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3800 = = ST AN ’ I S 2 N s Y T : & T S R ' i 3 ‘ ' : y 500 DESCRIPTION OF MAP UNITS INTRODUCTION collect on a slope steeper than the angle of repose. Failure begins near the initial failure and acceleration have occurred within the starting zone, the Table 1.—List of recorded destructive avalanches in the Telluride region by geographic location, 1883-1979
The purpose of this map is twofold: first, to identify areas of avalanche surface when a small amount of cohesionless snow slips out of place and avalanche travels down into the avalanche track where it attains its (TEEAT I S S ’
MINIMAL AVALANCHE HAZARD—Areas hazard for the user; and second, to present the historical data upon which starts moving downslope; this in turn, sets the downslope snow in motion. maximum velocity. The track is the path the avalanche follows as it il
where avalanches are unlikely; may in- h of the deli ’ # f th ,hazard areas has beenibased. The resulting fan-shaped avalanche widens from the initial point as more descends to the valley floor; it may be confined in a gully or consist of a Map No.' | Locati ¢ mueident Descrinii t ingident and dait Fatalities? | Survivors® | S f data® i . ! o - i) ]
clude areas of moderate avalanche mll.churizg t;e Tz;:te?:ez?u?y thee San. Jusn Mouritaing of southwestesn snow becomes incorporated. This type of avalanche usually involves only broad open slope and in general, has a gradient ranging from 20° to 30° o s et o v s baiendabanibad 2 D Al e e Map No.* | Location of accident Description of incident and date Fatalities | Survivors® | Source of data®
ha.zard which are too small to identify at Colorado have had a history of avalanche disasters. From 1879 to 1979, a surface snow, which li.mits thc_e vplume of snow and thus the magnitude of The boundary between the starting zone and the track may be well defingd 1 Boomerang Road— | The snow pack on Boomerang Hill slid over o — SME, —do— Five men were caught by an avalanche; all 1 5+ Td,
this scale total of 247 deaths have been documented in the surviving historical the event. The hazard is also limited by the fact that loose snow avalanches by tl'1e s!ope angle or topography, as in the case.of a'broad, open basin the wagon road. March 6, 1912. Mar. 9, 1912. survived. However, soon after a rescue Mar. 6, 1902.
MODERATE AVALANCHE HAZARD— record of Ouray, San Juan, and San Miguel Counties (Armstrong, 1980). often come to rest once the slope angle becomes less than the angle of feeding into a narrow gully, but often, and espc.ac1a!ly in the case of open 9 Bopmerang Road Traffic on the Denver and Rio Grande Rail- et i SME ok vl e Toea GiEtiey Bi y
Consists of several different kinds of In addition, avalanches have destroyed property, and obstructed repose. However, loose snow avalanches can trigger slab avalanches, slopes with little variation in slope angle, the distinction is difficult to make. - s wyas prevented fom leadig TEl Mar. ’9 1912, alanche released, killing 1 man. March 2,
areas, including the following: (1) steep business, mining, and travel in these mountains since the early mining thereby increasing the hazard. Large avalanche tracks may be 1 km in length and more than 100 m wide. i ek e i sovabm e ehich ralossofl o ) 1909,
slopes that range from well-forested days (Armstrong, 1976, 1977, 1980). Thesecond type, the slab avalanche (fig. 2), occurs whenever a cohesive Small tracks, such as those immediately south of Telluride, are only 100 m Boomorans Hill fust east of e waast d .
north-facing slopes to open south-facing When the San Juan Mountains were opened to mining in 1873, layer of snow lies on a slope and is poorly bonded to the snow or ground or so long and several meters wide. The runout zone, usually a valley floor, posd bitd g The Javalanche covervev dgthe =00= Cable belonging to powc‘a‘r company dam- == e Td,
slopes below timberline and (2) certain prospectors, miners, packers, and others associated with mining invaded below. Generally, slabs are formed by wind which deposits snow as a is that portion of the avalanche path where the avalanche stops; the sl trgci(s for 150 ft (46 m) with 10 ft aged by avalanche ( almo’s’t a yearly dJan. 25, 1906.
cirque floor areas. The slope areas may the region. Soon, permanent settlements, such as Telluride, the county dense, hard layer. Cohesive layers of lesser density may form, even in the gradients of runout zones are usually less than 20°. Near the lower reaches (3 m) of snow. March 7, 1912 event for the power company”). January
be susceptible to avalanche activity dur- seat of San Miguel County, were established. Originally founded as absence of wind action, as a result of the deposition of crystal types of the avalanche, a well-defined avalanche track (gully) commonly grades ) ) ’ ? : 1906.
ing extended periods of snowfall while the Columbia in 1878, the town was renamed Telluride in June 1887. In allowing mechanical interlocking or a close packing ratio. Poor adhesion into a fanlike feature which represents the runout zone or at least part of 3 Liberty Bell Mine— | Three avalanches occurred at this site on 19 9+ SME, —do— The Bobtail and Hanging Rock Avalanches — — SME,
cirque floor areas may be in the runout 1890, when the Dernver and Ric Grande Railfoad liriked the Tellufide between layers may be the result of an ice crust, buried surface hoar, or the the runout zone. These fanlike features are probably built up by normal the same day. The first avalanche de- Mar. 1, 1902; released together and destroyed 3 of the Mar. 16, 1912.
zone of large, infrequent avalanches. minin’g district to the smelters at Durango and Alamosa, making the presence of depth hoar formed by temperature-gradient recrystallization alluvial processes and debris flows emanating from the gully but are stroyed the boarding house, bunk Td, main towers of the Smuggler tramway. In
Where avalanche path symbols are shipping of ore financially viable, development of the mountainous areas within the snowcover. Slab avalanches release along a fracture line; a commonly associated with large well-developed avalanche systems. houses, tramway station, and ore- Mar. 6, 1902. addition, the avalanche air blast pushed
shown in this unit, avalanche hazard can in the Telluride region began in earnest. By 1900, the population of San sharp division between sliding snow and stable snow forms with the face of Runout zones present a very real hazard because their gentle slopes or flat loading house. The second avalance all the ore buckets from the Pennsylvania
be severe Miguel County was approximately 5,400 (U.S. Office of the Census, the fracture Perpendicular to the slope. The entire layer of unstable snow is valley floors often provide the optimum and most desirable construction struck a rescue party at the site of the first Tunnel tramway. March 10, 1912.
SEVERE AVALANCHE HAZARD-_These 1913). Many of these people lived near and worked in the mines of the set in motion simultaneously and the fracture line may extend from tens of sites within a mountain environment (Carrara, 1979; Ives and others, avalanche. The third avalanf:he caught 23 Area of the old town | House “shattered to kindling” by av- L o T4,
; ; ina th f Telluride. M f th i meters to more than a thousand meters across the slope. The slab itself 1976). another rescue party returning to Tel- f Pand lanch ion. 1901
areas are predominantly steep open high basins surrounding the town of Telluride. Many of these mines were ; font ! " I st I thick o I Sl ) lutide, [l 10 wem were llled and 8 ot Pandora. alanche concussion. " Mar. 22, 1906.
slopies ahiove Hinberine but alks fcludes above timberline and adjacent to steep slopes subject to avalanche may vary from only a few centimeters to over several meters in thickness, n addition to morphological characteristics which smaller avalanche ) 4 The Mg Actlang g ralegsed foks |
b ool el ; bl releases as were many of the connecting roads, trails, aerial tramways, and and sometimes incorporates the entire snow cover down to the ground areas may not possess, certain easily recognized vegetative patterns men injured. February 28, 1902. =80 s s s o =3 SME,
?vabanf & :C | anhrunoﬁu .tzorll]es govr: - surface. For these reasons, slab avalanches may move large volumes of indictative of avalanche activity are common to both large and small —do— An avalanche struck the bulwarks above J— _—— TJ day. The larger, second avalanche de- Mar. 8, 1902.
flm k "t]le : l\)/a anc de' achvity afs thee snow at high speed and hence are quite dangerous. Slab avalanches, like avalanche paths. These are primarily the absence of mature forest and (or) the boarding house and then destroyed a Ma;r. 29 1906. el -and e L0 &
;:Z‘;‘Sle“ y observed in many or these THE AVALANCHE HAZARD IN THE TELLURIDE loose snow releases, may involve dry midwinter snow or wet spring snow the downslope alinement of open areas through the forest on hillsides tramway tower. March 24, 1906. ’ ISR bty il SRaein, HORE:
Bobtail REGION 1883-1979 where the presence of free water, from melt or rain, provides the critical below treeline. Large areas of the catchment basin (release zone) may be ) —do— Windows at Smuggler Mill and a residence — — gii 8
—~——— PROMINENT AYALANCHE F’ATH—Many The avalanche hazard is concentrated in the high basins and peaks loss in snow strength. Whether dry or wet, slab avalanches may free of forest because of frequent avalanche activity, although many —do— Thrﬁertmceipt\:ere cfaughtt;]n Kl .av:fxlarlllche a e 3 g‘]’ broken by an avalanche. March, 1906. Mar. 22, 1906.
have well-defined forest trimline bound- surrounding the town of Telluride. The earliest mining activity in San incorporate only new snow or may comprise one or more layers of older catchment basins are above treeline and free of forest anyway. Avalanche - d I;sbnce rfg(l)g e e eb. 6, 1908. s The Ajax Avalanche, which was artificially el il SME
aries. Name denotes a welltknowp av- Miguel County was in Marshall Basin, which is also the site of the earliest snow deposited and metamorphosed prior to the triggering precipitation tracks leading from the catchment basin to the valley floor are usually free THEC, Reetuaty ) released by dyna;nite destroyed 3 to- Mar ’16 1912
al‘anct.le Rl Sy e el et avalanche accidents. The Mendota, Sheridan, and Smuggler Mines were event. The latter type of release composes 80 to 90 percent of the slab of forest cover. Lateral boundaries of the avalanche tracks commonly 4 Stillwell Tunnel of Six horses caught in avalanche; one horse o - Td, wers of the Black Bear ’Mine’s lower tram R ‘
hleOY{Cal records. From the frequent de- worked year round for the first time in 1882 and by 1883, the year San releases in the San Juan Mountains where slab avalanches are a direct coincide with forest trimlines. These trimlines separate mature the Liberty Bell was killed. February 1908. Feb. 6, 1908. and unroofed the terminal building in
stl:rlpt}ions tglany of ‘E[he;e named a‘l" Miguel County was created, 100 men were working in Marshall Basin result of the complex and highly variable stratigraphy of the local snow undisturbed forest on one side from an area of no forest or immature forest Mine. Pandora Park. Part of the roof was
PLT alanche paths appear to have run y?ar y (Henderson, 1926). The first documented report of avalanche fatalities in cover (Armstrong and others, 1975; Armstrong and lves, 1976). cover on the other side. In some areas, trimlines exist on the valley wall —do— Three avalanches in less than 24 hours o 1 SME, thrown about 100 yd (91 m) from the
Uncle Sam  WIDE AVALANCHE PATH—Well-defined this region was on February 3, 1883, when three men were killed in an opposite the avalanche tracks indicating some avalanches have crossed damaged various properties of the Lib- dJan. 29, 1916. building. March 10, 1912.
—~——— A A g
forest trimline boundaries. Name denotes avalanche near the Union Mine (site no.11 on map) in Marshall Basin (La RECOGNITION OF AVALANCHE HAZARD AREAS IN the valley floor and ascended part way up the other side of the valley. erty Bell workings. Three horses were d .
a well-known avalanche path mentioned Plata Miner, Feb.10, 1883). THE TELLURIDE REGION ADDITIONAL COMMENTS killed and one miner was caught by av- T The l?otlﬁtaﬂsAvalalnchS Feleabs;[eﬂc]l anc;:l .rzin = i gME’ 6. 1913
in the historical records With increasing development of the region’s mineral resources came Areas of avalanche hazard have been defined on the basis of (1) the : : alanches. January 1916. S R - 6.5 i
DESTRUCTIVE AVALANCHE SITE ; ; b f le. G b p lo livi o Listeticn] s o e id o ical ial oh h The areas of avalanche hazard have been outlined on the basis of the San Miguel River. Several houses at
@ . — increasing numbers of people. Greater numbers of people living an historical records of avalanche acc ents,'( ) vertical aerial p otograp cuifatiEndersturiding aad erpenlice TR FoalEhe Iehasis: b T ——— 2 = ss, Pafidors wexs alighily dave, D
Number referred to in table traveling in this region meant increased numbers of avalamche encounters. interpretation, (3) topographic map interpretation, and (4) field the San Juan Mountains. The authors cannot assume responsibility for the struck the boarding house. March 12 Mar. 15. 1919 cember 5. 1913
It was during the peak mining period, from the early 1880’s to about the observations. The outlined areas are approximate boundaries of the Fitiiie hehaviss oEsnow :awalanches when affected b extfaor Hirtars winter ) 1919 : o ’ s ’ )
end of World War I, when most of the mining activity, and hence, many avalanche hazard areas and do not indicate absolute limits. These limits el Gl e g g T w— covz . epother unryforseen West side of Royal i —do— Concussm?n from the Ajax .Avalanche = == SME,
avalanche encounters occurred. During this period the largest avalanche could be improved by detailed ground study of the area in question and by events, . y ! 5 Gulch on Tomboy | One wagon swept down the slope by an — AT SME, broke windows of 2 houses in Pandora. dJan. 29, 1916.
disaster in Colorado history took place. On February 28, 1902, three the use of much larger scale maps. Boelemmuit Yomelom. should wofe st @ 1 vt of nmlamck Road avalanche. March 18, 1912. Mar. 23, 1912. dJanuary 27, 1916.
5730 avalanches killed a total of 18 men at the Liberty Bell Mine north of A search through the archives of the Colorado Historical Society and the fatalitios occurs:n smallea\s/alsarcl)ches WT'\ich i 30 vaejrtic;?ll meter‘; X les: 6 Tomboy Road by Five men were caught and buried to the S 5 SMCJ, —do— Ajax Avalanche destroyed 2 homes with 3 2 1 TDJ,
B E Telluride. The first avalanche struck a boarding house and was followed by Denver Public Library has indicated that the pre-1897 newspaper record Such aress us sall. steer gullies and locslized, sieen doses shsuld be' Herron Spring. shoulders in an avalanche. A nearby Feb. 27, 1942. people inside. Two people were killed Mar. 16, 1928.
a second avalanche which struck a rescue party at the site of the first from San Miguel County no longer exists. Avalanche data for San Miguel . ’ pgut & 358 road crew soon dug them out; all sur- and 1 of the houses was carried 200 yd
avoided when avalanche conditions are present. Due to the small scale of g ? y
|, disaster. Later in the day a third avalanche released a short distance from County prior to 1897 comes primarily from the Ouray and Silverton : <L e vived. February 1912. 183 m). March 16, 1928.
4 57730 the mi 1 steuck P valusilng s Tellodide, Tnsdditon i i ik ¢ ti flicti I ! this map, these areas may not have been identified. v ( ) )
B T s s T gy 1= « GG .ewspape e o.se i b so.me g cfon i e It should also be noted that avalanche occurrences are highly i Smuggler-Union Avalanche destroyed all surface buildings, — —_— OH, —do— In the early 1950’s the Ajax Avalanche de- — — Donald O’Rourke
to these casualties another man died about a week later from injuries tan Tellurid ded th d fal s
s et e it Kbt ot 1 P msl ccle]s, d'e MIIAE rr:ewspaperls TENIAGSE, Thell featels ot @ 2d4ign dependent on weather and snow conditions. Even in areas mapped as Adit Tunnel. sections of flume, tramway, and other Mar. 18, 1920. stroyed several sheds and damaged the written commun,
:Z:ril: if faltléiggas tehe I;Zsrizré of pZ:E minliiga cai:ltijirtly :;agnszng?s;aril; 3": afi::ectla 1Sastte’lr‘}in i i mngl?rg daé;s or;/lt'he a}n(r:nvertss?{y E tt;e severe, many times during the winter season the snowpack may be stable equipment. March 1920. mill. 1980.
! escribed event. The newspaper record from San Miguel County is near| S :
avalanelie disasters Tncluding mumeraus ftslitios. continuous from 1897 fo 1% 4% and from 1962 to thg prasaRE Avalanchz and hence ftl;ee of avalz:inghe dlanger. Dfurmg Mtlmests.uch as tlhese, }:he?cel ) Mendota Mine— | Eight men were killed and another 8 were 8 3 SJH, —do— The Ajax Avalanche caused $40,000 to — — TE,
As mining activity decreased after World War I, so did the number of fatalities occurring in San Miguel County during the 1870’s, 1880’s and zreas m?y .]? tra'vrelrs}:e L a]pve SET olun a};n travE ershs e injured when an avalanche destroyed Jan. 3, 1884. $50,000'd?mage B sheds. a.nd Jan: 71976
tanch In additi the Idarado Minina Company. th ¢ 5 R ecome tamiliar with the various literature on avalanches so that they may the shaft house. In addition, 3 horses other buildings of the Idarado Mining
avalanche encounters. In addition, the Ida g pany, the most of the 1890’s may have been missed due to lack of record. judge for themselves the relative safety or hazard existing on a given da ; Co. 1968
major producer of precious metals in San Miguel County until its As part of this study, microfilms of San Miguel County newspapers were ! Tghis (8D 18 oha &b & gEoning numiber of avalanc%me-hazgar J mays' were killed. December 26, 1883. . 2 o )
shutdown in 1978, worked the old holdings of the Ajax, Argentine, Black examined for the months November through May, which is the major produced bt; state and federal agencies for public use in determining arezs —do— One man was injured by an avalanche. — 1 SD, 4 Between Meldmm Coolia e b.y Falanshe eeverd 13 SME,
Bear, Montana, Pandora, Smuggler-Union, Tomboy, and other mines avalanche season. Sites of avalanche disasters were mapped whenever of avalanche hazard. County-wide mapping of natural hazards, includin January 14, 1887. Jan. 22, 1887. Tusud gnd I hundred feet; survived. March 1901. Mar. 23, 1901.
between Telluride and Red Mountain, about 10 km east of Telluride. possible. Some descriptions, however, were too general to accurately i T iHq & }? iy dome for ) S S 9 i ) ) gram Falls.
: - fesel. vk b cated . avalanches, using remote-sensing techniques, was done for Quray, San Sheridan Mine— Twenty-one men were buried by an av- 4 17 Td, 25 Between Bridal Veil | One man caught by an avalanche; sur- = 1 SME
However, in contrast to the early mining period, when each mine operate locate on the map. All recorded avalanches which involved people and Juan, San Miguel, and Hinsdale Counties in southwestern Colorado b alanche which destroved all the buildi Fob. 6. 1908 4 )
independently, had separate portals, used surface and aerial tramways, or which damaged property are listed in table 1 by geographic location. On he Institute of Arctic and Alpine R iy of he Dillvensity ot Bl dy el e i i Fallsand the Black | vived. March 6, 1912. Mar. 9, 1912.
] foaha il 4 th ;i . et the Institute of Arctic an pine Research of the University of Colorado on the premises; 4 men were killed. Bear Mill.
hauled ore by wagon exposing many people to the avalanche hazard, the the accompanying map, 61 avalanche fatalities and at least 119 survivors i : < o
g4 j =5t - (Bovis and others, 19764, b, ¢; Knepper and others, 1977). Fifteen specific January 25, 1886. 26 Ingram Fall Four d k trai truck b il T
ldarado Mining Company used and expanded an already extensive have been documented from the surviving newspaper record. Figure 3 ress ot axdidbe: Eusard. i Colssas Taon Leoe sndsad be e ’ gram Falls area on our men and a pack train were struck by 3 .
network of tunnels inside Telluride Peak. Hence, the company was able to indicates the majority of avalanche deaths occurred during the months of Colorade Geological Survey [Mears, 1979}, ki ad dm:: th yU S —do— An avalanche struck the boarding house 1 7 SME, the upper zigzag. t}}e Finnlander Avalanche; 1 man was Nov. 20, 1902.
have access to all the workings from either the Treasury Tunnel on Red February and March (Armstrong, 1980); this is also true for the San Juan Geological Sutv eg s v duge 4 awalanshe hemard tans oFfhs J(;cks.or; killing 1 man; 7 others survived. Feb- Mar. 1, 1902. killed. November 19, 1902.
Mountain Pass in Ouray County or the Mill Tunnel near the old town of Mountains as a whole. It should be noted that the month of February on Qua drgan gle, T et?)n Copunty Wyoming (Love 197:;, Henrys Lake ruary 28, 1902. 27 Ingram Falls area— | Avalanche destroyed tramway and dam- e == TDJ,
Pandora reducing the exposure of people and property to avalanche figtfre 3 is.heavily wgighted by the 'Feb. 28, 190? series of avalanches Quadrangl e,, i 2md Mirdana (Witkind and oth ets, ’1972); atid ‘the —do— Avalanche destroyed tramway tower. el — SME, aged part of a building. April 2, 1926. Apr. 2, 1926.
hazards. N . . _ yvhlch claimed 19 lives at 'fhe Liberty Be.ll Mme. Because c?f the Aspen Quadrangle, Pitkin County, Colorado (Bryant, 1972). January 26, 1914. Jan. 31, 1914. 28 Uncle Sam Av- Tramway tower of the Black Bear Mine de- — — SME,
No avalanche fatalities had been recorded in the Telluride region from incompleteness of the San Miguel County historical record the figures —ds Avalanolie dest d e & £ SME alanche. stroyed by avalanche. February 1, 1915. Feb. 6, 1915.
the 1920’s until 1979. The recent avalanche fatality involved a presented are minimum. Detailed histories of avalanche disasters in San ) vha s d ke S riyz £ s eeiTes = — Feb ,6 1915 . Avalatidhe darmaced Blask Baar Min e . TDJ ’
cross-country skier in the Palmyra Mine area. As increased interest in dJuan, Ouray and San Miguel Counties can be found in Armstrong (1976, OlSe: and, snackes aver @ framway 1o- b ) g . E
\\\\\\ winter recreation brings more people into the San Juan Mountains it is 1977, 1980). wer. February 4, 1915. ) . tramway. Mar;:n .1924. i , ;4;3 21, 1924,
feared that a new era of avalanche accidents may begin. In addition, 10 Smuggler Mine— Avalanche destroyed snowsheds. January — L= Sd, —do— wo men caught in an avalanche; dug = ;
increasing metal prices will undoubtedly cause a resurgence in mineral ACKNOWLEDGMENTS 1887. Feb. 10, 1887. themselves out. March 20, 1924. Mar. 22, 1924.
exploration and development. All of these factors contribute to an L1 e O 0 R 29 Black Bear Mine— | Highest tram tower destroyed by an av- et _ TJ,
P A The aitth ish to-thani the:staffs of the Colorads Historical Soelet —do— Avalanche covered entrance of one or two == —= Sd,
increasing number of people in avalanche terrain and indicate the need for € authors wish to than statls o olorado Historical Soclety alanche. February 1908. Feb. 13, 1908.
dthe D Public Lib fof theii helg and tion. In additi tunnels. February 2, 1887. Feb. 3, 1887.
awareness of avalanche hazards and public warnings (Judson, 1976). aDn 13 o,eé“’erk “] ic h‘ rary f(’; telrf Teﬁ’ af:i cotziperatlon. 2 a 1 1fl‘t)t?’ i1 i T R - o 3 oy —do— Avalanche near Black Bear Tunnel — . SME,
1 ona ourke, longtime resident of Telluride and past president of the nion Mine— ree men killed by an avalanche a sho S . d e
SNOW CLIMATE OF THE SAN JUAN MOUNTAINS - 2 _ San Miguel Historical Society provided valuable information as to the distance from mine. February 3, 1883. - Feb. 10, 1883. m?:f Dc ;crgrifes:olrgtggldmg St Dres 18, 1902,
“Snowfall this year has been the heaviest ever known here since last location of various mines and avalanche paths in the region. The authors = el Shalt hicuse, powdermagazine, and t 1 il o ) N
winter.” (Telluride Journal, February 2, 1911) also wish to thank Art Judson and Pete Martinelli, Jr. of the U.S. Forest P gazne, Qg LM, —do— Bunkhouse, containing 14 men, was struck 3 11 SME,
’ : EXPLANATION ) ; . house destroyed by an avalanche. Feb- Feb. 17, 1883. by an avalanche. Three men were killed Mar. 16, 1912.
The winter snow cover of the San Juan Mountains is characterized by ] _ gervxce fanth.- H. Bryant and Ri'w‘dF hfatmmfg }?f the U-S-. Geological ruary 1883. and 3 ofhers were infured, March 13 ?
;er:,a;i:/::yt ;ig;et’ptf:,ﬁez;gyt ;ngziatg:; t;:rr:utﬂr ::c;r:t:l,\rasﬁ:,?tsh gaenheirg;;]]}z 80 — Telluride region ] urvey for their comments on earlier drafts of this manuscript. do Ciogl bt 50 bunk honse desiryad by . 3 SD, 2918,
differentiated stratigraphy of very low mechanical strength. This latter Ouray, San Juan ii\rsl Sa;lalanche; 1 man killed. January 14, Jan. 22, 1887. —do— Pa;t c: thed l;pper tralmwiy tﬁ;mina] was — S ;\FIIIZJ’ S5 (8
condition is primarily the result of two factors. First, the extreme cooling by San Miguel Counties ) ] i y.Jan ava‘anche: March 1924, K &, :
nocturnal radiation occurring on all exposures produces temperature - 12 Valley View Av- Five men carried 1,000 ft downhill to — 5 T, —do— All the buildings destroyed by an av- 2 5 TDJ,
gradients in the snowpack large enough to cause significant REFERENCES alanche. Pennsylvania Tunnel by avalanche; all Feb. 6, 1908. alanche. Two persons were killed; 5 Apr. 2, 1926.
recrystallization or temperature-gradient metamorphism that forms a type " ’ dug out uninjured. February 1908. other persons survived. April 2, 1926.
of snow called ‘‘depth hoar”’ that has a low tensile strengtth. Second, there Armstrong, B. B., 1976, Centupy of strupsle.againat.spow.—a history of d 0 ied iff ; 30 Top of Bridal Veil | Water pipe of the Smuggler Company de- — —_ SME
b P iy . Y : avalanche hazard in San Juan County, Colorado: University of o ne man carried over cliffs by avalanche; =y 1 T, " i 7 P g3 pany ’
Falls :
is a substantial amount of solar radiation on slopes with a southerly b Colorade, Tachitule bf Arctic and Alpine Research. Oceasional Paper fio survived. December 1910. Dec. 29, 1910. : stroyed by an avalanche. February “Feb. 25, 1911.
exposure; this daytime condition causes melt just below the surface and w 60 2 2 - L 1911.
b t melt-fre rusts. These two factors influence the snow cover = i i Sevinslmen cau gkt v weveduy S several SME, 31* Bridal Veil Basi i i
::r ;e;;;r:t rtr}lg ;;ire::f :nd ti]e reling sefershy it Mtls complex 3 1977, Avalanche hazard in Ouray County, Colorado out; 1 man was injured. February 1915. Eeb. 6, 1915. ridal Veil Basin— Sr?ugglsr-Umog }:vater plple aEd ];I::wel: — — ;S, —
uf = x " s ; ; ; ines damage an avalanche. Marc ar. 29, .
(Armstrong and Ives, 1976). The snow climate was well described in 1912, g 1128eZe7ar1:}917%cizz‘;i‘:;%agirc:gogioyl Zlgs;tute ot #aee and fipie 13 Pandora Avalanche— | Avalanche damaged buildings and covered — 2 TJ, 1924. Y
when the local newspaper explained the occurrence of a large avalanche w 50 J g 5 ’ the entrance of the French Tunnel trap- Mar. 22, 1906. % Near P A —— 1 . . ]
cycle: : Colorador Univeny of Bolomac, uodbihen M. A tasing T80 it 2 i, Mo et bl ol EE e b il [t e 3 Mar 9, 1912
e ] ) o« olorado: University of Colora o, unpublished M. A. thesis; p. themselves out. March 1906. y 1% ; ar. 9, s
(0] h h
ur first snow storms started last November and at that time the o Armstrong, R. L., and lves, J. D., editors, 1976, Avalanche release and Creek was dammed. March 6, 1912.
mountain ranges and high basins received a fall of about four feet, % snow characteristics, San Juan Mountains, Colorado: University of —do— Avalanche destroyed the blacksmith shop. — — Td, 33* Montezuma Smuggler Company power and telephone — — SME
which was crusted by intense cold afterwards, and the little snows Z 40 Colorado, Institute of Arctic and Alpine Research, Occasional Paper no. February 1908. Feb. 6, 1908. Avalanche. lines destroyed by an avalanche. Feb- b 18 -
i g e s e e T L —do— Avalanche destroyed showsheds and car- | — o T, ruary 1911.
ell, with but a few ; rmstrong, R. L., La Chapelle, E. R., Bovis, M. J., and lves, J. D., ; : ; )
when the heavy snow of this week came and piled up, snow slides Devdlapment of methodelogy 1of xaluation: and meedlction of :lx:anc:) ear\:a% escuelif:tye ro{ ;ur{l;gg and mine Dec. 24, 1908. 34* Blue Lake area— | Smuggler-Union regular. and emergency — — TDJ,
were inevitable.” (San Miguel Examiner, March 9, 1912). 30 avalanche hazard in the San Juan Mountains of Southwestern | Y power and telephone lines destroyed by Mar. 21, 1924.
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Figure 2.—Slab avalanche releases along a fracture line perpendicular to
the slope and the layer or layers of snow are set in motion
simuitaneously
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these figures are minimal totals. Avalanche encounters occurring in the 1870’s,

1880’s, and most of the 1890’s may have been missed due to lack of surviving

historical records.
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