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192 Kilauea and Mauna Loa.

December 6, 1894. J. M. Lee.—The fire in the crater disappeared quietly during the past night.

November 6, 1895. 'Telephone line from Kailua to Volcano House completed this day.

January 3, 1896. The lava returned to the crater at 11:30 P.M. and formed during that
night a lake about two hundred by two hundred and fifty feet. There has been no fire in the crater
since December 6, 1894.

January 28, 1896. Fire disappeared again.

April 21, 1896. 'The crater of Mokuaweoweo broke out some time last night, but owing to
dense clouds the smoke was not noticed until this morning at 7:25 A.m. With exception of a slight
earthquake at 9:50 this evening everything is quiet, anl at intervals when the clouds roll by we can
see the fire brilliantly reflected in the sky. Kilauea is continually smoking, but otherwise inactive.

April 28, 1896. A party started for Mauna Loa’s crater.

I was in Italy at the time of the eruption of Mauna Loa in 1896, in the very
midst of the Vesuvian region, and so lost this interesting Hawaiian eruption; but we
have most fortunately the record of two most competent men each in their department,
Dr. Benedict Friedlander of Naples, a vulcanologist of experience here as well as in
other regions, and Mr. D. Howard Hitchcock, whose paintings of Hawaiian volcanic
action have not been surpassed. I am fortunately able to present the graphic account
and photographs of one, and the painting of the other, although this last is but the ghost
of the beautiful original in the Bishop Museum (Pl. LXVII). Dr. Friedlander’s
ascent was made, it will be seen, from the same side as my own in 1864. I quote his
published account more fully than I otherwise should, as it gives so much more than
the simple details of the volcanic action.'*s

On the morning of April 21st, 1896, while riding from Waiohinu, Kau, towards Honoma-
lino in Kona, I noticed a large, white cumulus cloud, far above the fogs that frequently cover the
slopes of Mauna Loa. The evening of the same day there was a bright fire-reflection visible from
Honomalino; and because that glare was exactly in the direction of Mokuaweoweo, there could be
no doubt that I had the good fortune to be in the right time in the right spot. ‘Though the usual
starting point for Mokuaweoweo be Kapapala ranch, or the Volcano House, and though I was not
even sure if Mauna Loa was accessible from any other side —without great difficulty at least—I decided
to try it, and had not to repent the attempt. The western slope of Mauna Loa is its shortest; and
the condition of the roads or trails, on the upper part of the lava, turned out to be by no means worse
than that on the southeastern slope. Succeeding parties probably would find it much easier, as we
had to seek for our road from the upper limit of the woods on; none of our party had been up to the
summit from this side, not even the guide, who only knew the trail through the forests and how to
get up to a certain height...... Our party was composed of Mr. John Gasper, Mr. Charley Ka as
guide, a native boy, my European assistant and myself.

We left Mr. Gasper's house. on the upper Kona road on horseback in the early morning of
April the 25th. The trail for some miles leads into a thick and most wonderful forest, in which I
saw the largest koa trees and fern trees I met with on the islands. The trail itself was in places
rather bad, but not worse than many others. In a height of about 4600 feet, a short distance before
Mr. John Paris’ dairy is reached, the forest becomes less thick and by degrees is succeeded by the
form of vegetation characteristic of most of those districts of Hawaii where the formation of humus
is not yet advanced sufficiently for supporting a richer vegetable life. Small shrub-like metrosideros

" Thrum's Hawaiian Annual, 1897, p. 72. Also in Himmel und Erde. Berlin.
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Dr. Friedlander's Ascent of Mauna Loa. 193

(lehua), cyathodes (puakeawe), vaccinium (ohelo), are the most striking plants of that zone. We
left our horses at a height of about 7500 feet, where they were able to get some wet grass, from which
point we walked; but now after having explored the way, Mr. Gasper thinks he could take parties
up to the summit entirely on horseback.

The kind of mist between fog and rain, so well known to many visitors to Kilauea, prevented
us from going farther than about 8500 feet the first day. We pitched our tent; made up a large fire
from dry lehua wood, and greatly enjoyed the contents of a number of tins of provisions. Towards
sunset it cleared up, when a fine view of Hualalai and the green gentle slope below our place as far
as the sea was afforded us.

Slowly the clouds dissolved also on the other side, except a large cumulus of the well-known
shape of the Italian pine; a large mass of vapor floating to an enormous height and connected with
the mountain, or with the crater, only by a narrow trunk of dim bluish smoke. The afternoon sun

FIG. 120. ERUPTION OF MOKUAWEOWEO, 189g6. DR. FRIEDLANDER.

illuminated the cloud : its snowy white slowly turned yellowish, then, towards sunset crimson, and
soon the volcanic glare became visible; first the narrow pillar, then the whole cloud formation becom-
ing aglow from the incandescent matter beneath. A cool wind blew over the almost barren land and
its scanty shrubs. We crept into our tent after having impressed our memory with that wonderful
and highly characteristic sight of Mokuaweoweo’s threatening volcano cloud in the clear moonlight.

The next morning we started early. Tent, photo outfit, water and provisions were carried
on a pack mule, the only animal we took above the forest limit and to within a short distance of the
summit......In consequence of the flatness of the top of Mauna Loa you never see the summit
until you are right there. Invariably the upper horizon is limited by a lava rim that looks exactly
as if it must be the edge of the crater: after you reach that rim, another hill becomes visible,
and when you reach it there is another still. More than ten times one or another was convinced that
it was the rim of Mokuaweoweo; but my aneroid contradicted them and was right. Unfortunately
the native boy and my attendant were not far from being quite used up. We had to stop frequently
and so progressed very slowly indeed; but we pushed on and in the afternoon were as high as 13,000

MEeMOIRS B. P. B. MuseuM. VoL. II, No. 4.—13. [57 I]



194 Kilauea and Mauna Loa.

feet. After we reached this altitude we left the mule and the two exhausted men behind, because
the upper part of that side of the summit was mostly formed of the aa kind of lava. While the two
men pitched the tent, the rest of the party passed on without delay. We heard distinctly a surf-like
noise that indicated the presence of lava fountains; the pillar of bluish smoke was quite near; and
yet no trace of the immediate vicinity of the crater was discernable......

The upmost top of Mauna Loa is almost level, with only a very slight uphill slope to the rim.
At once the opposite side of the crater becomes visible; a few steps more and we were on the brink
of a perpendicular precipice and saw the whole crater. What was noticeable in that first moment
was the rather considerable amount of snow forming narrow white lines on the opposite crater wall;
and two large lava fountains, the bright reddish yellow color of which made a fine contrast to the
blackish crater bottom...... '

The surface of the lake was crusted over, but rent by a very large number of ctevices, through
which the glow was slightly visible in the daylight and very bright in the night...... During my

FIG. 121. ERUPTION OF MAUNA LOA, 1896, AT NIGHT. DR. FRIEDLANDER.

presence there were two large and one small lava fountains, the former of which played with great
regularity and without any interruption. We were looking against the longer diameter, which
followed the line on which the fountains were playing; apparently they started from a rather straight
crack. Their height was difficult to estimate from our place of observation, as the downward look
was too steep: but I do not believe that the largest was more than 50 feet high. A succeeding party,
three days later, reported far larger figures: 150to 200 feet. Either one of these estimations is very far
from the truth, or, the fountains had increased their height in the lapse of three days; the latter
supposition seems to me more probable. The color of the fountains was very bright, more yellow
than reddish, even in the daylight; after sunset they were almost dazzling, and also the system of
cracks was very striking. I succeeded in obtaining lasting evidence which proves that the fountains
were not very far from real white-heat. The full moon and the fountains affected the photograph
plate almost alike. As the fountains of Mokuaweoweo came out absolutely black in a five second
exposure with an F. 6.3 lens on a 26X Seed’s plate, I am convinced that a much shorter exposure
would suffice...... My picture (Fig. 121) was tElken] only half an hour after sunset, when the reflected
572
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196 Kilauea and Mauna Loa.

daylight was still pretty strong. A gentleman of the other party exposed his plate in the very night
and obtained not only the fountains but the cracks also......

In closing, the differences between the activity of the Kilauea lake and that of Mokuaweoweo
are to be enumerated. From the molten lava of Kilauea there arises only a thin smoke, that in the
reflected light is intensely bluish, and if looked at against the bright sky, yellowish brown. A vol-
cano cloud proper does not exist at all as a rule, and only under certain circumstances, mostly in
the early morning and again at sunset. The invisible overheated steam will condense to a cloud,
but I invariably noticed that the seeming volcano cloud was a free floating mass of condensed steam
without any appreciable connection with the lava lake. Mokuaweoweo, on the other hand, as long
as it was active, nearly a/ways kad a cloud; and that cloud a/ways had a noticeable trunk or pillar
of smoke : the latter, as I could see from the top, arose almost entirely from the fountains. These,
though they seemed to me far less high than to the party of April 2g9th, yet were higher than any
I had seen in Kilauea; and furthermore, I almost believe (though I could not affirm it positively)
they were somewhat brighter than those of Kilauea.

I may add that the cloud commonly over Kilauea does not have a visible con-
ne&ion with the lava below, but is far from a mere passing cloud (many of these sweep
across the crater), but remains stationary a long time, and is at such a height that it
is visible from a great distance, especially when illuminated by the molten lava beneath.
In Hitchcock’s picture the considerable heat of the distant fountains is indicated by
the melted snow on the lee side of the crater: on the right, Mauna Kea, snow-capped,
. is seen above the rim.

May 6, 1896. 'The eruption on Mauna Loa ceased after fifteen days action.

July rr, 1896. Fire returned to Kilauea at a depth of six hundred feet. This activity con-
tinued for three weeks without increasing the lake. After this the lava lake gradually disappeared
and the fire was confined to a cone in the bottom, from which lava occasionally poured out. This
kept on during August and September, when the last sign of fire disappeared.

June 24, 1897. J. M. Lee.—There was again a little fire visible—lasted three days only—
down in a cave. For some months smoke has been abundant and dense.

Kilauea still remained inactive, but on the morning of July 4, 1899, Mauna Loa
commenced a short eruption from a crack not far from the point of the eruption of
1880-81. In July, 1899, Professor C. H. Hitchcock saw the eruption from a distance.
Prof. Albert S. Bickmore, of the American Museum, New York, was here with his

photographer, Mr. C. C. Langill, who made some good views of the eruption.
1899  Of some of these I have colored lantern slides. Three years before the guide

Gasper had told Dr. Friedliander that he thought he could take a mounted
party to the summit from the west side, and this year he made good with several
parties. We have a detailed account from one of those who visited this eruption with
Gasper, Mr. A. B. Ingalls, of Oahu College,'** from whose published account we gather
the following facts: Reaching Mokuaweoweo on the western side, after much the same
experiences that have been related by Dr. Friedlander, great volumes of steam were

% Thrum’s Annual, 1goo, p. 51. [574]
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198 Kilauea and Mauna Loa.

seen to the south of the main crater, probably from the already described cracks common
in that region. There was a crack in the crater floor roughly parallel to the western
wall, west of the major axis of the pit, from which steam jets in considerable number,
but not of much activity, were the only signs of any eruption. The floor was much like
that of Kilauea, and no traces of the lake of the previous eruption are mentioned.
Making their camp where they reached Mokuaweoweo, Mr. Ingalls with a few com-
panions passed around the northern end of the crater, and by a difficult trail descended
" the mountain slope some three or four thousand feet to the source of the outbreak.
The cone from which much of the lava was flowing is shown in Fig. 124. As near as
they could estimate, the fountain was one hundred and fifty feet high. On the return
to camp they met an unexpected danger. To quote Mr. Ingalls:

Having remained by the crater several hours, we began to retrace our steps to our camping
place, ten or twelve miles distant on the summit of the mountain. We had proceeded but a short
distance when we noticed that the wind had shifted around 180°, and that the fumes from the upper
pile were drifting down and across our former trail, and also far off to the northwest were hovering
down upon the slopes of the mountain. This caused me a little anxiety as soon as I saw it, but we
tramped along until we encountered the fumes. Then anxiety became acute; the sulphurous fumes
were dense and strong. We attempted to pass through, but could not do so, either close to the base
of the cone or farther away to the northwest. ‘The choking sensation in the lungs, and irritation in
the nostrils could not be endured.

The situation looked serious: to cross the hot aa between the lower and upper crater and
thus gain the windward side of the upper crater was absolutely impossible. We tried it. To attempt
retreat down the mountain towards Hilo was out of the question. ‘The general direction to Hilo was
down the slope over the barren lava to the forest, and then a two days trip through the jungle, unless
we might accidentally strike a trail, and worse than all that, we had no water for such a trip; every
canteen was dry.-.... Just then the wind shifted 10° more, crowding us toward the hot aa. At this
moment we began to utterly depair of ever reaching civilization...... Then one of the party, study-
ing the cloud of fumes, saw near the top of the cone a patch of blue sky through a rent in the smoke.
This less dense portion was slowly drifting along with the rest. Brief calculation from its motion
indicated about where it would settle down upon the rocks to the north. ‘‘Fellows, there’s our
chance! Come on!’’ Snatching up packs and canteens we ran with all speed to the spot, made a
dash through the vapors, which choked us terribly and irritated both eyes and nostrils. The boy
with the heavy camera plates falls down, overcome. Grabbing his pack I pushed him up and urged
him on a few steps farther. They closed in behind us, but we were on the upper side of them now,
and were safe. Never again, as we looked back on those vapors during the night, did we see another
break in them. The remainder of that night and part of the next morning were occupied in making
the ascent of the slopes and reaching again our summit camp. Without water, with sore feet and
painful steps, with aching muscles, with hands benumbed with the cold, freezing air, up over the
shoe-cutting aa we stumbled along, picking our way as best we could by the glare from the volcanic
fires and the dim light of a quarter moon. Someone, exhausted, dropped down; we all rested a little;
then up again until another dropped exhausted. After a time exhaustion became so great that to sit
down to rest meant to immediately fall asleep; but the freezing wind piercing our garments chilled us
to the bone, and presently we would awake with chattering teeth and quivering limbs. Thus the
night passed. Morning began to dawn; the sun lighted up the distant clouds below us, and the
smoke of the volcano, still drifting off to the north, hung like a claret-colored scarf against the

feathery whiteness of the clouds beyond. A cheerful warmth in the sunbeams was very welcome.
(5761
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Two streams flowed down the mountain, one toward Kau—this lasted only ten
days—while the other and larger ran toward Hilo in the track of so many others, finally
ceasing July 23d. Then came severe earthquakes, felt in various parts of the island
during that day, but no harm was done; neither did the flow of three weeks do any
harm as it passed through a region already blasted by previous streams of compara-
tively recent occurrence.

FIG. 124. A SOURCE OF ERUPTION, 1899. HITCHCOCK.

January 14, 1898. Frank Godfrey.—Not a sign of life [Kilauea].

March 26, 1898. L. A. Thurston estimates the pit as 8oo feet deep and 150 feet in diameter
at the bottom. He also notes increased heat in the crack parallel with and four hundred feet dis-
tant from the north wall. ‘‘It is sizzling hot a foot back from the edge and shows a cherry-red
about twenty feet down. ‘This is the first fire seen in the crater since June 24, 1897.”

March 2, rgoo. L. A. Thurston.—There was a breakdown filling the ‘‘bottomless pit,”
and some fire. (5771

———————— . |
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February ry4, rgor. L. A. Thurston.—Very little sulphur vapor arises from two or three
spots on the north and east sides.

August 3, rgor. W. T. Brigham.—Found Halemaumau a conical pit clear to the bottom;
some sulphur on western wall.

August 25, r9or. Fred Waldron.—At 10 p.M. a lake four hundred feet in diameter has just
formed in the bottom of Halemaumau on the Kauside. Ithas theshape of an irregular quadrilateral.

September 12, rgor. L. A. Thurston.—The new lake has subsided, leaving a black ledge
100150 feet above the present bottom. ... No fire is visible in the daytime, but it can be seen at night.

June 12, r9oz. L. A. Thurston.—No change in crater rim since February 14th. Pit gener-
ally filled with sulphur vapors.

August 25, 1902. F. Waldron.—At 10 p.M. a bright glow was observed over Halemaumau;
on going over it was found that a lake had formed at the extreme bottom near the base of the wall
on the Kau side. This lake is now about 400 feet in diameter.

September 12, 1902. L,. A. Thurston.—The new lake at the bottom of the pit has subsided,
leaving a black ledge at an estimated height of 100-150 feet above the present bottom of the pit.

Oclober 13, r9o2. W. E. Skinner.—Brilliant display over surface of lake.

October 20-27, r9o2. Whitman Cross, of the United States Geological Survey.—On Monday
the 2oth instant, there were almost no signs of activity. The lava flow produced by earlier action
was recognizable. With a tape line parallel tangents to the circular outline of the crater were drawn,
which were 1500 feet apart, representing the diameter. The depth to the consolidated lava was
estimated to be 825 feet; and the north-south diameter of the same was 575 feet. ‘The vertical wall
on the south was deeper than upon the opposite side, while in the first case there was a gradual slope
to the lava floor. On the other side the slope was higher up and connected two walls. On the north
edge of the lake there was a blow-hole or spatter cone about twelve feet high exhibiting two small
glowing spots, and sulphurous fumes arose from the cone without noise. October 23d there was a sound
of escaping gas from the blow-hole, like the sharp puffs of a locomotive getting under headway ; they
were irregular, though often strenuous. At 3 p.M. a part of the top of the cone was blown off, followed
by the sound of thrashing and surging lava. Atevery throb splashes of lava were thrown out of the
orifice and the cone grew rapidly. At 3:35 p.M. the whole northwest side of the mound was broken
down and a torrent of lava burst out like water from a pipe. The flow was steady, with occasional
spurts throwing small masses a few feet into the air.

The lava was liquid, red-hot, changing to dull red and black as the crust formed, and as it
spread out the domes and ropy lines so characteristic of the general floor of Kilauea made their
appearance. By 5 p.M the flow had covered half of the floor. At 7 p.M. the whole floor was covered
and the liquid still continued to gush out; then it decreased and new spatter cones were built
up with orifices by g p.M., from which jets of lava were occasionally thrown out.

The new lava lake exhibited during the evening the common phenomena so often described.
Cracks formed in the dull crust, lava pushed out in sheets or tongues, plates of the crust turned up
and sunk in the molten lake beneath. ‘The illumination was often brilliant, and all the conditions
combined to make the scene grand and impressive. On October 24th there was no flow; the floor
was so solidified that the fracturing and extrusion of lava was rare and of small extent. At the blow
hole there was frequently repeated the process of sealing up the orifice by viscous matter, then a
bursting out, making a new hole, which would be sealed up again in an hour or two.

On the evening of the 25th the strong glow indicated action, and there was another thin
flow over the sheet of the 23d. The spatter cone remained on the north side and no other vent could
be seen. The action was that of sealing up and bursting again, without any discharge. On the
27th, just before daylight, a bright glow was noted over Halemaumau, which was occasioned by
another thin flow.

November 8, rgoz.—Charles R. Frazier.—Lake at bottom of pit very active.
[578]
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When Hawaiian Hall of the Bishop Museum was planned I had reserved a
_suitable space in the centre for a relief plan of Kilauea, and as the place was now
ready, I went to the crater with my assistant, W. A. Bryan, to colle& the needed data.
Both by many photographs of the outer walls, and barometric measurement of all unde-

FIG. 125. ERUPTION OF 1903 BY DAY. C. BALDWIN.

FIG. 126, ERUPTION OF 1903 BY NIGHT. C. BALDWIN.

termined heights, I colle®ed considerable material, while Mr. Bryan made on the spot
a small model in clay of the proposed relief, corre&ing it from many positions. The
final plan now on exhibition is on a scale of 130 feet to the inch, and was constructed

by Mr. Bryan with great care, and has met the approval of all scientific men who have
[579]
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seen it. Ten days were spent at the crater in this work, and the volcanic manifesta-
tions were not of special interest, as the pit remained quiet and mostly clear of smoke,
giving us, except on rainy days, good views of the whole area, and permitting explora-
tion around the pit, and on its lee side. In the finished model arrangements were
made to remove the region around Halemaumau if at any time a marked change should
take place, and substitute a remodelled portion in its place. Only the difficulty of
finding place for so large a model has prevented the preparation of a similar model of
Mokuaweoweo. Ome of Haleakala would also be desirable, but the surveys of that
vast crater are not yet sufficient for the work of model making.

March 19, 1903. Professor J. C. Branner was at crater.

June 2r, 1903. W. R. Castle.—The time has come when the United States Government
might well reserve the whole region of Mokuaweoweo to the sea at Puna, a long, narrow strip to
include Kilauea and the line of pit craters, a comparatively worthless strip of country commer-
cially. It should also include the Koa tree moulds at Kuapaawela, where a forest of giant trees was
surrounded by a deep flow of later age.

August 23, r903. Clouds of smoke ascending from the pit, indicating a cessation of action.

October 6, 1903. St. Clair Bidgood.—The summit crater Mokuaweoweo broke out today at
12:45 p.M. December 8th activity ceased.

November 25, r9o3. Halemaumau again in action, and a lake, forty by a hundred and twenty-
five feet, formed early in the morning and remained active until January 10 of the next year.

Many people visited this eruption, and many reports were published,*” but
these being generally by inexperienced observers are somewhat in need of pruning.
Still, certain interesting matters may be sifted from the mass, and the camera affords
us (by the kindness of Mr. C. Baldwin) an indisputable testimony to at least one
stage of the outbreak. We may select reports from parties reaching the summit from
both sides of the mountain. Naturally the first party was from Hilo, and it left the
Volcano House by the Kapapala route already described. Starting from Kapapala
ranch in the morning on horses and mules, with pack animals and ample supplies,
they reached the 10,000 feet level at 2 o'clock p.M., and camped until 7 A.M. the
next day. The summit was reached at 2 .M., and the temperature was reported at
several degrees below zero. All were so affected by mountain sickness that, rolled in
their blankets, they threw themselves on the cold lava at the brink, suffering severe
pains in the head. Those who cared to look saw a small pool towards the northwest end
of the main crater, north of the centre of activity of 1896. Over the rim of this pool,
and, according to Mr. T. C. Ridgway, who left a plan in the Volcano House Record
which is here reproduced (Fig. 127), the stream flowed northeast for more than a mile
with a branch bending southward. The fountains which illumined the high column
of vapor were confined to this lake, and the outpouring lavas made a cone as clearly

127 Thrum’s Annual, 1904, p. 163. [580]
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shown in Mr. Baldwin’s picture. The party left the crater the next morning at 7
o'clock, and by evening were at the Volcano House. One of the party declares that
the roar of the “fire geysers sounded like the smashing of heavy seas against the rocks.
The spouting columns of white-hot lava arose...... to heights of several hundred feet,
and would fall back as blackened boulders
and huge chunks of congealed cinder.”
A party from Napoopoo were caught
in a severe hailstorm and lost their way,
reaching the summit after great hard-

ships. ‘“‘T'he sight was simply indescrib-
able. Columns of fire from forty to a

,
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hundred feet were playing, now here, now
there. We counted about thirty foun-
tains [meaning such fountains as are
common in Kilauea’s pools]: one fully
formed cone nearly seventy-five feet high
in about the centre of the crater, and one
forming a little to the southwest of it.
There was smoke or steam everywhere
in the crater, but the principal eruption
was in a line running through the centre
of the crater of Mokuaweoweo from the
southeast to northwest.”

Several of the party state that the
entire crater floor was covered with
molten lava, but others limit the lava to
the stream already mentioned in the
FIG. 127. MR. RIDGEWAY’S PLAN OF THE ERUPTION. northern ha]f Of the crater. This party
from Napoopoo had a bad time coming up,
and had left some of their number in camp at the 11,000 feet level; after spending two
hours and a half on the summit they returned rapidly to this camp. , In the words of one
of the party: “On arrival one of the guides who had remained with the sick one at camp
had coffee ready for us, and horses saddled and packed; no time was lost, as we wished
to make the edge of the woods before dark. We left the 11,000 level at 11:30 A.M.
and proceeded downward at a brisk walk, the animals feeling very cold and eager to
walk. Hardly had we descended a thousand feet when the sky darkened and a most

terrific snow and electrical storm was upon us. The hail was so pelting and heavy
(581]
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that it hurt our hands, although we wore woolen gloves. The mules refused to move,
and before many minutes the ground or lava was white with snow. The lightning
was vivid and hissed dreadfully, followed almost instantly by tremendous thunder.
We found no shelter, and were almost frozen stiff. On and on we rushed, and the
lower we got the less of the storm we saw. Dangerous as the roads had become we
made all possible speed. After an hour and a half the storm’s fierceness was broken,
and from there the homeward journey was uneventful. At the 8,000 feet level those
affected by mountain sickness recovered. The down trip took exactly fourteen hours;

FIG. 128. CAMP ON THE EAST SIDE OF MOKUAWEOWEO, 1905. W. T. POPE.

no stops were made. We went from where we camped to Napoopoo, arriving in the
morning at 1 A.M.” This eruption was confined to the main crater and lasted two
months, followed by a small flow from Pohaku o Hanalei.

To return to the Kilauea record:

November 25, 1903. St. Clair Bidgood.—Lake about 40X 125 feet. Fountains playing con-
tinually and surface very active. Remained active until January 10, 1904.

February 13, 1904. J. B. Castle.—Crater inactive.

May 14, 1904. Bishop Restarick.—Crater quiet.

February 23, r9o5. Demosthenes Lycurgus.—Fire at bottom of pit.

Marck 20, r9o5. W. Williamson.—Fire at bottom.

May 1, 1905. L. A. Thurston.—Pit has filled up since November.

July 22-23, r905. Professor W. T'. Pope and party were on the summit of Mauna Loa.
By his kindness I am enabled to present to my readers some of the good pictures he made on this

trip. The view of the camp south of Pendulum Peak, and the one used by many parties from
[582]
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Kapapala, shows well the exceedingly rough nature of the surface. The outlook from the plateau
(Fig. 130) gives some idea of the vast western wall and its nearly perpendicular surface, while the
nearer view (Fig 131) of the eastern wall shows the layers and the talus, and also the fresh lava
flows on the floor. The descent can be seen to be far more difficult than that into Kilauea. Onecan
easily imagine, while looking at these pictures, the disgust of the botanist Douglas, who saw noth-
ing worthy the attention of a naturalist !

September 16, 1905. L. A. Thurston.—Little sulphur in smoke : no noise [in Kilauea].

December 15, 1905. Clifton H. Tracy.—The volcano is more active than for three months,
athough the fire is still confined to two cones in the southwest.

January 22, 1906. A. Loebenstein measured the depth of the pit at 576.9 feet.

December 2, rgo6. E. D. Baldwin.—Fire visible in pit after nearly a year of inactivity.

FIG. I30. WESTERN WALL FROM PLATEAU. W. T. POPE.

January 9, 19o7.. Eruption of Mauna Loa. After a few slight earthquakes
that were felt, not all over Hawaii, but in a few places only, about midnight on the
ninth of January a bright light appeared on the summit of Mauna Loa, as it seemed
at first, and it was some time before the true locality of the outbreak was determined.
This proved to be far below the summit on the southern slope of the mountain, in the
Kahuku region, already the seat of the eruptions of 1867 and 1887. As may be seen
on the map, its source was higher up than either of these flows, and about half way
down it divided into two nearly equal streams with a small and rather unimportant
one between these and nearer the westerly one. Many visited this eruption, but there
was little to relate differing from its predecessors. One or two points, however, appear
in the summary given'*® that may well be reproduced here:—

So violent was the activity, and so liquid the flow of pahoehoe lava that the stream reached
and crossed the Government road on the Kona side of the lava flow of 1887 in two days, advancing
in places at the rate of seven miles an hour, destroying the telephone lines and stopping traffic for a

%7 Thrum’s Annual, 1898, p. 131. [584]
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short time. By the 16th it had extended over thirty-five miles of waste land, and in a moving mass
fifteen feet high, and half a mile wide, changed in character to aa, it kept onward at the rate of thirty
feet an hour, shortly afterwards subsiding, but only to give way to a new flow which also crossed the
road and seemed to have come from the same source, though at a much lower elevation.

The second flow was merely a branch of the first stream, and, like that, was,
at its separation at the Kamoalaala hill, pahoehoe; but as it advanced and cooled it
assumed the aa form, and this was the nature of both branches as they crossed the
road, showing a depth of fifteen to thirty feet, which was increased at the end, which

FIG. I13I. AT THE FOOT OF THE WALL. W. T. POPE.

of both streams was some three miles from the sea, to over fifty feet. A lake some
800 feet in diameter formed in the course of the flow, and a party of prominent citizens
managed to get a clear view of this lake, and their description is as follows:

[There were] two great holes in the bluff out of which two streams of lava were running.
A little way from the shore was a fountain that kept shooting hot lava fifty or sixty feet into the air.
Occasionally the lake would cool in spots, making little black islands, and then a wave of molten
lava would rush across the surface and bury them. This continually changing scene entranced the
observers for some three or four hours. [It is noteworthy that this temporary lake exhibited the
motions of the pools in the crater of Halemaumau, indicating the origin of fountains, etc., to subsist
in the lava stream itself.] A stream of lava ran between the party and the lake; yet, desiring a closer
view, they crossed the flow, which was all aglow underneath, and got right to the base of the lake
which had built itself up about sixty feet. Looking up a glowing hill to the rim of the lake did
not give assurance of safety, so they retreated, then rested for the night, taking hour watches, lest the
walls of the lake give way and rush down the hill, which sight, should it occur, they desired to see.
On January 24th the flow ceased, but activity at the source continued for some time.

[585]




FIG. 132. MOVING MASS OF AA IN FLOW OF 1907. PRERKINS.

FIG. 133. FRONT OF THE AA FLOW, 1907. PERKINS.
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This lake finally broke through its encircling walls and followed the rest of the
flow down the hill. The lava where the flow crossed the road shows many very bril-
liant particles of olivine, and at the time of eruption unusual quantities of sulphur
were noticed by many visitors. Kilauea, which had been slumbering, again roused into
action about the time that this Mauna Loa eruption ceased. We take up the Volcano
House Register again.

January 23, 1907. Rev. E. W. Thwing.—The lake was more active, and steadily rising.

April 12, r9o7. Immanuel Friedlander found little fire.

May r2, r9o7. Demosthenes Lycurgus.—After some days quietness in the crater, fires re-
turned last night; cone on north side of pit quite busy, spurting every few minutes to a height
of fifty to sixty feet. A stream of lava from above flowed almost around the whole floor of the pit.
May 28: active and the ‘‘hole’’ that sank some weeks ago is rapidly filling up.

June 6,08
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FIG. 134. LAKE, MAY 24, 1908. FIG. 135. LAKE, JUNE 6, 1908.

July ro. Lycurgus.—A lake of fire seventy-five feet in diameter.

July 25. Lycurgus.—Fire returned, but in small quantity.

November 20. Lycurgus.—The volcano became active again after a quietness of seven months.
The whole pit was lighted up. The next day those who went down found only a little cone on the
Volcano House side of the pit, with flames of fire, but no lava flows or fountains. In the evening
the fires disappeared again.

December 7, r9o7. W. A. Wall, Surveyor.—Found the pit 450 feet deep to a contraction
only 200 feet in diameter, and this, a little lower down, showed fire about 40 feet across.

December 16, rgo7. W.B. Henshall.—Quite active.

May 24, 1908. L. A. Thurston.—I estimate the pit to be 200 feet in depth, and the lake
800X 400 feet in the form [shown in diagram, Fig. 134] with an island in the middle of the larger
end. There is more activity than at any time since the breakdown, March 11, 1894.

June 6, 1908. C. J. Biart made a sketch of the lake at 8 o'clock p.M. (shown in Fig. 135).

June 2r, rgo8. L. A. Thurston.—The depth of the pit is about the same as on May 24th
last, but the size of the lake has increased about fifty per cent. The diagram by C. J. Biart fairly
represents it. [587]
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Early in September, 1908, Halemaumau, which now was a single pit on the
top, or near it, of the huge dome of lava which forms the floor of Kilauea—about four
hundred feet above the general floor of Kilauea in 1864, when the writer first visited

and surveyed the crater—had filled with lava to within a convenient point for
1908  observation from the highest part of the rim, and not a few visitors made photo-
graphs of the pit both by day and night, some of which I am privileged to use
for the clearer understanding of the condition. Never before perhaps have so many

FIG. 136. HALEMAUMAU IN AUGUST, 19o8. PERKINS.

night scenes been secured, and those I shall present will give, so far as black and
white can give, some idea of the wierd appearance of the molten lava as seen through
the opening cracks, often enough described, but hard to understand from mere words.

The process of filling had been a slow one, for the pit left after the last empty-
ing was a very deep one. For a long time there had been no fire (or molten lava) in
the visible crater; walls of cracked and irregularly disposed rock supported a black,

uneven, and much cracked rim, which seemed in places ready to fall, and generally
[588] ’
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projected over the abyss. When the lava again appeared it was like a small spring of
tar at the bottom, which was at least six hundred feet below the average rim. So
far below the spectator that it seemed of little importance or interest, but it was the
sign of returning action, and soon the molten matter accumulated in a little pool whose
surface was broken at intervals by the spouting lava in the way familiar to all who

FIG. 137. SURFACE OF HALEMAUMAU BY NIGHT. PERKINS.

FIG. 138. SURFACE OF HALEMAUMAU BY NIGHT. PERKINS.

have seen Kilauea in action. The spring which supplied the vast reservoir was inter-
mittent, and the surface of the pool rose slowly and irregularly. As it rose, however,
the action increased, as is usual, and all through August the height of the lava column,
at least fifty feet above the base of the dome, was critical. How much longer could
the walls of Kilauea withstand the pressure? Fountains of lava frequently spouted,

and as many as fourteen were counted in a single evening, the glow from the pit illumi-
[s89]
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nating the whole crater so that lanterns were hardly needed for the parties who visited
the “everlasting house of Pele” by night. While the action was distributed over the
whole surface of the pool, some of the fountains seemed to have a definite position
which they retained for days; such was a vigorous one in the eastern half of the pool
which hardly varied its place during the two weeks of our stay at the crater. It was
like the “Old Faithful” of previous years, although not in the same place. Under the
east bank the floor was at times at a lower level than the general surface of the pool,
which seemed to form a rim or dam there, and thus repeat in a measure the process so
often seen in Kilauea, and shown especially in Silva’s remarkable photograph (Pl. L).
As seen in Perkins’ view of the east end (Fig. 136), two falls of molten lava mark the
raised wall, and the reader will bear in mind that much of the surface to the right is
red-hot and subject to the breaking up and gushing forth of white-hot lava. By night
the scene is by no means so tame as it appears in the photograph, where the red-hot
lava is no brighter than the black lava of the walls. Mr. Perkins has caught the
effect better than any others whose work I have seen (Figs. 137 and 138), and one
can see the bright lava drawn out from the cracks, a process which gives the impression
of currents flowing in a definite direction. The light, cloud-like effects are from the
brightly illuminated gases, and it will be noted how local the escape of these gases is;
not a sign of any such emission over most of the exposed surface. In Mr. Thrum’s
picture (Fig. 140) a long crack is seen from which the lava seems to flow toward the
spectator; and this picture also shows how the action was spread over the whole surface
of the pool. In Fig. 141 are seen the tiny watch-fires which are so beautiful a feature
of the night view. These are often so small and so constant that they are like lan-
terns placed as danger signals.'**

A view from the northwest bank of Halemaumau, taken at the same visit (as
Fig. 136) by Mr. Perkins, shows the shelter hut whence the best views have been
obtained a little to the left of the centre of the picture (Fig. 139), and it also shows the
irregular outline of the pit and the varying level of its walls. From this it will be
seen that the rim where the outlook is built was not at that time undercut, but seems
as solid and safe as any part, while the impression given, especially at night, is of an
overhanging shelf. Another curious fact is to be seen in this capital picture: while
the structure of the rim in the foreground, where it is lowest, gives the impression
(and a correct one) that the pool had overflowed here, yet on the much higher part of
the rim farther to the left the same formation is found, and certainly the pool could

128T'he walls of Halemaumau may be shown in these night views, when the illumination from the lava is insuf-
ficient, by a short exposure by daylight, and, leaving the camera undisturbed, repeating the exposure by night.
[s90]
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not have overflowed all round simultaneously. Has the higher edge been raised or
the lower edge been depressed? If so where are the faults in the wall?

On Friday, September 4th, in the early afternoon the fountains ceased to play,
and soon the subsidence of the pool began. Parties coming up from the pit at dusk
reported the fall at several hundred feet, but the light as seen from the Volcano House
and reflected on passing clouds did not seem less than it had been when darkness came

FIG. 139. HALEMAUMAU FROM THE NORTHWEST IN 1g0o8. PERKINS.

on. Mr. C. B. Thompson, Mr. Chas. N. Forbes and myself at once started for the
Halemaumau. The earth light was still sufficient to show the path. All over the
surface of the pool, which had fallen perhaps a hundred feet generally, but much lower
on the northern side under the observation hut, were bright lights, and most of these
remained stationary during our visit.

In the centre of the pit was a curious break running east and west, at the edge
of which was a vertical slab of lava, semicircular in form, resembling half a mill-stone,
and other slabs continued the wall for some distance. Over these fell a cascade of

[591]
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lava in a condition I had never before seen; its particles seemed to be in a state of
mutual repulsion, and although white-hot, fell through the central hole of the “mill-
stone” as meal. There seemed absolutely no cohesion, no signs of plasticity in the
molten lava. There seemed to have come a spirit of disassociation into the pit, and
the white hot particles of lava seemed in haste to get as far from each other as
possible. ‘They scattered like a flock of frightened birds. Another puzzle added to
the lengthening list!

The descending lava had left pockets of molten rock in the walls; these emptied
themselves on to the sinking crust with spatters and flashes. Masses of lava had also

FIG. 140. HALEMAUMAU BEFORE THE BREAK. D.F. THRUM.

been left adhering to the loose walls, and one of these, apparently weighing twenty
tons, broke from its place, sliding down a path marked by a trail of white-hot lava so
brilliant as to light up the clouds above the crater. Before it had fallen fifty feet the
huge boulder broke in two, displaying its interior, brilliant as an arc light, and then
began the utter disintegration of the mass as it thundered down, the bright particles
scattering as did the “meal.” All the while the danger signals burned here and there
over the black crust. Here and there would come a break, and the old movement of
apparently viscid lava was seen for a moment, but it soon broke up. Less fleeting
was a huge interrogation mark drawn in fire on the western side. What, indeed, did

itall mean? And the question was unanswered when at last the burning mark had faded.
[592]
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Directly under the cliff on which the observation hut stands was the deepest
hole into which all the incandescent meal of this infernal mill was sinking down; even
had it been safe to approach the edge to get a good view into the abyss, the heat was
prohibitory, and while the mill-stone in the midst still poured its grist down the slope,
the danger signals grew dimmer, and here one went out in the darkness, and no lamp-
lighter was at hand to renew it; the walls seemed to have shaken down all their loose
rocks, the crust was no longer breaking, and the glory of the scene had ended. We
could still see light from Halemaumau when we reached the Volcano House, but how
dim compared with that which had brightened the whole crater the night before!
Saturday night the pit was totally dark, no sign of fire could be seen from the house.
All seemed over, but the emptying of the pit had stopped, and that was an indication
that soon the action would be remewed, and no such long period of inactivity as had

FIG. 141. NIGHT VIEW OF HALEMAUMAU, AUGUST, 1g09. MISS M. REED.

been the rule for many recent years was to be expected, and on the third day the
lava rose again with great violence, throwing spatters above the rim of the crater.
Nor was this a mere spasmodic action, for the renewed action has continued to the
present writing.

March 13, 1909. At Hilo, about 3:30 A.M., two sharp shocks of earthquake,
separated by a slight interval. Pictures were swung, and light objects were upset.
March 14, three slight shocks in the forenoon, and another in the evening.

Thus far this informal History was approved and ordered printed March 26,
1909, but a visit to the Volcano of Kilauea on October 7th, 1909, undertaken to settle
certain doubts in the record, determined me to add to the record herein printed such
observations as have been placed in the Volcano House Register during the interval

caused by the unexpected delay in the printing. I am the more ready to do this as
L593]
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this volcano has developed in the meantime an action to me new and very interesting;
and also that the volcano has been visited by the very distinguished English vulcan-
ologist Dr. Tempest Anderson of York, and the well-known professors in the Massa-
chusetts Institute of Technology, T. A. Jaggar, Jr., and R. A. Daly, the last two
interested in the establishment of a permanent observatory at Kilauea, a result so
ardently hoped for many years and frequently referred to in these pages.
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AFTER the breakdown of September 4th, the lava soon returned to Halemaumau,
and the Register resumes the notes:—

December 12, rgo8. E. D. Baldwin.—Lava returned September 7th, and in two hours was
within 150 feet of the spot whence it fell September 4th. According to the accounts the lake rose
and fell spasmodically after the 7th, and during some time in October had reached a place one hun-
dred feet below its elevation on the 4th, only to fall again as evidenced by the present black ledge
some forty-five feet higher than the level of the lava as it now stands.

During November and December the lake has as-
sumed again its steady filling action, and at this date [Dec.
21, 1908] is 235 feet below the point of observation. Two
nights ago the lake was nearly 250 feet deep. ... The small
rim of the lake is constantly being built up, and many
small flows pour over the sides; last evening within three
hours there were some eight overflows, many reaching the
walls of the pit. There were three other centres of action
at the rim of the lake where the continuous splashes of the
fountains have formed spatter cones; one at the south-
west corner, another at the north side, and the third, a
heavy moving fountain, at the east corner. ...Old Faithful
was still in its old position, but only bubbling up every
few minutes.

Mr. Baldwin also speaks of “traveling foun-
tains” on July 26th, when Old Faithful started
traveling in a westerly direction, followed quickly
by another great fountain, until there were at one

time four or five of these curious fountains.

A. Observation point 279 ft. below V. H. floor. bserva-
B. Level of lava September 4, 1908, S.ome of. these‘ struck the shore undel.' the observ
C. Black ledge formed in October, 1908. tion point with great fury, splashing over the
D. Level July 26, 1908. .
E. Level October 7, 1909. bank. I shall describe these more fully when
F. Level December 21, 1908. I come to my own visit.

FIG. 142. SECTION OF PIT. BALDWIN. April 7, 1909. Professor T. A. Jaggar, Jr.,

records temperature of steam cracks. As his visit
to these Islands was to ascertain the desirability of establishing such an observatory
as the author has repeatedly advocated, he will doubtless publish his report, which
will be more interesting than any such brief quotations of his recorded or spoken
results. Soon after his visit, Dr. Tempest Anderson arrived at Kilauea, and after
a brief visit joined the author in a hurried trip to the crater of Haleakala on Maui,
where we camped in the crater two thousand feet below the rim, which rises some ten
thousand feet above the sea. In the bottom are many cinder cones, some a thousand

feet high, and of beautiful regularity; the sides often dotted with the beautiful “Silver-
[s595]



218 - Kilauea and Mauna Loa.

sword plant” (Argyroxiphium sandwicense), and the record of their eruption accentuated
by volcanic bombs of beautiful regularity and divergent size, from a few inches to
several feet in diameter. These bombs, so abundant here, are rare on the other
Hawaiian volcanoes. Dr. Anderson took many photographs which it is to be hoped he
will publish, for his great skill in this work was supplemented by very favorable
weather. From Maui he went directly back to Kilauea, and has made the following
record in the Register:

July 11, 1909. Dr. Tempest Anderson.—I have been here over three weeks at intervals
during the last month. The place grows upon me, and the Volcano increases in interest. It is
different from anything I have seen in the Old World, the West Indies, or in Central America. There
one sees volcanoes building up piles of ashes and lava by explosions and outflow. Here explosion
is subordinate, while there goes on also a process of solution and undermining which at present is
more active than the building up. This is really the most striking difference noticeable. Beyond
this the steadiness and restrained activity of Kilauea is remarkable. In regularity Stromboli in
Europe compares; but in its case activity takes the form of frequent small explosions instead of a
steady flow. The volcano I have seen most strictly comparable is Matavanu, that broke out in 1905
in Savaii, Samoa; in that case a river of molten lava flows in the bottom of the crater, enters a tunnel
and runs underground several miles to the sea, into which it flows visibly by many changing mouths
with the formation of vast clouds of steam. Matavanu, therefore, is certainly a river, while Kilauea
may be either a river or a boiling pot. Characteristic of this whole region, and unknown to me else-
where, are the pit craters so frequent here, and of which Kilauea and the crater of Mauna Loa
[Mokuaweoweo] are prominent examples.

July 5-14, 1909. Rev. J. M. Lydgate made the plan on the opposite page; it will be noticed
that the lava pool was at that time confined to a depression in the floor of the pit. Mr. Lydgatedis-
claims great accuracy, but his plan is substantially correct.

July 5-14, r9og. Miss M. E. Haskell. —During the first half of July the southeast part of the
crater was clear enough of fumes for a descent. For additional data for the map [p. 219] a descent
was made by Mr.J. M. Lydgate, with Prof. R. A. Daly, of the Massachusetts Institute of T'echnology,
and Miss M. E. Haskell, of Boston. ‘To the east of the Rest House, at the west end of the ‘‘Fallen-
in area outlying crater,”’ the descent began. In the external wall of the crater a cave was found
five feet high by about eight by four or six, with stalactited roof and walls. The stalactites were of
lava a finger-length or less, crusted with delicate white, tasteless crystals, some of which Mr. Daly
collected for analysis. On the floor a white crystalline powder, with a soda taste, lay thick in patches;
also collected for analysis. At the eastern end of the fallen area a rope was used for thirty feet of
the descent to the first bench. Thence the trail is marked on the map. Some of the white stains
conspicious on the precipitous walls on the south side from the Rest House and elsewhere were
examined and found to consist of crystals similar in appearance to those in the cave. Fallen boulders
from these walls were also whitened with the crystals in spots. The floor of the first and second
benches is as chaotically upheaved as the roughest part of Kilauea the great. One pile, visible from
the crater top, is like a spattercone. The floor of the last bench, 49 feet above the molten lava, is
covered with a crust but a few months old and comparatively smooth. Fumes all along the route
were much lighter than their appearance from above led us to expect, and the last bench was quite
clear. On July 19th, part of this bench above the southwest cave fell in and closed the cave, and

on the first and second benches fumaroles opened near the trail and made descent impossible.
[596]
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Nevertheless some rash people ventured down at a time when the fumes were
less abundant, and were there photographed by Mr. Moses, a photographer of Hilo.

In approaching the crater on the evening of October 6th, a bright glow was
seen over the tree tops as the gloaming came on, and when we came out on the bank
before the Volcano House the deaxty of Kilauea appealed to me as never before. The
whole diameter of Halemaumau was lighted up with a clear and almost uniform light,
while from the central third arose an ever-changing and exquisitely graceful column
to the height of many hundred feet, then expanding into the usual overhanging
cloud. This column was by no means smoke, but a thin vapor only dense enough to
reflect the color of the boiling lava below, and this vapor was controlled by constantly
changing currents or intermittent supplies to spread and contract, curl and twist into
most beautiful and attractive shapes. Not long, however, did the exhibition present
itself, for the mists came between us and the pit like an old horn lantern, and we saw
only the general glow all that night (October 6th). In the morning there was only
the thin smoke coming irregularly from the whole surface of Halemaumau, but thicker
and whiter than the abundant steam that arose from many parts of the main crater
bottom as well as from the perennial cracks on the upper banks, for it had rained
abundantly during the night.

I went early down into the crater to avoid company, for there is to me a solemn
feeling of exhilaration in this grand temple of the living God that cannot be shared
with strangers. At the very beginning of the descent my old friends the e/gpazos
came flying to see, in their curiosity, who was the intruder, and they seemed almost
to welcome me in their sweet notes. But once on the crater floor and the stillness was
complete, even the breezes were silent, it seemed out of tune to break it with the crunch
of one’s tread on the lava. I paused on the bridge over the great crack and distinctly
heard the dropping, on the deep bottom of the water resulting from last night’s rain;
the water at this end of the path made more noise than the fire at the other. As I
approached the pit I turned to the left and came upon the brink where the downfall
of the wall had occurred, so that only two-thirds of the pool could be seen, and little
of the heat felt. It was well not to see the whole at once. Strangely it was not the
wonderful cauldron of boiling lava that first caught my attention. On the high western
wall that faced me was an opening, as the mouth of a tunnel, half way up the almost
perpendicular wall. It was very regular and apparently about ten feet high and twelve
feet wide. That was on a part of the wall exposed during my previous visit about a
year ago, but it was not there then. Its black mouth indicated some depth, but
although the sun was behind me I could see but a very little way in, and this was the

sort of duct I had always imagined the pit would disclose if emptied; and yet, I had
: [598]
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repeatedly seen the empty pit and never a conduit of such size, if indeed any, that
could be considered passages for the retreating lava while the pit was emptying itself.

On the outer walls of the pit was the line distinctly marking the surface before
the fall of September 4th of last year; below this, on the south side, was a series of
dislocated benches like seat rows in an amphitheatre, but inclined at various angles
to the horizontal; on the eastern side was the large mass of wall which had sunk
perhaps a hundred feet as shown on the survey of Mr. Liydgate, and over this (of which
the inner edge is much the higher) was the most comfortable, although not the most
extensive, view of the molten pool, the heat at the usual point of observation being
altogether unbearable.

This pool, to most visitors the great attraction of Kilauea, was, as we had sup-
posed from the brilliant light reflected from the clouds the night before, in a remark-
able state of activity. Not a sign of the alternate crusting over and breaking up so
common a phenomenon on former visits to Halemaumau; all was in violent and exces-
sive commotion within the banks of the great pool. At first the current controling
the whole surface was strong towards the east bank, moving, as I estimated, at the
rate of five miles an hour, but others visiting the pool on the same day at a later hour
trebled this estimate. It seemed as if the molten contents were pouring out, and one
looked at the opposite rim to note a subsidence, but there was none. Over the entire
surface were jets by many score, not like the fountains seen when lava breaks from
the mountain side or from the bottom of Mokuaweoweo, but jets more like those shown
in Plate LX of Dana Lake. These were of varying diameter, but perhaps averaged
twelve feet in height. All were moving in the current, but apparently independent of it
in some degree, for frequently those behind would overtake the next in advance, melt
into its substance and continue with accelerated speed: this action was repeated until
perhaps ten were gathered into one great sheaf, increased in height as well as in
diameter until the united mass was fifteen or more feet high and ten feet in diameter,
when it dashed violently against the bank, throwing spatters on to the bench above
and spinning abundance of Pele’s hair from the drops. All the trail shown on Mr.
Lydgate’s map was covered by the splashes.'

These “traveling fountains,” mentioned before by Mr. Baldwin, were new to me in
all my observations of the Kilauean pools. Pele had not exhausted her repertoire,
and presently some large, almost flat, floating islands appeared on the western margin.
Whence they came was not evident, but they were very black, perhaps a hundred feet
by fifty and appeared to be launched from the brilliant glow on the west coast.
They had not floated a hundred yards from the shore before the jets (which I likened

129 This trail was marked in the copy of the map in the Register, but does not appear on the copy he sent me,
which was used for the illustration. [599]
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to dogs pursuing and jumping at their prey), seemed to bite mouthfuls from the sides
until the mass seemed to writhe in pain, and near the midst of the pool a larger foun-
tain, perhaps “Old Faithful,” rose suddenly and swallowed what of the island the side
skirmishers had left. Three other islands of similar size and form met the same fate
before I started around the brink to discover the point of origin of these perishing
islands, but on the journey round, the pool was not visible, and when, after some delays
on the way to photograph the spatter-cones, the west bank was again in sight, the
motion had reversed and the current was running as rapidly as before in the opposite
direction, and no islands were on the surface. I looked for flames, but saw none. The
vapors were at times very transparent, then of a bluish tinge, and again opaque and
smoky. There was less noise than usual, for there were no falling crusts, only liquid
lava. I was sorry not to see the reversal of current, but at former visits (when, how-
ever, the motion was by no means so rapid) the change was made with very little
disturbance and little slackening of speed. The currents are a more common phe-
nemenon but the speed is usually much less than at present; the apparently causeless
change of direction is also familiar.

The pool seemed somewhat larger than when measured by Mr. Lydgate, but
still was not filling the bottom of the pit, and did not seem much higher. I tried to
see what changes appeared in the surface of the boiling pool with the changes from
clear to smoky fumes emitted, but the change was so gradual that no change was noted.
On my way back to the Volcano House I passed a hot place on the trail about half-
way between the pit and the bottom of the path down the bank, which I did not notice
in the morning. From the first level stretch on the rising path there is a good view
of the dome-like bottom of the crater. I had no means of measurement, but I do not
feel deceived in thinking that this dome is at least fifty feet higher than it was last
year. I have never seen the dome shape so distinct, and it seemed ready to overtop
the western outer wall. When I first came to the spatter cones near the Rest House,
I noticed a large cloud of steam issuing from near the base of Uwekahuna, but on my
return two hours later it had disappeared; probably the effect of the rains during the
previous night.

As the sunlight faded the beautiful peach blossom tint appeared on the vapor
over the fire, and it deepened into red and orange as the night came on, until the won-

derful effects of the previous night were surpassed.
[600]
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PLATE XLI.

Two views taken from nearly the same position on a small stream near Hilo,
during the eruption of 1880-81. In the first the lava flow has just reached the brink
of what was a small waterfall: this has been boiled up and the molten rock is
taking its place for a fall of some twenty-five feet. By daylight the falling lava
looked dull red or black, but at night resembled more a flow of blood. During the
night the pool was dissipated in steam, and the second view shows the pool utterly
obliterated by the lava. This is by no means an uncommon occurrence in the Hilo
region where the water courses are often in the path of the descending lava stream.
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PLATE XLII

A descent into Halemaumau when the lava in the foreground was too hot
to step upon. Very little vapor was present and no sulphurous fumes.
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PLATE XLIII.

The upper figure shows ‘‘The Three Sentinels,”” spent blow-holes on the
north edge of Halemaumau. Although taken several years ago, the photograph
well represents the present condition of these cones.

The lower view was made by the author a few years ago of the surface over-
flow from Halemaumau falling into the break at the east side of ‘‘Little Beggar.”’
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PLATE XLIV.

Two views of pools in Halemaumau. The upper shows the self-made em-
bankment formed of crusts and over-flows. Note the absence of steam or other
vapor over the active pool. The lower shows the dam separating the pools. The
surface of the lava seems smooth as water.
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PLATE XLV.
A cone in Halemaumau: note the outer wall of precisely the same material.

The lava pool below the rim of Halemaumau. The surface near the shore
is hard and accessible. Little vapor rises from the central portion which is active.
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PLATE XLVI.

A portion of drawn out cooling lava from lava-fall.
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PLATE XLVII.

A small mass of a-a, natural size.




MzMoOrRs BisHor MUSEUM, VoL. II. PLATE XLVII




PLATE XLVIII.

A cave stalagmite of the slender variety. Broken from the floor of a cave
in Kilauea.
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PLATE XLIX.

The broader form of cave stalagmite from Kilauea. The drops near the
bottom seem to be hollow, and have been broken in extracting the specimen from
the cave floor. This form is less common than the last.
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