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this surface if one walks upon it. 'I& takes more than a 
bird's flutter or an echo to start a slide of this kind. A 
slide like this may ossibly occur on A 35' slope pro- 

that is, near a red e or a steeper declivit,y. 
A slide of this k n d  can not be foreseen, and there is 

only one evidence of reasonable safety bhat presents 
itself, as a sign of security, and that is t,he protrusion o f  
a great many shrub,  saplings, and t,rees tbrough t8he 
snow. The snow very seldom slips along the ground 
where there are a great many small trees or saplin , 
and reasonable safety nearly always lies among t 8" e 

About the only exce tion to t,his 
rule prntrudinf is w ere the snow surface is crust,ec I; and recent 
deposits of fine dry snow have acc.uniulntedinlimit,ed drift,s 
or patches on the crust; these powdery deposits are some- 
times treacherous, even among the t,rees, and inay slip 
under one's weight,, carrying the entire drift, perhaps n n  
acre or more in extent, down the slope to  be shwttered 
among the trees. 

A tendency for the entire snow layer to lose its hold 
and go dashing down the slo e may be espected on 
dmost any slope, timbered or I! are, t,hat is steeper t,hm 
40°, after a period of warm rainy weather. I t  is t,ruc?, 
there are very few outward evidences of the dowiiwnril 
creeping of the snow layer that will serve to warn t,he t,rnv- 
eler, exce t that among the thinner, smaller hushes pro- 

begun t,o lean a little; though a very slight leaning 
rohably signifies imminent danger. Also, one inay 

{ear the occasional slumping or settling of t.he layer 
when in a dangerous region. Either of these eviclences 
should be accepted HS a warning to quickly seek fliz 
and safer territory. 

Business taking one into t,he mountairis where t,hrre 
are many long steep slopes carrying several feet of snow 
must be very important to  'ustify the risk, if there have 

haps some rain; for such weather conditions are sure t,o 
cause the melting snow and the falling rain to  leach down 
through the snow layer and break up its t,esture, leaving 
it a heavy, mushy, insecure mass, or,, t o  use the comiiion 
expression for this condition, the snow i s  "rotten." A 
great weight of this Iund of snow, eaten full of vertical 
and criss-c,ross drain seams, and no longer held together 
in a tough, tenacious body, is very insecure nnd is espe- 
cially dangerous if the ground and surface lnaves ancl 
shrubbery underneath are unfrozen, and m e  wet, itiid 
slippery from t,he snow drainage. C'ondit,ioiis of t.his 
kind are readily detected by nlpeiist,ock es:iiiiinnt,inns 
and by the supporting stre1igt.h of tho snow. 

Most of the heavier :walnnches, judging from oh1 
avalanche trails in t8he bent and broken timber, go dtwu 
the ravines and gullies. These nat.ura1 clrninwitys are 
often uite steep sided and deep, and when filled t.o the 
level o 3 the adjacent regions with heavy, rot,t en siiow, 
ha\-ing in them very little obstruct,ion in the way of 
sharp curves or stones, and of course no t,rees, t,he snow 
appears to let go quitme suddenly, wit,hout noise or warn- 
ing, and go piling and crashing down the gulch. A niass 
of wet snow IS very readily c,onipac.tecl under )ressurt? into 

momentum, these ice masses can not come t'o rest until 
comparatively level lanc1 has been re:whed ; t herefore, 
trees and stones, and often large jutt,ing port'ions of t,hc 
earth, are carried away by t,heni. 

The presenc.e of these danger-lurking ravines is always 
indicated by a swale in t,he mountain side, cent,ering 
somewhere near the gully, and by the general absence 

vided it be onlv a s f ort distanc.e above a steeper slope, 

bushes. 

truding t t rough t.he snow layer, the bushes will have 

been a few days of unusua \ ly warm weather, wit,h per- 

the consistency of ic.e, and, as t'he ava. I niichtt gains 

of trees and shrubs directly over it,, and occmionally by 
side cliffs showing above the snow. 

In t,he springtinie aft,er a wint,er of heavy snow, when 
wa.rm weatslier and rains are frequent,, snowslides are 
quite numerous, t.hough not always large, and not 
always reaching the bot,tonis. During siwh conditions as 
these t8he mountain traveler will find it. to his interest t.0 
avoid ttlie untimhered or l m e  slopes, and even the t,im- 
bered slopes wliose surfaces point downward more than 
35' frimi the horizont(n1. 

MEASUREMENT OF SNOW IN BIG COTTONWOOD 
CANYON, UTAH. 

By SFLVESTER Q. CANNON, Assistant City Engiueer, Salt Lake City, Utah. 

The investigation of the source of the water supply and 
the probable quantity availntle for each season inanycom- 
niunity is of prime importance. The matter of the supply 
itvadable for Salt Lake City, pmticularly during the late 
siininier, fall, and early winter is worthy of careful consid- 
eration. Among the sources froni which this city derives 
its water supply Big Cottonwood Creek assumes consid- 
rrnble prominence both because of  the purity of the water 
and the quantity discharged. Of nll the streaqs draininq 
into the Jordan Valley this creek has the largest run-off. 
Besides the water used by Salt Lake C'itp this stream f m -  
nishes water for the irrigation of n Inrye portion of the land 
on the east side of tlie valley, and for power purposes. 
Although not the largest wittershed draining into the 
valley, tlie Big C'ot t onwood has  a larger masirnuin flow and 
a. more constmt tlisrhi3rce. 

With the idea in mind of obtaininc information relative 
to the probable supply fnr tlie season, nnd for tlie purpose 
of m:tking comparisons of conditions from yenr to  year, 
the measurement of the snow in Big Cot tonwood Cmyon 
was instituted in April of this year. It was undertaken by 
the engineering department of Salt Lake City, with the 
advice and cooperation of the locd afice of the United 
Stntrs Weather Bureau. 

111 coiiinieiiciiip the worlr of measurement in this water- 
shed it was found that, owing to the greater depth and 
density of the snow, the equipment which had been effec- 
tually used by the WentlierBureau in Maple Creek Can on 
was not suitable; so special equipment was made. $his 
coiisisted of a spring balance of a totnl c a  ncity of 10 
pounds, R jointed qalvanized iron tube 2 inc P ies in diani- 
eter, in two sections of 5feet cncli, nnd a jointed, graduated 
wooden pole in two lengths of G feet each, shod with a 
sharp iron point on one end. 

Bi? Cottonwood C'anyon is cliaritcterized by a number 
of fairly long bmiiclies or forks draining into the main 
canyon from either side. Different portions of the water- 
shed are distinguished by certain features. For instance, 
the forks on the north side of the canyon from the mouth 
up  to hlaxfield Gulch are very iiarrow, steep, and rock , 
Gulch up to Brighton basin are more open, with gentle 
slo ies aiitl rolling hills (.overed with quaking aspen and 
unc \ erbrush; and practically all of those on the south 
side are wider, with steep slopes coverrtl in great part 
with pine timber. These forks all head in a lofty ridge 
with pealis rising frCJlll 10,000 to 11,600 feet in elevation, 
wliicli divides Big Cottonwood from Little Cottonwood 
watershed. In various places on the side slopes of the 
south forks bare spots occurre(!, which ttfforded starting 
points for: snowslides. Most of these forks have been the 
scene of glacial action. In Mill B South Fork and Mill F 
South Fork, as well as in the Brighton or Silver Lake 

with some straggling line timber; those from Masfie r d 
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Basin at the head of the canyon, are found some beautiful 
glacial lakes. 1 

The work of making the measurements of snow coverd 
a eriod of two weeks. In order to measure every sect,ion 

the whole, more time is necessary. Because of t,he length 
of the various forks, the st,eep grades, and the condit,ion of 
the snow, it required a day to cover each fork. Some 
snow fell everyday but one during the trip and made snow- 
shoeing difficult. Having so far to travel and such heavy 
ascents to make daily, t,ime would not, permit of many 
densitmy measurements of the snow. Further, because of 
the danger of snowslides, ver few measurements could be 

time measurements in Butler, Bear Trap, Willow Patch, 
and Mill F East Fork on the north side, and Stair Gulc.li, 
Mill D South Fork, and Silver Fork on the south side, with 
some other small gulches, had to be omitted. But as 
these forks are similar in form, length, and altitude to t,hose 
adjoining in which measurements were made, a fair esti- 
mate can be obtained of them all. Measurements of 
density were made, as far as possible, a t  points that can be 
located from ear to year and where the snow was of an 

made, besides numerous soundings of depth wit$ the 
graduated pole. At each density measurement the alti- 
tude was determined with an aneroid. Of t h e  measure- 
ments 52 were in the forks on the south side, including 
Brighton Basin, 1 3  in the forks on the north side, and 9 in 
the upper portion of the main canyon. The average 
depth, densitmy, et,c.., of the soundings of each locality are 
given in the accompanying table: 

o P the watershed sufficiently t,o obtain a fair average over 

made on the side slopes in t Tl e south forks. For lack of 

average dppt x . In  all 74 density measurements were 

Number 
Elevations. of sound 

in@. 
_ _ _ _ _ _ _ ~  

Mill B North Fork .............. 
Broads Fork ................... 
Mill B South Fork. ............ 
Mineral Fork.. ................. 
Mill D Flat.. ................... 
Mill D North Fork.. ............ 
Days Fork ..................... 
Mam Canyon (Willow) ......... 
Mill F South Fork. ............ 
Brighton Basin.. ............... 

Total.. ............................... 
.4veerago.. ............................. 

644C-8150 
IMLM950 
W W 5 0  
GW-85-30 
7440 
i3&SCOO 
7470-6940 
SOfM-8750 
8 m 9 7 0  
87W9510 

3 
5 
8 
9 
3 
10 
9 
6 
5 

16 

74 
......... 

Average 
depth. 

Ff.in.  
4 4  
5 7  
4 10 
6 2  
4 8  
4 9  
6 7  
6 4  
6 8  
9 0  

5 11 
......... 

Water 
e uiva- 
Pent. 

Inches. 
24.8 
22.8 
19.0 
27.4 
19.6 
19 fj 
28.5 
30.0 
31.d 
43.0 

26.9 

-I. 

........ 

Density. 

Per  cent. 
4a 
34 
33 
3 i  
35 
40 
36 
42 
40 
40 

38 
......... 

The' ast winter and spring have been marked by rather 

ea.rlp part, of the wiiit,er t,he snowfall was comparatively 
light,; hut in February, March, and A ril, es ecially the 

canyon. 
At t.he time of thisredonnoissanc,e the snow condit,icvns were 
as follows: Along t,he north face of t,he main canyon,from 
the niout,li up to Butler Fork, was practically bare; above 
But.ler Fork t,he snow increased gradually in dep trh. Along 
t.he bottom of t.he canyon t,he first snow was encountered 
at, Mill 13 North Fork. On the sout,h side t,here were 
traces of snow below Broads Fork, wibh a gradual increase 
from t,here toward t.he head of the canyon. In Whipple 
Fork, Mill B Nort,h Fork, and Maxfielh Gu1c.h there was 
some snow, most.ly in pat'ches and irregular masses from 
'drift,ing. In Mill D Nort,li Fork, Bear Trap, Willow 
Patch, and Mill F East, Fork t,he snow lay retty evenly, 

slides. In  all of the south forks t,he snow lay deeper in the 
bottoms than on the slopes. In  many places much drift- 
ing and many snowslides have occurred, so that t,he snow 
layer was very solid and covered every natural feature. 
Where snowslides had occurred it was difficult and some- 
times impossible to force the snow tube through the 
various frozen layers. Even the iron-pointed pole could 
scarcely be driven down. One measurement in.a slide for 
a dept,h of 114 feet, gave a density of 56 per cent. From 
measurements, made roughly by the watchman of the 
Brighton Hot,el, of the snowfall, it appeared that from 
October 1 last t.0 April 23 approsimately47feet had fallen. 
On April 23 tdie dept,li of the snow layer at  the Brighton 
Hotel was 74 feet, wit,h a densit,y of 37 per cent.. 

Informat,ion obtained from various persons living in 
t,he canyon indicated that t,he de th of snow a t  the time 
of the survey was much greater t E an for years past. No 
mems are a t  hand for a comparison of the density of the 
snow wit.11 that, of ast seasons. Generally speaking, the 

would make it appear that the lateness of the main snow- 
fall during t,he past season would, under ordinary condi- 
t,ions, produce high flood conditions. At the same time, 
because of the many snowslides which have resulted in 
packing and freezing the snow in extensive masses, it is 
probable that a considerable part of the run-off will be 
retarded until late in the season and therebv Drove of t,he 

U ~ U S U R  P conditions in t,he mat,ter of precipitation. I n  the 

la.st, t,wo months, a great, dea.1 of snow P . R s  ell in t 

distribdted with comparat(ive1y little dri r, ting and no 

early snow furnisies r the late summer supply. This 

greatest. benefit to the water users on the i tham.  



Typical view of condition in Cottonwood Canyon. average depth of snow, 6 feet 8 inches and water equivalent 
a b u t  33 inches. 

First Ugure3 indica@ denth of snow in feet; smnd Ugures (In brackets) indicate water eqolwlent (in Lnches) of the snow. 
8 


