
JUNE, 1928. MONTHLY WEATHER REVIEW. 313 

went out to the railway in order to see the region observed 
the previous evening. I did not o out with reat 
expectation, because t.he sky was rat, 7l er cloudy an2 the 
westher very windy. To my rent, surprise, however, 

morgana. It was beyond my espect,at.ions in every 
respect. About a third of the sky was covered with 
cumulus clouds. The wind blew from north wit.11 n force 
of 3 (Beaufort scale), while i t  had been continually 
north, force 3 to 4, in the morning. 

Observina t,he horizon from east through s0ut.h to west, 
I saw all &ject.s elevat.ec1 and in great unrest. (Upper 
part of fig. 1.) At several places water surfaces ap eared 
in lively movement,; for esam le, immedint,ely tehind 
hut No. 3, as well as lidf wa.y f et.ween this hut and thc 
spot where I was stJanding. Also before wood No. 5 a 
water surface tlp eared and t.he wood was somewhat 
raised above it. !he fata morgana was intense, particu- 
larly in that part of the horizon which was east of the sun, 
but it was most intense in t>he direction of solar vertical. 
The fata morgana est.ended t,tius over the whole sout,hern 
horizon, but its niost intense part moved wit.11 t,he sun. 
I observed t.his on several occnsions, a t  noon, a t  1.30 p. in. 
and 4 p. m., when, in t,he east., t,he mirage was much 
weaker. 

At 4 o'clock in the afternoon I saw a water surface 
in agitation. Waves moved from west to southeast, and 
they were so large and the mirage waq so intense that 
at tiines the hut8 a.nd hi1l.Q appmring on an dcvded 

osifion behind the water surface disappeared. Hill 
g o .  9 was not. visible during the whole time. Wood 
No. 11 was extraordinarily interestin . From time to 
time parts of this wood disappearef and reappeared 
again, and the trees seemed to move from west to south- 
east. A double wavy movement could be discerned; 
one component up and down and one approaching to, 
and receclin from, the observer. Of all objects, wood 
No. 11 was K ifted most, and behind it a t  a considerably 
greater distance I saw the church of Etyek aloft. 

Beside the water surfaces mentioned. along the whole 
horizon, a large coherent wat.er surface No. 16, appeared. 
Before wood No. 5 there was also a small water surface, 
behind which the wood detached from the ouncl, was 

a t  least as high a.s the tree tops. No inverted image 
could he observed. 

Before hill No. 7 there \\rns n nioring water surface. 
The hill itself showed a sight like that of t.he rising sun 
or lnoon when it is stretched out and estends at  the side.? 
I saw this in the morninv as well as in the afternoon, but 
i t  was more intense in tEe afternoon. 

I could observe an esceptional B y fine specimen of fatn 

standing entirely in the air. I est.imated t Y le eleration 

~~~ ~ 

3 Like Figure 37/12 of. Pernter's Mrlt~ornlogischc Optik, if we imagine the iniagc of the 
sun, with Its reflected image. 

Looking northwa.rd I could distinct-ly discern St. Mar- 
garet's church, the niountain dist,rict of Tokaj, Eger, 
and Gyongyiis, and even with my feeble eyes I could 
see the ~Iiarp contours. But no fnt.a morgana was 
visible in  this dircct.ion. 

About noon a herd of homes was driven to the draw 
well 3. When the horses traveled in procession, from 
t.iine to time. one or another of them, or the herdsman 
himself. disappeared for a moment, and I saw them at 
times farther forward or farther backward. It was n 
true cinema picture, rendered more complicated by the 
a.pproach of the .herd. Upon arriving at  the watering 
trough near t,he well, the horses advanced like mares, 
then backed, then disa.p ee.recl again. The herdsman 

ment, whereas in reality he stood a t  the sitme spot near 
the well: a t  t.imes he seemed to move toward the east 
with the well for about two horse-lengths; a t  other times 
1 saw hini apparently farther hack. This wavy move- 
ment WM like that of wood No. 11-a very surprising 
phenomenon. After 3 o'clock the herd left the mater 
t.rougli, the receding horses disnppenring for some 
moments only to reappe8.r again higher or lower, but 
I could not discern an inverted image of any object 
during t,he entire day. At 7 o'clock in the evening the 
phenonienon was very wcak, the water surfaces dis- 
aippenred slowly, and the ca.lni view of the Hortobhgy 
Rppeared once more. 

Mrs. Adxlhert Riicz did not consider the phenomenon 
described above as of the finest. I consider i t  as a very 
interesting fact that on this day there was a lively wind 
(force 31, a t  times even stron er than force 4. The 

and in course of the day the cloudiness increased until 
three to four-t,ent.lis of the sky was covered. 

According to the records of the meteorological station 
at  Nnvyhortobiigy from June 7 to July 31, fata inorgana 
was ogserved on the folloHring dates: 
June 7 and g... . -. . . -. . -. . . - -. . -. - -. -. -. . - -. . . . - - -. -. . - Very fine. 
July 2 and 30 .._.._._ -. . . . . . -. . . . - - -. . . -. . . -. . . . - -. . -. 
June 8, 18, 31, and 3:; __.._._._...__. -. -. . - -. . . . - -. . - -. . . . Fine. 
July 31 and 31 ...._... . . -. . . . . . . . - - -. . . . . -. - -. . - -. . -. -. . 
.Tone 13, 24, 2.5, and 30 _._...__...._._ -. . . -. ._ - .. . -. -. . . . . .Fair. 
July 2, :.:, 4,  6 ,  fj, IO, 20, and 39 .._._._.____.._..__..._._.. 

The fnta inorgana of July 22 was est,rnordinarily fine 
and lasted from 9 a. ni. t.o B p. 111. with a ninsiinum 
lempernture of 86' F. (30.0' C.), feeble east wind, 
relative 1iumidit4y 35 per cent. 

On July 30 from 10 n. in. to 5 p. in. a s lendicl fata 
ana wa.s seen, hi hest temperature $6.1' 8 . (24.5' C.), lllor!f part p dull weather, f r i s k  north wind, relative liuinidity 

39 per cent. 

with his horse also seeme ir to make an undulating inove- 

t,emperat>urc was not exceedingly 5 iigh, 82.4' F. (28.0' C.), 

Do. 

Do. 

Do. 

MIRAGE I N  LOWER CALIFORNIA. 

Below is an account of n mirage seen by Observer 
James H. Gordon while on a tnp  t.0 Lower California 
from Yuina, Ariz., his st.at.ion. on June 26, 37, 1933: 

" From Volcano Lake rekirn was made t.o Meskali for 
directions to reach Laouns Salada. Laguna Salada is a 
little known feature or t.liis count.ry. At it.s best it is a 
salt lake some seventy i d e s  long and ten or twelve wide 
a t  t,he widest part. At its worst we 'ud e it is a great, 

from the east slope of the Coast Range and the west: slope 
of the Cocopalis and also, i t  is said, by occasional inflow 
from the Colorado a t  high water and from the Gulf at, 
very high tides. Perhaps I should say that i t  lies in a 

salt flat of the same dimensions. It is 1 %  ecl y the drainage 

valley hardly hiwger than itself, with 6he Coast Ran e 
on t.he west ancl L e  cocopn1s on the east,. . We had litfie 
difficu1t.y in finding it.. Coming over a saddle in the 
Cocopah Range, the Lavuna Salacla springs int.0 view. 
AS we saw it t,here was a Fringe of w1iite salt flat n mile to 
a mile and a half wide about a very blue lake that 
st,rot.ched away farther into t,he south talian we could 
follow. Far to t,he south there was much mirage, floatin 
mountains with t.he inverted image below, distorte 
shore lines, etc. But the lake was a lake, unquestion- 
ably. 

"lliis view was from a point fully two hundred feet 
above the lake bed. Wc drove down to the northern end 

f 
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of the lake bed and left the car, intending to walk out t.o 
the water. The moment we dropped down 0nt.o trlie 
white salt surface the water disappeared. We walked 
out near1 a mile. There was no sign of wat,er. The 

g w&te salt beds seemed to stretch away for miles, fi% the south mountains floated in the air upheld on 
t.heir inverted images. l'he lakc 
had been a mirage, of course. From the car it was again 
visible and as we climbed u the steep grade it took on 

at the crest of the hill, we walked south a 
for half a mile. The lake seemed 
exactly the same shape. It was a mirage, of course, but 
I wanted to be sure, so climbed down the hill wain, 
across a mile of sand dunes, lake still there, and cyown 
onto the salt, and there was no lake-just the niocking 
distant mirage. I walked out for t,hree quart.ers of a 
mile. Underneath the salt crust there is a black alkali 
composition, I t  got softer as I want out,, walk- 
ing was v e r y ~ ~ ~ ~ ~ . t e n i p e r a t u r e  was 106 or more, not a 
breath of wind. I had bo give it. up. Coming hack I 
passed a gasoline launch securely tied t.0 a post fully a 
mile from the apparent water. The minute I was back 
on the dunes there was the lake. Fellows who had 
watched me from t,he top said I had gone but half way 
to it. 

"We were gett,ing short of t.ime so turned back t o  
Calexico. Sto ping at  t,he office of t,he In1 erial Irriga- 

sist,ant engineer. He said that there was almost cer- 
tainly water in the Laguna Salada and just about where 
it had appeared to us to be, and not to be, as that was 
the lowest part. Apparently it was water. The wliit,e 
salt surface seems to have created a mirage of its own, 
and hidden the water." 

We gave i t  up at. last,. 

the same out.lines we had R rst seen. Sto 

tion District t P iere, 1 talked with Mr. Ma R dox, the as- 

SMALL TORNADOES NEAR CHEYENNE, WYO. 

By GEO. W. PITMAN. 

[Weather Bureau, Cheyenne, Wyo., June, 1923.1 

Two small storms, evidently t,ornadoes, occurred nwr 
Cheyenne, Wyo., on bhe afternoon of June 2,  1023. Thc 
one that passed about 23 niiles to t.he southeastwarcl of 
the city was seen by dozens of people, some of W ~ O I I ~  
becnme much excited.' When first observed the f u n n d  
WR.S at an altitude of about 40°, probably -is0, alniost 
directly southeast of the local office. This was at 2 5 5  . ni., local time, and it )itid tlien the a. >peni.n.nce of :I 

which soon assumcci the shape of R long radish or carrot 
about 40 feet long and 3 fect, in dia.niet,cr, dangling from 
the clouds a.bore. The storm moved nortli-nort1ienst~- 
ward over a ath about 10 tmo 30 feet wide and about, 3 
miles long. Xt 3:lO p. ni. the funnel wis about 10' long, 
the bottom not rmching the ground, antl t,lie top approxi- 
mately 35' above the horizon, and n.t 3:16 p. 111. the 
clouds were apparently quiet. The funiiol changed its 
appearance several times during its march. During t . 1 ~  
fimt and last ar6s of the storm it looked like a long 

from the clouds to the ear th  At mother time when 
about one-third wlty in it,s mt~rch, it had tho nppenrance 
of two cones set point to point, t h  botkom cone being 
nearly twice the size of the upper one and moving about 
5' or 10' in tlie rear of the upper part of bhe upper cone. 

i n ;  needle estencling straight domiwnrtl ? roni t.hc cloucls, 

smoky-black pi s lar sta.nding almost vert.ica1 and reaching 

wire was wrapped sis tinies counter-clockwise around a 
post and a.11 end a.bout 15 feet long left dangling. A light 
soutliwest~erlv wind of 13 niiles an hour prevailed at the 
1oc.nl ofice during the passing of the storm. A special 
observihon at  the t h e  showed a barometer rending of 
39.75 inclies and a t,empcrature of 70', with a tempera- 
ture of 73' at 8 : O O  p. 111.. and tlie teniperaturt? returned 
to 73' at 4:OO p. ni. Tlic bnrograph trace showed a 
gradual f d l  of 0.03 inch from 2:OO p. m. t.o 4:OO p. m. 
thoru hcing no surge whatever. A light sprinkle fell for 
about, 15 niinutcs previously to the forming of the funnel, 
but very lit,t,le during its assing, and the few drops of 

from fi1hert.s to English wa1nut.s in size. TEe fist t.hun- 
der heard was a.bout, t,he h i e  or n lit.t.le after t.he forma- 
tion of bho funnel n.iiil was apparently nearly overhead. 
The clouds inmic.tIiat,cly preceding t,he thunder were a 
smoky-black st.rnt.o-cumulus bype, 1vit.h many individual 
cloucb t,hnt, pt.liercd cluickly, and a bnokgrountl of lower 
clmds, but highw, of il. gray color. (Some stat,e greenish 
biit t.lit! writer 8:i.w no ~ r e e i i  1 No peculiar noises were 
heard, but t h s c  niny ?in&? "been couiiteriicted by the 
railroad yards t.liat Iny in the southeast part of the city. 

Anot.her storm precccled this one by a few nunutes. 
The few \vIio snw it stmated it moved east-nort.1ieastward 
over R. pat.11 ahouts 10 niiles long and less t h n  40 feet 
wide, hreaking up in blie low hills about, six miles north- 
east of C'hcyennc. This st,urni a.lso had R well defined 
funnel. It st.ruck t,he barn on the El-er's ranch, doing 
about8 $200 tlnmagc. 

rain antl htril t,liat t,lien fe 7 1 were quite Iar e, averrtging 

TORNADOES IN NEW MEXICO, JUNE, 1923. 

( ' ' H ~ ~ I . E R  E. IJNNEY, Meteorologist,. 

[Santa Fe, N. Mcx., July 16, 1SS.l 

Two sninll t.ornadoes occurred in the %ate during t,he 
nionth of June, 1923. The first, on the afternoon of the 
7th, was observed at  t.he ranch of Mr. A. R. Gray, 6 miles 
sout.heast of the village of Moiiarit,y, Torrence County, 
N. biex. The dttp wns reported very cloud , with rain 
to the west. and a hard east wind during t. I e forenoon. 
h cloud, which seemed to be different, or separat.e from 
that! from which the rain was falling, came up from the 
southwest at, 1 :35 p. ni. rip a.rent,l tliere was no 
t,liunder, lightning or rain, but t R b  e pen ent-shaped cloud 
was p1:iinly visihlc and it left a plaster of inud over every- 
t,hing in its pnt,h. It traveled a distance of 7 or 8 miles, 
hit one fnrni house (country is verv thinly settled), that 
of Mr. Gray, destroying it, with all household goods and 
some outbuildings. The loss is given as about $2,000. 
blr. Gray reports that, he only sttw it  strike t,he ground 
t,wice hforo  it  reached his plnoe, when it morecl on the 
b wround for about. n half mile. Hail occurred t.0 the west 
of his place and R hard rain in t.lie foothills far to the west,. 

The second storni occurred nt Rosu-ell on t,he afternoon 
of t.he Sth. 

It. has been the opinion of the people of the St,ate that 
t,ornndoes do not occur wit,hh its confines, but two 
(or more) well-defined t,ornadoes were reported last year 
and thus far two have occurred this season, so that public 
opinion is in error in this matter. 

(See following account by Mr. Cleve Hallcnbeck.) 
-~ 


