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- passed, nLoigbt miles dhm%mpw that divides the Hilo fram -
the Puna district.  As theedarkness set.in, we began to elpu‘iw <
difficulties we had anticipated from our late start: the bustle andmoise

‘every moment more audible along the whole line as the hight
adve : what added not a little to our discomfort, was the bad road
we now had to encounter, rendered worse as each native: passed on in
the tracks of those preceding him, until at last it became in places
quite miry. - T

We continued on, however, until we found most of"the natives had
come lo a stand, and were lying about among the grass by the road-
side near a few grass-houses. One of these was hired for our accom-
modation and to protect us from the heavy dew, to which the natives
seemed accustomed : here we proposed to stay until the moon ,&m@

+ and in the interim to get what little rest we could. -~ «°* “

Afier it became sufficiently light we again set out with a part of our
host. The cloud ol the volcano of Kilauea lay before us like a pillar
of fire, to guide us on our way. We reached Olaa, the habitation of

- Pea, about half-past four.

Here we found Messrs. Waldron and Drayton, who had preceded
us, taking their breakfast on a large round of beuf a la mode and
coftee, in which we all cheerfully joined. We concluded to stop here
until eight o'clock, 1o allow time for the natives to cook their food and
serve out the rations of poe. =]

It will scarcely be possible to form a full idea of our company : that
of my Lord Byren is described as a sort of triumphzl procession;
ours was very different from this, and was more allied to a May-day
morning in New York, or a vast caravan. It consisted, as my friend
Dr. Judd informed me, of two hundred bearers of burdens, forty hogs,

a bullock and bullock-hunter, fifty bearers of poe (native food), twenty-
five with calabashes, of different sizes and shuapes, from two feet to
six inches in diameter. Some of the bearers had large and small
panels of the portable house on their backs: others, frymg-pans or
Kkettles:'and others, tents or knapsacks. Then there were lame horses,
which, instead of ecarrying their riders, were led by them; besidesa
large number of ha.ngers-on, in the shape of mothers, wives, and
.~ ochildren, equalling in number the bearers, all grombling and com-
B ‘pwmng of their loads; so that wherever and whenever we stopped,
', eonfusion and noise ensued. T felt happy in not uﬁdﬁrmndmg tﬁ%
language, and of course was deaf to their com;ﬂamls It waa 1
evident that the Joads were unequally divided; and 1 must do
_nntives the justice to say, they had reason to complain, not of us,
.‘ P ﬂ' -nch other. It was impossible for the thing to be remedagg
Lo
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see several natives staggering
iriloads, while one or two would® be skipping along with a
ds‘w only. At first, many of them preferred the hog-
g business ; but | understood that they aficrwards found out that
‘0o sinecure to drive a hog either of large or small size, and
_ Aess 50 1o have ‘charge of the bullock, who was half wild: The
r and fright he produced among the natives, proved a soutzce of
ieh amusement to us; and some droll scenes took place as the
- ves rushed T ail directions to get beyond the reach of his horns,
 throwing down their loads without regard 1o the conseqiences.  This
was, however, prevented afierwards, by sending on the bullock, with
~ his attachés or drivers, in front.
~ * Kound Olaa to be one thousand one hundred and thirty-eight feet
“ . above th level of the sea; and the temperature there was 72°.
o - While we were getting a slight nap, Dr. Judd was engaged in
Fas superintending the distribution of food to the multitude, during which
| time.mueh confusion and noise existed. The natives put me in mind
© of wild beasts in this respect ; they seldom make any noise unless their
~ appetite and ease are in some way concerned.
Among the party we had several white men as interpreters, besides
"~ our native gaides, who formed as it were a connecting link between
_ ourselves and the natives proper. The whole was in keeping, for all
had set out for a hard and rough jourvey; and knowing we had an
- ™ wrduous task to perform, we were all appropriately clothed for work.
' The dress of the natives consisted of the maro and a light piece
of tapa-cloth, worn as a shawl, which, when working, was usually
wrapped around their bodies. In order to protect the feet, they were
“~ each furpished with a pair of raw-hide sandals, which they tie qp their
 feet.as boys do their skates. These arc put on so as to cover the
palms of the feet. For want of hide, some made sandals of ti-leaves,
which answer the purpose quite as well for a time, though they are not
N ugrable, and walking in them causes an awkward gait.
.Lmq ~The whole company was a sort of mob, cach moving after his own
fashion, apd straggling occasionally out of the path to save a few
p "vnrdsaof distance. The chief Pea and his body-guard brought up the
rear, 1o pick vp stragglers and assist the weary.
After leaying Olaa, we had no distinct path to follow ; for the whob
‘-mﬂ'mg becmaa mass of lava, which retained all its metallic lostre,
"\; ’}nd,megmﬂ as if it had but just run over the ground—so small was'
the action of decomposition. There were only a few stunted - bushes
= Wur track ; bmm dense patches of wood were 05931‘794!3‘3
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right. 'ﬁl\-dqmm.nlham sun; andw‘lﬂf v
pools of water standing fa the lava rock, as we frequently
natives would rush into them like overheated dogs, "o se
enjoy the temporary coolness brought about by the evaporation.

The lava had a peculiar metallic appearance, and' wemﬂﬁ_‘. 2

over the surface in a melted state. The natives call this smooth

pahojhoi, which is the same word they use for satin. This, nﬁeﬁ I

running smooth for some distance, would assume a wrlnklad or
form, showing that the mass had been pressed forward, in cooling.
The melted rocky stream, in places where the descent was rapid,
appears to have been urged forward with some velocity, and as the
surface cooled and became fixed, the melted matter has run out from
beneath, leaving a kind of trench or tunnel, which, in some placﬂﬁi of
_gonsiderable size. The localities of the tunnels are pointed out
hollow sound experienced in passing over them. 4

At 8 v m, we reached Kapuauhi, which ‘consists of a few houses,
and is about fifteen miles from Olaa. The temperature, on our arrival,
was found to be 80° in the shade, while in the sun it stood at 84°; the
whole extent around was black lava; indeed there was no place where
we could pitch a tent of six feet by eight, and as it looked like rain
we concluded to occupy one of the houses that was offered to us; but
it taught us a lesson we remembered for some time, for all our blankets
and clothes became infested with fleas, and those of the most vom(':iom'

Dr. Judd, finding that some of the natives were awrlbtdﬂl,wﬂ
back for a reserve of thirty men, to overtake us as soon as possible,
Several of the packages were unwieldy, and others, ﬁwugh small,
were puch complained of; among the latter was a small iron mortar,
or eprouvette, which I was taking up to try some experiments on
sound, in the rarefied air: this had been a great pest to the natives,
and they had made every endeavour to get rid of it. As there was
some difficulty in getting our host awake, and ready for a “
betimes, it was proposed that the mortar should be fired at
dawn: although small, yet with a well-adjusted plug driven into it, ¥

‘made the noise of a great gun. It was accordingly fired the next :_r

~morning to the wonder of all, and soon aroused the mob. ~Such was

the effect this had upon the bearers of it, that no
mm, and they pyfaliy mwmrden. having be-
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g _Qerm we had now attained was two thousand one hundred
- and eig vur feet ; the thermometer, 72° ? the lowest temperature in
e .mﬂﬁn& A slight shower of rain fell during the night.

- At 8 a.mywe left Kapuauhi, or what our company called “ Flea
wm hmng passed a most comfortless night. Nothing eould
‘be more annvying than the swarms of fleas that attacked us, and |
believe all the native houses are thus unpleasantly infested. In about
three hours we reached the Okea tree, known as the boundary of the
territory of Pel®, or the goddess of the volcano. In bygone days no
native dared venture beyond it without an offering to Pele, under
penalty of her vengeance. Many strange traditions are told of her,
and of the combats she waged with the ancient warriors of the island,
tn which she destroyed whole armies by her “floods of fire” Dr.
Judd and myself, while at the volcano, listened to one of these long
traditions from a young man named Kiwe, a descendant of one of the
« tradition bearers,” who were employed specially to hand down the
traditions in their family, and were thus the depositaries of the oral
archives of the nation. Kiwe came from Panau, in the neighbour-
hood of this district of fire, and we were, of course, very desirous of
obtaining any information be could give. As he had come to offer
bimself as guide, he was sent for to our hut, and was asked to take a
seal. Kalumo, the chief scribe, before spoken of, was sent for, and
began to question him relative to the traditions. Kiwe began by

- wdescribing various great chiefs and their genealogies, but nothing
relating to their feats or actions, except that the great chief of Papa-
pala and the goddess Pele had quarrelled about a surf-board, which
ended in his being consumed, afler having attempted to eross the fiery
lake upon it. Many interrogatories were put to him, but he soon
became sullen and refused to answer; he told us he had discovered
our intentian, and that he knew we were going to put what he said in
a book, that every body might read it, and therefore he would give us
0o further information. This I hope will be received as a sufficient
apology for my not giving the histories and details of these marvellous

- personages ; for, according to Kiwe, by relating them he would lose
his occupation as soon as they were printed.

Soon afier we left Kapuauhi, we met with soil formed upon the lava

> byw;ﬂnnizuhu ‘the bushes became thicker and more thrifty, rising
 into small trees; quantities of strawberry-vines were perceived, but

~ the patives searched in vain for some straggling fruit. The lime for
JI. .&!bﬂﬁnghnd passed, but they are said to be found in great abun-

dance, and of very fine flavour, at the proper seasom. - Oken was the

cipal wood, and there was some koa (Acacia). A .corions plant
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whs pointed out, the sap of which ummmn.mluim o

the inhabitants produce a %ort of tattooing in large an
lomps. 1 'did not learn how durable mym “This m is called
mau-u-laili. b, MRy
Our course, since we left our resting-place, was mriy M '
west, and the inclination on which we ascended was not as rapid as
had been. The country on our left was one entire rock, while that to
the right was still occupied by the line of forest I have before spoken
of, which bounded our view to the west. W
Just as we reached the great plain of the volcano, we approached
the southern limit of the wood, and, on turning its corner, Mauna Loa
burst upon us in all its grandeur. The day was extremely fine, the
atmosphere pure and clear, except a few flying clouds, and this im:
mense dome rose before us from a plain some twenty miles in breadth,
1 had not, until then, formed any adequate idea of its magnitude and
height. “The whole dome appeared of a bronze colour, and its unin-
terrupted smooth outline was relieved against the deep blue of a
tropical sky. Masses of clouds were floating around it, throwing their
shadows distinctly on its sides, to which they gave occasional relief
and variety. There was a bluish haze resting on the plain, that appa-
rently gave it great distance, though this was partially counteracted
by the distinctiveness of the dome. 1 now, for the first time, felt the
magnitude of the task 1 had undertaken. -

LW

So striking was the mountain, that I was surprised and disappointed” ~

when called upon by my friend, Dr. Judd, to look at the volcane; for -

1 saw nothing before us but a huge pit, black, ill-looking, and wtli;
different from what T had anticipated. There were no jets of fire, no
eruptiens of heated stones, no cones, nolhmg but a depression, that, in
the midst of the vast plain by which it is surrounded, appeared Imull

‘and insignificant.
~ At the further end was what appeared a small cherry-red npt,

whence vapour was issuing, and condensing above into a cloud of
‘silvery brightness. This cloud, however, was more glorious than any

1 had ever beheld, and the sight of it alone would have upﬁlﬁmﬁ -

“trouble of coming thus far.

- “We hurried to the edge of the cavity, in order to gat'l Mafﬁn-
“interior, and as we approached, ummmmm
‘showed that we were passing over ground beneath which fire was
m “The rushing of the wind past us was as if it wewm
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some of our party who had already descended. The vastness thus
made sensible, transfixes the mind with astonishment, and every in-
stant the impression of grandeur and magnitude increases. To give
an idea of its capacity, the city of New York might be placed within
it, and when at its bottom would be hardly noticed, for it is three and
‘@ half miles long, two and a hall wide, and over a thousand feet deep.
A black ledge surrounds it at the depth of six hundred and sixty feet,
and thenee to the bottom is three hundred and eighty-four feet. The
bottom looks, In the daytime, like a heap of smouldering ruins. The
_ descent to the ledge appears to the sight a short and easy task, but it
~takes an hour to accomplish.

We pitched our tents in full view of the volcano, on its western

*gide, and the natives busied themselves in building temporary huts to
_shelter them from the cold blast that rushed by. All this was accom-
plished, and we had time to take another view of the crater before
dark.

All usual ideas of voleanic craters are dissipated upon seeing this.
There is no elevated cone, no igneous matter or rocks ejected beyond
the rim. The banks appear as if built of massive blocks, which are
in places clothed with ferns, nourished by the issuing vapours,

What is wonderful in the day, becomes ten times more so at night.
The immense poal of cherry-red liquid lava, in a state of violent ebal-
lition, illuminates the whole expanse, and flows in all directions like

» water, while the illuminated cloud hangs over it like a vast canopy.

#  The bank, near us was covered with half-naked natives, two huon-
dred.or more in number, all gazing, with affrighted looks and savage
~wonder, on this surprising phenomenon. Their ancestors would
not have dared thus to look upon and into this dreaded apode of
the mahcmus goddess Pele, never having approached it without the
greatest fear and awe, and then only to deliver their offering by
casting it into the burning pool, to secure a safe transit through her
Aerritory.

We sat on its northern bank for a long time in silence, until one of
‘the party proposed we should endeavour to reach the bank nearest to
and over the lake; and having placed ourselves under the direction of
Mr. Drayton, we followed him along the edge of the western bank;

~ but although he had been over the ground the day before, he sow lost
~his way, and we found ourselves still on the upper bank, after walk-
M'M three miles. We then resolved to return to the first
place that appeared suitable for making a descent, and at last ene

£ zﬁu found, which, however, proved steep and rugged. In the dark-
wm«. fall, and. received numerous bruises; but we

i
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were too near the point of our deihumn,ap turn back without

fully satisfying our curiosity, We finally veached the second ledge,
and soon came to the edge of it; we w ore then directly over the pool
or-luke of fire, at the distance of about ive hundred feet above it, and

the light was so strong that it enabied me to read the smallest print.

This pool is fifteen hundred long by one thousand feet wide, and of an
oval figure. 7 .1‘:
I was strock with the absence of any noise, excep?li murmuring,

like that which is heard from the boiling of a thick liqliid. The ebul-
lition was, (as is the case where the heat is applied to one side of a
vessel,) most violent near the northern side. The vapour and steam
that were constantly escaping, were so rarefied as not to impede the
view, and only became visible in the bright cloud above us, which®
seemed to sink and rise alternately. 'We occasionally perceived stones,
or masses of red-hot matter, ejected to the haight of ahout seventy feet,
and falling back into the lnke again.

The lake was apparently rising, and wanted but a few feet of over-
'ﬁawmg its banks, When I began to reflect upon the position we were
in, its insecurity, and the vast and deep fires beneath, with the high
basaltic walls encompassing us on all sides, the sulphurous fumes and
broad glare, throwing such enormous mausses of stone in strong relief
by their own fusion, I found it difficult to comprehend how such a re-
servoir ean thus be pent up, and be viewed in such close proximity,
without accident or danger. The whole party was perfectly silent, and *

- the countenance of each individual expressed the fecling of awe and
wonder which I felt in so great a degree myself, and which the scene
was so well caleulated to excite,

No ene can see all this and yet doubt the theory of the igneous

~ fuidity of the centre of the earth. All combustible causes that we are

min!adrwﬁk. are totally inadequate to produce such an effect. The

 whole seemed boiling up like a fountain, differing only in density and
~ eolour.

7.5 (The lﬂ% flow to its. aom part, is only because the ebullition

J

ﬁﬁﬂh &m‘it 1o be ingber,a.nd the waves it produces con«

nts towards midnight, much fatigued, bul.fomd
excitement of such a scene.

eter stood at 43°, andtlwremmuehdo-
: 'l‘hen hromemcnl height of the encamp-
tohnthmothgmd
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exist among the natives in the eamp, that threatened to upset all our
plans; and, in consequence of it, we were @bliged to defer our depar-
ture.  Dr. Judd seon detected the ringleaders, one in particular, who
was holding forth to the Kanakaa. advising them, as they now had me
in their power, to strike for higher wages; for, if they did so, we
should be obliged to pay them double, or any thing extra they might
usk fgr. . He was -at once made an example of by being turned out of
the camp, and sent away.

This had. the tlesired effect, and the rest signified their willingness to

go forward; but as many of them desired rest on account of their sore
shoulders, we assured them we would remain for a while, provided
there was no_further difficulty.
? From this 1 well knew that no confidence was to be placed in the
natives. 1 at once despatehed an order to Lieutenant Carr, on board
the Vincennes, to send on-a detachment of fifty men, under officers, as
quickly as possible, and likewise to forward an extra sapply of provi-
sions with them to meet our wants.

I now employed the day in making observations for the longitude
and latitude. Some of the officers were engaged in distributing the
loads more equally, and others in descending into the crater.

_ As I proposed remaining here a few days on my return, 1 deter-
mined to await .until then for the exploration of this volcane. Some
of the observations then made will be noticed at present, that the
snature of the lavas may be more fully understood. This day was em-
ployed in begoming acquainted with its paths, and in making sketches.
One made by Mr. Drayton, with the camera lucida, is very character-
- istic, and was taken from one of the best positions for viewing this
'ppndel:ful phcs. on the north bank, near its west side. These skelchee
I eonceived would enable me 1o ascertain if any, and what, altérations
should take place between our two visits, for I could not but imagine
_i&n}ga be constantly undergoing change. For this purpose we multi-
_ plied our camera lucida drawings, and I descended again nearly to the
- black ledge for this purpose. The pathway leads down on the north-

~east side, over frightful chasms, sometimes on & mere edge of earth,

_on, rocks rent asunder to the depth of several bundred feet.

:Bht:mgh these fissures steam issues, which as it reaches the upper part,
lenses, and gives nourishment to masses of ferns, and an abun-
! '-ﬂgmll bushes (Vaccinium), bearing a small berry of an agree-
avour mllad by the natives ohela. The descent, howwer,u,am

flicult, except in a few places, where it requires son

'%%Mm blocks, that are here pi]gd

o 5 ching the black ledge,wg e g
i o "
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level and smooth, it is seen to be covered with large pieces of lava,
‘rising in places into cones thirty or forty feet high, which are appa-
rently bound down by hoge tortuous masses, which surround them like
cables. In other places these are stretched lengthwise on the level
ledge, and look like hideous fiery serpents with black vitreous' scslus,
that occasionally give out smoke, and in some cases fire.

The immense space which I have described the crater as coyering,
is gradually filled with the fluid mass of lava to a certain point, above
which the walls, or the surrounding soil, are no longel' able to bear the
pressure, it then finds vent by an eruption, previous to which, how-
ever, a large part that is next to the walls of the crater has in 4 measare
become cooled, and remains fixed at the level it had atfained. A
the eruption, the central mass therefore alone subsides three or f

hundred feet, and leaves the portion that has become solid, forming a .

kind of terrace or shelf: this is what constitutes the “black ledge,”
and 18 one of the most striking features of the cruter. Tts surface is
comparatively level, though somewhat uneven, and is generally coated
with a vitreous and in some places a scoriaceous lava, from half an
inch to an inch thick, very iridescent and brittle. In walking over

this crust, it crumbles and cracks under the feet; it seems to be easily ’

decomposed, and in some places had lost its lustre, having acquired a
grayish colour and become friable. There was another variety of the
vitreous lava, which was smooth and brittle: this occurred in the large
hollow tunnels or trenches, the insides of which were rough, and full®
of sharp and wvitreous points. On the turnings and windings small
swellings were met, which on heing broken off, had a strong resem-
blance to the bottom of a junk-bottle; at another place, fragments
lppsnmd to have been scattered around in a semi-fluid state, in an
endless variety of shapes, and so brittle as to be preseryed with diffi-
culty. Underneath these was to be seen the real lava or basalt, as
“firm and solid as granite, with no appearance of cells, and extremely
compaet ; it is seen separated into large blocks, but none that T saw
were of a regular figure, though in some places it was thought by
others to approach the hexagonal form.

There is a third kind of lava, fibrous in its texture, of quite recent
ejection, and procured from the bottom of the crater; this had some-
what the appearance of a dark pumice, but was dense in comparison,
On the black ledge the absence of all debris from those high perpen-
dicular walls, cannot fail 1o be remarked ; we endeavoured to find an
. wa this, but I was not satisfied with the only one wﬁidﬁ
| : ‘This was 10 suppose that the fluid mass had
mm H‘g‘qwgd&n concealing it from Mm m
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Mhdge is not always safe, and 'pemnlwho
slled for safety to carry a pole and feel before they
w ‘pnth, as thcugh they were moving on doubtful
Mag noise made in walking over this crisp surface
ling of blue and yellow glass) resembles that mdbbg tread-
on “snow in very cold weather. Every here and there are
tlh pits and vaulted caverns, with heated air rushing from them.
nd extended cracks are passed over, the air issuing from which,
 at a te ' of 1807, is almost stifling; masses are surmounted
[y, W seem as n‘ the accumulated weight of a few persons
'~ would cause to topple over, and plunge the whole into the fiery pool
M‘J - -

On approaching the large lake at the southern end of the erater, the
MW almost too stifling to bear. I shall not soon forget my
Wﬁhemn, in measuring a base to ascertain the extent and

~capacity of the lake, of which some account will be given hereafter.
At about two-thirds of the distance from the north end are extensive
mlﬁhtlr ‘banks, from the fissures in which much steam is contmm!ly
m in these fissures are seen many beautiful erystals, adhering
aldeq, while on the bank itself, some specimens ofsulpllah “

beautiful blue crystals, were found.

b ue tasteless powder among the cavities: this it was drﬁnahab

unt of the stifling fumes, but of the intense heat. In

~neighbourhood of the lake to the point where we
,Wommhmrandlenmdmﬁuwe

me‘mny places on the black ledge a bluish smoke was seen
: , smelling strongly of sulphur, and marked by an efflorescence



a5y to descend
afthem%mywﬁs s crossing
it was necessary to get nver,mlﬂtﬁn" '
~ sharp spicule as to mjum the hands and cut the shoes
Messrs. Waldron and Drayton in their descent wer
my dog Sydney, who had reached this distance, v
so much wounded that they were oempeled-m
was lamed for several days afterwards, in ouleqnuu“:
 trip into the erater: 4
' These gentlemen, after much toil, finally 7
\ Wma aflerwards found toi:e‘thml
four feet below the black ledge, making ﬂm '
and eighty-seven feet below the northern rim. Like th
il was not found to have the level and even surface

_!~ *'ﬁ»um_am to possess: hillocks and ridges, from me

}‘ e+ bdifficilt topass over'them: ~The-distause Thestrandl
" below was deceptive, and they had no means of ascertaining i

~the time it took to walk it, which was upwards of two hours, f

~ north extreme of the bottom to the margin of the ﬁigd

[t"' ‘extremely difficult to reach this lake, on account of}its o
o Wms,wmchdoumulbw the fluid mase time

£

: mliviewad&oénndlgit- e
‘snmhdq_ the globules, (if large masses of red
iin‘hdghtﬂmbenulbd.)“*wmm n he
mmth.murmghtroetmlmght. “smal
. up to a much greater elevation. mmm
es mmbemmww—mymnm
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s the lava-stream would
_ + split off and suddenly
. This kind of action went-on uatil the
) ‘its onter bank, and had approached to
fifieen m thair position, when the guide said it was high
S  make a retreat.
_; 1, the pilot, who was now acting in the clpamly of gmde, was
e - satisfied they had stayed long enough, and had often  repeated that
M.Wam sffety in the bottom of the crater for one -mnrnam.
and that “the fire would often run over ten or more acres in a few
moments” In such a case destruction would be inevitable, and from
~ yhat 1 myself have seen, 1 can readily believe that his epinion is
: _enmh The usual course is for the lake to boil over, discharge a
certain mass, and then sink again within its limits, It is rarely seen
= %. aun over for more than a day at a time.
John and the natives who are in the habit of frequenting it with
strangers, tell many stories of the escapes they have made,
One trip to the floor generally satisfies the most daring, and as long
. asaperson remains there, he must feel in a state of great insecurity,
- and in danger of undergoing one of the most horrible of deaths, in
being cut off from escape by the red molten fluid; yet a hardihood is
acquived, which is brought about by the excitement, that gives courage
1o encounter serious peril, in so novel a situation.

* One of the remarkable productions of this crater is the capllh:,r'

| glass, or, as il is here called, “ Pele’s hair.” This is to be seen in the
| erevices like loose tufts of fine tow; it is to be found also over all the
X plain, adhering to the bushes. The fibres of this glass are of yarious
}t ‘degrees of fineness; some are crimped or frizzled, others straight,

~ with small ﬁne drops of glass at one end. These adhering’ to jhg
__ Wm lbe neighbourhood, make one sensible of its presence in
_;: pm. On the leeward side of the crater, the glass is so

t _ﬂp ground, in places, appeared as if covered with

Pele’s hair is found in quantities, a very fine and beantifgl
iﬂmﬂy ocenrs in pieces about the size of a hazel-
, of a greenish yellow colour, not unlike small pieces of new dry

2, bu 'm:\hdl lighter as to be blown about by the wind. The
bank of the crater is covered with this product for some
___ d over it renders it statiopary.
remained at the Mcmmmﬁoydbyw
‘by boiling it in the crevices on
mto!hmthqﬁwtﬂwtm;bc-.wd




- became rather scanty, but it d:d not ew g
~ The crater, at night, was extremely beautiful, and we. m
time watching its changing and glowing pool. The
by the walls of the crater seemed to reach the b
appearance of being clothed in a dark chnd. butﬁ
more attentively, and shutting off the glmef the craler,

perceived shining brightly. y
fam%uw'doek a loud report was heandﬁom the dir

s b'*r. lake, which proved to have been caused by a

~ pointof th e black ledge near the lake having fallen in

" The lowest temperature, during the mgh:,wg,m

.. rht ; '_Wdewe-‘.. L
Mdumwn the morning of the 18th, thqum]
tions i'arour journey, and as all things had ne
ly arranged, we anhclpaled less d:ﬁonkgmg

o Qurnunyhztheﬂo (as all camps arc) had been b
' 1he.-lhlpa of wives, mothers, and oh;ldran




tha the nniivos who had pte,

cmt the rest. =,

i southward ‘over an anc!’eﬁtlﬁﬂ-bed
wmred never to have been traversed before,
‘became for the first time acquainted with eclinkers, To
8, it is merely necessary to say, they are like the scoria
romm a foun y,.on]y instead of being the size of the fist, lhaym from

> | square, and armed on all sides with sharp points; they .
most part loose, and what makes them still more dangerous, & f!
deal of the vitreous lava is among them. OF the ofigin

se masses and their extent, I shall have occasion'to .
: suffice it for the present to say, there mmwm |

ilt'or unpleasant ground to travel over. L
JWgMa Puhano of Puna, who we understood had accompanied
D 'smmutnm on their ascents, now took tho Hd, but it %

nade, took the lead, compass in hand ; nnd afte
ammm-upground we turned dgain towar s
began a + rapid ascent through a belt of long grass, Whem

‘suffered moch from drought; for in pim
al narrow and dry water-courses, but met' &
ock we had nearly reached the upper limit of the w .‘:‘;ﬁ

nn& their tops laid in the direction we ﬁe‘regohg ey
d I likewise had the trees blazed, as a further indica- '
to our men. Chronometer sights were taken here,

y barometer was five thousand and eighty-six feet.

, the reason that had induced the natives to empty

‘the canoe, became evident in their anxiety to sell
ul had bired an especial beﬁ‘ar"hr‘ﬁu -
mt*hevonld have a mﬁi

108 who were commg up, seeing tt
ts contents, but the fluid quickly




._,_'_1;I:§w ,___!and produced mmhudam a

self at length joined ; although 1 must ¢ nﬁwl e-
pinion, that it had been done designedly, cither'to secure th
- of tha ibelonging to others, or to get rid of the Joad, which had t .
[~ & great annoyance and trouble to the bearer all day. and for whléih*
- had already been paid.

Oun the baggage coming up, Mr. Eld mpuned a deserter, wi B 0
brought up for trial, and an investigation had, in orfler to make an
example of him. He was a swarthy and diminutive-looking person,
with rather a good countenance, but it was just then so dis .- vith

. fright, that it was impossible to look at him without :
~ appeared that he had been left by his chief at the crater, to )
wm hogs and provisions that belonged to the party; w
‘employed, Mr. Eld, the officer in charge of the mr.w:ﬁﬂw

“to carry on the clock-case, as one of the four thm%'b .

.“k%ul not been forthcoming ; he in consequence had pressed
~ the culprit into the service against his will, taking him from the station
’ - where his chief had placed him. On the route over some m;:'
’.‘”"m part, seeing this man somewhat fatigued, Mr *mm
relieved him for a few moments, of which he took advant; :
dmppeamd. Mr. Eld immediately left the load and gave
in a few moments he stumbled and fell over the ulmhm,
' received a contusion on the knee; rising with the p
mrﬁ:nnnpomng the clock, he discovered thnddim
mdst:ame:ghbmnng bush, and immediately forced hi
his load, and thus brought him on. Mr. Eld, on h
the case told by the native, interceded in his bdm&
after giving him an admonition, set him at liberty to
charge at the volcano, Rt A
We were now for a long time enveloped in mist, for
the region of clouds. The thermometer at 6 r. m., slodi a
dew-point at 44°. Instead of trade-winds from the northeant,
a mountain breeze from the west, which eaused the

10 43°, sndMeed a feelmg aﬂw




‘we had for/the men hired of Pea; but no argument 1 )
e on these terms, l.nd'lhey went round begging
g wmna, hey could from those who were supplied. . The ) |
that they would not buy the poe I found was, the dislike they
to take up any of their wages before the whole became due, and. -
sequence many- ‘of them went hungry. It was amusing to watch
these, who frequently would seat themselves near a party -
> eating; but it did not produce any effect upon those who
ty, as they knew the reason of their being without: feod. =
t I saw of these islanders on this trip, I am not dism %3
m 8o hospitable, or so thoughtful of each other, as the Tahi- w

noans. Selfishness is a predominant trait in the character
awaiiavs, and when they are thus associated togethery it
‘more strongly than at other times. ~w
‘on the 19th, we had the temperature at 48° s hi.;
ent was now becoming laborious, we se!oomdandldbm
d no immediate use for, to follow us by easy M
diagonal direction through the remaining portion of the
one o'clock we had lost all signs of trees, and were sur-
“Iw scraggy bushes: the change of vegetation becam
t only in species, but in size; we also passed throng ens
es that had been destroyed by fire. Sandalwood was apu,
Mﬁjow shrub. = -t "
day we had passed extepsive caves, in allwefaw 1 ;_ﬁh‘
mda for water. These often lead a long distance uﬂq T
some of the men passed in at one end and out atanother,
m on Sunday not far above these caves, calabash- -
1 in one or two where water was found to be dro L in &
means to procure a small supply ; but on returmng the '
found that very little had accumulated. These caves
Is apparently been caused by a flow of lava down the side
' 'ﬂﬂﬁn. which on cooling had left the upper part arched or
lhe fluid running off at its lower extremity or opening and
self over the surface. The opening into them was formed
ir ud: pamiy blocked up tha tunpel. At no




ing il —!dﬂsnﬂa,to make an early halt, wa’;mogped shot‘tly aﬂei' ‘;‘t
" thre ok, 10 allow all the baggage to come up. M*"mdg -@"?
size of our party, there was no perceptible track left or any thing* .
whu:b to be guided, but the mahp of the -ﬂm T occaﬁgna]lya
ken shrub, as a finger-post.  All the grounﬁ ‘was hard mets ic-
0 r‘ioolung lava, and around nothing but a dreary waste. The voice {
me fainter, as the atmosphere grew more raraﬁe'il. Our encam)
ot was called the Sunday Station, on account
mained quietly here on that day. The altitude given"bya
s six thousand and seventy-one feet, at which we
ve the region of clouds, and could Jook down upon
on pn!l'ng off my clothes, 1 noticed ﬂw-_'

want of wa.ter, our supply of which was al
as accordingly killed. The natives were
he camp at half a dollar the quart.
' sold any at that extravagant price; but I saw some’
~ possession of handkerchiefs and old ah:rts,w"hi'eh]u_ rst
- given for it. '
- Ragsdale, one of our guides, who had MW o P
 from the crater to purchase provisions, now join
guides. He brought information that he had abt
~_und that we should receive full supplies. This was @
»{ﬁ‘ 1 selt somewhat doubtful from the first in “the
~ and their behaviour at Kilavea was not calculated to riise
ofﬁnm. 1 found also, as we ascended the mou
Toads erbacame?hary, and those of any
: cnr time ma"aupﬂym wiw iad a lo
F rw:hod the summit;




o ge;;,me@m of the rarefied ai. hﬁ.
F 3 m&& of the mountain-sickness, although @

, -many of the natives felt unwell ; and W

_ 'unposs:hle to obtain the dew-pom? w:th one.
'huthﬁerlhaclouds rea.chedusrptha" 0

teid us thnt we had taken the wrong road.-.
MM&DO was not at all noqlmmted with m

 had long before discovered ; that if we had ¢ "?'-.‘,,\ -;'.3_..
2 would have been able to conduct us by a route
have found water every few miles. Ragsdale was now seat

my-ﬁ'om the ship, with orders for them to take the
adicated, and for him to act as their guide. =
in his excursions on the flanks of the party, shot
nd whether to impute it to the appetite created ’_',;q
the flavour of the bird, they certainly proved

ay, was a day of rest: the natives ‘requested
apd I readily yielded to their wishes. 1 was
X in the state of the mountain, and whether
had on its to l'og,l now felt satisfied that'
.thmgmam difficulty 1 should hagg to
n_g as:fmtended. N




™

o asc ‘5\ They said that I must be in pursuit of
meghing to sell for money, as I never would take
; _ ﬁ spend so much money, unless it were to acquire
great riches. In the morning Dr. Judd had religious service with
the natives, and the day was passed without work., It was a most
beautiful day: the atmosphere was mild, and the sun shone brightly
on all below us. We enjoyed a clear and well-defn horizon, the
clouds all floating below us in huge white masses, of every variety of'.,
form, covering an area of a hundred or more miles; passing around =
as they entered the different currents, where some acquired a rotary
motion that 1 had never before observed. The steam-cloud above the
voleano was comp:cuous, not only from its silvery hue, but by its
slandmg firm, like an immense rock, while all around a@beueath it
were m motion, The vault overhead was of the most cerulean hlue.
- 10 aod blending with the greenish tint of the bori -
o ,J,p the clouds, the foreground and distant view of the
;:! " ark green. The whole scene reminded me of the
K-‘ﬁﬂw‘m Ocean; indeed the resemblance was so
o leemedm:ly to require the clouds to have angular instead ol
k A lo have made the similarity complete. It was |
e

m asses of clouds met they appeared to rebound, and
M intermingle ; they would lie together with their
' Wﬂ. and their outlines almost as well pre:
ed and alone. Afier three o'clock, when the sun ¥
the “clouds advanced up the mountain-side, and" ﬁndl_:‘
imnrsed in them. This happened on bo!hdggam.. ee

'mumau.mghmmayum hours armwd with 1he
tory at Hilo. : ' L '
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e
certainly two, if not three days' Junmey “from 'ﬁ‘e "ui! an -
ascent of eight thousand feet was still to bemccomplished.

Afier dark the mist cleared off, when we saw the mjﬁﬁ clood of
the volcano hanging as though illuminated in its position. 'This is
one of the .best gn‘ides for the mountain, both by night and by day;
any one who visits Mauna Loa, and the crater, cannot but admire this
_constant emblem of the destructive elements below, fitted as it is,

‘fmm its purity, grace, and majestic appearance, to blend harmo-
~ niously with the blue vault above.

It was determined to fix a post here, in order to forward supplies
of wood and articles of provision asithey came from below. Pea, our
chief, was accordingly ordered to select a site which would answer

| this purpose.

e On ‘M‘Un&y, 21st, we set out at an early hour. The ascent now

i 'Becmne much steeper than any we had hitherto experienced, for the

W hole face of the mounntain consisted of one mass of lava, that had

-apparen y ﬂawad over in all directions from the summit. The sun

hone | , and his rays seemed to fall with increased power on
No wind was sumng, and the exhnusuon eonnaqueut
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y Dr. Judd volanteered to proceed with the gtuds 4
Hﬂm was any snow, and at what distance. It was ag
should continue to move on in the same direction, a Lo
e found we could get no higher. Most of the party Mﬂ&
wout op the rocks, with the noonday sun pouring on them ;
tion to sleep, and a sensation and listlessness similar to that pro-
d sickness, seemed to prevail. I felt the former strongly .
 and enjoyed as sound an hour's sleep on the hard lava as I~
\ v ~ The burdens had become intolerably heavy, and all
f their inability to carry them. The use of the sextant
e still more fatiguing than the day before, causin
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0 hnil Jmawd ‘nearly one-halﬁ .
an iﬁm"s rest, 10 go on two miles furth
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of a large tannel, or ch’z, in which the men could be accommodated,
and which was at a sofficient distance from the Sunday Station for a

day’s journey. station was aflerwards known as the Recruiting
Station, because all the sick and wounded from the higher stations
were sent here as to an hospital.
“Long after we had finished our arrangements for the night, nnd
even after it had become dark, we looked in vain for Dr. Judd and
companion. We therefore lighted our fires as a signal to him, ahd
were soon rejoiced to see him safely back. He brought with him a= =
small snow-ball, and the agreeable intelligence that we should fin
abundance of snow on the top ofethe mountain, provided we reached
it next day; for he told us it was melting fast. He had travelled for
more than four hours and a half before he reached the snow, and had
been an hour and a half returning down hill, on a ram. The point |
- where he met the snow appeared to him to be ahouf"éﬁ%nsmnt from
. our present camp und the summit of the mouritain, o
1 now felt that the troubles of my scientific opnmﬁ‘uﬁi“wm
" ning, for I'found that one of the iron cross-bars of the
~the pendulom-frame, which bad been entrusted to a native 1t

of this description, 1 had brought the armourer of the Vi

~'me. There would have been no difficulty in his
~ faveurable circumstances; but, fearing that in our p
mlg'llm succeed, 1 at once despatched a messenger to the s
: m'ﬁei‘s to have a new one made and forwarded as speedily as p
h it was somewhat encouraging to know that

a M holding a consultation, umw ;
‘were not absolutely needed for ﬁl@ﬂ(‘hded oper
hould make a hasty trip to fhbtop or w:'mmli
5 : to the coast; for our ns,

A . aresolow,as in all probability to reduce us to a
ance. It mmmmm thatm

e , and Mr. Elliott, should e
i }go on at an eu!"ﬁﬂl&ur 1o
' -saﬁsfy themseivea" wzth a“
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duties, while some of the officers forwarded the l;eﬂvy'arucbs for we
now found the necessuty of advancing, step by step; towards the
summit. The main difficulty was the want of r-at the depot, but
this T was in hopes ::m.ght he mpplmd from above b thmm of the
parties who were to carry up the instruments, provisions, and wood.
My party consisted of the guide, Keaweehu, twelve Kanakas, and
ven of our ewn men, including the sergeant. At about twelve
ck we reached a spot where the guide pointed out a qu half-
t sticks, as the place where Lowenstern had cooked his dinner.
s the two Kfnakas who had charge of the bundles of wood had
contrived to lighten their loads very much by dropping part of it by
the way, I gave them orders to take the wood he had left to cook our
\ supper.
bi: Mr. Brag.kanndge passed me on his way from the crater. From
b him I ascertained we were yet three and a half miles from the terminal
' pomt. I gave him instractions to repair to the lower country, as there
was nothing for him to do in this barren region.

2 wind blew a strong gale from the snulhwast, and wup:ercmgljrf
thermometer, at 3 ». m., showed 25° For some time pre-
buen obliged to keep the Kanakas before me, to prevent
hrowing their loads down and deserting ; but I found them
any further; being nearly naked, they were mﬁ'erng, "

. ing a place of shelter under a high bank of clinkers, partly
fﬁﬂm the wind, 1 allowed them to deposit their Minli

em permission to return, upon which they seemed actually to

h ; I never saw such agility displayed by them before. y.r:q* "**"

]
.

‘!
L

Ly ari.:t

m as the natives who were on the road saw those me X
party coming down, they could no longer be induced to,fa l‘,:.
and all deserted at once. The mountain became in coffgequence
e of confuswn being strewn with instruments, boxes, pxeoomﬂ‘

0 housa, tents, calabashes, &c., which the natives had ,..:
self with the guide and nine men, mﬁlmthmgf% :..':

| tent used for the instruments, and W =

m made it very necessary to have se i

*he thermometer had gone down to 18°, and moﬂ.ﬁ _
h affected with the mountain-sickness, with hm )
ore unable to do any thing. I felt quite vawell
same cause, having a violent thmbhggg—
[ breath, that were both painful and dis-
-Mabln uwork- T-bagee
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building a circular wall of the clinkers, to enable us to spread what
little canvass we had,over_it; all the blankets we could spare were
i .hung‘mslde, whieh 1 hoped would keep us from being frozen. After
(& ing in ﬂﬁa, “which occupied us till dark, we made a fire 1o
o ‘prepare our scanty supper, and some tea for the sick. I now dis-
r" = covered that three of the men were absent; and on inquiry, found
. that they had gone down, in hopes of finding my tent, which
- supposed had been left about a mile below. One may judge
wuncasiness, as it was pitchy dark, and there was no trace whatever
& track, or any thing by which they could find their"way back, ov
many dangerous chasms. I had barely wood enough to heat the
waler for the sick, and no more than a piece or two of candle, without
any lantern, and therefore no obvious means of making a signal
. However, as necessity is the mother of invention, 1 turned my clothes
' ow:-msb and fastening a piece of a cotton shirt over it, made
~ quita a respectable lantors: this was placed on the most cumplcuom
point.  ARer the light had been extmglzished several times, and a
.series of difficulties encountered in relighting it, we succeeded 11!;1
~establishing our lighthouse ; and though a feoble one, it had the de.
;. -;.; sired effect. The men, when they first saw it, had already
~ off the track; and had it not been for the lantern, wotﬂ&-
~ been able to join us again. They came back, crawling on
‘.t‘ and koees; and had travelled thus for most of the distance
~ whole time they had been nbsent, was two hours and'a half. ~ Al
l’j I felt very much displeased with their departure without permissio
’l-,gjﬂ, not find fault with them,—so much was | rqomod m‘we them

"

; .,,w bmg snded we stowed om'lelm away |
2 ,}#MNO ‘the men kept punhlg i

forts, the wind blew a perfect hurricane s
e spirits of those who were sick, began fto
ter had fallen to 15°. The height found by the ba
o thousand one hundred and ninety feet. ar

5 | i thiﬁewumfmlyaf
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felt some uneasiness about one of my men, named Longley, who had
not come up with us. The men all said, (hat he had returned to the
Recruiting Station ; having been unwell and unable to proceed.

At about four o’clock in the morning, the snow had accumulated 1n
such quantities on our canvass roof, that it broke in upon wus, bringing
down also some of the stones. This was a disagreeable accident ; and
] escapmg from beneath the ruin, it became necessary btﬁe the
yering off and clear the snow out of the pen, which was nearly full. :

s was the work of nearly an hour of unpleasant labour; but it was
amuch more eastly accomplished, than getting ourselves warm agaid '
'nced scarcely say, I passed a most uncomfortable night.
When daylight came, the storm had somewhat abated in violence,
and 1 despatched the men for the tents and wood, a part of which had
' been dropped by one of the natives within half a mile of our position.
e A man soon returned with the wood, and another brought forward a
' calabash, in which we fortunately found some provisions, and we soon
a2 -"’t" had what we little expected, something to eat, and what the men called §
-,3;‘? cw breakfast. :
It was very pleasant to find the sick ones reviving, and goudﬁhumouﬂ

ind cheerfulness so predominant among them that they seemed ready
urther exertions. We had now all that was necessary to push on

S 10, the summit. 1left a flag on a rocky peak near by ; andthrswu '
- r‘": ..‘ called the Flag Station. ey ’
~_.Abou eleven o'clock we set out, and were obliged to cross a mass uf

é_‘- o ‘;.‘ ers, which our guide had hitherto endeavoured to avoid. When,

two -honn labonous walkmg. we renched the top or termi‘ml- R

 our faces ; the ground being covered a foot deep wi snow,
‘more dangerous and irksome to pass over such lodbse and
led masses. P
intellitence that had been brought me by the genﬂam*h
one before and taken a hasty look into the crater, it was thought
descent into it would prove easy, and that I might encamp on
1 found after travelling a long distance over the rugged
| it was impossible to succeed in making a descent. I
npelled to return, and choose the smoothest place:
nt I could find. It was after four o’clock, and but =
for the men to return, As soon as they had pitehed
out sixty feet.of the ledge of the crater, using large
nfine its cords, I sent them off under charge of
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 forthen that the ltca}g d& gmtedE that it y,ggld
'_ . mot mﬁﬁu%u a a.hmét. w “contrary. Our fire was
dupersed.-gnnﬂlﬂ - blown cﬂﬁn ! -nqdﬂnppmgas if it
would go to pieces, wbe torn asunder from its fastenings, and disap-.
W pear before the howling blast. T now felt that whnt we had passed
* “through on the previous night was comfort in comparison to this. ‘The
L wind had a fair sweep over us, and as ench blast renched the opposite
- side of the erater, the sound wlnch precm]ud its coming was. at

It was truly refr(.shmg, after the night we bad paﬂed to see the st n '
- rising clear. It scemed quite small, and was much affected hyhou— "*
i zontal refraction, as it appeared above the sea,formmgg]ong horizon-
e tal ellipse of two and a half diameters, first enlargi a}dqgnd
T then on another. After it had reached the height m;}iam
: 9’hwo the horizon, the ellipse gradually inclined on the ﬂgh‘h@nd lg}%h.' :
hmomen.s afterwards its longer axis became vertical, and it then
f; i.:\ "mhrged at the bottom, somewhat in the form of an egg. -
E.}'_ My servants fruitlessly attempted to make a fire; after ¢ ﬁ >
ubausted all their matches without success, we each took turns. to'
i ignite a stick, after the native fashion, but with no more su .~: s
ﬁ- nearest approximation Lo it was plenly of smoke. Afier making many

o

At abont eleven o'clock on the 23d, Drs. Judd and Plckcnng pulletd
~ open the tent, and found us all three wrapped up mqnur blankets.
B Mhd passed the night at the Flag Station. o :
ry, 1 found that Longley had not been scen | for the la

a
wapdm-h .
- Aumigh, at first view, appear strange that any an.coulcl be It
be &1 rw mountain side, with nothing to impede the sight; but, s
LN mtry. and one would be very much
' ; the surface is so much brok

L ese m:hmthnmn an aceurate ob
F hew:ldgrad. |

1ered h:mmribggg.th :
t,gd qpvprad hilp, -
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A search was aet-a&-l’éut fn thn ;ﬁhng. but ‘had eontinued without

success.” « ¥ = iy ,'f -

The storm whzc.i: ﬂ!ﬁ’uﬂi@ reer ,was rain at the Recrniting

Station, and they were in hopes d!"gpﬁngafm it a supply of water;
X but in the' mommg;tha lava-rock appeared as dry as before. .

The news Dr. Judd brought was far from eéncouraging. Besides
the disappearance of Longley, I learned that nearly all the nati ves had
deserted the boxes; that many of them had not even rteached the
Reerniting Station, and that Ragsdale and his forty goats had not
come; nor weré there any tidings of the party from the ship. The

-'nﬂ‘iwa hearing of our distresses, atd probably exa ggerating them, had
refused to furnish any thing unless at exorbitant prices. The officers
had very properly rejected the whole that was offered ; for, although
ﬁur-nﬂawdnce was small, we trusted that the provisions from the ship
would arrive in a day or mo at farthest.

I despatehed a messenger to desire that the men coming from the
ship should be employed first in hunting up Longley, although I enter-
tained little hope of his being found alive, exposed as he must bave been
to two such severe nights 4nd days, without food or covering {rom the
storm.

~ After getting a fire lighted, and something to eat, Drs. Judd, Pick-
ering, and myself set out to reconnoitre the erater for a more suitable
plﬁe"in. which to establish the tents; but, after much search, we found
Ee that offered so many facilities as that I had accidentally chosen

first night. Dr. Pickering parted from us, and was the first to
make a descefit into the crater.

Nuﬁuug can exceed the devastation of the mountain: the whole area
of it is one mass of lava, that has at one time been thrown out u?a fluid

_state from its terminal crater. There is no sand or other rock ; gothing
but lava, on wh:chever side the eye is turned. To appearance it is of
different ages, some of very ancient date, though as yet not decom-
posed, and the alternations of heat and cold, with rain and snow, séem
16 have united in vain for its destruction. In some places, it is quite
iﬁmb’t am:ilnf‘iio-what has already been described as the pahoihoi,

- or *satin stream ;” again. it appears in the form of clinkers, which are
om found in heaps, but lie extended in beds for miles in Iength.
a mile wide, and occasionally raised from ten to twanty

&ct&d w:th the more fluid lwn,_ and hm'n!r'-

e A h'.-
- o C = 4
. : " —
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upon its surface down the mountain side, until they became arrested in

their course by the aocumulatmg we{rght, or stopped by the excessive

friction that the mass had to/evercome. In thlsway the beds, or rather
streams, of them might hnwe heen ‘h-" ieh would accumulate for

miles, and continue to increase ﬂ he By 'ﬁibhl.rgod this description !
of scorin. What strengthened my oplniun in this respect was, that

there were, apparently, strearhs of pahoihoi coming out from underneath

the masses of clinkers wherever they had stopped. The crater may be

likened to an §mmense cauldron, boiling over the r:m:! and discharging

the molten mass and scoriee which bas floated on its top.

This day we received news of the mwal of Lieutenant Alden at the
Recruiting Station, with the detachment ‘ship ; but he had
brought no provisions, and none had yeﬁr‘ench station. This
arrival, therefore, instead of supplying our wants r’nlhar increased them.

The small transit was brought up this d@, and, to add to my vexa-
tions, on opening it T found the level broken.” I did not siop to inquire
by what accident th spened, but within ten minutes despatched
an order to the ship for another, which was distant sixty miles.

We received a supply of wood from below, and sent down water in
return. John Downhaul, a native, who was one of the party, desired
permission to return to the ship, as, according Mﬁ: own account, he
was almost dead: “Dr. Judd had met him with a- number of natives in
a cave, as he came up, the morning afler the storm. It appeared, from
John's account, that he bad advised some of the natives to stop and
take care of him in therr hasty retreat, but that he bad only retained
them with him by threatening them with the evil “spirits of the
mountain. ‘When morning came, vheyleﬂflnm. - He had been very
sick, yomiting and bringing up blood, and felt unable to move any
furtheg up the mountain; but having rﬂf‘mfolw. he did not wish to
intrust it to the care of another, Dr. grcmnbgd for him, and
sent him down, WILh dimcﬁmam oceed 10 Hilo. ' On his way down,
Downhaul met one of the carriers of the pu'bvmkms for the consul's
party, whom he stopped and begap to question; finding that he was

loaded with provisions, “and be quite WB"YW him to put down
the load, for he was the “ tommodore’s man,” and must be obeyed, and
wgordmgly he!pad himself wnhout sm_t. inducing the native to partake

lhe arncls’ ‘were found

to be very much diminisk in bulk, and o
told the whole truth, and h ow he h: d been
In the evening, at 6 ». ., the thermot

.Gha(*?&niik!lww &
%" :
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m‘u:.mu-d'aymm qune stormy, with snow md a gale from the
'aonthwesl ,Jt mw s the onlyeway we had of keeping
wrap ourselves up with blankets and furs. We had just

~ wood Bnongll _'_'I' >
. The small some of the obser-
. vations.
While st were_employe gmkmw wnmuughlaspou-
sible, in tl'a oui Dn.r.? ! P'.lig myself occupied, we discovered a great

deposit of m e, wh examination, was-found to be caused by
stuun,;aamng a-crack in the lava. On placing a thermometer
in x{; it rose to ﬁ", The tent was forty feet from the edge of the pre-
cipice of the crawnﬁ'ﬂwu ‘not surprising that the steam should find
its way up from the fires beneath. As it somewhat annoyed us, we
pounded and filled the seam full of broken places of laya. This circum-
stance led to the discovery of a small piece of moss, the only living
thing, either adimal or végetdble, that was found within six miles dis-
tance, or within four thousand feet of the height of the terminal crater.
This moss was here nourished by the steam that escaped, which sup-
plied it with warmth and moisture.

_ This day we made many experiments on the temperature of boiling
- water: the mean of the observations gave the boiling temperature at
1887, being five hundred and sixty feet to each degree of temperature.
- At the volcano of Kilauea, T had found it less than five hundred and
ﬂiy feet to-each degree; while the result of careful experiments at the
jon, gave five hutidred and fifty-five feet to the degree, and

at the RecruttieeStation, five hun-
dred and fifty-eight feet. i§=
We also emplayed ourselves in _g#=®
#,uildmg a high stone wall around & :
‘a space large gnough to contain the 2
hqusaa and tem;,“ n thgy phould i

FENDULUM PEAK U )
Jaevu sy, 1841 TR
UV ExEx

#'s tent. 3, Officers’ tont. 4, 5 and 6. Mon's
s 9. Storehouse. 10, Wood-house, 1k
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On the mormngqf the 26th, news was"

Stinkal
been faund by Messrs. Alden a.nd Eld.,. wheu W he W"

almost unable to speak, and quite delirious. He was carefully .-
- attended to by these officers, who were fortunately provided with the

means of making him comfortable at once from their stores, a circum-
stance which probably saved his life. Suitable men were allotted to
watch over him. He was found lying in a hole in the rock, with his
hat, pea-jacket, and mittens on: his water-flask was hanging to his
neck, just as he had left the encampment three days before. He
complained constantly, in a low tone, that some person had driven
him out of his house. _

1 cannot give a better idea of the state of this mountain, than the
fact, that Longley, who had been missing three days and three nights,
was finally found lying near the route which had been travelled over
by thirty or forty men twice or three times each day, many of whom
were actually in search of him.

Some of the boxes now began to make their appearance, by the au:l
of the sailors from the ship; but the provisions had not arrived, and
the allowance was again reduced. Most of the men were reported
as without shoes, having worn out those they left the ship with; and
being barefooted, could not move over the sharp vitreous lava. Many
of them were likewise said to be ill with the mountain-sickness.
Wood was brought up, and walter sent down to the lower station, in
exchange, > 2

The wind had been fresh throughout the day ; but tov ¥ hight
it began to increase, and by eight o'clock we had afSther violent gale
from the southwest. 1 do not think I ever passed such & night: it
blew a_perfeet hurricane for several hours, causing an incessant slam-
ming, banging, and flapping of the tents, as though hundreds of
persons were beating them with clubs. These noiseg added to the
howling of the wind over the crater, rendered the hours of darkness
truly awful.

The two other tents were blown down, but mine stood firm.. The
men lay under the fallen tents, and were made far more comfortable
after the uccident. It was impossible 10 stand against the gusts; and
we walched all night, for no one could sleep. The ‘thermometer fell
to 17° inside the fent; and water in the bags, under my pillow, froze.

About three o'clock, the wind began to modame, mtl atmw :

found the temperature at 20°%

From the news received on the %mm-wﬁ-ﬂ
lhe men, 1 determmed to see them myaaﬁ .Dr. glndd' nd 1tk




ﬂt‘mthe spirit with which lhay had left the ship, ¢ j_;‘ olun-
T have always found that sailors are easily ancomgﬂ!f

r 4 light heart and cheerful face upon the times, they qui
-M good spitjt; and this I found to be the case in the pre-

b . ! mmm&mg fmm mountmn-mckness. others vomiﬂng, : 4
PR meks of diarrheea, others had not got over their forced march,
[ i their bleeding feet and shoeless condition; e
e, vage, with overgrown beards, dirty and raggdd m
4, & erent from their trim and neat npponmnee on he v ]
';": . W ocked at the change produced in so short l.umu." '." -:;.
mm mm administered to the sick, T spoke to those who were
";- ~ well, and succeeded in animating them: they all assured me tbgy«'ﬂg!& e
et " and such I afterwards found them. They sed %‘! -
e theirgshoes and making sandals; and by the nmﬁ@y. 3

g small loads ap the mountain side. & :
“had sl'miter in the hollow of a rock, under a QT
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~odnes: uﬁl fecling: that came: under mj'o ery
ht !_ wed, did 7 net feel it would b i)
he narrative, that would not be: sﬂdwﬂ C

*_he had lain down near the path, and was unable‘to
5. Meﬂvomwmmnébmam v
B Mno attention. - PR B s o 1t
i At about four o’clock we reached the
o mmrodlhe boxes and various articles, tog
._ - portable house, strewed along the way. These had
| m ‘who deserted en masse when those who had le
X e down giving exaggerated accounts of the *ﬁtﬂ‘.
' pw of the journey. 1 found Lieutenant Budd quite -
~only a few of the men that were with him sick: they had lit
promﬁw. v B
The difference of temperature between the altitude -
thousand and nine thousand feet was very apparent: we c
E enjoy sittirig in the open air without feeling cold ; it was as if
.. passed at once from winter 1o spring. Although, ten day
~ had looked upon this spot as particularly barren, being. det i
- vegetation and without water, yet, by comparison W g
B station which we had just left, every thlngmww e
e ,@bﬂdileen chosen, as I have said before, for a very re
M had now become our hospital, and which was found
N large enough to have accommodated the whole p
. - sick were immediately transported here, and place:
= -:;'»’Moo of Dr. Judd and his assistants, The mer
- cured a large turtle-shell from the natives, and in comme

‘é’ . ved on it all their mmm '
i » 'mhﬁymwdnmemopd;of&em = -

- i

We passed the night with Lieutenant Budd, and Mﬁlﬂ lava

floor of the tent was a rough bed, we seldom enjoyed so sound a sleep.
After arranging every thing relative to the mmn they
lhould arrwe, m ﬁsmng thq mk wnﬂ: DNW etermine
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g four o'clock, afier ﬂfhurds‘walk of six e
o ons, viz.: ‘the R P

hich hmi cccupied him nenrly all day. The m e
ion, some sixty years since, was from the north crater.
dulum apparatus, had reached the top during tlie day. andIwas
o find, on examination and comparison with the one I hnd 3
erence of rate had yet taken place. v
ad the experiment of enclosing the camp in wit!r a stone
sed admirably, protecting us very much from the south-
The temperature during the night fell to 17% =~ 5
the day dawned with fine weather. At -MM
n was very similar to that before described. Twis ~
“the apparent smallness of the diameter of 60“% 5 o
0 NS horizon. The day continued beautifully m%.ﬁ’{‘
rwmd from the westward. We were employed in N
and the transit was set firmly, to get the pwugww 1'_-‘*_-’_
as also built around the ubsemlory. to Wltﬁ =

‘.I'

o

‘-"%

~.
M

Pyl

‘no longer any necessity for the F‘lag. Station to
| the sergeant and party up to Pendulum Peak,
nt Alden to remove to the Recraiting Station,
Budd should join me at thn summit. This ar-

wcmlted so much that GQ
mﬁons durmg ﬁevdsy."willf 1




- "'Theﬁno weafher enahled us to bmi _

. eqcunplmm, put up the houses and aind attend
& tions. In a note from Lieatenant Alden, he informed
: M‘*ﬂl’lﬁhlf the men had shoes, and not more than
ﬂa’ﬂ! for duty, partly on that account and lameness, &
: mm-mckness. - A supply of shoes, and sandals of raw hide, h
b ;"* 'ﬂﬁ sent for, as the men had already worn out two M
. exceedingly provoking to learn that there was much delay in g
A, these articles and the provisions from the ships : which arose, a
& *  informed by'!’attar' in consequence of the refusal of the’lhr

the oiﬁner to state that he believed our necessities wene :
he would consent to the natives going.
_ The temperature in the shade at noon was 47°; in the sv
‘again fell to 20°.

- "On ‘the 30th we had another delightful day, and i
- best of our ability, by numerous observations.
.%n articles from below were now continnally
mage of the fine weather to make an excursic

urpose of secing if T could effect a comi
» iﬁ"rg’ﬁf simultancous signals ; after walking for abo
0 view down 1:he mounmnm oo'bld“

5 mmnmug,nnruddmmymrpnmaww
“n crater, where we found, in a small cave that



the armourer, succeeded in mending the bar of the pen-
2, and rendered it as good as it was originally.

r stood at noon, in the sun, at 92°; mtlwmg
mt nfell to 13°, WS 5,
as another fine day, and we continued mmceavgpm(‘

&a., from below, until we were well supplied. Thi;

o jgsue the full ration. We were also gladdened vith

m HoM®lulu, and news from the ship. They had experiences
, on the nights of the 23d and 24th, a very heavy storm

southwest, simultaneously with the one that annoyed us on

X3 A greater degree of cold was axperxenced th,we ﬂnq

yyed this day in erecting the pendulmn-honse.'aver
a thick hair-cloth covering, and outside of all, a -
, surrounding the whole house, and enclosing a
i, On the outer side a wall was bailt up to th
“"'*“ -"" the curds drawn tightly through it.



tions to the southwest, and found in
were sulphnlaof dedaa.mnd vsﬂ;ﬁate of

‘h'

.-..'a gmy hauh. For &me-fourths o'f i

ingy yellow colour. - ‘Above this, there are
: tly d;ppmg 1o the eouthweal;wisa the

mes al‘ sulphnmus acid gas were em)md nb hyd
~the gas, which exnng!hshed flame ]

- “&mens of sulphate of lime, carbonate of
jgmmdmrboume of lime, were found in |
M‘hﬂ*\ﬁ was found difficult to pmserva
ate form, as they were all intermingled in th

f-past two o'clock having arrived, Dr. ]




q_ﬁng the day. and were myuﬁifﬁmmd Dr.
from sixty to one hundred beats, Mr. Eld's from

ne hundred and twenty, and mine from m to :

udred and.eight. % '
wgh) was favourable for observations, and we mmﬂhﬂ in
v, The wind was from the northeast. The theﬂ!lm
s at 20°%  The sun did not rise clear, as I was in hopes it
e done, so as 1o aficrd me an opportunity of again semugtha
0, AN mauurmg it. 1
'ﬁ‘promd fine, and the pendulum-clock and apparatus being ar- -
i_d,nnted the clock was put in motion, and a enmpnhan .

ay,and a fine day, the men were allowed mwaubr
tnd some descended into it, bringing back mu!%

m. At

_ y‘ on the summit, we took much pleasure emd'*-htera&_ & .
mnous movements of the clouds; this day in pa .
cted our attention ; the whole island bnmaﬂr‘u: -
whlte mass, m the centre of )

- af the island: a motion was then seen in Muds
. opposite extremities, both of which seemed apparently moving .
s {GWQ, same centre, in undulations, until they became quite
A ""Mﬂhdmspncammambbwmmm




g‘\
> "Mght&m ﬁewolcano of Kﬂaaea was exceedingly bnlha a
. mght. The temperature fell to 17°. i
On the 4th, Lieutenant Budd began the survey of the summxt
mountain (including the four craters), by measuring bases and plaoti
signals. On the return of the parties, they reported that an eruplion ’?
‘had taken place on the southwest side of the mountain. Thumu
almost too good news 1o be true, for to see this wonderful crafer in
action was scarcely torbe expected. Early on the following morning,
a party was sent to examine the spot designated. R )
~  Towards evening I began the pendulum observauou.mllmm 3
e lmsparamre of the pendulum-house variable, for which IMW '£
_'. 'mnn'ﬂ “as the outward air seemed to be excluded, and yet it varied
[ Mmugh it were exposed. At daylight the thermometer M&m % i
- 0 20° g B~
-er Judd returned towards evening from the nouthw,ﬁ > 3,
~ mountain, but found no signs of an eruption ; thus it tumﬁ,al&ﬁ ”“‘,
I had anticipated, a false alarm ; it served, howewr, 1o give <
excitement. ~t ﬂ‘m —,:;
Several large fissures were discovered on this Jnnnﬁ'm :
crater lying south of the large one. The report of the eryp
probability originated from the southwest clouds besglly
the setting sun, a phenomenon which was afterwards «
- This party also descended into the crater of Poha
~whicha stream of lava had run from that of Moku-a-
- stream looked like a cascade formed ofm'ﬁnvw aving been
~ transfixed before it reached the bottom. The m&mm =
3 0Ng w-kmuﬁad and seventy layers of basaltic mnkwmmamed '

1€ the gmdes, howaver,fmhkﬁwledge&a’imdﬁ‘omdﬁ
told us it was the oldest mtsr,tbengha'_ r E

ntrary conclusion. .

Ou‘the bottom of this crnterfhe lmw foum:l



{111-0- aid a thick covering of the same mmﬂamﬁthpaﬂbor. as
a ught it probable there might be some hollow tunnel or cavern
- gbebatb the hoyse. All these precaations soon produced the desired
:5 ~ effect by giving an equable temperature, although the outward varia-
' tion siill continved from 17° to 50° during the twenty-four hours.
e were desirous of having a little fire, for the purpose of -

warm fingers when ealculating or writing, we took one of the
calabashes, and by filling it with stones, converting it into a # brasero.”
This answered  our purpose admirably, except that we were occa-
sionally annoyed with smoke. - Dr. Judd, not content with this rude
.contrivance, invented a fire-place and chimney, which he built in one
~corner of the tent, and which occupied all the spare room we had.
' We thus were enabled to enjoy the comforts of what, on the top.of
melodagood fire. How good it was, may be under-
when it is stated, that our allowance of fuel was three sticksof
; d per day; and that water froze within a couple of feet of the fire, '
: wlhn it was giving out the most heat.
In agbrmer gale, one of our three barometers had been biom over,
mimx;sﬁ mereury, though not injuring the tube ; being prepared for
such accidents; 1 filled the tube again and took a careful comparison
with: the others, in the event of farther accidents. -
- The temperature of boiling water was again tried, and found 187° ;
. the barometer stood at 18384 in. No dew-point could be gbttw
T Elﬂﬂmﬁy wgs developed in large sparks. -
5 ‘Brooks, who was employed in putting up signals around thv old
Mwhh Lieutenant Budd, brought in some fine specimens from the
~ morth erater; among them were some having almost the appearance of -
:%_., -ghu» Hahad found a small piece of fern in the r:chw
%X " byunallasagreat curmty =.-tg
'%ﬂ

»-?b«
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_was unable o proceed 1 .ﬂ’q:engm 0‘#‘“
wui\ew of the storm, that the journeyman-clock, =3
, although within throai'eat of my ear, could not be

-‘led be blown over and destroyed 'I‘be barometer indis
but little change. This storm contintied until sunrise of the 9th,
en it mndemlad. 1 have seldom experienced so strong a windj it .
‘blew over and broke one of the barometers, although its legs had been '-, o7
- guarded carefully by large stones; and the wind was so violent at .
times, that it was with difficulty we could keep oar footing. ﬂe X
‘suffered the loss of three thermometers, by the fmmc beu:g--
down on which they were fastened. ,
Towards morning, the wind having sufficiently lulled, he pendulum
observations were continued. ST
Being desirous of obtaining the depth of the crateﬁ’ﬁm
ong_line with a plummet; and Mr. Eld was also w below,
lp get altitude angles with a base on both sides for the elevation of
the banka. He set out at ten o'clock, with the sergoant Im!l 1wo men,
“and passed down under the eastern bank,—the same route Dz‘:  Judd
~ had taken. He described it as so steep, as to threaten
ﬂse step or the Ioosemng of a stone, with being pﬁmpﬂiﬁ'
 They reached the bottom in less than an hour: the plummet y
lowered, which Mr. Eld went in search of, but it hnd*mﬂy m
about a third of the distance down, and on signal hmgmvﬁu
lowered sstill further; but the cord soon chafed lhmugh,w

mwch was the top of the ship’s maul, disappea

o

r . Eld obtained his base and the angles of M E
' U&H« then went over to the west side. The | v T3
© beto gl' the erater he found much as Dr, Judd - I
- the ridges, from ten to fifty feet in height, alteraatipg
wms and smooth pahoihoi. They were two hours
‘m imminent danger every moment of being killed ‘By the

f rocks, or of being precipitated down the fi
d every few yards by Jjumping on thsk‘*ﬁ@
hmulm
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Thtmm&nf remuinitig the Gorning night in the'cold, wits soffcient | -
- to spur themon to overcome the ascent. ¢ They wewmw
eshausted when they reached the ‘camp at sunset. -« A

The banks-of thnrntor were found, by My Eld's o ions; to be
as follows: »-;-r*; ndw\m v
w‘eam::. e e SR 7@' s 2

. ¢-.m & 20
On the 10th of Ianuary, we had snow agam. The eratm rose
t0.82°: the sndw melted fast, causing excessive dampness within and
without, while other discomforts that may be imagined prevaﬂd‘.
Towards night, it cleared off, the wind hauling round to the west-
ward.  The temperature fell quickly to 16°, when for a few houts it -
blew a perfccl. hurricane. 1 thought the pendulum-house in great
danger: it rocked to and fro, appearing at times to be lifted from the
ground, and several of ‘its staples were drawn out. Not a person in
the camp could sleep until towards daylight, when the gale began to
abate.
These gales reminded me strongly of those we experienced among
the ice on the Antarctic cruise. I regretted I had no anemometer, 10
ascertain the direction, changes and force of the wind. It is remark-
able that these severe gales all occurred during the night, beginning
in the evening and continuing until the next morning. I attempted
to ascertain the velocity of the clouds by the rate of progress of their
shmdow across the crater, marking the time of the passage; and the
greatest veMity in many trials of those from the southwest, was
about forty-seven miles an hour. It was, however, observed, in these :
experiments, that the swiftness of the clonds seemed to increase in 1
passing over the apex of the cone or crater. Whether this was the
effect of being able to compare their movements more nearly. with
fixed objects, T am not prepared to say; but I am inclined to believe
that in some cases, as they touched the mountain-side, they were
forced upwards and over the summit, with a much greater velocity
the first half of the crater than the last. The shortness of the
%IB that elapsed in passing the diameter of the craer, litlle more
* than a mile, precludes the supposition that they had changed their
suﬂic;aqllyto alter the figure of their shadow. The wind was
uld be termed a stmng gals,when the cxpaimml

{ sprouvm momr with me, I tried some
anmnd.MMﬂmthw umd
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" bases and the sides of the triangles: these gave results as satisfactory

&

as those usually obtained below. The great difference was in the

- sound itself: the report of the gun grgduemg a kind of hissing noise.

- The eprouvette moﬂMmd- vas

& with a plug driven into it
very tightly after it was londed. ‘When fired near the level of the sea,
it was necessary to close the ears when standing within twenty feet
of it. The sound could be heard six miles, and the report was equal
to that of a large gnn'. ﬁﬂon ﬂummnmﬂnodchm to it without
any precaution whatever, and the noise it there ‘made, was more like
that of a squib. Although the reports of Lhoapmvem were heard
at the opposite side of the crater distinetly, yet the sound was a faint
one; but at the Recruiting m then woccupied by Lieutenant
Alden, about eight tmlea, istant, ! éipul and reverbera-
tory. : b

This night we ﬁumh#tlﬂ;g d aﬂthe dip and intensity
observations, except those with Glgﬂ
~ The temperature at night stood at 20°%

On the 12th, I joined Lieuténant Budd in the triangulation, and for
this purpose made the circuit of the eriter.to occupy the western
stations. The day was fine, and the lava covered with about five
inches of snow. Having prepared our boots with hide sandals, Dr.
Judd and myself set off at an early hour towards the south, and whilst
Lieutenant Bodd took the north side, we passed round Pohakuohanalei.
In the vicinity of that crater are many fissures, of great depth, and with
a fresh ap nce, ns though they had been in action only the ddy
before. ‘T;.::ﬂter which had been thrown out from thém appeared
to be pure obsidian, of a dark and shining colour, and very brittle.
Beyond it was an extensive bed or stream of pahoihoi. The small
crater tq, the south o!'mnlm. is but a small pit, in comparison
with the others, and does not appearto have ever dischayged lava over
its edge. It is of the wmn hereafier designate as a pit-crater,
and will be dmﬁhd > e Iomak of those that are near the

> hssure %ingm danger, and experienced

1N mﬂwm stream that seemed to have
flowed from them, for the
new and weak places. Theidea of being precipitated down a chasm
of one hmdred and ﬁﬁy or two hundred lga; deey,” by Do means

with one leg or both; z " e vnot soon forgetn s Sy |
aﬂpourormhﬁ,ﬁllohonmal was found to 0° of t

' 1 Ww covered the lava concealed the '









e S ¢ T ST T «
: 4 - . \.'1 - ‘J. - ‘ T -
g = L _ MAUNA LOA 159

‘

rature, although only a few moments passed befoml was_out of “
1] n 4 ‘9‘. J.bﬁ mm lppeal'ed ..’ ".
1 th ' o the edges inclots, which =% %

 stop to mend them, ‘ 1
ing barefoot before making the .
Wl:ulaDr J) udd undertook the 4

-

in huge uud-lfmi'dgelher by some m:ghty force. . u
This. eraler differs in several particulars from that of Kilavea. It - 35' v
has no Elﬁoh-*hﬂgo, ‘and | of fallen debris around its =

walls.. There is no boiling | e,%llgﬁ the evidences of fire, as has
already been stated, are w%anﬁhg, aﬁ"‘lﬁ outer walls argmmﬂ_g
broken dowi. -

The glare from the snow in the strong slmllght had noml:ecome
exceedingly uncomfortable to the eyes, which was felt by am_mnl wheo
were in comj:nlny with us.

About 1 p. m., we were at a station on the southwest side, fm?
which 1 obtained the distance, by sound, from the observatory. A

From this station we had a distant view of'the hills on the t.oast‘q,, .f‘.

After getti ;i my observations with Qm tlwodama, we p "& s
our ‘way round, frequently passing numbe ‘bo ]
o?
o ‘b‘

. -grayish basalt, that were lying on the la \va p
been gjected from the crater. s v
it two o'clock we reached : jﬂa dome. of
Toea, which is here mucl than it is on the
: a slight sprinkling
The weather was still

western sid
hich I dreaded to break,
pontba splendour of the
! In the distance,

ke t dagdeepbrue
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thout some- that Ty my instru-
0 me hlgheq! point of Mauna I\Q‘a}'ml.hm few feet of its
: ind turned it upon Mauna Kea.,govmw qu‘-ﬂnﬂ‘erance in
b #tpfthew twin giants of the Pacifie.
] idea of mnd'pg on the sammit of one of the highest
4; ‘ peﬂvmﬁemdslnfﬂhtmminehn proximity to a precipice
: # Pﬂﬂﬂ}ﬂdi overha én m-m’!hr"outugeous as a

, forth in quantities sufficient %o form a domc
d nearly three miles in height.

¢h mountain I should find the highest; for
ents had given it in favour of Mauna Kea,
ut three hunﬂrué‘ higher than it
e the zenith angle was soon obtained,
auna Kea, and nubnquwt calculations
; “dnlwm_' .,-».'




Allhoug&hrnwom down, this was too stron
tended to; and the onkp]ace where 1 ¢
dulum-hom 3 k ﬂqwn r
appara.tus,

Ol'li oo ;
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of Mauna Loa.

up the instrumen

scampered off. S

longer, and hoping' 1

burdens. .
At nine o'clock,

cennes, bade adieu’ to"
showed their delight at
hearty cheers. It wis
my departure, after




of mmea heIongmg to anwho mads
came to me and desired, on the part of the men, that 1
them 10 add to it U. 8. Ex. Ex., in order that there. 1
ﬁ&u to who had been there; to this Imdﬂyn‘ghn
the same man who had been wounded ut 1
-752' %Mand most useful we had with us; in himself b d
lf: yments, as a seamen, drummer, ﬁﬁrrm and stone-cutter ;
& 4 = v a little of physie, sang a good sailor’s "!_“-mwithal a

e L [V .

~Lieutenant Budd and Mr. Eld mie&w‘amnyof men, to
 repeat a few observations with the mmmm to obtain
_ angles for a distant position. i
P 1 .wm we set out, blew very strong ﬁvm the southwest,
. and flurries of snow were passing by every few minutes. In two
ed the Recruiting Station, where we found Lieutenant
‘and many Kanakas on their way up. After a rest of two hours,
- obtaining mnlmea,wemlmmdmhd&h&Smd&y Station




ind I never was more reiiavut tha when 1
1 quhmble to walk any further. Here, also,
by the natives with fruit; indeed, every nop@lehol
) be restoring us to the comforts of life. Late in ﬂw. . -
o 14th we reached the crater of Kilauea, after an absence ]
" mghl. ‘of which had been consumed in mv“ e, -
d two in returning from the summit. b W
Tk of Mauna Isoa looked full as beautiful to thamum __-;_-_
00 our way up, but the experience we had had of its surface, and the
difficulties we had encountered, were not so soon to be forgotten, and
mmmmmm mind: On pemngduwn*ﬁ "'

Purser Waldron of ‘the: V“menms)y vich is
the most commodious point to encamp g&w &
most beautiful views of the voleano.
~we left Lieutenant Budd and M. }
stormy, and the night one of the severest

- r‘eddganl«-ﬁhewmd approaching a
MMem hawlhgem }




Kmnlm mqﬂmﬂp:r appearance, who were des
maiping articles. . They recollected the elock-case,
Mmﬂd so much trouble in aseending; but he now
secure its going in advance, by sending uWMM
Some of these, however, absconded the moment they
t. It was at last placed under the special care of |
r. Eld no farther trouble. s =
Prpms to leaving the crater, Licutenant Budd ned
' the flag-staff; three cheers were then given, and the flag hau
- The walls were left standing, resembling those of a sm
¢ was not one of the party but felt a gmmrm‘lavmg
~ this dreary spot, where they had all suffered moehﬁmlﬁ'ﬁgue,
.hd honger. o= o
~ When about departing, these officers observed nmmm who,ﬁtm
,H;. taking a wrong direction, appeared to be somewhat bewildered ;
‘on being called, he gladly took the last remaining lo
of some camp equipage and mess utensils, with some provis
~ then left the summit and descended as far as the !
~ where they stayed over-night. By nightfall, ;ﬂlﬁaWﬁwg'
the heavy elock-case, had arrived, but no one h: he Kanaka
- with the calabashes, or thought of him, sl'd&pttb.
come in due season, or had actually go
: ard of this man; nnﬂw




f:onﬁdyalhad to a pigment, onder-
~as u wash orpamthythemmoﬂam The
: med to be penetrating and stuutmgllu*w‘hola
bank. W 1o our encampment well laden with spamwdh " ";,
During the. lhnddgnalopltnpondwpomts surrounding the
crater, and made every preparation for surveying it the next dniat
Dr. Judd volunteered fo go down into the crater, with a party
natives, to endeavour to obtain some gases with the apparatus we'had
hmugln from m:hip.(whwh we dmnterrad hare,) and at mmﬁ’ > |

yteaﬂum. Lrte
mhmmummmmm
1 waited to see him pass over the
»mmkofuunguhﬁwr_ :




Jevel with
Wvﬂ l;g“ﬁhfbouﬂ

h astonishment
rom every part
roin the northern

ﬂhough lhey

.‘- ampllon
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had undergone some change. This was ascertained § mmpansan'
of the outlines of the lower pit, boundedeby the ledge, on the two
occasions, A large ,pr%tmg point on the east side of the black
ledge had disappeared. e lakes of fire continued nearly the same,
though the small one in the larger area seemed less active.

At about ‘o'clock, when I had reached the eastern edge of Lua
Pele, all the | who were with me remarked a large column of
smoke rising - that crater, and we, in consequence, ran towards
the bank ; but % miphur-blults concealed the bottom of the crater and
black ledge from our view. It immediately oceurred to me, that an
outbreak had taken place, by which the whole bottom of the lower
crater would be overflowed, and that my friend; Dr. Judd, would find
himself in a dangerous position, as he must at the time be near it.
Not being able to reach any place where we could relieve our appre-
hensions, we were forged to continue our route, and shortly after
descended to what is known as Lord Byron's Ledge, which lies be-
tween the two craters, Lua Pele (Pele’s Pit) and Kilavea. The
position of the hut occupied by Lord Byron is close to the brink of
Kilavea. I noticed this place as proving that a recent eruption has
taken place on the ledge. A flow of igneous matter has evidently run

into both craters, and has covered the ledge with large sheets of lava. *

These are here and there broken through, forming a kind of funnel or
bridge, from beneath which the lava has flowed, leaving the soil in
places uninjured. Numbers of ferns, having a luxuriant growth, were
found under lQhese immense slabs, In examining the edge of the bank,
1 became satisfied of the correctness of the above opinion, as the flow
over the ledge seems to have come from beneath, and to have coursed
down the sides, either in broad ribands, or in streams like large cables,
coiling themselves in confused layers on the black ledge. The flow

into the pit segmed to be less fluid, as it did not reach the bom:&::i '
bluff

flowed in one broad stream. Passing on, we reached the
ing Waldron’s Ledge, which is the highest part around the crater: it
is bold and projecting, and in some places the path leads close under
it, among large blocks that have fallen fromit, either hy ﬂ !hliklﬂs
of earthquakes or decomposition by time.

The annexed plate is taken from a camera heﬁlr
Drayton; and gives an idea of the stratification of the wltﬁ’

the crater. <o B

When we ascended the buk. it became evident that the &wﬁh
had taken place at the small crater: this gave rise to much uneasiness
respecting the party that had gone down, I searched with my glass
in every part of the crater, but saw.no oﬂn, although 1 !ﬁl'ehvinced

.-.\a



Wwe KILAUEA.
that they could not have proceeded up before us. When I.returned to
the encampment, Dr. Judd was not to h&uﬂ%ﬂﬂmﬁnghad
been heard of him.

1 therefore felt great rahef.whu in nbom a qnmnf lnhmr 1
saw the party returning. On greeting Dr. Jﬁﬁd, lmmm
the following aceount. :

After he left me, he proceeded with the natives dm:the rama into
the crater; thence along the black ledge to its western part, where
he descended by the same toilsome path that had been followed a
month before. After reaching the bottom, he found a convenient
steam-hole, whence a strong sulphureous gas issued; and he then
arranged the apparatus for collecting it. This was found to answer
the purpose, and was readily and completely absorbed by water. The
gas was then collected in a phial containing red-cabbage water turned
blue by lime, when it became intensely red. .

Dr. Jndd then sought for a place where he might dip up some of
the recent and vet fluid lava, but found none sufficiently liquid for the
purpose. Failing here, he proceeded towards the great fiery lake at
the southern extremity of the erater. He found that the ascent towards
this was rapid, because the successive flowings of the lava had formed
crusts, which lapped over ecach other. This rock was so dark in
colour, as to be almost black, and so hot as to act upon spittle just as
iron, heated nearly to redness, would have done. On breaking through
the outer crust, which was two or three inches thick, the mass beneath,
although solid, was of a cherry-red. The pole with whmh the crust
was pierced, took fire as it was withdrawn. It was ev;demly impos-
sible to approach any nearer in this direction ; for although the heat
might not be so intense as to prevent walking on the crust, yet the
crust itgelf might be too weak to bear the weight, and to break through
would have been to meet a death of the most appalfing kind. Dr.
Judd, therefore, turned towards the west bank, on which he mounted
o a level over stones too hot to be touched, but from which his
feet &ﬁnﬂadbymutmﬂenmhngsaudundahofhida,

~ worn over his shoes. When he had proceeded as far as he could in

~ this direction, he saw at the distance of about thirty feet from him, a
~ stream of lava running down the declivity over which he and his com-

m ascended. Even this distance was too great to be reached

-W, and the intervening rocks had become so heated by the continual
‘stream, that they could not be traversed.
Mﬁnﬁ,ﬁwyw near the great hla,hntcould not see

i we, which was still about twenty feet higher than the spot

 stood. - Jets of lava were, however, observed rising about




'Wm. by the aid of the hand of one of the natives,
m m’bupn 1o collect specimens. When fairly dows, he

Mm of falling, in consequence of the narrowness of. the.
in-spite of this difficulty, his anxiety to select the best

qhdmﬂll enticed him onwards. While thus advancing, he saw and.
heard a slight movement in the lava about fifty feet from him, which

was twice repeated, and curiosity led him to turn to approach the
place where the motion occurred. In an instant, the crust was broken
WW‘S terrific heave, and a jet of molten lava, full fiftcen feet in

. 10 the height of about forty-five feet, with a most appalling
~  noise. He instantly turned for the purpose of escaping ; but found that
~ he was now under a projecting ledge, which opposed his ascent, and
that the Mwhere he had descended was some feet distant. The
heat was already too great to permit him to turn his face towards it,
and was ' every moment increasing; while the violence of the throes,
which shook the rock benenth his feet, augmented. Although be con-
M!}B;ﬁfﬁ as lost, he did not omit the means for preserving it;
‘mental prayer for the Divine aid, he strove, although in
MM projecting rock. While thus engaged, he cglled in
n his native attendants for aid; and looking upwards, saw
endly hand of Kalumo,—who on this fearful occasion had not
l&m guide and friend,—extended towards him. Ere
jet again rose above théir heads.ud&m
»ané terrified, until excited by a second appeal,
his hand, und seizing Dr. Judd's with a giant's




mund'badawmmml@ mammﬂm
cessful, and while it was red hot, he endeavoured to stamp it with a
navy batton, but the whole sunk by its own weight, being compos
a frothy lava, and became mddeﬂyeeid.klmg only the of the

general shape of the button, without any distinct impression, Mo
he thus obtained, (for it resembled preunuly a charred ponnd-cake;)

was added to our collections, and is now in the hall where they are
deposited.  This lake I have designated as Judd's Lake, and believe
that few will dispute his being entitled to the honour of having it called
after him. Dr. Judd now found that he had no timeto lose; for the
Java was flowing so rapidly to the north, that their retreat might be cut
off, and the whole party be destroyed. They therefore at onee took
Jeave of the spot, and only eflected their escape by running. When the
danger was past, Dr. Judd began to feel some smarting at his wrists
and elbows, and perceived that his shirt was a little scorched. By the
time he reached the tents, and we had examined him, he was found to
be severely burned on each wrist, in spots of the size of a dollar, and
also on his elbows, and wherever his shirt had tonched his skin.
Kalumo's whole face was one blister, particularly that side whkﬂtﬁlll
been most exposed to the fire. e
The crater had been previously measured by Dr. Judd, and was
found to be thirty-eight feet deep by two hundred feet in diameter.
The rapidity of its filling (in twelve minutes) will give some idea of
the quantity of the fluid mass. =

Towards evening, although very much fatigued, we walked down to

the edge of the bank, to have a view of the eruption that was ﬁhg '
* from this small lake; and although I had thought it impossible that the
appearance the great burning lake presented on my figst visit could be
-exceeded, yet this far surpassed it. The most brilliant pyrotechnics
would have faded before what we now saw. A better idea of the light
,,..ﬁmmhytbuvdcm.wﬂl be obtained by the fact that it some-
ff  times produces rainbows in the passing rain-clouds, one.of ‘which was
by ‘Mr. Drayton. The whole bottom of the crater northof Judd’s
ake, upwards of a mile and a half in length and mmm
red with fluid lava, running in streams, as though it
These 'hmnudihera divided, and then joined agai




'-uvmes ‘beyond. We could ot but fed’
his spectacle, by the occurrences of the day, and
,htmw escape of our companion j and we sat
@ horrible situation of one cut off from escape by these
The sight was magnificent, and worth a voyage
‘witness, It was with regret that I returned to our
lent.r*ﬂzmw “in my own mind to have a nearer view of this over-
flow, in the morning.
~"Waz.mmviy. and our attention was immediately called to the
M The large lake had sunk out of sight from our position, while
! ne was seen to be still overﬂowmg its banks, thus proving
satisfactorily that their fises have no connexion with each other, Upon
- the whole I was glad to see this state of things, as it would afford me
an opportunity of getting near the large lake, to obtain an aceurate
measurement of it.
early hour I started with a party, consisting of Lieutenant
g8 mﬁb had joined me on his descent from the mountain, and
- #everal men. We descended by the usual path, and on reaching the
~ black ledge, we made measurements of its width, and took some angles
to.ascertain the height of its banks. Lieutenant Budd then, with some
- ofthe men, was ordered to descend to the bottom of the crater, and get
~ similar observgtions for the altitude of the black ledge above the bottom,
" after which to ascend to the black ledge, and proceed by the west side
LL_— ~ towards its southern end.
. The result of these observations gave six hundred and fifty feet
~ for the height of the bank above the black ledge, and the latter *
- was found to ke three hundred and forty-two feet above the bottom :
’_‘ thus the total d.epth of the crater was nine hundred and mnety-tWo

feet. =wwrne . s
With w*of thg-men I proceeded towards the great sulphur-bauk,
on the east si ting my positions as I went along, by observing on

had used the day before. When we arrived oppo-
Whm‘mwthaadgeofthubl&ck ledge, where, in
‘heated air that arose might be said to be almost
e whole area below was filled with fluid which ap-
d heat, and still flowed to the north. Its surface was
h what Dr. Juddhadfoundn dndnrlﬁ'nq.
several holes in the black ledge, about two
er, where it had caved in, em large

.1



Vﬁ nt Mmqhedﬂn eztreme end.
and took the angles as quickly as ,poulble..;.
my measurement, to be fifteen hundred feet in legt]
in mdth, and I found that it had sunk about one
 the last night, supposing Dr. Judd’s estimate of its
:hl-g,dge to be correct. It now n-ppeuad:o

Iy ‘_,-~. n L2
o l had completed the measurement, tba rgeant gav .
‘_: nouee 1 he had perceived a movement in the bank, upon which I
~ ordered a hasty retreat.  One of the men who was before stumbled in
hishurry, and fell, disappearing from our sight; we instantly stopped
and my heart rose to my throat. I could scarcely believe my ey

. when T saw him rise again from the crust of lava, throug b 'i'
had fallen into a chasm. s '.
_As we approached the sulphur-banks, there wumh mom
‘and many more sigos of action near it; the sulphur-bank was
ha constantly in action, if I may so express it, similar to the
“of lime. Numerous specimens of sulphur were obtained h
d‘aﬁph;eof copperofa fine blue cohnr. m



S mau's.&’.

i m&wﬁww 4pt, and has been overran
c by streams of lava, in

a ser 'u‘t to th ‘immense trunk or tunnel, which, after spreading, ‘pass
down into mmﬂ are lost. The view around has nothing
urﬂaly in n' one cannot comprehend how rock can be thus fused

e ag :fuak‘ Our notions of the solidity of stone must
ange ; and there appeared nothing bdongmg to
his world at ha wilh which to form a comparison.

Our phﬂym absolutely lost in this immense pit. It takes some
time before the eye can embrace the whole, or become in any way
accustomed to the scene around ; and 1 therefore ceased to wonder at
the dhwqmcie: in the descriptions 1 had heard of it. From this
mm“ﬂlo want of any accurate drawings by preceding visiters,

‘was unable to arrive at any distinct knowledge of the changes it has
. 5 but T hope that our observations and survey will prevent

ﬁm being the case hereafier.

 The varieties of lava that are met with are not the least striking
- part of this phenomenon. The description which appears to predomi-
nate _'_‘ M\ dark hue, and metallic lustre; it lies in a layer a foot
"8 quite solid: the others are less dense, more vesicular, and
Each separate flow seems to differ from the succeeding
onﬁ%.uﬁ'*m be easily recognised. It afforded us some amusement to
trace the extent and character of the several beds. That which was
:gw during our utay was in many parts so vitreous as to be almost
obsidian. Pumice is generally found in small lumps on the plain
. above; but 1 do not now remember, nor does my note-book make any
| mention, that pumice had been seen in the crater.
&= As the layers or strata of basalt increase in thickness, they become
more compact. The absence of clinkers and of any flow of lav® on the
| plain, prove emﬂ:lnmvely that Kilauea has never overflowed its banks. _
' The crevice to the south extends for a great distance, and may be
. traced by the steam issuing from it; it is not, however, to be consi-

- mndﬁaondmm,ﬁ the cracks are of different lengths, and some-
o pverlap each other, and again are intermitted for hundreds of
-3 intities of Pele’s hair was seen covering the plam.

w how difficult it is to fix upon the recollection the
cﬁ]’,und{heposiﬁon ai‘thi‘ngs arouu&, I

' insisted upon it that the large “ blo
of the black ledge, had been thrown
waithen,ui‘t&oﬁﬂnwdtobe one.

n the eram, and hka!yta attract par-




Mﬁ,i pewﬁvad a curious effiect
by ﬁﬁhng.bm the lakes, when the line of
haawd cé'lnmnrnfrm as tbay mnm- ;

: }rﬁ""

memmuu tvml.ing

e V
' W"&tﬂht votitut funr days, IM
leave it as at first; it is one of those places that g
excite all the energies both of body and mind: the ¢
the neboasary faugue. and the other to eﬂwad tho
nomena. R kLo
mmmmmpme dm'hgdnﬂﬂﬁof he 1
must have been equal to fifteen million- mmwm o
tedly, found cavities to receive it onw

Ww it had Wﬂr&pﬁd ,as i
d have ﬂarown auwm tlme 1 wa

l -*ﬂl’ﬂf a pmod '
mgﬂn size of Mauna .{mip ’as_ h




zaqu settmg out, Mr. Eld Wtb. ducm&%
'lﬂﬂfy his curiosity. He was also instructed to

raters and the late eruption of lava on the east.
ﬂﬁl route, consisted of about forty, including Dr.
s, six seamen, and the Kanakas who were employed
carriers of the baggage, tents, &c. One half of these
¢ _' ,poe,u it generally requires one man te carry
: taking one’s own supplies, it would be im-
ink of Ming in this country.
e extremely fortunate in our Kanakas, who were mbody of
oung mhﬂl ‘come up from Kapoho, the southeast point
island, with provisions for sale, when Dr. Judd engaged tbam to
e our garriers. This was opportune, as theywere .
h the road we were about to travel. ~

p 0 ! -

_ ' ohjeatwa pulad on our route. was. Luoa P.b,;{ﬁe. Pa. s

. M-ueapuen of the bomum,whmapmohdf black
The variety of the green tints of these trees produced
; Th.ts crater has long been in a. Maof‘m“




s _ :
s .,m ~throws oat lava. Theﬁmnﬁmm _
by the undermining of the part beneath them. It w
\ ingﬁm&!md&mhnw}ymﬂmﬂw%
- covered with lava. The most probable conjecture, in relation to their
' origin, that occurred to us while moving over the ground was, that a
stream of lava had passed underneath; and ranning off had left large
cavities, into which the superincumbent rock above, not having support,
had fallen, and when this had sunk sufficiently low, the lava had flowed
in and filled the bottom. Some of these pit-craters are from eight
hundred to one thousand feet deep, but none that I saw had the appea.r-
“ance of eruption within themselves.
~ There is another description of craters, which may be called aana-. ¥
craters. These are hills of scoria and ashes, formed by the ejection of
masses, which appear to be of the same description of lava as the .
clinkers of Mauna Loa, though they more nearly resemble the dreg:
from a furnace. Sy LF
The first cone-crater we met with was about a mile beyond Kalauo-
hana, and is called Puukehulo. This I ascended, and measured its
height, which was eight hundred feet above the plain : i+ was nearly a
- perfect cone, both within and without, and covered with trees both out
gy mmw 'l‘he ashes were in some places so light and dry, that T
sank in them up to my knees, From the top of this cone I had a fine
w ofethe surrounding and was enabled to see all the pitand
‘aters. Mmdﬂmﬂm four bety
a, one at the foot of Puukehuly, and three more, fu
ast-southeas .womm-cmmwwmm
g Mﬂu-bwawmhug*ﬁﬂ
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to the mﬂm appears well covered with woeds, while to the south
unmd barren. The map, however, qﬁﬂm a better idea of it
than M derived from any description. "
early at the foot of Puukehulu, is the pit-crater of Aledu-dh,whmh
flow of lava into it : it is about five hundred feet in depth, and
of an elliptical shape.
~ We continued our route towards Panau, passing over a - mqgh lava
* country, on which was a young growth of sandalwood and okea trees.
Before reaching Panau we found ourselves in a luxuriant growth of
Cape gooseberries (Physalis Peruviana), which we found quite refresh-
ing after our walk. The natives do not make any use of them, and
_ seemed somewhat surprised to see us eat them,

At Panau we found a large clearing in the woods, and a village,
consisting of three or four native houses. Here many canoes are
built and transported to the sea, the trees in the vicinity being large and
well adapted to this purpose. I was told that l.bey met with a ready
lale

~De Judd, who had been somewhat unwell since his escape, was now
seized with fever ; and soon afier the tent was pitched, went to bed, as
hefelt that he required rest. The burns he had received on his wrists
‘had become very much inflamed ; he, however, found himsell much
better the next day, and we concluded to proceed. Panau is two
thousand six hundred and seventy-six feet above the sea, and was found
_ by observations to be-ten miles southeast of Kilauea,
~+ In the morging, previous to starting, the men reported to me that
~ their frying-pan had been stolen during the night. 1 therefore ordered
immediate search and inquiry to be made for it. Great alarm in con- |
_sequence was excited among the natives who attended us; so much
indeed, that I ordered the men to desist, conceiving it very pgobable
' that one of the gther natives, who had been flocking in numbers to see
had carried it off.  To judge from the scarcity of supplies, the in-
' this part of the island are very poor.
We left Panau after half-past eight o'clock, and passed on towards
WMMW about three miles, we came in sight of the
 five miles off. Our course now changed to the northeast, and
: an extensive upland taro-patch, where I sat
the meridian altitude. While thus occupied, 1 thoughtlessly
se of taro-leaf, and put it into my mouth ; in a few minutes
; aln‘iost.ga.spmg for breath, from its acrid juice. It was conse-
ptly with difficulty that I suceeeded in getting my observations.
now led :hm@aqﬂqﬁ%n&mgmm
for a mile or two. kwedﬂhﬁhm




and slippery During the day one of tk
: nnkh,end:thumaemﬂm“he%hmﬂd _
~ his companions performed with an attention that pleased
~ There are several peculiarities about the natives
”f\ mindi: “among other things they are exceedingly proud of their skin,
~ and takeit as a great affront to be spattered with mud ; if any lhmg -
‘could rufile a native’s temper, it would be this. - mMmpﬂﬂt"
R Wﬁj&m&onﬂmﬂaﬂmwm Mi&nﬂg'
e are ‘ﬁ)ourﬂnea!oﬁsu e
. ' pment was found to be two Skend
ﬁty‘ekibat above the sea. The temperature was 642 == PR
~ We had now reached the line of the recent eruption, nmiit was =
purpose to strike the head of the flow. Mzr. Drayton, our consy
Mr. Brackenridge, had already visited the ﬁrw
eruption, of May 1840, which is marked on the map ne:
crater of Alealea-nui, and also that to the MMNB
“The latier, with that of Kavemuo-kamu, were the. Wﬁa pn-

: rat ing Kilavea. Mr. Drayton considers Kanemu
i'_‘.iﬂ&ims!!|e~'tlbepu%l.'.mtarh!lall.vvt:mtinfnshmd andthe@ld' .
27 st regular. i
T as we were able to learn, the two eruptions to the east and
4 oku-opnbimd miﬁeme‘dny, and neaﬂy at the same
- 25, 1 gl L """“

20th of January, it was M'befon we could ps‘o-
2y mmwm u'badi,J





