit the mouth of the Colorueq Flvnr. kdol.es from 

tae bottor:st hills prrYtitla 11,1 informition fps 

quantities c: :4storial tau o nave howl troasilorted into tha 

lake the tiros tjp6g cif ti4,bitlity cur7.0.',ts; overflows, 

interrlot4s, aadt uailerflows. It Is nloar, Llovesver, frog 1u-

v4540.4,atioas of the Ss Bureau of Reclamation (1i!,3, 

vzIst of tho fn the i,oulder Aas been 

traasportoU uactor:loths. IaLerflows have new5r booll 

Idoatiriod In rist.71n antl overflows rarely #xtencd wort 

of idol basin. 

In fi,-7pre 40, tie ,aroentage distribution of radio:ant. 

tronaported by the Colol-ado hiver turbidity currfInts 

bee:1 0.otted egalast tt!,A t!tstance from t'lo eastern end of 

tne reforvoir at 7r13e callyon nt%asurad alonq t)rn buried 

Colorado Flvor ohannols fIgLre shows tat about 10 

percent or the sedinwit car:: 2nd by tho Colorfidb fiver 

turbIPAy Cur: plats accaml4tac on rosorvotr flo.3r 

at u OIStfsite of more than 43 ni1,7's froL, he ho ad of t'le 

reservOir Gild that percent hat. accumulate at ii distKace 

or wore thaa 100 mile** . Owit<,, to advance of to 

frOnat int-J the lake, it is not known p.t,eciself how far this 

material hks bseu tramelorced. It le know4 however, toot 

most of t,le sodiment i, eton trallsnorted..1 imulder -; Lin has 

at least 70 Ail.)s befort4 flaally comiaf, to rent. Tnese 
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FIGURE 140 

RERCENTAGE DISTRIBUTION OF SEDIMENT TRANSPORTED 
BY TURBIDITY CURRENTS IN RELATION TO DISTANCE 

FROM THE EASTERN END OF THE RESERVOIR 
MEASURED ALONG THE BURIED COLORADO RIVER CHANNEL 
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1ww-rnrvjnw flown of !_rbid AW;lr ;:ol!l( t In all 77:-WA'-,11 

ity, hive mtlny r1:st, ttns Lect 

hiad beAn 1f11-:e 

4. M.:,11Ac,1 

The •s,ii.7,1at tiecartzliAtfv,' Cn1ta.ihuIS 

r1r31.C.IJ 1,13 417cirli s1r;r47 of forYor Colorado lIver 

clartaal 1'rx1 fe.)A piw 711.10 t., &out 3 foot pox' (fl. 

1.). i!..reatawe., rfioeictloA I% ::lovw, occ,,i..-s In t;11 1-..oul6tr 

wher) t' e c-,10At 13;:rft) t$ loss 

trla 1 fcoc sAG0 111,1Luni 16 thls 

slolo cook v)ltice nrlor to 142 whozi the 

mcolved !103t 7if seldisnt. 1,41.1 ‘v1dt:1 or th!, vtis 

alsp di;r1n t.,;;!Al pinrto0 1-..:cause of t',ft 

x-110 n;to lf ),53 (.4rflcm 

turbd wet,lr In ocntrolDnd a.nd croan-

1uct1.0aul 1!,% pc2r=t1)1,:t 

oar1:7 P,1cre or;(!to i!c' 18f oiit f)f thn 

ti:11,1]. Lily 1:41rt ren7),cnst!*:10 for tn doci”taood flow cf 

V_Arhtkl ',rater irlto th,) w!lztrri 7)6rt of :;71e 

(fl. • . :ol!mvvr, 1414-to,: o' bth 1nSi=", witch 

avq) f:0:3o:-s11; :-Itre.! with til!t4wive tinrflcws, 

occ.../rd 041i raroly & roce. thE, condition 

riy hive b00% 7.oro offrictvo 4.ri 1Lrtthr th44 ,Istteice tit 

w.,ortiows luivo 

https://r1r31.C.IJ
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'..;ize of 3w:10P:10,1,4 4artte1es 

AseunIn_ tAst deorly buri!)t bottntiet ii ill the 

L:Paer uvre ar,o tqmiltr ta texture to the ..,ottomeet 

,caps west Of t? ::oloreide 4eltc &tail.1 A fair 

eatt'calte of the bmJrage site dintribt;.LIGa t(i 1>hrticles 

traiiasporttO by t '• Gol(xado 441.4ror turbidity cur eats. 

;“.1c*::idIng ta ostLitatro (arcaa 1-5, ft. tree P410— 

ftnItled particles lAave averfiffe ularietor o: 1.65 

:microns (in diwdersokl state) aavi eoaaist of 67 o4reont 

clay (siliallez tnun ttcrons), 3P ParceLiz silt (4 .43,1 62 

rtierOils) Loss than 1 >accent 84hd ;ltriser tan 62 

avon totlah t:10 rawe in size sedim0w.t 

particles Is wItull, thn bottnot sre horTzanAlly 

k.riatioas tell tourellst partiela dwlmitei) near to 

rtver.meaV1 mnd the ri:ILIRt at 1.,(1 grout6at distanGe from 

the saurco. !inlo rol.,ztioavtn Is IlluctruLe In ftvuro 36 

where this also elartic.terCotIcs of sampler; frost oaeh of the 

b- 1' ca,TibIne'dselmi sustqltv1“r:LIA' or the ColO.7ado 

ti e4 4:1vtrraiecl so as tc gIVO• a coln*alto size dIstribiAtun 

euxvos for &yeas I tro:411c4rve for encn of tile 

- -
thow - the gradation in 414,ttel* das4 Of mater i41 trams--

ported by turb1al4 currouta, wuer,,68 the carver, far emt,41 

6 anc is;z1u.o. sheld 6c-J1 cogess silt thbt have riot been 
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the 'imin }:leer turl-,!dity currents h4we elOenkled only a 

elort distal-111e into there 18 ovleen.ce 

t!:_t sr)no oride.N^flave tt4rb1 44ktar Nofe truvellAd throuh 

;,uat If not all of the !nu.r.da,:,-5d c:11.-161. 

'Dur Icnowled,:e *1 thoso xi;o v e currents is l'ased 

eatraly on duLla obtalaeki at oho Lower 'iarrowep located )43. 

uTIstroht fro the forNer 3nnottou of tho Vire„in giver 

end the Colorado liver. i-A.lcords ,)t)tatnld by. tne U. . 
kireati of lioclantition (19,0 # 1947) at tido st*Ition show that 

sus7ended 21 lt and els./ particles were 71'ose at in the former 

VirFtn Itver charu from Jelur3ry tc Maroh 10; brwi aratp 

from ;Tune to Se teeter 19r rron Jvluery 1939 to February 

t!:1 sAlspended sedineut h dissp-oarod (1.7P1,1,16toly 

us show: b the presence or char water in semtact with the 

sandy hott,N1 of the cila,criltl• Thu, it appc,pre that os-

snntleilly no rudiment m 7.1ormt,notl aeposited fror those 

early onclorflowe ;an ttoy moved throuh th Lover arrows. 

ialn in 1:tirvel.114 _suspenaed sedinent apreared Ln 

t'ne ottom of the clannel at the Loser .arrows, but IA 

contrast to tt.1 esrlItir unt14:-flwas Ilona or t st*d!NoNt 

Iva?? f'000sited. Samplop tken by the of 10-

elanation in Sure 19,40 ailowed gent the botto:v matertel 

wis composed of 2und, silt, and clay particles, tn.7:!eating 

that a very tstn lfAyor of silt wad clay had bee:I deposited 

https://ovleen.ce
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on top of t'eta atile uf the laurOuted chalAil. Feeor,:e 

obtkttafA clice or :wica es a. ye :or sines Jane 1)40 rhow tat 

saspoaded sedimeat hin a2pasrea 2enlodtcally in ti4e nc,b-

fnerged ohanrwl betwes 19!.<2 and 1)/;.7. r/arta,1 19%.' sus-

pbaded s4ditliont VI ol)servee 14 ttle tit the LoTor 

.,iarrowa .gip,ii, out 1-)y- jenuar7 1.4!,9 it hac; dissT,eavPid. 

The RuarAhd sediment At t',4; comvonly Appears 

nrior to the portd of Coll,e0.0 1417er cverflows, and the 

Virijn /Aver is evlly Its ivorce, 

Pert of te v4spea:ied sedine1;.I; tnot :to-; ea 

Vi:Ttn river ehannel htss prataily }sewn ilori7e,.! from 

the Colorado Viver overnowe, Durifv; thq late s!lrinq and 

sitxx.er of 1X4.:; tha overflow of turbd wut,01-4- fro the 

Colorado River axte36ed northward fro the Virgin i'sastn into 

tkt ;;Averton irldicatinp, that tit 1,9tist part of t; sl;s-

poakied sediment thr4t has been observed I% tht) old Vlri:in 

chan.wakl has bet' droped fron the Colorado liver 

overflows. 

A layer of silt and clay raa0z4 fro!m a fow t(rItns of 

a foot to about 2 foot thick hilt, scounlulatld t!is bottoz1 

4f tho inundstoo ehalLiel between thm toe or tt-Im 

VIrel delta and tho Lower Narro7s. Thts in reFer4ed au all 

intIpl.ent tensioa of the botto:Nset tsds of the ?isrin 

delta into the 1eepur mirts of tbo avertcn Arm. Cletner 

https://sitxx.er


or not this 4;b.i.r. layeJr. or Qccullu.lat:t)d 

the total of Ina tar1 oarrioe, by tiv3 Iva 

71 J1 Lvor t arbi ty cu2.1%;iata la not 1,. 41atva. 1i owevrer 

I 1 s certal_al.y poroeIble coms of L;- () sodtr..1.-nt 1:11iy have 

boon, oarrimd ‘,-;:“ef eatire lera$Jth of old Vircl;L Eivor 

ch.rainel no depositld in the, bot.t;‘);.1-feet be45.1 of the Colol-ado 

delta in tb* &roil of the former junction ot the Z3olovakio 

and Vt.r;41it 



 

Lakts a alto for a.:7-

ra &A on z.-; ;,rooti .? :to 9 are si ) zr., .!..:1(*.00 of 

tx; efflot!,, of 4ror.7.n. offectn Art) coa-

r - lc,i.;.:.)an to 01:,, n9rver, ailit ocr:e) 

ci.n.)reclablo bos.r1.1.,,,.i 03 t.%,71 stoLac.a .!ti7. ,xity of tho 

...e ,s!r, or ir-vv: (4;.-.41.: .t7 of t;:.e •,oattar. 

eroz-11.)11 art, ablachintly ruflccted 11.7 :&1.5.-sr. .f) 

el-af4711v of ots,.):7)"'411(iiil laaaJlarits, of tcrruces, 

11 1")`.1 1tOlUt10 1:").1u1 

tarebs ti-16 lake. A oolsieerablo enoluet Qf erootora has 

31so resuTtoci frog: sco=.a. of ,Tiotrita.l. lAttir its 

entracs Irito 311h1Partho c%willo) 

deltu clorYwite 'rivy also "r1 eviaence of 

currents. 

Of 1.$. 1;olint,thr:i. occurs bOt-1. 

bolow the ',Rotor sorfac.•,..‘, tn oilly f')tv ;y1.i%(:(1:1 her: It, 

szt::1.o:ot; r!•21.1 0,:‘-

flipet 1 on of tKe 11.ke. ''ort of 2-41 matortal rovee, 

16.1%,.:xil.l.don (lad ci V1 ect.t rovilstr'.bi.tkva t;116 

roseiryotr S vi i i 0 71f ittntP:,r , in a few loeal!.tic;:), 

cariont4a or )-' joiatoc: 741tortals, c,tatadia '{: W ily tela 

of foot abo.r. -ater surface, have cklkInt,7,C2 into the 
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lake, i.aci this has 14e541tOd 1.ri s 211.):t.t raductioz4 Iii ro-

servolr capactty. C# t th,o) othAn- harlcis a largo -v1...c9:11;64...:e 

of the sal Ines ti 1. stso 1 ve d from the yet rvoi r f 0 Jr tiro 

o.,At of the in oolutior,, la a 

mire a.-i6 storaro carx.city. r...11‘.:43zs vityve too 

llokevoi-, to be r.::,)oecired quaatiLat'..voly I., the 

s urve 

qea 

r.ay see., &ion,. the shore 

all -,arts of thAt 1ake, tat t: lar;73st, aad 

r.-;031, 7..-o-osnluent slit,ien (are in Viri-31w Cass.yon tho 

tic.tit part of Ore&-,t roar (e'Ast And south 

of :.:olorat:io iiivror-cille 301). The strik'...4- of these 

is la the Iiii)Lay joirkte,/1 scitlist of 

pro-Cambrian. ar- Ir)36. ) r;,e );4.0:-1 4.1 )6) urlitc. 

for the norV. wall of VI.r.E.:tr: (Asir ych .atar its mouth. 

Accorditic t. • joheilk (p*.wetInfil the 

•• :!urf's of Vines 1*;Y:,r):-triti.szitc:', 3walclar 

nfivadu, thts lt4rre mass of roe,: begaft its rKfird:;:,:nit 

svo;es or reservoir 1' was 

lubricuion biri/- Illuceou,s Aszorialsbvidtoritly' . 

on the joint. llanes of the Pock 48 reservu!..1. 

16.11e, hli*-,oater tritark 1 cierioteti by tho rtlato pre-

ci?itato ors the canyon wall) iz not. e1slil,40t"19 It it 
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F,IQURE 41 

liANDSLIDE ON THE NORTH WALL OF 
VIRGIN CANYON NEAR ITS MOUTH 

The 1941 high water mark, whioh stands about 65 feet 
above the lake surfaoe, has not been displaced. Photograph 
tak n in F brnary 1948. 
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arr.qtror4t that all moveinellt ceased before July 1941. 

The s1144 la +. ::rer:i.;.,;49 southetistom nert of , 

,occur IA the ?!z::91; i liestorri tot Its as'oclated silt-

stQtaa ant: clay mozlbera of possible (Loawall, 

19364 .7)71 142i-1432). lake the nri.r.ln Caivon sl!do, move 

ment was Twobatly inItt,ItNd br ltahricatla of clayey !olrlt 

suvfacee ar th; lake nvel rose. grootest aw.oallt of 

sll dti in t4.: e'71on ooaurie6 after 1.941 as fal,own by the 

conalOorabla 0.splaots6o.lt of Lha hich water nnri:: on tho 

rosrvoir woll, 

(I"45, pr. 6:,-6) clatisWi-Ac"TrAn " 

cAtIon, ti m L3ndslldes In the VIrgin Cenyol C;reg basin 

ere W* t104 slung -:/arloti* The lareea of the 

alwAps (figures 42. -44 ) its typical of otilors is the rtkion. 

Movoroa;It ilu taRe.1 place on e spoon-ahap- ,:td narfaeo concave 

toward tho slln, anti th slumped tnaterIal has m-ied es a 

unit wit a proAo:Ines4 buckward rotatioA 43). 

the ap4x (f1;:i)ron 42, 43) the novemant is chiofly vertical, 

but at title siren (f.1,1ure 4.4) theirs in e marked t-.ortzcat„11 

component. Ta a 1:ew c:W the slides, movement his taken pleee 

OA a series of closelrerwced narallel 6.Jrraces, thus OviriF 

than a terl,aced or stop ad ap74aranzo, oleo chcract4rifAle 

or alufz,7is. 

There ls evitIonce of el td1. zr afl( slumr AP of 

https://0.splaots6o.lt
https://nri.r.ln




NORTHWARD VTh--W NEAR THE AP~ OF THE SAME 
LA.NDSLI.UE SHOWN IN FIGURE 42 

Note the clayey character of the material on the slip 
plane . Downslumped block on the left has been rotated back­
wards a shown by the steep dip of the bedding and the in­
clination of the vegetation . u. s. Bureau o! .ciecla.mation 
photograph in March 1949. 

https://LA.NDSLI.UE
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ll'IGURE 44 

SOUTHWARD VIEW OF THE LANDSLIDE SHOWN 
IN FIGURES 42 AND 43 

The displacement or the 1941 high water mark, denoted by 
a drift wood above t area.,lin or th rraced shows that 

most of the mov ment has t ken place sinoe 1941. U. S • 
.dureau or Recl8.llla.tion photograph in March 1949. 



,
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the rossrvotr floor s low th4 averaeo (an7lroxi-

triately 1,170 feat Closcly $7.1;.:.cod 

t.j licatttr)n c):1;.;( tw3 of any ci).1-

81.1.:A1115 s!zep • 1.r) the 2, oulder 1.0.4$1.2. 

of f:s 3o1;.), -.Tc rs of 1936, pit. and 

21), it tv cletar that bot:, -411(2ns cccurroe! 4 a the p.3,A.1y 

oc)lsollc!ateci :':oritatiori of Pito,st.learit, ti;o. The 

larier ono oxi;a:kir from the s'-torellne on the nor-th of 

to the submerood Colored° tz.5.vr9r channel 

between river-411es 3 4 1.0 *enc.; !;zaild ttnC-

contributed bj this faux:n114..; were detectod at a Oont ,-, of 

about re5t Ica tine t.ottorksmt bets tha C4.)1or.tadc, 

thu$ thvt s;.1(o .:;ce:urrete, early In tht, 'n.tstory 

of the r'eservo!.r. 

11.1vp smeilor subtas,:ueo:,e pliee occurri3e tet.vt..5“.3n r!vnr-

tallisis 351,', am! Clare natf,rtal ft-ni.,1 the 

format! on he.8 e IttiAred /rite Ise 6,74-A') of 

Islauut. tit f 01W othoir ”Lq;es., rv.;ttably botvv6w.). 

the etust ?Ade ref ,1"0 Vir,,:riii'P5-esia, enc.' the nv)tith oftr -

r.. toOwarm, scud a:1d acars* lilt, tilluzpv 

i tot ..;--)f-fietmeorvoir 4t'sails, *ere ttei,orteJ 5.n corofs fror-

ar,,a xerebei621 of thti Color,stdo sluipno 

too graill, however, to,be revegled- by underwator ec:uadtAfis. 

cia-,;and by 1uhr4.retion,ILI. a tt;1on t t • th." 

https://p.3,A.1y
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a v1.7,.;'mw '- cvn 7.48V0 •.1-14.1er— 

:1,i I, c: •.7v . -.6 :10.P ¶ :4 

1,,roas .." .").F 61'e. }-,L5 C.YIT*107‘4,.:, 

'1. !1! ;),S E41.ont. s!. 6.e 0: tJ144 rs.)vort.o.c., Arn, 

i:otyrrtly;Vtr fr i k.;stl:fon t.lbat 

,„ 1. 1 tir lac L 7 a i 

c. t cut.J.;1 , ....14:1ttsts 

cti'. t I IY.J11 

mf..ty ..)11 PilocettA 

th,o .1.6a(-!ofLe;s ).;o1.. -,; -.1t1(.1 of TtitvW: 

0117- a, fl::1t rat iIz ) 1C Ca:' Vt..° cvfir 

• t•-•.;,(4cf.! ts to ziv*: v;:iy . ;:.,, ) y, 

artorl af, tar tLe of 'I-acr.]31 :-4 mr tc,01 7?T")!11 

'ads t' 1. o1 Clart, I.e f t::(1 

t,:•r actfc.rzli.t;1.61I hio.re 

c &1( rL ( ,) . -.lovf5,1 of unt Pre•;1;•;!. tri 

s 0 of'to1: s oc 

rikwrece 

i.-.o . 1$ mod -.:o (,11.:"it riot ,31,..s 0 f t: '1‘..4 Itili.m, 

czbfitilly Llo-rvid aad ': s not 23 ta.I.Lt.fet t0 eoriour; c8vtrio 7 or 

81.a;,-: ;! ,1., , , : -.'roFitoti 1;.1 t,,f,,t...1,. --.) 4,,ror.i:.: le co;iftlod 4..6 t.''.1%, euttl.le, 

:`,".•4ve-c•:44;:')f tort-aces tr. ,;lit.:0 ,.-0,k41.1.,- o.ro•ood 1.- ,...qi.3. forl,i6tIons. 

https://euttl.le
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FIGURE h5 

SHORELINE CHANGES ON THE NORTH SIDE OF LAS VEGAS BAY 
RESULTING FROM UNDERCUTTING AND CAVING OF WEAKLY 
C~ D CIA STI S OF THE MUDDY CREEK FORMATION 
u. s. Bur u of clama.tion photograph, 1949 
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FIGURE 46 

'NlUNCATION OF STE.h:P-SIDED HEADLANDS OF THE MUDDY CREEK 
FORMATION ALONG THE SHO~ OF LA~ MEAD SOUTHWE T OF 

COLORADO RIVER-MILE 315 
¥hotograph t ken in Fel:ruary 1948 



tArvAt:. zAtItqf',r$s .oetr.:3an the.a:; o(cr 

1,13Jc.; 1,22:)-forA tb5 oxt 1.z.4 

hike, luvel neou 1;41 tk4 1.k, but 

a. Lii3.t,432:u 1,2JU feet 7.,) Oro 

s i' roac,1,1d 1):f tr.fl -n!,rtsclo. 

terNtcoa C.ro not; vrell-t...rtvo!1.;no,1 

fr-lq,.innt teri.iAcoo ra.:1,-e. 

width frwt a fs7, t;.) 51,31,11 foot1tt O1 the 

tv'.i of ro , 4J4e al t • id. coiI ,71t,:ntionc t- shors, 

eAd 1- shcre to,'16 rola t' ';41 of i-d1.6 nrnvul.1 1 ::.7 wInd 
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"!. '..re Actiw..1 .. f. I 9ç,% '1 ettVeIn ,--,1,1.1:1:'Lsting 
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Th4 se X 0 1 g 0 0 4)0 n j In4Itle oo-
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ifivel:!.. 8 : (311 7 c PISD 0.17 t,ho to7.-.Jhy with 

the re.I4 ud Tri Aher 'iiug whNr1, Tmlaads 

LAC nhoue are nwvnoskt..: of mor4 -suct:1 

wits caLoorl. tho ofrects of '9;avo 

actloal thouh aolaspieou6, are InalvnifioIMY liAtiofr as 

rosorvair atorgeo is concerued. 

irobion of ros.4rvotr floor 17 voltIon tc or 

parttoiAlur intorort owIrl. to tho c'JnatiOerl q:laniAtins ,f 
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aot ti ,yrsxtlm4 :0::.01-.1:4; to ,01f)v-
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in 110:t -;1E+C;10, 11 m 1Ir5 

St -,31•13 or t.71 rut or') ri,f fine 

. oont 1vA.5-s!!s ttrl 4, 

of V1rA1,1 wh--fril tom .11'.ar,1 e:d 

c:-.5r.19 :tt hno.ftrt tarltirely ,v.)ctt 

• 'Itili,p.!e.tto:1, of 1.9..) (fl , ts otkwr 

Otero;, L-.1Aer 4,.;‘, .4;41o ...in f"! ‘.1.7",) 
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~IOURE u7 

SOLUTION AND T'RRACING OF GYPSUM REEFS 
AND LOW-LYING ISLANDS ON THE SOUTH SIUE 

OF THE VIRGIN BASIN NEAR T.HE OUTH OF DETRITAL WASH 
U. t>. Bureau or Reclamation photograph, hlove ber 1948. 
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BIGUR!!: 48 

SOLUTIO CAVIT:lliS IN INTERSTRATIFIED SILTSTON~ 
AND GYPSUM BEDS OF THE MUDDY CB.l!:EK FORMATION 

IN LAS VEGAS BAY 
u. S. Bureau or .H.eolamation photograph, May 1949 • 
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..ktree,'_i of ii50ifY:";t,t/i0;.1 anti 4hut.: 

aco ,,:nsum on:, sill.h.:,4!:oitte bea.... no(.-7.y.,,tclor-

n!i,t111:11eo. 

rtstri.L0 cr..)03 by la-t::515.5s 'rne 

(Jettou ,-,opt of t:o iatu 3o1,1tioa c.t- -11r-

fro`- t'Ao roorvolr tn Itfttor c!Ince:r.gr!ded 

T..nslou of the A.tv 5Ilrfneo 

i'herti la TV) I.,cAnco or e:,171v9 forcr! act'_!ii u'on 

lawer if JoltPt; f 1-1 tarn ty the 

hp:%:.;)(7ralite L,Ipv,)y t,c) vlossa 

r ` t; of t!",11 r')r-od '07 1;'- U ',otttN:;v3t, 

lthtzr t:01 ,:Art *f V al (eilta is 

! 3t,;Ct. to 7/.Jr!tor. 

Tivr1 r -trt of th* 1% thl vtrAYlity 

of t!Al ^ at3 EtT1 Irm,,I.mut6ly ti!o lOCUA of 

UtAXI.Y:0;: dt):310., 7::414.1.'11 la thl.p firos has boon do-

brtmfly `Jot it donorvom furtor ^onstduratio 

hockino f%trtlAor stu6y it tAy constlt. evt&,,Ice of 

(tr,.)sion to.r.b5dtt7 currnnto. Thie f'h,c1:1!1(*1 (ft. ;7-) is 

clotIrly derl.n frotl tk 27s!..; 

It iE goncrk11-/ 3;10 to 1,000 foftt w16o, and liar a 'icortmum 

efrAh of aliout 2 feet bc,lo.r t'm nwIrfir rr,)at at 

rtvAr-mt13 27B.6. 
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DIAGRAMMATIC REPRESENTATION OF THE SURFACE OF THE sEDIMENT 
ACCUMULATED IN LAKi MEAD WHEN FILLED TO THE PERMANENT 
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FIGURE 50 

WATER CONTENT AND SPECIFIC WEIGHT OF SILT AND CLAY 
Dashed line indicates interpolation. 
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FIGURE 51 

9URVE SHOWING THE ESTIMATED SEDIMENT STORAGE CAPACITY 
OF LAKk MEAD WHEN THE ACCUMULATED SEDIMENT REACHES 
THE ALTITUDE OF THE PERMANENT SPILLw'AY AT HOOVER DAM 
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FIGURE 52 

CUMULATIVE CURVE SHOWING THE ESTIMATED WEIGHT OF SEDIMENT 
AND OF COARSE AND FINE COMPONENTS WHEN THE RESERVOIR 

IS FILLED wITH SEDIMENT 



271 

.10 ft ,ure 5:, /.14 cla:; rtf.)roc.i 

;An 1,13c) f.;)k)t, r.-C w44.1",! 

).0 st.c..11-od trt..:. Fi i t, c4-,7o rmaultr 

11 t.2 ,,es . •- - tst',14 

et,lrJ.:1Ct! 0:12 Lz.tNi3Ci 

Tint') ot' hi t(),:i.41. atolle; turlri;z, 

t!,4 requtl- ..d to fIll rocorv,:iir 3 0:)0 cro-

fcApt 1.‘ni• vc.1.;11, / narid 

scro-fe'il!t 61 10 silt ;.1C. zlity u:11 r)nc.:pf 

":;1'.; t00C) care-to.A. 

Pollt limervolr P1.111:1 

It an,,eara t'lut tho Lsnrianosa of fL 

not be materic.117 tnpered uati1 lte watelr-st,Dvao ce.)zIcILy 

lovel al ti,13) 9amak.,,t 13:Allws7 crt)et lo r3c!.uctt: 

about 13,000,000 Nero-foot, $1,-.01ram unnw;,1 flow .1.-:to 

1.A,4;x1 ,otar3 fro-. 1)3_:; to :L IS% Th!s pi!, 13311s 

half of 1.-41-,e ca ',.;• a nt 

trAmIttw'.17, ntfrt:),,Ae of 4,(1 

rtitib!.11t; for 161.1.3.1r ,1 6 cu-)ccley 4iore 

t';44:1 twL to avIrai70 lafilw It ..",;4171 .,4/atr 

journ 0C W.,4,J ttaC roloh3o nt.A-

sAciuts;It yours of lov 41Anf,17f, furil,Flin a niIativfil; 

https://161.1.3.1r
https://trAmIttw'.17
https://t(),:i.41


 

 

 

.Ye le' 1.; '3 41 .„4 41.' Cs : 

Jo 0;1', je.) 

(,!) 

41K4 4 C' p 14, , r C t..;. .! .aC, T.; 2, ' t 11 is 

O.ij c!..,4 JCTeAi.pl (1) 1oci:9'; 4'.'C 

:L OCw 4 C,0 4 (1 

t; , %.• 

100_, .../ID2k. 44.1 

L.;r paRCO...TZ.4 T..t a. :.`si;171) titi* 04?-a1' lienLr:34E 

c • I r . . I C. I.; . 

jc 

JCj 1061.3-J,7a7: 00c$4,-0 

r1Q. J:40 •• 1 10F Ti 

4 • 1.: '..y *t1 ;JO is ;. w4 4:1 j. 

Sr.!. 

; r i)4,1 : :1,1 ' ••• r.a .7 01 

ccot(ic ,ty;i t-j v • • ('; t 

• ';* ,r."9 4., J.-4-•'-'1"..) /(4-. L:(-



 

273 

mos flild 'AO) s,,dent wtll '(<5 deno2ttoc, sr4)1-

we: iv31 0c-- ''10,sir; (3) t to'AA1 WO!ht 3f neOtwe.at wnl 

bo -:Atee wy of '45 ncsrcer-s,t 3and tc‘r1 c; n,)/-cent ml3t 911d 

(L) tir7--2!W wr,L. % of ;!-:..ne 1,11.1 tLt 

i5,17.to 21r ; tp-t ) AP lq '; FInd V)o 

left!. t ci` P., ei 11Incr9ktet, 

1:7'`o tW!I IA .:) 50 fron! 

r-lr- ccc Coot of silt 

(lay acrnAttliateikz tr. ! fro- o 191H ) to 

7,...ouAo (1;io rii4P1:1 9no_titUIC 

a Sit eic. c. 1 ay *I, ,t)comos1. 

wit:3 seciu,f,at), ene iqcreus5 w1.11 be 

nrov.-c.)rtlo:Ivil to tit4 rut) )•stwotsa sedimTat VO1LL" 

RCM -r.v3t) In 19P sO)tractad from to aediment 

Vtlialt*.) t f lit t.:.rft :360. :71orit vo helm 

Pubtrt,zetod tvl ,ttrt volwne or )5,7001000 

—.004)t Wah en the relne,rif ,-.0 1.-Incoina9 fl 'Hod with 

Tho v o ,Of a WI:ant t;Will ')e st tilt) 

7'onorvr.)1r Itt vmtr-LcJefixf.) tu 1cd to 

1.1,000,1:4-Y sl fron 

(1) dc1 Tip) e;low pi 1 itykly 

101,611 1 2 1 t ti-toi Li 4, n I.) two an t.03 w• tml 

roservotr eaTAtett:,below v.;,.!.1.11:17 (2-,7);.,,-30€) tkerpi-

https://neOtwe.at


ff.te.tt;) TfEt :3t ,.)rare 

ntnoLLit o r,..tcl.t.JT-,e:. 4.; stored 

below s - .111-ett -y t,it,refJre 

feet, or tkl.oi.:t narcont 7:-.).0 or; ,. :et.lsor•voi.z. vol.tioe 

'miaow tho 0! d tat: to sakxurrintIon 

(i.) se , 11:c;..f.-, al;cve t';.021 u:)I.11-otcy 

level w.t. -,13re$,i'.t of t.:18 t a 1 o--v, co (.: 900, 001 acre 

fe;,+..) avull.ade for njt!' store al-o•' t. s1)1.11..tiay 

lova?, or 3, f500, 0 ac r« f ot.) t V.1,1 tot ft1 seetrAs,:it 

that will .(-) at ,..)rod in te roservolr at t'rn t:no wat,Ir 

storariA 87-*Ice ts leciuced 13,: 2. 7),Cf:") t,icre-fcv)t 117 elf-;-

therefcru, $t t-, 1),()CC,00!..) 6.cre-fot. 

thiE 9oc.1.11sv,t t:Aes 

snacl.L'ic t`,I.e 1,11% Cl..;" flee ktnt:.:jit l'jr1 May be 

detorTvinack .19 OUtii.flaCt t:i (5). 

t.) arc', t ,̀ a. 711, et fic we' ^'1`+''. or 

Caine: cI r (;1•0 7./av ru.,A.c foot) af:tou!rul:-.1••e•d. 

L.akt• 'At\tici frora 19Y; to 1.M is trio sis the snot:111.o 

weight c...1" h lovier o.:!' burtiti to a cle.A`.-1 of 5O 

reDyt. t7,1-10 entt!'-fsitovci errie3)1 tur,4e,ric (96.0 

pOt,LViS C fc,ot) of tle, ithci c.1y 

vi•ht,n1 the! roservoir 1..ciccerpes 1'1114E1 wit;11 tno same 

ti a -the opeldifIe. 1a7s.rr covored 200 fC- t ei 

overburd,et-t. T'rot, ma) tic t 1 nts cl•q4 not only 
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, 

with att-ptil t u'l t ;11 vc,1 i.1me3 of "loci', -

ia.ce o ay. ) 1; .? 7,-rt !t;:-,. 

r,41rnt or ! it and (I.?. fp 

dentl- of 3 t 11 to e 

nral 

! t." o 21.1" r.; 1)tie0i.r.:,`/S t z10 sne f to 

we :t c;11.r. fr;:lt) (Y.' A 1y3r at c 

12„: faot; sty -(,twt:kiin foc.t, at: con 

Lhe vc.: 3 i.x.4e ecarlalate rim".1.;,- ,Int win 

tiler.onso 1-osif of the (31f:fere:Ice betwoc:t ult..;-tate 

secti:1,ent vol „L.,* (1'5,709,000 a fr7. rc -feet the vol.:AO of 

sea inert ': cr,l-ftokst ) C C 1 a t frm 1 3 to 

1948, or 17,137,000 fiere-ft1,5t. 

The 1,1 ,600,006 acre-Not of $te2:41,nt will te 

etorod in. the rcsar,..:)ir 3.%9 4.",01.14117.0 L & C •1 0 

reduritd to 13, ON), 0.00 :-...cro-fwi rerre&ont el an :Int-oast, :af 

18,17;.3,000 t cdvflr. the v310.17,1 r6; "It ac uri 

Ea. tied frnri t o . (.‘ or ,11. t o VI* t d C 

.1.t Is 6,4tir:Jited clfiy 

In tt.,3 7.- ees.irvoir h*lf-viay w1.11 .q1r78 a 1-.:oon 

s °_(1 we R., 0 7o,...zilts :I.- t1)1 fo . 

?ro (16 Uript 5.0fir ) !aria (%..) the.* t !.blJ 

of ,m (117mi t two umilutf3r1 In the rtt.IT..)-rvo r :3 41 !_tv water 

rodGcoe! to 13,000,000 ccre-foot can be 
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corrlut,eC 

(1) 4), • . 3,, ( VF• 

•••' 

( 2 ) .7 3 

a 

totql w2.1.1--it of ac.(:urculo.t..z13 

..;s A-.31t!t o tl.A.4 *vile :7,fitcL!oct, 

V 1r total 7.......11rie• acre-
T 

fract'..c/.1 tn.• 

4ere—Z,140t, h:c t tne,t70e:s L1 -„or.1;..fic of the st1t 

ti:10. frie".tions, 

act-o-i'ortt L c .emt; 

01:,5* t113 

t a 1 4%.t711‘..ta;c i!.cf."..f) up by t r uc rct.u:arul 

CI.Uy ros.,79ettvo1y. 

(;') anti 
-

tttiL( t: tie 141 ton ( ) , o tm..dd t:'‘L, t, the 
T 

c)i.'.1_rlizint• Leci.riLkatit. 4(1 Wie r•euarvoir 

tl•ie watzlir-41L.)' (Igo capuoi .t . .tclkic ,ak), to , 000 

I i!".1 t S 36 • 6 rurt her olg:17utat t 'Jae that 

the st.,:t6 fractIoii .4E1 1-,44.ve a -Iv 1.LoTAs of n, ,1.0t,000 acre-re:it 

nr1 clu7isittif 4 to ,u. '7"1:!,. milt 
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frtact vt!.11 tiol .! *Arro,..rtIct, 

• I. bilitr-r, tonz. tha 

etkle foot. 

Cif t'vt 

(1,2 f ).; 13et) of 

. ewe t of 

bA 

fl:11 of t: t. T.IttO, ff• -41 

;3;:021 •;&53 irand l'A;10 

:;roL,„.7. jfisla t upiwr 3 of YirRiri 

7.;. !..tf.- - say cif 1..- „orle.et bads In4.Jat o-i-

th0Ee iveeu t t .1(1 5: fl of irc711... at tno 

at la 1..1.11.ar: :- ust stelivp?et to 

lo 3 1-g) t i 1t;7 3.LA ItZ : ro,-t t. G 

Elen`CM 1)1;;7',. 

tha t Jriso!,. ).-4c.i.intri.;/.% 6171 'IV 1 r:IgAt 

17'.;. '8 t 11' f.)1..*: 1. -,.,;. PA 11:,' a a fr.`, t • 

4.;:vo L04..14' c)rve arid ?iare-6 

b:17.1,3ci • !f,,' • fo•zt. of • 

fi)et 34:416 the !I-T(1:114r,. 

ri;sorva-1.1. feit4t 

AL34:. NA). ;in at.', I:0 ay:o for u7-

1:7 ,411.131.4- itt. a t:f 1,; firtet rer 

,.,/ovarh.cao of tho kitoitta .Cro,ot. T;ICt • .0 t d*31 ta 
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e73 

k4) Its at t!:!. f Vi.t '3 rd:71 

. Elayk)n r'-'tis 0.1'1 l crivAr , )c b: t4Fij.1 at 

:14,-; 7. zjtfi. ht .-h a3 r,40t s rn, ft) e t 

4,1 11.tut (); 

ere ti:Ll.uclod i 3, • 000 '.r0—ft t 

atcve 

T 0.41,1 (7:14;4:• PIS -se t(r_i ..abov(4, 

tn 1'1 , !)0') :'if et, a .L.;c? 7 t: :. 

t?Iro t!-os f0'7. inval 

co 1• rit 02: ,.4t3 nonvri ?feet 01. the 

},Li ( w';.1( r` z•.11 t=j,) 

of 1,07!) 'n:t, n „to t;3!--,co of rr.,-fst t 

foot) e.-.:71.1 

1 v I o,.75/ r kiA S.; ! c..? n.":(Nr (yy.- L I ty 

clAr:foiltif to t.r.:- . ttrI.4.?-,a:„...t.trt. t'no 1viesat 

01." r, •i xiciaox•vo r, t rto . ot.titi bods vF3 

T., rt,t.i ..4t2t t t. e 

6.6 1. (Jar c 1 v s (F,1 .Itrf 

1.n 1.•;:j:", th(N :r:v co far, 1.1.1 

lint Y,A..1rtt of* 

7)7...Tri vflr 1,•1 ) 

r:7 1-1 t • S 1%;:' '...s r1 o1 

1:1491 trt Jtri,' 

Ca.: tn.L.; !xci, a 1, ", ay.:1 41. 

L 



2Y) 

this L_o.:.rtificld wets ru1ct41d rziswlve trticL-

oal.:),: of tlo ,wrirct tni,4 

fcv!rostied t1cpe4 crvi tho dvat-: 1- 11c1:iontrli;; v;.e) 

baslitui6 efot of 

A:1 az:lays:Os of voluo9 c/.2744e1tlem cows TIt Clts 

bastalq, effect at t itts.:41y 

;larely tte eram frz).- cm it dte: t 

d171 tr.. 81371e of te part o t lt4z cf4r1t 

1(3 - sloe (1.;? feet ' 11- m!lm, of the,roatf:%r tan t!17, . 

botto%:set teiln in ()L;-Iclor whteh te t?".e 

674116tie cxampll of brinInJ. F7ffct. ::PlculetIons baned on 

vr.114m?) cazAit'AtIP Lrtc' enumstlf!, sionl - of i.. fa/t.!-)or 

show that t!In 1o' '3i lt t! 

oxtend to rivc7.--110 30.f." tY t.t.y woul CETItZOtt-

LUCei Of 1,l tof. tt fro:t 

Its s.13'W. .3f ab3ut )..; root 1:.n. curnAce of tf1 

bwis !*Tado !nt7 to7lektt ut 

1 1)4; tn.t le, Ifolt 

4;:ltit3oo tho t.an *: tnocei1L. frokiL N.Id 2 1111(1 

The bolsot hods at V.,1 tc. an alt.1t,.1de 

Of 1,0i4.4 feet, oaly 1 foot below th't sIll of thfl 

ioatem. "211 avIttlabic! calArtty co', tits& lt of 

1.2 faat pr xlio 1s just s..iffteleat to 5toro tho 11,50,000 

acre-feet of silt Ar. c;..1s1-iliitt-,0 la ta rilmorvoir ut 



t:13 . 

ez• -; 

1' • 

s ' tu ?t. ot' k 

c ..)r r 7 .t'. 

-r t • 1;10 

) at t f;ten .t 

t .1 it 'It t , .! s 000 • 

•• t; „If cl.rti -.17o t s 3 

U.; si• 

, 

rot)0.!1%vr:31.1 r 4.7.110 

t.-, of E!. tL.ttoe 

nlo c r r • Cr L' 1 1 

S t v o .0 3-2-

1r 

'rvICa - f.1 tit-) svidi ..10.1.t& 

rne, f, 3,6 

thlo -Astrt ;. .; 1;.; r.;443r;) 

clg,} 

1 of '01 . 

nocos.F .:1r.; vr 

t 1. r wil.v1-6 r 8 t Qvu o oupg..-31ty 



 

 

 

cAvd.1.1...')I...-). of au.; 3.^ 

t.hg ;lost t'ntra 

feot 

bo,ls 

*...:;r•t; 4. Gr 

S•!̀J '.r, so(11,1:13rit. 

•u.'.-zo•o..' 1,:MtSN c_rniaa thUR prls-

wrirAat. ru t' . t 1,f)7.. Wrt ant: fore-

ac.t ;111. 

,,,,str2 0:4 1*.ao13 or Emit r t:%at 

t of VIA ty 

e~i1 wa f lf:fv 41: 1;r1:1) Aero ccouplild botto;rt-

sot t-,0,2, or C.01L4t. rroilt would 1.4 t aa ~1Co 

)(,t a t iN(Ws rl.ver•-;1:11 317 

nite)r-n, er.6 of Vtrcla "Om? . 

31:),-,41 for t„!.tei nrof!_lc; wc,k1t elta front,, t7C I. that 

b hCtiN :7 .1t,c1r;;14c 4c. &t: 

/1 cAtIttizio 1,:125 foot, ..r 20 ^+9 it 

v11 1. 

of ?-lage4 

the 1IL1V-W*1y ",i1•4 

fr, f:rtJat as 3;.;-..Juat tho 

• 



 

 

betio fill 51.2. of 

L.0.4 ci.... 1:111 Lti:.;02t tV V- Lt! 

1CVC; 1 of tl. -to TM eziyxle.!..ty 4-Atat 

1:teitid144 rttr tor.:) will be aliouv. 

1...ere-tc.,1% c;,emt, 

1.)ouldel. :,;Lrtyor.&. tIcro-foat C 4,:''t.1 

rant': 3 cr -fe,e t tr v ft:J:111 

CE ncricati,o1pc. ).')out, UG crt)-fc.-iet 1:7 rgittft: 

rtlitrw. 

kat, ri 

crIt74.4. -.4.10..... 

iL :Lou n1111 to bt1,1 it foilfiotutblo 

*af11..,e; r r17.4.3(.1 

turfLzo et tlia t,o,,..z.11.k, 7,6 104 ( 

t•L'Ade :41 S*. 4.3 & 

144vor froui r1vor......-.1.10 3),t 

Virt j,tvt:a to it cm cr ) 

do t; 1.2.(0 will i exhibit, beet:IL:18 triat 

T,-2-t tho !,)rof.118 will havf.., elo.;),?:f ft 

t'.o lovscr of Oitom 

Cii4M at t1c of icoTtr t!.,c) vipflnr 0:1.1 v111 lAsa 
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Ci;3 

+4; (,' ri 7. i• 1. ja...; 0 Of r%ot at 7‘:1.1(2. 

ti.L.21 11, 1.1 as.-atunut 1.11:t3 SLII)arp..4.0a;13 prui:11.0 

w1i !Iasi() 1;l14.; c‘o.:;e1 G.4.= lx...r 4.; of 

,.w u t64.)1 ta 

t no, ri at .311.14 -Ly: or ti 

er: wrt, 1-ecs; 

..t oa ,3: 5 . la t 

in 

01 -'rat Iertt. 

.f.ceaa-•- -2 II 5 , t:1 ( 

sto„:1 of ras, u rv,yzr 

• Cf. leelA•r:.• 711..lr 

rrc, . git 

at. 15t;13;,:t3 w11 

-

;c&. vi ce. ba 

53 of sand 

uc-.17•'fost uf 

LJ *4i:. 

1)eJe rrc. 

00 C rtot (if C11 t WI. 1 ' ()r1 t C. 

of 1,20, re, turv.1 
, 

a bor,4 a ti; at 

LoI-",set 1, odaj.. t:tIr ak t 

111a, thie 17., r 3 141,!: ?tercel 



t: roc.t 

Aetortal., 35 :."ent: r(; , t-, 

e.N.Iter , fn-x-, 1,17 rAetrite 

1,: :0f:to r(”1, vfc Cron 

t"f4 V3 t9 0 f:*) oftion 

'Ole 6,dveince..)f T. L'7;n0 j., 

W:ers 1- :•: ea .).f 12:4 0 

f....!‘-tt, o:' 7.). T.1) ,.,:kfi ikvr-...ri• 14; s---=‘,11-

crest. 

:.,)::' t ! . .,; :. 1 )I, 0...)U f.,:c.:-,:::-flot. ,T,.':: TO 1 L. iAi.: C. (; 1 iA j I j ' T.!0 ,) 

sic c”...:r.:Arte..tQii ,,i.• ,;:t" 

t:f;('-- :30-

a cro -rof.:1 t loy. 4.. ! 11.V. ' l ri ! t. ,.:'-' . r.s1 v: c..fit -

1 tia fro..L. T)li s ni(rt of 4; 1:71 isl. It 1, .k• cl.tv f2.':icili ,...o. 

.,:.,,lr !son the be t, t, ,-). ,mot; 1.,e 4..;.s ! :. :. . . =7, P.:••,... c \:. or 4.,,, ,..1 c • t,,,-.) 

,7 *it,:. l'i:-.vii., w.7.1.i Ilk:v6 - .-.:n., 1-.11,snl nt t!•Is c'..1:.:° T .A r3z9rvAr 

cll./ -. -,, 1.1-.44 r8..r,a111.1. , e irt ;T.:, , a crit-lfn::, t of" v ',. l'.... ik , it. clic; 

Te.: 1 1. .-;:t.11:e i..1i.1 tor: bot,::,-).-..set 1,a ..;-, .7) --,c ,,o.le.' liz.:;‘. t',.-1;, I",•-,;-,t; 

cif ti.ft -:1 1.',- 1,0- -7;”.. ' ..r.oolt- - ,-: -.`.; ".,-) -, -

i.t Li :!S. n nf C.' 1_7 ". :.; We 1 • , t Or ,i3 • , rvls, ',',.:,' : , +,-; , c:_:‘,in 

fo.--,t" thr, r,..t., -.z 1.1.11 -.c..ve .. .,-.,4.,41 tr..,/. - :lt. o.1 .:1 y:.):1 tpc),i. 

P. ..).- - 1-1.v.:3 fi (1 s 149 ..0.:,4.,,- ,...)‘2 ,„ 1 ',.:,-. ..,.toort,'..:, c al(' !A.:a t.1 .i • ,Az, . t..:,• !1 

."a1.:. -;. ,:, ,,.,.... :7 7, a.„-;: 1 ;-.1 ::' •.,....4; ,:,, a -.1°1 :a t-, , f.-.0- cog t h i: t ' (... s4, 1 t i .It.''4-

C /.._;..: 1..11 lit, V:3 i.: : ,i.. ; f;,:is C 1. c 1. 0 WO :_:.;!' t or - - ` "Ar,..,;::..t.) p‘);1,_.wf!, -

ca':. 1.e 1".--..)t: i. L.i tc, --,:.-:7:. u-;:1,..1 -.'t ;*,2 -77..! bil; -!_;):. t.,a-i:i. 
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r7,) :Iccu%ulatliya gill h,_;70 of 73.6 

foA: 1,rInt 13.;:, 

in atimAril tne 1ev61 h t t1 t 3 iritiA*4 tc,vityrE, 

will roc.csi the: alt'tu,:Al of trwt lowNr tvt the 

Lotui teconc. 7 tir.01113 as preat Ls the 

amount brought 1:Lto the iiAo frotA 1135 1=Wle At ti.at tir7e 

1,,:e fteservolr oast of ';rei Lae w'll cor,inlet9ly filled 

41 t: na0 im)ont, strailiant sto;:ag_c wl II stil ► e 

sv410.1.111 t'.0 %r stern 2.41" of it, o 

9tcrki,;,:t tlo -,mr!vinent cn4111147; crqst In1.11 

00C r).3 r:")0 f'A 'Jet 

1.11 

..erc/...1!.. 4- 1.,-1 acro-ft...,t in 

3erf,-1:Nt 

3.: 00;‘, Z•f3 1'0 .1 C • ()DC) C rya »fist' 

5 %...a CO3. V:.%9 

t; C inci-eas•:t 4 tv aboat 24,1 .;('), Ot)C:: 0 -ro 

Tr.,..-74144L l'i,aidual 

1:11 t;I:R1 :.:4•:et ;:iir**,.o‘19 

It Ism boln attn..4ciecl tl,cat 1:.11 or thr, 

trefle:.;.citiLs- eci Lulco 'Iona be de:loaIto6 ti:le 

e. #-.lakz4 that iv! 11 be 

i.atot or apt 11;' tunntlie of Pccv:,r ;XA. if L.,(4 

lati)Pt Al• sod fcr ..1180'.arr“, Lultl:ront: t,trouu-ii the 1: r1 

howevi)r,.tt zo-mu 11i4oly trvat rezarv,Ar 311 novor 
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110c a :V; 1 r f 1 i 1 c.. t :it ut tl1 

Do, tst 3tc.1 c b. is 

Ultit) .14 -to 7i!. 11 tfo :,;(-:tarr;(1 ft , 

f37.,1 gaol 1 w.oy t up.31D of a r .1 s t t 27-(3 -

84 )-v Qtri '411 .1 a 1:kt.) tmt 

11,1 '1:ire will 11- it. /.yr,,r aww.17.;:lv.):•, -

wettl rrt r:v a/1u . 3Ki t s r..H3 Las 

vq.1.4!01;'.A1 3tOtEt, BAC t.'Af., tA01c 

-zee ttla it' rs:s sr-Ace 4,6 :-*forraCe to 

as 

A3 14; 4:.;:.:zitfad- r.r! ties :Jot' rtt. I.A.1 ts a .;4 

84, i.o~,r1. I Of th ,.4 rir 

1..; oat 7 t; s 4.; u ' . 

bar() n t tur7- 1 • : • 

riPnVOCIa1219 tql.:41.::1;it; of tie.d:%.;%11:1,3 NU: 1.! 1., c',X-0(!, tkia 

to 01r3rr!(71) ntor7.1.tt ,.4:': 47,1. -i l';.7; IONY3r 

1.1s,.1 of tbores ,n617 b!.:, ::%1.47yd 

nos Irv:, E-437c t US i 1 t o EU93t.iS ( t: 

resevoirs (La'Ao (Inv..; anti ;44oviSU fake) 00WriStroA:- , 

14. (foyer ::Ert tartlf.. isA; OZ I n cr 

e •lto t'lif . 

..attloui :11 lati 317 lowor nay Le a!-- ch-3ez.-.1 at 

tlitst4,tt, the ta. vr: 11 s bf) 

aim t:flr I 4.. ..2•• bop I .; ;) to 
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e .+,3 tx b ), ',r.t.ocn 1,7at e , t 8 Will 

e ;..estcnd nte% 

fl lied vi th medr,.a at or tt tOUL accur.lillatlun Lon ; ,:ftes 

sitr,1-5)0:1t4tI4ly tts Lis 1,4tit es In ths.t tA.mo 

th.A! do front v!.11 '01 an::.r ta; nO VIri,1 a 

ubOut 3 rl pplA1:6 froo 1;;;. 311,.! t; soe!m,A)nt 

aur lac m at the ci 11 oa) :1 o folx feot 17..1 ow tt.1 t11 

or t'oo . trnmr•::!eltaf. 

%ev.,1 to - %4A 2!Ff*n6t '•'U(rb 

`1•)14 t°,14.k bf..4frin, th4.19 ate 11-4 63/c,, bill; AC:14? fol... 

1..):A.1.4: carol corn t-,1.10,rn t hat 1. he 

c.:4t11. 1..m ilote%7 oarilar, t'' tvasp e c!:.lont s:itryrIr: 

!i, rot z:17 Li:et ;(.ar ';-1,r.v/t1: :'clinI., Z3 ).k; 

thS L t ronervolr. 

utr&tu er afte .;.1c.,:,ntatii1iatvd by /613.8-

ed 3f).3tro.rit. whorl t: Colcarzdo 7.11 vcr 4,s in 

id utu.311.v fru:I!lAre to earl jt; ) t hotrhic 

firsttli% sproucls oat :.Vol 17,?.:(3 lakti sucflar,t1 trie.ilt, for n 

on.31 eAraLle tatrico wniu f.t . In 4.a y tho r-torn 

Mat t of th•.)- rarfaoe f3.ort 17.6e JettfiCtne tiict fic4:tCt‘ 

of Vizyto t:c!. ' a 1.,C ;'It of' ,1..- 11.4.,Y rtve,r 

Ivo 14.8: xpilc t t 2.1.1; YTf im,leade3,1 FoclIrriorit et I 1 f3 

d!. ctl•Iiird turLn- 1 Lt., a !not ni_; ay. r ny tury r • t -A 

unwr tt.w, -1.•'estrstr!,r 



 

 

44,1 a3r,;,4 01 Ci• Co .4 :3.10 U‘: a. 

Z. -"t'.41.1tU t: 4 ':1 4". v t; C.) C AY1;1 fiJti 7... 

.
c49 e :416)1. _',L 7 E (31: .tC be JO 01 77i S 

0.1; ju '4101404 

, t-) •Jt..!'4 

,A,Akt:,.; "t o • .4 44 Ls-• 41 a • "4 weit ;, 0,30 „IA, 

••• ‘..laAr..1*.01, • -4 1-(•o -t.n. 

s)' iy i ;I 'pi,: I. 17 {Ill rt 1 f 1.4 II? 

1", 042141 •k-;Id k,)t.; 

4 4 

Li 1.•4•44 -Tr.:1;4111's.: f4 

• I': ale 1;1 

• CA; c • L J. , 

`..1 . • • 0 ; ;•-jk. 

'J.' ()Z. T . 
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FIGURE 53 

DIAGRAMMATIC MAP SHOwING THE BOTTOM TOPOGRAPHY OF 
LAKE MEAD AT ITS TERMINAL STAGE 

The relation of the lake at its terminal stage to the 
Boulder Basin appears in the inset. 
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RUNOFF IN MILLIONS OF ACRE FEET 

FIGURE 54 

4ELATION BETWEEN ANNUAL HUNOFF AND SUSPENDED ShDIMENT AT 
THE GRAND CANYON GAGING STATION FROM 1926 TO 1947 

Water and sediment values are for the water year begin-
ning October 1 and ending September 30. 
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18.37.r1;;;;.:;, varld(i c:xista4rabiy y,,t-itia for 

6:(23-•pitir TY?r1..ild* 1 2 ;` jr)-: • Venorts that t' ;r 

1.-.1dox vats 3.r%1 poroerit, 1.os$ 

avt!traz,-,e* vriti pot, s.; f.!ur f, tht: !rtteY.wsralp 1 *i d 11) 3. 

iorcAant, above tzio Iota -t•inn avorapo. 1.01 to 1:;:.t.C; t*.e 

;;rolirth. 1.1(2ex was 1').7 pnrcorcit :=n1 ow the 2....78.F=,, wag 

near durtap, the 1.)-tt.ervtil , ?:t t'ict re) IS 

correspotadeace brItwoon ttla trr4o rvc, th i rii,oix a-id rt. nr)tif 11.11 

the 50. your s of oon:6717,-.1Gra:xso Is records, vre con cc, -y-• LA* 

that he rnnuff i tn9 pmst r,Ls hallo 

,r,(Lyrr•ril ftw!.t,.tutl :71n t-2.8 

tree-i:,;rowth. 

%xtrftpolat'lwi. of n4srlit14, to{Tothor 4o01.1 4 1-

rLak.0:2: acv: 0e 4:-,!; telat 1. ,+v a, LuliAua1 vir. 

atroa.,..: now (.,LAdepin-tad j urtincial e.l.vor.11on. for 

https://18.37.r1
https://03,�14de,-.31
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p. ZAriji 11:50S ) 13;-W: ztatl 

2a gt hits '.)6c;).-

• (-)wl to ,.;07e40--t. t,L1 41:(-

7...)x-tatio:1 of: ./at?..1. L'ae: a':to:fLfa vtrel.n:- fr. 

.%J :3 TOdi:XJ(1 

gan. : , 101Arc:;stioa, • is.1K11- ;,.1 

tklarfieee, z,veld:o aarJusi 

disc 1.41.v.,o r.;•.3 sLatio .,.:f.1f,-.3 by 

cie t. o - i ) fiert-feco 

or 1,1r.N.;,(ii)....) crftt!itot, rAverio 

1-,Qtwool.1 1-.); I • ;:6-

forr 34, ver., tt 

13.4 /1 1. .•.; ;. 1. ,4 1E:3 0... ti1:3 

5tSti.i. IS 1)61)4.A.it. J(,:.; ItillA.,all t• .. -,.0 unsurin 

tit ','."_..c. v Lal.u=i ;.' be,. :-..)3 :ctn.-ie. !"):1•:iett,•., -,., -:.:;•:-: 1-a.:;-.c4 of 

rIcep,,:trio-it t.::_!..471.416o....-t tr:to t?Iiii Ltiko :45 - far , for '.:,4: (.,::,84:1 74:74t 

y23;Are, wo. 11.11.(-: tile.:: th) 

!s,e:::-...2t 1, ..;:i.enfi4 ,:,: vosi:.,- vi,J:1 tt, ao-

tiii.;. fp'. .,I2 14.py6ar ?-1-3.(14., 1-=;34;. 

of T-1.;P.1 Xtiti<ltaa:ley I 0.00c.: oil 

fturet c.,fs 

efscIl Li. , 4! ctlr,iat,d,s of a.,I-1! I :4 t 

")-eat vr1at1 1 t. 1..1 • .1 1 4ii 1:1 t, urui :or 

https://1-a.:;-.c4
https://1)61)4.A.it
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14-los.r rptrI(1, 19:141.4A, to 23U mil)lon tota4 for tho -yaar 

19(11..-0. 1:1sp,oltion f. L. 

01,Aded that 16:i million tvr1 ertl-atv 1%Ar the 65-p,fer 

wul1C 1-‘(, t..le most rellu0,1e fray _tut ;.N/ 

precictions bect,.use it Oovorc t!lo oft,.-test rtirie$,!. 1Tov=evor, 

a.r)oarn to 1 7retous'lleeRtiso It Lisoun t'at 

e!,f;) cordtt13,1s of t'tEl ilstst ell) onnly 

v7ivrully to s coANm1,-.1if norl.:4.: in t:lo 1'utiv.41. Lit tad it; 

this Irreularlt!cts of loitn-torn 

7,eriaz!n .71,03sai'l-,d IA ce:itr1, bot sovIne 41wDst c!.IrtAln 

ticay are ao 'nor() thtAi 2,0riods 

r.,eurod 1:1 yem.rn :Icadesa. 

4'izart4 braced on 1;rle varinlAs tliAoted rat65 of 

eadinaontutloa ctueus!?,,d 'LI the prIcodin T)tie,e6, sh:y tho 

t.:1 ,1q la yf$,arb wili b9 rewiree fox' t h :r44ivtorit L“',-

cumuldtIon 1, rfincti t y, telroo crtticl ettwtts of r ,ivvofr 

ti; alatmun average /Annus' sodityJntation 

ratft ;-0.11inn ton), the :iodtmtlt surfano eAt tiff Intoks 

towerr y1111 interm,,et tho 1,-)wer ;.- c.ten altAtue) 

in exp.,:t the yn.er 2030 j> yoerfiJ fron t tirne 

Ti6over wf,c oios6d 1935. 2116 ha1f-way ,lotnt in 

rliFerver tywi !ledlwowt to irttics towera 

471ronchee the ww)er r-:late? (1,045 resat rflt!tti) wIll tAs 

reached !,;:'4 21)0 A.T.).• weur in 

https://19:141.4A
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144 MILLION TONS (1935-1948).., 1 
1 

, . , . I . .I. , , ... , i .. . . . . ..I_,_—_, . .1.11,..., ,.,.1.,,.._.... 
175 MILLION TONS (1926-1948) 

_____ , I ,I. ... , , , . 1 . ...I . . i . „ ,.. . . i ,,,,,,,,, t ... 
230 MILLION TONS (19 II - 1948) 

_1 ,,,,, "I 1 I 

200 MILLION TONS (1897-1948) 
-1 

..,....d....,...,1,,,,, —,I 1 ..,—...i 

185 MILLION TONS (1288-1945) 
-7 

,",[ ".1...iiii,,t,,,,,... I 
1035 2000 2100 2 200 2 300 2400 2 500 

TIME IN CALENDAR YEARS 

FIGURE 55 

GRAPH SUMMARIZING THE SEVERAL ESTIMATES OF TIME WHEN THE 
SEDIMENT SURFACE AT HOOVER DAM WILL REACH THE LOWER INTAKE 

GATES (695 FEET ALTITUDE), THE UPPER INTAKE GATES 
(1,0)45 FEET ALTITUDE), AND THE PERMANENT SPILLWAY CREST 

(1,205 FEET ALTITUDE) 
The estimated rate of sedimentation used in each deter-

mination appears above the diagram to which it applies. The 
heights of the vertical lines are proportional to the alti-
tudes of the intake gates and spillway crest which they 
represent. 



 

. .
4.4)> 1.oi - ,9 5LO ;,,z,ars uf-t8r c:Ii;tuvo of 

Tt171 t.f-L4 :41/AKIMtirri 

(23) 

1!.".!,,4d 11 ,4!-1 4.1i..01/11 2 .!cs 

, Ziatt 1:,aoce, 

rhtes of so,...„.:(itt&tio 

1; 7 !-# S :1 se .1'. el', vn T7 rfl r: 5 t .1 . 

littt.;::pal and 

Pe.ctors 

la ta4 pz.p3codi—J cier,Jnslon or the llfe or r,ax,i M.tads 

it ha, be th.t J11 of the e4dl.lott: carract ilto 

thx3 lakq wo:Ale ti-4:.o And ttat r1o19 

ki!,sclittrod Lr,7).14 th44 , oier(5,7nr, If k!,Adlr: Is n)-

ulzar17 0:01(3 .)=1:1-cp44,t 0:)./inntreer.1 71;.11R3, as=. 

disow!nod on rp. tho Ilfe of Lo1-.) g17,qiel wit s3 

grolCqy :11of(tinodj r)0714.1)0 :!botorml cq:atnn. tri 

af,,cordtn7 tp t;/at :A)noept oE tel,n7111,w1 319 ii;v1 rialdt.1411 

tttrnfro pp, 14 • :1C4 4I-Lo 

w1.11 1:;mool c3.J7lot4ly M16,1 strdIoilt. The 

remarvoir, st t%ls sta will e .7.rwiffsectv, of 

course, to rteulatory. 5ady, best iiani Ali mtin be 

otc.):thio (4' r.rodmcLa larje quantAtl(!N of ttic.tricta ono-my', 

Xt 6itti bue;; far1h4r tivt eAs(btlestion of the 

Like Mad tfwt no alutinceat roe,ulatory atora:-6 

https://Lr,7).14


wtll la oiseration in u..)stream 9owetvnr, it r,tte,u3 

c$4rtain that Ci-1,3n Canyon i ,Aa:..ory-c:; othor larj7e rec-

.offorvoire will enstruc.t,,c lcpw ;:cifore :441d IvAlcuott 

!_Ls otse or oven info. e t14. LI:Trv:ee! of Lako 

In c'itrollin tie fl,'Dw of the Colorado liver boKI:le 

to 1.() m3:tAvr!a117 tr1p9irod. 

Its :Awls fc/r ( ,31rolo7.1.37..t of trVoutory 

Lni!tAtwo 3.2 F3 i , tv9 ''L,:mt.6111 0f Roclilation (1946) 1,1,45 

riletvoim au0 sttef, unJ(.1.r creciorst!.:1771. 

eilt the constretloq iny Uescf, tn.e life of Lako 

MeteA w:11 he Inc,--05.8 boca„se all futro r-I3ervotrz LIT-

7-:tz'oem would h.ve L be 'with -vlor to 

rillin!:; o .x.49 I: orolA:thle, tholrnforg, tlIttt 

:!art tho str-aLoruze crJkAa"ity wIll b© avilt 1.0)1e 

/or maay conlwris loaer toq klattnes : ,Jwn 

ftcure are 1ase:1 (Jo tho tsc.lmptt: LhLt future 

reruistory la opi3ratioa 



rya ERiTc; I, f Ylt06I:2;.3 TA HY iME3IN 

The qt.tantItativ* c.-Itcsuroments of the sedl.;zoit sac-

cu.71Llated t.tl :,ako 'govt .het a bists for orti.:-a'.'tn... with 

acounai::7 the sverai,.e rtA ;<3 of eros.l.oa fro. 

tr1'outtir;7 dritincp-e dc.riag 

or tne zro fron tho 

baelrl tn ("letr' ';.;,;i1 .1-r the ,:;olornch:. -7 ,1ver Ita 

t:1 - -,losure tai 'r;.:.)Qv,,sr l'•an 

t:,,o3 or 40:12 nowt ltt fr.);.•.; 12-1'1;to 194r2) 

:1 4,0 or t...he tottil helc)Lt../t C. stroe.m-

trgr:.s.:v.)ri:Jd eetz-:.ttis remove:: fro trth.tary 

be 31a Ce th 1 9 pirsi. 

kecorrit.38 to :.!!)wrIn:: (o.r..1,./1, 11.a"rittc4. data), 13.'',.,200,000 

toos ,1.1:;roitret.: iv.C1.1.es car in the Oolorticio 

as it pasted througil C7rkiad C9yaft fror.1 Fel-r•Jary 1-131; to 

.,,eritember 114.7. arro:mts rri eci 1 tne 

Virgin 1-Aver, 7.ucit:y (;rogle, and no t the 

total load Intr.) Lake !lilac/ tmel 

7:,ar 7reirl.o r .1:0:5-191 4.F.3, 1.s -trobsitily of r ti..e ordor of 

160,000,000 tons. TYe tottAl. Arelr':it !nixt)rtal carriSce 

frcrn i;r11.1, utsry erviango ‘.7.•%1 8 , n 4.inct ar3 f5tin.)rin 

t -,rartsT•ortor3 .detri.tue this Into Iv estlt"titted, 

thi!rer':•Jrop at akhcut 2.16 'IA 1 liOn tons. No t, a aro 

https://iv.C1.1.es
https://kecorrit.38
https://eros.l.oa
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it'd w1bb)t Q12 t r& uttouftt of cnateriul roatcvod by noticn, 

but It eaorna that tht seolmnt tiIiorae. In tMs 

fasion Is n1Fille, c,irrf10. *Jo true awoult Of w4it?ii2'al 

rl:cldsd by othor 

t,!to ubove vulue for tho witlht of 

::: i,.r t4 -,rt 41atrTal rn;loved Crld - 0 Qt. 2.67 for . iii-)6y47tc 

cruvItj or tkr. m.T.;karal -,Lirticl, we curl d!',taln s Tousonable 

oso 01: :;7,c, svorz::) .:-: of erosioA frof.i Lilo b4.1 `.:t Cron 

19., i,* 1')L4.,;, 

711(/ re..o ,,rot.-: nr,„; ho e,wrocsod Att:Itl tma 

or t 1 or LI ol unvittputf3. puck. -'7) Lutz 

(..ha4dlar (li4), 2. tfle mart ?:or,-)s S.', of avra,Fe 

toils ie purcetc4L. The uvor6Lff 7,crosit:,,of.' all 

trme of v.o-r&athored rock la hcv‘mvo$r, is very 

dif:lcult to oottittati,J. i'ororbr:.1 f.'or exale, 

porosity of aOillt 13 2prcent r). 277), 

the uanonsolidatod 6rld euorafe whtoh taro 

wioly dIttrIbmtfle tri ,7rov.i4J-17 

rat to mre 33 'nerefrIt. ":1/0,1 (;r:striLU7lo rocs 

have an anpreseibblo .0orc)oLty :luo to ,loiats wad :'tor 

fractaroa. fioiation (!mvttieg 111 hiratitoltOnea, i7os 

vee!c/oe In Lbattat, ctaltr 14iva flows ,Ave 6 coasl.derablo 

oorovity to :311(t3e t7n4q, of roc se. efttINatm an 

*rlAtrary ava%7,tria;.it y'flreet for t.!:16 poroslt; of 

https://ava%7,tria;.it


 

 

 

 

 

3 1 1 

7 1 I • 7.) 4 c 

.C411 :Lail tIt 0 :VS 1. ;1::1 v ati 

3 Ls :cias ro...ove“:1 

sq,i.ara 111;:m of tn./ 

v , if 

codtt.lucs ao! I wi 

cif 1 root Wo „Liu b(3 ioxo;;;_itci evor;,' 

,..ic..:11zuzed,•' i c): :isti.,11Att)(1 

107,'0 Of 1,-; 7z'c o , w t 

Leer, ra c.:.•kee(., 12 o 

0 . 37:' i:10.tt f :.: to U.4.7 . t t: P.: ; ' ,:. t ijs , t 

1owort.).1;!-: of t:-. o '.. .:7 .P. . i ..* 71'.7; ',LI::: 1,A) a7c,.r..-... -. -,.. 0 11 1 

.f.' ,-)c;.; (,very ,2,1.)-3 ... 

Th .; 'I' v.: I; '_..-, - -PtE (1.f . ati0:.,-.1...- I.,,,,i.;;,_;t..,,d tc. Lt 11 

øv , j A: 1 ."Lo'4'..a1 • 1-4:1 

if c;f1c.I. 

rit.ary bs, ,re 

will 1,3 fur own.' t!tti 

Jur 1,no story- of r;ne ettrILur•:, • x70 ct 

that botwee3 lloyc-; arid the elate 4s!.011 tilt) ro tic,rvo*,./-, ',I! full of 

te 04' OSI on. la L4 cram -pita ci.' t!->ft ill a 3, 

aaj,11;-.IL, lop giad oLhera will 1:44 ..'3,,iamurd IA to- 4.3 of foot. 

.'iocorcis StrtNii:17. 

https://aaj,11;-.IL


the .ltsZ1119.11ticIS r orq:.*Stri t f lit 

tfie rtt of cri 

) . T1-) tTric)1`k • qtAt! t et, 

tt..V . 41 (7.r 7 1a 't7 (1 t Ot a 7:: t. d 

) ) bo 1.3to 

ce : s,;rvr, .t7 i'f tl 1.'1 '4*, 010.7 `.1. 4 y firrACI, 

, 1 .111 7 :V:1Mr) !.1tr 1. ,) -to a 

jf tv s 1p r. C;f4 the 

tk, 0 71 c.'• 

:. ral t !_! ZA t.• )t. L r.; `,„ :0'1;1 

or v.11 tor 4.; z.lf 

:: , to cid..Nte 

it.43 f!. 1.4:),.tfi at' Tivo 

5.1; e() (:.ron, ?tow ril.z t r t-.;"").e3 

art: ;.,..r**itz `t:1y •1zic-., i;e:f 

enwter 



T :;.:T Use: 

°nil) cif ;o,a_nrtyr 135 Y, eti 

-,Tatet C s r t?.,a )ower(...010n0Lto vor 

,t3 try v. L:41.; Ur. 13:sd f -..etrtt,..ast.it r-r r r erric 

Caloriao ".;c: Llte Cciorsadc.; 64,1ta 

4.4 t of' t;lel Gulf of 2aiirorc, oir.02e &ccinulat,gd 

Lalts the cc)Leo'tel. ". 1 t; : 1,F. from 

ts:iOW (42- fra•,,i-

i;o1.1..:- , 1-N.:;.(to 1. V•3i i.t i botrA oil:filrested 

fro tune 104.f-.a. Coloruclz.) 

431 rr)8 to V):34-iet tio lower Colorado 

bvr stqers 193;; rix,vir rt,t1r,e In ttn 

(wIrip, to tio lost-4 Take 

it lant,q, r clizo from 'lc.... an 1.-ter6se6. 

eNt-tmcIty 

ts nr.ow..7. -v t;:,) c,c t2'øl'c frcrl the 

cia;,1„ qcnto.1.41:), to 6tc.:I1oy t.ift tcd 

socitrwit lotxd pffier4.1.1V 711-::‘ ,r1 ;.ne first; 3 

Pttgr6 ) 4.4ftov ldrio of 7i:JcIVer 4a3 tanC13t 

C t;•;.e.t curelori et any s eka rots rill or t 1.9. ,..;„ 

Hoyiwfort ale .3.; to thraIOtVO1 Jr th rivoi- by oover 

t*:(3 avc;r(1 -14 ,lisfinar3a r _to d Ims & ,reat kieni 

low3r tfluri1X )roviow/ yohrt 

https://pffier4.1.1V
https://qcnto.1.41
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its nsturkl atatG. s r33'.11t, ti vern“:, i-xl.zpal sun-

rorlf.ilcj load nr“lel.:1 (7 ..Y. of icoelq;A,,t!3ri, 

,luta) 9 n,.,.reo:it c.:17 

nvorar..c 1,143 1:lonzlz.e of ADrw4r 

Ths rf!atsrl.&) wan n)t vo2, )%(.:Kver, the) 1:r12er 

ColormL)AANIr :asrl t_ 7,:uvlo.;s ":11t ratAer fro 

vcour of tae .-;:1;L161 5ob..woo.i Yu-a, Arimm. 

4.11th r. ,%.3.or,:lictt.on of 7 . 

(cno 1) 193%. ttAi: chun:lill has biitTI -3rodqed !n 

ig7t :ors. AS !,?., -;(.rtoc! 'r)y 

t1y (1)0), ':;td of '.;he olortido 1.:111Ar tA th0 26-* 

4041tIO;i below c7Jovar wk,s Icwet.ed fra!r. 5 to 11 font 

boOmea 193.:, kind 19,an; Its ./.6&mt wz.-1 lacre 1'x.ci4 

1.7 to mliout 2.0 feet :A141. 

hap! Etacumulte 1.,t1kn bqht-10. In 43 

chowloi ',,etweolz nie:ce 

•rovioA of f 1tr71.6c:1!.tt*e cklo 4:43et!! r)Ice 

tIolvastrst. ft-o!F. ?g,r4Jr nAriCer 

14w tho cla,14..loi has Leel vaourod f:J.r d of about 

t .i.practri few Itc,81:,1.c1.1:41, geon7.Thw 

act!oq.ao- aovoral tInes bolow Lit,r1c,tional 

Loundary, rw,ovee fron to utter hoc: sout 

Purkor .q la the ,-171-1.1,1 ctIc4a tho 

canal rror whoroas thn sotnont 

https://act!oq.ao
https://Icwet.ed
https://lictt.on


 

 

31.i1 

lostier 

jlOr mite. c f tidd i.1t 

.1.: ta reark f.t ' ".e1 

tc..1 rgt..1 01 t:t.to !:,1ta tu 

ri•ane it t!:9 mt;$.-;“:ett 

. 11: 'ata ) • 1. 

IA) 

t.;(7 (aolt,a 

fro.. t 1.i 3 ...orce--..1t, 

cio:;1.1ra .."13.;?;ftir 

t•-t tit() 

n(..11,F91.14c4 e'fact of till E. r3 to 

of ) 

t:.e .; • IC4 01.1;a „J 44 • 

i.;t! * *1.") rt./ r nt.:,;:•-

:-e5ite(J. tho.t. C 

a t.:o•.-An 1'6( 1 1.0 4.: 0 i 3 1t. LI 9 Ur 0 L-4 „, a 

itect)urit or IA. Z.: :1Vte 

atln* evrouni-

0.at! 1/4.)11. rnFtL1 OLLTI S I.C.a 

fit 7:4P;: ta: 1 I CrWil reg 1.14-% ois 

oi::)st.e.,-04 of qovver 



 

c.11 

Lake v.fsi.t1, creat,e6 i 1,,,35 0:! i.strsAct',.(x: of 

_!')G-sor liam 0:1 Col,,r; is site of ,:w-osit,,or, 

..:Fc !no:It of t:Ito b)dtmAt tAccunul ► te6 t'-e 

Colta at the ,.,,q1,71 or 1;116 alf or Culifo.raic. 

I. josilfi;,.. tcylruxlJ,'„ely 1,42,000 

ticro-in t, or fill-ort azild of ondlw:Jat ;:LS 

IccultltFtd la ;4C., hc.s reduced the tot. water-

ci4piac.1.ty 1.81c- t!!,rat": .(!a of 17,1f) T,,,rnrann.71t v,111-

y } 11.2:"T`Cf: • 

t2"); exc!,r7-.ttr3,1 wIlP.7,Ants nic,t,19rial con-

rYted b7 of nractierdly 

1-7o:1 r1.t7nl1o6 Colov.o(io arid 

Virrji.; :h10 lomo tw..) %1*Itafl, ,..:041 built 

.!)y t:4t.1 Colorudo - -1(1 moh iciull r, b 1u(: t u 1t 

by the Vircg ;11Y)I-d. Colc:rsk:* (:catt: :!xtene3 tho en tiro 

lo4f:t!1 cf - .7.W;.Accf of 12.0 railiiz 2f2c!croil 

tho an of 1.'e Ptvor, wherent the 

t 9 t•tystrict,!;?ci cn.lef1.1 to tr:o Li-)--)0,r 1;4 r.lii!Ds )f 

the 1.1tinc:,uted va11A T ('verso:: trr1 of Lc.A.t. 

fiettd). 1'nese claltun d,..) not spveed out :Dyer t2le vest noaches 

oY: te. lake tottv-., "ut Tyro rut-ilr, to the Jeep 

aubmer: chun.:%)I3 *or till(' C.:Aors4,2,o sPrr!n Fivers nne 

https://ci4piac.1.ty
https://v.fsi.t1
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to their sisocia';+vd fl*olalls 4-1(;. tat)::. '..; 

t::sJ ara loay, narrow, on 11,1uou,2, 1:1 :f.i:rkoj C.).-it, to 

46.$ broad ftil Or :01-ol--.3n.9 c.,s,r4le ,i1,1r4tt of :nost ,..t.;.;a. 

Of tho totr,1 .rGlune of neeltil::%, :-1.x2-!3 t;:i.ltri 97 r-lreonl; Is in 

t'149 1:1li,l'o i.311..a, I- t,/:(1 :. re.lt ¶- (!- cam "1. : . , ta the 

Yirrin th1ta. 

71 st.rtur, the 7,rko Xaad dol!;,ne vire alr'llar to 

forod 

f3ronot, aatl: tott:e.sot, rf: whic vrada 

fro wre to fi.w) lac114:.4aMf; alsta,lee fro- rtv*r 

.44 p;ic ‘4. ..4.• 3 S t tie S di!) nt• clt mt ly 

of sand* cirood f:;:itrucoti Of f;.: "zito 

quIet tor. in coatrost, tho beds aid :r1.2(.113 

up of mIlt carTloc! I-xto 1akx1 turt4 ty 

curvavite. 
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