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THE RED SKIES.  

THE remarkable atmosplleric phenonlenon 
which has recently attended sunrise and sun-
set, has attracted great attention not only 
from the general public, but from scientific 
men, who have cndeavorecl to give a satisfac-
tory explanation of it. Similar appearances 
hare been iioted in fornler years ; but they have 
been of limited extent, and attributable to local 
causes. The distinguishing characteristics of 
the present manifestation are its enormous ex- 
tent, since it has heen observed over nearly the 
whole earth, its persistence, and the fact that 
the times of its first appearance have varied in 
different countries, thus suggesting a progres- 
sire motion. 

I11 the United States the reports of obserr- 
ars of the signal-service show that its earliest 
appearance was in October. A t  Pensacola, 
Fla., on the 8th, the phenomenon n as observed 
a t  both sunrise and sunset. Near the middle 
of the month it was noted along the southern 
border from soutl1el.n California to the Gulf of 
Mexico. At  the close of the rnonth it was ob- 
served in great brilliancy in the southern and 
south-western states. I n  the more northern 
portions of the co~xntry, during October, the 
sunsets were characterized by unusual bril-
liancy ; but the peculiar ' afterglow ' which 
xnarked the later appearances was not noted. 
I n  the early part of Norember the pheaome- 
Don was still observed on a few days in the 
south and west; but after the 20th it appeared 
in its full beauty over nearly the mhole country. 
I n  Eew England, the Atlantic, Gulf, and cen- 
tral states, the lake region, the north-west, 
and along the Pacific coast, the phenomenon 
was observed, beginning at various dates after 
the 21st, according to the weather conditions 
of the different localities. The 27th was the 
clate in which the appearance was first es-
pecially marked in the eastern states. Since 
that clate, to the end of the year 1883, the 
skies have been characterized by the same 
brilliancy, whenever the weather conditions 
have been favorable to its observation; the 
27th and 28th of December revealing the ap- 
pearance in the castern section of the country 
to a rnarltecl degree. 

The sky seems toehave had essentially the 
same characteristics wherever the phenomenon 
has been observed. I n  Europe and America, 
howerer, if we may judge from the published 
descriptions, the green or blue appearance of 
the sky has been less noticeable than in India, 
where the earliest observations were made. 
I n  this couutry the ' afterglow ' has been 

rnddy, with at times an orange or greenish 
tint. The observer at Aleniphis, Tenn., tinder 
date of Oct. 30, writes, " For more than one 
hour after s~lnset  there was in the west a 
segment of red light, whose intensity and 
brilliancy appeared equal at a11 points in the 
segment. The position (altitude?) of the seg- 
ment was about 30°, azimnth 45" to 120°." 
011Oct. 31 the appearance was similar, '<eu-
cept that in the i~orth-east quarter of the seg- 
ment a few converging bands, alq~arently dark, 
cnterecl the segment from a clear sky. TIThile 
no stars were visible in the illumined part of 
the segment, they were visible in all other 
parts of the sky, and also in the bands, which, 
it appears, n ere dark in contrast." At  TITas11- 
ingtoii, on Dec. 29, a ruddy arch arose in the 
early morning, and n-as about 25' high an 
hour ancl ten minutes before sunrise. Soon 
aftcr, the usual twilight arch appeared, also of 
a 1,uddy tint ; and the two were seen simnl-
taneously, the former, losing its ontline, and 
growing paler as it became tranf~xsed over the 
sky. During the day, the material causing 
the appearance was plainly visible as a white 
haze surrounding the s ~ u l  to a distance of 
about 30". At  sunset on the 27th and 28th 
the phenomena were as a t  sunrise, but in re-
verse order, the secondary glow lasting an 
hour ancl three-quarters after sunset. While 
the glow a t  the end of December is perhaps 
not as intense in color as when first seen a 
nlonth earlier, it is the same in other respects. 
I t  has been described in profuse detail in the 
daily press ; and several English magazines, 
notably Nciture, have devoted much space to 
it. 

Three different l~ypotheses have been advo- 
cated to explain the phenomenon, assigning 
its cause to aqueous vapor, meteoric and vol- 
canic matter respectively. I t  is undoubtedly 
atmospheric, and due to the presence of some 
matter in unusual quantities. The persistence 
of the phenomenon, and its great extent, are 
objections to the view that it is due to aqueous 
vapor. There would certainly have been, ere 
this, extensive precipitation, were aqueous va- 
por the cause; but reports indicate nothing 
abnormal in the rainfall. ilIoreores, the glow 
has been most noticeable ~~rllen the air has been 
driest : it has been a characteristic of the cold, 
d r r  weather. which attends areas of high baro- 
mztric presske. In  addition, the spec'&oscope 
has confirmed the indications of the nsvchrom- 
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eter. The pocket-spectroscope shows a very 
weak rain-band, and a strong development of 
the bands designated by Piazzi Smyth as a 
and 8,and ascribed by him to  ' drjf air,' the 
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latter linown especially as the low stln-bancl.' 
The same result has been obtained in E;ngla~~cl 
and in America. A careful examination of the 
spectrum with a powerfill grating spectroscope, 
made at  sunset on Dec. 28, showed that the 
aqueous lines were feeble ; ancl the spectrom, 
at  its disappearance, mas moth farther extended 
towards tlie green than is u s ~ ~ a l  ia a clear sky. 
From all these consitierations, it seems that 
the hypothesis of an eucess of aqueous vapor 
in the atmosphere is not tenable. 

I t  seems not unreasonable to suppose that 
the upper regions of the atmosphere have re- 
ceived from some source an accessioil of light 
matter which reflects the sunlight. Of the two 
suggested sources, -mcleoric clust encountered 
by tlle earth in its progress, and volcanic mnt- 
ter projected to an enormous height, -either 
mould be a satisfactory explanation. The for- 
mer wonlcl seein in itself tlie more reasonable, 
were there not ill this ~nstancc. special cotlsicl- 
erations mhich give adcfitional weight to the 
latter. Both o l  these hypotheses have bee11 
inclepenclently suggested" b y  various writers. 
3Lr. Ranrarcl aclvocates the meteoric \.iem in 
~ n o z o l e d g efor Dec. 7, and Mr. Locliyer the 
volcanic theory in the London iWail of Dec. 
10, and current numbers of Nature. Eaglish 
scientific men have sllomi~ great interest in this 
investigation ; but fev refereilces to i t  have 
been macle, as yet, in tile pnblications of other 
countries. 

I t  will be of interest to classify the dates a t  
which the atmospheric phenolnenon has been 
earliest observed in different co~ultries. The 
following table contains a list of the dates and 
countries, wit11 tlie appl.oximate distance and 
direction of each country from the Straits of 
Suncla, in which occurred the tremenclons vol- 
canic outburst of h a g .  26. I t  should be 
noted, that, while the dates given have been 
collated from the best evidence at  hand, there 
is a possibility that tliey may be too late in 
some cases, either from tlie fact that earlier 
observations have not been reported, or mere 
not macle owing to unravorable weatlier : they 
must therefore be takeu as only approximately 
accurate. A few have beell derived from gen- 
eral statements in whicah the exact clates were 
not inentionecl. 

This table has been derivecl mainly from 
English periodicals and from the records 
of the U. 8 .  signal-sclrvice. The important 
references to New Ireland ancl the Hawaiian 
Islands mere receil-ecl by letter from N r .  S. E. 
Bishop of Honolulu, mllo has also obtained from 
shipmasters the information that tlie phenom-
enon has been extensively seen on the Pacific 

Ocean since Sept. 1. T t  is also reported from 
China, b ~ ~ t  no date is assigaed. 

1 
1)istancc and dircc- 

tion from Straits 
of Bu~rtln. 

. -- . .-

188:3. ' Illilea. 

Aug. 28 3,000 S.TV. 


23 : 1 3,500 B.W. 
3,500 \V. 
10,500 TtT. 
7,500 \\'. 
3,000 E. 
12,000 \V. 
12.000 T V .  

Fern  . . . . . . . 13.000 TIT. 
Ua\vaiian l r ; L ~ i ~ I s  7,000 S.E.. . . 
iiouthcrn India . . . :.onu IT.\\-. 
C!eylon . . . . . . 2,000 h i .T IT .  
Sout11cr11 diibtralin . . :r,000 8.E:. 
'I':~nmani:r . . . . L,000 8.1.:. 
(Jape of ~ o o i  tj,000 S.\V.i ~ o p i , .  . 
Florida . . . . . . 1:2,000 S . T I r .  
Cnlifor~lia . . . . . 0,500 x.E. 
Soiithcrn V ~ ~ i t c d  11,000 h7.E.Stati:s 
E n g l a n d .  . . . . . 7,500 hT.T. 
T ~ ~ r I c e y. . . . . . $,OOO N.W. 
Uilitc.tl Statc'ri . . . . 11,000 N.11. 

7,000 x.\jr. 
7,500 x.JV. 
i,000 ;\-.TIr. 
S,000 N.W. 
7,500 

An exami~iation of this table shows at once 
the wide-spread character of the l~heaomenon, 
ancl its progressire inotion. I t  is in~possible 
not to conjecture a conilection with the vol- 
canic er~lptioll in the Suncla Straits, by which, 
on Rug. 26, the island of Iiraliatoa clistcppeared 
wholly from the face of the earth. The terri- 
ble nature of this ontlsnrst call hardly be real- 
ized : the sliy was clnrlieilecl for several clays, 
the noise -ras hearil two thousand miles, mag- 
iletic disturbances were notecl, the tidal wave 
was distinctly felt at  San Francisco, and the 
atmospheric distnrbance was suMcient to cause 
marked barometric fluctuations, n~hich mere 

.' noted by the barographs on the continent, in 
England and America, for several succeeding 
days. Coincidence in dates is not a proof of 
a connection betmeen the atmospheric ancl the 
volcanic phenomena ; but i t  is certain that the 
former were first ohserrecl near the scene of 
the latter, and that silnilar atmospheric effects 
have been heretofore recorded over limited 
areas in connection with volcanic outbursts. 
Assuming the origin of tlie atmospheric effects 
to be the volcanic eruption, the table shows an 
extremely rapid progression in both an easterly 
and a westerly direction, -the former over the 
Pacific Oceaa, the latter over the Indian ant1 
Atlantic oceans, to South America and tile 
TITest Indies. Mr. Locliyer considers that the 
latter continued to the IIawaiian~~~estw:trcl 
Islands, and does not regard an eastmard pro- 
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gression a t  al l ;  but the later evidence from 
the Pacific shows tliat the phenomenoil was 
seen several thousand miles east of Java on 
Sept. 1. hi^ extremely ra13icl progressioll has 
beell lnentioned as an objection to the volcallic 
theory, bnt it is not impossible to believe in its 
truth ; and we know little or nothing of the 
motions of the higher strata of the atmosphere. 
Besides, it is not necessary to reckoll from Aug. 
26, the date of the volcanic cata~trophe ; for 
the volcano had been in eruption since &lay 20, 
and the sialn, on 1,in latitude 
60 south, longitude 89" east, for more 
than forty miles over floating pumice. There 
seems also to be a well-mar]ced southerll pro- 
gressioll, though dates for ~ ~ ~alld 
Tasmania are prohablg- too late. 

I t  is clificult, however, to trace with cer-
tainty a progression northward. The October 
appearaiices in the Unitecl States, and the 
November appearances in the United States 
and lsurope, if the result of the August erup- 
tion, show a rate of progress very much slower 
than that in an easterly or westerly clirection. 
There seems also to be :L gap in the dates ; for, 
with the exception of the three dates in Oc- 
tober, there is a September group covering a 
large territory, and a similar group in Novem- 
ber over a different territory. The October 
records, which are all in the United States, 
are  definite, but few in number. During this 
month, and up to the 20th of November, there 
was a well-marked brilliaiicg- i11 the snnrise ancl 
sunset colors over a large portion of the United 
States, but i t  did not possess the marliecl in- 
tensity which seemed to suddenly begin after 
the 20th. I t  is possible that the sudden in- 
crease in the latter part of November, which 
was noted both in America and in Europe, was 
due to the arrival over these countries of the 
volcanic matter which had been moving slowly 
northwards for ten weelis ; and the October ap- 
pearances may have been either the sequel of 
-the progression towards the West Indies in 
September, or the forerunner of the later, more 
marked appearances. 

Another explanation, in consonance with 
the volcanic hypothesis, may be given. The 
eruption in the S~inda Straits is not the oilly 
volcanic outburst of great intensity which has 
recently occurred, though i t  has been better 
known because occurring in an inhabited rc-
gion. Meagre acconuts have been received of 
a great outburst in Bering Sea, to which brief 
allusion was made in Science, No. 46. The 
October weather review of the signal-service 
contains a letter from Sergeant Applegate, the 
observer a t  Ynalashka, Alaska, in which he 

says, referring to some sand which fell in a 
rain-storm of Oct. 20, -

"This sand is supposed to have collie either from 
the Blulrushill, or the n e ~ v  volcano adjacent to Bogos- 
lov. The former is at  a distance of about nineteen 
miles sontll-west, but for years has only issued forth 
slnolte or steam. The latter is a new one, which 
"lade its appearance this summer, arld burst out from 
the bottom of Behring Sea. I t  has been exceedingly 
active, as it already formed a,l islaIld from eight 
hundred to twelve lnlndred feet high. According to 
thereport of Capt. A~lderson,the cliscoverer, who sails 
one of the cornpanv's vessels, and ~ h o  went within 
two thousand yards of it, it presents a most magnifi- 
cent sight. The fire, smolie, and lava are conli~lg out 
of many crevices, even under the water-line. Large 
bowlders are shot high in air, which, striking the  
water, send forth steam and a hissing sound. Bogos-~ t ~ ~ l i ~ lov is about sixty miles from here, in a west direc- 
tion. The new volcano is about one-eighth of a mile 
north-west of it." 

This makes the position of' the volcano, lati- 
tude, 54" north; longitude, 168" west. The 
Sari Francisco Cllronicle of Nov. 23 contains 
a more detailed report, but adds nothing essen- 
tial to the above description. As this exten- 
sive eruption has been taliing place for some 
months, it is not improbable that the atmos- 
phere has received a large accession of volcanic 
material from this source also ; and possibly to 
this cause may be due, at least in part, the 
appearance of the sliy in Norember. 

I t  woulcl seem as if an examination of the 
dust particles brought to the earth by rail] or 
snow would furnish final proof as to the source 
of the matter causing the phenomenoa, pro- 
vided that i t  is not wholly above the influence 
of the descending precipitation. The force of 
gravity would certainly eventually bring to the 
earth portions of the material. I t  is not un-
common for meteoric matter to he fonnd in the 
analysis of freshly-fallen snow ; a i d  ail anony- 
moos writer in the New - York herald of Dec. 
23 implies tliat the late snows have given indi- 
cations of meteoric matter. This, if verified, 
would tend to confirm the truth of the meteoric 
theory; but results of quite a different char- 
acter are aniloullced in Nc~tc67.e for Dec. 20, 
which has been received since this article was 
begun. A11 analysis of fresh snom, made 
by Mr. McPherson in Madrid, Spain, revealed 
the presence of a crystals of hypersthene, py- 
rosine, magnetic iron, and volcailic glass, all 
of which have been fo~uncl in the analysis lately 
made at Paris of the volcanic ashes from the 
eruption of Java. " Similarly a niicroscopic 
examination of the sediment from a violent 
rain-storm on Dec. 13was inacle at Wageningen, 
EIolland, by Messrs. Beyerinck and Dam, and 
compared with a sample of ash from Ilrakatoa. 
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I t  was found that "both the sediment and the 
volcanic as11 containecl, (1) small, transparent, 
glassy particles ; (2) brownish, half-transpar- 
ent, solnewhat filanlentous little staves ; ancl 
(3) jet black, sharp-edged, small grains re-
sembling augite. The average size of the par- 
ticles observed in the sediment mas of coarse 
much smaller than that of tile constituents of 
the ash. These observations fortify 11s in our 
supposition, exyressed above, that the ashes of 
Kralcatoa have come down in IIolla~~cl." 

These analyses certain11 tend to confirm the 
volcanic hypothesis, tl~ough it is interesting to 
note that some of the snbstances found by J l r .  
&fcPherson are also characteristic of meteoric 
matter. The evidence thus far accurnulateci 
seems to point positivily to the truth of the 
volcanic hxpothesis. 'rhe opponents of this 
view dwell upon the improbability of so much 
matter being thronrn up to such a great height, 
and of its remaining so long a time in the 
atmosphere. But the rnagnitacle of the Java 
eruption has certainly not been overratecl; 
ancl the amount of maleri:tl thrown into the 
atmosphere from this source alone is probably 
sufficient to account for the observed effects. 
I f  .we aclcl the amount, from the Alaslcan vol- 
cano, there is less reason to doubt the ability 
of the hypothesis to account for the quantity 
of material required. The objectioil on the 
ground of the persistence of tile phenomenoi~ 
has been met by Nessrti. Preece and Croolces 
on electrical gro~ulds. If the matter thrown 
up is charged with negative electricity, it would 
be repelled from the e:lrth, and its particles 
would repel each other, thus causing the rapid 
dissemination of tlle n~aterial in the atmos-
phere, and its retention for an inclefi~lite 
period. The decline of brilliancy has been 
slow during the time it has been observed in 
this country. I n  the Hawaiian Islantls it is 
still a marked phenoiilcnon, after a lapse of 
several months. TVe may therefore expect 
that for some time to come we shall observe 
i t  under favorable weather conditions, but that 
it will graclually become less lsroininent until it 
is known only as a fact of past history. 

WHIRL TVINDS, CYCLONES, AND TOR-
h7AI)OES.I-VII.  

WE are now prepared to consider and es- 
plain the actual distribution and motion of 
cyclones. 

The limitation of violent cyclones to the 
1 Continued from No. 45. 
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ocean is natural enough: the level surface of 
the sea allows a great accumulatioii of warm, 
moist air before the upsetting begins, and per- 
mits the full strength of the winds to reach a 
very low altitude. On land the air never waits 
so long as it may a t  sea, before upsetting ; i t  
never becomes so moist ; and, when in motion, 
the inequalities of hill and valley hold baclc the 
lower winds by friction. On land the strong 
part of the cyclone is relatively higher than a t  
sea, as the records of mo~ultain observatories 
show ; and we know less of it. 

No violent cyclones are 1cnon.n to have oc- 
curred within four h~uiiclred miles of the equa- 
tor. IIere, --where the air is warm, quiet, and 
heavily charged witli moisture ; where hetry,  
quiet rains are frequent ; where the conclit~ons 
which hare been mentioned as essential for 
starting a cyclone are of common occurrence, 
-cyclones are nevertheless unknorrn. They 
occur often enough, hornever, in the embry- 
onic form of th~ulder-showers, but they never 
reach the adult stage ; and this must be be- 
cause a t  the equator the deflective effect of 
the earth's rotation is zero, and the inrushing 
winds are allowed to move directly tonrard the 
low-pressure centre ancl fill up the depression, 
instead of increasing it b ~ -  their deflection and 
their centrifugal force. From this we learn, 
that, while warmth and moisture may be suffi- 
cient to beqin a cyclone, they alone cannot main- 
tain it. There would be no violent cyclones 
if the earth stood still. 

I t  might be inferred from this that cyclones 
sllould increase in frequency and intensity as 
we recede from the equator ton~arcl the poles, 
for in the higher latitudes the earth's deflective 
force is 1rnon.n to increase. I t  is true that 
storms are much more frequent in high lati- 
tudes than near the equator ; and this is very 
likely due to the greater ease with which inod- 
erate indraughts are here deflected so as to pro- 
duce a central baric depression. But the more 
intense storms are all within thirty or thirty- 
five degrees of the equator, because, in more 
polar lhtitucles, the air is not warm or moist 
enough to co-operate effectively with the deflec- 
tive forces, and produce violent winds. I t  has 
already been esplainecl that a risir~g column of 
moist air cools more slowly than one of dry air ; 
and on this there mas shown to depend much of 
the greater energy of oceanic storms orer that 
of desert whirls. I t  should now be added, 
that, of two ascending cnrrents of saturated 
air, the wariiler will rise mucll more vigorously 
than the cooler : llence the warm, saturated air 
of the tropical sea breeds hnrricanes, cyclones, 
ancl typhoons of greater strength than the 


