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As compared with past years' stages, the averagp for the 
month was: At Wenatchee, 2.4 feet below the norinal; at, 
Dmatilla, 3.0 feet below; at, Northport, 4.0 feet below; at Van- 
couver, 4.7 feet! below; at The Dalles, 5.0 feet below, ancl a6 
Cascade Locks, S.2 feet below. As compared with the height. 
of the water cluring the preceding month, the mean stage was 
1.8 foot lower at Wenatchee, 2.6 feet lower at Umat,illa, 3.3 
feet lower at Vancouver, and 4.7 feet lower at The Dalles, 
while at Northport the mean June stage was 0.6 foot. higher 
than that for May. 

The river at Vancouver fell steadily from 17.2 feet. on t.he lst, 
t.0 10.8 feet on the 30th; atr the Dalles it! rose from 23.9 f w b  on 
t.he 1st to 29.2 feet on t.he 3cl and i th ,  ani1 t,lien fell steadily t.o 
30.3 feet, on the 2Sth, on which c1at.e the river gage was de- 
stroyed by a boat colliding with the piling to which t,he gngi. was 
nttachecl, the act,ual &age on June :30 was approsiinat.ely 19.5 
feet; at, Umatillrt t.he river was ahout, st,at.ionary during the 
first, 4 clays of the inoiith at a stage of 17.S feet,, but, from t,lie 
5th to the close of the inont,h there was mi uiiinberrupt.c.tl fall, 
the reading on the 30th being 12.9 feet: at Wenat.chre t,liere was 
a fall from 33.S feet 011 the 1st) t.o 27.2 feet on the 30t,li: ancl at 
Northport, the fall was from 28.6 on t,he 1st t.0 16.8 on t.he 30t,l1. 

Navigation on the Columbia was not intcrrupbed during the 
month. 

The ,IS'dz.-The mean of the daily stages at t,lic several 
stations for the month averaged 4.5 feet below t,liat for May, 
and it was 4.0 feet below the normal for June. The water w : ~  
highest from the 2cl t.0 t,he 4th, ant1 the lowest. on t,he :30t,h. At, 
Lewiston the river fell from 11.0 feet on t.he 1st t.o 3.4 fret, on 
t,hc 30th; at Iveiser there was a slight, rise from 7.5 fecit. 011 t,lic 
Ist, t.0 '7.9 feet! on t.lie 4th, niitl blieii u gradual fall t.0 2.2 feet. (~11 
the 30th; at Riparia, a rise from 10.3 feet, on t.he 1st to 10.9 feet. 
on the 2rl ant1 3d was followed by falling st,ages, reitching n 
rwiling of 4.4 feet on t.he 30th. Navigation was not, impeilctl, 
t,he regular weekly boat service t.0 Asot.in, Wanli., whicli is 6 
miles above Lewiston, being maint,ainetl t,lirougliout t,he moi~ t.11, 
and on June 9 a trip was inntle to the niout,h of t,he C~rantlc 
Rontle River, 38 miles above Lewiston. Thc h a t  service on 
the Snake River was, however. cliscont.iiiuet1 011 June 30, owing 
to the low stage of the water, the gage reading at Lewiaton on 
that date being 3.1 feet. 

The WiZlnnwtfe.-This river continued t.o fall throughout 
June, the highest stages occurring on the lst., and tlie lowest 
generally froin the 2Sth to the 30th. At st.at.ions on tribut,ary 
streains the highest water occurred l)et,ween the 1st. and the 
13th, and at Estacada on the (.:lackamas River, the lowest. read- 
ing occurred on the 15th, 2Stl1, and 29t.h. The ineitn st,agr of 
the Willainett~e ranged between a iiorinal st.:ige atr Wilsonville 
niitl 3.7 feet below norinal ab Port.land, and was 2.1 fecit below 
iiormal at Salem, and 1.6 foot below at. Alhany. The June 
mean st.ages at all stations w i w  uiiif(mn1y lower than those for 
the preceding month, being 1 . 3  foot lower at Eugene, 1.5 foot 
lower at Albany, 1.7 foot lower at Salem, and 3.3 feet lower at. 
Portland. The great difference that appears at Port.lantl was 
probably due to the high May stage which was caused by back- 
water from the Columbia. 

At Eugene the fall from the 1st to the 30th was so gradual 
that, generally, it, coulcl not be readily measured, and the 
record shows 4 feet from tlie 1st to  the 5th, inclusive, 3.6 feet 
on the 6th, and 3.0 feet for the remainder of the month. A t  
Albany there was a steady fall from 2.3 feet on the 1st to 1.6 
foot on the last 3 clays of the month. At Salem, a stage of 1.5 
foot on the 1st and 2d decreased t.0 0.6 foot on the 29th aiid 
30th. At Wilsonville, there was a steady fall froni 3.7 feet! on 
t.he 1st to 2.1 feet on the 29th, a rise to 2.9 feet, being recorded 
on the 30th, and at Portlancl, the fall was from 16.7 feet, which 
is 1.7 foot above flood stage, on the 1st to 10.4 feet, or 4.6 feet 
below the floocl stage, on the 30th. On account of tlie low water 
and gravel bars, navigation was not possible above the mouth 

of the Yaniliill River, hit regular trips werc made throughoat 
the month to Newberg, which is a few miles below that point. 
REPORTS OF STAGES OF STREAMS I N  MONTANA DURING JUNE, 

AND THE PROSPECTIVE FLOW OF WATER FOR THE REMAINDER 
OF THE SEASON. 

M issoula watershed-Bison Mountain : The, Little Blackfoot 
is very much lower than usual. The snow in the mountains 
has all disappeared, the drifts having melted a month to 6 
weeks earlier than usual. Bald Butte: There is less snow in 
the high mountains than for many years at this season. Hat 
(keel:: There is 110 snow left in this locality, and t.he flow of 
wat.er in the st,reams is now much below the average. The hay 
crop will be cut. short. on account of lack of water for irrigation. 
Ophir : Placer iiiining has been hampered by the shortage of 
water in tlie streams, the flow of which miners report to be less 
t,lian half t,he average. KO snow remains in places where i t  
usually lasts till the latt,er part. of July. 

' Bitt~rroot ,ii~ntershPd.-Darhy : The Bitterroot River is as 
low as it usually is at  the beginning of August. There has been 
no shortage of water for irrigation up t.o t.he present time, but 
t.hc supply for July and August, will lie largely dependent on 
rains. There is still some snow in the higher mountains, but 
t,liere are fewer drifts t.han usual a t  the close of June. Sula: 
The Enat Fork is lower t.lian usual at tlie close of June. The 
snow hns melted earlier than usual in most, places, but there are 
st.ill some drifts reinnining a t  high elevat.ions in the Bit.terroot 
Mountnitins. 

C'lnrks Fork Irntcl.slred.-Tlie \ d e r  is as loa as it. usually is a 
iiioiibli lat,cr. Tlir: snow, escept ilrift.a, iiieltetl earlier than 
heretofore, niitl very lit,t,lc rciiiainecl in t.lic mountains at  the end 
of June. Halt.ese: The Pt.. Regis River is unusually low. 
Thc snow in blic Bit,t.erroot, hlount,ains melt.ecl earlier than usual, 
niitl t.liere will 1-ie n shortage of water during July aiid August. 
Noxon: The flow of mat.er in Bull R.iver was near t.he average 
(luring June. There are still soiiie deep snow drifts on the 
nort,h slopes, but. t.he indications are for low mater the remainder 
of the season. 

Kootenni iontershe~~.--Siiowslioe : There is still some snow in 
t.he drainage hasina of Snowshoe ant1 Libby creeks, but the 
stage of water is lower than usual for June.--R. F. I-otmg, 
,5ectioii. Director. 

MISCELLANEOUS PHENOMENA. 

The prevailing winds were from the west. The amount of 
sunshine was nearly normal, escept at! Seattle, where t.liere was 
a consiclerahle deficiency. The percentage of possible sunshine 
was $5 at Spokane, 43 at, Seat,tle, and 56 at Portlancl. Frosts 
were general in t,he interior during the early part of the mont,h, 
serious damage t.0 the apple crop renult.ing at a few places. 
Thunclerst.orms were of frequents occurrence and were reported 
generally on the 5th, Gth, 19t,li, and 20th. Several places 
aiiff erecl froin hailst.orins, that at Dufur, Oreg., on t.he 20th, 
which seriously clanmgecl the apples over a wide area, being the 
severest. Sleet was reported at Uphir, Mont., on the 8th; 
Solar halos were observed on the 5th, loth, Uth,  and 25th, and 
in some places on other dates. An unusually severe sand 
storm occurred at The Dalles, Oreg., on the 11th. The highest 
wind was reported from North Head, Wash., where a maximum 
of 62 miles per hour from the southeast was reached on the 30th. 

AVALANCHES IN THE CASCADES AND NORTHERN 
_. - . .. .... .. 

ROCKY MOUNTAINS DURING WINTER OF 1900-10. 
By EDW.4RD A. BEAU, District Forecaster. 

For a week beginning February 25 and ending March 3, 1910, 
there were a great many avalanches in the Cascade ancl northern 
Rocky mountains. Avalanches in these mountains are of coni- 
mon occurrence every year, but this year there were more than 
ever before known, and not only were they heavier and more 
frequent in places where they occur every year, but in places 
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where none had ever occurred before there wcrc many large 
and destructive ones. 

Through the cooperaton of the section directors and their 
correspondents in Washington, Idaho, and Montana, details 
regarding 36 avalanches, commonly known as slides, have been 
collected, and in addition some valuable information has been 
furnished the district editor regarding the behavior of slides 
by persons familiar with their characteristics. (See Table 1.) 

It is seldom that avalanches in this district cause loss of life 
or damage property, except that once in a while a miner, pros- 
pector, or trapper living high up in the mountains is killed or 
has his cabin destroyed, and as these casualities happen in such 
remote regions they are seldoni reported to the press and hut 

! ........... Rolling Rocks. snow, 1 1  and timber. 

. . . . . . . . . . I  Slide ... Rorks. snow, 
I and  timber. 

! 
......... _ !  Slide.. .; Rocks. snow, 

little is known about them. This year, however, avalanches 
eausecl the loss of over 100 lives and destroyed several hundred 
thousand dollars' worth of property. The most destructive 
avalanclie was the one at  Wellington, Wash., a t  1:45 a. m., on 
March 1, 1910. It swept 2 trains, 3 large locomotives, 4 
powerful electric motors, the depot, and a water tank off a 
ledge and into a canyon 150 feet below. 

Other slicles occurring a t  about the same time, both to the 
east and to the west of this one, made it impossible to quickly 
get aclequate help and wrecking appliances on the ground and 
it was nearly 2 weeks hefore all the bodies were recovered. 
Thc esact number of livcs lost is not known, but S7 bodies were 
recovcrccl ant1 i t  is believed a few have not yet! been founcl. 

TABLE l.--Descrip!ion of 36 atialanrlres i n  the Coasl, Cascatkc, arid nortlwrri. Rocky ?riotinlaitis, wirikr of 1909-fO. 
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Debris. Cause. Rcmarke. Reportera. 

Entiat Valley (T. I Feb.1S 

Welltngton.. ........ Mar. 1 
27 N., R. 19 E.). I 

12 noon.. . 

1:45 a. m 

4:OO a.m 

.......... 

5:OO p. m 

4:OO a. 111 

3:no 1). 111 

.......... 

3:OO a. m 

Night ... 
4:OO p. m 

.......... 

1:30 p. m 

.......... 

4:OO a.m 

G30 p. m 

.................... w. 

Burned o v e r  . I 88. 
N u m e r o u s  I 
dead snags. 

S5IJ .......... Most.ly snow.. ......................... Came down an  old slide.. ... 
Two Great NorthernRailway 

trains swept from track. 
Crushing power due t o  
weight rather than velocity. 
LPngth 1.200 feet. 

Slides orcurred a t  intervals 
for 4 days. Chinook winds 
during this time. 

A big slide. Eighty feet of 
snow in one plnre nn the 
Great N a d i r r n  Riillwny 
tritrk. 

Cut down ahnut 10 nrrrs of 
stsnding t inhr r .  

NvarIy all large tinllwr in 
pat.11 destroyed. 

I l sd  ~uttieient. forre to crons 
canyon 75 feet deep. and 
IIIOIP. OIltfJ  railroad t.rack 

Starkrl high in canyijn. 
~Jl'J'OIll~. AbIJllt 2 IllilPS If l IIg  

.............................. 

E. McCrea. 

J. Maloney. 
A. B. Hensel. 
J. V. Preeaer. 

300,OUU Slidc.. . Some green ~ Hravy snowfall. fol- 
timber near ' luwed hy rain. 
liottom de- 
stroyed.. 

Lugs and dc:id H r ~ : r \ ~ y s n o w o n r r i I ~ t i ~ ~ ~  
~:iplings. 1;t)er bcneabh. 

E II o r 111 o u H Rritary pluugh suing 
quantity of tlirough first alidv 
hags a n <I t.hnught t n  liavc 
~1e:i~l u n y  canwil the srcond. 
lings. 

f * a ,  vi. r v d  11) IIoavysnnnoncrustril 
arms. hyvr Iwnvath. 

Largr ainourit ' I~c.:rvy~nu\~oiicrust.id 
~ l b i g  l.inilwr 1nyi.r 1wnv:itIi. 

SIIIIII. gI1'l'll , . _ . .  . . . . . . . . . . . . . . . . . . .  
1.i 1ulii.r. 

I 
Bern, No. 1.. ....... Fch.37 

I 
Bern, No. 3.. ...... :(About' 

! Mar. 2 

Severely burned n. 
off. Seedlings i 
6 feet high. 

Severely burned 
off. Seedlings 
6 feet high. 

......... Slirlc . .  

. . . . . . . .  Sliilv . 

... . . . . . I  SIii1i.. . .  
! 

. . ...... S I I ~ I U .  .. 

. . . . . . . .  Hailliiiy 

H. B. Smith. 

4. 

*. 
n. 

*. 

S. 

8. 

.... 
sw, 

H. n. Smith. 

I 
Merrltt (near). ..... ' FeiJ 25 

Cascade Tunnel j Feb.25 
( E a t ) .  

Gaynor. No. l . . .  ... F ~ l ~ . ? f l  

w n o d P 11 ancl 

Wuoderl ......... 
open. 

A. n. Smith. 

€1. n. Smith. 

H. 1%. Smith Uamcanynn ..... 

Feb. 37 

Mar. 1 

Mar.13 

Feb. 35 

Feh. 47 

Feb. 36 

Msr.12 

Mar. 1 

Nov 48 

Sni:tll :inininit I Rotary IJoring through 
o f  g?rr-c*ii tiiii- 

lwr clcstroyed ! 
............... .: Hc.a\,ysiiosunrruatrd 

tlic first slidc. 

Iayrr bcrivatli. 

........................................ 

................ Slopr whrrc slide 
starhxl 45'. Heavy 
fall of rainand snow. 

H n o w  a n tl Rain melting the snow 
rwka. 

Twes. rocks, Rain causing snow tu 
and snow. melt ncrt  to loose 

~ rocks. 

Tr t r s  a n d I Heavv fall of snow in 
boulders. I in abort period, fol- 

~ lowed by a con- 
tinued rain. 

There was FA fall of 14 
feet of SIIOW. after 

i which rhlnook wlnd 
and rain set in. 

Eart.11 an11 logs I Hrsvy rains soft.enrt1 

................ 

washeal away ground. 
I,) occan. 

l3arc canyon .... ........ Slirlr.. . 

........ Slidv.. . 
! 

....... .i Slide.. . 
BllU Slide. ._ 

H. D. Smith. Gaynor, No. 2 . .  .. 

Drury.. ........... Abrupt a n d  
rocky: sonie 
t.lmber. ................. 

Thunderst.orm. with rain and H. B. Smith. 

I. Maloncy. 

R. J. Huston. 

snuw. ocrurkd just hefore 
and during slide. 

Several people injured.. ...... W e l l l n g t o n .  24 

Telma (T. 48 N., 
miles wwt). 

R. 16 E.). 
Open and rocky. 

except a few 
trees a t  foot of 
hill. I 

Open ............. :. ... 

300 fret wide and 20 feet deep. 
Slid into valley a distance 
of 650 feet. 

3W feet wide. down a rocky 
niountain into a little lake. 

At starting place about 500 
feet in width. All debris 
was duniped into lake. 

Slide about onehalf mile in 
length. Larm aniount of 
timber destroyed. 

The first snow slide on record 
for 20 years. 

Onc p r s o n  sertously injured. 
One dwelling. woodshed 
and other outbuildings d e  
stroycd. 

......... Rolling 

. . . . . . . . .  Slide. .. 

Katches. No. 1 
(Sec. 33. T. 21 
N.. R. 13 E. ). 

Katchea, No. 2 
(Seer. 8, T. 21 
N..R.. 13E.). 

H. A. Shandy. 

H. A. Shnndy. Open and steep ~ s. 
to  within 500 I 
feet of lake 
then tlmbered. 

bered. 
American R 1 v e r 

Yakima Co. 

Roslyn(coal mine) 

......... Slide.. . J.W.Anderson. 

Wooded.. ....... .I n. 

! 
. . . . . . . . .  Slirlc.. . G. Iinppen. 

Hoodsport (See. 
IS. T. 22 N., R. 4 
W.. W.M. 

Open. S o m e se. 
brush. 

Fred Hanson. 

IDAHO.-ROCKY MOUNTAINS. 

lnto40fectdeepand1.200feet 
long, 40(1 feet wide. Violent 
winds preceded the sllde by 
a distance of IN1 feet. 

10 to  %feet deep.30nfecclong. 
200 feet wide. Violent wind 
rush preceded the slide. 

Killed 5 head of horses and 
dernollshed the barns. 

L H Ha ea. 
W. J.'Ha$. 
W. G. Weigle. 

k.7:Er 

1 Msa, ............... 
overhanb?inzxnow. 

Burke.. ........... Feb. 28 

Feb. 27 

Fcb. 27 

Feb.27 

4:30 a. m 

Between 
10 and 13 

p. m. 

Between 
10 and 12 

p. m. 
Between 
10 and I? 

wooded.. 
Rather w i d e .  

draw open an  r * l y  
~y woodeJYb 

Hills b u r n e d  
over, leavlng 
them q u i t e  
bare. 

Timber q ui t e 
thick. 

Tlmher q u 1 t e 
thlek. 

- .. 

Probably high winds 
hroke off and started 
overhanging snow. 

]About IS feet of I 
I very light snow I 
I falling: 
I wards I 
1. foot of heavy I 
; snow fell on top 1 
! of t h s  light snow. I 

was fol- 1 I ?::$ by h,.a\,y I 

Bear Gulch. 7 miles 
n o r t h e a s t  of 
lu r ray .  

Pmogan Mine.. ... 

W. Iieister. 

Took away the shaft house 
and killed 4 head of horaea. 

Took away thc comprcssor 
building. 

Wrnther mild .st tlmc of slidr. 
No property damage.. ....... 

W. Ke1st.r-r. 

W. Kciatcr. Seedarcreek Mlne. 
(GmniteCiulch. ) 

I I rains. I 
.......... Rolling 5 . M )  tnns. .  . . . .  snow frrlling off trees. ....... ............ ......... YW. Slide.. . All  sunw.. . . . . .  Meltlng of heuvy snow 

-. .- - .. - . . . . . . . .  . . . .  -. 

*87 bodlea recovered; probably others not yet found. tSee Mr. Welgle's report. 

E. E. Clark. 

. -  
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TABLE l . - M p t W n  of 36 malamhea in the Coast, Cbscade, and iwrthem Rocky mozcnlains, m'?rler of i$Og-lO-Continued. 

2 ! Saltese (2t miles 
northeast). 

3 , Passing track near 
Illghgate. 

1 Date. 
i 
i 'lace. 

Feb.26 

Feb. 23 

Incline of slope about 25". .... 

25 feet deep at bottom.. ...... 

I 

i 5 I Fielding ( I  mile Feb.27 
I west.). 

L. Panter. 
L. G. Morgan. 

L. Panter. 

Highgate (4 miles 

Hlghgate (4 mile 
east.). 

west.). 

Highgate siding.. . 

Adnir (4 mlle. 

Drexel (1 mile, 

Drexel (+ mile 

sout.lrwest. 1. 

west.). 

west. ). 

Mar. 3 

Feb. 27 

Feb. 27 

Feb. 36 

Feb 27 

Feb. 4 

Time. ~ Character 
of country. 

9:00 p. ni. 

Night.. ... 
Noon.. ... 
3:OO p. m. 

Noon.. .... 

4:OO p. ni. 

1:30 a.m. 

E 1 5  a. in. 

?:OO p. nr. 

Unkuown 

Day ...... 
.. 

1 Cornucopia. ....... 

Mountaln bare: 
tlmber at base. 

Mountain bare: 
timber at base. 

Sparsely tim- 
bered. 

Sparsely tim- 
bered. Dead 
and down tini- 
ber. 

Sparsely tim- 
bered. Dead 
and down tim- 
ber. 

Sparsely tini- 
bered. 

Timbered ........ 

Partly timbered.. 

Bare. except few 
dead trws. 

Bare at top. tirn- 
bered at base. 

Burnt tlmber.. . 

ai 

z g 
- 
S. 

n. 

W. 

w. 

ti. 

ti. 

w. 

w. 

w. 

e. 

n. 

........ 

__ -. -. 

Wooded.. ........ s. 

Steep, rough und R. 
bnrren. 

MONTANA.-ROCKY MOUNTAINS. 

Debris. Cause. 1 Remarks. 
I - 

0 

0 

0 

0 

0 

0 

U 

(I 

Small . . , 
Small ... 
Delayed 

triffic. 
250 

Delayed 
traffip. 

Drlaycd 
traffic. 

......... 

........ 

Slide.. 

Slide. . 
........ 
........ 

........ 

........ 

........ 

........ 

Snow a n  d Xenvy snow and 21 
broken trees. hours of raln. 

Snow 

Clrar mow.. 

a n  d I Heavy snow ani1 24 

... I 
I 
I ber. very l i t  ! 

tle ;arth and Old snow thawed, I 
rock. I then froze. Blew) 

N o t ' :. snow fell and slid i 
I niurli timber I 1 eaaily. 

Snow. 

I 
snow 1 ........... I I I. 
Snowandtrees : Heavy fall of new 

snow on top of old 
snow which was 
crusted over. 

Hnonandtrecs Heavy fall of new 
snow whleh sllpped 
over old crusted 

, 

snow. 

few trees. slop.?. 

slope. 

Mrratly s~iow. Weight of snow on 

Siinwandtrcea Weight of mow on 

Snow a n d Henvy mow, followed 
desd tlrliber. by thawing weather. 

... -. . .  .- 

Occurred on spur of Hitter 
Root Mountain= known 811 
Meadow Mountain. 

200 feet long, I? feet deep on 

500 feet long, 15 feet deep.. .. 

1,500 feet long; 5 feet deep.. . 

railroad tracks. 

100 feet long, 3 feet deep.. ... 
PIX, feet long; t mile vide. 10 

to  25 feet deep. 

900 feet lonp. 4 mlle wide. 10 
t o  20 feet deep. 

150 feet long, 50 feet wide. 30 

350 feet feet. wide. long, 70 fret deep, 300 

1 milelong, 150fcetwide,from 

feet deep. 

40 to 100 feet deep. 
... 

Reporters. 

E. B. Tarbox. 

G. T. Van. 

G. D. Eddy. 

G. D. Eddy. 

G. D. Eddy. 

G. T. Van. 

G. T. Van. 

0. Miller. 

0. Miller. 

... ..... 
OREC;ON.-I3LUE MOUNTAINS. 

. ~ 

I !  I I I I I 
1 ,  5.500 

0 ......... 

The loss to  the railway company was not, far from $300,000 in 
rquipment, antl suits have been eiiteretl for personal clamagc-s 
hy the survivors and by thc relatives of those who lost tlicir 
lives. 

Nest to the Wellington avalanche in destructiveness W:W t IN. 
One at  Mace, Idaho, a t  11 :10 p. in., on February 27, 1910. This 
slicle traveled about a mile froni the top of the mountain to the 
base of the canyon just below the town. It left a pile of snow 
ancl debris 300 feet wide, SO0 feet long, and between 20 and 40 
feet deep. Fourteen houses were completely wrecked and 12 
lives were lost. On the following clay a smaller slide came 
clown the canyon above the town of Burke, Idaho, which is 
only threequarters of a mile east of Mace, and wrecked sev- 
eral buildings and killed 5 persons. Several lives were lost 
in other slides in Washington, Idaho, and Montana, and one 
was lost in Oregon, making a total so far as can be deter- 
mined of 113 in all. 

For the reason that there are more people living in vallpys 
having railroads running through them than in the wild and 
mountainous sections where avalanches were most numerous, 
the descriptions obtainecl were niostly of avalanches occurring 
along the line of the railroads traversing the mountain passes. 
A few reports were received from t,he miners and others living 
well up in the mountains, but on account of the great numher 
of avalanches occurring in these places the writers did not 
attempt to describe inclividual slides, but only gave informa- 
tion regarding their general characteristics. From these reports 
i t  is judged that between February 21, ancl March 3,1910, thc 
snow slid to  a greater or less degree in the steep canyons of 
the mountains in this district and that there were thousands 
of avalanches, many of which woulcl rival in magnitucle the 
largest of those described in the list appearing in the t-ables. 

Avalanches in the Rocky and Cascade mountains are seldom 
destructive, except when the snow is wet and heavy. It is true 
that dry snow sometimes falls from cliffs ancl ridges where i t  is 

About 4 inches of new 
nnd llglit mow set- . t.led during thawing 
weather and became 
heavy. 

Rain made the snow 
exceedingly heavy 
and i t  slld. 

1)lown hy tlic winds into overhanging inasses antl it coinrs 
tumI)ling ~ i i t l  rolling tlown steep declivities to the valleys below. 
Thew avalanches raise great clouds of dry snow ancl it is possi- 
I)lc t,liatt persons have been caught in them ancl saiotheretl to 
rleath, but the writer does not know of any such cases. The 
win( Is preceding ancl accompanying these rolling masses of dry 
snow often attain great violence, hut avalanches of this class 
seldom hate sufficient weight to move boulders or to injure 
forests. 

The dangerous avalanches are the sliding inasses of wet 
snow and they inay move fast or slow, and come from great 
clistances or have but short paths. Their destructiveness 
depends upon their momentum, which is usually sufficient to 
sweep eveiything before them. 

It .was not the quantity of snow alone which fell this year that 
caused so many avalanches, but it was the manner in which it 
fell, and many of the people most familair with these phenomena 
knew a day or two before they occurred that slides were inevit- 
able, and had they not sought places of safety more lives would 
have been Iost than there were under the existing conditions. 

During the first 12 clays of January the weather was un- 
usually cold and the snowfall was rather heavy, especially on 
the windwarcl slopes of the mountains. This spell of cold 
weather was followed by milder conditions, ancl on the 32d of 
t.he month thawing weather set in that extended nearly to the 
summits of the mountains having altitudes of about 7,000 feet. 
Some slides occurred at  this time but there was nothing un- 
usual about them ancl they attracted little attention. Follow- 
ing this short spell of thawing weather i t  became much 
colder, the old snow crusted over and it almost reachecl the 
consistency of ice on nearly all the high mountain sldpes. The 
snowfall during the forepart of February was quite heavy, but 
on account of the prevailing cold weather its consistency was 
light, being either fleecy or granular. It was blown into great 
drifts in the canyons and overhung the crags ancl ridges at the 
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summits of the mountain ranges, but it was too light to cause 
avalanches, and none occurred. 

On the morning of February 23 tx low pressure area made its 
appearance off the Wbhington coast, which was attended by 
milder weather, high winds, and a heavy fall of snow in the 
mountains. It was three days in passing from the coast to the 
eastern side of the Rocky Mountains, and during this time the 
snow accumulated in large quantities a t  the heads of the can- 
yons. Numerous avalanches occurred during this storm, but 
they mostly came down in places where the snow slides every 
year and'there svaa nothing unusual about them. 

The storm of February 23 had barely crossed the mountains 
when another low- pressure area made its appearance on the 
north Pacific- coast, and it was quickly followed by a third dis- 
turbance. : I t  took each of these storms two days to move to 
Alberta and they all followed nearly the same track. 

The last two storms caused high winds and also heavy rains 
that extended well up the slopes of the mountains, while at the 
summits the precipitation was moetly snow which was very 
moist and heavy. In fact, as a result of these two storms all 
the recent falls of snow became soaked with moisture, while 
underneath was a.layer of old snow baving less moisture and 
beneatb' this was the first snow which had almost the con- 
sistency of ice, conditions that were ideal for the occurrence of 
avalanches. 

FIG. l.-Mace, Idaho,, avalanche ahowing near view house wrecked by 
the avalanche. It shows the remarkable force of snow which crushed 
alike dishes stoves, and, heavy furniture. Snow in many places com- 
pletely filled the wreckeq houses and the people inside were smothered 
to death. No. 1 (Idaho), Table No. 1. Photographed by R. W. 
French, Spokane, Wash. Furnished by Local Forecaster Charles 
Stewart, eokane, Was 

There is  &.differem hat causes the slides 
to start, a$ few people have ever witnessed the beginning of an 
avalanche from & point sufficiently close to make reliable 
observations. We know that wet snow on the sloping roof of a 
building often slides off in great quantities whenever it has be- 
come. thoroughly soaked with moisture and the water has wet 
the surface of the roof so as t o  make it slippery. The water 
acts as a lubricant and the snow slides when the point is reached 
where the inertia is overcome by the pull of gravity. There 
need be no jar to.cause .the movement, although a sudden jolt 
would cause premature action by disturbing %he adhesiveness 
of the snow to the roof. It is ve'ky likely the same action takes 
place on a larger scale with avalanches. They begin to  slide 
when the maas increases in weight to the point of becoming 
unstable and the action iepremature when a jar occurs such as 
takes pla& when overhangin& snow drifts'come tumbling down 
from gome steep crag or eminence and strike a field of snow 
approaching unstable equilibrium. The concussion starts the 
avalanche and it comes down as a slide, except the small portion 
from the overhanging c€rif,t which comes tumbling and rolling 

down for a shorter or greater distance according to the steepness 
of the slope. 

r 

rl 

FIG. 2.-Burke, Idaho, avalanche showing tail end of slide and the 
wreckage deposited there. This slide, although comparatively small, 
killed 5 people. No. 2 (Idaho), Table No. 1. Photographed by R. W. 
French, Spokane, Wash. Furnished by Local Forecaster Charlea 
Stewart, Spokane, Wash. 

Among the many very intelligent reports received from per- 
sons living where avalanches are of frequent occurrence and 
who ,are thoroughly familiar with their behavior is one from 
Mr. H. B, Smith, Postmaster at Merritt, Wash., who says' 

During my 15 years of residence in the mountains T have become vwy 
familiar with slides and I am in a position to speak on the subject better 
than a casual observer. There is only one c a w  for snow slides. In the 
first place there are no slides known to m u r  with the first fall of snow in 
the beginning of winter, no matter how much may fall, except in very steep 
places or from cliffs, and those slides are harmless to trees and small timber. 
It is only after the snow gets packed hard and is crusted that we get the big 
slides that are so dangerous to everything in their tracks. 

These big slides rn caused by an unusually heavy.snowfall on the top of 
a packed or crusted layer whch forms a hard and slick surface for the new 
snow to slide on, or in other words, the old snow under the new mts like a 
tin roof on a hou4e, and these conditions caused the heavy snow slides we 
had thie winter. It snowed nearly 6 feet here at one time and I am advised 
that near the Cascade Tunnel, and at Wellington, the snowfall was nearly 

Mr. A. E. Riter, living at  Snowshoe, Mont., is another 
observer, who writes very intelligently regarding the condi 
caysing avalanches in the Cabinet Range of Mountains. 
remarks as follows: 

This place is Situate4 WitFn a mile and a half of the 
the Cabinet Mountsmns, which near here are very steep. 

More been known'either at this particular plsce 
Ranf Buildings that stood for 12 or 15 years or 
touc ed by slides before, were destroyed. 

A snowfall of a little over 8 inches occurred on 
quite low temperatures. Again when it started s 
with a very low temperature. The heavier snow 
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temperature of the 23d and 24th became too much for the la er of light= 
snow underneath to support, this latter acted alm& like a ro& bearing in 
starting the movement. This is my idea of the starting of the slides in.my 

a.rticular place. Once a slide has occurred, it waa easy with the continued 
falling of heavy snow, for a repetition to occur in the smooth path formed. 
They occurred m placa where the never did More, and at  some of these 
p l ~  not until the latter p q ,  f tKe period mentioned, tbus showing how 
unusual the conditions we&. %he ever increasing veight simply became 
too much for the steep mbudtain;sides to hold. At many points slides 
ooourred several times, and the later ones naturally traveled farther and had 
more force than the first one. 

The country about here is generally wooded; that is, it originally was 
entirely and probably heavily so, but now there are some bare spots where 
the timber hw been destroyed in various ways, mostly by fires, and there 

FIO. 3.-Avalanche near Snowshoe, Mont., February, 1910. This view 
shows the snow that was pushed out sideways at  the foot of a slide by 
a rolling motion of portions of the mass. Photograph furnished by 
Mr. A. E. Riter, Mountain Snowfall Observer, Showshoe. Mont. 
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are many places where the land is on1 covered with burned and dead 
timber. Our slides occurred only at the ieads of gulchesl cloee to the main 
backbone of the range where the mountains are very precipitous and rocky, 
and a majority of them start where the snow l a p  on bare rocks. After they 
are once started they will travel over an kmd of ground. . During t b  
time these slides were coming down I di8not observe that it made any 
difference as to the direction in which the slope faced; there may be a differ- 
ence on op d t e  aides of a range of mountains, but there is none on oppo- 
site sidm ora gulch. 

.. . 

FIO. 4.-Avalanche near Snowshoe, Mont., February, 1910. View bows 
how the massof anow an the right has broken away and slid farther 
than the main body of the slide This division formed a gulley where 
the m h  is standing about 40 feet &de and 15 or 20 feet deep,-’ The 

. movement of the elide ww from left to righf in the picture and the 
background is  practically all an avalanche. ,%otsgraph ftlrnisheg by 
Mr. A. E. Rita. Mniintnln Snnwfnll Ohserver, Snowshoe, Moat. 

FIO. 5.-Ruins of the American Kootenai Mining Com any’s stamp mill wrecked by an avalanche on February 27,1910. On the extreme left 
can be seen stamps still standing, whioh is 811 that is ht, of the mill. Picture was taken a month after the avalanche m c u d  and fnr *his 
reaaon only is d6bris vieible Phdtogreph furnished by Mr. A. E. Kiter, Mountain Bnowfall Observer, Snowshoe, Mont. 1 

i 
li 
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The first slides occurred during the forenoon of February 24 and they 
continued at intervals, doing a limited amount of damage, until the morn- 
ing of the 25th. There was then a let up until the night of the 26th when 
they started again and continued until the morning of February 28. It 
was during the night of the 27th that they were the worst, coming the 
heaviest and in the greatest number. One building was struck 3 times by 
slides from the same place before it was completel demolished. 

It is not possible to give much of a description ofYthe wind rush attending 
slides, as a person c l ~  enou h would perhaps not be able to stand up 
against it. We had mndowa %roken in buildinp that were 100 or 150 feet 
from a slide; that is, the building was in a line w$h the slide but beyand it, 
The panes of glass were not large, being about 12 inches by 14 inches in size. 
Alongside of and close to slides treea were broken off 15 and 20 feet above 
the surface of the slide, and there were limbs on the t- below the breaks 
showing the breaks must have been caused by the mnd and not by the 
slide itaelf. Green trw more than a foot through at the point of breakage 
have been observed by myself, and there may be others lar er. Limbs 
and twigs were carried considerable distances to the aide and %eyond the 

The noise I can only deacribe as a heavy roar, very much like the n o k  
produced by a hish wind, but havin a heavier sound; that is, one can tell 
that it is something more substanti3 than wind that ismakingthe noise. 
Where the slide travela through any timber with enough force to break it, it 
is attended by the crackling noise of trees and limba breaking. 

I think the slides start at the top with a rolling motion, $thou h of this 
I have no proof, but after they once start the mobon is pnnnpa& sliding, 
although there will be 
motion, however, is decixedly of a secondq nature. AB the get towar8 
the bottom where the ground is flatter gullies will be cut in tKe surface of 
the slides by certain masea of snow. tkat appear to have more force and 
motion than other pa&. I have seen these gullies as much as 20 feet deep. 

I have learned by digging into slides that m, logs, limbs, and twigs are 
scattered through their entire mam; in some plecas so thickly that it is very 
difficdt to work with a shovel. Whhphe warm weather that has revailed 
since the slides, mdting  in the snow ather settling or thawi to tKe extent 
of 2 or 3 f a ,  twigs and limba have shown u in many s#es to such an 
extent as to cover the surface entirely; this in ~ B D ~ S  where there is probably 
any* frqm 10 to 25 or more feet of snow !eft on the ground. 

of thLs range a lostamp bill was 
ddroyed. Nearby a couple of b o a r g g  and bunk houses were destroyed. 
These buildin were about 20 or 26 m&a south of Snowshoe in what is 
known ad the%est Fisher Minitlg District at the headwaters of the Fisher 
Ri\ier. I have &mated thisdamage at  S25,OOO. AtSnowshoe a total of 
14 buildings, m d y  small, were demolished. These cowi$ed of a borisding 
h o w ,  bunk h o M ,  warehouse, and aeveral small remdences; the total 
dama to which I htive estimated at $7,500, and this is conservative. Out- 
side oEhese losaes it is probable that a large number of log cabins though- 
out the mounttlina belonging to prospentors, trappers, and others have been 
d&royed, but no &mate of the number can be made. No persons were 
killed or injured, owing to the fact of there being so very few people in the 
mountains, especially at this season of the year. 

When an avalanche comes down a wooded slope and swekps 
clean all the big trees in its path, as was the case with a number 
of those this year, it  is self-evident that no slide of a similar 
character had come down the same canyon before in many 
years, or there would have been no trees there to have been 
swept away. The question of planting trees to prevent the 
slides from starting, however, is another matter, but after they 
have once started, neither trees nor large boulders can stop 
them. The place to plant the trees is at the heads of the can- 
yons, but here the soil is generally too thin to enable the trees 
to make any growth. In Switzerland where avalanches are 
also of common occurrence, efforts have been made to amelio- 
rate the conditions by building stout embankments in places 
where they frequently start, or stout posts are placed as 
thickly aa may be necessary in these localities. In some 
places high walls have been built d t h  jutting angles so as to 
divert the snow torrent away from the inhabited sections 
below. Also in Europe the plan has been tried of leaving un- 
mown grass in the canyons in the hopes that the blades when 
frozen would serve as pegs to prevent the mass from sliding, 
but the writer does not imagine this plan to be very feasible, 
especially under the conditions that prevailed last winter when 
the first falls of snow would have covered the pegs of grass and 
the top of this snow was crusted or frozen so as to make a 
slippery surface for the succeeding falls of snow to slide on. 

Mr. John Maloney, in his report on slide No. 2, in Washing- 
ton, stated that the Great Northern Railway track, except 

sliaes. 

arts that have a rolling motion. Thw r o b  

At ow point oh the north& 810 

1 

where protected by snowsheds, was buried in snow for a distance 
of 4 miles west of Wellington. It is very likely a form of snaw- 
shed could be devia which would protect the track of a rail- 
road from ordinary des, but it is hardly possible to provide 
for so many avalanches as were noted this year, especially when 
such a large proportion of them came down in places where 
slides were never before known to have occurred. 
One of the clearest descriptions received regarding the course 

taken by a slide wwfrom Mr. W. G.?Weigle, Forest Supervisor, 
Coeur d'Alene National Forest, with headquarters at Wallace, 
Ldahq In referring to the Mace avalanche (Idaho, No. 1)) he 
states : 
This slide carpe into3he canyon with such force that it pasaed clear acrw 

the csnyon, destroying dl the houses not only within ita path, but several 
that were morethan 100 feet away from the slide were demolished, evidently 
by the concGon. The large windows in a schoolhouse more than 300 
feet distant from the slide were broken. One h o w  that waa not touched 

FIQ. B.-Bbris from a snowslide on the op osite kide of the gulch from 
where it came down. The lower one of tEe two s tump is about 2) feet 
in diameter. 

Mr. Weigle has furnished a photograph which shows the 
effects of the wind in bending the trees to the ground on the 
oppasite side of the hill. 

Mr. George D. Eddy, engineer in charge, Great Northern 
Railway, has been a close observer of the conditions connected 
with avalanches, and in his report regarding those which 
occurred between Fielding and Java, a distance of 8 milea, he 
furnishes excellent temperature and weather data for the 
period before and after the slides occurred. He says: 

In addition to the information I have endeavored to give you in the re- 
porta (Nos. 5, and 6, Montana, Table l), and that you may.be posted a 
to the condtiona prevailing prior to the occurrence of these shdea , rhap  
you would care to know that along in the middle of January we ha a snow 
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slide about onequarter of a mile e& of Hegate, which came down in a 
draw where no previous slides had been known to occur. Thts Elide WM 
m e  400 feet long and 50 feet deep and 0rigi~t.d more than half way to 
the top of the mountain. 

The snow during this period of mild weather thawed suffic+ntly to be- 
come thorou hly saturat+ with w+, then froze hard, thus givlng a poor 
support for &e snow, l a b ,  to cling to. c 

t- 

No very satisfactory results ate obtained in summarizing the 
data in Table 1. It is found that the slope faced the south in 
the case of 10 slides, and 9 occurred on a slo e facing the west, 

which the slides come is nearly as apt to face in one direction 
as in another, and it is not the sun's rays that influence them, 
for if such were the caee we would find the greatest number on 
the south slopes and the fewest on the north slopes. Also the 
time of day does not accord with the period of strongest i& 
tion as there were nearly as many between 2 :00 a. m. and 4 :00 
a. m. as there were between 2$0 p. rn. and 4:OO p. in. The 
hours when they were fewest were between 6:OO a. m. and 11 90 
a. m. and between 7:OO p. m. and 8:OO p. m. They were mmt 
frequent on February 27 in all localities, and on this day the 

7 on the north, and 5 on the southeast, there r ore the slope down 

temperatures were mild and rain waa fallin during the dter- 
noon at high elevations and had been pr ,o,ds ed by a heavy fall. 
of snow; the winds in most places were blustery. 

1 
on the oppo&e side of the gulcn. Log is 4 fee 

to with in the dternoon* FIO. 8.-D6brk on the opposite &de of the gulch. "he log ("! the im& 
were dish left of the man 18 a green spruoe about 18 iaches in dmmeter. 

he temperature from 4' to 6' below 
by ram) with slightly higher tem- 

The property loss in the table akounta to $314,625, to which 
were l2 ditrepent should be added the lw.Qf $32,500 reported by Mr. &iter ip 
&'.SF;%$ the Snowshoe, Mont., district, which maka  8 total of $347,125, 

and hmeciiately and there was probably tw equal amounf of damage done to the 
the slides, e x y b  county roads. If we inclvde the loasea due to stopp n$iFa ezwL traffic as well as the oost of repairs the total will be nearly t ree 

~f quarters of a million dollars, besides the loss of over 100 lives, 
by the memorable avalanches in 1910. 

the day Of 
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