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Measurements of particle size and veloclly were made in
YWaite Biver beldw Emmons Qlacier, Rit, Rainiler, Washington., Boulders
up to 1.8 fect {o diameter were moved by velocites of 10 {ps, less than
would be predicted from the sisth pover law,
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Eize mecosurements of bouldars in transport and measurement
of aspociated velocity were made 1n White River below the Emmons Glacler,
Mouat Ralnier, Washiaglon, as a part of & study of the processes of valley
traia formation (Fabaestock, 186Q) These meonsurements provide exsel-
lent date for tae study of compelence because, in White River, &sll sizes at
or azar ths range of competence are readily available for transport,

Usually the size measureameants were made of boulders taat were
trapped ia 8 wooden-Lramed cieve with 0,173 fuot opanings as tacy moved
alouyg the bed. Ha#evz:r, some of the larzenst boulders were caught by hand
and rolled oate bars for measurement bacause tiaey could ust be lified from
the water, Most point velocities were determined from gbout 20-secoad
meazuremants with a Price Type~A curreat mater set at 0.6 deptn, Because
of the size of the particles, tals depth satting provided velocily measureg-
meats ia the Immediate viciaily of the moviag particles, Furface floal velo-
cities adjusted to 8,6 deplhh were used when curreant~-meter measuramaents of
velocity could nct be made. Veloeity meanurcerments were made In the receh

tarough whicen the boulders hed been transported,



Thae graph of porticle size and velocity {({izure 1) indicales that

Figure ). Relolion Between Particle Size aad Velocity

the boalders from White Blver were moving at lower stream valocities than
would be predicied {rowm the other dula cited, Waite River dole show that
boulders up to 1.8 ff ia intermediats dlameter moved in carrents of ebout 10 fps,
For comparison, dnta that Nevia (1846) selected from Gilbert (1814}, the U,8.
Weterwaya Experimeat Station (1935), Rubsay {1837) nad his vwn tractiou-tube
experimenta have beea uzed to define bed velocity and critical tractioa velo~
city lines shown in figure J. Projecilons of theye loes intersect ot a velocity
of elqout 10 fps and a particle diameter of about 1 foot, Theae lines approach
each otiier oo fhe porticle size increased and it appears from White River data
that for coarse materials the critical traction veloelly (velos ity mossured near
$32 bed or menan velocity in ghallow flow, Hevia, p. 665) s closer to the effec~
tive velocity than the bed velocity computed with Rubey's formula, The pro-
Jection of the bed velocity eurve is based og the asmpﬁo;: thaat the size of
particles in motion is a fuaction of the square of the effective velocity,

Parts of Hiulstrom's curves {1035, p. 293) wiich separate the zoaes
of ercslon, transportation, and deposition are elzo shown in figure 1. Data
oa boulders, in motion, in White River plot in the zoae of deposition that {s de~
fiaed by projections of the four curves. However, thege curves wexe bosed
ion average velocity and uniform materisls, |
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Hjuletrom's cwrves, besed on Schinffernak's data {1822, p. 14)
for waiform materials from §~70 mum, indlentes that size ia proporticanl
to the 2,6 power of velecity, whica also was the power fouad by Nevia
(1248) usiag aversge veloaiiy. Such a line {slope of 2,8) fits the Whits
River datz better thna one with a glope of 2,0 {tas "slxth power law™
expressad in torms of linear dimensions), Thus, it is suggested that
for materials having intermediate dismeters larger taan 0.1 foct, clreams
may have greater competeace than sorme spplications of tae "sisth power law”
would predict,



Most ezperiments related to erozion &ad traction velociiies have
beea made la laboratory lower willy uatform waterialg lees than 0,1 foot
iz dizmeter; In cost caces, in the gand range. The few experiments which
have beeu mode with mixed grain gizes show thal tae mobility of sieh
matericls g quite difforent {rom that of unilorm materials, Gilbert {1914,
p. 173) atated:

e owien stich hollows ars partly filled by the smaller graias
fte (tho conrser particle's) positioa is aigher sad it can with-
stend less force of current, In other words the larger particles
&re moved more readily on the smootaer bed, .. The promotion
of mobility applier not oaly {0 the starting of the grafa but to its
continuance fa motioa, ™

Ispea and Verma (1933) ncted ¢ similar effoct of bed roughness. Thus
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because of the larze range of psrticle sizes i aud banks of Waite
Biver chanacles, the erosion asd movement of poyticles larger than those
predicted by formulas based on data for uniform materials caa be expacted,
On the valley trala, boulders of sl sizes ars readily avallable lor move-
ment by any currcat capeble of eroding the fiagr supporting nateriala,
Eoulders oa ths bed weare olion set la mwiicn by the blows from other boulders
loosenced {rom the banks, Finer pntericls may be scoured Irowm uader
boulders getting them in mctica, Boulders which are ast moved from the

bed on ona day tumble {ato tha flow from: tae cut bask of the aext doy's
chazaazel as a result of the rapld cutting sad {illing that tekesg place ia

V¥hite River chanusls.



Btudiea by White {1040) and Kaliacke (1342) crapaasized the
impoertance of turbuleace in initiotion of motion of partielss oa the bed
of natural streams. Waite (1940, p. 332) sinted:

Y} the turbulence extends up to and into the wells, thena

speed varintion of 210 1 implies 2 siress variation of

4 to 1, and the maximum drayg iz four times the wean,”

Thus, the higher the turbuleace the more effactive a givea mean velocity,
White River's Digh turbuleace favorg high competence.

In conclusion, boglders up to 1.8 feot {n dameter were moved in
flows ol 10 Ips, or less. The movement of these boulders by VWiite Bivey
iz favored by the large range of particle sizeys in the bed aad banks sad the
hizgh turbulence of the flow, as well az the high veloslties,

Fer materizls haviag Inlersmediate diometzes larger then 0,1
fect, streams may have more competence than predicted by the “sixth

power law.”
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