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From the Pacific Commercial Advertiser, Honolulu, May 4, 1914.

TECHNOLOGY STATION, Kilauea,
April 30. — Again there has heen a
slight increase in activity in Halemau-
mau. Readjustments among the talus
bloeks produce frequent trivial rock-
slides, occasioned probably by the melt-
ing and subsequent fluid movement of
the lower layers. Nevertheless, the
state of heat at the bottom of the
pit near the top of the magma column
seems to he increasing steadily, though
the balance of the surface conditions
which make for spectacular display
vary in a partly regular, partly irregu-
lar way. X

It may be appropriate to call atten-
tion again to the tolerably close agree-
ment between this observed change in
activity and theoretical variations in
earth-strain produced by the action of
sun and moon components of attrac-
tion. It is a tentative opinion, or hy-
pothesis, that this variation in appa-
rent activity noted from week to week
is controlled partly, or largely, by this
variation in earth-strain.

On April 23 conditions at the pit
were as usual; brief glimpses of the
incandescent orifices were obtained, but
no flames or jets were seen, A few
trivial slides oceurred. There was noth-
ing specially noteworthy about the
blowing or rumbling sounds.

On April 24, owing to weather condi-
tions unfavorable for observing, no
visit was made to the pit.

On April 25 nothing could be seen
on account of swirling fumes. The
blowing and rumbling had become loud.

On April 26 no watech was maintain-
ed at the pit, but visitors reported the
usual conditions.

On April 27 intermittent lava jets

were ‘seen playing out of ‘‘0Old Faith-
ful’? jand from the southeast blowing
cone to heights closely approximating
but not exceeding seventy-five feet.
Blue flames wavered above the ‘‘Old
Faithful’’ orifices. Rumbling and blow-
ing was loud, the latter at considerable
intervals being very loud indeed. No
slides were heard and almost no symp-
toms of readjustment among the fallen
blocks. Fumes obseured the west north-
west and the northeast orifices but in
the neighborhood of these the illumina-
tion of the fumes was brilliant.

On April 28 no lava jets were seen
during the brief glimpses obtained of
the ‘“0Old Faithful’’ and the southeast
cones, but sounds of blowing and rum-
bling were very loud, the former of
staecato quality. No prolonged slides
were heard but the movement of in-
dividual rocks was noted frequently.

On April 29 an excellent series of
views was obtained. Seething lava was
again visible in the west northwest ori-
fice. Small lava jets, twenty to twen-
ty-five feet in height, were springing
from the ‘‘Old Faithful’’ orifice, and
blue flames were playing there. No-
where else were jets noted. Blue flames
were playing at the southeast cone
also. Prolonged trivial slides were oc-
curring frequently.

No systematic seismological report
can be rendered at this time. The week
passed without noteworthy seismie be-
havior until shorily before three in the
afternoon of April 29, when a weak
loeal earthquake, barely perceptible to
the senses here at the Observatory, oc-
curred.

H. 0. WOOD,
Associate.
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TECHNOLOGY STATION, KILA-
UEA, June 18.— The lava column of
Kilauea, during the week June 11-18,
has overflowed the floor and risen rap-
idly, and a measurement secured June
15 shows depth to the floor below the
south rim of 530 feet, indicating since
the last measurement a rise of the

eastern floor of forty-five feet in thir-
ty-one days, or an average rise of 1.45
feet per day.

This marked rise on the approach of
the summer solstice is quite in accord
with -the rule of the last seven years.
Another phenomenon of the week which
is in agreement with records of the last
decade is the boiling up of the melt in
the west and flow towards the east, and
it now seems probable by all signs that
if the present rise continues the fiist
open pool will appear in the west end
of Halemaumau. The thick fumes are
still very obstruetive to good seeing,
Lut on Sunday night, June 14, the
whole floor was revealed, covered with
spactacular flows.

Thursday, June 11, 1914, at 7 p. m,
from the south station, a small cone
at the east end was seen 40 be blowing
spray of ineandescent lava out on the
floor, and the floor was streaked with
fire. From the old north resthouse, at
7:15 p. m.,, a cone on the floor west-
northwest was seen to be ejecting jets,
and so was a central fountain, presum-
ably Old Faithful. The rumbling and
blowing noises were loud, but no slides
were heard and no flows seen,

At 5:45 p’clock on the evening of
June 12 an attempt at surveying from
the south station was defeated by the
thick fumes. A glowing crack could
be seen on the southeast part of the
floor, and stalactites hung in front ‘of

glowing caverns on the north and
nertheast edges, while in the eastern
part a small pool on the surface of
the floor, with zigzag edges, was dis-
cernable from time to time, apparently
a flow. A slide of talus west was heard
about 5:40 p. m. The prineipal noise
was moderate puffing and a continuous
hiss at the west end. On the evening
of June 13 the seeing was poor.

At sundown and long thereafter on
June 13 three vapor jets were seen 1
the usual place on the high northeast
flank of Mauna Loa, estimated by Mr.
H. O. Wood to be at least 600 feet
high, There were some others of
smaller size. These jets are seen fre-
quently at this time of the year when
the air is still on the heights and the
sinking sun in its summer mnorthing
gets behind the highest cones of the
northeast rift, this being the place
where the jets are seen. Mr. Perret
tells me he frequently saw them in
1911.

Sunday evening, June 14, from 5 p.
m. on, the pit exhibited a wonderful
speetacle as darkness revealed its
glowing depths. At first very loud
roaring blasts were heard in rushing
spasms, the sound coming first from
one place, then from another, as “eard
from the southeast station, where the
seeing was at first cut off by the cur-
tain of vapor from the southeast fuma-
roles. From the sonth station there
was oceasional lifting of the curtain.

Everything indicated rapid rising;
the loudest blasts were heard from the
west. A flow covered with festoous
of skin was seen pouring from the Old
Faithful region to the south talus.
As the flow crusted over, new toes
would push out from under its skiiis.
A bubbling small fountain was seen at
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about the Old Faithful position, with
a flow flaring out westward from it.
Dimly a big cone could be seen on the
western end of the floor. The large
cone on the eastern floor described
June 9 and 10 had disappeared. At
many points small holes on the surface
were seen, apparently each at the
source of flows, with confined gases
rushing out in puffs and spitting lava.
The wall pots east, northeast and
north, were small but very active.
The high gashes in the eastern wall
were flaming and glowing within uas
usual. There was a fountaining pot in
the middle of the western floor.

The noises in general were unusually
Joud at 5 p. m., and diminished marked-
ly at 7 p. m.

As darkness approached, the west
end was seen to be a large body of

liquid lava with ragged flow-lines. The
two high chimneys at the west were
glowing. A narrow cascade developed
at the east end from a half-cone built
up against the wall, and the orifice dis-
charged a flow which flared out below
with festoons, the spatter from the
craterlet appearing like dross from an
anvil,

Finally, when darkness was complete,
the whole floor was revealed, and a
great fountain was seen welling up at
the extreme northwest end of the floor
area, sending a mighty flood of molten
basalt like a river eastward over the
whole bottom, forking into two leaf-
like lobes north and south, and doubt-

104

less eventually making a new layer over
the entire floor. The west central pot
maintained its fountaining right through
the surface of the new flow. The flow
showed the usual zigzag lines bounding
semi-crusted areas, these lines being
mostly drawn out in the direction of
flow.

June 15, at 2:20 p. m., the noises in
general had diminished. The gases
were hissing continuously at the east
end. Strong puffing and spouting sounds
came from the west. At 5:15 p. m, a
change of wind made some seeing pos-
sible from the south station, and ver-
tical and azimuth angles were obtained
with transit from the south and south-
west stations on a boiling pot -in the
floor against the northeast wall, These
gave a depth of 528 feet below the
south station and 531 feet below the
southwest station, whieh is slightly
higher. No incandescent flows were
seel,

Sinee this time it has been rainy
and the seeing has been unsatisfactory.
At 6 p. m. Tuesday, June 16, from the
south station a glimpse of the floor
showed no flows, but a little jetting
from the middle of the floor and the
northeast border. The noises were as
usual.

There has been glow of moderate
brightness on the fume ecloud during
the week as seen from the Observatory.
June 17, at 11:30 a. m., there was no
seeing southeast or northwest. The
wind at times seems to blow in con-
veetionally from both sides of the pit,
and no eddy whatever forms to make
an opening. On this date the pufiing
was toward the west; a steady hiss
could be heard in the central region
and toward the east, and the fumes
which rose around the Old Resthouse
were very acrid. At 5:30 p. m., from
the southeast station, a central pot was
seen to be blowing lava out on to the
floor, and some orifice under the east
station was puffing very loudly. The
roises of this date compared in in-
tensity with those of June 14

The week has been quiet seismically.

T. A. JAGGAR, JR,,
3 Director.
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TECHNOLOGY STATION, June 25.

—The time of the solstice of June 22
has been, as usual, marked by voleanic
and seismic happenings. There have
been voleanic eruptions in California
and in the Philippines, the lava of
Kilauea displays rising activity, and
for June 19 and 20 the seismographs
recorded two local and one distant
earthquakes.
. Halemaumau ecrater continues to ex-
hibit rising lava with occasional bril-
liant displays, the whole floor, about
520 feet down, being ocecasionally visi-
ble at night, dotted with spouting and
flaming cones.- There has been fair see-
ing recently from the Old Resthouse,
with thinner fumes. The rising pro-
ceeds in pulsations of two orders, the
one of a few hours and the other of
about a half-weekly period; that is,
there is a marked diurnal fluctuation,
and there are brilliant displays of over-
flow of the bottom about twice a week.
This suggests accumulation and periodic
expulsion of hot gas from the lava
column.

Thursday, June 18, from 5 to 8 p. m.,
there was at first little seeing from the
south station, but with a slight change
of wind from northeast to north as the
evening advanced, the eddy carried the
fumes up the west wall and revealed
the bottom. The eastern floor, from
6:30 to 7:30 p. m., showed many spit-
ting holes and small wall-pots north-
east and north. There appeared to be
a cavern at the border of the floor
east under the high flaming gashes.
The southeast eonelet had developed a
high ineclined spatterhorn. Old Faith-
‘ful was spurting incandescent ‘‘tears’’
fifty feet high at forty-second inter-

vals. A spot just west of Old Faithful
showed pasty lava bubbling sluggishly.
At nightfall a magnificent spectacle
was presented near the southwest bor-
der of the floor, where a large flat
dome burst into eruptmn like an arte-
sian well of fire, with a lava fountain
on top which poured radial flows down
all sides, the largest flowing eastward,
where it widened and forked into lobes.
At the west there was a spouting eav-
ern under the wall which ejected splash
down a half-cone onto the floor. At
the northwest and west flaming cones
could be seen. TFierce hissing noises
came from a northeast cone on the floor
and from Old Faithful. Everything
pointed to intense rising activity, and
the southeast talus fumaroles appeared
to be ever creeping higher, widening
radially, and consuming the slide,

From 4 to 10 p. m,, June 19, condi-
tions remained as on the previous day
and the evening display was very bril-
liant. The noises were loud, the east-
ern cone and Old Faithful ejected lava
spray, a flow was pouring past the south
side of Old Faithful eastward, the floor
was streaked with incandescent cracks
and dotted with flaming holes, and the
flaring glow on the fume-cloud was
bright as seen from the Volecano House.

A Tull in this activity oceurred dur-
ing the next two days. June 20, from
5 to 6 p. m.,, from the south station,
the floor appeared black, without active
flows, there was slight puffing, and fire
could be seen in the northeast pot, the
east cone, the high east gashes and at
Old Faithful. June 21, at 5 p. m., from
the Old North Resthouse continuous
blowing could be heard east and west,
and in the middle Old Faithful uttered
a great blast once in from forty to sixty
seconds. After some of these puffs the
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spatter eould be heard falling on the
floor. .

Oceasionally there was a secondary
puff from Old Faithful after from 10
to 12 seconds. As a whole the pit was
noisy and sometimes a deep thud or
rumble could be heard. Two rock
slides were heard from the northeast
wall. TFumes from the southeast fuma-
roles were very acrid east, southeast
and south of the pit. All the condi-
tions point to temporary subsidence.
Between 6 and 7 p. m. there was some
seeing from the northwest station.

For the first time in many nonths
I obtained a good view of the west
corner of the floor. This was seen to
extend westward into a sharp point in
plan, with three cones along the west-
northwest border flaming and spurting
sluggishly, the noises having dimin-
ished markedly within two houis.
These west cones on the floor are what
were taken for high chimneys in the
wall as seen through the fumes from
the south station reecently. The round
black ecrater-like hole high in a pio-
jeetion of the west wall was seen to
be wholly without activity, unchanged
since last year,

Monday, June 22 at 3 p. m., from
the southeast station a flow was seen
pouring from the middle of the floor
toward the southeast. Noises - were
very loud from the west. At 5 p. m.
Old TFaithful was spouting and the
flow had stopped.

June 23 at 8:30 p. m.,, the noises
were loud and the seeing was altogeth-
er from the west and northwest. The
noises had decreased by 10:30 p. m.
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From the morthwest station the whoie
floor was revealed, shaped like a boot,
with the toe at the west, the instep
bending around the great southein
talus slopes, and the back, heel and
sole at the foot of immense eclifs,
east, north and northwest. Sluggish
pots were bubbling along the north-
east wall. The western cones were all
spurting, and glowing cracks made a
network in the floor. It was impos-
sible to tell whether the floor was lev-
el, though it appeared so, and banners
of flame waved over many venis.

On June 24 from 8 to 9 p. m., the
appearance was much the same but
less active; two spatter comes weic
building on the floor under the north-
west wall, jetting spray which partly
hardened before it fell to distances of
ten or twenty feet. - Around the actual
orifices liquid lava splashed out. A
large cone with an open orifice was
spouting west-northwest and another
smaller oven at the point of the west
cove. Flames were numerous, the
blowing was mild, and but one small
slide was heard on the west. The
greater activity of these western
spouting cones over the eastern sug-
gests what has been the rule for years
past in the case of the open poois,
that the rising under the crust is at
the west and the streaming and down-
sucking towards the east. In the
erusted condition, then, these most
active cones correspond to the ‘‘baby
fountains’’ of the liquid pools.

This week has produced the bright-
est glow on the fume cloud at mnight
which has been seen this year.

There was a small local earthquake
about 11:14 a. m., June 19, a distant
earthquake was recorded about 7:53 .
m., local time, June 19, which wrote its
record for about one hour, and 2 mod-
erate local shock which was felt in
Hilo and disturbed the Ordinary Seis-
mograph took place about 1:40 p. m.
June 20, 1914. Another locul shoek

took place this morning, June 25,
strong enough to start the Ordinary
Seismograph.

T. A. JAGGAR, JR.,
Direcror



TECHNOLOGY STATION, July 2.—
The end of June 1914, presents Kii-
auea in a state of promounced rising
activity, the maximum following the
solstice being not yet reached. The
highest measured level of the year was
recorded as 517 feet below the south
southeast rim, the lava in a lateral
conelet on the south talus reaching 39
feet higher; this record being of date
June 28.

Friday, June 26, from the southeast
station at 4 p. m. the floor could be
seen without incandescence, while the
sounds of puffing and hissing were
mostly from the west. At 7:30 p. m.
from the south station there was evi-
dence, in the glowing outline and fire
streaking, of a recent flow within
three hours covering the whole floor
and apparently having origin at the
west end. Border cones west north-
west and northwest were spurting lava
out on the floor. The noises were loud.

June 27 at 6:30 p. m. from the south-
east station a cone on the floor at its
east end was seen to be blowing out
jets of lava. The noises were loud. As
darkness approached, at 7 p. m., from
the south station the floor was seen to
be streaked with glowing lines, two
northwest cones were spitting, and
some rock sliding was heard.

June Z8 from the south and south-
east stations at about 7 p. m. measure-
ments were made with transit. A re-
cently developed cone on the lower
slope of the south talus proved to be
478 feet below a mean point of the
south southeast rim, while an open pot
in the middle of the eastern part of the
floor at about the Old Faithful posi-
tion measured 517 feet down. This
would make the talus conelet 39 feet
above the middle of the floor, and
probably still higher above the border,
supposing the floor to be flatly coni-
cal. This conelet had poured lava
down the slope below it to the floor
level in a cascade now frozen, showing
one of those remarkable mechanisms
whereby the Dbasalt foam may be
pumped by its contained expanding
gas 40 to 50 feet above the average
level of the presumed liguid lake un-

der the crust at the top of the main
lava column.

The bottom of the crater at this time
was mildly hissing, fresh small flows
could be seen at various places on the
floor, fanning out and glowing on the
northeast portion. There were two
open pots in the middle, an openwork
glow cone at the east end, wall pots
along the eastern border, and the
strongly glowing edge of a mnew flow
southeast.

June 29 at 5:30 p. m. the floor could
be seen clearly from the northwest sta-
%ion, and eleven cones, some of them
quite high, ecould be counted on the
tloor. Only a few were jetting lava.
The hissing noises were moderate, and
a few rock slides were heard towards
the west. These continued at 7 p. m.,
and darkness revealed the usual net-
work of glowing cracks on the floor.

July 1 indicated that the temporary
Iull of two days before was being re-
placed by renewed activity. Loud
rhythmic puffs and strong hissing could
be heard all the afternoon and rock
falls were heard at 6:15 and at 7 p.m.
From the south station the many glow-
ing cones were seen, and open pots at
the west end, at Old Faithful, east of
Old Faithful and at the east end. The
glowing cone on the south talus had
increased in size. About 7:15 0ld
Faithful caved in and became a large
pot, almost a pool, about 40 feet long
in a north to south direction and 25
feet wide. A liquid pool within surged
violently, making a bright glow which
flared on the cloud above.

The eastern pot appeared also as an
opening with liquid lava splashing
within, and with huge stalactites hang-
ing within its lip. The eastern high
chimneys appeared to have diminished
in size and brightness. A fresh flow
was glowing on the southeast floor,
and the southeast talus fumaroles were
emitting very voluminous smoke.

The earthquake record of the Whit-
ney Laboratory of Seismology for the
week has shown mnothing unusual, and
the summit of Mauna Loa appears
sparklingly clear and free from vapor
in the evening light on this date, July
2, 1914, :

T. A. JAGGAR JR,,
Director.
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TECHNOLOGY STATION, July 9.—
The lava of Halemaumau continues to
rise slowly and the flat floor of black
lava to inerease in size. It is now
about one thousand feet long, with
partly vertical walls five hundred feet
high, east, north and west, and sloping

remnants of talus and benches on the
south. A gigantic gas-cone built of
spatter, fully thirty feet high, has been
raised within two weeks on the south
talus, its base being about twenty feet
above the floor, and it is surrounded
by frozen casecades of lava that extend
down to the floor.

The erust that forms the floor, while
it has been built of flows from many
vents, now appears like the flat, frozen
surface of a large lake, the more so
in that a pool about eighty feet long
and twenty feet wide appeared around
the fountain Old Faithful July 6, with
very active bubble fountains in the
intervals of the larger explosions, this
time being ecoincident with great seis-
mie activity, as reported by Mr. Wood
hereafter; at present the activity and
size of the Old Faithful pool has some-
what diminished.

Both voleanic and seismie aetivity
thereby coincided remarkably with ex-
pectable luni-solar strain. This sea-
son’s results, added to those of the
past three years, promise important
conclusions to the effect that Kilauea
is in some sense a barometer of earth
tides. SRV RAL )

July 2, at 7 p. m., the activity was
moderate with hissing noises, a cone
over Old Faithful, an open pot east,
numerous flames, and the cone in the
south talus spurting gas and spatter
and inereasing in height. On the eve-
ning of July 3 the puffings were louder,
Qld Faithful had developed a splashing
pot by collapse, ten or eleven cones
could he ecounted, besides the high one
on the south talus, and the great chim-
neys east were flaming. A fountain
could be seen in the Old Faithful pot,
and lava stalactites hung on its rim.
July 4 conditions were the same, the
noise of plashing fountains being added
to the hissing and puffing sounds.

From six to seven o’clock on the
evening of July 5, the Old Faithful
pot had enlarged to the nerthwest and
the fountaining was more violent. July
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6, from 5 to 7 p. m., from the south
station (all the foregoing observations
were from this station) the high south
cone was spitting lava from the south-
west side of its summit, and Old Faith-
ful had broken away into a long pool
in the floor trending northwest to south-
east, about eighty by twenty feet in
dimensions and with walls eight or fen
feet above the liquid flood within,
pointed at the ends in plan. The glow-
ing lava of the pool was boiling with
many baby fountains, and oceasionally
the great fountain would dome up and
splash the walls. The noise at the east
end was a continuous hiss, but the south
cone emitted loud puffs of gas every
three to four seconds. The southern
high fumarole, at about the 200-foot
level below the rim, was emitting very
dense fumes. The east flaming chim-
neys were very active, with much blue
smoke.

July 7 at 5:30 p.m. the temperature
of the Postal rift was 308 deg. C. (556
deg. F.) and of the air 22 deg. C. (72
deg. F.). The noises from the north
were general bubbling, rumbling and
hissing. Irom the south station at G
to 8 p.m., conditions were as before
with possibly greater activity, the Old
Iaithful interval twenty-five to thirty
seconds, and the walls of the pool about
twelve feet high hanging with stalae-
tites. The south cone appeared to be
about thirty feet high. July 8 the ap-
pearances were the same, with glowing
eracks over the floor probably indica-
tive of new overflow, and hence rising.

The following report from the Whit-
ney Laboratory of Seismology is sub-
mitted by H. O. Wood:

During the week ending July 8 six-
teen local earthquakes were registered.
All but two of these occurred within a
period of forty-eight hours on July 5,
6 and 7, eleven of them between 2:44 p.m.
July 5 and 1:41 a.m. July 6. It is in-
teresting to note that this group of
shoeks oceurred at the maximum of the
hypothetical fortnightly variation in
earth strain due to the action of lunar
declination compounded with that of
solar declination. Also, on the basis of
this hypothesis, which we are testing
at Kilauea, the maximum in question is
one of the six high maximums of the year.
The shocks of the week occurred at the
following approximate times:



July 1, 6:39 p.m.; July 2, 5:32
July 5, 2:44 p.m. 3:18 p.m., 3:54
4:38 p.m,, 6:45 p.m., 7:20 p.m.,
p.m., 8:06 p.m., 9:39 p.m.; July 6,
a.m,; July 7, 11:07 am., 12:47
(noon), 1:25 p.m.

Of these, four, all of the July 5-6
group, were instrumentally strong or
moderately strong. All the others were
instrumentally feeble shocks. The shock
at 7:20 p.m. on July 5 was distinctly
felt by people staying in cottages about

two miles toward Hilo from the Obser-
vatory, but no one in the close neigh-
borhood of the Observatory moted it
with certainty. Besides this the shocks
at 3:18 p.m. and 4:38 p.m. on July 5
were instrumentally strong enough to
belong to the perceptible class, though
they passed unnoticed. This was true
also of the shock which occurred at
1:41 a.m. on July 6.
T. A. JAGGAR, JR.
Director.

.+.

TECHNOLOGY STATION, July 16.
—The week July 9 to 13, inclusive,
at the lava pool of Kilauea voleano
shows no diminution in the tendenecy
to rise by overflow and the building of
driblet cones. The main lava pool
around Old Faithful fountain grows no
larger, kut other pots have from time
to time increased in size so as to merit
the name of pools, and the floor area
has distinetly inereased in size and en-
eroached on the talus. The fumes have
probably diminished somewhat in vol-
ume during the week and there have
been several occasions of good seeing
in the daytime from both the south-
east and northwest rimg of the pit.
From the old north resthouse it has
been possible to see the whole floor
and even to obtain photographs of part
of it, although its approximate depth
is still five hundred feet.

At night there have been fine spec-
tacles of lava-flow welling over from
the pots and cones onto the floor, and
in one instance pouring down into a
pot where the liquid was engulfed amid
bubbling fountains,

On July 9, Thursday, at 11:30 a. m.,
there was partial seeing from the south
station under the wveil of fumes. Tha
noises were light puffing from the west
and hissing from the east. At 12:30
p. m., from the north resthouse, the
wind veered for an hour to the east
and opened the floor to good seeing.
A small fuming talus appeared under
the north wall; otherwise the walls of
rock east, north and northwest descend.
ed directly to the lava floor. A glow-
ing vertical crack in the wall, parallel
to the border of the floor, was flaming
a few feet above it on the morthwesl

side of the bottom. Three cones had
been built on the floor near the west
end, the middle one, the largest, piled
like a haystaek against the wall. The
west corner was now nearly a right
angle in plan; when last seen it was
acutely pointed. Old Faithful was an
elongate pot with black stalactites
hanging in its lip, with sluggishly boil-
ing lava within like thick, black mush.
All was coated with a mobile black
skin, and the activity was mild, with-
out high domings. The south eone was
emitting sharp puffs, and Old Faithfal
was rumbling. A little talus-sliding
was heard west-southwest and south,
all the conditions indicating temporary
stagnation.

Twelve fuming places were counted
in the periphery and on the floor.
There were two cones on the middle

part of the floor in a line west from

0Old Faithful. The gas cone on the
south talus could he plainly seen across
the floor, and it appeared certainly
thirty feet high, its base well up the
talus slope, with black flows from it
down to the floor.

0Old TFaithful sluggishly exploded
every thirty-five to forty seconds, with
an oceasionally subordinate interval of
twelve to fifteen seconds. Sometimes
it would splash incandescent lava over
the whole rim of its pot. The length
of the pot was about one-twentieth of
the floor, or say fifty feet. The in-
active round ecraterlet high wun the
northwest wall remained unaltered.
The larger west-northwest cone on the
border of the floor showed openwork
glow. The floor exhibited glossy. thin
surface flows of pahoehoe of different
luster from those beneath, and the
whole floor appeared very flat.

On the evening of July 10, 7 to 8
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o’elock, from the south to east sta-
tions, Old Faithful was seen boiling
and spurting to some height and the
south cone was noisily ejecting spat-
ter. July 11 at 3 p.m., and at other
times that day the smoke from the pit
seemed unusually brown. There were
hissing noises east and west in the pit.
At four p.m, Old Faithful could be
seen, and a northeast cone on the floor,
while the northernmost of the three
west cones had three openings and a
small frozen flow around them. In the
evening a thin flow was seen covering
the west half of the floor, with two or
more sources in the west cones.

Sunday, July 12, seeing was poor,
while the hissing noise was loud espe-
cially from the west, but no rock slid-
ing was heard. July 13, from 5 to 6
p.m., there was faint seeing from the
south station. The south and southeast
fumaroles in the talus were belching
dense vapor, the south cone was hiss-
ing strongly in blasts every three to
five seconds and occasional puffs could
be heard from the west end. The large
east chimney was glowing, as well as
a line of three or more cavities back
of a thin slab of the vertical eastern
wall, A cone could be seen east-north-
east and an open pot against the north-
east wall, the east end of Old Faithful
was pointed, and a cone occupied the
middle of the southeast floor.

The evening of July 14 was spectae-
ular. From 8 to 9 p.m. the floor was
completely visible from the Old Rest-
house (north). Along the mnortheast
wall from northwest to southeast pour-
ed a sheaf of lava over the floor, foun-
taining continuously at its source and
cascading down into a large pot about
thirty feet in diameter at i*s termina-
tion. The pot terminus hoiled with
baby fountains. This stream was pei-
haps 100 feet long, and shaped like a
spindle, From it a large lobate flow
spread over the southeast floor. An-
other small flow, with mueh spatter at
its source, bubbled out of a northeast
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wall orifice at the edge of the floor.
Old Faithful was a round 30-foot pot
fountaining violently in the middle re-
gion, most of it was a cone with a gash-
like opening up which lava surged and
spouted spray to a height of forty feet
or more, and the western cones and
wall chimney flamed with a blowpipe
brightness. A small openwork cone in
the southwest part of the floor bubbled
feebly.

Old Faithful was at first overbrim-
ming, but later sank a foot or two into
its pot. This performance of intense
activity, with rising, lasted a half-hour
with something like ten-minute pulsa-
tions of alternate rising and ebbing;
then the ebbing became dominant, ac-
tivity diminished at all the vents and
the west cones became less luminous
at their flame vents. The northeast
flow totally ceased, its source became a
dim eone, and its terminus became an
open pot like Old Faithful in size and
shape, containing many baby foun-
taing continuously active. There were
two glowing holes under the mnorth
talus; in all 23 glow holes of all sizes
were visible on the floor and walls. At
10 p.m. a flow started from the west
corner, spreading around the two south-
west cones on the floor. The most in-
tense heat on this evening, to judge by
the glow, was the yellow incandescence
about the flaming west cones and wall
chimney.

July 15 at 4 p.m. from the east sta-
tion a strong avalanche was heard and
the Old Faithful and northeast pots
were seen to be low and sluggish. In
the evening Old Faithful and a hole
west of it showed bubble fountains
about ten feet down, the noises were
steady hissing, and three light slides
were heard. »

Mr. H. 0. Wood reports for the Whit-
ney Laboratory of Seismology that the
week has been quiet seismically.

T. A. JAGGAR, JR.,
Director.



TECHNOLOGY STATION, Kilauea,
July 23.—During the week ending with
July 22 the action of Kilanea has been
more than commonly instruetive,
though perhaps a little less brilliant
and spectacular than just previously.

On July 16, for over an hour, from
noon to one o’clock, there was good see-
ing from the wnortheast, north and
northwest stations. From the north
station the cone on the fioor in the
west corner, some twenty feet high,
was seen clearly. Irom this cone camo
the flow seen at 10 p.m. on July 14.
Against the west-northwest wall there
was a cone with a long east to west
slot-like opening out of which lava was
slopping. North of this there was a
north to south chimney in the wall.
£¢0ld Faithful’’ was an open pool with
active glowing lava at a depth of about
ten feet below the adjacent surface.
It was rimmed with stalactites. In it
were bubble-fountains playing contin-
uously and moving from east to west,
and with oceasional large fountaining
movements. The east end of the “‘Old
Faithful’’ pool was erusted over and
surmounted by a low cone in which
there showed a small opening. From
the south cone ecame a loud, steady,
hissing sound. The base of this cone
was still high above the floor on the
talus. At the northeast there were five
open pots and cones. One avalanche
was heard in the talus in the eastern
part of the pit.

On July 17 there was good seeing a
little after noon from near the Old Rest-
house. Conditions were practically the
same as on July 16. Most of the noise
of eruption came from the south cone,
a steady, sharp hissing.

In the afternoon on July 18 the see-
ing was not very good. Trom the south
station conditions were seen to be much
the same as on July 16 and 17. A tri-

angular pot was noticed on the floor

at the northeast. The ¢“0ld Faithful’’
pool was smaller, but it still showed ac-
tive fountain action. The sounds of
eruption were as usual,

In the early morning of July 19 the
fume ecloud was brilliantly illuminated
with a steady light, punctuated with
very bright flaring. From 10 a,m. till

after noon there was partial seeing
from the north station. ¢‘Qld Faith
ful”’ was an aetive, fountaining pool
the size of which enlarged considerably
during the interval of watching. There
was sound of steady hissing, probably
coming from the south cone.

On July 20 in the early morning
hours there was a very prolonged and
very brilliant illumination of the fumes,
with bright flaring, indicating, prob-
ably, a large flow of considerable du-
ration. TFrom about 4 p.m. until
9:30 p.m. there was good seeing from
the vicinity of the Old Rest House. Be-
fore nightfall there were a number of
prolonged intervals, some of several
minutes duration, during which the pit
wag almost free of fumes. The floor
area was covered with coarsely festoon-
ed, fresh, bronze-tinted lava the sur-
face of which presented a ‘‘checked?”’
appearance somewhat like the “‘check’’?
patterns in cross-sections of dry wood,
or the bark of some trees. A very
fresh flow, probably that of the morn-
ing, from the two cones at the north
edge of the floor covered from two-
thirds to three-quarters its area, extend-
ing to the edge all along the northern
and eastern horders of the floor. This
had almost obliterated, temporarily, the
“0ld Faithful’? orifice, which now
consisted of a narrow erack with an
aureole of very small eracks marking
its periphery, all evidences of a cone
having disappeared. The central crack
perceptibly enlarged during the watch.
but the pool did not re-open. There
were two active ‘“bee-hive’’ cones in a
line northwest from ¢‘Old Faithful,’’
from both of which at considerable in-
tervals small red-hot lava fragments
were ejected. Similar ejections took
place from the northwest and west-
northwest cones, in the neighborhood
of which were small fresh flows with
complexly draped surface forms. There
were several gash orifices in the floor
along its east-northeast margin and at
the mnorth and northwest. Besides
these, the high east-northeast chimney
and an orifice a little lower down af
the south were seen very distinetly.

From this latter orifice a fresh lava
cascade fell down the talus slope to and
out onto the floor. Though well de-
veloped when first seen this cascade
was still in action, and continued to
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work throughout the stay at the pit. Tts
action was very instruetive. No de-
seription of such bhehavior has come to

the writer’s notiece, though it must
have been observed many times in
former days at this voleano. The cas-

cade was seen clearly by daylight and
the surface color of its lava, where
cooled, was strongly suggestive of a
straw-yellow transparent color laid over
a metallic bronze. TIts surface strue-
ture, or miniature physiography, ap-
peared as a system of tubes, probably
irom six to eighteen inches in external
diameter, some leading in a fairly
straight line down the slope, but many
very completely contorted and so ar-
ranged as to suggest a badly tangled
knot of fire-hose or hawsers, all lead-
ing down fan-fashion to the floor and
then out upon it, appearing there as a
group of ‘“toes’’ or ‘‘pushes,’’ An in-
cessant (rackling sound, with a subdued
tinkling note, proceeded from this cas-
cade, dune to the rending of cooled
crusts as the aetion described below
went on.

Tirst from one and then from another
of these tubes tiny, sluggish flows were
seen ooz-ng ont. These soon cooled
over, thus extendines and complicating
the tuke svstem. Some of these out-
breaks occurred at or near the ends of
the tubes on the floor, others broke out
higher up the slope forming new tub-
ular segments branching from a smail
parent tube. The supply of lava well-
ing up at the source was scanty, and it

appeared to be very viscous, oozing
slowly down the tubes. This action,
while much less speetacular than a

‘¢ waterfall of lava,”” and in no sense
like such a down-pouring, was extreme-
ly instructive, illustrating elearly the
mechanism and manner of formation of
the tubular cascades, so many of which
may be seen in various parts of the
main ecrater. 3

An intermittent flame was flaring
at the orifice at the head of the cas-
cade, while a yellowish-white flame
burned for some seconds at a small ori-
fice in the surface of the fresh northern
flow early in the evening. The usual
blue flames were flaring from all or
nearly all the well defined orifices.

Rhythmie gas discharge sounds were
heard coming from the south cone and
a continuous surging sound punetuated
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with booming noises from all parts of
the floor. Relative to earlier stages
of the present revival of activity
these sounds were not loud. A few
very trival rock-falls occurred,

In the afternoon and evening of
July 21 there were excellent views of
the floor from the Old Rest House.
All the cones and orifices seen on the
previous day were seen clearly. The
¢¢0ld TFaithful’’ place had again be-
come a small pool with incessant boil-
ing and occasional doming-fountain
action when large splashes of molten
lava were thrown out upon the floor.
Similar action was seen in the cone un-
der the west northwest station. Alto-
wether there were fifteen orifices in the
floor area in which boiling lava was
plainly visible. Besides this there
were many cracks in the floor, through
which brightly glowing lava could be
seen. More than at any time of late
the appearance of the floor suggested a
great lava lake beneath, with a com-
paratively heavy ‘‘ice’’ of lava-crust
breached by numerous ecracks and
“‘hreathing holes.’’

No flows oceurred and no avalanches
were heard, though steady hissing was
heard from the south cone, interrupted
by loud puffing sounds.

In the late afternoon and early even-
ing of July 22 there was good, but in-
terrupted, seeing of the eastern part of
the pit-bottom from the south and
southeast stations. ‘‘Old Taithful”’
was a pool of nearly rectangular form
with rounded corners, about twenty-
five by thirty-five feet in dimension,
in which at a depth of from six to ten
feet below the adjacent surface there
was incessant boiling with appearances
of streaming from west to east. Oe-
casionally at irregular intervals of
more than one minute, there was the
characferistic doming-fountain aetion,
but no out-splashing was observed.
Heavy stalactites rimmed the pool.
Small, short radial cracks were seen
leading from the high active east-
northeast chimney. The gash orifices
in the floor at the east and northeast
were as usual, and the usual hissing
and puffing emanated from the south
cone. Brief glimpses of parts of the
western part of the pit disclosed the
conditions seen on July 20 and 21 with-
out significant change.



Just before 8 p. m, a slight change p, m.; 1:38:04 p. m. to 1:39:46 p. m.;
in the wind drove the fumes up over 2:18:19 p. m, to 2:19:02 p. m.; 5:24:51
the southeast margin of the pit, neces p. m. to 5:25:29 p. m. July 14, 9:19:23
sitating a somewhat prolonged expos- p. to 9:20:51 p, m. July 16, 6:17:07
ure to them, which fixed attention on a. m. to 6:17:50 a. m. July 17,
the fact that the fumes from the pit 12:11:20 a. m. to 12:13:28 a. m.; 8:39:55
itself are now much sharper, though p. m. to 8:41:23 p. m. July 19, 8:50:47
thinner, than earlier in the year. a. m. to 8:51:28 a. m. July 20, 4:03:20

Following is a report from the Whit- a. m. to 4:06:33 a. m. July 22
ney Laboratory of Seismology: During 9:09:24 a. m, to 9:10:08 a. m, H. S, T.
the fortnight ending with July 22 six- The shock at about 9:37 a. m. on
teen earthquakes were registered all of July 9 had a maximum acceleration in
which, except one, were imperceptible the east to west component just below
to the senses of persons in the vieinity¥ the least perceptible value, but less
of the Observatory, and all except than a third this strength in the north
three were shocks of very, very small to south component. The shock was
magnitude. not felt.

Two of the number were simply the The shoek on July 19 was not felt
chief-phase portions of feeble distant by anyone; it measures just higher than
earthquakes; one, on July 16, vaguely the theoretica' least perceptible value
beg'}nmng at 8§:51:04 p. m, H. S. T. and in the east to west component, but only
ending even more vaguely about fif- half this value in the north to south
teen minutes ]'rltBI'; the other, on JU]}' Eom}:.onent.

21, beginning quite clearly at 12:15:09  pp, ghock on July 20 was distinetly
p. m, H. 8. T. and ending vaguely at g4 by two persunz lying awake aufl

ab.glllf 1:1]12;36:(';:9“?' m-]olg‘lséh%‘;]'s oecup. On€ or two more were wakermd at the
e thresf N e ?’m 96Ha 00 time of its occurrence but did not
TNREAL I T 0w De ot realize the eause. These were probably

July 8, from 11:47:39 a. m. to anas bo . = A
e : S ping very lightly. It probably
ik L H:h?iné’ Ti21:45 P M- 80 yopched an intensity of ouly TT-IIT R.-F.
9:38:25 a, m.; 1:31:57 p- m. to 1:33:11 H. 0. WOOD, Associate.

4
+

A systematic report from the Whitney Canecani scale; about 4 fimes the mini-
Laboratory of Seismology covering the mum perceptible unit: the seeond maxi-
period beginning April 21, 1914, and mum in the felt shock.
ending July 22, 1914, is submitted here. ~ April 20, from 6:37:25 p. m. to
Systematic reports upon the shocks of 6:38:15 p. m. H. 5. T. Intensity, low I
earthquake registered during this interval Canecani seale; 5% to 6% of the minimum
were delayed for a long time by re- perceptible unit. Origin distance indeter-
peated failure to secure measures for the minate.

correction of time, and subsequently April 30, from 3:18:42 a. m. to
owing to a short absence from the Ob- 3:19:46 a. m. H. 8. T. Intensity, low
servatory of the writer. III Cancani scale; about 65% of the

April 21, from 7:24:13 a, m, to 7:25:08 minimum perceptible unit. Origin dis-
a. m. H. 8. T. Intensity, medium III tance indeterminate.
Cancani seale; 30% to 70% of the mini- April 30, from 11:£8:30 a. m. to
mum perceptible unit. Origin distant 11:30:00 a. m. H. 8. T. Intensity, low
about 12.4 miles. III Cancani seale; about 70% of the
April 29, from 2:50:10 p. m. to 3:15 minimum pereeptible unit. Origin distant
approx. H. S. T. Intensity, IT R.-F., VI- about 18.6 miles.
VII Cancani scale; a felt shoeck: from 5  May 12 from 11:12:30 a. m. to
to 25 times the minimum perceptible unit. 11:13:00 a, m, H. 8. T. Intensity, TII-
Origin distant about 20 miles. IV Canecani® scale; about the minimum
April 29, from 2:59:36 p. m. to perceptible unit, but not felt.  Origin
2:59:54 p, m. H. 8. T. Intensity, V-VI distance indeterminate.

113



May 12, from 9:10:14 p. m. to 9:12:34
p. m. H. 8. T. Intensity, I R.-F. III
Caneani seale; but less than 909% of the
minimum pereeptible unit.  Origin dis-
tant about 15.5 miles.

May 12, from 9:59:36 p. m. to
10:00:13 p. m. H. 8. T. Intensity, high
1T Cancani seale; about 45% of the min-
imum perceptible unit. Origin distant
about 12.4 miles,

May 13, from 3:41:54 p. m. to 3:42:31
p. m. H. S. T. Intensity, medium IV
Caneani scale; about 2.5 times the mini-
mum perceptible unit, but yet not felt.
Origin distant about 10 miles.

May 15, a feebly registered teleseism,
distance indeterminate, E. at 9:50 ap-
prox. a. m. H. 8. T. T. wholly indefinite.

May 22, from 4:38:26 a. m. to 4:39:25
a. m. H. 8. T. Intensity, medium II
Cancani scale; about 35% of the mini-
mum perceptible unit.  Origin distant
about 13 miles.

May 23, from 7:52:24 p. m. to 7:54:01
p. m. H. 8. T. Intensity, IT Caneani
scale; about 30% of the minimum per-
eeptible unit. Origin distant about 25
miles,

May 24, from 5:£7:35 a. m. to 5:28:59
a. m. H. 8. T. Intensity, II-IIT Cancani
scale; about 50% of the minimum pereep-
tible unit. Origin distant about 13 miles.

May 26, from 2:01:49 a. m. to 2:02:24

6:29:28 a. m. H. 8. T., then pens off.
Intensity, beyond instrumental range.

June 1, from 12:16:03 10, Seto
12:16:51 p. m, H. S. T. Intensity, TI-ITIL
Cancani seale; 50% to 60% of the mini-
mum perceptible unit.  Origin distant
about 6.9 miles.

June 2, from 5:15:02 a. m. to 5:15:40
a. m. H. 8. T. Intensity, low I Caneani
scale; about 6.5% of the minimum per-
ceptible wunit. Origin distance indeter-
minate.

June 2, from 5:25:37 p. m. to 5:26:28
p. m. H. 8. T. Intensity, medium IIL
Cancani scale; about 65% of the mini-
mum pereeptible unit. Origin distant
about 7.5 miles,

June 2, from 6:24:45 p. m. to 6:25:22
p- m. H. S. T. Intensity, medium IIIL
Cancani seale; about 65% of the mini-
mum perceptible unit.

June 5 from 4:54:14 p. m. to 4:55:35
p. m. H. 8. T. Intensity, medium-IT Can-
cani scale; about 32% of the minimum
perceptible unit. Origin distant about 15
miles in a northeasterly direction.

June 11, from 10:06:49 p. m. to
10:08:37 p. m. H. 8. T. Intensity, me-
dium I Canecani seale; about 11% of the
minimum perceptible unit. Origin distant
about 27 miles,

June 15, from 1:54:50 p. m. to 1:55:10
p. m. H. S. T. Intensity, medium to high

a. m, H. 8, T. Intensity, high IT Can- I Canecani scale; 20% of the minimum per-

cani scale; about 40% of the minimum
perceptible unit. Origin distant about 13
miles.

May 25, from 4:05:17 a. m. to 5:16
approx. a. m. H. 8. T. A teleseism. In-
tensity, loeally negligible, at origin un-
certain, but not a very great shock, Dis-
tance of origin about 6,000 miles.

May 27, from 3:30:18 p. m. to 3:31:58
p. m, H. 8. T. Intensity, medium T Can-
cani seale; about 14% of the minimum
pereeptible unit. Origin distant about 30
miles.

May 28, from 9:17:27 a. m. to 9:18:57
a. m. H. 8. T. Intensity, high I Can-
cani scale; about 24% of the minimum
pereeptible unit.  Origin distant about
9.3 miles.

May 29, from 8:23:26 p. m. to 8:24:22
p. m. H. 8. T. Intensity, medium III
Clancani scale; about 80% “of the mini-
mum perceptible unit. Origin distant
about 10 miles.

June 1, a felt shock, TIT R.-F., began p. m. H. S. T.
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ceptible unit.
minate.

June 17, from 8:43:03 a. m. to 8:44
approx. a. m. H. 8. T. Intensity, low I
Cancani seale; 5% to 6% of the minimum
perceptible unit, Origin distant about 12
miles.

June 19, from 11:20:20 a. m. to
11:21:29 a. m. H. S. T. TIntensity, ITI-
IV Cancani seale; 60% to 100% of the
minimum pereeptible unit, but not felt.
Origin distant about 19.4 miles.

June 19, a feebly registered teleseism
from 8:59:26 p. m. to 9:32 approx. ac-
cording to H. 8. T. Origin distant about
3,700 miles. Phases measured. '

June 20, from 12:47:30 a. m. fo
12:48:18 a. m. H. 8. T. Intensity, II-
III Cancani scale; about 50% of the
minimum pereeptible unit. Origin dis-
tant about 11.7 miles.

June 20, from 1:46:00 p. m. to 1:48:38
Intensity, 1V Canecani

Origin distanee indeter-



scale; nearly 2 times the minimum per-
ceptible unit, but not felt. Origin dis-
tant about 10 miles.

June 22, from 5:22.8 p. m. to 5:40.7

p- m. H. 8. T. A teleseism, no phases.
Origin distance indeterminate.
. June 25, from 9:29:08 a. m. to 9:32:25
a.m, H. 8. T. Intensity, III-IV Canecani
seale; 90% to 120% of the minimum per-
ceptible unit, but not felt. Origin dis-
tant about 20 miles.

June 25, from 6:28.9 p. m. to 8:06.9
p. m. H. 8. T. a weakly registered tele-
seism, with defined phases. Origin dis-
tant about 3,500 miles,

- July 1, from 2:28:01 a. m. to 2:28:55
a. m. H. S. T, Intensity, low I Cancani
scale; about 5% of the minimum percep-
tible unit. Origin distant about 20 miles.

July 1, from 5:87:09 p. m. to 5:38:30
p. m. H. 8. T.  Intensity, II-ITI Cancani
seale; about 509% of the minimum per-
ceptible unit.  Origin distance indeter-
minate.

July 2, from 5:30:13 p. m. to 5:31:13
p- m. H, 8. T. Intensity, IT-IIT Can-
cani scale; about 50% of the minimum
pereeptible unit. Origin distance inde-
terminate.

July 5, from 2:42:15 p. m. to 2:44:11
p. m. H. S. T. Intensity, medium I Can-
cani seale; 11% to 19% of the minimum
perceptible unit. Origin distant 12.4
miles.

July 5, from 3:16:01 p. m. to 3:21.6
approx. p. m. H. S. T. Tntensity, V Can-
cani scale; about 3 times the minimum
perceptible unit, probably pereeptible but
unnoticed.  Origin distant about 12.4
miles,

July 5, from 3:51:43 p. m. to 3:53:05
p-m. H. 8. T, Intensity, ITI-TV Cancani
scale; about the minimum perceptible
unit, but not noticed. Origin distant
akout 12.2 miles.

July 5, from 4:36:00 p. m. to 4:37:27
p. m. H. S. T. Intensity, low IT Cancani
scale; about 27% of the minimum. per-
ceptible unit. Origin distant about 13
miles.

July 5, from 6:42:25 p. m. to 6:44:04
p. m. H. 8. T. Intensity, low I Cancani
scale; about 11% of the minimum per-
ceptible unit. Origin distance indeter-
minate,

July 5, from 7:18:14 p. m. to 7:20:58

VI Cancani scale; from 3 to 6 times the
minimum perceptible unit, Origin distant
about 13 miles. 3 !

July 5, from 7:25:42 p. m. to 7:27:38
p. m. H. 8. T. Intensity, low FII Can-
cani seale; about 54% of the minimum
perceptible unit.  Origin distant about
11.3 miles, :

July 5, from 7:30:02 p. m, to 7:31:50
p. m. H. S. T. Intensity, very low I
Caneani scale; 8% to 9% of the minimum
perceptible unit. Origin distanceé  inde-
terminate.

July 5, from 8:03:49 p. m. to 8:04:16
p. m. H. 8. T. Intensity, low I Cancani
scale; about 13% of the minimum per-
ceptible unit.  Origin distance indeter-
minate. :

July 5, from 9:37:06 p. m. to 9:39:17
p. m. H. S, T. Intensity, low I Caneani
scale; 5% to 8% of the minimum percep-
tible unit. Origin distant about 20 miles.

July 6, from 1:39:03 a. m, to 1:40:37
a. m., H. 8. T. Intensity, IIT Cancani
seale; 75% to 95% of the minimum per-
ceptible unit, Origin distant 13.7 ‘miles.

July 6, from 11:05:19 a. m. to
11:07:01 a. m, H. S. T. Intensity, low
I Canecani scale; about 7% of the mini-
mum perceptible unit. Origin distant 13
miles.

July 6, from 12:45:34 p. m. to
12:47:18 p. m. H. S. T. Intensity, high
I Cancani scale; about 229 of the min-
imum pereeptible unit. Origin distant 20
miles.

July 6, from 1:23:15 p. m. to 1:24:56
p. m. H. 8. T. Intensity, low I Caneani
scale; 6% to 7% of the minimum percep-
tible unit. Origin distant about 13 miles.

July 8, from 11:47:29 a. m. to 11:48.5
approx. a. m. H. 8. T. Intensity, low I
Canecani scale; 5% to 6% of the minimum
perceptible unit. Origin distance inde-
terminate.

July 8, from 7:21:45 p. m. to 7:£3:28
p. m. H, 8. T. Intensity, low I Cancani
scale; about 8% of the minimum percep-
tible unit. Origin distant 13 miles.

July 9, from 9:36:43 a. m. to 9:38:25
a. m. H. S. T. Intensity, III Cancani
scale; about 80% of the minimum per-
ceptible unit. Origin distant about 6.9
miles.

July 9, from 1:31:57 p. m. to 1:33:11
p- m. H. 8. T. Intensity, low I Caneani

p. m. H. S. T. A felt shock. Intensity, scale; about 7.5% of the minimum per-
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ceptible unit.. Origin distant about 6.9
miless i m - ag

July 9, from 1:38:04 p. m. to 1:39:46
p. m. H. 8, T. Intensity, low I Cancani
seale; about 19% of the minimum per-
ceptible unit.  Origin distant about 13
miles.

July 9, from 2:18:19 p. m. to 2:19:02
p. m. H. 8. T. Intensity, low 11 Cancani
seale; about 30% of the minimum per-
ceptible unit. Origin distance indeter-
minate.

July 9, from 5:24:51 p. m. to 5:25:29
p. m. H. S. T. Intensity, low IT Cancani
scale; about 30% of the minimum per-
ceptible unit, Origin distant about 10
miles.

July 14, from 9:19:23 p. m. to 9:20:51
p-m. H. 8. T. Intensity, medium I Can-
cani scale; about 169% of the minimum
pereeptible unit.

July 16, from 6:17:07 a. m. to 6:17:50
a. m. H. S. T. Intensity, low I Cancani
scale; about 9% of the minimum percep-
tible unit.

July 16, a feebly registered teleseism
no phases, e. 8:51:04 p. m. H. 8. T. and

12:13:28 a. m. H. S. T. Intemsity, I
Cancani scale; about 11% of the mini-
mum perceptible unit.  Origin distant
about 19.3 miles.,

July 17, from 8:39:55 p. m. to 8:41:23
p. m, H. 8. T. TIntensity, low I Caneani
scale; 3% to 6% of the minimum percep-
tible unit, Origin distance indeterminate.

July 19, from 8:50:47 a, m. to 8§:51:22
a. m. H. 8. T. Intensity, ITI-IV Can-
cani seale; 50% to 110% of the minimum
pereceptible unit, but not felt. Origin
distant about 11.8 miles,

July 20, from 4:03:20 a. m. to 4:06:33
a, m, H. 8. T. A felt shock. Intensity
IT R.-F., IV-V Cancani seale; about 2.5
times the minimum perceptible unit, Ori-
gin distant about 20 miles.

July 21, from 12:15.9 p. m. to 12:36.9
p. m. H. 8. T. The chief phase only of a
feebly registered teleseism,

July 22, from 9:09:24 a, m. to 9:10:08
a. m. H. 8. T. Intensity, high II Can-
cani scale; about 409% of the minimum
pereeptible unit. Origin distance inde-
terminafte.

F. 9:06:04 p. m. H. S. T. H. 0. WOOD,
July 17, from 12:11:20 a. m. to Associate,

=

J

Interior of Technology Station at Halemaumau, Showing Crater Seismograph.
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TECHNOLOGY STATION, KILA-
UEA, July 30.— Until the very end
of the week under report there had
been very little change in the eruptive
behavior at Kilauea. But in the last
two days, ending with July 29, ava-
lanches in the talus were moted with
increasing frequency of occurrence and
large inereas@ in the volume of rock
fragments set in motion. Fitful
glimpses of the east end of the pit-
bottom in the late afternoon of July
29 showed that the fresh pahoehoe in
this area was traversed by ugly pe-
ripheral and radial ecracks, and that
large amounts of coarse talus blocks
had run down upon and out onto the
floor in this part of the pit.

As most of the observed avalanching
has been in the west part of the pit,
similar phenomena have probably taken
place there. Such action is considered
to mean sinking of the magma eolummn.
Such sinking is expectable in this part
of the year. Howeve1, on this after-
noon ‘¢0ld Faithful’’ was a large, opun
pool in which surging magma was seen,
in size comparable with the magnitude
observed on the previous day, men-
tioned below. The east-northeast chim-
ney, high on the wall, also emitted its
usual bright glow and seemed as active
as ever. All the rest of the pit was
hidden in the fumes. Large avalanches
ocecurred at the west and at intervals
of several minutes. A few tinkling
rock-falls oceurred under the east wall.
The eruptive noises were much as usual,
except that no rhythmic blasts were
proceeding from the south cone.

During the past week work at Hale-
mauman has been hindered and inter-
rupted by the heaviest fall of rain
since the establishment of the observa-
tory —a total precipitation of 20.94
inches for the week, with a maximum

daily fall of 12.75 inches from 9:30
a. m. July 26 to 9:30 a. m. July 27.

In the evening of July 23 a small,
fresh flow, about sixty feet long by
thirty feet wide, was observed running
from an lorifice in the south cone out
onto the floor. A smaller flow poured
cut onto the floor at the northeast, and
a still smaller flow was seen in the
center of the floor area. The entire
floor area showed streaks of fire, and
small jets sprang oceasionally from
many small cozes, most of which were
near the odge of the floor area. Both
rumbling sounds and noises of blowing
were very loud, especially the blasts
from the south cone. Here a blue flame
was flaming steadily. No slides were
occurring. Late in the evening a con-
siderable flow took place, illuminating
the fume cloud more brilliantly for
about twenty minutes than at any time
during more than a year previously.
This flow was crusted over and had
apparently ceased moving before it
came under observation. Incandescent
streaks over its entire surface marked
its area completely.

In the afternoon and evening of July
24 conditions, so far as observable,
were as on the previous day, except
that flowing was less in evidence. Yet
small flows were seen,

In the afternoon of July 26, in the
midst of the heavy downpour, a clear
view of the entire pit-bottom was ob-
tained. All the boiling pots and eones
recently deseribed were seen, most of
them somewhat enlarged, except for
““0ld Taithful’’; in all but one or
two, at the northwest, boiling lava was
seen, again strongly suggesting a great
molten body thickly crusted over at the
Lottom of the pit. At this time ‘¢Old
Faithful’’ was no larger than several
other openings in this erust. A few
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trivial rock-falls oeccurred. Sounds of
eruption were much as usual, except
that a distinet sizzling sound, doubt-
less due to the excessive downpour of
rain, was added to the rest. So heavy
was the rain at this hour that water
in considerable volume was caseading
down the terraces below Uwekahuna
to the crater floor, a veritable water-
fall. Steam was rising from the Perret
cone in unusual abundance, and nearer
Halemaumau the response to this un-
usual rainfall was very positive and
interesting. Where the trail from the
Voleano House divides, near the north-
east margin of Malemaumau, is a well-
known region of peripheral crevasses
from which steam and fumes of sul-
phur constantly arise. On this day the
behavior of these cracks, from the trail
or a little northwest of it on to the
region of the Devil’s Kitchen and
thereabouts, was much as usual. Little
or no additional steam was issuing
Around the Devil’s Kitehen, however,
there was marked increase, and from
the trail along the belt of cracks to-
ward the motor depot the inerease in
steam emanation was very marked, the
steam issuing so violently as to pro
duce a roaring sound of considerable
volume at a spot only a few paces east-
ward from the trail. At the west-
northwest of Halemaumau, also, there
was a region showing marked increase
in steam output. In general there
seemed to be increase in steam emana-
tion along radial tracts leading mnorth-
northeast and east-mortheast from the
center of the pit. These observations
were made during an interval when
rain was falling at a rate surely in
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excess of five-tenths inch per hour, with
momentary showers far heavier.

On July 27, in early evening the
‘“0Old Faithful’’ orifice was again con-
siderably enlarged, and in it boiling
magma was seen plainly. At consid;
erable intervals molten lava was flung
out onto the floor. The usual cone
crifices were glowing brightly. No
flows oecurred. There were a few small
talus slides, chiefly at the south and
Rumbling and blowing
sounds were quite loud, particularly at
the south come. Tt was still raining
plentifully, though not as on the pre-
vious day, and the steam phenomena
were much as described above. In
addition it was noted that much steam
was coming from a great number of
cracks in the hanging 1912 shelf or
platform under the south station.

On July 28 ¢“0ld Faithful’’ was still
more enlarged, again measuring about
thirty feet in the east to west direc-
tion by about twenty feet in the morth
to south direction. No change in its
behavior was observed. A eirenlar
orifice about fifteen feet in diameter
was seen under the east station, and in
this molten magma was surging to and
fro. The many small cones were glow-
ing brightly. Rumbling and blowing
noises were lond, but the pronounced
blasts from the south cone were no
longer heard, but only a feeble wheez-
irg. No flowing was observed. Very
many short, small slides took place at
the south, southwest and west. One
was noted under the northeast wall.

The phenomena observed in the aft-
ernoon of July 29 have been detailed
in the opening paragraph of this re-
port.

In the Whitney Laboratory of Seis-
mology but two very small shocks of
earthquake have been registered dur-
ing the week ending July 29.

July 22, from 8:36:20 p. m. to 8:37:36
p. m., H. 8. T. Intensity, II-ITT Can-
cani scale, thirty per cent to fifty-five
per cent of the minimum perceptible
unit. Origin, distant about thirteen
miles.

July 28, from 3:41:59 a. m, to 3:43:33
a. m, H. 8, T. Intensity, medium I
Cancani seale, ten per cent to fourteen
per cent of the minimum perceptible
unit. Origin, distant about six and
nine-tenths miles.

H. 0. WOOD, Associate.



TECHNOLOGY STATION, August 6.
—TFor the first week in August the ac-
tive lava column of Kilauea shows
pronounced subsidence, with small ava-
ianches of talus, open pots where there
were recently cones of overflow, the
molten matter very deep within the
pots, and while Old Faithful still foun-
tains up and flares fitfully upon the
dense fume-cloud above, the general ap-
pearance of the floor indicates a sink-
ing. The week has been so rainy and
the fumes so dense that it has not been
possible to obtain a measurement of
depth, but I estimate the lava surface
to be gbout 550 feet down. The red
glow on the fume-cloud at night is still
visible from the Voleano House.

Juiy 3¢ and 31 were rainy. On the
evening of the 31st the only seeing was
from the southeast station where Old
Faithful and the other eastern pots and
chimneys exhibited no marked change.
Two avalanches were heard and the
glow on the clond was moderate.

On the morning of August 1 there
wag no seeing on account of the dense
fumes, and the noises were very faint.
The smoke from the east and southeast
fumaroles rose above the edge of the
pit in rapid puffs, and even in the
evening at 8 p.m. with a mnortherly
wind there was no seeing from either
side of the pit. There was some flar-
ing, indicating the usual fountains in
the pot of Old Faithful, and splashing
noises could be heard from the east
station. One slight rock slide was
heard, The fumes were very dense and
acrid.

At 9 p.m. the party of Dr. Wm, T.
Brigham, who has honored us with a
visit this week, saw the Old TFaithful
pot boiling, with stalactites hanging
around the rim, and also the eastern
pots and chimneys, and heard small
talus slides.

August 2, the wind was strong from
the mnortheast and the pit was filled

with fumes. August 3, at 11 a.m,
there was a little seeing from the south-
east and south stations, though there
was still a high wind blowing from the
northeast which drove the fumes down
into the pit. The southeast end of the
floor was piled with new fallen talus.
A part of the eastern high chimney
on the wall appeared eaved away, mak-
ing an overhanging cavernous recess at
the base of the wall. The V-shaped
area of the rock wall southeast was ex-
tended much lower than when lasi seen
and the talus on either side of it was
continuously sliding. Taint puffing
could be heard from the floor, but the
noises are incomparably fainter than
in early July. The south conelet on
the talus could not 'he distinguished.
The general effect is pronounced sub-
sidence.

August 4, at 9 p.m., the weather was
ealm and the fumes were rising straight
upward with indraught east and west,
making seeing diffieult. One glimpse
from the old north resthouse showed a
very low floor, with four pots along
the northeast wall, apparently funnel-
shaped and deep, one or two of them
showing surging lava far down. Old
Faithful was quite large, perhaps 70
feet long as a pot, the lava within
fairly active, skinning over and then
rending the sking, and fountaining.
This made brilliant flares on the cloud.
There were two open pots northwest,
where recently there have been cones,
and two mear the foot of the north
slope. The plashing mnoise was fairly
pronounced.

Mr. H. 0. Wood reports for the Whit-
ney Laboratory of Seismology that the
week has been very quiet seismically.
Mauna Loa exhibits no unusual pheno-
mena, the vapor jets on the high north-
east slope were seen one evening
against the sunset.

T. A. JAGGAR, JR., Director.
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TECHNOLOGY STATION, August
13.—After a nine-days’ subsidence end-
ing about August 4, the lava of Hale-
maumau has risen for eight days so as
to restore a condition of activity and
overflow from cones on the floor quite
similar to the conditions of June and
July, except that the period of sink-
ing caused much new slide-rock to tum-
ble from the walls and bury the bor-
ders of the floor. Again the dominant
place of overflow at the beginning of
the new rise is at the west end.

The rising and falling movements of
1914 to date have been between levels
700 feet and 500 feet below the rim.
Below 600 feet, measurements are gen-
erally impossible because of the dense
fumes, and at the end of 1913 the pit
was a funnel over 600 feet deep with
dim glowing cones on a small lava
floor. The floor remained stationary
with n subsiding tendency from Decem-
ber 28, 1913, to February 3, 1914,

From February 4 to Mareh 15 a de-
finite rise was inaugurated with inereas-
ing puffing from the vents, lava spatter
thrown high from the conelets on the
floor, increased glow on the fume cloud
and finally lava flows on the bottom.
This period lasted forty days.

A period of subsidence followed from
about March 16 to May 2 (forty-eight
days), inaugurated and characterizel
by many rock slides, and what was de-
seribed as “‘a lull’’ or ‘‘a halt’’ in
the energetic activity which had start-
ed, with marked diminution in jets of
lava and blowing noises. Cones col-
lapsed and pots increased in size,
characteristics of subsidence,

From May 3 to June 22 (51 days) we
find ‘‘a marked increase in aectivity
with lava flows,”’ and a definite rise
by overflow measured with transit.

May 5, 1914, 585 feet below rim.

May 15, 1914, 574 feet below rim.

June 15, 1914, 530 feet below rim,

The net movement of the lava eolumn
since that time has bheen upward, for
we find,

June 28, 517 feet Lelow rim.

August 12, 501 feet below rim.

After the solstice for thirty-four
days to July 26, the rising progressed
more slowly with pronounced station-
ary intervals, with the average per day
for a month, following June 28, of only
one-half foot, as against a rise per
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day of one and three-quarters feet the
preceding month (before June 15).
From June 15 to June 28 the average
rise was ahount one foot per day. In
general the July activity showed fewer
overflows on the floor than the May-
June activity, enlarged pots, and very
large spouting gas-cones.

From July 27 to August 4 there was
a sharp subsidence, with a tendency for
the floor to ecollapse funnelwise and
erack around the border, while the lat-
ter became strewn with fallen debris.
T'rom about August 5 to the present a
reverse movement of rising appears to
have lifted the floor bodily, and over-
flow has started again from the west-
ern corner of the floor.

Summed up and divided roughly by
months, the record of Halemaumau
for the year to August shows a stag
nant period in January following the
winter solstice, a revival in February,
a Ivll in March and April around the
time of the equinox, a revival in May
to a maximum of activity about the
summer solstice June 22, and a high
level maintained through the greater
party of July.

From 6 to 7 p. m., August 6, 1914, a
puffing noise could be heard occasion-
ally from some northeastern vent, a
plashing noise from the bubble foun-
tains in Old Faithful pot, and a heavy
splash at intervals from the periodie
large fountain of Old Faithful. From
the southeast and south stations the
floor could be seen at dusk. Old
Faithful appeared a nearly cirenlar pot
with steep walls plastered on the west
side with big stalactites hanging down
into the surging lava within. The pat
was about sixty feet in diameter, bub-
ble fountains played actively on the
lava, there was streaming from west
to east, and the large fountain broke
at the usual intervals. Three deep pots
in a line parallel to and near the north-
east walls showed glare on their inner
walls, but the lava within was too
deep to show. This suggests that if
the Java under the floor is at a eommon
level, the Old Faithful pot in the cen-
ter, which shows the lava, is at
the lowest part of a funnel-like subsid-
ence of the floor.

There was a pot under . the east
northeast wall, and the high east
chimney was glowing brightly. Be-



tween the southeast fumaroles and the
wall behind them a flat gray place has
been left bare by the sliding talus,
which appears like solid rock, almost
horizontal; the south rock wall appears
to bell mward toward the middle of
the pit. The high south conelet,
which formerly rose from the talus, ap-
pears to have been destroyed. A west-
ern pot, probably the west central one
in the floor, was seen dimly.

August 7 from 6 to 7:30 p. m., condi-
tions were about the same. Heavy
stalactites bordered 0ld Faithful all
around, and the surface streaming in
Old Faithful was still to the east. The
southern of the three northeast pots
showed some lava in its bottom, there
was very bright flaring and loud splash-
ing from Old Faithful, and in general
the lava was a little higher than on
the previous day. There were no aval-
anches and the eastern chimney was
very bright.

August 8 there was no marked change
reported. On August 7 the lava in Old
Faithful pot was from 12 to 15 feet
down leneath the rim of the pot, but
on August 9 at 8:30 p. m. it was only
2 to 3 feet down and splashing over the
rim. The streaming had reversed its
direction and was now from east to
west. Evidently a markeqd rise had tak-
en place. The pot had diminished its
diameter to about 50 feet, a common
result of rising and rampart building,
with a straight edge on the southwest,
cireular otherwise. Explosions of the
main fountain were recorded at inter-
vals of 30, 45, 55, 40 and 35 seconds.
In the interval there were bubble foun-
tains, but thiek black skins often form-
ed before the main explosions, the lat-
ter being very heavy, with a noise like
surf breaking on a rocky shore. There
was hissing toward the west, and from
the southeast station two glow holes
could be seen beyond Old Faithful, at
the west end. Twe others appeared
southwest from Old Faithful, two under
the north wall, four along the northeast
wall, one with a beehive conelet near it
under the east northeast wall, while the
high east chimney was flaming bright-
1y, with the highest luminosity shown
anywhere in the pit.

The fumes appeared less than of late.
Lava did not show in any pot but O!d
Faithful, but spatter jets could be seen

in two pots northeast. The largest
northeast pot appeared almost dark
with a few sparks jetted up far down it
now and then. The great dome explo-
sions of Old Faithful filleq the whole
pot; in the intervals spears of blue
flame could be seen from under the skin
around the borders. Blue flames also
appeared at other pots north, northeast
and southwest.

The Observatory was honored this
week by a visit from Professor E. C.
Franklin, a distinguished chemist of
Stanford University. Professor Frank-
lin has had experience on the Selby
Commission for investigation of dam-
age resulting from smelter fumes, and
atter going to leeward of Halemaumau
and breathing the direct fume cloud as
it emerges from the crater, he express-
ed the opinion that roughly the eontent
of sulphurous acid gas cannot be more
than from twenty-five to seventy-five
parts in a million, for it is quite respira-
ble, and one hundred parts in a million
is the utmost limit of human endurance,
according to the tests of that commis-
sion.

Monday, August 10, there was very
heavy rain. On both August 10 and 11
there was strong glare from the pots on
the fume cloud. August 12 from two
to three o’clock the wind blew from the
eastward and opened to view the floor
from the northwest and north stations
so as to make possible a brief survey
for depth. Readings were obtained on
the west end and the pot in the center
next west of Old Faithful, which de-
termined the floor to be essentially
level, and at a depth below the north
rim of 501 feet. A large cone at the
west northwest border was determined
to be about eight feet high.

New talus overlapped the floor west,
west northwest, southwest and north-
east. A great new sheet of glistening
brown lava flows covered the western
half of the floor, in marked contrast to
the gray and dusty older surfaee, and
the source was three border vents in
the extreme west corner. Old Faithful
was an oval pot with longer axis north-
east to southwest, and with a distinet
rampart built around it. Fire holes ap-
peared in the northeast talus. Two
spurting pots southwest of Old Faith-
fu! had maintained themselves through
the new lava flows. Two cones and a
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slot chimney appeared along the north-
west border of the floor, with the great
haystack dome beyond to the west, all
these features being persistent from a
month ago. A southeast cone on the
floor could be dimly seen, and a strong

fumarole was smoking through the
southwest talus. The noises were pound-
ing, spatter, fall, splash and puff. Two
heavy rock slides were heard from the
east, and one southwest,

T. A, JAGGAR, JR., Director.

s
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TECHNOLOGY STATION, August
20.—The new rise at Halemanmau, re-
ported last week, continued to August
13 inclusive; then there was slight sub-
sidence to August 16, which then
ceased, and the lava column remained
almost stationary, with slight rise, to
the 19th. The week has been rainy,
and in consequence apparently of the
extraordinarily heavy rain of the last
week in July, a large steaming patch
has developed on the Kilauea floor be-
tween the Voleano House and Hale-
maumau. This is in the region of the
group of largest lava domes, and the
steaming area covers over three hun-
dred acres. The development of this
steam in sequence upon the heaviest
rainfall we have recorded here gives
additional weight to the view that the
outlying steam vents of Kilanea are
from heated rain ecisterns.

After midnight following August 13,
a very bright glow on the fume cloud
over Halemaumau was visible from the
Observatory, suggesting new flows on
the floor. Such flows could not after-
wards be identified, but the seeing of
the week has not been good.

From 9 to 10 p, m. Friday, August
14, the flocr could be seen from the
old north rest-house. Twenty glowing
spots were counted. Seven cones on
the floor at the west end were bright-
est and emitting flames. The lava of
Old Faithful was low, in a long, nar-
row pot, pounding among heavy sta-
lactites. In a large glowing pot with
double orifices, west of Old Faithful,
there was steady high glow without
motion, except some sparks thrown up
at rare intervals. This appears to be
either incandescence in the inner walls
or mere reflection of lava beneath, more
probably the latter, though the very
high glow, even in the daylight, is
suggestive of incandescence. Spurt-
ing was taking place also at the west
‘‘haystack’’ cone and at Old Faithful.
The bubble fountaining in the inter
vals of the larger explosions goes on
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in Old Faithful, but the streaming is
no longer mnoticeable. Liquid lava
could be seen in one of the northeast
ots.

It should be noted that the orifices
along the west and northwest walls are
spatter cones, those on the floor and at
the nmorth are pots with more or less
rampart built around them, and those
along the northeast wall are distinct
pits. This has been the general ar-
rangement for months past, and the
highest glow and the greater number
of flows have come from the west end.

August 15, from 3 to 4 p. m., the
floor could be seen from the northern
station, It showed no marked change,
the lava in Old Faithful was very low
and lava eould be seen streaming with-
in a northeast pot. The noises were
splashing at Old Faithful and hissing
to the west. No new flows could be
identified on the floor. A long ava-
lanche was heard from the northeast,
and there was much new talus on the
northwest floor.

On this day I crossed the area of
new steam near the large lava domes in
the northeast central part of Kilauea.
Very hot steam was coming out quietly
from numerous holes in the vieinity of
collapsed ecaverns, and it seems probable
that this is a cavernous region of lava
tubes where rain water accumulates be-
low, is heated, and its vapor acecumu-
lates and condenses in the tubes so
that it emerges as an excess of visibla
vapor even on dry days.

In the evening of August 15 ava-
lanching extended around to the high
north wall and several tons of rock
from the high edge of Halemaumau in
front of and to the left of the Old Rest
house fell in, leaving there a distinct
notch. The sliding of debris on the in-
ner slopes responds with extraordinary
sensitiveness to a slight sinking of the
Jlava.

August 16 at 5:45 p.m. the lava ap-
peared a little hicher in the Old Faith-
ful pot, which had become oval in shape,
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and the stalactites were smaller. The
double orifiee of the hole west of Old
Faithful had changed to a single
L-shaped orifice, with steady glow
within, The large cone at the west
end was hissing and spattering and
had an open oven on its north aspect
hung with stalactites. The larger
northeast pot had changed its shape.
The main fountain of Old TFaithful
made heavy surging noises, There was
a fumarole under the north wall of the
pit which may by its undermining have
induced the fall by the Old Resthouse.
One stone was heard sliding toward
the east on this evening, but no aval-
anches. Eighteen glowing places were
counted on the floor and the high
chimney at the east end was seen to
be still flaming. The cumuli of vapor

from the eastern inner fumaroles were
on this day rising very rapidly.

August 17 the glow at night was
steady and moderate.

August 18 from 8 to 9 p. m. a dim
view of thebottom was obtained. There
were no avalanches, Old Faithful was
flaring, there was slight spatter from
the western ‘‘haystack,’”” which had
changed the shape of its summit to a
double orifice on opposite sides of an
arch separating them.

August 19 at 10:30 a. m, there was
no seeing, the splashing was loud from
Old Faithful and the hissing from the
west cone was somewhat londer than
the night before. In the evening the
glow was bright, with flaring at the
usual Old Faithful intervals.

T. A. JAGGAR, JR., Director.
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TECHNOLOGY STATION, August
27.—Again the week has been very

rainy at the voleano, making the see-
ing bad, but there has bheen little
change in the condition of the top of
the lava column; however the aggre-
gate movement of the week has been
in the direction of rising, shown by
new flows on the floor and entire ab-
sence of such symptoms of subsidence
as avalanching or noises of talus
sliding.

At 7 p. m, Friday, August 2, the
floor could be dimly seen from the
southeast station. The site of the
former southeast cone on the floor was
occupied by a small glow-hole shaped
like a figure eight. The Old Faithful
pot was about sixty feet long, pointed
in plan west, and rounded east, the
lava bubbling up to the edge and
splashing over during the dome ex-
plosions very actively, with surface
streaming eastward in the intervals.
In the northeastern pots and chimney
there was glow.

August 23 at 9 p. m. there was a
fine view of the pit from the south
station. Old Faithful had eaten away
its north wall to become somewhat
more ecircular. The activity was very
great and in the course of an hour
the surface streaming chunged direc-
tions, first southward, then westward
and then to the more usual direction
eastward. This change in direction

frequently
rising, and

of surface streaming is
coinecident with rapid
probably later on this night there
were overflows from the west end.
The southeast locality had changed to
an oval pot fully thirty feet long, full
of lava, with a brightly glowing cave
in its north border, where the incan-
descent liquid boiled and splashed.
The lava in Old Faithful appeared to
be at a little higher level than in this
southeast pot. Several cones were
dimly seen at the west end and there
a constant blowing mnoise ecould be
heard. In an openwork glowing cone
to the northeast a prolonged hissing
roar revived every six to eight min-
utes, lasting for a minute or To with
gradual weakening; there was clearly
some sort of a gas chamber with ac-
cumulation beneath.

August 25 at 11 a.m. from the south
station, the lava of 0Old Faithful was
seen to have subsided about twelve
feet. The wall of the pot was hung
with heavy stalactites, and the lava
could he seen extending into eavernous
spaces underneath them. New fresh
brown lava flows were identified, sur-
rounding Old Faithful and extending
to and submerging the southeast pot.
Whether they came from Old Faithful
or the west end could not be determined
owing to the fumes. The southeast pot
had been filled and converted into a
blow-cone with a small glowing orifice.
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A remnant of the south spatter-cone, tive fumes rising from the talus south-

which formerly stood on the talus, was
seen to be still standing, now on the
edge of the lava floor, the flows hav-
ing built up to its level. It showed no
activity. The new flows extend much
farther east than those described on
August 12,

There was much talus on the eastern
and southern parts of the floor. The
remnant of the 200-root bench south-
west has diminished In size and in-
creased its inward slope; it has fumes
still rising from sulphur-stained cracks
at its upper border. Very bright blue
semi-trans arent fumes were rising ra-
pidly from the high east flame-chim-
ney in marked contrast to the dense
and more sluggish white fumes from
the southeast fumaroles, which are
blown aside when their volutes mingle
with the gases rising from the chim-
ney. There are very thick, white, ac-

&
+

southwest. A strong splashing noise
was coming from Old Faithful, but
there was no marked blowing anywhere.
Blowing mnoises indieating increased
gas pressure always accompany rising
in the present crusted condition of the
pool.

At 11 am.,, August 26, from the
southeast station there was dim see-
ing of Old Faithful and the southeast
hole. No change was evident. The
noise was splashing, without blowing.
There has been no rock sliding heard
during this week.

The .Vhitney Laboratory of Seis-
mology has been undergoing repair.
There have been no felt earthquakes,
and there iz no sign of activity on
Mauna Loa, as seen from the Observa-
tory.

T. A. JAGGAR, JR., Director.

TECHNOLOGY STATION, Septem-
ber 3.—During several days of the week
preceding September 2 the surface ae-
tivity in Halemaumau has been decid-
edly more spectacular than usual.
Small sprays of molten lava have foun-
tained from the cones, and numerous
small flows have welled out from them
onto the floor of the pit. Also in bril-
liant moonlight the fume cloud has
been illuminated with a more persistent
and lively glow than at any time since
the revival of activity a little less than
a year ago. But this manifestation of
inereased activity has begun already to
decline.

It is interesting to mnote that this
spasm of rising and inereased surface
action has corresponded almost precise-
ly with a fortnightly maximum of soli-
lunar earth strain, computed on the
basis of a hypothesis which we are
evolving and testing, which fell near
the moon’s first quarter. Such a cor-
respondence is more than unsually favor-
able to the hypothesis because, when
the maximum falls near the moon’s
quarter its effectiveness is hypotheti-
cally less than when it falls near con-
junetion or opposition. Hence a defin-
ite increase and decrease in action
when the variation in strain is hypo-
thetically less effective indicates tha
probable reality of action according to
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this hypothesis in preference to others
hitherto proposed.

It was reported that the molten lava
was standing at a higher level in the
£¢0ld Faithful’’ pot in the evening of
August 27 than on previous days.

On August 28 lava was spurting from
most of the holes in the floor that
could be seen from the east and south-
east margins of the pit. During its ex-
plosions the lava in ‘‘0ld Faithful’’
rose and overflowed the margins of the
orifice. At 7:45 p.m. a flow from the
cone at the west end began. Up to this
time a strong blowing noise was heard
here which now was replaced by the
gentle rushing sound of the flow,

The illumination produced was
strong enough to penetrate the fumes
rising as a curtain along the wall un-
der the Old Rest House. The flow di-
vided at the cone into two branches,
the larger and longer making along the
south margin of the floor, the smaller
along the north margin. The south
braneh flowed some 400 feet in about
half-an-hour.

The flows on this evening were con-
sidered by Directer Jaggar to be the
most spectacular witnessed by him this
year. Later in the evening, from 9 to
10 p.m., the whole floor of the pit was
seen clearly from the east and south-
east stations.



A triangular hole west of ‘‘Old
Faithful’’ was partially overwhelmed
by the lava flood, but it was maintain-
ed as an open orifice of diminished size
by the action of gas blowing up
through it.

The ¢¢0ld Faithful’’ pot grew smaller
by the building about it ot a flat cone
by the cooling of the outwelling gushes
or splashes, many of which amounted to
small flows on all sides.

The glow in the east chimney ap-
peared less than usual. The holes at
the northeast showed brightly and were
blowing. The streaming action in ‘<Old
Faithful,”’ from north to south previous
to 7 p. m., changed at about that time
to from west to east. At 10 p. m. the
flow along the south margin was mov-
ing in pulsations like meal from a sack,
not nearly so rapidly as earlier, when
it ran as a heavy liquid, like mercury.

At about 11 a. m. on August 29 the
lava in the ‘‘Old Faithful’’ pot was
ten to twelve feet below the surround-
ing margins. The flow had covered
nearly all the floor, exeept a relatively
small strip at the southeast. It had
surrounded ‘‘0ld Faithful.’” At 11:30
a rock slide oceurred in the northeast
part of the pit. Blowing sounds were
heard from the holes at the northeast,
and pounding and splashing sounds
from ‘¢0ld Faithful.”’

At noon the lava had risen to the
brim in ‘¢0ld Faithful’’ and the south-
east cone. The orifice of this cone had
grown larger. Strong blowing was now
heard at the west end. The east chim-
ney was seen plainly, and a blue flame
was playing out of it. No glow was
seen in it in daylight. Two vertical
gashes were seen in the northeast wall.
These appeared to be undermining the
wall here. They were immediately over
blowing cones on the floor. In the
carly afternoon jets of lava were

springing from the west ¢one and
splashes were welling out of ‘“Old
Faithful.’’

In the early and middle evening of
August 30 lava flowing from cones and
orifices at the west end of the pit cov-
ered all the floor, according to reports
by visitors aeccustomed to the action
in Halemaumau.

In the forenoon of August 31 a good
view of the floor showed a carpet of
new lava everywhere. Lava was splasb-
ing out of ‘‘Old Faithful.”” At long
intervals loud puffing and rumbling
sounds could be heard. The east cone
also was very active, and from another
cone, at the west-southwest, sprays of
lava were jetting out. Very small rock
slides were frequent, and occasionally
a short, heavy slide took place.

On September 1, in the late afternoon
and early evening, the ‘‘Old Faithful’’
pot was still large, and from it splashes
and sprays of molten lava were thrown
out upon the floor. It was a surging
pool of quadrangular outline, possibly
forty feet across. All the holes in the
floor were glowing brightly. Many
long, glowing cracks were seen. No
flows were occurring, however, and no
evidence could be seen of flowing on
the previous day. Evident decline in
surface action had begun. Blowing and
rumbling sounds were quite loud, and
a few small slides occurred from time
to time.

On September 2 the ‘0Olg Faithfal’’
orifice had become nearly clogged.
Sound of blowing had hecome very
faint. However, rumbling and surging
sounds remained quite loud. No slides
were heard., All the usual holes in the
floor were glowing brightly. A strong
wind prevented more than momentary
glimpses into the bottom of the pit.

H. 0. WOOD, Associate.
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TECHNOLOGY STATION, Sept. 10.—
The activity in Halemaumau during the
week ending with September 9 has un-
dergone little change. First was noted
a slight gradnal decrease in vigor of
action, soon followed by an apparently
stationary stage with minor temporary
increases and decreases. With the date
of the equinox only two weeks off it
may be well again to draw atvention to
the faet that since the early part of
July—up to which time there was pro-
nounced rising and increase of surface
action, -which then halted—there has
been little or no sinking of the magma
surface, and the decrease in surface
activity, while sufficient to be notice-
able, has as a whole been slight. This
is construed to indicate a gradual in-
crease in the action of Kilauea inde-
pendent of the semi-annual variation
and it encourages an expectation of pro-
nounced rise and increase of surface
action during the fall season. This is
in no sense put forward as a prediction.
It is simply a statement made to en-
able readers of these reports to com-
prehend our interpretation of the cob-
served conditions in terms of our tenta-

tive hypothesis.

In the late afternoon and early
evening of September 3 views obtained
showed the ‘“Old Faithful’’ opening to
be about fifty feet long, east and west,
by twenty feet wide, and of quadrangu-
lar shape. In it molten magma was
boiling vigorously over a surface saili-
ciently high for small amounts of the
molten material to surge over the brim
occasionally. A small cone under the
east station was throwing out molten
Java spray at irregular intervals:, Blow-
ing moises and sounds of surging and
swashing were quite loud. Small glow-
ing holes and eracks were seen in all
parts of the floor. No avalanches were

heard.
On September 4 general conditions
had not changed, but the fountain

action in ‘0ld Faithful’’ was & trifle
more vigorous; also, at the east cone,
awvd at a cone c¢n the flocr beiween the
edsl and northeast stations molten spray
was being ejected more forcibly, The
noises, too, were louder. Early in the
evening lava was swashing over the
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brim of a pot under the northwess sta-
tion.

On September 5 it was observed that
the ¢“Old Faithful’’ orifice was much
smaller, In other respects no change
was noted. Twelve cones with glowing
orifices were seen on the floor. Out of
several of these molten spray was
spurted at intervals, Blue flames were
seen playing from them. The noises,
if anything, were louder than on the
previous day.

On the sixth of September the noises
had become very conspieuous—not so
loud as when the entire bottom was
choked with talus, but still very loud.
More than at most times they took on
something of a terrifying quality. The
blowing sounds were very sharp and
short and eame from several different
cones in so rapid succession as to seem
almost continuous. The other noises
were merely louder than usoal.  'The
small open pot under the east station
was surging furiously, and almost con-
tinuously flinging very small amounts
of lava over its brim. “‘Old Faithful’*
showed as a very small, comparatively
quiet opening. Several small cones
along the north margin from the north-
east to the northwest were almoest every
instant throwing out small, spray-like
jets with obvious forece.

In the middle evening of September
7, after hard rain, a bright, steady
illumination of the fumes, indicating a
flow on the floor, led to an imprompta
visit. <When the rim was reacled the
flow had ceased. It was very small,
covering only a portion of the floor in
the vicinity of the eastern margin,
where many brightly glowing cracks
marked its limit. The noises were very
loud and could be heard very distinetly
for about two hundred yards Lack to
the northeast from the margin of Iale-
maumau, There was only a light brecze -
blowing. In all other respects the ac-
tion was as on the previous day.

On the eighth of September ther2
was a slight decline in action in that
molten lava was being thrown out from
¢¢0ld Faithful’’ only, and then only at
considerable intervals. Also the blow-
ing and rumbling noises were less loud.



The eracking sound of rock breaking
from heat was heard.

On the ninth of September small
quantities of molten spray were b2ing
ejected feebly from ‘‘Old TFaithfal,”’
and the magma was seen to be surging

furiously in the pot under the east sta-
tion where masses were frequently
swashed out over the brim. ~This pot
is now the largest orifice in the floor.
The noises were still very loud.

H. 0. WOOD, Associate.
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TECHNOLOGY STATION, Sepfem-
ber 17.—At Kilauea the week ending
with September 16 has been marked by
a conspieuous minor inerease in ac-
tivity, followed by a short lull. which
has given place to a further minor in-
crease. These variations tally with ex-
pectable behavior on the basis of luni-
solar stress control, the first subsidiary
maximum of activity eorresponding well
with a deelination stress maximum, the
second with a stress maximum, prob-
ably of less effectiveness, due to the
practically eoincident occurrence of
perigee and eonjunction. Tn addition,
as hitherto mentioned, there appears
to be a slow, steady increase apart
from these short-term fluctuations.

In the afternoon and evening of S:p-
tember 10 symptoms of increased ac-
tivity were observed. At the orifice
of the cone under the northeast station
the magma was boiling vigorously and
frequently splashing over the brim.
The blowing sound from ‘‘Old Faith-
ful’? was very loud, its pot was boil-
ing aetively, and now and then Dblue
flames could be seen flaring from it.

During the afterncon the sound of
eracking of the lava crusts could be
heard oecasionally, and in the early
evening about half the floor was
marked by glowing eracks, indicating
that a small flow had taken place.
Molten lava was jetting from several
cones. From a small one under the east
station, about a hundred feet out from
the edge of the floor, the jets were
leaping forty to fifty feet into the
air. In mid-evening ‘‘0ld Faithful’’
was seen to be larger, with an irregu-
lar opening about sixty feet east and
west by thirty feet north and south.
Rumbling became very loud.

On September 11 lava was hoiling
and splashing out upon the floor from
£¢0ld Faithful’’ and the northeast cone
almost continuously, and this was hap-
pening also at all of.a group of eight
small orifices close together under the
east station. Marked activity was ap-
parent at all the open spots on the

floor. Blowing and rumbling sounds
were conspicuously lond. Also the-high
cone under the south station, which has
been quiet for a few weeks past, was
blowing feebly at intervals and glow
holes were seen at its top. Although
no flow occurred during this period of
observation the action appeared more
vigorous than on the tenth.

On September 12, late in the after-
noon, a small flow was seen running
over the floor from the north and north-
northwest margin toward the middle
of the pit. Later it was seen that a
larger flow, proceeding from the cones
under the west to morthwest stations,
had run all the way to the margin un-
der the southeast station, This flow,
as indieated by glowing streaks had
a width of nearly or quite half that
of the floor itself. At the southeast
margin it bent around and sent a
tongue along the edge to a point under
the east station. All the cones on the
floor showed boiling lava, which was
slopping out almost continuously onto
the floor. Every place in the pit was
in unusually vigorous action. The
noises were sharp and very loud.

On September 13 there had come a
Iull in the aetivity. The ‘‘0ld Faith-
ful’? opening was of much less size,
but still a pot with lava boiling vigor-
ously in it some feet below the adja-
cent surface. No other boiling pot was
seen, but all the usual orifices showed
glowing lava. Under the east station,
smoking steadily, were two ‘‘beehive’’
cones, whose domes were traversed by
cracks arranged in something like a
mud-crack pattern. A similar ‘cone
stood about midway between ¢‘Old
Faithful’? and the southeast margin.
A single lazy jet of lava was seen to
spring from one of the subsidiary ori-
fices in the floor. The mnoises were sub-
dued. Fresh lava in great folds ‘was
seen to cover the southeast and east
parts of the floor. e B )

On September 14 lava was' splashing
out onto the floor from ‘‘Old Faith-
ful’’ and small jets were springing
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from the small beehive cones under
the east station. The noises from ‘‘Old
Faithful’’ were quite vigorous. Else-
where only boiling pots were seen. In
early evening a heavy avalanche, the
rock tumbling continuously for upwards
of three minutes, took place under the
west station, and a little later a short
slide, only some four seconds long, but
very heavy, started from the very brim
between the east and southeast sta-
tions.

On September 15 activity was again
slightly inereased. Much molten lava
was splashing out of the ‘Old Faith-
ful’’ orifice, and the whole floor was
marked by glowing streaks. In late
afternoon considerable avalanches, start-
ing from the very brim between the
east and southeast stations, broke
through the erust and thus caused a

small flow of short duration. A little
later a larger flow, of slow motion, was
seen running toward the middle of the
pit from the northwest station., Lava
was seen boiling vigorously in all the
open holes.

On September 16 a considerable flow
was seen moving on the floor of the
pit at the east end, from the cone un-
der the east station toward the south-
east. This flow, when first seen, was
estimated to be some twenty fest wid:
and seventy long. The cone it start:d
from was boiling over steadily. Small
jets were springing up in many places.
All the sounds were loud. Blue flames
were playing above nearly all the boil-
ing pots. No avalanches were observed,
but occasionally a few boulders would
drop from various parts of the walls.

H. 0. WOOD, Associate.

TECHNOLOGY STATION, Kilauea,
September 24,—During the week end-
ing with September 23 the activity in
Halemaumau has undergone only slight
changes. There have been no conspic-
uous increases or decreases, merely
slight variations, in both directions,
from day to day.

On September 17 all the usual glow-
ing orifices were seen, and out of sev-
c1al molten lava was splashing at inter-
vals. No flows were seen and no talus
slides were heard. Oceasional jets were
spurting up but without any great
force. All the noises were loud. Blue
flames were flaring conspicuously from
several boiling pots.

On September 18, while no lava was
seen flowing there were other indica-
tions of a slight increase. The noises
of eruption were much louder, and mol-
ten jets were being flung out with much
force, sometimes to estimated heights
of fifty feet. There was no open pool
on the floor, but several of the orifices
were much enlarged. At these places
boiling lava could be seen vigorously
splashing over the brim.

On September 19, the activity, as re-
gards most of the manifestations, was
only ordinary, but a small flow oe-
curred at the west end.

On September 21 the noises were con-
spicuously loud, but no flowing or
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spouting lava was seen. Unusually
large blue flame-banners were flaring
from the larger orifices. These orifices
were at the tops of well marked cones
in every case. There was no pool on
the floor.

On September 22 a fine view of the
floor region by daylight showed that
several small, short flows, proceeding
from the cones under the northwest to
west rim, had taken place in previous
days without being observed. Molten
spray was issuing from these cones at
intervals, Magma was splashing out
of the top of the ‘“Old Faithful’’ cone,
now about twenty feet high and with
a large top. Small amounts of lava
were being flung from the cones under
the east and southeast stations, but
only at intervals. Eighteen cones from
ten to twenty feet high were counted.
The noises of eruption were very loud.
Blue flames flared from many of the
orifices,

On September 23 lava was splashing
so vigorously out of the northwest cone
that at one time a small flow made
away from it. All the cones at the
west and south, as well as ‘*0ld Faith-
ful,”’ were blowing vigorously. The
noises continued to be very loud.
Flames were seen as usual. A few small
talus slides were heard.

H. 0. WOOD, Associate.
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Honolulu, Hawaii, September 21, 1914,

Volcano research at Kilauea, which has been in progress since 1909,
has produced important discoveries published in the United States, Italy,
Switzerland, Germany, France and England. Specialists who have
worked here during the last six years are Daly and Curtis from
Harvard, Jaggar from the Massachusetts Institute of Technology, Brun
of the Sorhonne and of Geneva, the late Tempest Anderson of York,
Day and Shepherd of the Carnegie Institution, Birdseye and Green of
Government bureaus in Washington, Wood of the California Earth-
quake Committee, Perret of Springfield, I'riedlainder of Naples, and
Arnold Heim of Zurich. The results give positive experimental data
on measurement, circulation, rise, fall, flow, temperature and consolida-
tion of lava, on gas action and composition, water vapor, magnetism
and earth motions. This knowledge is revivifying the science of vol-
canology, and new text-books, societies, experiment stations and expe-
ditions, especially in Germany, Italy and Japan, attest the growth of
a definite propaganda. The Kilauea observatory this year materially
extended its influence by sending an expedition to Japan.

The Hawaiian Volcano Research Association maintains a station
hospitable to workers of all nationalities. The published results bear
on the origin of our soils and waters, on minimizing disaster from lava
or earthquake, and on fundamental subjects of pure science. The pub-
licity from this laboratory, financed within the Territory, is much wider
than could be obtained from one supported by some mainland institution.

The Research Association is supported by the voluntary subscriptions
of patrons. Over and above the membership fee of $5.00, the subscrip-
tions range from one dollar to two thousand dollars. New lists were
subscribed in October, 1911, and July, 1912, and owing to recent decline
in support it becomes necessary for the Directors of the Association
to appeal earnestly to firms, business men, planters and the general
public in the Territory of Hawaii to make new subscriptions for the
years 1915 and 1916.

(Signed) Crarence H. CookEe,
L. A. THURSTON,
AvperT F. JuUDD,
A. Lewis, Jr,
Wirriam R. CASTLE,
James A. KeENNEDY,
Board of Directors Hawaiian Volcano Research Association.
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Executive Chamber,

Honolulu, Hawaii, Sept. 26, 1914,
I approve of this work, and of legislation providing for trails, refuge
houses, maps and scientific studies in the regions of active lava flows
on Mauna Loa, with a view to preventing disaster, as well as the

advancement of science.

(Signed)

Lucivs E. PINKHAM,
Governor of Hawaii.

Honolulu, September 28, 1914,

The Advertising and Subscription Committee of the Chamber of Com-
merce of Honolulu, approves of the work herein outlined and approves,
also, of the campaign for additional funds.

By order of the Committee.

( Signed)

MINUTES OF THE MEETINGS OF

THE BOARD OF DIRECTORS.

As directed by the President, the
fourth meeting of the Board of Directors
of the Hawaiian Voleano Research Asso-
ciation was held at the University Club,
Friday, September 18, at 12:15 p. m.
Present: W. R. Castle, C. H. Cooke, A,
F. Judd, L. A. Thurston, directors; H.
M. Ballou, secretary, and T. A. Jaggar,
Jr., director of the Observatory.

The membership committee presented
the following list of patrons and mem-
bers who were duly eleeted to member-
ship in the Association: Harold Bauer,
George Carroll Curtis, Mrs. Harold G.
Dillingham, Dr. I. Friedlaender, Hilo
Board of Trade, Hilo Electric Light Co.,
Miss Harriet C. Hiteheoek, Mrs. Mary
T. C. Hitcheock, Hilo Railroad
Co., Inter-Island Steam Navigation Co.,
Juan I. de Jongh, Kilauea Voleano
House Co., H. A. Morss, L. Tenney Peck,
Robert W. Sayles, Alfred M. Tozzer, A.
S. Wileox, and G. N. Wilcox.

The following report from the Treas-
urer was received and accepted:
STATEMENT OF CASH RECEIPTS

AND DISBURSEMENTS FROM
JANUARY 1 TO SEPTEMBER 15,
1914.

RECEIPTS.

Cheek from C. M. Cooke, retir-
ing Treasurer
From Donations
From Patrons
From Membership Fees
From Lectures by Dr. Jaggar..

189.50

$6137.95
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Ravmoxe C. Brown,

Secretary.
DISBURSEMENTS.

SATAEIE Sr o ie, = WL AR $3000.00
HeTvicos et ol Wi N et 1642.85
PULCHATCE i avieiseieor =sfimsiaiecss i 445.35
Prioting |, .. .o an sk aneles 361.69
Repairs £, S ot v fata ket 125.20
Breight. i esass e atinasiics 66.35
TBEANBLL Coldiiie dis sisailgs) st esus i e 26.50

$5667.94
Balanece ol hand’ ... cepieeieilse $ 470.01

E. & 0. E.: E. M. Campbell, for R. W.
Shingle, Treasurer.

The following report from the publica-
tion committee was read, accepted, and
ordered printed. The publication eom-
mittee was authorized to "prepare the
pamphlet suggested therein:

To the Directors, Hawaiian Voleano Re-
search Association,

Gentlemen :—Your editorial and publi-
cation committee have to report that
there have been published in 1914, to
date, by this Association, twenty-six
weekly bulletins and two monthly bulle-
tins. The monthly form has been adopt-
ed since July. In association with the
Massachusetts Institute of Technology a
first Boston report has been issued, eov-
ering the years 1909 to 1911 inclusive
at Kilauea, this publication being print-
ed at the expense of the Institute. Other

5 such reports are in preparation for the

vears 1912, 1913 and 1914, The publica-
tions are sent to about 250 addresses.
A scientific paper has been published
in the Bulletin of the Seismologieal So-
ciety of Ameriea by H. 0. Wood, dealing
with the limits of sensibility of meas-



ured earthquakes, and a paper on ‘‘Edu-
cation and the Philosophy of Change’’
by the Director as the eommencement
address at the College of Hawaii.

In finished manuseript there are three
articles awaiting publication—one by
Professor Jaggar on ‘‘The Eruption of
Sakurajima,’’ with 114 illustrations, and
two by Mr. H. O. Wood, dealing respec-
tively withsthe 1868 earthquake in Ha-
waii, and with the response of Kilauea
to earth strain.

There are now on hand the following
publications, some of which are available
for distribution, whiech have appeared
from time to time since 1911:

Weekly Bulletins, Vol. I, of the last half
of 1913.

Weekly Bulletins, Vol. IT, 1914,

1st Report of the Hawaiian Voleano Ob-
servatory. Boston:1914,

The Hawaiian Voleano Observatory, by
T. A, Jaggar. Boston:1912,

The Hawaiian Voleano Observatory, by
H. 0. Wood. Baull. Seis. Soc. Amer.,
1912.

Scientifie Work on Hawaiian Voleanoes,
by T. A. Jaggar, Jr. Honolulu:
1913.

The Cross of Hawaii, by T. A. Jaggar,
Jr. Chamber of Commerce Annual,
Honolulu:Jan,, 1913.

Constitution of the Hawaiian Voleano Re-
search Association.

Investigations at Kilauea in the Summer
of 1911, by F. A. Perret. American
Journal of Science, 1913.

There is no comprehensible statement
of the aims and organization of the Ha-
waiian Voleano Research Assoeiation in
print. Your committee would recommend
the preparation of suech a book to be
freely distributed to tourists, scientific
men, and at the San Francisco Exposi-
tion. A placard should also be printed
inviting prospective patrons and mem-
bers to join the Association, and exhib-
ited at sueh places as the hotels and the
Promotion Committee rooms.

A member of your committee has in-
terviewed Mr., H. P. Wood econeerning
an exhibit of voleano photographs at San
Francisco, and Mr. Wood offers for our
use a large koa revolving stand with
hanging frames. He also suggests that
the directors submit a proposition to the
Fair Commission for Hawaii concerning
the eost of an exhibit, with a view to

getting from the Hawaiian Fund an ap-
propriation for the voleano exhibit.

There can be no question but that such
an exhibit will be a benefit to the As-
soeiation, and there is ample material
obtainable to make a fine photographie
display, showing the activity of Kilauea
and Mauna Loa for the last thirty years.

Very respectfully,
H. M. Barvou,
L. A. THURSTON,
T. A. JAGGAR, JR.,
Publication Committee.

Dr. Jaggar read the following report
as to the financial outlook, which was
accepted, and ordered printed:

To the Directors, Hawaiian Voleano Re-
search Association.

Gentlemen:—The principal subjects to
come before this meeting are the fi-
nances of the Association and the re-
ports of membership and publication
committees. In the absence of the treas-
urer, I have asked Mr. Campbell to sub-
mit a statement of receipts and disburse-
ments to September 15 for 1914, which
is before you. The pledges of 1914
amount to $7381, which would permit an
expenditure of $615 per month. The
average cost of the work per month,
January-June, was $635.67, not includ-
ing the Japan expedition, and with praec-
tically no purchases during my ahsence
in Japan for three months. The
pledges of 1915 amount to $6631 if all
are paid, permitting ‘only $552 average
expense per month,

To show the gradual retrenchment,
and consequent decline in our equipment,
and inerease in our burden of work since
1912; the average expense per month
was:

Fivet half of 1912 - cuiows saos $1219.35

Seeond half of 1912........... 923.28
Rirst half of 1913..cviviees o 746.71
Second half of 1913........... 851.49
PirstE ol tof 004z oo n 635.67
Progpective an F910, . fia et 552.58

By dint of continual watchfulness we
have avoided deficits. A small deficit of
$216 against the Japan expedition will
be met by funds coming in in the antumn,
and T anticipate no deficit at the end of
this year. But the reduction of income
has steadily been met by reduection of
field work, which is expensive, and this,
of course, means reduced efficiency in the
end. We are not properly prepared for
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an eruption of Mauna Loa, and we are
undermanned for proper study of Ki-
lauea. Fortunately, the activity of Ki-
lauea has been moderate of late, and we
have marked time and devoted ourselves
to writing reports; labor relatively in-
expensl\'e.

The reduction of income is due to
death, withdrawal and retrenchment of
patrons.  About $4000 per annum has
been withdrawn, in the last two years.
We cannot do the work without money.
Of the original Hawaiian subseribers of
1911, there are only seven left, making
$3600 of the guaranteed $5000. By my
personal solicitation the additional funds
have been obtained, with the aid of the
approval of the Chamber of Commerce,
so that. aetually the Hawaiian subserip-
tion- fund has never fallen below $5000,
but it will do so next year, unless it is
vigorously recruited. The Hawaiian
Voleano Observatory eannot be operated
on $552 per month, therefore a new sub-
seription blank must be issued, endorsed
by whatever leading commercial and so-
cial bodies we can interest, and new pa-
trons must be obtained.

I submit a letter in form to be signed
by the President and Treasurer of the
Association, as a basis for a statement
to be drawn up by the finanee eommit-
tee and made the heading of a new sub-
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seription list. It is suggested that the
approval of the Governor, the Regents of
the College of Hawaii, and the Cham-
ber of Commerce be sought and their
comment subseribed on this heading.

We undertook last year to increase the
income of the Association to $12,000 per
annum and failed on account of sugar
depression. This year should be more
favorable, and now is the time also to
make eclear to the community that the
work must be made permanent or it will
fail of its objeet. I have just returned
from lecturing on Kauai, and expect to
lecture there again in December, and
also in Honolulu, on ‘‘Reeent Discoveries
at Kilauea Voleano.,”’

Very respectfully,
T. A. JAGGAR, JR.,
Director of Observatory.

Adjourned to Monday, September 21,

at” 12:15 p. m.

Howarp M. Barvou,
Secretary.

The fifth meeting of the Board of Di-
rectors of the Hawaiian Voleano Re-
search Association was held at the Uni-
versity Club, Monday, September 21, at
12:15 p. m. Present: W. R. Castle, C.
. Cooke, A. F. Judd, L. A. Thurston,
Directors; H. M. Ballou, Seecretary, and
Dr. T. A. Jaggar, Jr.,, Director of Ob-’
servatory.

Voted: That a eircular be sent out,
signed by the Direetors, soliciting sup-
port for the Association.

Voted: That the Pacific-Panama Fair
(‘fommission be asked to appropriate $250
for a photographic exhibition of the Vol-
cano,

Voted: That a stated meeting of the
Board of Directors be held Friday, De-
cember 4, 1914.

Voted: That the President appoint a
committee to nominate members of the
Board of Directors for the ensuing year,
this committee to report December 4.

Adjourned.

Howarp M. BALLOU,
¥ Secretary.



















































WEEKLY

BULLETIN

OF THE

Hawaiian Volcano Observatory

Vol. II.

HONOLULU, HAWAII, DECEMBER, 1914,

No. 31.

WATER AND VOLCANIC ACTIVITY.

By A. L. Day and E. S. Shepherd. A Review by Frank T.
Dillingham.

(Read Before the Hawaiian Chemists’ Association. )

The authors, Day and Shepherd, begin
their paper on ‘‘Water and Voleanie
Activity’’ by quoting from two dis-
tinguished observers of voleanic activ-
ity, namely Wm, L. Green, an English-
man, for many years in the service of
the government of these Islands, and
Albert an, a Swiss chemist.

Green’s conclusion from his study of
the activity of Kilauea was as follows:
‘“What we mainly wish to contend for
and to impress upon geologists—for re-
oon‘aldemtmn. at least—is, that it may
be a mistake to assert, as is so often
done in the most pos:tue manner, that
water and steam are inseparably con-
nected with voleanie activity. On the
contrary it would appear that elastic
vapors have nothing to do with the
liquidity of the Hawaiian basic lavas,
and that as a matter of fact they do
not seem to come up with them from te-
low, whilst the basic minerals them-
selves give no indications in the main
eruptions of having been in contact
with water, highly suseeptible as they
are to such an influence.”’ This con-
clusion, which was supported by many
facts of observation, has received much
consideration from geologists in ,c_eneral

Brun’s conclusions are entirely simi-
lar. He says: ‘‘It is therefore abso-
lutely certain that the active voleano
does not give off water. The proof is
complete. The large white cloud is com-
posed of solid and anhydrous particles.
The water theory must therefore disap-
pear from seience.’’

With the exception of these fwo in-

stances students of voleanoes have gen-
erally concluded that water is usually,
if not always, the chief agent of vol-
canic¢ activity.

The authors, Day and Shepherd, next
proceed to discuss in some detail what
they call the novel conelusion of Green
and Brun; the conclusion, namely, that
water has no part in the voleanic activ-
ity of Kilauea. They produce evidence
to show that while the observations of
the facts noted by both Green and Brun
may be exactly as described, yet their
conclusion, that water is not exhaled by
the voleano, may well be erroneous,

Some of their arguments are as fol-
lows: ‘‘When the lava is high enough
to completely flood the floor of the bas-
in, these cracks (in the inclosing banks)
are closed, and all the gases emitted
emerge directly from the surface of the
lava into the atmosphere and have the
temperature appropriate to the surface
of the liquid (1000° to 1200°), At this
temperature the gases (sulphur and hy-
drogen, for example) burn promptly on
contact with the oxygen of the air and
remain nearly or quite invisible.”’ (This
is the condition of no cloud deseribed
by Green).

““When the lava level in the lake has
fallen ten or twenty feet (which is an
almost daily occurrence and often takes
place within an hour), only part of the
gases set free come from the free sur-
face of the lava, and considerable quan-
tities now appear through the shattered
floor surrounding the basin. The gases
bubbling out from the lava basin re-
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main as transparent as before, and for
the same reasons; but the gases appear.
ing from the eracks in the floor and
from the surrounding talus are now
cooled to such an extent in passing
through the eracks that they no longer
burn on reaching the oxygen of the air.
Free sulphur is then set free in con-
siderable quantities, unburned; this we
were able to collect without trouble,
both at the point of emergence and on
the erater rim. It is this finely divided
free sulphur which is mainly responsi-
ble for the beautiful white cloud above
the crater, and not erystalline chlorides
as supposed by Brun. In fact only a
minute quantity of chlorine or its salts
(less than 0.029%) could be found in the
emanations from the Kilauea basin dur-
ing the period of our visit.’’

““Our observation of the appearance
and behavior of this cloud is therefore
in full accord with the observations of
both Green and Brun, so far as record-
ed; but there is nothing in the facts
thus established to show whether the
sulphur is accompanied by water vapor
or not.”’’

The remainder of Brun’s observations
of the apparent absence of water vapor
may find appropriate explanation in the
faet that they were made in an unsat-
urated atmosphere at a distance of
more than 250 feet from the point of
emergence of the gases, and the further
facet that the cloud not only carries sul-
phur, but two of its oxidation products,
502 and S03, both of which in these
circumstances are effective drying
agents. It may very well happen that
water is given off in considerable
amount by the volecano and yet remains
invisible; for, in addition to the por-
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tion disappearing as vapor in the un-
saturated atmosphere, a considerable ad-
ditional quantity will condense about
the finely divided sulphur partieles serv-
ing as nuelei of condensation. .

The authors decided that it was a
matter of great importance to colleet
gases from Kilanea before they had
come into contact with air at all. In
this connection they state: ‘‘Hot gases
of more or less complex composition
discharged from an active voleanic vent
into the air undergo immediate and
violent chemical and temperature
changes, the consequences of which,
with our present limited knowledge of
gas relations at these temperatures, can
be only partly inferred. It is, there-
fore, a matter of the first importance
to colleet the gases directly from the
liguid lava or the explosive vents be-
fore contact with the air has given op-
portunity for these alterations to oe-
cur.)l

To make such a collection it was
necessary to go down upon the floor of
the pit directly adjacent to the liquid
lava. In the interval between May 1st,
1912, and January Ist, 1913, there oe-
curred but two favorable opportunities
for such a purpose.

About the last of May, 1912, it was
noted that a column of liquid lava had
worked its way up through the floor
close beside the large active basin and
had there formed an active lava foun-
tain several feet in diameter. This
fountain quickly built for itself an in-
closing wall which soon formed a com-
pletely inclosing dome. The gases es-
caping from narrow slits in the dome
could be seen burning at night with a
pale blue flame which showed that there
was an excess of pressure within the
dome and that the gases released from
the liquid lava first came in contact
with the air on passing out from these
openings.

Regarding these domes, the authors
state: ‘‘The domes from which these
gases were collected were built up by
the lava itself on the floor of the erater
and were both chemically and physical-
ly ideal gas collectors, being lined with
fresh splashes of liquid lava of the
same temperature and chemical composi-
tion as that from which the gas had
just emerged. They formed at the level
of the lava lake and, as could be plain.
ly seen after the collapse of the domes,



were directly connected with the lake
by channels of liquid lava just below
the surface crust.’’

The descent into the crater was made
in safety and the gases were collected
in a continuous series of ten glass tubes
of about one-half liter capacity each.
To one end of this series of tubes a
glass pipe line was attached which led
directly into one of the cracks of the
dome. That portion of the pipe line
which led into the dome consisted of an
iron tube, partly lined with glass, so
that, except for twelve inches of iron
pipe within the dome, the gases came
into contact with no substance other
than cold glass and a few short rubber
conneciors. The other end of the sys-
tem of tubes was connected with a pis-
ton pump which insured a rapid passage
of the gases through the entire system.
The gases entered the pipe line at a
temperature of about 1000° C. Pumping
was kept up for fifteen minutes in order
to completely displace the air originally
contained in the pipe line and connect-
ing tubes, after which the pipe line was
sealed off with pinch-clamps.

It was noted that water began to con-
dense in this pipeline with the first
stroke of the pump. At the end of fif-
teen minutes about 300 c.c. had acen-
mulated in the collecting tubes. This
water was clouded with free sulphur,
partly from the original gases and part-
ly from the action of the iron tube on
the SO2 of the gases.

Knowing Brun’s conclusion, the au-
thors state that in making this first
collection of gases they had provided
apparatus for collecting fixed gases
only. They were not prepared for the
reception of any gases which might con-
dense during passage through the col-
lecting tubes.

What they actually obtained at this
time was a quantity of fixed gases and
water. The water was in considerable
excess owing to the fact that it was not
pumped through the tubes with the fix-
ed gases, but condensed and remained
principally in the first three or four
tubes. Hence there is no way to esti-
mate from the results of this collection
the proportion of water to the total
quantity of volatile matter discharged
from the lava. Shepherd and Day re-
gard this as a fortunate mischance in-
asmuch as they were thus able to collect
a sufficient quantity of water to estab-

lish its existence without doubt among
the volatile substances exhaled by the
voleano.

Steps were at once taken to prepare
vacuum tubes for the collection of a
further supply of the voleanie gases.
These tubes were of one-half liter eapa-
city each, and were provided with a
long stem, on the further end of which
a thin glass bulb was blown. The plan
was to attach these tubes to a long pole
and thrust the end having the thin bulb
into the dome where the heat might be
expected to explode the thin glass at
once, allowing the tube to fill with the
gases and as quickly be sealed again
by melting down the broken end. But
by the time these tubes were prepared
the top of the dome had fallen in and
there was no more opportunity at that
time to collect gases under conditions
which would avoid contamination from
the air.

A second opportunity for the collee-
tion of gases oceurred in December of
the same year. A second dome formed
on the edge of the lava lake. This time
the gases were colleeted in the vacuum
tubes exactly as was planned. Six tubes
were filled with gases under these con-
ditions.

On deseending into the crater for this
second collection of gases, it was found
that in addition to a long crack across
the top of the dome from whieh the
gases were escaping, there was a seeond
opening near the base which was not
noticed before the descent. This open-
ing gave access to air at the base of
the dome and thus behaved like an air-
blast in a furnace. The gases Wwere
therefore partly burned within the
dome, and the tubes which were filled
at the upper opening were consequent-
ly found to eontain mainly burned
gases.

Hence, although the identity and
something of the relation of the gases
can be established from a study of the
material collected in May, the deter-
mination of the exact proportion of
water to the other gases present must
wait for another favorable opportunity.

The authors, however, have ecarried
on and are still earrying on a laboratory
study of the relations between the gases
already found; and in their paper offer
a preliminary discussion of the results
thus far attained. This discussion of-
fers evidence that the composition of
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the gases varies within considerable
limits, so that the exact proportions of
the gases given off at any given mo-
ment may prove to be of less impor-
tance than was at first believed.

Their analyses of liquid lava dipped
from the middle of the lake and of solid
lava taken from the floor of the crater
near the pit are substantially identieal,
and agree well with other recent analy-
ses of Hawaiian lavas. The most note-
worthy feature of the new analyses is
the presence of a small amount of
Molybdenum (Mo. 03, trace to 0.01%)
which appears to have escaped detection
previously.

The following analyses were made of
the fixed gases collected in the series of
glass tubes, May, 1912. The tubes were
numbered from 1 to 20 in the order in
which the gases entered from the vol-
cano. All the tubes contained con-
densed water; number one contained

nearly 100 cubic centimeters.
Table 2.
The Gases from Halemaumau (Kilauea),
May, 1912,
Percentage by volume,
Tube Tube Tube Tube Tube
N2 B 0 T
ORI 23.8 58.0 623 59.2 73.9
GO ne B - 3.9 235 467 4.0
B nicoeaee T2 67 b, 70 1102
Iy P e L 63.3 29.8 13.8 29.2 118
802, .......none 1.5 12.8 none none

Rare gases...none none
Hydrocar-

bons < ..::: none none none none none

During the fifteen minutes pumping
in the first collection of gases, the short
length of iron pipe which extended into
the dome was partly destroyed by the
joint aetion of the sulphur and SO02.
Owing to the high temperature and the
splashing of the molten lava, neither
glass nor porcelain would have with-
stood the ordeal, and a silica tube was
not at hand.

The authors, however, present abund-
ant proof to show that the effect of this
small section of iron pipe on the rela-
tions between the gases collected in the
tubes is not as great as might at first
appear.

Among other things they say: ‘‘It
might be assumed, further, that the free
hydrogen present would be partly oxi-
dized to water in reducing the ferrous
oxide formed from the SO2 and iron
(this is one of the reactions when these

none none none
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components are brought together at this
temperature in the laboratory), but if
this reaction has had a share in the dis-
position of our exposed bit of iron, we
must admit its presence in overwhelm-
ing magnitude over the entire inmer
surface of the dome, which is every-
where lined with liquid lava containing
nearly 10% of ferrous oxide. The as-
sumption of this reaction would, there-
fore, have the immediate effect of es-
tablishing the presence of water in
quantity among the volecano gases and
at the same time relegate the influence
of the iron tube to a position of entire
insignifieance.”’ . . .

To this reaction assumed to he going
on bhetween hydrogen and ferrous oxide
may be added another and much more
important one in which the iron has no
part. The free hydrogen liberated by
the voleano reacts with sulphur dioxide
at 1000° to form water and free sul-
phur. . . . Tt will also be remembered
that carbon dioxide and hydrogen un-
dergo a similar reaction at this temper.
ature, as in the manufacture of water
gas. 5
H24CO02—>»<-CO4H20.

It follows as a result of this that the
chemical analyses of voleano gases of-
fered by Brun in support of his conten-
tion that the emanations from Kilauea
and other voleanoes are anhydrous,
show on their faces the clear proof that
his conclusion is erromeous, Neither
CO2 nor SO2 can be associated with
free hydrogen at temperatures of ap-
proximately 1000° without the forma-
tion of water.

The reiative quantity of the ‘gases
discharged by the voleano is not well
established by these samples becanse of
the unexpected presence and condensa-
tion of water in the collecting tubes.
After the collection of gases had been
made, the tubes each contained a quan-
tity of the condensed water in which
the fixed gases are individually soluble
in different degrees both during and
after cooling. There is also some reac-
tion between the gases and water.
Nearly a year elapsed between the date
of collecting the gases and their analy-
sis in Washington, and this gave op-
portunity for such readjustments to pro-
ceed practically to completion. For ex-
ample the SO2 has gone over in part or
altogether to SO3, and entered into solu-



tion, as a result only two out of the five
tubes analyzed mow show SO2 as such.

Tor this reason some importance may
ke aceredited to a preliminary and very
hasty analysis of the contents of tube
number three, made only four days af-
ter the collection. This examination
was made in the chemical laboratory of
the College of Hawaii. Owing to the
limited faeilities, at that time, it was
not possible to make a complete ana-
lysis; but on shaking the tube with wa-
ter the total volume of the gas was re-
duced by 51.6%, which may fairly be
assumed to represent the SO02 in
this  particular tube, in  excess
of that quantity of SO2 which had
already gone into solution in the con-
densed voleano water of that tube. The
carbon dioxide of this tube amounted to
39.8%5, but was probably contaminated
with some SO2. The carbon monoxide
amounted to 5.5%. The hydrogen and
nitrogen could not be determined, but
there was not enough hydrogen in the
residual gas to form an explosive mix-
ture when mixed with an equal volume
of air. The water in this tube gave
only a very slight turbidity with acid
silver nitrate.

The water which was collected in the
first tubes of the series may fairly be
assumed to contain practically all of
the halogens. The analyzes of this wa-
ter is given in the following table,
No. 3.

Table 3.
Analyses of Material containel in the
Water collected ig the Tubes,
Amounts in Grams.

Tube 1 Tube 2
NaZ Ol nasunii . 0.0214 gms. 0.031 gws,
K200 e (01020 = (OB IR
Bar O Janimiilnes 0.0120°" *f (o 8
Fe2 03) cc
AlE O3)sst e Q080 = 0.010

(The major portion of these may have
come from the glass or from Pele’s

hair.)

ClE R 0 Di2sOrs et N 206 5
B oot o b3 ) 0:565 585 01492, £°
N e 0:0018% =" - mone *
MO oo 0:005G1) Y none:
Total S as SO3..0.480 ¢¢ 0508 ¢f

In speaking of this table the authors
say: ‘Tt is mot improbable that most
of the alkalies, lime, and alumina have
resulted from the action of the acid
liquid on the glass tubing, but it is of
the greatest importance to establish the

fact that the entire quantity of gas
pumped through the ‘‘wash bottle’’ (ie
condensed water) yielded no more than
0.4 grams of chlorine. If this be ecal-
culated in the form of gas, it will eor-
respond at most to 0.02%, assuming that
approximately 1000 liters of gas were
drawn into the tubes. Fluorine seems
to be present in about twice this quan-
tity, but in no sense can these halogens
be regarded as forming more than a
very minor part of the crater exhala-
tion.

After all the active gases had been
removed from the various tubes during
the analyses, there was found to be an
inactive residue which consisted mainly
of nitrogen. This volume of residual
gas was brought into contact with oxy-
gen in a spark tube and subjected to an
alternating current spark discharge of
considerable intensity for several hours.
The final residue of gas thus obtained
was subjected to a thorough spectrosco-
pic examination by Prof. R. W. Wood
of Johns Hopkins. No trace of any rare
gases could be found. The residual gas
was therefore composed entirely of ni-
trogen. It is thus shown that the gases
collected from Halemaumau in May
contain nitrogen, but no argon. This,
the authors state, furnishes a most de-
sirable confirmation of their belief that
the volecano gases were successfully eol-
lected before they had come into con-
tact with atmospherie air at all. It
also offers support to the view that the
voleanic nitrogen is not of atmospherie
crigin.

The gases which were collected in
vacuum tubes in December, 1912, afford
less information than was obtained
from those of the May collection. This
was due entirely to the fact, already
stated, that the second dome proved on
closer examination fo he an imperfect
one, in that it allowed the entrance of
air and a partial combustion of the
gases within the dome. On opening these
tubes they were found to contain mix-
tures of voleano gases and air, as was
expected. Concerning these gases the
authors say: ‘‘The analyses at best add
but little to the knowledge already ob-
tained.”’

Several collections and analyses of
gases from a number of the hot cracks
which oceur outside the rim of the Ha-
lemaumau pit were made for purposes
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of comparison with the gases exhaled
from the liquid lava.

Concerning these the aunthors state:
‘“With regard to the chemical products
along this eireular track about the era-
ter basin of Halemaumau, we can sum
up by saying that water, although mno
doubt partly of meteorie origin, was al-
ways present at the time of our visit,
and the gases were prevailingly high in
carbon dioxide, sulphur dioxide, and sul-
phur trioxide. Only at the automobile
road terminus was chlorine found to be
present in an amount sufficient to show
appreciably in a field test. Cracks far-
ther removed from the Halemaumau pit
show in some cases small amounts ot
802, but more frequently exhale mere-
ly steam. Thus in caves where stalae-
tites are forming at a temperature of
about 40°, the gas present was, in all
the cases examined, merely air and
steam and econtained no more CO2 than
is normally contained in the air. The
formation of the stalactites in this cave
is accompanied by the formation of
gelatinous silica in the presence of some
kind of green algae. As might be ex-
pected, neither carbon monoxide nor
hydrogen was detected in the gases tak-
en from these cracks,’’

To sum up the evidence presented;
it has been shown that the gases given
off from the hot lava are N2, H20, COZ2,
CO, 802, free H, and free S, with com-
paratively small quantities of Cl, F,
and possibly NH3,. (No argon or other
rare gases and no hydrocarbons). It
follows then, that this particular group
of gases cannot be associated together
in equilibrium at a temperature of
1000°, and that chemical action is still
going on between them.

For example, free sulphur could not
remain long in stable association with
CO2, nor could free hydrogen exist in
stable relations with CO2 and S02 at
1000°, TFurthermore as the pressure
continues to lessen during the upward
progress of the gases, the quantity of
gas released from solution, and conse-
quently free to enter into new relations,
must econstantly and rapidly increase,
up to the moment of discharge into the
air.

Two consequences follow from this
action. First, the rapid expansion of
the gases with the release of pressure is
a cooling phenomenon, which, if the ex-
pansion takes place suddenly from a
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high pressure into the air, may be ex-
tremely rapid. Second, the interaction
between the gases thus set free in con-
stantly increasing quantity is aceom-
panied by evolution of heat, which nat-
urally raises the temperature of the sur-
rounding lava as long as the reacting
gases remain in contact with it. The
heat generated by these reactions, in
the region near the surface where the
amount of gas is large, may easily be
much more than enough to counteract
the cooling effect of the expansion with-
in the rising lava column, which may
thus become hotter and not cooler as
it approaches the surface. We have
kere, therefore, an enormous store of
voleanic energy which reaches its max-
imum temperature at the surface itself.

In accordance with the positive con-
clusion that these particular gases ean
not exist together in stable equilibrium
at the temperature at which they are
found, the statement of their analyses
(already given) shows that their compo-
sition varies from one tuke to another.
The successive tubes of gases collected
at the same time show that the indi-
vidual gases are not present in the same
proportions, but rather in proportions
which change with every bubble which
bursts from the liquid lava.

If it now be granted that water is
present as an active constituent of the
liquid lava, it is necessary to inquire
whether this water is magmatic or me-
teorie in its origin. No positive an-
swer can be given to this question as
yet. Three viegs are possible; first,
water may have entered by infiltration
of sea water from the surrounding
ocean; second, by deep seated infiltra-
tion of water originally meteorie; third,
the water may be considered to be en-
tirely magmatic in character and an
criginal constituent of the lava.

Owing to the conditions surrounding
the voleano it is somewhat arbitrary to
attempt to assign the water found in
the lava to one or other of these three
possible sources. None the less, the au-
thors point out some definite indications
towards one specific source; as follows:
“‘Tirst and most important, in our opin-
ion, is the fact that the nitrogen found
in the emanation is free from argon.
It is plain that if atmospheric water is
to reach a hot lava column at a temper-
ature of 1000°, or higher, it must do so
as a gas, and therefore on the same



terms as other atmospheric gases. Ar-
gon is invariably contained in the air
in measurable quantity and forms no
chemical compounds. Whenee it fol-
lows that if the gases of the atmos-
phere had reached the liquid lava in any
manner whatsoever, the argon would be
released with the others; but no trace
of argon was found.

““The second difficulty is to conceive
a mechanism whereby atmospherie or
surface water of whatever origin can
make its way into a lava column or
basin at a temperature of 1000° or
more. . . . This temperature passed
(874°, eritical temperature of water),
water must make its way precisely like
any other gas by diffusion through pores
or by overcoming whatever chemical or
mechanical conditions it may encounter,
The prospect is not an encouraging one,

The hydrostatic pressure at great depths
of the sea would appear to be the only
sufficiently powerful agent to drive wa-
ter against a high adverse temperature
gradient, but to invoke this would be to
invite mice distinetions of where mag-
matic water begins and meteoric water
ends. The presence or absence of chlo-
rine is not a conclusive factor one way
or the other, because the physical pro-
cesses of infiltration through porous
rock and of distillation are alike of
such a kind as gradually to leave the
dissolved salts behind.

‘‘To us, therefore, such evidence as
there is appears to indicate that the
water released from the liquid lava
when it reaches the surface is entitled
to be considered an original component
of the lava with as much right as the
sulphur or the carbon.’’

e
T

TECHNOLOGY STATION, Kilauea
November 27.—The past week culmin-
ated in an outbreak of lava and fume
columns in Mokuaweoweo at about
three forty-five Wednesday afternoon,
November 25, 1914, the beginning of

the belated eruption of Mauna Loa
which has been expected for three
years past at this observatory, and

especially of late, owing to increased
numbers of local earthquakes recorded
by the seismographs and felt in Hama-
kua, Hilo, Kau and Kona.

The first column of white vapor was
seen shortly before fpur p. m. at Pa-
hala, rising rapidly from the north side
of the summit of Mauna Loa, then four
other columns rose in rapid succession
beside it and next south of it, and
when night came these quiet slender
vapor stems were brilliantly illumined
by bright yellow light from the lava
below. The spectacle was splendid
from Halemaumau and from the Kau
road a short distance from the obser.
vatory.

At the Observatory there was a thin
rain ecloud. The fume jets merged
above into a broad eloud mushroom of
tabular form, themselves making eol-
lectively a wide stem to the mushroom,
apparently from four main fountaining
centers within the whole length of
Mokuaweoweo. The wvapor columns
were rising rapidly, but with no trace
of explosion ecauliflowers or of black

dust. In the distance they appeared
almost still, as though the dome of
Mauna Loa were crowned with a del-
icate luminous halo coromet.

The glow over Kilanea was much
more conspicuously red, making the
Mauna Loa illumination appear white
by contrast. In the light of the west-
ern moon, seen from the gravel banks
near Halemaumau, the spectacle of the
two craters one above the other, witn
the hard profile of the great mountain
between, and the billowy fumes mov-
ing silently southward from Kilauea,
was surpassingly beautiful. Kilauea
continued its activity with some rising,
but as yet with no effect sympathetic
with the sudden awakening of Mauna
Loa.

The week at Kilauea, as might be
expected after the rising activity of
last weelk, has shown subsidence and
same eaving and enlarging of the great
double lake which was created by the
collapse of the eastern cones. As the
report of the Whitney Laboratory
shows, the seismic activity of the last
three weeks in Hawaii has been the
strongest yet recorded at this station;
there has been an unusually large num-
ber of loeal earthquakes.

November 19, at 10:45 a. m., the
lake seen from the northwest station
was about ten feet below its rim (which
is about 460 feet below the edge of
Halemaumau), and was streaming ac-
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tively from the west to the south, east
and northeast coves. Traveling foun-
tains were moving from the region of
Old TFaithful toward the eastern arm.
The current swept around the point
very rapidly into the east arm, with
hard boiling in the entrance to the
east arm. Some of the traveling foun-
tains migrated into the east cove.

At eleven a. m. the lake had risen
five feet. The northwest pond was very
quiet, covered with a skin of lava,
which moved lazily oceasionally. The
cone in the west corner of the floor
puffed at intervals. At two p. m. the
lake had sunk again to ten feet below
the bank, showing that the rise ob-
served happened about noon. Activity
was very great in the south cove and
at the end of the east arm. The gen-
eral changes of this day, noted about
five p. m. from the north rest-house,
were a lengthening of the east arm
northwestward, and of the west end of
the northwest pond by the collapse of
the next western cone. Also the west-
ern part of the main lake appeared
wider,

November 20, the seismograph record
showed a large number of local earth-
quakes for the preceding twenty-four
hours. Mauna Loa was clear on the
afternoon and night of this day, and
showed absolutely no vapor or glow.

At eight p. m. from the south and
southeast stations there was clear see-
ing. The lake appeared fully fifteen
feet below its banks.

The streaming was, as usual, from
the west to the east and south. The
torrent poured under the east cliff at
the end of the east cove, and under the
northeast cliff near the end of the east
arm of the lake. These two points of
inpouring are nearly under the two
ends of the 1894 bhench, and if mueh
undermining went on there this bench
might well subside farther. The high
eastern chimney flame was very bright.
The northwest pond appeared low with-
in its walls and to be elongating itself
eastward. The east arm was elongating
westward in the direction of effecting
a junction with the northwest pond.
The portion of it which lay under the
northeast cliff appeared as straight as
an artificial ditch,

A group of small fountains played
incessantly at the Old Faithful locality,
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and Old TFaithful burst at intervals,
sometimes in multiple domes. The
mast rapid streaming was in the east
arm at the point of outrush under the
northeast bank. No falling stones were
heard, but the general nature of the ac.
tivity suggested a subsiding - phase,
rapid streaming and fountaining, and
no sluggish skins, About half way up
the northeast cliff there is a very active
fumarole, back of a slab which pro-
trudes high above the east chimney.

November 21, tne pool again present-
ed the phenomenon of a noon rise. At
11:15 a. m. from the south station it
appeared about twenty feet below its
banks, actively fountaining and rum-
bling, some of the fountains traveling
around the bend into the east arm. At
two p. m, the aetivity was much less,
as befits a rising phase, with some
fountaining in the middle, easy and
northeast. By 2:15 the lake had risen
to within five feet of the floor level.
This was seen from the north, whence
the north end of the east arm was seen
to be prolonged into a trench bordered
by great cracks. The northwest pond
was boiling and streaming eastward un-
der a cone at its east end slowly. The
west-northwest cones were blowing
noisily. At three p. m. the lava level
had settled down again to ten feet be-
low the rim with strong activity.

November 22 from 2:30 to 4 p. m,,
as seen from the morth, the pool ap-
peared to be down only from ten to
fifteen feet below its bank and rising,
with quiet skins on its surface and
slow streaming and fountaining. A
striking change accompanying this rise
was the reversal of direction of stream-
ing in the east arm, now from north
to south from under the zigzag edge of
a skin within the cove. Otherwise the
streaming was from the west as usual,
into the south cove, and through =a
rather constrieted channel into the
southeast cove. There was a large cone
over the east end of the mnorthwest
poud, and the overflow along the edge
of the floor eastward from that pond
appeared. to be augmented. The lake
as a whole appeared to he growing
larger.

At one p. m. Monday, November 23,
from the southeast station the lake ap-
peared twenty-five feet below the floor
level and very active with a strong re-
newal of bubble fountaining- or baby



fountains over much of the surface.
The streaming was toward the east
and northeast, the current running
around the bend into the east arm. The
south cove was quiet. At three p. m.
conditions were the same, with much
rumbling and plashing,

On the afternoon of November 24
there was no clear seeing on account
of high wind and rain. Glimpses in-
dicated a low lake and much fume.

T. A. JAGGER JR.

The report of earthquake shocks re-
corded at Whitney Laboratory of Sels.
nology at Kilauea from November 4
te November 24 tells plainly the story
of the subiterannean struggle that was
going on in the immediate vieinity of
Mokuaweoweo. There is searcely a
day in that time but the director in
charge, did not discover the tracings
of from one to four temblors on the
delicate instruments which are installea
at the observatory to detect earth-
quakes and locate as mear as possible
their source.

In the three weeks ending Novem-
ber 24 the observatory secured records
of fifty-six earthquake shocks, all of
them with one exception ranging from
five to thirty miles of Kilauea. On
November 20 there were ten distinet
shoeks recorded there.

The one quake which did not origl-
nate close to Kilauea was recorded on
the morning of November 24 and haa
4 duration of about five minutes. It
was what the scientists eclass as a
‘“weak shock of the strong class,” pos.
sessing only moderate energy for a
shock of the strong eclass at the
origin. It was figured that the shoex
originated at a distance of about eigh-
teen hundred miles from the observa
tory.

In the seismie report, Professor Jag-
gar says:

‘‘Besides these, eight or more shocks
oceurred early in the afternoon of No-
vember 25, beginning shortly after
noon with a eontinuous shaking, hav.

ing several maxima, extending over
several minutes—or, perhaps better,
several shocks in rapid succession.

These were followed at longer inter.
vals by the others. . Later in the af-
ternoon, at abhout four o’elock, it was
noticed that white smoke columns
were rising from the summit of Mauna
Loa. This was reported from several
sources, but, owing to driving mists,
nothing was noticed at the observa-.
tory until about six-fifteen p. m. when
the glow was plainly seen through the
curtaing of mist. These shoecks of
the afternoon of November 25 have not
vet been measured. No shocks wers
registered after the mid-afternoon.
““While as yet experience and the
body of knowledge is mot developea
far enough to have justified a predie-
tion, based on the inerease in earth.
quake frequency and energy, that a
state of eruption was culminating—
nevertheless, there is little doubt that
the earthquakes here reported consti-
tute a seismic prelude to the voleanie
outbreak. Any discussion of the
geophysical meaning of this is too
long to be included here. However,
this prelude was anticipated by the
writer, despite the strongly substan-
tiated statements that oubreaks in
Mokuaweoweo are frequently unherald-
ed by shocks of earthquake. Bearing on
this point it is noteworthy that, so far
as has been learned, the shocks of the
afternoon of November 25 attracted no
attention on the eastern slope of
Mauna Loa, except instrumentally.’’

4
T

TECHNOLOGY STATION, Decem- up the mountain by Director Jaggar

ber 3.—The week that has passed since
the outbreak in Mokuaweoweo, ending
December 2, has proved unfavorable, on
the whole, for observation of Mauna
Loa, either from the observatory or
from nearer vantage 'points. Many
brief views have been afforded but,
both by night and day, rains, clouds,
and driving mists have sadly inter-
fered with seeing. Also the party led

came to grief, being stopped and driv-
en back by a very severe wind and
snow storm when near the summit, but
before the crater was reached—forced,
in faet, to abandon the camp equip-
ment temporarily. So far as is known,
only one party has reached the summit
as yet.

They reported fire fountains to be
playing there, as is customary in such
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outbreaks. At second hand, their re-
port stated that they witnessed twelve
fountains, of which one was spurting
to heights of from three hundred to
four hundred feet, that there was no
molten lake, or flow, merely fountains
with pools about them. ‘

Neither of the members of this par-
ty has been interviewed directly by the
writer, and consequently no attempt can
be made here to introduce their testi-
mony responsibly. Also, the report of
the attempted ascent by Director Jag-
gar must await his return. At a dis-
tance of a mile, or upwards, from the
crater a deep-toned murmuring sound
was heard, which was considered to
emanate from the aectivity there,

It can be stated as a virtual certain-
ty that no flows on the mountain slopes
have yet occurred.

At Halemaumau nothing has been ob-
served that could be thought to indi-
cate any response in avtivity to the
outbreak in Mokuaweoweo. The usual
oscillations in height, and minor
changes in activity, of the molten sur-
face have gone on, but the configura-
tion of the magma lake and pool and
the disposition and behavior of the
blowing cones remain as before, mno
marked changes having taken place.

Since the cluster of earthquakes
which immediately preceded the out-
break only two (with possibly a third)
small shocks have been registered.

On November 26, a clear view of
the summit profile of Mauna Loa at
about nine a. m. showed a cluster of
fume columns, merging into a fluted
curtain of thin bluish-white fumes
rising quietly to a position subtending
an angle above the summit about two-
thirds as great as that subtended by
the summit above the level of Kilauea,
hence attaining an altitude of 6000 to
7000 feet above the summit, where a
seanty eumulus crown of condensed
vapor hung.

Presumably this was condensed water
vapor. All about it was a very thin,
much diffused bluish haze of uncon-
densed fumes. By day the effect was
disappointingly slight. Drifting clouds
during forenoon and afternoon made
seeing uncertain, Toward sundown,
however, clear seeing was again af-
forded. Seen in sunset lighting, partly
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by reflected, partly by transmitted
light, the thin fume ceurtain—now chief-
Iy a north and a south column—dis-
played a succession of color tints of
distinetly fluorescent character, as fol-
lows; (a) just before sunset, with the
sun on the mountain profile well south
of the summit, the fumes showed a
dirty saffron tint, seen largely by
reflected light; (b) at about ten min-
utes after sunset this had gradually
turned to a brown, in which a distinet-
ly greenish cast was seen; it was still
a muddy color, though seen largely by
transmitted light; (e) about twenty
minutes after sunset the tone had be-
come a deep, translucent brown, still
of somewhat muddy consistency.

Seeing in the evening was much in-
terrnpted by mist. Meteorological con-
ditions at the summit were unquestion-
ably less favorable for a spectacular
display than on the evening of out-
break. Nevertheless it appeared cer-
tain that the active area had decreas-
ed, though there was no suggestion that
the intensity of action was diminish-
ing. There were two well-marked col-
umns of rising fumes, the southern
larger and better illuminated. Usually
these were separated by a blank space
of clear sky, but at times illuminated
drifting fumes intervened.

On November 27, by day only brief
glimpses of the top of the fume column
were obtained. At night the scene was
essentially unchanged, though some-
what more spectacular than on the
previous evening.

On November 28, forenoon views
were like those of the preceding days.
Heavy rain set in about noon and there
was no further seeing.

On November 29, no view was ob-
tained till late afternoon and evening.
The summit was seen to be covered
with snow down to about 12,000 feet.
There was no signifieant change in the
action from that seen on Friday even-
ing, November 27,

On November 30, at about ten a. m.
the north fume column was seen to be
very much lessened. At night in bright,
hazy moonlight the display was bril-
liant and quite as spectacular as at
any time except the first evening and
night. Nevertheless the output of
fumes was less than on the preceding



evenings. The south column of fumes
was much the larger, and better illu-
minated. The dark space intervening
between it and the north ecolumn was
oceasionally filled with drifting fumes
well lighted.

On December 1, an overcast day with
very high clonds, the fumes showed
faint brown tints against the cloud
background in early foremoon. A stra-
tum of very thin, cerulean blue fumes,
with a faint but distinetly defined lim-
iting plane at the bottom, rested upon
the mountain, above about 10,000 feet.
In the afternoon only the south fume
column was any longer visible, This
rose, straight and slender, from 9000
to 10,000 feet above the summit, and
there a ragged cumulus erown hung
stationary in a streaked, wavy net-
work of blue haze. In the evening the
slender fume column was faintly il-
luminated and soon obscured by drift-
ing elouds. While this would appar-
extly indieate decreasing activity, such
an opinion must be seanned cautiously
for the spectacle depends very great-
Iy upon meteorological conditions at
the summit.

On December 2, no view was obtain-
ed until evening. Then, at first the sin-
gle south fume column appeared dim-
ly lighted, almost invisible in the
bright light of the full moon, but soon
fumes appeared to be rising more
copiously and more rapidly and the
column hecame very brilliantly lighted,
as much so as at any time exeept on
the night of outbreak.

There can be no question that, o
far, the most brilliant spectacle was
afforded on the evening and night of
the outbreak. Nevertheless it is con-
jeetured that there has been no signi-
ficant change in the intensity of the
action in Mokuaweoweo, but it is prac-
tieally sure that the area of action
has decreased, and it is highly prob-
able that there are fewer playing
fountains, But there still is a magni-
ficent scene to be observed at close
hand in the great caldera.
Observations at Halemaumau

On November 25, the molten surface
was approximately 25 feet below the
floor of the pit. The relatively vigor-
ous surface action so common of late
was going on—both traveling fountains,

or hetter, migrating boiling places, were
moving, and tern erusts were streaming,
toward the northeast wall and the east
cove. There was much activity in the
south and east coves and around the
site of ¢“Old Faithful.”” The noise was
like that of heavy surf. During a couple
of hours the surface rose four or five
feet.

On November 26, in the late forenoon
the molten surface was about ten feef
below the floor and exhibited rapid
streaming of torn crusts around the
bend, where the two arms of the lake
join, toward the wall under the north-
east. Boiling action was vigorous in
many parts of the lake. The northwest
pool was very active and the west cone
was blowing very loudly. :

On November 27, the conditions of
surface activity were practically unchang-
ed. The fumes rising near the east mar-
gin were exceptionally sharp. Wherever
vigorons fountain action was going on,
particularly under the cliff margin in the
small arm of the lake near its south-
east end, there was much splashing of
molten spray with spinning of Pele’s
hair. Streaming in both arms was to-
ward this place of fountaining. Sub-
ordinate strong fountain action was going
on under the central part of the mnorth
margin of the main arm and there was
subordinate streaming toward this place.
The northwest pool was relatively slug-
gish, The molten surface was from ten
to fifteen feet below the floor.

On November 28 a very heavy rain
prevented observation.

On November 29, the molten surface
had sunk to twenty-five or thirty feet
below the floor. The encircling spatter
margin, seen clearly for the first time
recently, was built up surprisingly lit-
tle. The configuration of the lake re-
mained unchanged. The surface action
was somewhat less vigorous than on the
twenty-seventh, Slow streaming with
slow tearing of the crusts was going on
as then. Later this streaming became
more Tapid. At one time a spasmodic
breakup of the entire crusted lake oe-
eurred, almost explosive in character, ac-
companied by a foot or two of sudden
sinking and a dull, explosive splashing
sound. A few minutes of exceptionally
vigorous surface action ensued. Foun-
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- tain action with great spattering was

most vigorous under the Eliff margin of
the smaller arm of the lake near its
southeast end. At long, irregular inter-
vals a harsh blast was blown by the
westernmost of the high south cones.
Blue flames were playing from the cones.
The sound like that of heavy surf was
continuous.

On November 30 no change worthy
of deseription was observed.

On December 1 the streaming was
frequently changing in direction, and
was taking place in several directions
simultaneously in different parts of
both arms of the lake. Fountains were
flinging spatter vigerously, partieularly
at the east margin of the east cove.
The molten surface had risen slightly,
being from fifteen to twenty-five feet
below the floor.

On December 2 it was observed that
two flows had oceurred on the floor.
One had burst out from under the eliff
wall at the west end of the pit, beyond
the west cones, and flowed along the
west and north margins of the pit along
the cliff wall as far as the talus heap
below the north station. When seen
it had crusted over, but was still issu-
ing sluggishly from the source. The
fresh lava shone through numerous
cracks in the surface of the flow. This
flow had gone partly into the open pool
at the northwest. This was now more
sluggish than usual. On the cliff side
the pool seemed to be nedrly level with
the floor, but the walls toward the cen-

ter were from six to ten feet: high.
The north boiling pot had enlarged al-
most to a small pool. The second small
flow, originating near the cliff margin
somewhere near the east cove (the
origin being continuously hidden by
fumes), had also worked along the
northeast margin of the pit as far as
the talus heap under the north station.
This talus heap was all that had pre-
vented the meeting of the two flows.
The molten surface of the lake was
somewhat higher than on December 1,
but no numerical estimate was made
because there was always a veil of
thin fumes. The general activity had
slightly increased, and mueh spatter
was being flung from the fountains,
particularly that under the ecliff wall
in the east cove.

The sound of rock cracking from
heat was heard at intervals, presum-
ably from the fresh flows. Blue flames
were flaring, even from one cone al-
most submerged by the western flow.
There was the noise of heavy surf. On
one occasion the fountain action under
the northeast wall was so violent that
a pronounced vibration of the rock was
perceptible at the Old Rest House.

During the week there has been no
opportunity for the making of an ob-
servation for the correction of time.
In consequence of this and of unusual
pressure of routine, no report from the
Whitney Laboratory of Seismology ean
be included in this report.

H. 0. WOOD, Associate.

‘s
By

TECHNOLOGY STATION, December
10.—During the past week the visible
glow and fume column on Mauna Loa
has ceased to appear, and Kilauea has
increased its area of liquid lava and
shows rise by survey on December 9.
Kilauea is very active and a splendid
spectacle, as was expected for this sea-
son of approach to the solstice. The
denth of the lava surface is 446 feet
below the rim.

From the observatory on December 3
in the evening Mauna Loa cleared un-
der high elouds, showing a single smoke
colomn more voluminous than on pre-
vious days and more spectacularly illu-
minated. December 4 and 5 there was
rain, but a faint diffused illumination
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of the cloud cap was seen at night. De-
cember 6, at half-past nine p. m., Mauna
Loa cleared off, showing a single slender
column of fume with orange light of
about the same color as Halemaumau,
rising rapidly in puffs discernible even
at this great distance (twenty-two
miles) to a height of about 6000 feet,
and there spreading into a diffuse mush-
room or balloon of thin vapor, illumined
ruddy. The topmost detectable glow
reached to at least 10,000 feet above the
summit. The next morning, Monday,
December 7, at eight a. m., Mauna Loa
was revealed with a wide snow cap, and
from its middle rose a very slender
column of white vapor, diffused above
into a bluish haze. On the next morn-



ing, December 8, the mountain was bril-

liantly clear and showed not the faint-
test trace of a fume column, and there
was no night glow seen, though °the
mountain was clear at 4 a. m., Decem-
ber 10.

Halemaumau on December 4, from
four forty-five to five forty-five p. m.,
was a remarkable speetacle from the
northwest and west stations. There
were the main lake, the east arm along
the northeast wall, coves south and
southeast, the outlying pond along the
wall northwest, moving glowing flows
from this region along the north wall
at its base, glowing and hissing cones
on the west floor and in the southwest
talus, and at the wall end of the south-
east cone a splashing pot had opened
within the rock gash in the wall, which
had been for so long the high east
chimney. The lava in the pot appeared
to be at the lake level. At first there
was a crust separating the east arm
from the main lake. About five twenty
o’clock this broke up and great ac-
tivity ensued with westward stream-
ing, and the surface of the northwest
pond was seen to be broken up also into
vigorous surface action. The small flow
in progress along the northeast margin
of the pit exhibited glowing eracks.
Shore bombardment with spatter was
going on on the north side of the main
lake, in the south cove and on the east
side of the east arm. The inner portion
of the northeast arm was crusted over
more than of late, but otherwise the
surface action was more intense. There
were the usunal surf noises, a steady,
harsh blowing from the west cones, ani
one of the latter was an open pot with
surging magma. There appeared to be
further ecollapse of the floor north, away
from the pit margin, leaving a gulf be-
“‘ween the floor block and the wall
strata, on the northeast and north sides.
A broad blue flame banner was playing
from the entrance to the east chimney
pot.

December 5, three to four p. m., the
lake was about five feet below the floor,
streaming westward around the bend
from the east arm into the main lake.
Jets of spray shot high in the south
cove. The northwest pond was stream-
ing eastward, with a five-foot wall over-
hanging it on the side toward the lake.
The west cones and a cone fifty feet
up the southwest talus were blowing

out spurts of liquid lava. The south-
west cone made a loud blast with every
spurt. The northwest pond was also
spattering its bank.

December 6, at three-thirty p. m., lava
kad been rising through the west cones
to such extent that a long new steel-
colored flow flowed the whole south-
west border of the floor from west to
east, reaching to a point under the
south station, where it surrounded the
old south cone on the border of the
floor. It was more than 500 feet long.
The floor has receded from the east
wall and in the erack or gully so formed
the lake has undermined the wall and
poured small festooned flows ten feet
below the floor level. A torrent was
pouring from the east arm into the
main pool, and the streaming was west-
ward and to places of bombardment
north and south. The southeast cone
was erusted over, but the east chimney
pot at its end was spattering. The east
arm was partially blanketed, and its
walls appeared higher than those of the
lake, which on this day were about ten
feet high. There was a glowing cone
on the floor at the west end of the lake,
and smoke from cracks in the floor
north and south, and within the new
flow there were glowing cracks and the
west cones were flaming. The north-
west pond was streaming eastward.
The lake was plashing and a sharp
puffing noise came occasionally from the
high southwest cone.

On the afternoon of December 7 the
most.significant change was further col-
lapse of a marginal area of the floor
north, making a trench between the
east arm and the northwest pond, the
floor block between this trench and the
middle of the pit being upraised and
tilted toward the lake. New glowing
lava occupied part of this trench. The
north pot was almost choked and the
northwest pond sluggish and active by
turns. The southwest cone was spurt-
ing a little regularly. There was heavy
and steady fountain action near the
east bend, near Old Faithful, in the mid-
dle of the lake, and in the south cone.
The lake was about ten feet below its
margin.

December 8, at 5 p. m., the lake had
sunk so that the eliff around it was
fully thirty feet high. This had nearly
cut off the east arm \ from the main pool,
revealing a promontory protruding from
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the upturned central floor block into
the east arm. A narrow cascade poured
from the east arm into the lake. There
were crusts on the pool which broke
up from time to time. A lava curtain
with a slot in it had formed before a
grotto at the northwest end of the main
lake. Old Faithful was spattering vio-
lently. The streaming changed direction
s0 as to run in three directions from a
middle point east of old Faithful. Tha
noise was of plashing with puffs from
the southwest cone.

December 9 I made a survey of the
lake about three p. m. and obtained
some unusual views of the floor from
the southwest and west stations, owing
to a southerly wind. The north side of
the main lake was 446 feet below the
southwest station; the high pinnacle of
upturned floor north of it 388 feet down;
the floor level at the west comes 434
feet; the east end of the mnorthwest
pond 441 feet; and the floor level above
the west end of the lake 440 feet.

The most striking feature of these
measurements, which also was obvious
to the eye from these points of view,
is the upturned rock pinnacle, now fifty-
eight feet high ahove the lake, con-
structed of the northern half of the
floor, which has been bodily upheaved
on the pit margin side, leaving a trench
between it and the wall, and a pro-

nounced slope towards the lake. This
mass appears to be becoming a large
island, and will do so if the lake rises
fifteen feet higher.

There were new small flows trickling
east from the west conmes and from
overflow of the northwest pond west-
ward. The streaming in the lake was
westward and the pool was only six feet
below its rim. Rapid rising had taken
place since the previous day. Smoke
was rising from cracks in the tilted
block of floor. The border talus is con-
sumed and buried east, north and west;
the southeast talus fumarole has dwin-
dled, and dense white fume clouds are
rising from talus fumaroles south and
southwest. The 1912 sloping bench still
persists 250 feet above the lake south-
west, and a remnant of the sixty-foot
bench clings to the wall under the south
station. At the west and east end of
the floor the walls of Halemaumau have
steepened as the result of undermining
by the lava, and the fresh raw rock
shows some white bodies, more or less
rectangular in seetion, which appear to
be a different rock from the old lava
flows, and possibly intrusive.

The length of the lake by measure-
ment east-west is 435 feet, and of the
floor 750 feet.

T. A. JAGGER JR., Director.

P

THE OUTBREAK OF MAUNA LOA.

The scientific staff of the Hawaiian
Voleano Observatory has been await-
ing an eruption of Mauna Loa since
1911. On October 21 of that year the
writer recorded this expectation and
the statistical data on which it was
based, as follows:¥

““It is fair to expect that Mauna
Loa will renew activity with a lava
pool at the Mokuaweoweo center, and
without flows at first, hefore February
1, 1915. After lakings and fountains,
with intervals of retirement of the
lava, one outflow is expectable in the
course of the five years following the
outbreak (average duration since 1868).

‘“As the last flow in 1907 was to
the south, the next by the law of

alternation, which has held since 1868,
should be on the north side of the
mountain, These north flows have not
commonly heen accompanied by strong
earthquakes. As the flows on each side,
north and south, have been progres-
sively higher since 1868, and there is
no sign ‘of collapse like that which led
to the 1868 ecrisis, the new flow on the
north side may be expected at a higher
level than the Dewey crater of 1899.
Thus the flow may be looked for some-
where mnear the high ecrater of 1843
northeast, or near the vent of 1859 on
the northwest slope.’’

In accordance with such precedent
the great lava fountain appeared in the
summit ecrater on Thanksgiving Eve,
November 25, 1914, about three-forty-

*Report of the Hawaiian Voleano Observatory, January-Mareh, 1912, Mass.
Inst. Tech., Boston. Also Chamber of Commerce Annual, Honolulu, 1912,
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five p. m., Hawaiian Standard Time.
This date brings to a close an interval
of repose which in length is within
two months of equaling the maximum
recorded interval of the last half cen-
tury, namely, the eight years from 1888
to 1895 inclusive. At that time, as at
present, the long repose period followed
one of the southern outflows. The sum-
mit outbreak of April, 1896, inaugu-
rated an active epoch which enlminated
in the northern outflow of July 4, 1899.

The four seismographs of the Whit-
ney Laboratory of Seismology of the
Masgsachusetts Institute of Technology,
in eharge of H. O. Wood, in the base.
ment of the observatory, have abun-
dantly recorded a seismic prelude to
this eruption, fifty-six earthquakes, all
but ome local, being registered in the
twenty-one days preceding the out-
break,

Moreover, throughout the year there
have been strong recurrent seismic
spasms, sometimes accompanied by
strongly felt shocks, especially in the
region of the Mauna Loa longitudinal
axis. The seismiec activity of the
above mentioned twenty-oné days was
greater than any similar period of the
last three years.

On November 25, in the early after-
noon there were eight or more shoeks,
beginning shortly after noon with a
continuous shaking, having several
maxima, extending over several min-
utes. No shoeks were registered after
the midafternoon. These shocks at-
tracted mno attention except instru-
mentally, showing that the statements
that the outbreaks of Mauna Loa are
frequently unheralded by shocks of
earthquake are loose assertions and re-
fer only to earthquakes of perceptible
magnitude. The action of the instru-
ments about noon on November 25 was
so peculiar that Mr. Wood called my
attention to it and mentioned the prob-
ability that an outbreak of Mauna
Loa was the cause.

Kilauea cannot be said to have shown
the slightest instantaneous. sympathy
with the Mauna Loa revival. Through-
out 1914 Kilauea has gradually in-
creased in the activity of a rising lava
column, following upon marked dor-
mancy in 1913, As a whole the lava
column of Kilauea rose gradunally from
1906 to 1910, its revival taking place

just before the eulminating outflow of
Mauna Loa in 1907. :

In the winters of 1910 and 1912 the
Kilauea lava column rose to within
sixty feet of the rim of the Halemau-
mau cone, but did not overflow. Since
1912 the lava has gradually receded,
and even now, while brilliant, is very
low, 460 feet below the rim.

There were thus three years of rise,
two years of high level and three years
of subsidence in Kilauea, with minor
semi-annual and monthly fluetuations.
And this term of eight years checks
closely with the repose period of Mauna
Loa. If the lava of Kilauea disappears
in 1915, and during the term of the
active epoch of Mauna Loa remains
dormant, we may well suspect a sym.
pathy of alternation between the two
volcanoes,

During the week of November 15,
1914, Mr. Conant of Kona, with Charles
Ka as guide, went to the summit cra-
ter of Mauna Loa, Mokuaweoweo, and
found conditions as usual, the 1907 cone
on the floor of the crater just as it has
been in the last eight years, with a
few sulphurous cracks vaporing on the
floor near the cone. Therefore in the
week before the outbreak there was no
significant visible change.

At the observatory notes have been
kept for months past on the appearance
of Mauna Loa, not a trace of vapor
being seen above Mokuaweoweo. From
time to time sinee 1912 high, thin, vapor
eolumns have been recorded, rising sev-
eral hundred feet above three old cone-
lets on the northeast rift line of the
mountain, the highest of many such
cones which appear in profile from the
observatory, and about in the position
where the next flow might be expected.
This locality exhibited five vapor jets
on the evening of December 1, 1914,
but it has not been especially active
this year.

On the afternoon of November 25,
1914, Wednesday, shortly before four
o’clock, the observatory was enveloped
in a drizzling mist, but at Pahala, on
the southern flank of Mauna Loa, the
summit was clearly seen, and a column
of white vapor suddenly rose from the
north side of the summit; then foun
other columns rose in rapid succession
beside it and next south of it, occupy-
ing apparently an are of the mountain
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top about equal to the diameter of the
main Mokuaweoweo basin. There was
no noise and no earthqualke,.

When darkness came the fume col-
umns were brilliantly lighted from be-
low, and then there was some good
seeing from the observatory on Kilauea.
The slender vapor stems over Mauna
Loa reflected bright yellow light from
what must have been immense foun-
tains of lava below, and they made
collectively a wide trunk for a spread-
ing mushroom of vapor above.

The night was moonlit, and a photo-
graph was made by the writer from
the gravel flats east of Kilauea near
Keanakakoi crater, looking westward

a glare made by the track of the
moon,

Kilanvea was very active and made
a bright reddish glow on its fume cloud,
but the Mauna Loa column appeared
almost silvery in its whiteness by con-
trast., The writer would judge the color
to have been the yellow resembling a
coal-gas flame.

The Mauna Loa column was made up
of from four to six thin, wavy strands,
apparently separate fume jets abcve
separate fountains, appearing almost
stationary at the great distance of ob-
servation. Omne strand, to the right
(north), maintained its distance from
the others, so as to leave a dark belt

at Mauna Loa.
This was made with Zeiss Tessar F 6.3,

across Halemaumau
Wratten panchromatic plate, exposed
twenty-five minutes, beginning at mid-
night. It shows the Kilauea fume cloud
below on the right, blown toward the
left with the trade wind. Right over
it is the great ‘‘pino’’ or pine tree
of smoke rising above Mauna Loa, and
the profile of both domes is shown in
the voleanic glare.

The Mauna [Loa column, twenty-two
miles away, rises in still air from its
high base (13,675 feet, 4168 meters),
and spreads above into a diffuse table
of fume. In the sky on the left is
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of sky beyond between it and them,
which shows even in the photograph.

This first night was unquestionably
the most brilliant, and up to the present
(December 10) represented the maxi-
mum fountain aectivity. On the night
of November 27 the summit was clearly
seen from Puu Lehua, on the northwest
slope, by the writer, when the bright.
est column rose from the south side
of the band and there was a secondary
smoky strand on the north side with a
dark zone in between, and the color
was orange.

Fortunately, in view of the stormy
weather which followed, an ascent was
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The Crater Lake on Mauna Kea, (12,000 feet), Hawaii.



made by two good observers, Messrs.
Leslie Forrest and L. C. Palmer, from
Pahala on the evening of November
27, and they spent the night on the
edge of Mokuaweoweo southeast near
the Wilkes station. I am indebted to
these gentlemen for the following de-
seription and the accompanying plan.
They reached the rim in the early eve-
ning, watched the fountains off and on
all night, and returned down the moun-
tain next morning. The activity was
confined to the main central basin of
Mokuaweoweo, where an elongate area
of new lava overspread the middle part
of the floor in a northeast-southwest
direction and seemed to overlap the
northern lunate platform of the Alex-
ander map. Mr. Palmer did not see
the remnant of that platform at all
This new lava was an elongate foun-
taining pool at the south, and appar-
ently overflows on the floor at the west
and north.

There were eight main fountains,
mostly playing continuously, the south-
ernmost a tremendous sheet fountain,
estimated 150 feet wide, apparently
playing above a north-south crack
which determined its elongate charae-
ter. As seen from the east it varied
in width (length) like a flickering
flame on a ragged, flat lamp wick, but
played continuously to heights esti-
mated between 300 and 400 feet. The
height was estimated by ecomparison
with the west wall behind it.

The other fountains were lower, forty
to fifty feet high, the southern omes
having in part the character of shore
jets working in grottoes. Several
mounds had been built up by spatter,
and some of the fountains were con-
cealed behind these mounds, or possibly
within them.

‘At F2 (see diagram) was a spasmodie
fountain which erupted at varying in-
tervals, sometimes ten minutes, some-
times an hour or more, resembling a
fiery flower pot, and shooting up to
heights estimated at 200 feet.

The new lava flows glowed from tinie
to time, especially between two and
four a. m. November 28, when there
was general recrudescence. There was
white vapor on the south lunate plat-
form and all around the northern end
of the lava field. In the greater foun-
tains the lava jets reached the curved
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upper limitg of their trajectories still
red and blackened in their downward
course.

The following is the text of Mr.
Palmer’s deseription of the sketch-
map:

“‘If the southern platform is 550
feet down (Alexander), the lake of
lava must have been about 600 feet
below the top of the mountain. Cireles
are fountains (F), ‘M’ are mounds
with fountains back of them or else
cones with fire coming through them.
(Mr. Palmer identified no definite
flames.) I could not tell at night,
and by morning there did not -seem
to be any lava coming over them at
all,

‘‘F1 is a large fountain, varying in
width, as it sometimes included a small
fountain to the south; about 150 feet
was the average width, but that is only
a guess. The great fountain played
continuously about half the height of
the west wall of the crater, sometimes
higher, particularly between two and
four a. m., when it must have reached
a height two-thirds or three-quarters
that of the west cliff.

““F2 is a fountain which sent up a
single column of lava at irregular inter-
vals, not as high as F1. ¢‘S’’ is steam
or vapor. Most of the night there was
black erust over most of the lava area,
but towards morning, between two and
four, it disappeared, particularly in the
northern part, where the surface was all
red for a while, but by daylight it
looked black again. Between the lake
and the east wall (x), the lava was. the
same level as the lake, but black, ex-
cept that a little fire showed through
at x.!

The next mnight, November 28, the
writer’s party reached the summit area,
but were driven back by a severe sleet
storm. In camp, at a distance of about
three miles from Mokuaweoweo west,
distinet rumbling could be heard from
the crater at intervals, resembling the
rumbling heard at Kilauea during ac-
tivity, a few feet back from the edge of
Halemaumau. Messrs. Palmer and For-
rest on the previous night described the
noises of the fountains as heard at
about one mile distant from the east
rim as rumbling and splashing, but not
very loud or different from the sounds
usually heard at Kilauea.
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X—Glowed a little. F—Fountains.
L—New lava, mostly flows. S—Steam (white vapor).
EE'—Edge of distinct pool. M—Mounds.
F’—Large fountain, F2—Irregular fountain.

Outline of Mokuaweoweo, November 27-28, 1914, Sketched by L. C. Palmer from
the J. M. Alexander map of 1885.
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Stormy weather followed and covered
the summit area and the floor of the
crater with ice and snow. A second
party, consisting of Charles Ka. Ha-
waiian guide, and an assistant, was sent
up by the writer December 3, 1914, to
recover abandoned camp equipment.
They reported four fountains in the
scuthern part of the crater, the north-
c¢rnrost the largest, ihe whole four cor-
responding in position with the large
fountain F1 of November 27. Such
dwindling corresponds with the appear-
ance from below. Ka saw the mounds,
and identified the cone of 1907 as still
in place in the western part of the
erater. He deseribed the entire eastern
half of the crater and the eastern
plateau as plastered with heavy ice. He
saw very little smoke.

December 6, from the observatory at
Kilauea at 10 p. m., the summit of
Mauna Loa was clear, with only a single
slender vapor column rising and spread-
ing at a height of perhaps 7000 feet
above the summit into a thin illumi-
nated balloon of flame. The color of
the light was orange.

On the morning of December 7,
Mauna Loa was eapped with snow, and
a thin faint column of fume could be
seen widening above into very tenuous
blue films in the upper atmosphere.
The smoke has the same quality as that
from Kilauea, brown in transmitted
light and blue in reflected light. It is
vndoubtedly sulphurous. but as yet its
odor has not been perceived by any one.

On the morning of December 8 the
weather was brilliantly clear and not
the faintest trace of a fume column over
Mokuaweoweo could be detected with
powerful glasses. There was a snow
cap on the mountain and heavy masses
of snow on the summit cones of Mauna
Kea. December 9 also revealed the
summit of Mauna Loa in the morning
free from fumes. In the nights of De-
cember 7 and 8 Mauna Loa was con-
cealed by clouds.

This morning, December 10, in the
darkness of 4 a. m., Mauna Loa was
clear, without any trace of glow on the
summit.

There has been much talk about a
lava flow. As shown in the first para-
graph of this article, the lava flow of
this period of activity of Mauna Loa
may break out at any time in the next
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five years and it is likely to emerge on
the Hilo side. Because the summit
fountains cease activity, as they may do
soon, it is no sign that the eruption is
ended. The eruption will not be fin-
ished until a flow floods the mountain
slope and so relieves the accumulated
gas and lava pressure within. The con-
ditions of the beginning of this eruptive
epoch closely resemble those of 1896,
which culminated in the Dewey Crater
flow of 1899.

‘Whether the flow will menace Hilo or
Kona no one can say, but we Americans
must not be behind the Japanese, as at
Sakurajima, in our orderly preparations
for engineering such a erisis. Governor
Pinkham wrote as follows on the appeal
for more funds of the Hawaiian Vol-
cano Research Association, September
26, 1914: ‘T approve of this work, and
of legislation providing for trails,
refuge houses, maps and scientific
studies in the regions of active lava
flows of Mauna Loa, with a view to
preventing disaster, as well as the ad-
vancement of science.”’

The work of the observatory has no
more than barely kept alive during the
last two years owing to shortage in
funds. It is no great burden for every
interested person in the Islands to join
the association at five dollars a year,
and with a thousand members instead
of one hundred, the scientific work
would be much more effective. Further-
more, we want the patronage, and that
means a subseription of from $100 to
$500, of every interested corporation
and plantation. By ‘‘interested’’ is
meant not only those having business
houses, ranches and mills in the danger
zone, and that includes all of Hilo,
Funa, Kau and Kona, but all who are
public-spirited enough to take an in-
terest in the efforts of a few, supported
by an engineering school in Boston, to
be prepared, in the interest of seience
and public safety.

We need about $3¢00 extra right now
‘0o open a way and construet stone
rcfuge houses along the northeast rift
line of Mauna Loa, for it is almost cer-
tain that the coming flow will burst out
along that line. I bave been tryinsg to
get this for years, knowing the diffieul-
ties that would confrort us when the
eruption came.

In the recent suminit fountaining, all
the marvelous exhibit was confined to



the first twenty-four lheurs; no ore saw
it. For two elear, prilliant nights it
was impossible to get either horses or
men who would maks the ascent. On
the third night the activity had prob-
ably dwindled, according to my photo-
graphie record from a distance and the
report of Korrest and Palmer, to at lsast
one-third of its first inteasity. Awnd
when I finally got there by a leng, eir-
cuitous route, 1 was baffled and Je-
feated by bad weather.

1{ Hawaii wishes to maintain its ree-
ord for scientific efficienc;, in which it
has been successful in the sugar indus-
try (but pitiably unsueccssful i some
other lines, such as roal maintenance,
infant hygiene and dairying), it has an
opportunity now to do an epoch-making
feat in science and enzmecring; to eall
hack a topographic party of the United
States Geological sSurvey, and complete
rapidly a reconnaisance map of the
north qlope of Mauna Los; to appoint
@ commission of engineers to ce-operate
with the observatory in pru-.natmn for

the lava flow, making an exhauctive
study and report upon probable paths
of flow, orifices of exit, past experience
and ecritical divides where deflection
might be accomplished artificially in
case valuable property were menaced;
and to appropriate money for trails and
refuge houses so that these studies may
be made from proper eamps where sup-
plies may be stored and both animals
and men protected from inclement
weather,

Whether property is eventually en-
dangered or not, the record of complete
preparation \\lll redound to the eredit
of the Territory or of whoever accom-
plishes the work as one of the romances
of science, like the story of the Dritish
engineers i India in preparatlon for
the bursting of the Gohna dam in 1896.

The time is now.

The place is here.

The opportunity will not come again
for ten years. And seientific men, how-
ever willing, cannot do the work with-
out assistance and money.

The following report is submitted
from the Whitney Laboratory of Seis-
mology:

Nov. 4, from 10:35:46 p. m. to 10:36:-
12 p. m. H. S. T. Intensity, low 11
Cancani scale; about 35% of the mini-
mum perceptible unit. Origin distanc
about 16.8 miles.

Nov. 5, from 9:00:29 p. m. to 9:02:27
p. m. H, 8. T. Intensity, low II Can-
cani seale; about 38% of the minimum
perceptlble unit. Origin distant about
13.7 miles.

Nov. 5, from 9:04:52 p. m. to 9:06:54
p. m. H, 8. T. Intensity, I-II Cancani
scale; about 26% of the minimum per-
ceptible unit. Origin distant about 15.5
miles.

Nov. 6, from 3:06:33 p. m. to 3:07:55
p. m. H. 8. T. Intensity, low I Cancani
scale; about 8% of the minimum per-
ceptible unit. Origin distant about 13.7
miles.

Nov. 6, from 7:24:00 p. m. to 7:24:19
p. m. H. 8. T. TIntensity, IV Cancani
scale, but not felt; about of perceptible

magnitude. Origin distant about 11.8
miles.
Nov. 7, from 6:42:59 a. m. to 6:44:26

a. m. H. S. T. Intensity, high T Can-
cani scale; about 22:5% of the minimum

T

perceptible unit. Origin distant about
32.4 miles.

Nov. T, from 10:29:52 a. m. to 10:-
31:00 a. m. H. S. T. Intensity, medium
I Cancani scale about 16% of the mini-
mum perceptihle unit. Origin distant

about 29.2 miles.

Nov. 7, from 11:36:25 a. m. to 11:-
37:41 a. m. H. 8. T. Intensity, low 11
Cancani seale; about 30% of the mini-
mum perceptible unit. Origin distant
about 20 miles.

Nov. 7, from 8:33:25 p. m. to 8:35:06
p. m. H. 8. T. Intensity, high IIT Can-
cani scale; about 809% of the minimum
perceptible unit. Origin distant about
13 miles.

Nov. 8, from 3:01:27 a. m. to 3:01:48
a. m. H. 8. T. Intensity, low I Cancam
scale; about 7% of the minimum per-
ceptible unit. Origin distance indeter-
minate.

Nov. 8, from 5:29:20 a. m. to 5:29:50
a. m.. H. S T. Intensity, medmmI Can-
cani scale; about 129 of the minimun
perceptible unit. Origin distant about
13 miles.

Nov. 8, from 7:10:24 a. m. to 7:11:10
a. m. H. S. T. Intensity, low I Cancani
scale; about 6.5% of the minimum per-
ceptible unit. Origin distant about 29.2
miles.
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Nov. 10, from 10:41:02 a. m. to 10:-
42:21 a. m. H. S. T. Intensity, low 1
Cancani scale; about 9.5% of the mini-
mum perceptible unit. Origin distant
about 14.3 miles,

Nov. 10, from 6:42:33 p. m. to 6:43:—
p. m. H. 8. T. Intensity, low I Cancani
scale; about 10% of the minimum per-
ceptible unit. Origin distant about 19.3
miles.

Nov. 10, from 6:43:13 p. m. to 6:44:46
p. m. H. 5. T. Intensity, low IL Can-
cani scale; about 30% ot the minimum
perceptible unit. Origin distant about
20 miles.

Nov. 10, from 11:38:43 p. m. to 11:-
40:33 p. m. H. S. T. Intensity, low ILI
Cancani seale; about 60% of the mini-
mum perceptible unit. Origin close at
hand, but distance indeterminate. A
telt shoek.

Nov. 11, from 8:25:00 a. m. to 8:25:3Y
a. m. H. 8. T. Intensity, medium Il
Cancani scale; about 37% of the mini-
mum perceptible unit. Origin distant
about 13 miles.

Nov. 13, from 1:34:42 p. m. to 1:36:10
p. m. H. S. T. Intensity, high I Can-
cani scale; about 249 of the minimum
perceptible unit. Origin distant 10.6
miles.

Nov. 13, from 7:57:36 p. m. to 7:59:46
p. m. H. 8. T. Intensity, low IV Can-
cani scale, but mnot reported as felt.
From 120% to 160% of the minimum
perceptible unit. Origin distant about
15.5 miles.

Nov. 13, from 11:20:33 p. m. to 11:-
21:35 p. m. H. 8. T. Intensity, III-IV
Cancani scale; about the minimum per-
ceptible unit, but not reported as felt.
Origin distance indeterminate.

Nov. 15, from 12:50:39 p. m. (noon)
to 12:53:29 p. m. H. S. T. Intensity,
low IV Cancani secale; felt gently.
About 220% of the minimum perceptible
unit. Origin distant about 11.7 miles.

Nov. 16, from 1:23:01 p. m. to 1:24:3y
p. m. H. 8. T. Intensity, low III Can-
cani scale; about 55% of the minimum
perceptible unit. Origin distant about
20 miles.

Nov. 17, from 3:12:29 a. m. to 3:13:15
a. m. H. 8. T. Intensity, low IV Can-
cani scale; about 1109 of the minimum
perceptible unit, but not reported as
felt. Origin distance indeterminate.

Nov. 17, from 7:29:00 a. m. to 7:29:15
a. m, H, S. T. Intensity, low II Can-
cani scale; about 35% of the minimum
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perceptible unit. Origin distant about
13 miles.

Nov. 17, from 5:44:44 p. m. to 5:46:15
p. m. H. 8. T. Intensity, high IT Cau-
cani scale; about 429% of the minimum
perceptible unif. Origin distant about
14,3 miles.

Nov. 17, from 8:30:15 p. m. to 8:30:46
p-m. H. S. T. Intensity, medium I Can-
cani scale; about 12% of the minimum
perceptible unit. Origin distance inde-
terminate.

Nov. 18, from 9:40:25 a. m. to 9:41:17
a.m, H. S. T. Intensity, medium I Can-

cani scale; about 16% of the minimum-

perceptible unit. Origin distant about
15.5 miles..

Nov. 18, from 11:15:36 a. m. tc 11:-
17:07 a. m. H. S. T. Intensity, low 11
Cancani seale; about 30% of the mini-
mum perceptible unit. Origin distant
about 20.3 miles.

Nov. 18, from 1:43:08 p. m. to 1:44:10
p. m. H. 8. T. TIntensity, I-IT Cancani
scale; about 25% of the minimum per-
ceptible unit. Origin distant about 13
miles.

Nov. 18, from 4:37:30 p. m. to 4:38:55
p- m. H. 8. T. Intensity, medium 1
Canecani seale; about 19% of the mini-
mum perceptible unit. Origin distant
about 16.2 miles.

Nov. 19, from 2:31:45 a. m. to 2:32:34
a. m. H. 8. T. Intensity, medium I Can-
cani seale; about 199 of the minimum
perceptible unit. Origin distant abouy
10.5 miles.

Nov. 19, from 2:44:03 a. m, to 2:44:52
a. m. H. 8. T. Intensity, high II Can-
cani scale; about 40% of the minimum
perceptible unit. Origin distant abouu
10.6 miles.

Nov. 19, from 4:46:17 p. m. to 4:46:45
p. m. H. 8. T.. Intensity, medium IV
Canecani seale, but neither felt nor per-
ceptible owing to the smallness of the
amplitude. Acceleration measures 2809,
of the value of the ordinary minimum
pereeptible wunit. Origin distant 5.3
miles.

Nov. 19, from 7:17:27 p. m. to 7:19:01
p.- m. H. 8. T. Intensity, medium I Can-
cani geale; about 17.5% of the minimum
perceptible unit. Origin distant 13
miles.

Nov. 19, from 8:06:36 p. m. to 8:08:03
p- m. H. 8. T. Intensity, low III Can-
cani scale; about 70% of the minimum
perceptible unit. Origin distant about
10 miles.



Nov. 19, from 8:09:08 p. m. to 8:09:52
p. m. H. 5. T. Intensity, low LLI Can-
cani scale; about 70% or the minimum
perceptible unit. Origin distance inae-
terminate. .

Nov. 20, from 3:09:41 a. m. to 3:10:40
a. m. H. 5. . Intensity, low I Caneani

. scale; about 6.5% of the minimum per-
ceptible unit. Origin distance indeter-
minate.

Nov. 20, from 3:13:14 a. m. to 3:14:13
a. m. H. 8. T. Intensity, low L Cancam
scale; about 5% of the minimum per-
ceptible unit. Origin distance indeter-
minte.

Nov. 20, from 3:44:17 a. m. to 3:45:23
a. m. H. 8. T. Intensity, low I Cau-
canl seale; about 4% of the minimuia
perceptible unit. Origin distance inde-
terminate.

Nov. 20, from 3:54:44 a. m. to 3:55:57
a, m. H. 8, T. Intensity, medium I
Canecani scale; about 18% of the mini-
mum perceptible unit. Origin distant
about 20 miles.

Nov. 20, from 6:11:02 a. m. to 6:12:36
a. m. H, 8, T. Intensity, I-II Cancani
scale; about 27% of the minimum per-
ceptible unit. Origin distant about 4.5
miles.

Nov. 20, from 6:15:13 a. m. to 6:16:15
a. m. H. 8. T. Intensity, low I Can-
cani scale; about 6.5% of the minimum
perceptible unit. Origin distance inde-
terminate.

Nov. 20, from 10:27:13 a. m. to 1U:-
27:55 a. m. H. S. T. Intensity, low I
Cancani scale; about 6.5% of the mini-
mum perceptible unit. Origin distany
about 18.3 miles.

Nov. 20, from 11:46:08 a. m. to 11:-
46:31 a. m. H. 8. T. Intensity, I-IT
Cancani scale; about 30% of the mini-
mum perceptible unit. Origin distance
indeterminate.

Nov. 20, from 1:48:41 p. m. to 1:49:16
p- m.. H. S. T. Intensity, high II Can-
cani scale; about 45% of the minimum
perceptible unit. Origin distant about
18.6 miles.

Nov. 20, from 5:39:01 p. m. to 5:39:42
p- m. H. 8. T. Intensity, II-IIT Cancani
scale; about half the minimum percepti-
ble unit. Origin distant about 12.4
miles.

Nov. 21, from 4:00:17 p. m. to 4:01:37
p- m. H. S. T. Imntensity, III-IV Can-
cani scale, but not felt; about the mini-
mum perceptible unit. Origin distant
about 14.3 miles.

Nov. 21, from 6:03:25 p. m. to 6:05:27

p. m. H. S. T. Intensity, high III Can-
cani scale; about 90% of the minimun
perceptible unit. Origin distant about
13 miles.

Nov. 22, from 3:56:40 a. m. to 3:57:30
a. m. H. 8. T. Intensity, low I Cancanm
scale; about 7% of the minimum per-
ceptible unit. Origin distance indeter-
minate.

Nov. 22, from 11:55:56 p. m. to 11:-
56:10 p. m. H. 8. T. Intensity, high 1L
Cancani scale; about 45% of the mini-
mum perceptible unit. Origin distance
indeterminate.

Nov. 23, from 6:23:29 a. m. to 6:24:58
a. m. H. 8. T. Intensity, high I Can-
cani scale; about 20% of the minimum
perceptible unit. Origin distant about
32 miles.

Nov. 23, from 10:11:07 p. m. to 10:-
11:20 p. m. H. 8. T. Intensity, I-IL Can-
cani seale; about 25% of the minimum
perceptible unit. Origin distance inde-
terminate.

Nov. 23, from 11:30:05 p. m. to 11:-
30:50 p. m. H. 8. T. Intensity, low I
Cancani scale; about 6.5% of the mini-
mum perceptible unit. Origin distance
indeterminate.

Nov. 24, from 1:32:51 a. m. to 2:23:
plus a. m. H. 8. T. A teleseism of
moderate energy, probably, at its origin
a weak shock of the strong class. The
technical phase-times follow—eP 1:32:
51 a. m., eS 1:37:31 a. m., iLM 1:40:47
a. m., M 1:47:37 a. m., C 1:43: plus,
F 2:23: plus. All these are given here
in Hawaiian Standard Time. To reduce
to Greenwich Time add 10 hours and
30 minutes. Owing to strong micro-
seismic waves it was diffieult and uncer-
tain work fixing upon the times of be-
ginning of the fore-phases. Consequent-
ly the distance of the origin is in some
doubt. The best approximation makes
it a little over 1800 miles. The record
of the chief phase was sharply written,
but with a small amplitude, indicating
only moderate energy, for a shock of
the strong class, at the origin.

Nov. 24, from 9:53:47 a. m. to 9:55:05
a. m. H. S. T. Intensity, high TIT Can-
cani seale; about 83% of the minimum
perceptible unit. Origin distant about
10 miles.

Nov. 24, from 9:57:38 a. m. to 9:58:02
a. m, H. S. T. Intensity, low I Can-
cani seale; about 6.5% of the minimum
perceptible unit. Origin distance inde-
terminate.

H. 0. WOOD, Associate.
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HAWAIIAN VOLCANO RESEARCH ASSO-
CIATION.

This society is a voluntary one, made up of
subscribers to scientific work which is being
executed by the Massachusetts Institute of
Technology.

In 1913 there were 26 subscribers in Hawaii
and Massachusetts, firms and individuals. A

group of firms and persons in Hilo built the

main observatory building in the spring of
1912. Publications to date have been weekly
reports since the summer of 1911, a memoir
by Daly in the Proceedings of American
Academy of Arts and Sciences in 1911, articles
by the director in the Technology Review 1911
and the Honolulu Chamber of Commerce An-
nual 1912, articles by H. 0. Wood in the
Bulletin of the Seismological Society of
America, and articles by Perret in the Ameri-
can Journal of Science. The Massachusetts
Institute of Technology will publish semi-
annual reports.

This weekly bulletin as it appears in the
Advertiser will be reprinted as a leaflet and
sent to regular annual subsecribers to the work
of the association. (. H. Cooke is president
of the Board of Directors of the association
and R. W. Shingle is treasurer. New sub-
seribers who are interested in our volcanoes
will be welco.ned in the association, The
association aims: (1) To record voleanic
activity and earthquakes in Hawaii; (2) to
attract scientifie men hither for special studies;
(3) to promote the establishment of volcano
observatories all over the world.

WHITNEY LABORATORY OF SEIS-
MOLOGY.

The Whitney Laboratory of Seismology is
equipped with two Bosch-Omori 100 kg tromo-
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meters registering N-S and E-W motion, a
heavy Omori tromometer registering E-W mo-
tion and an Omori “ordinary Seismograph’
designed for registering strong earthquakes in
all three components of motion. These are
seated on concrete piers in a closed basement
room having practically constant temperature,
beneath the chief Observatory building near
the hotel. Time is referred to a rated chrono-
meter, checked at intervals by solar observa-
tions with a transit. Both instruments are
loaned by the College of Hawaii. At the sub-
station by the edge of the active pit an Omori
two-component tromometer with light steady
masses is mounted on a concrete pier placed
directly on the fresh lava surface. Hawaiian
standard time (H. S. T.) is 10 hrs. 30 m.
slower than Greenwich time.

CANCANI SCALE OF SEISMIC INTENSITY

Expressed by accelerations measured in milli-
meters per second per second,

I. Instrumental . ...... 0.0 2.5
II. Very slight ......... 2.5 5.0
III. Blight . . «cosvs 5.0 10.0
IV. Sensible, mediocre.... 10.0 25.0
V. Rather strong ...... 25.0 50.0
NI, SEODE o e casitasasai D00 100.0

VII. Very strong . .ui.... 100.0 250.0
VIII. Ruinous . .......... 250.0 500.0
IX, Disastrous . ........ 500.0 1000.0
X. Very disastrous .....1000.0 2500.0
XI. Catastrophic . ......2500.0 5000.0
XII. Great catastrophe....5000.0 10000.0

Grade IV. is ordinarily the minimum per-
ceived by the senses; azZ in grade XII. the
acceleration, or rate of change of motion
(jerk) reaches that of terrestrial gravitation.
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TECHNOLOGY STATION, Lecember
17.—The week at Kilauea has been
marked by the high activity, with over-
flow of the floor area at the bottom
of Halemaumau, expected at this sea-
son. We have also succeeded this
week in reaching Mokuaweoweo and
taking photographs and notes of tne
fountaining activity which continues
there.

There have now been five parties
which reached the summit area, and
only one of these, the first, Messrs. For-
rest and Palmer, on November 27, sue-
ceeded in spending the night there.
Owing to high winds and snow the De-
cember parties have nad to content
themselves with daylight views. The
parties named were l'orrest and Palmer,
November 27; Jaggar, November 28;
Charles Ka, December 3; Baker and
Bowdish, December 11; Volecano Ob-
servatory expedition, December 15.

Three of the expeditions attempted to
camp at the summit and failed, owing
to weather conditions. The expense, in
the case of the observatory’s trips, has
been enormously out of proportion to
the small results achieved, owing wholly
to the lack of any shelter in the sum-
mit area. The lessons learned in this
respect, however, have been of great
value. The Mauna Loa summit region
cannot be a place of good scientific ob-
gervation and survey until a shelter hut
and stable have been erected there.

The expedition of this week left Vol-
cano House Monday, December 14, at 9
a. m., by motor car for the upper cat-
tle pen of Kapapala ranch, below the
Halfway House. At 10:30 the pack
train was loaded and it reached the
water tank and camp ground in the
forest reservation, at an elevation of
about 8000 feet, at 4 p. m. and camp
was made for the night. There were
eight men, with riding animals and five
pack animals. The party was H. 0.

Wood, D. Lycurgus, Mr. Withers, Mr.
Hannon, Alex Lancaster, Joe de Mello
and H. Kaukine, besides the writer.

December 15 start was made for the
summit with the packs at 7:30 a. m.,
and before noon, in the snow-coverea
summit region, a gale of wind from the
southwest sprang up. This was bitterly
cold and the animals could barely make
progress against it. The weather was
cloudy but without snowfall or rain.

The snow of the summit plateau was
deep and crusted over, so that it gen-
erally supported horses without their
plunging through the erust, but one or
two of the animals went through.
There was perhaps the equivalent of a
foot of snow on the level, drifted into
the hollows, and revealing points of
rocks.

As there was no diminution of wind
on the summit plateau, which was
reached at 12:30 p. m,, I sent the pack
animals back to the lower ecamp and
all but the two packers proceeded to the
crater. It was quite impracticable to
make camp in such a gale, and in deep
snow, with every prospect of a possible
storm.

There are no ridges to offer protee-
tion, only a waste of pahoehoe and a-a
blanketed with snow and oceasional
concealed crevasses. This plateau ex-
tends about four miles from the edge
of the crater on the east side, but the
west or Kona side is the actual sum-
mit of Mauna Loa and slopes off rapidly
westward .

We reached the east margin of Mo-
knaweoweo at one-fifteen p. m. above
the east end of the south lunate plat-
form as mapped by Alexander in 1885.

.We looked across the south half of the

main crater circle, which in general is
much like the greater crater of Kilauea,
and saw a large red fountain playing
continuously in the southwest part of
the crater. The fountain rose from the
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northwest corner of an oval pool of
erusted pumiceous lava, and back of
the fountain was a huge half-cone of
its own building. All of this was a
mile away, as though one looked from
the Volecano House at Kilauea at a
fountain playing near the foot of Uwe-
kahuna bluff, the great west cliff of
Kilauea crater.

The fountain played steadily to a
height of about a hundred feet, and
its horizontal diameter was about the
same. Above this it sent up jets fifty
feet higher, which parted into many
fragments, cooling through shades of
cherry red to claret color and black,
and these black ejecta, instead of fall-
ing heavily, floated away and fell
slowly like burnt paper, showing that
the Java was of a very light, pumice-
like quality.

The falling spatter from the fountain
was to the west and north, and here
on the edge of the pool was a black
mound, probably crescent-shaped in
plan, and steep or overhanging on the
side of the fountain like the oven ram-
parts that build over grottoes around
the borders of the Kilauea lake.

This spatter heap was at least sev-
enty-five feet high and made part of
the background of the great fountain.
Lower ramparts engirdled the oval
lake, which stood relatively high above
a region of black pools and flows south
of it and from it. The west side of
the lake exhibited other lower foun-
tains, one of them building a small
mound, and mostly in the line of the
big fountain and along the shore of
the pool. Other fountains broke
through the ecrust of the pool from
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place to place and time to time, seem-
ingly indicating that the black erust
was foamy or light and easily pune-
tured. The fountains were indeserib-
ably different from the relatively heavy
domes like old Faithful in Halemau-
mau.

They appeared to me much redder in
daylight and more like flames than a
heavy liquid. The suggestion was
rather as of an exceedingly light and
gas-charged liquid, which cooled and
changed color even more quickly than
the fluid of Kilauea, and which boiled
to much greater heights because of its
aeriform consistency.

In the high wind which was blow-
ing very little smoke showed. Above
the fountains, however, a blue fume
developed in volutes and rose. Be-
tween the large fountain and the fume
above it appeared a semi-transparent
space with strong uprushing heat-move-
ment lines, which gave me the impres-
sion of being a bluish flame which in
darkness would have shown as such.
The only smoking area was in the
vieinity of the heated pool and the
flows -below it to the south.

The rest of the crater appeared much
as in 1912 and 1913, except that new
detail of small mounds appeared along
a fissure line northward from the large
fountain and beyond the great mound
or cone of 1907. Mr, Palmer’s map,
reprinted from my report of last week,
will serve to illustrate the line of this
fissure, and mno doubt there are new
flows from this fissure over the middle
region of the crater. The larger cen-
tral mounds, however, shown on his
map are not new, but are the old cones
of 1907, somewhat modified by the new
eruption. The detail of these changes,
and perhaps some dimensions, I hope
to work out from the photograph
studied in comparison with earlier
ones.

No changes were seen in the walls
of Mokuaweoweo nor in the north or
south pits, though we could not see
into the latter. The southern lunate
bench and parts of the crater floor
were covered with snow, but not the
central, southern and north ecentral
parts of the main erater, implying, per-
haps, that all of that region is warm.
Remnants of the north lunate bench

B
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still persist and show no change since
last year. The north gateway to the
crater formed a frame for a striking
view of Mauna Kea, with its snow-
covered upper cones.

The party left the summit at two
p. m. and reached the lower camp at
five. One of the animals was quite
exhausted and was unable to hold out
through the return trip next day. On
December 16 we left the eamp at eight-
forty-five a. m. and reached the high-
road soon after moon.

Halemaumau.

At three-thirty p. m., December 9,
1914, a curious meteorological pheno-
menon was seen over the mnorthwest
part of Kilauea crater. It was driz-
zling and the wind was southerly, and
great volumes of visible steam were
rising from the cracks of the floor,
partly ionzed by the smoke from Ha-
lemaumau. The low rain ecloud effect-
ed a junction with this steam in the
shape of a long vertical filament of
cloud with a central hollow or pipe
which showed lighter than the main
whirl, the whole thing looking like a
waterspout. At the .crater {floor it
threw the steam into a whirl. The
spout migrated slowly northwestward,
and once or twice broke in two, and
then rejeined. Finally it broke away
and was sucked up into the -eloud
above.

December 10, at noon, the lake in
Halemaumau was about 5 feet below
the rim. Streaming was from the east
arm westward and into the Southeast
and south coves. The southwest cone,
high above the floor, was spouting and
blowing out lava spurts. The north-
west pond was streaming eastward and
the activity was strong.

December 11, at three-fifteen p. m.
the temperature of the air was 16 de-
grees C., (61 degrees T.) and of the
Postal Rift 307 degrees C., (585 degrees
F.)

Halemauman was about the same
but with very intense fountaining oe-
casioned by opposed currents meeting.
The places of meecting were first the

narrow entrance to the east arm, then

pear Old Faithful; then there was tre-
mendous continued bombardment of
the sonthwest bank, then the west bank
of the south cove. The pool was about
five feet below the banks. The stream-
ing changed, first radial from the
middle, then westward. When the
bombardment became transferred to the
north shore, great spatter blocks of
the rampart fell into the flood. Later
there was some sinking.

December 12 and 13 new flows
poured along the walls along the bor-
der of the floor south and north from
the west cones. The general tilt to
the old floor had now made the edge
of the lake much higher at the east
end than the west. The west end was
only about three feet above the lake
and the east end five feet. There was
heavy fountaining, various streaming,
and conflicting currents. The north-
west pond appeared to have migrated
out from the wall, with broad flows
baek of it. Tor the first time this
year overflow took place from the
edge of the lake, two such flows pour-
ing southward from the main pool.

December 16, at six-thirty p. m. con-
ditions were much the same, with very
high aectivity, new flows, glowing
eracks, and the southwest cone gomne
along with the lower talus of that wall.
There was now a rock chimney south-
west. The four west cones were flam-
ing and blowing, flames were rising
from the west grotto of the main pool,
and from the east vents. The heat of
the lake could be strongly felt on the
cdge of Halemaumaun. Very bright
boiling pots lay alongside of the north-
west pond. The lake was about ten
feet below its banks and the stream-
ing was various and tumultuous.

A correction concerning the outbreal
of Mauna Loa, November 25, is to the
effect that herders of Kapapala ranch
gaw the smoke hetween noon and one
p. m., just when the seismographs reg-
igtered prolonged motion. There was
evening glow on Mauna Loa, December
10 and 13, and thereafter and occas-
ional fumes seen by day.

T. A. JAGGAR, JR., Director.
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TECHNOLOGY STATION, Kilauea,
December 24, 1914 —The summit glow
and fume column on Mauna Loa dur-
ing the past week have been visible in
clear weather over Mokuaweoweo with-
out marked change,

The level of the lake in Halemauman
has been as follows:

Deec. 17, below NW. station...... 409 ft.
Dee. 19, below SE. station....... 414 ft,
Dee. 23, below E. station........ 405 ft,

The level of the floor around the
lake has been:

Deec. 17, below E. station, about. .407 ft,
Dee. 19, below E. station, about..411 ft.
Dee. 23, below E, station, about. .390 ft,

Full discussion of the overflows and
floor movements of the past week will
have to be deferred, as they have been
remarkable. Just at the solstice, as
expected, a rise occurred which con-
tinued for five days, December 18 to
22 inclusive. Instead of progressing
by overflow from the lake, the overflow
was from the west cones and northwest
pond, with great flows along the walls
which encireled and poured into the
lake,

The lake itself remained relatively
stationary, but a block of floor lava
involving the accumulations of the
early part of this year tilted and
rotated about a horizontal east-west
axis, so as to lift a crag on the north
and sink beneath new flows on the
south side of the lake.

The basin of the lake itself, hollowed
into this older block, has shifted slight-
Iy. The new flows built up the floor
about twenty-one feet in actual eleva-
tion, but probably more in thickness
of filling on the south. The top of the

- tilted crag, by measurement December

23, was only 347 feet below the east
station, or fifty-eight feet above the
lake.

December 17 no marked change in
general configuration was seen, the lake
was two feet below the banks, the
streaming was westward, and the new
filling of south flows sloped towards
the lake markedly. The suggestion is
strong that the heavy southern talus
is subsiding and pushing the floor block
with it. From cracks in the floor and
crag much smoke arose,

On December 18 at three p. m. tre-
mendous flows poured from the north-
west pond, north and south, reaching
the east arm and the main lake south-
west, with inflooding torrents, the lake
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preserving its outline and the north-
east cerag and west econes rising as
islands in the hot flood.

The heat was very strong on the rim
and the noise was a high, steady roar
and hiss. The rapid current at the
source was estimated to flow from half
a mile to one mile per hour. The flow-
ing diminished at four-thirty, revived
at five p. m,, ceased before eight p. m.,
revived about ten-forty p. m., was still
in aetion at ome a. m., and the next
morning at ten-thirty a. m. had quieted.
At this time (December 19) the stream-
ing in the lake was to the west, north
and south from the east arm, the old
south cone in the talus was buried un-
der new flows, the crag appeared as
high as ever; the southwest cone was
now reforming on the floor and wide
flow lava appeared between the east
arm and the northeast wall.

December 20, at five-fifteen p. m. ana
at ten p. m., flooding from the west was
again in progress with all the features
of December 18, one of the sources of
the great southern flow being the larger
west cone on the floor as well as the
northwest pond. The flow was cascad-
ing into the lake southwest and puu-
dling in an immense circle on the floor
south. There were many flames and the
lake was tumultuous.

December 21. at three p. m.. flooding
was still in progress in the same fash-
ion, On the southern floor two holes were
receiving from the flow steady cascades
near the site of the southwest cone. and
another south of the south cone. These
caseades poured thus into voids for an
hour and were still pouring when the
writer departed. The lake in its tem-
porary rises would meet the fall pour-
ing inte it sometimes at a brimming
level, so that the surface currents ana
the inflowing torrent met in conflict at
a common plane.

December 22 flowing continued in
diminished volume during the day, the
lake subsided from two to six feet be-
low its banks, and increased fumes,
snapping sounds, puffing, and in the
afternoon a few rock slides from the
erag and from the northeast wall gave
evidence of the beginning of general
sinking.

December 23 the lake and northwest
pond were fifteen feet down, there was
a little rock sliding and harsh blasts at
thirty-second intervals southwest.

T. A. JAGGAR, JR., Director.






First Photographs of 1914 Activity In Mokuaweoweo Sent To Honolulu, Taken December 15

HE PANORAMA of the active crater of Mokuaweoweo, shown in the upper reproduction, is the first photo graph of the recent activity to\ be taken. The wvarious

plates from which this panorama is made up, were exposed by Professor Jaggar for The Advertiser on December 15, and show the south lunate platform on the left;
next, the fire fountains as they appeared that day; next, to the right, the cone of 1903-7 in the middle and the new mound, formed in the present activity. On the right
is Maunakea and the north bay of the crater. The group photograph reproduced is that of the Observatory party at the summit, with the exception of Professor Jaggar,
who took the picture. The photograph gives a splendid idea of the bleak surroundings of the crater and the severe cold with which the scientists had to contend.
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X—Glowed a little. F—Fountains.
L—New lava, mostly flows. S—Steam (white vapor).
EE’—Edge of distinct pool. M—Mounds.
F’—Large fountain. F2—Irregular fountain.

Qutline of Mokuaweoweo, November 27-28, 1914. Sketched by L. C. Palmer from
the J. M. Alexander map of 1885.
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TECHNOLOGY STATION, December
31.—The fume column on Mauna Loa
has been very clearly visible this week
owing to exceptionally transparent air.
It makes a visible gauge of wind direc-
tion on the summit, often quite differ-
ent from the wind below.

December 26, the slender single fume
column was glowing in the evening.
December 27, from 7 to 9 a. m., with
light northeast wind at Volecano House,
the fume column on Mauna Loa rose
high, bent eastward and thinned out
over Puna to a bluish iridescent fume
cirrus, quite unlike any rain cloud in
color and luster. It showed a slight
transverse ripple-marking in the middle
part of its course. There was possibly
a slight increase in volume of fumes,
which has continued through the week,
but owing to varying conditions of
wind and of clear atmosphere, with fre-
quently no seeing at all, it is impos-
sible to judge slight changes accurately.

An increase of fumes is to be looked
for, by analogy with the habit of Iil-
auea, if the fountains in Mokuaweow=0
are still diminishing. The glow at
night continued through the week. De-
cember 28, in the morning, small volutes
of fume were rising; December 29, a
straight column in still air; December
20, the same, bending in a counter cur-
rent eastward in the upper atmosphore,
while the wind was northeast below.

At 1 p. m. the high column was hend-
ing southward, the puffs showing brown-
ish below and blue above. This morn-
ing, December 31, with northeast wind
continuing below, the fume puffs of
Mokuaweoweo are blowing away west-
ward, implying that the wind belew
and above is now one and the same,
and that the trade-wind stratum has in
the last few days thickened to above
14,000 feet.

Halemaumau suffered a temporary
subsidence December 22 to 24 inclusive,
but since that time has risen vigorons-
1v so that the lake of basalt is twenty-
five feet higher than on December 23,
the present level (measurement of De-
cember 28) being 380 feet below the rim.

Gteneral conditions remain the same,
with overflowing both from the Ilake
and from the western pots and pond.
The island-like crag continues to rise
with the elevation of the floor, being
on December 28 about 333 feet below
the southeast rim, 47 fect above the lake.
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December 24, in the evening, there
were no flows. December was
stormy. Deeember 26, at 10 a. m., fresh
hot gflows were on the floor, violent
fountaining across the lake near Old
Faithful was occasioned by meeting
currents, and the lake was almost brim-
ming. Streaming was westward from
the east arm, from under an arch of
crust formed over the strait at the en-
trance to the arm. The northwest pond
was active, and there were splashing
pots in the floor southwest and off the
end of the southeast cove. In the after-
noon and evening flows from the west
renewed their eascading into the south-
west pot.

December 27, 8 to 10 p. m,, the floor
was covered with fresh glowing flows
and from the north rest house an oven
was seen in the southwest part of the
floor, opening from the north side of an
eruptive cone. Into this oven a lava
stream from one of the western flows
was pouring, and every minute or so &
belch from within hurled out a great
splash of lava, repelling the inflow.
There was a pot of lava within at near-
ly the same level as the flow. With
every beleh tremendous spurts shot up-
ward from the hole in the top of the
cone, ejecting incandescent blobs at
least fifty feet upward and sidewise.
The west cones were submerged under
splashing pools and a small flow poured
southward from one of them. TFrom
time to time the skins on the north-
west pond and the east arm broke up,
and both the lake and the northwest
pond were brimming full. There was
hissing from an eastern cone.

December 28, 3 p. m., flows were
pouring north and south from a west
cone on the floor. On the southwest
floor was an open grotto or cavern
opening southeastward and into it cas-
cades of glowing lava from a flow
were dripping. Against the wall, south-
west, a pot was boiling, and here the
remnant of the 200-foot bench of 1912
was being undermined. The lake was
brimming; at the southeast cove it
was welling over in splashes and build-
ing a spatter come; there was crust
over the strait leading to the east arm;
the streaming was from the east arm,
southeast, south and weést, meeting with
tumult as eastward eurrent about Old
Faithful, while west of there the west-
ward streaming was resumed.
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The crag was still high, and a few
blocks of treshly fallen talus appeared
on the south floor.

From two boiling pots at the site of
the west cones flows poured south and
east, the latter following the edge of
the floor to the east arm; the east arm
brimmed over and made small flows
toward the mnortheast wall. At 3:15
p. m. a heavy festooning flow over-
welled the whole length of the east
arm, filled up the space between it and
the wall, and there poured into an open
old lava tube or cavern in the north-
east wall of Halemaumau, which has
been a landmark for some months past.
The torrent rushing into the cavern
made a loud, crackling noise nke the
burning of a wood fire, probably due to
the sudden contact of the hot fluid and
the cold rock in the cave; it continued
to pour in for an hour and probably
longer when concealed under its crust.

This intrusion in old caverns is prob-
ably the process which makes the whit-
ish infrusive bodies seen in the Kilauea
and Halemaumau cliffs. At 4 p. m. tha
lake overflowed from the south side
of the southeast cove, making a broad
flood over the southeast part of the
floor. At 4:30 the eastward flow from
the west cone, which started with a
bifurcation uniting under the north
wall, was cascading into the northwest
pond on its north side, as well as flow-
ing along the wall beyond to the east
arm. The east arm appeared obliter-
ated under flows, with the one spitting
hole. An oval area of collapse formed
eastward from the cascade grotto south-
west, and a crack south of it was spurt-
ing. There was a small blowing cone
near the east wall. The dominant

streaming in the lake was westward as
usual.

December 29, at 8 a. m., from the ob-
servatory, with low humidity, the
fumes over Halemaumau appeared
thinner than ever before during this
year. The southwest wall of Kilauea
crater could be seen through them
plainly. At 11 a. m., from the south-
east station it was evident that active
rising had continued with much over-
flow. Two great sheets of overflow"
from the lake east and west of the
south cove covered the whole south-
castern floor, and new flows from the
west covered the southwest floor. The
southwest cone under the wall had in-
creased in height and a fountain was
playing continuously on its summit,
with rills of lava flowing down its

flanks. One of these was cascading con-

tinuously for two hours and longer into
a hole at the site of the cascade grotto
of the previous day.

December 30, at 5:30 p. m., stream-
ing in the lake was westward as usual,
there were new fresh flows glowing,
three pots were boiling on the western
floor, the northwest pond was stag-
nant, an active flow was pouring along
the southwest wall, the east cone was
hissing and fresh flows were glowing
along the north wall. A large spatter
lump protruded into the northeast side
of the east arm. The southeast cove
and the east arm crusted over and
broke up from time to time. The lake
was about three feet below its banks
and was rumbling in the grottoes. A
crack spurted occasionally on the south-
west floor.

T. A. JAGGAR, JRr., Director.

The following systematie report is-sub-
mitted from the Whitney Laboratory of
Seismology :

Nov. 25, from 12:17:49 p. m. to 12;
19:30 p. m. H, S. T. Intensity, low I

- Caneanmi scale; about 9.6% of the mini-

mum pereeptible unit. Origin distance es-
timated at from 20 to 25 miles.

Nov. 25, from 12:23:43 p. m. to an in-
definite moment, H. 8, T. Recording pen
swept from cylinder. Intensity, IV plus,
Cancani scale; more than the minimum
perceptible unit, but for all this defi-
nitely mot felt. Origin distant 21-22
miles.

Nov. 25, from 12:25:50 (?) p. m. to
12:27:14 p. m.,, H. 8. T. Intensity, low
IT Caneani scale; about 30% of the min-
imum perceptible unit. Origin estimated
from 20 to 25 miles distant.

Nov. 25, from 12:27:50 p. m. to 12:
29:26 p. m., H. 8. T. Intensity, high T
Cancani seale; about 219 of the mini-
mum perceptible unit. Origin estimated
from 20 to 25 miles distant.

Nov. 25, from 12:30:02 p. m. to 12:
30:50 p. m., H. S. T. Intensity, medium
I Cancani scale; about 16.59 of the
minimum perceptible unit. Origin esti-
mated from 20 to 25 miles distant.
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Nov. 25, from 12:53:26 to 12:54:47
p. m., H, 8. T. Intensity, low IL Can-
cani scale; about 32% of the minimum
perceptible unit. Origin estimated from
20 to 25 miles distant.

Nov. 25, from 12:57:24 p. m. to 12:
59:09 p. m, H. 8. T. Intensity, low I
Cancani scale; about 6.5% of the mini-
mum perceptible unit. Origin estimated
from 20 to 25 miles distant.

Nov. 25, from 1:17:18 p. m. to 1:18:36
p. m., H. 8. T. Intensity, low I Can-
cani scale; about 6.59% of the minimum
perceptible unit. Origin estimated from
20 to 25 miles distant.

Nov. 25, from 1:26:57 p. m. to 1:28:44
p. m, H. 8. T. Intensity, medium I
Cancani seale; about 18% of the mini-
mum perceptible unit. Origin distant 24
miles.

Nov. 25, from 12:53:26 p. m. to 12:
54:47 p. m., H. S. T. Intensity, low I
Caneani seale; about 329 of the minimum
perceptible unit. Origin estimated from
20 to 25 miles distant.

Nov. 25, from 1:49:01 p. m. to 1:50:07
p- m., H. 8. T. Intensity, low I Can-
cani seale; about 5% of the minimum
perceptible unit. Origin estimated from
20 to 25 miles distant.

Noy. 25, from 2:13:10 p. m. to 2:17:48
p. m., H. 8. T. Intensity, about IV Can-
cani seale, but definitely not felt, Ori-
gin distant about 23 miles. This shock
was the last of the group which ushered
in the outbreak of eruption.

Nov. 26, from 11:16:08 p. m. to 11:
17:29 p. m,, H. 8. T. Intensity, low I
Cancani scale; about 119 of the mini-
mum pereeptible unit.  Origin distant
about 23 miles.

"Nov, 27, from 6:48:05 p. m. to 6:49:05
p. m.,, H. 8. T. Intensity, low IT Can-
cani seale; about 32% of the minimum
perceptible unit. Origin distant about 25
miles,

Dec, 9, from 10:55:01 a. m. to 10:
55:55 a. m., H. S. T. Intensity, low I
Canecani seale:; about 11% of the mini-
mum pereeptible unit. Origin distant 32
miles.

Dee. 10, from 8:21:36 a. m. to 8:22:20
a. m., H. 8. T. Intensity, low T Cancani
seale; about 11% of the minimum per-
ceptible unit. Origin distant about 20
miles,

Dec. 13, from 7:40:13 p. m. to 7:41:33
p. m, H. S. T. Intensity, about IV
Caneani seale; about the minimum per-
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ceptible unit. Shock mnot felt. Origin
distant about 20 miles.

Dec. 17, from 7:05:51 p, m. to 7:06:53
p. m, H. S. T. Intensity, IV plus Can-
cani scale; more than the minimum per-
ceptible unit, but not perceived here.
Origin  distant 12.4 miles, approxi-
mately.

Dee. 18, from 7:52:40 a. m. to 7:54:13
a, m, H, 8. T. Intensity, low I Can-
cani seale; about 7% of the minimum
perceptible unit. Origin distance inde-
terminate. -

Dee. 19, from 4:42:38 p. m, to 4:44:12
p. m, H. S. T. Intensity, low IT Can-
cani seale; about 279% of the minimum
perceptible unit. Origin distant about 20
miles.

Dee. 19, from 9:05:58 p. m. to 9:06:58
p. m., H. 8. T. Intensity, low I Cancani
seale; about 8% of the minimum pereep-
tible unit. Origin distance indetermi-
nate.

Dee. 22, from 8:37:45 p, m. to 8:38:04
p. m,, H. 8. T. Intensity, high IIT Can-
cani scale; about 909 of the minimum
perceptible unit.  Origin distant about
10.5 miles.

Dee. 22, from 11:03:01 p m. to 11:
03:58 p. m., . 8. T. Intensity, medium
I Cancani seale; about 17.5% of the min-
imum perceptible unit.  Origin distant
about 29 miles.

Dee, 23, from 3:47:32 p. m. to 3:48:43
p. m., H. S. T. Intensity, medium I Cau-
cani secale; about 13.5% of the minimum
perceptible unit. Origin distant about 18
miles.

Dee. 27, from 8:47:47 a. m. to 8:49:12
a. m,, H. S. T. Intensity, high I Can-
cani seale; about 22% of the minimum
perceptible unit.  Origin distant about
29 miles.

Dee. 28, from 00:49:07 a. m. to 00:
50:12 a. m., H. 8. T. Intensity, medium
I Cancani seale; about 11% of the min-
imum perceptible unit.  Origin distant
about 29 miles.

Dee. 28, from 5:09:13 a. m. to 5:09:43 ~
a. m,, H. 8. T. Intensity, IIT Cancani
seale; about 70% of the minimum per-
ceptible unit., Origin distance indetermi-
nate.

No additional shocks during the re-
mainder of December, 1914,

Harry O. Woob,
Associate.
(End of Volume I1.)



	1914_HVO weekly bulletins_good
	1914_HVO weekly bulletins_good
	1914_HVO weekly bulletins_good
	1914_from_reston
	Pages from 1914_HVO weekly bulletins-3

	Pages from 1914_HVO weekly bulletins-2

	Pages from 1914_HVO weekly bulletins

	Scan_20250507 (2)
	Scan_20250507 (3)
	Scan_20250507 (4)
	Scan_20250507



