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ART. XXIV.—The Great Auroral Exhibition of August 28th to
September 4th, 1859.—8D ARTICLE.

IN the two preceding numbers of this Journal* we have given
observations of the Aurora of Aug. 28th to Sept. 4th, from nu-
merous places in North America. We now continue our record -
of the phenomena, and intend in a subsequent number to pre-
sent a summary of the observations made in other parts of the
world. We are indebted to Mr. Benj. V. Marsh, of Philadel-
phia, for a considerable number of the following notices.

1. Observations at Montreal (1at. 45° 81"), by Dr. ARCHIBALD HALL.

August 28th about 8k 20m p. M. the sky was about seven
tenths obscured by massive cumuli, when in the interval between
them I observed streamers of a ruddy tint passing from the
south towards the zenith. The wind was N.N.W., and blowing

* Vols. xxviii, p. 885; xxix, p. 92.
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rather stiffly. About 10 P. M. the streamers seemed to converge
towards the zenith in all directions, and to possess a deep ruddy
tint. There was a large cumulus cloud in the W.S.W. and from
a clear space beneath 1t a streamer shot upwards and distinctly
traversed the cloud, illuminating it vividly. The same phenom-
enon was witnessed by another observer at the other end of the
city.

{&t 20 10m A, M. Sept. 2d, a brilliant aurora was seen in the
vacant space between masses of huge cumuli and lasted until
8b 30m A, M. The sky was at first of a bright coppery red tint,
and the light emitted so great that it was possible to read mode-
rately large print by it. ~ This space became interspersed with
streamers of a rich roseate hue stretching to the zenith, The
manifestation was chiefly observed in the W.S.W.

Sept. 2, at 9t 40m p, M. we had another auroral display. The
streamers were mostly white, springing from three well-defined
arches, stretching between the II)\IE and N.W. They flickered
magnificently about 10h 20m p. M. in the zenith, where they
formed a huge corona having a tent-like appearance. These
displays have been the finest seen here for many years, and it is
to Ee regretted that on the two first occasions, clouds should
so far have coneealed them from our view.

2. Observations at Montreal (lat. 45° 81’), by Prof. CHARLES
SmarLwoobp, LL.D.

Aug. 28th at 9 . M. we had a splendid aurora extending over
nearly the whole horizon with the exception of a small space in
the south and S.W., varying in color from a pale yellow to deep
orange and violet or crimson, and nearly as light as when the
moon is at its full. The aurora was first noticed between 8h 30m
and 9b P, M., and this appearance lasted, with modifications, till
nearly sunrise.

On the following night, Aug. 29th, there was also a fine dis-
play, but not to be compared 1n_brilliancy to that of the previ-
ous evening. The sky was on this occasion cloudless, and a few
streamers were occasionally seen tinted with a pale violet color.

The most remarkable incident was the unusual amount of at-
mospheric electricity present. At 9 P. a., Aug. 28th, the elec-
trometers indicated a maximum of 250 degrees in terms of Volta’s
electrometer No. 1, of a positive character (but almost constantly
varying in intensity); an amount equalled only during the thun-
der storms of summer, and the heavy snow storms of winter.
The amount during the following day and night indicated a
maximum of ten degrees, which is however somewhat above
the usual average.

The appearances would lead to the opinion that the clouds
might have been the medium of conducting the atmospheric
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electricity to the earth, for the indications of the electrometers
were such as are observed during the passage of clouds charged
with electricity, and this phenomenon seems to have extended
to the wires of the electro-magnetic telegraph.

The following day and night indicated a small.increase on the
usual amount of electricity, which may be owing to the contin-
ued presence of the aurora, or in some measure to the decrease
1n temperature.

Similar indications of the electrical state of the atmosphere
during the aurora were never observed here, although its effect
on the magnetic telegraph has been before witnessed.

3. Observations at St. Paschal (lat. 47° 40’ N., long. 67° 40/ W),
communicaled by Prof. C. SMALLWOOD.

It was about 10 p. M. Aug. 28th, that the aurora was first no-
ticed here. It was a magnificent display which threw out
streamers from the zenith all around the heorizon, and the light
was nearly that of the day. I believe it was visible at Lake St.
John on the Saguenay, lat. 48° 8, long. 71° 9.

4, Observations ot Halifax (lat. 44° 89'), by Lieut. N. HouME, of
the Royal Engineers.

Aug. 28th at 5 p. M., I remarked a long narrow belt of cloud
from E. to W. having a peculiar orange-white appearance.

At 8 ». M. I observed this cloud (which in the interim ap-
eared to be stationary) suddenly to become luminous, particu-
arly at its eastern extremity. This cloud was about 10° wide,

and appeared to extend from horizon tohorizon; no ether clouds
were visible.

Soon after 8 ». M. two arcs of light N. and S. appeared, that
to the south being the brightest. Under both these arcs the
heavens were dark; but observers were uncertain as to whether
the darkness was cloud or not. No stars were seen below the
arcs, although quite visible above them.

At 9% p. M. the appearance was as if these two arcs were a
small circle of the sphere, dipping to the south at an angle
(measured by sextant) of 15° to the herizon, and 12° above it.
The - corona {)ei.ng formed at a point (by sextant) 10° south of
zonith. 'There was only one band or arc of light, and that was
continnous around the whole heavens. There were two remark-
able patches, one due west, at an elevation of about 86° having
a red color; and the other east by north, at an elevation of 25°
baving an orange color. These points were brightest during
the whole display.

Two distinct sets of streamers appeared to be formed ; one set
from the arc of light, the other from the corona, which seemed
to be constant or nearly so; as during the five bours I watched
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the aurora, there appeared to be always light in or near the ze-
nith, and always in the arc. The streamers were the variables,
and appeared to work from W. by N. to south, I think they
worked along from E. to W., but another observer said from W.
to E. To the south they were so vivid and rapid it was not
easy to tell.

A volume of light, as if a quantity of burning spirit was
poured over the heavens, appeared to stream across from north
to south quite independent of the streamers. The corona sent
down rays, but it seemed to be only half way; the streamers
from the arc meeting them and toothing in, appearing to alter-
nate, short and long ones.

B. Observations at Grrafion, Canada West (1at. 44° 8’ N., long.
78° &), by JAMES HUBBERT.

Aug. 28th at 8h 30m p. M. my attention was attracted by the
peculiar appearance of the southwestern sky. Streamers and
Hashes of light of a pale yellow and red color were rising, sail-
ing towards a point 8° south of the zenith, and meeting others
from the N.W. and north. By 8h 53m the whole northern and
eastern sky was a blaze of lurid light, which seemed most dense
in a band seven degrees wide, extending from N.W. to S.E.,
along which there was a constant succession of streamers and
nebulous patches, exhibiting every shade of white, yellow and
red. Columns were now darting up from all parts of the hori-
zon. The aurora hung along the south, in a line at a maximum
height of 17°. This from 8h 50m to 9b was very perfect; while
a similar arch but much less regular was formed in the north,
reaching to the east. The latter had an altitude of 27°, and
like the other seemed to rest on a dark bank. The first corona
that T observed was formed at 9%, at an altitude of 70°. It was
imperfect and vanished almost instantly ; but was soon replaced
by another in nearly the same spot. This in turn gave place to
another still more complete. From 9 15m to 10k 15m the drap-
ery was gorgeous in the highest degree. A diffused light made
surrounding objects very distinct. Cocks crew, and the animal
world seemed to think that day was dawning.

I noted constant changes which were little more than a repe-
tition of the above till 8k in the morning. The corona was dis-
tinct from 12b 837m to 1h 5w, The color was white, merging into
every shade of yellow, crimson, scarlet, purple, and sometimes
tinged with green. I listened with great earnestness, and once
or twice thought I heard a rustling noise, but I think it must
have been the wind. When the wind was hushed, as it was at
intervals in the latter part of the night, not a sound could be
heard. Just at 10h the aurora, after nearly disappearing, be-
came intensely brilliant, equalling the light of the moon at the



C. Dewey on the Aurora of 1859. 253

last quarter. The aurora continued till daylight, when it grad-
ually faded away.

The evening of Aug. 29th was clear; and at 81 45m the aurora
was again visible, but very much less extended and brilliant
than on the preceding night. There were thin, misty clouds of
a nebulous appearance, with occasional streamers of a pale white
light, sometimes merging into red.

On the night of Aug. 30th I observed no unusual appearance.

Aug. 31st the sky was covered with a dense mass of clouds;
but the existence of the aurora was evident from the clearness
of the night. After midnight the clouds disappeared, and the
display was magnificent. All the characteristics of the night of
the 28th were repeated ; but the arch was rather lower along the
southern horizon. A fiery bank was formed in the south, from
which rays were constantly darting upward, and the whole sky
was a gorgeous canopy of crimson and gold. This was most
;{iwﬁd from 1b 15m to 1k 45m but was continued till almost day-

1ght.

Sept. 1st was cloudy, and I saw no indications of the aurora.

Sept. 2d there were dense clouds, yet the aurora might be oc-
casionally seen. It was confined to the N. and N.E., and was
particularly bright from 9b 51m to 11k,

Sept. 8d was clear. At 8h50m the aurora appeared in the
NN.pE. and W. The light was yellow and white, with traces
of crimson and green. At 10k an imperfect corona was formed,
but almost instantly disappeared. Others followed, but none of
them were complete.

Sept. 4. The same phenomena were observed, but much di-
minished in brilliancy.

Sept. 5. No trace of the aurora was visible.

6. Observations at Rochester, N.Y. (lat. 43° 8'), by Prof. C. DEWEY.

The aurora of Aug. 28th was exceedingly splendid both be-
fore and after midnight, with the corona a little south of the ze-
nith; and exhibited many colors, with red or crimson predomi-
nant.

Sept. 1st. The aurora began late in the evening, and exhib.
ited the usual appearances.

Sept. 2d at 1 A. M. it was cloudy, but very bright and red in
the N.E.; the light increased rapidly and extended. At 2 A. M.
there was a magnificent glow of red over the southeast, south
and southwest; yellowish green, green and crimson, forming a
gorgeous display quite down to the south horizon as seen from
the housetops. A splendid corona was formed just south and
east of the zenith, with splendid coruscations from towards the
horizon up to the zenith. The streamers shot upward towards
where the corona was formed, but none went to it.
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Sept. 83d. The aurora was considerable at 9 p. M., and over
the north, streamers were shooting upwards. At 10 p. M. there
was a bright red space in the N.W. or W.N.W. with white and
greenish-white bands on each side. The flashing of light up-
wards soon began, and the streams or clouds of aurora were
splendid. At 10% P. M. the corona began a little S.E. of the
zenith, and was very splendid, towards whieh the streaming up-
wards was on all sides but less from the south. At 11 p. M. it
nearly disappeared. This aurora was equal to that of Novem-
ber, 1837.

7. Observations at Newburyport, Mass. (lat. 42° 48'), by Dr.
Hexry C. PERKINS.

The aurora of Aug. 28th was the most splendid ever witnessed
at Newburyport by the present generation. About 73 P. M. the
eastern sky seemed to outvie the western, but with reversed
colors, the pink of the morning taking the place of the golden
hues of the setting sun. In a few moments these hues were re-

eated in the northeast and the west, and the yellowish-white
fumiuous arch had passed the zenith and was fast covering the
southern sky, and at 74 P. M. had enveloped Antares. At
Th 52m the star Tau Scorpii was at the southwestern edge of the
luminous fringe. At 9 P. M. Lambda Scorpii marked 1ts south-
ern border. At 9% P. M. the northern border of a luminous arch
passing from the east to the west, was marked by Nu in the
right foot of the Swan, while the whole southern and southwest-
ern heavens were glowing with streamers rushing to the pole of
the Dipping-needle, the whole northern heavens being entirely
destitute of the auroral light. At this juncture, in an instant as
it were, the merry dancers sprang up from the northern heavens,
and at 10 p. M. the whole celestial vault was glowing with
streamers, crimson, yellow, and white, gathered into waving
brilliant folds, a little to the south and east of the zenith, afford-
ing a canopy of the richest tints and most magnificent texture.
The light was examined by the polariscope, and found not po-
larized. The stars were so lost amid the effulgence as to render
it somewhat difficult to make out the constellations. Print
might be read by the aid of a small lens, and the time ascer-
tained from the watch by the simple light of the aurora.

During the evening of Sept. 1st the aurora was quite bright,
and about a quarter to one (Sept. 2) it spread very rapidly, and
soon enveloped the whole heavens. At about one the spectacle
was magnificent, a perfect dome of alternate red and green
streamers being formed, and the light being so great that ordi-
nary e‘in'int could be read as easily as in the day-time. It con-
tinued till morning.
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8. Observations at Lunenburg, Mass. (lat. 42° 35'), by Prof.
WiLLiam B. RoGegs.

The aurora of Aug. 28th has rarely been equalled in this lati-
tude, and the meteor was repeated with more or less splendor
for the eight following nights. The displays of Sept. 1st and 2d
were scarcely inferior in beauty to that of the 28th, while that
of Sept. 2d, in some of its features, was the most interesting of
them all.

On the evening of Aug. 28th, throughout most of the north-
ern half of the sky, the stars were dimmed by what seemed to
be a luminous haze, which in some places quite eclipsed their
light, and which itself glowed changefully with a golden and
crimson coloring. In the earlier stage, the obscure space on the
northern horizon had not assumed the usual arched form, and
was sufficiently translucent to show a few flaky clouds, floating
within its confines. At 8h20m this dark space had become more
-opaque, and had moulded itself into a symmetrical arch, bounded
by a broad luminous band.

At 9h 30m the display attained its highest magnificence. The
dome of the heavens was hung around with white and golden
and rose-tinted streamers converging from all quarters towards
the magnetic pole. Over the glowing stripes of this marvellous
pavilion there came broad flushes of the richest crimson light,
until it suffused all the upper part of the sky, and the whole
southern quarter except a narrow space next the horizon,

At 10b 30m nothing remained of this wonderful spectacle but
a faint auroral arch low down in the north, accompanied by a
few dim streamers.

The aurora recurred in great splendor between 1 and 2 A. M.,
Aug. 29th, when the crimson color was particularly remarkable.
At 8t 30m A, M. there was a fine auroral arch in the north, with
a long array of streamers rising from it.

Sept. 2d, a clear sunset was followed by a peculiar greenish
and purplish light extending round the horizon, even beyond
the north. Over the northeast quarter, the air to the height of
80° had a dark opacity, which had the effect of arresting the
light coming from beyond.

At 7h 30m p, M. an irregular obscure space began to form
along the northern horizon. At 7h 50m a faint arch of white
light made its appearance, resting on the horizon a little north
of the E. and W. points, and culminating some distance below
the pole star. This continued to rise until 8 p. M., when its apex
was within a few degrees of the pole.

At 9t 20m a low luminous segment showed itself on the hori-
zon beneath the arch. The latter now resolved itself into an
array of bright streamers, with equidistant shadowy spaces be-
tween them.
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At Ok 30m the streamers had extended and grown brighter,
while the low luminous segment, diffusing itself upward, had
merged into the outer arch, which now reached nearly to the
pole star. At this moment the arch began to send oft succes-
sive waves of light, rapidly following one another towards and
beyond the zenith. In a few seconds this wave movement gave
place to more rapid and seemingly broken pulsations, flitting
upwards in close succession through the northern, eastern and
western quarters of the sky, and visible, though less distinctly,
in the south. This wonderful appearance exhibited everywhere
a convergency of the lines of motion towards a point considera-
bly south of the zenith.

When these luminous phenomena were at their height, every
spot to which the eye was directed, except the southern quarter
near the horizon, was traversed by quickly successive flashes of
white, greenish, and pale roseate light, all seemingly moving
upwards,

At 10k 30m the pulsating movement again extended over all
the northern and part of the southern half of the sky. Innu-
merable waves of white, yellowish and purplish light chased
each other from every quarter towards the magnetic pole, while
the crimson flush spread wider and higher from the west.

The various phases of this aurora recurred according to a
somewhat uniform order of succession. First, the dark segment
on the northern horizon took a regular arched form, and as it
rose, became bounded above by a broad luminous curve, at the
same time developing one or more bright concentric arches
within. The streamers now shot forth from all parts of the lu-
minous zone; and as these increased the upper arch faded away,
as if it had expended itself in producing them. And now the
lower arch took its place, to be obliterated in its turn by a like
seeming process of exhaustion. At length, one of the grander
effusions of light coming on, the whole arch was broken up,
and the dark segment below was reduced to a shapeless mass.
Then there occurred a comparative pause in the phenomena,
until the dark segment again took form, with its one or more
luminous bands, and a like cycle of development was repeated.

9. Observations at Steubenville, Ohio, (lat. 40° 25'), from the Steu-
benville Daily Journal.

The magnificent auroral display of Aug. 28th was unusually
interesting. 1st. It covered a much larger space of the heavens
than any we ever saw before, at least since 1835. 2d. It lasted
from dark until daylight, appearing with the first approach of
darkness and only disappearing as daylight gradually overpow-
ered it. 3d. Instead of an arch, shooting up rapid and various
colored rays, its first appearance was that of a luminous mist,
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with barely perceptible rays along its southern border, and mov-
ing with the rolling motion of clouds, rather than the straight
darting motion usually seen in auroras. 4th. It varied in inten-
sity more than any we have ever seen before, twice fading nearly
out, and remaining so for nearly half an hour or more, and then
kindling up with greater brilliancy than before.

About 74 P. 1. it was a barely perceptible light in the north-
east. As the darkness deepened, this luminous spot grew
brighter, and moved to the south, till a little before 8 P. M. when
the light spreading from it met that coming from the west, and
formed an arch about half way between the zenith and southern
horizon, and there its advance ended, and it began instantly
fading out. It retreated just as it had advanced, only more
rapidly, and at 8" 10m there were left only the two centres in
the northeast and northwest with a fitful gleam between them.
During this retreat, portions of the luminous cloud broke off
and floated for some minutes far away from the main body, sur-
rounded by deep darkness, like islands. One of them, and the
most beautiful, was a long bright bar in the south, which
extended more than half way across the sky from west to
east, with a wide sea of darkness between it and the parent
cloud, which gradually melted away and disappeared to the
westward.

At 9 p. M. the light advanced again, this time with a blood-
red tinge in the eastern and western portions, and passed clear
to the south as before, but shooting up many and variously col-
ored rays, sometimes from the east, sometimes from the west,
sometimes from the north, and from all parts of an irregular lu-
minous arch that bent over the northern horizon about twenty
degrees above it. This display faded away in an hour, and at
10% p. M. there was no light that would attract attention, more
than is frequently seen in the north.

About 3 A. 3. it blazed up with redoubled brilliancy, shoot-
ing up white rays far above the zenith, and making the earth as
light as a full moon behind a mist could have done. This time
the rays seemed to dart up in broad masses, giving the sky the
appearance of being covered with slabs of light, which were
tinged with red in the zenith, and rested on a broken irregular
arch in the north that in some places fell to the horizon, and in
others rose in angular openings to thirty degrees above. Dur-
ing this last display, the pulsations of the aurora were beauti-
fully marked, the rays shooting up in a sort of volley, many
hundreds together; while broken and separate masses of lumin-
ous cloud were seen in various parts of the sky.

SECOND SERIES, Vor. XXIX, No. 85.—MARCH, 1860.
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10. Observations at Burlington, N. J., (lat. 40° 5'), by BENJAMIN
V. MarsH,

Aug. 28th an arch of light rose in the north, passed the zenith
and descended to within about 20° of the south horizon by 8t
30m p, M. Soon after this, the whole space overhead was occu-
pied by a dense unbroken cloud of milky whiteness. There
was however up to this time a considerable number of small
black clouds moving southward, which soon afterward disap-
peared entirely, These clouds were very thin, and we were for
a while in doubt whether they were not patches of clear sky;
but by watching their effect upon the stars, we satisfied ourselves
that they were clouds.

Still later, about 20° above the south horizon, there was a
dense whitish arch a few degrees in width, its lower margin be-
ing regular and well-defined, About 30° or 85° above the north
horizon was the top of another arch, wider than the first, but
not so regular or well-defined, Between these two arches were
numerous streams and fragments of white auroral cloud.

Between 9% and 9% p. M. there was a perfect corona; the
streamers on the south side were short, and mostly white, and
moved pretty rapidly westward. Their number at one time
was probably five or six. At one time the central space was

erfectly clear; but afterwards the streamers ran through it to
its centre,

11. Observations at Crawfordsville, Indiana, (lat. 40° 8'), by Prof.
JOHN L. CAMPBELL.

Aug, 28th, the aurora began about 7k 30m p. M. with an unu-
sual white light in the form of an arch in the north. At 8h 45m
P, M, the white light appeared in two brilliant spots about 60°
on each side of the magnetic pole.

At 9 p. M. streamers of white, red and pink light in circular
currents about the magnetic pole (variation 5° 45" east) extend-
ing beyond the zenith.

At 9% p. M. the streamers were concentrated into brilliant
ones passing nearly along the magnetic prime vertical.

At 10 p. M. streams of white light were formed in the east,
and rapidly passed westward, a little south of the zenith. These
streams or clouds were entirely separate from each other, and the
more northern band, and possessed a real motion. The time
occupied in passing was about one second. Not less than
twenty flashes passed over. They were formed about 80° above
the eastern horizon, and disappeared about 60° above the west-
ern. After 10 o'clock the white light in the north became more
brilliant, and tinged with red, extended very far towards the
south, We traced the red tinge on the east to within 40° of the
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south point, and on the west to within 50° of the same. At 11
P. M. the aurora was still bright in the north.

Aug. 29th, 2 A. M. Very brilliant streams of white and red
light filled the northern hemisphere. These streams were per-
pendicular to the horizon in the north, and were inclined at reg-
ular decreasing angles towards the east and west to about 70°.
Brilliant flashes passed across the heavens, originating in the
northeast, and passing in a southerly direction vanished in the
southeast. ,

At 2h 45m A M. Heavy bank of red light ten degrees north
of east. Patches of white light in north with occasional streams.

At 3 A. M. the whole northern hemisphere was filled with
streams of white light with the same inclination as at 2 A. m.
At 8h 15m A. M, the auroral storm was at its height. Flashes of
red and white light each instant flew across the northern hemi-
sphere. At 3h 30m 4. M., a bright band of white light covered
the hemisphere except low down in the north; and the incessant
flashes in the northeast and east still continued. Long streams
of light flashed across the entire hemisphere. The lower part
of the band passed through the heavens at an elevation of 40°.
In the zenith was displayed a brilliant red bank. In the east,
red and white flashes were very brilliant—better defined but
not so rapid in transition as at 8" 15m A, M.

At 3h 45m A, M. Magnificent corona in the zenith. Central
portion spiral, red and white, changing instantly to a beautiful
rose color, with spiral streams shooting forth into all parts of
the heavens; the most brilliant streams flowing east and west.
The heavens were completely covered with these streams of light.

At 4 A. M. the white light in the north was still very bright,
but the dawn obscured the eastern bank.

12. Observations a¥ Philadelphia, (lat. 39° 57"), by CHARLES J.
ALLEN.

Soon after half past 8, Aug. 28th, the southern margin of the
luminous auroral curtain was well defined, and its position be-
tween two fixed objects earefully noted. It was afterwards as-
certained by actual measurement that this gave an elevation of
about 22% degrees above the southern horizon.

18. Observations at Sandy Spring, Md., (lat. 39° 9'), by Prof.
BeENJAMIN HALLOWELL.

The elevation of the southern margin of the luminous auroral
curtain above the southern horizon, Aug. 28th, about 9 p. M., I
thought, and mentioned to those with me, was about the merid-
ian altitude of the equator, say 51 degrees.
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14, Observations at Stockton, California, (1at. 838° 10'), from the
San Joaquin Republican.

The aurora of Aug. 28th first appeared about 9 P. M., when a
faint white light commenced about north and extended to about
east by north. About 9% P. M. great streams of red and blue
shot up all along the northeastern horizon, but they appeared to
shoot highest about mid-way of the light. These streams would
faint and brighten in such a wonderful manner, that we imag-
ined some painter in the skies drew his great brush from the
horizon up to 40 or 50 degrees, dipped with vermillion, then
with sky blue, and then with white and flesh color.

15, Observations at Sacramento, California, (lat. 38° 34'), by
TraoMAS M. Logax, M.D.

I have observed the aurora only at five different times during
a residence of nine years at Sacramento, viz., Dec. 16, 1857,
Oct. 27, 1858, Aug. 28, 1859, Sept. 1, 1859, and Oct. 18, 1859.
I know of but three other well authenticated instances of the
phenomenon having been witnessed in California; one by Geo.
H. Goddard at Sonora, Jan.19th, 1852; and two by Henry
Gibbons, M.D., at San Francisco, Jan. 19th, 1852, and Feb. 19th,
é852. This shows the infrequency of its appearance in this

tate.

The aurora of Aug. 28th, 1859, commenced at 9 P. M. and
ended about 8 A. M. next morning. The appearances exhibited
during this extended period were so various as to render it im-

ossible to note the particular hours of the different changes.

n its perpetual movements and fantastic changes were recog-
nized all of the characteristic features that mark this phenome-
non, from its close resemblance to the aspect of the sﬂy before
sunrise, to the formation of the luminous arc, darting forth pal-

itating rays towards the zenith, of white, pale red, and deep
Elood color. This last mentioned feature was seen in its great-
est glory at about midnight; and lambent streamers about this
time were noticed to shift gradually from west to east, and vice
versa. The summit of the arc was not more than six or eight
degrees above the horizon, and appeared to coincide with the
magnetic meridian. The lower segment of the arc was not as
obscure as in the other auroras observed by us. The most re-
markable feature during the whole display, was the long contin-
ued gleaming of a dark rose or carmine illumination, particularly
at the western extremity of the arc; this rosy light passing oc-
casionally along the belt with a fluctuating movement towards
the opposite end. The whole northern sky at one time seemed
to be a cupola on fire, supported by columns of divers colors,
relieved and intensified by dark shadows or rather streaks. The
sky remained almost entirely clear the whole night. This au-
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rora was observed in all parts of the State, and very generally
throughout the whole north Pacific region.

The aurora of Sept. 1, 1859, was first observed about 10 P. M.
There was seen first a warm glow in the northwest, and two
white silvery clouds in the north. Soon the light extended in
all directions, until the entire firmament was suffused with a
ruddy light so bright at times that the hour could be distin-
guished on the dial of a watch. At midnight a splendid glow-
ing corona was seen extending from the eastern to the western
horizon, and the whole southern hemisphere appeared to be in
one continuous blaze. These ever changing phenomena contin-
ued to manifest themselves until lost in the dawning day.

16. Observations at St. Louis, Mo. (lat. 38° 37"), from a St. Louis

Journal.

On the night of Sept. 1st we had a most beautiful exhibition
of the aurora. The view did not approach its highest grandeur
until after 11 o’clock. At first there was a hazy appearance,
embellished here and there by faint streaks and tremulous
touches of light. Then the wavy pencillings grew stronger and
broader, and the light spread until it had crept up to the zenith,
%vhen half of the world seemed enveloped in a sIl)Jeet of mellow

ame.

17. Observations at Louisville, Ky. (lat. 38° 8'), from the Louisville
Journal.

One of the most magniticent auroras ever witnessed in this
latitude was seen about 9 o’clock, Aug. 28th. The whole heav-
ens, from the northern horizon to the zenith, were brilliantly
illuminated with a rose-colored light, and the flashes were very
vivid. The northwestern sky was the portion most brilliantly
illuminated, but in the northeast, the rosy flush was exquisitely
beautiful.

18. Observations at Charleston, S. C. (lat. 32° 46'), from the
Charleston Mercury.

Aug. 28. The northern heavens were brilliantly lighted until
about 2 o’clock Monday morning, when the aurora faded en-
tirely away. On the morning of Sept. 2d the auroral exhibition
far surpasséd any former instance observed in this city, for the
general extent and diffusion of the lights.

19. Observations at Bermuda (lat. 82° 34'), from the Bermuda
Royal Gazette.
The aurora of Aug. 28th appeared to ascend from a few de-
grees above the northern horizon a great distance upwards to-
wards the zenith, assuming a variety of shades and beautiful
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colors; sometimes in tremulous sheets of pale yellow, changing
gradually into a deep crimson, or shooting upwards in streams
of light resembling those frequently observed from the settin
sun. It covered at times the entire space between N.W. an
N.E, leaving the sky from the horizon to its apparent base,
perfectly cleai. Towards 10 o’clock its brilliancy gradually died
away, but it continued more or less visible till the dawn of day.

Sept. 2d, between 2 and 3 A. M., the aurora displayed itself in
greater splendor than it did on the 28th. Many persons were
awakened from their slumbers by the intense light which en-
tered their chambers.

20. Observations at Savannah, Ga. (lat. 32° 5'), from the Savan-
nah Republican.

On the evening of Aug. 28th we had a brilliant display of the
aurora borealis. The northern sky, for an extent of some forty-
five degrees, was luminous with a mass of red light, from whence
shot up towards the zenith the usual streaks, at times vivid and
beautiful.

Sept. 2d, about 1 A. M. the aurora again appeared and was of
a very intense and beautiful color, being a mixture of pink, gold
and purple. After it had reached an elevation of about 45°, it
seemed to dissolve in the centre, and spread out both east and
west. About 2 o'clock it formed a complete arch overhead,
from N.E. to SW. About 3 A. M. it gathered in the zenith,
and sent out bright fiery flashes in every direction. It was far
more magnificent than the aurora of Aug. 28th.

21. Observations at Mobile, Ala. (lat. 80° 41'), from the Mobile
Daily Register.

The aurora showed itself a little east of north about 7% P. M.
Aug. 28th, and kept up the exhibition until about 94 P. M., when
its paling light died out. It was of a reddish hue, inclining to
yellow, and its flickering light assumed a kind of pyramidal form,
shooting up into the heavens, nearly to the zenith. Then the
centre seemed to grow dim, and a division took place, its right
wing moving to the extreme north, where the left wing after a
short time joined it.

Between 12 and 3 o'clock on the morning of Sept. 2d, the
aurora was repeated upon a scale of beauty and grandeur never
before witnessed in the south. A bright pink colored light shot
up from the northern horizon, and darted off into beautiful rays,
flickering and brightening until they reached the zenith, and
soon encircled the hemisphere like a belt from east to west.
After about three-quarters of an hour, during which time the
aurora occasionally furnished light enough to read by, the bright
and beautiful light suddenly clothed the entire firmament.
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22. Observations at New Orleans, La. (lat. 29° 57'), from the New
Orleans Daily Delta.

A grand auroral display appeared between 8 and 9 o’clock,
Aug. 28th, in the northern horizon. A column of light first
shot up into the sky, which soon spread up towards the zenith,
and around the horizon, and made one of the most magnificent
appearances that the sky has ever exhibited.

About 11 p. M., Sept. 1st, the aurora reappeared and contin-
ued until 3 or 4 o’clock in the morning. Nearly the whole visi-
ble northern hemisphere was covered with a fiery, blood-reddish,
though transparent vapor. The deepest color was on the east
and west, a space around the polar centre seeming to be the only
non-illumine({) portion of the northern heavens. Over this crim-
son ground, spears and pencils of pale flickering light shot up
at intervals from the horizon, converging at a point near the
zenith. The whole sky along those lines was at once luminous
and tremulous. In a moment vast segments of arches would
rise, and then suddenly disappear.

28. Observations at Galveston, Texas (lat. 29° 17'), by Prof. C. G.
FORSHEY.

Aug. 28th, as early as twilight closed, the northern sky was
slightly lurid, and at times lighter than other portions of the
heavens. At 7h30m a few streamers showed themselves. Soon
the whole sky, from Ursa Major to the zodiac in the east, was
occupied by the streams or spiral columns that rose from the
horizon. Spread over the same extent, was an exquisite roseate
tint which faded and returned. Stately columns of light reach-
ing up about 45° from the horizon, moved westward about one
degree for every ninety seconds of time. There were frequent
flashes of lightning, apparently from distant clouds, along the
whole extent of the aurora; but no clouds were visible, except
a single streak near the horizon. At 9 p. M. the whole of the
streaking had faded, leaving only a sort of twilight over the
northern sky, and we ceased our observations.

At 3 A. M. Aug. 29th, T awoke and perceiving that it was
very light outside, rose, and found the whole northern heavens
again on fire. Such a display I have never seen equalled since
the aurora of Sept. 1, 1889. The whole distance before-named
was tinted with the roseate hue; darker, nearly crimsoned at the
two flanks. In the centre, near the meridian, stood a stupen-
dous pyramid of white light with its apex near the zenith. On
either side at some twenty degrees, stood a pyramid of rosy
light, each about sixty degrees in height and in exactly symmet-
rical positions. Scarcely had I sketched the outline of this no-
ble spectacle when the columns drifted westward and faded.
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Another fine display of the aurora commenced about 104 p. M.
Sept. 1st, and lasted until near daylight the next morning. A
dusky red, like the reflection of an immense conflagration, over-
spread almiost the entire heavens, beyond the zenith, far down
towards the southern horizon.

24. Observations at Sea (lat. 28° 80/, long. 79° 30"), Barque Pride
of the Sea.

Sept. 2d, at 121 85m A, M., a bright spot or cloud appeared in
the N.W. which shot up rays resembling the aurora, and in
thirty or forty minutes formed an arch across the horizon from
N.W. to N.E., which became lighter as it arose, and at 1k 15™
A. M. it was light enough to read the smallest print without a
light. At the time the horizon was cloudy, but overhead was
clear, the larger stars being just seen. At 2b 15™ the arch
passed over to the southward, when it became dark again.

25. Observations at Key West (lat. 24° 82"), from a Journal.

A Dbrilliant exhibition of the aurora was witnessed at this
place Aug. 28th, and a still more brilliant one on the morning
of Sept. 2d. The whole northern half of the heavens was tinged
with crimson, red as blood. Occasional flashes of blue and
white light shot up towards the zenith and then slowly melted
away.

26. Observations at Havanna, Cuba (lat. 23° 9'), by M. ANDREAS
Poky.

In his former communication (Am. Jour., vol. xxviii, p. 406)
Mr. Poey stated that during the auroras of Aug. 28th and Sept.
1st he was unable to obtain any indications of atmospberic elec-
tricity. In a later communication he states that neither at the
time of these auroras, nor on the preceding or following days,
was there the smallest interruption or disturbance experienced
on the electro-magnetic telegraph lines of Cuba.

27. Observations at Inagua, Bahame Islands (lat. 21° 18"), from
the New York Journal of Commerce.

The aurora of Aug. 28th was distinctly seen from this place,
and was supposed to have been a large fire in the neighborhood.
It was remarkably brilliant, but was not attended by that flash-
ing appearance which is sometimes noticed in higher latitudes.

28. Observations at Cohe, Cuba (lat. 20°), by GEORGE F. ALLEN.

On the night of Sept. 1st a Spanish mechanic who worked for
me called me out of bed to see the great light in the northern
sky. He was much struck with it, and said the people in St.
Jago de Cuba would think the end of the world was at hand.
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I found a display which would have been considered more than
ordinary even in the latitude of New York. It resembled the
auroral displays occasionally seen in New York when more than
usually brilliant. The same rosy light, on a darker horizon,
fading off into yellower and whiter as it spread upwards, varie-
gated occasionally with white streamers. "It extended horizon-
tally, according to my rough estimate, about one-third or two-
fifths of the horizon, and upwards about two-fifths of the arch
of the visible heavens. It was a very brilliant display, and sur-
prised me much by its brilliancy in that latitude.

29. Observations at Kingston, Jamaica (lat. 17° 58'), from the
New York Herald.

An extraordinary light appeared in the north on the night of
Sept. 1st and the morning of Sept. 2d. Tt appeared as if there
was a colossal fire on earth which reflected its flames on the
heavens. The whole island was illuminated. The light was
seen at Montego Bay (lat. 18° 21') at 10 P. M., but it was not ob-
served at Kingston until 1 A. . Sept. 2. It continued until 5
A. M., when it gradually disappeared. It looked as if Cuba was
on fire, and many believe that a portion of this island had been
destroyed by a conflagration. Other persons were of opinion
that the light was that of an aurora, but the aurora has never
before been seen in this latitude. A similar fire was observed
on the north side of Jamaica Aug. 28th.

80. Observations at Guadeloupe, West Indies (lat. 16° 12'), from
L Institut.

On the 2d of September, from 13® till daylight, an Awurora
Borealis was seen at Guadeloupe to the great astonishment of
the population. Its ruddy light was noticeable in the interior
of the houses. At the centre of this vast conflagration were
noticed two rays of whitish light which rose parallel to each
other, gassing a little to the left of the pole star. The aurora
attained its maximum of brightness at 3 A. M.

31. Observations at La Union, Sen Salvador (lat. 18°18'), from
the Gaceta del Estado.

On the night of Sept. 2d, a most extraordinary phenomenon
was witnessed. About 10 o'clock, a red light illuminated all
the space from north to west, to an elevation of about 30° above
the horizon. The light was equal to that of day-break, but was
not sufficient to eclipse the light of the stars. The sea reflected
the color, and appeared as if of blood. This lasted until three
in the morning, when a dense black cloud arose in the east, and
commenced to spread over the colored portion of the heavens,
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presenting a most curious spectacle; for in the parts where the
cloud was not dense enough, the red light shone through, and
formed a thousand fantastic figures, as if painted with fire on a
black ground.

In the city of Salvador (Jat. 13° 44’) the same phenomenon
was visible, occupying the same space in the heavens, and the
red light was so vivid that the roofs of the houses and the leaves

of the trees appeared as if covered with blood.
February, 1860,





