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GENERAL SUMMARY.

For the most part the barometric pressure was low
and stagnant during the month. The usual summer
thunderstorms attended this condition during the latter
part of the first decade, and during the .second and
third decades they were of frequent occurrence. The
precipitation was greater than the June average over
most of the district, and a notable feature was the mod-
erately heavy snowfall in the eastern part of the Colorado
area about the middle of the month. High winds and
sandstorms oceurred on various dates in localities in
Arizona and New Mexico. Flood conditions obtained in
the Colorado and its northern tributaries during the first
half of the month. Considerable damage resulted along
the Grand and its most important tributary, the Gunni-
-son. Along the Colorado River, between Fort Mojave,
Ariz., and Palo Verde, Cal., much damage was done.
Warm weather prevailed during the first six days of the
month; after the 7th the mean temperature averaged
below the normal. At the more elevated stations in
Arizona, in localities in northern and central New Mex-
.co, Utah, except the southern portion; Wyoming; and
Colorado, except the valley regions, frost or freezing
temperature occurred on various dates, more especially
between the 16th and 19th, but the damage was imma-
terial.

TEMPERATURE.

The mean of the 142 stations reporting was 67.9°, or
0.4° below the normal. The mean for June, 1911, was
69.1°. The highest monthly mean was 95.4° at Aztec,
Ariz., while the lowest was 38.0° at Corona, Colo. Ex-
cept in Wyoming and Arizona, the monthly means were
be{)ow the normeﬁ. The small deficiency in the monthly
mean temperature for the district as a whole was due
chiefly to the warm weather that prevailed during the
first week of the month. From the 7th to the close of
the month, except iIn Wyoming, mean temperatures aver-
aged below the normal. In the Colorado area the low
temperatures were unusually pronounced from the 15th
to the 19th, inclusive. In Wyoming the highest tempera-
tures occurred during the last decade; in the remainder
of the district the weather was warmest bgtween the 3d
and the 6th. Over most of the Colorado BaSin the low-
est temperatures obtained between the 15th and 19th.

Details of temperature are summarized in the following
table:

Temperature.
g
Areas of States in &,
District No. 9. B . X
E El s Station. = Station.
. =9 3 2
g 1278 B
= A = _
Western Wyoming. ..| 54.8 [+2.3 | 90 | Green River..| 20 | Willow Creek Cabin.
Western Colorado.....[ 56.5 (—2.0 [ 97 | Delta........ 15 mo.
Fastern Utah......... 65.5 |—0.4 | 104 | Springdale...| 18 | Strawberry Tunnel
- {east) and Scofield.
Western New Mexico.) 67.8 |—1.0 | 104 | At 4 stations.; 27 | Berger’s Ranch.
ATiZONa...eee.iian... .5 |+0.4 | 120 | Gilabend..... 23 | Flagstaff No. 1.
Southeastern Nevada.| 73.4 |..-... 112 | Logan.... 38 | Caliente.
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‘basins the averages were above the normal.

month.

_amount was 5.66 inches at Redcliff,

PRECIPITATION.

The average for the 193 stations reporting was 0.93
inch, or 0.27 inch above the normal. The average for
June, 1911, was 1.04 inches. There was a deficiency in
the Wyoming and the Utah areas, but on all the drainage
The pre-
cipitation was largely in the form of thundershowers.
In the Colorado area, however, snow fell near the Conti-
nental Divide from the 15th to the 17th, principally on
the 17th. But little rain fell during the first week of the
In Wyoming and Colorado frequent showers
occurred after the 7th. In Utah, New Mexico, and Ari-
zona the precipitation was confined chiefly to thé®7th
and 8th and the last decade. The greatest monthly
olo., while none
occurred at 1 station each in Utah and New Mexico, and
at 5 in Arizona.

The average number of days with 0.01 inch or more
precipitation was 5 in western Wyoming; 9 in western
Colorado; 4 in eastern Utah; 5 in western New Mexico;
3 in Arizona; and 1 in southeastern Nevada. For the
district as a whole the average was 5 days.

The average precipitation and departures from the nor-
m?)l1 on the different watersheds are given in the following
table:

‘Watershed.
, Little Colorado
Green. Grand. { San Juan. Coforado. Gila. Mimbres. proper.
g | s s | 3 p ls 3
$1E|s|2 |2 |2 sl8 g8 9|2
] g g 8 I 8 g 8 2 3 g g g g
5 & 8 2 5 & |8l & 8] &8 &8 &
>l > |9 > 1 > D > 19 > D > @
< =] < [=] ‘ < Al [=} - =] < /A -5 [=}
0.95|40. ()6. 1.754-0. 68! 1. 39[4+-0. 30} 0.64]4-0.14} 0.50/+0. 22| 1. 39i+0. 28| 0.34/4-0.14

MISCELLANEOUS,

There was less than the normal sunshine. At Grand

" Junction it was 73; Durango, 76; Phoenix, 92; and

Yuma, 94 per cent of the possible.

The relative humidity was above the normal for the
district. The following are the values: Grand Junction,
36; Durango, 52; Phoenix, 28; and Yuma, 40 per cent.

FLOOD IN THE COLORADO.

F. H. BRANDENBURG.

Remarkably high stages prevailed for a short time in
June in several of the important tributaries of the Colo-
rado River, and for a somewhat longer period in the trunk
streamn. This large volume came from the melting of
snow, for the most part in the upper reaches of the streams
rising in Colorado. The volume contributed by the Green
from the more northerly area in Wyoming was relatively
small and, fortunately, came after the crest had passed in
the more southerly tributaries. The Gunnison, which
had reached 8 very high stage during the warm spell in
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4 District No. 9.

the last decade of May, principally owing to the large
volume contributed by the North Fork, draining a rela-
tively low mountain region, rose again early in June, but
did not reach so high a stage as in May. The warm spell
that brought on this second rise began on the first of the
month and lasted till the 7th. Its influence extended to
the highest levels, causing a rapid melting of snow in the
upper reaches of the Gunnison, the Grand, and in the
White and Yampa, important tributaries of the Green in
Colorado.

While the stages reached in the main tributaries were
practically as high as during the freshet three years ago,
they were not sustained for so long a time. That stages
much out of the ordinary should have occurred is due
principally to the long period of cold that kept melting
i check until late in the season. In the Gunnison the
‘maximum stage at Sapinero, 19 feet, and at Delta, 11.3
feet, occurred on the 5th, while at Grand Junction 10.5
feet was attained on the following day. In the upper
reaches of the tributaries of the Grand the maximum
stage at Eagle, on the Eagle, 5.3 feet, occurred on the 6th;
at Carbondale, on the Roaring Fork, 6.5 feet, on the 5th.
The highest stage on the Grand at New Castle was

14.2 feet, on the 9th and 10th, and at Grand Junction.

11.8 feet, during the night of the 9th-10th. At Fruita,
however, below the junction of the Grand and Gunnison,
the highest stage, 14.4 feet, occurred on the 7th. The
previous highest stage at this station was 15 feet, in June,
1909. The Green at Elgin, Utah, reached the maximum
stage of the season, 14 feet, on the 9th and 12th. In
June, 1909, the year of very high water, the maximum
stage at Elgin was 15.1 feet. The maximum stage in the
San Juan at Farmington, N. Mex., was 7.9 feet, on the
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6th. In the Colorado proper, at Grand Canyon, Ariz., a
stage of 64 feet occurred on several days in the beginning
of the second decade. At Topock, near Needles, the
highest stage was 21.1 feet, on the 16th, and at Yuma,
29 feet, on the 22d. At Hite, Utah, in Glen Canyon,
above the San Juan, Mr. Hite states the Colorado on the
13th reached the highest point known at that place. The
river was about 10 inches higher than the highest point
reached in June, 1884.

Along the tributaries of the Colorado the damage done
was principally to bridges, roads, headgates of ditches,
and by erosion, and in the aggregate it was considerable.
On the trunk stream the damage was widespread owing
to the breaking of dikes and the flooding of farm lands,
principally on the Arizona side, above Needles. On the.
morning of the 3d the levee, approximately 20 miles long,
protecting about 200,000 acres of land north of Needles,
broke, and the entire upper Mojave Valley was put at the
mercy of the flood. A conservative estimate places
the loss at more than $175,000. Along the river
front at Needles the damage was over $25,000. Infor-
mation from Palo Verde, Cal., is to the effect that the
entire valley was inundated. The loss in live stock was
considerable, but the great loss was to growing crops.
Much hay and grain were swept away, and the alfalfa is
dead from being under water. Many families lost all,
houses included. In the country covered by the Yuma
irrigation project the damage to land, crops, and pros-
pective sale value of the land may amount to $100,000.

Timely and accurate warnings of the high stages were
sent localities likely to sustain damage. For the lower
reaches of the trunk stream these warnings were issued
10 to 15 days in advance.
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TaBLE 1.—Climatological date for Jumne, 1912. District No. 9, Colorado Valley.
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Wyoming.
Battle Mountain....... L P ! P P P PO P PP R coefesenfeacdoioeoool] UL 8. Forest Service.
Daniel............ . 6,740 | 13 | 52.8 28 26| 15|44 ]0.30 |— 0.74 ] 0.15] T 2)14(15| 1| nw. J. M. Vandervoort.
Eden........ .. .| 65771 3| 56.8 0. 0. T gi1yi12| 7} w. Eden Valley L. & L Co.
Green River............1..... d - o6,083 | 759.7 0. 10 50 7116) 71w Geo, H. Maxom.
Pinedale. ... .. .| 7,167 ) 6] 54.2 0. 4| 15b| 134 0¥ nw. | U. 8. Forest Service.
Rambler 9,232 1]...... D O e . Do.
Willow Creek Cabin.... 7,500 | 3| 50.6i 11if 5i| 5ij nw. Do.
Big Piney.............. Uinta............do . [ P «<v-..| Ira Dodge.
Colorado.
Asheroft............... 2.77. 1.30 | 13.0 Dan McArthur.
Breckenridge 1.54 0.53 | T. Mrs. J. G. Thompson.
Buford.. 1.54 -] 0.34 0 Mrs. H. Genier.
Cascade. 4.11 .| 0.80 0 San Juan W, & P. Co..
Cedaredg 0.46 0.18 .0 Harry A. Cobbett.
Chromo... 1.37 0.60 0 Lawrence Nolan.
Cochetopa. 1.32 1. 025 2.0 Bessie McDonough.
Collbran 0.98 0.25 0 A. A, Wood.
Columbine........ 1.05 |. .| 0.30 .0 Mrs. M. A. Caron.
1.35 |. 1 0.45) T. George W. Wade. .
Corona............ 2,90 . 0.80 1.18.0 U. 8. Weather Bureau.
[0 5 - I 53 I o e e [ O PR T os%'-h F. Haubrich.
Crawford (near). .| C. W. Roe.
Crested Butte. .. Charles L. Ross.

De Beque..... i R H. M. Quigley.
Delta..... 0.26 0 E. M. Getts.

Dillon... 5 [ 1.86 T. Harry T. Hamilton.
Durango 0.89 [] U. 8. Weather Bureau.
Eureka. . 1.34 4.0 San Juan W. & P, Co.
Fraser... 1.58 |. 0.5 L. D. C. Gaskill.
Fruita...... 0.20 0 J. B. Willsea.

Glade Park. N 0.28 0 A. F. Terrill.
Gladstone..............| SanJuan..........[ 10,400 | 5 ... . |-ceoiefooen]onas]onnes]oer]enac]oon o e e San Juan W. & P. Co
Qlenwood Sp’gs (near).| Garfield... 0.60 .0 E. A . O’Neil. |
Grand Junection........ Mesa. ... 1.37 0 U. S. Weather Bureau,
Grandlake...... ...} Grand... .1 8.30 2.0 Mrs. Belle Kauffman.
Grand Valley . Garfield.. . 0.81 0 .| David Evans.
Gunnison....... Gunnison.........| 7,670 [ 19 | ... |l aei e .- Clarence Adams.
Hesperus (near). ...} La Plata.. 161 A 4 .| G. ¥. Snyder.
Horsefly...... . ...| Montrose.. .l 186 | o 0.5 Lawrence J. Finch.
Ironton .; Ouray..... -1 2.25 . .l 0. 4.4 Mrs. Amanda E. Foley.
Lake City. ..| Hinsdale.. 2.69 o, 4.5 J. F. Maurer.

. Lay....... .. Moffat... ... 1.24 3 0 A. G. Wallihan.
Mancos.. ...| Montezuma 1.46 . 0 B. M. Xrumpanitzky.
Marble........ ...| Gunnison 2.56 . 0.671 3.0 . E. Morse.

Marshall Pass... .| Saguache.._. .[8.32 : 0.72| 8.0 ...| Wm. L. Williams.
Meeker (near). ...| Rio Blanea.. 6,182 | 20 | 56.6 81 | 28 | 18 | 49 | 2.01 0.65 0 T. Baker.
Montrose...... -..| Montrose.... . 1.31 0.32 0 U. 8. Reclamation Service.
Nast. ... -.| Pitkin.. 1.75 .1 0.70 | 12.0 Arthur Hanthorn.
Pagoda.......... o Routt...ooaooo] 6,500 [ 20 )l Mrs, J. W. Scott.
Pagosa Springs.........| Archuleta. 1.46 .| 0.47 0 E; T. Walker.
Paonia .| Delta...... 0.80 0.42 0 J.'M. Underwood.
Gunnison . 1.80 11,12 ] 8.0 Mrs. Maggie Cammann,
Rio Blanca. 1.84 . 0.43° T. E.E. Eg(l;ly.
..... 0. 0.70 0.40 0 J. H. McGuire.
.| Eagle... 5.66 1.30 | 16.3 Dorothea Greiner,
...| Montrose.. 0.98 .1 0.37 Q E. 8. C. Foster.
... Dolores...........] 882410 [ ..l e eee e oon Clinton B. Smith,
...| Garfield. 0.48 0.14 0 Hermann Eiche.
River Portal.._........| Montrose.. 2.29 0.48 0 U. 8. Reclamation Service.
Sapinero (near). ..} Gunnison. 2.40 |, 0.92 , 6.5 W. F. Irving.
Shoshone........ JdGarfield...........0 6,110 [ 2 | e e e el Central Colorado P. Co,
Silverton (near). San Juan 4.22 0.80| 7.5 San Juan W. & P. Co.
Spruce Lodge. ......... Grand..... 4.22 .1 0.80 | 10.0 H.J. Wills,
Steamboat Springs..... Routt..... 2.66 .| 0.58 0 Herbert B. Gee.
1.84 .1 0.45 0 San Juan W. & P, Co,
2.52 1 0.54 | 4.6 Wm, T, March.
2.02 .1 0.29 0 San Juan W. & P. Co,
Uncompahgre Platean . . 0.86 0.30 0 Martin Esser.
Yampa (near)..........[ Routt........_..... 1.99 .| 0.53 0 Percy A. Hughes.
Utah.,
Aneth.................. San Juan..........] 4,800 '8 !73.8....... 96 | 4f 46| 1] 4 24| 4| 2w H. R. Antes.
Bluff... . do. .. cefeeel] 76,1 0L R 5 55 | 2f| 87 13| 6| 1|.......| Mrs. H. P, Raplee.
Boneta...... L Wasateh. ool e e R 16| 410w, Oscar Wilkins.
Castle Dale.. .. 41 33| 17 23| 70 .| James Jeffs.

HSCO. ....... PR e % o T FRRPPURIOIPIN IS 7L 20 e 2 RN U N R D JR PN P TN . J. Anderson.

Desert, Lake. .. N PR B R ceeels H. G. Mills
Dragon...... . 6| 34[171] 45 9 H. D, Ford
Duchesne. . 4 29 |17 | 47 6 | M. M. Smith,
Elkhorn... JUinta. oo o] 6,857 e .. 7 .| Chas. De Moisy, jr.
Emery.... . 10 30 | 18 | 47 0 H. C. Wickman,
Escalante..... | Garfield......_....| 5,700 [ 9 ... ... . ]oa|aiaitiit . . PO Geo. H. Barney.
Fisher Valley. .. JGrand.. oo e [N DN DR N . [ R.J. Saunders.
Fort Duchesne.. . 254 2816152 0.11 0.03 0| 7116 G. W, Dickson.
Fruitland....... . 41 20|16 | 55| 1.78 0.55 01121 8 J. Peter Naab.
Grayson..... 3 32 16| 46 | 0.03 .1 0.03 01,1115 E. F. Thompson.
Green River. 2 41 | 18 [ 55 | 0.40 | 0.34 0|74 9 Edgar E. Adams,
Hanksville. . 6 37 | 18 | 54 | 0.66 \ .1 0.58 0] 2|15 F.J. Weber.

Arper................. Carbon... ... .. ..ol R ) I W. E, Cassady.
Hite...... 5 52|16 |42 0.03 | 0.03 0 1,18 John P. Hite.
Hurricane oo oo el 0.35 ! ] 0.20 0] 210 Amos Workman.
Kanab.... . 4,925 .2 95 | 3f 42|17 43 (0.04 [ 0.04 0| 110.... .| V. A. Farming Assn.
Tasal....o.o.ooooo... San Juan.... R 9 ! 59.4f Jigad 6. 31616 | 331 18.6 1. 1.16 01 61 12f Gertrude W. Carpenter.




6 Drstricr No. 9. CLIMATOLOGICAL SUMMARY. JUNE, 1912

TaBLe 1.—Climatological data for Jurie, 1912. District No. 9—Continued.

g Temperature, in degrees Fahrenheit. Precipitation, in inches. E, . Sky. §
= ' S& 3
. ° g By g =+ - ] R =]
w = N = @ N
: g |% a4 E R 313518 (85°g| £
Stations.. Counties. = & - © . - qg.52 8202 |83 wa S Observers.
g |3 g8 g 9E ("¢ |52 [3E(5ga0 00 i
2 13 58 | : 2 56 |82 |88 |g8|g%sovien 2
Z | 5518 1 g | |88 o | 55 |82 |25 85189 182e3) B
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Utah—Continued. -
.- - W. S. McClellan.
.- PP T .{ Daniel M, Nelson,
7] 8120 2 Henry Crouse.
Monticello. ... 5 Geo. F. Barton.
New Harmony. PR S Geo. F. Prince.
Orderville.... 3. .| F. A. Porter.
Pine Valley. . RN R Mason Gardner.
Price..... 4 4 R. H. Thompson.
Ranch... 1(16(13] 1{w. J. W. Seaman.
San Rafael. y 171811 1 |nw. | W.C. Foy.
St. George. ‘Washington.. 411213 5 )....... A. B. Ballantyne.
Scofield. . Carbon...._.. 8(17( 41 91s. B. Newren.
Springdale ..} Waghington....... 019 3] 8|....... Hattie Wood.
Stﬁiwt erry Tunnel— | Utah............. ... ... .- 61 76 9k 2kl .. U. 8. Reclamation Service.
ast.
[P S PR RN R A. Rader.
0.06 0 2| 7111112 w. Henry Cullum.
Thompsons. . ... .- 0.15 01 3|14 8bf (bj aw, A. M. Starmont.
TropiC......... - 0.21 0| 1104 13f 11 sw. E. P. Bolton.
Troutcreek Ranger. i R A 187 feeennnn 0.35 0/12| 6115 Forest Supervisor.
ernal......... . 0.03 0 1125( & P. Trim.
White Rocks. . 0.48 |, 0 8| 8 5 .1 C. F. Keil. -
Woodside. ... . 0.38 0| 2712(13 D. P. Adams.
New Mezico.
2.69 (+ 2.05 | 1.30 0y 71 5(25] 0]sw. M. A. Balke.
2,00 |........ 1.15 O G113 |15 | 2| sw. John R. Milligau.
Aztec.... .1 0.56 [+ 0.16 | 0.22 0 61371157 2| sw. Dr. T. J. West.
Berger’s R. 1.38 |........ 0.37 O 911511 ] 4| w. Herman Berger.
Blackrock.. .. 0.56 |........ 0.30 0 8| 8| 7|15 w. D. Blackwater.
Bloomfield. 0.92 [+ 0.47 [ 0.51 01 31 9120( 11sw. Fred LeClere.
Cambray. . 1.04 [+ 0.42 | 0.40 0| 6| 7]13}10e. Agent So. Pac. R. R.
Cliff...... . 1.20 14 0.71 | 1.00 (V2R TR PN I . C. Belden.
Columbus.. . J0.10 ... 0.10 0| 1|21 3| 6|sw. Agent E. P. & 8. W. R, R.
Deming. . Y do..... 0.88 {4 0.28 | 0.88 0 1127} 21 1{w. Agent So. Pac. R. R.
Dulee.... A Rio Arriba........f 6,756 | 15 ... | .ol B O, F. E. James.
Fort Bayard. -{ Grant.... 1.80 [+ 1.01 [ 0.68 0(10]19) 6] 5| w. U. S. General Hospital.
Fruitland.. - 0.32 |+ 0.16 ] 0. 0| 211713 Osw. Cyril J. Collyer.
rage....... - 0.00 |— 0.6 0f 0|20 1} 9| w. Agent So. Pac. R. R.
Gila Planting Station. . 1.58 0{10)15(15| O sw. U. S. Forest Service.
G.0.8. Ranch........|.....do..e.ooooof 8,000 [ el R P .|--.z...| Vietor Culberson.
Hachita. . A T. 024 4 2{sw. | AgentE. P. & S. W. R. R.
Haynes. . 0.38 516112 2] nw. | Dr. John R. Haynes.
Hermanes. . 0.75 212 6 4] w. Agent E. P. &S. W. R. R.
Lordsburg. 0.51 3| 2728 O sw. Agent So. Pac. R. R.
Luna.... 0.80 4| 624} Os. Charles B. Martin.
Mimbres. .. A 215 | 6110111 | O sw. Charles Dennis.
Pines Altos (near). A1.95 | 1013 .16 1| nw. | O.L. Scott.
Pratt...... .| 0.48 |. 3(25| 5| 0[nw. | Agent E. P. & S. W. R. R.
Redrock. 0.36 . 3|16 11 3f...-... Robert H. Woods.
Rodeo. ......oeoveveenn|iccidonn a8 0 3 0L A O T A Agent E. P. & 8. W. R. R.
Silver City... 2.28 1318{12| 0 nw E. M. Brumback.
Arizonn.
Allaires Ranch.........} Cochise...........| 4,184 |14 |......|... ...l . ..., Ceaefe. 031 3120 7| 3|s. Thomas Aliaire.
Ipi P .. 4t 26 | 18 1 49+ 1.60 5110) & 12| sw. U. 8. Forest Service.
70| 1tt 42 0.00 130 0 0| w. Agent So. Pac. Ry.
6 54 | 1t] 48 0r13| 7110 w. Do.
4t 43| 9{42]0.53 5015112 3/ se. Rev. J. G. Pritchard.
......... Lofe..o] 119 7120 1f Ofs. Mary A. Jones.
4 55110 |45} 0.48 2(1011&8 | 2|sw. | AgentSo. Pac. Ry.
5 56 | 18 |53 T. 0{29| 1/ 0 sw. H. E. Kell.
O . ceeafe[ 0,58 4| 7123 0fsw. Rabt. A. Rodgers.
ase--eeeeeo Fmall oo 1,390 8 30 Ll ofe...] 1.00 1113] 017 {...:... Agent So. Pac. Ry.
Casa Grande 5 57| 1{49(1.03 4017 9| 4w F. Pinkley.
Cavecreek..............| Maricopa..........} 1,620 4| ... 0. ... |.... ...l R SR . FRUPY PO TR PR IR E. A. Howard.
Chin Lee.. 3ff 36 177511071 3] 31017 | sw. Rev. L. Ostermann, O F. M.
Chlarsons Mill. 6 491 124 25 | 2.37 70 81 913 ([-...... H. R. Chlarson.
Clifton. 3t 3+ 40 | 0.63 6117113 0 (....... Arizona & N. Mex. Ry. Co.
Cline. .. 4 49 (11 48 [ 0.32 2(20(10 01 sw. W. M. Clanton.
Cochise 26 55115 143 ] C.54 1(27] 0 8 [.c..n.. Agent So. Pac. Ry.
Columbia,. . 64| 9+ 35]0.05 A(30] 0 0fs. M. J. Nolaa.
Courtland..............[ Cochise..._.......0 4,543 | 3 ......|......|....l..].....] coole...] 0.37 4 9|21| 0w Agent’E. P. & 8. W. R. R.
Dos Cahezos. 3f| 44| 10f] 54 | 0.13 1/18/101 2| sw. Neil Ericksoa.
Douglas.... 5 43 [ 13 155 (| 1.21 5122 7| 18w Dr. F. T. Wright.
Dudleyville. 4t 55|10 | 42| 0.62 2011114} 5| sw. " | Geo. F. Cook.
Fairbank..............[ Cochise...........{ 8,882 | 3| ... |......l....[... ... % A 0.10 11 8(20) 2|sw. | AgentE.P. &S. W.R.R.
Flagstafi.. ¥ 29 | 17 | 46 | 0.40 7{15(11| 4| w. U. 8. Weather Burean.
Flagstaff (1). . 3t 23(17(33]0.52 5117110 3| sw. U. 8. Forest Service.
Florence.... 82.8 |— 151115} 5 57 50 | 0.20 1126 0] 4(e. Agent Ariz. Fastern R. R.
Fort Apache. ... 68.5 |4+ 0.7 [....|....[ 3918 [ 48¢ 0.14 4120 6| 4] sw. Post Surgeon, U. 8. Army.
Fort Huachuca. 76.7 |+ 0.5 100 5 56 | 101 36 | 0.20 1/22] 0] 8 nw. Do.
Fort Mohave...........| Mohave...........| "604 42| ... [...... 114 | 4)...... e 0.60 1l August F. Duclos.
Gilabend...... 85.6 |— 2.1 1120 5 52|17 | 54 { 0.00 0281 1| 1]s. Agent So. Pac. Ry.
lobe.. ... .... 79.1 |4 1.7 103 | 4| 5411143 ¢C.52 4114 716] 0] nw. B. G. Fox, M. D.
Grand Canyon........ 58.8 |~ 3.7(8| 5 3412946004 1(16(14| O sw. Agent Grand Canyon R. R.
Grand Canyon (1)...... 776 ... 102 | 3...... ....| 39i| 0.61 44....1. weei|o.l...] B, W. Zachau. .
Granite Reef Dam. .... -86.1 |4+ 3.3 (113 | 5 58 | 10t| 46 | 0.14 3119( 8| 3| w. U. S. Reclamation Service.
Hereford .. .. <..| Cochise...........] 4,180 3 |e.....|cooiiloii el o]l 0.02 11312 5| sw. Agent E. P, & 8. W. R. R.
Holbrook. . 60.2 |- 0198 5 42 |18 | 54 | 0.60 4 1 4f....... Thorwald Tarson.
Indian Oasis...........| Pima.............] 3,000] 2[......0....... JRO R PO J PN

....... J. Menager.



JuxnEg, 1912.

Digtrior No. 9. CLIMATOLOGICAL SUMMARY.

. Tasue 1.—Climatological date for June, 1912. District No. 9—Continued.

Phoenix (1)..
Phoenix (2}..
Pinal Ranch.
Pinto........
Prescott. .

Geo. Acuff,

Salt Riv, Val. Nurseries.
Irion & Craig.

Mrs. Celia F. Henning.

.{ John W. Flinn, M. D.

§ Temperature, in degrees Fahrenheit, | Precipitation, in inches. E: . Sky. §
= 5 & 3
s - B =
s |E 8. z E. (¥ | |58 lslo ] B
Stations. Counties. = g a's =2 s g BY Eo12 [88lm2 &) Observers.
g |3 3 & of & §§ 5g8dls oD bsxr:; !
3 . > 4 [~ -] = Byl Pt v
212 8204 ¢ | 58 .| £% |8 Bl
3 » 91331\ 8 [8187 2 22 |8 |89 |a2lg g3|a 31 B .
2 g @ o® X el 5 188 b=t &% | B 187 292 oS B
2 Rl A |A HlA| 2 A | & | R I B S A
Arizona—Continned.
Intake. .. .1 0.75 0] 1 4] 1 U. 8. Reclamation Service.
Jerome. 0.39 0f 2 161 0 Dr. L. A. Hawkins.
Keams Canyon. 0.34 0] & 100 0 David E. Livesay.
Kingman..............| Mohave...........} 3,326 9| 77.2d|.......102 | 3f| 45|12} 45¢e..._..).. 0ol 6 Agent A. T. & S_F. Ry.
Lakeside....... 0.77 5 511 Prof. J. Peterson.
Lewis Springs.. 0.20 3 117 Agent E. P. &S. W. R. R.
Maricopa....... 0.25 1 3| 0 Agent So. Pac. Ry.
McNeal. . 0.45 2 20| 0 Miles McNeal.
Mesa............. 0.10 1 10 2 C. L. Diehl.
Mohawk Summit 0.00 0 110 Agent So. Pac. Ry.
Naco.............. 0.49 6 0017 Agent E.P. & S.W.R. R,
Natural Bridge 0.43 2 1n; 3 D. G, Goodfellow.
racle................b Pinalo oo oo o0 4,500 19 | L ool N J.J. Lawson.
Osborn.. . 0.48 3 Agent E. P, & 5. W, R. R.
Paradise. . 0.45 3 J. C. Hancock. -
Parker... 0.50 1 M. A, Israel, M. D.
Payson. - Mart McDonald.
Phoenix..... 1 U. 8. Weather Bureau.
1
0
41.
3
2
2

Quartzsite.. .
Redrock.
Roosevelt
Sacaton. .
St. Johns.
St. Michae
Salome.....
San Carlos.
San Simon.
Seligman . . .
Sentinel. .
Silverbell .
Snowflake. ..
Springerville.
Supai........
Tempe...
Thatcher. ..
Tombstone.
Truxton..
Tuba. ..

Nerada.

Caliente...
Logan....

.| Coconino..

500

2| 2380

- 'Yavapai.. | 3,640
..| Maricopa. Jo2,012 |

.| Cochise... 4,164

. Navajo. . 4,853

.| Yavapai 4,700

Y

150

4,407

1,355

POOPHOOO

ooooooooe
8EIIASGL2L

e g
oo #n

63

62
0.10 |........ 0.10 0
0.94 |........ 0.94 0

Lol o G0, OO

e oL

.| Agent So. Pac, Ry.

I Y N e R L L X AT S CISTC
S comRN. « O

Lot

" 00
(=1 %]

o

U. 8. Reclamation Service.

.| E. W. Hudson.

A. Shreeve.

Rev. A. Weber, O. F. M,
Mrs. M, B. Swartz.

Miss M. A, Bingham.
Librarian A. T. & 8. F, Ry.
Agent So. Pac. Ry.
ImPerial Copper Co.
William 7T, Flake.

U. 8. Forest Service.
Laura B. Symons.

F. H. Simmons,

.} Prof. J. H. Larson.
.| F. N. Wolcott.
.| G. A. Dennis.

H. P. Marble.
University of Arizona.
M. R

. M. Robe. .
U. 8. Coast and Geod. Sur,

.| Agent So, Pac. Ry.

Agent 8. F. P. & P. Ry.
Agent So. Pac. Ry.
E.J. Nordyke.

John F. Bauer.

E. L. Bartholomew.

U. 8. Weather Bureau.
E. L, Crane.

Salt Lake route.
W, Jarvis,

a, b, e gte,, indicate-respectively 1, 2, 3, ete., days missing from the record.

1 Also on other dates.

T. Precipitation is less than 0.01 inch rain or melted snow.

#* Temperaturs extremes are from observed readings of the dry bulb; means are computed from observed readings.



8 ‘ DistrIcT No. 9. CLIMATOLOGICAL SUMMARY. JuNE, 1912

TasLe 2.—Daily precipitation for June, 1918. District No. 9, Colorado Valley.

. Day of month.
Stations. ‘Watershed.

Total.

1238 (4(5([6(7]|8[9 10|11 {1213 (14/15(16(17|18{19]20 |21 (22|23 |24(25{26(27/281/29{30

Wyoming.

Battle'Mountain. ...
Daniel. .
Eden...
Green River..
Pinedale.

Rambler. .

Willow Creek Cabin.

Big Piney...........

Colorado.

Asheroft............ 2.77
Breckenridge. 1.54
Buford....... 1.54
Cascade. . 4.11
Cedaredge 0.46
Chromo. . 1.37
Cochetopa. . 1.32
Collbran. . . - 0.98
Columbine. ......... Y: 1.05
Columbine Ranch... 1.35
Corona [[J........--- G 2.90

Craig.....coceeevnenn R [P P P PR PR o [ P e BN PR P
Crawford (near)..... i ceede . A7l . . L02....] .83)... JN PR . . L1 . 2.22
Crested Butte....... : 2.22
De Beque...... B B € 0 1 O T P T O e e e e s e e e Y P P

elta..... 0.26
Dillon. . 1.86
Durango 0.89
Eureka. 1.34
Fraser ||| 1.58
Fruita....... 0.20
Glade Park.. 0.28

Gladstone...........
Glenwood Springs

(near).
Grand Junction. ....

=3
(=1

ewE o
0090 e
[=3=R<]

ynnison - - J JRUR PR RPN PR RO DY DURPIN PO BN IR D
Hesperus (near)..... 5111, FUAPY B PRV B L/ 2PN S o --- ool JA8).l.l).l.l] 220] L 07)....] 230 .22) .01 1.51
Horsefly......... i 1.86
Ironton.... 2.25
Lake City 2.69

AY e vannnn 1.24
Mancos 1.46
Marble. . ..... 2. 56
Marshall Pass.. 3.32
Meeker (near) 2.01
Montrose. 1.31
Nast..... 1.75
V0L WPURPRDURIE By <51 7Y s - SN R BN RPN PR PR PR SR PO DRISUN PUMPIS PO PO S JRPO DOV (PR PO IR RPN U PR RO R Pt R U U DN R B R
Pagosa Springs. 1.46

aonia. ...... 0.80
Pitkin 1.80
]I;yram]ld (1)%

an . .
Redgﬁé, P 5.66
Redvale.. 0,98
Rico..........icc.. Dolores. ... oo e eaa o e e
Rifle. .. 0.48
River Portal. .. 2.29
Sapinero (near).. 2.40
Shoshone...........0 Grand..... .. oo oo looadeac el e e e e e

_ Silverton (near). .. .. 4.22
Spruce Lodge....... 4,22
Steamboat Springs. . e 2,66

1.84
-] San Miguel.. 2.52
San Juan.. 2,02
Uncompahgre Plat’u| Gunnison. 0.86
Yampa (near).......| Yampa........|.... . oo 1.99
Utah.
Aneth...... ceeaen San Juan....... R
Bluff.... N PR do..
Boneta.. ..
Castle Dale..
45C0. ... ...
Desert Lake.
Dragon.....
Duchesne
Elkhorn
Emer; .
Escalante.....

Fisher Valley.
Fort Duchesne
Fruitland
Grayson. .

Green Rive:
Hanksville. .




JUNE, 1912,

Digsrricr No. 9. CLIMATOLOGICAL SUMMARY.

TasLE 2.—Daily precipitation for June, 1912. District No. 9—Continued.

Stations.

Watershed.

Day of month.

10

11

12

13

14

15

16

17

18

19

22

24

26

27

30

Total.

Utah—Continued.

New Harmony......
Orderville.....
Pine Valley.
Price.....
Ranch.

San Rafael.
8t. George. .
Scofield. . ..
Springdale..........
Strawberry Tunnel

Ranger.......
Vernal.......
‘White Rocks.
Woodside...........

Bergers Ranch.
Blackrock. .....
Bloomfield. ....

Fort Bayard........
Fruitland

G. 0.8, Ranch.....

Hachita............. :

Haynes. ...

R PP do.........
.| SanJuan.......
L. Cglorado. e

Hermanas. ..........| @

Lordshurg. ..
I 8

ag:

Flagstaff (1)])].
Florence. . ...
Fort Apache...
Fort Huachuca
Fort Mohave...
Gilabend|]
Globe........
Grand Canyon......
Grand Canyon (1)...
Granite Reef Dam. ..
Hereford.... .
Holbrook. .
Indian Oasis.
Intake..

Lewis Springs.
Maricopa....
McNeal. ..

| Verde. ..l
-| L. Colorado..
.| Colorado. ..

PEHRoOHOMN
RO WP LT
&OQ&M@%@O‘D

N
88¥E

PHNOOoes
O 0Oy o
SEHSRIE

0.36

It e N B e
weo’ Do
588 88%
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P PP OOOPOOCOPRPPOOOOND
ERECRESEBEBEESRNRYSTEDYES

ooo
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=2+

sooeo
5688y
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DistricT No. 9. CLIMATOLOGICAL SUMMARY. JuNnE, 1912
TaBLE 2.—Daily precipitation for June, 1912. District No. 9—Continued,
Day of month.
- Btations. ‘Watershed. E
2345|678 (09 |10(11|12({1314(15(16}17|18(19(20( 2t |22 24 ( 25 27|28 (2830 o

Arizona—Contd.

Mohawk Summit. ..| Gil

Naco................
Natural Bridge.
Oracle..........
Osborn...

Phoenix (1)..
Phoenix (2)..
-Pinal Ranch.
Pinto........
Prescott..
Quartzsite..
Redrock
Roosevelt.
Sacaton. .
St. Johns.....
St, Michaels..

Seligman...
Sentinet..
Silverbell.
Snowflake....
Springerville.
Supai........
Tempe. ..
Thateher...
Tombstone.
Truxton...
Tuba.....

Tueson (1)...
Tueson (2)...
Vail

Nevada.

Catiente. ... ........

L.

-..| Colorado. ...

---| Colorado. ...
...| L. Colorado.
.| Santa Cruz..

...} Colgrado. ...
...| L. Colorado...
...| Hassayampa..
. Colo&'adu ......
..... {0 ORI [ R

olorado...
Hassayampa. .

Jdo.......

| T

L100... ... 0.
L9400 0.94

soo
583

sso
855

cpomoos
[IBIBERE

SO
O
R=E=

covoroooe
WS L -

Peoooosos
DO ~ND (=l
WOSNO&&"W

"2

* Precipitation included in that of the next measurement.

f Separate dates of falls not recorded.

|| Precipitation for the 24 hours ending on the morning when it is measured.
T. Precipitation is less than 0.01 inch rain or melted snow.



Jung, 1912. Districr No. 9. CLIMATOLOGICAL SUMMARY. 11
TABLE 3.— Mozimum and minimum temperatures for June, 1912. District No. 9, Colorado Valley.
Wyoming. Colorado. Utah. New Mexico.
. Green Grand ; Steamboat Fort ) Bloom- Fort
Date.| Daniel. River. Durango. | y.hotion, | Gunnison. Meeker. Springs. Emery. |1y chesne. Hite. Moab. |St. George.| “Hog) Bayard.
|
Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Min. | Max. |[Min. | Max. Min. | Max. [Min. | Max. |Min. | Max. |Min. | Max. [Min. | Max. [Min.
1... 70 30 4 35 79 68| 29 75 | 36 83| 40 94 89| 44 94| 52 86 ) 37 82 51
2... 71 31 81 38 83 78| 30 80| 35 89| 387 96 | 55 96 | 45 99 | 47 89 | 37 84 53
3....] 68 28 79 41 87 76 32 81 37 90 ' 40| 100 | 59 99 | 49| 101! 48 921 41 92 54
4....1 71 31 81 37 87 5| 29 85 | 47 89 | 41} 100 | 63 98| 481 103 | 52 9 | 43 90 59
5... 7% 30 85 36 82 80} 29 82| 40 90 | 38| 101 | 59| 100 51| 102 | 56 96 | 47 90 61
6... 73 30 82 47 84 80 | 33 77 34 851 50 [ 100 | 63| 101 | 52 96 | 63 93| 60 88 62
7... 76 43| 80 50 63 72| 39 85| 37 85 | 52 90 | 70 83| 52 97| 71 85| 61 82 62
8... 71 457 77, 49 75 69 | 48 831 35 83| 51 94| 62 89 | 62 91| 62 82| 52 83 56
9... 691 42| 74, 48] 7 71 30 8 39| 78] 52| 92 67} 89 51| 86| 50| 80| 56| 83| 58
10... 71 40 73 40 ke 73| 33 86 | 44 81| 35 91| 58 91 | 52 89 | 54 86 | 40 82 51
11 68 39 81 40 72 751 81 80| 41 84| 43 93| 59 93| 65 92 | 52 82| 49 80 56
12....] 70 42 80 42 7 76 ] 32 811 42 83| 45 921} 63 92| 55 90 | 53 84| 47 81 52
13 55 40 66 40 75 63| 33 79[ 45 77 48 92| 69 86| 59 901 83 82| 47 80 53
14 47 32 62 39 78 60| 38 81| 41 78 | 40 94| 63 891 52 90 | 50 851 45 82 51
15 75 26 57 31 75 56 | 36 57 | 40 67 | 45 85| €5 86 | 59 84| 62 83| 54 83 54
50 27 57 25 70 53| 32 61 | 31 63| 28 7l 52 741 40 81| 49 77 38 83 55
65 27 | 64 34 66 54| 30 62| 33 69 | 3L 81| 56 76| 39 8 | 52 71| 50 83 58
70 28 72 31 72 63 25 771 30 75 40 88 63 82 43 93] 54 79| 38 80 49
71 27 79 34 75 711 25 81| 37 821 35 91| 61 87| 46 97 | 57 83| 44 787 50
75 32 86 36 79 781 30 82| 42 90 | 40 97 | 56 93] 45 97| &7 88 | 53 81 57
21.. 73 36 8 | 49 81 74| 23 81| 46 90 | 48 96| 63 94 | 52 a3 | 62 %0 [ 50 82 53
22....] 7)) 35, 8 49| 73 78] 37 ) 8| 46| 78] 55| 91| 70| 90| 67| OL| 63| 84| 56| 81| 54
23... 7% 38 85 50 76 771 39 81| 51 87| 53 94| 69 91| 56 92| 51 80| 53 82 52
24, 80 40 90 49 78 771 35 82| 50 90| 53 93] 66 81| 55 88| 63 88 | 52 81 59
25. 76 41 87 50 74 76| 43 8| 51 91| 50 951 65 95| 58 98 | 51 54 82 52
26 78 40 86 44 7 761 35 82 50 91| 57 99| 64 97 | 58 99 | 57 90 | 52 84 53
27 80 41 85 46 82 77 37 81| 45 85| 49| 100 | 67 97| 56 97 | 60 89| 56 86 53
28 81 43 46. 80 781 35 82| 49 83| 47 98] 74 91 ] 61 95 | 62 83| 58 81 56
29 75| 40l 81| 53, 76 74| a1} 81! 51| 83| 53| o8| 71} 91! 64| 84| 59| 8| 55! 8 ; 5l
30 67 37 ..o 55 77 73] 41 81| 50 84| 55 91| 68 89| 61 88| 58 8 | 52 84 51
Mns..| 70.2 | 85.4 | 77.82) 42.0 | 76.9 71.7 [34.0 ) 79.4 |41.8 | 82.8 |45.0 | 93.4 |62.8 | 90.6 |52.9 | 92.7 |56.0 } 85.3 [49.2 | 83.0 | 54.5
Arizona.
Fort Grand st Logan, Ney.
3 O Tan . .
Date. Bigbee, Flagstaff, Apache, Canyon. Parker. Phoenix. | Prescott. | ypopoos | Tueson. Yuma.
|

Max. | Min, | Max. | Min. | Max. | Min, | Max, | Min. | Max. | Min. | Max. | Min, | Max. | Min, | Max. | Min. | Max. | Min. | Max. | Min, Max!Mjn
77 42 79 43 | 108 65 | 102 66 87 42 82 37 ] 100 58 | 108 64 | 101 62
82 43 81 42| 110 65 | 105 66 90 46 88 40) 104 53 | 110 66 | 104 61
84 48 80 45 | 112 67 | 109 68 93 49 89 37| 105 611 113 68 [ 112 56
83 521. 8| 43] 113} 66| 110 73] 91| 50| 89 107 | 64| 1131 70| 107 56
85 48| 8| 42| 13| 72| w1} 75| 95| 51| 88 44| 108| 66| 115 74| 108 67
80 45 96 48 83 40 | 112 82| 109 80 89 54 87 45 | 108 74 | 113 79| 104 67
78 51 86 63 82 43 | 108 80 | 104 79 88 60 89 55 | 104 84 | 108 79 | 106 65
74 46 86 50 73 39 | 103 67 | 102 ki 87 49 80 45 | 102 75| 102 67 98 62
69 46 87 50 80 4| 100 70 96 67 86 45 [ 78 47 1 101 60 | 100 o7 94 58
70 32 84 44 76 40 | 101 70 94 66 80 41 78 38 96 &6 98 67 96 56
741 34 84 43 78 38| 100 70 98 65 81 43 77 40 96 58 | 100 65 98 61
72 36 88 47 79 39| 100 85 95 67 83 47 74 37 95 58 | 101 62 97 59

7 49 81 53 78 38 98 64 96 67 83 53 78 54 64 98 70 97
72 42 84 46 76 40 | 101 68 98 68 84 50 81 54 98 611 100 67 98 61
74 44 85 47 78 38 101 68 97 (] 80 53 | 80 53 99 65 [ 100 66 93 64
71 35 90 45 78 ; 38 98 95 70 80 46 9 41 97 63 | 100 67 88 58
67 20} 84 48 76 36 | 102 73 97 68 81 48 74 42 94 63 | 100 70 91 84
3 42 86 39 78 38| 103 741 101 64 85 38 79 31| 100 60 [ 105 65 98 b7
79 35 49 78 361 104 72 102 67 87 43 82 101 68 | 106 65 | 104 58

g 36 89 53 80 38 | 105 60 | 101 2\ 86 52 83 44 | 100 66 [ 106 69 | 104
74 43 87 54 78 38| 101 72 ] 100 76 83 53 82 52 98 73| 103 76 98 57
66 46 87 57 78 38 95 71 | 10L 3 52 76 54 97 68 96 68 92 62
74 40 85 51 80 38 | 100 711 100 70 81 51 81 45 | 100 70 93 59 92 51

75 53 88 58 80 36 | 101 71| 101 72 87 50 81 48 1 100 67 [ 102 63 99
80 40 89 55 78 361 103 721 105 73 84 54 82 46} 103 68 | 107 66 | 103 61
80 44 90 55 76 38 | 108 71| 105 77 88 53 84 471 104 72 11 74| 105 61
9. 4 90 56 76 36 | 108 72| 103 78 91 59 82 47 [ 100 77| 107 75 | 104 65
73 57 87 53 8 38| 105 75 | 102 78 57 83 50 97 721 100 781 103 63
4 46 89 54 80 34| 100 72 97 74 78 49 82 52 97 69 78 71 83 61

70 40 86 50 78 36 | 100 73 98 68 79 50 ki 48 98 63 99 69 95
75.2 | 41.5 | 87.0} 50.0 78.71 38.9 {103.8 | 70.1 |101.1 | 71.0 | 85.2 | 49.6 | 81.5 | 45.2 (100.1 | 65.8 |103.1 | 68.9 | 99.1 | 60.4

s, b, o, etc., indicate respectively 1, 2, 3, etc., days missing from the record.
§ § Instruments are read in the morning; the maximum temperature then read is charged to the preceding day, on which it almost always occurs,

e

N



MAMMATO-CUMULUS CLOUDS.

By W. J. HumprrEYs, Professor of Meteorological Physics, U. S. Weather Bureau.

The accompanying illustrations, from photographs
taken at Bartlesville, Okla., June 15,1912, at 6.30 p. m.,
by Mr. Loran C. Twyford, show an admirable example of
that unusual cloud formation commonly known as the
mammato-cumulus.

Mr. Twyford writes that possibly 45 minutes before the
clouds were seen a cyclone did great damage about 20
miles away, and in the direction from which the clouds
came. Similar clouds were observed by Prof. H. C.

Frankenfield ! at St. Louis in connection with and just
preceding the tornado of May 27, 1896, that did much
damage in that city. They have also been noted oceca-
sionally by many other observers and in various parts
of the world but usually in the neighborhood of tornadoes,
squalls, or other violent atmospheric disturbances.

Osthoff 2 in his report on 67 occurrences of the
mammato-cumulus which he observed during the course
of 21 years, 1885-1905, says that they are tenfold more
frequent during summer than in winter, and nearly as
many fold more frequent of afternoons than of mornings.
He also finds that this particular formation oceurs at
various levels and especially-as a modification of the
strato-cumulus and other sheet clouds.

Presumably, then, the formation of mammato-cumuli is
dependent upon certain unusual conditions incident to
hot weather and that are often productive of severe local
storms. Just exactly how they are formed, however, is
not certain, but apparently they are due to local down

1 Monthly Weather Review, vol. 24, p. 77, 1890.
2 Met. Zeit., vol. 23, p. 401, 1906.

rushes, or cataracts, of cold air, the general process con-
ceivably being as follows: '

1. A violent up rush, under cyclonic conditions, of the
lower atmosphere, and consequent projection, by virtue
of acquired momentum, to elevations beyond the equi-
librium level, where it is dynamically cooled to tempera-
tures below that of the surrounding air.

2. A rapid horizontal spreading, under the influence -
of the cyclonic whirl, of the overlying cooled atmosphere
at a considerable elevation, and therefore often above a
stratus cloud of some type.

3. A descent in numerous places of the abnormally
cold and consequently unstable air upon and through the
underlying cloud stratum; thereby in each such place
forcing the cloud below its wonted level and at the same

time, through counter convection, raising its intermediate
portions above their former position, and thus accentuat-
ing the whole phenomenon of pendulous formation.

The actual process, whether in general as above sug-
gested, or some other not so obvious,.seems to require
an existing cloud to render it visible, and to be such as to
convert a stratus of whatever type into a group of fes-
tooned, pendulous, pocket or mammato-cumulus clouds,
as run some of its numerous names. .

Apparently this type of cloud has very rarely been pho-
tographed, and therefore it is earnestly hoped that Mr.
Twyford and many others may secure additional records
for the further study of this interesting, unusual, and,
because of its frequent close relation to tornadoes, per-
haps even ominous phenomenon.

I



~Total Precipitation, June, 1912. : )
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